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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yuebnomy npeamery «Pusuka» i 11 knacca cocraBieHa Ha OCHOBE:

- GenepanbHOM 00pa30BaTEIBLHON MPOTPaMMBI CpeTHero oo1ero oopazoBanus ot 18.05.2023 Ne371

- OeslepanbHOrO TOCYJApCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa cpeAHero oomiero obOpa3oBaHus (YTB. NpUKa3oM MuUHHCTEpCTBa
obpazoBanus u Hayku PO ot 17 mast 2012 1. N 413) ¢ u3menenusimu Ha 12 aBrycra 2022 T.

- OcHOBHOI#1 0011I€00pa30BaTEIILHON MPOTrpamMMBbI cpeHero obmiero oopazoBanus MAOY Uepsumesckoit COLLI

-Yyebnoro miana MAOY Yepsumesckoit COLL, yrBepxaenHoro nmpukasom aupekropa KuisskoBoit H.A. ot 29.08.2025 roga Ne 142-O/]
u corytacoBanHoro 29.08.2025 roaa Ha 3aceganuu Y npasistoiiero coeera MAOY UYepsuieckoit COII mpoTtokon Nel2
- IIporpammsl Bociutanuss MAOY Yepsuiesckoit COILI

IIporpamma no ¢u3uke 6a30BOro ypoBHsl Ha ypOBHE cpeiHero o01iero oopa3oBaHus pa3paboTaHa Ha OCHOBE MOJI0XKEHUH U TpeOOBaHHM K
pe3yabTaTaM OCBOEHMs OCHOBHOM oOpa3oBarenbHOI mporpammsl, npeactasieHHbIX B PI'OC COO, a takxe ¢ yuéroMm QenepaibHOil paboueit
IporpaMMbl BOCIUTAHHS W KOHIENUUHU TMpenojgaBaHus ydeOHoro npeamera «®Pusumka» B o0pazoBaTeNbHBIX OpraHuzanusx Poccuiickoit
denepanyu, pealu3yolX OCHOBHbIE 00pa30BaTe/IbHbIE IPOTPAMMBI.

Coneprkanue mporpammsel 1o (pU3UKe HANpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOM KapTHUHBI Mupa oOyuatommuxcs 10—11 kmaccoB
npu oO0ydeHuM HX (u3Mke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBbHOCTHOTO mojxoza. [Iporpamma mo ¢u3nke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k muIaHUpYeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METallpeIMETHBIM pe3yjbTaTaM OOydYeHUs, a TAaKK€ YUYUTHIBAET
HEOOXOJIMMOCTh peanu3alii MEXIPEAMETHBIX CBsI3el (DU3MKU C €CTeCTBEHHO-HAyYHbIMHM Y4YeOHBIMHU IpenMeramMu. B Hell ompenenstorcs
OCHOBHBIE II€JIM HM3y4yeHHUs (U3MKU Ha YpPOBHE CpelHero olmiero oOpa3oBaHUS, IUIAHUPYEMbIE pPE3yJbTaThl OCBOEHUS Kypca (DU3HKH:
JTUYHOCTHBIC, METAIIPEIMETHBIC, TPEIMETHBIC (Ha 6a30BOM ypOBHE).

IIporpamma no (pu3MKe BKIIOYAET:

* TUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3uKu Ha 0a30BOM YpPOBHE, B TOM YHCIIE MPEIMETHbIE PE3YNIbTaThl 110 rogam oOyueHUs;

coziep;kanue yuyeOHoro npeamera «dusukay» 1mno rogam o0ydeHus.

®du3uka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYINAs B KaueCTBE Y4eOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN
BKJIaJ B CHCTEMY 3HaHUU 00 okpyxaromem mupe. LlkonbHbli Kypc pu3uku — cucTeMooOpa3yromMil Al €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
MPEAMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI JIXKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydyaeMbIX XUMHUEH, Onosioruei, pusnveckoil reorpadueit
u acTpoHoMuel. Vcnonp30BaHne M aKTUBHOE TPUMEHEHNE (PU3NUECKUX 3HAHUHN ONpeaesisieT XapakTep U pa3BUTUE pa3HOOOpa3HBIX TEXHOJIOTUH B
cdepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, IOJIYUYE€HUSI HOBBIX MaTEpUANIOB C 33aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3yueHue Qpu3uku



BHOCHUT OCHOBHOH BKJIaJ] B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromuxcs, B GOPMUPOBAHNE YMEHUI IPUMEHATh HayUHBIN
METOJ [TO3HAHUS MIPU BBIMOJIHEHUH UMH YIE€OHBIX UCCIICTOBAHHA.

B ocHOBY Kypca (pu3uKH U1 ypOBHS CpeIHEro o0Iiero o0pa3oBaHus MOJI0KEH Psil UACH, KOTOPbIE MOKHO pacCMaTPHUBATh KaK MPUHIIUIIBI
€ro MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUU ¢ HEM KypC SIBISETCS JOIMUECKU 3aBEPIUIEHHBIM, OH COJEPKUT MaTepuas U3 BCeX pas3/ienoB (PU3MKH,
BKJIFOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl Marepuan Kypca (U3MKM O00beIUHEH BOKPYr ¢u3myeckux Teopuid. Benymmum B kypce
ABJsieTCA (POPMUPOBAHKE NIPEJCTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I10JIE.

Hoesa cymanumapuzayuu. EE€ peanuszanus npearnoaraeT UCIOJIb30BaHNE T'YMAaHHUTAPHOTO MOTEHIMana (hu3n4ecKod HayKH, OCMBICICHHE
CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIECTBA, & TAK)KE C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMH U SKOJIOTHYECKHUMHU TPOOIeMaMu.

Hoes npuknaonou nanpaenennocmu. Kypc QU3MKU mpeanosaraeT 3HakKOMCTBO € HIMPOKMM KPYIOM TEXHHUYECKUX U TEXHOJOTMUECKUX
IIPUIIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sKxonoeuzayuu peannsyercs IOCPEICTBOM BBEAEHHUS 3JEMEHTOB COJEPXKaHMs, IOCBALIEHHBIX 3KOJOIMYECKMM MpobiaemMaM
COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PA3BUTHEM TEXHHMKH M TEXHOJOIMH, a Takke 00CYXJIeHUs MpoOeM paliOHAIbHOTO MPUPOI0IOIb30BAHUS
1 3KOJIOTMYECKON 0€30IaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (PU3MKHM Ha ypOBHE CpelHEero oomiero oOpa3oBaHMs SBIsAIOTCA (puznyeckue teopun (popmupoBaHue
MIPEJICTAaBICHU O CTPYKType IOCTPOCHUSI (PU3NYECKOM TEOopuu, pOIM (YyHIAMEHTAIbHBIX 3aKOHOB U MPHUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPUPOJIE, TPAHUIIAX IPUMEHUMOCTH TEOPUH, JIJIsl OMIMCAHUS €CTECTBEHHOHAYUYHBIX SIBIIEHUH U MPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIM MOJAX0A B Kypce (U3MKM peanu3yercs MpekIe BCEro 3a CYET OpraHu3alud 3KCHEePUMEHTAIbHON
nesTeNbHOCTH oOywatonuxcsa. Jlng 0a30Boro ypoBHS Kypca (U3MKM — 3TO HCHOJIb30BAaHUE CHCTEMbI (POHTAIBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M Ja00OpaTOPHBIX paboT, KOTOPbIE B IporpaMMe Mo (u3uKe 00beIMHEHBI B OOIMIMIA CIMCOK YUEHHYECKUX MPAKTHUYECKUX padoT.
Boigenenue B yka3aHHOM IepeyHe JabOpaTOpHbIX paboT, NPOBOAMMBIX JJIsi KOHTPOJSL M OLIEHKH, OCYIIECTBIISIETCS Y4YaCTHUKaMH
00pa3oBaTeNbHOTO MPoIlecca UCXOIsI U3 OCOOCHHOCTEH TJIAHUPOBAHUS M OCHAIeHus1 kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcsi OBlaIeHNE
00y4aromuMHUCs YMEHUSAMHU NPOBOJUTH KOCBEHHbIE M3MEPEHHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIWYMH U MOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHME yAEIAETCS PELICHUIO PACUETHBIX M KAYECTBEHHBIX 3aaad. [Ipu aTOM Ui pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS
3aJjauu C SBHO 3aJ]aHHOM (hPU3MYECKOM MOJENbI0, MO3BOJSIONINE MPUMEHATh M3y4eHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOrO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3zienoB. [[i1s kauecTBEHHBIX 3aJja4 MPUOPUTETOM SIBISIOTCS 33JaHUs Ha OOBSICHEHHE IPOTEKaHUS
¢bu3nyecKkux SABJIEHUN W TMPOLECCOB B  OKpyXarolled >ku3HU, Tpelyromue BbiOOopa (u3Myeckod MoJend s CUTyalluu
IIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimMu @PI'OC COO k MaTepHabHO-TEXHUYECKOMY 00ECIIEUYeHHIO Y4eOHOro mporiecca 0a30BbIi ypOBEHb Kypca
¢u3MKN Ha ypOBHE CpEAHEro o0Iero oOpa3oBaHMs JOJDKEH H3YydaThCsl B YCJOBUSAX MPEIMETHOTO KaOuHeTa (U3UMKUW I B YCIOBHAX



WHTETPUPOBAHHOTO KaOMHETa TMPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKiIa. B kaOuHere (pu3uMKu JOMKHO OBITH HEOOXOAUMOE J1abOpaTOpPHOE
000pyIOBaHUE JIJIsl BBIMOTHCHHSI YKA3aHHBIX B ITPOrpaMMe 1o (PHU3MKe YYCHUYECKUX MPAKTHUECKUX pa0doOT U IEMOHCTPAIMOHHOE 000pYI0OBaHHE.

JleMoHCTpanMoHHOE 000pynoBaHue (OPMUPYETCS B COOTBETCTBHHM C NPHUHIUIIOM MUHUMAIBHON JOCTAaTOYHOCTH M OOECIICYMBACT
MMOCTAHOBKY TEPEUYHUCIICHHBIX B MpOrpaMMe IO (U3MKE KIFOYEBBIX JIEMOHCTpAIMi JJIs UCCIICOBAHHS HM3y4aeMbIX SIBJICHHA M IPOIIECCOB,
AMIUPHUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHHM.

JIaboparopHoe 0O0OpYyIOBaHUE Ui YYCHHYECKHX MPAKTHYECKHX paboT ¢GopMupyercs B BHIE TEMAaTUYCCKHX KOMIUIEKTOB U
oOecrieynBaeTcsl B pacuére OJHOTO KOMIUIEKTa Ha IBYX o0yJaromuxcs. TeMaTHuecKkue KOMIUIEKTHI JaD0paTOPHOTO 000PYAOBaHUS JTOJKHBI OBITh
MOCTPOCHBI HA KOMILUICKCHOM HMCIIOJIb30BAHUU aHAJIOTOBBIX W MU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPHTEIBHBIX CUCTEM B BHJIC
U (pPOBBIX JTAOOPATOPUIA.

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

* popMHpOBaHHE HWHTEpPECa W CTPEMJICHHS OOYYAIOUIMXCS K HAYYHOMY H3YyYEHHIO NPUPOIBI, PAa3BUTHE HX HMHTEIUICKTYAIBHBIX U
TBOPUYECKUX CIIOCOOHOCTEN;

* pa3BUTHE MPEACTABICHUI O HAYIHOM METO/IE TIO3HAHMS U (DOPMHUPOBAHKE UCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIIM SIBJICHUSIM;
* hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yueHUs OCHOB CTPOSHUS MaTepuu U (PyHIaMEHTaJIbHBIX 3aKOHOB (DU3UKU;
* (hopMUPOBAHHNE YMEHUM OOBSICHATD SABJICHUS C UCTIOIb30BaHHEM (PU3MUECKUX 3HAHUN U HAyYHBIX JIOKA3aTeJIbCTB;

* (opMUpPOBAHKE NIPEJICTABICHUN O poJId (PU3HUKH JUIsl pA3BUTUSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.
JlocTukeHne 3TUX Liejed oOecreunBaeTcs pelIeHHEeM CIEAYIOIMX 3a/ad B Mpollecce M3yuyeHUs Kypca (U3MKM Ha YpOBHE CPEIHEro
oO1ero oopa3oBaHus:

* IpUOOpPETEeHNE CUCTEMbI 3HAHUKH 00 OOMIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOYAs MEXAaHUKY, MOJIEKYJSPHYIO
(buU3UKYy, 3IEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI acCTPO(U3HKY;

* GopMUpOBaHNE YMEHUN TNPUMEHSATh TEOPETUUYECKHE 3HaHUS s OOBSICHEHUS (PU3NYECKUX SBJICHUM B MPUPOAE U JUISl MPUHITHUS
MPAKTUYECKHUX PEIICHUH B TOBCETHEBHOM JKU3HU;

* OCBOEHHE CIOCOOO0B pEHICHHs pa3IUYHbIX 3a]1a4 C SBHO 33JaHHON (U3NYECKOW MOJENBIO, 3aay, OIpa3yMeBalOIIUX CaMOCTOSITEIFHOE
co3llanue (PU3NYecKOr MOJEIH, aIeKBAaTHOM yCIOBUAM 3aJ1auH;

* IOHUMaHue (U3NYECKUX OCHOB U TMPUHIUIOB JEHCTBHUS TEXHUYECKHUX YCTPONCTB M TEXHOJOTMYECKHMX MPOIECCOB, MX BIMSIHHS Ha
OKPY>KaIOILYIO CPELNY;

* OBJIQZICHHME METOJaMH CaMOCTOSTEIbHOIO IUIAHWPOBAHUS U TPOBENEHUS (U3NYECKUX OSKCIIEPUMEHTOB, aHAlU3a M HHTEpIpeTaIiu
nHpopManuu, onpeneIecHUs
JOCTOBEPHOCTH MOJYYEHHOTO PE3yIIbTAaTa;

* CO3/IAHUE YCIIOBUH JJIsl pa3BUTUS YMEHHI TPOEKTHO-UCCIIEIOBATEIHLCKOM, TBOPUECKOU NEATEILHOCTH.



Ha uzydenue ¢usuku (6a30BbIil ypoBeHb) Ha YPOBHE CpeHEro 001iero oopa3zoBanust 0TBOAUTCS 68 yacoB (2 yaca B HEJEIIO)

I[eﬂTe.]'[LHOCTb YuuTead ¢ Y4€TOM NporpaMmmMbl BOCIIMTAHUSA

I'paxxnanckoe BociuTaHue (GhopMHUPOBATH POCCUICKYIO TPAKIAHCKYIO HICHTHYHOCTb,
MIPUHAJICKHOCTH K OOIHOCTH TpaxkaaH Poccuiickoi
®denepannn, K Hapoay Poccun kak HCTOYHUKY BIIACTH B

Poccuiickom rocynapcTse U CyObeKTY ThICSTUEIeTHEH
POCCHICKOM roCcy1apcTBEHHOCTH, U3YUYEHHUE U YBaXKEHUE TIPaB,
cB00OJ 1 00sA3aHHOCTEH rpaxaanuHa Poceun;

[aTPUOTUYECKOE BOCIIMTAHUE | BOCIIUTHIBATH JIFOOOBH K POAHOMY Kpato, Ponune, cBoeMy
Hapozy, yBaKE€HUE K ApyruM Hapoaam Poccuu; ucropuueckoe
pocBeleHre, GOPMUPOBAHNE POCCUHCKOTO HAIIMOHAJILHOTO
HUCTOPUYECKOT0 CO3HAHUS, POCCUNCKON KYIbTYpPHOU

UJICHTUYHOCTH;
JyXOBHO-HPAaBCTBEHHOE BOCIIUTBIBATh Ha OCHOBE JIyXOBHO-HPaBCTBEHHOU KYJIbTYPbI
BOCIIUTAaHUE Hapon10B Poccun, TpaunMOHHBIX penuruii Haponos Poceun,

dbopMHUpOBaHHE TPATUITMOHHBIX POCCUUCKUX CEMEMHBIX
[IEHHOCTEHN; BOCTUTAHNE YECTHOCTH, JOOPOTHI, MUJIOCEPIHS,
CONEPEKUBAHUS, CIPABEITMBOCTH, KOJJIEKTUBU3MA,
JIPYKeTo0usl U B3aMMOTIOMOIIIY, YBaXKEHUS K CTapIINM, K
MaMsTH MPEIKOB, UX BEPE U KYJIbTYPHBIM TPAAULUSAM;

ACTETUYECKOE BOCITUTAHUE (GbopMHUPOBATH ACTETUYECKYIO KYJIbTYPY HA OCHOBE POCCHICKUX
TPaJUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, MPHOOIIATE K JTYYIIUM

06pa3uaM OTCUCCTBCHHOT'O U MUPOBOI'O UCKYCCTBA,




(bI/IBI/I‘ICCKOC BOCIIUTAaHHEC

bopMUPOBATH KYJIBTYPY 3I0POBOT0 00pasa *U3HU U
SMOIMOHAIBHOTO OJIArOMoyuns — pa3BUBATh (U3HUECKUE
CIIOCOOHOCTH C Y4ETOM BO3MOKHOCTEH U COCTOSIHUS 37J0POBbS,
HABBIKOB 0€3011aCHOTO MOBEACHUS B IPUPOIHON U COLUATBHON
cpelie, Ype3BbIUaliHbIX CUTYaIUsX;

TPYJOBOE BOCIIUTAHUE

BOCIHUTHIBATh YBAXKEHUE K TPYAY, TPYAALIUMCS, pe3yIbTaTaM
TpyZa (CBOETO U IpYruX JIOAEH), OpUEHTALINS HA TPYIOBYIO
JeSITeIbHOCTD, OJy4eHUE Po(eccHu, TMIHOCTHOE
CaMOBBIPaKEHUE B IPOAYKTUBHOM, HDABCTBEHHO JIOCTOIHOM
TPYZ€E B POCCUICKOM OOLIECTBE, HA JOCTHKEHHUE BbIIAIOIINXCS
pe3yabTaTOB B MPO(HECCHOHAIBHOM eI TeTbHOCTH;

9KOJOTHYC€CKOC BOCIIMTAHUC

(opMUPOBATH FKOJIOTMUECKYIO KYJIbTYPY, OTBETCTBEHHOE,
OepeKHOE OTHOLLEHHE K IPUPOJIE, OKPYKaIOIIel cpezie Ha
OCHOBE POCCHUICKMX TPAJAUIIMOHHBIX TYXOBHBIX [IEHHOCTEM,
HAaBBIKOB OXPAaHBbI, 3alUThl, BOCCTAHOBJICHUS IPUPO/IBI,
OKpPY’KaIOILEeH Cpebl;

BOCIIMTaHUE LIEHHOCTEHN
HAaYYHOTI'O IMO3HAHUMA

BOCIIUTBIBATH CTPEMJICHHE K TTO3HAHUIO CeOsl U IPYTUX JIIOJICH,
TPUPOIBI ¥ OOIIECTBA, K MOJYUYCHUIO 3HAHUN, KAUECTBEHHOTO
00pa3oBaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U
OOIIECTBEHHBIX MOTPEOHOCTEH.




COJAEP/KAHUE OBYYEHUA

Paznen 1. DiiekTpoanHamMuka

Tema 1. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoaelicTBHE NOCTOSHHBIX MAarHuToB. MarHuTHOe mnoJie. BekTop MarHuTHOW WHAYKUUU. [IpuHimn
CYyNEPNO3ULIMU MAarHUTHBIX TOJEH. JIMHUKM MAarHUTHON MHAYKUMHU. KapThHa JIMHUIA MarHUTHOW UHAYKUWH MOJIA IOCTOSTHHBIX MArHUTOB.

MaruuTHO€E MoJie MPOBOAHMKA C TOKOM. KapThHa JTUHMN WMHIAYKIUM MArHUTHOTO MOJS JUIMHHOTO MPSIMOrO MPOBOJHHMKA W 3aMKHYTOIO
KOJIBLIEBOT'O IMPOBOJAHMKA, KATYIIKU C TOKOM.
OnbiT Opctena. BzaumoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuinia Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ Moynb U HarpaBiieHue. [|BukeHne 3apssKeHHOM YacTHIIBI B OJHOPOAHOM MarHUTHOM Tosie. PaGota cuiel Jlopeniia.

SIBneHue 5SJIEKTPOMAarHUTHOM HWHAYKUMU. [IOTOK BEKkTOpa MAarHUTHOM HWHIYKUMU. OJIEKTPOABMKYILAS CUJIAa HMHAYKIMH. 3aKOH
3JIEKTPOMAarHUTHOM MHAYKUuu Papanes.

BuxpeBoe snekTpuueckoe moiie. IDJIEKTPOJABIDKYIIAS CHJIA WHIAYKIMA B TPOBOJHUKE, ABUKYIIEMCS IOCTYMATEIbHO B OJHOPOIHOM
MarHuTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHAYKIIMH. DJIEKTPOJBIXKYIIAs CUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnueckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHBIE MArHUTBI, 3JIEKTPOMATHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIU
3JI€MEHTapHbBIX YaCTHUILl, MHAYKIMOHHAs NeYb. /Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3aumMogeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrmepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenua.

3aBHCUMOCTD 3JIEKTPOJIBHKYILEH CHIIbI UHAYKIIMUA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.

SIBrieHNE CaMOMHTYKIINH.



Yuenuueckuii sxcnepumenm, 1abopamophuie pabomul I3ydeHue MarHUTHOTO TIOJISI KATYIIKH C TOKOM.
HccnenoBanue 1eHCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM. MccnenoBanue SBIEHUS 3J€KTPOMAarHUTHON MHIYKIMY.

Paznen 2. KoJsieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnast cuctema. CBoOoaHbIe MexaHuWdeckue kojeOanusa. ['apmonumdeckue kosiebOanus. [lepuon, wactora, amruutyaa u Qasa
KosneOanuid. IIpyXMHHBI MasTHUK. MaTeMaTH4ecKuid MasTHUK. YpaBHEHHE TapMOHUYECKUX KoneOanuid. llpeBpamienune »HEpruu mpu
TapMOHHYECKHUX KOJICOaHUSX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B HJACATILHOM KOJEOATEIbHOM KOHTYpe. AHAIOTHUS MEXIY
MEXaHHYECKUMH U JJIEKTPOMArHUTHBIMU KosieOaHussMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUS SJHEPTHH B UCATLHOM KOJIeOaTeTbHOM KOHTYpE.

[IpencraBienne o 3aTyxarolux KosueOaHUsSX. BeiHyXIeHHbIE MexaHndyeckue kojebanus. Pesonanc. BolHyXIeHHBIE 3JIEKTPOMArHUTHBIE
Kose0aHusl.

[lepemennblii Tok. CUMHYCOMJANbHBIM EPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYJHOE U ACHCTBYIOLIEE 3HAUYEHUE CHJIbI
TOKA U HANPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedICHUE SIEKTPUUECKON SJHEPTUU. DKOJIOTHUECKHE PUCKHU TMPU IPOU3BOJICTBE
aneKTpo3Hepruu. KynbTypa HCHOIb30BaHUs JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHUYeCcKue yCTPOMCTBA U IPAKTUUECKOE TPUMEHEHHUE: DJIEKTPUUECKUH 3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKa, TUHUU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiebaTeNbHOM crucTeMbl (IPY>KMHHBIN HIIM MaTEMaTHUECKUN MasTHUK).

HaGmronenue 3aryxaronux Kojie0aHuu.

HccnenoBanune cBONCTB BBIHYXK/IEHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcrumiorpamMmsl (3aBUCUMOCTH CHJTBI TOKA ¥ HANIPSDKEHHS] OT BPEMEHH ) JUTSI SJIEKTPOMArHUTHBIX KOJieOaHMil.

Pe3onanc npu mocnenoBaTeaTbHOM COCTMHEHUH PE3UCTOPA, KaTYIIKH WHAYKTUBHOCTH M KOHACHCATOpa.

Mopenb TUHUU 3IEKTpoIepeaayuH.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

HccnepoBanue 3aBUCUMOCTH TEPUOa MAIIBIX KOJIEOAHUH Tpy3a Ha HUTH OT JIJTMHBI HUTH U MacChI TPy3a.

HccnenoBanue nepeMeHHOro TOKa B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOpa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNHbBLE 60IHbL

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeynsie U MpoaoiabHbIe
BOJIHBIL. VIHTepdepeHnns u Audpakiusi MEXaHUIeCKUX BOJIH.



3Byk. CkopocCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS H3JIyYE€HUs JJIEKTPOMAarHUTHBIX BOJH. B3aumnHas opueHrauus BektopoB E, B, V B
AJIEKTPOMArHUTHOM BosiHe. CBONCTBAa 3JEKTPOMArHUTHBIX BOJH: OTPaXEHHUE, IMPEIOMIICHHE, NOJsIpu3anus, Iudpakuus, HHTEpPEpeHIUS.
CKOpOCTb JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpMeHeHe 2J1eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBs3U U TelneBUACHUA. Paguonokanys.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue ycTpoiicTBa M NPAKTUUECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMAarHOCTUKA B TEXHUKE U
MeIUIMHE, pagap, paAHONPUEMHHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebntonieecs Te10 Kak MICTOYHUK 3BYKa.

HaGnroneHue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTY/0M M YaCTOTOM KOJIeOaHH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE, peIoMIIeHHE, MOIIpU3aius, AudpaKkuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyu cBeTa. TouedyHblil ICTOYHMK CBETA.

OtpaxxeHnue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoeHne n300paxeHuit B MIOCKOM 3epKale.

[Ipenomiienne cBera. 3akOHBI NpeIOMJIEHUS cBeTa. AOCOJIOTHBIN IOKa3zareiab MperomiieHus. [lodHoe BHYTpEHHEE OTpaskeHUe.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cseta. CrnoxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparome M pacceuBarollve JUH3bI. ToHKasg yuH3a. DOKYCHOE PpacCTOSHHE W ONTHYECKas cuia TOHKOM muH3bL [locTpoenue
M300pakeHHi B COOMPAIOIIMX U paccerBaroIuX JuH3ax. @opMysa TOHKON JIMH3bI. Y BEJIMYEHUE, TaBaeMOe JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosas ontuka. Uatepdepennns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOICHUS MAaKCUMYMOB U MUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpaxius ceera. JJudpakunonnas pemérka. Y cnoBue HabI0ASHUS TIaBHBIX MAKCUMYMOB IIPH MaJ€HUU MOHOXPOMAaTHYECKOTO CBEeTa Ha
T (PAKIMOHHYIO PEIIETKY.

[Tonsgpuzanus cBera.



TexHuyeckue yCcTpoiCcTBa U MPAKTUIECKOE TPUMEHEHUE: OUKH, JTyma, (poToammapar, MPOSKIIMOHHBIH anmapar, MUKPOCKOTI, TEJIECKOTI,
BOJIOKOHHAS ONITUKA, TH(PpaKIIMOHHAS perIéTKa, MOJISPOH/I.

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHEe, OTPAKECHHE U TIpeJioMiieHre cBeTa. OnTHYecKne MpruOOpHI.

[ToHOE BHYTpEHHEE OTpakeHHe. MoJieNb CBETOBOIA.

HccnenoBanue CBOMCTB N300pakKeHUH B JIMH3aX.

Mopenu MHEKpOCKOIIa, TeIeCKoIa.

HaGmonenue naTepdepeHIm cBera.

Ha6monenne nudpakmuu cBera. HaGroieHne AUCIIepCHu CBETa.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AUDPAKIIHOHHON PEIIETKH.

HaGrotenne nonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopruie pabomel I3MepeHne nmokaszarelis IpeloMICHUS CTEKJIA.

HccnenoBanue CBOMCTB N300payKEHUIA B JIMH3AX.

HaGirotenue aucriepcuu cBera.

Pa3nes 3. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuIpl IPUMEHUMOCTH KJIacCUYeCKOW MexaHUKU. [locTynaTsl crielanabHON TEOpUH OTHOCUTEIBHOCTH: MHBAapUAHTHOCTb
MOJZLYJIS CKOPOCTH CBETa B BaKyyMe, IIPUHLIMII OTHOCUTEJIBHOCTH DMHILTEIHA.
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLICHUE JITUHBI.
DHeprus U UMIYJbC PEISITUBUCTCKONW YaCTUIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHULIBI. DHEPTUS TIOKOS.

Pa3nea 4. KantoBas pusuka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
®oronsl. opmyina [1nanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.
OtkpoiTue u uccneaopanue doroddpdexra. Onbitel A. I'. Ctonerosa. 3akonsl hoTodddekra. YpaBuenue DitHmTeHa 11 Gororddexra.
«Kpacnas rpanuna» gotorddexra.
JaBnenue ceera. OnbiTel I1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa U MpakTUYECKOE MpUMEHeHHe: (POTOINEMEHT, (HOTOJATUHK, COJIHEUHAas OaTapes, CBETOIUO/I.



Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ IUHKOBOU IIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.
CBeTOoauOI.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pesepdopaa no paccesauro o -yactuil. [lnanerapnas moxens aroma. [loctynarer bopa. Mznydenne u
noryoeHue (GoToHOB MpU NEpexoe aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl criekTpoB. CHeKTp ypoBHEH SHEprHH aToMa BOJOPO/a.

BousiHoBBIE cBOMCTBa yacTull. BomHbl ae bpoinsa. KoprycKyasspHO-BOJHOBOW 1yaau3M.

CrioHTaHHOE U BBIHYKJEHHOE U3IIyYCHHE.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIM aHaN3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenne AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeuaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomusr HabmoieHrne JIMHEHuaToro crekrpa.

Tema 3. Amomnoe saopo

DKCIepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTpOeHUs siapa. OTKpbITHE paguoakTuBHOCTH. OnbIThl Pezepdopia mo onpeneneHnio cocrapa
pannoakTUBHOTO n3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3iyueHus. BiausHue paguoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozaens snpa I'elizen6epra—lBanenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH paJOaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleneHre U CUHTES SEP.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoGneMbl M MEPCHEKTHUBBI SJIEPHOM HSHEPreTUKHU. DKOJIOTUYECKHUE AaCleKThl SIepHON
SHEPIeTHUKMU.

OneMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOICHHUS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHII.

dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: TI03UMETp, KaMepa Bunbcona, saepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLUX YaCTHII.



Yuenuueckuii sxcnepumenm, rabopamophvie pabomet ViccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3znea S. DiieMeHTHI ACTPOHOMHUU M ACTPOPUZUKH

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKITagHOE N MUPOBO33pEHYECKOE 3HAYCHUE ACTPOHOMMH.

Bup 3Bé3qH0ro Heba. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrtounuk sHeprum CosHua u 3BE3A. 3BE3ABI, HUX OCHOBHBIE XapakTEpUCTUKU. Jluarpamma
«CIIEKTPAJIbHBIM KIIACC — CBETHMOCTBY». 3BE3MbI TNIABHOM IIOCIEIOBATEIBHOCTH. 3aBHUCHMOCTb «Macca — CBETUMOCTB» Ul 3BE3X IJIABHOM
II0CJIeI0BaTENbHOCTU. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NPEACTABICHUS O MPOUCXOKIEHUU U 3Boatouuu CoiHIa W 3BE3A. OTalbl
YKUA3HU 3BE3.

Mneunsiii [yt — Hama [Manaktuka. [lonoxenue u asmxenne Connua B ['anaktuke. Tunsl ranaktuk. PaguoranakTiuky u kBazapsl. YEpHble
JBIPBI B Apax rajlakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa66ma. Pazoeranune ranakruk. Teopus bonboro B3psiBa. PenmkToBoe n3mydeHue.

MacmrabHas ctpykTtypa Beenennoil. MertaranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM TIJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX HPUIOKEHUH IS OIpeesIeHUs] IMOJOKEHHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIE co3Be31si CEeBEpHOro MOMyIapus U sipKue 3BE3]IBL.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O0o0maromnee noBTOpeHUE

Ponp u3ukM ¥ acCTpOHOMHUHU B 3KOHOMUYECKOH, TEXHOJIOIMUYECKON, COLMAIIBHOM M 3THYECKOll cdepax NesTeNbHOCTH YeJIOBeKa, poJib U
MecTO (U3UKH U aCTPOHOMHHM B COBPEMEHHOW HayyHOW KapTHHE MHUpPA, POjib (U3UYECKOM Teopuu B (HOPMUPOBAHMM MPEJCTaBICHUH O
¢bu3nveckoil kapTUHE MUPA, MECTO (PU3NYECKOI KapTHHBI MUpa B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O IpUpoIe.

MexnpeameTrHblie CBSI3H

Nzyuenne xypca ¢pusnkn 6a30Boro ypoBHs B 11 Kitacce oCymecTBIsIeTCs ¢ YIETOM COAEPIKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTEeMaTHKH, OMOJIOTHH, XUMHH, T€OTpaQuH U TEXHOJIOTHH.

Meosicnpeomemmvle nonamusl, CBSI3aHHBIE C U3YYEHUEM METO/I0B HAyYHOT'O TO3HAHUSL:

SIBJICHHE, HAYYHBIN (DaKT, TUTIOTE3a, (pr3HUuecKasi BeTMUNHA, 3aKOH, TEOPHSs, HAOIIOACHNE, SKCIIEPUMEHT, MOJICITMPOBAHKE, MOJICTTh, U3MEPECHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpPaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO, BEKTOPHI M MX IMPOEKIMM HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIHM,
MPU3HAKH NTO00MS TPEYTOJIbHUKOB, OTPEIeTICHNE TUIOIAIN TNIOCKUX GUryp 1 00bEMa Tell.



buonocus: snextpuyeckue SBICHHS B JKUBOW IpHUpOJE, KoyueOaTeNbHbIE NBHKEHHUS B KUBOM NMPUPOJIE, ONTHUYECKHUE SBICHUS B KUBOU
IIPUPOJIE, ACUCTBUE PalUALlUU HA KUBbIE OPraHU3MBI.

Xumus: cTpoeHUE aTOMOB U MOJIEKYJ, KPHCTAUIMYECKasi CTPYKTypa TBEPIBIX TEJ, MEXaHU3Mbl 00pa30BaHMsI KPUCTAUINIECKON PEeIETKY,
CHEKTpaJIbHBIN aHAIIN3.

l'eoepaghus: marHUTHBIE MTONIIOCA 3€MIIH, 3aJ1€KU MAarHUTHBIX PYA, GOTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKa3aHUE 3EMIIETPSICEHHI.

Texnonozus: MTMHUM DJIEKTPOIIEpEay, TEHEPATOP MEPEMEHHOIO TOKA, JIEKTPOABUIATEIb, UHAYKLIMOHHAS NI€4b, pajap, paAuonpUEMHUK,
TEeJIeBU30D, aHTEeHHA, TesnedoHn, CBU-neusb, MpoeKIMOHHBIH anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHas 0aTapest.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE CPEJHET'O OBLIET'O
OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®Pusmka» Ha ypoOBHE cpeaHero oOdmiero obpa3zoBaHus (0a30BBIl ypOBEHB) AODKHO OOECIEUUTHh
JOCTHKCHHE CIICAYIONINX JTHYHOCTHBIX, METAIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJibTaThl OCBOCHHS ydeOHOoro mpeamera «Dduszmkay MOMKHBI OTpa)kaTh TOTOBHOCTh W CIOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEW TMO3UIIMEH JIMUHOCTH, CUCTEMOM IIEHHOCTHBIX OpHEHTAllMW, TMO3UTHUBHBIX BHYTPEHHHX
yOEXIeHH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO OOIIECTBA, PACIIMPEHHUE )KU3HEHHOTO OIbITa U OMbITA JIEATEIbHOCTH B
MPOLECCE peaan3alui OCHOBHBIX HAPaBJIECHU BOCIIUTATEIbHON IESITEIbHOCTH, B TOM YUCJIE B YAaCTH:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOM TMO3UIIMK  OOY4YarOIIerocss KaK AaKTUBHOTO M OTBETCTBEHHOTO YJieHA POCCUUCKOTO OOIIECTRA;
MPUHATHE TPAJAUIIMOHHBIX O0IICUETOBEYECKUX TYMAaHUCTUUECKUX U IEMOKPATHIECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO
NeSATETFHOCTh B MHTEPECAX IPaKIaHCKOTO OOIIECTBa, YIaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aINK; YMEHHE
B3aUMO/ICHICTBOBATH C COIIMAIIBHBIMA WHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKITUSIMH W Ha3HAYCHUEM; TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM JIESATEIBHOCTH;
2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKOW MACHTHYHOCTH, MAaTPUOTU3MA; I[EHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM,

JTOCTHKEHHSIM POCCUUCKUX YIEHBIX B 00J1aCTH (DU3UKH U TEXHUKH,
3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, ITUYECKOTO ITOBECHHS;



CTIIOCOOHOCTH OLIEHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIC PEIICHHSI, OPUECHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH,

B TOM YHCJIC B JICATEIILHOCTH YYEHOT0; OCO3HAHUE JIMYHOTO BKJIA/Ia B TIOCTPOCHUE YCTOHYHUBOTO Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA: 3CTCTUICCKOE OTHOIICHHE K MUPY, BKIFOUas SCTETUKY HAYYHOT'O TBOPYECTBA, IPUCYIIETO
¢usnveckoii Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K PAa3IMYHbIM cepam MpodhecCHOHATBHON JEATEIIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DM3UKOW M TEXHUKOH, yMEHHE COBEPILIAThH
OCO3HaHHBIN BBIOOp Oymymieit mpodeccun U peann3oBbIBaTH COOCTBEHHBIC )KM3HEHHBIC IJIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
caM000pa3oBaHMIO B 00JacTH (PU3MKU HA MPOTSHKCHUU BCEU YKU3HU;

6) IKOJIOrHYeCKOro BOCIUTAHUSI: CHOPMHUPOBAHHOCTH IKOJIOTHUECKOM KYJIbTYPbI, 0CO3HAHUE ITI00ATLHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeEM;

IUIAHUPOBAaHUE M OCYLIECTBICHHUE JIEHCTBUM B OKpPY)KAIOLIEW Cpele Ha OCHOBE 3HAHMA LEJed YCTOMYMBOIO Pa3BUTUS UEIIOBEUYECTBA;
pacuIpeHue OmbITa JesITeIbHOCTH SKOJIOTHIECKOM HAPaBJICHHOCTH HAa OCHOBE MMEIOINXCS 3HAHUN 110 (PU3UKE;

7) HIEeHHOCTH HAY4YHOr0 MO3HAHHWSA: C(HOPMHPOBAHHOCTH MHUPOBO33PCHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO pa3BUTHS
¢u3nveckoil Haykd; OCO3HAHHE IEHHOCTH HAyYHOW JEATENIbHOCTH, TOTOBHOCTh B TIPOILECCE H3YyYCHUS (PHU3UKU OCYIIECTBISATH
IIPOEKTHYIO U MCCIIEA0BATENbCKYIO IEATENbHOCTh MHANBUIYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3naBaTenbHbIE YHMBepcaJlbHbIe yueOHble AelicTBus ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENIbHO (OPMYJIHPOBAaTh M aKTyaJlM3MpOBaTh MpPOOJIEMYy, paccMaTpUBaTh €€ BCECTOPOHHE; ONPEAENATh LETH AESTeIbHOCTH,
3aJlaBaTh MapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS; BBIABIATH 3aKOHOMEPHOCTH W IMPOTHUBOPEUHMS B PAcCMaTpPUBAEMbIX (U3NYECKUX
SBJIGHUSAX; pa3palaThiBaTh IJIaH PELIEHUS NMPOoOJeMbl ¢ YYETOM aHalIM3a UMEIOUIMXCS MaTepHaJbHBIX U HEMaTepUalbHBIX PECYpCOB;
BHOCUTbH KOPPEKTUBBI B JESATEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB II€JIIM, OIEHUBATh PUCKH MOCJIEICTBUN IESATENbHOCTH;
KOOPJIMHUPOBATh U BBINOJNHITH PAabOTy B YCIOBHUSIX pPEAbHOTO, BUPTYaJIbHOIO M KOMOMHHPOBAHHOI'O B3aWMOJEWCTBUSA; DPa3BUBAThH
KpeaTUBHOE MBIIIIJICHUE MTPU PELICHUH KU3HEHHBIX IPOOJIeM.

Ba3oBble uccienoBarebckue AeiCTBUA:
BJIaJIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TMOHATHUSAMU M MeToJaMu (U3MYecKOW HayKd; BJaJeTh HaBbIKaMH Yy4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOM NeATeIbHOCTH B 00JACTH (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY
METOJOB PELICHUs 3a/1a4 (PU3NUECKOro COAEPKaHMs, TPUMEHEHHIO PAa3JIMUHBIX METOA0B NO3HAHUS; BJIAJETh BHJIAMH JAEATEIBHOCTU IO
MOJTyYEHHIO HOBOTO 3HAHMSI, €T0 MHTEPIIPETALIUH, IPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYallUsAX, B TOM YHCIE IPU
CO3JIaHMM y4eOHBIX MPOEKTOB B 00MacTH (DPU3MKH; BBIABIATH MPUUYMHHO-CICACTBEHHBIE CBA3M M aKTYyaJM3UPOBATh 3a/1ady, BBIIBUTATH



TUIOTE3y €€ pelICHMs, HAXOAWTb apryMEHTBHI [UIsl J0Ka3aTelbCTBA CBOMX YTBEP)KICHMM, 3alaBaTh IApaMETpPbl U KPUTEPUHU DPEIICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE PELICHUS 3aJadd pe3ysbTaTbl, KPUTUYECKH OLICHMBAThb HX JOCTOBEPHOCTb, IPOTHO3MPOBATH

M3MEHEHHE B HOBBIX YCJIOBHAX; CTaBUTh U (POPMyIUpOBaTh COOCTBEHHBIC 3a/1a4d B 00pa30BATENbHOU NESATEIBLHOCTH, B TOM YHCIE MPH

M3y4eHUH (PU3MKH; JaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh )KU3HEACITEIBbHOCTH; YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX

IPEIMETHBIX 00JIacTe|; BBIJBUIaTh HOBBIE HJIEH, IIpeJIaraTb OPUTMHAIBHBIE IOJXO/bI U PELIEHUs; CTaBUTh POOJIEMBI U 3a/1a4H,

JOIIYCKAIOIUE AJIbTEPHATUBHBIE PEIICHHUS.

Paborta ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IMOJTydeHHsI HH(pOpMaIK (HU3NIECKOTO COAEPIKaHUSI U3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIISTh
MOWCK, aHaJM3, CUCTEMATH3alMI0 W HMHTEPIPETAlHi0 WH(POpPMAIMK Pa3INMYHBIX BHUJOB M (DOPM TNpEACTaBICHUS; OLEHHBATH JIOCTOBEPHOCTH
nH(pOpMAIHH;

WCIOJB30BaTh CPEACTBa HMH()OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTMHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W
OpPTaHU3aIMOHHBIX 33Jad C COONIOJIEHUEM TPeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THMTHUEHBI, PECypCcOoCOEpeKeHHUs, MPABOBBIX H
STHYECKUX HOpPM, HOpPM HH(GOPMAIIMOHHON O€30MacHOCTH; CO3aBaTh TEKCTHI (PU3NYECKOTO COACP)KAaHUS B PA3IMYHBIX (hopMaTax ¢ y4ETom
Ha3zHa4YeHUs HH(OPMAINH U 1IeNIEBOW ayAUTOPUH, BEIOUPAst ONTUMAIBHYIO (POpMY MpECTaBICHUS U BU3YyaTTU3AIIH.

KoMMmyHuKaTHBHBIC yHHBeEpPCcaIbHbIe Y4eOHbIC JCHCTBHUSA:

OCYILECTBIATh OOIEHUE HAa YpoKaX (PU3MKH M BO BHE-YPOUHOM JEATENbHOCTH; PACHO3HABATH MPEANOCHUIKN KOH(DIUKTHBIX CUTyalMi U
CMr4aTh KOH(JIMKTBI, Pa3BEPHYTO M JIOTMYHO H3JaraThb CBOIO TOYKY 3pEHHs C HCIOJIb30BAHUEM SI3BIKOBBIX CpEJACTB; NMOHUMATh U
UCIOJIb30BaTh NMPEUMYILECTBA KOMaHIHOW M MHAMBUIYAIbHOM paOoThl; BEIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JEHCTBHH C yu€TOM
OoOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro 4jeHa KOJJIEKTHWBA; MPUHMMATH L€ COBMECTHOW NEATeIbHOCTH, OPraHU30BBIBATH U
KOOPJIUHUPOBATh JEHCTBHUS MO €€ JOCTH)KEHUIO: COCTaBJIATh IUIAH JEUCTBUM, paclpeaensiTh pPojd € Y4€TOM MHEHUI yYaCTHHKOB,
o0CyXIaTh pe3yJIbTaThl COBMECTHON pabOThI; OLEHMBATh Ka4eCTBO CBOETO BKJIAJA M KaKJOTO0 YYaCTHHKA KOMaHbl B OOIIMM pe3yabTaT
o pa3paboTaHHBIM KPUTEPHUSM; IpeiaraTh HOBbIE MPOEKTHI, OLIEHUBATh WAEU C MO3MIHMKA HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH; OCYLIECTBJISATH MO3UTUBHOE CTPATETMUECKOE MOBEIECHUE B PA3IMYHBIX CUTYalUsX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE,
OBITh HHUIIMATUBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe ydeOHble AeiicTBus Camoopranu3anus:
CaMOCTOSITENTHO OCYIIECTBIISTH TO3HABATEIBHYIO NEATENLHOCTh B 00NMacTH (PU3MKM M aCTPOHOMHUH, BBISABISATH NMPOOJEMbI, CTaBUTh U
(dbopMyIHpOBaTH COOCTBEHHBIE 3a7a4l; CAMOCTOSITEIILHO COCTABIIATH IJIaH PELICHHUS PACYETHBIX M KAYECTBEHHBIX 3a/1a4, TUIaH BBITOJTHEHUS



NPaKTUYECKOH pPaboThl C y4ETOM HMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPENIOYTCHUIl; JaBaTh OLEHKY HOBBIM

CHUTYaIHSIM;

pacHIMpsTh paMKH y4eOHOTO peIMeTa Ha OCHOBE JIMUHBIX HPEAIOYTCHHIA;

Jie7IaTh OCO3HAHHBINA BBIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHUE; OLICHUBATh IIPUOOPETEHHBIN OIIBIT;

CIIocoOCTBOBATh (POPMHUPOBAHUIO M IPOSBICHUIO JPYAUIMU B 00NacTd (HU3HMKH, IOCTOSHHO IOBBILIATH CBOW OOpa30BaTEIbHBIA U

KYyJBbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIBHBI HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHTYalHsIM, BHOCHTh KOPPEKTHBBI B ICITEIILHOCTh, OLCHUBATH COOTBETCTBHE PE3YJIbTATOB 1IEJISIM; BJIA/ICTh HABBIKAMH
M03HABATEIBHON pedIeKCHH KaK OCO3HAHHS COBEPILIACMbIX JICHCTBHI M MBICIUTEIBHBIX IPOIECCOB, X PE3y/IbTATOB M OCHOBAHUII,
UCIIOJIb30BATh MPUEMBI PE(IICKCUU ISl OLICHKH CHTYalluH, BBIOOpA BEPHOT'O PEIICHHUS; YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO IIPHHUMATD
PCLICHHS 110 X CHU)KCHHUIO; IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAJIHU3€ Pe3yJIbTATOB JSSITEIbHOCTH; IPUHUMATH Ce0s1, HOHUMAsT
CBOM HEJIOCTATKH U JIOCTOMHCTBA; IPHHUMATh MOTHBBI U apT'yMEHTHI JPYTUX MPH aHAJIH3€ PEe3yJbTaTOB ACATSILHOCTH; MPHU3HABATH CBOE MPAaBO
U [IPaBO JIPYTHX Ha OIIUOKH.

B npouecce mocTkeHHs JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHMS IPOrpaMMbl 1Mo (U3UKE Ui YPOBHS CPEIHEro oO0Liero oOpa3oBaHUs Y
OOyYaroLIMXCs COBEPIICHCTBYETCS AMOLMOHAIBHBIA HHTEIUICKT, IMPENoaaraloluii cpOpMHPOBAHHOCTh: CaMOCO3HAHHMs, BKIIFOYAIOIIETO
CIIOCOOHOCTh TOHMMAaTh CBOE AMOIIMOHAIBHOE COCTOSHHE, BHJIETh HANpaBICHUS Pa3BUTUS COOCTBEHHOW AMOIMOHANBHOW CQepbl, OBITH
YBEPEHHBIM B ce0¢€;

CaMOpETYJIMPOBaHMs, BKIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE NpPUHHMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHUE, CIIOCOOHOCTH
alalITUPOBATHCS K AMOIMOHAJIBHBIM M3MEHEHHSM W TIPOSBISTH TMOKOCTh, OBITh OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMHM, BKIIOYAIOIICH
CTPEMJICHUE K JIOCTH)KCHHIO LIEJIM U YCIeXY, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOJs U3 CBOMX BO3MOXKHOCTEH; SMIIATHH,
BKJIFOYAIOIIEH CITOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE IPYTUX, YYUTHIBATh €r0 MPU OCYIICCTBICHUU OOILICHHUS, CIIOCOOHOCTh K
COYYBCTBHIO M COTICPEIKUBAHUIO; COI[MATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHS C IPYTUMHU

JIIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny o6ydyenus B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpaxarh cPOPMHUPOBAHHOCTh Y O0YUAIOIIMXCS
YMEHHH:

JI€MOHCTPUPOBATh HA IIPUMEpaxX poJib U MECTO (PU3UKH B (POPMHUPOBAHUHM COBPEMEHHON HAYYHON KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKU U TEXHOJIOTUH, B MPAKTUUECKON NEATEIbHOCTH JIIOJIEH, LEIOCTHOCTh M €AUHCTBO (PM3NYECKOW KapTHHBI MUPA; YUUTHIBATh I'PAaHUIIBI
MPUMEHEHUS M3YYCHHBIX (PU3UYECKUX MOJENIel: TOUEUHBIH AJIEKTPUUYECKUI 3apsij, Jyd CBETa, TOUYEUHBIM MCTOUYHHMK CBETa, siiepHask MOJENb
aToMa, HyKJIOHHAsl MOJIeJTb aTOMHOTO s/ipa MPU PEIICHUH (PU3NUYECKHUX 3a/1a4; pacro3HaBaTh (GU3UYECKUE SBIEHUS (TIPOIECChl) U OOBACHITh UX
Ha OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHA W KBAHTOBOW (PU3UKU: SIEKTPUUYECKAs MPOBOJAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE



JEHCTBHS TOKA, B3aMMOJCHCTBHE MarHUTOB, 3JIEKTPOMAarHUTHAs MHAYKIHSA, TeHCTBIE MarHUTHOTO TI0JIS1 HA TIPOBOJIHHUK C TOKOM U JIBIDKYIIUHCS
3apsijl, DJIEKTPOMArHUTHBIE KOJeOaHWsT W BOJIHBL, NPSAMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAXEHUE, IMPeOMJICHHE, HHTEp(epeHIIHs,
mudpakuus W TONSApU3aLUs CBETa, JUCIEpPCHs CcBeTa, (oTodeKTpudeckuil 3PdexT (hoTordpdexT), CBEeTOBOE AaBICHHE, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs M HCKYCCTBEHHAs PaJUOAaKTUBHOCTB; OIMCHIBATh HM3YYCHHBIE CBOWCTBA BELIECTBA
(97eKTpUYecKre, MarHUTHBIC, ONTUYECKHE, AJIEKTPHUUYECKYIO MPOBOAMMOCTh PA3IMYHBIX CPEd) M 3JICKTPOMATHUTHBIC SBICHHS (IIPOLECCHI),
UCTONB3Yysl (PU3NYECKHUE BEIWYMHBI: SJCKTPUUECKUN 3apsl, CHila TOKa, JIEKTPUUYECKOE HANpsHKEHUE, HIEKTPHUECKOE CONMPOTUBIIEHUE, Pa3HOCTh
MOTEHINAJIOB, 3JEKTPOJBMKYILAs cuia, paboTa TOKa, MHAYKIUS MarHUTHOTO IOJis, cuia Amiepa, cuia JlopeHia, HHIYKTUBHOCTh KaTYILIKH,
SHEPTHsl JIEKTPUYECKOTO0 M MAarHUTHOTO MOJIEH, MEePHUOJ M 4YacToTa KoleOaHWH B KoJieOaTeIbHOM KOHTYpE, 3aps] M CHia TOKa B Hpolecce
rapMOHMYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHWH, ()OKYCHOE PACCTOSHHE M ONTHYECKas CHJIa JIMH3BI, NMPH OMHMCAaHWU MPABHIBHO TPAKTOBATH
(bU3MUECKUH CMBICII HMCHOJNB3YEMbIX BEIWYHMH, MX OOO3HAYEHUS W EIWHMIBIL, YKa3bIBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYrMMHU BEIMYMHAMH; ONHCHIBATh W3yYCHHBIC KBAHTOBBIC SBJICHUS W IPOLECCHI, MCIOJb3Ys (PU3MYECKHE BEITHMYMHBI: CKOPOCTD
AIIEKTPOMArHUTHBIX BOJIH, [UIMHA BOJHBI M YaCTOTA CBETA, SHEPTUS M UMITYJIbC (DOTOHA, IIEPHO. TTONTypaciiajia, SHEPTUs CBSI3H aTOMHBIX sJiep, IPH
ONUCAHUM TIPAaBHJIBHO TPAKTOBaTh (U3MUYECKUH CMBICI HCHOJIb3YeMbIX BEIMYMH, WX OOO3HAYCHUS W EJUHUIIBI, YKa3bIBaTh (HOpMyIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIWYMHY C JAPYITMMH BEIMYMHAMHM, BBIYUCIATH 3HAUCHHE (HU3MYECKOW BEIMYMHBI; aHAIM3UPOBATH
¢du3nvecKkne Mporecchl M SBJICHUS, UCIONb3Ys (PU3MYECKHE 3aKOHBI M MPUHIMIGL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIBLHOTO U MapalIeIbHOTO
COEIMHEHUS] MPOBOJHHUKOB, 3aKoH Jkoyms—JIeHna, 3aKOH AJIEKTPOMAarHUTHON WHAYKIMH, 3aKOH IPSMOJHMHEHHOTO paclpoCTpaHEHHs CBETa,
3aKOHBI OTPAXKCHHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHeHHE OiHITEWHa it (GoTodddeKTa, 3aKOH COXpPAHEHUS SHEPrHH, 3aKOH
COXpaHEHHsS HMIIYJIbCa, 3aKOH COXPAaHEHHs JJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHMs MacCOBOTO 4HWCIA, IOCTynaTel bopa, 3akoH
PaIMOAaKTUBHOTO PAacIaja, MPH TOM pa3invyarh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHHUIIBL,
00JIaCTH) TPUMEHHMOCTH; OIPENENATh HalpaBlieHHEe BEKTOpAa MHIYKIWHA MAarHUTHOTO TIOJNSI MPOBOJHUKA C TOKOM, CHIJIBI AMIIEpa M CHIIBI
JlopeHna; cTpouTh M OMMCHIBATh H300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3epKajioM, TOHKOW JIMH30H; BBITOJHATH SKCIIEPUMEHTSHI 110 UCCIIEI0BAHUIO
(¢u3MUecKUx SBJICHUN M MPOLIECCOB C HCIOJIB30BAHMEM HNPSMBIX M KOCBEHHBIX M3MEPEHUH: Ipu 3ToM (opMynupoBaTh mnpoliemMy/3anady U
TUIIOTE3y y4eOHOro 3KCIEepUMEHTa, cOOMpaTh YCTAaHOBKY U3 IMPEIOKEHHOTOo 000pYyIOBaHUS, MPOBOIUTH ONBIT U (OPMYIHUPOBATH BHIBOBI;
OCYILIECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIWYHH, IIPU 3TOM BBHIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHUs U UCIOIb30BATh
M3BECTHBIE METOJABI OLIEHKHU IOTPEUIHOCTeH HM3MEpPEeHMI; MCCIIe0BaTh 3aBUCUMOCTH (M3WYECKMX BEIMYMH C MCIIOJB30BAaHMEM IPSIMBIX
U3MEPEHUI: IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATh Pe3yJIbTAThl MOJYYEHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMUUH B BHJI€ TAOIUI U
rpaduKoB, JeaaTh BHIBOJBI IO pe3yJabTaTaM HUCCIIEOBAaHUS; COOII0AATh MpaBuiia OE30MacHOr0 TpyAa NP MPOBEACHUHU HUCCIIEAOBAaHUM B paMKax
y4eOHOTO JKCIEPUMEHTa, y4eOHO-HCCIICOBATENBCKOH W TPOEKTHOM JESTEIBHOCTH C WCIOJB30BAaHHEM H3MEPHUTEIbHBIX YCTPOWCTB W
7a00paTOPHOTO 00OpPYIOBAHUS;, pemIaTh pacdETHBIC 33/7a4d C SBHO 3aJaHHOW (PM3MYecKold MOJENblo, HCHOIb3YyS (U3NYECKHE 3aKOHBI U
NPUHINIB, HA OCHOBE aHAJIM3a YCIOBHUS 33aJadll BBIOMPATh (PU3NYECKYI0 MOJIEINb, BBIACIATh (PU3UIECKUE BEINYNHBI U (HOPMYIIBI, HEOOXOIUMBIE
1715 e€ pelIeHus], TPOBOJUTE PACUYETHI M OICHUBATh PEaTbHOCTH MOIYYCHHOTO 3HAYEHHs (PU3NYEeCKON BENWYHMHBL; PENIaTh KAaUeCTBEHHBIC 3a/1auu:
BBICTPANBATh JIOTHYECKH HETPOTHBOPEUMBYIO LEMOYKY PACCY)KICHHH C OMOpOil Ha H3ydYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (DU3UYECKHE



SBJICHUSI, WCIOJb30BAaTh IPH PEIIEHUH YYEOHBIX 3alad COBPEMEHHbIE HH(MOPMALMOHHBIE TEXHOJOTHUHM MJs TOUCKA, CTPYKTYpHUpPOBAHMS,
MHTEPOPETAllMd M TIPEACTaBICHUS y4eOHOM M HAyYHO-TIOMYJSPHOM MH(POpPMALUHU, MOIYYEHHOW W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATh MOTydaeMyr0 HH()OPMAIHIO; OOBSACHATH NPHHLUIIBI ASUCTBUS MAIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3inyarhb

yCIoBHs X 0€30IacCHOTO UCIOIB30BAHUS B MOBCEJHEBHOM JKU3HU; IPUBOAUTH MPUMEPHI BKJIaZa POCCHUICKHUX U 3apyOeXKHBIX YUEHBIX-(PHU3UKOB b
pa3BUTHE HAYKH, B O0BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH; UCIOIb30BATh TEOPETUYECKHUE 3HAHUS 110
¢u3uke B IOBCEAHEBHOM >XM3HM JUIsl oOecredeHus O€30MaCHOCTU MpU OOpalleHud ¢ NpubopaMu M TEXHUUYECKUMM YCTpOMCTBaMH, MAJIS
COXPaHEHHMs 310pOBbs M COOIIOAEHUS HOPM 3KOJIOTMYECKOI0 IOBECHUS B OKpYXKarolleil cpesie; padboTark B Irpymiie ¢ BBIITOJHEHUEM Pa3InYHbIX
COLMAJIBHBIX POJIeH, INIAHUPOBATh PAOOTy IPYIIIbl, PALMOHAIBHO paclpeneniaTh 005S3aHHOCTH U IUIAHUPOBATh AEATENbHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJeKBaTHO OLIEHWBaThb BKJAJ KaXJOr0 M3 yYaCTHUKOB TIpYyNIbl B  pEIIEHHWE paccMaTpuBacMOM  IPOOJIEMBbI.



TEMATHYECKOE INTAHUPOBAHHUE

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Non/ HaunmeHnoBanue pasiesos u Kontpoa | Ilpakrtu (unposrie)
°n/m TeM IpOrpaMMbI . LHBIE JecKHe Jlata u3yuenus o0pa3oBaTejibHbIE PeCypPChI
cero padoThI padoThI
Pazpen 1. JIEKTPOANHAMUKA
MaruuTHO€ noJe. Bt 1OK
noIMoTeKa
1.1 DneKTpOMarHuTHast MHIYKIIUS 11 1 3
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
Mexanuyeckue u
21 3JIEKTPOMATHUTHBIE KOJIEOAHUSI 9 1 brbmorexa LIOK
https://m.edsoo.ru/7f41c97c
MexaHu4eckue u bu6mmorexa [IOK
2.2 3JIEKTPOMATrHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Orruka 10 3 https://m.edso0.ru/7f41c97¢
Uroro mo pazneny 24
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI crieNMAIbHON TEOPUHU bubmuorexa [JOK
31 OTHOCUTEIILHOCTH 4 1 1 https://m.edsoo.ru/7f41c97c
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Uroro no pasneny

Pa3znesn 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK

4.2 Crpoenue aroma 3 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK

4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97c

Htoro no pazneny 14

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKHU

DneMeHThI aCTPOHOMHUH 1 bubnuotexa [JOK
51 acTpodu3uku 6 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 6
Pa3nen 6. OBOBLIAIOILIEE IOBTOPEHUE
6.1 O06o06aroree MOBTOPESHUE 6 Etlf 6?H0T6Ka LOoK
ps://m.eds00.ru/7f41c97c
Hroro no pasneny 6
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O0 63

I[TPOTPAMME
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HOYPOYHOE INIVTAHUPOBAHMUME 11 kiacc

Kosaun4yectBo 1yacos DJIEeKTPOHHbIE
)41 OBBbIC
Ne Tema ypoka Kontpo | IlpakTn HJata 2 bp
n/ o Beero | JIbHBIE YyecKHe U3yYeHUS Nupuxkaropslr @I’ oopasoBaTeJib
HBbIC PECYPChI
padoThI padoThI pecyp
BcrioMHUTP W TpUMEHHTH
TTocTostHHBIE MAarHUTEI U UX B3aHMOJIENCTBHE. COOTBCTCTBYIOMIHE bubanoreka [JOK
N €CTECTBCHHOHAYYHbIC 3HAHMIS. .
MarunuTHoOe 1oJje. Bekrop MarHUTHON MHAYKIIMH. 1 P https://m.edsoo.ru/
N a3IM4yaTh  BOMPOCHL,  KOTOPEIC
JIMHAM MarHUTHOW WHIYKIHH P P ff0c9778
BO3MOKHO €CTECTBCHHOHAYYHO
HCCIIe0BaTh.
MarsutHoe moje MPOBOJHMKA € TOKOM. OIBIT 3ananus u3 6aHkKa 3aAHUH 110
Opcrena. €CTECTBEHHO-HAYyYHOU TPAMOTHOCTHU Bubnnorexa LHOK
B3anmopelicTBre IPOBOTHUKOB C TOKOM 1 https://m.edsoo.ru/
ff0c98fe
3ajganus W3 OaHKa 3aJHUA 10
N Bubmmorexa [IOK
JlabopatopHas padboTa «3y4eHne MarHUTHOTO €CTEeCTBEHHO-HAay4YHOU
1 1 https://m.edsoo.ru/
O KATYIIKH ¢ TOKOM TPaMOTHOCTH MatemaTuaeckue £10cO8Te
pacdeTsl 1 mpeodpa3oBaHus —
JleficTBHE MArHUTHOTO TIOJISL HA MIPOBOJIHUK C 3amanus w3 OaHKa 3agHUIA 110
TokoM. Cuna Ammepa. €CTECTBEHHO-HAyYHOU
JlabopatopHast pabota «VccnenoBaHue 1eHCTBUS TrpaMOTHOCTH Maremarnyeckue bubnnorexa LHOK
MOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM) 1 1 pacueTsl u peoOpa3oBaHus https://m.edsoo.ru/
ff0c9ac0
JleiicTBHE MATHUTHOT'O TIOJISI HA IBHKYIIYIOCS 3amanus w3 OaHKa 3agHUA  TIO
. Bbubnuoreka [IOK
3apSHKEHHYIO YaCTHILY. €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
1 https://m.edsoo.ru/

Cuna Jlopenua. Pabora cuibl Jlopenna

ff0codf4
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DnekTpoMarHuTHas HHAYKIWs. [ToTok BekTOpa
MarauTHOH naAyknun. JC nHayKnnu. 3aKoH

3aganus u3 OaHKa 3aIHHUI 110

6 EKTPOMArHHTHOH MHAyKinK Dapajes €CTECTBEHHO-HAayIHOU TPAMOTHOCTH
Bamanns w3 OaHKa 3agHAN 10
o bubamoreka [TOK
7 JlaboparopHras pabora «VccnenoBaHue sBICHUS €CTECCTBCHHO-HAYYHOH I'PAMOTHOCTH https://m.e dSOIc_)[ u/
3IIEKTPOMArHUTHOI MHAYKLII» Maremaruueckue pacydeTsl " 0 .150. .
npeoOpa3oBaHus Tivcalol
WunykTuBHOCTE. SIBNeHue camounaykuuu. 1C Samanns w3 OaHKa 3agHAA IO
CaMOMHIYKIIUU. DHEPrUsi MAaTHUTHOTO TOJIS €CTECTBEHHO-HAYYHOI IPAMOTHOCTH bubmmorexa LIOK
8 KATYIIKK C TOKOM. DIEKTPOMArHUTHOE T10J1€ https://m.edsoo.ru/
ff0ca600
TexHuueckue yCTpOUCTBA U UX IPUMEHEHUE:! .
3amanus u3 OaHka 3aJHUM 110
MTOCTOSTHHBIC MarHUTEHI, JIIEKTPOMAarHUTEI, N
9 AIEKTPOABHUTATEIb, YCKOPHUTENN JIEMEHTaPHBIX CCTCCTBCHHO-HAYTHOU IPAMOTHOCTH
YaCTHI, MHAYKIHOHHAS [1eYb
3amanns u3 OaHKa 3aHUAN 110 bubnnorexa [IOK
10 0606maromnHii ypok «MarHuTHOE moJe. €CTeCTBEHHO-HAay4YHOU rpamoTHOocTH | https://m.edsoo.ru/
DJeKTPOMATrHUTHAS HHTYKIIHS ffOcab82
3amanns w3 OaHKa 3agHAN 1O
1 KonTponbHast paboTa o Teme «MarHuTHoe MmoJie. €CTECTBCHHO-HAYYHON IPAMOTHOCTH h]t3516n/70Te;<a HOI/<
PS.//M.eds00.ru
DIEKTPOMArHUTHAS HHIYKIIUS MaremaTtuueckue pacyeTsl u Hf0oad58
npeoOpa3oBaHusL Tiucadoo
CB0OOOIHBIE MEXaHHYECKHE KOJIEOAHMS. Bamanus u3 OaHKa 3agHUNA IO
Ilapmonuyeckue koieOanus. Y paBHCHHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH bubmmorexa [IOK
12 rapMOHHYECKUX KoyeOanuil. [IpeBparnienue https://m.edso0.ru/
OHEPruH ffOcaf06
JlabopaTopnas pabota «MccinenoBanue 3amanus wu3 OaHKa 3aJHUN 1O
3aBHCHUMOCTH I[IEPHO/Ia MaJIBIX KOJIeOaHUl Tpy3a €CTECTBEHHO-HAyYHOW TPaMOTHOCTH
13

Ha HUTHU OT AJIMHBI HUTU U MACCBI I'py3a»

Maremaruueckue pacueTsl u
peoOpa3oBaHUs
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KonebatenbHblit kKoHTYp. CBOOOIHBIC

QJIEKTPOMArHuTHBIC KoJicOaHus B nacaJbHOM

Bamanns w3 OaHKAa 3agHAA 110

Bbubnnorexa [JOK

14 KOJIe0ATEITLHOM KOHTYpE. AHAIOTHSI MEKITY €CTECTBEHHO-HAYYHO! IPAMOTHOCTH | hitps://m.eds00.ru/
MEXaHUYECKUMH U 3JICKTPOMAarHUTHBIMU ffoch820
KOJICOaHUSAMU
®opmyna Tomcona. 3aKOH COXpaHEHUsI YHEPTUH B 3anmanus u3 OaHKa 3aIHUH 110 bubnuorexka [IOK
U/IcaIbHOM KOJleOaTeIbHOM KOHTYpE €CTECTBEHHO-HAYYHOU https://m.edsoo.ru/

15 IPaMOTHOCTH. ffOch9c4
[IpencraBnenne 0 3aTyXarOMUX KOJICOAHUSIX. 3 6 .

ajaHus U3 OaHKa 3agHUH 10
BrIHyXK/IeHHBIE MEXaHUUECKHE KOJIeOaHusl. . Brbanorexa LIOK
€CTECTBEHHO-HAyIHOU TPAMOTHOCTH :

16 Pe3onanc. BoiHyxaeHHBIE 2JIEKTPOMAarHUTHbIC v P https://m.edsoo.ru/
KoJIeOaHUs ffOcbb86
Ilepemennslii Tok. CUHYCOMIATbHBIN o

cpeme . ok. Crycounan 3ananus u3 OaHKa 3aHUMA 110 Bubmmoreka [IOK
TepeMeHHbIH TOK. MOITHOCTE MEPEMEHHOTO TOKA. .
17 A . €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTHU https://m.edsoo.ru/
MIUTATYJHOE U JCHCTBYIOIIEE 3HAYCHUE CHITBI
Y v ffochd34
TOKA Y HAIPSDKEHUS
Tpauchopmarop. [IponsBoacTBo, epenada u 3amanus u3 OaHKa 33 HUMA 110

18 moTpeOIIeHNE ANEKTPHUSCKON SHEPTUH €CTECTBEHHO-HAayYHOU TPAMOTHOCTH
VCTpoiiCTBO U NPaKTUYECKOE NPUMEHEHHE 3ananus u3 6aHKa 3aHAHN 110 Bbubnmorexa LIOK

19 JIIEKTPHUYECKOTO 3BOHKA, TEHEPATOPa €CTECTBEHHO-HAYYHOM rpaMOTHOCTH | https://m.edsoo.ru/
NIepEeMEHHOT0 TOKa, JTMHUH dJIeKTponepeiayd ff0cc324
DKOJIOTMYECKUE PUCKH TIPU NPOU3BOJICTBE 3ananus 3 6aHKa 3aHAN 110

20 aseKTposHeprun. Kynbrypa rcnonap3oBanus €CTECTBEHHO-HAYYHOW IrPaMOTHOCTH

3JIEKTPOIHEPTUU B IMOBCETHEBHOM KU3HU
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MexaHHueCKUE BOJIHBL, yCIOBUSA
pacnpoctpanenus. [lepuon.

3aganus u3 OaHkKa 3aIHHUH 110

bubaunorexa [JOK

€CTECTBEHHO-HAYYHOU IrPaMOTHOCTH :
21 CKOpOCTb pactpOCTpaHEeHHUS U JJTNHA BOITHBI. i p ?:(;DS'//S T'edsoo'rU/
[NonepeuHsle 1 MPOIOIBHBIE BOJIHBI ccasa
3amanns n3 OaHKa 3aHAN 110 Bbubnnorexa [IOK
99 3Byk. CkopocTh 3ByKa. 'poMKoCTb 3ByKa. BricoTa €CTeCTBeHHO-HAay4YHOU rpamoTHOCTH | https://m.edsoo.ru/
Tona. TemOp 3ByKa ffOcccOc
DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U 3amanns n3 OaHKa 3aHAN 110 bubanoreka [JOK
ckopocTb. 11Ikana aeKTpoMarHuTHBIX BOJIH €CTeCTBeHHO-Hay4YHOU rpamoTHOocTH | https://m.edsoo.ru/
23 ffOccfe0
ITpunnmne! paguocsssu U TeneBuacHus. Passurue 3ananus u3 6aHkKa 3aAHUH 110
” cpezcTB cBsi3u. Pagnonokarus €CTECTBEHHO-HAY4YHOU IrPaMOTHOCTH
Bamanns w3 OaHKa 3agHUN IO
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH Bubimoreka LIOK
25 Konrposnbnas pabora «KoneGaHust U BOJHBI MaTeMaTHuecKue pacueTsl u | https://m.edsoo.ru/
peoOpa3oBaHus ffOcc6f8
[psiMosIMHEHHOE pacpOCTpaHEHUE CBETA B 3ama s Gamka s 1o
o o HUSL nu H HHUHN II
oaHOpOo IHOI cpejie. ToyeuHbli MCTOUHHUK CBETA. A @ Brbmiorexa [IOK
26 bt €CTECTBEHHO-HAYYHON IPaMOTHOCTH |  https://m.edsoo.ru/
y4 cBeTa dm. .
ff0cd350
OrpaxeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. 3amaHus u3 OaHka 3aJHUH 11O Bubmorexa [IOK
[MocTpoeHne n300paKeHUH B IIIOCKOM 3epKaie €CTEeCTBeHHO-HAY4HOI rpamoTHOCTH | hittps://m.edsoo.ru/
21 ffOcd4e0
IIpenomnenue ceera. [lonmHOE BHYTpeHHee 3ana s Gamka a0
o HUS u HK HHUHN II
ortpakenue. [Ipe/ieNbHbIA YTl MOJIHOTO A @ s brbnnorexa LIOK
28 €CTCCTBCHHO-HAYYHOU I'PaMOTHOCTH https://m.edsoo.ru/

BHYTPEHHETO OTPaKEHHUS

ffOcd7f6
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JlabopaTopnas paboTa «/3mMepeHne oKazaTes

3aganus W3 OaHKa 3agHUA IO
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH

Bbubnnorexa [JOK

29 TIPEITOMIICHHS CTEKa» Marematiueckie  pacuersi  u | Hps://m.edsoo.ru/
npeoOpa3oBaHus ffOcd67a
JInmssl. [Toctpoenne n3oOpakeHuid B JINH3E. 3amanus n3 6aHKa 3aJHAH 110 Bubmmorexa IIOK
®dopMmyiia TOHKO# THH3BI. Y BEINYCHHUE JIHH3bI €CTEeCTBeHHO-Hay4HOI rpamoTHocTH | hittps://m.edsoo.ru/
30 ffOcddle
JlabopaTopnas pabota «VccnenoBanne CBOHCTB Bamanns w3 OaHKa 3agHUE IO
n300pakeHUH B JIMH3AX» €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTHU
31 MaremMaTraecKue pacdeTs u
npeoOpa3oBaHUsL
Hucnepcus cBeta. ClI0XKHBIH cocTaB 6e10ro 3amanus w3 OaHKa 3aAHUAN 1O
cBeta. L[Bet. JlaboparopHas padorta €CTECTBEHHO-HAyYHOU TPaMOTHOCTH
32 «Habmonenne nucnepcun cBETa» MaremMaTiaecKue pacdeTs u
nmpeoOpa3oBaHus
Bamanus w3 OaHka 3agHuii  nmo| buonuoreka [JOK
WNurepdepennus cera. Judpaxums cera. €CTECTBEHHO-HAYUHOM rpamoTHocTH | https://m.edsoo.ru/
33 . ffOced22
JudpaxponHas peniéTka
Bamanus w3 OaHka 3agHuii  mo| buOnumoreka IIOK
34 HOHCpe'—IHOCTL CBETOBBIX BOJIH. HOJ’IHpI/I?)aI_II/I)I eCTeCTBeHHO-Hay‘IHOf/'I rpaMOTHOCTH httDSZ//m.edSOO.I’U/
CBeTa ffOcf02e
Onrudeckue MpUOOPH U YCTPOHUCTBA U YCIOBHUS 3amanns w3 OaHKa 3agHUA  TIO
- uX 0e30MacCHOTO MPUMEHEHHUS €CTECTBEHHO-HAyYHOU TPAMOTHOCTHU
I'paHuIBl MPUMEHUMOCTH KJIACCUYECKOM 3amanus w3 OaHKAa 3agHUA IO
I o o bubnmoreka [JOK
MexaHuku. [locTynaTel crienuanbHON TeOpuH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH
36 https://m.edsoo.ru/

OTHOCHTCJIIBHOCTH

f0cf862
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OTHOCHUTEIBHOCTH
OJIHOBPEMCHHOCTH. 3aMe/JICHUE BPECMEHU U

Baganus w3 OaHkKa 3agHUNA IO
€CTECTBEHHO-HAYIHOW TPaMOTHOCTH

Bubnmoreka IIOK
https://m.edsoo.ru/

37 COKpAIlleHUE JUTHHEI ffOcfa42
DOHeprus U AMITYIIBC PENIATHBUCTCKOM YacTHIIHI. 3amanus n3 6aHKa 3aJHAH 110 Bbu6mmorexa [IOK
CBs13b MACChI C SHEPIHEH U HMITYJIBCOM. DHEpPrHst €CTEeCTBeHHO-Hay4HOI rpamoTHOCcTH | hitps://m.edsoo.ru/
38 MOKOS ffOcfc68
Kontponpras pabdora «Ontruka. OCHOBBI bubnuoreka [JOK
CIeHaTIbHON TEOPUH OTHOCUTEILHOCTH MaTeMaTHIeCKHe pacueTsl U https://m.edsoo.ru/
39 ffOcf6f0
npeoOpa3oBaHusg TVcTolV
3aganus u3 0aHKa 3aHUN 110 bubnuoreka [JOK
DOTOHEIL. q)()pMyna ITmanka. aHeerﬂ W AMITYJIBC eCTeCTBeHHO'HaquOﬁ T'paMOTHOCTHU httDS//medSOOFU/
40 (oTona ffocfe16
OtkpsiTHE U nccaenoBanne Goroaddexra. OnbITh 3amanus u3 6aHKa 3aJHAH 110 bubmmorexa IIOK
A.T. Cronerosa €CTEeCTBeHHO-HAY4HOI rpamoTHOCcTH | hittps://m.edsoo.ru/
4l ffOcffca
42 3akoHsI potodaddekra. YpaBHeHue DIHIITEHHA 3amanus n3 6aHKa 3aJHAH 110 Bubmmorexa [IOK
st hotodddexra. «KpacHas rpaHHIa» €CTeCTBeHHO-HAYYHOM rpaMoTHOCTH |  https://m.edsoo.ru/
¢doroaddekra ff0d015e
HaBnenue cera. Onbite I1. H. 3amanus u3 0aHKa 3aHUN 110 Bbubaunorexa [IOK
JleGenera. Xumuueckoe aeiicTBre CBETa €CTECTBEHHO-HAYUHOM rpamoTHocTH | hittps://m.edsoo.ru/
43 ff0d04a6
TexHH4ecKkue ycTpoHCTBa U MPAKTHYECKOE .
. 3aganus n3 OaHKa 3aJHUH 1O
npuMeHeHue: GporoaneMent, GoToaTIHK, N
44 €CTECTBEHHO-HaY4YHOU IPaMOTHOCTH

coJTHeYHas OaTapesi, CBETOINO
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Pemenne 3amad mo teMe «DIEMEHTHI KBAHTOBOM

3aganus u3 OaHkKa 3aIHHUH 110
€CTECTBEHHO-HAYYHOU IrPaMOTHOCTH

Bbubnnorexa [JOK
https://m.edsoo.ru/

45 OIITHKH» ff0d0302
Mounens atoma ToMmcona. OmbITEL 3amanns n3 OaHKa 3aHAN 110 bubaunorexa [JOK
Pesepdopaa mo paccessHHIO 0-4acTHIL. €CTECTBEHHO-HAYUHOM rpamoTHocTH | https://m.edsoo.ru/
46 £f0d091
[TraneTapHast MozeIb aTOMA valyla
3amanns n3 OaHKa 3aHAN 110 bubamorexa [TOK
Iloctynatsr Bopa Msiysenne i nornomenne €CTeCTBeHHO-Hay4YHOU rpamoTHOCTH | https://m.edsoo.ru/
47 ($hOTOHOB IpHU nepevxozle aToMma C OJTHOTO YPOBHS ff0d0afa
SHEPrUM Ha APYroi. Bumsl criektpos
BonHoBeble cBolicTBa yacTull. BonHsbl ne bpoiins. 3 6 N
KopnyckynspHoBonHoBoil ayanusM. CIIOHTaHHOE AMAHIT M3 DAHKA 3a/ULHH 1O Bubanoreka LIOK
48 U BBIHYKICHHOE U3IydEHHE €CTCCTBCHHO-HAYYHOU I'PaMOTHOCTH https://m.edsoo.ru/
ff0dOafa
OTkpbITHE paoaKTHBHOCTH. OTIBITHI 3 6 .
Pesepdopaa 10 onpeieeHII0 cOCTaBa AAHITE 3 DANKA 32/UTHH 1O bubmmorexa [IOK
49 PAMOAKTUBHOTO H3/IyCHHUS €CTeCTBEHHO-HAay4YHOU rpaMoTHOCTH | https://m.edsoo.ru/
ff0d0ca8
CsoiicTBa anmbda-, 6eTa-, raMManu3TyICHUS. 3 6 .
BiusiHEE PaJuMOaKTHBHOCTH HA YKUBbIE afaHuA U3 DaHKa 3aI£HHH 1o Bu6miorexa IIOK
50 OpraHU3MEI €CTECTBEHHO-HAYYHOI 'PaMOTHOCTH | https://m.edsoo.ru/
ff0dofd2
OTKpBITHE IPOTOHA U HEUTPOHA. N
3aganus u3 0aHKa 3aJHMI 110
W3zoromnsl. Anbda-pacnan. N
51 €CTECTBEHHO-HAayYHOU TPaMOTHOCTHU
OJeKTPOHHBIN U MO3UTPOHHBIN OeTapacma.
I'amMma-u3myuenue
DHeprusi CBs3M HYKIJIOHOB B sizipe. SnepHble 3 6 .
peakuuu. SnepHsrii peaktop. [TpoGnemsr, AJAHIL 3 DANKA 33/UTIH 1O Brbmmorexa LIOK
52 €CTECTBEHHO-HAYYHOU I'PAMOTHOCTHU https://m.edsoo.ru/

MIEPCIIEKTHBBI, SKOJIOTHIECKHE aCTIEKTHI SACPHOI
SHEPTreTUKU

ff0d1162
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DneMeHTapHble YacTHUIIbl. OTKPBITHE MO3UTPOHA.
MeTonpl HaOTIOACHUS M PETUCTPALIAN

MatemaTuueckue pacyeTsl U

Bbubanoreka [JOK

53 9JIEMEHTAPHBIX YacTUL. Kpyrisrit cTon https://m.edsoo.ru/
. npeoOpa3oBaHusg
«DyHIaMeHTallbHbIe B3auMoaencTBus. EnnncTo ff0d1356
(U3MYECKOM KapTHHBI MUPa»
Dtarnbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE N
. 3ajanns w3 OGaHka 3aaHuil 10|  BuGmmoreka [IOK
3HAYEHHE aCTPOHOMHUHU. BuJt 3BE34HOTO .

54 . €CTCCTBCHHO-HAYYHOU I'PAaMOTHOCTH https://m.edsoo.ru/
HeOa. Co3Be3us, SpKue 3BE3/IbI, ff0d0e38
IJIAHETBI, UX BUAUMOE JABUKEHUE.

Conneynas cucrema
Comnnue. ConHedHast akTUBHOCTD. MICTOUHUK 3ajtanns u3 Ganka 3a/iHui M0
. €CTECTBEHHO-HAY4YHOU IPaMOTHOCTH

55 suepruu ConHia u 3BE37
3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/IBI 3ananus u3 6aHkKa 3aAHUH 110
TJIaBHOM TOCIIeI0BaTENIbHOCTH. BHYTpeHHEEe €CTECTBEHHO-HAY4YHO! IPaMOTHOCTH

56 cTpoeHue 3BE3/1. COBpeMEHHbIE MTPEACTABICHUS O
HPOUCXOKACHUH U dBotoruy CoJHIA U 3BE31

Mieunsiii [Tyt — Hama ['anakTuka. .
3aganus n3 0aHKa 3aQHUH 1O
TTonoxxenue u nerxenne CoiHua B [ amakTHKe. N

57 « €CTEeCTBEHHO-Hay4YHO! IPaMOTHOCTH
lNanmaktiky. YEépHbIE ABIPHI B Apax rajJakTHK
Bcenennas. Pas0eranue ranaktuk. Teopus

Bonpbmoro B3peiBa. PeNUKTOBOE U3Iy4YeHHE. 3ananus u3 GaHKa 3aHUM 110
58 Meraranaktuka. Hepemennbie mpooieMbl CCTCCTBEHHO-HAYTHON IPAMOTHOCTH
aCTPOHOMHH
KonrponbHast padota «1eMeHTbl aCTPOHOMUH U .
3aganus n3 OaHKa 3aHUH 1O
acTpopHU3UKM» M
59 €CTECTBEHHO-HaY4YHO! IPaMOTHOCTH
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O6o0maromuii ypok. Posis ¢pusnkn u acrpoHoMun
B PKOHOMHYECKOM, TEXHOJIOTHUECKOM,

3aganus u3 OaHkKa 3aIHHUH 110
€CTECTBEHHO-HAYYHOU IrPaMOTHOCTH

60 N .
COLMAJIBHON M ATHYECKOH chepax AesTeIbHOCTH
YeJIoBeKa
O6o06maromuit ypok. Pois n mecto puznku u 3amanns n3 OaHKa 3aHAN 110
aCTPOHOMMH B COBPEMEHHON HAyYHOH KapTHHE €CTECTBEHHO-Hay4YHOU ITPaMOTHOCTH
61 MHUpa
O6o6maromuit ypok. Ponp dusndeckoit Teopun B 3 6 .
(hOpMHUPOBAHUY TPEICTABICHUH 0 HU3HICCKOI /IaHIA U3 baHKa Sa]HUH 110
62 KapTHHE MHpa €CTECTBEHHO-HAayYHO! TPaMOTHOCTHU
O6ob6maromui ypok. Mecto GpusnuecKoi 3 5 .
KapTHUHBI MUpa B O0IIEM Py COBPEMEHHBIX /1At 13 DAHKA 3a/HHAH 10
63 €CTECTBEHHOHAYYHBIX NPEICTaBICHNHN O IPUPOIE CCTECTBCHHO-HAYTHOM I'PAMOTHOCTH
PesepBHblil ypok. MaruutHoe mnose. .
DHEKTPOMArHHTHAS HHIYKITHS 3amanus u3 OaHKa 3aJHUAN 110
64 €CTECTBEHHO-HAY4YHO! IPaMOTHOCTH
PesepBHblil ypok. Mexanuueckue u Ja/IaHHAA 13 GAHK 3THIH 10
65 OIIEKTPOMArHUTHBIC KOJICOaH s €CTECTBEHHO-HAYYHOM rPaMOTHOCTH
. 3amaHus u3 OaHka 33 HUMA 110
PesepBHblil ypok. Mexannueckue u .
66 €CTECTBEHHO-HAYYHOW IPaMOTHOCTH

OJICKTPOMArHuTHBIC BOJIHBI

67

PesepBHslit ypok. Ontuka. OCHOBBI CielIMaIbHOM
TEOPUU OTHOCUTEIILHOCTH

3ananus u3 0aHKa 3aIHHUI 110
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH




68

Pesepnrrit ypok. KBanToBas ¢pu3nka. DeMeHTHI
aCTPOHOMMH U acTpOPU3NKU

3ananus u3 OaHkKa 3aIHUI 110
€CTECTBEHHO-HAYIHOW TPaMOTHOCTH

Bubmmoreka IIOK
https://m.edsoo.ru/
ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME

68
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