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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHM K pe3yJbTaTaM
OCBOEHHsI OCHOBHOM 00pa3oBaTeNnbHON mporpaMmsbl, npeacraBieHHbIx B PI'OC
COOQO, a takxe c yuérom (enepanbHOil padoyeil mporpamMmbl BOCIUTAHUS U
KOHLEMIUU NpenojaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — @enepanuy,  peaM3YIOIIUX  OCHOBHBIC
o0Opa3oBaTeIbHbIE IPOTPAMMBI:

o OepnepanbHblii 3aK0H «00 oOpazoBanuum B Poccuiickoii denepanum»
Ne273-®3 ot 29.12.2012 ¢ uzmenenussMu, B Tom umcie O3 Ne3d71 — O3
ot 24.09.2022.

e OO0 ytBepxaeHUU (PeaepalibHOrO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapT cpeaHero obimero obpazoanus: ot 17 mas 2012 r. Ne 413 (B
NEeHUCTBYIOINICH PEeIaKIin);

e OO0 yrBepxaeHuu deaepaabHON 00pa30BaTEIHLHON MPOTPAMMBI CPEIHETO
obmrero obpazoBanus: oT 18.05.2023 Ne 372 (nelicTByromias peaakiius)

e O BHEceHMM U3MEHEHH B HEKOTOpblE NpUKa3bl MuHuHCTEpCTBa
npocBenieHuss Poccuiickoit ®deneparuu, Kacaromuecs (peaeparbHbIX
o0pa3oBaTeIbHBIX MPOTrpaMM HA4daJbHOI'O OOIIEro, OCHOBHOT'O OOIIETo,
cpeanero oomero oopazosanus: ot 09.10.2024 Ne 704

e Tlonoxxenue o paboueli mporpaMme y4eOHOTO IpeaMeTa, yaeOHoro Kypca
(B TOM uucie Kypca BHeEypouyHOil nestenbHocTH) MOY CII Ne§3
LlenTpanbHoro pariona Bosrorpama»

Copnepxanue mporpaMMbl 0 (U3MKE HAIpaBiIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa ooOyuarommxcss 10-11 kmaccoB mpu
oOydennn wux (Qusuke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-
JeSTENBbHOCTHOTO  moaxonma. IIporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusim PI'OC COO Kk MIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM H
MeTaInpeIMETHBIM Pe3yIbTaTaM OOYYCHHUS, & TAKKE YIUTHIBAET HEOOXOUMOCTh
peanm3anuu  MEXMPEIMETHBIX CBs3ell (PU3MKM C E€CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TIpeAMeTaMH. B Hel OmpenemnstoTcss OCHOBHBIE IENH H3YYCHHS
¢u3MKU Ha YpOBHE CpPEeIHETo 001ero o0pa3oBaHus, TUIAHUPYEMBIC PE3YIIHTATHI



OCBOEHHS Kypca (PU3MKH: JIMYHOCTHBIE, METalpelIMETHbIE, MpPEAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (¢GuU3MKM Ha 0a30BOM

YpOBHE, B TOM YHUCJI€ NPEIMETHbIE pe3yJIbTaThl 110 ToJaM 00y4eHuUs;

e cozepxaHue yuyeOHoro npeamera «dusuka» mo rogam oOydeHHUs.

®du3rka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJIe, BHOCHT CYILIECTBEHHBIH BKJIaa B
cucteMy 3HaHUM 00 okpyxkatomeM wupe. IlkonbHbIE Kypc (u3uku —
CUCTEMOOOPA3YIOMIMI  JJIsI  €CTECTBEHHO-HAyYHbIX Y4YEOHBIX MPEAMETOB,
NOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB M SIBICHMMH,
U3y4aeMbIX XUMHUEH, Ouosorueit, ¢usznueckoil reorpadueii U acTpOHOMUEH.
Hcnonb3oBanue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeelseT
XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTUW B cdepe HSHEPreTukH,
TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOJTYyYEHHs] HOBBIX MATEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMu u JApyrux. W3yuenue QU3MKM BHOCUT OCHOBHOW BKJAJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYyYHOW KapTHUHBI MHUpa O0Oydarouuxcs, B
dbopMupoBaHHME YMEHUW TPUMEHATh HAYYHBI METOJ TIO3HAHUS TpHU
BBIMIOJTHEHUU UMW YU4E€OHBIX UCCIIEOBAHMM.

B ocHOBy kypca ¢u3MKM s YPOBHSI CpeIHEro o0Iiero oOpa3oBaHUs
NOJIOKEH pAN HACH, KOTOpPbIE MOKHO pacCcMaTpuBaTh KaK IPUHIMUIBI €ro
OCTPOEHHSI.

Hoes yerocmunocmu. B COOTBETCTBHM ¢ HEW KypC SBISCTCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepual U3 BCEX Pa3AesioB (U3HKHU, BKIIOYAET
KaK BOIIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHOMN (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW maTepuan Kypca (U3HKU
0o0beIMHEH BOKpPYr (u3nueckux Teopuil. Bemymum B Kypce sBisercs
dbopMupoBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSAX MaT€pPUH, BEUIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanuzanus npeanosiara€T HUCMOJIb30BaHUE
T'YMaHHUTApHOTO MOTEHITHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJOTMUYECKUMH MPOOJIEMaAMHU.

Hoesa npuxnaonoti Hanpasnennocmu. Kypc ¢usuku mnpenmonaraer
3HAKOMCTBO C IIMPOKMM KPYrOM TEXHUYECKHUX M  TEXHOJIOTHYECKUX
MPUJIOKEHU N N3YUYECHHBIX TEOPHUM U 3aKOHOB.



Hoes »osxonocuzayuu peanusyercs MNOCPEICTBOM BBEIEHUS 3JIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX DYKOJOTUYECKUM MpoOiaeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTHUEM TEXHUKHA M TEXHOJIOTHH, a TaKXKe 00CYXKICHHUS
npo0ieM  paUMoOHATIBHOIO  MPUPOJAONOJIB30BAHUS M HKOJIOTMYECKOU
0€301acHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (DM3UKU Ha YPOBHE CPEHEro 0OIIero
oOpa3oBaHus SBISIIOTCA PU3NYECKUEe TeOpUH ((POpMUpPOBAHUE MTPEACTABICHUM O
CTPYKTyp€ ToCTpoeHus pu3znueckoil Teopuu, posid GyHIaMEHTAIbHBIX 3aKOHOB
W TPUHIUIIOB B COBPEMCHHBIX IMPEACTABICHHUSAX O TMPUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, I OINHUCAHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHUCTEeMHO-/ICSITEILHOCTHBIN MOAX0 B Kypce (U3UKU peamusyercs
npekae BCero 3a CuéT OpraHu3alud JIKCIEPUMEHTAIBHON JesSTEIbHOCTH
oOyyaromuxcs. /s 6a3oBoro ypoBHsS Kypca (U3UKH — ATO HCIOJIb30BAHHE
CUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIECPHUMEHTOB M J1a0OpPaTOPHBIX
paboT, KOTOphle B Mmporpamme Mo (u3uke OOBEIWHEHBI B OOIIUN CIHCOK
YUYEHUYECKUX TMPAKTUYECKUX paboT. BrineneHue B yKa3aHHOM TepeyHe
71a60paTOPHBIX padOT, MPOBOJIUMBIX ISl KOHTPOJIS U OLIEHKH, OCYIIECTBISETCS
y4acTHUKaMu  00pa3oBaTENLHOrO IMpoIlecca MCXOAs M3  0COOEHHOCTEU
IUTAHUPOBAHUS W OCHalleHusi kabunera ¢usuku. [Ipu 3TOoM obecreunBaercs
OBJIaJIeHNE OOYyYaIOIIUMHCSI YMEHUSMHU TPOBOIAUTH KOCBEHHBIE H3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (DU3UYECKUX BEITUYMH M TIOCTAHOBKY OIBITOB IO
IPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHHE YAENSeTCS PEHICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a7]a4H C SIBHO
3alaHHON (U3HYECKOW MOJCNbI0, TO3BOJISIONMINE TPUMEHSATh W3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U WHTETpUpys
3HaHMSI W3 pas3HBIX pasfenoB. JIIs KadecTBEHHBIX 3a7a4 MPUOPUTETOM
SABIIAIOTCS 3a/JaHusi HA OOBICHEHWUE TMPOTEKaHWS (DUINYECKUX SBICHUU W
MIPOIICCCOB B OKPYXKAIOIICH XKU3HU, TpeOyronue BbiOopa GU3NIECKON MOJIeIn
JUTSL CUTYaIlu TIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepualibHO-
TEXHHYECKOMY oOecreueHnto y4eOHOro rmporecca 0a3oBBI ypOBEHb Kypca
¢u3nKM Ha YpOBHE CpemaHEro oOmero oO0pa3oBaHUS JIOJDKEH H3ydaThCs B
YCIIOBHSX MPEIMETHOTO KaOMHETa (PU3MKHU WU B YCIOBHUSIX WHTETPUPOBAHHOTO
KaOMHEeTa NPEeAMETOB €CTECTBEHHO-HAy4YHOro uukia. B kabunere ¢usuku



JIOJDKHO OBITh HE0OXoauMoe J1abopaTopHOE 00OpYIOBAHHUE JJisi BBITIOJTHEHUS
YKa3aHHBIX B TPOrpaMMe MO (PU3NKE YYCHHUECKHX MPAKTHYCCKUX padoT |
JEMOHCTpAIMOHHOE 000PYI0BAHUE.

JleMoHcTpalmoHHOe 000py/noBaHUE (QOPMUPYETCSI B COOTBETCTBUU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEeYMBAECT IOCTAHOBKY
MEPEUNCIICHHBIX B TIporpaMMe T0 (HU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
WCCJICIOBAHUS W3YYaeMbIX SBJICHMA W TMPOIECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHYECKUX MPUMCHCHHUH.

JlaGoparopHoe oOOpyIOBaHHE ISl YUYEHUUECKUX MPAKTUYECKUX PpaldoT
dbopmupyercst B BUAE TEMAaTUHYECKUX KOMIUIEKTOB U 00€CTICUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOOydJarmonmxcs. TemaTHdecKre KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHUS (PU3MKH B 00IIIeM 00pa30BaHUH SIBIISTFOTCS:

e (QopMHpOBaHHE HHTEpECAa U CTPEMJICHUS OOYUYAIONIUXCS K HAYYHOMY
U3YYEHHUIO TPUPOIbI, PA3BUTHE MX HMHTEJUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJe TO3HaHUS W
dbopMHUpOBaHUE UCCIIENOBATEIBLCKOIO OTHOIICHHUS K OKPY>KaIOIIUM
SBJICHUSM;

e (opmMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUSA KAaK pe3yJbTaTa H3YyUCHHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHue yMeHUN OOBICHATH SBICHUA C HCIOJIb30BAaHUEM
(bu3MUeCKUX 3HAHUN W HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O pONM PUBUKHU JJIS PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTr>KeHUE 3TUX Leed 00ecreuynBaeTCsl pEIIEHUEM CIIEIYIOIINX 3a1a4 B

mpoliecce U3ydeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHus:

e TMPUOOPETCHHUE  CHUCTEMBl  3HAaHMM 00  O0mHMX  (PU3HUIECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHSAX, BKIIOYAasd  MEXaHHUKY,
MOJICKYJSIDHYIO (PU3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHHe yMEHWI TNPUMEHATH TEOPETHUUYECKUE 3HAHMS IS
oOBsICHEHHUST (PU3NYECKUX SBICHUW B TPUPOAEC U I TPUHSITHS
MPAKTUYECKUX PEICHHUI B MOBCEHEBHOM KU3HU,



OCBOCHHUE CIIOCOOOB PEIICHUS Pa3IMUHBIX 3a/lad C SIBHO 3aJlaHHOM
dbu3nYecKo MoJzeNblo, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIBLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a1a4H;
NOHUMaHUE (PU3NYECKUX OCHOB M MPUHIIMIIOB JIEUCTBUSA TEXHUYECKHUX
YCTPOMCTB UM  TEXHOJOTHMYECKUX TMPOIECCOB, HUX BIUSHUS Ha
OKPYXAIOIIYIO CPENY;

OBJIQJICHHE METOJIAMHU CAMOCTOSITEJIBHOTO INIAHUPOBAHHUS U MPOBEACHUS
(bU3UYECKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTaluu nHGOpMaIuu,
OmnpeAesIeHUs] JOCTOBEPHOCTH MOJYYEHHOT O PE3yJIbTaTa;

CO3JIaHHuE YCIOBUU IS pa3BUTHS YMEHHI MPOEKTHO-
MCCIIEN0BATEIBCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro

oOpazoBanus oTBoauTca B 11 kiacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemsiii B mporpamMmme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX U

MPAKTUYICCKUX pa60T ABIACTCA PCKOMCHIAOBAHHBIM, YYHUTCIIb ACJIACT BBI60p

poBeACHUsT JIa0OPaTOPHBIX PabOT W OMBITOB C YYETOM HMHIAMBUAYATBHBIX

0COOEHHOCTEN 00yJaromuxcs.



COIEPKXAHUE OBYYEHUA

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTosiHHBIE MarHuThl. B3auMonencTBHE MOCTOSHHBIX MAarHUTOB.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMHU. [IpuHIMII Cynepro3uuuu
MAarHUTHBIX MoJjel. JIMHuM MarHuTHOW MHAYKUMU. KapTuHa TMHUM MarHUTHOW
WHJIYKIUH MOJI1 MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T1oJ€ MPOBOJHMKA C TOKOM. KapTWHa JIMHUM WHIYKIUU
MAarHMTHOTO MOJISI JJIMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJBLIEBOTO
NpOBOJAHMKA, KaTylmikd ¢ TokoM. OmnweiT Opcrena. BzaumopelictBue
MPOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalpaBJICHHUE.

Cuna JlopeHua, €€ MoOIynb W HampaBiieHue. JIBUXKEHHE 3apsiKEHHOMU
YaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mose. PaGota cubl JlopeHiia.

SlBneHne HNEKTPOMAarHUTHOM WHAYKUHMH. [IOTOK BekTOpa MArHUTHOM
UHIAYKUAHW. OJIEKTPOJABIKYIIAA CUJIa HHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOW
unaykuu dapanes.

BuxpeBoe siekTpuueckoe mosie. DIEeKTPOJBIXKYIIAs CHIAa UHAYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTE. fIBI€HME CAMOMHIAYKLUHMHU. OJIEKTPOABUKYINAS CuUila
CaMOMHIYKIIH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHUE: ITOCTOSHHbBIC
MArHuThl, JIEKTPOMATHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TOJISL.

B3aumopelictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicTBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.



SIBneHne 3NEKTPOMAarHUTHOM MHIYKIIVH.

ITpasuno Jlenua.

3aBUCHMOCTh ~ JJIEKTPOABIKYIIEH CWJIBI HWHAYKIUU OT CKOPOCTH
M3MEHEHHS] MArHUTHOTO MTOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnas cuctema. CBoOOAHBIE MEXaHUYECKHE KOjeOaHMS.
[Mapmonnyeckue konebanus. Ilepuon, yactora, aMrnTyaa U ¢asza KojaeOaHHil.
IIpyXuHHBIN MAasiTHUK. Marematnueckuii MAasITHUK. YpaBHeHue
rapMOHMYECKUX Kosebanui. IlpeBparieHne HSHEpruM TpPU TAPMOHUUYECKUX
KoJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE KOJIeOaHUS B
UJCaIbHOM KO0JIe0AaTEeIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWUYECKUMH U
ANEKTpOMarHuTHeIMU KosiebanusiMu. ®opmyna TomcoHa. 3akoH coxpaHeHUA
SHEPTUU B UJEATHHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o0  3aryxarommx  KoneOaHusX.  BbeIHYXIeHHBIC
MexXaHudeckne kojebaHusi. Pe3zonHanc. BbIHyXJI€HHBIE 3IIEKTPOMArHUTHbBIC
KosieOaHumsl.

Ilepemennsiii Tok. CHHYycOMJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUIUTYAHOE M JCHCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HaIPSKEHUS.

TpaunchopmaTtop. [Ipou3zBocTBO, nepegaya notpedieHue
ANEKTPUYECKOW DHEPruu. OKOJIOTUYECKHME PHUCKHM TIPU  IPOU3BOJICTBE
aneKkTposHeprun. KynbTypa HCHONB30BaHUs JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JTUHHUU JIEKTPOIIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoieOaTeNbHON CHCTEMBI (IPYKUHHBIM WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA W HAaNpPsDKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTyLIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JeKTpOonepeIadHn.

Yuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCMMOCTH MEPHOJA MalblX KOJeOaHHWM Ipy3a Ha HUTU
OT JUIMHBI HUTU ¥ MacChl rpy3a.

HccnenoBaHne MNEpeMEHHOTO TOKAa B LENM W3 MOCIEI0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

Mexanudeckue BOJIHBI, YciaoBHUs pacrnpoctpanenus. Ilepuoa. CkopocTb
pacrpocTpaHeHusi M JJuHA BOJIHBL. IlomepedHble W MPOAOJIBHBIE BOJHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUS H3IYyYEHHS] SIEKTPOMArHUTHBIX
BOJIH. B3anmuasi opueHranus BektopoB E, B, V B ajekTpoMarHuTHOM BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHUE, MOJISIpU3aLIUs,
mudpakuus, uarepdpepeniusa. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMAarHUTHBIX BOJH. [IpuMeHEeHNE 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE H OBITY.

[IpuHUMIIBI pagUOCBA3U U TeIEBUICHU. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckre yCTpOHCTBAa M NPAKTHYECKOE MPUMEHEHUE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue untepdepeHunn u 1uppakiini MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.



HaGnronenne cBs3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOU KoJIeOaHUI.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE,
npesioMJIeHUe, Noaspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonMHENHOE pacpOCTpPaHEHUE CBETA B
ogHOpoaHOuU cpexne. Jlyu ceera. TouedHbI HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHUsi cBeTa. [locTpoeHne n3o0pakeHuit
B IJIOCKOM 3€pKaje.

[Ipenomiienne cBeta. 3akoHBI TPEJIOMIJICHUST CBeTa. AOCOIIOTHBIN
nokazatenb npeaomsieHus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbiit yroiu
MOJIHOTO BHYTPEHHETO OTPaKEHUSI.

JHucniepcus cBeta. ClioxHBIN cocTaB Oemnoro cBera. L[BeT.

ColOuparomue W paccewBaroIre JUH3bI. ToHKas auH3a. DOKycHOE
paccTosiHUE W ONTHYECKas Cujia TOHKOW JuH3BL [locTpoeHne n3o0pakeHuil B
cOOMparOIIMX W pacCeuBalOIIMX JuH3aX. DopMmyna TOHKOW  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHHMMYMOB B HHTep(EepeHIIMOHHOI
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. dudpaknuonHas pemérka. YcloBHe HaOIIOICHHUS
[JIABHBIX MAaKCMMYMOB I@pU TAJE€HUU MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TU(PaKITMOHHYIO PEIIETKY.

[Monmsapuzanus ceera.

TexHuueckne ycTpoWCTBa M NPAKTHUUYECKOE IMPUMEHEHHE: OYKH, JyIa,
doToanmapar, TPOSKIIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKAa, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U TMPETOMIIEHUE CBETA.
OnTtuueckue npudopsI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Mozenb CBeToBOA.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Habnronenue natepdepeHiium ceeTa.

HaGmonenue nudpakunu ceera.



HaGmronenue nucnepcuu ceera.

[lonyuyeHune cnekTpa ¢ MOMOLIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ HOMOUIbIO0 AUPPAKLHUOHHON PEHIETKH.
Habmronenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi
N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Paznen 6. OCHOBBI ClIENMAJIBHON TEOPHH OTHOCUTEJIBLHOCTH

['panuiel  OpuUMEHMMOCTH — KJacCUuyeckoW  mexaHuku. [locTynatsl
CIIEUAJIBHOW TEOPUU OTHOCHUTEIHHOCTH: WHBAPUAHTHOCTH MOMAYJS CKOPOCTHU
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHEe  BpPEMEHU U
COKpAIllEeHHE JUTUHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs3pb Macchl C JHEpruedl M MMIYJIbCOM PEISITUBUCTCKON YaCTHIIBI.
DHEpPrus MoKosl.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmot K6aHMOBOI ONMUKU

®otonbl. Popmyna [lmanka cBs3u dHepruu (HOTOHA C €ro YacTOTOM.
DHeprust 1 UMIyJIbC GOTOHA.

OtkpeiTie U uccienoBanue Goroddpdexra. Ombitel A. I'. Cronerosa.
3akonbl Gotorddexra. YpaBHenue DviHmTerHa ais dportorddexra. «KpacHas
rpa"una» ¢porodddexra.

JlaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpONCTBA M MPAKTHUUECKOE MPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas O6aTrapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Csetonuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnbiTel Pe3epdopaa mo paccesHuio o -4acTHil.
[Imanerapnas moxens aroma. I[loctynmatel bopa. M3mydenue u moriyomieHue
(OTOHOB TpH MEPEeXo/ie aroMa C OJHOIO YPOBHSI PHEPruM Ha Apyroi. Buubl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonnoBeie cBoiictBa wactull. Bomnel ne bpoitng. KopnyckymnsipHo-
BOJIHOBOU TyaJIu3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

OrnpeneneHue IJIMHBI BOJIHBI Jla3epa.

HaGmonenne nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HaGmonenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOAKHOCTh CTpoeHus sifpa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pe3epdopna mo  ompeseneHuio  cocTaBa
paanoakTuBHOrO wu3nydeHusi. CBoiicTBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. HykionHnas moxens siipa I'eiizenbepra—
NBanenko. 3apsa aapa. MaccoBoe uuciio sapa. M3oromnsl.

Anbda-pacman. DNIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. ['amma-
u3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBSI3M HYKIIOHOB B siipe. Slnepubie cuibl. JedexT maccsl sapa.

SnepHble peakuunu. Jlenenue u cuHTE3 A€P.

Anepnsiii peakrop. TepmosiaepHsii cunTe3. [IpobieMbl ¥ TepCHIEKTUBEI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaIbHBIE B3aUMOJICHCTBUSA. EIWHCTBO (DM3WYSCKOW KapTHHBI
MHpA.

TexHnuecknue yCTPOMCTBA W MPAKTUYECKOE MPHUMEHEHHUE: JO3UMETD,
kamepa BunbcoHa, siiepHblil peakTop, aToMHas Oomo0a.

Jlemoncmpayuu



Cu€TuMK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszzgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BuUTUS acTpoHOMuM. [IpuknagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KEHUE.

CosiHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. VcTouHuK sHeprun CoyHIA U 3BE3N.
3BE3bI, MX OCHOBHBIE XAPAKTEPUCTUKHU. JlnmarpamMma «CHEKTpaJIbHBIN KJIacC —
CBETUMOCTB». 3BE3/IbI IJIABHOM MOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJISl 3BE3]] TJIABHOW MOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKACHUU U 3BoJtonnu CosHIa
U 3BE3J. DTallbl )KU3HU 3BE3]I.

Mueunsiii [1yTe — Hama INanaktuka. [Tomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tunel ramaktuk. PagmoranakTuku u KBa3apbl. UEpHBIE IbIPHI B
AIpax rajlakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O06ma. PasGeranue
ranaktuk. Teopus bonbiioro B3peiBa. PenkToBOE M3IIyYEHUE.

Macmra0Has cTpykrypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c UCITOJIb30BAHUEM
KOMIIBIOTEPHBIX  MPUJIOKEHUW JUIsl  OMpEACNICHUsS TOJOKEHUS HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/1usi CeBepHOT0 MOyIIapus U
SIPKUE 3BE3/BL.

Hab6monenus B Teneckon Jlynsl, mianet, Mueunoro [TyTu.

O6o0maromiee NOBTOPEeHNE

Pons ¢u3mkum W acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECCKOM,
COIMAJILHON M OJTUYECKON cdepax ACATEIBbHOCTH YeJIOBEKa, POJIb U MECTO
¢u3MKM W acTpOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPA, pOJIb
¢dusnueckoit Teopun B GOPMHUPOBAHUU TPECTABICHUN O (GU3HUECKONW KapTHUHE
MHpa, MeCTO (U3MUECKOW KApTUHBI MHUpa B OOIIEM pPSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOLE.



MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMOJ0TuHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUSA: SIBJIEHUE, HaYYHbIA (aKT, TUIOTe3a, pu3nUecKas BeJIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJEIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peUIEeHUE CUCTEMbl YPABHEHHUM, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJMHAT,
CIIOKEHUE BEKTOPOB, NPOU3BOJIHBIE JJIEMEHTAPHBIX (DYHKIUH, NpHU3HAKU
noJI00usl TPEYroJbHUKOB, OMpEeNeieHUe IJIOMAaN IIOCKUX (uryp u oObéMa
TEN.

buonocus: snexrpuyeckue SBJICHUS B JKMBOW MPHUPOAE, KoJeOaTelbHbIC
JIBUKEHUS B JKUBOM TPHUPOJAE, ONTUYECKHE SIBICHUS B KUBOU MPHUPOJE,
NEUCTBHE PaIUALIMKU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIMYECKas CTPYKTypa
TBEPIBIX TEJN, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMUECKON  peleTKH,
CHEKTPAJIbHBIN aHAJIN3.

l'eoepagus; MarHUTHbIE TOJIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX PYA,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSCEHUI.

Texnonoeua: IJWHAMA DIEKTPONEpENad, TI'EHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS II€Yb, pajap, PaIHONPUEMHUK, TEIEBU30D,
anTeHnHa, TenedoH, CBU-neub, mMpoeKIMOHHBIN anmapaT, BOJOKOHHAsS ONTHKA,
COJIHEUHAS Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «Dusmka» Ha ypoBHE CpeIHETro OOIIero
oOpazoBanus (0a30BbIi  ypOBEHb) [JOHKHO OOECHEUYUTh  JOCTHUKEHUE
CIIETYIONINX JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIIHbHBIX
pe3yabTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS Yy4eOHOTro mpenmeTra «Dusznka
JOJDKHBI ~ OTpa)aTh  TOTOBHOCTb W CIOCOOHOCTh  OOYYaroImMXCs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEeCTBa,
pacliMpeHue >KU3HEHHOrO OIbITa W ONbITa JEITEIBHOCTH B IMpOIlEcce
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHOM JEATEIBHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3UIMU  OOydYaromierocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE TPAIULIMOHHBIX OOINEYETIOBEUYECKUX TYMAaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbBHOCTh B HHTEPECAX TPaKIaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YyMEHUE  B3aUMOJEHCTBOBaTH C  COIMAJIBHBIMU  HMHCTUTyTaMu B
COOTBETCTBHH € UX (YHKIUSIMH ¥ HA3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAaHHOCTH POCCUHCKOU rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHMBOJIAM, JOCTHXEHHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMMOBEICHNUS;



CIIOCOOHOCTh OICHMBATH CUTYAI[MI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B
NESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IIOCTPOECHHE YCTONYHUBOTO OyIyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHpPY, BKIOYas OCTETHKY HAyIHOTO
TBOPYECTBA, MIPUCYIIETO PU3HUECKOM HAYKE;

5) TPy/10BOro BOCIIUTAHMS:

HHTEPEC K Pa3IuYHbIM chepaM mpodeCCHOHATBHON JAEITENbHOCTH, B TOM
YKCIIe CBS3aHHBIM C (DU3UKOM M TEXHHKOH, YyMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oynaymiei mpodeccMr W pealn30BbIBATH COOCTBEHHBIE JKH3HEHHBIE
IUIaHEI;

TOTOBHOCTH M CIIOCOOHOCTH K OOpa3’OBaHHIO M CamMOOOpa30BaHHUIO B
o6acTi (PM3MKH Ha IPOTSHKCHUH BCEH JKU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH DKOJOTHYECKON KYJIbTYPHI, OCO3HAHUE TI00aILHOTO
XapakTepa SKOJIOIHYECKHX po0JIeMm;

IUTAHHPOBAaHWE W OCYIIECTBICHUE ACHCTBHI B OKpY)KaloIled cpeae Ha
OCHOBE 3HAHUS IIeJICH YCTOMYNBOTO Pa3BUTHUS YEJI0OBEUCCTBRA,;

pacIIipeHre OIbITa JAEATCIBHOCTH JKOJIOTHYECKON HAIlpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUH 110 (U3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS (PU3NUCCKON HAYKHU;

OCO3HAHUE IICHHOCTH HAyYHOM eATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHnss (HU3MKH  OCYIIECTBISATh IPOCKTHYI0 M  HMCCICIOBATEIBCKYIO
JCSATEILHOCTD HHANBUIYAIBHO M B TPYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckue a1eiCcTBUA:
CaMOCTOSITEILHO  (OPMYJIHUPOBATh W aKTyallM3UpOBaTh  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI NEATCILHOCTH, 3aJaBaTh IApPAMETPbl U KPUTECPUU HX
JIOCTHKCHMS



BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PacCMaTPHUBACMBIX
(U3HUECKUX SIBICHUSX;

pa3palaTbiBaTh IJIAH PEIICHUS MPOOIEMBbI ¢ YUETOM aHAIU3a UMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATCIIBHOCTh, OIICHUBATh COOTBETCTBHUE
PE3YJIBTATOB IEJISIM, OIICHUBATh PUCKH TIOCJICICTBUN JEATEIHPHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B YCIOBHSIX PEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH KU3HCHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTe/IbcKHe TeHCTBHSA

BJIQJICTh HAYYHOH TEPMHHOJIOTUEH, KITFOYCBBIMH MOHATUSIMU M METOJaMHU
(bu3HUeCKON HAYKH;

BJQJICTh  HABBIKAMH  y4eOHO-WCCIICIOBATEILCKOH M TPOCKTHOU
NCATENBPHOCTH B 00JacTH  (PU3HMKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY ~ TOMCKY  METOJIOB  pCIICHUs 3ajJad  (PU3HYECKOIO
coJiep KaHus, IPUMECHCHHIO Pa3JIMUYHBIX METOOB ITO3HAHUS;

BJIAQJ€Th BHUJIAMU JESATEIBHOCTA MO TMOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpETAlluK, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3JIUYHBIX yUeOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3WM M aKTyaIU3UpPOBATH 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHhl I J0Ka3aTellbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATHh TOJYYECHHbIE B XOJ€ pEIICHHs 3aJaddl pe3yibTaThl,
KPUTHUYECKH OIICHUBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (PopMynmHpOBaTH COOCTBEHHBIE 3aJadyll B 00pa30BaTEIBHOU
JESITETbHOCTH, B TOM YHUCJIE MPU U3YYEHUU (DUBUKY;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HAHWUSA 10 (HU3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEEATEITHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOIXOIBI M PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, OMYCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMU TONY4YeHUS WHPOpMAUu (PU3NIECKOTO COACpKaAHUS

13 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIISThH IMOUCK, aHAIIH3,



CUCTEMATH3aLMI0 U UHTEPIpETaui0 MH(OPMAIMU Pa3IuYHbIX BUIOB U (opM
MIPEICTaBIICHUS;

OLICHMBATh JI0CTOBEPHOCTh UH(OPMALIUU;

UCIIOJIb30BaTh CpeAcTBa HMH(MOPMAIMOHHBIX U KOMMYHHKAIlMOHHBIX
TEXHOJOTMA B PEHIEHUH  KOTHUTHUBHBIX, = KOMMYHHMKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Ja4 ¢ COOJOJeHUEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKU
0€30MacHOCTH, TUTHUEHBI, PECYpCOCOEpEKEHNUs, MPABOBBIX U 3TUUYECKUX HOPM,
HOpPM MH(OPMAITMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTrO COAEpP>KaHUS B pa3IMyHBIX (opmaTax C
yu4€TOM Ha3HayeHUs MHPOpMALMM U LEJIeBOM ayAUTOpUHU, BbIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIE eiiCTBHS:

OCYIIECTBJIAThL OOIIEHWE Ha ypokax (U3MKM U BO BHEYPOYHOM
JIEATSIIHHOCTH;

pacrio3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd M CMSAr4aTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

ITIOHUMATh 5 HCITOJIB30BaTh MPEUMYIIECTBA KOMaH/THOM 5
WHIUBUTYaIbHON PabOTHI;

BBIOMPATh TEMAaTUKY M METOJBl COBMECTHBIX JIEUCTBUU C Yy4ETOM OOIIHUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJ0r0 Yi€Ha KOJUICKTUBA;

NPUHUMATh 1€ COBMECTHOM JIESTEIbHOCTH, OPraHW30BbIBaTH W
KOOPJIMHUPOBAaTh JCUCTBUS IO €€ JTOCTHUKCHHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacrpenensaTh pojau ¢ y4éTOM MHEHHH YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM padoTHhI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAKAOTO y4aCTHMKA KOMAaH]bl B
OOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBBIE TPOCKTHI, OLICHWBATH HJIEM C IO3WIHUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B Pa3JIMUYHBIX
CUTYAIUAX, IPOSIBISATH TBOPUYSCTBO U BOOOPAKECHHUE, OBITH HHUITUATHBHBIM.

PeryjJsiTUBHbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:



CaMOCTOSITEJIbHO ~ OCYLIECTBIIATh  IO3HABATENBHYK)  JEATEIBHOCTh B
obmactu (U3MKM U ACTPOHOMHUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopMynUpoBaTH COOCTBEHHBIC 3a]aUH;

CaMOCTOSITEILHO COCTABJISATH IJIAH PEIICHUS PACYETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIAaH BBITIOJIHEHUS TNPAKTUYECKOW paboThl C Y4E€TOM HMEIOIIHUXCS
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuiupsiTb  paMKd  y4eOHOTO TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHN I,

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpoBaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAMIMH B 00JaCTU
(GU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTECNBHBIM M  KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTh KOPPEKTUBBI B JI€SITEIHHOCTD,
OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/JIe€Th HABBIKAMHM IIO3HABATEJIbHOW pedJeKCHH KaKk OCO3HAHUs
COBEpPIIAEMBIX JCHCTBUA M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMU;

UCIIONIb30BaTh NpUEMBI pedJIeKCUU ISl OLIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO IMPUHUMATh PELICHUS MO HX
CHUKEHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JPYTrUX IpPU aHAJIU3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTHX HA OLIUOKH.

B npouecce noctukeHus TMYHOCTHBIX PE3YJITATOB OCBOEHUS MPOTrPaMMBbl
no (u3MKe s YpOBHSA CpPEIHEro oO0mero ooOpa3oBaHus y OOyYaromImXcs
COBEPILICHCTBYETCS AMOIMOHATBHBIN WHTEJUIEKT, MpEeANOJIaranii
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHMs,  BKJIOYAIOIIET0  CIOCOOHOCTb  MOHHUMATh  CBOE
AMOIIMOHAJILHOE COCTOSIHME, BUJETh HANPABICHUA pPAa3BUTHUA COOCTBEHHOU
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IMOBEJEHHUE, CIOCOOHOCTh aJanTUPOBATHCI K
SMOIIMOHAJIBHBIM HW3MEHEHUSIM U MPOSBIATH THOKOCTh, OBITb OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOLIEH CTPEMJICHUE K JTOCTHIKEHUIO LIETTU
U ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXO/S U3 CBOMX
BO3MOXKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTHX, YUUTHIBaTh €ro TMpH OCYIIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTh  BBICTPaMBaTh
OTHONICHUS C APYTUMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U Pa3peliaTh
KOH(IUKTBHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 11 kJjiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3HUKU B (POPMHUPOBAHUHI
COBPEMEHHOM HAyYHOW KapTUHBI MHpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU W
TE€XHOJIOTUH, B MPAKTHYECKON JIEATEIBbHOCTH JIIOAECH, EIOCTHOCTh U €IUHCTBO
br3uIeCKoi KapTHHBI MUPA;

YYHUTHIBAaTh TPAHMIBI TPUMCHCHHUS H3YYCHHBIX (U3HUYCCKUX MOJICICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsll, JIyd CBETa, TOYCYHbIA HCTOYHHK CBETAa,
sSA€pHAas MOJENb aToMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa NpU PEIICHUU
bu3HIeCKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKHE SBICHHUS (MPOIECCh) W OOBICHATH MX Ha
OCHOBE 3aKOHOB JJICKTPOJWHAMHKH M KBAaHTOBOW (U3HMKH: DJISKTpHUCCKAs
MPOBOJAUMOCTB, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JICMCTBUS TOKA,
B3aUMOJICICTBME€  MAarHUTOB, JJICKTPOMAarHuTHas  WHIAYKUOUS, JEUCTBHE
MarHuTHOTO TOJII Ha TMPOBOAHUK C TOKOM W JABHXKYIIMWUCSA 3apsij,
3JIEKTPOMArHUTHBIC KOJICOAHUSI M BOJHBI, MPSAMOJMHEHHOE PaCIPOCTPAHEHUE
CBETa, OTPa)KCHHE, MpeoMiIeHre, nHTeppepeHiius, Tudpakiys U Mo pu3aius



CBeTa, nucnepcus ceta, hotodnekTpuueckuit 3pdext (hotoaddext), cBeToBOE
JaBJI€HUE, BO3HUKHOBEHUE JIMHEWYaTOro CHEKTpa aromMa BOJOpPOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OMUCHIBATh M3YyUYECHHBIC CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHUE, MATHUTHBIC,
ONTUYECKUE,  DIEKTPUUYECKYI0  MPOBOJMMOCTh  PA3IMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCMOIB3Ysd (PU3MUYECKHE BEIIMYUHBI:
ANEKTPUUECKUM 3apsi], cujla TOKA, JIEKTPUUECKOE HANPSKEHUE, IIEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMANOB, 3JIEKTPOJBIDKYIIAas Ccuia, padora
TOKa, WHAYKIUS MAarHUTHOTO Tois, cwia Awmrmepa, cwia Jlopenia,
WHJYKTUBHOCTh KATYIIIKH, JHEPrUsl SJEKTPUUECKOTO M MArHUTHOTO TMOJICH,
NEPHUOJ] U YacTOTa KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsi U Cujia TOKa B
mpollecCe TapMOHUYECKUX  DJEKTPOMAarHUTHBIX  KojeOaHui, (OKyCHOE
pPacCTOSIHUE W ONTUYECKasl CUJia JIMH3bI, TIPU ONMKUCAHUU MPABUIBHO TPAKTOBATH
(U3UYECKUI CMBICIT HMCIOJIb3YEMbIX BEIUYWH, WX OOO3HAYCHUS W CIIUHMIIBI,
yKa3piBaTh (OPMYJIbI, CBS3BIBAIONINE JaHHYI (PU3UYECKYIO BEIUUYHUHY C
JIPYTHMH BEITMYMHAMH,

OMKCHIBATh W3YYEHHBbIC KBAHTOBBIC SBJICHUS W MPOIECCHI, HCIOIb3YA
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPTUs M UMITYJIbC (DOTOHA, MEPHOJ Mojypacnaza, dHEprus
CBS3M aTOMHBIX sIIep, NMPH OINMCAHWU MPaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCIIONB3YEMbIX BEIWYMH, UX OOO3HAUEHUS M €IUHMIIbI, YKa3bIBaTh
dbopMyInbl, CBS3BIBAIOIINE JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTUMU
BEJIMYUHAMH, BBIYUCISTH 3HAUCHUE (PU3UMUECKON BETUYNHBI

aHANMM3UPOBAaTh  (U3UYECKUE TMPOIECChl M  SBICHHUA, HCHOIb3Ys
¢u3znueckre 3aKOHbI U MPUHIUIBL: 3aK0OH OMa, 3aKOHBI MMOCIEI0BATEIBHOTO U
MapajuieIbHOr0 COEIUHEHUS MPOBOJHHUKOB, 3akoH Jlxoymns—JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKIMHK, 3aKOH NPSIMOJMHEHHOTO pacnpoCTpaHEHUs
CBETA, 3aKOHbl OTPAXXEHMsSI CBETA, 3aKOHbI MPEJIIOMJICHUS CBETa, YPaBHEHUE
OuHmTeitHa 1 hoToddeKTa, 3aKOH COXpaHESHUS YHEPTHH, 3aKOH COXPAHCHUS
HMMITYJIbCA, 3aKOH COXPAHEHHMs 3JIEKTPUUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccOBOT'0 4HCIa, NOCTYyIaThl bopa, 3aK0oH paguoakTUBHOTO pacmajia, Mpyu 3TOM
pa3nu4aTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOEe
BBIpaKEHUE U YCIOBUS (IPaHUIIbI, 0071aCTH) TPUMEHUMOCTH;

OTpEeNeNsITh HANpaBJICHUE BEKTOpPA HWHAYKIIMA MAarHATHOTO  TIOJIA
MPOBOJHUKA C TOKOM, CHJIBI AMIepa 1 Cuiibl JIopeHna;



CTPOUTh W ONMHUCHIBATh M300paKEHHUE, CO3/1aBaCMOEC TIJIOCKHUM 3EPKaJIOM,
TOHKOM JINH30U;

BBITIOJHATh JKCTIICPUMEHTHI IO HWCCIICIOBAHHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH: MPH ATOM
dbopmynupoBath mpobiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEJIOKEHHOTO O0OpYIOBaHHS, MPOBOIUTH OMBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPEHUS (DU3NYCCKUX BEITMYHH,
OpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 HW3MEPEHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (DH3UYCCKUX BEIWYMH C HCIIOJIH30BAaHUEM
NPSIMBIX W3MEPEHMIA: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3yJIbTAThl TIOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEJIUYUH B BHJIC TAOJIHIl U
rpaduKoB, JeIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICI0BAHHUS;

coOr01aTh TIpaBMIIa 0E30MIaCHOTO Tpy/a MPH MPOBEIACHUH HCCICI0BAHUN
B paMKaX y4eOHOTr0 SKCIIEpUMEHTa, YYCOHO-HCCIIEA0BATEIbCKON U MPOCKTHOMN
NESTENBbHOCTH  C  HCIOJIB30BAHUEM  H3MEPUTEIBHBIX  YCTPOMCTB U
71a00paTopHOTO 000PYIOBAHUS;

pemiath pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONBb3Ys (PU3WYECKHUE 3aKOHBI M TMPUHIMUIIBI, HA OCHOBE aHajin3a yCIIOBUS
3a/layd BBHIOMPATh (PU3UYECKYIO0 MOJEIb, BBIACIATh (DU3UYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOAUMBIEC ISl €€ PEIICHUs, TPOBOIUTH PACUETHl M OIEHUBATH
PEANBbHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYNHBI;

pemarhb KaueCTBEHHbIE 3a/lavyu: BBICTPANBAThH JIOTUYECKU
HEMIPOTUBOPEUUBYIO IETIOYKY PACCYXKACHUIN C OMOPON HAa M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCTIONIb30BaTh ~ NPHU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nHOOPMAITMOHHBIE ~ TEXHOJOTWWM  JJIsi  TIOWCKAa, CTPYKTYpUPOBAHUS,
WHTEPNpPETallid W  TPEICTaBleHUs y4eOHONW ©  Hay4YHO-TIOMYJISPHOMN
uHopMaIK, TOJYYCHHOW €3  Pa3UYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHATM3UPOBATH MOTYyYaEMYI0 HH(DOPMAITHIO;

OOBSCHATh TPHUHIMIIBI JCUCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB, pas3nuyaTh YCJIOBHS WX 0O€30IacHOTO  HWCIIOJIB30BAaHUS B
MMOBCEIHEBHOM KHU3HU;



NPUBOAUTH TMPUMEPHI BKIAJa POCCUUCKHX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBICHEHUE MPOIIECCOB OKPYKAIOIIETO MUpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

HCTIOJIH30BaTh TEOPETUUYECKHIE 3HAHUS N0 (PU3HUKE B TTOBCETHEBHOM KU3HU
st obecrieueHuss 0O€30MACHOCTM MpU  OOpallleHHud ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, ISl COXPAHEHHUS 370POBbS U COOTIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHUS B OKpYXKaloUIel cpele;

paboTaTh B TPYINIE C BBIIOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYIIBL, PAMOHAIBHO pacHpelesaTh OOS3aHHOCTH WU
IUIAHUPOBATh  JEATEIIBHOCTh B  HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJAJ KaXJAOTO0 W3 YYaCTHMKOB TpPYIIBI B  pPEIICHHUE
paccMaTpuBaeMoit pPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

Ne

HaumeHoBaHue pa3ie/ioB U TeM

KoaunyecTBo yacoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (PPOBbHIE)

n/m | mporpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paznean 1. QJIEKTPO/IMHAMUKA
M .
1.1 ArHHTHOE ToJle 11 1 3 https://m.edso0.ru/Z2Q390NG8
BHCKTPOMaFHI/ITHaSI I/IHJIyKHI/ISI
Hroro no pazneny 11
Paznen 2. KOJIEFAHUSA U BOJIHBI
M
2.1 exatmHeckie 9 0 1 https://m.eds00.ru/3STLNQKPG6
ANIEKTPOMArHUTHBIC KOJICOaHMS
M
2.2 exatiHecikie 5 1 0 https://m.edso0.ru/WQT6385V1
ANIEKTPOMArHUTHBIC BOJTHBI
2.3 Ornruka 10 0 3 https://m.edsoo.ru/TUPOIURXM
Htoro 1o paszeny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

OCHOBBI cIEMAIBHOW TEOpUU

3.1 4 1 0 https://m.edsoo.ru/AOUCOVDK2
OTHOCHTEIILHOCTH
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOM OIITUKH 6 0 0 https://m.edsoo.ru/SWO0VAWQRS



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS

4.2

Crpoenue aToMa

https://m.edsoo.ru/HSBEAOOEA

4.3

ATOMHOE SApO

https://m.edso00.ru/97MC9DZXQ

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1

DneMeHTbl aCTPOHOMUU U
acTpo(U3UKHI

7

https://m.edso0.ru/3EOD6KXI9

Hroro no pazneny

Paszpen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O06o06aroree TOBTOPSHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
Ne KoanuecTBo 4acon
DJIeKTPOHHbIE
Mara uudposbie
n | Tema ypoka KonTpoJbHbIE IIpakTH4eckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
[TocTostHHBIE MAarHUTHI U UX
B3auMoOJaelicTBHE. MarHuTHOE II0JIE. https://m.edsoo.ru/4DM
1 . 1 0 0
BekTtop MarHUTHON MHIYKIWH. 0YIJNG
JIvHUM MarHUTHOW WHIYKIHH
MarsuTHO€ noJIe IPOBOIHUKA C
TokoM. OnbIT Dpcrena. https://m.edsoo.ru/1L5C
2 . 1 0 0
B3anmMoelicTBre MpOBOTHUKOB C T47FEX
TOKOM
3 JlabopaTtopHas pabota «3ydenue 1 0 1 https://m.edsoo.ru/HGH
MAarHUTHOTO MOJS KaTYIIKU C TOKOM) XLNLRZ
JlelicTBME€ MarHMTHOTO MOJIsI HA
MPOBOJHUK ¢ TOKOM. Cuina Ammepa.
4 JlaGopaTopHas pabota 1 0 1 https://m.edsoo.ru/UVH
«HccnenoBanue nencTBUS DISEX4
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»
5 JlericTBEe MarHUTHOTO MOJIS Ha 1 0 0 https://m.edsoo.ru/7AB
JBIDKYIIYIOCS 3apsSKEHHYIO YaCTHILY. ZQGQCY



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/7ABZQGQC9

Cuna Jlopenra. PaboTa cuisl
Jlopenua

DNeKTpOMarHUTHAsE HHIYKIIHS.
IToTox BEKTOpa MarHUTHOMN

https://m.edsoo.ru/\VA26

6 uaaykiuu. DJ1C uHAyKIun. 3aKoH C9C3]
ANIEKTPOMArHUTHON UHIYKITUU
®dapanes
JlabopaTtopHnast pabota
7 B (O — https://m.edso0.ru/XZS5
8 . MQCBU
AIIEKTPOMArHUTHON WHITYKITHY
NHayKTUBHOCTH. SIBIEHUE
camouaayknuu. DJ1C
8 CAMOML ‘- - Bfe s https://m.edso0.ru/EOQTO0
JLYKIUIH. JHEp NSAEA
MAarHUTHOTO MOJISl KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE MOJIe
TexHuueckue yCcTpoicTBa U ux
MPUMEHEHHE: TTOCTOSIHHBIE MArHUTBHI,
9 DJIEKTPOMATrHUTHI, 3JIEKTPOIBUTaTEb https:/m.edsoo.ru/UWN
p : pos : LFAILG
YCKOPUTEJIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS MeYb
10 O6o06maromuii ypok «Maruutnoe https://m.edsoo.ru/COB0
noJje. DNeKTPOMArHUTHAsA MHIYKLIUS» 5BGMC
KonTtponbHas paboTa o teme
11 «MarHITHO® Hosle https://m.edso0.ru/8X63
) 7TELEU
DneKTpOMarHuTHask UHIYKIIHS)
12 CB00OOIHBIE MEXAHUUECKIE https://m.edso0.ru/9Y6G



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

Kosebanus. 'apMoHHUecKue
KosiebaHus1. YpaBHEHUE
rapMOHHYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

YWEVP

13

JIaboparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH
Mepuoa MaJibIX KoJieOaHui rpy3a Ha
HUTHU OT IJIMHBI HUTHU U MACChI I'py3a»

https://m.edsoo.ru/DPZ8
KR61C

14

Konebarenbubid koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJeOaHus B
U7ealbHOM KOJeOaTeIbHOM KOHTYpE.
AHaIOrUs MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIeOaHUAMHU

https://m.edsoo.ru/H6JC
O5BAD

15

®opmyna TomcoHa. 3aKoH
COXPaHEHUS SHEPTUU B UJICATBHOM
KOJIeOaTeIbHOM KOHTYPE

https://m.edsoo.ru/MHN
WD2LHU

16

[IpencraBieHre 0 3aTyXarOIIMX
KoJicOaHusx. BeIHYKICHHBIC
MeXaHHYeCKHe Koedanus. Pe3onanc.
BBIHY)KICHHBIE 3JIEKTPOMArHUTHBIC
KoeOaHus

https://m.edsoo.ru/FMB
DWPPG4

17

[lepemennbId TOK. CHHYCOMAANBHBIA
MEPEMEHHBIA TOK. MOIIIHOCTh
MIEPEMEHHOTO TOKA. AMIITUTYTHOE U
JICMCTBYIOLIEE 3HAYEHNUE CUIIBI TOKA U
HANPSHKEHUS

https://m.edsoo.ru/VDE
YXRVUI



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/VDEYXRVUI

Tpancdopmarop. [IpousBoactso,

https://m.edsoo.ru/1ZW

18 | mnepemava u HO}“p€6JIeHI/Ie ZULSOK
AIEKTPUICCKOM SHEPTUU
YCTpOUCTBO U MPAKTHUECKOE
MIPUMEHEHHE JIEKTPHUUYECKOTO https://m.edso0.ru/93Z12
19
3BOHKA, F€HEpaTOpa IEPEMEHHOI'O W4QQ
TOKa, JIMHUM 3JIEKTporepeaad
DKOJIOTHYECKHUE PUCKU TTPU
MTPOU3BOJICTBE AIIEKTPOIHEPTHH.
P T — https://m.edsoo.ru/3DU
YIBTYP . NYKWNO
AJIEKTPOIHEPTHH B TTIOBCETHEBHON
KU3HH
MexaHn4yecKkue BOJIHBI, YCIOBUS
acnpoctpanenus. [lepuon.
21 IéKo pOCTLp acrpocT aierm U JUTHHA htps.//m.edso0. WX
p pacnpoctTp A BOR3HJ
BoJHBL. [lonepeunsie v IpoAOIbHBIE
BOJIHBI
29 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh https://m.edsoo.ru/Z827
3ByKa. BeicoTa ToHa. TemOp 3Byka Q6V70
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 | cBoucTBa U ckopocTh. [1Ikana hitps://m.eds00.Mu/SWE
POCTE. 57C06X
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paTuOCBI3U U
24 TCIJ)'IGBI/I eHI/Ii Pa3ButHe cpencts nLtps://m.edsoo. (/2 Ve
AACHI. pet TSLGLV
cBs3u. Pagnonoxkarus
25 | KonrponbHas pabora «Konebanus u https://m.edsoo.ru/IHUR



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

BOJIHBD»

ON80B

[IpsmonurHelHOE pacpoCTpaHEHUE
CBETa B OJHOPOJIHOM Cpee.

https://m.edsoo.ru/HUF

26
TodeuHsblil HICTOYHUK cBeTa. JIyd 74ANDOW
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 | otpaxenus cBeta. [loctpoenue ttps.//m.edso0.ru/1MB
P et p KQM227
1300paXeHUH B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [TonHoe
28 BHYTPEHHEE OTpPAXKEHUE. https://m.edsoo.ru/V49R
[IpenenbHbIW yroJ1 MOJHOTO ISTRN
BHYTPEHHETO OTPaKCHHUS
29 JlabopaTtopHas pabota «3mepenne https://m.edsoo.ru/JO2E
IOKa3aTells MPETOMIIEHUS CTEKIIAY 1M1DQ
JIunzel. [locTpoenune nzoopakeHuii B
30 | nuH3e. DopMmyna TOHKOH JTUH3BI https.//m.edso0. (WM
- TOPMY. ' MS9KJC
YBenuueHue JTMH3bI
JlaGopaTopHas pabota
31 | «HccnemoBaHue CBOMCTB hitps.//m.eds00.M/Q1Z
poBat CMW980
M300paXeHU B INH3AX)
Jucnepcus cBera. CoxHBINA COCTaB
39 oenoro cBera. LIpet. JJaboparopHas https://m.edsoo.ru/K90
paborta «Habmoaenue nucrepcuu WVKE11
CBETa»
33 Wutepdepennus cera. Judpakius https://m.edso0.ru/C8LC

cera. JludpaxkuronHas pemeérka

RSEJI



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/C8LCRSEJI

Honepequ CTb CBCTOBBIX BOJIH.

https://m.edsoo.ru/Q211

34
[Tonapusanus cera 8XYQOJ
OnTrueckue npudOpsI U yCTpoiicTBa
35 | wu ycnoBus ux 6€30MMaCHOTO itps://m.edso0.1/M512
y 7JYGT
MIPUMEHEHUS
['panu1lpl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl https://m.edsoo.ru/P8GB
CIELMaJIbHOU TEOPUU 9FJ5N
OTHOCHUTEITLHOCTH
OTHOCHUTENBHOCTH
37 | OJHOBPEMEHHOCTH. 3aMeJIICHHUE https://m.edsa0.1/OVL
FHOBP - amed MCNBB2
BPEMEHH U COKpAIICHUE JTTHHBI
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOU
. https://m.edsoo.ru/190Z
38 gacTHUIbl. CBS3b MACChI C SHEPTUEH U Y4BUB
UMITYJIbCOM. DHEPIHsl MOKOS
KonTtponbHas padoTa «OnrTuka.
. https://m.edso0.ru/L868
39 | OcHOBBI cICIIMAIBHON TEOPUH 9JPLI
OTHOCHUTEIILHOCTH»
40 ®otonbl. opmyina [Inanka. Jueprus https://m.edsoo.ru/ZL6P
U uMIynbc GpoToHa 16LAO
OTKpBbITHE U HCCTIEI0BAHNE
41 (boTosbdexta. OmsTs: A, I https://m.edsoo.ru/PGL5
' T XXSRO
CroneroBa
3akoHbl poTodpPexra. YpaBHEeHUE
- (Ii b P https://m.edsoo.ru/YLC
42 | DwunmrerHa ans horodddexra.

«Kpacnas rpanuna» gortosdpdexra

K770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/YLCK77OG8

JaBnenue cBera. OnwiTh [1. H.

https://m.edsoo.ru/EGO

43 | JlebeneBa. XMMHYECKOE ICHCTBHE 6701SA

CBETa

TexHnueckue ycTpoucTBa u
44 | TPAKTHHEECKOE IPHMEHEHME: https://m.edsoo.ru/UFQ

dboTorneMeHT, (OTOIATIHK, DRSL5M

CoJIHEUHas OaTapesi, CBETOIUO/]

Pemrenue 3agau mo reme «JI€MEHTHI https://m.edsoo.ru/ZE73
45 .

KBaHTOBOW ONTHKW A67B1

Monaens aroma Tomcona. OnbITHI

https://m.edsoo.ru/FIC1

46 | Pesepdopma mo paccessHUIO O-HACTHII. 1POHN

[Imanerapuas MoJeIb aToMa

https://m.edso0.ru/6X7G

47 | Tlocrtynater bopa FHZOX

W3nyuenue u nornomienre GoToHOB

NP MEePEXoe aToMa ¢ OJHOTO https://m.edsoo.ru/NN8
48 .

YPOBHSI SHEPTUM Ha APYroil. Bumabl BHZYBE

CIEKTPOB

BousiHoBBIE cBOMCTBA yacTull. BoJiHbI
49 ne bpouis. KopnyckyisipHo- https://m.edso0.ru/J710

BOJIHOBOM nyasin3M. CIIOHTaHHOE U TLFCO

BBIHY)K/ICHHOE HU3JIy4€HHE

OTKpbITHE PAIMOAKTUBHOCTH.
50 OmnsiTe Pesepdopaa mo https://m.edsoo.ru/TSJF

OMpCACIICHUIO COCTaBa
PaaO0aKTUBHOI'O U3JTYUCHUS

UU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/TSJFUU3TP

CeorictBa anbda-, 6era-, ramma-
u3nydeHus. BimsHue

https://m.edsoo.ru/UOIR

o1 PaIrOAKTUBHOCTH HA )KVBBIE QS0Z75
OpraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma. https://m.edsoo.ru/H2XI1
52 . .
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa- HOG3E
pacnaz. ['aMma-usnydeHue
DHeprus CBSI31 HYKJIOHOB B sIJIpe.
AAnepibie peaxiuii. AnepHbnt https://m.edsoo.ru/CFJY
53 | peaxtop. [IpoGnembl, MepCIIEKTUBEL, 1SSIG
AKOJIOTUYECKHUE ACTICKTHI SIACPHON
SHEPIreTUKHU
DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeTtoabl HaOMIOACHUS U
54 perucTpanuu 3JIeMEHTAPHBIX YaCTHII. https://m.edso0.ru/SUC6
Kpyrnslii cton «@yHaaMeHTaIbHbIE 2U40A
B3aUMOICUCTBUS. EAMHCTBO
(bu3nyecKOU KapTUHBI MUpa»
Ortanbl pa3BUTHS ACTPOHOMMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
55 3HAa4YeHHE acTpoHOMUHU. Bun https://m.edsoo0.ru/5PXS
3BE3mHOTO Heba. Co3Be3aus, IpKue 219VvY
3BE3/Ibl, INIAHETHI, UX BUAUMOC
neukeHue. CojlHeYHasi cucteMa
56 Connue. ConHeuHast akTUBHOCTb. https://m.edsoo.ru/1JZR

Ncrounuk sneprun CoJiHIA U 3BE3]T

54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/1JZR54JA0

3BE3/1bI, NX OCHOBHbIC
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEI0OBATENILHOCTU. BHYTpeHHEee

https://m.edsoo.ru/GGD

o7

cTpoeHue 3B€311. CoBpeMeHHbIE 3W7470

MIPEACTABJICHUS O MPOUCXOKICHUU U

sBosmonu CosHIIa U 3BE3]

Mneunsin [1yre — Hama ['anakTuka.

TTonoxeunune u amxenue ConHIa B https://m.edsoo.ru/L2U4
58 .

lNamaktuke. ['anmaktuku. YepHsle S1HU?

JIBIPHI B SI7JPax TaJIAKTHK

Bcenennas. Paz0eranue rajakTuk.

Teopust bosbiioro B3peIBa. https://m.edsoo.ru/9IWR
59

PennkroBoe nznydeHue. LVWNN

MeraranakTuka

Hepemennsie mpoo6ieMbl https://m.edsoo.ru/LJHN
60

aCTPOHOMHUH L2MCF
61 KonTtponbHas padota «D1eMEeHTHI https://m.edsoo0.ru/TXT

ACTPOHOMUH U aCTPOPUIUKIY TCT488

O6o06matomuii ypok. Ponbs pusuku u

aACTPOHOMHUHU B SKOHOMUYECKOMH,
62 | TEXHOJOrMYeCKOM, COIUAIBHOMN U hitps://m.eds00.rW/WN

§ - cott 5CRXYD

ATHYECKOH cdepax esTeIbHOCTH

YelnoBeKa

O6o06maromuii ypok. Ponb 1 Mmecto

P https://m.edsoo.ru/2PFP

63 | (u3MKU 1 ACTPOHOMUHU B

COBPEMEHHOM HAYYHOU KapTUHE

B28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/2PFPB28UF

MUpa

O6o06maromuit ypok. Posb
¢bu3nvecKoit TeoOpun B

https://m.edsoo.ru/Y29S

64
(hOopMHUPOBAHHUH MTPEICTABICHHIMA O 1 VPCVR
¢bu3nveckoil KapTHHE MUpa
O6o06matomuii ypok. Mecto
65 ¢uznueckoil KapTUHBI MHpa B 00IIEM 1 https://m.edsoo.ru/LKN
Py COBPEMEHHBIX €CTECTBEHHO- UIKHZH
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBIil ypok. MarautHoe noie. 1 https://m.edsoo.ru/EVM
DNeKTpOMarHuTHask UHIYKIUS FIQTP6
PezepBHbiil ypok. Ontuka. OCHOBBI
67 | cnemmansaoi Teonim 1 https://m.edsoo.ru/E5A
" P BJRKSL
OTHOCHUTEILHOCTH
Pesepnsiii ypok. KBantoBas ¢usunka.
68 IEMEHTEL ACTOOHOMIH I 1 https://m.edsoo.ru/RAR
P QLVO2J
acTpoPpu3UKu
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J

MPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

MNPOT'PAMMBI

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPETHET 0
0011ero oopa3oBaHus

111

JleMoHCTpHpOBaTh Ha IpHUMEpax poJib U MecTO (GU3UKH B (POPMHPOBAHMM COBPEMEHHOW HAy4YHON KapTHHBI
MHpA, B pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOMN AESITEIBHOCTH JHOAEH, HEITOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uuThIBaTh TpaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3NYECKUX MOJIENeH: TOUEUHBIH SIEKTPUUYECKUH 3aps,
sJiepHas MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO si/ipa MPpU pelieHnH PU3NUecKUuX 3aaau

11.3

Pacnio3naBate ¢usndeckue sBACHUS (MPOIECCHI) M OOBICHATH MX HA OCHOBE 3aKOHOB JJICKTPOJIWHAMUKH H
KBaHTOBOW (DM3UKHU: DJICKTPUYECKas MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MarHUTHOE JCHCTBUS
TOKa, B3aUMO/JICHCTBHE MAarHUTOB, AIEKTPOMArHUTHAS WHAYKIUS, TEHCTBUE MarHUTHOTO TOJISl HAa TIPOBOJHHK C
TOKOM M JIBIXKYIIMWCS 3apsii, 3JIEKTPOMAarHUTHbIC KOJICOAHUS W BOJIHBI, MPSMOJMHEWHOE pPacIpOCTPaHECHUE
CBETa, OTpaXCHHE, IpeJioMJIcHHe, WHTepdepeHIws, Audpakus W TOIIpU3aIMs CBETa, JUCIEPCHs CBETa,
dboToanekrpuueckuii 3¢pdexT (PororddekT), cBeToBOE NaBieHNe, BOSHUKHOBEHHE JTMHEHYATOrO CIEKTpa aToMa
BOJIOPO/Ia, €CTECTBCHHAS! 1 ICKYCCTBEHHAS PaIMOAKTUBHOCTh

114

OnuceiBaTh HM3y4CHHbIE CBONCTBA BeIIECTBA (AJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHE, DIEKTPUUYECKYIO
MPOBOJMMOCTh PA3JIUYHBIX CPEA) U DIEKTPOMAarHUTHBIE SBJICHHS (MIPOLIECCHI), HCIONB3YS (DU3HUECKUe
BEJIMYMHBI: AJEKTPUUECKUI 3apsll, CUjla TOKa, SJIEKTPUUECKOE HANpsDKEHHUE, HJIEKTPUUYECKOE COIMPOTHBIICHHE,
pazHocTh moteHumanoB, JJIC, pabora Toka, MHIYKIUS MarHUTHOTO MoJjs, cuia Ammnepa, cuia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, DHEPTHsl AIEKTPUYECKOT0 M MATHUTHOTO MOJICH, MEepPHOJ U YacToTa KoJeOaHWil B




Koyie0aTeIbHOM KOHTYpE, 3apsA] M CHJIa TOKa B MIpOIlecCe TapMOHMYECKHX SJIEKTPOMArHUTHBIX KOJIEOaHUH,
(OKyCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3bI, IPH OMHCAHUU MPABHJIBHO TPAKTOBATH (PM3UYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OO0O3HAu€HUsT M €IMHULbI; YyKa3blBaTb (OPMYIIbI, CBS3bIBAIOIIUE JIAHHYIO
(GU3NYECKYIO BEIMYUHY C IPYTHMMH BETHYUHAMU

115

OnwuceBaTh M3YYCHHBIE KBAHTOBBIC SBIICHUS W IPOLECCHI, WCIOJB3Yysd (PU3UYECKHE BEIWYMHBI: CKOPOCTH
AJIEKTPOMAarHUTHBIX BOJIH, JIMHA BOJHBI M 4aCTOTa CBETA, SHEPIUs U UMMYJIbC (POTOHA, NEPHUO] MOTypacnajia,
SHEPrus CBSI3M aTOMHBIX sIep; NPH ONMMCAHMM MPAaBUJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIOJb3yEMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHMIIBI; YKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO0 BEIUUYUHY
C IpPYTMMH BEJIMYMHAMU, BBIYUCIISATH 3HAaU€HHE (PU3NYECKON BETUUYUHbI

11.6

Ananu3upoBath GU3NYECKUE MPOIECCHl U ABIECHUS, UCIONb3YS (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3ak0oH OMa,
3aKOHBI TIOCJIEIOBATEIIEHOTO W TAPAJUICTIHHOTO COCNMHEHHs TPOBOJHHUKOB, 3akoH JDxoyns — JleHma, 3akoH
3J'IeKTp0MaFHI/ITHOI\/II HHIAYKIMHU, 3aKOH HpHMOHHHeﬁHOFO pacrnpoCTpaHCHUA CBETA, 3aKOHBI OTPaKCHHA CBCTA,
3aKOHBI TIPEJIOMJICHHS CBETa, YpaBHEHUE DWHIITEHHA s GoToddderTa, 3aKOH COXpaHEHUSI SHEPIHH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPAHECHHS SJICKTPHUECKOTO 3apsna, 3aKOH COXPAaHCHHS MacCOBOTO 4YHCIIa,
noctynatel bopa, 3aKOH paJuoaKTHBHOTO paciaja; Mpy 3TOM pa3iiidaTh CIOBECHYIO (OPMYITHPOBKY 3aKOHa,
€ro MaTeMaTHUYeCKOE BBIPAKECHUE U YCIOBUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH

11.7

OrnpenenaTy HampaBJICHHE BEKTOPA MHAYKIIMA MArHUTHOTO TOJIS MTPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa U CHJIBI
Jlopenua

11.8

CTpOI/ITB M OITKMCBIBATb I/I306pa)KeHI/I€, CO31aBa€MO€ IIJIOCKHUM 3€PKaJIOM, TOHKOM JIMH30M

11.9

BbINONHATE KCHIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3MUECKUX SBJIEHUN M MPOLIECCOB C UCMOIb30BAaHUEM MPSIMBIX
Y KOCBEHHBIX U3MEPEHHUIA; pu 3ToM (HOpMyIUpoBaTh npodiemy (3agady) U TUIOTE3y yueOHOTO IKCIEPUMEHTA,
coOuparh YCTaHOBKY U3 MPEIJI0KEHHOI0 000pyI0BaHNs, TPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OCYH.[@CTBJ'IHTL MNpsAMBIC U KOCBCHHBLIC H3MCPCHUA (1)I/I31/I‘16CKI/IX BCIIMYHH, IIPH 3TOM BBI6I/IpaTB ONTHUMAaJIbHBIN
cIoco0 HU3MCPCHHA U MCII0JIB30BATh U3BCCTHBLIC MCTO/Ibl OIICHKHU HOFpCH.IHOCTGﬁ I/I3MepeHI/II71

11.11

HccnegoBaTh 3aBHCHUMOCTHU (1)I/I3I/I‘ICCKI/IX BCJIMYUH C HUCIOJIb30BAHUEM IIPSAMBIX I/I3MepeHI/II>'I; Inpu 9TOM
KOHCTPYUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YIIbTATHI HOHy‘IGHHOﬁ 3aBUCHUMOCTH (I)I/ISI/IIIGCKI/IX BCJIIMYHH B BUIAC
Ta6J'II/II_[ n Fpa(bI/IKOB, JACJIaTh BBIBOABI 110 PE3YyJIbTATAM HCCICAOBAHU A




11.12

CobOmronate mpaBuia 0Oe€30MacHOTO Tpyda MpU TPOBEICHUH HCCIEAOBAaHUH B paMKax ydeOHOTO
AKCIEPUMEHTA, Y4EOHO-UCCIIEA0BATEIbCKON U TPOCKTHOM ACATEIBHOCTH C MCIOJIb30BAHUEM U3MEPUTEIbHBIX
YCTPOMCTB U J1aOOPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3a7auM C SIBHO 33JaHHON (PM3MYECKOW MOJIENBIO, HCIOJB3YS (DU3MYECKHE 3aKOHBI U
NPUHLMIBI;, HA OCHOBE aHAM3a YCIOBHS 33/1a4d BBIOMpATh (PU3UYECKYIO MOJIENb, BBIICIATH (pU3muecKue
BEJIMYMHBI U (QOpMYNbI, HEOOXOAUMbIE i1 €€ pelIeHMs, MPOBOAUTH Pacdy€Tbl U OLEHUBATh PEAIbHOCTh
MTOJIyY€HHOTO 3HA4eHUsI (PU3NUECKON BEIHUMHBI

11.14

PemaTe kauecTBEHHbBIC 3a/1a4M: BBICTPANBATH JJOTUYECKH HEMPOTUBOPEUUBYIO LIETIOYUKY PACCYKACHUN C OMOPOU
Ha W3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3NUCCKUE SBIICHUS

11.15

Hcnonb3oBaTh mpu pemieHuH Y4eOHBIX 3ajjad COBPEMEHHblE WH(OPMAlMOHHBIE TEXHOJOTUHU JUIs TOHMCKa,
CTPYKTYpUPOBAHUS, HHTEPHpPETAlM U TPEACTaBICHUS Yy4yeOHOW M HAy4YHO-TIONMYJISpHOH HHMOpMaLKH,
MIOJIYYE€HHOM U3 pa3IMYHbIX HCTOYHUKOB; KpPUTUYECKH aHAIN3UPOBAThH MOJy4aeMyro HH(opmaIuio

11.16

OOBSACHATh MPUHLMIBI ACWCTBUS MAaIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBHUS HUX
0€30MacHOTO MCMOJIb30BaHMS B IOBCEJHEBHOM KU3HU

11.17

[IpuBoIUTE MpUMEpPHI BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B OObICHEHHE
MIPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOT U1

11.18

Hcnonb3oBaTh TeOpeTHYECKUE 3HAHUSA 10 (PU3MKE B MMOBCEAHEBHOM KU3HU I oOecrieueHus: 6e30MacHOCTH pU
oOpallleHuu ¢ MpUOOpaMu W TEXHUYECKHMMH YCTPONCTBAMH, Ui COXpaHEHHs 370POBbS U COONIOACHUS HOPM
9KOJIOTMYECKOr0 TIOBEJICHUS B OKPY’KaIoIeH cpee

11.19

PaGoTtats B rpynre € BbIIOJIHCHHUEM PA3JIMYHBIX COLIUAJIBHBIX pOJ'ICfI, IJIaHUPOBATb pa60Ty I'pYIIIbl, paliluOHAJIBHO
PacpeacisiThb 00513aHHOCTH H IUIAaHUPOBATh ACATCIIBHOCTb B HECTAHAAPTHBIX CHUTyallUAX, aICKBATHO OLCHUBATH
BKJIAZ KAKJ0TI'O U3 YHACTHHUKOB I'PYIIIBI B PCHICHNC paCCManHBaeMOﬁ HpO6J'ICMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KUIIACC
Kon
Koanposepsiemoro IIpoBepsiemble 3j1IeMeHThI COAEPKAHUS
pazieda 3JieMeHTa
4 DJIEKTPOJMUHAMUKA
MAT'HUTHOE TTIOJIE. DJIEKTPOMATHUTHAA UHAYKIWUA

431 ITocTossHEBIE MarHuTEL. B3anMoaelicTBHEe NOCTOSHHBIX MarHUTOB
MarnutHoe mnoisie. Bektop MarHmTHOM uHAYKUMH. IIpuHuun cynepnosunnmu. JIlnnum

4.3.2 MarHUTHOM MHAYKIMU. KapThHa JWMHUA MarHUTHOW WHIYKIMKA TIOJS TOCTOSHHBIX
MarHuToB
MarauTHOEe TOJI€ TPOBOJAHUKA C TOKOM. KapTuHa NWMHMI TOJISI JUIMHHOTO MPSIMOTO

4.3.3 MPOBOJAHMKA U 3aMKHYTOT'O KOJIbLIEBOTO MPOBOJIHUKA, KaTYIIKU ¢ TOKoM. OnbIT Dpcresa.
B3aumoselicTBue NpoBOIHUKOB C TOKOM

4.3 434 Cunia AMmriepa, €€ MOIyJb ¥ HAaIIPABJICHHUE

435 Cuna Jlopenua, e€ Moaylb U HampabjieHue. JIBUXKEHHE 3apsiKEHHOW YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnosie. Pabora cuiel Jlopenma

4.3.6 SIBeHME ANEKTPOMArHUTHOM MHAYKIIUN

4.3.7 [ToTok BeKTOpa MarHUTHOM UHIYKIUU

4.3.8 OJIC unaykunu. 3aKOH 3IEKTPOMarHuTHOM MHAyKuuu Papanes

439 BuxpeBoe »snektpuueckoe mnose. IJ[C HMHAYKUMM B TPOBOJHUKE, JABMXKYIIEMCS
MOCTYINATEIbHO B OJJHOPOIHOM MAarHUTHOM I10JI€




4.3.10

IIpaBuiio Jlenna

43.11 NunykrtuBHoCTh. SABnenue camonnaykuun. C caMOuHIYKIIMI
4.3.12 OHeprusi MarHUTHOTO NOJIS KATYIIKU C TOKOM
4.3.13 DJeKTpOMarHuTHOE TI0JIe
43.14 TexHUYeCcKrne YCTPOWCTBA: TIOCTOSHHBIC MArHWTBI, 3JIEKTPOMArHWTHI, 3JICKTPOJIBUTATEID,
o YCKOPUTEIH IEMEHTAPHBIX YACTHII, HHAYKIIHOHHAS T1eYb
[MpakTndeckne paboThl. M3ydeHne MarHUTHOTO TOJISI KaTyIIKK ¢ TOKOM. MccnemnoBanue
4.3.15 JNEUCTBHSI TIOCTOSTHHOTO MAarHWTa Ha paMKy C TOKOM. [HccienoBaHue sBIEHUs
AIEKTPOMArHUTHOUW WHTYKIIHH
5 KOJIEBAHU S 1 BOJIHBI
MEXAHUYECKHUE U DJIEKTPOMATHUTHBIE KOJIEBAHU A
511 Konebarenbnas cuctema. CBoOoanbie Konebanus. ['apmonndeckue konebanus. [lepuon,
o 4acTOTa, aMIUINTY/A U (haza KoJdebaHumii
5.1.2 [Ipy>XuHHBIA MagTHUK. MaTeMaTHYECKUH MassTHUK
513 VYpaBHeHHe TapMOHHUYECKUX KoJieOanuil. Kunematnueckoe W IMHAMUYECKOE OMUCAHHE
o K0J1e0aTeIbHOTO JABHKEHUS
5.1 514 [IpeBpalenre SHEPrUM MpU TapMOHUYECKUX KoJjeOaHusX. CBsI3b aMILTUTYAbl KOJIEOaHH
o UCXOJHOU BEJIMYMHBI C aMIUIUTYyIaMU KoJie0aHUil €€ CKOPOCTH U YCKOPEHUS
Konebarenbubiit koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHbIE KoJeOaHUS B UACATHLHOM
5.1.5 K0J1e0aTeIbHOM KOHType. AHAJIOTHS MEXAY MEXaHUYECKHMU M AJIEKTPOMArHUTHBIMU
kosnebanusmu. ®opmyna Tomcona
5.1.6 3aKOH COXpaHEHMsSI SHEPTUU B HAeaTbHOM KOJeOaTeIbHOM KOHTYpe
5.1.7 BoinykneHHble  MexaHuueckue — konebaHus.  Pezonanc.  Pe3onaHcHas — kpuBasl.




BbIHYKIEHHbBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMsI.

5.1.8 [Tepemennbiii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JECUCTBYIOIIEE 3HAYEHHE CHIIBI TOKa U
o HaNpsHKEHUs
Tpanchopmarop. [IpousBoacTBo, mepeaada M MOTpPeOIECHUE DIIEKTPUUECKONW IHEPrHUU.
5.1.10 OKOJIOTUYECKHE PUCKM TPU TMPOU3BOACTBE 3JeKTpuueckoil sHepruu. Kynbrypa
MICII0JIb30BaHUS AJIEKTPOIHEPTUH B IOBCEITHEBHOM KU3HU
5.1.11 TexHnuyeckue yctpoicTBa: ceiicMorpad, MeKTpuIecKuii 3BOHOK, JTMHUM dJIeKTporepeaay
[Ipaktrueckue pabotel. McciaenoBanue 3aBUCUMOCTH TIEPHOJIa MAJIBbIX KOJeOaHUM Tpy3a
5.1.12 Ha HUTHU OT JUIMHBI HUTH M Maccel rpysa. MccienoBanne nepeMeHHOro TOKa B LENU U3
MOCJIE0BATENLHO COEAMHEHHBIX KOHIEHCATOPA, KaTYIIKU U PEe3UCTOpa
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI
591 MexaHunueckue BOJIHBI, YCIIOBUS pacrnpocTpaHEHHsI. [Tepuon. CxopocThb
o pacpoOCTpaHEeHHUs U IIMHA BOJIHBL. [lonepeyunblie U Mpo10abHbIE BOJIHBI
5.2.2 HNuTtepdepenius u qudpakiius MEXaHHYECKUX BOJIH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa
594 DJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4E€HHS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
5.2 o opueHTanus BeKTopoB E, B 1 v B 35IeKTpOMAarHuTHOM BOJIHE B BAKyyMe
595 CBoiiCTBa  3JNIEKTPOMATHUTHBIX  BOJIH: OTPAKEHUE, MPEIOMIICHHE, MOJIsIpU3alus,
mudpakmys, uatepdeperins. CKopocTh AEKTPOMAarHUTHBIX BOJTH
596 [[Ikana 37€KTpOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
o OBITY
597 [IpyHuunel  paguocBsa3sM W TeneBuUAcHMs.  Paguonokanus.  DIEKTPOMAarHUTHOE

3arpsA3SHCHUC OKPY)KaIOH_Ieﬁ Cpcabl




TexHuueckue yCTpOHUCTBA: MY3bIKAJIbHBIE MHCTPYMEHTHI, YIbTPAa3BYKOBAsl TUAarHOCTUKA B

>28 TEXHUKE W MEIHIINHE, pajiap, paJHonpuéMHIK, TEIEBU30D, aHTeHHA, Tenedon, CBU-neys
OIITUKA
531 [IpssMonMHEHOE pacpoCTpaHEeHUe CBETa B OAHOPOAHOM cpene. JIyd cBera
5.3.2 OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paXkeH i B IJIOCKOM 3epKajie
5.3.3 [Ipenomienue cBera. 3akoHbI IpesioMIIeHusI cBeTa. AOCOIIOTHBIN MOKa3aTeNlb TPEIOMIICHUS
5.34 [TonHoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yro OJHOTO BHYTPEHHETO OTPaKEHUs
5.35 JHucnepcus ceera. CiioxxkHbIl coctaB 6enoro cera. L{ser
Cobuparonue M pacceuBarolue JHH3bL. ToHKas JHH3a. DOKyCHOE pAacCTOSHHE HU
5.3.6 onTHYecKass cuiaa TOHKOM usuH3blL. [locTpoeHne wu3o0paxkeHHit B coOHparolux Hu
paccenBaronux JuH3axX. PopMysia TOHKOW JIMH3bL. Y BEIMYCHUE, JaBAEMOE JIMH30M
53 5.3.7 [Ipenenb NPUMEHUMOCTH T€OMETPHUIECKOM ONTUKH
Wntepdepenuus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHSI HAOMIOJEHNUS MAKCUMYMOB U
5.3.8 MUHHMYMOB B HHTEPPEPCHIMOHHON KapTHHE OT JBYX CHH(a3HBIX KOI'€pEHTHBIX
UCTOYHUKOB
53.9 Hudpakius csera. [JudpakuuoHHas pemérka. YciaoBue HaOMIOAEHHUS TJIaBHBIX
B MaKCHMMYMOB IIpH [1aICHUM MOHOXPOMATHYECKOr0 CBETa Ha AU(PPaKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBeta
5311 TexHuueckue ycTpoHCTBa: OYKH, JIyna, (oToannapaT, NPOEKIMOHHBIM —ammapar,
o MUKPOCKOII, TEJIECKOII, BOJJOKOHHAsI ONTUKA, TU(PPAaKLUOHHAs PEIETKA, TOISIPOU]T
5312 [IpakTuyeckue pabotel. M3mepenue nokaszatens nmpeiaomieHus. MccinenoBanue cBOicTB
B n3o0pakeHuii B muH3ax. Habmronenue nucnepcun ceera
6 RJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH




I'paunpl  NPUMEHMMOCTH  KJIACCHUYECKOM  MEXaHMKHU. [loctynater  Teopum

6.1 OTHOCUTEJIbHOCTH: WHBApUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyme, MPUHIUI
OTHOCHUTEIILHOCTH DUHINTEHHA
6.2 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIECHHE BPEMEHU U COKPAILEHUE JJTUHBI
6.3 DHeprusi ¥ UMITYIILC CBOOOTHOW YaCTHIIBI
6.4 CBs13b MacChl C SHEPTUEH W UMITYJILCOM CBOOOJHOM YaCTHUIIbI. DHEPTHUS TIOKOSI CBOOOTHOM
' YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTBI KBAHTOBOI OIITUKU

711 ®otonsl. Popmyna [1nanka cBsi3u sHEpruu PoTOHA C €r0 YaCTOTOW. DHEPIUsi U UMITYIbC
- doTona

712 Otkpeitne u wucciaenaopanue ¢ororddexkra. Omnbiter  A.I.  CroseroBa. 3aKoHBI

71 o doTosddexra

7.1.3 VYpasHenue DitHmTeitHa 115 pororpdexra. «KpacHas rpanuna» Gorordpdexra

7.1.4 HaBnenue cBera. Onbitel I1.H. JleOenena

7.1.5 XHUMHUYECKOE JENCTBUE CBETA

7.1.6 Texaudeckue yctpoicTBa: poTorneMeHT, PoToaaTdyuk, coTHeUHast 6aTtapesi, CBETO MO/

CTPOEHUE ATOMA
791 Monpens atoma Tomcona. OnbiTel Pezepdopaa mo uccinenoBaHUIO CTPOSHUS aToMa.
25 o [InanerapHas Mojenb aToma
- 799 IMoctynatsl bopa. M3nyuenue u morsiomieHne (pOTOHOB MpPU MEPEXoJie aTOMa C OJIHOTO

o YPOBHS 3HEpruu Ha Apyroi. Bunel ciektpoB. CekTp ypoBHEM SHEPTUH aTOMa BOAOPOAA

7.2.3 BonnoBble cBoiicTBa yactul. Bosnbl ne bpoitnsa. KopnyckynsspHO-BOJHOBOW JyanusM.




Judpaxiys 37eKTpOHOB Ha KPUCTAILIAX

7.2.4 CrioHTaHHOE ¥ BBIHY)KJCHHOE H3JIydeHHEe. Y CTPOHCTBO U MPUHIUIT pabOTHI Jiazepa

795 TexHuyeckne yCTpONCTBA: CHEKTPaJbHBbIA aHaIU3 (CHEKTPOCKOIN), Ja3ep, KBaHTOBBIH
o KOMIIBIOTEP

7.2.6 [IpakTnueckue padbotel. HabmoneHne TuHeR4aToro cnekTpa

ATOMHOE 4/1PO
7.3.1 MeTo 1l HAOMIOAEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHUI]
OtkpeiTne pammoaktuBHOCTH. OmbiTel  Pe3epdopmaa 1o  ompeneneHuio  cocraBa
7.3.2 paauoakTuBHOTO M3nydeHus. CBoiictBa anb(a-, Oera-, raMma-usnydeHus. BrusHue
PalMOAaKTUBHOCTH Ha KUBBIE OPTaHU3MBI

733 OtkpeiTe NpoTOHa U HeWTpoHa. Hykmonnas monens siapa IeiizenOepra — MBaHeHKo.
h 3apsaz aapa. MaccoBoe uncio sapa. M30Tomsl

734 Anba-pacnaz. DIEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacrian. ['amma-u3nydeHue. 3aKoH

73 B PaZMOAKTHBHOTO pacnajia

7.3.5 OHeprus CB3M HyKJIOHOB B sijipe. SnepHble cuibl. Jledekt Maccsl siapa

7.3.6 Snepubie peakiuu. Jlenenre u CUHTE3 sSAep

737 Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOaeMbl W MEPCHEKTHBBI  SACPHOM
B SHEPIreTUKU. DKOJOTMUYECKUE ACTIEKTHI SACPHON SHEPreTUKH

7.3.8 OneMeHTapHble YacTUIbl. OTKpbITHE NO3UTPOHA. DyHAaMEHTAIbHbIE B3aUMOIEHCTBUS

739 TexHuueckue ycTpoHcTBa: JO3UMETp, Kamepa BuiibCcoHa, siiepHBbIM peakTop, aTOMHas
B 6oMmba

7.3.10 ITpakTuyeckue pabotel. MccnenoBanue TpekoB yacTull (1o roToBbIM (oTorpadusim)

8 OJIEMEHTBI ACTPOOU3NKU




8.1

Bun 3Bé3ar0r0 HeOa. Co3Be3ausl, spKue 3BE3/bI, IIAHETH, KX BUAMNMOE JIBIKCHUE

Conneunas cucrema. Ilnmanersl 3emHON rpynnbl. [lnaHeThI-TUraHTBl U UX CIIYTHHKH,

8.2 KapJauKoBbIe Tu1aHeThl. Masbie Tena CoJIHEUHOM CHCTEMBI
8.3 Comnnrie, potocthepa u armocdepa. CostHeUHAs] AKTUBHOCTh
8.4 Wcrtounnk sueprun ConHua u 38€31
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTh, PAIHyC, TeMIlepaTypa, uX
85 B3aUMOCBS3b. JlparpaMma «CHEKTpaJibHbIM KJIacC — CBETHUMOCTbY». 3BE3/bI TIJIaBHOU
' MOCJIEIOBAaTEIbHOCTU.  3aBUCHMOCTh  «Macca — CBETUMOCTb» Uil  3BE3] IJIaBHOMU
10CJIeJ0BATEIbHOCTU
8.6 Buyrpennee crpoenne 3BE31. COBpEMEHHBIE MPEACTABICHUS O IPOUCXOXKIACHUA U
' spoJrrony CoJTHITA U 3BE311. DTallbl XKU3HHU 3BE3]
Muneunsiii [lyts — Hama [Nanmaktuka. CnipanibHas cTpykTypa ["allakTuKu, pacupenesieHue
8.7 3BE30, raza u nelm. llomoxxenme m asmxenne Comnna B I'amaktmke. Ilnockas m
chepuueckas noacucTeMsl [ anakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBbIE IbIPHI B Apax TraJIaKTHUK
Bcenennas. Pacmupenue Beenennoii. 3akon Xa60ma. PazOeranue ramaktuk. BospacT u
8.9 panuyc Bcenennoil, Teopus bomabmoro B3peiBa. Mojenb «ropsueid BceneHHO.
PenukToBO€E M3MyUeHHE
8.10 Macmitabnast crpykrypa Bceenennoii. Meraranaktuka. Hepeménubie mpoOieMbl

ACTpOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Guspka. 11 kimacc. Msaxuwes I'.41., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3naTenscTBo

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

®duswuka. 11 knacc. Yueonuk. bazoBblii 1 yriyO€HHBIN YPOBHU. ABTOD:
Msxumies I'. 5., Byxosues b. b., Corckuii H. H. / ITox pex. ITapdentseBoit H.
A.;

®usuka. 10-11knacc. 3agaunuk. ABtop: PeimkeBuu A.IL; YMK: 3agaunuku

"I[qu)LIH;

®wuszuka. Coopuuk 3amad. 10-11 kinaccel. bazoBelil ypoBeHb. ABTOD:
[TapdenTtreBa H. A. YMK: ®usuka. "Knaccuueckuit kypc". Mskumes .5, u

ap. (10-11) (ba3oBerit /YrnybneHHbIH);

®dwusuka. Paboune nporpammel. [Ipeqmernas muHus yueOHUKOB
"Knaccuueckuii kypc". 10-11 xmaccst / lllatanuna A. B.

Terpans ans nabopatopHbix pabot o gusuke, 10, 11 xn. / [TapdentreBa H.A



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
Buptyaneabie 1aboparopubie paboTs: https://efizika.ru

Enunas xomnexuust LIOP: http://school-collection.edu.ru/collection/n-t.ru

DrekTpoHHas OMONIMOTeKa Hayka U TexHuka: https://n-t.ru/
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