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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yjbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUpYEMBbIE Pe3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromiem mupe. IKoabHBIN Kype GU3NKU — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAX UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPHUHLMIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuail Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHMUS U HKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlns  6a3zoBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpaKkTUYECKUX padoT. BhijeneHre B yKa3aHHOM MepeyHe JabopaTopHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOJENH I CUTYallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3MKK Ha YpOBHE CpeHEro 00111ero 00pa3oBaHus TOJKEH U3Y4YaThCsl B YCIOBUIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMMme Mo (Qu3uKe YUeHHYECKUX MPAKTUIECKUX padOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIGHUA W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTAa Ha JBYyX oOOydJamomuxcs. TemMaTH4ecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPa30BAHUHU SABIISIOTCA:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNH O PONHM (PU3MKH JUIS Pa3BUTHSA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl PeleHueM CISAYIOMUX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIA Pa3BUTUSI YMEHHH MPOECKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM 00y4JaronInxcs.



COAEPXKXAHUE OBYUEHUA
11 KJIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYKIMU. KapTMHa NMHHWIM MarHUTHOU
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonencTsre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAaIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb M HanpaBJIeHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJEKTPOJABWXKYINAA CHIa HWHAYKOHH. 3aKOH JJIEKTPOMATHUTHOU
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe TmoJsie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE HIIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKLIMU OT CKOPOCTH M3MEHEHMS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMUS.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTu4eCKuil MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHuii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUHEHWU PpE3UCTOpPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MabIX KOJeOaHU Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B LENM W3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpoMAZHUMHbIE G0JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacupocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJsIpu3aus, audpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPeJIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHHUe,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIEHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yrom IOJHOTO
BHYTPEHHETO OTPaKCHUS.



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

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
IJIaBHBIX ~MAKCMMYMOB TIpH NAJCHHWM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMonMHEHOE pACHPOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenue nokasarens npeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTAHBL.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBantoBasi pusnka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrU GOTOHA C €T0 YACTOTON. DHEPTUs
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa s hoTodpdekra. «KpacHas rpanuiia»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

Ceeroauop.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YpPOBHS JHEPruu Ha JApyrou. Bumbl
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HaOmronenue TMHENYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAKOIIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocraBa



panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIPOTOHA W HelTpoHa. Hykmonnas moxens sipa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepubie cuibl. JledekT maccol siapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHULI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKkue 3BE3[bI, IJIAHETHI, UX BUIAUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEIOBATEIbHOCTU. BHYTpEHHEE CTpOEHHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xBasapsl. YEpHbIE ABIPBI B sSapax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (UINYECKONM KapTUHE MHpPaA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypcaMM MAaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJ00US TPEYTOJIHLHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: NWHUAM DIEKTPONEpEAady, TEHEPATOpP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHAast Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalM{, TMO3UTHBHBIX BHYTPEHHUX  YOEXIECHUI, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULMK 00YUaIOIIErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM TrpaXIaHCKOU WJICHTUYHOCTH,
NaTpuOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHWBATh CUTYallMI0 W MPUHUMATh OCO3HAHHbBIC pPEILEHUS,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0JI0TrN49eCKOr0 BOCIIUTAHMSA

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUSI,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATHh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA TO (PU3UKE B MPAKTUYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIIAITh OOIIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHMUMATh M HCIOJIb30BATh MPEUMYILIECTBA KOMaHJAHOW W MHAWBUIYAIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC 1eHCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HAaBbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN HWHTEJUICKT, MIPEATOIaT AFOTITHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHHMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax poJjib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJEei:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbI UCTOYHHMK CBETA, SACpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJI€Jb aTOMHOIO sjipa NP PELIEHUH (PU3NUECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: AJIEKTPHUECKAs MPOBOJIUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pPAacIpOCTpaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
ANEKTPUUYECKUIN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HANPSKEHUE, AIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsiJ U CHiIa Toka B TIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPHU ONMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUIT
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIWYUHY C JAPYTHUMH
BEJINYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, MCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
aATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (U3UYECKUEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajjieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHIITEHHa i doTtorddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nmocrynartel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, MpU 3TOM pa3indaTh CIOBECHYIO (OPMYITHPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
NPUMEHUMOCTH;

ONPENEIATH HAIIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO NOJIsSI ITPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh U OIKUCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OPYIOBaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUHM HCCIEI0BAaHUMN B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCHOJNB3YS (PHU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LETIOYKY PACCYXKJIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS] YU4EOHOW U HAYyYHO-TIOMYJIAPHON MHGOpPMAIIHNH, TOTYyYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PalUOHAIBHO paACHpEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KaXX/I0T0 U3 YYACTHUKOB TPYMIILI B PEIICHUE pacCMaTpUBAeMOU MPOOJIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHHe pa3/iejioB H TeM uudpoBbie
Ne /it P Konrpoannbie | Ilpakruueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1.2JIEKTPOJIUMHAMUKA
MaruuTHo€ 10J1e. DJIEKTPOMAarHuTHas Bubmorexa ITOK
1.1 ' P 11 1 3 https://m.eds00.ru/7f41¢97
WHTYKIUS c
Htoro no paznemny 11
Paznen 2. KOJIEGAHUS U BOJIHbBI
bu6nuorexa [IOK
MexaHudecKre U 3JIEKTPOMarHUTHEIC
2.1 9 1 https://m.eds00.ru/7f41c97
KoJieOaHMs .
bu6nuorexa [IOK
MexaHndecKre U 3JIEKTPOMarHUTHEIC
2.2 5 1 https://m.edso00.ru/7f41c97
BOJIHEI
c
bubnunorexa LIOK
2.3 Onruka 10 3 https://m.eds00.ru/7f41c97
c
Hroro no paszneny 24
Pa3znen 3.0CHOBBI CHEIIMAJIBHON TEOPUHU OTHOCHUTEJBHOCTH
. bu6nunorexa LIOK
OCHOBBI CTICTIHATBHOM TEOPUH
3.1 4 1 https://m.edso00.ru/7f41c97
OTHOCHUTEIBLHOCTH c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazgeny

Pa3znen 4 KBAHTOBAS ®U3UKA

but6mmoreka [IOK

4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97
c
but6mmoreka [IOK

4.2 CrpoeHue atoma 4 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK

4.3 AToMHOE 51pO 5 https://m.edsoo.ru/7f41c97
c

Wroro no pazueny 15

Paznena S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6nuorexa [IOK
5.1 DNIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 https://m.edso0o.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 O06o06aroree MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoxa Kourpoasbnbie | IlpakTuyeckn

n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE

padoThI e padoThbl
pecypcsbl
Huctpykrax no T/b. [locTosiHHbIE
MarHuThl U UX B3aMOJICUCTBHE.
1 MaruauTHoe nosie. BekTop MarHuTHOM 1 bubmorexa HOK
' b My https://m.eds00.ru/ff0c9778

UHIYKIWU. JINHUY MarHUTHOM
WHIYKIAH
CrapTOBbIil KOHTPOJIb. MarHuTHOE

5 T0JI€ MMPOBOJHUKA C TOKOM. OTIBIT 1 bu6mmoreka [JOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtopHnast pabora «3yuenue 1 1 bubnunoreka [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME MarHuTHOTO MOJISI Ha
IIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

5 JleticTBE MarHUTHOTO TTOJIS Ha 1 bubmuorexa [JOK

JIBUKYUTYIOCS 3apsKEHHYIO YaCTHILY.

https://m.edsoo.ru/ff0c9df4
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Cwta Jlopenma. Pa6oTa cuibl
Jlopenua

DnekTpoMarauTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOM UHAYKIuHU. DJ(C
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«Hccnenosanue sIBJICHUS
AIEKTPOMArHUTHON MHTYKITUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsI KAaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE 110JIE

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

TexHu4eckne ycTpomucTBa U ux
IIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
ANIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX YACTHII,
WHIYKIUOHHAs I1eYb

10

O6o06maromuii ypok «MaraHutHoe
noJie. DNEeKTPOMarHuTHAs HHIAYKITUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruuTtHoe 1ose.
aﬂeKTpOMaFHI/ITHaﬂ UHAYKOUSA»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OoHBIE MEXaHUUECKHE
koseOanus. 'apMoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpalenue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajblX KojeOaHu rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACCHI IPy3a»

14

KoneGarenbubiii koHTYp. CBOOOIHBIC
3JICKTPOMAarHUTHbIC KOJICOaHUs B
UJCaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHAJIOTHS MEKIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0J1eOaTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXaroOIINX
KoseOaHusX. BeIHyKIeHHBIE
MexaHH4YecKHe Kojiebanus. Pe3onanc.
BrIHyX1eHHBIE 2TIEKTPOMArHUTHBIE
KoaeOaHus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

ITepemenHbIi TOK. CHHYCOUAAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYAHOE U
JIEUCTBYIONIEE 3HAYEHUE CHIIBI TOKA U
HanpsHKeHUs

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
TeHepaTopa IMEPEMEHHOIO TOKA,

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



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

JUHUH 3JeKTpornepead

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 KynbTypa ucnonb3zoBanus
AIIEKTPOIHEPTHH B MOBCEAHEBHON
KU3HU
MexaHuueckne BOJIHbI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopoctb bubnnorexa [HOK
pacrnpocTpaHEHHs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U MPOIOJILHBIE BOTHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIEC BOJIHBI, UX
23 cBoiicTBa u ckopocts. [llkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AJIIEKTPOMATrHUTHBIX BOJIH
[TpUHIMITBI PATHOCBSI3U H
24 TeneBuneHus. Pazsurue cpencts
cBs3u. Pagmonokanys
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonMHEHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPaKEHUS
27 cgeta. [locTpoeHue nzobpaxenuii B bubmmorexa [JOK
) P P https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3€pKajie
28 [Ipenomnenue ceeta. [lonHoe bubnmoreka [JOK



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

BHYTpeHHee oTpakeHue. [IpeaenbHbii
YrOJI ITOJIHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/ffOcd7f6

29

JlabopaTtopHas paborta «3mepenue
1oKa3areJsl MPETIOMIICHHS CTCKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [TocTpoenue n3obpaxeHuit B
nuH3e. Popmysia TOHKOM JIMH3BI.
VYBennueHue JIMH3bI

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

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX»

32

Hucniepcus cBera. CII0XKHBIN cOCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»

33

WnTepdepennus creta. Audpaxus
cBeta. [ludpaknuonHas pemeéTka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.
HOJ'IHpI/BaI_II/ISI CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue MpuOOPHI U yCTPOUCTBA U
yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS

36

FpaHI/II_[I)I MIPUMEHUMOCTH
KJIaCCHYECKOM MEXaHMKH. HOCTYJ'IaTLI
crenuanabHOM TCOpHUUn
OTHOCHUTCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENHHOCTHh OJJTHOBPEMEHHOCTH.
3ameJIeHHe BpPEMEHH U COKpaIlleHUe
JJIAHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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https://m.edsoo.ru/ff0cfa42

DHEPrus U UMITYJIbC PEIITUBUCTCKOMN

38 yacThulbl. CBsI3b MACChI C DHEPTUEN U bubmorexa HOK
HpL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS IMOKOS
Konrponsnas padora «OnTHKa.
39 OCHOBEI CIEUAILHON TEOPUH bubmorexa HOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH)
40 ®oronsl. opmyna [1nanka. Dueprus bubnnorexa [HOK
¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE 56 [TOK
noOInoTeEKa
41 .0 A.T.
porospexra. OnbrTer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl pororddexra. YpaBHEeHHE
42 3ﬁHMTe§I)Ha J?s)lq&)oma(i)gema bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» ¢potodddexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMuueckoe OeHCTBHUE bubmorexa LOK
ACBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpocTsa u
MPAKTUYECKOEe MPUMEHEHHE!
44
¢doTorIeMeHT, POTOIATUHK,
COJIHEUHas OaTapest, CBETOIUO/
bu6mmoreka [JOK
Penrtenue 3amad mo teMe «JIE€MEHTEI
45 N https://m.edsoo.ru/ff0d030
KBAaHTOBOM OITHUKN )
Monens atoma Tomcona. OTBITEL
46 Pesepdopna no paccesHuro o-yactu bubmmorexa LIOK
PROPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
47 IToctynarer bopa bubnuoreka [IOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d0afa

Wznyuenue u norjuouieHnue GOTOHOB

48 IIpU [EPEeX0/ie aTOMa C OJTHOTO YPOBHS bubmmorexa [TOK
. https://m.edsoo.ru/ff0d0Oafa
SHEPruu Ha Ipyroi. Buasl ciekTpos
BonHoBbIe cBolcTBa yacTull. BonHbI
49 ne bpoits. KopnyckynsipHO-BOJIHOBOM bubnmoreka [JOK
nyann3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE M3]Ty4CHHE
OTkpeITHE PAIUOAKTUBHOCTU. OTBITHI
50 Pe3e€)®opﬂz 10 OTIPEIEIICHUIO COCTaBa bubmorexa LHOK
https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3ITyYCHHUS
CgoiicTBa asbda-, 6era-, raMma-
51 u3nydeHus. Bnusnue
pPaZMOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI
OTKpBITHE IPOTOHA W HEHTPOHA.
W3otomnbl. Anba-pacna. bubmorexa HOK
52 . y https://m.edso0.ru/ff0d116
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- ”
pacman. 'amma-u3nydeHue B
DHeprus CBA3M HYKJIOHOB B Sipe.
Snepusle peakuuu. S nepHbiin bubnnorexka [JOK
53 peakrop. [Ipo0iemMbl, mepCHEKTHBHI, https://m.edsoo.ru/ff0d135
HKOJIOTUYECKHUE aCTIEKTHI sIIePHOU 6
SHEPTeTHKH
DnemeHTapHbIe YacTUIIBl. OTKpPHITHE
54 no3uTpoHa. MeTob! HaOIOIeHUS U bubnuorexa [IOK

PErUCTPaLUK SJIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHnameHTaIbHbIE

https://m.edsoo.ru/ff0d0e38
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B3auMoaencTeus. EqnHcTBO
(bU3HYECKON KapTUHBI MUPay

55

OTansl Pa3BUTHA aCTPOHOMUMU.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HaYEHUE acTpOHOMUU. Bun
3BE€3naHoro Heba. Co3Besaus, sipKue
3BE3/1bl, IIJIAHETHI, UX BUIUMOE
nBuxeHue. ComHeyHasi cuctema

56

Comnune. ConHeuHast akTUBHOCTb.
Uctounuk sneprun ConHia u 38E371

57

3BE3bI, X OCHOBHBIE
XapaKTePUCTHKH. 3BE3IBI TIIABHOU
MOCJIeIOBAaTENILHOCTH. BHYTpeHHee
cTpoenue 38&311. COBpeMeHHbIE
MPECTaBICHUS O MPOUCXOKICHUU U
sposrord CoJIHIIA U 3BE3]T

58

Muneunsii [Tyre — nHama ["anakTuka.
[Tonoxenne u neuxenue ConHLa B
I'amaktuke. ['anaktuku. YEpHbIE ABIPHI
B SIJIpax rajJakTHK

59

Bceenennas. PasOeranue rajakTUk.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznydenue.
MertaranakTuka

60

HCpCH_ICHHLIC l'[pO6J'I€MBI ACTPOHOMHHU

61

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o06matromuii ypok. Poib dhusuku n




ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YyeJjioBeKa

63

O6o06maromuii ypok. Pois u mecto
(U3HKHK B aCTPOHOMHMH B
COBPEMEHHOM Hay4YHOU KapTHHE MUPa

64

Ob6o6maromuii ypok. Poib
(usnueckoit Teopun B GopMHUPOBAHUH
HpeICTaBlICHUI 0 HU3HUYECKON
KapTHHE MUpa

65

Ob6o06maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPECTABICHUN O IPUPOE

66

PesepBHBI ypok. MarHuTHOE 110JI€.
ONEeKTpOMAarHuTHAsE HHIYKIIHS.
ITpomexyTouHast arrecTanus
(TecToBas paboTa)

67

Pe3epBHbIii ypok. OnTrka. OCHOBBI
CIEMaJIbHOM Teopun
OTHOCUTEJIBHOCTH

68

PesepBHbiii ypok. KBantoBas gusuka.
DneMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. I'. A Msxues, b.b. byxosues, H.H.Corckuii «®u3uka. 10 kmacc», -M.:
ITpoceenienne,2020

2. I' L. Msaxumes, b.b. byxosues, B.M. Hapyrun «®usuka. 11 kmacc», -M.:
[Tpoceemenne,2021

3. A.Il.PermkeBuy, 3amaunuk «®Pusuka 10-11», -M.:/Ipoda,2019

4. JILA.Kupuk «®uzuka 10. CamocTosiTenbHbIE U KOHTPOJIbHBIE padOThI», -M..:
Mnekca,2020

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. I'. . Msaxuwes, b.b. byxosues, H.H.Corckuii «®usuka. 10 kmace», -M.:
ITpoceenienne,2020

2. A.I1.PeiMkeBHy, 3amaunuk «Pusuka 10-11», -M.:JIpoda,2019

3. JLA Kupuk «®uzuka 10. CamocTosaTeNIbHBIC U KOHTPOJIbHBIE PaOOTH», -M.:

Hnexca,2020

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1. bu6bnmmoreka IIOK Akagemun MunuctepcTBa npocperieHus Poccrn—
Pexxum noctyna: https://myschool.edu.ru/

2. bubnmmoteka — Bc€ no npeamery «duzukay. — Pexum goctymna:
http://www.proshkolu.ru

3. O6pazoBarenbHBIN HHTEPHET-PECYPC AT IKOJIbHUKOB, CTY/ACHTOB,



yautenel u pogureneid. — Pexxum gocrtyma: https://www.yaklass.ru//
4. «Kmacc!nas pusukay - 00pa3oBaTEIBHBIA CAUT ISl TEX, KTO JIFOOUT
(GHU3KKY, YIUTCS caM U YYUT IpYyrux... — Pexum pocryna: http://class-
fizika.ru/home.html

5. BuaeoonsIThl Ha ypokax. — Pesxkum gocrtyma: http://fizika-class.narod.ru



