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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
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 Poccuiickoiu denepanuu, peanu3yrommx OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odydaromuxcs 11 kimacca npu o0yyeHun ux
¢bu3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO MOJAXO0JA.
[Iporpamma mo ¢usuke cooTBercTBYeT TpedoBanusim OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAyYHbIMU Y4Ye€OHBIMM MpeaMeTraMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOECHUS Kypca (pr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u acrpoHomued. Vcmosib30BaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKIJIAJ B (POPMHUPOBAHUE €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
NOJIOXKEH pAN UACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHLHIBI €ro
MOCTPOEHUS.



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 ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX 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 palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30I1aCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOEHUs (PU3NUECKON TEOpUH, posi PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENIBHOCTU O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
IpaKTUYECKUX padoT. BhifeneHne B yKa3aHHOM IEpedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, MCCIECI0BaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKON MOJIEIbIO, MMO3BOJISIIONINE MPUMEHATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUsI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKpY’KaroIlIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpeIHEro o01iero o0pa3oBaHus J0KEH U3y4aThCs B YCIOBUAX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme o (pU3HKe YYEHHUYECKHX MPAKTHUECKUX padO0T U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JABYX oOydamommuxca. TeMaTudecKue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOTO OTHOIICHHS K OKPYXKAIOLIUM SIBJIICHUSIM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE TPEACTABICHUN O poiu (U3UKU AJS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBbl  3HAHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsCHeHHUS (PU3WYECKUX SBICHUHW B TPUPOAC H JUISI TPHHITHSI
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

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

e TOHWMaHHWE (U3UYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTHICCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpEENIECHNS IOCTOBEPHOCTH OTYYEHHOTO PE3yIIbTaTa;

e CO3JIaHWC YCIIOBHM JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpa3oBanus otBoauTcs 68 wacoB: B 11 kmacce — 68 gacoB (2 yaca B HEZIETIO).

[Ipenmaraemeiii B mporpamMme 10 (U3WKE TMepedeHb JIAOOPATOPHBIX M

MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekrpoguHaMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIA JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAITPaBJICHUE.

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

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUHU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKLIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHL, HHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIIHAH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYIIEH CUIIbI MHAYKLIUU 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 3JIEKTPOMATrHUTHON MHIYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrumryga u (aza xoneOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHna. 3akoH CcOXpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HMU.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3onanc mnpu MOCIEIOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

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

HccnenoBanre NEPEMEHHOIO TOKa B LENA W3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nupakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHUE, MOJspru3aus, 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, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIWIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, 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
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
npesioMJIeHUE, MoJsspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

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

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIEHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

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 T€OMETPUYECKON ONTUKH.

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

Hudpakus cBera. JludpakiumoHHas pemérka. YclIoBHEe HaOIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

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

Jlemoncmpayuu

[IpsAMONTMHEWHOE pPaCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Hab6mronenne natepdepeHnm cBera.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokaszarens NpeoMICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKPAILCHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



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

Paznen 7. KBanTtoBasi pusuka
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 rpanuia»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICMCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTaHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue M mOTIIOUIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoits. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOXKHOCTh CTpOeHUs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa



panuoakTuBHOrO wu3nydeHus. CpoiictBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. OIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: AO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PemkToBOE M3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOro MOyIIapus U IpKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTUHE MHpPA, POJib (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHa B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, Puznueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHI M MX MPOCKIHUH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUA B KMBOW MPUPOJIEC, IEUCTBHUE
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  mMarHuTHBIE TIONIOCA 3€MJIM, 3JIEKU MArHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NUHUAKA DJEKTPOIIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh TOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIIbHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaM mpodhecCHOHATbHON JesTeNbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B MpOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHs MPOOJEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThl HJi JO0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTbh poid C y4ETOM MHEHMI YYacTHUKOB, OOCYXJaTh Ppe3yibTaThl
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;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO SPYIUIIMH B OO0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENbHONW  pediaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa 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,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce nOCTHXKEHUSI JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

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

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsijl, Iy4d CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sipa MpU pPelieHUuu (U3UIECKUX
3a7ad4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJsI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTpPAHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepenus, audpakuus W TOMApPHU3ALUS  CBETa, JUCIEPCUsl CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas
PaIOAKTUBHOCTE;

OMUCHIBATh M3YUYCHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHUE,  DJICKTPUYECKYI0  MPOBOJUMOCTh  pa3JIMUHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKW, SHEPTUs HJIEKTPUUYECKOT0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M CWila TOKa B MpoIecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CUJIa JMH3bI, MPU OMUCAHUM TMPABUIBLHO TPAKTOBATH (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEITUYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, MCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3bIBAIONIME JAHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUs PHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXpPAHEHUSs
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nmocrynartel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



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

OINPEIENATh HAIIPaBJICHUE BEKTOPA NHIYKLIUHA MarHUTHOT'O OJISl TPOBOIHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMNBIT H
(GbOopMyIMpPOBATH BHIBOIBI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO HM3MEPEHUS U MCIIONIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh MnpaBuia 0€30MacHOrO TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYMUHBI U (POPMYIIHI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOJTYyYaeMylo HH(pOpMaIuio;

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 OOBSICHEHHUE MPOIIECCOB OKPYKAIOUIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JJIi COXPAHEHUS 3J0POBbS M COOJIOIECHUS HOPM DKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jiejioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznen 1. JIEKTPOANHAMUKA
MarunurtHoe 1oJe bubmmorexa [IOK
1.1 3 ' 11 1 2 https://m.edsoo.ru/7f41c97¢c
JEKTPOMArHUTHAS MHIYKIIHS http://resh.edu.ru/
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA 1 BOJITHBI
MexaHu4eckue u bubmmorexa [TOK
2.1 5 9 1 https://m.edsoo.ru/7f41c97c
AJIIEKTPOMArHUTHBIE KOJIeOaHUsI http://resh.edu.ru/
MexaHnyeckue u bubmmorexa [TOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
3JIEKTPOMAarHUTHBIE BOJTHBI http://resh.edu.ru/
bu6mmorexa [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
. bubmuoreka [JOK
OCHOBBI CIEIIMAIBHON TEOPUHU
3.1 4 1 https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH http://resh.edu.ru/
Uroro no pazgeny 4



https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH
4.2 Crpoenue aToma
4.3 AToMHOE PO

Hroro no pasaeiny

19

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

DNeMEeHTbl aCTPOHOMUU U

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
https://videouroki.net/video/astronomiya/11-

51 7
acCTpOPUHUKH class/
https://videouroki.net/video/astronomiya/11-
class/astronomiya-11-klass/
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IIOBTOPEHUE
bu6mmorexa [IOK
6.1 O6o06maro1iee TOBTOPEHHE 0 https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
Hroro no pazgeny 0
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://m.edsoo.ru/7f41c97c
http://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

11 KUJIACC
KoandecTBo 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

ITocTossHHBIC MATHUTEI M X
B3anMoOAercTBHE. MaruuTHoOe
nosie. BekTop MarHuTHOM
MHAYKIMU. JIuHnmn

bubnuoreka [{OK
https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/lesson/

MarHuTHOM UHAYKUIMH. §1, 3806/start/46748/
ctp.S; ctp.10 EI'D
MarunuTtHoe 1oJje
MIPOBOJIHUKA C TOKOM. OIBIT
bubnunoreka LIOK

Opcrena. Bzaumoaeiicteue
MIPOBOJIHUKOB C TOKOM. §1,
ctp.5; ctp.10 EI'D

https://m.edsoo.ru/ff0c98fe

JlabopaTtopHas padota Nel
"HaGmronenue neiicTBus

MATrHUTHOTO HOJIS Ha TOK'".
cTp. 413

bubmmoteka IIOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TOJISt
Ha IPOBOJIHUK ¢ TokoM. Cuna
Awmmnepa. §2, ctp.11; cTp.16
EI'3; §3camocr., cTp.17;
ctp.19 EI'D.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc9acO
https://resh.edu.ru/subject/lesson/
3806/start/46748/

JleiicTBHE MarHUTHOT'O MOJIS
Ha JIBUKYIIYIOCS

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/



https://m.edsoo.ru/ff0c9778
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/3806/start/46748/

3apspKeHHYIo yactuiy. Cuna
Jlopenua. PaGoTa criibl
Jlopenna. §4, ctp.20; ctp.23
EI'D; §5 camocrt., cTp.24;
ctp.25 EI'D; §6, cTp.27;
ctp.30.

DneKTpoMarHuTHas
uHaykus. [ToTok BekTopa
MarHuTHoN unaykuuu. I1C
MHJYKUWU. 3aKOH
3JIEKTPOMATHUTHOMN
unaykuuu dapanes. §7,
ctp.31; ctp.34 EI'D; §8,
ctp.35; ctp.39 EI'D; §9
caMmocrt., ctp.40; ctp.42 EI'D;
§10 camocr, cTp.43;
cTp.45,46 EI'D

3806/start/46748/

https://resh.edu.ru/subject/lesson/
4908/start/96375/

Jlaboparopnast pabota No2
«3yueHue siBIEeHUS
3JIEKTPOMarHUTHOM
UHIYKIMW». cTp.414

bubmmoteka IIOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. SJ1C
CaMOMHIYKIIMU. DHEPTUS
MarHUTHOTO TOJIS KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE
nosne. §11, ctp.47; ctp.49;
§12 camocr, ctp.50; cTp.52.

TexHuueckue ycTpoucTBa u

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/
5905/start/46858/

https://resh.edu.ru/subject/lesson/



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/4941/start/146203/

10

11

12

13

14

WX IPUMEHEHHE: TIOCTOSTHHBIE
MarHMThl, 3JICKTPOMArHUTHI,
AJEKTPOABUTATENb,
YCKOPUTEIH 3J€MEHTAPHBIX
YacTHUll, UHAYKIIUOHHAS MEYb.
OK, pedepatsi+
MIpEe3eHTAIHH.
O6o0maromuii ypok
«MarautHoe mnoJe.
DneKTpOMarHuTHasI
WHITYKITHAS

KonTponbnas padora Nel mo
Teme: «MarHuTHoe more.
DneKTpOMarHuTHasI
WHIYKIHS

CB0OOIHBIE MEXAHUYECKUE
kosebanus. 'apmoHndeckue
KosebOaHus. YpaBHEHUE
TapMOHHYECKHUX KoJeOaHHi.
[IpeBparenue sHepruu.
ctp.53, §13, cTp.58 EI'D;
ctp.59, §14, cTp.79; c1p.66,
§15 camocr, cTp.68.
Jlaboparopnas pabota Ne3
"OnpeneneHne yCKOpeHus
CBOOOTHOTO TIAZICHUS TIPH
oMoy MasiTHuka'". crp.415

KonebatenbHbIil KOHTYP.
CBoOOIHEBIE

4941/start/146203/

bubmuoreka [{OK
https://m.edsoo.ru/ffOcab82

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06
https://resh.edu.ru/subject/lesson/
4907/start/78497/

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://resh.edu.ru/subject/lesson/4941/start/146203/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://resh.edu.ru/subject/lesson/4907/start/78497/
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC

https://resh.edu.ru/subject/lesson/

KOJIEOaHUSA B UI€aIbHOM 5903/start/46945/
KoJieOaTeIbHOM KOHTYDE.
AHayorus Mexay
MEXaHUYECKUMU U
3JE€KTPOMArHUTHBIMU
KoJnebanusimu ctp.74, §17,
ctp.76 EI'D; c1p.77, §18
camocT, ctp.79.
®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHUH B
15 HJicaIbHOM KOJIe0aTeIbHOM bubmuoreka [IOK
koHType. c¢1p.80, §19, cTp.82 https://m.edsoo.ru/ff0ch9c4
EI'3; cTp.83, §20 camocr,
ctp.85 EI'D
[IpencraBnenue o
3aTyXaroumx KoJIeOaHusIX.
Beinyxnennsre Bubnuorexa [IOK
16 MEXaHUYECKHUE KOJIeOaHusl. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeinyxneHnsie https://resh.edu.ru/subject/lesson/
3JIEKTPOMArHUTHBIE 5903/start/46945/
Kosebanus. cTp.69, §16,
ctp.73; cTp.96, §23, cTp.97.
[TepemeHHBIN TOK. BuGmmoreka LIOK
CuHycou1aIbHbIH https://m.edsoo.ru/ffOchd34
17 [IEPEMEHHBIN TOK. MOIIHOCTH https://resh.edu.ru/subject/lesson/
IIEPEMEHHOT0 TOKA. 4909/start/47006/
AMIUIUTYHOE U https://resh.edu.ru/subject/lesson/
5904/start/72014/

JIEWCTBYIOLIEE 3HAYEHNE



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

18

CHJIBI TOKA U HAIIPSKEHUSI.
ctp.86, §21, ctp.90 EI'D;
ctp.91, §22 camocr, c1p.95
EI'D; ctp.101, §25 camocrT..,
ctp.104.

Tpanchopmarop.
[IpousBoacTBO, Mepenava u
oTpeOIeHNE AIEKTPHUIESCKOM
SHEPruu. JKOJIOTUYECKUE
PHCKH TIPU ITPOU3BOICTBE
anekTpo3Heprun. Kynsrypa
HCTIOJIb30BaHMS
3JIEKTPOIHEPTUH B
MMOBCCAHEBHOM JKU3HU.
ctp.105, §26, cTp.108;
ctp.109, §27, cTp.112;
ctp.113, §28 camocr.,
ctp.115; OK, noknan.

https://resh.edu.ru/subject/lesson/

5529/start/146292/

19

20

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKa, FeHepaTopa
MIEPEMEHHOT0 TOKA, TMHUN
anektponepenad. OK,
JOKJIaJ

MexaHnuecKne BOJIHBI,
YCIIOBUS pacIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie n

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54
https://resh.edu.ru/subject/lesson/
3795/start/270796/



https://resh.edu.ru/subject/lesson/5529/start/146292/
https://resh.edu.ru/subject/lesson/5529/start/146292/
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/

IIPOJIOJIbHBIE BOJIHBL. cTp.116,
§29, ctp.121; cTp.122, §30
CaMocT.,.

21

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
tToHa. TemOp 3ByKa. cTp.125,
§31, ctp.127; cTp.128, §32
camocrt., ctp.130 EI'D

bubnunoreka LIOK
https://m.edsoo.ru/ffOcccOc

22

WuTepdepennyst, nudpaxus
1 TIOJISIPHU3AIHS
MEXaHWYECKUX BOJH. cTp.131,
§33, ctp.137; cTp.138, §34
caMocT.,, cTp.139.

23

24

DNeKTPOMarHuTHBIE BOJIHBI,
HX CBOWMCTBA U CKOPOCTb.
[IIxana 3eKTpOMarHuTHBIX
BOJIH. cTp.140, §35, cTp. 145
EI'D; cTp. 146, §36 camocT.,
ctp.150 EI'3; cTp.246, §66,
cTp.248; c1p.249, §67
camocT., cTp.253; c1p.254,
§68, cTp.258; cp.157, §39,
ctp.159 EI'D.

N3o6perenue panuo A.C.
[TonoBeM. ITpuHIATIBL
PaZNOCBSI3H U TEJICBUICHUS.
PazBuTue cpeacTs cBs3u.
Pagnonokanus. crp.151, §37,
ctp.154 EI'D; cTp.155, §38

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccfe0
https://resh.edu.ru/subject/lesson/
4913/start/47383/

https://resh.edu.ru/subject/lesson/
4915/start/47443/



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4915/start/47443/

25

camocT., ctp.156; ctp.160,
§40 camocr, cTp.162 EI'D;
ctp.163, §41, cTp.165;
ctp.166, §42, cTp.167;
ctp.168, §43 camocr, ctp.169

KontponsHas padora Ne2 o
teme: «KoseOaHus 1 BOJTHBD»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcc6f8

26

CxopocTs cBeTa.
[IpssmonuneiHoe
pacnpocTpaHEHUE CBETA B
OJIHOPOJHOM Cpeje.
ToueuHblil HCTOUHUK CBETA.
JIyu cBera. ctp.172, §44,
ctp.173, OK.

bubnuoreka [{OK
https://m.edsoo.ru/ff0cd350
https://resh.edu.ru/subject/lesson/
4914/start/47590/

27

28

29

OTtpakenue cBeTa. 3aKOHbI
OTpaKEHHS CBETA.
ITocTpoenue nzodpaskeHuii B
IJIOCKOM 3epKaie. cTp.174,
§45, ctp.175 EI'D; c1p.176,
§46 camocr., ctp.178.

[Ipenominenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPa’KEHUS.
ctp.179, §47, ctp.182 EI'D;
ctp.183, §48, cTp.186 EI'D;
ctp.187, §49 camocr,
ctp.189-190.

JlaGopatopHnast pabota Ned

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd4e0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7f6

bu6nunorexa LIOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/4914/start/47590/
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

"N3mepenue nokaszaTeis

MpeaoMJIEHHUs cTeka" cTp.
416

https://m.edsoo.ru/ffOcd67a

30

31

32

33

JInnssl. IlocTpoenue
M300pakeHMi B JIMH3E.
®opmyJia TOHKOHN JTUH3BL.
YBenudenue auH3bl. cTp.191,
§50, ctp.196 EI'D; cTp.197,
§51, ctp.198; cTp.199, §52
camocT., ctp.201-202 EI'D.
Jlaboparopuas pabora No5
"OnpenesneHue oNTUYECKOM
CWIBI 1 (POKYCHOTO
paccTosiHus coOuparorien
nuH3bl" cTp.417

Hucnepcus cera. CoxxHBIN
coctaB Oenoro cBera. L{Ber.
JlaGopatopHnas pabora
Ne6«Habmronenue aucnepcuu
ceeta» cTp.203, §53, ctp.205
EI'3Q; ctp.419

WnTepdepennys ceera.
Hudpaxius ceera.
JudpakimonHas
pemérka.ctp.206, §54,
ctp.210 EI'D; erp.211, §55
camocrt.; ctp.213, §56,
ctp.215; ctp.216, §57
caMocT., ctp.217; ctp.218,

bubnmoreka [IOK
https://m.edsoo.ru/ff0cddle
https://resh.edu.ru/subject/lesson/
3843/start/270825/

https://resh.edu.ru/subject/lesson/
3818/start/47999/

bubmmoteka IIOK
https://m.edsoo.ru/ffOced22
https://resh.edu.ru/subject/lesson/
5906/start/197573/
https://resh.edu.ru/subject/lesson/
3866/start/151456/



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/5906/start/197573/
https://resh.edu.ru/subject/lesson/3866/start/151456/
https://resh.edu.ru/subject/lesson/3866/start/151456/

§58, cTp.220 EI'D; c1p.221,
§59 camocr., cTp.224 EI'D

[TonepedyHOCTH CBETOBBIX
BojH. [lonsspusanus csera.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf02e

34 cTp.225, §60, ctp.227 EI'D, https://resh.edu.ru/subject/lesson/
cTp.228. 3853/start/48173/
Onrtuyeckre mpuOOPHI U

35 YCTPOMCTBA U YCIIOBUS UX https://resh.edu.ru/subject/lesson/
0€301acHOTO MPUMEHEHHSL. 3829/start/197511/
OK-+noknan
['paHMIIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHHKH. brbmorexa [IOK
TTOCTY AT CIIEHATHHOM https://m.edsoo.ru/ffOc_f862

36 TCOHH OTHOCHTCITBHOCTH, https://resh.edu.ru/subject/lesson/

5907/start/48231/
c1p.229, §61 camocr., https://resh.edu.ru/subject/lesson/
crp.231; crp.232, §62, 4916/start/290362/
ctp.231 EI'D
OcCHOBHOE CIIEJICTBUE U3
MOCTYJIATOB TCOPHH
OTHOCHUTEIILHOCTH.

37 OTHOCHTENBHOCTH bubmmoteka IIOK
OJTHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa42
3ameieHre BpEMEHH U
COKpallleHHe ITUHBI. cTp.236,

§63, ctp.238 EI'D
OHeprus ¥ UMITyJIbC
38 PENATUBUCTCKOM YaCTHULIBI. bu6muoreka [JOK

CBs13p Macchl € HEpPruen u
UMITYJIECOM. DHEPIHsl MOKOSI.

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://m.edsoo.ru/ff0cf862
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://resh.edu.ru/subject/lesson/4916/start/290362/
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

ctp.239, §64, ctp.241 EI'D;
ctp.242, §65 camocr.,
cTp.244-245 EI'D

KonTtponsHas padora Ne3 mo
TeMme: «Onruka. OCHOBBI

bubnunoreka LIOK

39
CIIELIMAIBHON TEOPHUU https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
KBanroBas ¢uzuka. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcffc4
®otorddexr. [Ipumenenne
40 dororddekra. cTp.259; bubmmorexa LIOK
260, §69 ' 2.65' ’ https://m.edso0.ru/ff0d015e
¢1p-~60, » CTP-252; https://resh.edu.ru/subject/lesson/
cTp.266, §70. 4917/start/ 197790/
Pemrenue 3agad mmo reme:
"3akonbl potordpdekra”
41 3amgaunuk "®dusuka, BOMPOCH!
u 3amaun" B.M.Baranosa
T.I'.Baranosa ctp.241-245
bubmmoteka IIOK
®otomst. Kopryckysipro- https://m.edsoo.ru/ffOc_felG
42 BOJHOBOI JIyaIH3M. CTp.268 https://resh.edu.ru/subject/lesson/
i 271yEr9 - CTP-208, 3878/start/48318/
§71, crp. https://resh.edu.ru/subject/lesson/
6084/start/147300/
JaBnenue cera. OnwIThI 1. Bbu6muoreka IIOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a6
JIEWCTBUE CBETA. CTP.272, https://resh.edu.ru/subject/lesson/
§72, ctp.274. 3878/start/48318/
44 TexHuueckue ycTpoucTsa u https://resh.edu.ru/subject/lesson/

MPaKTUICCKOC ITPUMCHCHUC:

3878/start/48318/



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://m.edsoo.ru/ff0cfe16
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/6084/start/147300/
https://resh.edu.ru/subject/lesson/6084/start/147300/
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/
https://resh.edu.ru/subject/lesson/3878/start/48318/

¢dorosnemenT, GpoTogaTUHK,
CoJIHEeUHas OaTapes,
ceetoquon. OK+moxnang

Pemrenue 3agad mo reme
"J1eMEHTHI KBAHTOBOU

bubnunoreka LIOK

45 ontuku". crp.275, §73, https://m.edsoo.ru/ff0d0302
ctp.278 EI'D.
Crpoenue atoma. OMBITHI Bbubnnorexa [IOK
46 Pesepdopna no paccestauro o- https://m.edsoo.ru/ff0d091a
yactull. [L1anerapHas Moenpb https://resh.edu.ru/subject/lesson/
aToMma. ctp.279, §74, cTp.283. 3910/start/48347/
bubnuoreka [{OK
https://m.edsoo.ru/ff0dOafa
Tocrynars Bopa. Moxens https://resh.edu.ru/subject/lesson/
47 aToMa Bojopoza o bopy. 5908/start/197851/
c1p.284, §75, c1p.288 EID. Bubmmorexa HOK
’ ’ https://m.edsoo.ru/ff0dOafa
https://resh.edu.ru/subject/lesson/
6329/start/48202/
bubmmoteka IIOK
48 Jlazepsr. c1p.289, §76, https://m.edsoo.ru/ff0d0ca8
ctp.293 EI'D https://resh.edu.ru/subject/lesson/
5632/start/147330/
[Ipumeps! pemienus 3aaad 1no
49 teme "AtomHas puzuxa"
ctp.294, §77, ctp.298 EI'D.
CtpoeHne aTOMHOTO sj1pa. Bbubnmorexa LIOK
50 SAnepublie cunsl. cTp.299, §78, https://m.edsoo.ru/ff0d0fd2

ctp.302 EI'3; cTp.303, §79
camocT., ctp.304.

https://resh.edu.ru/subject/lesson/
3889/start/290391/



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/3910/start/48347/
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://resh.edu.ru/subject/lesson/5908/start/197851/
https://m.edsoo.ru/ff0d0afa
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://resh.edu.ru/subject/lesson/6329/start/48202/
https://m.edsoo.ru/ff0d0ca8
https://resh.edu.ru/subject/lesson/5632/start/147330/
https://resh.edu.ru/subject/lesson/5632/start/147330/
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/

OHeprus cBA3U HYKJIOHOB B
sape. ¢tp.305, §80, ctp.307

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

°1 EI'D; cTp.308, §81 camocr, https://resh.edu.ru/subject/lesson/
crp.309 EI'D 4918/start/48463/
PagnoaxktuBHOCTE. CBOMCTBA But6morexa [HOK
anba-, Gera-, ramma- https://m.edsoo.ru/ff0d_1162
52 namyscrms. c1p.310, §82, https://resh.edu.ru/subject/lesson/
3889/start/290391/
crp.312; ctp.313, §83 https://resh.edu.ru/subject/lesson/
camoct, c1p.317 EI'D 5845/start/151635/
3aKOH paJIMOaKTHBHOTO
pacnana. [lepuon
53
noxypacnazaa. crp.318, §84,
ctp.320 EID.
Pemrenue 3ama4 o reme:
"3aKOH paIMOAKTUBHOTO
54 pacnazna. [lepuon
noypacnaaa". ctp.321, §85,
ctp.322 EI'D
DneMeHTapHbIe YaCTHUIIBI. Bu6morexa LIOK
OTKpbITHE O3UTPOHA. https://m.edsoo.ru/ff0d0e38
Mertobl HaOIIOICHUS U https://resh.edu.ru/subject/lesson/
PETHCTPALMH DIEMEHTAPHBIX 5909/start/48492/
55 yactull. Kpyrisiii cton https://resh.edu.ru/subject/lesson/

«DyH1amMeHTaIIbHbIC
B3anuMoiericTBus. EquHCTBO

¢bu3nvecKoil KapTUHBI MUPaY.

ctp.323, §86 cTp.326 EI'D;
ctp.353, §95, ctp.356;

3900/start/8732/
https://resh.edu.ru/subject/lesson/
5777/start/147798/
https://resh.edu.ru/subject/lesson/
5779/start/147889/



https://m.edsoo.ru/ff0d1356
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://m.edsoo.ru/ff0d1162
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/5845/start/151635/
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/3900/start/8732/
https://resh.edu.ru/subject/lesson/5777/start/147798/
https://resh.edu.ru/subject/lesson/5777/start/147798/
https://resh.edu.ru/subject/lesson/5779/start/147889/
https://resh.edu.ru/subject/lesson/5779/start/147889/

ctp.357, §96, ctp.358;
ctp.359, §97 camocr.,
ctp.360; cTp.361, §98,
cTp.364

[enenue snep ypana. Llennas

56 peakuus neneHus. cTp.332,
§88, cTp.336 EI'D.
S nepHblit peaktop.
TepmosiiepHbIe peakiuu.
IIpumMenenue saepHON https://resh.edu.ru/subject/lesson/
sHepruu.ctp.337, §89, 4955/start/147828/

S ctp.339 EI'D; c1p.340, §90, https://resh.edu.ru/subject/lesson/
ctp.341; c1p.342, §91 5779/start/147889/
caMmocr., ctp.343 EI'D;
ctp.344, §92, cTp.345.
N3otomnsl. [lonyuenne n
MIPUMEHEHHE PAIMOAKTUBHBIX

58 Ezgzzgzz'piziz(;g;z{ﬁz https://resh.edu.ru/subject/lesson/

5777/start/147798/

u3nydeHuil. crp.346, §93
camocT., cTp.349; ctp.350,
§94, cTp.352.
Cucrema 3emns-Jlyna. ) ) )
Du3HYeCKas IPHPOJIA TTAHET https_://wdeourokl.net/wdeo/astro
Y MaJIbIX TE€J COJTHECYHOU nomiya/11-clasy

59 https://videouroki.net/video/astro
cuctemst. crp.371, §100, nomiya/11-class/astronomiya-11-
ctp.373; ctp.365, §99 Klass/
camocr., c¢tp.370.

60 Comnune. Comaeynast https://videouroki.net/video/astro



https://resh.edu.ru/subject/lesson/4955/start/147828/
https://resh.edu.ru/subject/lesson/4955/start/147828/
https://resh.edu.ru/subject/lesson/5779/start/147889/
https://resh.edu.ru/subject/lesson/5779/start/147889/
https://resh.edu.ru/subject/lesson/5777/start/147798/
https://resh.edu.ru/subject/lesson/5777/start/147798/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/

aKTHUBHOCTH. VICTOUHHK
sHepruu CoJiHIIa U 3BE3]I.
ctp.379, §102, cTp.383 EI'D;
ctp.388.

nomiya/11-class/
https://videouroki.net/video/astro
nomiya/11-class/astronomiya-11-
klass/

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
[JIABHOM
[IOCJIEI0BATEIbHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE

https://videouroki.net/video/astro
nomiya/l11-class/

61 https://videouroki.net/video/astro
TPCACTABICHIA O nomiya/11-class/astronomiya-11-
MMPOUCXOKACHUHN 1 3BOJIIOIINH klass/

Comnnua u 3B€371. cTp.384,
§103, ctp.387 EI'3; cTp.395,
§105, ctp.393; §104 camocr.,
ctp.391 EI'D
Mneunsiii [1yte — Hama
I'amakTuka. [Tonoxenue u
Bikerme COIHIA B https.://videouroki.net/video/astro
I'amaktuke. ['anakTuku. nomiya/11-class/
62 UpHble AIpb B AIPAX https.://videouroki.net/videg/astro
nomiya/11-class/astronomiya-11-
rajakTuk. crp.394, §106, Klass/
ctp.396 EI'D; cTp.397, §107,
ctp.401 EI'D;
Bceenennast. Pasberanne https://videouroki.net/video/astro
ranaktuk. Teopus boisbiioro nomiya/11-class/
63 B3pbIBa. PenukroBoe https://videouroki.net/video/astro

HU3JTyUCHHUC. MeraranakTuka.
c1p.402, §108, ctp.405 EI'D

nomiya/11-class/astronomiya-11-
klass/



https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/

64

65

IIpumeps! perienus 3a1ad 1o
teme "ActpoHomus'.
Hepemennsie mpo6ieMbl
actpoHomuu. c¢tp.406, §109,
ctp.407

KonrtponsHas padora Ne4 o
TeMe: «DIEMEHTBI
ACTPOHOMUU U aCTPOPHUUKI

https://videouroki.net/video/astro
nomiya/11-class/
https://videouroki.net/video/astro
nomiya/l11-class/astronomiya-11-
klass/

66

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTPOMarHuTHas
WUHIYKIMS

67

68

PesepBHblit ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUU OTHOCUTEIIBHOCTH
Pesepnsiii ypok. KBanToBas
¢uznka. JneMeHTbI
aCTPOHOMMH U acTPOPUUKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784



https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11 kimace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocBemenue»

"Coopnuk 3amad o pusuke", A.Il. PeimkeBuy, 2013r

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

"®u3uka 11 kiacce, 6a30BbIi 1 yriryosieHHbId ypoBeHs'/ I'. 5. Mskues, b.b.
byxosues, B.M. Hapyrun, non penakuueit [lappentreBoit H.A., "AkuuonepHoe
obmectBo "IIpocBemienue"

"CoopHuk 3a1a4 1o ¢usuke", A.Il. PeimkeBuy, 2013r

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://m.edsoo.ru/

https://resh.edu.ru/






