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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa oOyuvaronmuxcs 11 kiaccoB mpu oO0yueHUU
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma 1o ¢usuke cooTBercTByeT TpeboBanusim OIOC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYUTHIBAET HEOOXOAMMOCTb pPEATU3ALNHN MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEeMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TMpHOOpEeTEeHHE  CUCTEMBI  3HAHUK 00  oOmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TIPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢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 Mo (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT JTa0OpaTOpPHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBUIY ATbHBIX
0COOEHHOCTEM
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Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX TMOJIeH. JINHUM MarHUTHOM HMHAYKIMU. KapTuHa NHMHUN MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKIHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanIpaBJIeHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIUU. OJIEKTPOJBIKYIAas Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. OJIEKTPOABIKYILNAS CHia WHAYKIUU B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKLIWH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUKM UHAYKIMYA MarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MAarHuTHOTO MOTOKa.



SIBneHne caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue nedcTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue siBACHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€OAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpaiienue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akOH CcOXpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroummx KojeOaHusAX. BrIHYX/I€eHHbIE MEXaHUUECKUE
kosebanus. Pezonanc. BeiHyKA€HHbIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMUsL.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA WU
HaIPSOKEHUS.

Tpancopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: DIICKTPUYECKUM
3BOHOK, T€HEPATOP NIEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOGmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
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HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBIE 6OIHbL

MexaHnudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepuon. Ckopoctb
pacrpoCTpaHeHuss W JUIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HNurtepdepenius u niuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspU3anus, Iudpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [I[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4ecKue yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHust U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMArHWTHBIX — BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyd cBera. TOUEeUHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBera. CioXHBIN cocTaB 0enoro ceerta. LIBer.
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Cobuparoniie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. llocTpoeHue wm300pakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTPOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: OYKH, JIyIIa,
¢doroanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

IlonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab0mronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[TonydeHne ciekTpa ¢ MOMOUIBIO PU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 AUPPAKIMOHHON PEIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHnibl  NPUMEHUMOCTHM  KJIaCCMYECKOW  MexaHuku.  [locrymartsl
CIIELIMAJIbHOW TEOPHUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEMHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUTAHBL.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
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CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUN (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar
dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morjonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPrur aToMa BOJIOPO/IaA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
paguoaktuBHOCcTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
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panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMMma-u3Iy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. TepmosinepHbiii cunTe3. [IpoOieMbl U MEPCHEKTHUBEI
AJIEPHOU DHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHOU SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpeKoB 4yacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoyHIA@ W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama T'amaktuka. [lonoxenne m aBmwxkenue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ia. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYeHHE.

MaciraOnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.
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Yuenuueckue nabnooenus

Habnronenus: HeBOOpYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN ISl OTIpeieNICHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sa CEeBEpHOro MOyIIapus U IPKUE 3BE3bI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm ®uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOH KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TPEACTABICHUNA O (U3UYECKON KapTUHE MHUpa, MECTO
(bu3NYecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

Nzyuenue xkypca gusuku 0a3oBoro ypoeHsa B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumores3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPHUYECKUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IPOCKLUHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JIBW)KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNUE 3EMIICTPSCEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKUMOHHAA II€4Yb, pPANap, PATAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
coJHEeYHas barapes.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JIESITEIILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA I3CTETUKY HAYYHOTO TBOPYECTBA,

npucyuero pu3n4eckon Hayke;
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5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS
ba3oBble Jijornueckue AeMcTBUA:
CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBJIITH ~ 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOYEBHIMU MOHATHSIMH W METOJaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW ACSITENbHOCTH
B 00J1aCTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH II0 IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajaavy,
BBIIBUTATh TUNOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHhI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPhl U KPUTEPUHU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUs 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEeIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/ICTh HABBIKAMH TMOJy4eHHUs MHPOpPMAIUN (PU3UIECKOTO CONEpKaHUS 3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBbHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMAaTH3alMI0 U WHTEPIpPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (popm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3alad ¢ CcoOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPecypcocOepexeHHsl, TMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHMsI HTHPOPMAIIUH U LEJIEBON ayAUTOPHUHU, BHIOHpAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTUu3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
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OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEUCTBUI C y4€TOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEN KAXKJIOI0 YIEHA KOJJIEKTHBA;

NPUHAMATh I1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIBI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEU C TMO3ULUKA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;
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BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH KAk  OCO3HAHMS
COBEpIIIACMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJIbTaTOB H
OCHOBAaHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX TMpH aHalM3e pe3yibTaToB
NEeSATEIbHOCTH;

MPUHUMATH ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B npornecce HoCcTHKEHUS JTUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOUIUXcCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOIar afO A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOINICH CTPEMJICHUE K JOCTHXKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJsibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHaIOUIUXCSI YMEHUINA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
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TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
TOYCYHBIN AJICKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOUYHHMK CBETA, sepHas
MOJIEIb aTOMa, HYKJIOHHas MOJIeJIb aTOMHOTO sijpa MpU pPelieHuH (U3UISCKUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOU (DU3UKH: DJICKTPUYECKAs MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBHUS TOKA, B3aMMOJICHUCTBHUE
MarHuToB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBHME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUsS U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXXEHHUE, MPETOMIICHUE,
uHtepdepeHnus, audpakmus W MOJIpU3aIlds CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JMHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYCHHBIC CBOMCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJMMOCTH  Pa3IMYHBIX  Cpel) U
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3YS (PU3HYECKHUE BEIIMYMHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJis, cwia Awmmepa, cuia JlopeHma, HWHIyKTHBHOCTH
KaTYIIIKH, SHEPrys AJICKTPUYECKOT0 M MArHUTHOTO IIOJIeH, MEepHOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B TpOIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTUYECKAasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII HCIIOJIb3YEeMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIBI, YKa3bIBaTh
dbopMyJIbl, CBS3BIBAIOIME JAaHHYIO (U3MYECKYIO BEIMYHHY C JPYyTHMH
BEJIMYNHAMM;

OMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOIb3Ys
dbuznyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsI U UMIYJIbC (POTOHA, IEPUOJI TIOJTypaciajia, SHEPTHs CBsI3U
aTOMHBIX S7Ep, IPH ONHUCAHMHM IPAaBWIBHO TPAKTOBATh (DU3HUUYCCKHH CMBICT
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JaHHYH (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEITUINHBI,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3Ys (PU3MUECKHE
3aKOHBI ¥ TIPUHIIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIFHOTO U MapajljIeIbHOTO
COCIMHEHHUs TMPOBOIHUKOB, 3akoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOU
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UHAYKIHUH, 3aKOH MPSMOJMHENHOTO pacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekTa,
3aKOH COXPAHEHHS 3HEPrUH, 3aKOH COXPAaHEHHsI MMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO 4HMcIia, MOCTyJaTel bopa,
3aKOH paJMOaKTUBHOIO pacnasja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHE M YyCJIOBUS (TpaHUIlbl, OOJACTH)
NPUMEHUMOCTH;

OIIPENEIATh HAIIPABJICHUE BEKTOPA MHIYKIMU MAarHUTHOTO M0JIs IPOBOJHUKA
C TOKOM, cuJibl AMiiepa u cuibl JlopeHna;

CTPOUTb U OIUCHIBaTh H300pAKEHHUE, CO3JaBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3NYECKUX SIBICHUN W
IPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX, U KOCBEHHBIX H3MEpPEHUIl: MpH 3TOM
dopMynnpoBath mpoOieMy/3ajadyy M TUIOTE3Y Y4YEOHOro HKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpPOBATH BHIBOBI,

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PUZNUECKUX BETUYHH, TPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIONb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSIMBIX  M3MEPEHMIA: TpPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHKCHPOBATH
pe3yJbTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TaOIUIl U
rpauKoB, AeNaTh BbIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh mnpaBuja 0€30MacHOro TpyJa MpH MPOBEICHUHM HCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JaOOPATOPHOTO
00opy10BaHUS;

pemath pacuéTHBIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOUMBIC ISl e€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEJINUNHBI;

peliaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUHBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TPEJCTaBJICHUs y4eOHOW W HAyYHO-TIONMYJISIpHON MHGOpMaIUH, MOTYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;
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OOBSCHATh TPUHITUIBI JCHCTBUS MAIH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpeJIe;

paboTaTh B Tpynmne C BBHIIIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX PpOJIEH,
MJIAaHUPOBaTh palbOTy TPYIIbI, pPalMOHATIBLHO pacHpeiessTh O00sS3aHHOCTH U
IJIAHUPOBATh JECATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXOT0 U3 YYaCTHUKOB TPYIIIBLI B PEIICHUE paccMaTpUBaeMOM MPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmnorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE bubnuoteka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CTIEITUATFHON TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmuoreka [JOK
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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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhH3UKH 7 E;Ifg;;?:;szggﬁfﬂcwc
Hroro no pasneny 7
Paznen 6 OBOBIHIAIOIIEE IIOBTOPEHUE
Wroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

11 KUIIACC
KosnyecTBo yacoB Jara DJIeKTPOHHbBbIE
Ne Tema ypoka Konrpoar, IIpakTHyeckune Aara U3y4eHusi unpposere
n/m Bcero HbIE H3y4yeHus o0pa3oBaTebHbIE
padoTbI paborst 1o IJIaHy o (axty pecypcbl
[TocTostHHBIE MATHUTHI U X
B3auMOJeicTBHE. MarHuTHOE bu6nmorexa LIOK
1 noJsie. Bektop MaruHuTHOMI 1 https://m.edsoo.ru/ff0
WHAYKUUU. JIMHUM MarHUTHOM c9778
WHTYKITAH
MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmBIT DpcTeaa. bubmorexa LHOK
2 . 1 https://m.eds00.ru/ff0
B3aunmopeiicTBre MpOBOTHUKOB co8fe
C TOKOM
JlaGopatopHnas pabora bubnmnoreka HOK
3 «3yueHne MarHuTHOTO TMOJIS 1 1 https://m.edsoo.ru/ff0
KaTyIIKHA C TOKOM c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTopnas paborta bubmorexa [JOK
4 N 1 1 https://m.edsoo.ru/ff0
«HccnenoBanue neCTBUS c9aC0
MTOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM
JlelicTBME€ MarHUTHOTO TTOJIS Ha bubmrorexa LIOK
5 1 https://m.edsoo.ru/ff0

ABUIKYIIYIOCA 3apsKCHHYIO

c9df4
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yactuny. Cuna JlopeHua.
Pa6ota cubl Jlopenia

DNeKTpOMarHuTHAsE UHIYKIIHSL.

IToTOoK BEKTOpa MarHUTHOM

uaaykuud. DJC uHAyKIIY. 1
3aKOH 3J1EKTPOMArHUTHOM

nnaykuuu Gapanes

Jlaboparopnas pabota bubnnorexa [JOK
«HccnenoBanme SBiIeHUS 1 1 https://m.edsoo.ru/ffQ
3JIEKTPOMArHUTHON WHIYKII cals0

NunykTuBHOCTS. SIBIeHUE
camonHykuuu. J1C

bubmuoreka [{OK

CaMOUHIYKIUHU. DHEPrust
1 https://m.edsoo.ru/ff0

MarHMTHOI'O IOJISl KaTyILIKU C

ca600
TOKOM. DJIEKTPOMAarHuTHOE
oJie
TexHuueckue ycTpoincTBa U ux
MIPUMEHEHHE: TOCTOSTHHBIE
MarHMThl, 3JI€KTPOMAarHMThI, 1
ANEKTPOABUTaTENb, YCKOPUTENIN
3JIEMEHTapHBIX YaCTHII,
MHIYKIIMOHHAs NeYb
O6o0maromuii ypok bubnmnoreka [JOK
«MarnuTHOE€ 1oie. 1 https://m.edsoo.ru/ff0
DJIEKTPOMArHuTHAsT MH KLU cab82
KonrtponsHas pabora no teme bubmuoreka [IOK
«MarnuTHOE€ 1oe. 1 1 https://m.edsoo.ru/ff0
DNeKTpOMarHuTHas WHIYKIHSD cad58
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

12

13

14

15

16

17

CB00OOIHBIE MEXaHUYECKHUE
Kosiebanus. 'apMOHHYECKIE
KosieOaHus. YpaBHEHHE
rapMOHUYECKHX KOJICOAHHIA.
[IpeBparieHune SHEPrUM

Jlaboparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
MepUoa MajIbIX KOJicOaHHi
rpy3a Ha HUTH OT JUTHHBI HUTH
U MaccChbl rpy3a»

KonebaTenbHblil KOHTYD.
CB00OOIHBIE
3JIEKTPOMAarHUTHBIC KOJIeOaHUs
B MJI€QIbHOM KOJIe0aTeIbHOM
KOHType. AHAIOTUS MEXIY
MEXaHUYECKUMU U
AIEKTPOMArHAUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXpaHEHUsl SHEPTHUH B
UJIeaTbHOM KOJIE0AaTEeThHOM
KOHTYpe

IIpencraBienue o 3aTyXarONIMX
KosebaHusAX. BoiHy X 1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus

IIepeMeHHBIN TOK.
CuHyconanbHbII IepeMEHHBIN

bubnunoreka LIOK
https://m.edsoo.ru/ff0
caf06

bubnunoreka LIOK
https://m.edsoo.ru/ff0
ch820

bubmmoteka IIOK
https://m.edsoo.ru/ff0
ch9c4

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cbb86

but6mmoreka [IOK
https://m.edsoo.ru/ff0

25



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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https://m.edsoo.ru/ff0cbd34

TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUIUTYAHOE U
JEUCTBYIOLLEE 3HAUECHUE CUJIBI
TOKA U HANPSKEHUS

chd34

Tpanchopmarop.
[IpousBoxacTBo, nepenaya u

18 noTpebIieHue NEKTPUUECKON

SHEPTUHU

Y CTpOUCTBO U MPAKTUUYECKOE

MIPUMEHEHHE JICKTPUICCKOTO Bu6nmorexa [TOK
19 3BOHKA, TeHEpaTopa https://m.edsoo.ru/ff0

MePEMEHHOT0 TOKa, JIMHUI cc324

aNeKTponepeaay

DKOJIOrM4eCKHEe PUCKU TIpU

MIPOU3BOJICTBE JIEKTPOIHEPTHUH.
20 Kynberypa ucrnons3oBanust

ANEKTPOIHEPTHH B

MOBCEAHEBHOW KU3HU

Mexaan4decKre BOJIHEI,

YCJIOBHS pacTIPOCTPAHECHHSI.

[Tepuoa. Cxopoctb Bubmorexa IIOK
21 PACIIOCTpAHEHHA H JUTHHA https://m.eds00.ru/ff0

ccad4

BoHEL. [lonepeunsie u

MIPOJIOTILHBIEC BOJIHBI

3Byk. CKOpOCTH 3BYyKa. bubmuorexa [IOK
22 I'pomkocTh 3ByKa. BricoTa https://m.edso0.ru/ff0

toHa. TeMOp 3ByKa cccOc
23 DneKTpOMarHUTHBIE BOJHBI, UX bubnuotexa [JOK
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https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

cBOKcCTBa U cKopocTh. [Ikana
ANEKTPOMArHUTHBIX BOJH

https://m.edsoo.ru/ff0
ccfed

[TpuHIMIIBI paIOCBS3U U

24 TeneBuaeHus. PazBurue
CpPEeACTB CBsA3U. Pagnonokanus
bu6nmmoreka [IOK
KonrponsHas pabora
25 https://m.edsoo.ru/ff0
«KonebaHus 1 BOJTHBD)
cc6f8
[Ipssmonunelinoe
bubnunoreka LIOK
pacrpocTpaHeHHe CBETa B
26 . . https://m.edsoo.ru/ff0
OJIHOPOJIHOM cpene. ToueuHbIit cd350
UCTOYHUK cBeTa. JIyu cBeTa
OrtpaxeHue cBera. 3aKOHbI
bubnunoreka LIOK
otpaxkeHus cBera. [loctpoeHue
27 . https://m.edsoo.ru/ff0
M300paXEHM B MIIOCKOM
cd4e0
3epkane
[Ipenominenne ceera. [lonHoe
BHYTpPEHHEE OTpakeHHe bubmorexa [JOK
28 P . P ' https://m.edsoo.ru/ff0
[IpenenpHBINA Yol MOTHOTO cd7f6
BHYTPEHHET0 OTPaKeHUS
JlaboparopHnast pabota bubnnoreka [JOK
29 «M3mMepenne okazarenst https://m.edsoo.ru/ff0
MIPEIOMIICHUS CTEKIIa) cd67a
JIunzsl. [locTpoenue
. bubmuoreka [{OK
M300paXkeHUi B JIMH3E.
30 . https://m.edso0.ru/ff0
®opmyIia TOHKOHN JIMH3BI.
cddle
VYBenudeHue JINH3bI
31 JlaGopatopHnas pabora
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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«/ccnenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX»

Hucnepcus ceera. CoxxHbIN
cocraB Oenoro cera. L[Ber.

32 Jlaboparopuas pabota
«Habnronenne qucnepcuu
CBETa»
WNuTtepdepenius creta. bubnnorexa [JOK
33 Hudpakmus cBera. https://m.edsoo.ru/ff0
HudpakimonHas pemeéTka ced22
bubnuoreka [{OK
[TonepeyHOCTH CBETOBBIX BOJIH.
34 onsbH3aMs cBeTa https://m.edsoo.ru/ff0
prsant cf02e
Onrtuyeckre mpuOOPHI U
35 YCTPOMCTBA U yCIOBUS UX
0€301acHOT0 NMPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH
N bubnnorexa [JOK
KJIACCUYECKON MEXaHUKH.
36 . https://m.edsoo.ru/ff0
[Toctynatel ciennaibHOU f362
TEOPUU OTHOCUTEIBHOCTH
OTHOCUTENHHOCTD
bubnunorexa LIOK
OJTHOBPEMEHHOCTH.
37 A — https://m.edsoo.ru/ff0
g P cfad2
COKpAIICHHE JTMHBI
DHeprust ¥ UMIYJIbC
N bubnunorexa LIOK
PEIATHBUCTCKON YaCTHUIIBI.
38 https://m.edsoo.ru/ff0

CBs13b Macchbl € 3HEpPTrUen u
UMITYJIbCOM. DHEPrus MOKOs
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

Konrponsnas padora «OnTHKa. bubnuoreka [JOK
39 OCHOBBI CTICIIHATBHOM TEOPHH https://m.edsoo.ru/ff0
OTHOCUTEILHOCTH cf6f0
bubnunoreka LIOK
O . O I1 .
40 5 OTOHRBL THophyTia LIankd https://m.edsoo.ru/ff0
HEprus U UMITYJIbC POTOHA cfel6
OTKpBbITHE U HCCIIEJOBAHUE bubmmoreka [JOK
41 doroaddexra. OmpiTer A. T https://m.edsoo.ru/ff0
CroieToBa cffc4
3akonbl poTtorddekra.
¢ uq)(b N bubnuorexa [IOK
YpaBHeHue DWHIITEHA 1S
42 https://m.edsoo.ru/ff0
dboroarddekra. «KpacHas 40156
rpanuma» Gorosdpdexra
JaBnenue ceera. Onbitsl [1. H. bubmmoreka [JOK
43 JleGeneBa. Xumuueckoe https://m.edsoo.ru/ff0
JICMCTBUE CBETA d04a6
TexHuyeckue yCcTpoucTBa u
MPaKTUIECKOE TPUMEHEHHE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
Pemenue 3agau mo teme bu6nmorexa LIOK
45 «NeMeHThl KBaHTOBOM https://m.edsoo.ru/ff0
ONTHUKM) d0302
Monens atoma TomcoHa.
OmnsiTel Pesepdopaa no bubmmorexa [JOK
46 https://m.edsoo.ru/ff0
pacCesTHUIO (i-YaCTHII. 40914
[Inanerapnas mozens aToma
47 ITocrynarel bopa bubmuorexa [IOK
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https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0
dOafa

N3nydenue u norioumeHue
(OTOHOB P Tepexo/ie aToMa

bu6nmmoreka [IOK

48 https://m.edsoo.ru/ff0

C OJIHOTO YPOBHS SHEPTHH Ha d0afa

Ipyroii. Buasl criekTpos T

BosnHoBbIe cBOliCTBa YacTHIL.

Bonusr ne bpoitns. bubnnoreka [JOK
49 KoprryckymsipHO-BOJTHOBOM https://m.edsoo.ru/ff0

nyanu3Mm. CIIOHTaHHOE U dOca8

BBIHY)KJICHHOE M3JTyueHHE

OTKpbITHE PAOAKTUBHOCTH.

bubnuoreka [IOK

50 Onbiret Pesephopia o https://m.edso0.ru/ff0

OIIpE/IEJICHUIO COCTaBa d0fd2

PalMOAKTUBHOTO U3ITyUCHHS

CgoiicTBa anbda-, Oera-,
51 ramMMa-usiydeHus. Bnusaue

pPannOaKTUBHOCTH Ha KHUBBIE

OpTaHU3MBI

OTKpbITHE IPOTOHA U

HeifTpona. M3oTomnsl. Anbga- bubmmnoreka HOK
52 pacnan. DIeKTPOHHBIN U https://m.edsoo.ru/ff0

MTO3UTPOHHBIN OeTa-pacma. d1162

lN'amMmma-uznydenue

DHeprust CBA3HM HyKJIOHOB B

anpe. SlnepHsie peakuuu. bubmuoreka [IOK
53 Snepnsrit peaktop. [Ipobiaemsr, https://m.edsoo.ru/ff0

MEePCIEKTUBBI, YKOJIOTUIECKUE
aCTeKThI EPHOM SHEPTeTUKH

d1356
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
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54

55

DneMeHTapHbIe YaCTHULIBI.
OTkpbITHE TO3UTPOHA. METOIbI
HaOJIO/IEHUS U pEerHCTpaIuu
3JIEMEHTapHBIX YaCTHII.
Kpyrasrii cTon
«DyHaMEHTaIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

Dtanbl pa3BUTHSI ACTPOHOMHUH.
IIpuknagnoe u

MHUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3BE31HOTO 1
HeOa. Co3Be3us, sIpKue

3BE3/1bI, MJIAHETHI, UX BUIUMOE
neukeHue. CoaHevyHas cuctema

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d0e38

56

57

Comnnaue. CoHeunast
aKTHUBHOCTb. VICTOUHHUK 1
sHeprun CoJiHIa U 3BE3]T

3BE3/1b1, UX OCHOBHBIE

XapaKTePUCTUKH. 3BE3/IbI

IJIaBHOM MOCJE€10BAaTEIbHOCTH.
BnyTtpennee ctpoenue 3BE31. 1
CoBpeMeHHBIE IPEICTABICHUS

0 TIPOUCXOKACHUH M IBOJIOIIH

ConHua u 3B€311

58

Mneunsiii [1yTe — Hama
I'amakTtuka. [Tomoxenue u
nBrxenne CoHia B
I'amakTtuke. I"'anakTukm.

31
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UYéEpHble ABIPHI B s1pax
raJlakKTUK

59

Bcenennas. Pa3beranue
rayiakTuk. Teopus bosbioro
B3pbIBa. PesnkToBOE
u3llydyeHue. MerarajiakTuka

60

61

Hepemennsie mpo6iembl
aCTPOHOMUU

KonTponbnas pabota

«OIeMeHThI aCTPOHOMUH U
acTpou3uKm»

62

63

64

O6o06mraromuii ypok. Pomib
(bU3UKH U ACTPOHOMHUH B
SKOHOMHMYECKOH,

TEXHOJIOTHYECKOM, COLTUATBLHOM

U 3TUYECKOH chepax
JEATEIbHOCTH YEJIOBEKA

O6o06maromuit ypok. Posis u

MECTO (I)I/I3I/IKI/I " aCTpOHOMMHHU B

COBPEMEHHOM HAy4YHOMI
KapTUHE MHpa
O606maromuit ypok. Poib
¢buznveckoii Teopuu B

(hopMUPOBaHUU TIPEICTABICHHIA

0 (hM3MYECKOM KapTUHE MUPA

65

O6o0maromuii ypok. Mecto
¢bu3nyecKoil KapTUHBI MUpa B
o01IeM psiy COBpEMEHHBIX
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€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

66

67

68

PesepBHblii ypok. MaruutHoe
nosie. DJIeKTPOMarHuTHas
WHTyKUHUS

PesepBHblii ypok. OnTuka.
OCHOBBI crielIUaIbHON TEOPUH
OTHOCUTEILHOCTH

Pesepnsiii ypok. KBantoBas

¢buznka. DneMeHTHI
ACTPOHOMUU U acTPOPHU3UKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0
d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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JIucT Koppexkuun

ypoka

HasBanue pasgena,
Tema ypoxa

JlaTa
MIPOBEICHHSI 110
IJIaHy

ITpuurna
KOPPEKTUPOBKH

No mpukaza 1o nikose
o xoppektupoBke KTIIT

Jara
MIPOBEACHUS TIO
aKTy

34




