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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIXx B OI'OC
COQ, a Takxe ¢ yuéroM padoueid nporpamMmmbl Bociiutanust MAOY COLI Ne 14 n
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METallpeAMETHBIM pe3yjbTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUKA  ONpeleNnsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarommxcs, B (OPMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



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

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeUMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBiseTcCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMHU Kypca (PU3MKH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, Uil ONUCAHMUS E€CTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS Yy4YaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO IPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W MHTETPHUPYS 3HAHUSI W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX PUMECHEHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIHUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMNX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELIEHUs PAa3IMYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHs YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus B 11 kiacce orBoautcs 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWThl.  B3auMoaelcTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJI TOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOAHMKA C TOKOM. KapTMHa JnMHHNA WHAYKIUU
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBJIeHKE. /[BHyKeHNE 3apsHKEHHON YaCTHLIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe TmoJie. ONEKTPOABIKYIIAs Cuia HHIYKIUU B
IIPOBOJHUKE, IBWKYILEMCS IIOCTYIIATENbHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOWHYKLIMH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIE
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT IpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMariHuTHOM UHIAYKIWH.

[IpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIEOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrtora, amrumryga u (aza KoseOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOAHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOaTEIhbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarOUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMAAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

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

Habmronenue 3aTyxarommx KoieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

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

HccnenoBaHnue IMEPEMEHHOTO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacupocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: U NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXkeHHUe,
npesioMJIeHUE, NoJaspu3anus, qudpakuus, MHTephepeHIus.

Tema 3. Onmuka

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

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienune cBeta. 3aKOHBI MTpeIOMIICHUs cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yrom IOJHOTO
BHYTPEHHETO OTPaKCHUS.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormyie ¥ pacceuBaroniye JUH3BL. ToHKas smH3a. DoOKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

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

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

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

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKorma, TeJIeCKomna.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydyeHnue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue cnexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3Mepenue nokaszaress NpeioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuupl  NPUMEHMMOCTHM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPALIECHUE
JUTUHBI.
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 [Inanka cBsi3u sHEpruu GOTOHA C €r0 YaACTOTON. DHEprus
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUUYECKOE JIEUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp ypOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTh CTpOCHUS sapa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM 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. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUsl. EAMHCTBO pu3HUYECKOi KapTUHBI MHpa.

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

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

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

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

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIAa W 3BE3.
3BE3BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOMtonnM CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacimpenue Beenennoii. 3akon Xa60ma. Pa3Oeranue ranakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUIN JJIsl ONPENICNICHUS] TIOJIOXKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(pepax nesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKkoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PENMIETKH, CHEKTPaIbHBINA
aHaJIN3.

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

Texnonocusa: NWHUAKW DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJBUTATENIb, WHAYKUHUOHHAs II€4b, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEYHas barapes.



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

OcBoenne yudeOHOTO TpenMera «Du3nMKa» HA YPOBHE CPEIHETO OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIUXCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JCSTEILHOCTU B IMPOIIECCE PealM3alliid OCHOBHBIX HAIPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHHUE B3aUMOJICHCTBOBATH C COIMATLHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, 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) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

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

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISATh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY WM METOJIbl COBMECTHBIX IEHCTBHI C y4éTOoM 0OOLIMX
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 pe3ybTaThl
COBMECTHOM paboThI;

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

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO DJPYAHWIMH B 00JIaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHMOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh YMOITMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOUW TEXHUKU HU
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUUYECKUI 3apsif, Jy4 CBETa, TOYCUHbIM NCTOYHMK CBETA, AJIEpHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOIO siipa MPH PEIIEHUU (PU3UUIECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHCTBUS TOKA, B3aMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
uHTepdepenus, audpakuus W TONASpHU3ALMS  CBETa, JUCHEPCUS CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3IMYHBIX  Cpela) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3YysS (PU3MUECKHE BEIMYHHBI:
AJICKTPUYECKUN 3apsjll, CHila TOKA, DJICKTPUYECKOE HANPSIKEHUE, DJICKTPUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
MHIYKIWAST MarHuTHOrO MoJisg, cWia Ammnepa, cuna JIopeHna, WHAYKTUBHOCTH
KaTyIIKH, SHEPTUsl SJICKTPUYECKOr0 M MArHUTHOrO TMOJIEW, MEPUOJ W YacTOoTa
KojieOaHWM B KojeOaTeIbHOM KOHTYpE, 3apsiji W Cuila ToKa B IpoIecce
FapMOHMYECKUX dJEKTPOMArHUTHBIX KoJieOaHHMH, (OKYCHOE pacCTOSIHUE H
ONTUYECKAasl CWUJIa JIMH3bI, MPHU ONMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUIT
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIME JAaHHYIO (PU3MYECKYIO BEIMYHHY C JPYTHUMH
BEJIMYUHAMM;

OINMCBHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHHS W IIPOLECCHI, HCIOJIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
aTOMHBIX S7Ep, IPU ONHUCAHMM IPAaBWJIBHO TPAKTOBATH (DU3UUYCCKHH CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W EAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEILHOTO U MapajjieIbHOIO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
MHIYKIAH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHE ODiHITeHHa s doTodrddekTa,
3aKOH COXPAHEHHUsI DHEPrUHU, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAaCCOBOrO 4HCIa, MOCTYJarhl bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



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

ONPENEIATH HAIIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOIO NOJIsSI ITPOBOJHUKA
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 HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MPHU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYy/IOBaHUS, MPOBOJIUTH OIBIT U
bopMyIUpOBaTH BBIBOBI,

OCYUIECTBJISITh MPAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, ITPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MnpaBuja 0€30MacHOro TpyJa MpH IMPOBEACHUHM UCCIIEJOBAaHUNA B
paMKax ydeOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIENOBATENbCKOM U MIPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCIOJIB3YS (PU3UUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYUHBI U (HOPMYIIbL,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJTy4YEHHOTO 3HaueHUs (PU3NUECKOMN BEININHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKJICHHI C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sSBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
U TIPEICTABJICHUS YICOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHNH, TOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTy4YaeMyI0 HHPOpMaLKIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, MOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHUS 3J0POBbSI U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuoteka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 E;f;;ﬁfﬁgg/l; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngjﬁ?g{ﬁ)gﬁ}i £41007¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

JESITEJJBHOCTH YUUTEJISI C YYUETOM PABOYEN MTPOT'PAMMBI BOCIIUTAHUSA

— MaKCHMaJIbHOE MCIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXHOCTEHW COepX)aHusl y4eOHOro npeamera st popMHUpPOBAHUS

y 00y4Yaroluxcsi pOCCUHUCKUX TPATUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHICKOTO

HCTOPHUYCCKOI'0 CO3HAHHA HAa OCHOBC HCTOPHYCCKOI'O IIPOCBCIICHMA, HOI[60p COOTBCTCTBYIOIICTO COACPKAHUA YPOKOB,

3aJlaHui, BCTIOMOTATEIbHbBIX MAaTEPUAJIOB, MPOOJIEMHBIX CUTYyallul JJI1 00CYXKICHUM;

- yqu ICJICBBIX OPUCHTUPOB PC3YJILTATOB BOCIIMTAHHWA B OIIPCACIICHUH BOCIIMTATCIILHBIX 3a1da4 YPOKOB, SaHﬂTHﬁ;

- BBI60p MCTOOJ0OB, MCTOAHK, TCXHOJ’IOFHﬁ, OKa3bIBAIOIMMX BOCIIMTATCIBHOC BOB,HGI;‘ICTBI/IG Ha JIMYHOCTH B COOTBCTCTBHUHU C

BOCIIUTATCIIbHBIM UACAJIOM, LICJIBIO U 3aia9aMH BOCIIMTAHWA, ICJICBBIMHA OPUCHTUPAMUA PC3YJIbTATOB BOCIIMTAHU A,



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

— peau3aluio MPUOPUTETa BOCIIUTAHUS B YICOHOM JAEATEILHOCTH;

— TMPUBIICYCHUE BHUMAHUS OOYUYAIOIMMXCSA K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha ypOKax MPEAMETOB, SBICHUU H
COOBITHH, MHUIIMMPOBAHUE OOCYKIEHUM, BhICKA3bIBAHUN CBOET0 MHEHUS, BEIPAOOTKH CBOErO JIMYHOCTHOTO OTHOIICHHS K
M3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

— NPUMEHEHHE HWHTEPAaKTHUBHBIX (OpM ydeOHON pabOThl - HWHTEIJICKTYaJbHBIX, CTUMYJIUPYIONIUX I103HABATEIbHYIO
MOTHUBAIIMIO, UTPOBBIX METOJIUK, JUCKYCCHUM, MAIOMIMX BO3MOXHOCTb MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOIO
Jasora; TPyNmoBold pabOThl, KOTOpass YYUT CTPOUTH OTHOIIEHHUS W JCUCTBOBATH B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTUYECKOTO MBIIIJICHUS;

— noOyXAeHue oO0ydarouuxcsi coOJ0/laTh HOPMbI MOBEACHUS, MpaBuia OOIICHUS CO CBEPCTHUKAMHU U MeJaroraMu,
COOTBETCTBYIOIIHE YKIaay 0011eo0pa3oBaTeIbHON OpraHu3aliiy, yCTaHOBIEHHUE I00pOoKeIaTeIbHON aTMOC(]ephl;

— opraHuzaiulo medcTBa MOTHBHPOBAHHBIX OOYYArONIMXCS HaJl HEYCIICBAIOIIMMHU OJHOKIACCHHUKAMH, B TOM YHCIIE C
0COOBIMU 00pa30BaTEIbLHBIMU MOTPEOHOCTSIMHU, JAOIIETO OOYYaIOIIUMCSI COIIUATBHO 3HAYMMBIA OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIY;

— WHUIIMUPOBAHUE W TOJICPKKY MCCIIEI0BATENBCKONW JEATEIbHOCTH OOY4YaroUIuXCs, TJIaHUPOBAHUE UM BBIMOJHEHUE
VHAWBUIYAJIbHBIX U TPYIIIOBBIX ITPOCKTOB BOCIUTATEIbHON HATPABIECHHOCTH.



ITOYPOYHOE IIVTAHUPOBAHUME
11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

ITocTostHHBIE MArHUTHI U
UX B3aUMOJICHCTBHE.
MarnurtHoe nione. Bektop
MarHuTHOM UHAYKIIMH.
JIMHMY MarHUTHOM
WHIYKIUU

MarsuTHoe IoJie
MPOBOIHUKA C TOKOM.
OmnbIT DpcTena.
B3aumoneiictBue
MIPOBOJHUKOB C TOKOM.

JlaGoparopHas paboTa

«I/I3yquI/Ie MAarauTHOI'O
IOJIAI KaTYHIKU € TOKOM»

JlelicTBME MArHUTHOTO
TMOJIsI Ha TIPOBOIHHK C
tokoM. Cuita Ammiepa.
JlaGoparopHas paboTa
«HccnenoBanue aeMcTBUSA
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM»

JlelicTBEe MarHUTHOTO

IOJIS1 HAa JBHXKYLYIOCS

3apSKEHHYIO YacTULLY.

Cuna Jlopenna. Pabora
cunel JIopeHia

DNeKTpOMarHuTHas
unaykuus. [lotok BekTopa
MarHUTHOW UHIAYKLIHH.
OJ1C unaykimuu. 3akoH
3JIEKTPOMArHUTHOM
nHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AJIEKTPOMATrHUTHOMN




WHITYKITAW

NuaykTuBHOCTSH. SBIEHUE
camounaykiuu. 3/C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJIS
KAaTYIIKH C TOKOM.
DIIEKTPOMAarHuTHOE I0J1e

10

11

12

13

TexHuueckue ycTpoucTaa
U UX IPUMEHEHUE:
MIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMThI,
3JIEKTPOJIBUTATEIb,
YCKOPUTEIH
3JI€MEHTapHbBIX YACTHII,
WHIYKIIMOHHAS TIeYb
O6o0maromuit ypok
«MarsuurtHoe 1noie.
DNeKTpOMarHuTHas
WHIYKIUSD)
KonTponbnas pabora no
Teme «MarauTHoe noie.
DNeKTpOMarHuTHas
MHAYKIUD). BxogHom
KOHTPOJIb

CBoOo1HBIE
MeXaHUYeCKue KojaeOaHusl.
I'apmonnueckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX
kosnebanuii. [IpeBpaiienue
SHEPTrUu

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH NEPHOAA
MaJIbIX KOJeOaHuil rpy3a
Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a»

14

KonebarenpHbIi KOHTYD.
CBo0OogHbBIE
AJIEKTPOMArHUTHBIE
KOJIeOaHUs B NACAIbHOM
KOJIe0aTeIbHOM KOHTYpE.




15

AHanorust Mexay
MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMU
KOJIEOAHHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B
ujieaIbHOM
K0JIeOaTETbHOM KOHTYpE

16

17

18

19

[Ipencrasnenue o
3aTyXamIINUX KOJICOaHHSIX.
Brinyxnennsie
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHBIE
KoJieOaHus

IlepeMeHHBIN TOK.
CunycouaalibHbIN
NIEPEMEHHBIN TOK.
MOIIHOCTb IEPEMEHHOTO
TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAYCHHUE
CHWJIBI TOKA U HaIPSKEHUS
Tpancdopmarop.
ITpounsBoacTBo, nepenada
U noTpebieHue
ANEKTPUYECKON SJHEPTUU

YeTpoicTBO U
MPaKTUYECKOE
MIPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reseparopa nNepeMeHHOro
TOKa, TUHUH
3JIEKTpoIepeay

20

DKOJIOTUYECKUE PUCKU
MIpY MPOU3BOACTBE
3JIEKTPOIHEPTUH.
Kynbtypa ucnonp3oBanus
3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KU3HHU

21

Mexaandeckre BOJHEI,
YCIIOBHS
pacrpocTpaHeHHUs.




22

ITepuoa. Cxopocthb
pacrnpocTpaHeHHs U JUTMHA
BouiHbL. [lonepeunsie u
MPOJOJIBLHBIE BOJIHbI

3Byk. CKOpOCTb 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

23

ONEeKTpOMarHuTHbIE
BOJHBI, IX CBOMCTBA U
ckopoctb. Ikama
3JIEKTPOMArHUTHBIX BOJIH

24

[IpuHUUIBI paIUOCBS3U U
TeJIeBuacHMA. Pa3BuTne
CPEICTB CBS3H.
Panmonokanms

25

26

27

28

29

KonTtponsHas pabora
«Konebanusa 1 BOJTHBI.

IIpssmonuHeiiHOE
pacrpoCTpaHEeHUE CBETA B
OIHOPOJHOM Cpene.
ToueuHBIN UCTOUYHUK
cBera. JIyu cBera

OTtpaxxeHue cBeTa. 3aKOHbI
OTpPa’KEHHUS CBETA.
[TocTpoenue nzo0pakeHUH
B IIJIOCKOM 3€pKaJie

[IpenomiieHue ceera.
[Tonnoe BHyTpeHHEE
orpaxkeHue. [IpenenbHbii
YTOJI IIOJIHOTO
BHYTPEHHETO OTPAXKEHUS

JlaGoparopHas paboTa

((I/I3MCpCHI/IC IIOKa3aTciid
MMPCIOMJICHUA CTCKIIA»

30

JIunzel. [Toctpoenne
HN300pakeHHI B JIMH3E.
®opmyiia TOHKOHU JIMH3BI.
YBenuueHue JUH3bI.
IHosyronoBoii KOHTPOJIbL

31

JlaGopaTtopHnas pabota
«Hccnenosanue cBONUCTB




M300paXeHH B TMH3AX)

32

Hucnepcus ceera.
CrnoxHBbIH cocTaB 6enoro
cBera. LBer.
JlaboparopHas pabota
«Habmonenne aucnepcuu
CBETa»

33

WuTepdepenmus ceera.
Hudpakuus cera.
Judpakumonnas pemeérka

34

35

36

[ToriepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0e30MacHOro0 MPUMEHEHUS

I'panuubl TpUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
ITocTynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

37

OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH.
3ame/yIeHre BpEMEHU U
COKpAIlleHUE JITTHHBI

38

DHeprus U UMIYJIbC
PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SHEpruen u
UMITYJIbCOM. DHEprust
HOKOS

39

KonTponbhas pabota
«Ontuka. OCHOBEI
ClielIMaIbHON TEOPUU
OTHOCHUTEIHHOCTH)

40

®otonbl. Dopmyna
[Tnanka. Dueprus u
UMITYJIBC (JOTOHA

41

OtkpsiTHE U
HCCIIETOBaHHE
dbotoaddexra. OnbIThH A.
I'. CroneroBa

42

3akoHsb! poTodddexra.
YpaBHeHnue DiHIITEITHA




st hoTordekra.
«Kpacnas rpanuma»
doTtoapdexra

43

JaBnenue cBeta. ONBITHI
I1. H. JleOenena.
XUMHYECKOE IEHUCTBUE
cBeTa

44

TexHuueckue ycTpoucTBa
U TIPaKTHYECKOE
IPUMCHCHHE:
($OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAS
Oarapesi, CBETOANO]]

45

Pemenue 3agad mo reme
«DneMeHThl KBAHTOBOM
OITHUKNY

46

Mogens atoma TomMcona.
Omneitel Pezepdopaa no
pacCcessHUIO O-4aCTHII.
ILnanerapnas Moaenb
aToMa

47

48

49

50

[Tocrynarter bopa

N3myuenue u noriomeHmue
($hOTOHOB MpU TIepexoe
aToOMa C OJJHOTO YPOBHS
SHEPTUH Ha Apyrou. Bumasl
CIIEKTPOB

BoiHOoBBIE CBOICTBA
yacTtull. BosHb! e
Bbpoitna. KopmyckyinspHo-
BOJTHOBOW JTyaJIN3M.
CnoHTtaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OtkpeITHE
panuoakTUBHOCTHU. OIBITHI
Pezepdopaa o
OTIpe/IeNIEHUIO COCTaBa
PaArOaKTUBHOTO
U3ITy4eHUs

51

CsoticTBa anbda-, 6era-,
raMMma-u3JIy4cHHs.
Biusnane




pPaaAruOaKTUBHOCTHU Ha
JKHUBBIC OpTaHHU3MbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-
pacniaa. ['amma-usnyuenue

53

54

OHeprus CBA3U HYKJIOHOB
B AJipe. SInepHbIe peakuH.
SnepHslii peakTop.
[Tpobnemsbl, NepCHeKTUBHI,
9KOJIOTMYECKHE aCIIEKTBI
AJIEPHOM SHEPIETUKH

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtobl HaOMIOICHUS U
perucrpanuu
3JI€EMEHTapPHBIX YaCTHII.
Kpyrusiii cron
«DyH1aMEHTAIbHBIE
B3alMOJICUCTBUSL.
EnuncTBO dusnueckoit
KapTUHBI MUPa»

55

56

Oransl pa3BUTHA
actpoHomuu. [IpuknagHoe
¥ MHPOBO33PEHUYECKOE
3HAa4YEeHHE aCTPOHOMUH.
Bun 3Bé31H0T0 Heba.
CozBe3aus, spkue 3BE37pbl,
IUTAaHETHI, UX BUIUMOE
nBxenue. ConHevHas
cucreMa

Connue. Conneunas
aKTUBHOCTH. VICTOYHHK
sHepruu CosHIa U 3BE3]

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3bI
TJIaBHOU
MOCJIEI0BATEILHOCTH.
Bnytpenunee ctpoeHue
3B&311. COBpEeMEHHbIE




MIPEICTABJICHHS O
MIPOUCXOXKICHUH U
sposronun CoJIHIA U 3BE3]

58

59

60

Muneynsiii [1yte — Hama
I"anaktuka. Ilonoxxenune u
nemxenue CoJHIa B
I'amaktuke. I"'amakTuky.
U&EpHsbie abIphI B ipax
raJlakTHK

Bcenennas. Pazoeranue
raimakTuk. Teopus
Bosbiioro B3peiBa.
PenukToBO€ HU3iydyeHue.
MertaranakTuka

Hepemennsie mpodiembl
aCTPOHOMUH

61

62

KonTtponsHas pabora
«IIeMEHTBI aCTPOHOMMH U
acTpoPu3UKm»

Ob6o6maromuit ypok. Poib
(U3HUKN U aCTPOHOMHH B
SKOHOMHYECKOH,
TEXHOJIOTHICCKOH,
COLMAIIBHOW M 3THYECKON
chepax neaTenbHOCTH
YyeJloBeKa

63

O6o06maromuii ypok. Posb
U MecTO QU3HKH U
aCTPOHOMHUH B
COBPEMEHHOMN HAyYHOU
KapTHHE MHUpa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopuu B
dbopMupoBaHUU
IpeJCTaBICHUN O
¢du3nueckoil kapTHHE
mupa. Mecto ¢pu3ndeckoit
KapTUHBI MUpPa B 00I1IEM
PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUIN O IPUPOJIE

65

KonTtponsHas pabora.




IIpomeskyTounas
arrecranus

66

MarunutHoe noie.
OneKTpOMarHuTHas
AHAYKLIUS

67

68

Ontuka. OCHOBEI
CIIELUAIILHON TEOpUHU
OTHOCUTEIBHOCTHU
KBanToBas ¢usuka.

DneMeHThl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

111

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaTh Ha NpPUMEpaxX poJib W MecTo (UMK B
(dhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

J'IIOI[@fI, OCJIO0CTHOCTh U €IUHCTBO (I)HSHHCCKOIZ KapTUHbBI MHUpPa

11.2

11.3

11.4

Y4YuTHIBaTh T'paHULIbl IPUMCEHCHUA U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHeHeﬁI
TOYCUHBIN BHCKTpI/I‘leCKI/Iﬁ 3apAan, AsACpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

PacnioznaBate usnueckue siBiaeHUs (Ipolecchbl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJWHAMUKA W  KBAaHTOBOW  (pH3HKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JEHCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
JNEKTPOMArHUTHAs WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM W JABWKYIIMHUCS 3apsijl, JJIEKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAcCIpOCTpaHEHHUE CBETa,
OTpakeHHe,  TMpelomiieHue, HuHTepdepeHnus, audpakiuus U
MOJIApU3allvsl CBETa, JAMUCIEPCHsS CBeTa, (OTOdNEKTpUUecKuil 3¢ dexT
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HMCKYCCTBEHHAS

PaauOaKTUBHOCTD

OnwuceiBaTh  M3yueHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHBIE, ONTUYECKHE, DJIEKTPUUYECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢u3nueckre  BENWYMHBI:  JJEKTPUUECKUH  3aps], Cuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, DJIC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nmonig, cuiaa Awmmnepa, cuwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEpPrus 3MEKTPUYECKOr0 M MArHUTHOIO MOJEH, MepuoJ M 4YacToTa
KosiebaHuil B KoseOaTeabHOM KOHTYpE, 3apsii M CHJIa TOKa B IpoLecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX KoJieOaHuH, ¢dokycHoe
paccTOosiHUE M ONTHYECKas CUja JIMH3blL, IPU ONUCAHUM IPAaBUIBHO

TPaKTOBATh (1)PI3H‘I€CKPII>1 CMBICJI  MCIIOJIB3YEMBIX  BCIWYHMH, HX




0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTHYNHAMH

115

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMNHAMU, BEIYHUCIIATH

3HA4YCHUC (1)1/131/1qu1<0171 BCJINYHHBI

Ananu3upoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
MOCTIEIOBATEIBHOTO W TapajuIeIbHOTO COCTUHEHHUS IPOBOJHUKOB,
3akoH Jlxoyns — JIeHIa, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBl  IIPEJIOMJIGHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsjia, 3aKoH
COXpaHEHUsT  MaccoBOIO  4YHCNIa, IMOCTynatel  bopa,  3akoH
paZMOaKTUBHOTO pacraza; NpH OSTOM pa3IndaTrh CIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

11.9

CTpOI/ITL n  OIIMUCHIBATH I/1306pa)KeHI/Ie, co3agaBacMoO€  INJIIOCKHM

3€pPKaJIOM, TOHKOU JIMH301

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MPH
aToM (opmyaupoBaTh TpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

OCYH.[CCTBJBITL npsAMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHH C HCIIOIH30BAHHEM
NpSMBIX ~ M3MEPEHUH; TpPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX

BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM




11.12

HUCCICIOBaHUA

CoOmromate TpaBwiia  0€30MACHOTO Tpylda TMPH IPOBEIACHUH
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

11.14

11.15

11.16

Pemate pacuérHple 3a/aud ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
HCTIONB3Ysl (PU3MYECKHE 3aKOHbI W IPHHIMIBI, Ha OCHOBE aHaIM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
¢dusnueckrue BENWYUHBI B (HOPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYCHUS

(bu3nUecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETalMi M MpeJICTaBICHUs y4yeOHOM W HaydyHO-NOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

OOBSICHATh NPUHLMIIBI ACUCTBUS MAIIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MacCHOTO HCIIOIh30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hit

11.18

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PU3MKE B IMOBCEAHEBHOM
KHU3HH 17151 o0ecriedeHns: 6e30MacHOCTH Ipu o0palleHuH ¢ nprudopamu
U TEXHUYECKUMH YCTPOWCTBAMH, JJISI COXpPAHEHUs 3[0POBbS U

COOJIIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTAaHUpOBaTh ~ pa0OTy  IpyHNbl,  PAlMOHATIBHO  pacHpeaessTh
O0S53aHHOCTM M IUIAHUPOBATh JIESATENbHOCTH B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHUBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBEI B PELICHUE paccCMaTpUBaeMOil MPoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIeMEHTHI COAePKAHUSA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

43.1

4.3.2

IlocTosHHble MarHuTel. B3aumojnelctBue

IIOCTOSIHHBIX MarHuToB

MaruuTtHoe mone. Bektop MarHuTHOM
uHayKuud.  [lpuHmun — cynepro3uiuu.
Jlunun MarnutHOM wuHAYKIMU. Kaptuna
JUHUM  MAarHUTHOM  MHAYKIUU  TOJSA

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.3

434

435

MarauTHoe TMO0J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMI 1OJS JUIMHHOTO MPSIMOTO
NPOBOJTHUKA M 3aMKHYTOI'O KOJBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoneiicTBue NpoBOIHUKOB €
TOKOM

Cuiia Amriepa, €€ MOZyJIb M HalpaBJICHUE
Cua JlopeHnia, €€ MOAyJb U HaNpaBJIEHUE.
JIBrokeHue  3apspKEHHOM — 4acTULBl B
OJIHOPOJIHOM MarHuTHOM Tmionie. PabGora

cuibl JIopeHna

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKIIUU

4.3.7

4.3.8

[ToTok BeKTOpa MAarHUTHON WHIYKIIMH

OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOMN

HHAYKOUH d)apaz[eﬂ

4.3.9

BuxpeBoe anextpuueckoe none. IJ(C
WHIYKOIUHA B TPOBOJHUKE, IBIKYIIEMCS
noCTynaTeJibHO B OATHOPOAHOM MAriHuTHOM

I0JIE

4.3.10

IIpaBuno Jlenna

4311

NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUH.




5.1

OJ1C caMOUHAYKIIMU

9Hepr1/1;1 MArouMTHOTO IIOJIA KaTyIIKu C

4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIE
MarHuThl, AJIEKTPOMArHUTBHI,
4.3.14
3JIEKTPOBUTATEIb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIIMOHHAS 1€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TIOJSl KaTYHIIKH C TOKOM.
4.3.15 UccnenoBanme gelcTBUS  IMOCTOSIHHOTIO

Mar"HurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA OJICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Komebarenpuas cucrema. CBOOOJIHBIE
kojeOanus. ['apmMoHHMueckue KoseOaHus.
IMepwon, wacrtora, ammumtyma u  (dasa

KOJICOaHU

512

5.1.3

5.1.4

[IpyxuHHBI MasTHUK. MaremaTu4ecKkui

MasATHHUK

VYpaBHeHHE TapMOHHUYECKUX KoseOaHUM.
Kunemarnueckoe 51 JUHAMHAYECKOE
OIMCaHue KOJeOaTeIbHOTO IBHKEHUS

[Ipespamenue SHEPruu pu
rapMoOHMYecKux  KoneOaHusix.  CBs3b
aMILTATYbI KoJleOaHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMu KosieOaHuil eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbupiit  koHTYp.  CBOOOIHBIE
JNIEKTPOMAarHUTHBIE KoJIeOaHMs B
UAeaJbHOM  KOJIeOATeNIbHOM  KOHTYpE.
AHanorus MEXIy MEXaHWYECKHMH |

OJICKTPOMArHuTHBIMHA KOJIEOAHHSIMH.




®opmyna ToMmcoHna

5.1.6

2.1.7

3aKoH COXpPAaHCHUA SHEPTHUU B HACAIIBHOM

Kosie0aTeIbHOM KOHTYpE

Brinyx/1eHHbIE MEXaHUYECKHE KOJICOAHUS.
Pe3onanc. Pe3onanchas KpHBasl.
BrinyxaeHusie AJIEKTPOMArHUTHBIE

KOJICOaHHUS.

5138

5.1.9

5.1.10

5.1.11

5.1.12

ITepemennbii  TOK.  CuHycCOMAAIbHBIN

IIEPEMEHHBIN TOK.

MouiHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYCHHE
CUJIBI TOKA U HaIIPSKEHUS

Tpancdopmarop. [IpousBoactso, nepenaya
U NOTpPeOJIeHUE IEKTPUUYECKON SHEPIHH.
OKOJIOTUYECKUE PUCKU IPU IPOU3BOACTBE
JIEKTPUIECKON SHEPIuu. Kynerypa
HCIIOIb30BAHUS JJIEKTPOIHEPT U B

NOBCEIHEBHOU KU3HU

TexHnueckue ycTpoicTBa: ceiicmorpad,
NIEKTPUUECKHI 3BOHOK, JMHUU

QJICKTpomepcaavd

IIpaktnueckne pabotsl. HMccnenoBanue
3aBUCUMOCTH MEpUOJia MaJbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
LEeNH W3 TOCJIEIOBaTEIbHO COEIMHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJTHBI, yCIIOBHUS
pactpoctpanenus. Ilepuon. CkopocTb
>21 pacIpOCTpaHeHHs W JUIMHA  BOJHBI.
[onepeuHble U MPOAOIBHBIC BOJTHBI
£ 95 WNuTtepdepennus u T paKIus

MEXaHHNYCCKHX BOJIH




5.2.3

5.24

3Byk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTa Tona. TemMOp 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  AJICKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanusa Bexktopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHUE, IPEJOMIICHUE, MOJSpU3aLMs,
mudpakius, uHTepdepenuus. CKOPOCTbH

OJICKTPOMAariuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE 3IE€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY
[IpuHUIUOBl PafnMOCBSI3M U TEJIEBUICHHUS.
Pannonokanus. DNeKTpOMarHuTHOE

3arpsA3HCHHUC Oprmammeﬁ Cpeabl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKAJIIbHBIE
WHCTPYMEHTHI, YIBTPA3BYKOBAs
JIMaTHOCTUKAa B TEXHHUKE U MEIMIIUHE,
panap, panuoOnpUEMHUK, TEJEBU30DP,

anTeHHa, Tenedon, CBU-neun

5.3

OIITHUKA

531

5.3.2

5.3.3

[IpsMonuHeEHOE pacnpocTpaHEHUE CBETa
B OJTHOPOJIHOM cpene. JIyd cBeTa
OtpaxeHne cBeTa. 3aKOHBl OTpaXEHUS
cera. [loctpoeHne M300pakeHHit B TFIOCKOM
3epKaie

IIpenomnenne cBera. 3akOHBI MPETOMIICHHS
cBeTa. AOGCOTIOTHBIH MoKa3areib

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTPaKEHHE.
[IpenenbHblid yroj MOJHOTO BHYTPEHHETO

OTpaXKeHUs

5.35

HMucnepcuss cBera. CIIOXKHBI ~ COCTaB




Oenoro ceera. Llser

5.3.6

Coluparoniue W pacceuBaroONIve JIUH3BI.
Tonkas ynmH3a. POKYCHOE PACCTOSHHUE U
ONTMYECKas  CHjJa  TOHKOM  JIMH3BL
[Moctpoenne n3o00pakeHnit B COOMPAIOIINX
U pacceuBarouMx JuH3ax. Dopmyna
TOHKOM JHH3BI. YBEIHWUCHHE, JIaBacMoOC

JIMH30U

5.3.7

5.3.8

5.3.9

Hpez[enbl IIPUMCHUMOCTH FeOMCTquCCKOﬁ

OIITUKH

Wntepdepentuss  cBera.  KorepenrtHsie
HCTOYHUKH. VYcnosus HaOIoAeHUS
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTep(EpPEHIMOHHOW KapTHHE OT JIBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakuus  cBera.  Judpakunonnas
peméTka. YcnoBue HaOIIOEHUS TIABHBIX
MaKCUMYMOB npu naIeHuu

MOHOXPOMATHUYCCKOI'O CBE€Ta Ha

TU(PPAaKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa

5311

TexHuueckue ycTpoilcTBa: OYKH, JIyma,
¢doToanmnapar, NPOEKUUOHHBINA ammapar,
MHUKPOCKOIN,  TeJECKOII, BOJIOKOHHAsI
OIITHKA, nudpakimoHHast pemeéTkKa,

TOJIAPpOn

5.3.12

[IpaxkTrueckue paboThI. H3mepenne
nokasaress npenomieHus. MccnenoBanue
CBOWCTB  W300pakeHM B  JUH3aX.

Hab6monenue qucnepcuu ceeta

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIbBHOCTH

6.1

I'panuubl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHHKH. IToctynartst TEOpUn
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTH

MOAYJS CKOpPOCTH CBe€Ta B BaKyyMe,




MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM M COKpalleHue
JUTMHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p MacChl C JHEPrHeil M HMITYJIbCOM
6.4 CBOOOJHOW YaCTHLIBI. OHEPrus MOKOs

CBOOOIHON YaCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTbBI KBAHTOBOM OIITUKU

®otonbl. Popmyna [lnanka cBs3u 3HEPTUN

7.1.1 ¢orona ¢ ero yacroTod. OHeprus u
uMIyibe (OoToHA
OtkpeiTie U uccineaoBanue Gorodrddexra.

7.1.2 Omeitet - AL CroneroBa.  3aKkoHbI
dboTorddexra

7.1 VYpaBHeHue DiHIITeHHA JUIS

7.1.3 dotorddekra. «Kpacnas TpaHUIIa»
dboTorddexra

7.14 Hasnenue cBera. OnwiTel [1.H. JIeObenena

7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
TexHuueckue ycTpoiicTBa: (OTODIEMEHT,

7.1.6 ¢dboTonaTuUuK, COJTHEYHas Oarapes,
CBETOJINO]

CTPOEHUE ATOMA

Mopgenb aroma TomcoHa. OnbITHI

7.2.1 Pezepdopaa mo uccnenoBaHnio CTPOCHUS
atoMma. [lmanerapnas Moiens aToMa

79 ITocTynatel bopa. N3nyuyenue U

norjoueHue (GOTOHOB TpU  TEpexoie
7.2.2 aToMa C OJHOIO YpOBHS DJHEpPruuM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPruH aToMa BOJIOpPOAa

7.2.3 BomnoBrele cBoiicTBa yactuil. BoJHBI e




bporins. KopnyckynsipHO-BOJHOBOM
nyanusMm. Judppakuus SIEKTpPOHOB Ha

Kpucrajuiax

724

7.2.5

7.2.6

CnoHTaHHOE M BBIHYXJCHHOE U3IIy4CHHE.
Y CTpoiicTBO M IPUHIMIT paOOTHI J1azepa
TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaONIOAEHUS U pPEruCTpalUu

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTuBHOrO  m3nydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3nydenus. Brnusinue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpelTHE  TPOTOHAa W HEUTpPOHA.
Hyxnonnass mozgens siapa ['eiizenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oronsl

Anbda-pacna. DIIeKTPOHHBII "
MO3UTPOHHBIN Oera-pacma. T"amma-
W3JTy4YCHHUE. 3akoH pPaaroOaKTUBHOTO

pacmana

7.3.5

OHeprust CBSI3W  HYKIIOHOB B sJIpe.

Snepubie cunbl. Jledekt macchl sipa

7.3.6

H,[IepHLIe pPCaKkuu. ILCJ'ICHI/IC n CHHTC3

saaep

7.3.7

S nepubrit peakTop. TepMosinepHbIi
cuHre3. [IpobGneMbl H  TEPCHEKTHBHI
SAIEPHOM  DHEPre€TUKU. DKOJOTHYECKHUE

aCIIEKTHI SIIEPHOU DHEPIETUKHU




DneMeHTapHble  4YacTulpl.  OTKpBITHE
7.3.8 MIO3UTPOHA. @yHIaMEHTAJIbHbIE

B3aUMOJICUCTBU

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
7.3.9 Kamepa BunbcoHa, sAnepHbli peaxTop,

aroMHas OomOa

[Ipaktnueckue pabotel. HMccnenoBanue

7.3.10 TPEKOB YaCTHUI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

81 Bun 3Bénnoro Heba. Cospe3mus, sipKue

3Bé3HI)I, IIJIaHETHBI, UX BUAUMOC IBUKCHUC

ConHeunast cucrema. IlmaHersl 3eMHOI

TPYIIIIBI. IImaneThI-TUTaHThI n ux

8.2
CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mainnie

testa COTHEYHON CUCTEMBI

Connne, ¢otochepa wu  armocdepa.
8.3
ConHeyHasi akTUBHOCTD

8.4 Hcrounuk sHeprun ConHua u 38€311

3BE3/1bI, HUX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJuyc, TeMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
8.5 «CHEKTpaJbHBII  KJIacC — CBETUMOCTDBY.
3BE31bI  JIABHOM  MOCJENOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY JUIS

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Bnyrpennee ctpoenue 3B€31. CoBpeMEHHBIE

NPEJCTaBICHUsI O  MPOUCXOKICHUU U
8.6

sBomonu ComHIA U 3BE31. DTambl JKU3HU

3BE3

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas CTPYKTYypa lNanaktuxu,
8.7 pacrmpesnenieHue 3BE3N, raza MW IBUIM.
Tlonoxxeune wu naBwxkenue CoiHIla B

lanaktuke. Ilnockas u  cdepuueckas




HoJICUCTEMBI I allaKTUKH

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku ©

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacuupenune  BceeneHHOM.
3akoH XaOOsa. Pa30eranme TalaKTHK.
Bo3pact u paguyc BceneHHoil, Teopus
bonbmioro B3peiBa. Mojenbp «ropsiuei

Bcenennoi». PenukroBoe usinyuenue
Macmrabnass ~ crpyktypa  BcenenHoil.
Meraramnaktuka. Hepeménubsie mpoOiembl

aCTPOHOMHH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dwusuka. 11 kiaacc. YueOuuk. ba3oBbiii v yriny0aeHHbIN ypoBHH/ MsKUIIICB
I'.4., byxosues b.b., Corckuit H.H. / ITox pen. IlapdentseBoit H.A. , AO
«3narensctBo «IIpocBemienue».

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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