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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 yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTh pPean3alii MEKIPEIMETHBIX
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, TPeIMETHBIE (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 HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3ydaeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIYYEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHUSI IPU BBHIMOJIHEHUU UMH YUEOHBIX UCCIICIOBAHUIA.

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
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pasenoB (U3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (QU3HKU
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEUIECTBE U
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 npuxnaouoii  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 HKOJOTMYECKUM NpoOJemMaM 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 (U3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTeNbHOCTHBIN MOJAX0J B Kypce (DM3MKU pealn3yeTcsl Mpexkie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
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 »sToM obOecrmeumBaeTcsl  OBIAJACHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIIENAETCS PEHICHUIO PACUYETHBIX M KAYE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. [ 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 coorBerctBum ¢ 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-HAYYHOTO IMKJa. B kaOuHeTre (U3MKU JTOJKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

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

JlabopaTopHoe 000pynOBaHHE MJIS YYEHUUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
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 (opmupoBanne yMeHUWl OOBSACHATH SBICHHUS C HCIOJb30BAaHUEM
(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 u3yueHus Kypca (U3uK1 Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:



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

e (opmMupoBaHMe yMEHHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSATEIBLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAlW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHEro OOIIETo

oOpazoBanus oTBoaUTCA B 11 Kitacce — 68 4yacoB (2 yaca B HEJIETIIO).



COJAEPKXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMoOAEHCTBHME  IOCTOSIHHBIX  MarHHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJICH. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOr0 NHPOBOJHHKA W 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monyib U HanpaBlIeHKE. [[BH)KEeHNE 3apsHKEHHONW YaCTULIB
B OJIHOPOJIHOM MarHuTHOM mosje. Pabora cunsl JlopeHna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKIUU. OJEKTPOABIKYIIAs Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe »3ieKTpuyeckoe Tmosie. ODJIEKTPOJABIKYINAS CUla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIGHHME CaMOMHIYKUMHU. OJIEKTPOABWXKYILIAS CHJIA
CaMOUHYKILIMH.

OHEPrust MAarHUTHOTO TTOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMKM MarHUTHOTO MOJIS.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHne MarHuTHOI'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neCTBUS MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>KMHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. Y PAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarolux KojieOaHusX. BhIHYK/IEHHbIE MEXAaHUYECKUE
KoJiebanus. PezoHanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruMu. DKOJIOTHYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

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

Habmoienue 3aTyxaronmx KouaeOaHuil.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MoOCIEeNOBAaTEIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYN IEKTPONEPENAYH.



Yuenuueckuii sxcnepumenm, rabopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCJIEN0BATENbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpOMAZHUMHbBIE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBud pacnpoctpanenus. llepuoa. CkopocThb
pacrnpocTpaHeHusT W JJuHA BOJIHBL. [lomepedHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdepenius u iuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHu4ecKue yYCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas MAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenune orpaxeHus: U NPeJOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenunu n audppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJeOaHUIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaXX€HHUe,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas nwmH3a. DoKycHOE
pacCTOSIHME W ONTHYECKas Cujla TOHKOM JuH3bl. llocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIaBHBIX ~MAKCMMYMOB T@pH NAJCHHWM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonsipuzanus cBera.

TexHudeckue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEWHOE pAacHpPOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodopBkl.

[TomHoe BHYyTpeHHEE OTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenne natepdepeHInm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[Tomy4yeHnue cnekTpa ¢ TOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3Mepenue rnokazaress NpesIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HabGmronenne nucrnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynatsel
CIIELIMAJIbHOW TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIIITECHHA.
OTHOCHUTENBLHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKpAILICHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPTUN GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccinenoBanue Goroaddexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodadpdekra. «KpacHas rpanuna»
dboTorpdexra.

JlaBrienne cBeta. OnbiThl 11. H. JIeOenena.

XUMHUYECKOE IEUCTBUE 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 Oatapes.

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.

BosHoBbIE cBOlicTBa yacTull. Bosnsl 1e bpoitnsa. 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.

HaGmroienre TMHENYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Hab6nronenue mmHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa



panuoakTuBHOrO wu3nydenus. CBoiicTBa anbda-, Oera-, ramMma-u3Iy4YCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-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, nabopamopusvie pabomoi

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. ConHeuHass akTUBHOCTh. McTounuk sHepruu ConHLAa W 3BE3.
3BE3BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM IOCJIEI0BATEIBbHOCTU. 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 raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sSApax
raJIaKTHUK.

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

MaciraOnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOJIYyIIapus U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHpPA, POJib PU3NUECKON TEOPHUH
B (GOpPMHUpPOBAaHUM TIPEACTABICHUM O (UINYECKONM KapTUHE MHpaA, MECTO
bu3nUecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBA3CH C KypCaMM MAaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwIeHHWE CHUCTEMBI YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocua: NWHUAM DJEKTPOINEpeaady, TEHEPATOP MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nka» T0IKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalONUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE PeaIn3alii OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIICYETOBEYECKUX TyMAHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH UICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0O U MPUHUMATh OCO3HAHHBIE PeIICHUS,
OPUEHTHUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUAsS 3CTETUKY HAYyYHOTO TBOPYECTBA,
NpUCYILIEro (pU3nYecKoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymiel mpodecCru 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH SKOJIOTMYECKOM HAaNpaBI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh  HPOEKTHYID M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh HHIUBUYATIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BJIa/IE€Th HaBBIKAMHU y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITeNbHOCTU
B 005acTi PU3UKU, CHIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BUJAAMH JICATEIBHOCTH 110 IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIpEeTalliY, MPeoO0pa30oBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaudy,
BBIJIBUTATh TUTOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHThI I JIOKa3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3aayll B 00pa30oBaTEIbLHOM
JEATETLHOCTH, B TOM YHCJIC TIPH U3YICHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEIaraTh OpUTHHAIBHBIC TTOAXOBI U PEIICHHUSI,

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

Pa6ora c nndopmanueii:

BJIQJICTh HABBIKAMH TOJIyYCHUs WHPOPMAIUU (PU3UIECKOTO COJNEPKAHUS W3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh TOWCK, aHAJM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAli0 WHGOPMAIIUN Pa3IUYHBIX BHIOB M (opm
MIPEICTABICHNUS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeACTBAa  MHQPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3aI[MOHHBIX
3a7a4 ¢ CcoOMoJieHueM TpeOOBaHUN HSPrOHOMHMKU, TEXHUKH OE€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3allnH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

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

OPUHUMATh LM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oOIIuMi pe3yJsIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISATh IUIAH PEIICHHS] PACUYETHBIX M KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YSMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX pE3yJbTAaTOB U
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHHs Yy OO0yYarolmIuxcs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTUKEHUIO 1IeNIU U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy obywyenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEU, LEJIOCTHOCTh U E€HUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIy4 CBETA, TOYECYHBIM UCTOYHUK CBETA, siAECpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO sigpa MpH PEHIeHUH (PU3NYECKHX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUSA, JEHCTBHME MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM U JBIDKYIIMMCS 3apsill, AJIEKTPOMAarHUTHBIE KojeOaHus |
BOJIHBI, TPSIMOJIMHEIHOE pPACIpPOCTPaHEHHE CBETa, OTPAKEHHUE, IMPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dbotoanekTpudeckuiit 3pdexT (hoTodrddhexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3YsS (U3UUECKUE BEIMYMHBIL:
AIEKTPUYECKUI 3apsil, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAsA CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJsi, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsiji M CWia TOoKa B MpOIEecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAs] CHUJIa JIMH3bI, MPU OMUCAHUM NPABUIBHO TPAKTOBATH (PU3MUECKUUN
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUS M TMPOLECCHI, HCIIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypacnaja, SHEPrus CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHMUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JaHHYK (UBUYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUMHBI,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH TPSMOJUHEMHOTO PacpoCTpaHEHUsI CBETA, 3aKOHbI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUs SHEPrUHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nocryiartel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Mpyu 3TOM pas3inyaTh CIOBECHYIO (POPMYIHPOBKY



3aKOHA, €ro MaTEeMaTU4YE€CKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIBL, 00JACTH)
NPUMEHUMOCTH;

ONPENEIATH HAIIPABJICHHE BEKTOPA MHAYKIIMM MAarHUTHOTO OJISI ITPOBOJIHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MIPOIIECCOB C HCIIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopMmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpPOBATH BHIBOIHI,

OCYUIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHs U HCIOJIb30BaThb HU3BECTHBIC
METO/bI OLIEHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATh
pe3ynbTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3HYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBOBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUM UCCIIEJOBAaHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U IPOEKTHOU
NEATEIbHOCTH C MCHOJb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
000py1OBaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJIENbIO,
UCHOJB3YS (Pr3HUEcKUe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIITh (PU3NYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIE I €€ PEelIeHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbHOCTH
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

penaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEITPOTHBOPEYUBYIO
LETOYKY PACCYKICHHM C ONMOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
UH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUA MAalIMH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUA UX O€30MacHOr0 MCMHOJIb30BAaHUS B IMOBCEIHEBHON
KU3HY;



MPUBOINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEH CPEAE;

paboTatb B TpYIINE C BBHIOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAlUMOHAIBHO pacHpenessiTh OO0SI3aHHOCTH U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHu4eCcKHe U JIEKTPOMAarHUTHBIE 5 1 bubnuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OcHOBBI cielaIbHOM Teopun
OTHOCHTEIIEHOCTH

Hroro no pazgeny

4 1

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

Paznen 4. KBAHTOBAS ®U3UKA



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

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH
4.2 Crtpoenue aToma
4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edso0.ru/7f41c97¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKH 7 ngg;;fg;gﬁﬁmngk
Utoro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;lr?:;igrou}?mflcgk
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
DJIeKTPOHHbIE
Jlara P
uudgposbie
HU3yYeH
Ne KosmuecTBo yacoB oOpa3oBaTejibHbIE
us
n/ Tema ypoka pecypcol
n
KonTposabHubie IIpakTHYeckue
Bcero
padoThbI padoThI
[TocTostHHBIE MATHUTHI U X

1 B3auMoOeiicTBUE. MarHuTHOE II0JIE. 1 bu6nunoreka LIOK
Bekrop maruutHOM MHAYKUMU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIMU
MarsuTHO€ 1noJje NpOBOJHUKA C

5 ToKoM. OnbIT Opcreaa. 1 bubmmnoreka HOK
B3aumopencTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
@.I". JlabopatopHas padbora

3 «/3yueHre MarHuTHOTO MOJIS 1 1 bubmorexa LOK

Y https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubnuoteka [JOK
«HccnenoBanue necTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

@.I'. «/lelicTBue cuiibl Amnepa Ha
MIPOBOJHHK C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenmna. Pabota cubl
Jlopenua

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc9df4

DnekTpomMarauTHas HHAyKIus. [ToTok
BEKTOpa MarHUTHOU uuaykuuu. J/1C
WHIYKIHUU. 3aKOH AJIEKTPOMArHUTHOM
naaykuun dapanes

JlaGopaTopHas pabota
«WccinenoBanue sBiaeHUsI
AJIEKTPOMArHUTHON UHIYKITUNY

NunykTuBHOCTS. SIBIeHUE
camonnaykuuu. 3/1C caMoMHayKIUU.
DHeprusi MarHUTHOT'O TOJIs1 KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

TexHuueckue ycTpoiucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPHUTENH DJIEMEHTAPHBIX YACTHII,
MHyKIMOHHAs I1€Yb

(Bxkiag oTedyecTBEHHBIX YUEHBIX B
HCCIIEA0BAHMS C TOMOLIBIO
YCKOPHUTEIEH )

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubnuoreka [{OK
https://m.edsoo.ru/ff0ca600

10

11

O6o06maromuit ypok «MarautHoe
noJjie. DIIEKTPOMArHUTHAS HHIYKIHSD

KonrtponsHast pabora no Teme

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcab82

bubnunorexa LIOK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

«MaruuTHoOE€ oJIe.
DJIEKTPOMArHuTHAs MH Y KLU

https://m.edsoo.ru/ffOcad58

12

13

14

15

16

CB000O1HBIE MEXAHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
[IpeBpanienue 3HEprun

®.I". CocraBienue TaOIMIBLI HA
OCHOBE aHaJIN3a TEKCTA
«IIpeBpaiieHue SHEPTHH MTPU
KOJICOAHMIX)»

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCUMOCTH
MeproJia MaJbIX KojieOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MACChI IPy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KoJeOaHus B
UJeabHOM KoJieOaTeTbHOM KOHTYpE.
AHanorus MexJay MEXaHHUYeCKUMHU U
ANEKTPOMArHUTHBIMH KOJeOaHUIMU
@.I'. AHanu3 CpaBHUTEIBHOW CXEMBbI-
TaOJUIBI MEXAaHUYECKHUX U
AIEKTPOMATrHUTHBIX KOJICOAHHH.

®opmyna Tomcona. 3akoH
COXPAHEHHUS PHEPTUU B UJICATBHOM
KoJ1e0aTeIbHOM KOHTYpe

Hpe[[CTaBJ'ICHI/Ie 0 3aTyXarumux
KoJIeOaHMSX. BBIHy)KI[CHHBIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcb820

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

but6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MeXaHn4decKue Kojiebanus. Pe3onanc.
BbIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KOJIeOaHusA

17

Ilepemennsblil Tok. CUHYCOUJAJIbHBIN
MEpEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIUTYHOE U
JEHCTBYIOIEE 3HAYEHUE CUIIBI TOKA U
HaIPSHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
neperaya u norpediaeHue
JIEKTPUYECKON SJHEPTUU

(OKu3Hb 1 e TeNbHOCTh
I1.H.516109K0Ba -pOCCUICKOTO
AJIEKTPOTEXHHUKA, H300peTaTes.)

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUUYECKOTO 3BOHKA,

reaeparopa nepeMEeHHOI0 TOKaA, JIMHUH

QJICKTponepeaavd

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

@.T". DKkosoruyeckue pucku rnpu
MIPOU3BOCTBE MEKTPOIHEPTHUN.
KynbTypa ucnonb3oBaHus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HU

21

MexaHndeckne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocTh
pacnpocTpaHEHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIbHBIE BOJIHBI

but6mmorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpoCTh 3ByKa. | pOMKOCTh

but6mmoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byka. Beicora Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
ANEKTPOMATrHUTHBIX BOJIH
[IpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs
cBs3u. Paguonokanus
o5 KonTponbnas pabora «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHE
26 CBI;Ta B Ol[HOpOIlHIZ)fI CII?)GI[;) bubmmorexa [JOK
. https://m.edsoo.ru/ff0cd350
Toueunslit ucToyHUK cBeTa. JIyd cBera
OTtpaxkeHune cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n300paxeHuit B bubmmorexa [JOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue csera. [lonHoe
08 BHYTpPEHHee oTpakeHue. IIpenenbHbiin bubmuoteka [IOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JIaGopartopHas pabota «/3mepenue bubnmnoreka HOK
MOKa3aTelis MPEJIOMIICHUS CTEKII) https://m.edsoo.ru/ff0cd67a
JIunsel. [locTpoenne nzobpaxeHuii B
nH3e. PopmyIia TOHKOM JIMH3BI.
30 YBenuueHue JIMH3bI bu6muoreka [IOK

@.I'. «M300paxenHue, 1aBaeMoe
cobuparoriel 1 pacceuBaromen
JIMH3aMI»

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

Jlaboparopnas pabota
«HccnenoBadnue CBOMCTB
M300paKeHUH B JIMH3aX»

32

Hucniepcus cBera. CIOXKHBIN cOCTaB
6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»

33

34

35

Wutepdepennus cera. Audpaxius
cera. JudppaknuonHas pemerka

ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusauus ceera
@.I". Ontuueckue npubopsl u

YCTpOﬁCTBa " YCJIOBUSA UX
0€e301IacHOTO IMPUMCHCHUA

bu6nmoreka [IOK
https://m.edsoo.ru/ffOced22

bubmuoreka [IOK
https://m.edsoo.ru/ffOcf02e

36

I'panunel IPUMEHUMOCTH
KJIaCCHYeCKOM MexaHuKHU. [locTynarsl
CIELMAJIbHON TEOpUHn
OTHOCHUTEIIBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf862

37

38

39

OTHOCUTENBHOCTh OOTHOBPEMCHHOCTH.

3aMCJIJ'IeHI/Ie BPEMCHHU U COKpaAIICHUC
JJIMHBI

OHeprus U UMILYJIbC PEISITUBUCTCKON
yacTulibl. CBSI3b MacChl ¢ SHEPrUel U
UMITYJIbCOM. DHEPIusl MOKOs

Konrtponshas padora «OnTHKa.

OcHOBEI crenuanabHON TCOpHUU
OTHOCHUTCIIBHOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfa42

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfc68

but6mmorexa [IOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. opmyina [1nanka. JHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE

otodddexra. OnbiTe! A. I'.
41 2T0ﬂe?(()11)3a bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4
(PKu3Hb U 1eATeTbHOCTh
A.I".CroneroBa)
3akonbl portodrddexra. YpaBHeHHE
42 SﬁHmTegl)Ha H(Is)lq)@oma@(}l@)ema bubamorexa LIOK
. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» portosddexra
Jasnenue cBera. Onbithl [1. H.
43 JleOGeneBa. XMMHYECKOE JICHCTBUC bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
@.I". TexHHMUECKHE YCTPOICTBA U
MIPaKTHYECKOE TPUMEHCHHUE:

44
(dhoTo3eMeHT, (OTOIATUHK,

CoJIHEUHas ObaTapesi, CBETOIUO]]

45 Pemenue 3agad nmo reme « 3JI€MEHTBI bubmmoteka IIOK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE

46 Pezepdopaa o paccesHuio a-4acTuil bubmorexa LOK

peop P ) https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubmmoteka IIOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
Wznyyenue v morioiienue (oToHOB
Y B ¢ bubmuoreka [{OK
48 MIPU TIEPEXO/IC aTOMa C OJTHOTO YPOBHS

SHEPTuM Ha Apyroil. Buasl ciekTpos

https://m.edsoo.ru/ffOdOafa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BonnoBsie cBoiicTBa YacTHIl. BomTHBI
ne bpoiina. KopnyckymnsipHo-
BOJIHOBOM Jyanu3M. CIOHTaHHOE U
BBIHY>KJICHHOE U3JTy4YCHUE

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paIMOAKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaZMOAaKTUBHOTO U3TyUYEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHUu3MBbI

(Pa3paboTKku 0TeYeCTBEHHBIX YUEHBIX
B 00JIaCTH BIUSHUS PAIMOAKTUBHOTO
U3ITyYeHUs Ha KUBYIO KIIETKY)

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaf.
DJEeKTPOHHBINA U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMMa-usiydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B S7pe.
SAnepHsle peakuuu. SI1epHbI peakTop.
[Tpobnemsbl, epcreKTUBEI,
JKOJIOTUYECKUE ACIIEKTHI A1epHON
JHEPIeTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. METO bl HAOTIOIEHUS U
PErucTpaly JIEMEHTAPHBIX YaCTHII.
@.T". Kpyruslii cton
«DyHaaMeHTaIbHbIE B3aUMOIEHCTBHUSL.

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

EnuncTBO DM3ndeckoit KapTHHBI
MUpa»

55

OTanel PasBUTHUA aCTPOHOMHU.
[IpuknagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3BE31HOTO HeOa. Co3Be3us, IpKHE
3BE3/1bl, INIAHETHI, UX BUIUMOE
neukeHne. ConHevyHas cuctema

56

57

Connne. CoaHeuHast aKTHBHOCTb.
NcTtounuk sneprun ConHua u 3BE311

3BE3/1bl, UX OCHOBHbIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOU
HOCIIeA0BaTENbHOCTH. BHYTpeHHEe
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJCTABICHUS O MIPOUCXOKIACHUU H
sBosoruu CosHLA U 3BE3]

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxxenue u apmxenue CoyHua B
lNamaktuke. ['anmaktukn. Y€pHbIE BIPHI
B s/Ipax rajJakTHK

59

60

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bonpmoro B3peiBa.
PennkroBoe uznydeHue.
MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMUU

61

KontponbHas padota «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u




ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMATbHON 1
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIOBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAy4YHOUW KapTHHE MUpa

64

O6o6maromuii ypok. Pois
¢buznveckoii Teopun B GopMupoBaHUH
MPECTaBICHUN O (PU3HUIECKOM
KapTUHE MHUpa

65

O6o06maromuii ypok. Mecro
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
psTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O MIPUPOJIE

66

67

MaruauTHoe 1oJie. DJIeKTpOMarHuTHas
WHTYKITAS

Ontuka. OCHOBEI CIEIIUAIBHOM
TEOPUH OTHOCUTEIBHOCTH

68

KBanToBas pusuka. DneMeHTHI
aCTPOHOMUU U acCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOT'PAMME

68

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

11 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

111

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHON HAy4YHOH KapTHHBI MHUpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHMH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

11.2

11.3

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sAJpa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

PacnioznaBate (usnueckue siBiaeHUS (IPOIECCh) M OOBSACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKHA W  KBAaHTOBOW  (DUBHKH:
AJIEKTPUYECKAsi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aHMOJICHCTBHC MarHMTOB,
JNEKTPOMArHUTHAS WHAYKIMS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U MABIXKYIIMMCS 3apsil, 3JIEKTPOMarHUTHBIC
Kone0aHus W BOJHBI, MPSIMOJHMHEHHOE paclpOCTpaHEHUE CBETa,
OTpaXeHHe,  IpelomiieHue, uHTepdepeHuus, audpakuus u
MoJIIpU3allvsl CBeTa, AMCIEPCHS CBeTa, (OTOdNEKTpUUecKuil hdext
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas H  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YEHHbIE CBOWCTBA  BEIIECTBA  (DJIEKTPUYECKUE,
MAarHuTHBIE, ONTUYECKUE, IEKTPUUYECKYIO ITPOBOJUMOCTD PA3IUYHBIX
Cpe€l) U JJIEKTPOMAarHUTHbIE SABJIEHUS (TPOLIECCHI), HCIOIb3YS
¢u3nueckre BENWYHMHBLI:  OJJEKTPUUECKUH  3aps], CHilIa  TOKa,
JJEKTPUYECKOE  HANPSDKEHHE,  DJIEKTPUYECKOE  COIPOTHUBIICHHUE,
pasHocTh moteHuuanoB, J/IC, pabora Toka, MHIYKIMS MarHUTHOTO
nonsi, cuia Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KaTYILIKH,
SHEPTHsl JIEKTPUYECKOTO M MAarHUTHOTO IOJIEW, MEepUoJ M 4acToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B Mpoliecce
rapMOHHUYECKHUX 3JIEKTPOMArHUTHBIX KoJie0aHuH, ¢dokycHoe

PacCTOAHNUEC U OITHYCCKAasA CHJIa JIMH3bI; IPpU ONHWCAHWU IIPAaBUIIBHO




TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAYCHHsT W EIUHMIbI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BETUUYHUHY C IPYTMMH BETUYUHAMU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHUA W IIPOLCCCHI, UCIIOJIb3Y
(1)I/ISI/I‘ICCKI/I6 BCIIUMYHUHBI: CKOPOCTh 3JICKTPOMAarHuTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIUA M HUMIIYJIBC (bOTOHa, Mepruoa
nmojaypaciaaa, OSHEpruss CBA3M AaATOMHBIX AACP; MIPpHU OIHMCAHUU
IIpaBUJIbHO TPaKTOBATb (1)I/I3I/I‘ICCKI/II71 CMBICJI UCITIOJIB3YCMbIX BCIIMYHH,
uX 0003HAUEHUSA U CAWHUIIBI, YKa3bIBaTb (bOpMy.]'IBI, CBA3bIBAXOIIHEC
JaHHYIO (1)I/ISI/ILICCKYIO BCIMYHUHY C APYTMMH BCIMYHMHAMH, BBIYUCIIATH

3Ha4YCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOJIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO U MAPAJUIEIIBHOIO COEAWHEHHS ITPOBOJHUKOB,
3akoH Jxoynst — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKLNHU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETa, ypaBHEHUE  OWHIUTEHHa  AJid
¢doroadexra, 3aKOH COXpPaHEHUS DHHEPrHMM, 3aKOH COXPaHEHMS
UMIIyJIbCa, 3aKOH COXPAaHEHMS DJEKTPUUYECKOTO 3apsfa, 3aKoH
COXpaHEHUs  MAaccoBOrO0  4YMCJIa, MoOcTynarsl  bopa,  3akoH
PaIUMOAaKTUBHOIO paclajga; IMpPH JTOM pAa3IM4YaTh  CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS

(rpanu1IbI, 00J1ACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIIMU MAIrHUTHOI'O TIIOJIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

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

3€pKaJiOM, TOHKOW JIMH301

BBINOMHATE SKCTIEPUMEHTHI IO HCCIEA0BAHUI0 (PU3UUECKUX SBICHHUNA U
MIPOLIECCOB € MCMOJIB30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUIL; NTpU
aToM (GopMyIupoBaTh TpobieMy (3agady) W THUIMOTE3y y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUsl, IPOBOAUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI

OcyiecTBiaTh TMpsIMbIE W KOCBEHHBIE HM3MEPEeHUS (PU3MUECKHX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEeHMs U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OICHKN HOFpeHIHOCTefl H3MepeHHfI

11.11

HccnenoBaTh 3aBHCUMOCTH (PH3UYECKUX BEJIUYHH C HCIIOJIB30BAHUEM
NPSIMBIX ~ M3MEPEHUH; TIPU ITOM KOHCTPYHUPOBATh YCTAHOBKY,

(GuKCHUpOBaTh PE3yNbTaThl MOJYYCHHOH 3aBUCHMOCTH (PHU3HMUECKUX




BCJINYHH B BUJC TaGHI/IH u Fpa(I)I/IKOB, ACJIaTh BBIBOJBI IO PC3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobOmomaTe mpaBuia 0O€30MacHOTO TpyJAa MpH  MPOBEICHUU
UCCIIEIOBAaHUN B paMKax y4eOHOTrO OSKCHEpHUMEHTa, Y4eOHO-
HCCIIEZI0BATENICKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIUIBI, HA OCHOBE aHaIn3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh (DU3HUECKYIO MOJENb, BBIACIATH
(dbuznvecKkrue BEIMYMHBI U (POPMYIIBI, HEOOXOAUMBIC IS €€ pelIeHus,
MIPOBOAUTH PAcU€Thl M OLEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAUYEHUs

(hU3HUYECKON BETUMIMHBI

Pemars Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LETOYKY PACCYXACHUW C ONMOPOW HA M3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

11.15

Wcnonp3oBaTh mnpu  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETallMi M IpPeICTaBICHUS Y4eOHOM U Hay4yHO-IOMYJISIPHOM
nHpOpMAINY, TOTYYCHHOW M3 Pa3MYHBIX MCTOYHUKOB; KPHUTHUYECKH

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACUCTBUS MallWH, TPUOOPOB M TEXHUYECKHX
YCTPOICTB; pa3auyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJIb30BaHUS B

NOBCEIHEBHOMU KN3HU

11.17

11.18

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonb3oBath TeopeTndyeckue 3HaHUSA MO (PU3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIleHUH ¢ IpUOopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A4 COXpaHCHUSA 3J0pPOBbA U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyxcaromeﬁ cpeac

11.19

PaGorars B rpymnme ¢ BBIIOJHEHHEM DPa3JIMYHBIX COIMATIBHBIX pOJIEH,
IUIaHUpOBaTh ~ paboTy  TPYIIbl,  palMOHAJIBHO  PaclpeneNsiTh
O053aHHOCTM M IUIAHUPOBATh JESTENbHOCTh B  HECTAHJAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB

IpYMIIbI B pELIEHUE paccMaTprUBaeMoi MPooIIeMBbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

11 KIIACC

Kon
pa3ziena

4

Koxa npoBepsiemoro
3JIeMeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHASI UHAY KW

43.1

4.3.2

4.3.3

IlocrositHHble Mar"HuTel. B3aumonencTtBue

IIOCTOAHHBIX MarHUTOB

MaruuTtHoe moJsie. BekTtop MarHuTHOH
MHAyKOuY.  [IpuHOMOD — cynepno3uiuu.
Jlunun wmarautHOM wuHAYKUMM. Kaptuna
JUHAUM  MAarHUTHOM  MHAYKUUU  TOJS

IIOCTOAHHBIX MarHuTOB

MarauTHOEe T0Jieé TMPOBOJHUKA C TOKOM.
Kaptuna nuHHMI 1OJS JJIMHHOTO MPSIMOTO
IPOBOJIHUKA M 3aMKHYTOTO KOJBLEBOIO
MPOBOJIHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmopaeiicTBue NpoBOJHUKOB €

TOKOM

4.3

434

Cuna Amnepa, e€ MOyJIb U HaIIpaBJICHHE

4.3.5

Cuna JlopeHna, e€ MOyJIb ¥ HalpaBJIECHHUE.
JIBrkeHHe  3apsUKEHHOM — 4acTHIbl B
OJTHOPOJTHOM MarHutHoM mnose. PaGora

cunel JlopeHna

4.3.6

SIBneHue ANeKTPOMArHUTHON UHAYKIIUU

4.3.7

IToTok BeKTOpa MarHUTHOM MHIYKITUU

4.3.8

4.3.9

OJIC nHAYKIHUHA. 3aKOH 3JIEKTPOMArHUTHON
unaykiun dapanes

BuxpeBoe anekrtpuueckoe mone. IJIC
WHIYKIIMA B TPOBOJHHKE, JABMKYIIEMCS
MOCTYNAaTeNIbHO B OJHOPOAHOM MarHUTHOM

10JIE

4.3.10

IIpaBuno Jlenna




NHayKTUBHOCTB. SIBI€HME CaMOWHIYKLUH.

4311
OJ1C caMOMHAYKIIMU
DHeprusi MarHUTHOIO TIOJISl KaTylmIKH C
4312
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckne  yCTPOMCTBA:  IIOCTOSIHHBIC
MAar"uThl, 3JIEKTPOMArHUTHI,
43.14
3JIEKTPOBUTATEITb, YCKOPHUTETH!
3JIEMEHTAPHBIX YaCTHUll, UHIYKIIMOHHAS TI€Yb
IIpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJS KATYIIKH C TOKOM.
4.3.15 UccnenoBanme  geificTBHS  HOCTOSHHOTO

Mar"HuTa Ha paMKy c¢ TokoM. MccienoBanue

SIBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIOUA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KonebOarenrHass  cucrema. CBoOoHbBIE
kojeOanus. ['apmMoHuMueckue KoyeOaHUs.
ITepwon, wacrtora, ammumtyna u  (asza

KOJICOaHU

[IpyxvHHBIM MasTHUK. MaTemMaTuyecKkuu

MasaATHHK

513

YpaBHEHHE TapMOHUYECKUX KOJICOAHUIA.
Kunematnueckoe u JTUHAMUYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

5.14

5.15

[Ipespamenue SHEPrUU pu
FapMOHHYECKHUX KoJIeOaHuUsX. Cs13b
aMILIATY bl KoJie0aHui UCXOIHOMN
BEJIMYMHBI C aMIUTUTyJaMU KosieOaHuil eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTtyp.  CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KOJIeOAaTeNbHOM  KOHTYpE.

Amnayorus MCXKOY MEXaHNYECCKUMHU nu




5.1.6

3JEKTPOMArHUTHBIMU KOJIeOaHUSIMHU.
®opmyna Tomcona

3aKoH COXpPAaHCHUS DHEPIrunu B HUACAIIBHOM

KoJebaTeTbHOM KOHTYPE

5.1.7

5.1.8

BrIHyXIeHHBIE MEXaHUYECKUE KOJIeOaHMS.
Pe3onanc. Pe3onanchas KpHBas.
Brinyxaennsie AJIEKTPOMATrHUTHBIE

KoJIe0aHusl.

IlepemenHbli  TOK. CunycounaanbHbII

IIEPEMEHHBIN TOK.

5.19

5.1.10

MouHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE U [JEHCTBYIOLEE 3HAYCHUE
CUJIBI TOKA Y HAIIPSKEHUS

Tpancdopmarop. [IpousBoactBo, nepenaya
U MOTpeOJeHUE DJIEKTPUYECKON DHEPruu.
OKOJIOTUYECKHE PUCKU IIPU TPOU3BOACTBE
JIEKTPUUIECKON SHEpIuu. Kysberypa
UCIIOJIb30BaHUs JJIEKTPOIHEPTUH B

NOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycrpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JMHUU

QJICKTpomepcaaqd

5.1.12

IIpaktnyeckue pabotel. HMccnenoBanue
3aBUCUMOCTH TEpHoJia MajbX KoJieOaHUM
rpy3a Ha HUTH OT JIJMHBI HUTH U MAacchl
rpy3a. MccnenoBanue nepeMEHHOTO TOKa B
ey M3 MOCIEeNI0BATEIbHO COECIUHEHHBIX

KOHACHCATOpA, KaTYHIKU U pE3UCTOPa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

521
5.2

5.2.2

Mexannyeckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon.  CkopocTb
pacmpocTpaHeHUss W JJIMHA  BOJIHBI.

HOHepC‘-IHLIC " IpOJO0JIbHBIC BOJIHBI

##HPar##H# Nurepdepenuus u nudpaxuus

MEXaHNYCCKHUX BOJIH




5.2.3

5.24

3Byk. Ckxopocth 3Byka. I'pomMKoCTh 3ByKa.

Bricota Tona. TemMOp 3Byka

ONEeKTpOMarHuTHbIE  BOJHBI. Y CJIOBUS
M3JIy4eHUsI  BJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranms BektopoB E, Bu v B

3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH:
OTpakeHUe, NPEIIOMIICHUE, TOJIApH3aLus,
mudpakuusi, wuntepdepenius. CropocTh

QJICKTPOMAarduTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJTH.
[IpumeHeHne SIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMOBL PAagMOCBS3U M TEJICBUICHHUS.

Paguonoxkarus. BHGKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYKAIOLIEH CpeIbl

5.2.8

TexHudeckue yCTpPOWCTBA: My3bIKaJIbHBIC
MHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULIHHE,
panap, paguonpUEMHHUK, TEJIEBU30D,

aHTeHHa, TenedoH, CBU-neun

53

OIITUKA

531

5.3.2

5.3.3

[IpsAMonnHEHOE pacIpOCTpaHEHUE CBETA B
OZIHOpOJHOM cpene. JIyu cBeTa

Otpaxenue cBeTa. 3aKOHBI OTPaKEHHUS
ceera. [loctpoeHne M300pakeHHA B TUIOCKOM
3epKajie

[Ipenomnenne cBera. 3aKOHBI  TPETOMIICHUS

CBCTa. AOCOIIOTHBII I1OKa3aTecjib

MIPEIOMIICHHUS

5.34

5.35

[TormHoe BHyTpeHHee oTpakenue. [IpenenbHbii
YIOJI IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

Hucniepcust cBeta. CioxHBIN cocTaB 6e10ro

ceera. [IBer




5.3.6

5.3.7

CobOwuparonue ¥ pacCeUBAIONIUE JTUH3BI.
Tonkass nunH3a. DOKYyCHOE pacCTOSHHE WU
ONTUYECKass  CWIa  TOHKOW  JIMH3BI.
[TocTpoeHne nM300pakeHH B COOMPAFOIINX
U pacCeUBaOIIMX JUH3aX. POopMyia TOHKOU

JINH3EL. YBEIMUYEHHE, TaBaeMOe JTUH301

[Ipenensl MpUMEHUMOCTH T€OMETPUUYECKOM

OIITUKH

5.3.8

Wntepdepennust  cBera.  KorepeHTHbIE
UCTOYHUKHU. Ycnosus HaOJIr01eHUS
MaKCHUMYMOB u MHHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

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

5.3.9

Hudpakmus CBeTa. JudpaknuonHas
peméTka. YciaoBue HaOMIOJEHUS TIaBHBIX
MaKCHMYyMOB npu MaJCHAN
MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

5311

Honﬂpnsamm CBCTa

TexHnyeckue yCTpONCTBA: O4YKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA,

T pakMOHHAs PEIIETKA, MOISIPOU

5.3.12

[IpakTnueckue paboThLI. Nsmepenue
nokasarens npenomieHus. MccienoBanue
CBOMCTB M300paxeHui B JIMH3AX.

Ha6J'IIO)IeHI/IC AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'panunpl TPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [TocTynater TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTh
MOAYJsI CKOPOCTH CBE€Ta B BaKyyMe,

OPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

OTHOCHUTENLHOCTh OIHOBPCMCHHOCTH.

33.MCIIH€HI/I€ BPCMCHU )51 COKpaliCHue




JJIAHBI

6.3 DHeprus ¥ UMIYJILC CBOOOIHOM YaCTHIIBI

CBsi3b MacChl C DHEPrHeH M UMIYJIbCOM
6.4 CBOOOMHOM 4YacTULbl. ODHEpPrusi IMOKOA

CcBOOOIHOI 4aCTULIBI

KBAHTOBA ®U31KA

7.1

7.2

BJIEMEHTBI KBAHTOBO! OITTUKU

®otonbl. Popmyina [lnanka cBs3u SHEPrun
7.1.1 ¢oroHa ¢ ero 4YacTOoTOW. OHeprus u

UMITyJIbC (hOTOHA

OtkpeiTue U uccienoBanue Gorodrpdexra.

7.1.2 OmBITHI AT. CroxeroBa. 3aKOHBI

dhoTodrddekra

213 VYpaBaenue DitnmreitHa 11t porodaddexra.
o «KpacHas rpanuna» portosddexra

7.14 Jasnenue ceera. OnbiTel [1.H. JIeOeneBa

7.15 XUMHAYECKOE JIEHCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTODIEMEHT,
7.1.6 (dboTonaTuUuK, COJIHEYHast Oarapes,

CBETOJIMO]
CTPOEHHME ATOMA

Monens atoma Tomcona. OnbITE
7.2.1 Pezepdopaa o uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

ITocTynartel bopa. N3nyyenune u

norjouieHne (GOTOHOB MPH MEPEXoJie aToMa
7.2.2 C OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl

cnekTpoB. CHEeKTp ypOBHEH SHEPTHHM aToMa

BOJOpOAA

BomHoBBIE cBOMCTBa wactull. BomHbl 1€
_r bpoitns. KopnyckynsipHO-BOITHOBOM

nyanu3Mm.  Jludpakiust  37eKTpOHOB  Ha

KpHUCTaax

724 CroHTaHHOE U BBIHY)KJIEHHOE H3JIyUYCHHE.




7.3

VYCTpoiicTBO M PUHIIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaJIbHbBIN
aHayu3 (CHEeKTPOCKOM), Jla3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

7.3.1

ITpaktnueckue  pabortsl.  Habmonenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Meroasl HAONIOACHUS H  PETHCTPALUU

OJICMCHTAPHBIX YaCTHUIL]

7.3.2

7.3.3

OTkpbITHE  PAJIUOAKTUBHOCTH.  OIBITHI
Pesepdopma 1o ompeaencHHI0  COCTaBa
pamuoakTHBHOTO — w3nydeHus.  CBoMcCTBa
anb(da-, O6era-, raMma-u3nydeHus. BrusHue

PaAOAKTUBHOCTHU Ha JKUBBIC OPIraHU3Mbl

OTtkpbITHE IIPOTOHA u HEUTpOHA.
Hyxnonnas mognens siapa ['eiizenOepra —
WBanenko. 3apsan spa. MaccoBoe dYHCIO

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacna. DIIEeKTPOHHBIN "
MO3UTPOHHBIN Oera-pacma. I"amma-
W3JTy4YCHHE. 3akoH paaroaKTUBHOTO
pacnaga

DHeprus CBs3M HYKIOHOB B sijipe. SInepHbie

cuibl. Jledekt Macchl siapa

7.3.6

Snepusle peakuuu. JleneHne U CUHTE3 sAEp

7.3.7

Snepusiii peakrop. TepMosAEpHBIN CUHTES.
[IpoGnemMbl W  MEpPCHEKTUBBI  SIAEPHOI
DHEPreTUKU.  ODKOJIOTUYECKHE  ACIEKTBI

AJIEPHOUN SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHUIBI. OTtkpeiTHE
[IO3UTPOHA. DyH1aMEHTAIbHBIE

B3aUMOJICUCTBU

7.3.9

TexHudeckue  yCTpOMCTBA:  JTO3UMETP,

KaMepa BI/IJ'IBCOHa, HﬂepHHﬁ peaKkTop,




aroMHas oomOa

7.3.10

8.1

IIpaktnyeckue pabotel.  HMccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (hoTOTrpadusiM)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3pnoro nHeba. Co3Besnus, spKHe

3BéSIIBI, IIJIaHCTHI, UX BUAUMOC IBUXXCHUC

8.2

8.3

8.4

8.5

8.6

Conneunass cucreMma. IlnaHernl 3eMHOH
rpynnsl. [I1aHeTbI-TUTaHThl U UX CIIyTHUKH,
KapJuKOBbIE  IIIaHEThl.  Mamble  Teina

COJIHEUYHOM CUCTEMEI

Comame, ¢dortochepa u  armocdepa.

CoJHeuHast aKTUBHOCTD
Hcrounuk sneprun CoJiHila U 3BE3]1

3BE37bI, HMX OCHOBHBIE XapaKTEPUCTHUKHU:
Macca, CBeTUMOCTb, PAJIYC, TEMIIEpaTypa, ux
B3aMMOCBSI3b. J[marpamMma «CreKTpasIbHBIN
KJIacC — CBETHUMOCTB». 3BE3IBI IJIaBHOM
MOCJIeIOBATENHHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTEY JUIST 3BE3]1 IJIaBHOM

TOCIICA0BATCIIbHOCTHU

###HPar###BayTpeHHee  CTpoeHHe  3BE3L.
COBpCMCHHI)IC NpeaACTaBJICHUA (¢}
NpoucXoXxIeHnn u sBomoiu ConHua u

3BE3. DTambl )KU3HU 3BE3]I

8.7

Mneunsii  Ilyte — Hama [amakTuka.
CnupanbHas CTPYKTypa lNamaktukw,
pacmpeneineHue  3BE31, rasa MW IIBUIM.
[lonoxxenne wu gaBwkenue ConHoa B
lanaktuke. Ilnockas u  chepuueckas

HOJICUCTEMBI I allaKTUKU

8.8

8.9

Tuner ranaktuk. PaguorajakTHku U
KBa3zapbl. YEpHBIE IBIPHI B ApaxX rajlaKTUK

Bcenennas.  Pacmupenue — BceeneHHOM.

3akonx XaOOma. Pasberanne ramakTHK.




Bo3pact u pamuyc BceneHHol, Teopus
bonbmioro B3peiBa. Mogens  «ropsiuei

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménupie mpoOaemMbl

aCTPOHOMHH



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. ®usuka 11, Mskumes I'.41., byxoBues b.b., M. — «IIpocsemienue» 2024ro.

2. Coopnuk 3aaa4 o ¢usuke 10-11, PeimkeBuu A.I1., M. — «/Ipoda» 2024 rox.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA
1. TTocobue mis yunrtenei obmeoOpazoBaTenbHbIX mikod, [Hunos B.®., M. —
«IIpocesemenue» 2013 rop.
2. ®usuka. Peamuzanus tpedoanuit ®I'OC cpeanero obmero oopa3oBaHus.
Metoauueckoe nmocooue. SAxyra A.A., Kopuees B.T., M. — ®I'bHY

«MHCTUTYT cTpaTeruu pa3BuThs 00pazoBanus», 2023 rog.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1. Caiit- «2OnemenTapnas ¢usukay http://elfiz.ru/

2. Caiit- «Knacc!nas dusuka s moodo3HarenbHbIX» hitp://class-fizika.narod.ru/
index.htm

3. Caiit- «®usuka.ru» http://www.fizika.ru/index.php
4. Caiit- Pemry EI'D, cnam 'HA http://phys.reshuege.ru/

http://phys.sdamgia.ru/
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