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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypoBHS Ha YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm denepaqbHON pabodeil MporpaMMbl BOCIHUTAHHS H
KOHLENIWKA TpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa odydaromuxcs 11 kinacca npu o0yuyeHun ux
¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXOJa.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3allii MEXIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenenstorcs OCHOBHBIE
LEeIU U3y4eHusl (PU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MIIaHUPYEMbIE
pe3yapTaThl  OCBOEHHSA Kypca (PU3MKH: JIMYHOCTHBIE, METaNpPeIMETHBIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHI OCBOCHMS Kypca (PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue ydeOHOTO mpenMera « Pu3nkay 1o rojgam oOy4eHHs.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiemM mupe. HIKoabHBIN Kypc PU3HKN — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydaronuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YU4E€OHBIX HCCIICIOBaHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeAHEro 00111ero 00pa3oBaHusl OJI0KEH
psI uaeh, KOTOpPbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3MKH npeamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PH3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpys 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
KU3HH, TpeOyromme BBIOOpAa (U3UYECKOW MOACNU IS CUTyalWH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepraIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMM JJISl Pa3BUTHsSI YMEHHMI MPOEKTHO-NUCCIEA0BATEIBbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro

oOpasoBaHus 0TBOIUTCS 66 yacoB B 11 kiacce (2 yaca B HEJCIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
IpOBENCHUS J1a0OpaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
O0COOEHHOCTEN 00yJarouXCs.



COJAEPKAHUE OBYUYEHUA

11 KJIACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTossHHBIE MAarHUTELI. B3anMoaecTBHE MOCTOSHHBIX MArHUTOB. MarHutTHoe
noje. Bektop marauTHOM MHAYKIMU. [[pyHIMN Cyneprio3uiiui MarHUTHBIX MOJICH.
JIluauum MaruuTHOM wuHAyKIuuU. KapThHa JUHUNA MArHUTHOM HWHOYKUIHAHM TOJIS
MMOCTOSIHHBIX MarHuUTOB.

MarautHOe TI0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJib U HaIIPaBIICHUE.

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

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJIEKTPOABIOKYIAs Cujia HWHAYKIUM. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuuu Papanaes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABMKYILAS CHJIA WHAYKUAW B
MIPOBOJAHUKE, IBMKYIIIEMCS MMOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuo Jlenua.

NHAYKTUBHOCTh. SIBJEHME CAMOMHIYKIUMU. OJCKTPOABMIKYILAS  CHJIA
CaMOMHIYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpOWCTBA M IPAKTHUYECKOE MPUMEHEHHUE. TMOCTOSHHBIC
MArHUThl, JJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMKY MarHUTHOTO TIOJISI.

BzaumopernicTBre 1BYyX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuiel JIopeHia Ha HOHBI JJIEKTPOJIATA.

SIBeHME SIIEKTPOMAarHUTHON MHYKIWH.

ITpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBUAKYIIEH CHUJIBI MHAYKIHUH OT CKOPOCTH HU3MEHEHUSA
MarHuTHOTO ITOTOKaA.



SIBneHne caMOMHIYKIIUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

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

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoOMAZHUMHbIE KOJ1€OAHUA

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

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

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

[lepemennpli  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSOKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CcUCTEMBbl (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).

HaOGmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHUS! OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocienoBaTEIbHOM COENMHEHWM PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HccnenoBanue 3aBUCMMOCTH MEPHOJA MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccenenoBanne nepeMeHHOT0 TOKA B LEIHU U3 ITOCIEA0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyILLK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBIE 6OIHbL

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

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

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3JYyYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspU3anus, Iudpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

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

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHu4ecKue yYCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTHMKAa B TEXHHKE M MEIHLMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHust U NpeioMIICHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3aiys, IMPpaxkuus, UHTEpPEpeHIHs.

Tema 3. Onmuka

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

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

[Tpenomiienue cBeTa. 3aKOHBI MTPeIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yrosn IOJHOTO
BHYTPEHHETO OTPAKEHHS.

Hucnepcust cBera. CioXHBIN cocTaB 0enoro ceerta. LIBer.



Cobuparomiue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B COOMpArOIUX U
pacceuBaromux JuH3ax. PopMysia TOHKOM JIMH3bL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHOMN
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUQPPAKIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHHuecKkue YCTpONMCTBAa M MPAKTHYECKOE TMPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenune natepdepeHinm ceera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomyyenue ciexkTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

HabGnrogenue noasipu3aluu CBETA.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

M3mepeHne rnokasaTesst peJoMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruaabHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAIlCHUE
JUTHBL.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
ITOKOS.



Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Hepru (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroseroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTeitHa st hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVICTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
[lmanerapnas momens aroma. lloctynater bopa. U3nydyenue u morjomnieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactull. Bomusl e bpoisist. KopnyckynnsipHO-BOJTHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeseneHue JIMHBI BOJIHBI J1a3epa.

Habmroienue TmHeRvaThIX CIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OIBITH Pe3epdopaa mo onpeneneHnto coctaBa paguoakTHBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBI.



OTtkpeiTHE NPOTOHA M HeWTpoHa. HykmonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnian. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sipe. SaepHble cuibl. JlegekT macchl sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 A€P.

SAnepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
SAJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUYECKOE TPUMEHEHHE: TO3UMETP, KaMepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M cTounuk sHeprum ConHIA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHMOCTBY». 3BE3/Ibl TJIaBHOM IOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTU. BHYTpeHHEE CTpOCHHE
3B€311. COBpeMEHHBIEC TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBotonnu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B siApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHM.

Vuenuuecxue nabnooenus



HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIMOJIB30BAHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHHE MHpA, poJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psilly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
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: pewieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
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: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUICCKON PEETKN, CIEKTPATIbHBIA aHAJHN3.

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

Texuonocus: NWHUM DJEKTPOINEpenady, TEHEpPATOp MEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

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

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECax TI'PakIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHHS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HayYHOTO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

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 MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPhl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYIIECTBIISATH OOIIIEHNE HAa YPOKax (DU3UKU U BO BHE-YPOUHOH JeSITeTbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHUTyallud M  CMST4arh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

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

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B nporiecce 10CTHKEHHS TMYHOCTHBIX PE3YIbTaTOB OCBOSHUS IIPOTPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 11 kiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YUUTBIBATh TPAHUIBI TPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECUYHBIA UCTOUYHUK CBETA, sIEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJeNIb aTOMHOIO SiApa MpH pelIeHUuU (PU3NYECKHUX
3a7ad4;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DMBHKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIUSA, JEHCTBME MAarHUTHOIO TMOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMMCS 3apsill, AJIEKTPOMAarHUTHBIE KojeOaHus |
BOJIHBI, TPSIMOJIMHEIHOE pPACIpPOCTPaHEHHE CBETa, OTPAKEHHUE, IMPEIOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dboTtoanekTpudeckuiit 3PphexT (poTod3ddheKT), CBETOBOES JAaBjeHNUE, BOSHUKHOBEHUE
JMHENYaToro CHeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

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

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HUCIONB3YSd (U3NYECKUE BEIUUYHMHBIL:
NIEKTPUYECKUI 3apsl, CHJIA TOKA, JJIEKTPUUYECKOE HANPSKEHHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas CUiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYUIKHA, 3HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIEeM, MEpHOoJ U 4YacToTa
KoieOaHull B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U CHJla TOKa B Mpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0OO3HAUEHHS M EAWHMIIbI, YKa3bIBaTh
(bopMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEIMUNHAMU;

ONMCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJbC (POTOHA, IEPUOJ TIOJypacajia, SHEPIHsl CBI3U
aTOMHBIX SI7IEp, MPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M E€AMHMIBI, yKa3bIBaThb (HOpMyIibl,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUYECKON BETMUNHBIL

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIEIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHENHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUSl JHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsaaa, 3aKOH COXPAHEHUS MacCOBOIO 4ucCia, Imocrynarel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBHUA (TpaHMIBL, 00JACTH)
IIPUMEHUMOCTH;



ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OIKCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmyupoBaTh mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJJI0AKEHHOTO 000pYA0BaHUs, IPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTUUYMH C UCIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3yJIbTaTbhl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIULI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
o0opyIoBaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIB3YS (PrU3HUecKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEoOXOJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIy4YeHHOTO 3HAYeHUs (PU3UYECKON BEJIMYUHBI,

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3uYeCKHE IBIICHUS,

MCITI0JIb30BATh MIPH PEILICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIMM U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJTydaeMyto HHPOPMALHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MX 0€30MacHOrO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU IS
oOecrnieueHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MIOBEJICHUS B OKPY>KalOLIeH cpene;

paboTath B TIpyMNe C BBHIIOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpeleisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/] KX/I0TO U3 YYaCTHHKOB I'PYTIIbI B PEIICHHE PacCMaTPUBAEMON IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Konrposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
MexaHnyecKkue U 3J1eKTPOMarHUTHbIE bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIMAIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pasznen 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

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

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngg;;fg;gﬁ};fﬂcg?c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 hBtI;IfsJ:I/I;Ir?:(;(sigrou/I;f41097c
Hroro no pazneny 4
PeszepBHOe Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



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

ITOYPOYHOE IIVTAHUPOBAHUME
11 KIIACC

KouunvecTBO 4acoB Hara

Ne i/ Tema ypoka
Bcero KonrpoJbHeie IIpakTHyeckue H3y4YeHus

padoThI padoThI

ITocTossHHBIE MAarHUTEL U X B3aUMOJIEHCTBYE. 04.09.2023
1 MarunutHoe nosie. BeKTop MarHuTHOU 1
WHAYKIUU. JIMHUM MarHUTHON MHIY KLU

MarautHoe 1noJie MpOBOJHUKA C TOKOM. OTIBIT 07.09.2023
2 Opcrena. BzanmoelicTBre MpOBOIHUKOB € 1
TOKOM

JlabopaTtopHast pabora «3yuenne MarHuTHOTO 11.09.2023
TIOJISl KATYIIKH C TOKOM»

JleiicTBrE MarHUTHOIO OJIsl HA POBOJIHUK C 14.09.2023
tokoMm. Cuiia Amnepa. JlabopatopHas pabora
«HMccnenoBanue NeHCTBHS MOCTOSTHHOTO
MarHuTa Ha PaMKy C TOKOM»

JleiicTBrE MarHUTHOTO MOJISL HA IBHKYILYIOCS 18.09.2023
5 3apspkeHHYy1o yactuily. Cuna Jlopenna. Pa6ora 1

cuibl JIopeHna

OnexTpoMarHuTHast HHAyKus. [IoTok BekTopa 21.09.2023
6 MarHuTHON MHAyKmu. DJ(C nHayknuu. 3akoH 1
ANIEKTPOMATrHUTHOM MHAYKIMK Papanes
JlaGopatopHas pabota «lccnenoBanue siBieHus 25.09.2023
AIIEKTPOMArHUTHON MHIYKIIUN

WuayktuBHOCTE. SIBNeHMe camonHykIuu. 3J1C 28.09.2023
8 CaMOMHIYKIUHU. DHEPrUsi MATHUTHOTO TOJIS 1

KaTyIIKH C TOKOM. BHGKTPOMaFHI/ITHOe II0JIE




TexHudeckue yCcTpoiucTBa U UX IPUMEHECHUE:
IIOCTOSIHHBIE MarHUTHI, JJIEKTPOMAarHuThI,
JJEKTPOABUIATENb, YCKOPUTEIH 3IEMEHTaPHBIX
YacTHLl, UHAYKIIMOHHAS 11€4b

02.10.2023

10

O6o6mmarmuil ypok « MaraHuTHOE ToJe.
3HeKTpOMaI‘HI/ITHaSI HHAYKOUS»

05.10.2023

11

12

13

KonTponbhas pabota no reme «MaraHutHoe
noJie. DJIEKTPOMarHuTHasE UHYKIUS)

CBoOOIHBIE MEXaHHUECKHE KOJIeOaHusl.
["apmonnueckue konebaHusi. Y paBHEHUE
rapMoHn4eckux konebanuii. [IpeBpaiienue
SHEPTrUuu

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH Tepro/ia MaJIbIX KojeOaHui rpysa
Ha HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

16.10.2023

19.10.2023

23.10.2023

14

Koneb6arensusrit kouTyp. CBOOOAHBIE
AJIEKTPOMarHuTHbIE KOJeOaHuUs B U1€aJIbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUUECKUMH U AJIEKTPOMArHUTHBIMU
KOJIEOaHUSAMU

26.10.2023

15

®opmyna ToMmcona. 3aKoH coOXpaHEHMsI SHEPTUU
B UJI€AJIbHOM K0JIe0aTeIbHOM KOHTYpe

30.10.2023

16

17

[TpencraBieHue o 3aTyXaroMMX KOIeOaHUIX.
BriHyxIeHHBIE MEXaHUYECKUE KOJIeOaHUsI.
PeSOHaHC. BI)IHY)KJIGHHI)IC SHCKTpOMaFHI/ITHI)IC
KoaeOaHus

[lepemennslii Tok. CHHYCOUIANbHBIN
[IEPEMEHHBIN TOK. MOIIHOCTb IEPEMEHHOTO

02.11.2023

06.11.2023




TOKa. AMIUIUTYTHOE U JEMCTBYIOLEE 3HAUECHNE
CHJIBI TOKA U HaNpsKEHUS

18

19

20

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOICHUE IIEKTPUUECKOU SHEPTUU
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
AIEKTPUYECKOT0 3BOHKA, FTeHEpaTopa
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay

DKOIOTHYECKHUE PUCKHU IIPU IIPOU3BOACTBE
QJICKTPOSHCPI'UM. KynLTypa HCIIOJIB30BaHUA
QJICKTPOSHCPIUN B HOBCCﬂHeBHOﬁ KHU3HHU

09.11.2023

13.11.2023

16.11.2023

21

Mexanuueckue BOJIHBI, YCJIOBUA
pacrtpoctpanenus. [lepuon. Ckopoctsb
pacrpoCcTpaHeHHUs U JITMHA BOJHBI. [lonepednbie
Y TPOJIOJILHBIE BOJTHBI

27.11.2023

22

23

24

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3Byka
DJIeKTPOMAarHUTHBIE BOJIHBI, UX CBOHCTBA U
ckopocTsb. [1Ikana ek TpOMarHuTHBIX BOJIH
HpI/IHHI/IHBI pPaaruoCBA3H U TCICBUACHU.
PasButue cpencts cBs3u. Pagnonokarus

30.11.2023

04.12.2023

07.12.2023

25

KOHTpOJ’IBHaH pa60Ta «Konebanus v BOJHBDY

11.12.2023

26

[IpssMonuHENHOE paclIpOCTPaHEHHE CBETA B
OJIHOPOJIHOM cpenie. TOYeUHbI UICTOYHUK CBETA.
JIyu cBera

14.12.2023

27

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenune n300pakeHHil B TUIOCKOM 3€pKajie

18.12.2023




[Ipenomiienue ceera. IlonHoe BHyTpeHHEe

21.12.2023

28 oTpaxkenue. [IpenenbHpIi yroma mojHoro
BHYTPEHHET0 OTPaKEHUS
29 JlabopaTtopHnast pabora «M3mepenue nokazaress 25.12.2023
NPEIOMIICHUS CTEKIIa»
30 JIunsel. [TocTpoenne n300pakeHuit B JIMH3E. 28.12.2023
®opmyIia TOHKOHM JMH3BL. Y BEJIMYEHUE JTUH3BI
31 JlaGopaTtopHas paborta «lcciaenoBanue CBOMCTB 11.01.2024
M300paXEHUI B TUH3AX)
Hucnepcus cBera. CroxkHbIN cOCTaB O€JI0r0 15.01.2024
32 ceera. l[Ber. JlaboparopHas paboTa
«Habmonenne aucnepcuu CBeTa
33 HNurtepdepennus cBera. {udpakmus ceera. 18.01.2024
Judpakumonnas pemeérka
34 [TonepedHocTh CBETOBBIX BOJIH. [lomsipu3arus 22.01.2024
cBeTa
35 Ontruueckue mpuOOphl M YCTPOMCTBA U YCIIOBUS 25.01.2024
ux 0e30macHOro NpUMEHEHUs
I'paHuIBl TPUMEHUMOCTH KJIACCUYECKOU 29.01.2024
36 MexaHUKH. [locTynaTel criennanbHON TeOpHH
OTHOCHUTEIIEHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 01.02.2024
3amMesieHHe BPEMEHHU M COKpAIIeHUE JUTUHBI
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI. 05.02.2024
38 CBsI3b MacCHhI C SHEPTHEH U UMITYJIECOM.
DHeprust NOKos
39 KonTponbhas pabota «Ontuka. OCHOBBI 08.02.2024

CHeHHaHBHOfI TCOPHUU OTHOCUTCIIbHOCTH




40

®otounbl. opmyna [1nanka. DHeprus u
UMITYJIbC (POTOHA

12.02.2024

41

42

43

OTtkpeiTHE U HccnenoBanue Gorodddexra.
Ombitet A. I'. CToneroBa

3akonsbl pororddexra. YpaBHeHUE DUHINITCHHA
s hotordexra. «KpacHas rpanuay
doTtorpdexra

JaBnenue cBera. Onwitel [1. H. JIeOGenena.
XUMHYeCcKoe EHCTBUE CBETa

15.02.2024

26.02.2024

29.02.2024

44

TexHu4eckue yCcTpomuCcTBa U NPaKTUYECKOe
npuMeHeHne: (oTodIEeMEHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/

04.03.2024

45

46

Pewenue 3angau no reme «1€MEHTbI KBAHTOBOM
ONTHUKN»

Mopnens atoma Tomcona. OnbiTel Pezepdopaa
0 paccesHuIo a-dactull. [Imanerapuas monens
aroma

07.03.2024

11.03.2024

47

48

[Tocrynarer bopa

W3nydeHue u norniomeHue GoTOHOB MpH
Iepexoe aTOMa C OJAHOIO YPOBHS YHEPIUU Ha
Ipyroii. Buael crieKTpoB

14.03.2024

18.03.2024

49

BonnoBsbIe cBOMcTBa yacTull. BosHbl ne bpons.

KopnyckynsipHO-BOJHOBOW Jyaau3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE

21.03.2024

50

OTKpBITHE PATHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaIrOaKTUBHOTO U3JIYyYEHUS

25.03.2024




o1

CgoiictBa anb(a-, 6era-, raMmma-u3ITydeHUs.
BiusiHue paaroakTHBHOCTH Ha JKUBBIC
OpraHu3Mbl

28.03.2024

52

OTtkpeITHE IPOTOHA U HEMTpoHA. V30TOMBI.
Anbda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacrnaj. ['aMmma-u3inyueHue

01.04.2024

53

54

55

56

DHeprus cBA3U HYKIIOHOB B sape. SlnepHbie
peaxun. SnepHbiii peakrop. [IpoGiemsr,
IIEPCIEKTHUBBI, YKOJIOTUYECKUE ACIIEKTHI AIEPHON
OYHEPIreTUKHU

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoab! HaOIIOICHHS U PErUCTPaLuU
aJIeMEHTapHbIX YacTtull. Kpyribii cToi
«DyH1TaMEHTAJIbHBIE B3aUMOICHCTBHS.
EnuHCTBO DM3M4ecKoil KapTHHBI MUPay

Bup 38é3aH0T0 HeOa. Co3Be3nus, ApKHE 3BE3bI,
IUIAHETHI, UX BUAUMOE ABMKeHne. CoaHeuHas
cucTemMa

Connue. ConHeunas akTUBHOCTb. MlcTOUHUK
sHepruu CosHLa U 3BE3]1

04.04.2024

15.04.2024

18.04.2024

22.04.2024

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
[JIABHOW MOCJIEI0BATENBHOCTH. BHYTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE NTPEICTABICHUS
0 NPOUCXOXKIEHUH U dBoronnn ColHIa U 3BE3]

25.04.2024

58

Muneunsiii [1yTe — Hama ['amakTuka.
[Tonoxenune u asmxenue ConHna B ['anaktuke.
I"amakTikn. YE€pHBIE BIPHI B AIpax ralakTUK

29.04.2024




59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bbosnbuioro B3psiBa. PennkToBoe n3nyueHue.
MeraranakTuka

02.05.2024

60

Hepemenusie mpo0ieMbl aCTPOHOMUU

06.05.2024

61

KonTpomnpHas padora «D1eMeHThI aCTPOHOMUHU U
acTpou3uKm»

09.05.2024

62

O6o6marmuii ypox. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHON M DTHUYECKOH
cdepax AeITeTbHOCTH YeIIOBEKA

13.05.2024

63

64

65

O6o6maromuii ypok. Pons u mecto pusuku u
aCTPOHOMHUH B COBPEMEHHOM HAay4YHOH KapTUHE
MUpa

O6o6maromuit ypok. Poib ¢pusndeckoii Teopuu
B (h)OpPMUPOBAHUHU MIPEACTABICHHUM O (PUINUECKOM
KapTHUHE MHUpa

O6o6maromuit ypok. Mecto pusudeckoit
KapTUHBI MUPA B 00IIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie

16.05.2024

20.05.2024

23.05.2024

66

PesepBHBIi ypok. MarautHoe 1osie.
ONEeKTpOMAarHuTHAsE MHAYKIUS

27.05.2024

OBHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME

66




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

» ®usuka, 10 kmacc/ Maxumes I'.5., Byxosnes b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoii H.A., AkninonepHoe obmiecTBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka, 11 kmacc/ benara B.B., JlomauenkoB U.A., [Taneoparues FO.A.,

AxnmonepHoe obuiectBo «M3aarenbctBo «lIpocBenienner

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

» dusuka, 10 kirace/ Msikumies I'.51., byxosues b.b., Corckuit H.H. ox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M31aTeabcTBo
«IIpocsemienue»

» ®usuka, 11 knacc/ benara B.B., JlomauenkoB U.A., [Taneoparues FO.A.,
AxknmonepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

A.II. PeimkeBud. COopHUK 3aaa4 1o pusuke. Mocksa, JIpoda, 2005 - 2019 1.
FO.A. Caypos. ®usuka. [loypounsie pazpabotku. 11 knacc. [Tocobue mst
o011eo0pa3oBaTeIbHbIX Opranu3aluii. ba3oBblil U yriyOiIeHHbIN ypOBEHb.

Mockaa. ITpocsemienue. 2017 r.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

MHTEPHET



Kusas dpusrka: odyyaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoku dpusuku ¢ ucronb3oBanuneM MuTteprera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusmka: xosurekius onblToB. http://experiment.edu.ru/

dusnKa: 3JCKTPOHHAS KOJUICKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexp

Karanor ccpiiok Ha pecypcebl o ¢usuke http://www.ivanovo.ac.ru/phys
becmuiatHpie 0Oy4aronye nporpaMMel o (pu3uke
http://www.history.ru/freeph.htm

JlaGopartopHbie paboThl N0 pusnke. BupTyanbHbie 1a00paTopHbIe pabOTHI.
http://phdep.ifmo.ru

Anumanus pu3ndYecKux mpoueccoB o0bsicHeHusaMu. http://physics.nad.ru

dusnueckas sunukIoneaus http://www.elmagn.chalmers.se/%7eigor






