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HOACHUTEJBHASA 3AIINCKA

PIT mpuenena B cootBerctBuu ¢ DOIIL. Tlporpamma mo ¢usuke 06a30BOTr0O
YpOBHS Ha YpOBHE cCpelHero ooOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOMN
nporpammel, mpencraBieHHbix B @I'OC COO, a Ttakke ¢ yd4€roM deaepaibHOR
paboueit mporpaMMbl BOCHHUTAHUS U KOHLEMIIMM MPENoJlaBaHusl y4eOHOro mpeaMeTa
«duzuka» B 0o0pa3oBaTeNbHBIX  opraHuzanusax  Poccuiickoit ~ denepanuu,
peanu3yroMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopnepxxaHue mnporpaMMmbl IO (HU3MKE HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTHHbI Mupa oOydarounuxcs 10—11 kmaccoB npu oOyueHuu
uxX (u3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOIO IMOAXO0JA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM O@I'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yibTaTaM OOYy4YEeHHs, a TaKKe
YUHUTHIBAET HEOOXOAUMOCTh pEATU3ALMN MEXIPEAMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU Y4YEOHBIMHM INpeaMeTaMu. B Hell ompenensroTcsi OCHOBHBIE
Head u3ydeHus: (U3MKU Ha YpOBHE CPEIHEro ooiero oOpa3zoBaHUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3MKU: JUYHOCTHBIE, METalpeIMETHbIE, PEIMETHbIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHMpYEMbIE PE3yJbTaTbl OCBOEHHUS Kypca (pu3umku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJjaM 00yUYEHUS;

e conepkaHue yuyeOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®du3nka Kak Hayka 0 HamOoJjee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYNAs B KAYECTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUUA 00
okpyxatomem wmupe. IlxonbHbIE Kypc GU3UKHM — CHCTEMOOOpA3yIOIMMM s
€CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHe 3aKOHBI JIeXKaT B
OCHOBE MPOLECCOB U SBJICHUN, H3Yy4aeMbIX XHUMHEH, Ouosorueut, Quznueckon
reorpadueit u acrpoHomuei. VMcnonb3oBaHUEe U aKTUBHOE MPUMEHEHUE (PU3NUECKUX
3HAHUI OIpeAeNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOrMi B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHHS KOCMOCA, MOJYYEHHsS HOBBIX MaTe€pHalOB C
3aJJaHHBIMU CBOMCTBaMHM W Jpyrux. M3yueHue (Qu3mku BHOCUT OCHOBHOH BKJaJ B
GbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHpa  OOydalluxcs, B
(dbopMHpOBaHKE YMEHUN MPUMEHSTh HAYYHbII METO/1 MO3HAHUS MTPU BBIIIOJIHEHUH UMU
y4eOHBIX HCCIICIOBAaHUM.

B ocHOBY kypca ¢u3uku ais ypoBHS CPEIHETO 001Iero oOpa3oBaHUs MOJIOKEH
PAA UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.



Hoes yenocmnocmu. B cOOTBeTCTBHM € HEW Kypc SBIAETCA JIOTHYECKH
3aBepUIEHHBIM, OH COJIEPXKUT MaTephal M3 BCEX pasleioB (M3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM ¢ HedW wmaTepuanl Kypca (GU3UKH
00beIMHEH BOKPYT (pusnyeckux teopuil. Bexymmm B Kypce siBisieTcsi GopMUpOBaAHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE€ peamu3anus NOpeAnojaraeT HCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMAa (U3MYECKOM HAyKH, OCMBICIEHUE CBS3U Pa3BUTHUSA
(GU3HMKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc GpU3UMKH mpeanogaraet 3HakOMCTBO C
IIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMYECKUX MPHUIIOKEHUI N3YUEHHBIX TEOPUI
U 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs TOCPEACTBOM  BBEJEHHUS  DJIEMEHTOB
coJiepKaHMsl, MOCBSIIEHHBIX AKOJIOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOTMH, a TaKke OOCYyXJeHHs MpoOiemM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKONW O€301aCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpEAHEro OOLIETo
oOpa3zoBanusi SBISOTCS (uzuueckue Teopun (popMupoBaHHEe TPENCTABICHUNA O
CTPYKTYpe TOCTPOEHUS (PU3MUECKOW TEOpUH, POJIU (yHIAMEHTAIbHBIX 3aKOHOB M
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJIE, TPAaHULAX MPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJIEHUH U MTPOLIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOIX0 B Kypce (PM3UKH peanu3yercs Mpeke BCEro
3a Cu€T OpraHu3aluu HKCIEPUMEHTAJIbHOU JeATeNbHOCTH oOydarommuxcs. Jis
0a30BOT0 ypOBHS Kypca (PU3MKM — 3TO HCIOJb30BAHUE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B MPOrpaMMe 10
¢usnke OO0BEAMHEHBI B OOMIMI CIMHUCOK YYEHWYECKHX MPAKTUYECKUX PadorT.
Brigenenue B ykazaHHOM MepeyHe J1abopaTOPHBIX paboT, MPOBOAUMBIX JIJIsi KOHTPOJIS
U OLICHKH, OCYIIECTBIISIETCSI YYaCTHUKAMH OOpa30BaTENbHOrO Mpollecca MCXOAS W3
OCOOEHHOCTEW IUTAaHMpPOBAaHMA M OCHalleHus KaOuHeta ¢usuku. Ilpu sToM
o0OecreynBaeTcsl OBJIAJICHUE OOY4YalOIIUMKCS YMEHUSIMU TPOBOJAUTH KOCBEHHBIE
U3MEpPEHUs, HWCCIIEIOBaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIUYUH U TIOCTAHOBKY
OMBITOB IO NMPOBEPKE MPEMIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHue yAensieTcsl PEIICHHIO PacYETHBIX M KAaueCTBEHHBIX 3ajad.
[Ipy sTOM Anst pacU€THBIX 3a1ad MPUOPUTETOM SIBJISIIOTCS 3aJa4d C SIBHO 3aJaHHOMN
¢uznyecKkol  MOJEBbIO, TO3BOJSIOUIME MPUMEHSITh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3fesa Kypca, TAK U UHTErPUPYs 3HAHUS U3 PA3HBIX
pa3nenoB. [l KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/laHusl HA 0ObICHEHUE



npoTeKaHus (PU3MUECKUX SIBJICHUN U MPOIIECCOB B OKPYKAIOIICH *KU3HU, TPEOYIOLIUE
BbIOOpa (PU3MUECKON MOJICH JJIsI CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanmsiMu PI'OC COO k maTepHaIbHO-TEXHUYECKOMY
oOecrieueHn0 y4yeOHOTo Ipoliecca 0a30BbIi ypoBeHb Kypca (HU3UMKM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMsI JIOJDKEH H3Y4yaThCAd B YCJIOBHUSIX MPEIMETHOTO
KaOuHeTa (U3MKH WIM B YCJIOBHUAX WHTETPUPOBAHHOTO KaOWHETa IMPEeIMETOB
€CTECTBEHHO-HAYYHOTO Iukia. B kaOunere (Qu3uMku JOMKHO OBITH HEOOXOIHMMOE
nabopaTopHoe 000pyJOBaHUE JUIsl BHIMOJHEHUSI YKAa3aHHBIX B MporpaMMe o (usmke
YUYEHHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMOoHCTpalnoHHOE 000pyAOBaHKE (POPMUPYETCSA B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMQJIBHOM JOCTaTOYHOCTH W OOECIEYMBAET IOCTAHOBKY IIEPEYUCICHHBIX B
nporpaMme 1Mo (QU3MKE KIIOYEBBIX IEMOHCTPALMA JJI UCCIEIOBAHUS H3Y4aeMbIX
ABJIGHUA M TPOLECCOB, HSMIHUPUYECKMX M (PyHAAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe o00OpymoBaHUE [JISI YYCHHYECKUX MPAKTUYECKUX pabdoT
(opMHpyeTCs B BUJE TEMATUUECKUX KOMIUIEKTOB U 00€CIIEUYNBAETCS B pACYETE OJTHOTO
KOMILUIEKTa Ha JBYX oOydarommxcsd. TemaTHueckue KOMIUIEKTB JIaOOpaTOPHOIO
00Opy/OBaHUsl JOJKHBI OBITh TOCTPOEHBl HA KOMIUIEKCHOM HCIOJIb30BaHUU
aQHAJIOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIHHBIX
CUCTEM B BHJIe HU(POBBIX JabOpaTOpUil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUsI PU3UKHU B 001IEM 00pa30BAHUU SABJISIOTCS:

e (opmHpoBaHME UHTEpeca U CTPEMIICHUS OOYyYarolmMxcsi K HaydyHOMY
U3YYCHUIO TMPHUPOJIbI, Pa3BUTHE WX HMHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHHUS U (HOPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIUM SBJICHUSIM;

e (opMHpoBaHHE HAYYHOIO MHPOBO33PEHHUS KaK pe3yjbTaTa H3y4yeHHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e (¢opmMupoBaHrUE YMEHHUUN OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PU3UUECKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (dopmupoBaHHE TPEACTABICHUNA O POJAM (GUIUKH IS Pa3BUTHA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmkeHne 3TUX Iiesield 00ecreuynBaeTCsl PElICHUEM CIEAYIOIUX 3a1ad B

npoiiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e TMpHOOpPETEHHE CUCTEMBbl 3HAHWUU 00 OOIMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHsX, BKIIOYas MEXaHUKy, MOJEKYIApHYI0  (U3HKY,
AIIEKTPOJAUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;



e (opMupoBaHue yMEHUN MPUMEHATH TEOPETHUCCKUE 3HAHMS JJI OOBSICHEHUS
(GU3HYECKUX SBJICHUHA B MPUPOJIC U I MIPUHATUS MPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKH3HM;

e OCBOGHHE CIOCOOOB pEIIEHUS pa3IMYHBIX 337a4 C SBHO 3aJaHHOU
dusznueckoil  MOJENbIO, 3a7a4, MOAPa3yMEBAIOIIUX  CAMOCTOSTEIbLHOE
co3anue (HU3NIECKO MOJIENH, aIeKBaTHON yCIOBHSIM 3aa4H;

e TMOHMMaHHE (UBMYECKUX OCHOB U TPUHIMUIIOB JACHCTBUS TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MPOIECCOB, UX BIMSIHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS M TMPOBEICHUS
(GU3UYECKNX SKCIEPUMEHTOB, aHaIW3a W WHTEPHpeTanuu WHHOPMAITUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yNbTaTa;

e CO3/IaHHUE YCIOBUU [IJIsi Pa3BUTUS YMEHHUM MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPYECKOU J1E€ATEINBHOCTH.

Ha wusydyenme ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obOpazoBanust otBoauTca 136 yacoB: B 10 kiacce — 68 yacoB (2 vaca B Hezeno), B 11
Kiacce — 68 JacoB (2 Jaca B HEJICIIO).

[Ipemyaraemeiii B mporpamMme 1o (u3uMke TepedeHb Ja0OpaTOpHBIX U
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAHHBIM, YYHUTENIb JElIaeT BBIOOP
MPOBE/ICHHUS JTAOOPATOPHBIX pPabOT M OMBITOB ¢ Y4ETOM HMHIAUBUAYaTbHBIX
0COOEHHOCTEN 00yUaroIIHUXCS.

COILEPKXAHUE OBYUYEHUA
11 KITACC

Paznen 4. DjaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTrossHHBIE MarHuThl. B3auMoAEHCTBUE TIOCTOSSHHBIX MAarHUTOB. MarnutHOE
nosne. Bekrop mMarHuTHOW MHAYKUMM. [IpvHIUMN Cyleprno3uiMy MarHUTHBIX IIOJICH.
JluHnn wmarHuTHOM WHAYKUMK. KapThHa JMHUM MAarHUTHOW MWHAYKUHWH TIOJIA
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oje NpoBOAHMKA C TOKOM. KapTuHa TMHUM UHIYKIIMM MarHUTHOTO
MoJsl JUIMHHOTO TMPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA,
KaTyIKH ¢ TOkoM. OnbIT Dpcrena. BzanmoaeicTBue NpOBOIHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalpaBJICHUE.

Cuina Jlopenua, e€ Moy/ib U HampaBieHue. J[BUKeHHe 3apssKeHHOW YacTHIlbl B
OJTHOPOJTHOM MarHuTHOM ToJie. PaGora cumer JlopeHia.

SIBiIeHUE BIEKTPOMArHUTHOW UHAYKUUU. [IOTOK BEeKTOpa MarHUTHOW MHAYKLIHH.
DJIEKTPOJBUKYILAs CHJIA UHAYKIIMU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIMK Papanes.
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BuxpeBoe nayekTpHuYecKoe Moje. OJEKTPOIABIIKYIIAs Cuila MHAYKIHH B
IIPOBOAHUKE, IBUKYILEMCS NTOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTE.  SIBjeHME  CaMOMHAYKIMH.  OJEKTPOABIXKYLIAs  CHJIA
CaMOMHAYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHUYecKue yCTpOKWCTBA U NPAKTUYECKOE MPUMEHEHHE: ITOCTOSHHBIE MarHWTHI,
ANEKTPOMATHUTBI,  AJIEKTPOJABUTATENNb,  YCKOPHUTENM  DJIEMEHTAPHBIX  YacCTHII,
UHAYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MyYKa MArHUTHBIM MOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuo Jlenua.

3aBUCHUMOCTh DJIEKTPOJABWXKYILEH CHJIBI MUHAYKUUHA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne MarHuTHOTO IOJISl KaTYIIKU C TOKOM.

Hccnenoanue neMCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

HccnenoBanue sSBICHUS JIEKTPOMAarHUTHOM MHIYKIIAH.

Pa3nen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbIE KONEOAHUA

KonebarenpHas cUcTEMA. CBo0OOIHEIE MEXaHUYECKUE KoJIcOaHUSI.
apmonunueckue xonebanusa. Ilepuon, uacrora, ammumtyga u (aza KojaeOaHMiA.
[IpyxvHHBIN MasTHUK. MaTeMaTU4eCKUd MASTHUK. YPABHCHUE TapMOHHUYECKHUX
kosneOanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOAHBIE DJIGKTPOMArHUTHBIE KOJeOaHUS B
UJeaThbHOM KOJICOATEIbHOM KOHType. AHAJIOoTUS MEXKIYy MEXaHWYECKUMH U
ANEKTPOMATHUTHBIMU KoJieOanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS YHEPTUU
B HJI€aJIbHOM KOJIeOATEIhHOM KOHTYDE.

[IpeacraBienre o 3aryxarouux KojeOaHUsX. BbIHYXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHMUsI.
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[lepemennbiii  Tok. CuHycOMJANbHBIA  NEPEMEHHBIA  TOK.  MOIIHOCTh
IIEPEMEHHOI0 TOKa. AMIUIUTYZHOE M JEUCTBYIOLIEEC 3HAYEHUE CHJIBI TOKa H
HaIpsOKEHUS.

Tpanchopmarop. IlpousBoacTBo, mnepemaya U NOTPEOJICHUE DIEKTPUUECKON
DHEPIrUU. OKOJIOTMYECKHE PHUCKH IIPU IMPOU3BOJACTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs DJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: JIIEKTPUYECKUI
3BOHOK, T€HEPAaTOp NEPEMEHHOTO TOKA, JMHUU JIEKTpoIepeaad.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOATEIbHOW CHUCTEMBbI (TIPYKUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromux KojieOaHui.

HccnenoBanue cBOWCTB BIHYX/ICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOOHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIbI TOKa W HANpPSDKEHHUS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc 1pu  MOCIEIOBATEIBHOM  COCAMHEHMM  PE3UCTOpPA,  KaTYILIKH
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomut

HccnenoBanne 3aBUCHMOCTH TEpUOAA MaJlbIX KOJEOAaHWW TIpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanue nmepeMEHHOr0 TOKa B LIENH U3 IOCIEAOBATEIBHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLIE 60JIHbL

MexaHnueckue BOJIHBI, ycioBusi pacnpoctpaHeHus. llepuon. CkopocTh
pacnpocTpaHeHuss M JUIMHA BOJHBL. llomepeuHble W OPOJOJIBHBIE  BOJIHBI.
WNurepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS H3JIYYEHHS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B amekTtpomarauTHoil BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHe, MNpeJOMIICHHe, MoJispu3anus, Iudpakuus,
uHTepdepenus. CKopocTh 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJH. IIpMMEHEHWE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3u U TeneBuAcHusA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTBI, YJIbTPA3BYKOBAas JUAarHOCTUKA B TEXHUKE W MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebumomieecs Te0 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnroneHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/I0M U 4acTOTOMN
KOJieOaHU .

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, NMPEIOMIICHUE,
noJispu3anus, 1udpakius, THTEpPEepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass onrtuka. lIpsaMonuHelHOE pacnpoCTpaHEHHE CBETAa B
oaHopoaHoM cpene. JIyd ceera. ToueuHbIld HCTOYHUK CBETA.

Otpaxxenne cBeTa. 3akOHbl OTpakeHHsl cBeTa. [locTpoeHne wn300pakeHWl B
IUIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MPEIOMJICHUSI CBeTa. AOCOJIOTHBINA TIOKA3aTelb
npenomiicHusi. [lonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIl yroa MOJTHOTO
BHYTPEHHETO OTPaKCHMUSI.

Hucniepcus cBera. ClIoXKHBIN cocTaB 0eoro cBera. LIger.

Cobuparonie u pacceuBaroliue JuH3bl. ToHkas nuH3a. DoKycHOE paccTosSHUE U
onTHYecKash cuja TOHKOW nuH3bL. [locTpoenume wu3o0pakeHUN B COOUpAIOIIUX U
pacceuBaromux JuH3ax. DopMysa TOHKOM JMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. UaTepdepennus cBera. KorepeHTHbIE MCTOUHUKHU. Y CIOBUS
HaOMIOACHUST MAaKCHUMYMOB U MUHHUMYMOB B MHTEP()EPEHIIMOHHOW KapTHHE OT ABYX
cUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

HNudpaknusa ceta. JudpakiuronHas pemérka. Y caoBUe HAOIIOICHUS TJIABHBIX
MaKCMUMyMOB TpH TaJ€HUU MOHOXPOMATHYECKOTO CBeTa Ha JIU(PPaKIIUMOHHYIO
PELIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE TPUMEHEHHE: O4YKH, JIyIa,
¢doToanmapat, MPOSKIMOHHBIA anmnapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OITHKA,
nudpakIMOHHAS PEMIETKA, TOISPOU/I.

Jlemoncmpayuu

[IpssMONIMHENHOE pacHpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTuyeckue NpudOpHI.



[TomHOE BHYTpEeHHEE OTpakeHre. Mojellb CBETOBOA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm cBera.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcnu cBera.

[Tomydyenue cekTpa ¢ MOMOIIBIO IPU3MBI.
[Tommydenune ciekTpa ¢ TOMOIIBIO TU(DPAKIINOHHON PEIIETKH.
HabGmoienue nmossipusamnuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamophvie padbomol
N3mepenune moka3aTens IpeIOMICHHS CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIEHUAJIBbHON TEOPHH OTHOCUTEJILHOCTH

['panuibl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. llocTynaTel cnennanbHOU
TEOPUHU OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTEIBHOCTA DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIICHUE
JUTVHBI.

OHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b Macchbl C DHEPrUE€l W UMIYJbCOM PEISTUBHCTCKOW YaCTHUIIBl. DHEPIus
MTOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. ®opmyna Ilnanka cBsi3u sHEprun (HOTOHA C €ro YacTOTOU. DHEeprus u
UMITYJIbC (POTOHA.

OtkpeiTue U uccinenoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue ODitHmreriHa mna Qororddexra. «KpacHas rpaHHIIa»
doToaddekra.

JlaBnenue cBera. OnmwiTel I1. H. JIcGenena.

XHUMHUYECKOE JICCTBHUE CBETA.

Texnuueckue yCTpOWCTBA W TPAKTUYECKOE TMPUMEHEHHe: (HOTODIIEMEHT,
dboTomaTUMK, coTHEeYHAs 6aTapes, CBETOAHOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

Uccnenosanne 3akoHOB BHeMIHETO (oToddeKTa.

Ceeroauon.



Conneuynas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OmnbiTel Pezepdopnia 1Mo paccesHUI0 o -YacTHIl.
[Inanerapnas moxaens aroma. [loctynatel bopa. M3nyyenue u nornomnieHue GOTOHOB
IIpU MEPEXOJE aTOMa C OJJHOTO YPOBHS SHEPTHM Ha Npyrou. Bunabl cniekTpoB. Cnekrp
YPOBHEHN 3HEPIUHU aTOMa BOAOPOLA.
BonnoBeie cBoiictBa yactuu. Bomusl e bpoisa. KopnyckyssspHO-BOITHOBOM
Iy aJIA3M.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.
TexHuueckne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHUE: CIIEKTPAJIbHBIN aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopra.
OmnpenenexHne JUIMHBI BOJIHBI J1a3epa.
HaGnronenue mMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol
Hab6nronenue nmuHeituaToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHusa snapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mo omnpenesneHro cocraBa paguoaKTUBHOIO
uznyuenus. CBolicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BrivsHue paanoakTHBHOCTH
Ha KUBbIE OPTaHU3MBI.
OtkpeiTHE TpoTOHa W HelTpoHa. Hykmonnas moxens snapa ['eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tormsl.
Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN OeTa-pacnal. ['aMMa-u3iyyeHue.
3aKOH paJMOAKTUBHOrO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SnepHble peakuuu. JleneHue U CUHTES sep.
SAnepusbiit peaktop. Tepmosiaepubiii cuntes. IIpoOiaemMbl 1 IEPCIEKTUBHI SAEPHON
DHEPreTUKHU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertopl HAOIIOACHHS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalbHbIC B3aUMOJIeHCTBUS. EAMHCTBO (Dr3nuecKkoil KapTHHBI MUpA.
TexHuyeckne yCTpoWCTBAa M TPAKTUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa
Bunscona, sigepHsblil peaktop, aToMHasi 6om0a.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIINX YACTHL.
Vuenuueckuii akcnepumenm, nabopamopmsie pabomol
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HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM QoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpOHOMHH. [IpUKIIaHOE MU MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro nHeOa. Cos3Be3nus, spKue 3BE3/BI, IUIAHETHI, MX BUAUMOE
IBHKCHUE.

ComnHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTouHuK sHepruu CoJiHIa U 3BE31. 3BE3NBL,
X OCHOBHBIC XAapaKTEPUCTUKH. Jlnarpamma «CIIEKTpPaJIbHBIA KJIACC — CBETUMOCTH).
3BE3BI TVIABHOM MOCIEIOBATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTBY JUIS
3BE3]l IVIABHOM MOcCIe0BaTeNIbHOCTU. BHyTpeHHee crpoeHue 3BE3a. COBpEMEHHBIE
IIPEICTABIICHUS O IPOUCXOKIECHUH U 3BOIIOIMU CoNHIA U 3BE31. DTaIllbl )KU3HU 3BE3.

Mineunsin Ilyte — Hama [amaktuka. Ilomoxenume wm aBmwxkenne ConHia B
lNanaktnke. Tunel ranaktuk. Pagunoranaktrkum u kBazapbel. UEpHBIE IBIPBI B sAIpax
raJaKTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa00sa. PasOeranume raiakTuk.
Teopus bonpioro B3pbiBa. PeMkTOBOE M3ydYeHHUE.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnronenuss HEBOOPY)KEHHBIM TIJ1a30M C MCIOJB30BAaHUEM KOMIBIOTEPHBIX
NPWIOKEHUN ISl ONpENeNIeHUs] TOJOKEeHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOrO MOJIYIIAPHS U IPKHUE 3BE3MBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeunoro IlyTu.

O06o0maroniee NOBTOPEHUE

Ponp ¢usukm v acTpOHOMHUU B YKOHOMHYECKOM, TEXHOJIOTUUECKON, COIMATbHOMN
U 3TUYECKOM cepax AesTeTbHOCTH YEOBEKA, pOJib U MECTO (PU3UKHU U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOW KapTHHE MUpPA, PoJib (HU3MYECKON Teopuu B (POPMUPOBAHUU
IpeicTaBleHud 0 (pU3nyecKkol KapTHHE MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHpa B
oO1IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NMPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0Oa3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢
Y4ETOM COAEpPKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMd MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

MeosicnpeOmemnvle nousimus, CBA3aHHBIE C M3YYEHHEM METOJIOB HAy4HOTIO
HO3HAHMSL: SIBJIEHHUE, Hay4HbIN (aKT, rUnore3a, pusndeckasl BENIMUMHA, 3aKOH, TEOPHS,
HaOJII0ICHUE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.
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Mamemamuxa: penieHue CUCTEMbl YPaBHEHHUN, TPUTOHOMETPUYECKUE (PYHKITHH:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBl M MX IIPOEKIHMHM HA OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB, NPOU3BOIHBIC
AJIEeMEHTapHbBIX QYHKIUN, TPU3HAKHU TI0JI00US TPEYTOJIbHUKOB, ONPEIeNIeHNE II0aIn
IJIOCKUX (Uryp v 00bEMa Ted.
buonocusa: »>nekTpuyeckue SBICHHS B KUBOM MpUpoOnE, KoseOaTeabHbIe
JNBWKECHUS B JKMBOM NPHUPOJE, ONTUYECKUE SIBJICHHWS B JKUBOW NPUPOJE, IACHCTBHE
paauanny Ha )KUBbIE OPTaHU3MBI.
Xumusi: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKAs] CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl 00pPa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.
l'eocpagusa: MarHuTHBIE MONIOCA 3EMJIM, 3aJ€KH MAarHUTHBIX pyl, POTOCHEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHUN.
Texnonocusi:  JIMHAW  3JEKTpoOIlepenad,  IEHEpaTop  MEPEMEHHOIO0  TOKa,
AJIEKTPOJBUTaTENb, UHAYKIIMOHHAS M€4Yb, pajap, PaguONpUEMHHUK, TEJIEBU30p, AHTCHHA,
tenedoH, CBY-neub, NpOEKUMOHHBIM anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas OaTap
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS TIIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoernne yueOHOTO mnpeamera «®Dus3mka» HA YPOBHE CpPEIHEro OOIIero
obpazoBaHus (0a30BBIM ypOBEHB) JOHKHO OOECIEUHUTH JOCTHXKEHHE CICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS ydyeOHOro mnpeamera «Pu3MKay JAOIHKHBI
OTpaXaTh TOTOBHOCTh U  CIOCOOHOCTh OOYYarolmMXCsi  PYKOBOJCTBOBATHCA
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHUH,  COOTBETCTBYIOIIHUX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOTO O0OIleCcTBa, pACIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEATEIIBHOCTH B IPOLECCE peaau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBLHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O00YYaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULIUOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HWHTEpPECAX T'PAXKIAHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aMMOJIEHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHH C
uX (YHKIUSMU U HA3HAUYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIAHCKOM UIEHTUIHOCTH, TATPUOTU3MA,;

LIECHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM 4YHCJIC B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCITUTAHUS

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckoil Hayke;
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S) TpyA0BOIr0 BOCIIMTAHUS:

MHTEpEC K pa3INdHbIM cepaM mpodeccnoHaIbHON NeATeTbHOCTH, B TOM YHCIIe
CBA3AaHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymel mpoeCCuu 1 peaTn30BhIBATh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3HUKYN Ha TPOTSKCHUH BCEH KU3HU;

6) PK0JIOrHYeCKOro BOCIIMTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KyNIbTypbl, OCO3HAaHUE TJI00ATHLHOTO
XapakTepa 9KOJOTHIECKUX MpooIiem;

IUIAaHWPOBAHUE M OCYILECTBICHHUE JACHCTBUN B OKPYXaloOIIeH cpelie Ha OCHOBE
3HAHMS 1IeJIeH YCTOMYHUBOTO PAa3BUTHS YEJIOBEUYECTRA;

paclIipeHHe OIbITa ACSITEbHOCTH 3KOJOTUYECKON HANPaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAHUN TI0 (pr3HKe;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMUPOBAHHOCT MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHWE I[IEHHOCTM HAy4YHOH JEATeThbHOCTH, TOTOBHOCTH B TPOIECCE
M3y4eHHUs (U3MKH OCYIIECTBISATH MPOCKTHYIO M HCCIENOBATENBCKYIO ACSTEIbHOCTD
WHIWBUIyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSATEIBHO dhopmynHrpoBaTh 51 aKTyaJIu3upPOBaTh npo0JieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesiTh IIeNIM JICATEeIbHOCTH, 3aJaBaTh IlapaMeTpbl M KPUTEPUH HUX
JIOCTHIKEHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3HMUECKUX
SIBJICHUSAX;
pa3pabaThiBaTh TUIAH pEHICHUS TPOOJEMBbI ¢ Y4ETOM aHadu3a HMMEIOITUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICSITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJISIM, OLIEHUBATh PUCKU TIOCJIEICTBUM JEATEIbHOCTH,
KOOPJAMHUPOBATH U BBIMOJHATH PaOOTY B YCIOBUSIX PEeaIbHOT0, BUPTYAJIbHOTO U
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
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Bba3oBble ucciaenoBarejbcKue 1eHCTBUA:

BJa/€Th HAay4YHOH TEPMHUHOJIOTHEH, KIIOYEBBIMM TOHATUSMU WU METOAAMHU
¢du3nueckoil HayKu;

BJIQJIETh HABBIKAMH y4E€OHO-HCCIEIOBATENBCKON U MPOEKTHOW NI€ATEIbHOCTH B
o0nactu (HU3HKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY TOUCKY
METOJIOB peUIeHHs] 3a7ay (PU3NYECKOTO COACpKAHMS, MPUMEHEHHUIO Pa3IUYHbIX
METOJI0B ITO3HAHUS;

BIAJETh BUJAMHU JIEATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAllUM, MPEeoOpa3OBaHUI0O M TMPUMEHEHHI0 B PA3IUYHBIX Y4EeOHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  IIPUYMHHO-CJIEJCTBEHHBIE CBA3M M aKTyaJlu3UpoBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pelIeHUs], HaXOAUTh apryMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a7]aBaTh IApaMETPbl U KPUTEPUU PELLICHUS;

aHAJIM3UPOBATH MOTyYECHHBIC B XOJ€ PEUICHUS 3aa4i Pe3yIbTaThl, KpUTHUECKU
OILICHMBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3ajjaud B 00pa30BaTEIbHOU
JEsITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHKY;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEpPEHOCHTh 3HaHWS MO (U3MKE B TPAKTHUECKYIO 0OIacTh
KHU3HEACSITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00s1acTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJiaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJa/IeTh HaBBIKAMM MOJyYyeHUs HHPOpMaluH (U3MUECKOTO COACpKAHMS W3
HMCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IOUCK, aHalu3,
CUCTEeMATHU3allMI0 M HHTEpIpeTaluio HHPOPMAIUN Pa3IUYHBIX BHJIOB U (HopM
MIPE/ICTABJICHMUS;

OIICHMBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

MCIIOJIb30BaTh CPEICTBA NHPOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
B pCIIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHHU3al[MOHHBIX 3aJad C
coOyroicHueM TpPeOOBAaHUM OSPrOHOMHMKH, TEXHUKM O€30MaCHOCTHU, THUTHEHBI,
pecypcocOepexeHusi, MPAaBOBBIX M OJTHYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKaHUs B PA3IUUHBIX opMaTax ¢ yu€Tom
Ha3Ha4yeHUs] MHGOpPMAIMU U LEJIEBOW ayAMTOPHUHU, BBHIOMpAs ONTHUMAIbHYIO (hopmy
IPEICTaBICHUS U BU3YAIU3ALUH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe NeCTBHA:
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OCYIIIECTBJISTH OOIIEHNE HA YPOKax (PU3UKHU M BO BHE-YPOUHOU NESITEIBHOCTH;

pacrio3HaBaTh MNPEANOCHUIKA KOH(MIUKTHBIX CUTYAllMH B CMATYATh KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSI C HCIOJb30BAHUEM
SI3BIKOBBIX CPECTB;

MMOHUMAaTh M MCIIOJB30BaTh MPEUMYILIECTBA KOMAHIHOW W WHIWBUAYAIbHOU
paboThI;

BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JIOCTHXKEHUIO: COCTABIATH IUIAH JEHCTBUM,
pacrpenensaTb poiaud ¢ Y4E€TOM MHEHUM YYaCTHHKOB, OOCYXJIaTh pPE3yIbTaThl
COBMECTHOU paboThI;

OIICHHBATh Kaue€CTBO CBOETO BKJaJa M KaXXJIOI0 y4aCTHHKA KOMAaHJbl B OOITUI
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpeajiaraTb HOBBIE IPOEKTHI, OLECHUBATH HJEU C TO3UIUHA HOBH3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE  CTPATETMUYECKOE IIOBEJICHUE B  PA3JIAYHBIX
CUTYyaIUsX, POSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENbHYIO JI€ATEIbHOCTh B 00JIacTU
(U3MKM W AaCTPOHOMMHM, BBISBIISATH MpPOOJEMBbI, CTaBUTb U (HOPMYJIHPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSTENIBHO COCTABIIATH IJIAH PEIICHHs pACYETHBIX U KAYECTBEHHBIX 3a/ad4,
IUIAaH BBIMIOJIHEHUSI MpPaKTU4YEeCKOW paboThl € Y4E€TOM MMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, AapryMEHTHUPOBAaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSIBJICHUIO SPYAUIIMHU B 00J1aCTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’lb, SMOIUOHAJIbHbIN HHTEJIEKT:
AaBaTb OLCHKY HOBBIM CHUTyallUsAM, BHOCHTHL KOPPCKTHUBLBI B ACATCIbHOCTD,
OLCHNBATH COOTBCTCTBUC PC3YJILTATOB LCIIAM;
BJIaACTh HABBIKAMU MMO03HABATEILHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHA COBCPIIACMbIX

JEUCTBUM U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHWM;
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HCIIONIh30BaTh TPHUEMBI pedIeKCUH JUTsl OIEHKH CHUTYallid, BhIOOpa BEPHOTO
PEIICHMUS;

YMETh OIICHHBaTh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS TI0 UX
CHIDKCHHIO;

MPUHUMATh MOTHMBBI M apTyMEHThI JAPYTUX TMPU aHAIW3E PE3yJIbTaTOB
NEATCIIBHOCTH,

IPUHUMATH Ce0sl, TOHUMas CBOM HEJIOCTATKH U JIOCTOMHCTBA;

IpPUHUMATh MOTHUBBI W apryMEHTBl JIPYTUX IIPH aHajJu3e pe3yJbTaToOB
NEATCIIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITHOKH.

B mpormecce moCTHXKEHUS JTUYHOCTHBIX PE3YIbTATOB OCBOCHHUS IIPOTPaMMBI IO
dbu3uke 1 ypOBHSA  CpeIHEero oOmiero o0pa3oBaHus Yy  OOyYaromIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAJIbHBIN HUHTEJJICKT, MIPEIOoJIararoIui
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJETh HAIlpaBJICHHWsS Pa3BUTHS COOCTBEHHOM SMOIIMOHAJIBLHON cdephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCI K
OMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTpPEMIICHHE K JOCTHDKCHHUIO IEH U
yCIexy, ONTUMHU3M, WHHIIMATHUBHOCTh, YMCHHE JIEMCTBOBATh HCXOJS U3 CBOHX
BO3MOKHOCTEH;

SMITATHH, BKIIFOYAIOIMICH CIOCOOHOCTH IOHMMAaTh SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €r0 IIPH OCYIICCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO
1 CONEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBHICTPAaUBaTh OTHOIIICHHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, IPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenns B 11 kiacce mpeMeTHbIC Pe3yJbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B TMPAKTUYECKOW AEATEIBHOCTH JIFOAECH, LEJIOCTHOCTh W E€IMHCTBO
bu3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS] HW3YYEHHBIX (U3HUECKUX MOJEJIEeH:
TOYEYHBIN JJIEKTPUUECKHUM 3apsll, Jyd CBETA, TOUEUHbIM MCTOYHHMK CBETA, SACpHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb ATOMHOTO Si7[pa MPH pelIeHnr GU3NISCKUX 3a7a4;
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pacno3HaBath (U3MYECKUE SBICHHS (TIPOIECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMUKN W KBAHTOBOM (PUBUKU: 3JIEKTPUUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHMUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHUE
MAarHUTOB, JIEKTPOMArHUTHAS! MHYKIIUS, JEHCTBHE MArHUTHOTO IMOJISl Ha MPOBOJHUK
C TOKOM M JABWXKYIIMICSA 3apsij, OJJICKTPOMArHUTHbIE KOJEeOaHUs UM BOJIHBI,
MPSIMOJIMHEMHOE pacrpocTpaHeHue CBETA, OTpa)K€HUeE, IPEJIOMJICHHE,
uHTeppepeHuus, audpakuus W [OoJsIpU3alus  CBeTa, JIUCIIEPCUsl  CBETAa,
dboroanekTpudeckuii dhdext (pororddekr), cBeToBOE IaBlIeHHE, BO3HUKHOBECHHE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJAa, €CTECTBEHHass M HCKYCCTBEHHAas
PaIMOaKTUBHOCTD;

ONMUCHIBATh H3YyYECHHBIE CBOMCTBA BEHIECTBA (AJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKHUE, IEKTPUUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPE/T) U DJIEKTPOMArHUTHBIC
aBJeHMs (TIPOLIECCHI), MCIOJIb3YsS (DU3UYECKUE BEJIMYUHBL: DJEKTPUUYCCKUN 3apsi,
CUJIa TOKa, DJIEKTPUUECKOE HAMNpsHKEHUE, SIEKTPUUECKOE COMPOTUBIICHHUE, PA3HOCTh
MOTEHIIUAJIOB, JICKTPOJIBMKYIAsi CUjia, paboTa TOKa, MHIYKIMS MAarHUTHOTO MOJIS,
cuna Amrnepa, cuia JIopeHna, "HIYKTUBHOCTh KaTYIIKU, SHEPTUS SJIEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MEPUO U YacToTa KojeOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsij
Y cujia TOKa B MPOIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, (pokycHoe
paccTosiHME YW ONTHYECKas CHWia JIMH3bI, MPU OINHUCAHWUU TPABUIBHO TPaKTOBAaTh
(U3UYECKUIl CMBICT UCIOJIb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS U CIAUHUIHI,
yYKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTUMH
BEIIMYMHAMU;

OTNUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCH, UCIOIb3Ys
(u3nyecKre BeIMYUHbI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U 4acTOTa
CBETa, DHEPTUSA U UMITYJIbC (POTOHA, MEPUOJ MOTypacIaga, YHEPrusi CBsI3U aTOMHBIX
anep, MpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PU3WYECKUN CMBICT HCIOIB3YEMBIX
BEIIMYMH, NX 0003HAUYCHUSI M €IUHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIIHE TAHHYIO
(hU3MYECKYI0 BEJTMYUHY C JAPYTUMU BEJIMUMHAMU, BBIYUCIIATH 3HAUCHUE (DU3NUECKOM
BEJINYUHBIL;

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl M SIBJICHUS, HCIOIB3YS (U3UUIECKUE
3aKOHbl U MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIIBHOTO U MMapajijIebHOTO
COCIMHEHUS IIPOBOJHUKOB, 3aKOH Jlkoyis—JIleHna, 3aKOH BIEKTPOMAarHUTHOM
WHIYKIIMH, 3aKOH TPSMOJUHEHHOTO0 PACHpPOCTPAHECHMSI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHbI MPEOMIICHHS CBETa, ypaBHeHUE OWHINTeHHa mia (oTodPdekra,
3aKOH COXPAaHEHHUS JHEPIrUM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH COXPaHCHHS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHUsI MAacCOBOTO 4HMcla, Moctynarel bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBUS (TCpaHMIlbl, OOJIACTH)
MIPUMEHUMOCTH;
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OTIpE/IEIIATh HAMpPABJICHHE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIS MTPOBOJAHHKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHiia;

CTPOUTbH U OMUCHIBATh U300paKeHUE, CO3/]TaBaEMOE MIOCKUM 3€pKaJIOM, TOHKON
JINH30M;

BBITIOJHATh OKCHEPUMEHTHI IO HWCCIECIOBAaHUIO (U3HUECKUX SBICHUN H
MPOLIECCOB C HCMOJB30BAHUEM NPSIMBIX M KOCBEHHBIX HM3MEPEHM: TMPU HTOM
dbopmynHrpoBaTh NpodiaeMy/3a1ady ¥ TUIMOTE3y YYEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 MPEJJIOKEHHOTO 000pYyI0BaHUsI, MPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIISITH TPSIMbIE U KOCBEHHBIE M3MEPEHHS (DU3MUECKUX BEITUYMH, IMPH
TOM BBIOMpPATh ONTUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKU MOTPELIHOCTEN NU3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3UUECKHX BEJIMYUH C UCIOJB30BAHUEM IPSMBIX
W3MEpPEHUIl: TpPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHPOBATH pE3yIbTaThI
MOJTy4€HHOM 3aBUCUMOCTH (PU3UYECKHUX BETUYMH B BUJIE TaONUIl U TpauKoB, 1enaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMS;

coOnroaTh npaBuwia 0€30macHOro TpyJa MNpU MPOBEICHUH HCCIEIOBAHUN B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Yy4eOHO-HCCIEIOBATENILCKOH U MPOEKTHOM
ACSTENIbHOCTH C HCMOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB M JaOOPaTOPHOTO
000py10BaHUs;

pelath pacu€THbIC 3a7a4u C SIBHO 3a/laHHOM (PU3NYECKON MOJENbIO, UCTIOIb3YsI
¢u3nueckrue 3aKOHbl M MPUHLUIBI, HA OCHOBE aHaju3a YCJIOBHs 3a/ladd BHIOMPATH
(U3UYECKYIO0 MOJIENb, BBIJIETATh (PU3MUECKUE BEIMUMHBI U (DOPMYJIIbI, HEOOXOAUMBIE
Wig e€ pelieHus, MPOBOIUTH PACUEThl U OIEHUBATH PEATbHOCTH TMOIYYCHHOTO
3HaYeHUs] PU3NYECKON BEJIMYMHBI,

pellaTh KaueCTBEHHbIE 3aJauM: BBICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyKICHH ¢ Omopod Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznyeckue SBJICHUS;

MCTIONB30BaTh NIPU PEIICHUN y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JUIsl MOHMCKA, CTPYKTYPHPOBAHUS, WHTEpIpETAlMM W MPEICTaBJICHUS
y4eOHOW ¥ HAay4YHO-TIOMYJSAPHON WH(POpMANUU, TIOJYYCHHOW W3 Pa3INYHbIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTydaeMyl0 HHPOPMAITHIO;

OOBSICHATH TIPUHIIMIIBI JCHCTBHS MAIIMH, MPUOOPOB U TEXHUUYECKUX yYCTPOUCTB,
pa3ianyaTh YCIOBHs MX O€30MaCHOTO MCIIOIb30BAHMS B TOBCEAHEBHON KU3HU;

MPUBOIUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJOTUI;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HM IS
oOecrieueHrs O€30MacHOCTH MpU OOpalleHuH ¢ MOpuOoOpaMu M TEXHUYECKUMU
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yYCTpOMCTBaMH, JIi COXPAHEHUS 3IOPOBbS W COONIONECHHS HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpele;

paboTaTh B TpyHIe C BBIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TpyNNbl, PAUOHAIBHO PACHPENENATh OO0S3aHHOCTH U
IUIAHUPOBATh JACATEIbHOCTh B HECTAHAAPTHBIX CHUTYalMsIX, aJCKBAaTHO OILICHHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHE. 11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3aeioB U TeM uugposbie
Ne i/t P Konrpoabnsie IIpakruyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. JIEKTPOIUHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnuorexa [JOK
’ WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4eCKHE U JIEKTPOMArHUTHbBIC 9 | bubnnoreka [HOK
' KoJieOaHMs https://m.edsoo.ru/7f41c97¢
22 MexaHW4eCKue U SJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 | bubnuotexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
4.1 DneMEeHThI KBAaHTOBOW ONTHKH 6 bubmorexa HOK
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bu6mmoreka [JOK

. 4
4.2 Crpocrue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A7IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DneMEeHTbl aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOHIEE TIOBTOPEHUE

6.1 O6o061maroniee MOBTOpPEHUE 4 ngj;;fj;gﬁ;;mlcwc
Hroro no pazneny 4
PesepsHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne i/

Tema ypoka

ITocTossHHBIC MarHuThHl U UX
B3auUMOJCHCTBHE. MarHuTHOE MoJIe.
Bekrop maruutHON MHAYKUUU. JInHUN
MarHUTHOW UHAYKUIWH

MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.

OnbiT OpcTena. Bzaumoenictaue
MIPOBOJIHUKOB C TOKOM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaGopaTtopnast pabora «3yuenue
MarHUTHOTO TOJISI KaTYIIKU C TOKOM

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK
¢ TokoM. Cuna Amnepa. JlaboparopHas
pabora «MccnenoBanue necTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apsiKeHHYI0 yactuily. Cuiia
Jlopenna. Pabora cuinbl Jlopenua

OnexTpoMarHuTHast UHAyKuus. [loTok
BEKTOpa MarHUTHOM MHAYKIuU. IC
MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
nHaykiuu Papanes

JlaGopartophas pabota «/ccnenoBanue
SBJICHUS DJIEKTPOMATHUTHOW MHAYKLIUN»
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10

11

WNHIyKTUBHOCTD. SIBIIEHHE CAaMOWHIYKIIHH.
O/1C camoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
MOJIS] KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE
nose

TexHuueckre ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AJIEKTPOMATHUTBI, DJIEKTPOIBUTATEIb,
YCKOPHUTEIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

O6o6maromuit ypok «MarauTHoe mosie.
DNEeKTPOMarHUTHASE MHIYKIIHS
KonTpoJsbnas pabora 1 no teme
«MarauTHoe nojie. DIeKTpOMarHuTHas
UHIYKIHSD)

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonnyeckue koneOanus. Y paBHEHUE
rapMoHnueckux konebanuit. [IpeBpaimenue
SHEPTUU

13

JlabopaTtopHast pabota «HccienoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMI
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexay MeXaHM4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU
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15

16

17

18

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

[IpencraBieHne O 3aTyXaroOIINuX
KoyieOaHusx. BeIHyKIeHHBIC
MeXaHu4ecKue Kojebanus. Pe3onanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KoJIEOaHM

[lepemennbIit ToKk. CHHYCOMIATIbHBIN
MepEMEHHBIN TOK. MOIITHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U AEHCTBYIOLIEE
3HAYCHHUE CUJIBI TOKA M HATIPSKEHUS
Tpancdopmarop. [IpousBoacTBo, nepenaya
1 TIOTpeOJICHUE DIICKTPUUECKON SHEPTUH

19

YCeTpoicTBO U MPAKTHYECKOE MPUMEHEHHE
AIIEKTPUYECKOT0 3BOHKA, FeHepaTopa
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay

20

DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE
anekTposHeprun. Kynerypa
WCIIOJIb30BAHHUS JJIEKTPOIHEPTHH B
MMOBCEIHEBHOM KU3HU

21

22

MexaHnueckre BOJHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopoctb
pacIpoCTpaHEHHS U JITTHA BOJTHBI.
[ToriepevHbIe W MPOJIOJIEHBIC BOJTHBI

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYKa.
Bricota Tona. Tem0Op 3ByKa
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23

24

3JI€KTpOMaI‘HI/ITHbIe BOJIHBI, UX CBOMCTBA U
ckopocTsb. [IIkana 351eKTpOMarHUTHEIX BOJIH

[TpuHIIUTIBI paTUOCBS3HU U TEJICBHICHHUS.
Pa3zButune cpencts cBsazu. Paguonokanus

25

KontpoabsHasi padora 2 «Konebanus u
BOJIHBI)

26

27

28

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B
OAHOPOJHOM cpene. TodyeuHblii HCTOYHUK
ceera. JIyu cBera

OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
cgeta. [loctpoenue nu3odpakeHuit B
IJIOCKOM 3€pKaje

HpeJIOMJ'ICHI/Ie cBeTta. IlomHoe BHYTPCHHCC

OTpPaXXCHHUC. HpeHeHBHHﬁ yroJi moJiHoro
BHYTPCHHCTO OTPAKCHUA

29

JlabopaTtopHas pabota «M3mepeHue
noKa3arteJsl MPEeTIOMIICHHS CTEKIIa

30

31

32

JIunssl. [TocTpoenue n3obpaxeHuil B
nuH3e. PopMysia TOHKOU JIMH3HI.
VYBennueHue JIMH3bI

JlaGopatopHas pabota «/ccnenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)»
Hucnepcus ceera. CiioXHBIA COCTaB

6emnoro csera. Lger. JlaboparopHas pabota
«Habmoenne aucnepcun cBeTa

33

WnTepdepennus creta. udpaxius ceera.
JudpaxknuonHas pemeérka
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34

35

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera
Onrruueckue mpuOOpHl M YCTPOUCTBA
yCIIOBUS UX 0€30MacHOro MpUMEHEHUs

36

I'panuLIBI MPUMEHUMOCTH KJIACCUYECKOMN
MexaHuku. [locTynaTel cnennaibHON TEOPUHU
OTHOCUTEILHOCTHU

37

38

39

40

OTHOCHUTEIBLHOCTh OOHOBPEMCHHOCTH.
3aMeZ[JI€HI/I€ BPEMCHHU U COKpaICHUC
JJINHBI

OHEprus U UMILYJIbC PEISTUBUCTCKON
yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs MOKOS

KonTtpoabnas padora 3 «OnTuka.
OCHOBBI crIeIIUATBHON TEOPUHU
OTHOCHUTEIIbHOCTH»

®otonbl. Dopmyna [Mnanka. DHeprus u
UMITYJIbC (OTOHA

41

42

43

OTtkpeiTHE U HccienoBanue GoTtodddexTa.
Omneitet A. I'. CTonerosa

3akoHsbl poTodddexra. YpaBHeHHE
OuHmreitHa 1 poroaddexra. «KpacHas
rpaauiay Gorodddexra

Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA

44

TexHu4ecKkne ycTpoiCcTBa U NPaKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHUK,
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45

COJIHCYHas 6aTape${, CBETOOHNO

Perenne 3aga4 1mo reMe «JIEMEHTHI
KBAHTOBOU OITTUKW)

46

47

48

Mopenb atoma Tomcona. OMNbITHI

Pesepdopna mo paccessHuio o-4acTHil.

ILmanerapnas Moaenp aroMa
ITocrynatel bopa

Nznydenue u noromnenrne GOTOHOB TPH
nepexo/ie aToMa C OJHOTO YPOBHS SJHEPTUH
Ha Apyroii. Buasl criekTpos

49

BoaHoBEIe cBolicTBa yacTull. BoiHEI e
bpoiina. KopnyckyisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
U3JIy4eHHE

50

51

52

53

OTKpbITHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocraBa
PaauoOaKTUBHOTO U3ITyUCHUS

CsoticTBa anbda-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTHBHOCTH Ha
JKUBBIC OpPTraHU3MBbI

OTKpbITHE TPOTOHA U HENUTpOHA. M30TONBI.
Anbda-pacnaa. NeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacmnaj. ["amma-
W3JTy4YEHHE

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobnemsl,
[IEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AIEPHOMN DHEPreTUKH

28




54

DieMeHTapHble YacTullbl. OTKPBITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
PErUCTpPaLMK SJIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaaMeHTaIbHbIE
B3aUMOICHCTBUA. EAMHCTBO usnueckoit
KapTUHBI MUPa»

55

Bua 38é3aH0r0 HeOa. Co3Be3nus, sipKue
3Bé3Z[I)I, IIJTAHEThI, UX BUAUMOC NBUXXCHUC.
Conneynas cuctema

56

57

58

59

Comnuie. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun ConHua 1 3BE311

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoeHue 3BE31.
CoBpeMeHHbIE NPEICTABICHUS O
MPOUCXOXKAEHNUH U 3Botoluu CostHIa 1
3BE3]1

Mieynsiii [1yre — Hama I'anakTuka.
[Tono>xenne u neuxenue CosHLA B
I'anaktuke. I'anaktuky. YEpHbIE IBIPHI B
Apax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus

Bonpmioro B3pbIBA. PenukToBoe N3JITYUCHHUC.

Meraranaktuka

60

Hepemennsie mpoOaeMbl aCTpPOHOMHUHT

61

KonTpoubHasi pabora 4 «251€MEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»
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62

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COLMAIbHOM B
ITUYECKOH cdepax NesaTeTbHOCTH YeTI0BeKa

63

64

65

O6o06matomuii ypok. Poibs u mecto Gpusuku
1 aCTPOHOMUU B COBPEMEHHON HAyYHOU
KapTUHE MHUpa

O6o6mmaromuii ypok. Ponb ¢pusnyeckoit
TeOpuHu B (POPMUPOBAHHMH IIPEICTABICHHUH O
(bU3HYECKOM KapTHHE MUPa

O6o06maromuii ypok. Mecto ¢puzndeckoit
KapTHHBI MUpA B OOLIEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
HPEICTaBICHUI O IPUPOEe

66

PesepBHBI ypok. MarHuTHOE 10JI€.
DONEeKTpOMarHuTHAas MHIYKIHS

67

68

PesepBubriit ypok. Ontuka. OCHOBBI
CIeNUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pesepnslit ypok. KBanroBas ¢usuka.
DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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