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IHHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOTO ypOBHS Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTeNbHON Tporpammel, npeacraBieHHbIx B @I'OC COO, a takxke ¢ yuérom ¢eaepaibHON
paboueii mporpaMMbl BOCIUTAHUS M KOHIEMIMH TpernojaBaHus ydeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX  opraHmzammsx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHEIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue mporpaMMbl 1Mo (U3MKE HAIMpPaBICHO HAa (OPMHPOBAHUE ECTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOywaromuxcs 10-11 ximaccoB npu oOyueHnn ux (Qusnke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-AEATEIbHOCTHOTO mojaxona. IIporpamma mo ¢usuke cooTBETCTBYEeT TpeOOBaHUSAM
OI'OC COO K mniIaHUpPyeMbIM JIMYHOCTHBIM, NPEIMETHBIM M METalnpeIMEeTHBIM pe3ylibTaTaM
oOyueHus, a TaKK€ YUUTHIBAET HEOOXOJUMOCTh pean3allid MEKIPEIMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHO-HAY4YHbIMU Y4YEOHBIMU IpeaAMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENH U3YyYEHUS
(GU3MKM Ha ypOBHE CpeaHero ooiero o0pa3oBaHus, IJIAHUPYEMbIE pe3yJabTaThl OCBOEHHUS Kypca
(U3MKY: INYHOCTHBIE, METANPEMETHbIE, TPpeIMETHbIE (Ha 0a30BOM YpPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [UIaHUPYEMbI€ Ppe3yNbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM OOyUeHUs;

e coJiepkaHue yueOHoro npeamera «Dusukay 1o rogaM ooydeHusl.

dusnka Kak Hayka O Hambojiee OOIMMX 3aKOHAaX MPUPOJBI, BBICTYINAs B KadyeCcTBE y4eOHOTO
peaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXarolleM MUpe.
HIkosbHBIA Kypc GU3UKH — CUCTEMOOOPA3YIOIUN /ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (M3MYECKUE 3aKOHBI JI€KaT B OCHOBE IPOLIECCOB M SIBICHWM, H3y4aeMbIX XHUMUEH,
ounosoruent, ¢usnueckoil reorpadueil M actpoHommen. lcmonb3oBaHWEe W aKTHBHOE MPUMEHECHHE
(bU3UYECKUX 3HAHWUW ONpENeseT XapakKTep W pa3BUTHE pPa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPIreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IIOJIyYEHHMs HOBBIX MAaTEpUaloB C 3a/JaHHBIMHU
cBoiictBamMu U Apyrux. M3yueHue (u3MKu BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
Hay4HOM KapTHHbI MHpa oOywaromuxcs, B (OPMUPOBAHME YMEHHUH NpPUMEHSATb HAYYHBIH METOX
MO3HAHUS IPU BBIIOJHEHUN MU y4eOHBIX UCCIIEOBAHUM.

B ocHOBY kypca (u3MKKM A7 ypOBHS CpelHero oouiero oOpa3oBaHUs IOJIOKEH psa Huel,
KOTOPBI€ MO’KHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM € HEHl Kypc SBJSETCSA JIOTMUECKH 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuajg U3 BCEX pa3lesioB (PU3MKM, BKJIIOYAET KaK BOINPOCHl KJIACCHMYECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBUM C HeW marepuan Kypca (QU3MKd OOBEAMHEH BOKPYT
¢usnueckux teopuil. Benymum B kypce siBisercs (GOpMUpOBaHHE NPEACTaBICHUN O CTPYKTYpPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U TOJIE.

Hoes eymanumapuszayuu. EE peanuzanust mpeanosiaraeT MCHOJIb30BaHUE TyMaHUTApHOTO
noTeHIana (GU3NYeCKoil HayKH, OCMBICICHHE CBS3M pa3BUTHS (HU3UKU C pa3BUTHEM OOIlIeCcTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpaenennocmu. Kypc (u3MKM mpeanojaraeT 3HAKOMCTBO C IIHPOKHUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUYEeHHBIX TEOPHH U 3aKOHOB.

Hoess  oxonoeuzayuu  peanusyercss TOCPEICTBOM BBEICHUS DIEMEHTOB  COJEpKaHMUS,
MOCBSIIEHHBIX 9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C PA3BUTUEM TEXHUKHU



U TEXHOJOTHH, a TaKkke OOCYXKICHHsS MpoOJeM palMOHAIBHOTO MPUPOAOTOIH30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.
CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3MKM Ha YypPOBHE CpEAHEro ooOmero oOpa3oBaHHS
ABISIOTCSL  (u3Mueckue Teopud ((HOpMUpOBaHME TIPEACTABICHUH O CTPYKType TOCTPOCHUS
¢busnueckoil Teopum, poiM  (YHIAMCHTAIBHBIX 3aKOHOB U TPUHIWIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O IPpUPOAC, I'paHULIaX MPUMECHUMOCTH TeOpHﬁ, AJid OIMCaHuA €CTCCTBCHHO-HAYUYHBIX
SIBJICHUH 1 POIIECCOB).
CuCTeMHO-IEITETPHOCTHBI TOAX0A B Kypce (M3MKH pPEaNH3yeTcsi MPEeXIe BCEro 3a CYET
OpraHu3allui SKCHEPUMEHTAIBHON JesTenbHOCTH oOydatonmuxcs. [l 06a30Boro ypoBHS Kypca
GU3MKH — 3TO WCMOJIB30BaHUE CHCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U
abopaTOPHBIX PabOT, KOTOPHIE B MPOTpaMMe 1o PU3NKE 0OBETMHEHBI B OOITUI CIIUCOK YICHUYECKUX
MpaKTUYEeCKUX paboT. BolaeneHue B ykazaHHOM IepeuHe JabopaTOpHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJII W OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMH OOpa30BaTENbHOTO TMpoIlecca HCXOId U3
0COOEHHOCTEH MIIaHMPOBaHUs U OCHalleHHs kabuHera ¢usuku. [Ipu aToM obecnieunBaeTcs OBlIaIEeHUE
O6yanOHII/IMI/IC$[ YMCHHUAMU TPOBOJUTH KOCBCHHBIC H3MCPCHUA, MCCICIOBAHUA 3aBUCHUMOCTEH
CbI/ISI/I'—IeCKI/IX BCJIMYHH 1 IOCTAHOBKY OIIBITOB IO IMPOBCPKE MPCAJTOKECHHBIX TUIIOTES.
Bonrmoe BHUMaHNE YACTACTCA PCIICHUIO pvaéTHBIX N KAQUECTBCHHBIX 3aJ1a4. HpI/I 3TOM IJIs1
pacu€THBIX 3aJa4 TMPUOPUTETOM SBISIOTCS 3a4add C SBHO 3aJaHHOM (DU3MYECKON MOJIEINbIO,
MTO3BOJISIOIINE MPUMEHSTh N3YUEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasfelna Kypca, TakK
U HUHTCTPpUPYSA 3HAHUA W3 PA3HBIX Pas3aciioB. 21.]'[5[ KauC€CTBCHHBIX 3aJad HNPUOPUTCTOM ABJIAIOTCA
3a/laHUsl Ha OOBSICHEHHE MPOTEeKaHWs (DU3MUYECKUX SBJICHHM U IMPOLIECCOB B OKPYXKAIOUIEH KU3HHU,
TpeOytorire BbIOOpa GU3NYECKON MOAETH IJIsl CUTyalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k MarepuaabHO-TEXHHYECKOMY 00eCIeueHH0
y4eOHOro mporiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHHs
JOJIKEH M3y4aTbCs B YCIOBUAX MPEIMETHOrO KaOMHETa (PU3UKU WM B YCIOBUAX HMHTEPUPOBAHHOTO
KaOWHEeTa MPeMETOB €CTECTBEHHO-HAYYHOTO MUKIa. B kabuHere Gu3nku 10KHO OBITH HEOOX0IMMOE
naboparopHoe 00OpyIOBaHUE ISl BBHIIIOJIHEHUS YKa3aHHBIX B MporpamMme Mo (pU3uKe y4eHHUECKHX
MPAKTUYECKUX padoT U AEMOHCTPALIMOHHOE 000pYyI0OBAaHUE.
JlemoHcTpalMoHHOE 000pyA0BaHHE POPMHUPYETCS B COOTBETCTBUH C MIPUHIIMIIOM MUHHUMAJIbHOM
JOCTaTOYHOCTH U 00OecrevyrBaeT MOCTAHOBKY IMEPEYUCICHHBIX B MPOrpaMMe Mo (U3MKE KIFOYEBBIX
JEeMOHCTpalMii A7 HCCIEeOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, OMIHUPUYECKUX U
(GbyH1aMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopynoBaHUE UIsI YICHHMUYECKUX IMPAKTHUYECKUX paboT (opMupyercss B BUIEC
TEMaTHYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacuére OJJHOTO KOMIUIEKTa Ha JIBYX OOy4YarolInuXcs.
Tematnueckue KOMIUIEKTBI JIa0OpaTOPHOTO OOOPYAOBAaHMUS JOJDKHBI OBITH TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX U HUGPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHJIE IU(DPOBHIX JTa00PaTOPUH.
OCHOBHBIMH IEJSIMU U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBISFOTCS:
e hopMUpOBaHHE WHTEpEca M CTPEMIIEHUS OOYyJalOMIMXCS K HAyYHOMY HU3YUEHHUIO TPHUPOJHI,
Pa3BHUTHE UX UHTEIUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE  TMPEACTaBICHHM O  HAy4YHOM  MeETOJe TMO3HaHud U  (popmupoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHUSIM;

¢ hopMUPOBaHNE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3y4eHUs] OCHOB CTPOEHUSI MaTepuun
1 (hyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e hopMUpPOBaHHE YMEHHI OOBSCHATH SIBICHUS C MCIOJIb30BaHUEM (U3MUECKUX 3HAHUU H
Hay4YHBIX JI0Ka3aTeIbCTB;



e hopMHUPOBAHKE TPEICTABICHUNA O POJU (DU3UKH JUIS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTibKeHHe ATUX Ienieil 00ecrieunBaeTCs PElIeHHEM CIIEAYIONINX 3a/1ad B MPOLIECCEe U3yUCHUs

Kypca (pU3MKK HA YPOBHE CpPEIHEro oOIIero 00pa3oBaHuUs:

® IPHOOPETEHIE CUCTEMBI 3HaHUH 00 00IMX (PU3NYESCKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIFOUAsT MEXaHUKY, MOJICKYJSIPHYIO (U3HKY, 3JCKTPOJUHAMHUKY, KBAHTOBYIO (H3UKY W
AIIEMEHTHI acTPOU3UKH;

¢ GOpMHUPOBAHHE YMCHHHA NPUMCHSATH TEOPETUYCCKHE 3HAHUS JUISI OOBSICHCHHS (U3NICCKUX
SIBJICHUW B TIPUPOJIE U JUTSI IIPUHSATHUS MPAKTUYSCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUs PA3IMUYHBIX 3a]ad C SIBHO 3aJlaHHON (PU3UYECKOW MOJIEINBIO,
3aad, MOJPa3yMEBAOIINX CaMOCTOSITEIbHOE CO3/MaHHe (PU3MUECKOW MOJEIH, aJeKBATHON
YCIIOBUSIM 33J1a4H;

® IOHUMaHWE (U3NYECKUX OCHOB U TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEaYy;

® OBJIAJICHUE METOJIAaMH CAMOCTOSITEIIbHOTO ITUIAHUPOBAHHUS W TMPOBEACHUS (UINICCKUX
OKCIICPUMCHTOB, aHa/JIM3a W HWHTCPIIpCTAllUA I/IH(i)OpMaI_[I/H/I, OonpeaAcICHNUA OOCTOBCPHOCTU
MOJIyY€HHOTO pe3yJbTaTa;
® CO3/IaHHME YCJIOBHM JUIs pa3BUTUS YMEHHUI MPOEKTHO-HCCIIEI0BATEIbCKON, TBOPUYECKOU
NeSITeIbHOCTH.
Ha n3yuenune ¢usuku (6a30BBIi YpOBEHB) HAa YPOBHE CPEIHETO OOIIET0 00pa30BaHUsI OTBOIUTCS
170 gacoB: B 10 kmacce — 102 ygaca (3 gaca B Hegento), B 11 kimacce — 68 gacoB (2 yaca B HEZCIIO).
[Ipennaraemslii B mporpamme 1o (pusMke nepedeHs J1adopaTOPHBIX U MPAKTHUECKUX PabOT SBIISETCS

PEKOMEHI0BAaHHBIM, YYUTEIIb JISJIaeT BHIOOP MPOBEICHUS JTa0OPATOPHBIX PabOT M OTBITOB C YUETOM
WHIUBHIYATBHBIX 0COOCHHOCTEH 00yUJaromuxcs

COJIEPXAHUE OBYYEHUA 11 KJIACC
Pasznen 4. diiekTpoauHaAMHKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[Toctosinubie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mosie. Bektop
MarHUTHOM WHAYKIUU. [IpUHIMI Cyneprno3uuuu MarHUTHBIX MoJjed. JIMHMKM MarHUTHOW WHIYKIHH.
KapTuna nuHMi1 MarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€ 1oJie MPOBOIHUKA ¢ TOKOM. KapThHa JIMHUN WHIYKIMU MarHUTHOTO TOJISl JUTMHHOTO
MPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OmbIT Dpcrena.
B3aumopaelicTBie mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAIPaBIICHUE.

Cuna JlopeHnua, e€ Moaynab W HampabiieHHE. J[BH)KEHHE 3apsKEHHOM 4YacTULBI B OJHOPOJHOM
MaraHutHoM noJie. Pabora cuiel Jlopenma.

SBneHue  ANEKTpOMarHuTHOM  wHAyKUMU.  [loTOK  Bekropa  MarHUTHOM  WHAYKLHHU.
DNEeKTPOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIN Dapajes.

BuxpeBoe snekrpruueckoe nose. IEKTPOABUKYIIAs CHUIIA UHIYKIUU B IPOBOJHUKE, ABUKYLIEMCS
MOCTYMATEIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIE€HME CAMOMHAYKIMH. DIEKTPOABUKYILAsA CUJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCcTpoucTBa U MPAKTUUYECKOE MPUMEHEHHUE: MOCTOSTHHBIE MarHUThI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu



OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopeiictBrue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJABUKYILEH CHIIBI UHIYKIIMH OT CKOPOCTU U3MEHEHHUSI MarHUTHOT'O MOTOKA.
SIBneHune caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

WccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue siBiIeHUS IEKTPOMarHUTHOM MHIYKLINH.

Paznen 5. Koe0aHusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHblE KONEOAHUA

KonebarenpHas cucrema. CBOOOIHBIE MeXaHUYECKUE KoJsiebaHus. ["apMoHnueckue KojaeOaHwms.
[Tepuon, wacrora, ammintyna u (asza xosnedanuid. [IpyxuHHBIN MasTHUK. MaTeMaTHUYeCKUi MasTHHK.
VYpaBHeHHe rapMOHHUECKUX KoJiebaHui. [IpeBpaiienre sHeprur Mpyu rapMOHMYECKUX KOJICOaHUSX.

Konebartenpupiii  koHTYp. CBOOOTHBIE DIEKTPOMArHUTHBIC KOJEOAHUS B  HIACATHHOM
KoJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIY MEXaHWYECKUMH W DJIEKTPOMArHUTHBIMU KOJICOAHHSIMHU.
®opmyia ToMcoHa. 3aKOH COXpaHEHHsSI SHEPTUH B UIACAUTHBHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromMX KoJieOaHUAX. BBIHYKIEHHbIE MEXaHMYECKHE KOJICOaHUs.
Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii TOK. CHHYCOMIAIBbHBIM MNEPEMEHHBIM TOK. MOIIHOCT, MNEPEMEHHOrO TOKAa.
AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUYEHNE CUJTBI TOKA U HAIIPSKCHUS.

Tpanchopmarop. I[lpousBoacTBo, mnepemadya u TOTPEOICHUE AJIEKTPHUYECKOW SHEPTHUH.
DKOJIOTHYECKME PHUCKM TIPH  TMPOM3BOJACTBE  AJEKTpodHepruu. KynapTypa  HCIOJIB30BaHUS
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM JKH3HHU.

TexHuueckre yCTpOWCTBA W MPAKTHYECKOE NMPHUMEHEHHUE: 3JEKTPUUYCCKHA 3BOHOK, TEHEPATOp
MEPEMEHHOTO TOKa, JIMHUH JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOATENIbHOW CHUCTEMBI (MPYKMHHBIM WA MaTeMaTHYeCKHUMA
MasITHUK).

Habmronenue 3aTyxarommx Kouie0aHmii.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIC AJICKTPOMArHUTHBIC KOJICOAHHMS.

OcuumiorpaMmbl - (3aBUCHMOCTH ~ CHJIBI  TOKa W HalpsDKEHUS OT  BPEMEHH)  JUIA
AIIEKTPOMATrHUTHBIX KOJICOaHUIHA.

Pe3onanc mnpu mnocienoBaTENbHOM COEIMHEHMHM PE3UCTOpa, KATyIIKM WHIYKTUBHOCTH H
KOH/JIEHCATopa.

Mogenb TMHUAM 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH TEpHOJa MalbIX KojeOaHWW rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnegoBanue nepeMEeHHOr0 TOKA B LIETIM U3 MOCIEAOBATENbHO COEIMHEHHBIX KOHJIEHCATOPA,
KaTYIIKU U Pe3UcTopa.



Tema 2. Mexanuueckue u 31eKmMpoMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, ycioBMs pacnpocTtpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHUs U
JUInHA BOJNHEL. [lomepeunbie W MmpooJibHbIE BOJHBL. WHTEepdepeHus u Audpakius MeXaHUIeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3Iy4eHHUS DSJIEKTPOMArHUTHBIX BOJH. Biaumuas
opueHtanusi BektopoB E, B, V B snexkrpomarautHoi BosiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)XeHHUE, IIpeIOMJICHUE, HOJIIpU3aLus, mdpaxys, uHTEpEpEHITHS. CkopocTb
ANIEKTPOMArHUTHBIX BOJIH.

[kaa 3neKTpOMarHuTHBIX BOJIH. [I[puMeHeHne 37IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHAIIBI paUOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPeIbl.

TexHuueckre yCTpONCTBA W TMPAKTUUECKOE TMPUMEHEHHME: MY3BIKAIbHBIE HWHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE W MEIUIIMHE, Pajiap, paaIuoNpuEéMHIK, TEIEBU30P, aHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmromieecs Teno kak HICTOYHUK 3BYyKa.

Habmronenue orpaxkeHus U NpeaoMIIeHUS! MEXaHUYEeCKUX BOJIH.

Habmonenue nuatepdepeHny U JUPpakiiii MEXaHUYECKHUX BOJIH.

3BYKOBOM pPE30HAHC.

HalGnrogenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJIeOaHU.

HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTpPaKE€HUE, MpEIoMIICHHE, MOJIspU3alus,
mudpakuusi, THTEpQepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacpoCcTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyd
cBeTa. TOYEUHBI HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuil B TIIIOCKOM 3epKalle.

[Ipenomiienne cBera. 3aKOHBI TPEIOMIICHUS CBETa. AOCOJIIOTHBIM TOKAa3aTellb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroi MoJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus cera. CroskHbIA cocTaB Oenoro ceera. L[BerT.

Cobuparomiue u paccenBaronye JuH3bl. ToHKas JnH3a. DOKyCHOE paccTOsIHHE M ONTHYECKas
cuiia ToHko# nuH3bl. [locTpoenue n3o0pakeHuii B coOOMpAarOIIUX U paccerBaronnx JnH3ax. Popmyna
TOHKOMW JIMH3BI. Y BEJINYECHHE, TaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE UCTOYHHUKHU. Y CIOBHUS HAOIIOICHUS
MaKCUMYMOB U MUHHUMYMOB B HHTE€pP(EPEHIUOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. udpakunonHas pemérka. YciioBUe HaONIOIEHUS TJIaBHBIX MaKCHUMYyMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOTO CBEeTa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

Texnuueckre yCTpoCTBAa M MpaKTUYECKOEe TPUMEHEHWE: OYKHW, Jiyna, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOIl, BOJOKOHHAS ONTHKA, AU(pAKIUOHHAS pEméTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacnpocTpaHeHHne, OTpakKeHHEe U IpeJomiieHue cBeTa. OnTruueckue mprudopshI.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb cBeToBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIa.

Habmronenue nuatepdepeHnnn cera.

HaGnronenue nudpakuuu cera.



Habmonenue nucniepcun cBera.

[Tosmy4yeHue creKkTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
Habnronenue mossipu3aniy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
W3mepenune nmokasaress IpeioMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3AX.
Habmoenue aucniepcun cBera.

Pazjnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['paHnuBpl OPUMEHUMMOCTH KJIACCHYECKOW MexaHuku. IlocTymarsl crnenuanbHOM —TEOpHH
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyme, IPUHIUI OTHOCUTEIBHOCTH
OHHIITEeHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHUE JUTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl € SJHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Paszpnen 7. KpanToBas pusuka

Tema 1. dnemenmol K6AHM 00U ONMUKU

@®ortonsl. @opmyna [lnanka cBS3M 3HEPruM (POTOHA C €r0 YAaCTOTOM. DHEPrus U HMITYJIbC
doToHa.

OtkpsiTue U uccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTod(ddekTa.
VYpasuenue DitnmreitHa 1 Gotodddekra. «KpacHas rpanumna» Gorodddekra.

HaBnerue cBeta. OnbitTe [1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckne ycTpoWcTBa W MpakTHUYECKO€ NpUMEHeHue: (oTo3aeMeHT, (HOTOJATUHK,
coJIHeUHas Oatapesi, CBETOUOI.

Jlemoncmpayuu

®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogenb atoma Tomcona. OnbiTel Pesepdopaa mo paccesuuro o -gactuil. [ImanerapHas Moenb
atoma. [loctynarel bopa. M3nydyenue u noriouieHre GOTOHOB MPH MEPEX0je aTOMa C OJTHOTO YPOBHS
SHepruu Ha apyroi. Buapl cnektpoB. CrieKTp ypoBHEH SHEPTUU aToMa BOJIOPOa.

BonHoBeble cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.

CrioHTaHHOE M BBIHYXICHHOE U3ITyYCHHUE.

Texnuueckue ycTpolcTBa U MPAKTHUECKOE IPUMEHEHHUE: CIIEKTPAIbHBIN aHaN3 (CIEKTPOCKOM),
na3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3IyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTpOEHUs sAnpa. OTKpbITHE PaAUOAKTUBHOCTH.
OmnsiTel Pezepdopaa o onpeeneHnto coctaBa paInoakTUBHOTO unydenus. CBoiicTBa anbda-, 6era-,
ramMmMma-u3iiydeHus. Biausinue painoakTUBHOCTH Ha KHUBbIE OPraHU3MBbI.



OTtkpeiTHEe TIpoTOHA M HeiTpoHa. Hykimonnas monens sapa IeiizenOepra—lBanenko. 3apsn
saapa. MaccoBoe uncio saapa. M3oromnst.

Anbda-pacniag. DNEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacman. [amma-m3myuenue. 3akoH
PaZvoaKTUBHOIO pacraja.

DHeprus cBA3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. Jleekt Maccsl sapa.

SAnepHblie peakuuu. JleneHne U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosaepublii cunTe3. [IpodiemMbl 1 NEPCIEKTUBBI SJIEPHON SHEPreTUKH.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble yacTUlbl. OTKPBITHE NO3UTPOHA.

Metoabl HAOIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

OynnameHTaIbHBIE B3auMoercTBus. EanHcTBO (prznyeckoil KapTUHBI MUDA.

Texnuueckue ycTpoiicTBa M MpakTHUYECKOE IPUMEHEHHWe: J03uMeTp, Kamepa Buinbcona,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padbomul

HccnenoBanue TpekoB yacTull (10 rOTOBBIM (oTorpadpusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Dtanbl pa3BUTHS acTpoHOMUH. [IpUKiTaHOe 1 MUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMUH.

Bun 3Bé31H0T0 HeOa. Co3Besnus, sipKue 3BE3/IBI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cucrema.

Comnre. Conmnevnasi akTUBHOCTh. Mctounnk sHeprun ConHia u 3BE31. 3BE3/IBI, UX OCHOBHBIC
XapakTepUCTUKHU. JlMarpaMma «CHEKTpallbHbIA KJIacC — CBETHUMOCTH». 3BE3/Abl  TJIABHOU
MIOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3]1 TJIABHOM MOCIEA0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXO0KACHUH U 3Boaonnu CoHia
M 3BE31. DTambl JKU3HU 3BE3 .

Mineunsii Iyt — nHama ['anaktuka. [lonoxxenue u nBmwxkeHue Connua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa606ia. Paz0eranue ranaktuk. Teopust bombIioro
B3pbIBa. PeIMKTOBOE H3IIydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepeménnpie npo0ieMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHMEM KOMITBIOTEPHBIX MPUIIOKEHUHN M1
OTpeJeNieHUs] TOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3[HS
CeBepHOro noaymapus u sipKue 3BE3/Ibl.

Ha6monenus B Teneckon Jlynsl, maner, Mneunoro Ilyrtu.

O0o0maruiee NOBTOPEeHNE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COLUAIbHOM M ITUYECKOM
chepax NesATEIbHOCTH YeJNOBEKa, pOJib U MECTO (U3UKH M aCTPOHOMHH B COBPEMEHHOW HaydHOMH
KapTUHE MUpa, Pojb GU3MYECKON Teopur B (GOPMUPOBAHUU MPEJICTABICHUN O (U3MUECKON KapTHHE
MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O IPUPO/IE.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 0azoBoro ypoBHS B 11 Kimacce ocymiecTBIsieTcsl C  y4ETOM
COJIepKaTeIbHBIX MEKITPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Medicnpeomemuule noHsamusi, CBI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHUE,
Hay4yHbI (akT, rUnoTe3a, (pu3nueckas BEIHYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, SKCIEPUMEHT,
MO/JIETMPOBAHUE, MOJECIIb, U3MEPEHHE.



Mamemamuxa: pelieHHe CUCTEMbl YPaBHCHUH, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECCTBO, BEKTOPBI M UX MPOCKIUH
Ha OCU KOOPJHUHAT, CIIOKCHUE BEKTOPOB, IIPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKLU, TIPU3HAKH T10100Hs
TPEYroJILHUKOB, OTIpeIeJIeHUE MO IMIIOCKUX (GUryp u 00bEMa Ted.

buonocus: snexTpuyuecKue sBJICHUS B KMBOW MPUPOJE, KOJicOATEIbHbIC NBIKCHUS B YKHBOM
MPUPOJIC, ONITUYECKHE SBJICHUSI B )KUBOW MPUPOJIC, ICHCTBUE paiallii Ha XKUBBIC OPraHH3MBbI.

Xumusi: CTpPOCHHE aTOMOB M MOJICKYJI, KPUCTAJUTMUECKAsi CTPYKTypa TBEPIBIX TEJ, MEXaHU3MbI
00pa3oBaHuUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAJH3.

leocpagpusi: MarHWTHBIE TOJOCA 3EMIIM, 3ae)KH MarHUTHBIX pyl, (HOTOChEMKA 3EMHOI
HOBEPXHOCTH, ITPEACKa3aHUE 3eMIICTPSICCHUH.

Texnonoeus: NHHHW OSIEKTPOIIEpErad, TE€HEpPaTop IEPEeMEHHOTO TOKa, OJIEKTPOJBHIATENb,
WHIYKIMOHHAS T1€Yb, pajap, pauONpPHEMHHK, TEICBH30p, aHTeHHa, TenepoH, CBU-mneus,
MPOCKIIMOHHBIN armnapar, BOJIOKOHHAsI ONITHKA, COJIHeUHast Oarapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA
OcBoenne yuebHOro mpenmera «®dusuka» Ha ypoBHE cpeaHero oOmiero oOpasoBanusi (6a30BbIN
YPOBEHb) JOJDKHO OOECHEYHUTh JIOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHbIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.
JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE pe3yabTaThl OCBOCHUS ydeOHOTo npenMera «®PU3HKa» JO0JKHBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYArONIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTMYHOCTH,
CUCTEMOW LIEHHOCTHBIX OpPHUEHTAllMM, IO3UTUBHBIX BHYTPEHHUX YOEXJIEHUH, COOTBETCTBYIOLIUX
TPaJIMLIMOHHBIM IIEHHOCTSIM POCCHICKOr0o OOIIECTBa, pacIIMpPEHHE MKU3HEHHOTO ONbITa M OIbITa
JESITEIbHOCTH B IPOLIECCE PEAIM3allii OCHOBHBIX HAIPaBJIECHUN BOCIUTATEIbHON JI€ATENbHOCTH, B TOM
YuClie B YaCTHU:
1) rpamIaHCKOro BOCIMTAHUSA:
c(OPMUPOBAHHOCTh I'PAKIAHCKONW MO3UIMM 00ydYarollerocss Kak akTHBHOTO M OTBETCTBEHHOI'O 4JeHa
POCCHUICKOTO 00111eCTBA;
MPUHATHE TPAJIULIMOHHBIX 001IEYEIOBEUECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTHh B MHTEpEcax IpakJJaHCKOTO O0IleCTBa, y4acTBOBATH B
camoyrnpaBiieHUH B 00pa30BaTeIbHONM OpraHU3alliy;
yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKUUAMU H
Ha3HAYEHHUEM;
TOTOBHOCTb K TYMaHUTApHOMN U BOJOHTEPCKON JESTENbHOCTH;
2) NaTPHOTHYECKOT0 BOCTIUTAHMS:
c(OpPMUPOBAHHOCTH POCCUICKON I'PakIaHCKON MIEHTUYHOCTH, MaTPHOTU3MA;
LIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUMCKHX YYEHBIX B 00JacTu
(DMBUKU U TEXHUKU;
3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO IMTOBEICHMUS;
CIOCOOHOCTh OLIEHHWBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;
OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOUYUBOTO OyIYIIEro;
4) 3CTeTHYECKOr0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOILICHHE K MHPY, BKJIIOYas ICTETUKY HAy4YHOTO TBOPYECTBA, MPUCYIIETO (PU3HUECKOI
HayKe;
5) Tpy10BOro BOCIIUTAHUS:
MHTEpPEC K pa3iudyHbIM cepam npodecCuOHaTbHON IeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON U
TEXHHMKOM, yMEHHE COBEpUIaTh OCO3HAHHBIN BHIOOp Oyayiiel mpodeccuu U peann3oBbIBaTH COOCTBEHHBIS
YKU3HEHHbIE IJIaHbI,
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTXKEHUH BCEi
KU3HU;
6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:
c(OpPMUPOBAHHOCTh HKOJIOTUYECKON KYAbTYpBI, OCO3HAHUE TIOOATHHOIO XapaKTepa HKOJIOTHUYECKUX
npobiuem;
IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYXKAIOIIEH Cpeic Ha OCHOBE 3HAHMS LEJIEH YCTOWYMBOTO
pa3BUTHS YEIIOBEYECTBA;
pacIIMpEeHUE OMbITa JEATEIBHOCTH HKOJIOTHMUECKOW HAIpPaBJIEHHOCTH HA OCHOBE MMEIOUIMXCS 3HAHWM IO
¢busuke;
7) EHHOCTH HAYYHOTO MO3HAHMSI:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKOM
HayKu;
0CO3HAHME LIEHHOCTH HAYYHOW NeSTeTbHOCTH, TOTOBHOCTh B Mpoliecce U3ydeHUs: (PU3MKH OCYLIECTBISATh
IIPOEKTHYIO U HCCIIEA0BATEIBCKYIO IEATENBHOCTh MHANBHUIYAJIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBble joruveckue a1ecTBUs:
CaMOCTOSITEIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;
OTIPENIETATh LU JACITeIbHOCTH, 33]]aBaTh [MapaMeTpbl U KPUTEPUU UX JOCTHKECHHUS;
BBISBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSX;
pa3pabaTeiBaTh IUIAH pEIICHUs MPOOIeMbl C Yy4ETOM aHajan3a HUMEIONIUXCS MaTepPHAbHBIX U
HEMaTepHUaIbHbBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTH, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLICHUBATh PUCKU
MOCJICACTBUM ACATCIBHOCTH;
KOOPJAMHHUPOBATH U BBIMOJHATH PabOTy B YCIOBUSX PEATbHOIO, BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBHS,
pPa3BUBATh KPEATUBHOE MBIIIUICHUE ITPU PEIICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble ncciienoBare/ibCKue A1eiCTBUA:
BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU U METOJIaMU (PHU3UYECKON HAYKH;
BIIQJIETh HAaBBIKAMHU Y4e€OHO-HCCIEAOBATENICKOM M TPOEKTHOM JAESITENIbHOCTH B 00JacTu (pU3MKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB pelIeHUus 3a1a4 (PU3ndeckoro
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUSI;
BIIQJIETh BUJAMH JICITEILHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH, MPEe0Opa30BaHHIO
Y MPUMEHECHUIO B PA3JIMYHBIX YU4€OHBIX CUTYAIMsAX, B TOM YHCIIE MPU CO3JIAaHUU YUYEOHBIX NMPOEKTOB B
obnactu puszmKy;
BBISIBJSITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaIM3WPOBATh 3a/ady, BBIJBUTaTh THUIOTE3y €€
perieHusi, HaXOUTh apryMEHTHI ISl JI0Ka3aTeIhCTBA CBOWX YTBEP)KICHMM, 3a7aBaTh MapameTpbl U
KPUTEPUU PELLICHHUS;
AHAIM3UPOBATh IIOJYYEHHBbIE B XOJE pELICHUs 3aJaud pPe3yNbTaTbl, KPUTUYECKH OLIEHMBAThb MX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;
CTaBUTh U (HOPMYIHUPOBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOM JIEATEIBHOCTH, B TOM YHUCIIE MPU
M3y4eHUHn (PU3UKH,
JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;
YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACSATEIbHOCTH;
YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PELLICHMUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
Pa6ora ¢ undopmanmeii:
BJIa/IETh HaBBbIKAMU MOJTyueHUs! HH(QOpMaUU PU3MUECKOTO COAEPKAHUS U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBISATh IMOMWCK, aHAIMW3, CHUCTEMATH3allMI0 M HHTEPIpPETAlri0 HHPOpMAIUU
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS;
OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;
UCIOJIb30BAaTh CPEICTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/la4 C CcOONMoJeHueM TpeOoBaHUit
APrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, PECYypcOCOepexeHHs], MPAaBOBBIX M 3TUYECKHX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;
co37aBaTh TEKCThl (PU3MYECKOTO COJIEp’KaHUs B pasNUYHbIX ¢dopMarax ¢ Y4ETOM Ha3HAYCHUS
nH(OpPMAIIUY U 1IeTIEBOH ayIUTOpUH, BEIOUPas ONTUMAIBHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[1H.
KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIEC yUeOHbIE 1eiiCTBUS:
OCYILIECTBIATH OOIIeHHE Ha YpOKaX (U3UKH U BO BHEYPOUHOU NESATENBHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYallMi U CMSATYATh KOH(QIHUKTHL;
Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHINBUAYAIbHON paOOTHI;
BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX JEHCTBUN C y4E€TOM OOIMIMX WHTEPECOB U BO3MOXKHOCTEH
Ka)XJIOTO WIeHA KOJIJIEKTHUBA;



IIPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OPraHUW30BbIBaTh U KOOPAMHHUPOBATH ACUCTBHA IO €€
JOCTH)KCHHMIO: COCTABJIATH IUIAH JEUCTBUM, pacHpelnesaTh POJUM C Y4ETOM MHEHHUHM YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboOTHI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaKIOT0 y4YyaCTHMKAa KOMAaHIbl B OOLIMI pe3yinbTaT o
pa3paboTaHHBIM KPUTEPHUSIM;
IpearaTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKON
3HAYUMOCTH;
OCYILIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHHWE B Pa3jIMYHbIX CUTYalUsiX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

Camoopranmu3anus:
CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTh B 00JacTh (U3UKH U aCTPOHOMMUH,
BBISIBJISITH IPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIATh IJIaH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJad, IUJIaH BHIIOJIHEHUS
MPaKTUYECKOH paboThl € Y4ETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIITOYTEHHUI;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco6cTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUIMN B 00J1aCTH (GU3MKU, TIOCTOSIHHO TOBBIIIATH
CBOI1 00pazoBaTeNbHBIN U KYIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLIEHUBATH COOTBETCTBUE
PE3yJIBTAaTOB LIEIISIM;
BIQJIeTh HAaBbIKAMHM II03HABATEIbHON peQUIEKCMH Kak OCO3HAHUS COBEpIIAEMbIX JACHUCTBUI U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMI;
UCIOJIb30BaTh NPUEMBI peIeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHBBI U apIyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPUHUMAThH ce0sl, IOHUMAasi CBOM HEAOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OIIUOKH.
B npouecce AoCTHXKEHMs JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS MPOrpaMMbl MO (DU3MKE U YPOBHS
cpeaHero obmero oOpa3zoBaHus Y OOYYAIOIIMXCS COBEPLICHCTBYETCS SMOLIMOHAJIBHBIA HHTEIUIEKT,
IpearnojararIiuil chpopMUPOBAHHOCTb!
CaMOCO3HAHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUJETh
HaNpaBJICHUs Pa3BUTHS COOCTBEHHON SMOIIMOHAIIBHON Cephl, ObITh YBEpEHHBIM B ce0e€;
CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTb 3a CBOE
MIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAJIBHBIM HW3MEHEHHMSIM M MPOSBIATH TMOKOCTb,
OBbITb OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOLIEW CTPEMIJICHHE K JOCTIKEHHUIO LEJIM U YCIEXY, ONTHUMU3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;
SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE JPYrHX, YUYUTHIBATh €ro
IIPU OCYILECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M CONEPEKHUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JIPYTUMH JIIOIbMH,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xoniy obyuenust B 11 kJiacce mpeiMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaThb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



JEMOHCTPUPOBATh HAa NPUMEPax poJib U MecTo (PU3MKH B (OPMHUPOBAHWU COBPEMEHHOW Hay4dyHOU
KapTUHBl MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJIOTUH, B IMPAKTUYECKON NEATEIbHOCTH
JIO/IeH, IIETTOCTHOCTh U €AMHCTBO (PM3NYECKON KapTUHBI MHPA;

YUYUTHIBATh TPAHULIBI IPUMEHEHHS N3yYEHHBIX (PU3NUECKUX MOJEINCH: TOUSUHBIN AEKTPUIECKUN 3apsiz,
JIy4 CBE€Ta, TOYEUHBII UICTOYHUK CBETA, sIIEPHASI MOJIENIb aTOMa, HYKJIOHHAsl MOJEJIb aTOMHOTO si/jpa Mpu
penreHnn pU3MIECKUX 3a/1a4;

pacrno3HaBaTh (PU3UYECKUE SBICHUS (ITPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB AJICKTPOIMHAMUKHI
U KBAaHTOBOM (PU3MKHU: AJIEKTpUYECKasl MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE
JNEeUCTBUS TOKA, B3aUMOJICHICTBUE MarHUTOB, 3JIEKTPOMAarHUTHasl MHAYKLUS, J€HCTBUE MAarHUTHOTO TOJIsI
Ha [MPOBOJAHMK C TOKOM M JIBWXKYIIMMICS 3apsii, SJIEKTPOMAarHUTHbIE KOJE€OAHHUS U  BOJIHBI,
NPSIMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, OTPa)XCHUE, MpeJoMIIeHHe, nHTephepeHus, Tudpakuus u
MOJISIpU3alldsl  CBETa, JWCIEpcHs CcBeTa, Qorodnekrpudeckuid 3pdext (Pporoaddekr), cBeToBOE
JlaBJICHWE, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aroMa BOJOpOJia, €CTECTBEHHass U HMCKYCCTBEHHas
PaavoaKTUBHOCTB;

OTMCHIBATh N3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHUE, DIIEKTPUUECKYIO
MIPOBOJMMOCTD Pa3JIMYHBIX CPENl) U AIEKTPOMArHUTHBIE ABJIEHUS (IPOLECCHI), UCHOb3yd (U3NYECKUE
BEJIMYMHBL: DJIEKTPUYECKUM 3apsijl, CHJIa TOKa, »JJEKTPUUECKOE HaNpsHKEHUE, DSJIEKTPUYECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHINAJIOB, 3JIEKTPOABIKYILAs cuja, paboTa TOKa, UHAYKIIUS MarHUTHOTO
noJist, cuia Ammnepa, cuia JlopeHia, HHIYKTUBHOCTh KAaTYILKH, SHEPTUs 3JIEKTPUYECKOTO0 U MAarHUTHOTO
MoJIel, MepuoJl M YacToTa KojeOaHUM B KoJjeOaTelIbHOM KOHTYpe, 3apsl U CHila TOKa B Ipolecce
rapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJjieOaHUMU, (OKYCHOE paccCTOSHUE U ONTHYECKas CHJIa JIMH3bI,
P OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKHI CMBICI UCIIOJIb3YEMBIX BEJTMYHMH, UX 0003HAUYEHUS U
€IMHHULIBI, YKa3bIBaTh (OPMYJbl, CBSA3BIBAIOLIME JIAHHYIO (PU3MYECKYI0 BEIMYHUHY C JPYTUMH
BEJIMYNHAMU;

OTHCHIBATh M3YYE€HHbIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCIOJIB3Ys (PU3HUECKHE BEIMYMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrusi U UMMYNbC (HOTOHA, MEPUOA
MoJlypacnajaa, SHEpPrusi CBSA3M aTOMHBIX SJep, MPH OMHCAHWUU TMPABUIBHO TPAKTOBAaTh (PU3NYECKUI
CMBICTT UCHOJIb3YEMbIX BEJIWYUH, UX 0003HAUEHUS U €IUHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMM, BBIYHCISATH 3HAUeHHE (PU3UUECKOMH
BEJTUYMHBI;

aHAJIM3UPOBATh (PU3UYECKUE TPOIIECCHI U SBJICHUS, UCIOJB3Ys (PU3UUYECKUE 3aKOHBI M MPUHITUIBI: 3aKOH
Owma, 3aKOHBI [TOCJIEIOBATEIHLHOTO U MapaJJICIbHOTO COETUHEHHS MPOBOIHUKOB, 3akoH Jlxxoyns—JIenna,
3aKOH 3JIEKTPOMArHUTHON MHIYKIMH, 3aKOH MPSIMOJHMHEHMHOTO paclpoCTpaHEHHs] CBETa, 3aKOHBI
OTpa)KeHMsI CBETa, 3aKOHBI NPEIOMJICHHUS CBETa, ypaBHeHHe OuHIITeHHa i (oTosddekra, 3akoH
COXPaHEHHUS PHEPTUHU, 3aKOH COXPAHEHHS UMITYJbCA, 3aKOH COXPaHEHHsI AJIEKTPUUECKOTO 3apsijia, 3aKOH
COXpPaHEHHUs MAacCOBOTO YMCIIa, MOCTYyAaThl bopa, 3aKoH pauoakTUBHOTO pacriajia, Mpu 3TOM pa3indyaThb
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €M0 MATEMaTU4YE€CKOE BBHIPAKEHUE M YCIOBHS (TPaHUIbI, OOIACTH)
MPUMEHUMOCTH;

OTIPE/IeIIATh HAIIPAaBJICHUE BEKTOPA UHAYKIIMHM MarHUTHOTO MOJIS IPOBOJHUKA C TOKOM, CHJIBI AMIIepa U
cuiibl JIopeHna;

CTPOUTH M OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE IIIOCKUM 3€PKaJIoM, TOHKOU TMH301;

BBITIOJIHATH SKCIEPUMEHTHI TI0 MCCIIEIOBAaHUI0 (PU3MUECKUX SBICHUI U MPOIECCOB C HCIOIb30BAaHHUEM
IPSIMBIX U KOCBEHHBIX MU3MEPEHHUI: IIpH 3TOM (HOpMYIHPOBaTh MpoliieMy/3aady U TUIoTe3y yueOHOro
JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEIJIOXKEHHOT0 OOOpYAOBaHUS, HPOBOJUTH OMNBIT U
(bopMyTHUpPOBaTh BHIBOJIBI;

OCYILIECTBIISITh TpSAMbIE U KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMYMH, MPU OSTOM BHIOMPATH
ONTUMAJIbHBIA CHOCOO W3MEPEHUs M MCIOJIb30BaTh M3BECTHBIE METOJAbI OLIEHKH IOTPEeIHOCTEN
U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKMX BEITUYMH C UCIOJIb30BAHUEM MPSIMBIX M3MEPEHMA: MPU 3TOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DMKCHUPOBATh pE3yJAbTaThl IOJYYEHHOW 3aBUCUMOCTH (PU3HUECKHX
BEITUYMH B BUJIE TaONHI U TpadUKOB, JeNaTh BBIBOABI IO PE3yabTaTaM UCCIICOBAHMUS;



cobmoaTh IpaBMiIa O€301acHOrO TpyJda IpH IPOBEJCHUU MCCIENOBAaHMI B paMKax yd4eOHOro
IKCIIEPUMEHTA, Y4eOHO-MCCIIEIOBATENbCKOM M NPOEKTHOM JAEATEIBHOCTH C  HCIIOJIb30BAHHEM
M3MEPHUTENIBHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 00OPYAOBAHUS;

pemaTh pacy€THbIC 3aa4H C SBHO 33JaHHOUN (PU3UYECKOI MOJEINbIO, UCIONB3Ysl (PU3UUECKUE 3aKOHBI U
IIPpUHOMIIBI, HAa OCHOBC aHaJIM3a YCJIOBHUA 3aJadud BBI6I/IpaTB (1)I/I3I/I‘-I€CKYIO MOJACJIb, BBIACIATH
¢busnueckre BeTUIUHBI U POPMYITBI, HEOOXOIUMBIC TSI €€ PelIeHus, TPOBOAUTH PACUYETHI U OIICHUBATH
peaIbHOCTh MOJYYEHHOI0 3HaYeHUS! (PU3NYECKOMN BETUUHHBI;

peniaTh Ka4eCTBEHHBIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HEIIPOTHBOPEUYMUBYIO LIETIOYKY PACCYKACHUH C
OTIOPOi HA U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKHUE SIBICHHUS,

HCIIOJIB30BAaTh IIPpU PCHICHUHA y‘~I€6HI>IX 3aJla4 COBPCMCHHBIC HHq)OpMaHHOHHBIG TCXHOJIOTUHN IJIs1
IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U TNPEJCTABICHUS Y4EOHOW M HaydHO-TIOMYJSPHOU
nHbOpMAINY, TOJYYCHHON W3 Pa3IMYHBIX HCTOYHWUKOB, KPUTUYECKH AHAIM3HPOBATH IIOJIy4aeMYIO
nH(pOpMaLHIO;

OOBSACHATH MPUHIUIBI IEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS UX
0€30MMacHOTO UCMOIb30BaHUS B IOBCEHEBHON KU3HMU;

MPUBOJIUTH IMPUMEPHI BKIAJa POCCHUICKUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

HCIIOJIB30BATh TCOPETUUYCCKUE 3HAHUA 110 (1)I/ISI/IKC B HOBCGI[HGBHOﬁ KHU3HU [OJI1 oOecrieyeHus
0e30mMacHOCTH Mpu oOpallleHuu ¢ npubopaMu M TEXHUYECKHMMM YCTPOMCTBaMH, IJsl COXpaHEHUs
3JI0pOBbsI U COOJIFOJIEHHS HOPM 9KOJIOTHYECKOTO NTOBEICHUS B OKPYKAIOLIEH Cpeie;

paboTaTh B IpyIIe C BHINOJHEHUEM Pa3IMYHBIX COLIMAJIBHBIX POJIEH, IUIAHUPOBAaTh pabOTy TPYIMIIBL,
pallOHAJIBHO pacCrnpeaciiaThb 00s13aHHOCTH U IIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyallUAX,
aZICKBATHO OIICHUBATh BKJIA{

KaXKJIOTO U3 YYaCTHUKOB I'PYIIIHI B PELIEHNE paccMaTpUBaeMOi MpoOIeMbl.



TEMATHYECKOE IINTAHUPOBAHHME 11 KJTACC

Ne Kosu4uecTBo 4acoB
HaumeHnoBaHue DJIeKTPOHHBbIE
o/ | PA3AEI0B H TeM B Konrtposnbubie | [lpaktuueckue | (UudpoBbie)
g | TPOrpaMMBI cero paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Paznen 1. DJIEKTPOJAUMHAMMUKA
MarunuTtHoe 1oJe.
bu6mmoreka [IOK
1.1 | Onexrpomarnuhas 17 ! 3 https://m.edsoo.ru/7f41c97c
UHAYKOHWA
Hroro no pazneny 17
Paznen 2. KOJIEBAHUSI U BOJIHBI
M
2.1 3J1§:§"2;HI(/)I;I/IZ(1:"I}<ITT:H€ 9 1 Bubmaorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoJIeOaHus
M
2.2 3HZ);:HI(/)I:/[Z(1:"I§;II€T:I)16 5 1 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6moreka [IOK
2.3 | Onmxa 9 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 23

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBEI CIIEIUAIBHON

bu6moreka [IOK

3.1 TeopuH 4 1 https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEIBLHOCTH
Hroro mo pazgeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
41 OneMeHThl KBAaHTOBOU 6 bubnuorexa [JOK
' ONTHKH https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4.2 | Crpoerme aroma 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
4.3 | AtomHoe 11p0 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

ONeMEHThI ACTPOHOMUHA

bu6mmoreka [JOK

51 1 acTpOU3UKH 4 1 https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Paznea 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 Oo6oo6maromee 3 bu6mmoreka [JOK

IIOBTOPCHUC

https://m.edsoo.ru/7f41c97c
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Wroro mo pazneny 3
pesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME




YuyeOHO-MeTOANUECKOE O0ecIeYeHue:

1. I'.A. Msxues, b.b. byxosues, B.M. YUapyrun «®usuka 10 xknace» M.
IIpocsemenne 2014r

2. PeimkeBudALIl 3agaunuk o ¢puszukel0-11 xnaccer M. «/Ipoda» 2013

3. I'pomuesa O. U., KonTponbHbIe U caMOCTOATENbHbIE paboThl 0 Gu3uke 11 Ki1..
M. «3Ox3ameny, 2014.

4. Mapon A.E. ®uzuka. Kontponbnsie padbotsl 10-11 knacc M. «IIpocBemienuey
2005

5. Kupuk JILA. « ®usuka 10 caMocTosiTeIbHbIE U KOHTPOJIbHBIE paOOThI» M.,
«Hnexca» 2010

6. Msikutues ['.41., byxoBues B.M., Coukuit H.H. «®u3uka 10 kiacc» M.
ITpocsenienue 2013r

HNuTepHeT- pecypcsl

-http://fcior.edu.ru/ «®eaepanbHblii HEHTP UHPOPMALIMOHHO-00PA30BATEIIBHBIX
pecypcoy» (PLIMOP) -http://school-collection.edu.ru/ «kEnunas komnexmus

U POBBIX 00pa3oBaTeIbHBIX pecypcoBy -http://standart.edu.ru/cair —
«DenepanbHBIi rOCYIapCTBEHHBINA 00pa30BaTEIbHbIN CTAHIAPT -
https://edugalaxy.intel.ru/ O6pa3oBarenbHas rajakTuka

- http://demo.e-learningcenter.ru/src/simple tips for beautiful

- presentation_web/story.htmlcoseTs! o opopmieHuto nmpesenraimii - CeteBoe
coo0mecTBo «Yuutens [Ipuanrapbs»

-bu6nuorexa IIOKhttps://m.edsoo.ru/7f41
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KaneHaapHo-TemaTuuecKkoe niaHMpoBaHue ypoKos ¢pusuku no ¢pusuke B 11 knacce Ha 2023-2024 yyebHblii roa.

Ne Tema ypoka KO/1-BO JaTa AOoMallHee 3a4aHune
YPOKa 4acos no nnaHy ‘ no ¢akry
Pasgen 1. IJNEKTPOANHAMMKA (17 yacos)
1\1 MarHutHoe none . MHAYKUMA MarHUTHOro nons. 1 §1 tect Ha cTp 10
2\2 Cvna Amnepa 1 §2. TecT Ha cTp 16
3\3 PelwweHune 3a4a4 Ha pacyeT cuibl AMnepa U NpUMEHEHNe NpPaBua IEBOM PYKM. 1 §3,3apaun2.3 Ha cTp19
4\4 NabopatopHasa pabota Nel «HabnaogeHue AeicTBUA MarHUTHOrO NoJA Ha TOK”C 1 3agaun Al, C2,C3 HacTp 19
ncrnonb3oBaHmem Ludposoit nabopaTopum « TOUKM pocTar
5\5 Jencreme marHMTHOro Nosa Ha asukywniica sapag Cuna JlopeHua. PaboTa cunbl 1
JlopeHua §4,1ect Ha cTp 23
6/6 PeweHue 3aga4 no teme « Cuna JlopeHua» 1 §5,3a8a4nl-3 Ha cTp 26
7/7 PeweHue 3aga4 Ha pacyeT cun JlopeHua n Amnepa 1 3agaum 4-5, C2. C3 Ha cTp. 26
8/8 MarHuTHble cBolCTBa BewecTBa. CamocToATesibHan paboTa. 1 §6
9/9 flBneHne sneKTpOMarHUTHoOM MHAYKLUMN. MarHWTHbIA NOTOK 1 § 7 TecT Ha cTp. 34
10/10 | Mpasuno JleHua. 3aKOH 31EKTPOMArHUTHON UHAYKLMW. 1 §8. Tect Ha cTp. 39
11/11 | NabopatopHasa pabota No2 «MUccnenon0BaHme ABNEHUA 31EKTPOMArHUTHOM 1 §8
MHAYKLUMKU.» “c ucnonb3oBaHMem LudpoBoit nabopatopum « ToOYKM pocTan»
12/12 | 3AC MHAYKLUMM B ABUXKYLLMXCA NPOBOAHMKAX 1 §9, TecT Ha cTp.42
13/13 | MHAYKTUBHOCTb. fIBNeHMe camonHAYKUMKU. C caMOMHAYKLMM 1 §§11,3aa.Ha cTp. 52
14/14 | DHeprusa MarHUTHOIO NONA KaTYLKKU C TOKOM. dNeKTpoMarHMTHoe none 11 §12
15/15 | PeweHue 3aga4 no Teme « MarHMTHoe nose. INeKTPOMArHUTHAA UHAYKLMA. » 1 NoBT. rnaBy 2
16/16 | O606uwatowmit ypok «MarHuTHoe nosie. INEKTPOMarHUTHas MHAYKUMAY 1 3aa. Ha cTp. 63
17/17 | KoHTponbHasa paboTa no Teme «MarHUTHOe none. INeKTPOMArHUTHaA UHAYKLUUAY» 1 NOBTOPUTb MaTepWan rnasbl
Nno nNAaHy Ha cTp. 52
Pasgen 2. KOJIEBAHUA U BOJIHbI (14 yacos) 2.1
18/1 CsBoboaHble MexaHun4eckne konebaHua. FapmoHunyeckme konebaHuna. YpasHeHue 1 § 13,14 TecT Ha cTp. 58
rapMoHMUYECKNX KonebaHui. MpeBpalleHme aHeprnm
19/2 JNabopaTopHas pabota «UccnenoBaHWe 3aBUCMMOCTU Nepmroaa Manbix KonebaHui 1 § 15, 3apgaumn 2,3 Ha cTp.68

rpy3sa Ha HUTU OT OA/IMHbI HATU U MacCCbl Frpy3a»




20/3

KonebaTtenbHbIli KOHTYP. CBOOOAHbIE 3/1EKTPOMArHUTHbIE KoiebaHuA B naeaibHOM
KonebatenbHom KOHTYype. AHanorua mexXay mexaHn4eCKMMUn 1 sNeKTpoMarHUTHbIMU
KosiebaHnammn

§ 17,18 3apgaumn 2,C1 Ha cTp
85

21/4 ®opmyna TomcoHa. 3aKOH COXPaHeHWUsA SHeprMmn B ngeanbHom KonebatesibHOM § 19 3apaum 2,C1 Ha cTp 85
KOHTYpe

22/5 MpeacTasieHne 0 3aTyxatowmx KonebaHusax. BoiHyxAeHHble MexaHuyeckune § 20 (pa3bop 3agau 1-3)§ 23
KonebaHuA. Pe3oHaHC. BbIHYAEHHble 3/1eKTPOMAarHuTHble KonebaHus

23/6 MepemeHHbIV TOK. CUHYcOMAaNbHbIV NepeMeHHbI TOK. MOLLHOCTb NepeMeHHOoro § 21 TecT Ha cTp. 90
TOKa. AMNIMTYAHOE M AelCTBYoLee 3Ha4YeHNe CUlbl TOKA U HanpsXKeHus

24/7 | TpaHchopmaTop. MpomssoacTBO, NepeAaya 1 NoTpe6ieHNe 3N1eKTPUIECKOI SHepPrim § 26

25/8 | YCTpOWACTBO U NPaKTUYeCKoe NPUMEHEHME INEeKTPUYECKOro 3BOHKa, reHepaTopa §27
nepemeHHOro TOKa, IMHWI 31eKTponepeay

26/9 JKoNOrnYeCcKMe PUCKU NPU NPOUN3BOACTBE NEKTPO3HePrumn. KyabTypa NoAroTOBUTb NPOKTbI
MCNO/b30BaHMNA 31EKTPO3HEPTNM B NOBCEAHEBHOM XMU3HM

27/10 | MexaHW4YecKne BOMHbI, YCNOBUA pacnpocTpaHeHus. Mepunoa. CKopocTb §29 3apava 1 Ha cTp130
pacnpocTpaHeHuna 1 AanHa BOAHbI. MonepeyHble U NPoA0/bHbIe BOJIHbI

28/11 | 3yk. CKOpOCTb 3BYyKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa §29 3apgaua 1 Ha cTpl30

29/12 | SneKTpOMarHUTHble BOJHbI, UX CBOWCTBA U CKOPOCTb. LLIKana 31eKTPOMarHuTHbIX §35 ,Tect Ha cTp.145
BOJIH

30/13 | MpuHUMNLI pagnoCcBasN 1 TenesnaeHns. PassuTne cpeacTs cBAsN. PaguonoKauma §39

31/14 NOBTOPWUTb MaTepuas rnasbl

KoHTposbHan paboTa «KonebaHua 1 BONHbI»

no NaaHy Ha cTp. 169

2.3. OnTnkKa 9 yacos

32/1 MpamonnHenHoe pacnpocTpaHeHWe cBeTa B 04HOPOAHON cpeae. ToueyHbln §44
WCTOYHMK cBeTa. Jlyy cBeTa

33/2 OTpakeHue cBeTa. 3aKOHbI OTpaKeHUA ceeTa. MNocTpoeHne n3o0bpaxkeHn I B NNOCKOM §45.463ap 1,2Ha cTpl78
3epKane

34/3 MpenomneHwne ceeta. MNosHOe BHyTpeHHee oTparkeHue. MNpeaenbHbIv Yyron NoAHOro §47. §48.TecT Ha cTp 182
BHYTPEHHEro oTpaXKeHusa

35/4 §47., pa3zbop pelweHuni 3aga

NabopaTtopHan pabota «M3mepeHune NokasaTens NpesoMIeHNsA CTEKNA»

3,3




36/5

JInH3bl. MocTpoeHme n3obparkeHnin B iMH3e. Dopmysia TOHKOM INH3bI. YBEnnYeHne
JINH3bI JTabopaTopHaa paboTa «MccnenoBaHne CBOMCTB M30OpaXKEHUI B IMH3AX»

§50,51 Tect Ha cTp. 196

37/6 | Aucnepcun cseta. CNoxHbIN cocTas H6enoro ceeTa. LigeT. /labopaTopHas paboTa §53.TecT Ha cTp. 210
«HabntogeHune gucnepcum ceeta»
38/7 | UnTepdeperumn ceeTa. AudpaKruma ceeta. AudpakumoHHas peLéTka §54,56,58 3aa. Ha cTp. 224.
39/8 | NonepeuHOCTb CBETOBbIX BOJH. MoNApM3aLMa cBeTa §60
40/9 | OnTMueckue NPMBOPBI M YCTPOICTBA M YCNOBUA UX 6E30MacHOro NPUMEHEHUA §55,57
Pasaen 3. OCHOBbI CMELIMA/IbHON TEOPUM OTHOCUTENBHOCTU
41/1 | TpaHULpBI NPMMEHMMOCTM KNacCuYecKol mexaHuKu. MocTynaTbl cneuyanbHo Teopum §61-62
OTHOCUTENBLHOCTU
42/2 | OTHOCUTENBHOCTb O4HOBPEMEHHOCTU. 3aMe/IEHNE BPEMEHM W COKPALLEHNE ANHbI §63.TecT Ha cTp 238
43/3 SHEeprvua n MMNyabC PENATUBMUCTCKOM YacTMLbl. CBA3b MacChl C SHEPruen u §64-65
MMMYNbCOM. DHeprua noKos
44/4 . NOBTOPUTb MaTepuan rnasbl
KoHTponbHaa pabota «OnTuKa. OCHOBbI CNeLanbHO TEOPUM OTHOCUTENILHOCTM»
no NAaHy Ha cTp. 245
Paspgen 4. KBAHTOBAA ®U3UKA (15 yacos)
45/1 | OTkpbITHE U uccneposaHmne dotoaddekta. OnbiTl A. . CToneTosa §69 ynp 1-5 Ha cTp 278
46/2 3aKoHbl poToadpdeKTa. YpaBHeHMe IiHWTeViHa ans poTtoaddekTa. «KpacHas §69 ynp 6-7 Ha cTp 278
rpaHuua» ¢potosddekTa
47/3 | dotoHbl. Dopmyna MnaHKa. IHEPTUA U UMMYIbC GOTOHA §69 ynp 6-7 Ha cTp 278
48/4 | Nasnenve ceeta. OnbiThi M. H. Nlebesesa. XMMUYeCKoe AelicTBue cBeTa §72
49/5 | TexHMuYeCKMe yCTPOWCTBA U NPaKTUUYECKOe NPUMEHeHMe: pOTo31eMEHT, pOTOAATUMK, §70
conHeyHan 6aTapes, cBETOAMOA,
50/6 | PeweHue 3aaa4 N0 Teme «31eMeHTbl KBAHTOBOW ONTUKM» ynp 8,C1,C2 Ha cTp 278
51/7 Mogenb atoma TomcoHa. OnbITbl Pesepdopaa no pacceaHmo a-4acTull,. §74
MnaHeTapHaa MoAeNb aToMa
52/8 | Nocrynatbl Bopa §75 Tect Ha cTp. 288
53/9 | M3nyueHue n nornoLeHre GOTOHOB MPU NEPEXOde aTOMa C OLHOrO YPOBHSA SHEPruM §75




Ha Apyroi. Buabl cnektpos

54/10 | BonHoBble cBOKCTBa YacTuL, BosiHbl fe Bpolina. KopnyckyaapHo-BONHOBOW Ayannsm. no matepuanam nekumn§75
CrnoHTaHHOE 1 BbIHYXXOEHHOE U3/ly4yeHune

55/11 | OTKpbITUE pagmoakTMaHocTU. OnbiTbl Pe3epdopaa no onpeaeneHmio coctasa §82
pPagVoaKTUBHOIO U3/yYeHuA

56/12 | Csovicta anbda-, 6eTa-, ramma-usnydeHus. BamaHme pagmMoakTMBHOCTU Ha KUBble §82
OpraHu3mbl

57/13 | OTKpbITWE NPOTOHA U HeKTpoHa. M3oTonbl. Anbda-pacnag,. DNeKTPOHHbIN 1 Nno matepuasiam JieKumm
NO3UTPOHHbLIV BeTa-pacnag. NamMma-usnyyeHue

58/14 | 3Heprua cBA3M HYKNOHOB B AApe. AAepHble peakumn. AnepHbivi peaktop. Mpobaemsi, §87,88.89.92
NepcrneKTUBbI, 9KOJIOTMYECKME aCNeKTbl ALEPHON SHEPreTUKu

59/15 | 3nemeHTapHble YacTULbl. OTKPbITUE NO3UTPOHA. MeToabl HabaAEeHUA 1 §95--98
perucTpaummn anemeHTapHbIx Yactul,. Kpyrabiit cton « PyHaameHTasbHble
B3anmmogencTeusa. EGUHCTBO pU3NMYECKOM KapTUHbI MUpPa»

Pasgen 5. 9IEMEHTbI ACTPOHOMWU N ACTPODPU3NKMU (6uacos)

60/1 Bua 3Bé3gHoro Heba. Co3Be3auns, apkue 3BE34bl, NAAHETbI, UX BUANMOE ABUNKEHUE. §99-101
ConHeyHasa cucrema

61/2 | ConHue. ConHeyHan akTMBHOCTb. MCTOUHMK aHeprun CoHLa U1 3BE34, §102

62/3 3B€3/bl, X OCHOBHbIE XapaKTepPUCTUKN. 3BE3AbI N1aBHOM NOCAe0BaTe/IbHOCTY. §103-105
BHyTpeHHee cTpoeHue 3B€34. CoBpemMeHHble NpeaCcTaBNeHNA O MPOUCXOXKAEHUMN U
agontoumm ConHua n 3B€34,

63/4 MneuHbivi MyTb — Hawa Manaktuka. MonoxkeHune n asmxerne ConHua B ManakTuke. §106-107
lanakTMkn. YEpHbIe Ablpbl B AAPAX rafakTUK

64/5 BceneHHasn. Pa3beraHue ranaktuk. Teopua bonbluoro B3pbiBa. Pennkrosoe §108
nsnyyeHune. Metaranaktmka HepelweHHble Npobiembl aCTPOHOMUM

65/6 KoHTposibHan paboTa «91eMeHTbl aCTPOHOMMUM U acTPOPUINKU»

Pasgen 6. OBOBLUAIOLLEE NOBTOPEHMUE (3uaca)

66/1 O606watowmin ypoK. Posib GM3NKM M acTPOHOMMM B SKOHOMMUYECKOM, no matepuasam nexkumm
TEXHONOTMYECKOM, COLMANBHOM U 3TUYECKON chepax AeATeIbHOCTM YeN0BeKa

67/2 O606watowmin ypoK. Ponb pumsmnyeckon Teopmm B popmMMpoBaHUM NpeacTaBaeHUI O no matepuasam nexkumm

du3nYecKor KapTMHe mmnpa




68/3

O606watowmii ypoK. Mecto pmsmnyeckoi KapTUHbl M1pa B obLem pagy
COBPEMEHHbIX eCTECTBEHHO-HaY4YHbIX NPeACTaBAeHUI O Npupoae

no maTepwnanam nekunm




