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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO ypOBHS Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TIOJIO)KCHHW ¥ TpeOOBaHWA K pe3ylbTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTelbHOM Tporpammel, npeactaBiceHHbx B PI'OC COO, a takke ¢ yuérom (denepanbHOM
paboueii mporpaMMbl BOCIUTAHUS M KOHIEMIMH TpernojaBaHus ydeOHoro mpeamera «Du3uka» B
oOpa3oBaTenbHBIX  opraHmzammsx  Poccuiickoit ~ Dexepaunu,  pealu3ylOIIUX  OCHOBHEIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copnepxanue mporpaMMbl 1o (U3UKE HAMpPaBIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-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 Kk mIaHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalnpeIMETHBIM 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 oouero o0pa3oBaHUS, IUIAHMpPYEMbIE pPe3yJbTaThl OCBOEHUS Kypca
(U3MKY: INYHOCTHBIE, METANPEMETHbIE, TPpeIMETHbIE (Ha 0a30BOM YpPOBHE).

NHHOBAMOHHOCTH NPOrpaMMbl COCTOMT B HCIOJb30BAaHUM COBPEMEHHOIO 000pYIOBaHUS
JeTcKoro TexHomnapka «Touka pocray

[IporpamMma no gu3suke BKIIOYAET:

® [JIaHUpyeMble pe3yJabTaTbl OCBOEHHS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pu3nkay Mo rogaM oOydeHHUs .

dusnka Kak Hayka O HambOoJjiee OOIMMX 3aKOHAaX MPUPOJBI, BBICTYINas B KadyeCTBE y4eOHOTO
peaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 OKpyXarolleM MUpe.
HIkosbHBIA Kypc (U3UKH — CUCTEMOOOPA3YIOIUN /sl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (M3MYECKUE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBICHWM, H3y4aeMbIX XHUMHUEH,
ounosoruer, ¢uznueckoil reorpadueit U actpoHomuei. lcronp3oBaHHE M aKTHBHOE IPHUMEHEHHE
¢bu3nyeckux 3HAaHUI ompeaesseT XapakTep U pa3BUTHE pa3HOOOpasHBIX TEXHOJOIMH B cdepe
SHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, IIOJIyYEHHMs HOBBIX MaTepUaloB C 3a/JaHHBIMHU
cBoiictBamMu U Apyrux. M3zyueHue (u3MKu BHOCUT OCHOBHOH BKJaJa B ()OPMHPOBAHUE €CTECTBEHHO-
Hay4HOM KapTHHBI MHpa oOywaromuxcs, B (OpMUpPOBAHME YMEHMH NPUMEHSTh HaydHBIH METO[
MIO3HAHUSA IPU BBIOJHEHUN MU y4eOHBIX UCCIIEOBAHUM.

B ocHoBYy kypca (u3MKM A7 ypOBHS cpelHero oouiero oOpa3oBaHHs IOJIOKEH psia Hiel,
KOTOpPBI€ MOKHO pacCMaTpUBAaTh KaK MPUHIIMIIBI €r0 OCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM C HEW KypcC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuajg U3 BCEX pa3lesioB (PU3MKM, BKJIIOYAET KaK BOINPOCHl KJIACCHMYECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBMM ¢ HeW Marepuan Kypca (GHU3UKU OOBEJUHEH BOKPYT
¢u3nyeckux teopuil. Benymum B Kypce siBisieTcsi GOPMHPOBAHUE MPEACTABIEHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapuszayuu. E€ peanuzanyst mpeanosiaraeT MCHOJIb30BaHUE T'yMaHUTApHOTO
noTeHana (GU3NYEeCKoil HayKH, OCMBICICHHE CBS3M pa3BUTHS (HU3UMKU C pa3BUTHEM OOIlIeCcTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpaenennocmu. Kypc ¢u3MKu mpeanosiaraer 3HAKOMCTBO C IIHPOKHUM
KPYroM TEXHUYECKHX U TEXHOJOTUUYECKUX MTPUIIOKEHNI N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes  skonoeuzayuu  peanusyercs IOCPEICTBOM  BBEICHMSI JJIEMEHTOB  COJIEP)KaHUA,
HOCBSIH_IéHHbIX SKOJIOTHYECCKUM npo6neMaM COBpPCMCHHOCTHU, KOTOPBIC CBA3AaHbI C Pa3BUTUCM TCXHHUKHU
U TEXHOJOTHH, a TaKkKe OOCYKICHUS MpoOJeM paLMOHAIBHOTO NPUPOAONOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXxHEBBIMU d3JIEMEHTAMH Kypca (QU3MKM Ha YpPOBHE CpeAHero oouero o0Opa3oBaHus
ABIISIIOTCSL  (u3MUecKkue Teopud ((HOpMUpOBAaHME TIPEACTABICHUH O CTPYKType TOCTPOCHUS
¢dusznueckoil TeopuH, poOM  (PYHIAMCHTAIBHBIX 3aKOHOB W IPHHIMIIOB B  COBPEMEHHBIX
MpEACTaBJICHUAX O IPpUPOAC, I'paHHULIaX MPUMCHUMOCTH TeOpHﬁ, AJid onMMCaHusd €CTCCTBCHHO-HAYyYHbBIX
SIBJICHUH ¥ TPOIIECCOB).

CucTeMHO-IeSTEIbHOCTHBIA MOAXO0A B Kypce (U3MKU pean3yeTcsl MpekKJIe BCEro 3a Cuér
OpraHM3alii >3KCIIEpUMEHTAIbHON JedTenbHOCTH oOyuaromuxca. [lnsg 0a3oBoro ypoBHS Kypca
(GU3MKM — 53TO HCIOJIb30BAHME CHCTEMBl (POHTAJIBHBIX KPATKOBPEMEHHBIX JSKCIIEPUMEHTOB U
abopaTOPHBIX PabOT, KOTOPHIE B MPOTpaMMe 10 PU3UKE 0OBEIMHEHBI B OOITUI CITUCOK YICHUYECKUX
MpaKTUYECKUX paboT. BbljeneHue B yka3aHHOM IepedHe J1abOpaTOpHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISI U OLEHKH, OCYHIECTBIJIAETCS YyJYaCTHHKaMU 00pa30oBaTeNbHOIO TMpoliecca HCX0Ad U3
0COOEHHOCTEH MIIaHNPOBaHUs U OCHalleHus kabuHera ¢usuku. [Ipu aToM obecnieunBaeTcs OBIaIEeHUE
O6y‘-IaIOHH/IMI/IC$I YMCHHAMU TIPOBOJUTHE KOCBCHHBIC HU3MCECPCHHA, HCCICAOBAHUA 3aBHCHUMOCTEHN
CbI/ISI/I'—IeCKI/IX BCJIMYMH 1 TIOCTAHOBKY OIIBITOB 110 IMPOBEPKE MPEATIOKCHHBIX I'MIIOTES.

Bonrmoe BHMMaHNE YACTACTCA PCIICHUIO paCLIéTHBIX U KA4YE€CTBCHHBIX 3a/a4y. HpI/I OTOM JJId
pacuéTHBIX 3a/7ay MPUOPUTETOM SIBJISIIOTCS 3aJaud C $BHO 3aJaHHOM (U3NYECKOW Mojienblo,
MO3BOJISIFOIINE TIPUMEHSATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zelia Kypca, Tak
U MHTETpUpYs 3HAHUS W3 Pa3HbIX pas3aenoB. s KauyecTBEHHBIX 3a/lad HPUOPUTETOM SIBISIOTCS
3alaHUsl Ha OOBSICHEHHE MpOTeKaHUs (PU3MUECKUX SBJICHHUIM U MPOLIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOytorire BI0opa GU3NYECKON MOIETH ISl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu OI'OC COO k MarepuaabHO-TEXHHYECKOMY 00eCIIeueHH0
ydeOHOro mpoiiecca 0a30BBIM ypOBEHb Kypca (U3MKH Ha YpPOBHE CpeaHero oodmiero oOpa3oBaHUS
JOJIKEH M3y4aTbCs B YCIOBUAX MPEIMETHOrO KaOMHETa (PU3UKU WJIM B YCIOBUAX MHTETPUPOBAHHOTO
KaOMHETa MPEJMETOB €CTECTBEHHO-HAYYHOTro 1MKIIa. B kabuHeTe pu3uku J0IKHO ObITh HEOOX0UMOE
nabopatopHoe 00OpyIOBaHUE JJIsl BBIIIOJHEHHUS YKa3aHHBIX B Iporpamme 1o (pusmke y4eHHUUECKUX
MPAKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pYyI0OBAaHUE.

JlemoHcTpalmoHHOE 000pyA0oBaHKe (POPMUPYETCS B COOTBETCTBUU C MIPUHIIUIIOM MUHUMAJIbHOM
JOCTaTOYHOCTH U 00OecrevyrBaeT MOCTAHOBKY IMEPEYUCICHHBIX B MpOrpaMMe Mo (U3MKE KIFOYEBBIX
JEeMOHCTpalMii A7 HCCIEIOBaHUS M3Yy4aeMbIX SBJICHHM U MPOLECCOB, OHMIHMPUYECKHX U
(GyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIA.

JlaboparopHoe oOopynoBaHUE UIsI YICHHMUYECKUX MPAKTHUYECKUX paboT (opMupyercss B BUIEC
TEMaTUYEeCKHX KOMIUIEKTOB U oOecreunBaeTcs B pacyére OJIHOTO KOMILUIEKTa Ha ABYX OOY4aroIIUXCs.
Tematnueckue KOMIUIEKTBI JIa0OpaTOPHOTO OOOPYAOBAaHMSI JOJDKHBI OBITh TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM AHAJOTOBBIX U IUGPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMH U3y4eHUs PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

e (opMupoBaHHME MHTEpECa U CTPEMJICHHUS OOYYaIOLIUXCS K HAyYHOMY M3YUYEHHIO HPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE MpPEJCTABICHMH O HAaydyHOM MeEToJe TMO3HaHMA U  (OpPMHUpPOBAHUE

HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLIUM SIBIICHUSIM;
e (opMupoBaHHE HAyYHOTO MHMPOBO33PEHHsSI KaK pe3ylbTaTa H3y4eHHsS OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



e (opMupoBaHHE€ YMEHUH OOBSICHATH SIBJICHUS C HUCIOJb30BAHHUEM (PHU3UUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTEJIbCTB;

e (opMupoBaHHE MPEICTABICHUN O POJIM (PU3MKH Ul PAa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA.

JlocTiokeHue 3TUX Iienieil 00ecrieunBaeTCs PEHIeHHEM CIIEAYIONINX 3a/1ad B IMPOLIECCEe U3yUCHUs

Kypca (pU3MKH HA YPOBHE CpPEIHEro 00IIero 00pa3oBaHuUs:

e npuoOpeTeHHe CUCTeMBbl 3HaHWK 00 OO0muX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (QH3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO
(U3UKY U DIIEMEHTHI acTPOPHU3UKH;

e (opmupoBaHuEe YMEHWH NPUMEHSATh TCOPETHYCCKUE 3HAHUS I OOBSICHEHUS (DU3HUSCKUX
SIBJICHUW B TIPUPOJIC U JIJIS TIPUHSATHUS TIPAKTHYECKUX PEIICHUN B TTIOBCETHEBHOM JKU3HH,

® OCBOEHHE CIOCOOOB PEHICHHS PAa3TUYHBIX 337ad C SBHO 3aJaHHOUN (PU3HUYECKOW MOMETBIO,
3aad, MOJPa3yMEBAOIINX CaMOCTOSITEIbHOE CO3/aHMe (PU3MUECKOW MOJEIH, aJeKBATHON
YCITIOBHSIM 33]1a4H;

e [oHUMaHUE (U3HUECKUX OCHOB U TPUHITUIIOB JCHCTBHUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHISI HA OKPYKAIOIIYIO CPELY;

® OBJAJICHHE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS M TPOBEACHUS (U3NIECCKUX
OKCTIEPUMEHTOB, aHAJIHM3a M WHTEpPHpETallid WHPOPMAIUH, OMpPEIENICHHs JTOCTOBEPHOCTH
MOJTy4EeHHOTO pe3ysIbTara;

® CO3/aHWE YCIOBHWH JUIS pPa3BUTHS YMEHUH TPOEKTHO-HCCIEIOBATEIbCKON, TBOPYECKOU
NeSITeIbHOCTH.

Ha n3yuenune ¢usuku (6a30BBIi YpOBEHB) HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsl OTBOIUTCS

170 gacos: B 10 kmacce — 102 ygaca (3 gaca B Hegento), B 11 kimacce — 68 yacoB (2 yaca B HECIIO).
[Ipennaraemsiii B mporpamme o (pusuke rnepedeHs JabopaTOPHBIX U MPAKTUYECKUX padoT sABIsIETCs

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

COJIEPXAHUE OBYYEHUA 11 KJIACC
Pa3znen 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpomMazHUmMHAan UHOYKUUs

[Toctosinubie MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mose. Bekrop
MAarHuTHOM MHAYKUWU. [IpyUHIMI Cynepno3uuuu MarHUTHBIX MoJjied. JIMHMKM MarHUTHON MHAYKLHH.
KaptrHa nuHui MarHMTHOM MHAYKUUHU T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHO€ 1noJie IPOBOJHUKA ¢ TOKOM. KapTuHa TMHUN MHAYKIMK MAarHUTHOTO MOJIsl JUIMHHOTO
MPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHUKA, KaTymKU ¢ TOKOM. OmbIT Dpcrena.
B3anmopelicTBre mpoBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIpaBIICHUE.

Cuna JlopeHua, e€ Moaynab W HampaBlieHHE. [[BUKeHHE 3apsKEeHHOW YacTULbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SBneHue  HNEeKTpOMarHuTHOM  wHAyKUMU.  [loTOk  Bekropa  MarHUTHOW — WHAYKIHH.
DNEKTPOABMKYIIAS CHUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIN Dapajes.

BuxpeBoe snekrpruueckoe mosie. IIEKTPOABMXKYIIAs CHJIa UHAYKIIMU B MPOBOJHUKE, IBHKYIIEMCS
MOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnyKkTUBHOCTD. SIBJIEHHE CAMOMHAYKIUH. DJIEKTPOBIKYILAS CHJIa CAMOUHTYKIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJI€.



TexHuueckue ycTpoicTBa M IPAKTUUECKOE TPUMEHEHUE: TIOCTOSHHBIE MAarHUTBI, 3JIEKTPOMArHUThI,
JJIEKTPOJIBUIaTEllb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM UHIYKIMY MarHUTHOTO HOJIS.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKa.

SIBrIeHNE CAMOVMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3yuenne MarHuTHOTO MOJI KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS TOCTOSIHHOIO MArHATA HA PAMKY C TOKOM.

HccnenoBanue sABIEHUS 3JE€KTPOMArHATHOM UHIYKIIMH.

Paznen 5. Kosie0aHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHvle KOae0anus

KonebarenpHas cucrema. CBOOOIHBIE MeXaHWUYECKUE KoJsiebaHus. ["apMoHnUueckue KojaeOaHwms.
[Tepuon, wactora, ammuntyna u (asza xonebanuid. [IpykuHHBIN MasSTHUK. MaTeMaTH4ecKuii MasiTHUK.
VYpaBHeHHE rapMOHHYECKUX KoJiebaHui. [IpeBpaiienre sHepTun Mpy TapMOHUYECKUX KOJICOAHMSIX.

Konebarenpupiii  koHTYp. CBOOODHBIE dSJIEKTPOMArHUTHBIC KOJEOAHUS B  HIACATBHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYECKUMH W DJICKTPOMAarHUTHBIMH KOJICOAHHUSIMHU.
®opmyna ToMcoHa. 3aKOH COXpaHECHHsI SPHEPTUHU B UICATBHOM KOJIEOATEIIHHOM KOHTYDE.

[IpencraBnenne o 3aTyxaromUX KoJieOaHUAX. BBIHYKIEHHbIE MEXaHMUYECKHE KOJICOaHUs.
Pe3onanc. BeiHyX1eHHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii TOK. CUHYCOMAAQIbHBIA TEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHO U JCHCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSHKCHUSI.

Tpanchopmarop. I[IpousBoacTBo, mnepemadya u TOTPEOJICHUE IJIEKTPUYECKOW SHEPTHUH.
DKOJIOTHYECKME PHUCKM TIPH  TMPOM3BOACTBE  ANMEKTpodHepru. KymapTypa  HCIOJIB30BaHUS
AJIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HHU.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHHUE: 3JIEKTPUUYECKUM 3BOHOK, T€HEpaTop
MIEPEMEHHOTO TOKA, JIMHUH JIEKTpoIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeabHOW CUCTEMbl (TMPYXKUHHBIA WM MaTeMaTHYeCKUN
MasITHUK).

Habmronenue 3aTyxaromux Kouie0aHmii.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJI€OaHUH.

Habmonenue pesonanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuinorpaMmbl — (3aBUCHMOCTH ~ CHJIBI  TOKA W HAmpsDKEHUST OT  BPEMEHH)  JiA
AIIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3onanc mnpu mnocneaoBaTebHOM COEAMHEHHHM pE3HCTOpa, KATyIIKH HMHAYKTUBHOCTH H
KOHJIEHCATopa.

Mogenb TUHUM 3IEKTPOIepeaauu.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

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



HccnenoBanye MepeMEHHOIO TOKA B IEMH M3 IOCIIEA0BATEIBHO COCIUHEHHBIX KOHIEHCATOPA,
KaTYIIKU ¥ PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, yCloBMs pacnpocTpaHeHus. Ilepuon. CKopocTh pacnpoCTpaHEHUs U
JUIMHA BOJHEIL. [lomepeduHbie W MpOJOJIbHBIE BOJIHBL. VHTEpdepeHus U TuQpakius MEXaHUISCKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBHS M3Iy4eHUS DSJIEKTPOMArHUTHBIX BOJH. Biaumuas
opueHtanusi BekTopoB E, B, V B snexkrpomarautHoil BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpa)XeHHUE, IIpeIOMJICHUE, HOJIIpU3aLus, mdpaxys, uHTEpEepEHITHS. Ckopocthb
AJIEKTPOMArHUTHBIX BOJIH.

[kaa sneKTpoMarHUTHBIX BOJIH. [I[puMeHeHNEe 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIHIIBEI paUOCBA3U U TeNIeBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre yCTpONCTBA U TMPAKTHUUECKOE IPUMEHEHHE: MY3bIKAIIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs IMarHOCTHKA B TEXHUKE W MEIUIIMHE, Pajiap, paaIuoNpuEéMHIK, TEICBU30P, aHTEHHA,
tenegon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHNE NOTIEPEUHBIX U MPOAOIbHBIX BOJH.

Konebmromieecs Teno kak HICTOYHUK 3BYyKa.

Habmronenue orpaxkeHrs U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny U JUPpakiiui MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMIUTUTYI0M U 9aCTOTOM KOJIeOaHUH.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, MOJspU3alius,
mudpakuusi, HTHTEpQepeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonauHeiiHOe pacpoCcTpaHEHHE CBETa B OJHOPOIHOM cpene. JIyd
cBeTa. TOYeuHbIil ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n300paxeHuii B MI0CKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN IMOKa3zareib MPeIoMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIN yroi MoIHOr0 BHYTPEHHETO OTPAXKEHHUS.

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

Cobuparonue u paccenBarouiye jJuH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSIHME M ONTHYECKas
cwiia ToHkoi nuH3bl. [locTpoenue n3o0pakeHuil B cOOMpPAIOIINUX U paccerBaronnX JInH3ax. Popmyna
TOHKOU JIMH3bI. Y BeTMYECHUE, 1aBaeMOE JINH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON OTTUKH.

BonnoBas ontuka. Mutepdepennus cera. KorepeHTHble MCTOYHUKU. YCIOBUS HAOMIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HHTEpP(EPEHIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpakuust cBera. udpakunonHas pemérka. YclioBUe HaONIOIEHUS TJIaBHBIX MaKCUMyMOB
MIpH MaJICHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnuueckre yCTpoiCTBa M MpaKTUYECKOEe TPUMEHEHHE: OYKHW, Jiyna, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs OMNTHKa, MU(pPAKIHOHHAs peHIéTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHHe, OTPaXKEHHE U MperoMiIeHHe cBeTa. OnTruueckrue mpuoopsI.

[TonHoe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakKeHUI B JTHMH3aX.



Mozenu MUKPOCKOTIa, TEIECKOTIa.

Habmonenue naTepdepeHnnn ceera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[TonyueHue crieKkTpa ¢ MOMOIIBIO TPU3MBI.
[MonyueHue criekTpa ¢ MOMOIIBIO TUPPAKIIMOHHOM PEIIETKH.
HaGmroieHne mosisipu3aiiy cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol
W3mepenune nmokazaresst IpeIOMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucniepcun cBera.

Pasnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['paHnuBpl IPUMEHMMOCTH KJIACCHYECKOW MexaHuKd. IlocTymarsl crnenuanbHOM —TEOpHH
OTHOCHUTEJILHOCTU: NHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyme, IPUHIUI OTHOCUTEIBHOCTH
OHHIITEeHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKPAILEHHUE JTUHBI.
OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIBI.
CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHIIbI. DHEPIUs MOKOSI.

Paszpnen 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHM 00U ONMUKU
@®ortonsl. @opmyna [lnanka cBA3M >HepruM (POTOHA C €ro YacTOTOW. DHEpPrus U UMIYIbC
(dhoToHa.
OtkpeiTie u uccienoBanne Gororddexra. Onbitel A. I'. CronetoBa. 3akonsl doTodrddekra.
VYpasuenue DitHmreitHa as Gotodddekra. «KpacHas rpanumna» Gorodddekra.
JaBneaune cBeta. Onbite [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA.
Texnuueckne ycTpolicTBa W MpakTHUYECKO€ NpUMEHeHue: (oTo3aeMeHT, (HOTOJATUHK,
coJIHe4Hast OaTapesi, CBETOJUO/I.
Jlemoncmpayuu
®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOINOI.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -uactuil. [lnanerapHas moaens
atoma. [loctynarel bopa. M3nydyenue u nornouieHue (GOTOHOB MPHU MEPEXOJIe aToMa C OJHOTO YPOBHS
SHEepruu Ha apyroi. Buapl cnekTpoB. CrieKTp ypoBHEH SHEPIHH aToMa BOJOPO/IA.
BonHoBrle cBoiicTBa yactuil. Bonnsl ne bpoiinsa. KopnyckynsipHo-BOJIHOBO# Tyaan3M.
CrioHTaHHOE M BBIHYXICHHOE U3ITyYCHHUE.
Texnudeckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHHUE: CIIeKTPAIbHBIN aHau3 (CIEKTPOCKOI),
Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.
Habmronenue nuHeHyaThIX CIIEKTPOB H3IyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
Habnronenue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, J10Ka3bIBAIOLIUE CIOXKHOCTH CTPOEHHS sAapa. OTKpHITHE pPaAUOaKTUBHOCTH.
OmnbiThl Pe3epdopaa mo onpeaeseHnto cocTaBa paauoakTUBHOro u3nydenus. CoiicTBa anbga-, 6era-,
ramMma-usiydyeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OpPraHU3MBI.

OTkpeiTHEe TIpOTOHA M HeiTpoHa. Hykimonnas monens sapa IeitzenOepra—lBanenko. 3apsin
saapa. Maccosoe uncio azapa. M3oromnst.

Anbda-pacniag. DJCKTPOHHBIM W TMO3WUTPOHHBIA Oera-pacman. [amma-m3mydenue. 3akoH
PaZvoaKTUBHOTO pacraja.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii peaktop. Tepmosaepublii cunte3. [IpobiemMbl 1 NEPCIEKTUBBI SIIEPHON SHEPreTUKU.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUIIbl. OTKPBHITHE MO3UTPOHA.

MeTo 1l HaONIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHL.

®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTHHBI MHUpa.

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

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

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

Bun 38€3anoro He6a. Co3Be3ausi, spKue 3BE3/1bl, IIAHETHI, UX BUAUMOE JABHKEHUE.

Conneynas cucrema.

Counie. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHua v 3BE3/. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTUKHU. JlMarpaMma «CHEKTpallbHbIA KJIacC — CBETHUMOCTH». 3BE3/Abl  TJIABHOU
MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIsl 3BE3]1 TJIABHOM MOCIEA0BATEIBHOCTH.
Buyrpennee crpoenue 38€31. CoBpeMEHHBIE IPEACTABICHHS O MMPOUCX0XKACHUH U 3BoMtonnu CosHIa
U 3BE31. DTambl KU3HU 3BE3 .

Mineunsiii [lyte — nHama ['anaktuka. [lonoxxenue u nBwxkeHue ConHua B ['amaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE bIPHI B sIpax rajJakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Paz6eranue ramaktuk. Teopust boabiioro
B3pbIBa. PeMKTOBOE H3IIydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue nabnooernus

Habmtonenust HeBOOPYKEHHBIM TJIa30M C HCIIOJb30BAHHEM KOMITBIOTEPHBIX MPUIOKCHHUHA IS
OTpeJeNieHUs] TOJIOKEHUsI HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHS
CeBepHOro nojymapus u sipKue 3BE3/Ibl.

Habmonenus B teneckon Jlynsl, maner, Mneuynoro [yrtu.

O0o0marniee NnoBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOM, COIMANTBHON U ITUYECKOU
cdhepax NeSTENbHOCTH YeNOBEKa, pOJib M MECTO (U3MKH M aCTPOHOMHH B COBPEMEHHOW HaydHOMH
KapTUHE MUpa, pojb GU3NYECKON Teopur B (OPMUPOBAHUU MPEICTABICHUN O (HU3MUECKON KapTHHE
MHpa, MecTO (U3NYECKOW KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUH O IPUPO/IE.

MexnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHS B 11 Kiacce ocCymiecTBIsieTcss C y4ETOM

COACPKATCIIbHBIX MCKITPECAMCETHBIX CBsI3€EH C KypCaM1 MAaTCMATHUKU, 6I/IOJ'IOI‘I/II/I, XHUMUU, reorpa<b1/11/1 n
TCXHOJIOTHH.



Meoicnpeomemnule nonsmusi, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAYYHOTO MO3HAHUS: SBJICHHE,
Hay4yHbId (hakT, TUMOTe3a, (PU3MUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE, SKCIICPUMEHT,
MOJETUPOBAHUE, MOJICITb, U3MEPCHHE.

Mamemamuxa: pelieHHE CHUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKHE (YHKIMU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE TOXKJECTBO, BEKTOPHI U MX MPOCKIIUU
Ha OCH KOOPJMHAT, CJIOKCHHE BEKTOPOB, MPOU3BOIHBIC JICMEHTAPHBIX (DYHKIUH, MPU3HAKH 110100Ms
TPEYroJLHUKOB, ONPEICIICHHE TIONIAIN TUIOCKUX GUryp U 00bhEMa Ted.

buonocus: >neKTpuvecKue SBICHHS B JKUBOU MpHpOJE, KOoJeOaTenbHBIC IBWKCHHS B JKUBOU
MIPUPOJIe, ONITUYCCKUE SIBJICHUSI B )KUBOU MPUPOJEC, ACUCTBHE PaJlallii Ha KUBBIE OPTaHU3MBI.

Xumusi: CTpOSHUE aTOMOB U MOJIEKYJI, KPUCTAITMUECKAs CTPYKTYpa TBEPIBIX TENl, MEXaHU3MBI
00pa30BaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHWTHBIE TIOJMIOCA 3E€MJIM, 3aJIe)KH MAarHUTHBIX pya, (OTOChEMKA 3eMHOUN
MMOBEPXHOCTH, TIPEJICKA3aHNUE 3eMIICTPSICCHH.

Texnonoeus: IMHUW DJCKTpOIEpead, TEHepaTop IEePEeMEHHOTO TOKa, 3JIEKTPOJIBUTATENb,
WHIYKIIMOHHAS T[€4Yb, pajap, paAHuONpPHEMHHK, TENeBU30p, aHTeHHa, TenedoHn, CBY-meus,
MIPOCKIIMOHHBIN armapar, BOJIOKOHHAS ONITHKA, COJTHETHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA
OcBoenne yuebHOro mpenmera «®dusuka» Ha ypoBHE cpeaHero oOmiero oOpasoBanusi (6a30BbIN
YPOBEHb) JOJDKHO OOECHEYHUTh JIOCTHXKEHUE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMETHbIX M
MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE pe3yabTaThl OCBOCHUS ydeOHOTo npenMera «®PU3HKa» JO0JKHBI OTPaXaTh TOTOBHOCTh U
CIOCOOHOCTh O0YYArONIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEH MO3UIMEH JTMYHOCTH,
CUCTEMOW LIEHHOCTHBIX OpPHUEHTAlMl, MO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH, COOTBETCTBYIOILUX
TPaJIMLIMOHHBIM IIEHHOCTSIM POCCHICKOr0o OOIIECTBa, pacIIMpPEHHE MKU3HEHHOTO ONbITa M OIbITa
JESITEIbHOCTH B IPOLIECCE PEAIM3allii OCHOBHBIX HAIPaBJIECHUN BOCIUTATEIbHON JI€ATENbHOCTH, B TOM
YuClie B YaCTHU:
1) rpaIaHCcKOro BOCIMTAHMSA:
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 JIEATEIbHOCTh B MHTEpECAX I'Pa)kJaHCKOTrO OOIIEeCTBA, y4acTBOBAaTh 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 BOCIIMTAHMS:
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(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TIOBE/ICHUS;
CIOCOOHOCTh OLIEHHWBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IECHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH YUEHOTO;
OCO3HAHHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMYMBOTO OyayIIEero;
4) 3CTeTHYECKOr0 BOCITUTAHMS:
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
TEXHHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOp OyAyliel mpodeccur U peaan3oBbIBaTh COOCTBEHHbBIC
YKU3HEHHbIE IJIaHbI,
TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpPa30BaHUIO B 00JaCTH (PU3UKU HA MPOTXKEHUH BCEi
KU3HU;
6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUSI:
c(OPMUPOBAHHOCTh HKOJIOTUYECKOW KyJAbTYpBl, OCO3HAaHUE TJI00ATBHOTO XapakTepa SKOJIOTHYECKUX
npobiuem;
IUIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B OKPYXKAIOIIEH Cpeic Ha OCHOBE 3HAHMS LEJIEH YCTOWYMBOTO
pa3BUTHS YEIIOBEYECTBA;
pacIIMpEeHHUe OMbITa JEATEIBHOCTH JKOJOTHUYECKONW HANpPaBIEHHOCTH HAa OCHOBE MMEIOLIUXCS 3HAHUHM 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 M MCCIIEA0BATEIBCKYIO I€ATENBHOCTD HHANBUAYAIBHO U B TPYIIIIE.



METANPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBble joruveckue a1ecTBUs:
CaMOCTOSITEIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;
OTpEeNIETATh LEH ACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTIOCTHHKCHUS;
BBISBJISITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NUYECKUX SIBJICHUSX;
pa3pabaTeiBaTh IUIAH pEIICHUs MPOOIeMbl C Yy4ETOM aHajan3a HUMEIONIUXCS MaTepPHAbHBIX U
HEMaTepHUaIbHbBIX PECYPCOB;
BHOCUTb 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 MPU 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 TOMCKY METOJOB pEHIeHHs 3a7ad (PU3NIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMYHBIX METO/I0B MTO3HAHMUSI;
BIIQJIETh BUJAMU JICSITEIBHOCTH TI0 TIOJTYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETalluy, TPeoOpa3oBaHUIO
Y MPUMEHECHUIO B PA3JIMYHBIX YU€OHBIX CUTYAIMAX, B TOM UYWCJIE TIPU CO3JAaHUHU y4EOHBIX MPOCKTOB B
obnactu puszmKy;
BBISIBJSITH TIPUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaIM3WPOBATh 3a/ady, BBIJBUTaTh THUIOTE3y €€
perieHusi, HaXOIUTh apryMEHTHI IS J0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapameTpbl U
KPUTEPUU PELLICHHUS;
AHAJIM3UPOBATh IIOJIYYCHHBIE B XOJE pEUICHUs 3aJayd pPe3yJbTaTbl, KPUTUYECKH OLIEHHWBATH HX
JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;
CTaBUTHh U (HOpPMYIHpOBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOMN JIEATEIHHOCTH, B TOM YHUCIE MpU
M3y4eHUHn (PU3UKH,
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEACSATEIbHOCTH;
YMETbh MHTETPUPOBATH 3HAHUSI U3 Pa3HbBIX MIPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTh OPUrHHAIBHBIE TOAXOAbl U PELLICHMUS;
CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.
Pa6ora ¢ undopmanmeii:
BIIaJIETh HaBBIKAMU IOJTy4YeHUs! HHQOpMALUU (PU3MUECKOTO COAEPKAHUS U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYILECTBISATh IMOMWCK, aHAIMW3, CHUCTEMATH3allMI0 M HHTEPIpPETAlri0 HHPOpMAIUU
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;
OIICHUBATh JJOCTOBEPHOCTHh HH(OpMALIHH;
UCIOJIb30BAaTh CPEICTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pElICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/la4 C CcoONMoJeHueM TpeboBaHU
SPrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PECYpCcOCOEpPEKEeHUsI, MPABOBBIX U ATHUYECKUX HOPM,
HOPM HMH(OPMAIIMOHHON OE30MaCHOCTH;
co37aBaTh TEKCThl (PU3MUECKOTO COJEp)KaHUs B pa3NUYHbIX ¢dopMarax ¢ yd€TOM Ha3HAuUCHUS
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 MPEANOCHUIKA KOHMIMKTHBIX CUTYaIlui U CMST4aTh KOH(IUKTHI,
Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 WHINBUAYAIbHON paOOTHI;
BBIOMPATh TEMATHKy U METOJbl COBMECTHBIX JIEHCTBUI C y4E€TOM OOIIMX UHTEPECOB 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 pe3yabTaTbl COBMECTHOM paboThI;
OLICHUBATh KayeCTBO CBOETO BKJIAJa M KaXKJIOT0 yJacTHHUKA KOMaHAbl B OOMMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;
IpearaTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3UIMH HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHUECKON
3HAYUMOCTH;
OCYILECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IMOBEJACHME B pA3JIUYHBIX CUTYyalUsX, MPOSBISTH
TBOPYECTBO M BOOOPaKEHHE, OBITh MHUIIUATUBHBIM.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS

Camoopranmu3anus:
CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIbHYIO JESITEIbHOCTh B 00JacTh (U3UKH U aCTPOHOMMUH,
BBISIBJISITH POOJIEMBI, CTABUTh U (POPMYIIMPOBATh COOCTBEHHBIE 331a4U;
CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3aj]ad, IJIAH BbIIOJIHEHUS
MPaKTUYECKOH paboThl € Y4ETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIITOYTEHHUI;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JieNlaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
croco6cTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIUINN B 00J1acTH GU3UKU, TIOCTOSIHHO MOBBINIATH
CBOI1 00pazoBaTeIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLIEHUBATH COOTBETCTBUE
PE3yJIBTAaTOB LIEIISIM;
BJIQ/IeTh HAaBBIKAMHM II03HABATEIbHON peQuUIeKCHH Kak OCO3HAHMS COBEpIIAEMBIX JEHCTBUHA U
MBICJIUTENBHBIX TPOLIECCOB, UX PE3YJITaTOB U OCHOBAHMI;
UCIOJIb30BaTh NPUEMBI peIeKCUN AJIS OLICHKH CUTYallMH, BEIOOpa BEPHOIO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYIHX IIPY aHAINU3€E PE3YJIbTaTOB ACATECIbHOCTH;
IIPUHUMAThH ce0s, IOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTHUX IIPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYIHMX Ha OIIUOKH.
B npouecce nocTHKeHHs JIMYHOCTHBIX PE3yJIbTaTOB OCBOEHHS IPOTrpaMMbl IO (U3MKE A YPOBHS
cpeaHero obmero oOpa3zoBaHus Y OOYYAIOIIMXCS COBEPLICHCTBYETCS SMOLIMOHAJIBHBIA HHTEIUIEKT,
IpearnojararIiuil chpopMUPOBAHHOCTb!
CaMOCO3HAHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUJETh
HaNpaBJIeHUs Pa3BUTUS COOCTBEHHON IMOIIMOHAIBHON C(ephl, ObITh YBEPEHHBIM B ce0e€;
CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIEr0 CaMOKOHTPOJIb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTb 3a CBOE
MIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K 3MOIMOHAJIBHBIM HW3MEHEHHMSIM M MPOSBIATH TMOKOCTb,
OBbITb OTKPBITHIM HOBOMY;;
BHYTPEHHEI MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIIEHHUE K JOCTM)KCHHIO LIEIU M YCIEXy, ONTHMM3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOIS U3 CBOMX BO3MOXKHOCTEN;
SMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHUE JPYrHX, YUYUTHIBATh €ro
IIPU OCYILECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;
COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C JIPYTUMH JIIOIbMH,
3a00TUTHCS, MPOSBIATH UHTEPEC U pa3periaTb KOHPIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI
K xoHiy obyuenuss B 11 kJiacce mpeaMeTHBIE pe3yinbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



JEMOHCTPUPOBATh HAa NPUMEPax poJib U MecTo (PU3MKH B (OPMHUPOBAHWU COBPEMEHHOW Hay4dyHOU
KapTUHBI MHUpa, B PAa3BUTHUU COBPEMEHHOW TEXHMKH U TEXHOJIOTHH, B MPAKTUYECKON NEsITEIbHOCTH
JO/IEH, IETTOCTHOCTh U €AMHCTBO (PU3NYECKOI KapTHHBI MUPA;

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 pU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3HUECcKue sIBICHHS (IIPOIECCH) M OOBACHATH HX HA OCHOBE 3aKOHOB 3JICKTPOINHAMHUKH
U KBAaHTOBOM (PU3MKHU: AJIEKTpUYECKasl MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE
JEWCTBUS TOKA, B3aUMO/JICHCTBHE MarHUTOB, JIEKTPOMAarHUTHAS WHAYKIHS, IEHCTBHE MarHUTHOTO TIOJIS
Ha TIPOBOAHMK C TOKOM U JBWKYIIUHCS 3apsi, OJIEKTPOMAarHUTHBIE KOJICOAHUS ¥  BOJIHBI,
NPSIMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, OTPa)XCHUE, MpeJoMIIeHHe, nHTephepeHus, Tudpakuus u
MOJISIpU3alldsl  CBETa, JUCIEepCcHsl CBeTa, ¢oTodnekrpudeckuii dpdekr (dhorodddekr), cBeToBOEC
JaBJICHWE, BO3HUKHOBEHME JIMHEHYATOTrO CIIEKTpa aroMa BOJOPOJ]a, €CTECTBEHHAs M HCKYCCTBEHHAs
PaavoaKTUBHOCTB;

OTMCHIBATh N3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHUE, DIIEKTPUUECKYIO
MIPOBOJMMOCTD Pa3JIMUHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBJIECHUS (IIPOLECCHI), UCHOJb3yd (U3NUECKUE
BEJIMYMHBL: DJIEKTPUYECKUM 3apsijl, CHJIa TOKa, »JJEKTPUUECKOE HaNpsHKEHUE, DSJIEKTPUYECKOe
COMPOTHBIIEHUE, PA3HOCTh MOTEHINAJIOB, 3JIEKTPOABIKYILAs cuja, paboTa TOKa, UHAYKIIUS MarHUTHOTO
noJist, cuia Ammepa, cuia JlopeHna, MHIyKTUBHOCTb KaTYIIKH, SHEPTHsl SJIEKTPUUECKOr0 U MarHUTHOTO
MoJIel, MepuoJl M YacToTa KojeOaHUM B KoJjeOaTelIbHOM KOHTYpe, 3apsl U CHila TOKa B Ipolecce
rapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJjieOaHUMU, (OKYCHOE paccCTOSHUE U ONTHYECKas CHJIa JIMH3bI,
MIPH OTIMCAHUH TPABIIIFHO TPAKTOBATHh (PU3MUECKHIA CMBICIT HCIIOIB3YEMBIX BEIMYHMH, UX 0003HAUCHHS U
eIWHUIIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYNHAMH,

OINKCBIBATH N3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCHOJb3Ys (PU3MUECKHE BETMYUHBL: CKOPOCTb
JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, 3HEPruUsl U HUMIOYNbC (OTOHA, MEPHOL
MOJIypaclazia, SHEprusl CBSI3U aTOMHBIX sJiep, NPU ONMCAHUM MPAaBWIBHO TPAKTOBATH (PU3NYECKUN
CMBICJI UCHOJb3yeMBbIX BEJIMYMH, MX OOO3HAYEHMS U €AMHUIIbI, YKa3blBaTb (POPMYJIbI, CBSA3bIBAIOLIUE
JAHHYIO (U3MYECKYI0 BEJIMYMHY C JpPYTMMH BEIMYMHAMH, BBIYMCIATH 3HAueHHE (u3nueckon
BEJIMYUHBI;

aHATM3UPOBATh (PU3HMUECKUE NTPOLIECCHI U SIBJICHUS], UCTIONb3YS (U3NUYECKNE 3aKOHBI U IPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI [IOCIIEI0BATENBHOTO U NapajuIeIbHOTO COEANHEHMs IPOBOIHUKOB, 3aKoH J[xxoymns—JleHna,
3aKOH D3JIEKTPOMArHUTHOM MHAYKIHMH, 3aKOH HPSMOJMHEHHOIO pAclIpOCTPAaHEHHs CBETa, 3aKOHbI
OTpPaKE€HMsI CBETA, 3aKOHBI IPEJOMJIEHUs CBETa, ypaBHeHHE OiHIITelHHa A GoTodddexTa, 3aKOH
COXpaHEHHUs SHEPrUH, 3aKOH COXPAHEHMsI UMITYJIbCa, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHMs MacCOBOTO YMCIIa, NOCTynaTel bopa, 3aK0oH paJuoakTUBHOIO paclaja, IpyU 3TOM pa3inyaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTUYECKOE BBIPAKEHHUE U YCJIOBUs (TpaHULIbI, 00JIACTH)
IIPUMEHUMOCTH;

OIpeNieNATh HAalpaBJIeHUEe BEKTOpA UHIYKIIMY MarHUTHOTO IOJIsl MPOBOJAHUKA C TOKOM, CHJIbI AMIiepa U
cuiibl JIopeH1a;

CTPOMTH U OIMCHIBATh H300pakeHHe, CO3/1aBaeMoe IJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITNOJIHATh SKCIEPUMEHTHI 110 UCCIEI0BAaHUIO (PU3MUYECKUX SBJICHUH U MPOLECCOB C MCIIOJIb30BAaHHEM
NPSIMBIX U KOCBEHHBIX M3MEPEHHUI: NP 3TOM (HOpMYIHpOBaTh MpolieMy/3agady U TUnoTe3y yueOHOro
JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEIJIOXKEHHOT0 OOOpYAOBaHUS, HPOBOJUTH OMNBIT U
(GbopMynupoBaTh BBIBOIbI;

OCYILIECTBIIATh IMpsIMble W KOCBEHHblE H3MEpeHHs (U3NYECKUX BEJIWYMH, NPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA CHOCO0 W3MEPEeHUs M MCIMOJIb30BaTh M3BECTHBIE METOJbl OLIEHKH MOTPEHIHOCTEH
U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKMX BEITUYMH C UCIOJIb30BAHUEM MPSIMBIX M3MEPEHMA: MPU 3TOM
KOHCTPYUpPOBaTh YCTAHOBKY, (DMKCHUPOBATh pE3yJAbTaThl IOJYYEHHOW 3aBUCUMOCTH (PU3HUECKHX
BEJIMYHUH B BUJIE TaOIHI U Tpa(UKOB, AeTaTh BBIBOJBI 110 pe3yabTaTaM HCCIEI0BAHUS;



coOnrofaTh MpaBWwiia 0E30MacHOrO TpyJda HpPH IMPOBEICHHM HCCICIOBAaHMH B paMKax y4eOHOTro
SKCIIEPHMEHTa, Y4eOHO-HCCIEeIOBATENbCKOH M TPOSKTHOM JAEATENFHOCTH C  HCIOJIb30BAaHHEM
M3MEPHUTENIBHBIX YCTPOICTB U J1ab0PaTOPHOTO 00OPYIOBAHUS;

pemath pacyéTHbIC 33a4M C SIBHO 33J]aHHON (DPU3MUECKON MOJIEIIbIO, UCIOB3Ys (PU3UUECKHE 3aKOHBI U
IIPpUHOMIIBI, HAa OCHOBC aHaJIM3a YCJIOBHUA 3aJadud BLI6I/IpaTB (1)I/I3I/I‘-I€CKYIO MOJACJIb, BBIACIATH
¢dusnueckue BeTUIHHBI U (POPMYITBI, HEOOXOTUMBIC [Tl €€ PEIICHUS, TPOBOJUTH PACYETHI U OIICHUBATH
PeambHOCTh MOYYeHHOTO 3HAYCHUS (PU3HMUECKON BEIIUYHHEI;

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

HCIIOJIB30BATh IIPpU PCIICHUU y‘-Ie6HBIX 3a]a4 COBPCMCHHBLIC I/IH(i)OpMaHI/IOHHI)IC TCXHOJIOTUHN OJIsA
IIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U TNPEJCTABICHUS Y4EOHOW M HaydHO-TIOMYJSPHOU
nHbOpMAINY, TOJYYCHHON W3 Pa3IMYHBIX HCTOYHWUKOB, KPUTUYECKH AHAIM3HPOBATH IIOJIy4aeMYIO
nH(pOpMaLHIO;

OOBSACHATH MPUHIUIBI IEHCTBUS MAIllMH, IPUOOPOB U TEXHUYECKUX YCTPONCTB, pa3InyaTh yCIOBHS UX
0€30MacHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOMN JKU3HH;

MPUBOJIUTH IMPUMEPHI BKIAJa POCCHUICKUX M 3apyOEKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPETUYCCKUC 3HAHUA II0 (1)1/[31/11(6 B HOBCG}IHGBHOﬁ KHU3HU JIA oOecrieyeHus
0e30MacHOCTH TpU OOpalieHUH ¢ TPUOOpAMU M TEXHUYCCKUMH YCTPOWCTBAMHM, ISl COXPAHEHHSI
3JI0POBBS M COOTFOJICHUSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKpYKaromen cpere;

paboTaTh B IpyIIe C BBIIOJHEHUEM PA3IMYHBIX COLHUAIBHBIX pOJIeH, TUIAaHUPOBAaTh PabOTy TPYIIIIbL,
pallOHAJIBHO pacCrnpeaciiaThb 00s13aHHOCTH U IIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYyallUAX,
aZICKBATHO OIICHUBATh BKJIA{

Ka)KJIOTO M3 YYACTHHKOB TPYIINbI B PELICHUE pAaCCMATPUBAEMOM MPOOIECMBIL.



TEMATHUYECKOE IINTAHUPOBAHMUE 11 KJIACC

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 pazueny 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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pesepBHOE Bpems 2
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KanenaapHo-reMaTnyeckoe njiaHupoBanue ypokoB ¢usuku no pusuke B 11 knacce Ha 2024-2025 yuyeduslii roa.

Ne Tema ypoka koJI-Bo | [Jlara JIOMAIIIHEE 3a/IaHUE

Ypoxa 1acoB 110 TUIAHY ‘ 1o akry

Paznea 1. JIEKTPOJIMHAMMKA (17 uacoB)

11 MaruuTHO€e nosie . MHAYKIMS MArHUTHOTO TIOJIS. 1 §1 Tect Ha cTp 10

2\2 Cuia Ammepa 1 §2. Tect Ha cp 16

3\3 Pemrenue 3agau Ha pacuer cuiibl AMIiepa v IpuMEHEHUe paBuiia JieBou pyku. | 1 §3,3amaun2.3 ua ctpl9

4\ JlabopaTtopHnas pabora Nel «HaGmronenue aeiicTBUst MarHUTHOTO TOJISI HA 1 3agaun Al, C2, C3 mactp 19
TOK”’C UCTIOJIb30BaHUEM TP POBOH 1abopartopun « TOUKH pocTay

5\5 JleiicTBre MarHUTHOTO NOJIsL Ha ABMXKyIuiics 3apsa Cuia Jlopenna. Pabora 1
cmel JlopeHna 84,rect Ha cTp 23

6/6 Perrenue 3amad mo teme « Crta Jloperiay 1 85,3amaunl-3 Ha ctp 26

77 Pemenne 3amau Ha pacyer cun Jlopenna u Amnepa 1 3agaun 4-5, C2. C3 Ha c1p. 26

8/8 MaruauTtHbIe CBOMCTBa BemnecTBa. CaMoCTosSTeIbHAsS padboTa. 1 86

9/9 SIBrIeHME DIEKTPOMArHUTHOW HHAYKIIMU. MarHUTHBIA OTOK 1 § 7 TecT Ha cTp. 34

10/10 | IpaBuio Jlenna. 3aKoH JIEKTPOMArHUTHOW HHITYKIIUH. 1 88. Tect Ha cTp. 39

11/11 | Jlaboparopuas padora Ne2 «MccnemnomoBaHue IBICHUS JIEKTPOMArHUTHO M 1 §8
WHAYKIIMH» C UCTIOJIb30BaHNEM NU(PpoBO# mabopatopun « Touku poctay

12/12 | BDJIC uHAYKIIUK B IBHKYIIUXCS ITPOBOIHUKAX 1 89, TecT Ha crp.42

13/13 | UanykruBHOCTD. SIBAcHMe camouHayKiun. DJIC caMOMHIYKIIHH 1 8811,3ax1.Ha cTp. 52

14/14 | DHeprust MArHATHOTO TOJIS KATYIIKH C TOKOM. DJIEKTPOMArHUTHOE TI0JIe 11 812

15/15 | Pemenue 3ama4d o teMe « MarHuTHOE 1oJie. DIEKTPOMArHUTHAS HHIYKIHSL.) 1 TIOBT. IJIaBy 2

16/16 | O6oO0maronwii ypok « MarHuTHOE HOJIe. DIEKTPOMArHUTHAS WHTYKIIHS) 1 3az. Ha cTp. 63

17/17 | KourposasHas pabora mo Teme «MarHuTtHOe Toje. DJeKTpoMarHurtHas | 1 MOBTOPUTh MaTepHaj TJIaBbl
HHIYKIMD) 10 TUIaHy Ha cTp. 52

Paznea 2. KOJIEBAHUSA U BOJIHbI (14 yacoB) 2.1

18/1 | CBoboaHble MeXaHHUYECKHE KOJIebanus. ['apMOHHUECKUE KOJICOAHMS. 1 § 13,14 Tect Ha cTp. 58
YpaBHeHHe rapMOHHUYECKHX KoseOanuii. [IpeBpaienue snepruu

19/2 | Jlabopatopras padora Ne3 «VcciaeqoBaHue 3aBUCHMOCTH MTEPHO/Ia MAITBIX 1 8 15, 3amaun 2,3 Ha cTp.68

KoJieOaHMi I'py3a Ha HUTU OT JJIMHBI HUTHU U MACCBI I'py3a» C UCTIOJIb30BAHHUCM




udpoBoii mabopatopun « TOYKH poCTay

20/3 | KonebarenbHblii KoHTYp. CBOOOIHEIE JIEKTPOMArHUTHBIE KOJI€OaHUS B § 17,18 3amauu 2,C1 Ha c1p
UJCATLHOM KOJICOATeIhbHOM KOHTYpE. AHAJIOTHS MEXTy MEXaHUYCCKUMH U 85
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

21/4 | ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUHU B HICATLHOM KOJICOATEIIbHOM 8 19 3amaun 2,C1 Ha cTp 85
KOHTYype

22/5 | IpeacraBiaeHue O 3aTyXarOMUX KOIeOaHUX. BbIHYKICHHbIC MEXaHUYECKHE §20 (pa3zbop 3amau 1-3)§ 23
koseOaHus. Pezonanc. BeIHyXI€HHbIE 3JIEKTPOMarHUTHbIE KOJIEOAHUS

23/6 | IMepemennbIn Tok. CHHYCOUTTbHBIN IEPEMEHHBIN TOK. MOIIHOCTD § 21 Tect Ha cTp. 90
MIEPEMEHHOTO TOKa. AMIUIMTYIHOE M JICHCTBYIOIIEE 3HAUCHUE CHIIBI TOKA M
HaIPSDKCHUS

24/7 | Tpaucdopmarop. [Ipou3BoacTBO, epeaada u MOTPeOIICHUE IIEKTPHUECKOM § 26
SHEPTUH

25/8 | YCTpoHCTBO M MPAKTUYIECKOE MPUMEHEHHE dJICKTPHUYECKOTO 3BOHKA, § 27
reHepaTopa NePeMEeHHOT0 TOKa, IMHUHN dJIEKTporepeaayd

26/9 | Dkosornyeckre PUCKH MIPH MPOM3BOJACTBE IeKTposHeprun. Kymbrypa MOJTOTOBUTH MTPOKTHI
WCTIOJIb30BAHUSI DJIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HHU

27/10 | Mexanuueckre BOJIHBI, yCI0BHs pactpoctpadenus. [Teproa. CkopocThb §29 3amaya 1 Ha ctp130
pactpoCTpaHeHHsI U JITHHA BOJIHBI. [lomepeyunbie 1 Mpo10IbHbIC BOJTHBI

28/11 | 3pyk. CkopocTs 3ByKa. ' poMKoCTb 3ByKa. Bricota ToHa. TemOp 3ByKa §29 3anmava 1 Ha ctpl130

29/12 | DaeKTpOMarHUTHBIE BOJIHBI, KX CBOMCTBA U CKOpOocTh. Illkama §35 ,Tect Ha cTp.145
ANIEKTPOMArHUTHBIX BOJIH

30/13 | ITpuHIMIIBI paAXOCBSI3U U TCIEBUACHUS. Pa3BUTHE CPEICTB CBA3M. 839
Pamnomgokanus

31/14

KonTponsnas paborta «Konebanus u BOJTHBD

MOBTOPUTH MaTepual IiaBbl
1o TUIa”y Ha ctp. 169

2.3. OnTuka 9 yacos

32/1 | IlpssMonHHEHHOE pacIpOCTPaHEHUE CBETa B OJJHOPOAHOM cpesie. ToueuHblit 844
HWCTOYHHUK cBeTa. JIyd cBera

33/2 OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTtpoenne n3o0paxxeHnH B §45,4633;[ 1,2Ha CTpl7 8
IJIOCKOM 3€pKajie

34/3 | Ilpenomnenue ceera. [lonHOe BHYTpeHHEE OTpaxkeHue. IIpeenbHbIH Yro §47. §48.tect Ha cTp 182




MIOJTHOTO BHYTPEHHETO OTPAKCHHUS

35/4 Jlaboparopuas padota Ne4 «l3Mepenue mokaszarens IpeJoMICHUS CTEKIIay ¢ §47., pa3zbop penieHuii 3a1a
UCTIOJIb30BaHUEM (D POBOH 1abopaTopun « ToukH pocTay 3,3
36/5 | JIunzbl [locTpoeHue nzoOpakeHuii B tuH3e. opmysia TOHKOW JIMH3BI. §50,51 tect Ha cTp. 196
VYBenuuenue nuH3b1 JlabopartopHas padota NeS «ccrnemoBanne cBONWCTB
n300paXkeHMil B IMH3aX» C UCHOJIb30BaHHEM LU poBoii nabopaTopuu « Touku
pocTay
37/6 | ducnepcus ceera. CiiokHbIi coctaB Oenoro cera. [er. JlabopatopHas §53.tect Ha cTp. 210
pabota Ne6 «HabmroneHue qucnepcuu CBeTay ¢ UCIOoJIb30BaHueM HU(PPOBOi
naboparopun « Todku pocTay
38/7 | Nurepdepennus ceera. Judpakuus ceera. JudpakinosHas peméTka §54,56,58 3ax. Ha cTp. 224.
39/8 | IlonmepeynocTs cBeTOBBIX BOJH. [Tonspusaius ceera 860
40/9 | OnTuyeckue IPUGOPHI U YCTPOHCTBA M YCIOBUS UX 6E30MACHOr0 IPHMEHEHHUS 855,57
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
41/1 | I'paHuIBI IPUMEHUMOCTH KJIACCHUYCCKOW MEXaHUKHU. [10CTyIaThl CrienuaibHOU 861-62
TEOPHUH OTHOCUTEIILHOCTH
42/2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE 863.TecT Ha CTp 238
JUTAHBI
43/3 | DHeprusi U UMITYJIbC PENIATHBUCTCKOW YacTUIbl. CBsI3b MACChl C SHEPTHUEH U 864-65
UMITYJIbCOM. DHEPrusi MOKOs
44/4

KontponpHas padota «Ontuka. OCHOBBI ClIEIIMAILHON TEOPHUU
OTHOCHUTEILHOCTH»

MOBTOPUTH MaTEpHAaJl TJIaBblI
10 TUIaHy Ha cTp. 245

Paznen 4. KBAHTOBASI ®U3UKA (15 yacoB)

45/1 | Orkpeitue u uccnenobanue Gporodddexra. Onpitel A. I'. CToneTosa §69 ynp 1-5 Ha cTp 278

46/2 | 3akousl poTodddekra. YpaBHeHne DuHmTerHa s GoTtodaddekra. «KpacHast §69 ymp 6-7 Ha cTp 278
rpanuna» Gorospdexra

47/3 | ®ortonsr. @opmymna [lnanka. DHeprust u UMITYIbC HOTOHA §69 ynp 6-7 Ha cTp 278

48/4 §72

JNasnenue cera. OnpiTel [1. H. JIeObeneBa. Xumudeckoe IEWCTBHE CBETA




49/5

Texaudeckue yCTpOHCTBA M MPAKTUICCKOE MTPUMEHEHHE: (DOTOAIIEMEHT,
¢doTomaTunK, coaHeyHas 0aTapesi, CBETOHON

8§70

50/6 | Pemenue 3ama4 no TeMe «DIEMEHTHI KBAHTOBOM OITHKH ynp 8,C1,C2 na ctp 278
51/7 | Mogaenb atoma Tomcona. OnbiTel Pezepdopaa 1o paccesiHuio 0-4acTHII. 8§74
IInanerapHas Mozjesb aroma
52/8 | Tloctynatel Bopa §75 Tect Ha cTp. 288
53/9 | UznydeHwue u norionieHre GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO YPOBHS 875
SHEPIrUM Ha Ipyroil. Buasl criekTpos
54/10 | BosHoBbie cBoMCTBa yacTuil. Bomusr ne Bpowisa. KopmyckyisipHO-BOJTHOBOW 110 MaTepHazaM JeKuug 75
nyanu3M. CIIOHTaHHOE M BBIHY)KJICHHOE U3JTy9CHHE
55/11 | OtkpeiTrHe pagrnoakTuBHOCTH. OMnbITHI Pe3epdopa mo onpeaeieHHio cocTaBa 8§82
PaIMOAKTHBHOTO M3TYYCHUS
56/12 | CpowuctBa anbda-, 6era-, raMmMa-u3IydeHus. BiusiHue panoakTUBHOCTH Ha 882
YKUBBIE OPTaHU3MBI
57/13 | OTkpbITHE IPOTOHA U HEHWTPOHA. M30Tombl. Anb(a-pacian. DIEKTPOHHBIN U 10 MaTepHaliaM JICKIIUH
MMO3UTPOHHBIM OeTa-pacnan. ['amma-uznydenue
58/14 | Dueprus CBSI3M HYKJIOHOB B sijipe. SIaepHble peakiuu. SnepHbId peakTop. §87,88.89.92
[TpoGnembl, NepCcHeKTUBbI, SKOJIOTHUECKHUE ACTIEKTHI SIEPHOU SHEPTETUKU
59/15 | DnemenTapubie YacTUIBl. OTKPBITHE TO3UTPOHA. METOABI HAOIIOACHHS U §95--98
perucTpaluu MeMeHTapHbIX yacTull. Kpyrisiii cron «®yH1aMmeHTalIbHbIE
B3auMOJICUCTBUS. EMUHCTBO (prsmueckor KapTHHBI MUpPa»
Paznea 5. DJJIEMEHTbI ACTPOHOMMUU U ACTPO®PU3UKMU (6uacos)
60/1 | Bug 3B€3an0r0 HeOa. Co3Be3mus, IPKUE 3BE3/bI, IIAHETHI, HX BUAUMOE §990-101
neukeHne. ComHeuHasi CUCTeMa
61/2 | Conuue. Conneunas akTuBHOCTh. Mctounuk sHepruu CoJiHIa U 3B€3] 8102
62/3 3BE€3/bl, UX OCHOBHBIEC XapaKTePUCTUKU. 3BE3/bI INIABHOW §103-105
rocienoBareNnbHOCTU. BHyTpeHHee crpoenue 3B€31. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKIACHUU U 3BOJIIOIMK COJIHIIA U 3BE3]
63/4 Muneunsid [Iyts — Hama ["anaktuka. [losnoxxenue u npmxenue CoJiHIa B §106-107
INanaktuke. ['anaktuky. YepHbIE ABIPBI B sIpax FIaKTUK
64/5 | Beenennas. Paz6eranue ranaktuk. Teopus Bonbimoro B3peiBa. Penukrooe 8108




n3nydenue. Meraranaktuka Hepenennble npo0ieMbl aCTpPOHOMUU

65/6

KonTtponsHast pabota «97eMEHTHI aCTPOHOMHH U aCTPO(DUZUKI»

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE (3uaca)

66/1 | Ob6oObmaromuii ypok. Poib Gpu3MKKM U aCTPOHOMUHU B SKOHOMHUYECKOA, 0 MaTepHuaiaM JICKIHH
TEXHOJIOTUYECKOH, COIMATIbHOM M 3THYECKON chepax NesiTeTHHOCTH YeJI0BEKa

67/2 | Obobmaromuii ypok. Posb pusnueckoi Teopun B pOPMHUPOBAHUT 0 MaTepHuaiaM JICKIHH
MIpeJicTaBIeHUH 0 (U3NYECKOI KapTUHE MUpa

68/3 | O6o6maromii ypok. Mecto hu3nveckoil KapTHHBI MUPa B O0IIEM PSITY

COBPEMECHHBIX €CTCCTBCHHO-HAYYHBIX Hpe)ICTaBJ'IeHI/II\/'I O IMpUpoaec

Mo MaTcpuajiaM JICKIUNU




