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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 6a30BOro ypoBHS Ha ypoBHE CpeAHero odIiero oopasoBanus pazpaboTaHa
Ha OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHON MPOTrPaMMBL,
npeacraBieHHbx B DI'OC COO, a Takxke ¢ yu€rom (enepanbHOl pabodeil mporpaMMbl BOCIIUTAHHS U
KOHIENIIMK TIpernojaBanus y4deOHoro mnpeamera «@Pu3uka» B 00pa30BaTEIbHBIX OpPTaHHU3AIUSIX
Poccuiickoit ®enepanuu, peaau3yONIMX OCHOBHBIE OOpa30oBaTeiIbHBIC IMPOTPAMMBI, OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbI CpeHero ooIero odpaszoBanus c.m. "Ceno Hosbiit Mup".

Copneprxanue mporpaMmsl 1o (U3MKE HANMpPaBICHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa oOyuaromuxcst 11 kinaccoB npu o0yyeHun UxX (u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBercTByer TpeboBanmsim PI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, HPEIMETHBIM M METANPEeIMETHBIM pe3yjbTaraM OOyueHMs, a TaKxke
YYUTBIBAET HEOOXOAMMOCTh pealn3alluil MEXKIPEIMETHBIX CBSI3eH (PU3UKU C €CTECTBEHHO-HAYYHBIMU
y4eOHbIMU IIpeaMeTaMu. B Hell onpeensoTcss OCHOBHBIE e/ U3y4YeHUs (U3UKU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUJIAHUPYEMBIE PpE3YJIbTaThl OCBOCHHMS Kypca (U3WKH: JHMYHOCTHBIEC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o gu3uke BKIIOYAET:

e [UIaHMpYyeMble pe3yJbTaTbl OCBOCHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIE

IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojepxkaHue yueOHoro npeamera «dusuka» 1no rogam o0ydeHus.

®du3rKa Kak Hayka o HauOoJjee oOUIMX 3aKOHaX MPUPObI, BHICTYNAs B KaUeCTBE yueOHOro mpeameTa
B ILIKOJIC, BHOCUT CYILIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUH 00 okpyxaromieM mupe. LlkombHbIN Kype
¢u3uKkn — CcHCTeMOOOpa3yloImMii Js eCTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJIBKY
¢u3nyeckue 3aKOHBI JIE)KAT B OCHOBE IIPOLECCOB M SIBJIEHUM, H3ydaeMbIX XHMUeH, Ouosorue,
dusnueckoi reorpadueit u actpoHomueid. Microns30BaHue M aKTUBHOE MTPUMEHECHUE (DM3HUSCKUX 3HAHUI
olpeseNsgeT XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHepreTHKH, TpaHCIopTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHS HOBBIX MaTEpUajiOB C 33/JaHHBIMH CBOWCTBaMU M Apyrux. W3ydenwue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroLInxcs,
B (OpMHUpOBaHME YMEHHI NPUMEHATHh HAYYHBI METOJl MO3HAaHUS IMPHU BHIIOJHEHUH UMHU Y4EOHBIX
UCCIIEI0BAHUMN.

B ocHoBy kypca @u3uku Juisi YpOBHS CpeIHEro 00IIero oOpa3oBaHus MOJIOKEH Psi UIeH, KOTOpble
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €0 IOCTPOEHUSI.
Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTUYECKU 3aBEpPIIEHHBIM, OH COJIEPIKUT
MaTepuag U3 BCeX paslesioB (HU3MKH, BKIIOYACT KaK BOMPOCHI KJIACCHUECKOW, TaK M COBPEMEHHOMH
buzuku.
Hoes cenepanuzayuu. B coOoTBeTCTBUM ¢ HEl MaTepuan Kypca GU3MKU 00beTUHEH BOKPYT (PU3MUECKHX
Teopuil. Benymum B kypce sBisieTcss GopMHUpOBaHUE MPEJCTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH,
BEIIECTBE U IOJIE.
Hoesn ecymanumapuzayuu. E€ peanuzanusi mpenanosiaraeT HCIOIb30BaHUE T'YMaHUTApHOTO IMOTEHIIHMAJa
¢u3nUecKoil HayKH, OCMBICICHHME CBSI3M DPa3BUTHA (U3MKU C pa3BUTHEM OOIIECTBAa, a TaKXke ¢
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTHYECKUMU MPoOIeMamMHu.
Hoesn npuxnaomnoti nanpasnennocmu. Kypc (QuU3MKu mpezmnonaraeT 3HaAKOMCTBO C HIMPOKHM Kpyrom
TEXHUUYECKUX M TEXHOJIOTHUYECKUX MPUTI0KEHUI U3yYEeHHBIX TEOPUI U 3aKOHOB.
Hoesn »skonozuzayuu peanu3yercss MOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJIEPYKaHMS, IOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a
TaKxke 00CyXkAeHus Mpo0IeM pallMOHATBHOTO IPUPOIOTIONIB30BAHMS U AKOJIOTMYECKON O€30MacHOCTH.
CTep)KHEBBIMU JJIEMEHTaMU Kypca (HU3MKH Ha YpPOBHE CpeAHero oOluiero oOpa3oBaHHs SBISIOTCS
¢usndeckue Teopuu ((popMupoBaHHE MPEACTABIEHUN O CTPYKType MOCTPOCHHsS (PU3NYECKO Teopuw,
posin pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABIECHUSIX O MPUPOJIE, IPaHUIIAX
IPUMEHUMOCTH TEOPUH, ISl OTIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBJICHUH U MPOLIECCOB).



CuCTeMHO-IeTETbHOCTHBIN MOAXO0 B Kypce (DU3MKH peau3yercsl MPEexe BCEro 3a CYET OpraHM3aluu
SKCTICPUMEHTAIBHON JIeATeTLHOCTH oOydaronuxcs. Jlius 6a30BOro ypoBHS Kypca (HU3UKH — 3TO
UCIIOJIb30BaHUE CUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme no (pu3uke oObeAMHEHbl B OOIIMN CIHMCOK YYEHHUYECKHUX MPAKTUYECKUX PadoT.
Brienenne B yka3aHHOM TMEpeYHE JIA0OPATOPHBIX PabOT, MPOBOMUMBIX JUIS KOHTPOJS M OLEHKH,
OCYILECTBIISICTCS. YUaCTHUKaMU 00pa30BaTeIbHOIO MPOLEecca UCXO0A U3 OCOOCHHOCTEN IIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipm 3TOM oOOecreunBaeTcsi OBJaJeHUE OOYYAIOIIUMHCS YMEHHUSIMHU
IIPOBOJUTh KOCBEHHBIE M3MEPEHHsI, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEIUYHMH U MOCTAHOBKY
OIIBITOB I10 IIPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bosbioe BHUMaHME yAEs€TCs PELICHHIO PACUETHBIX WM KayecTBEHHBIX 3aaad. Ilpu stom s
pacu€THBIX 3a7ad TNPUOPUTETOM SIBJISIIOTCS 3aJauyd C SBHO 3aJaHHOM (HU3MUYECKOW MOJEIBIO,
HO3BOJISIOIINE NPUMEHATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIrO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HbIX pa3/ieioB. /[ kKadeCcTBEHHBIX 3a7a4 IPUOPUTETOM SBISIOTCS 3a/laHus Ha
00BsICHEHUE MpOTeKaHWs (U3NYECKUX SABICHMH M IPOLECCOB B OKpY’KalOIIEeH JKU3HHU, Tpelyrolue
BbIOOpa (PU3MUECKOM MOJIENN JISl CUTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO k MmaTepuaibHO-TEXHHUYECKOMY O00eCHeYEeHUIO
y4eOHOTO Tporecca 0a30BbIi yPOBEHBb Kypca (PM3MKH HA YPOBHE CPEAHETO 001Iero oopa3oBaHus JOKEH
U3y4yaThbCs B YCIOBMSX IPEIMETHOTO KaOuHeTa (PM3MKHU WM B YCIOBHMSIX MHTETPUPOBAHHOIO KaOWHETa
IPEMETOB ECTECTBEHHO-HAyyHOro Iukiaa. B kaOuHere ¢Qu3uku [MOMKHO OBITH HE0OXOAMMOE
nabopaTopHOoe 00OpyAOBaHHE JJIsl BBIOJHEHMS YKa3aHHBIX B IpOrpaMMe Ho (pU3MKe YYEeHHYECKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHE.

JleMOHCTpallMOHHOE 000pyAoBaHuE (POPMUPYETCS B COOTBETCTBUM C MPUHIUIIOM MHUHMMAaIbHOM
JIOCTaTOYHOCTH M 0OecnedyuBaeT MOCTAHOBKY IEPEUYMCIEHHBIX B IporpamMme Mo (U3MKe KIHOYEBBIX
JEeMOHCTpallMid  AJs  MCCIEJOBAaHUS M3y4aeMbIX SIBJIEHUH M  IPOLIECCOB, OSMIUPUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 000pymOBaHHE JUIsl YYEHHYECKHUX NPAKTUUYECKUX paboT (opmupyercss B BUAE
TEMaTUYECKUX KOMIUIEKTOB M oOecredyuBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOYydarolUXCS.
TemaTnueckue KOMILIEKTHI J1a00OpaTOpHOro 000pyI0BaHUS JODKHBI ObITH HOCTPOEHBI HA KOMIUIEKCHOM
MCIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPHA.

OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

(dopMHpoBaHUE MHTEpECAa M CTPEMIICHUsI O0yJaroIIUXCsl K HAyYHOMY W3YYEHHUIO IMPUPOAbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HaHUSA U (POpMHUpPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOILEHUSI K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ysibTaTa N3y4eHUs] OCHOB CTPOCHHUS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DM3UKU;

e (QopmHpoBaHUE YMEHUHN OOBSICHSITDH SIBIECHUS C MCIOIb30BaHUEM (PU3MUECKUX 3HAHUNA M HAy4YHBIX
JI0Ka3aTeNbCTB;

e (QopmupoBaHHE NPEACTABICHUNH O poJM (PU3MKU JUIsL Pa3BUTUS APYIHMX €CTECTBEHHBIX Hayk,
TEXHUKHU U TEXHOJIOTHUI.

Joctmxenue 3Tux 1eneil o0ecredrnBaeTcs pelieHueM CIeIyIOIKX 3a4au B poliecce U3y4eHus Kypca

(¢u3uKN Ha ypOBHE CpEAHEr0o O0IIEro 00pa3oBaHUs:

e mpuoOpeTeHre CUCTEMBbl 3HaHHW 00 0OIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHUKY, MOJIEKYISIpHYI0 (HU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HUKY H
AIIEMEHTHI aCTPOPHU3UKU;

e (dopMUpOBaHME YMEHHIl NPUMEHATH TEOPETUYECKHE 3HAHUS [UIsl OOBSICHEHMS] (PU3NYECKUX
SBJIEHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU;

® OCBOEHHE CIIOCOOOB peIIeHUs pa3IMYHbIX 33jlay C SBHO 3aJaHHOM (hPM3NYECKON MOojeNblo, 3ajad,
MOJPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3/laHHe (PU3MUECKOW MOJENH, aJeKBaTHOH YCIOBUSIM
3a]a4H;



e TIOHMMaHHWE (HU3UYECKMX OCHOB U TMPUHIMIOB JCUCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSAHMS Ha OKPYKAIOLIYIO CPENY;

® OBJIAJICHHNEC METOJaMH CaMOCTOSITCIILHOTO TUIAHUPOBAHHUS W TPOBEACHHS  (PU3NYESCKUX
OKCIIEPUMEHTOB, aHallu3a W WHTEpPHpeTanud WHPOPMAIUU, ONPEACTCHHS JIOCTOBEPHOCTH
MOJIy4YEHHOT' O pe3yJIbTaTa;

® CO3JaHME YCIOBHM [JIi Ppa3BUTHUS YMEHMH IPOEKTHO-UCCIEAOBATEIIBCKOM, TBOPUYECKOM
JIEATEIIbHOCTH.

Ha n3yuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpPEIHETO 00IIero oOpa3oBaHUsl OTBOIUTCS
B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).
[Ipenmnaraemerii B mporpamMMe 1o (U3MKe MepedeHb JaOOpaTOPHBIX M NMPAKTHUYECKUX pabOT SBISAETCS
PEKOMEH/IOBAaHHBIM, YUYUTEIb JEJIaeT BHIOOp MpOBEIEHHs JTa0OpaTOPHBIX paObOT M OMBITOB C YYETOM
WH/IMBUIYAIbHBIX OCOOCHHOCTEH 00yJaromuXcsl.

COJEPKAHUE OBYYEHUA

11 KIIACC

Paznen 4. DnexkTpoauHamMuka

Tema 3. Maenumnoe none. SnekmpomacHumHas UHOYKYUsl

ITocrosiHHbie MarHuThl. B3anmoaeilcTBHE MMOCTOSHHBIX MAarHuTOoB. MarnutHoe mnoJsie. Bektop
MarHuTHOM WHAYKIUU. [IpuHUMI Cynepno3uuuMy MAarHUTHBIX Nojed. JIMHUM MarHuTHOM WHIYKIUU.
KapTuHa nuHMil MarHUTHOM MHAYKIMU TOJIS TIOCTOSSHHBIX MAarHUTOB.

MarnuTtHoe 1o0Jie MPOBOJHUKA C TOKOM. KapTuHa JMHUN WHIYKIIMM MarHUTHOTO TOJIS JIJTMHHOTO
MPSIMOTO TPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHMKA, KATyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmoneicTere NpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, e€ Moaynp W HampaBieHHe. [[BUKeHHE 3apsyKEHHOM YacTUIBl B OJJHOPOJHOM
MarHuTHOM noJje. PaGorta cunbl JlopeHna.

SIBneHune 3neKTpoMarHuTHOM MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOM MHAYKIUU. DJIEKTPOABUKYILAS
cuja UHAYKIHMH. 3aKOH 3JI€KTPOMarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe snektpuueckoe mojie. DIeKTPOABIKYINAS CUla WHIYKIIMA B MPOBOJAHUKE, JIBIKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMH. DIEKTPOIBIIKYIIAs CHJIAa CAMOUHTYKIIAH.

DHeprusi MarHUTHOTO TOJIs1 KaTYIIKHA C TOKOM.

DIEKTPOMarHuTHOE MOJIE.

TexHu4eckue ycTpoHWCTBa U MPAKTHUECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUThI,
3JIEKTPOJIBUTATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTULl, MHAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKITUA MAarHUTHOTO TIOJIS.

B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANeKTPOMarHuTHOM MHIYKIUU.



[TpaBuio Jlenua.

3aBUCUMOCTbD AJIEKTPOJABIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.
SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

H3ydyeHne MarHuTHOTO IOJIS KATYIIKU C TOKOM.

HccenenoBanue 1ecTBUS NOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBICHUS JIEKTPOMATHUTHON MHAYKIUH.

Paznen 5. Konebanus 1 BOJIHBI

Tema 1. Mexanuueckue u s1eKmpomazHumHbvle Ko1e0anusl

Konebarenpnas cucrema. CBoOOmHBIE MexaHHUYecKHe KosiebaHus. [‘apmMoHmdeckue KojeOaHUs.
[Tepuon, wactora, ammutyna u (aza xonedanwid. [IpyXKMHHBIA MasTHUK. MaTeMaTU4eCKUI MasTHUK.
VYpaBHeHHe rapMoHHYecKHUX Kojiebanuil. [IpeBpalienre sHeprun Npu rapMOHUYECKHX KOJIeOaHUsX.

KonebarenbHblii kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM Koje0aTeIbHOM
KOHTYpe. AHAJIOTUSI MEX/y MEXaHUUYECKUMH U 3JIEKTPOMArHuTHbIMU Konebanusmu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUH B UJI€ATIbHOM KOJe0aTeIbHOM KOHTYpeE.

[IpencraBnenue o 3aTyxarolux KojedaHUsX. BeIHyX/IeHHbIE MexaHHUUecKue KojeOaHus. PesonaHc.
BrIHYXIeHHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHUSI.

[lepemennbiii  TOK. CHHYCOWJANbHBIA IEPEMEHHBIH TOK. MOIIHOCTb NEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancpopmarop. IIpousBoactBo, mepenaya U HOTpPEOJIEHHME  AJIEKTPUUECKOW  3HEPrUM.
DKOJIOrHYecKre PUCKU TPU NMPOU3BOACTBE 3JEKTPO3HEpruu. KynpTypa HCHOIb30BaHUS 3JIEKTPOIHEPTHH
B IIOBCEIHEBHOM KHU3HH.

TexHnueckue ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHME: DSJIEKTPUYECKUH 3BOHOK, T'E€HEPATOP
NIEPEMEHHOT0 TOKA, IMHUU IEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTeNbHOM cucTeMbl (IPY>KMHHBIN WJIM MAaTEMAaTUYECKUN MasTHUK).

HabGmronenue 3aryxaronux KoieOaHuid.

HccnenoBanue cBOWCTB BBIHY X ACHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

CB00OOIHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa W HANpsDKEHUS OT BPEMEHH) Ul 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHMM PE3UCTOpa, KAaTyIIKM HMHIYKTUBHOCTU U
KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MabIX KOJeOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpysa.

HccnenoBanne mepeMEeHHOro TOKA B LEMM M3 IOCJIEI0BAaTEIBHO COEOUHEHHBIX KOHJIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpOMACHUMHbIE GOIHbL

MexaHuueckue BOJHBI, YCI0BUs pacnpocTpaneHus. [lepuoa. CkopocTs pacrpocTpaHeHUs U JUTMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BOJMHBL. MHTepdepenius u nudpakius MEXaHHYeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U3JIyYEHHUs dJEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKkTOpoB E, B, V B anekrpomarnutHOl BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJH: OTpPA)XEHHE,
nperoMIIeHuE, monsipuzanus, tuppaxius, narepdepernns. CKOpocTh AEKTPOMArHUTHBIX BOJIH.

[Ikana 3eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLHMIIBI paIHOCBA3U U TENIEBUACHUSA. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbI.

TexHuueckue ycTpoWcTBAa M INPAKTHUYECKOE INPUMEHEHHUE: MY3bIKaJbHbIE HMHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMATHOCTUKA B TEXHUKE M MEOULMHE, pajap, paguoNpUEMHHK, TEIEBU30p, AaHTEHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE OMEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKA.

Habumronenne otpakeHus U IPEIOMIIEHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nuntepdepeHnu u AUPpakiud MEXaHMUYECKUX BOJH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOJIspU3anus,
nudpaknus, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosMHEHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyu
cBera. ToYeUyHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n300pakeHnii B INIOCKOM 3epKaJie.

[Tpenomienue cBeTa. 3aKOHBI IPETOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTenb npenomienus. [lonnoe
BHYTpEeHHee oTpaxkeHue. [IpenenbHblil yrojl MOJIHOrO0 BHYTPEHHETO OTPAKEHHUSL.

Hucniepcus ceera. CoxxHbIH coctaB Oenoro cera. L[Ber.

CoOuparomue U pacceuBaroye JUH3bl. ToHKas JuH3a. POKYCHOE pPacCTOSHUE M ONTHYeCKas cuia
TOHKOM 1MH3BL. [locTpoenue n3obpakeHuil B coOMparoImux U paccenBarolux JuH3ax. opmyna TOHKOM
JIVH3BI. Y BeNnUdeHune, JaBaeMoe JTHH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass onrtuka. Wurtepdepenius cera. KorepeHTHble HCTOYHHKU. Y CIOBUSL HAOJIOEHUS
MaKCHMyMOB W MHHHMYMOB B HWHTEp(EpEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpakuus cera. JuppakiuuonHas pemérka. YcioBUe HaONIOJEHHs TJIABHBIX MaKCHMYMOB IMpH
naJIeHU MOHOXPOMAaTHUECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuuyeckue ycTpoiicTBa U MPaKTHUECKOe IPUMEHEHUE: 0UKH, JIyna, ¢poToannapar, MpOeKIIMOHHBIN
anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTUKA, TUPPaKIIMOHHAS pelIéTKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOe pacipocTpaHeHue, OTpaskeHHe U MpesioMiieHHe cBeTa. OnTuyeckue npuoophl.

[Tonnoe BHyTpeHHee oTpaxeHue. Monens cBeToBoa.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Monenn MUKpOCKOIa, TEIECKOTIA.

Hab6monenue narepdepeHimm ceera.

Hab6monenue nudpaknuu cBera.

Hab6monenue nucniepcuu certa.

[ToryueHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.



[Tomyyenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.
Habmronenue nomisipu3aniu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3mepenue nokasatesns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Habmonenue nucnepcuu cBera.

Paznen 6. OCHOBBI CiEMAIBHON TEOPUH OTHOCUTEIBHOCTH

I'panunpl  NpUMEHMMOCTH — KJIacCHMYeCKOM  MexaHuku. IlocTynmarel  cnenuanbHOM — TEOpUU
OTHOCHUTEJIbHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIMI OTHOCHTEIbHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.

CBsI3b MaccChI ¢ BHGPFHCﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUILIBI. 9Hepr1/151 IIOKOA.

Paznen 7. KBanToBas ¢pusnka

Tema 1. Dnemenmoi K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEprun PoTOHA C €r0 YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTe u uccinepoBanue ¢orodddexra. Ombitel A. I'. CromeroBa. 3akonsl (oTodddexra.
VYpasuenue DitamreitHa 11 porodddekra. «KpacHas rpanuna» ¢pororddekra.

JaBnenue cera. OnbiTel [1. H. JIeOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MpPAKTUYECKOE MpHUMEHEHHE: (OTO3IEMEHT, (OTOAATUYMK, CONHEUHAs
6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

WccnenoBanue 3akoHOB BHELIHETO GoToddeKTa.

Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -yactull. IlnanerapHas mopenb
atoma. Iloctynarel bopa. U3nydyenue u nornomenue (GOTOHOB MpH MEPEXoje aroMa C OJHOIO YPOBHS
SHEpruu Ha apyroi. Buasl cnextpoB. CrieKTp ypOBHEH SHEPTrUU aToMa BOJIOPO/a.

BousHoBsie cBolicTBa yactuul. Bomusl ne bpoinsa. KopmyckyisipHO-BOJHOBOM Tyanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHHE.

TexHuuyeckue ycTpOHCTBa M MPaKTHYECKOE MPUMEHEHHE: CHEeKTPAJIbHBIM aHamu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Llemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGmronenne muHeRYaToro crexkTpa.



Tema 3. Amomnoe s0po

OKCHEpUMEHTHI, JOKA3BIBAIOIINE CIOKHOCTh CTPOEHHUS s1pa. OTKpBITHE PaTUOAKTUBHOCTU. OTBITHI
Pezepdopna mo ompeneneHuio cocraBa painoaKkTUBHOTO m3nydeHus. CpoiicTBa anbda-, Oera-, raMmma-
u3yyeHus. BinsHue painoakTUBHOCTH HA JKHUBbIE OPTaHU3MBbI.

OTtkpbiTHE TIpOTOHA M HelTpona. HyknonHast mozaens sinpa I'eiizenOepra—lBaHnenko. 3apsn sapa.
MaccoBoe uucno siapa. M3otonsl.

Anbda-pacniaz. DIEKTpPOHHBIA W  TO3UTPOHHBIM Oera-pacman. [amma-usnmydeHue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.

DHeprus CBA3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlepekT Macchl sipa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEp.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGiieMbl UM TEPCHEKTUBBI SACPHONW HSHEPTETHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1bl HaONIOACHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUSA. EquHCTBO prsnueckoit KapTHHBI MUDA.

TexHuueckue yCcTpoOWCTBa M NpPAKTUYECKOE NPUMEHEHHE: JAO3UMETp, Kamepa BuibcoHa, siaepHbII
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (poTorpadusim).

Paznen 8. DneMeHTB aCTPOHOMUHU M aCTPOPUIUKU

Oransl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMMUH.

Bup 3Bé3nH0r0 HebGa. Co3Besnus, spKue 3BE3/bl, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConHeuHas akTHUBHOCTb. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3IbI, UX OCHOBHBIE
XapakTepucTuku. JluarpaMma  «CHEKTpajbHBIM  KJacc —  CBETHMMOCTb».  3BE3JbI  TJIaBHOM
MOCJIE0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3] INIABHOM MOCIEI0BATEIbHOCTH.
Buyrpennee ctpoenue 3B€31. CoBpeMeHHbIE IPEJICTABICHUS O MPOUCXOKICHUH U 3BoJounu CosHIa U
3BE3/]. OTalbl )KU3HU 3BE3N.

Mnieunsiii [Iyts — Hama 'anaktuka. [lonoxenne u npmxenne Connua B ['anaktuke. TUMbI ranakTuk.
Paguoranaktukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6na. PasOeranue ramaktuk. Teopust bosbioro
B3pbIBA. PEMKTOBOE M3ITydeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHuss HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUNA IS
OTIpeieNIeHus] MOJIOKEHNUsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBepHOro
MOJIYIIAPUS U IPKUE 3BE3MBL.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0matrotee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUM B SKOHOMHYECKOHM, TEXHOJOTHYECKOW, COIMATIBHOW W ITHYECKOU
cdepax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU M aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHHE
MUpa, posib GU3NYECKON TeOprH B (OPMUPOBAHUU MPEACTABICHUIN 0 (PU3MUECKOI KapTHHE MUpPa, MECTO



¢u3nyeckoil KapTUHBI MHpa B OOLIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHUHA O
HpUPOIE.

MexnpeaMmeTHble CBSI3U

N3yuenne xKypca Gpusnku 6a30Boro ypoBHs B 11 Kitacce oCymecTBISETCS ¢ YIETOM COAEPKATEIbHBIX
MEKIPEIMETHBIX CBS3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMHUH, Teorpadiu U TEXHOJIOTHH.

Medicnpeomemmuvle nowsamus, CBSI3aHHBIE C W3YyYCHHEM METOJOB HAYYHOTO ITO3HAHUS: SIBICHHE,
Hay4HBIH (aKT, TUHOTe3a, (U3MUECKas BENWYMHA, 3aKOH, TEOpus, HAOJIIOAEHHE, DSKCICPUMEHT,
MOZIETTMPOBAaHKE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHHMH, TPUTOHOMETpHdecKkue (YHKIUHU: CHHYC, KOCHHYC,
TaHI'CHC, KOTAHI'CHC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HMX IMPOCKIMH HA OCH
KOOPJIMHAT, CJIO)KEHHE BEKTOPOB, MPOM3BOAHBIC DJICMEHTAPHBIX (YHKIMHA, NPU3HAKH NOA00Us
TPEYrOJILHUKOB, ONIPEIEICHUE TUIOMIAU TIOCKUX (GUryp u o0bEMa Ted.

bBuonocus: snekrpudeckue SIBICHHUS B JKUBOW MPHPOAE, KoJeOAaTelbHbIC JBUKCHUS B JKUBOH
IPUPOJIE, ONITHYECKHE SIBICHHUS B )KUBOU MPHUPO/IE, NCHCTBUE paJlalliil Ha KHUBBIEC OPTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel, MEXaHU3MBI
00pa30BaHUs KPUCTAITMYECKON PEHIETKH, CIIEKTPAIbHBINA aHAIIN3.

leocpagus: MarHUTHBIE TIONMIOCA 3€MJIM, 3aleXHM MarHUTHBIX pyHA, (OTOChEMKA 3EMHOMN
HIOBEPXHOCTH, PE/ICKa3aHue 3eMIICTPSCCHUH.

Texnonoeus: TAHUM ~ DJIEKTpOIIepenad, TeHepaTop MEePEeMEHHOr0 TOKAa,  JJIEKTPOJBHIATENb,
WHIYKIMOHHAs TeYb, pajap, paauoONpUEMHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-neus,
HPOCKIMOHHBII anmapar, BOJIOKOHHAsI ONITHKA, COJTHeUHast OaTapes..

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro nipeameta «Du3nka» Ha ypOBHE CPeHETO o011ero oopasopaHust (6a30BkIif
YPOBEHB) JIOJDKHO 00€CTIEYUTh TOCTHXKEHUE CIEAYIONUX TUYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3VYJIbTATHI

JImuaOCTHEBIE PE3YIbTATEI OCBOCHUA yT-I€6HOFO npeamMera «Dusnka» JOJIKHBI OTpaXXaTb TOTOBHOCTH U
CIIOCOOHOCTH 00yUarOUINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MMO3UIIMEN JINYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHHUI, COOTBETCTBYIOIINX
TPAaAUIUOHHBIM [IEHHOCTIAM pOCCHﬁCKOFO O6H.[€CTBa, pacCIIMpCHUC JKU3HCHHOT'O OITbITa WU OITbITAa
JEATEIbHOCTH B IIPOLIECCE PEAIM3aLUU OCHOBHBIX HAIIPABJICHUI BOCIIUTATEIILHON JEATEIBHOCTH, B TOM
YHCJIE B YACTH!

1) rpaxIaHCKOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOM MO3UIINH 00YUaIOIErocsi KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIeHa
pPOCCUICKOrO O0IIIeCTBa;

IMPUHATHUE TPAAUITUOHHBIX 06H1€'—I€J'IOBG‘-IGCKI/IX T'YMAaHUCTHUYCCKUX U IEMOKPATUUCCKUX HGHHOCTGI\/’I;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIHLHOCTh B MHTEpEcax rpa’KAaHCKOro 00IeCTBa, y41acTBOBATh B
caMOyIpaBJIeHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMCHUC BSaHMO}IeﬁCTBOBaTL C CoOUMaJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX q)YHKHI/IﬂMI/I n
Ha3HA4YCHUEM,;



TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1E€ATETbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUSI:

c(OpPMHPOBAHHOCTh POCCUNCKOM Ipa)IaHCKOW MIEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX yUEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO TIOBEACHNUS;

CIOCOOHOCTh OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYACh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETHYECKOI0 BOCIIUTAHU:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAst SCTETUKY HayYHOTO TBOPYECTBA, IPUCYIIETO (PU3NIECKOM
HayKe;

5) TpyI0BOrO BOCIIUTAHHUS:

UHTEpEC K pa3InyHbIM chepaM npodeccuoHaIbHOM e TeIbHOCTH, B TOM YHCIIE CBSA3aHHBIM C
(GU3UKOI U TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP OyayIiel npodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO B 001aCTH (PH3UKH HA TPOTHKECHUN
BCEH >KU3HHU;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTD IKOJIOTHUECKON KYJIBTYPhl, OCO3HAHUE TI00ATBHOT0 XapaKTepa IKOJIOTUIECKUX
npo0Jem;

IUITAHUPOBAHME U OCYIIECTBICHUE ICHCTBUM B OKpY’Kalollel cpeie Ha OCHOBE 3HAHU 1ieNeit
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,;

pacuIMpeHue OMbITa AeITeTbHOCTH HKOJIOTMUECKOM HApaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH
1o (u3nKe;

7) IEHHOCTH HAYYHOTO MO3HAHHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
duznyecKoil HayKu;

OCO3HAHHE [IEHHOCTH HAYYHOU JEeSITeTLHOCTH, TOTOBHOCTH B TIPOLIECCE N3YUEHUS (PU3UKH
OCYILECTBIIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAIIPEJJMETHBIE PE3VJIbTATDI

[To3HaBaTeNnbHBIE YHUBEPCAIbHBIE YUeOHbIE AEUCTBUS
ba3oBrle mornueckume qeCTBHUS:
®  CaMOCTOATENbHO (POPMYIUPOBATH U AKTYyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
®  ONpPEIENTh L€ AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHIKECHHUS,
®  BBIBIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paCCMAaTPUBAEMBIX (PU3HUECKUX SIBICHUSIX;
e pa3pabaTbIBaTh IUIaH peUIeHHs MPOOIEeMbI C YIETOM aHAIM3a UMEIOLUXCSI MaTEPUATIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
® BHOCUTbH KOPPEKTHUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIESAM, OLIEHUBATh
PHUCKHU MOCIEACTBUN NeSATENbHOCTH;



® KOOPAMHHUPOBATH U BBIIOIHATH pabOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;
® PpPa3BHMBATb KPCATHBHOC MBIINIJICHUC TP PCIICHUH JKU3HCHHBIX HpO6HeM.
ba3oBble nccnenoBaTenbCKue 1eUCTBUSA:
® BJIAJICTh H&y‘-lHOfI TepMHHOHOFHGﬁ, KIIFOYEBBIMHU MTOHATHUAMU U MCTOAaMU (1)H3PI‘ICCKOI>'I HAYKH,
® BJIa/IETh HAaBbIKAMU y4eOHO-UCCIIEI0BATEIbCKOM U MPOEKTHOM IEATEIbHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHHS 3a1a4 (U3UIECKOTO
COACPpIKaHUA, TPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITO3HAHW,
® BJIJIETh BUJIAMU JICATEILHOCTHU IO MOJIYY€HUIO HOBOTO 3HAHMUS, €r0 HHTEPIIPETAllUU, TPEOOPa30BaHUIO
1 IPUMCHCHUIO B Pa3JIMYHBIX y‘-Ie6HbIX CUTyalusiXx, B TOM YHCJIC ITPHU CO3JaHUU y‘-I€6HBIX IMPOCKTOB B
obmactu pusukwy;
® BBISIBJISITH IPUYMHHO-CJICICTBEHHBIE CBS3H U aKTyaJIM3UPOBATh 33/1a4y, BbIIBUTaTh THIIOTE3Y €€
pelleHus, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHHI, 3a/1aBaTh MapaMeTpbl U
KPUTEpHUH PELICHN,
® AHATM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/1a4H PE3YJIbTaThl, KPUTHUYECKU OIICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIOBUSX;
® CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 33/]a4l B 00pa30BaTEIbHON AE€ATEIHHOCTH, B TOM YHCIIE IPU
U3YYEHUU (HU3HKHY;
® 1aBaTh OLIEHKY HOBBIM CHTYAallUsIM, OLICHUBAThH MIPHOOPETEHHBIH OIIBIT;,
® yMETh IMIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTHYECKYIO 00JIACTh KU3HEACATEIbHOCTH;
® yMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;
® BbIZIBUI'aTh HOBBIC UACHU, IPCJIaraTb OPpUIruHaJIbHBIC ITOAXO0/Abl U PCIHICHU A,
® CTABUTH Hp06JI€MI>I " 3a7a4u, JOITYyCKarIMEC aAJIbTCPHATUBHBLIC PCIICHU .
Pa6ota ¢ undopmanmeii:
® BJIAJACTHL HAaBbIKaAMU IMOJTYYCHHA I/IH(i)OpMaHI/II/I (i)I/ISI/I‘IeCKOFO COACPpKaHUA U3 HCTOUYHHUKOB PA3HBIX
TUIIOB, CAMOCTOATCIIBHO OCYIICCTBJIATH IMOUCK, aHAJIN3, CUCTEMATU3allui0 U UHTCPIIPECTALIUTIO
MH(pOpMallUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;
®  OIEHUBATh JIOCTOBEPHOCTh MH(MOPMAIINH;
® ICIIOJIB30BATh CpPeIcTBA MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3aIMOHHBIX 3a/1a4 ¢ COOII0IeHHEeM TpeOoBaHU
3PrOHOMHUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPaBOBBIX U 3TUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOMN 0€30MacHOCTH;
® CO3JaBaTh TEKCTHI (PU3MUECKOTO COJEPIKAHUS B PA3IUYHBIX opMaTax ¢ y4ETOM Ha3HAYCHHUS
uH(pOpMAaIIMHU U 1IETIEBOM ayAUTOpUHU, BEIOHpas ONTUMANBbHYIO ()OpMY MPEACTaBICHUS U
BU3YaJTH3aIiH.

KomMMmyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIe TEeHCTBUS:
®  OCYIIECTBIISTH OOIIEHUE HA YPOKaxX (U3UKU U BO BHEYPOUHOMU J€STENbHOCTH;
® pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui U CMSATYaTh KOH(JIUKTHI;
® Ppa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB;
® [IOHUMAaTh U HUCIIOJIb30BATh MPEUMYILIECTBa KOMaHAHON M UHIMBUIyaJIbHOU pabOThI;
e BHIOMpPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C y4ETOM OOIINX MHTEPECOB U BO3MOXKHOCTEN
KQ)KJIOTO WICHA KOJUUIEKTHBA;



® [PUHUMAThH IIETTU COBMECTHOU JIEATEIHHOCTH, OPTaHN30BBIBATH U KOOPAMHUPOBATH IEHCTBUS TI0 €€
JOCTHKEHUIO: COCTABIISTH IJIaH JACHCTBUI, paclpeeisiTh POIU ¢ y4ETOM MHEHUH YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOH paboTHI;

® OIIEHUBAThH KAYECTBO CBOETO BKJIAJIA M KAKIOTO YYACTHHKA KOMAH/IbI B OOIIUH pe3yibTar 1Mo
pa3paboOTaHHBIM KPUTEPHSIM,

® MpeasiaraTh HOBBIC TPOCKTHI, OIEHUBATH HJICU C MIO3UIIMA HOBU3HBI, OPUTHHAIILHOCTH, IPAKTHUECKOM
3HAYUMOCTH;

®  OCYIIECTBIISATH MO3UTUBHOE CTPATETUIECKOE MTOBEJICHUE B PA3IMYHBIX CHUTYAIUSIX, IPOSBISATh
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynstuBHbIe yHUBEpCaIbHbIE y4eOHbIE 1EHCTBUS
Camoopranuszanus:
®  CaMOCTOSTEIBHO OCYIIECTBIISATH TO3HABATEIBLHYIO JICATSILHOCTh B 0071aCTH (DU3UKHU M ACTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

®  CaMOCTOSITEIILHO COCTAaBIISITH IUIAH PEIICHUS PACUETHBIX U KAU€CTBEHHBIX 33/1a4, IJIaH BBITTOJIHEHUS
MPaKTUYECKOU pabOThI C YIETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U
MPEANOYTEHU;

® J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

® pacmUpATh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUI;

e JlenaTh OCO3HAHHBII BBIOOP, AprYMEHTHUPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PELICHHE;

® OILICHUBATh IPUOOPETEHHBIN OIIBIT;

e CrocoOCTBOBATh POPMHUPOBAHUIO U TIPOSBICHHUIO 3PYIUIIUU B 001acTH (PU3UKH, IIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHATBHBIN UHTEIIICKT:

® J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTh, OLIEHUBATh COOTBETCTBHE
pPe3yIbTaTOB IIEJISIM;

e BIIAJICTh HABBIKAMU MO3HABATENLHOMN pedIeKkcun Kak OCO3HAHMSI COBEPIIAEMBIX ACHCTBUN U
MBICIIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

® CIOJB30BaTh NMPUEMBI peiieKcru i OIICHKU CUTYAIlHH, BHIOOpA BEPHOTO PEIICHNUS;

® yYMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIIECHUS 110 UX CHIKEHUIO;

® TPUHUMATh MOTHBBI M ApI'YMEHTHI APYTHUX MPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

® MpUHUMATh ce0sl, MTOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® TIPUHUMATh MOTHBBI M APT'YMEHTHI APYTHUX MPU aHAIHU3E PE3YJIBTATOB JIEATEILHOCTH;

e TIPHW3HABATh CBOE MPABO M MPABO APYTUX HA ONTHOKH.
B nmporiecce nocTikeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS TPOTPAMMBI 110 (PU3UKE JIsI YPOBHS
cpemHero o0Iero o0pa3oBaHus y 00yUJarOMUXCsl COBEPIICHCTBYETCS SMOIMOHATIBHBIN HHTEIJIEKT,
MpenoararoIuii ¢hOpMUPOBAHHOCTD:
® CaMOCO3HaHUs, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIFHOE COCTOSTHUE, BUJIETh
HaIpaBJICHUS Pa3BUTHs COOCTBEHHON AMOITMOHAIBHOMN c(ephl, OBITh YBEPEHHBIM B ceO¢€;

® caMOperyJrupOoBaHUs, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHUE, CTIOCOOHOCTH a/IaITUPOBATHCS K OMOIMOHATBFHBIM H3MEHEHUSIM | TIPOSIBIIATh THOKOCTb,
OBITH OTKPHITBIM HOBOMY;;



e BHYTpPEHHEH MOTHBAIIMH, BKIIOUYAIOIIEH CTPEMIICHHE K JJOCTHXKEHUIO LIETH U YCIEXY, ONITUMU3M,
MHHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

® HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSTHHUE JPYTUX, YIYUTHIBATH €TI0
IPY OCYILECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;

® COLMAIbHBIX HABBIKOB, BKIFOYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHOIIEHHS C APYTHMH JIIOJIbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTb KOH(PIUKTEHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konny obyuenus B 11 kitacce npeamMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh

c(OPMHPOBAHHOCTh y O0YJAIOIIUXCA YMEHUI:

e JIEMOHCTPUPOBAThH Ha MPUMEPAX POJIb U MECTO (HU3UKHU B (POPMUPOBAHUN COBPEMEHHOM HAYUHOM
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOH AEATEeIbHOCTH
JOJIeH, 1IETTOCTHOCTD U €IMHCTBO (PU3MUECKOU KapTUHBI MUPA;

®  YYHUTHIBATh T'PAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJENICH: TOUCUHBIN dNIEKTPUUECKHIA
3aps, 1y4 CBETa, TOUCYHBIA UCTOYHUK CBETA, ACPHAsI MOJAENb aTOMa, HYKJIOHHAs! MOJIeJIb AaTOMHOT'O
A1pa MpH perieHny GU3NUecKux 3aaad;

e pacrno3HaBaTh (PU3NYECKHE SBICHUS (TIPOIECChl) U OOBACHATH X HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOM (PU3UKU: ANEKTpUUECKasi MPOBOJIUMOCTb, TEINIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE ACHCTBHSI TOKA, B3aUMOICHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs! MHTYKIIHS,
JIeiCTBME MarHUTHOTO ITOJISl Ha MTPOBOIHUK C TOKOM M JIBUIKYIIUKCS 3apsi[], JIIEKTPOMArHUTHBIE
KOJICOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacIpoCTpaHEHHE CBETA, OTPAKEHHE, IPEIOMIICHHE,
uHTEephepeHIys, Au(PaKIs 1 TOIAPU3AIIS CBETA, TUCTIEPCHS CBETA, (POTOIIEKTPUIECKHI S deKxT
(potoaddext), cBETOBOE /1aBlIeHHE, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTpa aTOMa BOJI0pO/a,
€CTEeCTBEHHAs U MCKYCCTBEHHAsl PaJJIOAKTUBHOCTb;

® ONHCHIBATh U3YYCHHBIE CBOICTBA BEIIECTBA (DIIEKTPHUECKIE, MAarHUTHBIE, ONITHYECKHE,
ANEKTPUUECKYIO MTPOBOIUMOCTD PA3IMUHBIX CPEJT) M AIIEKTPOMArHUTHBIE SIBICHUS (TTPOIIECCHI),
UCTIONB3YS (PU3NYECKUE BETMIUHBL: AIEKTPHUECKUH 3apsii, CHIIa TOKA, SJIEKTPUIECKOE HATIPSHKEHHE,
JIEKTPUUECKOE COMTPOTHUBIIEHUE, PA3HOCTH MMOTEHIMAJIOB, JIEKTPOABIIKYIIAsl Cuila, paboTa ToKa,
WHAYKIHUS MarHUTHOTO TOJIs, cuiia Ammepa, cuna JIopeHiia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS
JIEKTPUUECKOTO U MAarHUTHOTO IOJIeH, MeproJT M YacToTa KoyiebaHuil B KojaeOaTeTbHOM KOHTYpE,
3apsi/l M CUJIa TOKA B MPOLECCE TAPMOHUYECKUX IEKTPOMArHUTHBIX KoseOaHui, poKycHoe
paccTosiHAe ¥ ONTHYECKAasl CHJIa JIMH3BI, TP OTIMCAHUH MTPABUIILHO TPAKTOBATH (PM3UIECKUN CMBICIT
UCTIONIB3YEMBIX BEJIMUWH, UX 0003HAUEHUS U €AMHUIIBI, YKA3bIBaTh (DOPMYJIBI, CBSI3BIBAOIIIE JAHHYIO
(GU3NIECKYIO BETMUNHY C IPYTHMHU BEIIMYHHAMM;

® ONUCHIBATh U3YYCHHbIE KBAHTOBBIC SIBJICHUS U MIPOIIECCHI, UCTIONb3YS (PU3NUECKUE BETMUUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 9aCTOTa CBETA, SHEPTHsI U UMITYIIEC POTOHA,
NIepUO/T TIOTypaclaia, SHEPTHsI CBSI3H aTOMHBIX sIJIep, TIPY ONMMMCAHUHU TPABIIIBHO TPAKTOBATh
(U3NIECKUN CMBICIT HCTIOJIb3YEMbIX BETHUNH, UX 0003HAUCHHUSI U €IMHUIIBI, YKA3bIBATh ()OPMYJIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMHU BETMYHMHAMH, BBIYHACIISATH 3HAYCHUE
(bu3nUeCcKoil BETMUNHBL;

®  aHATM3WPOBATh (PU3MUECKHUE MPOIECCHI U SBJICHUS, HCIIONB3Ys (PU3MUeCcKre 3aKOHBI U TIPUHIIHTIBL:
3akoH OMa, 3aKOHBI TTOCIIE0BATEIHFHOTO M MapaUIEITHbHOTO COSTMHEHHS TPOBOTHIKOB, 3aKOH
Jbxoyns—Jlenna, 3aKOH 3J€KTPOMAarHUTHOM WHAYKIIUH, 3aKOH NMPSMOJIMHEHHOT0 PaCIpOCTPaHEeHUs



CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPETIOMJICHHUS CBETA, YpaBHEHUE DUHIITEHHA IS
doroaddekra, 3aK0H COXpaHEHHSI FHEPTHHU, 3aKOH COXPAaHEHHS UMITYJIbCa, 3aKOH COXPAHEHHS
JIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpAaHEHHUsSI MacCOBOI'0 UMCIIa, ocTyarel bopa, 3akoH
PaZMOaKTUBHOTO paclaja, Ipy 3TOM pa3Inyarh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUSA (TPAHUILIBI, 00JIACTH) TPUMEHHUMOCTH;

OIpEEIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIMYA MarHUTHOTO MOJIs IPOBOJIHUKA C TOKOM, CUJIbI AMIlepa
u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITNOJIHATH KCIIEPUMEHTHI IO UCCIIEIOBAaHUIO (M3UUYECKUX SIBJICHUN U MPOILIECCOB C UCIIOIb30BAHUEM
HPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI: IPH 3TOM (POPMYIUPOBAThH MpodieMy/3aady U THIOTE3Y
y4eOHOTr0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO0 000pYA0BaHUS, TPOBOAUTD OIBIT
U GOpPMYIHUPOBAThH BHIBOJIBI,

OCYIIIECTBIISITh IPSIMbIE U KOCBEHHbIE U3MEPEHUs (PU3UMUECKUX BEJIUYUH, IIPH 3TOM BBIOMpPAThH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIOIb30BATh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEH
WU3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIIOIB30BAHUEM MPSIMBIX U3MEPEHUI: PU ATOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIbTAThI MOJTYYCHHOMN 3aBUCUMOCTU (PU3HUECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNIaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH MPOBEICHUHU UCCIEAOBAHUN B paMKaxX yueOHOTo
JKCIIEPUMEHTA, y4eOHO-UCCIIEIOBATENLCKON U MPOSKTHON AESITENFHOCTU C UCIIOIb30BAaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

peliaTh pacy€THbBIC 337a4u C SIBHO 33/IaHHOM (PU3UUYECKON MOJIENbIO, HCTIONb3Ys (PU3NUECKHE 3aKOHbI
Y TIPUHIUIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a/1a4 BBIOUPATh (PU3MUECKYIO MOJIENb, BHIACIATh
buznyeckue BeTUYUHBI U GOPMYIIbI, HEOOXOIUMBIE I €€ PeleHusl, IPOBOIUThH PACUETHI U
OIICHUBATh PEAbHOCTh MOJIYYCHHOTO 3HAYeHUS (PU3NUEeCKON BETHUNHBI,

penaTh Ka4eCTBEHHBIE 33J]Ja4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO LIEMTOUKY PACCYKICHHUI
C OIOPOH Ha M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIIOJIb30BaTh IIPU PEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTHH JIIs
MOKCKa, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMH U TIPEJCTABICHUS y4eOHON U HAYYHO-TTOMYIISIPHOM
uH(pOpMaIliK, TOTYYCHHON U3 PA3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATH3UPOBAThH MOTy4aeMYIO
UH(POPMALIUIO;

OOBSCHATH MPUHIUIIBI ISHCTBHS MAIlIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3nyuaTh YCIOBUS
uX 6€30I1aCHOTO MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HKE B TOBCETHEBHOM KU3HU AJIs1 00ecreueHus
0€30MacHOCTH NP 0O0paleHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOICTBaMH, I COXPaHEHHS
3/10pOBbS U COOMIOACHUS HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOILIEH Cpee;

paboTaTh B IpYIIIE C BHITOJIHEHUEM PA3JIMYHBIX COLMANBHBIX POJIeH, MIIaHUPOBaTh padOTy rPYIIIbL,
paILMOHATILHO paclpeAessaTh 00A3aHHOCTH U IJIaHUPOBATh JIEATEIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aIeKBATHO OLIEHUBATh BKJIa/ KaXKJOTO U3 YYaCTHUKOB I'PYIIIHI B pEeLICHUE
paccMaTpuBaeMOi POOIIEMBI.






TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Ne HanMeHoBaHUE pa3esioB U TEM KosmgectBo yacoB OnekrponHbIe (IU(POBBIC) 00pa3oBaTEIbHBIE
/11 IPOrpaMMBbl Bceero KonTpoJibHbIE [IpakTnueckue pecypcesl
paboTHI paboTHI

Paznen 1. JIEKTPOJANHAMUKA

1.1 MarHuTHOE 1ose. DJIeKTpoMarHuTHast 11 1 3 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
WHTYKIHSI

Uroro no pazneny 11

Paznen 2. KOJIEBAHUWS Y BOJIHBI

2.1 MexaHUu4ecKue 1 AIeKTPOMArHuTHbIE 9 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97¢c
KoseOaHus

2.2 MexaHUYeCKUe U IICKTPOMArHUTHBIC 5 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 Onruka 10 3 bu6mmorexa [{TOK https://m.edsoo.ru/7f41c97c

Wroro no pazneny 24

Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHY OTHOCUTEJBbHOCTH

3.1 OCHOBBI CIICIIUAITBEHON TEOPHH 4 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIEHOCTH

Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMeHThI KBAHTOBON ONTHKH 6 bu6mmorexa [{TOK https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToma 4 bubmmnoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SAPO 5 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c

Wtoro no pazneny 15

Paznen 5. JJIEMEHTBI ACTPOHOMMWHU U ACTPODOU3UKHU

5.1 | DneMeHTHI acTPOHOMHH 1 aCTPODU3HKH 7 1 | | Bu6muoreka LIOK https://m.edso0.ru/7f41¢97¢

Hroro no pasneny 7

Paznen 6. OGOBIIAIOIIEE IIOBTOPEHUE

6.1 | O6o6maromee noBTOpeHHe 4 | | Bu6muoreka LIOK https://m.edso0.ru/7f41¢97¢

Wroro no pazpeny 4

PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHUE

11 KJIACC
No Tema ypoxka KonnuectBo yacoB Hara DIIEeKTPOHHBIE U POBBIC

/1 Bcero | Kourponbubie | IlpakTthueckue | M3y4eHUS o0pa3oBaTeNnbHBIC PECYPCHI

paboTHI paboThl

1 ITocTosiHHBIE MarHUTHI U KX B3aMMO/ICHCTBUE. 1 bubmuoreka [JOK
MaruuTHOE mosie. BeKTop MarHUTHON HHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHAYKUIHH

2 MarauTHO€ 1oJie MPOBOJHUKA ¢ TOKOM. OTIBIT 1 bu6mmoreka [IOK
Opcrena. BzaumoseiicTBre IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 Jlaboparopnas pabota «3yueHre MarHUTHOTO TOJs 1 1 bubnnoreka [JOK
KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JleficTBe MarHUTHOTO TIOJISI HAa MPOBOJHHUK C TOKOM. 1 1 bubmuorexa [JOK
Cuia Amnepa. Jlabopatophas pabora «MccienoBanue https://m.edsoo.ru/ff0c9ac0
JEHCTBHS OCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

) JlelicTBME MarHUTHOTO TOJISI HA JBHKYLIYIOCS 1 bubnuorexa [JOK
3apspkeHHyro yactuily. Cwia Jlopenia. PaboTa cuitbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMaruuTHas uHAyKuus. [lotok BekTopa 1
MarHuTHON nHAyKkuu. DJIC nHayknuu. 3akoH
2JIEKTPOMArHUTHON MHAyKImu Papanes

7 JlaGopatopHnas pabota «lccnenoBanue sBiIeHUs 1 1 bubnuoreka [IOK
AJIEKTPOMArHUTHON MHYKITHNY https://m.edsoo.ru/ff0cal50

8 WNupykruBHOCTS. SIBNeHne camonnaykuuu. I1C 1 bubnuoreka [IOK
CaMOMHAYKIMH. DHEPTHUsi MArHUTHOTO TIOJIS KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHuTHOE 1oJie

9 TexHuyeckne ycTpoiuCcTBa U UX IPUMEHEHUE:! 1
MOCTOSIHHBIE MATHUTBHI, 3JICKTPOMArHUTHI,

AJIEKTPOBUTATEINh, YCKOPUTEIH dJI€MEHTapHBIX
YacTHUIl, THAYKIIMOHHAS M1€Yb

10 | OGoOmIarommii ypok «MarauTHOe ToJIe. 1 bubnuorexa [JOK
DNeKTPOMarHuTHAS WHAYKIIHSD) https://m.edsoo.ru/ffOcab82

11 | KonTponbHas pabora o teme «MarHutHoe 1nosie. 1 1 bubnnorexa [JOK
DNeKTPOMarHuTHAsE WHAYKIIHSD) https://m.edsoo.ru/ffOcad58

12 | CBoOoaHbIE MEXaHUYCCKHE KOJICOaHUSI. 1 bu6mmoreka [IOK
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["apmonnueckue konebanus. Y paBHEHHE
rapMoOHUYeCKUX Konebanwuii. [IpeBpamienue sneprun

https://m.edsoo.ru/ffOcaf06

13 | JIaboparopnas padota «lccnenqoBanrue 3aBUCUMOCTH
Neproa MajbIX KoJieOaHHi Tpy3a Ha HUTH OT JJTHHBI
HUTH U MacChl Tpy3a»

14 | KonebarenpHbiil KOHTYp. CBOOOTHBIC bubmumoreka [IOK
AJIEKTPOMArHUTHBIC KOJIeOaHHs B HACaIbHOM https://m.edsoo.ru/ff0ch820
KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMH KOJICOaQHHSIMU

15 | ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUHU B bubmumoreka [IOK
HeaIbHOM KO0JIe0aTeILHOM KOHTYpE https://m.edsoo.ru/ffOch9c4

16 | IlpexacraBienue o 3aTyXarOMUX KOJICOAHUSX. bubmmoreka [IOK
BoiHyk1eHHBIC MEeXaHHYECKUE KoeOanus. Pe3oHaHc. https://m.edsoo.ru/ffOcbb86
BbIHYXK/IEHHBIC 2JICKTPOMArHUTHBIC KOJICOAHHSI

17 | [lepemennblit TOk. CHHYCOUJANBbHBIN TIEpEMEHHBIN bubnnoreka [JOK
TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTY/IHOE https://m.edsoo.ru/ff0cbd34
JICUCTBYIOIIEE 3HAUYCHUE CHIIbI TOKA U HAIPSHKCHUS

18 | Tpancdopmarop. [IpousBoacTBoO, nepenaya u
noTpeOIIeHNE SICKTPUIECKON SHEPTHU

19 | Ycrpo#cTBO M MPaKTHYECKOE IIPUMEHEHUE bubmmoreka [IOK
AJIEKTPUUYECKOTO 3BOHKA, FEHEpaToOpa IMePEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, INHUH 3JIeKTponepenayd

20 | DKomornYecKue PUCKH NPU TPOU3BOJICTBE
anekTposHepruu. Kynbrypa ncnonb3oBanus
AIIEKTPOIHEPTUU B TOBCETHEBHOM KH3HU

21 | MexaHn4yecKue BOJIHBI, YCIIOBHS PAaCIIPOCTPAHEHHUSI. bubnmnoreka LIOK
[Meproa. CkopocTh pacnpoOCTpaHEHHUS U JJTHHA BOJHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ POOTHHBIEC BOJTHEI

22 | 3Byk. Cxopoctb 3ByKa. ' poMkocTh 3ByKa. BeicoTa bubmmoreka [IOK
toHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DIIeKTpOMAarHUTHBIC BOJIHBI, KX CBOWCTBA U CKOPOCTb. bubnuorexa [JOK
[IIkasa 31eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 | TIpuHIMIIBI PaTHOCBSI3U U TeleBUACHMS. Pa3BuTHE
cpencTB cBsi3u. Paguonokanus

25 | KonrponbHas pabdora «KosebaHus 1 BOJTHBD) bub6nuorexa [IOK

https://m.edsoo.ru/ff0cc6f8
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26

[IpsmonuHeliHOE paclipOCTpaHEHHUE CBETA B
oHOpoaHOM cpee. ToueuHblid HCTOYHUK CBeTa. Jlyd
CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27 | OTpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubmumoreka [IOK

ITocTpoeHre n300paskeHMiA B INIOCKOM 3€pKaiie https://m.edsoo.ru/ffOcd4e0
28 | Ilpenomuienue cBeta. [lonHOE BHYTpEHHEE OTpAKEHUE. bubmumoreka [IOK

ITpenenbHbIi yroj MOJHOTO0 BHYTPEHHETO OTPAXKCHHS https://m.edsoo.ru/ffOcd7f6
29 | Jlaboparopnas pabota «/3mepeHue mokasarens bubnmoreka [JOK

PEIOMIIEHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 | JIunzel. [MocTpoenne n3odpaxenuii B muaze. Dopmyna bubnmoreka [JOK

TOHKOM JINH3bI. YBEIUYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 | Jlaboparopuas pabota «VcciienoBanue CBOHCTB

M300paKEHUI B JIMH33X»
32 | Hucnepcus cBeta. ClI0XHBIN cOCTaB OEI0ro CBETa.

[Bet. JlabopaTopnas pabota «Habnronenue

JICTICPCUU CBETa
33 | Uurepdepennus ceera. Judpakuus ceera. bubmmoreka [JOK

JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 | TlonepeuHocTh CBETOBBIX BOJH. [lomsipu3amnus cBera bubnuorexa [JOK

https://m.edsoo.ru/ffOcf02e

35 | Ontrueckue mpuOOPHI M YCTPOHCTBA U YCIOBHUS X

0€3011aCHOTO IPUMEHEHUSI
36 | I'paHUIIBI MPUMEHUMOCTH KJIACCHYECKONH MEXaHHKH. bubnnorexka [JOK

ITocTynatsl crienuagbHONW TEOPUH OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTEILHOCTH OJTHOBPEMEHHOCTH. 3aMe IJICHHE bubnuotexa [JOK

BPEMEHH U COKpAIEHUE JITTMHBI https://m.edsoo.ru/ffOcfa4?2
38 | DHeprus u UMITYJIbC PEISITUBUCTCKON YacTHIlBl. CBSI3b bubnuotexa [JOK

Macchl ¢ SHEPrUel ¥ UMIYJIbCOM. DHEPrusi MOKOsI https://m.edsoo.ru/ffOcfc68
39 | KonrponbHas pabora «Ontuka. OCHOBBI clielIMaTbHON bubnuoreka [IOK

TEOPHUU OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®oronbl. Popmyna [Inanka. DHEPrus 1 UMITYJIbC bubmuoreka [IOK

¢doTtoHa https://m.edsoo.ru/ffOcfel6
41 | OtkpsiTHE U HccnenoBanue Gotoadppexra. OnbIT A. bub6nuorexa [IOK

I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl poTorddexTa. YpaBHEeHHE DUHIITEHHA IS bub6nuorexa [IOK

dbotorddekra. «KpacHas rpanuia» hotodddexra

https://m.edsoo.ru/ff0d015e
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43

JlaBnenne cBera. Onbitel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44 | TexHUYECKHE YCTPOMCTBA M MPAKTHYECKOE
npuMeHeHHe: (POTOIIEMEHT, (POTOJATUNK, COTHEUHAS
Oarapesi, CBETOINO]T
45 | Pemienue 3a1a4 no temMe «JIEMEHTHI KBAHTOBOM bubnmoreka [JOK
OIITHKIY https://m.edsoo.ru/ff0d0302
46 | Mogenb atoma Tomcona. OmbiTel Pesepdopaa mo bubnmoreka [JOK
paccessHuIO o-yactuil. [InanerapHas Mojeabp aToMa https://m.edsoo.ru/ff0d091a
47 | Ilocrynats! bopa bubmumoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 | 3nydyenue u norionieHre GOTOHOB MPH MEePEX0e bubnuorexa [JOK
aToma C OJTHOTO YPOBHSI SHEPTUH Ha JAPYyroil. Busr https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BomHoBbIe cBOMCcTBa yacTuIl. BoiHb ae Bpoits. bubnuorexa [JOK
KopnyckynsipHo-BoIHOBOI qyanu3m. ClIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JTyYCHHE
50 | OtkpeiTre paauoaktuBHOCTH. OnBITH Pedepdopaa mo bubnnoreka [JOK
OIPE/ICIICHUIO COCTaBa PaIMOAKTUBHOTO U3TyUCHUS https://m.edsoo.ru/ff0d0fd?2
51 | CgoiictBa anba-, 6eTa-, raMMa-u3nyueHus. Bnusaue
pPalMOaKTUBHOCTH Ha KHMBBIE OPTaHU3MBI
52 | OTkpbITHE IPOTOHA U HEWTpoHA. M30TOoNBI. ANbda- bubnuoreka [IOK
pacriaj. DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. https://m.edsoo.ru/ff0d1162
I'amma-usnydeHnue
53 | DHeprus cBsi3U HYKJIOHOB B siyipe. SIepHbIe peaKIIum. bubnuoteka [JOK
Snepuslit peaktop. [IpoOnembl, MEPCIEKTUBHI, https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKHE ACTIEKTHI SJICPHON DHEPTETHUKHU
54 | DnemeHTapHble YacTHIBI. OTKPBITHE TO3UTPOHA. bubnuoreka [IOK
Meto/ bl HAOIOICHUS U PETUCTPALINH FTIEMEHTAPHBIX https://m.edsoo.ru/ff0d0e38
yactull. Kpyrueiii cton «®yHiameHTanbHbIe
B3aumoeiicTBus. EquHCTBO (hr3nueckoit KapTHUHbI
MUPa»
55 | Bun 3Bé3nnoro Heba. Co3Be3nus, ipKue 3BE3HI,
TUTaHEeTHI, UX BUIUMOE JiBHkeHne. CoHeyHas cucTeMa
56 | Conune. ConHeuHasi akTUBHOCTb. MICTOUHUK SHEprun

CoHIa 1 3BE311
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57 | 3BE311bI, ©IX OCHOBHBIC XapPAKTEPUCTUKU. 3BE3 B
[JIaBHOM MOCIIEA0BATEbHOCTH. BHYTpEHHEE CTpOEHHE
3BE311. COBpEeMEHHBIE ITPEICTABIICHUS O
MIPOUCXOXACHUU U 3BoJtoIMu CoJTHIA U 3BE3 T

58 | Muneunsiii [Tyt — Hama ["anaktuka. [Tonoxxenue u
newkenue Conuna B [Nanaktuke. [Manaktuku. YépHbie
JBIPBI B SIAPAX TAIAKTHK

59 | Beenennas. Paz6eranue ranaktuk. Teopust boibmioro
B3pbIBa. PennkTOBOC M3TydeHne. MeTaraiakTika

60 | Hepemenusle mpoOIeMbl aCTPOHOMHH

61 | KonrponbHas pabota «DJ1€MEHTHI aCTPOHOMHUH 1
acTPOPUIUKID)

62 | O6obmaromuii ypok. Ponb pus3mku u acTpoHOMUH B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM, COIMAJIbHON 1
ATHUYECKOH cdepax AeaTeIbHOCTH YeIIOBeKa

63 | O6obmaromuii ypok. Ponb u mecto ¢husuku u
ACTPOHOMUH B COBPEMEHHOM HAay4YHON KapTUHE MUpa

64 | O6oOmarommii ypok. Ponb usnueckoit Teopuu B
(hOpMUPOBAHHUH TTPEIICTABICHHUA O PU3NICCKON
KapTHHE MHpa

65 | Obobmaromuii ypok. Mecto pu3ndeckoil KapTHHBI
MHpa B 00IIIEM psily COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IPEJICTABICHUN O IPUPOJE

66 | PesepBHblil ypok. MarHuTHoe nosie.
DNeKTpOMarHuTHas! HHIYKITUS

67 | PesepsHblil ypok. OnTrka. OCHOBHI clielIMaTbHON
TEOPUHU OTHOCUTENBHOCTH

68 | Pesepnsriit ypok. KBantoBas ¢usnka. D1eMeHThI
aACTPOHOMHUU U acTPOPHU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

Msxkumes I'.SI .®@u3uka. 10, 11 kaace. Yueonuk. bazosslii yposuu. IIpocBemenue, 2022.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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