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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma o u3uke 6a30BOr0 YPOBHS Ha YPOBHE CPETHETO 00IIero oopa3oBanus pazpaboTana Ha
OCHOBE TOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTEebHOW MPOTPaMMBI,
npezacrasieHubix B ®PI'OC COO; ywebHoro miana MBOVY "Opxupukckas COII", pa3paboran B
COOTBETCTBHUH CO CIICAYIOIIUMU JOKYMEHTaAMHU:

1. ®enepanbhsrii 3akoH 0T 29.12.2012 roga Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoii @enepaumny;

2. ®I'OC 00O, B neictByromer pegakuuu, (Mpuka3 MHUHHCTEpCTBa MpocBemieHus Poccuiickoi
@eneparun ot 31.05.2021 Ne 287 «O06 yrBepxaeHuu (eaepasbHOTO  TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapPTa OCHOBHOTO 00IIIEr0 00pa30oBaHUsY);

3. ®epepanpHON 00pa3oBaTENBHON MPOTrPAMMON OCHOBHOTO O0OIIEro o0Opa3oBaHUs, YTBEPKIACHHON
nmpukazoM MuHHCTEpcTBa 00pa3oBaHuss W Hayku Poccuiickonn ®Denepanum (YTBEpKIeHA IPHKA30M
Munnpocsemieanst Poccun ot 18.05.2023 mox Ne 370), a takke ¢ ydérom ¢enepanbHOi pabodeit
OporpaMMbl  BOCHUTaHHS M  KOHLENIMHM MpenojaBaHus ydeOHoro mpenmera «Pusuka» B
o0pa3oBaTenbHBIX opranu3anusx Poccuiickoit denepannu, peain3yrolnX OCHOBHbIE 00pa30oBaTeIbHbIC
POrPaMMBI.

Jns  peanuzanuy mporpamMMbl  BbIOpaH y4eOHO-METOJMYECKHH KOMIUIEKC, KOTOPBIH BXOIUT B
denepanbHbIl TIepeyeHb YYEOHHMKOB, PEKOMEHJOBAHHBIX K HCIOIB30BAHUIO B 00pa3oBaTEIbHOM
nporecce B 00pa3oBaTENbHBIX YUPEKACHUSAK, PEATU3YIOIUX 00pa3oBaTelbHBIE MPOTPAMMBI OOIIETO
o0pa3oBaHUsl U HMMEIONIMX TOCYJApCTBEHHYIO aKKpPEAMTALMI0O M oOecredyuBaronnii obydeHue Kypca
¢usuku, B coorBercTBUU ¢ PI'OC, Brmouarommii B ceds: -Ousuka 11 xmace: JI.C.XmKHSIKOBA,
A.A.CunsBuna, C.A.Xonuna u 1p.-M.:Benrtana-I'pad.2020 r.

Copneprxanue mporpammbl 10 (U3MKE HAmpaBiIeHO Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOW KapTHHBI
mupa obyuatomuxcsa 11 kinaccoB npu obydeHun ux (pusmke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanmsim OI'OC COO k
IUTAHUPYEMBIM JIUYHOCTHBIM, MPEIMETHBIM M METalmpeIMETHBIM pe3ylbTaTaM OOy4deHHs, a TaKxke
YYUTBIBAET HEOOXOAMMOCTh pealn3alliil MEXKIPEIMETHBIX CBSI3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU TIpeMeTaMu. B Heil onpenenstoTcss OCHOBHBIC 1I€JIM M3Y4YeHUs (PU3UKU HA YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs, IUIAHUPYEMBIE PpE3YJNbTaThl OCBOCHHA Kypca (M3HKH: JTHUYHOCTHBIC,
MeTanpeaMeTHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma o (u3mKe BKIIOYAET:

e [UIAaHUpYEMbIE pEe3yJIbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4HCIE

IpeMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cozepxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM oOydeHusl.

®dusnka Kak Hayka O Haubosee OOIMMX 3aKOHAX MPHUPOJBI, BHICTYMAas B KadeCTBE YYEOHOTO
npeaMera B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHUH 00 OKpy’KarolleM MHpe.
[koapHBI Kypc (U3MKH — CHCTEMOOOpA3YIOLIUM Ui €CTeCTBEHHO-HAyYHBIX YYEOHBIX HPEIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SBJICHHUN, U3y4aeMbIX XUMHUel, Orosoruei,
dbusndeckoit reorpadueit u actponomueit. Mcronb3oBaHue U akTUBHOE MMPUMEHEHUE (PU3NYECKUX 3HAHHUI
oflpesieNgeT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cdepe HEpPreTHKH, TpPaHCIOopTa,
OCBOEHHUSI KOCMOCA, IOJIyY€HHs HOBBIX MaTepuajoB C 3a/JlaHHBIMHM CBOICTBaMHM U Jpyrux. M3yuenue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHPOBAHUE €CTECTBEHHO-HAYUYHOU KapTHHBI MUpa 00y4JaroLInxcs,
B (OpMHUpOBaHME YMEHHIl NPUMEHATHh HAy4YHbIH METOJ MO3HAHWUS NpPHU BBINOJIHEHHH MMM Yy4eOHBIX
UCCIIEI0BAHUMN.

B ocHOBY Kypca Gpu3uku Jisl ypOBHSI CpEIHETo 00IIero 00pa3oBaHus MOJNOKEH sl UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmunocmu. B CcOOTBETCTBUM C HEW Kypce SIBISETCA JIOTUYECKH 3aBEpUIEHHBIM, OH
COJCPKHUT MaTepuajd U3 BCEX paslesioB (U3MKM, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaKk MU
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MaTepual Kypca (U3MKM OOBEIWHEH BOKPYT
¢uznueckux Teopuil. Beaymum B Kypce sABiseTcs (OpMHUpPOBAaHUE MPEJICTaBICHUM O CTPYKTYpPHBIX
YPOBHSIX MAaTE€pPHH, BELECTBE U IOJIE.



Hoes eymanumapuzayuu. EE peanuzanus MpennojaracT HCIHOJIb30BAaHUE TI'yMaHHTAPHOTO
noTeHnuana GU3N4YeCKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUs (PU3MKU C pa3BUTHEM OOIIECTBA, @ TAaKXKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMH ITPOOIEMaMH.

Hoes npuknaonou nanpaenrennocmu. Kype ¢pusnku npeanonaraetT 3HaKOMCTBO C IIUPOKUM KPYroM
TEXHUUYECKUX U TEXHOJIOTMUYECKUX MPUTIOKEHUI U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonozusayuu peann3yercsi OCPEICTBOM BBEJCHUS AJIEMEHTOB COJEPKaHMs, OCBSIIEHHBIX
HKOJIOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJOTHM, a
TaKke 00CyXKAeHUs Ipo0IeM pallMOHAIBHOTO IPUPOIOTIONIB30BAHMS U HKOJIOIMUECKON O€30I1aCHOCTH.

Crep)KHEBBIMH 3JIEMEHTAMH Kypca (M3UKH Ha YPOBHE CpPEIHEro oOIiero oopa3oBaHMs SBISIOTCS
¢usnueckue teopuu (GopMupoBaHHE MPEACTABIECHUN O CTPYKType MOCTPOEHUs (PU3MUECKOW TEopHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOE, TPaHUIIAX
IPUMEHUMOCTH TEOPUH, /ISl OIIMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).

CuCTeMHO-JIETETbHOCTHBIN TMMOAX0J B Kypce (UMK peanu3yeTcs Mpexae BCero 3a CYer
OpraHu3alK 3KCIIEPUMEHTAIBHON JeSITeIbHOCTH 0Oydatouxcs. st 6a30Boro ypoBHs Kypca GU3UKU —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H J1a0OPaTOPHBIX padoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Boienenne B yka3aHHOM TMEpeYHE JIA0OPATOPHBIX pabOT, MPOBOMUMBIX JUIS KOHTPOJS M OLEHKH,
OCYILECTBIISICTCS. YUaCTHUKaMU 00pa30BaTeIbHOIO MpoLiecca UCXO0 U3 0COOEHHOCTEH IIIaHUPOBAHUS U
ocHamieHusi kabunera ¢usuku. [Ipm 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYYAIOIMIMMUCS YMEHHUSIMH
IPOBOJUTh KOCBEHHBIE M3MEpPEHMs], HCCIEeIOBaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH U MOCTAHOBKY
OIIBITOB I10 IPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHuE yaemseTcs pPELICHUI0 PAacd€THBIX M KayecTBEHHBIX 3anad. Ilpu stom s
pacu€THBIX 3a7ad TPUOPUTETOM SBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJENbIO,
HO3BOJISIOIINE PUMEHATh U3YyUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIrO pasjiena Kypca, Tak U
MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/enoB. /[ kaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 3a/laHus Ha
O00BsICHEHHE MpOTeKaHUs (U3NYECKUX SBJICHMA M IPOLECCOB B OKpY’KAIOIIEH >KHU3HHU, Tpelyrolue
BbIOOpA (hHU3MUECKON MOJIENH JUIsl CUTYyalluH IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k marepHallbHO-TEXHUYECKOMY O00ECIEeYEeHUIO
y4eOHOTO mporecca 0a30BbIi yPOBEHb Kypca (U3UKH HA YPOBHE CPEIHEro o0mero o0pa3oBaHus JT0JKEH
U3y4yaThbCs B YCIOBMSX IPEIMETHOTO KaOuHeTa (PM3MKU WM B YCIOBHMSIX MHTETPUPOBAHHOIO KaOHWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOro ILukia. B kabuHere QU3MKM JOJDKHO OBITH HEOOXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBIOJHEHMS YKa3aHHBIX B IporpaMMe No (pu3Mke YYeHHYECKHX
MPAKTUYECKUX pabOT U IEMOHCTPAITMOHHOE 000pY/JOBaHHE.

JleMoHCTpanoHHOe 000pynoBaHUEe (OPMHUPYETCS B COOTBETCTBUU C MPUHIMIIOM MUHUMAIbHON
JIOCTaTOYHOCTH M oOecnevynBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B IporpaMme Mo (U3MKEe KIIIOUEBBIX
JEMOHCTpAlMM  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SBJIEHUH W  TPOLECCOB, OJMIHMPUYECKUX H
(GyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpynOBaHME AN YYEHHYECKHUX IPaKTHUECKUX pPaboT (opMmupyeTcs B BHIE
TEMaTHYECKUX KOMIUIEKTOB M OOECIeuMBAETCs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCS.
TemaTnueckue KOMILJIEKTHI J1a00OpaTOpPHOro 000pyIOBaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(POBBIX MPHUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIHHBIX CHCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001I1EM 00pa30BaAHUH SBIISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHs OOYYaIOIIMXCS K HAYYHOMY H3YYEHHUIO HPUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
e pa3BHUTHE NPEACTABICHUI O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE HCCIIET0BATENBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHs] OCHOB CTPOEHUS MaTepHH
U QyH/IaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHue yMEHUN OOBSICHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3NYECKUX 3HAHUUH U
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUH O posid (U3MKU U Pa3BUTHs JIPYTMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI.



JocTwkenne 3THX Ienei oOecrieynBaeTcs pEUIeHHEM CIEAYIOMIMX 3aJad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEAHETO 00IIero 0Opa3oBaHus:

e [pUOOpETeHUE CUCTEMBI 3HaHUI 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSIX,
BKJIIOYass MEXaHUKY, MOJIEKYJSIDHYIO (U3UKY, S3JCKTPOJMHAMHKY, KBAHTOBYIO (H3UKY U
3JIEMEHTHI ACTPOPU3UKH;

e (dopMupoBaHHE YMEHHA NPUMEHSATh TEOPETUUECKHUE 3HAHUSA A OOBACHEHUS (PUIUUECKUX
SBJICHUH B IPUPOAE U JUISL IPUHATHUS NPAKTHUECKUX PELICHU B IIOBCEIHEBHON )KU3HU;

® OCBOGHHE CIIOCOOOB pEUICHMs PA3IMYHBIX 33Jad C SBHO 3aJaHHON (U3NYECKOH MOEIbIO,
3aja4, MOJIPa3syMEBAIOMIUX CaMOCTOSTENIbHOE CO3JaHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBUSIM 3aJ]au;

e [OHMMaHHE (U3MYECKHMX OCHOB M MPHUHLUUIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTMYECKHX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

® OBJIQJICHUE METOJaMHU CAaMOCTOSITEILHOIO IUIAHUPOBAaHUS M IPOBEACHUSA (U3NYECKUX
9KCHEPUMEHTOB, aHajgu3a M MHTEpIpeTauud HHQOPMaLuU, ONpPEIENCHHUs JTOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® (CO3/JaHUE YCIOBUHM JJIs1 pa3BUTUS YMEHHHM IPOEKTHO-HUCCIIEOBATENILCKOM, TBOPYECKOH
NESITEbHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeIHEro o00Iero oOpa3oBaHUs
otBoautcs B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).
[Ipennaraemelii B mnporpaMMe mo (U3MKe NepedeHb J1a0OpaTOPHBIX U MPAKTUYECKUX PadoT

SBJISICTCSA PEKOMEH0BAaHHBIM, YUUTEINb JIeaeT BEIOOp MPOBEIECHUS 1a00paTOPHBIX PadOT U OMBITOB

C Y4€TOM MHANBHIYATBHBIX 0COOEHHOCTEH 00yUJarOMIUXCSL.



COIAEPKAHUE OBYYEHUSA
11 KJIACC
Pa3nes 1. DinekTpoamHamuka

Tema 1. Maznumnoe none. I1eKmpomacHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThHl. B3auMoaelcTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTtHoe mnoje. Bekrop
MarHuTHOM WHAYKIUU. [IpuHIMI Ccynepno3suuuMyM MarHWTHBIX MoJed. JIMHUM MarHuTHOM MHIYKIUU.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TOJIS IOCTOSSHHBIX MarHUTOB.

MarsnuTtHoe 1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa JIMHUI MHAYKUMU MArHATHOIO IOJS JJIMHHOTO
OpsIMOTO TPOBOJAHMKA M 3aMKHYTOI'O KOJBIEBOIO MPOBOAHHMKA, KATyIIKHM ¢ TOKOM. OmbIT Opcrena.
B3auMopeiicTBuE TPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cwia JlopeHua, €€ Moaynb M HampaBieHHE. J[BH)KeHHE 3apspDKEHHOW 4YacTULbl B OJHOPOJHOM
MarHuTHOM moJje. PaGora cwibl Jlopenna.

SlBneHne  smeKTpoMarHUTHOM — mMHAyKuuu.  [loTok  BekTOpa  MarHUTHOM  HMHIYKLIHH.
DIEKTPOABUKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW unaykuuu dapayes.

BuxpeBoe anexktpuyeckoe nosie. DIeKTPOABUKYILAs CUIIA UHAYKIUU B IPOBOJIHUKE, JBUKYILIEMCS
MOCTYIATEIbHO B OJIHOPOJIHOM MarHUTHOM TOJIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOABMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpoHuCTBA U MPAKTUYECKOE TPUMEHEHUE: IOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JluHuY MHIYKIIUKA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amriepa.

[HetictBue cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBneHre HNeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTbD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yueHne MarHuTHOTO TOJIsI KaTYLIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Paznen 2. KonieGanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenbnast cucrema. CBOOOAHBIE MeXaHMUYecKHe KojieObaHus. ['apMoHMueckue KoyieOaHUs.
[lepuon, yacrora, ammiautyaa u asza konedbanuid. [IpykuHHBIM MasTHUK. MaTremMaTHYeCKH MasTHHK.
VYpaBHeHHe rapMoHHUecKkux kosiebanuid. [IpeBpaiienre sHepruu Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiit  koHTyp. CBOOODHBIE  DIIEKTPOMArHUTHBIE  KOJE€OAHUS B HACaIHLHOM
KOJIeOaTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHWYECKUMH U DJIEKTPOMArHUTHBIMH KOJCOAHHSIMHU.
®opmyna TomcoHna. 3aKOH COXpaHEHUS SHEPTUU B HI€ATHHOM KOJIe0aTEIbHOM KOHTYpE.

[IpencraBinenne o 3aTyxaromMX KoieOaHUSX. BBIHYXIEHHbIE MeXaHHYecKHue KoJieOaHHUs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHusI.

Ilepemennbii TOk. CHHYCOMIANBHBIA IEPEMEHHBIH TOK. MOIIHOCTE NEPEMEHHOIO0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIBI TOKA U HATIPSKEHUS.

Tpanchopmarop. I[IpousBojmcTtBo, mepenadya u  TOTpeOJIEHUE  DIEKTPUUYECKOW  DHEPTHUH.
DKOJIOTHYECKUE PUCKU TIPU MPOU3BOJICTBE ANEKTPoIHEpruu. KynbTypa UCIOIB30BaHUS 3JIEKTPOIHEPTUN
B IMOBCEHEBHOM )KU3HH.



TexHudyeckue yCTpOWCTBA M MPAKTUUECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN 3BOHOK, TE€HEpaTop
MEPEMEHHOT0 TOKa, IMHUU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoyeOaTEIbHON CHUCTEMBbI (NMPYKUHHBIA WA MaTeMaTHYECKHUI
MasITHUK).

HabGnronenue 3aryxaromnux Kojie0aHui.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMMbl (3aBUCHMOCTH CHJIBI TOKAa U HaIlPsDKEHHSI OT BPEMEHH) ISl JIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mpu rmociieoBaTeIbHOM COEIUHEHUM PE3UCTOpa, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJa MajblX KOJeOaHUi Tpy3a HA HUTU OT JJIMHBI HUTH U MAacChl
rpysa.

HccnenoBanue mepeMEeHHOro0 TOKa B ILIEMIM W3 IOCIEIOBATENbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTyILKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJIHBI, ycaoBUsl pactipoctpanenus. [lepuos. CkopocTs pacnpocTpaHEeHUs U AJIMHA
BouiHBL. [lonepeunsie u npoaoibHbIE BOMHBL. HTepdepenius u nudpakius MEXaHn4eCKUX BOJH.

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

OJIEKTPOMAarHUTHbIE BOJIHBL. YCIOBUSI M3Jy4€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHranus BekropoB E, B, V B snexrpomarauTHOi BOJHE. CBOMCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe, IpeJoMiieHue, nonuspusanus, audpakuus, uatepdeperips. CKOpoCcTh IEKTPOMArHUTHBIX
BOJIH.

[kana 3meKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIECH Cpeibl.

TexHu4yeckne yCTpOWCTBA M TMPAKTUUECKOE TMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBasl JMATHOCTUKA B TEXHUKE M MEIULMHE, pajap, paauoNpUEMHHK, TEIEBU30p, AHTECHHA,
tenedoH, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmonenne orpaxkeHus U IpeIoMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natephepeHny U AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTMTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanne CBONCTB 3JIEKTPOMATHUTHBIX BOJH: OTpaK€HUE, IPEIOMIICHHE, MOJspU3alius,
nudpakius, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsiMonnHelHOe pacnpocTpaHEHUE CBETa B OJHOpPOJIHOW cpene. Jlyu
cBera. ToueyHbIl HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Ipenomnenne cBeTa. 3aKOHBI TPETOMJICHHS CBeTa. AOCOIIOTHBIN IOKa3aTeNlbh IPEIOMIICHUS.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHbIil yroi MoaHOro BHYTPEHHETO OTPAsKEHMUS.

Hucnepcus ceeta. CroxxHbIl cocTaB 6enoro ceera. LIBer.

Cobupatorue u paccenBaroIue JUH3bI. ToHKas TuH3a. POKYCHOE pACCTOSHHUE U ONTUYECKAas CHIia
TOHKOM JuH3BL. [locTpoeHune n3o0pakeHni B COOMPAIOIINX U paccenBaOIUX JUH3aX. DopMyrna TOHKOM
JUH3bL. Y BEJIUYEHHE, TABAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.



BonnoBast ontuka. MuTepdepeHuns cBera. KorepeHTHbIE HCTOUHUKU. YCIOBUS HAOJIOICHHUS
MakCUMyMOB M MHUHMMYMOB B HHTEp(EpPEHLIHMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOI'€pPEHTHBIX
VCTOYHHUKOB.

Hudpakuus ceera. JudpakiuronHas pemeéTka. Y cioBue HaOMIOIEHHS TJIaBHBIX MaKCUMYMOB IIPH
naJIecHU MOHOXPOMATHYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHuueckue yCTPOHCTBA M TNPAKTUYECKOE NPUMEHEHHE: OdYKH, Jymna, QoToanmnapar,
IPOEKIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOIl, BOJIOKOHHAs OINTHKA, IU(PAKIMOHHAS peIléTKa,
HOJIIPOU .

Jlemoncmpayuu

[IpsMonuHeHOE pacpocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHHe cBeTa. OnTudeckue npudophl.

[TostHOE BHYTpEHHEe OoTpakeHHe. Mozelb CBETOBOA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

Monenu MEKpOCKOIIa, TEJIECKOIa.

Habmionenue naTepdepeHny cBera.

Hab6nronenue nqudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBIL.

[TosryueHue cnekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

M3mepenue nokasaress IpeJoMIICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3aX.

HaGnronenue nucnepcuu cBeTa.

Paznen 3. OcHOBBI cIeHATbHOI TEOPUH OTHOCHTEIHLHOCTH

I'paHunpl NOPUMEHMMOCTH  KJIACCHMYECKOM MexaHuku. [locTynarsl crnenuanbHOW — TEOpHUH
OTHOCUTEJIbHOCTH: MHBAapUAHTHOCTb MOJYJS CKOPOCTH CBETa B BAaKyyMe, IPHHIMII OTHOCUTEIbHOCTHU
OUHIITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPAILLEHUE JITHHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOSL.

Pa3nen 4. KBanroBas puszuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3HEpruM PoToOHA € €ro YacTOTON. DHEPrus U UMITYJIbC (POTOHA.

OtkpeiTue u uccienoBanue (oroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl (oTodddexTa.
VYpaBuenue DiiHmreitHa g poroaddexra. «KpacHas rpanuna» Gororddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHYECKOE IEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa M IMpakTUUYECKOe NMpUMEHEHHE: (OTONIEMEHT, (POTOAATUNK, COIHEUHAs
6arapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pe3epdopna mo paccesnuro o -dactuil. [lmanerapHas monuens
atoma. Iloctynarel bopa. U3nydyenue u nornomenue (GOTOHOB MPH MEpeXoje aroMa C OJHOTO YPOBHS
SHEpPIruM Ha Apyroul. Buasl criekTpoB. CieKTp YpOBHEHN SHEPTUU aTOMa BOJIOPOJA.

Bonnossle cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyuyeHHE.

TexHuueckue yCTpOWCTBA M IMPAKTUUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIH aHaiu3 (CHEKTPOCKOM),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeHuaThIX CIEKTPOB H3ITyUSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue muHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JI0Ka3bIBAIOIME CIOKHOCTb CTpoeHus sapa. OTKpBITHE pPalMOaKTUBHOCTH.
OmnbiTel Pesephopaa mo ompeneneHuio cocraBa pajanoakTHBHOTO m3nydeHus. CBoiicTBa anbga-, Oera-,
ramMma-Hu3JIy4eHus. BiausHue pagroakTHBHOCTH HA KUBBIE OPraHU3MBI.

OTtkpeITHE TIpOTOHA M HEeWTpoHa. Hykionnas monens siapa I'eiizenOepra—lBanenko. 3apsn sapa.
MaccoBoe uuncno sapa. M3oronsl.

Anbda-pacniaa. OIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacman. ['amma-uzmydenue. 3akoH
pazroaKTUBHOIO pacnaja.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepHele peakuuu. [leneHne u CUHTE3 A1ep.

SAnepubiii peaktop. TepmosimepHslii cunTe3. [IpoGiieMbl M MEPCHEKTUBBI SIEPHOM IHEPTETHUKH.
OKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPIrEeTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHUUYeCKHEe yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHE: JNO3UMETP, Kamepa BuibcoHa, saepHBIi
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 5. JineMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Ortanel pa3BUTHA acTpoHOMUHU. [IpHuKiIasHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

ConneyHas cucrema.

Connue. ConHeuHass akTUBHOCTb. Mctounuk sHeprum CosHua M 3BE34. 3BE31bI, UX OCHOBHBIE
XapakTepuCTUKU. Jlmarpamma  «CHEKTpaJbHBIA  KJacC —  CBETUMOCTBY».  3BE3JBI  TJIABHOU
NIOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTbY Ul 3BE3] INIABHOM IOCIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE NPEICTABICHUS O MPOUCXOXKACHUH U 3Botonuu CosHIa U
3BE3/]. OTalbl )KU3HU 3BE3N.

Mneunsiii [lyre — nama [amaktuka. Ilomoxenwe u aBuxkenue Connma B [Namaktwuke. Twurmbl
rajJlakTuK. PaguoranakTiky U kBazapel. YEpHbIE NBIPHI B siipaxX raJlakTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa066ma. PazOeranue ramaktuk. Teopus bonbiioro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabmioneHnss HEeBOOPYXKEHHBIM TJIa30M C HCIHOJIb30BAHWEM KOMIBIOTEPHBIX MPUIOKEHUN JUIS
orpezieNieHus MOJI0KEeHUs HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBepHOro
HOJIyLIAPHsI U IPKUE 3BE3MBI.

Hab6nronenus B reneckon JIynsl, mraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3ukn W acTpOHOMHUH B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHAIBHOW W ATHYECKOM
cdepax IesTeTbHOCTH YelloBeKa, poJib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM HayyHOH KapTHHE
MUpa, poib GU3NYECKON TeOprH B (OPMUPOBAHUU MPEACTABICHUHN 0 (PHU3MUECKOI KapTHHE MUpPa, MECTO
¢u3nueckoil KapTHHBI MHUpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX MPEICTABICHUHA O
pUpoJIE.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisiercs ¢ yu&€ToM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcaMu MaTeMaTHKH, OMOJIOTHMHM, XUMHH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBSI3aHHbIE C U3yYEHHEM METOJIOB HAY4YHOIO IO3HAHUA: SIBICHUE,
HAYYHbIH (akT, rumoresa, (QU3MUECKas BEJIWYHMHA, 3aKOH, TEOpHUs, HAONIOJECHHE, HKCIEPHUMEHT,
MOJIEJIUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMbl YPaBHEHHH, TPUTOHOMETpUYeCKne (QYHKIMU: CHHYC, KOCHHYC,
TaQHNe€HC, KOTaHINe€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKJECTBO, BEKTOPhl W UX MPOEKIMHU Ha OCHU
KOOpJIMHAT, CJOXXEHHE BEKTOPOB, IPOU3BOJAHBIC JJIEMEHTAPHBIX (DYHKIUH, TNPU3HAKK MOA0OUS
TPEYroJbHUKOB, ONpe/ieeHne oAU IIOCKUX GUryp u oobEma Tel.

buonoeusn: snekrpuueckue SBICHHS B JKMBOH MpHpOJE, KoyieOaTelbHbIE IBMKEHHUS B IKHBON
IPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW NIPUPOJIE, AEHCTBUE PaJUuallui Ha )KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJEKYJ, KpUCTalLIMdecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa30BaHus KPUCTAJUIMYECKOHN PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

leoepaghus: MarHWTHBIE TONIOCa 3E€MJIM, 3aJ€KH MArHUTHBIX pPyA, (QOTOChEMKA 3EeMHOU
IIOBEPXHOCTH, NPEJICKA3aHUE 3eMJIETPSICCHUH.

Texunonoeus: JWHUW DIEKTPOIIEpENay, TIEHEPATOp IEPEMEHHOTO TOKA, 3JIEKTPOJBUIaTElNb,
UHAYKIMOHHAs [e4b, pajgap, paauonpuéMHHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.



IMVMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI TIPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
OcBoenue yueOHoro npeamera «Pus3ukay Ha ypoBHE cpeaHero oOmiero odpasoBaHus (06a30BbIi
ypOBeHb) JOJI’KHO OGGCHG'—II/ITB AOCTHIKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MPCAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JlnyHOCTHBIE PE3YJIbTATHl OCBOCHHS yUeOHOT0 npeamera « Du3nKay JT0JKHBI OTPaXKaTh TOTOBHOCTh
U CIIOCOOHOCTh 00YYaIOIIMXCsl PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHUEHTAllUW, TMO3UTHUBHBIX BHYTPEHHUX YOEXKJIEHHUM, COOTBETCTBYIOIINX
TPAJMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, pAaCIIMpPEHHE >KU3HEHHOTO OIbITa U OIbITa
JESATEILHOCTH B MPOIIECCE peau3allii OCHOBHBIX HAIMpaBJICHUN BOCIMUTATEIbHON JCATEIHHOCTH, B TOM
YHClie B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH O0YyYaromierocss Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

MPUHITHE TPAIUIIUOHHBIX 00IIEUYETIOBEUYECKUX TYMAHUCTUYECKUX U JIEMOKPATUUECKUX [IEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAaX IPAKIaHCKOTO OOIIECTBA, Y4aCTBOBATh
B CAaMOYIPAaBJIEHUHU B 00pa30BaTeIbHOM OpraHU3aIiy;

YMCHHE B3aMMOJICHCTBOBATH C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIUSAMU H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMAaHUTAPHOU M BOJIOHTEPCKOM 1€ATETbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHHSIM POCCHICKUX Y4YEHBIX B
obnact pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M NPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTUPYAICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B IEATEIHLHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas 3CTETUKY HAy4YHOIO TBOPYECTBA, MPHUCYILETO
¢uznueckoil Hayke;

5) TpynoBoro BocnuTaHus:

WHTEpPEC K pasinyHbIM chepaM mpodecCHOHATBbHON AESITENHHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKON U TEXHMKOW, YMEHHE COBEpILATh OCO3HAHHBIN BhIOOp Oymyiied mpodeccuu U pearn3oBLIBAThH
COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa30BaHHUIO B 001MacTH (U3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 93K0JIOrMY€eCKOr0 BOCIUTAHUS

c(hOpMUPOBAHHOCTh ~ JKOJIOTHYECKOM  KYJIbTYpPhl,  OCO3HAaHHME  TJ00aTbHOTO  XapakTepa
9KOJIOTHYECKUX TPOOIIeMm;

IJJAHUPOBAHUE M OCYIIECTBJICHUE JIEHCTBUM B OKPYKAIOUIEH Cpele Ha OCHOBE 3HAHUS LeNer
YCTOMUYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATEIHHOCTH SKOJOTUYECKOW HAMpPABICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUI TI0 PH3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
¢buznyecKoil HayKu;

OCO3HAaHHE IICHHOCTH HAyYHOW JesATeNbHOCTH, TOTOBHOCTH B TMpOIecCe H3yueHUs (PUIUKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIHCKYIO IESITEIbHOCTh MHINBUIyaIbHO U B TPYIITIE.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
ba3oBrble JJornyeckue 1eMCTBHUA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, paccCMaTpuBaTh €€ BCECTOPOHHE;

OIpPEAEIATh LENU AESATEIbHOCTH, 331aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTbiBaTh IUIAH pEIICHHs MPOoOJeMbl ¢ y4YETOM aHAIM3a HMMEIOIUXCS MaTepUalIbHBIX H
HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YNbTATOB LIEJISIM, OLIEHUBATH
PUCKH MOCIEACTBUH ACSITEIBHOCTH;

KOODAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUSX  pPEaJbHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBrble ucciaenoBaresLCKue AeiCTBHSA.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHU U METOAaMU (PU3NIECKOI HAyKH;

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENBLCKON U MPOEKTHOM AESITETbHOCTH B 00JacTH (DU3HKH,
CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB DPELICHHUs 3a1ad (PU3HMUEecKoro
COZIepKaHUsl, TPUMEHEHUIO PA3JIMYHBIX METO/I0B [T03HAHMUS;

BJIAQJIETh BHMJIAMHU JCSATEIIBHOCTH [0 IIOJIyYEHHUIO HOBOIO 3HaHHUS, €ro MHTEpIpeTalu,
npeoOpa3oBaHUI0 M NPUMEHEHUI0 B PA3NMYHBIX YUEOHBIX CUTYallUsX, B TOM YHCJIE MPHU CO3JIaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a/ady, BbIABUIATh T'MIIOTE3Yy €€
pelleHrs, HAXOAWUTh apryMEHThl JUIS JOKa3aTelbCTBA CBOMX YTBEP)KICHHM, 3ajaBaThb NapaMmeTpbl U
KPUTEPUU PELLICHHUS;

AQHAIN3UPOBATh IOJIYYEHHbIE B XOJE PELICHHS 3aJaud Pe3yJbTaTbl, KPUTUYECKH OLICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSX;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTEIbHON AEATEIBHOCTH, B TOM YHCIIE
Py U3y4eHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHTYaIlUsM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS M0 (PU3HMKE B IPAKTUUYECKYIO 00I1aCTh KU3HEACITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MIOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4uH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBBIKAMM MOJydyeHUs MHPOpMAIU (PU3NUECKOTO COJACpPKAHUS U3 HCTOUYHUKOB Pa3HbBIX
TUIIOB, CAMOCTOSITEIBHO OCYHIECTBJIATH TIOUCK, AaHAJIU3, CHUCTEMATH3alUI0 W HWHTEPIPETALHUIO
MH(pOpMaIlUU Pa3InYHBIX BUJIOB U (OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpEACTBA HMH(DOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIOZCHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHMEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U ITHUECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

co3/aBaTh TEKCThl (PU3NYECKOTO COJEpPXKAHUS B pa3lW4HbIX (opMarax C y4y€TOM Ha3HAUYEHUS
UH(OPMALIUH U LIEJIEBOM ayTUTOPHH, BBIOMpAsi ONTUMAIbHYIO (OPMY MPEACTABICHUS U BU3yaIU3alllu.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3MKU U BO BHEYPOUHOI IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYaIli U CMATYaTh KOH(IUKTHL,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPENICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAMBUAYAIbHON pabOTHI;

BBIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JeHCTBHH ¢ y4éToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJIEKTHBA,

IIPUHUMATD LI€JIM COBMECTHOM AESTEIbHOCTH, OPraHU30BBIBATH U KOOPIUHUPOBATh JEHCTBUS 1O €€
JOCTH)KEHHMIO: COCTaBIIATh IUIAH JCUCTBUM, pacOpeneisaTbh pOJM € YYETOM MHEHUH YYacCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;



OIICHUBATh KAueCTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHKA KOMAaHJIbI B OOIIMI pe3yibTar o
pa3pabOTaHHBIM KPUTEPHUSIM,

mpeniaraTh HOBBIE TIPOEKTHI, OILIEHWBATh HJEU C TO3WIUA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE MOBEICHUE B PA3IMYHBIX CHUTYAIUSAX, IMPOSIBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe TeiicTBUS
Camoopranuszanmsi:

CaMOCTOSITENILHO OCYIIECTBIIATH MO3HABATEIBLHYIO IEATEIHHOCTh B 001aCTH (DU3HKHU M ACTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIILHO COCTABJIATH IUIAH PEIICHUS paCYETHRIX U KAYECTBCHHBIX 3a/1a4, TJIAH BHITIOTHCHHUS
MPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

Ccroco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAULIUUA B 00JIACTH (DU3WKHU, IMOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIBHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYaI[UsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh, OIICHUBATH
COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJIQ/ICTh HAaBBIKAMU [I03HABATEIbHOW pe(IeKCHU KaKk OCO3HAHMSI COBEPIIAEMBbIX JEHCTBUU U
MBICTTUTEIILHBIX TTPOIIECCOB, X PE3YJIbTATOB M OCHOBAHHIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEHICHHUS 110 UX CHIDKCHUIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATH CeOsl, TOHMMAsi CBOM HEIOCTATKHU M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO M MIPABO APYTUX HA OMIHOKH.

B nmporecce nocTrkeHuss TUYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOrpPaMMBbI 10 (GU3HKE AJIs YPOBHSA
cpenHero o0miero oOpa3oBaHMs Yy OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOILMOHAIBHBIN HMHTEIUICKT,
npenoiararomuii chOpMUPOBAHHOCTH:

CaMOCO3HAaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSHUE, BUICTH
HaTpaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIHPOBAHUS, BKITFOYAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/IeHNE, CIOCOOHOCTh aIallTUPOBATHCS K AIMOIMOHAIEHBIM U3MEHEHHSIM U MPOSIBIISITH THOKOCTb, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTpeMJIeHHE K JOCTHKCHUIO IENHU U YCIEXy, ONTUMHU3M,
WHUIIUATHBHOCTh, YMEHUE JICHCTBOBATH HCXOJIS U3 CBOMX BO3MOYKHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSHUE OPYTHX, YUUTHIBATH
€ro TPU OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO M COTICPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIOUYAIOUINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C IPYTUMHU JTIOAbMH,
3a00THTHCS, IPOSIBIIATH UHTEPEC M pa3periaTh KOHPIHKTHL

MNPEJIMETHBIE PE3VJIBTATHI

K xoHnmy oO6ydenus B 11 kiiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD y O0YHAIOIUXCA YMEHUI:

JIEeMOHCTPUPOBATh HA MpUMepax pojb U MeCTO (GU3UKU B (POPMUPOBAHHM COBPEMEHHOIN HayuHOU
KapTUHBl MUpa, B PAa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJOTUH, B MPAKTUUYECKON NEeSATENbHOCTU
Jr0/1eH, IeJOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YUUTHIBaTh I'PAaHULBI IPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJENEH: TOUeUHBINH DJIEKTPUUECKHM
3apsil, Jyd CBETa, TOUEUHBIM MCTOYHUK CBETA, sIEpHAsl MOJEIb aToMa, HyKJIOHHAas MOJEIb aTOMHOIO
A1pa MpH pelieHny GU3NUecKux 3aay;



pacrio3HaBaTth (u3Myeckue sABICHHS (IPOIECChl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DM3MKHU: DIEKTpUYECKas IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYCCKOC, MarHuTHOC I[CﬁCTBHH TOKa, B33.HMO,[[€IZCTBPIC MAar"iuToOB, 3JICKTPOMAroMTHAsA HWHAYKIHA,
NEeiiCTBME MAarHUTHOTO TMOJsl HAa TPOBOJHUK C TOKOM U JBIKYIIUICS 3apsl, SJIEKTPOMAarHUTHBIE
KoJieOaHHWsT W BOJHBI, MPSAMOJMHEHHOE pACIpOCTpAaHEHHWE CBETa, OTPaKEHHE, NpPEeIOMIICHUE,
uHTepdepenys, nudpakuus W MOJNSpU3aLUs CBETa, AUCIEpcHsl cBeTa, (hoTodaeKTpuuecKuid ekt
(poroaddexrt), cBeToBOe HaBlIEeHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paJIMOAKTUBHOCTb;

OINMUCLIBATHL  U3YYCHHBLIC CBOMCTBA BCIICCTBA (BJICKTpI/I‘IeCKI/Ie, MAar"duMTHBIC, OIITHYCCKUC,
INEKTPUYECKYIO MPOBOJIUMOCTD PA3IMYHbIX CPEJl) U AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), UCIOIb3YS
¢u3nUecKre BETMUMHBL: SJICKTPUUECCKUAN 3aps, CHIIa TOKA, JEKTPUIECKOe HAPSIKEHUE, HIEKTPHUECKOE
COTPOTUBIIEHUE, PA3HOCTh MMOTEHIIMATIOB, AIEKTPOABIKYILAs CHIIa, padoTa TOKA, UHIYKIUS MarHUTHOTO
nojs, cuiia Amrepa, cuia JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUUYECKOTO U MarHUTHOTO
noJiel, Mepuoja U yacToTa KosiebaHWil B KoseOaTelbHOM KOHTYpE, 3aps] U CHJIa TOKa B IpoLecce
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJieOaHuil, POKYCHOE pacCTOSHHE M ONTHUYECKasl CUja JIMH3bI, TPU
ONMCAHUU TPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICH MCIOJb3YyEMbIX BEIUYMH, UX O0O3HAuUCHUs U
€IMHUIIBI, YyKa3blBaTh (DOPMyIBI, CBSA3BIBAIOIIME JAHHYI (DU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYUHAMU;

OIMUCBIBATH H3YYCHHBLIC KBAHTOBLIC SABJICHUA W HPOHLCCCHI, HCIIOJIbL3YA (1)H31/I‘ICCKI/IC BCJINYHNHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, AJTMHA BOJIHBI U YACTOTA CBETA, DHEPTHs U UMITYJIbC (JOTOHA, IEPUO]T
nojiypacnazga, SHECpTrusd CBA3HM ATOMHBIX AJCP, IIPU ONMMCAHUHA IMPABUJIBHO TPAKTOBATH (1)I/I3I/IIICCKI/Iﬁ CMBICJI
UCIONIB3YEMBIX BEIMYMH, UX 00O3HAUEHUS U €AMHHUIIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOLINE JAHHYIO
(UBHYECKYIO BEIIMYUHY C APYTUMHU BEIIMUYNHAMU, BBIYUCIISATH 3HAYCHUE (PHU3NICCKON BEITHYNHBI,

aHAIM3UPOBATh (GU3NYECKUE MPOIIECCHl U SBIICHUS, UCTIONB3Ys (PU3NYecKre 3aKOHBI U MPUHIUIIBI:
3akoH OMa, 3aKOHBI MOCIIEOBATEIBHOTO M MapaUIeIbHOTO COSIMHEHHS TPOBOIHUKOB, 3aKOH JIKOyIsi—
Jlenia, 3aKOH 3MEKTPOMArHUTHOM MHIYKIIMH, 3aKOH MPSIMOJMHEHMHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI
OTpaKEHMsI CBETA, 3aKOHBI IPEJIOMJICHHUS CBETa, ypaBHEHHE OWHIITEHHA a1 (poTorddexra, 3aKoH
COXPaHEHHUS SHEPTUH, 3aKOH COXPAHEHHUS UMITYJbCa, 3aKOH COXPAHEHHUS IJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsI MAaCCOBOTO YHCJa, TOCTYyNaThl bopa, 3aKoH pagroakTUBHOTO paclana, MpH 3TOM pa3IndyaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHHE U yCIOBHs (IpaHULbI, 00JIacTH)
IMPUMCHUMOCTH,

OTpeNieNATh HalpaBieHWE BEKTOpa WHAYKIMM MarHUTHOTO IOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JTMH30M;

BBITIOJHATL OKCICPUMCHTBI MO  HMCCIICOBAHUTIO (1)I/I3I/I‘~IGCKI/IX SBICHUH WU nmpoueccoB C
UCITOJIb30BAaHUEM NPSMBIX U KOCBEHHBIX M3MEpPEHHil: mpu 3ToM (GOopMylupoBaTh Hpobdiemy/3afauy H
THIIOTE3y YIeOHOTO SKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAIOKEHHOTO 000pyI0BaHUS, TPOBOTUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIICCTBJIATL HNPSAMBIC WU KOCBCHHBIC H3MCPCHUSA (1)I/ISI/I‘~I€CKI/IX BCJIIMYMH, IIpU 3TOM BI)I6I/IpaTB
ONTUMAJIBHBIA CIOCO0 M3MEpEeHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPELIHOCTeH
WU3MEPEHHU;

UCCIIEIOBaTh 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH C HCHOJIB30BAHHWEM MNPSMBIX HW3MEPEHUM: mpu
9TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE Ta0OIHIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yabTaTaM UCCIEIOBAHUS;

coOuoIaTh MpaBHia 0E30MacHOro Tpyda NpPH TPOBEICHHH HCCIESIOBAaHWA B pamMKax y4eOHOTO
JKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M TNPOEKTHON  JEATENbHOCTH C  HCIOJIb30BAHHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000PYIOBAHMUS;

pemiath pacuéTHBIE 3a7aydl C SIBHO 3aJaHHOM (M3NYECKOH MOJENbIo, MCHONb3ys (u3nueckue
3aKOHBI W NPUHOWIIBI, HA OCHOBC aHalIM3a YCJIOBHUA 3aJadu BI)I6I/IpaTI) q)HSquCKYIO MOACIIb, BBIACIATH
¢u3nueckre BeTUUYUHBI U GOPMYIIbI, HEOOXOAUMBIE JJIsl €€ pelIeHHs, IPOBOAUTH PACUETHI U OLIEHUBATh
peaTbHOCTh MOJYYSHHOTO 3HAYCHHS (PU3HMUECKOU BEIIMUNHBI;

peliaTb KaueCTBEHHbIE 3a/ayM: BBICTpAUBaTh JIOTHYECKH HEMPOTHBOPEUYHMBYIO  LIEMIOYKY
pacCyXJIeHHI ¢ ONOpoi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHE SBIICHNUS,



HCIIOJIB30BAaTh MpHU PCUHICHUHN yqe6HBIX 3aaa4 COBpPCMCHHBIC I/IH(l)OpMaI_II/IOHHLIC TEXHOJIOTHU OJIsA
MIOWCKA, CTPYKTYPHUPOBAHHS, HHTEPIPETAMM W TIPEACTABICHUS Y4YeOHOW U HAyYHO-TIOMYJISIPHOMN
UHPOpPMALIUK, TOJIYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUYECKH aHATU3UPOBATH IMOIY4aeMYIO
nHpopmaruio;

OOBSICHATh TPUHIMIIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3inyarb
YCIIOBHS UX O€30MaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

NPUBOIUTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIECTO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

HCIIOJIB30BATh TCOPCTUYCCKHUEC 3HAHUA 110 (bI/ISI/IKe B HOBCGI[HCBHOfI KU3HU I O6€CH€‘-I€HI/I$I
0€30MaCHOCTH TpU OOpaIlleHUH ¢ NPUOOpaMU M TEXHHUYECKUMH YCTPOHCTBAMH, JUISI COXPaHCHHS
3JI0POBBSI U COOJIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKArOIEei cpejie;

paboTaTh B IPYIIIE C BHIMOJHEHHEM PA3JIMYHBIX COIUALHBIX POJICH, TUIAHUPOBATh PabOTy IPYIIIIHI,
PpaluOHAJIbHO PAaCHpCACIIATh O6H3aHHOCTI/I U IIaHUPOBATH ACATCIBHOCTb B HCCTAHAAPTHLIX CUTYyalHUAX,
aJICKBaTHO OIICHUBATH BKJIA]] KQXKJIOTO U3 YYACTHUKOB I'PYIIEI B PEIICHHE PACCMATPUBACMON MPOOIIEMBI.
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Ne n/m f;ﬁ‘;?;ﬁ:::me PAICTOB M TEM Beero Konrpoabusie IIpakTuueckue  IJIEKTPOHHBIE (HM(POBLIE)
padoTnI pPadoThI o0pa3oBaTe/bHbIE PECYPChI
Pa3gea 1. OCHOBBI DJIEKTPOJUHAMUKU
1.1 3aKOHBI IIOCTOSIHHOT'O TOKA. 9 1 https://m.edsoo.ru/7f41c97c
1.2 MarnuTHoe moJe. 6
1.3 DIIeKTpOMarHuTHasT WHTYKITHS. 3 1 1
Hroro no pazueny 21
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexanudeckue KoJaeOaHus 1 BOJHBIL 6 2 https://m.edsoo.ru/7f41c97c
2.2 DJIeKTPOMArHUTHBIC KOJICOAHHSI U BOJIHBI. 6 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pa3nen 3. OITUKA
3.1 I'eomeTpuyeckast OnTUKa. 4 2 https://m.edsoo.ru/7f41c97c
3.2 CBeTOBBIC BOJIHBI. 3 1
Hroro mo pazueny 10
Pa3znea 4. COBPEMEHHBIE ®U3NMYECKHUE TEOPUU
4.1 VICMEHTBI CIICIHATLHOH TeopHH 2 https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH.
4.2 KBanToBas Teopis dIICKTPOMArHHTHOTO 5 https://m.edsoo.ru/7f41c97c
uznyuenus. CTpoeHue aroma.
4.3 DH3HKa ATOMHOIO A/Ipa. DIIEMEHTAPHBIC 8 1 https://m.edsoo.ru/7f41c97¢
YACTHIIEI.
4.4 OneMEeHTHI aCTPOPU3UKH. )
Hroro no pazgeny 21
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O06o061aroniee TOBTOPEHHUE. 1 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 4 5
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DJIeKTpPOHHbIe M (POBbIE

Ne i/ T
2 €Ma ypoxa Kontpoabubsie IIpakTHueckue Aara o0pazoBaTe/bHbIE
Bcero U3Y4YeHUs
padoThI padoThI pecypcbl
OCHOBBI DJIEKTPOJJUHAMUKHA
3aKOHBI MOCTOSIHHOTO TOKA.
1 DNeKTpOHHAs TPOBOAMMOCTH METAJLIIOB. 1 bubmuoreka [JOK
Mogenb 31eKTPOHHOro ra3a. [IoCTOSHHBIN TOK. https://m.edsoo.ru/ff0c9778
Cuita Toka. UCTOYHHKY IOCTOSHHOT'O TOKA.
CTOpOHHI/IC CHIJIBI. BJ'IGKTpOI[BI/DKyH_IaH Ccuia.
, | Qe omerteme Suxon | Busorea 101
JUBL YA HCIHL 71 https://m.edsoo.ru/ff0c98fe
AJIEKTPUUECKOE CONIPOTUBIICHUE BELIECTBA
, | Memasomeen wemmero | BuGorea 10K
£ IR0y e s https://m.edsoo.ru/ff0c98fe
MOJIHOM (3aMKHYTOM) IIenH
4 Pacuér snexTpudeckux menei 1 bubmorexa [IOK
p H https://m.edsoo.ru/ff0c9ac0
5 DJIEKTPUYECKUN TOK B BAKyyME U B Ta3ax 1 bubmorexa [TOK
P vy https://m.edsoo.ru/ff0c9df4
6 DNEKTPUYECKHUIA TOK B paCTBOPAX H 1
pacriaBax 3JeKTPOJIUTOB
7 DIIEKTPUUYECKHI TOK B MOTYIIPOBOAHUKAX. 1 bubnunoreka [JOK
[ToaynpoBOAHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0cal50
bu6mmoreka [IOK
8 Peenne 3axas . https://m.edsoo.ru/ff0ca600
JlaboparopHas pabota Nel «/3mepenue
9 3/1C v BHYTPEHHETO COMTPOTHBIICHUS 1 1
HMCTOYHUKA TOKa»
bubmuoreka [JOK
10 Kontpoeras pabora Ne 1 L L https://m.edsoo.ru/ff0cab8?
MarnuTtHoe moJe.
11 MaruutHoe nosie Toka. OnsIT Dpceresa. bubnnorexka [JOK

Nunpykuust MmarautHoro nossi. OAHOpoIHOE
MarHuTHOE moJje. JINHUM WHIYKIIUHA

https://m.edsoo.ru/ff0cad58
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MarHuTHOTO 1oJisA. JleiicTBre MarHUTHOTO
10JIs1 HA IPOBOJHUK ¢ ToKOoM. Cuna
Awmmnepa. 3akoH Amnepa OnbITel AMiiepa

I[CﬁCTBHC MArdvTHOTIO I10JII Ha paMKy C

bu6mmoreka [IOK

12 TOKOM. DJIEKTPUYECKHUIl IBUTaTENb https://m.edsoo.ru/ffOcaf06
JlelicTBME MAarHUTHOTO TOJIS Ha
13 JBUKYLIUECS 3apsbKeHHbIe yacTullbl. Cuna
Jlopenna
14 MaruutHblil 1oToK. THIYKTUBHOCTH bubmuoreka [IOK
KOHTYpa. DHEPrusi MarHUTHOT'O ITOJIS https://m.edsoo.ru/ff0cb820
15 MarsuTHble CBOMCTBA BEIIECTRA. bubmuoreka [JOK
MarHuTHast IPOHUIIAEMOCTE CPEIbI https://m.edsoo.ru/ffOcbh9c4
16 Pemenue 3agau bubmorexa LIOK
https://m.edsoo.ru/ffOcbb86
DJIEeKTPOMATHUTHAST MHIYKIHA.
g | S daeme B LOK
. ’ https://m.edsoo.ru/ffOchd34
WuaykunoHHBIH TOK. BuxpeBoe siexTpu -
yeckoe nosie. 3J1C nnaykuuu
3aKOH AJIEKTPOMArHUTHOW WHYKITHH.
18 [TpaBuo Jlenna. CriocoObl nmosyyeHus
WHAYKIIHOHHOTO TOKa. CaMOMHTYKITHS
19 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ff0cc324
JlabopaTtopHnas pabota Ne2 «HaGnronenue
20 SIBIICHUS DJIEKTPOMArHUTHON WHAYKIIUU.
Uccnenoanue cioco6oB nonyuerus: 3/(C
UHAYKIIAN»
bubmuoreka [JOK
21 Konrpomras padora Ne 2 https://m.edsoo.ru/ffOcca54
KOJIEBAHUW A 1 BOJIHEI.
Mexanu4yeckue KoJe0aHNUs U BOJTHBI.
22 CBoboansie konebanusi. KonebarensHbie bubmorexa HOK

cuctemsl. [lepuos, yactoTa ¥ aMIUIUTYy 1A
Konebanuii. 'apmoHnUeckue Konebanms

https://m.edsoo.ru/ffOcccOc
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CBoOoaHbIC KOJICOaHUS TPYKUHHOTO

23 masiTHUKA. [lepuon koneGaHuii MpyKUHHOTO bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
MasiTHUKA
CBob6oaHbIe KoeOaHUsl MAaTEMAaTHUECKOTO

24 MmasitHUKa. [leprnon koneGanuit
MaTeMaTHYECKOro MasiTHUK
[TpeBpatenue sHeprun Npu

o5 TapMOHUYECKUX KOJIeOaHHSIX. bubmumorexa [IOK
BoiHykeHHBIC KOTeOanust. MeXxaHHYEeCKHit https://m.edsoo.ru/ffOcc6f8
pe30HaHC
Mexanuueckue BoaHbL. [IpononbHble U

26 [IOTIEPEYHbIE BOJIHBI. CKO}?O(?TI) U IJIMHA bubmorexa HOK

https://m.edsoo.ru/ff0cd350
BOJIHBL. 3BYK M €r0 XapaKTePUCTUKU
27 Pemenue 3amay ubmiorexa [JOK
https://m.edsoo.ru/ff0cd4e0
JlaGopaTtopnast pabora Ne3 «MccnenoBanue bubnuorexa [JOK
28 . .
KOJICOAHH TPYKUHHOTO MasTHUKA https://m.edsoo.ru/ff0cd7f6
JlaboparopHnas pabota Ned «Onpenenenue
29 yCKO}Zl)jeHI/IE CBOgOIIHOFO Haz{eHI/II; cﬂ bubmorexa [TOK
https://m.edsoo.ru/ff0cd67a
MOMOIIIBI0 MATEMAaTHYECKOT0 MasiTHUKA
DJIEKTPOMarHuTHbIC KoJIeOaHus U
BOJIHBI.

30 CB00OOAHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs. bubnuoreka [IOK
Konebatenbhblit kKoHTyp. [Iporeccs! mpu https://m.edsoo.ru/ffOcddle
rapMOHUYECKUX KOJeOaHHUsIX B KOHTYpE.
®opmyna Tomcona

31 BrIHYXI€HHBIE 2JIEKTPOMarHUTHBIC
kosiebanus. IlepeMeHHBIH TOK
Tpancdhopmarop. Koapdunment

32 Tpanchopmanuu. [IpousBoacTso, nepegaya
Y MCIIOJIb30BaHHE AIIEKTPHUUYECKON YJHEPTUH
OTKpBITHIN KOJIEOATEIBHBINA KOHTYD.

13 ["apmonuyeckas >IeKTpOMarHUTHas BOJTHA. bubnuorexa [IOK

JlInHa ¥ CKOPOCTh PacpOCTPAHEHUS
AJIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/ff0ced22
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CBolCTBA 2JIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [IOK

34 [TpuHIMITBI PaAMOCBS3H U TEIICBUICHHS https://m.edsoo.ru/ff0cf02e
35 Pemenne 3amau
bubmuorexa [JOK
36 Korrpossnas pabora Ned https://m.edsoo.ru/ff0cf862
OIITHUKA.
IeomeTpuueckasi ONTHKA.
37 3aKOH MPSIMOJIMHEHHOTO pacpOCTPAHEHUS bu6mmoreka [IOK
cgeta. [Ipunrun [oiiredca. 3akoH https://m.edsoo.ru/ffOcfa42
oTpaxkenus ceera. [loctpoenue
M300pakKeHHUH B TUIOCKOM 3€pKajie
| enmeaons o s B 10K
: https://m.edsoo.ru/ffOcfc68
csera. OnbITel HeroTOHA
| s Teomoeme ppesencis B LOK
patort P m https://m.edsoo.ru/ffOcf6f0
nuH3ax. @opMyia TOHKOHN JIMH3BI
o | oot ot Jepeers Buniorsa LOK
P PPCKIHA. https://m.edsoo.ru/ffOcfel6
npudopbI
n | poermopmespaioretes oposenes B LOK
. https://m.edsoo.ru/ffOcffc4
pacceunBaromIel JTMH3b)
o | Dcpmmpans e e B LOK
ParorL https://m.edsoo.ru/ff0d015e
JIMH3BD»
43 glﬁizg(;z;ee;gﬁ: l];l(;JIH KorepentHsie bubmaorexa [JOK
) https://m.edsoo.ru/ff0d04a6
WCTOYHUKHU BOJH
44 WnTepdepennus ceera. Onpit FOHra
45 Hudpaxus BonH. Judpaxuus ceera. bubnnoreka [JOK
[Tpunnun I'toiirenca - @penens https://m.edsoo.ru/ff0d0302
bu6mmoreka [JOK
46 KonrposbHas pabora Ned https://m.edsoo.ru/ff0d091a
47 COBPEMEHHBIE ®U3NYECKUE bu6mmorekxa [{JOK
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TEOPHHN. DneMeHThI cliemuaJIbHOM
TeOPUH OTHOCHUTEJIBbHOCTH.
[IpencraBneHus 0 MPOCTPAHCTBE M BPEMEHHU
B KJIaccuueckor MexaHuke. [locryiarsl
CIIeIUAILHON TEOPUH OTHOCUTEILHOCTH.
CoObITHE - OJHO U3 OCHOBHBIX ITOHSATHI B
CTO. OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH
CcOOBITHI

https://m.edsoo.ru/ff0dOafa

MaccoBble 1 6e3MaccoBbIE€ YaCTHIIbI.
PenstuBucTckuii umMnynbc. DHEPrusl MOKOSI.

bu6mmoreka [IOK

48 ®opmyna DiHIITENHHA. PenaTuBucTcKast https://m.eds00.ru/ffod0afa
(momHast) sHeprus. [ledext macc u sHEpTUs
CBSI3U
KBaHTOBas1 Teopusi 31eKTPOMATHUTHOT'O
u3iaydenusi. CTpoeHue aToma.
PaBHOBecHOE TEIIOBOE U3ITy4YEHHE.
49 A6comoTHO uépHoe Teno. CriekTpanbHast bubnnorexa [HOK
IUIOTHOCTh YHEPI€TUYECKOM CBETHMOCTH. https://m.edsoo.ru/ff0d0ca8
KBanroBas runoresa [1nanka. [loctostHHas
Ilmanka
50 SBnenue BHeHero ¢poro3ddexra. bubnuoreka [IOK
BakyymHblIit (hoTo31€MEHT https://m.edsoo.ru/ff0d0fd2
51 3akoHbl BHelIHero (hotoaddexra.
VYpaBHenue DifHmTelHa 11 GoTorpdexTa
52 IInanerapnas monens atoma. [loctymnarst bubnuoreka [IOK
bopa https://m.edsoo.ru/ff0d1162
53 JIuneiuaTele CIEKTPBI EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0d1356
du3uKa aTOMHOIO siApa. JJieMEeHTapHbIe
54 YaCTUIBI. bu6mmorexa [IOK
HyxkoHHas Moieh aTOMHOTO sipa. https://m.edsoo.ru/ff0d0e38
N3otomnbl
55 SnepHble cuibl. Y aenbHas SHEPIUs CBA3U

aTOMHOTO sipa
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PagnoakTtuBHOCTE. PamnoakTUBHEBIE
npespameHus. Anbda-, 6eTa u ramma-

56
uznydenue. [IpaBuiia cMereHus s anbda-
pacnana u 6era-pacnaga

57 [Tepuon nmonypacnazna. 3akoH 1
paMoaKTUBHOTO paciajia

58 SnepHble peakuu 1
SlnepHas sHEpreTrKa. JKOJIOTHYECKUE

59 po6IeMbl paboThl aTOMHBIX 1
aJeKTpocTaHnui. TepMosiIepHbIe peaKIuu

60 HoHnsupyroiee u3irydeHue U ero 1
Oouosornyeckoe neicrpue. Jlozumerpus
DJeMeHTapHbIC YACTHIIBI U UX

61 npeBparnicHus. OyHI1aMeHTaIbHBIE 1
B3aUMO/ICHCTBUS

62 KonTponbnas pabota Ned 1
DJIeMeHTBI ACTPO(PU3NKH.

63 Bcenennas u e€ 00bekThI. OnpenencHue 1
pacCTOSIHUM 10 HEOECHBIX Tel
Crpoenue ["amakTuku. THITBI ralaKTHK.

64 3akon Xab6ma. Pacimmpenne BeenenHoii n 1
€€ IBOJIIOLUSA

65 ®uznueckas npupoja ConHua u 3BE3 1. 1
DBOJIOIMS 3BE3]]

66 ConHeuyHasi akTUBHOCTD U €€ BIIMSHUE Ha 1
3emJto

67 Oduznyeckas npupoja ten CorHeTHOH 1
CUCTEMBI. 3aKITI0YCHHE

bubmuorexa [JOK
68 Ododmaromee nogTopente. L https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
» ®usuka, 11 knacc: yaeOHUK 1151 00111e00pa30BaTEIbHBIX YUPEKICHUN: 0a30BbIN YPOBEHB

JI.C. XwxnskoBa, A.A.Cunssuna, C.A. XonmuHa u 1p.-M.:Benrtana-I'pad.2020 r.

METOAUYECKHUE MATEPUAJIBI IJISI YYUTEJIA
Meronuka npenonaBanus ¢uszuku 10-11 kmacceel. ABropsl: JI.C. XmwkHsakoBa, A.A.CuHsSBUHA,

C.A.Xonuna u 1p, Benrana-I'pad, 2020 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
bubnuoteka I{OK, AAKnacc, yun.py, pemry EI'D, ypoku ¢pusuku: http://www.phizinter.chat.ru/




