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PaGouas mporpamma mno ydyeOHoMy mnpeamery «®Dusukay (0a30BbI  ypOBEHb)
(mpenmeTHas o0nacte «EcTecTBeHHO-Hay4HbIE TMpPEIMETH») BKIIOYAET TMOSCHUTEIbHYIO
3aIUCKY, COAep)KaHne 00ydeHUs, TUIAaHUPYEeMble Pe3y/IbTaThl OCBOCHUS MPOTPaMMBI 110 (PH3HKE,
TEeMaTHYECKOE IUTAHUPOBAHUE.

ITosicHuTeIbHAA 3aNIHCKA

PabGouass mporpamma 1o ¢u3uKe 0a30BOro YpOBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TOJOXKEHHH U TpeOOBaHMH K pe3yibTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTenbHON nporpammsl, npeacraBieHHbx B PI'OC COO, a takxke ¢ yuéTom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHUS W KOHIEIIMU MPENOoJaBaHUs y4eOHOTO
npeamera «®uszuka» B oOpaszoBaTenbHBIX — opraHmzammax —Poccuiickoit  Deneparym,
peanu3yromux OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

Conepkanve mporpamMMbl Mo (hU3MKe HamnpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOW KapTHHBI Mupa oOyuaromuxcs 11 kimaccoB mpu oOydeHuM uX (u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOIO noaxoaa. [Iporpamma no ¢usuke coorBeTCTBYET
tpeboBanusiM OI'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METarpeIMEeTHBIM
pe3ynabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOTUMOCTH peaM3allul MEXIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMH IpeaMeTamMu. B Hell ompexpemsroTcs
OCHOBHBIC LIENM M3y4eHUS (U3UKU HAa YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUPYEMBbIE
pe3yabTaThl OCBOCHMA Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIE, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

du3nka kak Hayka o HamOosee OOHIMX 3aKOHAX NPUPOABI, BBICTYNAass B KadyecTBE
y4eOHOro ImpeAMeTa B IIKOJE, BHOCUT CYHUIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM wmupe. LkonbHBI Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMH i €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, IOCKOJIBKY (PU3NUYECKHUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U
SIBJICHUW, W3y4aeMbIX XUMHEH, Ouonoruedd, ¢usnueckoil reorpadueii M acTpoHOMHUEH.
Hcnonp3oBaHne W akTHBHOE NpUMEHEHHE (M3WYECKMX 3HAHMM ONpeAessieT XapakTep H
pa3BuUTHE Pa3HOOOPA3HBIX TEXHOJOTMU B cepe IHEPreTHUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA,
NOJIy4EHHUs1 HOBBIX MaTE€pPHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. V3yuenue Gpu3nku BHOCUT
OCHOBHOHM BKJIaJ B (POPMHUPOBAHUE E€CTECTBEHHO-HAyYHOM KApTHHBI MHpa oOOydaroluxcs, B
(opMHpOBaHUE YMEHUI NPUMEHATh HAYYHBI METOJ O3HAHUS NIPH BBIIIOJHEHUH UMHU y4eOHBIX
HACCJIENOBaHUH.

B ocHOBY kypca (hu3uku A ypoOBHS CpEeTHETO O0IIET0 00pa30BaHuUs MOJIOKEH P UIEH,
KOTOpBIE MO’KHO paccMaTpHUBaTh KaK IPUHLUIIBI €0 IOCTPOCHHUS.

Nnes nenoctHoCcTH. B COOTBETCTBUM € HEM KyPC SIBJIAECTCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOIMPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOM (PU3UKH.

Unes renepamm3ammu. B cooTBeTcTBHMM ¢ HEW Marepuan Kypca (QU3HKH OOBEAMHEH
BOKpPYT (u3uueckux Teopuil. Benymmm B Kypce sBIsS€TCs NMPEACTaBIEHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BEILECTBE U IOJIE.

Wnes rymanutapuzaimu. E€ peanuszanus npennoiaraet (GopMupoBaHHe HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIMAaNa (PU3MUYECKOW HAyKH, OCMBICICHHE CBA3H pPa3BUTHS (QHU3UKU C
pa3BuTHEM OOIIECTBA, a TAKXKE C MHUPOBO33PEHUYECKMMHM, HPABCTBEHHBIMH U IKOJOTHUYECKUMHU
npobiaemMamu.
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Wnes mnpuknanHoi HampasineHHocTH. Kypc ¢usuku mnpenmnonaraer 3HAKOMCTBO C
IMIUPOKUM KPYrOM TEXHHUYECKUX M TEXHOJOTHUECKUX NPUIOKEHUH H3YUYEHHBIX TEOpHHA H
3aKOHOB.

Wnes sKoJOTM3alMM peaau3yeTcsi MOCPEACTBOM BBEACHUS DIEMEHTOB COJCp)KaHHS,
HOCBSIIEHHBIX JKOJOTHYECKUM IpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyXKIeHHS PpoOJIeM paloOHaIbHOTO IPUPOIOTIOIH30BAHHS U
9KOJIOTMYECKOH OE30IaCHOCTH.

CrepKHEBBIMH AJIEMEHTaMU Kypca ()M3MKH Ha YpOBHE CpPEIHEro oOmero odpa3zoBaHus
ABIAIOTCS (u3nyeckue Teopuu ((GopMupoBaHHE MPEICTABICHUH O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUSAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
Hay4YHBIX SBJICHUI 1 IPOIECCOB).

CucTeMHO-eSITeNbHOCTHBIN MOIX0 B Kypce (DU3UKHU pean3yeTcs Ipeke BCEro 3a cYeT
OpraHM3aliK 3KCIEPUMEHTAIBHOMN JIesATeIbHOCTH oOydatomuxcs. [[ns 6a3oBoro ypoBHS Kypca
(GU3UKH — 3TO HCIOJIB30BAHHE CHUCTEMBI (POHTANBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB H
1a0opaTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEAWHEHBI B OOLIUI CIHUCOK
YUYECHHUYECKUX MPAaKTUYECKUX paldoT. BrigeneHue B ykazaHHOM ImepeuHe JabopaTOpHBIX padoT,
OPOBOJUMBIX JJIsI KOHTPOJSI M OLIEHKH, OCYIIECTBIISICTCS y4YacTHUKaMU 0Opa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHaleHus kabuHera gusuku. [Ipu sTom
oOecrieunBaeTCsl OBJIAJCHHE OOYYAIOIIMMHUCS YMEHHUSMH IPOBOIUTH KOCBEHHBIC H3MEpEHHS,
MCCIIECOBAaHHUSA3aBUCHMOCTEH (PM3MYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO MPOBEPKE
HpeITI0KEHHBIX THIIOTES.

Bonbimoe BHUMaHue yaenseTcss penieHnIo pacuéTHBIX M KaueCTBEHHBIX 3aaad. [Ipu aTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 3a/IaHHON (PU3MUECKON MOJEIbIO,
MO3BOJISIOIIMETPUMEHATh H3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3zesia Kypca,
TaK M MHTETPUPYS 3HAHUSA M3 PasHBIX pas3nenoB. s KauyecTBEHHBIX 3a/ad4 MPUOPHUTETOM
SBIIIOTCS. 3a/laHMsl Ha OOBSICHEHHWE TMPOTEKaHUs (PU3NYECKHX SIBICHHH U MPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3UUECKOM MOJENU Ui CUTYallMd HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusamu PDPI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tpolecca 0a30BBIH ypOBEHb Kypca (DM3WKH HAa YPOBHE CPEIHEro
obmero oOpa3oBaHUs JTOJDKEH HM3y4aThCA B YCIOBHUAX IMPEAMETHOTO KaOumHeTa (DU3UKH WM B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOro IuKJa. B xabunere
($U3UKU TOJKHO OBITH HE00X0AUMOE JTabopaTopHOEe 000PYIOBAHKE /TS BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHUYECKUX NPAKTUUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpanmoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHM C HPUHIUIIOM
MHHUMAaJIbHON JOCTATOYHOCTH M 00ECIICUYNBAET IIOCTAHOBKY INEPEUYHCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTpPAlMi JUIS HWCCICIOBAaHHMS H3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPHUIECKUX U (PyHTAMEHTAIBHBIX 3aKOHOB, MX TEXHUUECKUX MPUMEHECHUH.

JlaGopaTopHoe o0opynoBaHME ISl YYCHHYECKUX MPAKTUUYECKUX paboT GopmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreyuBaercs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIFHBIX CHCTEM B BUJIE U POBBIX JTa00PATOPHIA.
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OCHOBHBIMU LETSAMH U3Y4YeHUs! GUUKU B 00ILIEM 00pa30BaHUU SBISIOTCS:

¢dopmHupoBaHHE UWHTEpeca W CTPEeMJICHHS OOyYaromuxcs K HAaydHOMY H3yYEHHIO
IPUPOIBI, pA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE INPEICTABICHUH O HAyYHOM METOAE€ MO3HaHus U (OpMHUpPOBaAHUE
UCCIIEI0BATEIbCKOIO OTHOILIEHHSI K OKPY>KAIOLIUM SBJICHUSIM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa W3Y4E€HHUS OCHOB CTPOEHUS
MaTepuu ¥ QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢dbopmupoBaHHEe YyMEHUI OOBSICHATH SBJICHUS C UCIOJIB30BAHUEM (PU3UYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

¢dbopmMHupoBaHUE MPEACTABICHUNA O PONIM (PU3MKH ISl Pa3BUTUS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTH.

JlocTukeHne 3Tux Ienell o0ecreunBaeTcs pelleHUueM CIEAYIOUIMX 3ajad B Ipolecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus:

MpUOOpeTeHNe CUCTEMbI 3HAHUKU 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHsIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (DU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY
U 3JIEMEHTHI aCTPO(U3UKH;

dbopmupoBaHHE yMEHUI TPUMEHSTh TEOPETUYECKHE 3HAaHUSA I OOBSICHEHUS
¢u3nUecKux SIBICHUH B MPHUPOJE M JUIS MPUHATUS MPAKTUUECKUX PEIICHHH B MOBCEIHEBHOMN
KHU3HH,

OCBOEHHE CIIOCOOO0B pelIeHHsI pa3IMYHbIX 33]1a4 C IBHO 3aJJaHHOM (pru3nueckoi MOJIEIbIO,
3ajjad, IMOAPA3yMEBAIOLUINX CAaMOCTOSATENIBHOE CO3/J1aHUE (PU3MUECKOM MOJENH, aJeKBATHOU
YCIIOBHSIM 3aJ1au;

IIOHUMaHHE (U3NYECKUX OCHOB M IPUHIUIOB JEHCTBUA TEXHUUYECKUX YCTPOWCTB MU
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIA/ICHUE METOJaMHU CaMOCTOSTEIILHOTO IUIAHUPOBAHUS U TPOBEICHUS (DU3MUECKUX
HKCIIEPUMEHTOB, aHAJIM3a W HWHTEpPIpeTaluu HWHPOpPMALUU, ONpPEACICHHUS JOCTOBEPHOCTH
HOJYYEHHOTO pe3ysIbTara;

CO3JJaHUE YCJIOBUM Ul pa3BUTUS YMEHHUM IIPOECKTHO-UCCIIEIOBATEIbCKON, TBOPYECKON
NESITETbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 oOIIero oopa3oBaHus B
11 kmacce orBoauTcs 68 yacoB (2 yaca B HEJENIO).

IIpemiaraemelii B mporpamme 1o (Qu3uKe IepedyeHb JIAOOPATOPHBIX M NPAKTHUECKUX
paboT sBIseTCS PEKOMEHIOBAaHHBIM, YUUTENb JIeNIacT BHIOOp MpoBeaeHHs Ja00paTOpPHBIX paboT
U ONIBITOB € YYETOM MHIMBHIYAJIbHBIX OCOOCHHOCTEH 00yYarOIIXCsl.

Coaepxanue o0yuenus B 11 kinacce

Pazoen 4. Inexmpoounamura. Tema 3. Macnumnoe none. IneKmpomacHUMHASA
UHOYKYUSL.

[TocTostHHBIE MarHWTHL. B3anmoaeicTBHE IMOCTOSTHHBIX MAarHuTOB. MarHuTHoe moJe.
Bektop MaruuTHOM UHAYKIMU. [[pyHIUIT Cynepno3uMy MarHUTHBIX MOJICH. JINHUU MarHUTHOM
uHayKuud. KapTtuHa nuHui MarHUTHOM MHIYKIIUU OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1noje npoBOAHMKA ¢ TokoM. KapThHa NTUHUN MHIYKIUMKA MarHUTHOTO TOJS
JUTMHHOTO MPSMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJBIEBOI'O MPOBOJI-HUKA, KATYIIKU C TOKOM.
OmneiT OpcTena. BzauMmopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HallpaBJICHUE.
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Cuna JlopeHua, €€ Moaynab M HampaBieHHE. JIBM)KEHHME 3apsHKEHHOW 4YacTHULBI B
OJTHOPOJHOM MarHuTHOM mose. Pabora cunet Jlopenna.

SIBneHue DIEKTPOMArHUTHOM MHAYKOUU. IIOTOK BekrOpa MarHUTHOW MHIYKLIHH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHaykiuu dapases.

BuxpeBoe snextpuyeckoe mose. DIEKTPOABHXKYIIAs CHJIA WHIAYKIHM B IPOBOJHHKE,
JBHKYIIIEMCS IOCTYIIATEIbHO B OJTHOPOJTHOM MarHMTHOM IOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTE. SIBIEHNE CaMOMHAYKLIUN. DIEKTPOABIKYIIAs CUIa CAMOMHAYKLINH.

OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHnyeckue ycTpoilcTBAa M TNPAKTUYECKOE IPUMEHEHME: IIOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL], HHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu.

OnbIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHYY MHIYKUMKA MarHUTHOTO TOJISL.

B3aumMopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIATA.

SIBrIeHME IEKTPOMArHUTHOW UHAYKIUH.

[IpaBuio Jlenna.

3aBUCHMOCTb JIEKTPOJABHIKYIIEH CUIIbI MHAYKIIMH OT CKOPOCTH W3MEHEHUsI MarHUTHOTO
MOTOKa.

SIBrIeHNE CAaMOMHTYKLIUH.

YdeHn4ecKuil SKCIIepUMEHT, Ja0opaTopHbIe padOoThI.

N3y4yeHre MarHuTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMarHUTHOM MHYKITUH.

Pazoen 5. Konebanua wu e6oamvl. Tema I. Mexanuueckue u 21eKMpoOMAaCHUMHbLE
KOJeOaHUS.

KonebatenpHass cucrema. CBOOOIHBIE MexXaHWYECKHME KoJyieOaHusa. [ apmMoHMYeckue
koneOanus. Ilepuwon, wacrora, ammumtyga W ¢asza konebanwit. [Ipy>KMHHBIA MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenpupiit koHTYp. CBOOOAHBIE SJICKTPOMATHUTHBIC KOJICOAHUS B UACATHLHOM
KOJIOATEeIbHOM ~ KOHTYpe. AHAJIOTUS MEXIYy MEXaHHMUYECKUMH M 3JIEKTPOMAarHUTHBIMH
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HCATBHOM KOJEOATEIHbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux kKoneOaHusX. BbIHy X /IeHHbIE MEXaHUYECKUE KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CUHYCOUIANbHBINA NIEPEMEHHBIM TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HaIPSyKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya U MOTPEOIICHHE 3JIEKTPHUUECKON SHEPTHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.
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TexHuueckue yCTpOMCTBA W IIPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

UccnenoBanme  mapamMeTpoB — KOJeOaTeNbHOW  CHUCTEMBbl  (MPY)KUHHBIA WU
MaTeMaTUYeCKUN MasiTHUK).

HaGmronenue 3aryxaronmx KojaeOaHmid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3oHanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmmorpaMmbl — (3aBUCHUMOCTH  CHJIBI TOKa M HANPsDKEHUS OT BPEMEHH) JUIs
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onaHc nmpu mocnenoBaTeaIbHOM COSAMHEHUM PE3UCTOPA, KATYIIKA WHAYKTHUBHOCTH U
KOHJIEHCATOopA.

Mopenb TuHUN NEKTPOIIepeaadH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanmne 3aBHCUMOCTH TIEPHOJIa MAJIBIX KOJICOaHH Tpy3a HA HUTH OT JUIMHBI HUTH
Y Macchl rpysa.

HccnenoBanne NEPEMEHHOT0O TOKAa B LENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMACHUMHbLE GOJIHbI.

MexaHu4yeckue  BOJIHBI, YCIOBUA  PaCHpOCTPAHCHHS. [Tepuon. CkopocThb
pacnpocTpaHeHusi ¥ JUIMHa BoJHBL. [lomepeunsle u mpojosibHble BONHBI. MHTepdepeHuus u
T paKus MEXaHUYeCKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJHBI. Y CIOBUSL U3JIYYCHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, v B anexkTpoMarauTHo# BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpaKeHHEe, TMpelioMIIeHHe, mnoysipu3anus, audpakuus, uHTeppepenius.  CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana »neKTPOMAarHUTHBIX BOJH. [I[puMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUIIBE panoOCBA3M U TelleBUACHU. Paaronokanus.

DJIEKTPOMArHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEeIbl.

TexHuueckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
YIBTPA3BYKOBAasl JIMAaTHOCTHUKA B TEXHHKE W MEIULIMHE, pajap, PaAUONPUEMHHK, TEIEBU3OD,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu.

O6pazoBaHue 1 pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneobmromieecs Tei10 Kak HICTOYHUK 3BYKa.

Habntoienue oTpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue narepdepeHimu u Audpakiiny MEXaHUIECKUX BOJH.

3BYKOBOM pPE30HAHC.

HaGnroneHne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanne CBOWCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTpPaK€HUE, IPEIOMIICHHE,
noJisipu3anus, Judpakiuus, THTepdepeHIns.



Tema 3. Onmuxa.

I'eomerpuyeckas ontuka. IIpsMonMHENHOE pacIpoOCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyud cBera. ToueuHbIli HCTOYHHK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHne M300pakeHH B TIJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoOHBI TPEJTOMIICHHS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIi yroja MOJHOrO BHYTPEHHETO
OTPaXKEHUS.

JHucniepcus ceera. CloxxHBIHN coctaB 6enoro cera. L[Ber.

Cobuparonue u pacceuBaromue JuH3bL. ToHkas nuH3a. DOKYCHOE pAaCCTOSIHHE U
ONTHYECKas CHiia TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMUCHHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUIYECKONU ONTHKH.

BonnoBas onrtmka. WaTepdepenums cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaAOJI0/IEHUSI MAaKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIMOHHON KapTUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. JudpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoiicTBa M NpPaKTHYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPaKIHOHHAS
peméTKa, OISIPOU/I.

Jlemoncmpayuu.

[IpsiMonuHeiHOE pacnpocTpaHEHUE, OTpaKeHUE M MpesnoMiieHue cBeta. OnTudeckue
npuOOPHI.

ITonHoe BHyTpeHHEe oTpaxkeHue. Moneins cBeToBoA.

HccnenoBanue CBOMCTB N300payKeHHI B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIA.

Hab6mronenue narepdepeHimu ceera.

Hab6monenue qudpaknum ceta.

Hab6nronenue qucnepcuu ceta.

[Tonyuyenue crekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydeHnue cnekTpa ¢ TOMOMIbIO AUPPAKIIMOHHON PEIIETKH.

HaGmoienue nonsipusanuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopnsie pabomol

N3mepenne nokasaresns MpeoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB M300pakKeHUM B JIMH3aX.

Hab6mronenue qucnepcuu ceta.

Pa3zoen 6. Ocnogwvl cneyuanvbHoii meopuu OMHOCUMENbHOCHIU.

['panubl NPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. [locTynmarel cnienuansbHOM TEOpuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe, MPUHLMII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTD OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs3b MaCChI C SHEPTUEU U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbI. DHEPTHUS MOKOSI.
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Pazoen 7. Keanmoesasa gpuzuka. Tema 1. nemenmoi K6aHmMoBou onmuKu

®otonsl. Popmyina [Tnanka cBs3M 3HEPTrUM POTOHA C €r0 YACTOTOU. DHEPTHS K UMITYJIbC
¢dorona.

OtkpeiTne u uccnegoBanue ¢oroddpdexra. Onbitel  A.I'. CtonmeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddexra.

JaBmenne cBera. OnwiTel [1.H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBAa M NPAKTUYECKOE NMPHUMEHEHHE: (DOTOAIEMEHT, (OTONATUHK,
CoJIHEeYHast 6aTapest, CBETOIHO/.

JleMoHcTpanuu.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodPdekTa.

CBeTOaUOI.

Comnneynas O6arapes.

Tema 2. Cmpoenue amoma.

Mogens aroma Tomcona. OnbiTel Pesepdopaa mo paccesuuto o-dactuu. [lmanerapnas
mopens atoma. [Toctynarsl bopa. M3nydenue u noriormienue GoToOHOB

IIpU NIEPEXOJE aTOMa C OJHOTO YpOBHS 3HEpPruM Ha Apyroil. Bunel crnekrpoB. CrekTp
YPOBHEN 3HEPTUU aTOMa BOAOPOJA.

BonHoBsie cBoiicTBa yacTull. Bosusl ne bpoinsa. KopnyckyisipHO-BOJIHOBOM Tyanu3Mm.

CHOHTaHHOE U BBIHYKJEHHOE U31yYEHUE.

TexHuueckue yCTPOMCTBA W TMPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJIbHBIM aHaIu3
(ciexTpocKom), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu.

Monens oneita Pesepdopna.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HabnroneHue nuHeuaThIX CHEKTPOB U3TyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul.

HaGmronenue nuHeHyaToro crexkTpa.

Tema 3. Amomnoe s0po.

OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHMs  sapa.  OTkpeiTHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa palnoakKTUBHOTO U3ITY4YEHUS.
CgoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OTtkpeiTHe TpoTOHAa W HeWTpoHa. Hyknonnas mozpens siapa [eiizenOepra-lBaHeHKoO.
3apsin saapa. MaccoBoe uucio siapa. M3oTormsl.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMa-usnydeHue. 3aK0H
PaauOaKTUBHOTO pacraja.

DHeprus CBA3U HYKJIOHOB B szpe. SnepHbie cuibl. [ledexT maccer sapa.

Snepubie peakunu. JleneHue u CUHTES AlEp.

Snepubiii peaktop. Tepmosinepusiii cunTes. I[Ipobmembl M MEPCHEKTHUBBI  SAICPHOM
DHEPreTUKHU. DKOJIOTMUECKUE aCIEKThI IEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo161 HAOIIOICHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.

dyHaMEeHTaIbHBIE B3aMMOICUCTBUSA. ENMHCTBO (pr3nyeckoit KapTUHBI MUpA.
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TexHudeckue yCcTpOHCTBA U NMPAKTHYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIIA PeakTop, aTOMHass boMoOa.

Jlemoncmpayuu.

CuéTYnK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTOrpadusim).

IInanupyemsble pe3ybTaThl OCBOEHHS MPOrpaMMbl 10 (U3NKe HA YPOBHE CpPeIHero
0011ero oOpa3oBaHus.

OcBoenne ydeOHOro npenmera «®dusnka» Ha ypoBHE CpeIHEro 00Iero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JIOMDKHO  O0ECHeuuTh  JOCTIDKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JlnuHOCTHBIE pe3ynbTaThl OCBOEHUS ydueOHOro mpenmera «Du3nKa» JOIKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTH OOYYalOIMMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHMEHTalud, TIO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJWIHOHHBIM IIEHHOCTAM POCCHICKOro  0OIIecTBa,
pacipeHne KU3HEHHOTO OIbITa M ONbITa JEATEIILHOCTH B MPOLECCE peau3allii OCHOBHBIX
HaNpaBJICHUI BOCITUTATEIbHOMN JESTEILHOCTH, B TOM YUCIIE B YACTH:

1) IPaKAAHCKOTO BOCTIMTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3UIMKU OOYYaroImerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTHUYECKHX U JIEMOKPATUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NESTENILHOCTh B MHTEpEcax TIpa’KJaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIPABICHUN B 00pa30BaTeIbHON OpraHU3aliHy;

YMEHHE B3aHMOJACHUCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) NaTPHOTUYECKOTO BOCITUTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON TPaKIAHCKON WICHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, IOCTHKEHHUSIM POCCHICKUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKE,

3) IyXOBHO-HPAaBCTBEHHOI'O BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBECHHUS;

CIOCOOHOCTH OILIEHUBATh CUTYALMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B EATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIero;

4) ACTETHYECKOTO BOCITUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUY, BKJIIOUasl 3CTETUKY HAyYHOT'O TBOPUECTBA, IPUCYILIETO
¢u3uueckoii Hayke;

5) TPYIOBOTO BOCITUTAHUS:

UHTEpPEC K pa3iMyHbIM cdepaM MNpoPecCUOHANbHONW [EeATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOM W TEXHWKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TUIAHBI;
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TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO U CaMOOOpa3oBaHMIO B 001acTH (PU3MKH Ha
MIPOTS)KEHUU BCEU JKU3HU;

6) HKOJIOTMYECKOTO BOCITUTAHHS:

c(OPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYPHl, OCO3HAaHHE TJI00AJBHOIO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBIICHUE IEHWCTBUN B OKPYKAIOLIECH Cpelle Ha OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHA YEIIOBEUECTBA;

Pacimmpenue omnbiTa JESTENBHOCTH HKOJIOTUYECKOW HANpaBI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUN TI0 (DU3HKE;

7) [IEHHOCTH HAyYHOT'O TIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAayYHOU AEATEIbHOCTH, TOTOBHOCTD B MPOLIECCE N3YUEHUS (PU3UKU
OCYIIECTBIISITH MPOEKTHYIO ¥ UCCIIE0BATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B mpouecce nocTukeHusi IMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHHUS MPOrpaMMbI MO (PU3UKE
JUII  YpOBHS CpemHero oOmero oOpa3oBaHMs y OOYYarOIIMXCS  COBEPIICHCTBYETCS
SMOILIMOHATBHBIN UHTEIJUIEKT, MIPEeANnoaraoni chopMrupoBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIOCOOHOCTh TOHMMATh CBOE YMOILMOHAIBHOE COCTOSIHHE,
BUJICTHh HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIMOHATBHOM c(hepbl, ObITh YBEPCHHBIM B cebe;

caMOpeTyJIUPOBAHHS, BKITIOYAIOIIETO CaMOKOHTPOITb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJCHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIHOHAIBHBIM
U3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllMHM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHKEHHIO LIETH MU YCIIEXy,
ONTUMM3M, UHUIIUATUBHOCTb, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE JAPYTHUX,
YYUTBIBATh €T0 IPU OCYIIECTBICHUH OOILICHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIOYAIOIINX CITIOCOOHOCThH BBHICTPAWBATh OTHOILICHUS C APYTUMU
JIOJBMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3periaTh KOH(IMKTHL.

MeTtanpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 00IIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OBnazneHne yHUBEpCAIbHBIMU MO3HABATEIbHBIMU JCHCTBUSIMU:

1) 0a30BbI€ JIOTHYECKUE ICUCTBUS:

CaMOCTOSITENTLHO (POPMYJIMPOBATh M aKTyalIM3UpOBaTh MpoOiIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeCIIATH LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPHUH UX TOCTHXKEHUS;

BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHMSI B PACCMATPUBAEMBIX (PUIUUECKUX
SIBIICHUSX;

pazpabareiBaTh IJIaH peHieHWs npoOjemMbl ¢  y4ETOM aHalM3a  HUMEIOIIUXCS
MaTepUaIbHBIX K HEMaTEePHAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU TOCJIEACTBUN JAESTEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBHSX pEalTbHOrO, BUPTYAJIbHOIO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBINLJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 0a30BBIC UCCIICIOBATEIILCKUE ACHCTBHS:
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BJIAJICTh HAyYHOW TEPMUHOJIOTHEW, KIIOUEBBIMU MOHATUSMHU M METOAaMH (pu3nyeckont
HAYKU;

BJIAJICTh HABBIKAMH y4eOHO-MCCIICOBATEIBCKOW U MPOEKTHON JESITEIbHOCTH B 00JaCTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS 3a1a4
(U3NIECKOTO CoepKaHUs, TPUMEHEHHIO Pa3InNIHBIX METOO0B TIO3HAHUS;

BJIAJICTh BUJAMH JIEATEIHHOCTH IO TMOJYYCHHI0O HOBOTO 3HAHUS, €r0 HMHTEPIPETaIlH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JUYHBIX YYEOHBIX CHUTYalMsX, B TOM 4YHCIE MpHU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBIISITh TPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyalIM3MpOBAaTh 3aJady, BBIIBUTATh
TUNOTe3y €€ pelleHHs,, HAaXOAWTh AapryMEHThl JUI JOKa3aTelIbCTBa CBOMX YTBEPXKICHHH,
3a1aBaTh MapaMeTPhl U KPUTEPUU PELICHUS;

aHATM3UPOBATh TIIOJYUYCHHBIE B XOJAE pEIICHHUS 3aJa4dl pe3yJabTaThl, KPUTHUYECKU
OILICHUBATh UX IOCTOBEPHOCTbH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIBHOUN NEATEILHOCTH, B
TOM YHCJIC TIPH U3YUeHUH (DU3HKH;

JaBaTh OLEHKY HOBBIM CHUTYallMsM, OLCHMBAaTh NPUOOPETEHHBIN OIBIT, yMETh
NEePEeHOCUTH 3HaHUS N0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEACATEIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS M3 PaA3HBIX IMPEIMETHBIX OOJACTeH; BBIIBUTATh HOBBIC
UJleu, TpeasaraTh OpPUTMHAJIBHBIE MOJAXOAbI M pEIICHHs; CTaBUTh NpPOOJIEeMBI M 3a/1ayH,
JIOITYCKAOIIIUE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uH(pOpMaLHEi:

BJIQJICTh HABBIKAMH TIOJTYYCeHUsT HHPOpMaIu (pU3MIecKOro copepikaHusl U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBIATh IIOMCK, aHAM3, CUCTEMaTH3alMi0 |
UHTEPIpETANNI0 HHPOPMALIUU PA3THIHBIX BUIOB U (OPM MPEIICTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

UCTOJb30BaTh CPEICTBA MH(POPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/7a4 C COOJIOJACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

CO3lIaBaTh TEKCTHl (U3MUECKOTO COJACPKaHUS B PA3IUYHBIX (opMaTax ¢ y4ETOM
Ha3Ha4YeHWsT WHQPOPMAIMK W  1EJICBOM  ayJUTOPHH, BBIOMpas ONTUMAIbHYIO (opmy
NPEICTAaBIICHUS U BU3yaTH3allHH.

OgnaficHrEe YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU JICHCTBHSMU:

1) oOIeHHe:

OCYLIECTBIATh OOIIEHHE Ha YpoKax (HU3UKK M BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CUTYAIlMid M CMATr4aTh KOH(IUKTHL, pa3BEPHYTO H
JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIOJIB30BAHNEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHas JCATEIILHOCTb:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAJIBHOM paboTHI;
BHIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JCHCTBHHA C YYETOM OOIIMX HWHTEPECOB, H
BO3MOXXHOCTEH Ka)KI0TO YWICHA KOJUICKTHBA;

NPUHUMATh 1M COBMECTHOW JICATEIFHOCTH, OPraHW30BHIBATH W KOOPIWHHPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATH IUIaH JEHCTBUH, pACHPENCNSTh POJIU C YYETOM
MHEHUH yJaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOM paboThI;



12

OLIEHMBATh KaueCTBO CBOETO BKJIA/Ia U KaXI0T0 YYaCTHHKA KOMaHbl B OOIIMNA pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpearaTb HOBbIE IIPOEKTHI, OLEHUBATh MJEU C MO3MLIMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUNMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATErMYECKOE IIOBEJIEHHWE B pA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

OBnageHne yHUBEPCAIIbHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

CaMOCTOSITENILHO OCYLIECTBIIATH IO3HABATENFHYIO JIEATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PELICHMs] pacdE€THBIX M KAaueCTBEHHBIX 3ajay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4YETOM HUMEIOUIUMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacmpsaTh paMKu ydyeOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MpPEANOuYTeHUil; [enarhb
OCO3HAHHBIHI BHIOOD, ApIrYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PEILICHHE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHMIO M TMPOSBICHUIO SPYAULUU B 001acTd (U3MKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHTyalUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU MO3HABATENIbHOM pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX JAeHCTBHIA
Y MBICIIUTEIIbHBIX ITPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BATh MPUEMBI peIIeKCUH ISl OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHMKEHUIO; IPUHUMATH
MOTHBBI M apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YNIbTaTOB AESATEIbHOCTH.

3) NPUHSTHE ce0s U IPYTHX:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPH AHATIU3€E PE3yIbTAaTOB ACSITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKY.

B mponecce m3yuenus kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce oOydarommiics
HAy4yUTCS: JEMOHCTPUpPOBaTh Ha TMpUMEpax poidb U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHUHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B
MPAKTUYECKON ACSITETLHOCTH JIFO/ICH, IIEJIOCTHOCT M €IMHCTBO (PH3UYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHUIBl MPUMEHEHHS W3YYCHHBIX (U3UUECKUX MOJENEH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEUYHBIM MCTOUYHUK CBETA, SJAEpHas MOJAEIb aTOMa,
HYKJIOHHAs1 MOZIENTb aTOMHOTO sI/Ipa MpH pelieHnH (GU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3MUecKue SBICHUS (MPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: dJIEKTpUUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBUE MAarHUTHOIO IOJs Ha MNPOBOJAHMK C TOKOM W JABWXKYIIHUWCS 3apsj,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejaomiieHue, uHTepdepeHius, audpakuus W TOJNApU3alUs CBETa, JHUCIEPCUsl CBETa,
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dorornexkrpudeckuii 3dpdext (pororddekr), CBeToOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJI0POJIa, €CTECTBEHHAS U UICKYCCTBEHHAS PaJIHOAKTUBHOCTH;

OIMKCHIBATh M3yYEHHBIC CBOWMCTBA BEIIECTBA (AICKTPUUYECKUE, MATHUTHBIC, ONTUYECKHE,
INEKTPUUYECKYIO MPOBOJUMOCTD PA3JIMYHBIX CpPel) U AJIEKTPOMATHUTHBIC SIBICHUS (TPOILIECCHI),
UCTIONB3YS (U3NYECKHE BEIMYMHBI: DSJCKTPUUECKUM 3apsl, cuja TOKa, JIIEKTPUYECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh OTEHIIMAIIOB, 3JIEKTPOIBIKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moiisd, cuia Ammnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl DJIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJ U 4YacToTa KojeOaHud B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJa TOKA B MPOIECCE TAPMOHHYECKUX SJICKTPOMATHUTHBIX
koneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWU TMPABUIHHO
TPAKTOBATh (PUIUYECKUI CMBICT HWCIOIb3YEMbIX BEIWYUH, MX OOO3HAYCHWS] M CIUHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUHUHY C JPYTMMH BETMYHMHAMU;

ONUCHIBATh HM3YUYEHHBIE KBAHTOBBIC SBJICHHS M TPOLECCHI, HCIONb3yd (pusnueckue
BEJIMUMHBI: CKOPOCTb AJIEKTPOMAarHMTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus M
uMIyasCc (GOTOHA, TMEPUOJ TOJypacmaaa, SHEpPrus CBSI3M ATOMHBIX SJE€p, HPU OMHCAHUU
MPaBUIBHO TPAKTOBAaTh (DU3UUYECKUU CMBICH HCIOJIB3YEMbIX BEIMYMH, HX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONIUE NAaHHYIO (DH3UYECKYI0O BEIUYHMHY C APYTUMU
BEJIMUMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NUECKON BETUIHHEI;

aHAIM3UPOBATh (DU3MUECKUE TMPOIECCHl U SBICHUS, UCHONB3YS (DU3MYECKHE 3aKOHBI W
OpUHLUIBE: 3akoH OMa, 3aKOHBI TOCHEAOBAaTENIbHOIO U MApAJICIbHOTO  COEIWHEHUS
MPOBOAHUKOB, 3akoH Jlxoynsa-JleHiia, 3akoH AJIEKTPOMArHUTHOM  WHIYKUIHUHM, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUsl CBETa, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI IMPEIIOMIICHUS
CBeTa, ypaBHEHHME OWHImTEHHa s Qorodddexrra, 3aKOH COXpPAHEHHS DHEPTHH, 3aKOH
COXpaHECHHS HMITYJIbCA, 3aKOH COXpPAHEHHs DJJEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUSs
MacCOBOTO 4HCIa, MOCTyJIaThl bopa, 3aKOH paJMOaKTUBHOTO pacrhaaa, MpH 3TOM pa3IudaTrh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BHIPAKEHUE WU YCIOBHsS (TPAHUIIBL,
00J1acTH) TPUMEHUMOCTH;

OTIPE/ICTISATh HAMPABICHHE BEKTOPAa MHAYKIIMA MATHUTHOTO TOJIS MPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopeniia;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBITIOJHATH AKCIEPUMEHThI MO HCCIEIOBAHUIO (PU3MUECKHX SBJICHUH U IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHUH: TMpu ITOM  (QOpPMYIHPOBATH
npolOiieMy/3ajjady W TUMOTE3y Yy4eOHOTO OKCIepUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIC H3MEpEHUS (U3MUYECKUX BEIHYUH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCOO W3MEpPEHUS M HWCIONb30BaTh HM3BECTHBIC METOIBI OICHKHU
MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH  (U3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHMIl: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH Pe3yJbTaThl MOTYYEHHON
3aBUCUMOCTH (HU3MYECKMX BEIMYMH B BHAE TaOMUI U TrpaduKoB, AenaTh BBIBOABI IO
pe3ynbTaTtaM UCCIICOBAHMS;

coOnrofaTh mpaBuia OE30MACHOTO Tpylda NpH TPOBEACHUHM HCCIEIOBAHUN B pPaMKax
yu4eOHOTO OJKCIEepUMEHTa, YYEeOHO-HUCCIIECNOBATEILCKOH U TPOEKTHOM JIEATEIBHOCTH C
UCTIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS;
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pemiaTh pacuy€THBIE 3aJaud C SBHO 33JaHHOM (PU3UYECKON MOJENblo, HUCIONb3Ys
¢u3nueckre 3aKOHBI U MIPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33J1a4d BHIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIACHATh (PU3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUS,
IPOBOJIUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOI'O 3HAYEHUST (PU3UUECKOM BETUUUHBI;

pelaTs KadyeCTBEHHBIE 3a/layM: BBICTPAMBaTh JIOTHYECKH HENPOTUBOPECUYUBYIO LETIOUYKY
paccy)KI€HU C HCIIOJb30BaHMEM HM3YyUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3NYECKUX
SIBIICHU;

UCTOJb30BaTh TPU pEIIeHHH YYeOHBIX 3ajjad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPHUPOBAHHWS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH U
HAYYHO-TIOMYJIAPHOW HMH(DOpPMALIMU, TOJYYCHHOH W3 pPAa3IUYHbIX HMCTOYHHKOB, KPHUTUYECKH
aHaAJM3UPOBATh MOJIy4aeMyl0 HH(POPMALIHUIO;

OOBSICHATh IPUHLUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nuyaTh yCcIOBUs UX O€3011aCHOTO MCIIOJIb30BaHMsI B TOBCEJHEBHOM JKU3HU;

IPUBOAUTH IMPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTOJb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TIOBCEIHEBHOM JKU3HU JUIs
oOecrieyeHus: 6€30MaCHOCTH MPH 0OpaIeHUH ¢ MPHUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3/I0POBbsI U COOJIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolIei cpene;

paboTaTe B TpymIe C BBIIOJIHEHHEM pa3IMYHBIX COLHUAIBHBIX pOJICH, IIaHUPOBAThH
paboTy rpynmbl, panUOHAJIBHO paclpeneiiaTbh O0S3aHHOCTH M IUIAHUPOBATh JESATEIbHOCTh B
HECTaHAPTHBIX CUTYalUsAX, OLCHMBATh BKJIAJ KaXkKIOTO M3 YYACTHUKOB IPYNIBI B PEIICHHE
paccMatpuBaeMoi poOIeMBbI.
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TemaTruveckoe niianupoBanue. 11 kiaace

Ne | Haumenoeanue pazoena | Konuuecmeo Ocnosnbvle 6uovl OeamenbHocmu
Ilpozpammnoe codepicanue
n/n (membut) Kypca uacog odyuaruguxcs
Pa3nea 1. DuekTpoanHaMuka
1.1 |MaruutHoe noie. 12 [TocTossHHBIE MArHUTHI. [IpoBeneHne sKcnepruMEnHTa: N3y4E€HUE MarHUTHOTO

DJIeKTpOMarHuTHast
WUHIYKIHS

B3anMopeicTBre MOCTOSIHHBIX MarHUTOB.
MarnuTHO€ nosne.

BekTop MarHuTHOM MHAYKIIUH.

[IpuHIUI Cyneprno3uIui MarHUTHBIX IOJIEH.
Jlunuu marautHOM nHAYKIMKU. KapTuHa nuHuii
MarHUTHOM MHAYKIIMU TOJIsl TOCTOSTHHBIX
MarHuTOB.

MaruauTHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. KapTruHa
JIMHUW WHIYKUWHA MarHUTHOTO TOJISI JTTMHHOTO
MPSIMOTO MTPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJHKKA, KATYIIKH ¢ TOKOM. OnbIT DpcTea.
B3anMozencTeue MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, €€ MOay/b U HalIpaBJICHUE.
JIBr>KeHUE 3apsKEHHOW YaCTULIbI B OTHOPOJHOM
MarHuTHOM noJie. PaGota cuner Jlopenma.
SIBrieHue 3neKTpoMarHuTHOM MHAYKIUK. [ToTok
BEKTOpa MarHUTHON MHAYKLIVH.
DNEeKTpOABMKYIIASA CHIIA UHIYKIUU.

3aKoH 31eKTpoMaruuTHo nHaykun dapanes.
Buxpesoe anekTpudeckoe nosie.
DNEeKTPOABUKYIIAS CUJIa UHAYKIIUU B
MIPOBOJIHUKE, IBMXKYIIEMCS MTOCTYMATEIbHO B

II0JIS1 KaTYIIKKU C TOKOM; HCCIIEIOBAaHUE IEUCTBUSA
IIOCTOSIHHOT'O MAarHUTa Ha PaMKy € TOKOM;
VICCJICIOBAHME SBJICHUS DJIEKTPOMATHUTHOU
MHAYKLHNH.

OreHka aOCONIOTHBIX M OTHOCHTEIBHBIX
HOTPEIIHOCTEN U3MEpeHH I (PU3NYECKUX BEIUYHH.
OOBsicCHEeHHE PUHIIUIIOB ICHCTBHS U yCIOBUI
0€3011aCHOTO MPUMEHEHUS IOCTOSTHHBIX MAarHUTOB,
JNIEKTPOMAarHUTOB, dJIEKTPOABUTATENS, YCKOPUTEIEH
JJIEMEHTApHBIX YaCTHL], HHAYKIIMOHHOM IeUn.
Pemenue pacu€THbIX 3a7ja4 Ha IpUMEHEHHE HopMyIT
TeMbl «MarHuTHoOE 1oJie. DIEKTPOMarHuTHas
VUHAYKLHS.

Pemenne kauecTBEHHBIX 3a/1a4 C ONIOPOU Ha
U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHEe
ABJICHUS TeMBbI «MarauTHoe noJe.
DIEKTPOMAarHUTHAsE HHIYKLHS.

OmnpeneneHne HaIPaBIICHUS BEKTOPA HHAYKIIUH
MarHATHOTO T0JIS IPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cunsl JlopeHna.

Pacno3naBanue pu3nMUecKuX SBICHUN B y4eOHBIX
OIBITaX U OKPYXKAIOLIEH KU3HU: B3aUMOJICHCTBHE
MarHuTOB, 3JIEKTPOMarHUTHAsI UHAYKIMS, 1EHCTBUE
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OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno JleHuna.

NHayKTUBHOCTB. SIBIE€HUE CAMOUHIYKIUH.
DNEKTPOABUKYIIAS CHUJIa CAMOUHIYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.
DJIeKTpOMarHuTHoe nosje. Texanueckue
YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE!
ITOCTOSIHHBIE MATHUTBHI, JIEKTPOMAarHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX

MarHUTHOTO TOJISL Ha MPOBOJIHUK C TOKOM U
JBWKYILHKCS 3apsii.

AHanu3 31eKTPOMAarHUTHBIX SIBJICHUM C
HCII0JIb30BAHUEM 3aKOHA AJIEKTPOMArHUTHOM
uHAyKIUU. Onucanyue W3y4eHHbIX CBOMCTB BEIIECTB U
3JIEKTPOMArHUTHBIX SIBJIEHUH C UCIIOJb30BaHUEM
bu3nYeCKUX BETMYNH: MHIYKIUS MATHUTHOTO TIOJIA,
cunia Amnepa, cuia JIopeHia, ”HIYKTUBHOCTb
KATYIIKH, SHEPT Ul JIEKTPUYECKOr0 U MATHUTHOI'O

YacTHUI, MHAYKIIMOHHAS T1€Yb noJieu
Hroro no pasneny 12
Paznen 2. KosieGanus u BOJIHbBI
2.1 |Mexanuyeckue u 10 KonebarenpHas cucrema. HccnenoBanue nmapamMeTpoB KoJieOaTeIbHOM CUCTEMBI

AJIEKTPOMAarHUTHBIC
KOJIeOaHus

CB0OOIHBIE MEXaHNYECKIE KOJIeOaHMs.
I"apmonnueckue xonebanus. [lepuon, gactora,
amIuTyzaa u ¢asa koxeOanuii. [IpyxuHHbBII
MasiITHUK.

MaremaTuueckuii MasiTHUK.

YpaBHEHHE TapMOHUYECKUX KOJIeOaHHIA.
[IpeBpanienue 3Hepruu NPy rapMOHUIECKUX
KoJ1eOaHusX.

KonebaTenpHbIi KOHTYD.

CBoOOaHBIC PIIEKTPOMArHUTHBIC KOJICOAHUS B
uealbHOM KoJieOaTeTbHOM KOHTYpe. AHaorus
MEXITYy MEXaHUYECKUMU U SJIEKTPOMATHUTHBIMU
kosiebanusmu. @opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPTHH B UI€ATLHOM
Kose0aTeIbHOM KOHTYDE.

— TIEPH0/1a, YaCTOThI, AMIUTUTYABI U (ha3bl KoJIeOaHUH
(MpY>KUHHBIA W/WJIM MAaTEMAaTUYECKUI MasTHUK).
Habmionenue 3aTyxaonmx KoieoaHui.
HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.
Habmonenue pezonanca. [IpoBenenne skcriepuMenTa:
MCCJIEIOBAHKE 3aBUCUMOCTH NIEPUOA MaJIbIX
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTHU U MaCChl
Ipy3a; UCCIEJOBAHKUE IEPEMEHHOI0 TOKA B LIETIH U3
IIOCJIE0BATENBHO COCIMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

OneHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
HOTPEIIHOCTEN U3MEpEeHH I (PU3NYECKUX BEIUYHH.
OOBsicHEeHHE PUHIIUIIOB ICHCTBHS U YCIOBUI
0€3011acHOT0 MPUMEHEHUS SJEKTPUUIECKOTO 3BOHKA,
reHepaTopa NepEMEHHOr0 TOKa, JIMHUN
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[IpencraBieHue o 3aTyxaOUMX KOJeOaHUSAX.
BreiHyKIeHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHy:KI€HHBIE 2JIEKTPOMAarHUTHBIE
kosiebanus. [lepeMeHHBIN TOK.
CuHycouaaibHbIi IEpEMEHHBIN TOK.
MoUHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U
NEHCTBYIOLIEE 3HAYEHNE CUJIbI TOKA U
HanpspkeHus. Tpanchopmarop. [IpousBoacTso,
nepenaya u NoTpedeHue MeKTPUIECKOn
SHEPTUH.

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
AJIEKTPOIHEPTUHU.

KynpTypa ncnonb3oBanus 31€KTPOIHEPTUU B
IOBCEIHEBHOMN XU3HU.

TexHuueckre yCTpoCcTBa U MPAKTUYECKOE
IIPUMEHEHHUE: JIEKTPUUECKUNA 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JIMHUM JIEKTponepeaay

3JIeKTponepeaay.
Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJaHHOU
(bU3NYECKOI MOJIEINBIO C UCTIOIF30BAHNEM OCHOBHBIX
3aKOHOB U ()OPMYJI, OMUCHIBAIOIINX MEXaHUYECKUE U
AIIEKTPOMArHUTHBIC KOJIeOaHusI.

Ornucanne MEXaHNYECKHUX U 3JIEKTPOMarHUTHBIX
KOJIeOaHMI C HCTIOB30BaHUEM (PU3UYECKUX BEIIMUMH:
MEepPHOJI ¥ YacToTa KoJeOaHui, aMmuinTyaa u ¢gaza
Kosie0aHui, 3aps/l ¥ CUJla TOKAa B TApMOHHYECKHUX
AIIEKTPOMATrHUTHBIX KOJICOAHHSIX.

Pemienne kauecTBEHHBIX 3a/1a4 C ONIOPOU Ha
M3Y4YEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH, OMTUCHIBAIOLINE
MEXaHUYECKUE U DJIEKTPOMArHUTHBIE KOJICOAHMS.
Pabora B rpynmnax npu riaHUpOBaHUM, TPOBEICHUH U
MHTEPIIPETAIMH PE3YJIHTATOB ONBITOB, U aHAJIN3E
JOTIOTHUTEIBHBIX HICTOYHUKOB HH(OPMAIIMHU 10 TEME

2.2

MexaHnueckue 1
3JIEKTPOMAarHUTHBIE
BOJIHEI

MexaHnu4ecKre BOJIHBI, YCIOBUS
pactpocrtpaneHnus. Ilepuon.

CxopocTh pacnpocTpaHEHUs U AJIMHA BOJHBI.
[Tonepeunble U TPOJOJILHBIEC BOTHBI.
HNuTtepdepentius u qudpakins MEXaHHIECKUX
BOJIH.

3ByKk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
BricoTa ToHa. TeMOp 3ByKa. DieKTpOMarHuTHBIC
BOJIHBI.

VYcnoBust u3Iyd4eHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus Bekropos E, B, v B

N3ydenmne oO6pa3zoBaHus M pacpoCTpaHEHUS
MOMNEPEYHBIX U MPOJO0IBHBIX BOJH.

HaGmoneHne oTpakeHus U IpeoMIIeHUS,
UHTEepPEpeHINN U TU(HPAKIUYA MEXaHUUECKUX BOJIH.
Habmioienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA
C aMIUTUTY/ION ¥ 9acTOTOM KOJIeOaHUM, 3ByKOBOTO
pe3oHaHca.

HccenenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHE, IPETOMIICHUE, TTOJISIPU3ALINS, TUPPAKIIHS,
UHTEpEPEHITHS.

N3ydeHune ycrnoBui n3inydeHHs
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3JIEKTPOMAarHUTHOMN BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
MpeIOMIICHUE, TTOJSIpU3aIus, TUPPAKIHS,
uaTepdeperimsa. CKOpOCTh MEKTPOMATHUTHBIX
BOJIH.

[IIxana snekTpoMarHuTHHIX BOJIH. [IprumeHneHnne
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUIIBI PATHOCBA3U U TEIEBUACHUS.
Paaunonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIleu Cpebl.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE
MIPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTBHI,
YIbTPA3BYKOBAsI IMArHOCTHKA B TEXHUKE U
MEIUIUHE, Pajap, paIUONPUEMHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-meup

3JIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM OpUEHTalNN
BeKTOpOB E, B, v B 371€KTpOMarHuTHON BOJIHE.
N3yuenue npuMeHeHust 3IEKTPOMAarHUTHBIX BOJIH B
TEXHHKE U OBITY.

OOBsicHEeHHE PUHIIUIIOB ICHCTBHS U YCIOBUI
0€30MacHOT0 NPUMEHEHUS MY3bIKaJIbHBIX
WHCTPYMEHTOB, YJIbTPa3BYKOBOM JUAarHOCTUKH B
TEXHUKE U MEIUILIMHE, pajapa, paIuoNpUEMHIKA,
TeJeBU30pa, aHTeHHBI, Tenedona, CBU-neun.
Pemenue pacy€THBIX M KaUECTBEHHBIX 33/1a4 C
OMOpOil HAa U3YUYECHHbIE 3AKOHBI U 3aKOHOMEPHOCTH,
OMUCHIBAIOLIUE PACTIPOCTPAHCHUE MEXAHUUECKUX U
AJIIEKTPOMArHUTHBIX BOJIH.

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHHA IS
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U
npecTaBieHus HH(QOPMALIUK TPU MOATOTOBKE
COO0IIeHUH 00 UCTIOIB30BAHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYyactue B ACKyccUU 00 IEKTPOMArHUTHOM
3arpsi3HEHUU OKPYXKAIOLIEH Cpebl.

Pabora B rpynmax npu jiaHHPOBAHUH, IPOBEICHUU U
WHTEPIPETAIH PE3yIbTaTOB ONBITOB, aHAIHN3E
JOTIOTHUTEIBHBIX HICTOYHUKOB MH(OPMAILIMHU 10 TEME

23

OnTuka

11

['eomeTpuueckas onTuka.

[IpsamonnHeiHOE paclipoCTpaHEHHE CBETA B
onHopoaHou cpexe. JIyu ceera. Toueunbii
HMCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.

W3y4eHne sBIEHUS MOTHOTO BHYTPEHHETO
OTpa)kKCHHUs1, €ro IPUMEHEHUS B CBETOBOJIE.
N3yuenue Mozeel MUKPOCKOIIA, TEJIECKOIA.
[TonyuyeHue criekTpa ¢ IOMOIIBIO IIPU3MBI U

T pakinoHHON peméTku. Vi3Mepenue nokasaress
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[TocTpoenue n3o00paxeHu# B IMIIOCKOM 3€pKaje.
IIpenomiienune cBeTa. 3aKOHBI IPETOMIICHUS
cBeTa. AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHUSI.
ITonnoe BHyTpeHHEe oTpaxeHnue. lIpenenpHblit
YTOJI IIOJIHOTO BHYTPEHHETO OTPAKEHUS.
Jucnepcus ceera. CoXHBINA COCTaB OEII0T0
ceerta. IlBer.

Cobwuparornue 1 paccenBaroniue JUH3bI. ToOHKas
nuH3a. POKyCHOE pacCTOSIHUE U ONTUYECKas CHjia
TOoHKOH JInH3bI. [TocTpoeHne nzo0pakeHuii B
COOMpAIOIINX U PACCEHBAIOIIUX JIMH3AX.
@opMyiia TOHKOU JIMH3BL. Y BEITUYCHUE, 1aBACMOE
JINH30M.

[Ipenenbl IPUMEHUMOCTH TEOMETPUUYECKOU
ONTHKH.

Bonnosas ontuka. UHTepdepenius cera.
KorepeHTHbIE HCTOYHUKHY.

VYcnoBus HabOIEHUSI MAKCUMYMOB U
MUHUMYMOB B UHTEP(PEPEHITMOHHON KapTUHE OT
IBYX CUH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.
Hudpaxius csera. Judpakumonnas pemérka.
YcnoBue HaOIIOIeHUS TTIABHBIX MAaKCUMYMOB
IIPU NaJICHUU MOHOXPOMATUYECKOr0 CBETAa HA
TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus cBera. TexHUUECKHE YCTPOMCTBA U
MIPAKTUYECKOE IPUMEHEHHE: OUKH, JIYIa,
doToamnmapar, IpOEKIIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA,

MIPEJIOMJIEHUS CTEKJIA.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
OOBsicCHEeHHE PUHIIUIIOB ICHCTBHS U yCIOBUI
0€3011aCHOTO PUMEHEHUS OUKOB, JIYTIbI,
¢oroanmapara,

IIPOEKIMOHHOTO anmnapara,

MUKPOCKOIIA, TE€JIECKOIA, BOJIOKOHHON ONTHKH,
TUGPaKIIUOHHON pemETKH, MOISIPOHIA.

Pemienue pacy€THbIX 3a71a4 C IBHO 3aJJaHHOU
du3uUecKoil MoIeNbIO

C MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMYII
reOMETPUYECKON ONTUKH.

[Toctpoenue u onucanue U300paKeHus,
C0371aBa€MOI0 IJIOCKUM 3€pKajoM, TOHKOM JIMH30M.
PaccmoTpenue npenenoB IpUMEHUMOCTH
reOMETPUYECKON ONTUKH.

PacniosnaBanue Gpu3ndYecKux SBICHUN B ONBITAX U
OKpY>KaIOIIeH )KU3HU: TIPSIMOJIMHEIHOE
pacnpoCTpaHEHUE CBETA, OTPAXKEHHE, IPETOMIICHUE,
uHTepepeHIHs, AM(PPaKIHsI U TOIAPU3ALUSI CBETA,
JUCIIEPCHUs CBETA.

Wzydenue ycrnoBuii HabIIOACHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTUHE OT JABYX
cuH(pa3HbIX KOTE€PEHTHBIX HCTOYHUKOB.

VYcnoBue HaOMIOIeHUS TTIAaBHBIX MAaKCUMYMOB MIPU
MaJICHUM MOHOXPOMAaTHYECKOTO CBETAa HA
TU(PPaKIUOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX ABJIEHUH C UCIIOJIb30BAaHUEM
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I paKIMOHHAs PEIIETKA, MOISIPOU]

3aKOHOB: 3aKOH IPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI
IPEIOMIICHUS CBETA.

Onucanue ONTHYECKUX SBICHUHN C UCTIOIb30BAHUEM
($u3nUecKuX BeTMYMH: POKYCHOE pAaCCTOSIHUE U
OIITHYECKAasl CHJIA JIMH3bI

Hroro no pazneny

27

Pazgen 3. OcHOBBI cienaJbHOM TEOpUM OTHOCUTEIbHOCTH (Hajiee — CTO)

3.1 |OcHOBBI cieNaILHON 5 I'paHuLIBI IPUMEHUMOCTH KIACCUYECKOMN Pemienne kauecTBEHHBIX 3a/1a4 C ONIOPOU Ha
TEOPUHU MEXaHUKHU. n3ydeHnsble nocrynaartsl CTO.
OTHOCUTEIBHOCTH ITocTynatel cieniuanibHOU TEOPUU Hcnonp3oBanne MHPOPMAITMOHHBIX TEXHOJIOTUH JUIs

OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJYJIS MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U
CKOPOCTH CBETA B BaKyyMe, IPUHIIUI npecTaBieHus HH()OPMALUK TPU MOATOTOBKE
OTHOCUTEIHOCTH DUHILITEIHA. COOOIIIEHUH O TpaHUIlaX MPUMEHUMOCTH
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. KJIacCH4Yeckoy Mexanuku u ocHosax CTO
3ameyIeHHe BpEMEHH U COKPAILlEHUE JJIUHBL.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p Macchl C 3HEPTUEN U UMITYJILCOM
PENATUBUCTCKON YaCTULIbI. DHEPIHsl TOKOS

Hroro no pazneny 5

Paznen 4. KpanroBasi pusnka

4.1 |DnaemMeHTHl KBAaHTOBOMH 7 ®otonbl. Dopmyna [1nanka cBs3u SHEPTUU Hab6mronenue dpotoaddexra Ha ycTaHOBKE €

OIITUKH

(OTOHA C ero YaCTOTON. DHEPTHs i UMITYIIBC
¢dorona.
OtkpeiTHE U uccnenoBanue Gpotorddexra.

Omnsitel A.I'. CroneroBa. 3akousl poTodddexra.

VYpasuenue DitHmteiHa 17151 hoTodPdekra.
«Kpacnas rpanuma» porodddekra. /aBnenue

HUHKOBOM mtacTuHOM. MccnegoBanue 3aKOHOB
BHenHero goroaddexra.

OOBbsicCHEHHEe OCHOBHBIX IPHHIIUIIOB JICHCTBUS
TEXHHUYECKUX YCTPOUCTB, TAKMX KaK: (JOTORIEMEHT,
dboTomaTuuK, CONTHEUHas OaTapes, CBETOAUOI; U
YCJIOBHM MX 0€301acCHOTO IPUMEHEHHS B
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cBera. OnerTe! I1.H. JIebenena.

XuUMHU4YeCcKoe IeicTBHE cBeTa. TeXHUIeCKHue
YCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHE!
dboTosrnemeHT, GOTOAATYNK, COTHEUHAs OaTapes,
CBETOUO/T

MPAKTUYECKOU JKU3HU.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO 3aJaHHOU
(bU3NYECKOI MOJIEINBIO C UCTIOIF30BAHNEM OCHOBHBIX
3aKOHOB U ()OPMYJT KBAHTOBOU ONTHKHU.

Pemenne kauecTBEHHBIX 3a/1a4 C ONIOPOU Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOM
onTuku. PacrosnaBanne GU3NYECKUX SIBJICHUH B
Y4€OHBIX OIBITaX: GOTOINEKTPUICCKU FD(DEKT,
CBETOBOE JIABJICHUE.

Ornurcanne U3y4eHHbIX KBAHTOBBIX SIBJICHUHN U
MPOIECCOB C UCTONB30BaHNEM (DU3HUECKUX BEIIMYUH:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJIbC (DOTOHA

4.2

Crpoenue aToma

Mopenb aroma Tomcona. OnbiTel Pezepdhopaa mo
paccesHuIO a-dactull. [Inanerapnas moaens
atoma. [loctynatel bopa.

W3nyuenue u nornomienue GOTOHOB NpU
Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTUU HA
npyroil. Bunsl cnektpoB. CriekTp ypoBHEH
SHEPruM aToMa BOJOpO/a.

BostHOoBBIE cBOMCTBa yacTull. Bosiabl ne bpors.
KopnyckynsipHO- BOJTHOBOM 1yaniu3m.
CHOHTaHHOE U BBIHYKJEHHOE U31y4EHHE.
TexHuueckre yCTpocTBa U MPAKTUUYECKOE
IIPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIU3
(cnexTpockomn), Ja3ep, KBAaHTOBBIN

KOMITbIOTEP

N3yuenue moxenu onbita Pesepdopra.
[TpoBeneHme sKciepuMeHTa 10 HaOIIOJCHUIO
nuHenyaToro cuekrpa. OneHka abCoMOTHBIX U
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN U3MEPEHUIN
(U3NUECKNUX BETUYMH.

N3yuenue Mmoznenu aroma: ToMCOHa, INTAHETAPHOU
MOJIeNIi aToma, Mojienu atoma bopa.

N3yuenue criekTpa ypoBHEH 3HEpruu aTroma
Boziopoaa. OObsICHEHNE IPUHITATIOB JIEHCTBUS U
yCIIOBUI 6€30MacCHOT0 MPUMEHEHHS CIIEKTPOCKOIIA,
Ja3zepa, KBAaHTOBOTO KOMIIBIOTEPA.

Pelnienne kauecTBEHHBIX 3a/1a4 C OMOPOMl Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PUZNIECKUE
siBieHUs 110 TeMe «CTpoeHue aTomay.
Pacno3naBanue pu3NUECKuX SBICHUN B y4EOHBIX
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OMbITaX: BOSHUKHOBEHHE JTMHEWUYATOrO CIIEKTpa
U3JIy4CHUS.

AHan3 KBaHTOBBIX IIPOLIECCOB U SIBJICHMI C
UCIIOJIB30BAaHUEM IIOCTYJIaTOB bopa

4.3

ATOMHOE SIAPO

OKCIIEpUMEHTBI, JOKA3BIBAIOIINE CI0KHOCTh
CTPOCHHUS sApa.

OTKpBITHE pATMOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuto cocrasa
panunoakTuBHOTO M3MyyeHus. CBoiicTBa anbpa-,
Oera-, raMMa-u3nyyeHus. Bausiaue
PaaMOaKTHBHOCTH HA KUBBIE OPTraHU3MBI.
OTkpbITHE IPOTOHA U HEWTpoHA. HykiloHHAas
Mozensb siapa [eitsenOepra-VBaneHko.

3apsina siapa. MaccoBoe unciio sigpa. M3otonsl.
Anbda-pacnag. DIEKTPOHHBINA U TO3UTPOHHBIN
Oeta-pacnian. ['aMmma- nzmydenue. 3aKoH
PagMoOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B S7pE.

Snepubie cuibl. Jledekt maccol saapa.
SAnepHsle peakuuu. JleneHne U CUHTES SIEp.
SAnepHslii peaktop. TepMOsSIIEpHBIN CUHTES.

[TpoGneMbI 1 TIEPCTIEKTUBEI SACPHON YHEPTETUKH.

DKOJIOTUYECKHUE aCTIEKTHI SICPHON SHEPTETUKH.
DnieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTto1p1 HaOMIOIEHUS U PETUCTPALIUU
3JeMEeHTapHbIX YacTull. DyHaaMeHTaIbHbIC
B3anMoieiicTBus. EquHcTBO (hrusmueckoit
KapTUHBI Mupa. TexHuueckue yCcTponucTBa u

H3ydeHne sKCIIepUMEHTOB, 10Ka3bIBAIOIIUX
CJIO)HOCTBH CTPOEHHSI aTOMHOTO Spa.
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM
dotorpadusam). M3ydeHnue saepHbIX CHIL, SIEPHBIX
peakuuii CHHTE3a U pacnazia, TEpMOsIIEPHOTO
CUHTE3A.

Wzydenne HykinoHHON Moaenu sapa [eiizen6epra-
HBaneHko.

OO0BbsicHeHHE YCTPOICTBA U IPUMEHEHUS TO3UMETPA,
Kamepsl BunbcoHa, siiepHOro peakropa, aToMHON
OOMOBI.

Pemienue 3amad ¢ onopoil Ha MOJTy4YEHHbIE 3HAHUS, B
T.4. 0 3apsAJie ¥ MaCCOBOM YHCIIE Spa.
Pacno3naBanue Gpu3nMUecKuX SBICHUN B y4eOHBIX
OMbITaxX U B OKPY)KAIOIIEH KU3HU: ECTECTBEHHAS U
MCKYCCTBEHHAsI paiMOAKTHBHOCTD.

OnucaHue KBaHTOBBIX SIBJIEHUH U MPOLIECCOB C
UCIOJIb30BaHNEM (U3NYECKUX BEIMYUH: TIEPUOT
MoJTypacnazia, YHeprusl CBSI3U aTOMHBIX AJiep, JePEeKT
Macchl Apa.

AHanM3 NpoueccoB U SBJIECHUMN ¢ UCITOJIb30BAaHUEM
3aKOHOB U IIOCTYJIATOB: 3aKOH COXPaHEHUs
IIEKTPUYECKOTO 3aps/a, 3aKOH COXPAaHEHUS
MaccoBOI'0 4YKca, OCTyaThl bopa, 3akoH
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NpPaKTHYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Bunbcona, simepHblit peakTop, aToMHas om0a

PaauOaKTUBHOTO pacraja.

VYyactue B paboTe Kpyriaoro cTonia
«DyHnaMeHTaAIbHbIE B3AUMOAEHCTBUA. EqUHCTBO
(bu3nUeCcKOil KAPTHUHBI MUPAY.

Hcnonp3oBanre MHPOPMAITMOHHBIX TEXHOJIOTUH JUIS
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U
npescTaBieHus HH(QOPMALUY TPU MOATOTOBKE
COOOIIIEHUH 0 MPUMEHEHUH 3aKOHOB KBAaHTOBOM
(GU3MKY B TEXHUKE U TEXHOJOTHUSX, SKOJIOTHUECKUX
aCIIeKTax sAIepHOU DHEPreTUKH

Htoro no pasneny 17
Paznen 5. O6o0maromee noBTopeHue
5.1 |O6ob6maroriee 4 O06001IeHre U CUCTEMATU3AIIHS COIeP KAHMS VYyacTtue B AUCKYCCHUU O pOJTH (PU3UKH U aCTPOHOMHH
MOBTOPEHUE pas3znenoB kypca «MexaHukay, «MoJeKyspHas | B pa3IHYHBIX cepax AesTeIbHOCTH YeIOBeKa.

¢bu3nKa 1 TEpMOAUHAMUKAY,
«QnekrpoauHaMukay, «Konebanus u BOTHBIY,
«OCHOBBI clleUaIbHONU TEOPUU
OTHOCUTENIbHOCTIY, «KBaHTOBast pusmkay,
«NEeMeHTBI aCTPOHOMHHU U acTpopu3ukuy». Ponb
($U3MKK ¥ ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COIIMAIBHOMN M THISCKOM
cdepax AesTeIbHOCTH YEI0BEKA, POJIb U MECTO
(U3UKHA U aCTPOHOMHH B COBPEMEHHOW HAay4IHOU
KapTUHE MHpA, 3HAYCHUE ONHUCATENNBHOM,
CHCTEMaTU3HUPYIOLIeH, O0BICHUTEIBHOU U
MPOTHOCTUYECKON (PYHKIUH (PU3NUECKON TEOPHH,
poib puznueckoi Teopur B GOPMHUPOBAHUN
NpeJCTaBICHUN O (PU3NYECKON KapTHHE MUPA,

[ToaroToBka cooOmieHn 0 MecTe PU3MIECKOM
KapTUHBI MUpPa B PsIIy COBPEMEHHBIX MPEACTABICHUI
0 NIPUPOJE.

BrimonHnenue y4eOHBIX 3aJaHUH, TEMOHCTPUPYIOLTIX
OCBOEHHE OCHOBHBIX MOHATUHN, GUBNIECKUX BEITUIHH
¥ 3aKOHOB Kypca ¢usuku 10-11 kiaccos
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MecTO (DU3UYECKON KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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