PABOYASA ITPOTPAMMA

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 11 kmacca



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHMA M TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOW mporpamMmel, mpenctaBieHHpix B DPI'OC COO, a Takke ¢ yd€Tom
denepanpHOi pabouell mporpaMMbl BOCIHTAaHHWA M KOHLENIMHM TPENOAAaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusx Poccuiickoit  dDexpepanum,
peayin3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. [Iporpamma o gusuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynpraTaM OOydeHHUs, a TaKXKe YYUTHIBAET HEOOXOJIMMOCTb pealn3allli MEXIPeIMETHBIX
CBsA3eM (PU3MKKM C €CTEeCTBEHHO-HAayYHbIMU Yy4eOHBIMU IpenMeramu. B Hell ompenenstorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKU: JMYHOCTHBIE, METalpeAMETHbIe, NpeaMEeTHbIEe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (GU3MKH Ha 0a30BOM YpOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yIbTaThl MO roJIaM O0yUYEeHHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00ImMX 3aKOHAX MPUPOJIbI, BBICTYIAS B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJl B CHCTEMY 3HAaHUN 00 OKpYXarolleM MUpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOPA3YIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruedt, gusmdyeckoi reorpadueid m acTpoHoMHuel. Mcmonp3oBaHWe W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUN OmpeleNsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTuKH, TPaHCIOpPTa, OCBOEHHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yduenue pu3nku BHOCUT OCHOBHOM BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HayYHBIH METOJ MO3HAHUS MPU BHIMOJIHEHUHU UMHU YUeOHBIX UCCIICJOBAHUIA.

B ocHoBy Kkypca (pusuku ist ypoBHS CpeAHEro 00IIero 00pa3oBaHusl MOJIO0KEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpPHUBATh KaK MPUHLHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuall U3 BCEX pa3/ieNioB (U3MKH, BKIIOYAET KaK BOMPOCHl KJIACCUYECKON, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuall Kypca GU3NKU 00beMHEH BOKPYT
¢u3nueckux Teopuil. Bemymum B Kypce sBisercs (OpMHpPOBAHHE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hoes cymanumapusayuu. EE€ peanuzanus NpeanosaraeT UCHOJIb30BAHUE TYMaHUTapHOTO
noTeHIMana Gu3nyeckoi HayKu, OCMBICICHUE CBSI3M PAa3BUTUS (QU3UKHU C pa3BUTHEM OOIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype GU3nMKu npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss TMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 9KOJOTMYECKHMM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHUS MPOOJIEM paIlliOHAIEHOTO MTPUPOIONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (U3UKM Ha yYpOBHE CpeIHEero o0Imero oOpa3oBaHUS
ABIISIIOTCS pu3MUecKkue Teopuu ((popMHpOBaHHE NPEACTABICHHA O CTPYKType HOCTPOSHHS
¢dusnueckoil Teopud, poyin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'PaHULIAX NPHUMCHUMOCTHU TeOpI/II‘/JI, JJIA OIIMCaHUuA €CTCCTBCHHO -
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CurcreMHO-1eTEIbHOCTHBIN MOAX0/1 B Kypce (PU3MKH peanu3yeTcs MpekIe BCEro 3a CUET
OpraHu3aluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(U3UKM — 3TO MCIOJIB30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPHUMEHTOB U
abopaTOpPHBIX pabOT, KOTOpPhIE B TporpaMme Mo (u3nke OOBEAMHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrieneHue B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MNPOBOAVMMEBIX JId KOHTPOJIA M OLCHKHU, OCYHICCTBIACTCA YYaCTHUKaAMU 06p330BaTeJ'IBHOFO
Iporecca UCX0s U3 0COOCHHOCTEN IUIaHUPOBaHMS U OCHalleHus kabuHeTa ¢usuku. [Ipu sToM
obOecrieunBaeTcs OBJIaJIeHHE OOyJalONIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIE10BaHUA 3aBHUCHUMOCTEN (bHSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPEATOKCHHBIX TUIIOTE3.

Bonsmoe BHUManME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4E€CTBCHHBIX 3a/1a4y. HpI/I 3TOM
IUTsL pacYE€THBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 3a]1a9M C SIBHO 3aJIaHHON (PU3MYECKON MOJIENbIO,
MO3BOJISIFOIIME TPUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHHs U3 Pa3HbIX pa3/ieioB. [ KaueCTBEHHBIX 3aJ1a4 MPUOPUTETOM
SBIISIOTCSL 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NYECKHX SBJICHUM W TPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETH ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHusimu DPI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (DM3MKH HAa YpPOBHE CPEIAHETO
oOuiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSAX MPEIMETHOrO KaOuMHETa (PU3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10DKHO OBITH HE0OXoaUMOe JabopaTopHoe 00OPYIOBAHUE /TS BHIIOJIHEHHUS YKa3aHHBIX
B IporpaMMe Mo (HU3MKE YYCHHYECKHX TMPAKTUYECKUX pPAOOT U JIEMOHCTpalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue GOpPMUPYETCS B COOTBETCTBHH C  IMPHUHIMIIOM
MUHUMAJIbHON OCTATOYHOCTH M 00ecrevrBaeT MOCTAaHOBKY MEPEUYUCICHHBIX B MPOrpaMMe MO
(bu3MKe KIIOYEBBIX JEMOHCTpAIUi A WCCIEJOBaHHS HM3y4aeMbIX SIBJICHHUA U IPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JIaGopaTtopHoe 00OpyAOBaHHE Al YIEHHYECKHX IMPAaKTUYECKHX paboT (opmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecmeyuBaeTcs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndyeckue KOMIUIEKTHI J1TaDOpaTOPHOTO OOOpYJOBaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BaHUHU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IM(POBBIX J1JAOOPATOPHil.

OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE MHTEpEca U CTPEMJICHUs OOyJarOMIMXCSd K HAYYHOMY M3YYEHHIO MPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEACTaBIEHUH O HAYYHOM MeETOJe TO3HaHHUA U  (OPMHPOBAHUE
UCCIIEI0BATENILCKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;



e (opMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa HM3y4YEHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHHH OOBSICHATH SIBJICHUS C HCIOJIH30BaHWEM (PHU3MUECKUX 3HAHHHA U
HAyYHBIX JI0Ka3aTEIIbCTB;

e (opMupOBaHHE MPEACTABICHUI O posi (GU3HUKH TSI Pa3BUTHSA IPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTikeHre 3TUX Ieieil 00ecrieunBaeTcs peuIeHneM CIeIyIoIuX 3a71a4 B Mporecce
M3YYCHHS Kypca (PU3UKK HA YPOBHE CPEAHETO 00IIero 00pa3oBaHMs:

e mpuoOpeTeHHe CHUCTEMBbl 3HaHW 00 OOmMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSX, BKIIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PH3HKY, SJIEKTPOJMHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(U3HKHY;

e (opMupOBaHHE YMEHUU NMPUMEHATh TEOPETUYECKUE 3HAHUS /IS OOBSICHEHUS (PU3HUECKHIX
SIBIICHUH B IPUPOE U JUTSI IPHHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEIHEBHOW )KU3HH;

® OCBOEGHHE CIIOCOOOB pemIeHUs Pa3INYHBIX 33/1a4 C SBHO 3aaHHOW (PU3MUECKOW MOMEIBIO,
3a7ad, MoApa3yMEBaIONINX CaMOCTOSITENbHOE co3MaHue (pU3MUECKOW MOJIENH, alleKBaTHOU
YCTIOBHSIM 33]1a4H;

® TIOHWMaHWe (PU3MUYECKMX OCHOB W TPHHIMIOB JCHCTBUS TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPELY;

® OBJAJICHHE METOJAMH CaMOCTOSITEIHHOTO TUTAHUPOBAHHUS ¥ TIPOBEICHHS (HU3NICCKUX
SKCIIEPUMEHTOB, aHAJU3a W HHTEpHpeTanuu WHGOpPMAalLUU, OMpPENENCHUs A0CTOBEPHOCTH
MOJIyY€HHOTO pe3yJbTaTa;

® CO3/JaHUE YCIOBHH MJIsI Pa3BUTHS YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPUYECKON
NeSITeIbHOCTH.

Ha wusydyenue ¢usnku (6a30BbIi YpOBEHb) Ha YpOBHE CpEIHEr0o oO0IIero oOpa3oBaHMS
oTBoauTCcs 136 yaco: B 11 kimacce — 68 yacoB (2 4aca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (pusnke nepedeHsb 1abopaTOPHBIX U MPAKTUYECKUX paboT
SIBJISIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JeNlaeT BBIOOp MpOBeAeHHS 1a00OpaTOpHBIX paboT u
OTIBITOB C YY4ETOM UHIUBUAYAIBHBIX 0COOEHHOCTEN 00yJatouXxcsl.

COJEP)KAHUE OBYYEHUA
Pa3znea 4. DuekTpoanHaMmuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

IlocTossHHBIE MarHuThl. B3anmmoneicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe IOJe.
Bexrop marauTHOM MHAYKUMH. [IpUHIMI Cyniepno3uIMy MarHUTHBIX NOJIEH. JIMHUM MarHuTHOM
nHAyKnud. KapTuHa TMHUI MarHUTHOW MHAYKLUY TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NpoBOAHMKA C TOKOM. KapTuHa JIMHMH MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TIPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMopaelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MoAylb M HampaBieHue. /[[BukeHHEe 3apsHKEHHOHW 4YacTHIBl B
OJTHOPOJJHOM MarHUTHOM moJie. PaboTa cuiel Jlopenna.

SIBneHME DIEKTPOMArHUTHONW MHAYKIUH. IIOTOK BekTOopa MarHMTHOM WHIYKLHH.
ONEeKTpOABMKYIIAsl CUJIa MHAYKIMHU. 3aKOH AJIEKTPOMAarHUTHON MHAyKuu dapazes.



BuxpeBoe anekrpuueckoe mose. DIEKTPOABMKYIAs Cujla MHIYKIUM B IPOBOJHUKE,
JBUKYIIEMCS IOCTYNATENbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenuna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIUH. DJIEKTPOIBIKYIAS CHJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W IPaKTUUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MAarHUThl,
AJIEKTPOMArHUTHI, JEKTPOABUraTENb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO My4Ka MAarHUTHBIM TIOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOW MHIYKIINH.

[IpaBuito Jlenna.

3aBUCUMOCTD 3JIEKTPOJBMKYIIEH CHIIBI MHIYKIIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MTOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yuenne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIICHNS 3J€KTPOMArHUTHOW MHIYKIUU.

Pa3znea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHumHbsle Ko1e0anus

KonebarenpHas cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJieOaHUsA. [apMoHMYECKue
kosebanus. Ilepwon, dwacrora, ammumtyna W ¢asza kojeObanwit. [IpyXKUHHBI MasSTHHK.
MareMaTuuecknii MasTHUK. YpaBHEHUE TapMOHHYECKHX KojeOanuii. [IpeBpamieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIE KOJEOAHUS B HICATHHOM
KoJeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KoJeOaTelbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojdeOaHUAX. BeIHYXICHHbIE MEXaHUYECKUE KOJIeOaHus.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennsbiii Tok. CUHYCOUJANbHBIN MEPEMEHHBI TOK. MOIIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepemadya W MOTPeONEHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTMYECKME PHUCKH TP MNPOU3BOACTBE 3JeKTpod3Hepruu. KynbTypa wHcnosib3oBaHus
AJIEKTPOIHEPIUU B TOBCEIHEBHOM )KU3HU.

TexHuueckre YCTpPOMCTBA M MNPAKTUUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu



UccnenoBanue mapaMeTpoB KoJieOaTEIbHOM CUCTEMBI (TPYKUHHBIN UM MaTEeMAaTHUUYECKHUI
MasITHUK).

Habmoienue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Ha6nronenue pesonanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKa W HalpsDKEHUS OT BPEMEHH) JUIA
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3onanc npu mocnegoBaTeNIbHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM SIEKTPOTIepeaun.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJe€OaHUi rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne TmepeMEHHOTO TOKa B IEMM W3 TIOCIEIOBATENBHO COCTUHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAaZHUNHblE 60JIHbL

MexaHu4eckue BOJIHBI, yclaoBUs pacnpoctpanerus. [lepuoa. CkopocTh pacpoCTpaHEeHHs
u JuHa BONHBL [lomepeunble W TpoaosbHBIE BOJHBL. MHTepdepenumss u  audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHMs JJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, V B anekrpomaruuTHO# BosHe. CBONHCTBa 3JIEKTPOMATHUTHBIX
BOJIH: OTpaX€HHE, IMpelIoMIIeHHe, Noaspuszanus, audpakius, uHrepdpepenuus. CKopocTh
3NEKTPOMAarHUTHBIX BOJIH.

[lIkaia 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37I€KTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI panOCBs3U U TeEeBUACHUS. Paaronokanusi.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPebl.

TexHuueckre yCTpOWCTBAa W NPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE HUHCTPYMEHTHI,
yJIBTPa3BYKOBasi JIMarHOCTHMKAa B TEXHUKE M MEIUUMHE, pajap, PaAHONpPUEMHUK, TEJIEBHU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomieecs Te1o kak HCTOYHHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeIoMIIeHUS MEXaHMYEeCKUX BOJIH.

Habmonenue natepdepeHny U Jupakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYJOW W YacTOTOM
KoJieOaHuH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJIH:  OTPa)K€HUE, MPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uaTepdepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOE paclipocTpaHEHHUE CBETa B OJJHOPOJAHOMN Cpee.
JIyua cBera. ToueyHBIN UCTOYHUK CBETA.



Otpaxxenue cBera. 3akOHBI OTpaxkeHHs cBeTa. IlocTpoeHune n300paKeHHH B IIIOCKOM
3epKajie.

[Ipenomnenne cBera. 3aKOHBI MpPEJOMJICHHS CBeTa. AOCONIOTHBIA IOKa3aTelb
npenomwiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIil yroa MNOJIHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceera. CiioxxHbli cocTaB Oenoro ceera. L{Ber.

CoOuparommue W paccewBaromue JHH3BL. ToHKass nmH3a. DOKYCHOE pPACCTOSHUE U
ONITUYECKasi cujla TOHKOW JUH3BL [locTpoeHne n300pakeHN B COOMPAIOIINX M PACCEHMBAIOIINX
nuH3ax. PopMyia TOHKOW JIUH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas omntuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEPHEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkuust cBera. [JudpakuuonHas pemeérka. YciaoBuUe HaOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB MU NaIeHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue yCTpoHCTBa M NPAaKTUYECKOE NPHUMEHEHHUE: OYKH, Jymna, ¢oToamnmnapar,
MPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, JU(paKkIuOHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHHE, OTPAKEHUE M MpesioMiieHHe cBeTa. OnTuyeckue
PUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moennb CBETOBOA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Moienu MUKpPOCKOIIa, TeJIECKOTA.

Ha6nronenue narepdepeHImu ceera.

Hab6nronenue qudpaknum cBerta.

Habmronenue nucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaress MpeIoMIIEHUs CTEKIIa.

HccnenoBanue cBOiCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panunel mpuMEHUMOCTH KacCMUECKOM MexaHukH. [locTynaTel crnenmanbHOM Teopun
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTb MOJYJI CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTEIbHOCTH DUHIITEHHA.
OTHOCHTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€VIEHNE BPEMEHH U COKPALLEHUE JUTUHBI.
OHeprus U UMIYNbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl € PJHEPTHEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTHUIIbI. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBasi pusnka
Tema 1. Dnemenmul kearnmoeoii onmuKu



®otonbl. ®opmyna Ilnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTie u wuccnenoBanue Goroadpdexkra. Ombiter A. T. CroneroBa. 3aKOHBI
¢dororpdekra. Ypapuenue DitHmTeitHa as Gpotospdexra. «KpacHas rpanuna» dporodrddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckre yCcTpOHCTBAa W IMPAKTHYECKOE NpPUMEHEHHe: (oTodneMeHT, (POTONaTUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pe3epdopra nmo paccesuuto o -yactuil. [lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u normouienne GOTOHOB MpU MEPEXOJE aroma ¢
OJIHOTO YpPOBHs HHEpruM Ha Jpyroi. Bunpl cnektpoB. CHekTp ypOBHEW SHEpPruM aroma
BOJIOPOJA.
BonHoBsIe cBoMcTBa yacTull. Bosuel ne bpoitnsa. KopryckynsipHO-BOJIHOBOM Tyaiu3Mm.
CrioHTaHHOE U BBIHYXJICHHOE U3TyYECHHUE.
TexHuyecknue yCTpPOMCTBA M NPAKTHUYECKOE TMPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI Ja3epa.
Habmonenue inHeHYaThIX CIEKTPOB H3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Ha6nronenue nuHeHvYaToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOECHHUS  sijpa. OTtkpbITHE
paauoaktuBHOCTH. OnBITH Pedepdopa no onpeneneHno coctaBa paJioakKTUBHOTO U3ITyYSHHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BnusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OTtkpbiTue TpoTOHAa W HeiTpoHa. Hykionnas monens siapa [eiizenGepra—lBaneHko.
3apsan sapa. MaccoBoe uucino sanapa. M30Tomnsl.
Anba-pacnian. DJAEKTPOHHBIM U MO3UTPOHHBIA Oera-pacnan. ['amma-uszinydyeHue. 3akoH
PaAMoOaKTUBHOIO pacnaja.
DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.
SnepHble peakuuu. Jlenenye U CUHTE3 SAEP.
Snepusiii  peakrop. TepmosnepHblii cuHTe3. IIpoOiaeMbl M NEpCHEKTHBH SACPHOM
SHEPreTUKU. JKOJIOTHUECKUE ACIIEKTHI S/IEPHON YHEPTETUKH.
OnemeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.
Metoabl HAOIIOEHNUS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.
dyHnameHTaIbHbIE B3auMoAeHcTBUS. EAMHCTBO (pU3ndecKoit KapTHHBI MHpa.

TexHuueckue ycTpoWcTBa M IMPaKTHMYECKOE NMPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SJIEpHBINA peakTop, aToMHasi bomoa.



Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

MexnpeaMeTHble CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 Kimacce ocymiecTBIsSETCS ¢ y4ETOM
COJICP)KATEIBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHWE, HAydHBIA (pakT, rumore3a, Qu3nUecKkas BeIWYWHA, 3aKOH, TCOpHSs, HAOIIOJICHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI U WX
MPOCKIIMM Ha OCH KOOPJIHMHAT, CJIOKEHHWE BEKTOPOB, MPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKITUH,
MIPU3HAKK TI0I00MST TPEYTOJILHUKOB, OTIPEACIICHNE TIIOMIA TN TIIIOCKUX PUryp u o0pEma Te.

buonocus: >MeKTpUYECKUE SBICHUS B XKUBOW TPHUPOJE, KoJeOaTelnbHBIC JBIKCHUS B
KUBOUW TIPHUPOJIC, ONTUYCCKUE SBIICHUS B JKUBOW NPHUPOJIE, JACHCTBHE pajWallid HA >KHUBBIC
OpPTaHU3MBI.

Xumusa: CTpoE€HHE aTOMOB M MOJIEKYJ, KpHUCTalIMyeckash CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pelIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJIH, 3aJIEKU MAarHUTHBIX Py, (OTOCHhEMKA 3eMHOI
MOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPICEHUH.

Texuonozus: AMHUM DJIEKTpOIIepead, TeHepaTop MepeMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN armnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoeHue yqe6Horo npeamMcTa «®Du3uka» Ha YpPOBHE CpCAHCTO 06IJ_ICFO O6paSOBaHI/I$I
(6330BHI>1 ypOBeHB) JOJIZKHO o0ecneyuTh JOCTHIXKCHUC (S (7197 :01111%0,€ JINYHOCTHBIX,
MCTAIIPpCAMCTHBIX U IIPEAMETHBIX 06p830BaTeJ'ILHLIX pPE3yibTATOB.

JJUHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3ylbTaThl OCBOEHHUs ydyeOHOro mpeamera «Dus3uka» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOyYaroNIMXCsi PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEMH
MO3UIMEN JINYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAlWi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IEHHOCTSAM POCCHIMCKOrO  OOIIeCcTBa,
pacuIMpeHre >KM3HEHHOTO ONBITa M OMNbITa ACSITENBHOCTH B MPOLIECCE pPealM3allid OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOM I€ATETbHOCTH, B TOM YUCJE B YACTHU:

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydarIerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;



NPUHATHE TPAAULIMOHHBIX OOIIEUEIIOBEYECKUX T'YMAHUCTHUYECKHX M JIEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpECax IpakIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTeIbHOM OpraHn3aluy;

YMEHHE B3aUMOJICHCTBOBAaTh C COLHUAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMU ¥ HA3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKON JESTENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'PpaKTaHCKOW MICHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIaM, JOCTH)KEHHUSM POCCHMCKHX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEJCHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAal[MI0 U NMPUHUMATh OCO3HAHHBIE PEIIEHMs, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHbBIE HOPMbI U LICHHOCTH, B TOM YHUCJIE B JESATEILHOCTH YYEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYUBOTO OYAyILIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasi 3CTETUKY Hay4HOTO TBOPYECTBA, MIPUCYILETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEeC K pa3iudHbiM cdepaM mOpodecCHOHATBHONW JesTeNbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3WKOW W TEXHUKOW, YMEHHWE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymien
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TJIaHbL;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caM00Opa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHI, OCO3HAaHHE TJI00AJIBHOIO Xapakrepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE JIEHCTBUN B OKpYXKaloIlleld cpelie Ha OCHOBE 3HAHUSA
1enei yCTOWYMBOro pa3BUTHS YEJIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH HKOJOTHMYECKON HaNpaBlIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS

chOpMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUS HU3NUECKON HAYKH;

0CO3HAHME IIEHHOCTU HAyYHOM JEATENIbHOCTH, TOTOBHOCTh B MpOLIecCe U3ydeHHs (PU3HUKU
OCYIIECTBIATH MPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI
IHo3naBaTebHBIE YHHBEpPCAJbHbIC Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
CaMOCTOSITENIbHO  (pOpMyIIHpOBaTh U aKTyalIM3UpOBaTh MNPOOJieMy, paccMaTpuUBaTh €€
BCECTOPOHHE;
OIPENENATh e EATEIIbHOCTH, 3a1aBaTh ITApAMETPbl U KPUTEPUU UX TOCTHKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;



pa3pabaThiBaTh IJIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHATN3a UMEIONIUXCS MaTePUATBHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YIHTATOB IICIISIM,
OIICHUBATh PUCKU TOCIIEACTBHIA JCSITEILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAOOTy B YCJIOBHSIX pPEATBHOTO, BHPTYAITBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBarejibcKkue 1edCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBHIMH IMOHSATHUSIMH H METOJAMHU (U3NICCKOM
HayKH;

BIIQJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEIILCKON M MPOCKTHOW JCSITETLHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIFHOMY ITOUCKY METOJOB PEIICHUS 3319
(U3HYECKOTO COJIEPIKaHUS, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BIIQJICTh BUJAMH JICATEIHPHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
MpeoOpa30BaHUI0 M TMPUMECHCHHWIO B Pa3jIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHUCIC IPH
CO3/ITaHUHU y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

BBISBIISAT TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3UpPOBATH 3a7ady, BBIJIBUTATH
TUNOTe3y €€ pelIeHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKAa3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPhl U KPUTCPHH PEIICHHUS,

AQHAJIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4d  pPe3yJIbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMYyIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIBHOM JEATEIHHOCTH, B
TOM YHCJIIe IPU U3ydeHUHN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACSATEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE UJICU, TIPEIaraTh OPUTMHAIBHBIE TTOJXOAbI U PEIICHHUS,;

CTaBUTH MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BIIQJIETh HABBIKAMH MOJy4eHHs] UHPopMau (HU3NYECKOTO COAEP)KAHUS M3 HUCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IMOWCK, aHAIM3, CUCTEMAaTHU3alUI0 U
HHTEPIPETAINI0 HHPOPMAIH PAa3IUYHbIX BUJIOB U (HOPM MpeACTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH UH(OpMALIHH;

WCIIOJIb30BaTh CpeAcTBa HWH(GOPMAIMOHHBIX U KOMMYHHMKAIIHOHHBIX TEXHOJIOTHUH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOIIOJCHHEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30TIaCHOCTH, TUTUEHBI, pecypcocOepeskeHusl, MPaBOBbIX
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MaCHOCTH;

co3laBaTh TEKCThl (DU3UYECKOTO COJEpXKAHUS B pasluYHbIX (opmarax ¢ y4éTom
Ha3HaueHUs uWH(opManMM ¥ 1ENeBOW ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIU3aIIHIH.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:
OCYIIECTBIIATH OOIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOM JI€ATEIBHOCTH;
pacro3HaBaTh MPeANOChUIKA KOH(DIUKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;
pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C MCIIOJIb30BAaHHEM SI3BIKOBBIX
CPEACTB;



MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIMBHIyaIbHOI paboThI;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JEHCTBUU ¢ yd4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATh LM COBMECTHOM JESATENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA O €€ JNOCTMKEHMIO: COCTAaBIATH IUIAH JACUCTBHM, paclpelensiTb POJH C YYETOM
MHEHHH yJaCTHUKOB, 00CYKAATh PE3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa U KaXK/J0I'0 Y4aCTHHUKA KOMaHJbl B OOLIUI pe3yabTaT
10 pa3padOTaHHBIM KPUTEPHUSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WJAECH C IO3WULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATHBHBIM.

PeryisiTuBHbIE YHHBePCAJIbHBbIE YUeOHbIe NelicTBUS
Camoopranuszanus:

CaMOCTOSITEIPHO OCYIIECTBIATh TO3HABATEIBHYIO NEATEIHLHOCTh B 00JIaCTU (PU3UKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh ¥ (POPMYIIMPOBATH COOCTBEHHBIE 3a/a4H;

CaMOCTOSITEIPHO COCTABJISITh IJIAH PEIICHUS] PAacUETHBIX M KAaueCTBEHHBIX 3ajad, TUIaH
BBITIOJTHEHUSI TPAKTUYECKOH paboThl ¢ Y4ETOM HWMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH W IPEATIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYAIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;

CrocoOcTBOBaTh (HOPMHUPOBAHUIO M MPOSBICHUIO DJPYIUIUU B 00JIacCTH (PU3UKH,
MOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BIIaJIETh HABBIKAMU MO3HABATEIbHOU peIeKCUU KaK OCO3HAHUs COBEPIIAeMbIX JCHCTBUN
Y MBICTUTEINIbHBIX IPOIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI peIeKCHU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E Pe3yIbTaTOB ACATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTrUX HA ONIMOKU.

B mporiecce qocTrxeHNs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (PU3HKE NS
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y 00y4arOUIUXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJUIEKT, Ipeanoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAaHUsI, BKITIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOITMOHATILHOE COCTOSHHUE,
BUJICTh HAMpPaBIEHHS pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B cE0€;

caMOpEeryJIupoOBaHMUs, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIHOCOOHOCTh aJanTUPOBATHCS K IMOLMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHBALUM, BKIKOYAIOUICH CTPEMIICHME K JOCTHKECHHMIO LI MU YCIEXYy,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JACHCTBOBATH UCXO U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh NMOHMMATh 3MOLMOHAIBHOE COCTOSHUE APYTUX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUU OOIIEHHUS, CIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHHMIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIOCOOHOCTh BHICTPAUBATh OTHOILIEHUS C IPYTrUMHU
JIIOJIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(QIUKTHL

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenust B 11 kiacce mpeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y O0yUaAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUDPA, B PAa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NMPAKTHYECKOU
NESITEeIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKUI 3apsii, Jy4 CBETa, TOYEUHBIH HCTOUHUK CBETa, fJepHas MojJeib aTroMma,
HYKJIOHHAsl MOJI€ b aTOMHOTO Ipa MPH pelieHnn GU3NIeCcKuX 3a/1ay;

pacro3HaBaTh (U3MYECKUE SBICHUS (MPOIECCh) W OOBSCHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKH M KBAaHTOBOH (DM3MKU: AJIEKTpUYecKas IPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JAEWCTBUE MAarHUTHOTO TIOJIsI Ha MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Auppakuus W NOJSIpU3alUs CBeTa, JUCIEPCHUs CBETa,
dhoTornekrpuueckuii d3¢pdexT (pororddekt), cBeToBOE NaBieHUe, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAs U UCKYCCTBEHHAS PAIMOAKTUBHOCTB;

ONMCBIBATH M3YYEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEJ) U NIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHOJb3ys (U3NYECKUE BEJIUYMHBL: JJIEKTPUUYECKMM 3apsiyl, cuiIa TOKa, OHIEKTpUYECKOoe
HaIPSDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIIUAJIOB, 3JIEKTPOABIKYILAs CHJIA,
paboTa TOKa, MHIYKLMsS MarHMTHOro mouss, cwia Amnepa, cuia JlopeHua, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO NOJIeH, MepHoj M 4YacToTa KojeOaHWi B
Kos1e0aTenbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOIecce MapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKycHOE paccTOsHHME U ONTHYECKas CUiIa JIMH3bL, NPU ONUCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIWYMH, UX O0O3HAUE€HUS M EJUHMUIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUUHAMU;

ONMCBHIBATH M3YYEHHbIC KBAHTOBBIC SBJIEHUS M IPOLECCHI, HCHOJb3Yysd (QU3HUECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTAa CBETA, DHEPIUs U
uMIynbc (OTOHA, MEpPHOJ IMOoJIypaclana, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, UX OOO3HAUYEHUs u
€IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME AAHHYIO (U3NYECKYI0 BEIMUYMHY C APYTUMH
BEJIMYUHAMH, BBIYUCIIATH 3HAUYCHUE (PU3UUECKOI BETUUUHBI;

aHaAJM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBJICHUS, UCHOJb3yd (U3NYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKoHbl IOCIEAOBAaTEIIBHOIO U IapajuleIbHOIO  COEIMHEHUs
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JIEKTPOMarHMTHOM  MHAYKIUH, 3aKOH
MIPSIMOJIMHENHOTO PacIpOCTPaHEHUsl CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMJICHUS
CBETa, ypaBHeHHME OHHIITeHHa UId (oTodddexTa, 3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
COXPAaHEHHs HMIIYJbCa, 3aKOH COXPAHEHMs DJJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHMS



MaccoBOI0 4Hcla, NOcTynarel bopa, 3ak0H paJlMOAaKTHBHOIO pacnaia, Ipu 3TOM pPa3IndaTrh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIBL,
001acTH) IPUMEHUMOCTH;

ONPE/EIATh HaIlpaBJIEHUE BEKTOpA MHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMiiepa u cuisl JIopeHna;

CTPOUTH U OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJIoM, TOHKOM JIMH3011;

BBITIOJTHATh JKCIIEPUMEHTHl 110 HCCIIEJOBAHUIO (DPU3MUYECKUX SBICHHUH W TPOILECCOB C
UCTIOJb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEPEHHH: Tmpu 3TOM  (OPMYIMPOBATH
npobieMy/3agady ¥ THIOTE3y Y4eOHOro JKCIIEpUMEHTa, CcOOMpaTh YCTaHOBKY U3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U OPMYIHPOBATH BHIBO/IBI;

OCYILECTBIISTh MpSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIONb30BaThb W3BECTHBIE METOJbI OIIEHKH
MIOTPEITHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NUECKHUX BEJIMYUH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN:
IIPU ATOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyNbTAThl MOJYYEHHON 3aBUCHUMOCTHU
¢bu3znyecKkux BEIWYMH B BHUAE TaOMUIl M TrpaQuKOB, JelaTh BBIBOJABI 1O pe3yibTaTaMm
UCCIIEIOBAHUS;

coOmogark npaBuiaa O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 dSKCIEpPHUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM  INPOEKTHOW JAEATEIIBHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000pyI0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIOJIb3Ys
(Gu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (PU3MYECKHE BEIUYMHBI U (OPMYNbI, HEOOXOOUMBIE ISl €€ pEeLICHMS,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HaUeHHs (PU3UUECKON BEJINYHHBI,

pelaTk KayeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTMYECKH HEIMPOTUBOPEUYUBYIO LIECMOYKY
paccykJeHUI ¢ ONIOPOH Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE SIBICHUS;

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7ad COBPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUH W IPEACTaBICHUS Y4eOHOU U
Hay4YHO-TIONYJISIpPHOW MH(pOpPMALMKU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10JIy4aeMyt0 HH(OpPMAIHIO;

OOBSICHATH NPUHIUIIBI IeHCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyarhb
yCJIOBHA UX O€30MIaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KU3HM,

NPUBOAUTH MPUMEPHI BKJIA/A POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUA MO (HU3UKE B IOBCEIHEBHOM JKU3HU JUIA
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpaAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOAECHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOLIEH cpele;

paboTatTh B IpymIe C BHIIOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyIIBbl, palMOHAIBHO paclpelesiiTh OO0f3aHHOCTH U IUIAHUPOBATh JICSATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallUsX, aJI€KBATHO OLICHMBATH BKJIAJ Ka)KJOTO M3 YYaCTHUKOB TIPYIIbI B
peleHre paccMaTpuBaeMOi POOIEMBI.



Conep:xxkanue
OcHOBBI 3JIeKTpPOAUHAMUKH (TIpoaokeHune) — 11 yacos

MarnuTHoe nojsie. BeKTop MaraHuTHOM MHAYKUUU. [[pyHIUII Cyriepro3unyuy MarHUTHBIX MOJIEH.
MaruuTtHoe 1nosje npoBOJHUKA ¢ TOKOM. [{eficTBie MarHuTHOTO I0JIs HA IPOBOJIHUK C TOKOM U
JBUKYILYIOCA 3apskeHHYro yactuny. Cuna Amnepa u cuna Jlopenua.

[ToTOK BEeKTOpa MarHUTHOW MHAYKUUU. SIBIEHUE 31EKTPOMAarHUTHON MHIYKIMH. 3aKOH
anieKTpoMarHuTHOM nHAykuuu. DJ1C nHAYKIMK B ABMKYIIUXCS IpoBoaHMKax. [Tpasuiio Jlenna.
SIBnenue caMOMHAYKIUHU. IHIYKTUBHOCTb. DHEPIUs AIEKTPOMArHUTHOTO MoJisl. MarHUTHBIE
CBOMCTBA BEILECTBA.

JlabopaTopHble padoThbI:

JlabopaTtopHnast pabota Nel «M3yueHrne MarHuTHOTO TIOJISI KATYIITKA C TOKOM)

JlabopaTtopHnas pabota No2 «/ccnenoBanue ACMCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM)

JlabopaTtopHnast pabota Ne3 «HccnenoBaHue sSIBICHUS SICKTPOMArHUTHON WHTYKITHI
Kone6anus u BoJiHbI — 19 yacoB

Mexanuveckue KojieOaHusl U BOJHBL. AMITTUTY/IA, TIEPHO/I, 9acTOTa, (ha3aKoyieOaHUH.
[IpeBparenus sHEprHH MPU KoJIeOaHUMX. BEIHY)KICHHBIC KOJIeOaHNUsI, pe30HAHC.

[Tonepeunsie ¥ MPoI0IbHBIE BOJTHBI. DHEprus BoyHbl. UHTepdepenius u nudpakiuus BOJIH.
3BYKOBBIE BOJIHBI.

DnexTpoMarHuTHble Kosebanus. Konedarenbubiit KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHbIE
Kojebanus. BeiHyX/IeHHbIE IeKTpoMaruuTHele kojebanus. Pesonanc. IlepemeHHbIH TOK.
Konpnencarop u karyiika B 1enu nepeMeHHoro toka. [lpousBoacTso, nepenada u notpediaeHue
AIIEKTPUYECKON SHEPrUuu. DIeMeHTapHas Teopus Tpanchopmaropa.

3J'IeKTpOMaFHI/ITHOC II0JIC. BI/IXpeBOG QJICKTPHYCCKOC II0JIC. 3J'IeKTpOMaFHI/ITHBIC BOJIHBI.
CsolicTBa QJICKTPOMAIrHUTHBHIX BOJIH. I[I/IaHaSOHLI QJICKTPOMArHUuTHBIX HSHy‘ICHI/Iﬁ Hn ux
INPAaKTUYICCKOC IIPUMCHCHHC. HpI/IHHI/IHLI PaauOCBA3U U TCICBUACHUA.

Onruka — 22 yaca

I'eomerpuueckas ontuka. [IpsiMonnHeiiHOe pacipocTpaHeHUe CBeTa B OJIHOPOTHOM cpejie.
3aKOoHBI OTpa)KEHUS U IpeomieHus ceera. [lonHoe BHyTpeHHee oTpaxeHue. OnTuyeckue
pUOOPBHL.

BonHoBrie cBolicTBa cBeTa. CkopocTh cBeTa. HTepdepenius ceeta. KorepeHTHOCTS.
Hudpakuus ceera. [lonspuszamus ceeta. ucnepcus ceeta. [Ipaktuueckoe mpuMeHeHNE
AIIEKTPOMATrHUTHBIX U3TYYCHUN.

JlabopaTopHbie padoThI:



JlaboparopHas pabota Ned «Onpenenenue moka3arels MPEIOMICHUS CPEIbD»
JIaboparopuas pabota Ne5 «Onpenenenue ATUHBI CBETOBOM BOJHBD)
OCHOBBI CHIENMAJILHON TEOPUU OTHOCHTEILHOCTH — 4 yaca

WMHBapraHTHOCTH MOJYJISl CKOPOCTH CBETa B BakyyMe. [IpuHIUIT OTHOCUTENBHOCTH
OiiHmTeiHa. [IpocTpaHcTBO U BpeMs B ClIEIUAIbHON TEOPUU OTHOCUTEIIBHOCTH. DHEPTUs U
UMITYJIbC CBOOOAHOM YacTullbl. CBsI3b MacChl U HEPTUU CBOOOJHON YaCTULIBI. DHEPTHUs TOKOS.

KBanToBasi ¢pusuka — 16 yacon
[Ipenmer u 3a1auu KBaHTOBOM (PU3UKU.
Tennooe n3mydenue. Pacripenenenue sHEpruy B CIIEKTPE aOCOIIOTHO YEPHOTO Tea.

I'mnote3a M. Ilmanka o kBantax. ®otoaddexr. OnbiThl A.I'. CtoneToBa, 3akoHbI hoToddhdexTa.
VYpaBHenue A. DiiHmTelHa g GoTosddekra.

®oton. Onerte [1.H. Jlebenera u C.1. Bapunosa. ['unotesa JI. ne bpoiisis 0 BOJTHOBBIX
cBoMcTBax yactuil. KopryckynspHO-BOTHOBOM ayann3M. J[aBieHue cBeTa.

Mogenu ctpoerust atroma. OObsICHEHNE TUHEHYATOTO CIIEKTPa BOJAOPO/Ia HA OCHOBE KBAHTOBBIX
nocrtynatoB H. bopa. CioHTaHHO€ 1 BBIHYXJIEHHOE HU3JTy4€HHE CBETA.

CocraB u cTpoeHHe aTOMHOTO sipa. M3otonsl. Snepasie cuibl. JlepekT Macchl u SHEPTHs CBA3U
sanpa.

3aKoH paJHoaKTUBHOTO paciaja. SlnepHble peakluu, peakiiy JIeleHnus u cuuTesa. Llennas
peakuus AeneHus saep. AaepHas sHepretuka. TepMosIepHbIi CUHTES.

DneMeHTapHbIe YacTullbl. DyHaaMeHTanbHbIE B3aUMOICHCTBHS. Y CKOPUTEIN DJIEMEHTAPHBIX
YACTHII.

JlaGopaTopHble padoThbI:

JIaboparopHas pabota Neb6 «Onpenenenne UMIyIbCa U SHEPTUU YaCTUIBI TP IBUKCHHUH B
MarHuTHOM moJiey» (1mo oTorpadusm).



TemaTn4veckoe IJIAHUPOBaHUE

Tema Yacos JIP KP

1. OCHOBBI 2JIEKTPOAUHAMHUKH 11
1.1. MaruauTtHoOe ToJe 5 2
1.2. DNeKTpOMarHUTHAsI UHYKIHS 6 1 1
2. KoJsiebanus u BoJIHBI 19
2.1. Mexanudeckue KojeOaHus 4
2.2. DneKTpOMarHUTHbIE KoJieOaHus 5 1
2.3. [TpousBoIcTBO M TIepenaya IEKTPOIHEPTUH 3
2.4, MexaHW4ecKue BOJTHBI 3
2.5. DIEKTPOMAarHUTHBIE BOJIHBI 4
3. OnTuka 22
3.1. CBeToBbI€ BOJHBI 15 2 1
3.2. DJIEeMEHTHI TEOPUU OTHOCUTEIBHOCTH 4
3.3. N3nydyeHune u CeKkTpsl 3
4. KBanToBas ¢pusuka 16
4.1. CBeToBbIE KBAaHTHI 6
4.2. ATtoMHas pu3nka 2
4.3. ®du3nrka aTOMHOTO SApa 5 1 1
4.4, DJIeMEHTapHbIC YACTHUILIbI 3

Hroro 68 6 5
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