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— npuoOpeTeHue 3HaHWK O (DyHTAMEHTAIbHBIX (PU3UYECKHX 3aKOHAX, JEKANIMX B OCHOBE COBPEMECHHOW (U3WYECKOW KApTHUHBI MUPA, O
Han0oJiee BaXKHBIX OTKPBITHAX B 00JIaCTH (PU3HMKH, OKA3aBIIMX OINPEICIISIONIEe BIUSHUEC HA PA3BUTHE TEXHUKU W TEXHOJIOTMH; NMOHUMaHuEe (Ppu3nyecKoi
CYIIIHOCTH SIBJICHUM, HaOIr0aeMbIX BO BeeneHHoi;

— OBJIQJICHHE OCHOBHBIMH METOJaMH HAy4HOI'O ITO3HAHMS MPHUPOJBI, HCIOIB3YEMbIMU B (U3HMKE: HAOIIOACHHE, ONMUCAaHUE, WU3MEpPEHHUE,
BBIJIBMIKEHUE THUIIOTE3, ITPOBEICHHUE AKCIIEPUMEHTA; OBJIAJICHHE YMEHUSIMH 00pabaThiBaTh JAHHBIE SKCIEPUMEHTA, OOBSICHATH MOJYyUYECHHBIE PE3YyJIbTaThl,
YCTaHABIIMBATh 3aBUCIMOCTH MEXy GU3HUECKUMHU BETUYMHAMYU B HAOI0JaeMOM SIBIICHUH, JIeTIaTh BBIBOBI;

— 0TpabOTKa yMEHHS pemaTh (GU3NIECKUE 3a]1a4i pa3HOTO YPOBHS CIIOKHOCTH;

— pUOOpETEHNE ONBbITa Pa3HOOOPA3HOM JEATEIHHOCTH, OIbITA MO3HAHUS M CAaMOMO3HAHUWS, YMEHHMH CTaBUThH 3aJadd, periarh MpoOJIEMBI,
MIPUHUMATH PEIICHUS, UCKATh, aHAIM3UPOBATH U 00padaThIBaTh HH(POPMAIIHIO; KITFOYCBBIX HABBIKOB (KIIFOUEBBIX KOMITETEHITUH ), UMEIOIIUX YHUBEPCATLHOEC
3HAYCHUE: KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB COTPYJIHHYECTBA, HABBIKOB H3MEPCHHIA, HAaBBHIKOB 3(()EKTHBHOrO W 0€30MacHOr0 HCIOIh30BAHUS
Pa3IMYHBIX TEXHUYECKUX YCTPOICTB;

— OCBOEHHE CIOCOOOB HCIOJIb30BaHUS (PU3UUYECKUX 3HAHUN ISl PElIeHHs] MPAKTUYECKUX 3a/ad, JJIsl OOBSICHEHHS SIBJICHUM OKpYXKarolleH
JEHCTBUTEILHOCTH, JIJIs1 0OecrieueHus: 0€30MMaCHOCTH KU3HHU U OXPaHbI IPUPOIbI;

— pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HHTEIUIEKTYallbHBIX W TBOPYECKHX CIOCOOHOCTEHl B Ipoliecce MNpUOOpETeHHs 3HAHUM ¢
WCIIOJIb30BAHUEM PA3JIUYHBIX MCTOYHHKOB WH(OPMAIMM M COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJOTHH; YMEHHI (OPMYIHPOBATH M OOOCHOBHIBATH
COOCTBEHHYIO IMO3HIIHIO IO OTHOMIECHUIO K (PU3MUeCKOi HHPOpPMAIIHH, MTOJTydaeMO U3 Pa3HBIX HCTOUYHUKOB;

— BOCITUTAHUE YBAXKUTEIHHOTO OTHOIICHHS K YIEHBIM U UX OTKPBITHSIM; YyBCTBA TOPIOCTH 332 POCCUUCKYIO (U3HUUECKYIO HAYKY.

IInanupyemble pe3yJbTaTbl 0CBOCHMS Y1eOHOT0 NpeMeTa
JInyHOCTHBIE pe3yabTAThI:

— YMEHUE YIPABJIATH CBOEH IIO3HABATEIBLHOU EATEIBHOCTHIO;

— TFOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YKCIIe CaMOOOPa30BaHHUIO, HA IPOTSHKEHUHU BCEH KHU3HHU; CO3HATEIILHOE OTHOIIEHUE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCIIEHIHOW MPOQecCHOHALHON M 00IIECTBEHHOW JESTEIbHOCTH;

— yYMEHUE COTPYAHNUYATH CO CBEPCTHUKAMH, JIETHMU MIIAJIIETO BO3pACTa, B3pOCIBIMU B 00pa30oBaTeIbHOM,yue0HO-HCCIIeI0BATENBCKOM, TPOSKTHON M JPYTHX
BHJIaX JEATEIbHOCTH;

— c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; OCO3HAHHE 3HAYMMOCTHU HAyKH, BIAJICHUS JIOCTOBEPHOI
WHpOPMAITUEH 0 TIepeIOBBIX JTOCTHKEHUSIX W OTKPBITHIX MAPOBOW M OTEYECTBCHHOW HAYKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U 00IIIeCTBa;
TFOTOBHOCTb K HAyYHO-TEXHUYECKOMY TBOPUYECTBY;

— YyBCTBO F'OPJIOCTH 38 POCCHHUCKYIO (PU3NUECKYIO HAYKy, TYMaHU3M;
— MIOJIOKUTENIBHOE OTHOIIEHUE K TPYAY, LIEIEYCTPEMIEHHOCTD;

— 9KOJIOTHUECKast KyJbTypa, OepekHOe OTHOLICHUE K POJTHOU 3eMIle, TPUPOAHBIM OoraTcTBam Poccuu n Mupa, moHMMaHUE OTBETCTBEHHOCTH 33 COCTOSIHUE
MIPUPOIHBIX PECYPCOB M Pa3yMHOE MPHUPOIOTIOIH30BAHHE.
MeTtanpenMeTHbBIMU pe3yJbTaTaMH OCBOCHUS BHIITYCKHUKaMU CpeIHEN (ITOTHOM) IIKOJIBI TPOrPaMMBI IO (PU3HKE SIBIISIOTCS:

Ocsoenue pe2yissimusHbIX YHUBEPCAILHBIX YYEOHBIX OelUCNEULL:

— CaMOCTOSITEIIFHO OMPEISNIATH 1SN, CTABUTH U (DOPMYIIMPOBATH COOCTBEHHBIC 3a]]aUl B 00pa30BaTEILHON JACSITEILHOCTH M KU3HESHHBIX CUTYAIVSIX;
— OLICHMBAThH PECYPCHI, B TOM YHCIIE BpEMS U JIPYTHE HEMaTepPHAIbHbIC PECYPChI, HEOOXOAMMBIC JUTS JOCTHKCHUS ITOCTABICHHON paHee IIeNH;

— COIIOCTABIISATH UMEIOIUECS BOBMOKHOCTH U HEOOXOIUMBIC IS TOCTHIKCHUS IEITH PECYPCHI;



— OIpeaACIATb HECCKOJIBKO HYTCﬁ JOCTHXKCHUA IMOCTaBJICHHOM OCIn,
— 3aJaBaThb MapaMETpPbl U KPUTCPUH, 110 KOTOPLIM MOKHO OIIPEACINTD, YTO LECJIb JOCTUTHYTA,
I COIIOCTaBJIATH HOJ'Iy‘ICHHLIﬁ PE3YyIbTAT ACATCIIBHOCTH C MMOCTaBIICHHOM 3apaHEC LECIIBIO,

— OIIEHWBATH MOCIIEACTBHA JOCTIKEHUS TIOCTABICHHOW IENT B IEATEIBHOCTH, COOCTBEHHOM KU3HU 1 )KU3HH OKPYKAIOIINX JTFO/ICH.
OceoeHue no3HasamenbHbiX YHUBEPCANbHBIX Y4eOHbIX OeUCmBULL:

— KPUTHYECKH OIICHUBATH U HHTEPIIPETHPOBATH HHPOPMAIINIO C Pa3HBIX MO3UIHH;

— pacrno3HaBaTh U (GPUKCHPOBATH MTPOTUBOPEUHS B MH()OPMAITOHHBIX NCTOYHUKAX;

I HCIIOJIB30BaTh PA3JIMYHBIC MOJACIbHO-CXEMATUUCCKUC CPEACTBA AJId NPCACTABICHUSA BBIABICHHBIX B I/IH(I)OpMa]_[I/IOHHBIX HCTOYHUKAX HpOTHBOpC‘II/Iﬁ;

— OCYIIECTBIISTH pa3BepHYTHI HH(POPMAIIMOHHBII TOUCK U CTABUTH Ha €T0 OCHOBE HOBEIE (y4eOHbIC M TI03HABATEIIbHBIC) 33/1a4H;

— HCKaTh U HAXOIUTHh 0000MIEHHBIE CIIOCOOBI pellIeHHs 3a/1ay;
NPUBOANTH KPUTHYECKHE apTyMEHTHI, KaK B OTHOLIICHUH COOCTBEHHOT'O CY)KICHUS, TaK M B OTHOIICHHHN ICHCTBHUI U CYKICHHU IPYyroro 4eIoBeKa;
aHAIN3UPOBATh U MPEOOPA30BBIBATE MPOOIEMHO-TTPOTHBOPEUHUBBIC CUTYALIH;

— BBIXOJIUTH 33 paMKH y4eOHOTO MpeIMeTa M OCYIIECTBILATH IeJICHAIIPABICHHBIN MOMCK BO3MOKHOCTH ITUPOKOT0 MEPEHOCca CPEJICTB U CIIOCOO0B NICHCTBUS;

— BBICTPaMBaTh HHAWBUIYaTbHYIO 00pa30BaTEIBHYIO TPACKTOPHIO, YIUTHIBAs OTPAHUYCHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYpPCHBIE OTPaHHUYCHUS;

— MEHSATh M yICPKUBATh Pa3HbIC MIO3MIIMU B IO3HABATEIILHOM JeATeIbHOCTH (OBITh YYCHUKOM U YUHTEIeM; (POpMYyJIMpOBaTh 00pa30BaTENIbHBIN 3apoc U
BBITIOJIHATH KOHCYJIbTATUBHBIC (DYHKIIMU CAMOCTOSATEIILHO; CTABUTh MPO0JieMy U paboTaTh HaJl €€ pellieHUeM; YIIPaBJIATh COBMECTHOM MMO3HABATEILHON JACSATEIbHOCTHIO U
TIOAYUHSATHCS).

Kommynuxamusnvie ynugepcanvhule yuebHuvle 0eticmeus:

— OCYIICCTBJIATH ACJIOBYIO KOMMYHHUKAIINIO, KaK CO CBEPCTHUKAMU, TaAK U CO B3POCIILIMHU (KaK BHYTpHU 06pa30BaTeJII>HOI>'I OpraHusaliyu, Tak U 3a eé HpeﬂeHaMI/I);

— IIPY OCYIIECTBICHUH I'PYNIIOBOH pabOTHI OBITH KaK PYKOBOJUTEIEM, TAK M WICHOM IIPOEKTHON KOMaHbI B PA3HBIX POJISIX (T€HEPAaTOPOM UAEH, KpUTHKOM,
WCTIOJIHUTENIEM, IPE3EHTYIONM H T. 1.);

— Pa3BEpHYTO, JOTUIHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIH30BAHNEM aICKBATHBIX (YCTHBIX U MUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(PJIUKTOTCHHBIEC CUTYAIlMU U MTPEIOTBPAIaTh KOH(MIUKTHI 0 X aKTUBHOM (ha3bl;

— COTJIACOBBIBATH MIO3UIINU YWICHOB KOMaHIBI B TIpOIiecce padOThl HaJ OOIIMM MPOAYKTOM/PEIICHUEM;

— MIPEICTABIIATE ITyOIMYHO PE3YJIbTaThl HHIWBUIYAJTFHOW U TPYIIIOBOHM ACSITEIFHOCTH, KaK Mepe 3HAKOMOM, TaK U Iepe] HE3HAKOMOU ayIUTOpH ei;
— moAOUpaTh MapTHEPOB IS IETTOBOM KOMMYHUKAIIMH, UCXOST U3 COOOPKEHUN Pe3yTbTaATUBHOCTH B3aUMOICHCTBHS, a HE TINIHBIX CHMITATHIA;

— BOCIPUHUMATh KPUTHYECKUE 3aMEeUaHus KaK peCypc COOCTBEHHOTO Pa3BUTHSI,

— TOYHO U EMKO (POpMYIHPOBAThH KaK KPUTHUYECKHE, TaK M 0JI00pHUTEIILHBIC 3aMEUaHHUs B aJIpec IPYTUX JIIOJIEH B paMKax JeJ0BOi U 00pa3oBaTebHON
KOMMYHHKAaIIUH, N30€erasi Py 3TOM JIMYHOCTHBIX OLEHOYHBIX CY>KICHUI.
IIpeaMeTHBIMM pe3yJabTATAMH OCBOCHHS BBITYCKHUKAMH CpeHe (IIOTHOM) MIKOJIBI MPOrpaMMBI 1o Gu3HKe Ha 6a30BOM YPOBHE SIBIISIFOTCS:

c(hOpMHUPOBAHHOCTH MPECTABICHUI O 3aKOHOMEPHOM CBSI3U U MO3HABACMOCTH SIBIICHUI MPUPOIBI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHMSI, O POJIH M MECTE
(U3UKU B COBPEMECHHOW HAyYHOW KapTHHE MHUpPa; TOHUMaHKE POJU (GU3UKK B POPMUPOBAHHUU KPYro3opa U PyHKIIMOHATBHON IrpaMOTHOCTH YeJI0BEKa JIIsl PEIICHUS
MPaKTUYECKUX 3a]1aY;

BJIaJICHHE OCHOBOMOJATAIOIMUMH (DU3NIECKUMHU TIOHSITHUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH W TCOPUSMH;, YBEPEHHOE IIOJIb30BaHHE (U3UUCCKOU
TEPMUHOJIOTUEN U CUMBOJIMKOM;



— c(hOpMHUPOBAHHOCTH MPEACTABICHHHA O (PH3NIECKOI CYIIHOCTH SBICHUNA IPUPOIHI (MEXaHUYECKUX, TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX ), BUIAX
MaTepuu (BEIECTBO | T0JIe), IBMKEHUH KaK CIIoco0e CyIeCTBOBAHMS MAaTEPHH; YCBOSHIE OCHOBHBIX HIEH MEXaHHUKH, aTOMHO-MOJIEKYJISIPHOTO YISHHS O CTPOCHHUHU
BEIIECTBA, AJIEMECHTOB 3JICKTPOIMHAMUKHU ¥ KBAHTOBOW (DM3UKH;, OBJIAICHUE MMOHSITUHHBIM allapaToM U CUMBOJIUYCCKUM SI3BIKOM (DH3UKY;

— BJIaZIcHUE OCHOBHBIMH METO/IaMH HayYHOTO MO3HAHMUS, UCTIOIb3YeMbIMHU B (DM3HKE: HAOIIOICHHE, OTTMCAHNEe, N3MEPEHNE, IKCTICPUMEHT; YMEHHUS 00pabaThIBaTh
pe3yabpTaThl M3MEPEHHH, 0OHAPYKUBATH 3aBUCHMOCTh MEXAY (PU3NUECKUMHU BETMYMHAMH, OOBSICHATH MOMyYCHHBIC PE3yIbTAaThl U JeNaTh BHIBO/BI,

— BJIaJICHHE YMECHHUSMH BBIIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUSI

OCHOBOTIOJIAraloIINX (PU3MYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB, IPOBEPSTH UX IKCIIEPUMEHTAIBHBIMU CPEACTBAMU, POPMYITUPYS LENb UCCICI0BAaHUS, BlIaJCcHIE
YMEHUSIMH OIIUCHIBATh 1 OOBSCHSITH CAMOCTOSITEIBHO MPOBEIECHHBIE SKCIEPUMEHTBI, aHATU3UPOBATH PE3YJILTAThI MOTYYCHHONW N3MEPUTEIBHOM
uH(pOpMaLuH, OIPEIENATh JOCTOBEPHOCTD ITOJyYEHHOTO Pe3yIbTaTa;

— cOpMHUPOBAHHOCTH YMEHHUS PEIIaTh MPOCTHIC (PU3MUECKHE 3aTaUH;

— cOpMHUPOBAHHOCTH YMEHHS IIPUMEHSATH MOJTYYCHHBIC 3HAHUS sl OOBSICHEHUS YCIOBHI MPOTEKAHMS (PM3UIECKUX SIBIICHUH B TIPUPOJIE H TS IPUHSTHS
MPAaKTHYECKUX PEIICHNI B IOBCEJHEBHOM JKU3HU;

— MMOHMMaHWe (PU3MUECKUX OCHOB M MPUHIIMIIOB AeHCTBUS (pabOThl) MAIlIMH M MEXaHU3MOB, CPECTB MEPEBIKCHHUS U CBS3H, OBITOBBIX TPHOOPOB,
MPOMBIIIICHHBIX TEXHOJIOTUYECKHUX MPOLIECCOB, BIUSIHUS NX HA OKPYKAIOIYIO Cpely; OCO3HAHHWE BO3MOYKHBIX ITPUYNH TEXHOTCHHBIX U SKOJIOTHUECKHUX KaTacTpod;

— cOopMHPOBAaHHOCTH COOCTBEHHOI MO3UIMH IO OTHOLIECHUIO K (hr3nuecKoil nH(OpMAIiH, MOTydaeMOi U3 Pa3HBIX HCTOYHHKOB.
B pesynbrare nzyueHus Kypca QuU3MK{ Ha ypOBHE CPETHETO 00IIero o0pa3oBaHus BBIMYCKHUK Ha 0a30BOM YPOBHE HAYYUTCH:

- OOBSICHATH Ha pUMeEpax pojb U MecTO (PU3MKU B (OPMUPOBAHUN COBPEMEHHOW HAayYHOH KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHOH TEXHUKH M TE€XHOJOTHH, B
MIPAKTHUECKOH JIEATENbHOCTH JIIOIEH;

- ACMOHCTPUPOBATH HAa MIPUMEPAX B3aNMOCBA3b MEKIY (bH3I/IKOﬁ M IPYTMMM €CTCCTBCHHBIMM HAyKaMU,
= YCTaHaBJIMNBATh B3aMOCBA3b €CTCCTBCHHO-HAYYHBIX SIBIICHUI 1 MNPUMCHATH OCHOBHBIC (1)H3PI‘{6CKI/IC MOACIHU IJIA UX OITMCAHUA U 06BHCHGHI/I$I;

- UCTIONIb30BaTh MH(MOpMAIMIO (PHU3HYECKOTO COJEpKaHUs TIPU PEUICHUH y4eOHBIX, MPAKTHYECKHX, MPOCKTHBIX M HCCIEIOBATEILCKUX 3aJlad, WHTErpUpys
WHPOPMAITUIO U3 PA3ITUYHBIX UCTOYHUKOB U KPUTHUECKH €€ OI[CHUBAS;

- pa3nuyate ¥ yMETh HCIIONb30BAaTh B Y4eOHO-MCCIICAOBATEIbCKOM MESTEIbHOCTH METOIbl HAYYHOIO IO3HAaHUsS (HAOJrofeHHe, OIMCAaHuE, W3MEpEHHeE,
SKCIIEPUMEHT, BBIIBKEHUE TUTIOTE3bI, MOJICJIMPOBAHKE U T. 1.) U (OPMBI HAYYHOTO MO3HAHUS ((aKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA IPUMEPaX WX POJb U MECTO
B HAY4YHOM IIO3HAHUU;

= IMPpOBOAUTH IPAMBIC M KOCBCHHBIC HU3MCPCHUS (1)I/IBI/I"ICCKI/IX BCIINYHH, BLI6I/IpaH HU3MCPUTCIIbHBIC HpI/I60pI>I C y‘léTOM HCO6XO,Z[I/IMOI>i TOYHOCTHU H3MepeHHﬁ,
IJIAaHUPOBATH X0 H3MepeHHI>'I, ImoJiy4aTb 3HaAYCHUC I/ISMepSIeMOﬁ BCJIMYUHBI U OUCHUBATH OTHOCUTEJIbHYIO ITOI'PEIIHOCTD 110 3a/laHHBIM q)opMynaM;

= IIPOBOJAUTHL UCCIICAOBAHUA 3aBHCUMOCTEH MECXKOY (1)I/ISI/I‘ICCKI/IMI/I BCIMYMHAMM: BBITNIOJIHATE U3MEPCHHA W ONPECACIIATH Ha OCHOBE HCCICAOBAHHA 3HAYCHUA
mapaMeTpoOB, XapaKTCPUIYIOIINX JAHHYIO 3aBUCUMOCTE MCXKAY BEIIMUNHAMU U A€J1aTh BBIBO/J C YLIéTOM IMOrp€uIHOCTH H3MepeHHI>'I;

= HCIIOJIB30BaTh JIA OIMUMCAHMA XapaKTEpa MPOTECKaHUA @HSI/IT{GCKI/IX IIpoueCcCoB (1)I/ISI/IT-IGCKI/IG BCJIMYUHBI U J€MOHCTPHUPOBATH B3aMMOCBA3b MCXKY HUMMU,

= HCMOJIb30BATh JI1 OIMMUCAHUSA XapaKTEpa MPOTCKAHUA (1)I/IBI/I‘ICCKI/IX mponcccon (1)I/ISI/I‘IGCKI/IC 3aKOHBI C y‘{éTOM rpaHul uX IpUMEHUMOCTH;

= pelaTh Ka4C€CTBCHHLBIC 3a/la4n (B TOM YHCJIC U MCKIIPEAMCTHOTO xapaKTepa): HCIOJIb3YSA MOACIIH, (I)I/IBI/I'{CCKI/Ie BCJIMYUHBI U 3aKOHBI, BBICTPAMBATL JIOTUYCCKUC
OCIIOYKH 00BSICHEHHS (,I[OKa3aTeJ'IBCTBa) MPCAJIOKCHHBIX B 3a/la4ax MPOIECCOB (ﬂBHeHHﬁ);

- pemaTs pac4E€THBIE 3a/]a4H C SIBHO 3aJaHHON (PM3NIECKON MOJIENIbIO: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H BBIACTATH (GU3NIECKYIO MOJIENb, HAXOAUTh
(pm3nyecKue BeTMYMNHBI U 3aKOHBI, HEOOXOJUMBIE U JOCTATOYHBIE IS €€ pelIeHus], TPOBOIUTH PACUETHI U OLIEHUBATH MOJTyYEeHHBINH PEe3yiIbTaT;

- YYUTBIBATH TPAHMIIEI TPUMEHEHHUS U3YYCHHBIX (PU3NYECKUX MOJICNICH PH PEIICHNU (PU3UUECKUX U MEXKIIPEIMETHBIX 3a/1a4;
- WCTIOJIB30BaTh HHPOPMAIHIO U TIPUMEHSTH 3HAHUS O MIPUHIIUIIAX PA0OTHI U



OCHOBHBIX XapaKTEPUCTHKAX U3yYCHHBIX MAIINH, TPUOOPOB U APYTUX TEXHUYSCKUX YCTPOUCTB JIJISl PEIICHHS TPAKTHUECKUX,yIeOHO-UCCIICTOBATEIbCKUX M MTPOSKTHBIX
3a7a4;

- UCIIOJB30BaTh 3HaHUS O (PU3MUECKUX OOBEKTaX M MPOIECCax B TOBCCIHCBHOW JKWU3HU JUIsl oOecriedyeHus: 0S30MacHOCTH NpU OOpaIIeHUH ¢ NpUOOpaMu |
TEXHHYECKUMHU YCTPOHCTBAMHM, IJII COXPAaHEHWS 370POBbS W COOJIOAEHWS HOPM 3KOJOTHYECKOTO TOBEICHHS B OKPYXKAIOMIEW cpele, IUIsl MPUHSATHS pEIIeHu B
TIOBCEIHEBHOM KU3HU.

Buinycknuk na 6a3060m yposHe NOJTYYUT BO3MOKHOCTH HAYUUTHCH:

- NOHUMAMb U 0OBACHAMb YETOCIHHOCIb PUIUYECKOU MeOpUlU, PA3IUYaAmMb cPAHUYbL €€ NPUMEHUMOCU U MeCO & A0y Opy2ux Qu3uieckux meoput,

= 61a0emv npuemazwu nocmpoeHusl meopemu4ecKux doxa3ameﬂbcm6, a makaice npocHO3UpPOBAaHUA ocobennocmell npomexkanus qbuauqecmtx Ae1eHull u npoyeccoe
HA OCHOB€ NOJIYYEHHbIX meopemudecKux 86160008 U ()0Kd3am€]lel’I16,'

- Xapakmepu3o8ams CUCHEMHYIO C853b MeHCOy OCHOBONONALAIOWUMYU HAYHUHBIMU NOHAMUAMU: NPOCMPAHCIBO, 8peMs, Mamepus (8eujecmeo, noie), 08U CeHuUe,
cuna, sHepeus;

= 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOoeonoJazarnuux ¢M3MH€CK14X S’CZKOHOMepHOCmeZZ U 3aKOHO86,
= camocmosAamelbHo nianupoeamos u npoeodumb gbu3uquKue IKCnepumenmol,

- Xapaxkmepuzo8amo 2100aibHble NPodIeMbl, CMOAWUE NEPed Yel0BEHeCMEOM. IHEPLeMUUECKUe, CbiPbesble, IKOIOSUUECKUE U POlb (DUSUKU 6 PEueHuu dMmux
npoonem,

- pewanv. nPaKmuKo-opUEHMUPOBAHHbLE KAUECMBEHHbLe U pACUEmHble usuieckue 3a0aiu ¢ 8blOOpoM PuUULeCcKOl MOOeNU, UCHONb3YSL HECKOIbKO UUYECKUX
3AKOHO8 U (DOPMYIL, CEA3LIBAIOWUX U3BECTNHBLE PUSUYECKUES BTUUUNDL, 8 KOHMEKCIE MENCRPEOMEMHbIX CEA3elL;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKU U3YYEHHBIX MAUUH, NPUOOPOS U MEXHUYECKUX YCMPOUCME;

- 00BACHAMb YC08UL NPUMEHEHUsST (PUUYEeCKUX MOOeell NPU peueHuu Qu3UYecKux 3a0ai, Haxooums Ad0eK8AmHuy0 NPedoNHCEeHHOU 3a0aye uU3ULeCKyi0 MoOeb,
paspewiams npooremy KaKk Ha OCHO8e UMEIWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO008 OYEHKU.

H3meHeHus1, BHeceHHbIE B pa004yI0 MPOrpaMmy:
PaGouas mporpamma cooTBeTcTBYeT aBTOpcKoit mporpamme llatanuHoii A. B. ®usuka. 10—11 xmaccer. «Knaccudecknii Kype». ABTOpCKas mporpaMmma paccuuTana Ha 2
yaca B Henemo (136 yacoB 3a 1Ba y4eOHBIX TO/a).



Conep:xanue yueOHOT0 npeaMera

Ne Hazanue |Kon-| OcHoBHOe conepkanue | [Imanupyembie pe3ynbTaThl MO KaXA0i TeMe (XapakTepucTuka OCHOBHBIX | KoHTponbHO- UcTounuk
n/a pasnena BO y4eOHOTr0 pasjerna BHJIOB JICATEIIBHOCTH 00YYar0IUuXCs) OILICHOYHAas hopmupoBaHUS
JaCcOB| JeATeNbHOCTD |(POHIOB OIIEHOYHBIX
IS CpEICTB I
n3yye, MPOBEJICHUS
HUA KOHTPOJILHO -
pazzae OIIEHOYHOM
JIa IeATeNLHOCTH
OcHOBBI 9
3JIEKTPOAUHA
MHKH
(mpopoJxeH
ue)
MaruutHoe |5 MaruuTHOeE TI0JI€. /laBaTh onpeneneHrue NOHATUIA: MATHUTHOE T10JI€, MHAYKIUS MarHUTHOTO - -
moJjie Munykius MarHuTHOTO [10JIs1, BAXPEBOE oJIe, criia AMiiepa, cuia JlopeHua, heppoMarHeTuk,

nosist. Bektop MarHuTHOM
UHAyKIuu. JleiicTBue
MarHMTHOTO TOJIS Ha
IIPOBOJHHK C TOKOM H
JBUKYIIYIOCS 3apSKEHHYIO
yactuiy. Cuina Amnepa.
Cuna Jlopenna. IIpaBumno
JIEBOM PYKHU.

MarHuTHbIE CBOICTBA
BewecTBa. Macnumnas
3anucey unghopmayuu.
OnekmpousmepumenvHoie
npubopoi.

JlabGopaTopHbie pabOTHI:

1. zmepenne cumsl
B3aMMOJEHCTBUS KaTYIIKH C
TOKOM W MarHuTa

momeH, Temrepatypa Kiopu, macnumuas nponuyaemocms eeujecmaa.
/laBaTh omnpeeneHrue eMHULIBI UHIYKIIMK MarHUTHOTO T10JISL.
IlepeunciiiTb OCHOBHBIE CBOMCTBA MAarHUTHOIO IOJIS.

M300paxarh MarHUTHBIC IMHUY TTOCTOSTHHOTO MarHUTa, IPSMOTO
[IPOBOJIHUKA C TOKOM, KATYLIKU C TOKOM.

Hao0mtonaTh B3auMOoAeCTBIE KATYIIIKYA C TOKOM U MarHuTa, MarHUTHON
CTPEJIKU U MIPOBOJHUKA C TOKOM, IEHCTBHE MAarHUTHOI'O MOJISl HA
IBIKYILYIOCS 3apS>KEHHYIO YaCTHUILY.

DopMynHpOBaThH 3aKOH AMIIEpa, Ha3bIBaTh TPAHUIIBI €70 TPUMEHUMOCTH.
Ornpenenars HallpaBlIeHUE JUHUN HHIYKIUHA MArHUTHOT'O TIOJISL C
[TOMOIIIBIO MPaBUIIa OypaBUMKa, HAIIPABJICHNUE BEKTOPOB CHIIBI AMIiepa U
cuibl JIopeHIa ¢ MOMOIIBIO ITpaBUIIa JIEBOM PYKHU.

[IpumMeHsTh 3ak0H AMriiepa U GOpMyJTy i BRIYUCICHUS cuiibl JlopeHia
[pY PELIEHUH 3a/1au.

ObvsicHsmMb NPUHYUN padomvl YUKIOMPOHA U MACC-Cnekmpozpaga.
[lepeuyncraTh TUIIBI BEIIECTB [0 MATHUTHBIM CBOMCTBAM, HAa3bIBATh
CBOICTBa Ma-, mapa- u (heppoMarHeTHKOB.

M3MepAaTh crily B3aMMOJIEMCTBUS KATYIIKA C TOKOM U MarHuTa.
\Uccredosams macHumHble C80UCMEA MeJl, U320MOBICHHbIX U3 PA3HBIX
Wmamepuanos. Paborats B mape npu BEITIOJTHCHUN TTPAKTUICCKUX 3aTaHHM,




B [Tape U IPyIIE IPHU PEIICHUH 331a4.

Obvacuams npuHyun Oelicmsus 21eKmpousMepumenbHelx npubopoas,
2DOMKO2080PUMENISL U INEKMPOOBGUSAMETIA.

Haxonuts B nmutepatype 1 UHTEepHETE MHDOpMAaLIUIO O BKiIage AMIepa,
JlopeHna B M3y4eHrne MarHUTHOTO MOJIsI, pycckoro ¢usnka CtoneToBa B
HCCIIeI0BAaHNE MArHUTHBIX CBOUCTB (peppOMAarHeTHKOB, O MPUMEHECHUN
3aKOoHa AmIepa, MPaKTUIEeCKOM HCIIOJIb30BaHUU IEHCTBUS MArHUTHOTO
[OJIS1 HA ABKYIIUHCS 3apsil, 00 yCKOPUTENSX DIIEMEHTapHBIX YacTHII, O
BKJIaJI€ POCCHICKNX YYEHBIX B CO3[JaHUE YCKOPUTENEH 2JIEMEHTaPHBIX
JacTull, B TOM uyrcie B O0beIMHEHHOM HHCTUTYTE SAEPHBIX
uccnenoBanuii (OUSN) B r. lyOne u Ha anpoHHom komaiigepe B LIEPHe;
00 HCII0Ib30BaHUM (PEPPOMArHETUKOB, O MATHUTHOM I10J1€ 3€MIIH.
["OTOBUTH MpE3eHTANU U COOOIICHUS 10 U3yUYSHHBIM TeMaM (BO3MOKHEIC
TEMBI MTPEJICTABJICHBI B YUCOHHKE).

DJIeKTpOMaru
HUTHas
VHYKLWS

SABnenne
3JIEKTPOMATrHUTHOU
WHOYKUUU. MarHuTHBII
notok. [Ipasuio Jlenna.
3aKOH 3JEKTPOMArHUTHOM
WHIYKINY.
DNeKTpOMarHUTHOE I0JIE.
Buxpegoe snexmpuueckoe
nozne. IIpaktuueckoe
MPUMEHEHHUE 3aKOHA
3JIEKTPOMAarHUTHON
WHAYKUMU. Bosnuxnosenue
3J[C unoykyuu 8
OBUNCYUYUXCS NPOBOOHUKAX.
SBreHrEe CaMOMHAYKIIH.
WNnayktuBHOCTE. DHEPrUs
MarHMTHOTO TOJIS TOKA.
JlaGopaTopHsie pabOTHI:

1. UccnenoBanue sSBICHUS
3JIEKTPOMAarHUTHON
WHIYKIHY.
KoHctpynpoBanue:

1. KoncTpynpoBanue
3NEKTPOIBUTATETIS.

[laBaTh onpeeeHne NOHITHIA: SIBICHHUE HICKTPOMAarHUTHOU MHAYKLIHH,
MarHUTHbIN oToK, D1C MHAYKIIMH, UHAYKTUBHOCTh, CAMOMHAYKIIUS,
2J1C caMOUHIYKITUH.

PacriozHaBaTh, BOCIIPOU3BOANTE, HAOJIOAATH SBJICHHUE 3JIEKTPOMarHUTHOM
MHIYKIWH, T0Ka3bIBaTh NPUYMHHO-CIIEICTBEHHBIE CBA3H IPU HAOIIOACHUH
siBrieHns. HaOmoaaTh 1 aHaTM3upoBaTh 3KCIIEPUMEHTHI,
IEMOHCTpHpYoLue mpasuio Jlenna.

DopmypoBaTh npaBuio JIeH1a, 3aKOH 3JIEKTPOMArHUTHOW MHTYKIIUH,
Ha3bIBATh IPAHUIIBI €70 TPUMEHUMOCTH.

VccnenoBats sIBIEHNE JIEKTPOMAarHUTHOW HHAYKIIWH.

[ lepeuucasamo ycnogus, npu KOMOPsIX G03HUKAEH UHOYKYUOHHDLI MOK 8
3amxHymom konmype, kamyuike. Onpeoensims poib Heie3sH020
cepoeunuxa 6 kamyuike. Mzobpasicams epaguyecku snewinee u
UHOYKYUOHHOE MacHumHble nos. Onpedename HanpagieHue
UHOVKYUOHHO20 MOKA 8 KOHKPEMHOU CUMYayuu.

OOBACHATH BOSHUKHOBEHNE BUXPEBOTO ANEKTPUIECKOTO MO U
IIEKTPOMAarHUTHOTO nost. Onucwieams npoyecc o3nuknogerus /]C
UHOYKYUU 8 OBUNCYUUXCS NPOBOOHUKAX.

IIpedcmasname RPUHYUN 0eticmeus S1eKmpo2eHepamopa u
971eKMPOOUHAMUYECKO2O MUKPOPOHA.

PaboTath B ape 1 TpyInie IpH BHIOJIHEHUH NPAKTHUECKUX 3a1aHHMH,
[JJAHUPOBATH KCIIEPUMEHT.

[lepeuncnaTb mpuMepsl UCTIONB30BAHUS SBJICHHUS JIEKTPOMAarHUTHOM
MHAYKLNH.

Pacrio3HaBaThb, BOCIIPOU3BOIUTE, HAOMIOAATH SBICHHE CAMOMHIYKIINH,




[MOKa3bIBATh MPUINHHO-CJIC/ICTBEHHBIC CBS3U TIPU HAOJFOICHUH SBICHUSI.
DopMyTUpPOBATH 3aKOH CAMOWHAYKIMH, HA3bIBATh TPAHUIIBI €TO
PUMEHUMOCTH.

[IpoBOONTEH aHATIOTHIO MEKAY CAMOMHAYKIMEH 1 HHEPTHOCTEIO.
OnpenensiTe 3aBUCUMOCTh HHAYKTUBHOCTH KaTYIIKU OT €€ JUIMHBI 1
[TOIIAH BUTKOB.

OmnpenensiTe B KOHKPETHON CHTYyalluy 3HAYCHUS: MArHUTHOTO TOTOKa,

O C unnykuuu, 3/[C unoykyuu 6 ogudxcyupuxcs npogoonuxax, IJAC
CaAaMOWHJYKIIUU, HHIAYKTHBHOCTD, JHEP2UIO DNEKIMPOMACHUMHO20 NOJIS.
Haxonuts B nmuteparype u MaTEepHETE MHBOPMAIHIO 00 HCTOPUHU
OTKPBITHSI SIBJICHUS SIEKTPOMAarHUTHOW MHIYKIIWH, O BKJIaJe B H3yUCHHUE
bToro siBNeHus poccuiickoro ¢pmsuka 3. X. JleHna, o 6oproe ¢
[TPOSIBJIICHHSIMU SJICKTPOMATHUTHON HHAYKIIUH U €€ UCIIOJIh30BAHHH B
[POMBIIIJICHHOCTH. ['OTOBUTh MPE3EHTAIIHMH M COOOIICHHSI TI0 U3YYEHHBIM
TeMaM (BO3MOJKHBIE TEMBI TIPEJICTABICHBI B yUCOHHKE).

KoJse0anusa u
BOJIHBI

15

MexaHUIeCK
1e KojaeOaHus

MexaHndeckue KoIeOaHusl.
CBobOoHbBIE KONIEOaHNSI.
MaremaTtuyeckuii u
MIPYXKUHHBIN MasSTHUKH.
IIpeBparienus 3Hepruu npu
KoJeOaHusIX. AMIUTUTY/A,
MIEPHOJ, YacToTa, aza
koJeOaHuil. BerHy)IeHHBIE
KoJieOaHMs1, pE30HAHC.
JlabopaTtopHbie paboThI: 1.
Onpenenenne yCKOPeHHS
CBOOOJTHOTO TaJeHUs [TPU
MTOMOIIY MasITHUKA.
Uccnenosanus:

1. Ilpu 3atyxanuu
KOJIeOaHWH aMITIUTYIa
o0paTHO
MTPOIOPITUOHATHHA
BPEMEHH.

JlaBaTh onpeieNICHUE TIOHATHI: KoeOaHus, KojeOaTelibHas CUCTEMA,
MEeXaHW4YEeCKHe KoJeOaHusl, TapMOHINYECKHE KOJIeOaH!s, CBOOOIHBIC
KoJIe0aHus, 3aTyXaromue KojaeOaHus, BhIHYKICHHbBIC KOJIeOaHus,
PE30HAHC, CMEIICHUE, aMILTUTY 1A, IEPUOT, YACTOTa, COOCTBEHHAS
yacToTa, (pasa.

Ha3sbiBaTh yCcnoBUs BOBHUKHOBEHUSI KoJieOaHuit. [IpUBOAUTE MprMeEphl
KOJIeOATENLHBIX CHCTEM.

OnuChIBaTh MOJICIH «IPY>KUHHBIA MasTHUK», «MaTEeMaTHYCCKHI
MasITHHK.

[lepeuncisaTh BUIBI KOJICOATELHOTO IBUKCHUS, UX CBONCTBA.
Pacrio3HaBaTh, BOCIPOU3BOINTh, HA0JIIOIaTh TAPMOHUUECKUE KOJICOaHHUS,
CBOOOTHBIC KOJICOAHUS, 3aTYXAOIIHE KOJICOAHUS, BEIHYKICHHBIE
KOJICOaHUSs1, PE30HAHC.

[lepeuncisaTh criocOOBI MOMyYSHHsI CBOOOIHBIX U BRIHYKACHHBIX
MexaHn4YecKux kojebanuii. CocTaBIsATh YpaBHEHHE MEXaHHUECKUX
KoJe0aHuil, 3aMUChIBaTh ero pemenune. OnpeaensiTs 10 YpaBHEHHIO
K0J1e0aTeIbHOTO JBM)KCHHUS TTapaMeTphbl KoJeOaHui.

[IpencraBisTh rpad)IecK 3aBUCUMOCTh CMEIICHHUS, CKOPOCTH U
YCKOPEHUS OT BPEMEHU MPH KOJICOAHUAX MaTEMaTHUECKOTO U
[PYKUHHOT'O MasTHUKOB. OIpenessTh 1Mo rpaduKy XapaKTepUCTUKN
KOJIeOaHU: aMIUIUTY Ty, IEPHO U YacTOTY.

Hzobpasicams epaghuuecku 3a8UCUMOCTb AMAIUNYObL GLIHYHCOCHHbIX
KoNebanull Om Yacmomol 8bIHYAHCOArOWE Cunbl. Ananusuposams
UsMEHeHUe OAHHO20 epaPuUKa NPU USMEHEHUU MPEHUsL 8 CUCeMe.

BerarcnsaTh B KOHKPETHBIX CUTYAIMIX 3HAUEHUS Iepro/ia Koiebanuit




MaTEMaTHYECKOTO WM MPYKUHHOTO MasiTHUKA, JHEPTUU MasTHHUKA.
OOBACHATH MPEBPAIICHHS YHEPTHH TIPU KOJICOAHUSIX MATEMATHYECKOTO
MasTHUKA ¥ Tpy3a Ha MpyKUHE.

\Uccredosamov 3a8UcumMocme nepuooa KoreOaHul MamemMamuyecKo2o
\Masmuuxka om e2o OUHbL, MACCHI U AMIAUMYObL Korebanul. Hccredosamo
3agucumocms nepuoda Koaebanuil 2py3a Ha NPYACUHE OM MACChl 2PpY3d U
HCECMKOCIU NPYHCUHDBL.

PaGoTtaTh B mape u rpymie npy PelieHUH 3a/1a4 U BBITIOJIHCHUU
[MPaKTUYCCKUX 3aJlaHU, UCCIICA0BAHUH, TUTAHUPOBATh SKCIICPUMEHT.
Bectu puckyccuro Ha TeMy «Poib pe3oHaHca B TEXHUKE U OBITY».
Haxonute B nuteparype u MHTepHETE MHGOPMAIIHIO 00 HCITOJIE30BaHUU
MEXaHWICCKUX KoJieOaHuil B TprOopax reosioropa3Beiky, dacax, Kauemsx,
IPYTUX YCTPOMCTBAx, 00 MCIOJIL30BaHUM B TEXHUKE U MY3bIKE Pe30HaHCa
1 0 OoprOeE C HIM.

['OTOBHUTH IIPE3EHTAIIMH U COOOIIEHHS TT0 N3yYESHHBIM TeMaM (BO3MOXKHBIE
TEMBI MTPEJICTABJICHBI B YUCOHHUKE).

Pemats 3agaun. KoHTpoiarpoBats pelieHue 3ajad caMuM U IpyTUMH
yYaIMMUCS

DJIeKTpOMaru
WUTHbIE
KoJIeOaHus

ONEeKTpOMarHUTHBIE
KoJeOaHus.
KonebarenbHp1ii KOHTYD.
CB00OOIHBIE
3JIEKTPOMArHUTHBIE
KoJieOaHwmsI.
|Aemoxkonebanus.
Buinyocoennvie
INEKMPOMASHUTHHBLE
Konebanus.

[ lepemennwiii MOK.
Konpencarop u karymka B
LEMUd TMEePEMEHHOTO TOKa,
Pe3onanc B uenu

[IEPEMEHHOTO TOKA.
ITpousBoacTBO, Nepeaayda u
norpedieHue

3IEKTPUYECKON SHEPIHH.
OneMeHTapHasi TEOpUs
TpaHchopmaropa.
Koncrpymnposanue:

1. Koncrpyuposanue
TpaHcopmaropa.

JlaBaTh OnpeeIeHNE IOHATHIA: AIEKTPOMAarHUTHBIE KOJIeOaHusl,
KOJIe0aTEeNbHBIH KOHTYP, CBOOOIHEIE SIEKTPOMAarHUTHEIE KoJieOaHus,
aemokone6anus, asmoKoiedamenbHas cucmemd, BbIHYKICHHbBIC
JIEKTPOMAarHUTHBIE KOJeOaHUs1, IEPEeMEHHbII NEKTPUIECKUH TOK,
AKTUBHOE COIPOTUBIICHUE, UHOYKIMUGHOE CONPOMUBIEHUE, EMKOCHHOE
conpomuenenue, NOIHoe CONPOMUBNIEHUE Yenu nepemenHo20 moxda,
neiicTByolee 3HaUEHNE CHIIBI TOKA, JISHCTBYOIIEEe 3HAUEHUE
HanpspKeHus1, TpaHchopmaTop, K03hHUIMEHT TpaHChOpMaITUH.
300paxkaTh cxeMy Koe0aTebHOT0 KOHTYPa U OIKCHIBATH IPHHITHIT €T0
paboTEHL.

PacrniozHaBaTh, BOCHPOU3BOANTE, HAOIIOAATH CBOOOTHEIE
HIICKTPOMArHUTHBIE KOJIEOAHUS, GbIHYHCOCHHbIE INEKMPOMASHUMHbIE
KonebanUs, pe3oHanc 8 yenu nepemenHo20 moxd.

AHaATU3UPOBATH NPEBPALICHHS SHEPTUH B KOJI€OATEIbHOM KOHTYpE pU
PIIEKTPOMArHUTHBIX KOJIEOaHUSX.

[IpencraBisaTh B BUAe rpagUKOB 3aBUCUMOCTD 3JIEKTPHUUYECKOr0 3apsija,
CHJIBI TOKA W HAPSDKEHUS OT BPEMEHH NP CBOOOTHBIX
PIIEKTPOMArHUTHBIX Kosiebanusx. OnpenensTs 1o rpaduky KonedaHuit
XapaKTePUCTUKU: aMILUIUTYY, IIEPHOJT M YaCTOTY.

1Ipo6o0ums ananocuio Mexcoy MexaHuyecKumMu u 31eKmpoMazHumHsIMU
KoneOaHUsAMU.

3anuceiBaTh hopmyity ToMcoHa. BEUUCIATE ¢ MOMOIIBIO GOPMYITBI
TomcoHa nepro 1 4acToTy CBOOOJHBIX ANIEKTPOMAarHUTHBIX KOJIeOaHHH.
OnpenensT NEPUOA, YACTOTY, AMIUTUTYAY KOJIeOaHUH B KOHKPETHBIX
cUTyauusix. Mccaeooeamo 31eKmpomMazHummule KoneOaHus.

I lepeuucnsaime ceolicmea asmoxonebanull, asmoxo1edamenbHol CUcmembl.




[ Ipusooums npumepsbl A8MOKONEOAMENbHBIX CUCEM, UCNONb30BAHUS
agmoxonebanuil.

OOBSACHATH TPUHLIUI MOJTyYEHHUS TIEPEMEHHOTO TOKa, yCTPOHCTBO
reHepaTopa MepeMEeHHOr 0 TOKa.

Ha3zpiBaTh 0COOEHHOCTH IEPEMEHHOTO 3JIEKTPHUUECKOTI0 TOKA HA Y4aCTKe
LM C PE3UCTOPOM.

\Ha3zvie6ams 0cobenHocmu nepemenHozo d1eKmpuvecko2o moka Ha
yuacme yenu ¢ KOHOEHCamopoMm.

\Ha3zvi6amv 0cobeHHOCIU NEPEMEHHO20 DNIeKMPUYECK020 MOKA Ha
yuacmke yenu ¢ Kamywkou UHOYKMuGHOCMU.

3anuceiBaTh 3aK0H OMa 17151 ey epeMeHHoro Toka. Haxoauts 3HaueHus
CHJIBI TOKA, HAIIPSHKEHUS, aKTUBHOT'O COIIPOTUBIIECHUS, UHOYKIMUGHO20
CONpOmMuUGIeHUs, EMKOCIMHO20 CONPOMUGLEHUS, NOJHO20 CONPOMUBTIEHUS.
LIENH IEPEMEHHOT0 TOKA B KOHKPETHBIX CUTYAIHSIX.

BbIuuciaTh 3HaUEHUS] MOILTHOCTH, BBIACISIOLICHCS B LIEIH IEPEMEHHOT0
TOKa, ACUCTBYIOIINE 3HAYCHUS TOKA U HAIPSDKEHUSL.

\Hazvieame ycnous 603HUKHOBEHUS PE3OHAHCA 8 YeNnu NepemMenH020 MOKd.
OnwuchIBaTh YCTPOUCTBO, MPUHLIUM ICHCTBUS U TIPUMEHEHHE
Tparchopmaropa.

Boiuucnamo kosghguyuenm mpaucoopmayuil 8 KOHKPEmHbIX CUMYayusx.
Haxonuts B turepatype 1 UHTepHEeTE HMHGOPMALKIO O TOTY4YECHHUH,
repeaaye U UCIOIb30BaHUH [IEPEMEHHOTO TOKA, 00 UCTOPUU CO3AaHUS H
[IPUMEHEHUH TPAHC(HOPMATOPOB, UCTOALI0BANHUU PE3OHANCA 8 Yenu
nepemennoco moxa u o 6opvde ¢ HuM, yerexax u npodiaemax
JIEKTPOIHEPTETHUKH.

Cocmasnsimub cxemul npeobpaszosanus snepeuu na TOL u I'DC, a maxaice
cxemy nepedauu u nompeodieHus 21eKmpodIHep2ul, Ha3bIBaTh OCHOBHBIX
oTpeduTesel 3JeKTposIHepruu. [lepeuuciams npuyuHsl NOMeps dHepeuU
U BO3MOIHCHOCIU 0151 NOBBIULEHUSL DPPEKMUBHOCMU €€ UCNONbIOBAHUS.
BecTu AMCKyCCHIO O TTOJIb3€ U BPE/IE AIEKTPOCTAHIU, apTyMEHTHPOBATh
CBOIO MO3ULIUIO, YMETh BBICIYIIMBATh MHEHHE APYTHX YYACTHUKOB.
["OTOBUTH IPE3EHTALNHU U COOOIICHUS 110 U3yYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI IPEJICTABIICHEI B YUSOHUKE).

MexaHuueck
i€ BOJHBI

MexaHn4yecKre BOJTHBI.
[lonepeunbie u MPOAOITBHEIE
BOJIHBI. DHEPTHs BOJIHBL.
Wntepdepenuns u
mudpakys BOJIH. 3BYKOBBIE
BOJTHBI.

JlaBaTh orpejeNicHHE MOHATHI: MeXaHW4YecKasi BOJIHA, ITOTIepeyHast BOJIHA,
[IPO/I0JIbHAS BOJIHA, CKOPOCTh BOJIHBI, IJIMHA BOJIHBI, (ha3a BOJHBIL, HI0CKASL
BONIHA, BONHOBAS NOBEPXHOCb, (DPOHM 80IHBL, VY, 3BYKOBAs BOJIHA,
POMKOCTb 3ByKa, BRICOTA TOHA, TEMOD, OTpaKEeHUE, IPEIOMIICHHE,
[OTJIOIIEHHUE, MHTephEpeHINs, Oudparyus, noasapu3ayus MEXaHUIeCKuX
BOJTH, KOT€PEHTHBIE NICTOYHHKH, CTOSYAsi BOJIHA, aKYCTHUECKHI PE30HAHC,
[JIOCKOIOJISIPU30BaHHAas! BOJTHA.

[lepeuncnars cBOMCTBa MEXaHMYECKHX BOJIH. Pacrio3HaBaTth,
BOCIIPOM3BOINTH, HAOMIOIATh MEXaHUIECKHE BOJIHBI, IIOTIEPEYHBIE BOJHBI,
[IPOOJIEHBIE BOJIHBI, OTPpaKEHHUE, TIPETOMIICHHE, TTOTIIOMIEHHE,

HHTEPOEPEHITNIO, OUDPAKULUIO U NOAAPUZAUUIO MEXAHUIESCKHUX BOJIH.




Ha3piBaTh XapakTEpUCTUKU BOJH: CKOPOCTh, YaCTOTA, AJTMHA BOJHEI,
pasHocTh (pa3. OnpenensaTs B KOHKPETHBIX CUTYalUsIX CKOPOCTH, YaCTOTEHI,
TUIMHBI BOJIHBL, Pa3HOCTH (pa3 BOJIH.

3anucwieams u cocmasniams @ KOHKPEMHbIX CUMYAyYUusax ypasHeHue
capmonuyeckoll bezyujetl 80IHbI.

Haxonuts B iuteparype u MHTEpHETE HH(OPMALHIO O BO30YKICHHH,
repeaaye U UCIOIb30BaHUH 3BYKOBBIX BOJH, 00 HCIIOJIH30BaHUH
[PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE U TEXHHKE.

BecTu quckyccuio o Iosib3€e U Bpee BO3IEHCTBUS Ha YeJIOBEKa 3BYKOBBIX
BOJIH, apT'yMEHTHPOBATh CBOIO MO3ULIUIO, YMETh BBICIYIINBATH MHEHHUE
PYTUX Y4aCTHHUKOB.

['0TOBUTH IPE3EHTALMH U COOOLICHHUS 110 N3yUYCHHBIM TeMaM (BO3MOXKHBIE
TEMBI MTPEICTABICHBI B YICOHUKE).

DJIeKTpOMaru
WTHBIC
BOJTHEI)

DNEeKTPOMAarHUTHOE MOJIE.
ONeKTpOMarHUTHEIC
BOJIHBL. BuxpeBoe
ANEKTPUIECKOE TIOJIE.
CgoiicTBa
3JIEKTPOMArHUTHBIX BOJIH.
Jnamna3oHbl
3NEKTPOMAarHUTHBIX
U3IIy4eHUH U UX
MIPaKTHYECKOe TIPUMEHEHHE.
[IpuHIHATIEI paIHOCBA3U U
TeJIeBUICHUS

JlaBaTh onpe/iesieHUe MMOHATHI: DJICKTPOMArHUTHOE I10JIE, BUXPEBOE
DIIEKTPHYECKOE T0JIe, JICKTPOMArHUTHBIC BOJHBI, CKOPOCTh BOJTHBI, JUTHHA
BOJIHBI, (Da3a BOJIHBI, BOJIHOBAS MIOBEPXHOCTh, ()POHT BOJIHEI, JIy4,
[JIOTHOCTh IIOTOKA M3JIY4YCHHUS, TOYCUHBIM UCTOYHUK M3JTyUCHUS,
OTpa)KeHHUE, IPEIOMIICHUE, TOTJIoIIeHUe, UHTepdepeHIus, AudpaKims,
[TOTICPEYHOCTb, MOJISIPHU3AIIUS DJICKTPOMArHUTHBIX BOJIH, PaJHOCBS3b,
PaMONIOKAITUS, AMILTUTYIHASI MOTYJISIIHSA, IeTeKTHpoBaHue. OObICHATH
B3aMMOCBSI3b IEPEMEHHBIX 3JICKTPHUYECKOTO U MAarHUTHOTO TOJICH.
PricoBaTh cXxeMy pacrpoCTpaHEHUsI SICKTPOMATHUTHON BOJTHEI.
[lepeuncisaTh CBOMCTBA U XapaKTEPUCTUKH IIEKTPOMArHUTHBIX BOJIH.
ObvsicHsms npoyeccobl 8 OMKPbIMOM KOACOAMENbHOM KOHMYpe, NPUHYUR
UBTYUEeHUS. U PecUCMPayUU dIeKMPOMACHUMHBIX GOJIH.

Pacrio3naBaTh, HAOJIIOJATh AIEKTPOMArHUTHBIC BOJIHBI, U3TyYCHHE, IPUEM,
OTpa)KCHUE, PEIOMIICHHE, TIOTJIONICHNE, HHTEP(EPEHIIHIO, TUPPAKITUIO U
[TOJIAPU3AIHIO SJICKTPOMArHUTHBIX BOJIH.

BBIUKCIIATH B KOHKPETHBIX CHTYAIHSIX 3HAUCHHS XaPAKTEPUCTHK BOJIH:
CKOPOCTH, 4aCTOThI, JUIMHBI BOJIHBI, Pa3HOCTH (a3, e1youry paduoiokayuu.
Cpasnueamp mexanuieckue u d1eKmpoMacHumHble G0IHbl.

Obvscuams npunyunsl paouocessu u menesuoeHus..

O6bsCHAMb NPUHYUNBL OCYWECBLEHUSL RPOYECCO8 MOOYIAYUU U
Oemexmupoganusi. U300pasicamsv NPUHYUNUATbHBLE CXeMbl
paduonepedamuyuxa u paouonpuémnuxa. Ocyuecmenams paouonepeoayy
u paouonpuém. O0vACHAMb NPUHYUNBL NePeOayu U300PANCEHUS
menenepeoamuuKom 1 RPUHYUNbL NPUEMA U30OPANCEHUSL MENEBUIOPOM.
VccemoBaTh CBOMCTBA 3NIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIBLHOTO TeaedoHa. Ha3piBaTh 1 ONMMChIBATH COBPEMEHHBIE CPECTRBA
CBSI3H.

Brigensts posnb A.C. [TonoBa B U3y4eHUU 3JIEKTPOMArHUTHBIX BOJIH U
CO3/1aHNU paarocBs3u. OTHOCUTHCS C YBOKEHUEM K YUEHBIM U UX
OTKpBITHSIM. OOOCHOBBIBATH BAXXHOCTH OTKPBITHS 3JIEKTPOMATHUTHBIX

BOJIH IJI Pa3BUTHUA HAYKH.




HaxonuTs B muteparype u UaTepHeTe HHPOPMAITUIO, TIO3BOJISIONIYIO
OTBETUTH Ha MTOCTABJICHHBIE BOIIPOCHI MO TEME.

PaGoTath B mape u rpyne npu peieHn 3a/1a4 U BHITIOTHEHUH
pakTU4YecKuX 3afanuil. Haxooums ¢ aumepamype u Unmepneme
unghopmayuio 0 8030yacoenuuU, nepeoase U UCNOIb308AHUU
AEKMPOMASHUMHBIX 80IH, 00 onvimax I epya u ux 3uavenuu.

BecTH IUCKyCCHIO O TIOJIB3€ U BPEE UCTIONIL30BAHUS YEIOBEKOM
9JIEKTPOMATHUTHBIX BOJIH, ApPTYMEHTHPOBATH CBOKO MO3HIIUIO, YMETh
BBICJTYIINBATH MHCHHE JAPYTUX YUACTHUKOB. [ OTOBHUTH MpE3CHTAIIUH U
COOOIIEHUS 110 U3YYCHHBIM TeMaM (BO3MOXKHBIC TEMBI ITPE/ICTABJICHEI B
yueOHUKE).

Onruka 13
CBeTOBBIC 11  [Ceomerpuyeckas ontuka. |[/laBaTh ONPENEICHUE IOHATHI: CBET, FEOMETPUYECKAS ONITUKA, CBETOBOM
BOJIHBEL IpsMonuHeiiHoe ITy4, CKOPOCTb CBETA, OTPAKCHHUE CBETA, MIPEIOMIICHUE CBETA, IOJTHOE
[eomeTpruec pacrpocTpaneHye ceeta B |OTPAKEHUE CBETA, YION NAJICHHS, YOI OTPAKEHNS, YOI NPEITOMIICHHS,
as i OTHOPOIHO Cpee. OTHOCHUTEJBHBIN TIOKa3aTesb MPEJIOMIICHUS, a0COTIOTHBIN TIOKa3aTelh
BOJIHOBAsI 3aKOHBI OTPAXKEHUS U MPCITOMIICHH, JIMH3A, (OKyCHOE

p paCCTOﬂHI/IC JIMH3BI, OIITUYCCKAas CHUJIa JINH3HI, IH/ICHCpCI/IH CB€Ta,
OIITHKA MIPEIOMIICHUS CBETA.

[Tonnoe oTpaxeHnue.
Onrtudeckue npruOOpHI.
BonHoBBIE CBOICTBA CBETA.
CkopocTs cBeTa.
Wntepdepenuus crera.
KorepenTtHoCTb.
Hudpakums ceera.
[onsipu3zanus ceera.
Hucnepcus cBera.
IIpakTHueckoe npumMeHeHue
3JIEKTPOMArHUTHBIX
H3JIy4CHU.
JlabGopaTopHbie pabOTHI:

1. Onpenenenvie moxkazaTens
MIPETOMIIEHUS CPEJIBI.

2. Usmepenne GpokycHOro
pacCTOSHUS

coOuparomei
npacceusaroujeli TMH3.

3. OnpeienieHue TMHBI
CBETOBOM BOJIHBI.

4. Oyenxa

nHTepepeHnns cBera, MU PaKIus cBeTa, T PaKIIHOHHAS PEIIETKA,
[TOJIIPU3ALHsl CBETA, ECTECTBEHHBIN CBET, INIOCKOMOISPU30BaHHBIHN CBET.
OnucsIBaTh METOABI U3MEPEHUS CKOPOCTHU CBETA.

[lepeunciaTb CBOWCTBA CBETOBBIX BOJIH.

Pacrnio3HaBaTh, BOCIIPOU3BOINTH, HAOIOIATh PACTIPOCTPAHEHHE CBETOBBIX
BOJIH, OTPaKE€HUE, MPEIOMIIEHHE, MTOTJIOIIEHNE, AUCTIEPCHUIO,
WHTEPPEPEHIINTO, TUPPAKIIUIO U TIOISPU3AINIO CBETOBBIX BOJH.
DopmynnpoBaTh NpuHIUI [ toireHca, 3aKOHbI OTPAKEHUS U TTPETOMIICHUS
CBETa, TPAHULBI UX TPUMEHUMOCTH.

CTpouTh X0/ JIy4a B INIOCKOTApaJIeIbHOM MIaCTHHE, TPEYTOIbHOM
[pyU3Me, IOBOPOTHOI Ipu3Me, 000paunBaroLiel Npu3Me, TOHKOM JIMH3E.
CTtpouth N300pakeHue MpeMeTa B INIOCKOM 3epKajie, B TOHKOH JIMH3E.
[lepeunciaTs BUABI JINH3, UX OCHOBHBIE XapaKTEPUCTHUKN — ONTHYECKHN
LIEHTp, [JIaBHAas ONTHYECKas 0Ch, POKYC, ONTHYECKAs! CHIIA.

Onpenenars B KOHKPETHOW CUTyalluH 3HAUEHUS yIiia MaJIeHus, yria
OTpa)KEeHUs, yIJla MPEIOMIIEHUS, OTHOCUTENBHOTO ITOKA3aTeNsI
[IpeTIOMIIEHUS], AaOCOIOTHOTO MTOKA3aTeNs PEJIOMIICHHS, CKOPOCTH CBETA B
cpene, POKYCHOTO PACCTOSHHS, ONTHYECKON CHIIBI JIMH3bI, YBEIMUCHHS
JTUH3BI, IIeproJia IM(PaKIHOHHON

PEIIETKH, TIOJI0XKEHHSI UHTEPPEPEHLIMOHHBIX M TP PAKIIMOHHBIX
MaKCUMYMOB U MUHUMYMOB. 3aITHChIBATh (POPMYITY TOHKOH JIMH3BL,
PacCUHTHIBATh B KOHKPETHBIX CUTYAlUAX C €€ MOMOIIBIO HEN3BECTHBIE
BEJTMYHHBI.

OOBSACHATH TPUHLIUI KOPPEKIMH 3PEHUS C TOMOIIBIO OYKOB.

OKCIIEpUMEHTAIBHO ONPEIEIATE MOKAa3aTeNb MPETOMIICHHS CPEIBI,




UHPOPMAYUOHHOU eMKoCImU
KOMRaKkm -

oucka (CD).
HccnenoBanus:

1. UccnenoBanue
3aBUCHUMOCTH yTJia
MPEIOMJICHUS OT YTJia
MaJCHHAS.

2. Uccnenopanue
3aBUCHMOCTH PACCTOSHUS
OT JIMH3HI 10 U300paKeHUS
OT PAaCCTOAHUSA OT JIMH3bI
110 TIpEeIMETA.

IIposepka runores:

1. Yron npeaoMiacHus
MPSMO TPOTIOPIIHOHATIECH
YTy TIa/ICHUS.

2. [1py IIIOTHOM CIIOKEHUU
ABYX JIMH3 OIITUYCCKUC
CHJIBI CKJIAIBIBAIOTCSL.
KoncTtpynposanne moenu
TEJIeCKOIa, MUKPOCKOTIA.

(hoKycHOe paccTossHUE COOUPAIOIICH U pacceugaioujell TAH3, ATUHY
CBETOBOH BOJHBI C IOMOLIBIO JU(PPAKIOHHON PEMIETKU, OYeHUsams
ungopmayuonnyio émxocms komnakm-oucka (CD).

[ lepeuucnams obaacmu npumernenus unmeppepenyuu ceema, oupparyuu
ceema, noaapuzayUU ceemd.

lcciiemoBaTh 3aBHCHMOCTD YTIIa TIPETOMIIEHHS OT yTJIa IMaeHus,
3aBHCUMOCTD PACCTOSHHSA OT JIMH3BI 10 U300PaKEHUS OT PACCTOSHUS OT
JTUH3BI 10 TIPEeIMETa.

[IpoBepATH TUIOTE3BI: YTOI MPEIOMIICHHUS IPSAMO MIPONOPIIHOHANIEH YTITy
[AZICHUSL, NPU NIIOMHOM CIOMHCEHUU 08VX IUH3 ONMUYEeCKUe CULbl
cxaadviearomces.

KoHcTpyrpoBaTh MOIEH TENECKOTIA H/WITH MUKPOCKOTIA.

PaGoTaTs B ape u rpyIie Mpy BEIOTHEHUN PAKTUHIECKUX 3aaHHiH,
BBIIBUYKCHUH THIIOTE3, pa3pabOTKe METOZI0B TIPOBEPKH THITOTE3.

[ [nanuposamo desmenbHOCHb NO GbINOJIHEHUIO U GbINONIHAMb
LCCne008anUs 3A8UCUMOCTIU MEHCOY PUIULECKUMU BETUYUHAMU,
DKCNEPUMEHMATbHYIO NPOBEPK) 2UNOME3b.

Haxonuts B tutepatype u UaTepHere nndopmanuio o buorpadusx 1.
Hrtotona, X. I'totirenca, T. FOnra, O. ®@penens, 00 ux HayyHbIX paboTax,
0 3HaYeHHUH WX PabOoT ISl COBPEMEHHOW HAyKH.

Brickas3piBaTh CBOE MHEHHUE O 3HAUCHUH HAyYHBIX OTKPBITHI U paboT 10
orrruke 1. Herotona, X. I'tofirenca, T. FOnra, O. ®penerns.
BocnpuHUMAaTh, aHATU3UPOBATh, ITepepadaThIBaTh U MPEIbSIBISTH
MH(OPMAITHIO B COOTBETCTBUH C TTOCTABICHHBIMH 3a/I1a4aMHU.

Bb11€15Th OCHOBHBIE ITOJIOKEHUS KOPITYCKYJISIPHOM Y BOJTHOBOW TEOpUIA
CBETa. Y4acTBOBATh B OOCYKACHUH dTHX TEOPHA U COBPEMEHHBIX
B3IJISI0B HA PUPOJTY CBETA.

Ykazvieamo epanuysl npumenumocmu ceomempuieckol onmuKu.
['OTOBHUTBH IPE3CHTAIIUU U COOOIICHHS 110 U3YYSHHBIM TeMaM (BO3MOKHBIS
TEMBI [TPEJICTABJICHBI B YUCOHHUKE).

M3nyueHue u
CIEKTPHI

Buapl uznyueHui.
WcTtounnku csera.
Criextpsl. CrieKTpambHBIH
aHaIu3.

Tennosoe usnyuerue.
Pacnpedenenue snepeuu 6
cnekmpe abcoatomHo
uépHo2o meaaq.

[kana 35eKTpOMarHUTHBIX
BOJTH.

HaGmroienue criekTpos.

/laBaTh onpeeneHre NOHATUI: TETIOBOE U3ITyUEHHE,
PIIEKTPOFOMUHECIICHITNS, KATOIOTFOMIHECIIEHITHS, XEMUITFOMIHECIICHITHS,
(hOTOIFOMUHECTICHITHS, CAIOUHOU CReKmp, TUHEUYAmblil CHeKmp,
nosiocamolii CHeKmp, CHeKmp No2ioujeHUs, CReKMpatbHblil AHAIU3.
[lepednciiaTh BUABI CIEKTPOB. PacmosnaBaTs, gocnpoussooums,
HA0JII0/1aTh CIUTOLITHOM CHEKTp, TMHEHYAThIN CHEKTp, MOJI0CAThIM CIEKT,
CIIEKTP U3TyYEHUS 1 TTOTIIOMICHUS.

\U300padcams, 00bACHAMb U AHATUIUPOBAMb KPUBYIO 3A8UCUMOCTIU
pacnpeoenenust snepeuu 6 cnekmpe abCoIOmMHO YEPHO2O med.
[lepednciaTh BUIBI 3JIEKTPOMArHUTHBIX M3ITYICHUH, UX HCTOYHHKH,
CBOMCTBA, MpuMeHeHue. Mcnonp30BaTh MIKaTy 3J€KTPOMAarHUTHBIX BOJIH.
CpaBHHBATh CBOMCTBA DJICKTPOMATrHUTHBIX BOJIH Pa3HBIX AHATIa30HOB.

OCHOBBI




CrienmajabHO

i Teopun
OTHOCHUTEIbH
0CTH
OCHOBBI 3 [ Ipuuunsl nosenenus CTO. |HaBaTh onpeneneHue MOHITHI: coOBITHE, MOCTyJIaT, coOcTBeHHAas
CH€HI/I2U‘II>HOI71 HOCTyﬂaTBI CTO: MHCPIHAJIbHAsA CUCTCMa OTCqéTa, COOCTBEHHOE BpewMms, coOcTBeHHad JJInHa
TeopHnu MHBAPUAHTHOCTb MOIy/1st  [161d, MACCA TOKOSI, MHBAPUAHT, SHEPTHsI TIOKOSL. .
OTHOCHTEIBH CKOPOCTH CBETA B BAKYYME, Obvsacusamy npomusopeus MedAHcOY KNACCUYecKoU MeXaHuxou u
CTO) IIpHHLII OTHOCHTENBHOCTH baexmpoounamuroni Maxceenna u npuuunol nosieienus CTO.
oc ( P N dopmynuposats nocrynarsl CTO.
Oitnmretina. DopmynrpoBath BEIBOIBI U3 TTocTynaTtoB CTO u 0b6wachame
[Ipocmpancmeo u 6peMa 6 |penamusucmerue sgphexmvl cOKpayenus pazmepos meid u 3amedieHus.
cneyuanbHol meopuu BpeMeHU MeAHCOY 08YMsL COOBIMUSMU C MOYKU 3PEHUS OBUNCYUIELCS
OMHOCUMENLHOCTU. cucmemvl omcuéma. AHATU3UPOBATH POPMYITY PEIATUBUCTCKOTO 3aKOHA
depguﬂ U UMNYJIbC CJIOXKCHUS CKOpOCTeﬁ.
c80600HOI Yacmuybl. [[Ip0600UmMb MblCIeHHbIE IKCHEPUMEHMDL, HOOMBEPAHCOATOUUE NOCHYAATNb
CBsi3b Macchl M oHeprun OO U Ux credcmeus. .
¢BOBOIHOMN YACTHIEL \Haxooums 6 koHkpemHuou cumyayuu sHaverus ckopocmetl mein ¢ CTO,
5 UHMEPBATIO8 8PEMEHU MeNCOY COOLIMUAMU, ONUHY Meld, IHePUIO0 NHOKOSL
HEprHs MOKOA uacmuybl, NOJIHYIO SHEP2UIO YACMUYbLI, PEAAMUBUCTICKULL UMNYbC
yacmuybl.
3anuchIBaTh BRIPAKEHHUE IS SHEPTHH TTOKOSI U NOIHOU dHepeUul YacTHIL.
M3nmarath CyTh IPUHIIMIIA COOTBETCTBUSI.
Haxonute B nmuteparype u MaTEepHETE MHGOpMaIHIO 0 Teopun 3dupa, oo
DKCIIEPUMEHTaX, KOTopble npuBenu k co3nanuto CTO, 06
OTHOCHUTEILHOCTH PaCCTOSHUI U POMEXYTKOB BpeMeHH, 0 Onorpaduu A.
Oumreiina. BeickaspBats ¢cB0o€ MHeHue 0 3HayeHun CTO s
COBpEMEHHON HAYKH.
['OTOBHUTH IIpE3EHTAIIMH U COOOIICHHS IO N3yYEHHBIM TeMaM (BO3MOKHBIE
TEMBI MTPEJICTABJICHBI B YUCOHHUKE).
KpanToBas | 17
Ppuznka
CBeTOBEIC [Ipeomem u 3a0auu [laBaTh onpenencHue MOHATHIA: (OTOIPQEKT, KBAHT, TOK HACBIIICHHS,
KBaHTHI K8AHMOBOU (hu3uKu. 3a/Iep)KUBaroIlee HallpshKeHUe, paboTa BBIX0/1a, KpacHas TpaHuIla

I'unoresa M. Ilnanka o
kBaHTax. DoToaddexT.
®oToH. YpaBHeHHE A.
OHHIITEHRHA 1719
dhotorddexra.

Onvimoel A. I'. Cmonemosa,
3axonsl homoahghexma.

KopnyckynsipHo-BoaHOBOI

dhoToaddexra.

Dopmyauposams npeomem 1 3a0a4u KEAHMOBOU QUIUKIL.
Pacrnio3HaBaTh, HaOMOAaTh sBNeHUE hoToaddekra.

OnwuceiBaTh ONBITE CTOJNETOBA.

dopmynuposath runotesy [lnanka o kBaHTax, 3akoHbI oTodPdeKTa.
AHAJITM3UPOBATh 3aKOHBI (OTOIP(EKTA.

3aChIBaTh U COCTABIATH B KOHKPETHBIX CHTYallUsX YpaBHEHHUE

OiHmTeHa 17151 oTod(hPEKTa U HAXOANUTH € €r0 MOMOIIBI0 HEU3BECTHEIE




IyanusM. JJugpaxyus
INEeKMPOHO8. JlasreHue
ceema. Onvimor I1. H.
Jlebeoesa u C. . Basunosa.
Coomnowenue
HeonpedenénHocmel

[ etizenbepea

BEJTMYMHBI.
BEIUnCIATE B KOHKPETHBIX CUTYAMSIX 3HAYSHNST MAKCUMaJIbHON
KHUHETHYECKOH SHEPTHU (OTOIIEKTPOHOB, CKOPOCTH (POTORIIEKTPOHOB,
paboThI BEIXO/A, 3aIIMPAIOIIETO HANPSDKEHUST, YaCTOTHI U AJIMHBI BOJIHBI,
COOTBETCTBYIOIINX KpacHO# rpanuniie porodddekra.

[IpuBOANTH MPUMEPHI UCTIONB30BaHUs (HOTOIDPEKTA.

OOBACHATH CYyTh KOPILYCKYJISIPHO-BOJIHOBOIO IyaTH3Ma.

OmnuceiBaTh ONBITH JIebeneBa 0 U3MEPEHUIO AABJICHUS CBETA U OIIBITHI
BapuiioBa 1o OnTHKE.

Onucwvieams onvlmel N0 OUGPAKYUU STIEKMPOHOB.

DopMynupoBaTh COOTHOLIEHHE Heotpeaenénnocteii [ elizendepra u
OOBSICHSTH €TO0 CYTh.

Haxonuts B muteparype u MHTEpHETE HHPOPMAIIHIO O paboTax
CroiietoBa, JleOenesa, Basuinosa, I1ianka, Komnmona, oe bpoiis.
Bb11esaTh pOJIb POCCUMCKUX YYEHBIX B UCCIEA0BAHUH CBOMCTB CBETA.
[TprBOANTH MPUMEPHI OHOJIOTHIECKOTO U XUMUYECKOTO JCHCTBHSI CBETA.
["OTOBUTH MPE3EHTALIMU U COOOIIEHHUS 110 U3yUYSHHBIM TeMaM (BO3MOYKHEIC
TEMBI MTPEJICTABJICHBI B YUCOHHUKE).

ATOMHAas
¢duznka

[Inanerapuas Mmoaenb
atoMa. OObsICHCHHE
JIMHEYaToro CreKTpa
BOZIOPOJIa HA OCHOBE
KBaHTOBBIX ITOCTYJIATOB
bopa.

Cnonmanuoe u
BbIHYIHCOEHHOE U3NYUeHUe
ceema.

JlaGopatopHas paboTa:
1.HaOmroneHue CIuTtomHoro
U IMHEUYaToro CeKTpoB.
2.HccrnemoBanue  CHEKTpa
BOJI0pOJA

JlaBaTh OonpeesIeHne OHATUI: aTOMHOE AP0, SHEPTETUYECKUI
YPOBEHb, DJHEPI'Usl HOHU3ALUU, CHOHMAHHOE U3yYeHue ceema,
BbIHYHCOEHHOE U3TYUeHUe C8emda.

OmnuceiBath onbITh Pezepdopra.

OnuceIBaTh U CpaBHUBATH Mojienu aTroma Tomcona u Pesepdopra.
PaccmarpuBars, HCCIIE0BATh U ONMCHIBATH JINHEWYATHIE CIIEKTPBI.
DopMynHMpoBaTh KBAHTOBBIE MOCTYNATH bopa.

OOBACHATH TMHENWYAThIE CIIEKTPBI aTOMa BOJOPOa HAa OCHOBE
KBaHTOBBIX IIOCTYJIaTOB bopa.

PaccunThIBaTh B KOHKPETHOM CUTYallMH YacTOTY U JUIMHY BOJHBI
ncryckaemoro ()OTOHa IIpU Mepexo/ie aToMa U3 OJIHOTO
CTAllMOHAPHOI'O COCTOSTHHUS B IPYro€, SHEPIUI0 HOHU3AIMH aToMa,
BLIYUCTAMb 3HAYEHUS PAOUYCO8 CIMAYUOHAPHBIX OPOUM 3]1eKMPOHOE
6 amome.

Onucvieams ycmpouicmeo u 00vACHAMb NPUHYUN OetiCBUs.
1azepos.

Haxonuts B nuteparype u IHTepHeTe cBeieHus o (hakrax,
MOJITBEPKTAIOLINX CJI0KHOE CTPOCHHE aToMa, O paboTax yu&HbIX MO
CO3JIaHHUIO MOJEIH CTPOCHHUS aTOMA, NOAYYEHUIO BbIHYIHCOEHHO20
u3Iy4enus, O IPUMEHEHNH J1a3epOB B HAyKe, MEIULMHE,
[POMBIIIEHHOCTH, OBITY.

Bb11esTh pob pOCCUNCKUX YUEHBIX B CO3IaHUM U UCIIOJI30BAaHUU




1a3epoB.
['OTOBUTH MPE3EHTAIMH U COOOIIEHUS 110 N3yUYEHHBIM TEMaM
(BO3MOIKHBIC TEMBI ITPEJICTABIICHBI B YYCOHHKE).

dusuka
aTOMHOTO
siapa

CocraB u cTpoeHHE
aTOMHOTO A/pa.

H30monvl. Aoephvie cubi.
Hedekt maccel 1 SHEprus
CBSI3U S7pA.
PagnoaxktuBHoCTEh. BHabl
PaJIMOAKTUBHBIX
MPEeBPAICHUI ATOMHBIX
sIep.

3aKoH pPaTrOaKTUBHOTO
pacnana.

HOeprvie peakyuu, peakun
JleJieHus U cuHTe3a. [ennas
|peakyus 0enenus soep.
SnepHast sHepreTuka.
Tepmosideprulii cunmes.

[ Ipumenenue s0epHol
snepauu. buonozuueckoe
Oeticmeue paouoaKmueHblx
U3Ty4eHu.

JlaGoparopHas paboTa:

1. Omnpenenenne umityasca
Y DHEPTUU YaCTHUIIBI TTPH
JBHOKCHUN B MATHUTHOM
nosie (1o potorpadusm).

JlaBaTh onpe/esieHrs MOHITHIA: MACCOBOE YUCIIO0, HYKJIOHBI,
SIICPHBIC CHIIBL, BUPMYAIbHble Yacmuysl, 1e(PeKT Macc, SJHeprus
CBSI3H, yJIeJIbHAsl SHEPTHUS CBSI3M ATOMHBIX SI7Iep, PaliOAKTUBHOCTb,
AKMUBHOCMb PAOUOAKMUBHO20 8ewyecmaa, TIepUo Molypacnajia,
MCKYCCTBEHHAs paJll0aKTUBHOCTb, SIIEPHBIC PEAKIIHH,
DHEPIeTUYECKUM BBIXOJ SIEPHOM peaKkUuy, LenHas saepHas
peaxiyst, KodpPUIMEHT pa3MHOKEHUS HEUTPOHOB, KPUTUYECKAS
Macca, peakTOpbI-pPa3MHOXKHUTEIHN, TEPMOSICPHAS PEAKIIHS.
CpaBHUBATh CBOMCTBA ITPOTOHA U HEUTPOHA.

OnuceiBaTh IPOTOHHO-HEUTPOHHYIO MOJIEIb SpA.

OnpenensTh COCTaB siIep Pa3TUYHBIX SJIEMEHTOB C IIOMOIIBIO
Tabnubel Menaeneesa. 1M300paxars U 4uTaTh CXEMbI aTOMOB.
CpaBHUBATH CHITY JIEKTPHUUECKOTO OTTATKUBAHUS IPOTOHOB U CUITY
CBSI3U HYKJIOHOB B sifipe. [lepeuucisims u onucvl8ams c8OUCMaa
s10epHblx cun. QObACHAMb 0OMEHHYI0 MOOENb 83AUMOOEUCTBUSL.
Brrauciarte gehekt Macce, SHEPTHio CBSI3U U YACTBHYIO SHEPTHI0
CBSI3U KOHKPETHBIX aTOMHBIX SiIep. AHAIM3UPOBATH CBS3b Y/IEIBbHOM
SHEPI'UHU CBSI3U C YCTOMUMBOCTHIO siep. [lepeuncnsats BUIbI
PaZlnOaKTUBHOTO pacraja aTOMHBIX siiep. CpaBHUBATH CBOMCTBA
anbda-, 6eTa- U raMMa-u3TydCHUM.

3anucvleame npasuna cmewjerus npu paouoaKkmueHslX pacnaoadx.
Onpedensmo 21emenmol, 00pazyrouuecs 8 pesyibmame
PAOUOaKmMUBHbIX pAcnados.

3anuceIBaTh, OOBSICHATH 3aKOH PaJMOaKTUBHOIO pacraja,
YKa3bIBaTh TPAHMIIBI €70 TPUMEHUMOCTH. OnpeensiTh B
KOHKPETHBIX CUTYaIUSIX YHCIO HEPACTIaBIINXCS SIIEP, YHCIO
pacraBLIMXCS s1/iep, IEPUO OTypaciaia, akmueHOCHb 8eUeched.
[ lepeuucnsaims u onucvi8ams Memoobl HAONIOOEHUA U Pe2UCMPayul
oemenmapueix yacmuy. Habnrooams mpexu anvgha-vacmuy 6
kamepe Bunvcona. Pecucmpuposams si0epHbvle uziyueHus ¢
nomowvio cuémuyuxa I eticepa. Onpedensamos UMNYIbC U IHEPSUTO
uacmuysl NpU OBUNCEHUU 8 MASHUMHOM Noje (no ghomoepagusam).
3anuchIBaTh siIEpHBIC peaknun. OnpenensaTs TPOIyKTHI sIEPHBIX
peakuuil. PaccunTeIBaTh SJHEPrUUECKUI BBIXOJ SIAEPHBIX PEAKIIHI.
OnuchIBaTh MEXaHU3MBI JICTICHUS SAEP U LIETTHON SIEPHOM peaKIiH.
CpaBHMBATH SACPHBIC U TEPMOSACPHBIC PEAKITUH.

ObvscHAMb NPUHYUNDBL YCMPOUCMBA U pabombl s10EPHbIX




peaxkmopog. Y4acTBOBaTh B 00CYKJIECHUN IPEUMYILIECTB U
HE/I0CTATKOB SIEPHOM SHEPTeTUKH.

Ananuzuposames onacHocmo 10epHbIX UTYYEHUU O HCUBBIX
Op2aHU3MO8.

Haxoauts B nuteparype u MHTepHeTe cBeeHus: 00 OTKPBITHH
[IPOTOHA, HEUTPOHA, PaJINOAKTUBHOCTH, O MTOJIyYEHUU U
VCII0JIb30BAHUY PAIMOAKTUBHBIX U30TOIOB, HOBBIX XUMHUYECKUX
JIEMEHTOB.

Bb11e1saTh pOib pOCCUNCKUX YUEHBIX B HCCIIEAOBAHUSAX ATOMHOIO
S7Ipa, OTKPBITHH CIIOHTAHHOTO JICJICHUS SIIep ypaHa, pPa3BUTUU
sIIEpPHOM YHEPreTUKH, CO3[JaHUK HOBBIX n30TonoB B OUAN
(OOBbeaHEHHBIN UHCTUTYT SIIEPHBIX HccenoBaHul B I. [lyOHe).
["OTOBUTH MPE3EHTAUH U COOOIICHHUS TI0 N3yYCHHBIM TEMaM
(BO3MO>KHBIE TEMbI IIPEICTABJICHBI B YUeOHUKE).

DeMeHTapH
bIC 4aCTHLIBI

OneMeHTapHbIE YaCTHIIBI.
@yH/1TaMEHTaJIbHBIE
B3alMOJICICTBUS.
Yexopumenu
INEMEHMAPHBIX Hacmuy

JlaBaThb onpezeneHre NOHATHI: aHHUTHIIALUS, 1enmOoHbl, A0pOHb,
Keapk, 2n10oH. 1lepedncisaTb OCHOBHbIE CBOMCTBA 3JIEMEHTAPHBIX
JaCTHULI.

Bb1aensTh Tpymnibl 3JIEMEHTapHbIX YaCTHULL.

[lepeunciaTh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIOJIHSIOTCS IPU
[peBpalieHusX yacTull. OnUChIBaTh NIPOLECChl AaHHUTUIISLIUU
JaCTUIl U aHTUYACTHI] U POXKACHUS SJIEKTPOH-TIO3UTPOHHBIX Map.
Ha3piBaTh U cpaBHMBATH BUABI (PyHIaMEHTAIbHBIX
B3aUMOJCUCTBUM.

OnuceIBaTh posib YCKOPUTENEH B N3YUEHUH MIEMEHTAPHbBIX YACTHUILI.
[Ha3zvieamwv ocnogHbvle 810bl yCKOpUmenel 1eMeHmapHblx Yacmuy.
Haxonuth B ntuteparype u MlHTepHeTe cBenenus o0 uCTopuu
OTKPBITHS 3JIEMEHTAPHBIX YaCTHUL], O TPEX dTanax B pa3BUTUU
(U3MKN HIIEMEHTAPHBIX YaCTHII.

OrnuchIBaTh COBPEMEHHYIO (PU3UYECKYIO KAPTUHY MHPA.

['OTOBUTH MPE3EHTALIMH U COOOIIEHUS 110 U3yYEHHBIM TEMaM
(BO3MOYKHBIE TEMBI IIPEICTABJICHBI B YUeOHUKE).

Ctpoenue

BcesieHHoil

ConHeuHast BunumMsbie nBmxeHns JlaBaTh onpeneneHue MOHITHIA: HebecHas cghepa, IKIUnmuKa,
Cucrema. HEOCCHBIX TeJI. 3aKOHBI HebecHblll 9K8AMop, NOIOC MUPA, 0Cb MUpA, Kpy2 CKIOHEeHUs,
Crpoenue Kemepa. npsMoe 8ocxodcoenue, CKIOHeHUe, NApallakc, apcek,
Bcenennoi ConHeyHas crucTeMa;aCTPOHOMUYECKAs €IUHUIIA, IEPUTENN, adesnii, COTHEUHOE

IUIAHETHl ¥ Mallble Tela,
cucrema 3emisi—JIyHa.

3aTMEHHE, JIYHHOE 3aTMEHHE, TUIAHEThI 3¢MHO TPYIIIbI, TUTAHETHI-
THTaHTBI, aCTEPOU], METEOP, METCOPHT, (pOTOC(I)epa CBETUMOCTb,
HpOTyGGpaHeu, ny1vcap, HeUmpoHHas 36e304, Yéphas 0bipd,




CtpoeHne ®  3BOJIONNSA
Comnnna " 3BE37,
Kiraccudukarys 3BE3 M,
3BE3ABI M WCTOYHUKHA WX
SHEPTHUH.

lanaxktuka. CoBpeMeHHbIE

MPEJICTABJICHUS O CTPOCHUU
H 3BoJIIoNun BeeaeHHOM.
Ipyaue canakmuxu.

[ Ipocmpancmeento--
8peMeHHble MaACumadbl
Habmooaemol Beenennoil.

[ Ipumenumocmo 3aKoHO8
usuxu 0 00vsCHeHUs
nPUPOObL KOCMUYECKUX
00vbexmos.

Temuasn mamepusi u mEMHAs
oHepeUsL.

JlaboparopHas pabora:

1. Onpenenenue nepuoaa
oOpallieHus IBOHHBIX

3BE31 (TICYaTHBIC
MaTepuabl).

HaGmronenus:

1. BeuepHue HaOmroneHUS
3BE31, JIyHBI U TIIIaHET B
TEJIECKOIT UIH OMHOKIIE.
Hccnenopanue:

1. UccnenoBanue OBUXEHUS
JBOMHBIX 3BE37 (110
MEYaTHBIM MaTepuasam).

[MPOTO3BE3/1a, CBEPXHOBAs 3BE€3/1a, rajJakKTUKa, KBa3ap, KpacHOe
CMelleHue, Teopus bosbioro B3psiBa, Bo3pacT BeenleHHOM.
Hao6mronate JIyHy ¥ TUTAHETHI B TEJIECKOTI.

BrinensaTe ocooeHHOCTH cucTeMbl 3eMis-JIyHa.

Pacmo3HaBaTh, MOJIETTUPOBATh, HAOIIOAATh JIYHHBIC U COJTHEUHBIC
3aTMEHUSI.

OOBSCHATH MPUIINBHI U OTIUBHI.

@opmynuposams u 3anucvieams 3akonsl Kennepa.

OnuceiBath cTpoeHre COTHEUHOM CUCTEMBI.

[lepeunciiaTh MIIaHETHl U BUbI MAJIBIX TEJ.

OnuceiBaTh cTpoeHue CosHIa.

Hao6mronatek coHeunble maTHa. CoOro1aTh MpaBuiia 0€301macHOCTH
rpu HaOmoaenuu CosHia.

[lepeuncisiTh TUMTMYHBIE TPYIIIBI 3BE3/, OCHOBHBIC (hU3HUECKUE
XapaKTEPUCTUKH 3BE3I.

OnuchIBaTh SBOJIOIHUIO 3BE3]] OT POKICHUS JO CMEPTH.
HaspiBaTh cambie sipkue 3BE3/bI U CO3BE3USI.

[lepeuncisTh BUIbI TAIAKTUK, OMTUCHIBATH COCTAB U CTPOEHUE
rayiakTuk. Beinensate Mueunsii [yt cpenu aApyrux rajgakTuK.
Onpenenats mecto ConHeuHol cucteMbl B ["anaktuke. OnieHUBaTh
MOPSAIOK PACCTOSIHHI JJO KOCMUYECKHX 00BEKTOB.

OnuceIBaTh CyTh KPACHOTO CMEIIEHHS M €r0 UCTIOIb30BAHNUE MTPU
V3yYEHUHU TalaKTUK.

[IpuBOIUTE KpaTKOE U3I0KEHHE TeOpHH boJbIIoro B3pbiBa U
TEOpPUU pacluupsrouieics BeeneHHOM.

ObvscHamsb cymv nOHAMUL «MEMHASL Mamepus» U « mémMHas
DHEpIUsLY.

[ Ipugooums npumepuvl UCNOIB30BAHUSL 3AKOHO8 (PUUKU 015
00bACHEHUsL NPUPOObI KOCMUYECKUX 00BEKMO8.

PaGoTtath B mape u rpyrmie npy BHIMOTHEHUH MPAKTUYECKUX
3aJaHuN.

Vcmonp30BaTh MIHTEpHET A1 IOMCKA H300paKEHU KOCMUYECKHUX
00BEKTOB U MH(POPMAITHH 00 X 0COOCHHOCTSIX.

V4acTBOBaTh B 0OCYKICHUH U3BECTHBIX KOCMHUUYECKUX UCCIICIOBAHHIA.
BI)I}ICHSITI) COBETCKHE N pOCCHﬁCKHe JOCTHXXCHU S BOOJIACTH KOCMOHABTUKH
1 nccieoBanus KocMoca. OTHOCHTBCS ¢ YBaKEHHEM K POCCHHCKUAM
YIEHBIM ¥ KOCMOHABTaM.

Haxonuts B uteparype u VIHTepHETe CBe/ICHUS Ha 331aHHYI0 TEMY.
['OTOBHUTH MPE3CHTALIMU U COOOLICHHS [0 M3yYCHHBIM TEMaM.

IToBTOpEHUE

8]

Pe3epB

ol




TemaTu4eckuii NOypoOUYHbI IJIAH

Tema ypoxka

Kon-Bo uacos

[Ipumeuanue

Hcnons3zoBanue
o0opynoBaHUS
«Touka pocta»

OCHOBBI YIEKTPOAUHAMUKH (MPoaoKeHne) (94)

MaruuTtHoe moJie

MarsuTHoe noJje. I/IHJIYKHI/IH MAarauTHOTO I10JIA.

JeMoHncTpanus
«3mepenue noss
MTOCTOSIHHOTO
MarHuTa»: JaTYUK
Mar"auTHOTIO I10JI4,
MOCTOSITHHBIN
MAarHuT NOJIOCOBOM.

HeMoHCcTpanus
«M3mepenue noss
BOKPYT
IIPOBOJIHUKA C
TOKOM»: TaTYUK
MarHuTHOI'O MOJI,
JIBa IITaTUBA,
KOMIIJIEKT
IIPOBOJIOB,
UCTOYHHK TOKa,
KITIOY

JlaGoparopHas paboTa «HabroaeHne qeHCTBUsSI MAarHUTHOTO TTOJISI HA TOK».

JLp.

Cuna Awmmnepa.

JleficTBe MAarHUTHOTO TOJIS Ha ABIKYyIHcs 3apsia. Cuia Jlopenia

gl lwin

MarauTHele CBOMCTBA BEILlECTBA

S

C.p.

DJIeKTPOMATHUTHAS HHAYKIIUS

S

DNEeKTpOMarHuTHas UHAYKIUS. MarHuTHBIA OTOK.

=

~

[IpaBuno Jlenua. 3aK0oH 3IEKTPOMArHUTHON UHTYKIIUU.

=

JlaGopatophas pabora «/3ydeHue SBIEeHUS HIEKTPOMarHUTHOW MHIYKIIUK 1

JLp.

Jatunk
HaIpsHKeHUS,
JATIUK




MarHUTHOTO IIOJIS,
TUHENKa, KaTyIIKa-
MOTOK,
MOCTOSTHHBIN
II0JIOCOBOM MarHur,
TpyOka u3 [1BX,
KOMILIEKT
MPOBO/IOB, IIITATHUB
C JepkareyiemM

9.| SIBnenue caMOWHIYKIMU. THAYKTUBHOCTD. DHEPTHsI MATHUTHOTO OIS, 1 C.p.
KoJsieoanust u BoJiHbI (154)
Mexannuyeckue KoJie0aHHusA
10| CoGomubie konebanus. ["apMoHHUecKre KoaeOaHusl. 1 JleMoHcTparus
«Konebanus
HUTSHOTO
MasTHUKa U
CBOOOJIHEIC
KoJeOaHus rpy3a
Ha TIPY>KHHE):
JIATYUK YCKOPCHUS,
IITATUB C
KpEmnexoM, Habop
IPY30B, HUTb,
Ha0Op MPYXKUH
11| JlaGoparopHas paboTa «OnpeaeneHue yCKOpeHus CBO0OIHOTO MaJICHUS ¢ TIOMOIIIBIO 1 JLp. Kowmmsrorep,
MasiTHUKAY. JIATYUK YCKOPCHUS,
I'Py3 C KPIOUKOM,
JeTKast U
HEpacTsKUMas
HUTb. PyJIeTKa
12| 3artyxaromye 1 BEIHYKICHHBIE KojieOanus. Pezonanc 1 C.p.
DJIeKTPOMArHUTHBIE KOJIEOAHUS
13| CBoOo/iHBIC 3NIEKTPOMArHUTHBIE KOJICOaHUs 1
14| I"'apMoHHMYECKHUE HIEKTPOMATHUTHBIEC KOJICOaHHS B KOJIeOAaTEeIhbHOM KOHTYPE. 1
15| ®dopmyna TomcoHa. 1
16| IlepemeHHBIN 37IEKTPUUECKHUI TOK. Pe3ucTop B 1ienu nepeMeHHOro ToKa. 1 JlemoHcTpanus
«3mepenue

XapaKTePUCTHK




MIEPEMEHHOTO
TOKay:
JIByXKaHaTbHAS
MpHCTaBKa-
ocuuorpad,
3BYKOBOU
reHeparop, Habop
IIPOBOIOB

17

Pe3oHaHC B 31eKTpUUECKOM 1IEMH.

JemMoHncTpanus
«IlocnenoBaTensH
Bl U
napajieIbHbINA
pe3oHaHC»:
JIByXKaHaTbHAS
MIpHCTaBKa-
ocuuorpad,
3BYKOBOU
reHepaTop,
pesuctop 360 Owm,
KaTyIlIka
WHIYKTUBHOCTH
0,33 mI'1x,
koHaeHcaTop 0,47
MK®D, HabOp
MIPOBOJIOB

18

HpOI/ISBOHCTBO, nepenaydya n HOTpe6J'IeHI/Ie TMEPEMECHHOTI'O DJICKTPUYCCKOI'O TOKA.

JemMoHncTpanus
«Tpa"chopMaTopy:
JIByXKaHaJIbHAS
IIPUCTABKB-
ocuorpad,
3BYKOBOI
reHeparop,
MHOTOOOMOTOYHBIT
TpaHcgopmarop,
Ha0Op MPOBOIOB

MexaHnuyeckne BOJHBI

19

BouiHOBBI€ siBIIeHUS. XapaKTEPUCTUKU BOJTHBI




20| 3ByKOBBIE BOJIHBI 1
21| Untepdepenunsi, Tudpakiyst 1 NOIPU3AHII MEXaHUIECKUX BOJIH. 1
DJIEKTPOMATHUTHBIE BOJIHBI 4
22| DneKTpOMarHUTHOE ToJe. DIIEKTPOMarHUTHAs BOJIHA. 1
23| CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH 1
24| PazBuTHE CPENICTB CBS3H. 1
25| lnana3oHbl SJIEKTPOMATHUTHBIX W3IYYCHUH U UX MPAKTHYECKOE MPUMEHEHHE. 1 C.p.
Onruka (134)
CaeToBble BOJIHBIL. I'eoMeTpHUecKasi 1 BOJIHOBAs ONTHKA 11
26| CkopocTh CBeTa. 1
27| Ilpunamumn [rolirerca. 3aK0H OTpa)XeHHsI CBETa 1
28| 3akoH npenomieHus ceta. [lomHOE oTpaskeHne 1
29| JlaboparopHas pabota «3Mepenne mokazareis MpeToMIICHIS CTEKIa» 1 JLp.
30| JIunza. [TocTpoeHne U300paXKeHMsI B TUH3E 1
31| ®opmyna TOHKOM TWH3EI. Y BETHYSHHUE JIMH3HI 1
32| JIaboparopHas pabota «OrpeneneHre onTHUECKON CHiIbl U (POKYCHOT'O PacCTOSIHUS 1 JLp. OcBeTHTens ¢
coOMparoIIeit JINH3B) C.p. HUCTOYHHUKOM CBETA
Ha 3,5 B, nctounuk
MUTaHUs, KOMILICKT
MPOBOJIOB, HIEJIeBast
nuadparma, 3xkpaH
CTaJbHOM,
HAIPAaBIISONIAS C
U3MEPUTEIIbHOU
LIKaJIOM,
coOuparorue
JIVH3HI,
pacceunBaromas
JIMH3a, CIal]l
«Monenb
npeaMeTa» B
peiirepe
33| Hucnepcus ceera. nTepdepeHys ceera. 1
34| Jdudpaxmus cBera. JudpakinnoHHas pemeTka. 1
35| JIaboparopHas pabota «/3mMepeHne JUIMHBI CBETOBOM BOITHBI) 1 JLp.
36| ITomepeunocTh cBeTOBBIX BOJH. [lossipusanus ceera. Jlaboparophas padora «OueHka 1 JLp.

nHPOPMALIMOHHON EMKOCTH KOMMAKT- aucka (CD)y»




N3aydenne U cneKkTpbI

37| Bugp! n3nydyenuii. IcTouHuky cBeTa. 1
38| Llkana 3MeKTPOMarHUTHBIX BOJIH. 1
OcHOBBI CIeNHATBLHOI TEOPUH OTHOCHTEJIBLHOCTH (34)
OcHOBBI cieHATBLHOI Teopun oTHOcUTeIbHOCTH (CTO)
39| IMocTynartel TEOPUH OTHOCHUTEIHHOCTH. 1
40| OcHOBHBIC CIIEICTBHS U3 TIOCTYIATOB TEOPUH OTHOCHUTEIIHBHOCTH. 1
41| DneMeHTHI PEISTUBUCTCKOMN JMHAMUKHY. 1
KBanrtoBas ¢pusuxa (174)
CBeTOBbIE KBAHTBI
42| ®otoadexr. 1
43| YpaBHeHHe DUHIITEHHA. 1
44| ®OTOHBI. 1
45| KoprycKyssIpHO-BOJIHOBOM JyaJTH3M. 1
46| JlaBnenue cBeta. OnbiTh! JIeOeneBa 1 C.p.
ATtomHas ¢uszuka
47| Crpoenue atoMa. OmnbiTel Pe3epdopra. 1
48| KsanToBble moctynatel bopa. Mopens aroma Bogopoza mo bopy. 1
49| Jlaboparopnas pabota «HalioieHre CIUIOIIHOTO U JIMHEHYATOTO CIIEKTPOB) 1 JLp.
Du3uKa aTOMHOI0 f/pa
50| Ctpoenue aTOMHOIO siipa. SIaepHbIC CHIIBL 1
51| DHeprus cBA3M aTOMHBIX SA€p 1
52| PanmnoakTHBHOCTh. 3aKOH PaJIMOaKTHBHOIO pacnaa. [lepuo moyrypacmnana. 1
53| JlaGoparopHas padota «/3ydeHue TPEKOB 3apsKEHHBIX YaCTHI] IT0 TOTOBBIM 1
dororpapusm».
54| UckyccTBeHHAs! paIiOAKTUBHOCTb. SIIepHbIC PEaKI[HH. 1
55| Jlenenue simep ypana. LlenmHast peakiwst JeIeHuUs. 1
56| TepmosinepHble peakuun. l[IppumeneHue siiepHOl SHEPTUH. 1
DJieMeHTapHbIe YaCTHIbI
57| Tpu srana B pa3BUTHH (PU3UKH dJIEMEHTaPHBIX YaCTHII. 1
58| OTkpbITHE TO3UTPOHA. AHTHYACTHIIBL. 1
Ctpoenue Beenennoii (54)
Coaneuynas Cucrema. Ctpoenne Beenennoi
59| Cucrema 3emns—IJlyHa 1
60| duszrueckas npupo/Ia MmiaHeT u Maibix Tell COTHEYHOH CHCTEMBI 1




61| Comniie. OCHOBHBIE XapaKTEPUCTHUKH 3BE3]T. 1

62| DBosronus 3BE3/1: pOKIACHUE, )KU3Hb U CMEPTh. 1
63| Muteunslii myTh — Hamia [anaktuka. ['anakTuky. 1 C.p.
Pe3eps (S4)
64-68 1

Y4edHo- MeToAMYecKOe o0ecrieyeHne
®u3zuka. OnopHbIe KOHCIIEKTHI U pa3HOypoBHeBbIe 3aianust. 11 knacc. / E.A.Mapos. — CI16.: OO0 «Bukropus miocy, 2014. — 96 c.

PeivkeBuu. A.Il. ®usuka. 3amaunuk. 10 — 11 kmaccel: mocobue st ooieoOpazoBarenbHbIX yupexaeHui / A.Il.PeimkeBud. — 17-¢ u3m., crepeoTun. —
M.:[Ipoda, 2013. — 188, [4] c.: un. — (3amaunuku «Ipodsi»).

PeimkeBuu. A.I1. ®usuka. 3agaunuk 10 — 11 xacesr: mocobue ans o0meoOpazoBarenbHbIX yupexaenuit/ A.I1.PeiMkeBud. — 18-e uzn., crepeoTunHoe
M. Ipoha2014 — 188c.

Msxues I'.4., ByxosueB b.b., Corckuit H.H. ®u3uka 11 xin. M.: IIpocemienue, 2021 .
MarepuanbHO-TeXHUYeCKoOe o0ecrievyeHue:
1. HoytOyx
2. Mbliib
3. MyJIbTUMETUITHBIN IPOEKTOP
4. DxpaH
Mudposbie 00paszoBaTe/ibHbIE peCYypPChI:

1. Iludporas madoparopus neHTpa «Touka poctay
2. ®wusuka 11 kiacc. DnekTpoHHOe npuiiokeHue k yueouuky I'.51.Mskumesa, b.b.byxosuesa, H.H.Cotckoro.



JIner BHeceHus: n3MeHeHMil B Pado4yro mporpammy

Ipenmer «Dusnkay (6a30Bbiid ypoBeHb) Kimace 11 2023 - 2024 yu. r.

PexBuU3uTHI
MpuKaza
JIUPEKTOpa
IITKOJIBI

3ameHnseMas TemMa

Ymrorasemas
TEMA

Hosag Tema

KomuecTBo
JacoB

[Tepuon
KOPPEKTUPOBKH
(Henens, Mecsl,

YETBEPTh)




