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1. Ilimanupyemble pe3yJibTAThbl OCBOCHUS Y4eOHOI0 MpeaMeTa, Kypca

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOEHUS yueOHOro mpenMera «Du3nkay JOMKHBI OTpa)XkaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyaroluxcsi pyKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3ULMUEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX
OpUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOEKIACHHH, COOTBETCTBYIOIIMUX TPAJUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO
oOIIeCTBa, PACIIUPEHUE >KU3HEHHOTO ONbITa M ONbITAa ACATENBHOCTH B MPOILECCE pPEeaJu3allMd OCHOBHBIX HaIpaBJICHHIM
BOCIIMTATEIBHOMN JAECSITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXIAHCKON IMO3ULMU O0O0YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEeHA POCCUICKOTO
oO1iecTBa;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUECKMX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEW;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECaX I'PaXkIaHCKOTO 00IEeCTBa, yYaCTBOBATh B CAMOYIIPAaBICHUH
B 00pa30oBaTeNIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUM C UX PYHKLIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSM POCCHUICKUX YYEHBIX B 0OjacTu (pU3MKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OLIEHWBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI ¥ IEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YUEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;



4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKJIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIEr0 (PU3HUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3Nu4HbIM chepaM MpoPecCHOHATBHON ACSITENbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PU3UKON U TEXHUKOH,
YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00OpPa30BaHUIO M CAMOOOPA30BaHUIO B 00J1aCTU (PU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIbTYpbl, OCO3HAHHE INI00ATLHOIO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

IJJAHUPOBAHKME U OCYILECTBIICEHUE JIEUCTBHI B OKpYXKalOLIEH cpelie Ha OCHOBE 3HAaHUS LEJIe yCTOMYMBOTO Pa3BUTHS
YeJI0BEYECTBA;

paclIipeHHe ONbITa AEATEIbHOCTU IKOJIOTUYECKOM HAIIPABIEHHOCTH Ha OCHOBE UMEIOIIMXCS 3HAaHUH 1O (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3MUECKON HAYKU;

OCO3HaHHWE LIEHHOCTH Hay4YHOW JESITENIbHOCTH, TOTOBHOCTh B MPOIECCE N3YUEHUsI (PU3BHKHU OCYIIECTBIATh POECKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jilornvueckue JeiicTBUA:
CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaJM3UPOBATh MPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIBbHOCTH, 3aJ1aBaTh MApAMETPhl U KPUTEPUU UX JOCTUKECHUS,
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHNS B paCCMaTPUBAEMbBIX (DH3NUYSCKUX SBIICHHSX;
pazpabaThiBaTh IIJIaH pEHICHUS MPOOJEMbl ¢ Y4€TOM aHalu3a WMEIONIUXCS MaTepUualbHbIX M HeMaTepUaIbHBIX
pecypcos;



BHOCUTH KOPPEKTHUBHI B JCATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHUBATH PUCKU MOCIIEICTBHMA
TESTEIbHOCTH;

KOOPAWHHUPOBATH U BBITIONHATH pabOTy B YCIOBHSX peaabHOTO, BUPTYATbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KJIIOUYEBBIMU TTOHATHAMHU U METOIaMH (PU3NYIECKON HAYKH;

BJIaJICTh HaBBbIKAMHU Y4E€OHO-UCCIIEIOBATEIBCKON M TMPOECKTHOW JEATEIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHHs 3a7a4 (PU3NYECKOTO COACpPkKaHUsI, TPUMEHEHUIO Pa3IUYHbIX
METO/IOB ITO3HAHWS;

BJIJICTh BHJIAMH JICSITEIILHOCTH T10 MOJTYyYEHHUI0O HOBOTO 3HAHMS, €T0 HHTEPIIPETAIINH, TPEOOPa30BaHUIO0 U TPUMEHEHHUIO
B Pa3NIMYHBIX YUYEOHBIX CUTYAIHMSIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TTPHYNHHO-CJICICTBEHHBIC CBSI3M W aKTYaJIM3UPOBAThH 3a7ady, BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HaAXOIUTh
apTyMEHTHI JIJIS I0Ka3aTeIhCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHIS,

aHAJIM3UPOBAaTh TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJayd Pe3yJbTaTbl, KPUTHYCCKH OIICHUBATH WX JOCTOBEPHOCTH,
MIPOTHO3WPOBATh U3MECHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/layu B OOpa30BaTEIbHOM JEATEIHLHOCTH, B TOM YHUCJE MPU H3YUYCHHUH
busuKy;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

YMETh IEPCHOCHUTH 3HAHUS TT0 (PU3HUKE B IPAKTUUCCKYIO 00JIACTh KU3HEICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI M PEIICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIQJCTh HaBbIKAMU TMONy4YeHUs uWHOpMarmu (U3UIECKOTO COJAEpXKaHUS W3 HMCTOYHHUKOB pa3HBIX THIIOB,
CaMOCTOSTENIbHO OCYIIECTBIIATh TOWCK, aHAW3, CUCTEMATU3alUI0 W MHTEPIPETAIUI0 MHGOPMAIMN PAa3INYHBIX BHIIOB H
dhopmM mpeacTaBICHNUS,



OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIOJb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOIMII B PpEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPTraHMU3AallMOHHBIX 3a4ad C COOJIOJEHHEM TpeOOBaHUII SPrOHOMHKH, TEXHHUKH OE€30IacHOCTH,
TUTHUEHBI, pecypcocOepekeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHUs B Pa3NMYHBIX opmaTax ¢ yu€TOM Ha3HaueHUS MHPOPMAIUHU U IEIEBON
ayJIuTOPHH, BBIOUPAs ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YaIU3aLUH.

KomMmyHuKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eHCTBUSA:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHE-YPOUHOU JI€SITEHLHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOH(PIUKTHBIX CUTYalUd U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOK TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U UCTOJIB30BaTh MPEUMYIIECTBA KOMAHHOW U UHIMBUIyAIbHOU PabOTHI;

BBIOMpATh TEMAaTUKYy U METOJbl COBMECTHBIX JCHUCTBUM C YU4ETOM OOIIMX MHTEPECOB M BO3ZMOXKHOCTEU KaXJOT0 WiICHA
KOJIJIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM JAEATEIIbHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JIEHCTBUS MO €€ JOCTHUKEHHIO:
COCTaBJISITh TUIAH JEUCTBHUH, paclpeiessiTh PO C y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPe3yJlbTaThl COBMECTHOM
padoTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO yYacTHUKA KOMaHIbl B OOIIMH pe3yabTarT Mo pa3paboTaHHBIM
KPUTEPUSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLIEHUBATh UJIEU C TO3UIMHA HOBU3HBI, ODUTUHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CUTyalUsX, IPOSBISATH TBOPYECTBO W
BOOOpakeHUE, ObITh MHUITUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO EATEIBHOCTh B 007acTh (M3MKH M aCTPOHOMHH, BBISIBIATH
po0sIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1aUH;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEHIEHUS PACUYETHBIX M KAYECTBEHHBIX 3a7a4, IUIaH BBINOJHEHHS MPAKTUYECKOU
paboTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHI;

Jie1aTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3pYIULHMH B 00MacTH (DU3UKHU, MOCTOSHHO IOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTbH, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB
LETISIM;

BJIa/IETh HABBIKAMU [MO3HABATENILHON PEPIIEKCUN KaK OCO3HAHUS COBEPILIAEMbIX ICUCTBUI M MBICTUTENIBHBIX MPOLECCOB,
UX PE3YJbTAaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh IPUEMBI PeIICKCUU TSI OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHATU3€E PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E Pe3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npouecce noctuxkeHus! TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOTpaMMbl MO (PU3UKE JUIsl YPOBHS CPEIHEr0 OOIEero
o0Opa3oBaHus y 00y4aroIIMXCcsi COBEPUICHCTBYETCS SMOLIMOHATIBHBIM UHTEIUIEKT, MPENoarainuii copMIUpPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOILIMOHAJIBLHOE COCTOSIHUE, BUJETh HaIpPaBJICHUS
Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOM Cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CITOCOOHOCTH QIANITUPOBATHCS K AIMOITMOHATBHBIM U3MEHEHHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOIICH CTPEMJICHHE K JOCTHXKEHHUIO LM W YCIeXy, ONTUMU3M, WHUIIMATUBHOCTD,
YMEHUE JIEVUCTBOBATh UCXO/ISI U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKJIIOYAIOIMIEH CHOCOOHOCTh TOHUMATh HMOIMOHAIBLHOE COCTOSIHUE JPYTHX, YYUTHIBaThb €ro mpH
OCYILIECTBJIICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYANOIIMX CIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS C JAPYTUMH JIFOABMH, 3a00THTHCA,
MIPOSIBIIATH MHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 11 ki1acce npeaMeTHble pe3ysibTaThl Ha 0230BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4Yaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJib U MeCTO (pu3uKu B (POPMUPOBAHMH COBPEMEHHON HAy4YHON KapTHHBI MUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKM W TEXHOJIOTMH, B IPAKTUYECKOW IEATEIBHOCTH JIFOAECH, LEJIOCTHOCTh U E€IMHCTBO
(u3MYECcKOi KapTHUHBI MUPA;

YUYUTHIBATh TPAHUIIBI MPUMEHEHUS] W3YUYEHHBIX (PU3MUECKUX MOJIEIeH: TOUEUHBIN AIEKTPUUYECKUN 3apsij, Jyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, SAJIepHAsi MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO Siipa MPH pelieHnn (PU3nYecKux 3ajay;

pacno3HaBath (pu3nyecKue ABJICHUS (IIPOLECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOJUHAMUKH M KBAHTOBOM
(GUBUKU: dIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE, XMUMUYECKOE, MarHUTHOE JICUCTBHS TOKA, B3aMMOJICUCTBHE
MarHuTOB, 3JICKTPOMArHUTHAsT WHIYKIUS, ACHCTBHE MArHUTHOTO IOJsi HAa MPOBOJHUK C TOKOM U JIBMXKYIIUMUCS 3aps,
AJIEKTPOMArHUTHhIE KOJIGOAHUSI Y BOJIHBI, TIPSMOJUMHEMHOE paclpoCTpaHEHHWE CBETa, OTPaKCHHE, MPeSIOMIICHUE,
uHTepbepeHius, audpakius u TMoJsipu3alus CBeTa, OUcTepcus cBera, ¢oTodnekTpudeckuii 3hdext (poroaddekr),
CBETOBO€ [IaBJICHME, BO3HUKHOBEHUE JIMHEWYATOro CHEKTpa aroMa BOJIOPOJIa, €CTECTBEHHAass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTb;



ONKCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (3JIEKTPUUECKUE, MATHUTHBIE, ONITUYECKHE, JIEKTPUUYECKYIO IPOBOAUMOCTD
Pa3UYHBIX CPENl) U AICKTPOMATHUTHBIE SIBICHUS (MPOIIECCHI), UCTIONB3YSl (U3UUECKUE BEIMYUHBI: DJIEKTPUUYECKUM 3apsl,
CUJIa TOKa, SJIEKTPUUYECKOE HAMPSKEHUE, DJIEKTPUUYECKOE CONMMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AIEKTPOABIKYIIAS CUJIa,
pabota TOKa, WHAYKIMS MArHUTHOTO 1oy, cuia Awmrmepa, cwia JlopeHna, HWHIYKTHBHOCTh KaTYIIKW, SHEPTus
ANEKTPUYECKOr0 M MAarHUTHOIO MOJEH, MEPHOJ U 4acTOTa KOoJeOaHWil B KOJeOaTeIbHOM KOHTYpE, 3apsii M CHia TOKa B
MpoILIECCe TAPMOHUYECKHUX 3JIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONTUYECKAs CUJIA JIMH3bI, IPU O CAaHUU
MPaBUJILHO TPAKTOBATh (PU3MYECKUI CMBICI MCIOIB3YEMbIX BEIMYMH, X O003HAYCHUS W €AMHUIIBI, YKAa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

ONKCHIBATh HW3YYCHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, UCHOJb3ysd (U3UUYECKUE BEIUYUHBI: CKOPOCTh
ANIEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI U YACTOTA CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO]I MOJIypacHaaa, SHEPTHSI CBA3H
aTOMHBIX S7Iep, IPU OMMCAHUU MPABWIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIIOJIb3YEMbIX BEIMYMH, UX O003HAYEHUs U
CAVHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIIME JIaHHYIO (U3MYECKYIO BEIUYMHY C JPYTUMHU BEIMYUHAMH, BBIYUCIISITH
3HaueHue PU3NUECKON BEINYNHBI,

aHAIU3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U MPUHIMUIBL 3aK0H OMa, 3aKOHbBI
MOCJIEIOBATEILHOIO M MAapajIeIbHOTO COEIUWHEHUs MPOBOJHUKOB, 3akoH Jlkoyns—JleHla, 3aKOH 53JIE€KTPOMAarHUTHOU
WHIYKIUU, 3aKOH MPSMOJIMHEMHOIO pPACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI INPEJIOMIICHHS CBETA,
ypaBHeHUe DiHIITeHa A1 hoTodddexTa, 3aKOH COXpaHEHUsI SHEPTUU, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUECKOTrO 3apsAa, 3aKOH COXPAaHEHHUsI MacCOBOI'0 YMCIIa, MOCTYJaThl bopa, 3aKOH pauoakTUBHOIO pacnaja, Mpu 3TOM
paznuyaTh CJIOBECHYIO (OpPMYJNHMpPOBKY 3aKOHA, €ro MAaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHS (IpaHMLbl, 00J1acTH)
MIPUMEHUMOCTH;

ONpEAENATh HAPABJICHUE BEKTOPA NHIYKLIIUA MarHUTHOI'O MOJIsl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa U cuiibl JIopeHia;

CTPOUTH U OMHCHIBATh N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINIOJIHATDh JKCIEPUMEHTHI MO HMCCIEN0BAHUIO (PU3MUECKUX SBJICHUM M MPOLECCOB C HUCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpPEHUi: Npu 3ToM (POopMyIHpoBaTh MpobieMy/3ajady M THUIOTE3Y Yy4eOHOro 3KCIEpUMEHTa, cOOMpaTh
YCTaHOBKY U3 MPEIJI0AKEHHOTO0 000pYyAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOJIBL;



OCYIIECTBISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUsI (PU3NYECKUX BEJIMUYMH, NMPU 3TOM BBHIOMpATh ONTUMAIbHBINA CIIOCOO
MU3MEPEHMSI U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPELIHOCTEW U3MEPEHUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYMH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUN: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHUPOBAThH PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOIUIl U TpaduKOB, JE€/aTh
BBIBOJIBI IO pE3YyJIbTaTaM UCCIEI0BAHNUS;

coOJr01aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEIECHUN MCCIEIOBAaHUN B paMKaxX y4eOHOro SKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKOM U IPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOWCTB U J1TaOOPaTOPHOIO
000py10BaHUS;

pemaTh pacy€THbIE 33J]a4M C SIBHO 33JJaHHOU (PU3MYECKON MOJENbI0, HCHOJb3Ys (PU3UUECKUE 3aKOHBI M MIPUHIUIIBI, Ha
OCHOBE aHallM3a YCJIOBHS 3aJa4yd BbIOMpAaThb (PU3UYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIUYUMHBI U (POPMYIIbI,
HEOOXOaUMBbIE AJii €€ pEIIeHUs, NMPOBOJUTh Pacuy€Tbl M OLEHUBATh PEAIbHOCTh IMOJIYYEHHOIO 3HA4YEHUs (HU3HUECKOI
BEJIMYMHBI;

pemiaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKM HENPOTUBOPEUMBYIO LENOYKY PACCYKIEHUM C OMOpPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBJICHUS;

UCIIONIb30BaTh NIPU pEHIeHUH YYEOHBIX 337a4 COBPEMEHHble HMH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa,
CTPYKTYpUPOBAHHUS, WMHTEPIPETALIMM M TNPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJISIpHON MHGpOpMalluU, MOJYyYECHHOW W3
pa3IMYHbIX UCTOYHUKOB, KPUTUUYECKH aHATTU3UPOBATh MOJIydaeMyt0 HH(POPMAIHUIO;

OOBACHATH NPUHIMIBI ACUCTBUS MAILMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3ivyaTh YCIOBUS MX 0€30MaCHOIrO
MCIIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

MPUBOANTH NPHUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3MKOB B pPA3BUTHE HAYKH, B OOBSICHEHUE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B IMOBCEAHEBHOM XU3HU JUIsi oOecriedeHuss Oe30MacHOCTH MpHU
oOpalieHnu ¢ npudopaMu U TEXHUYECKUMHU YCTPOUCTBAMM, JIJISi COXPAHEHUS 310POBbs M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
TOBEJICHUS B OKPYKAIOIIEH CpeJIE;



paboTaTh B TpYIE C BBIMOJIHEHUEM PA3UYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh pabOTy TPYMIbI, PalHOHATBHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATEILHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJICKBATHO OLICHMBATh BKJIAJ
Ka)KJIOTO U3 YYaCTHUKOB IPYIIINbBI B PEIICHHE pacCMaTpUBaeMON IPOOIEMBI.



2. COAEP’ KAHUE YYEBHOI'O IIPE/IMETA, KYPCA

Pasznen 1. DjaekTpoanHaMuka

Tema 1. Macnummnoe none. IneKmpomazHumMHasA UHOYKYUSA

[ToctostHHBIE MarHUTHl. B3anmMoAeNCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1ose. BeKTop MarHWTHOW WHIYKIIUU.
[IpyHIMI CynEeproO3UIIMM MarHUTHBIX Nosie. JImHnM MarHuTHOW MHAYKOHMH. KapThHa JTWHAM MAarHUTHOW WHIYKLIHMH ITOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie NpOBOJHUKA ¢ TOKOM. KapTuHa nTuHM MHAYKIUA MAarHUTHOTO MOJIA JJIMHHOTO MPSIMOTO TPOBOIHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKHA ¢ TOKOM. OnbIT DpcTena. BzauMmoaencTBue npoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HalpaBiieHHE. JBI>KEHHE 3apsSHKEHHOM YacTULIBl B OJJHOPOAHOM MarHUTHOM noJje. Padora
cuiibl JIopeHna.

SBneHue >IEKTPOMAarHUTHON MHAYKUHUH. [I0OTOK BEeKTOpa MarHUTHON MHIYKIUHU. DJIEKTPOJBHKYILAS CUJIa UHIYKIIHH.
3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuu Papajes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYINAS CHIIA MHAYKIHWHW B IIPOBOJHHUKE, ABMKYIIEMCS IOCTYNATENBHO B
OJTHOPOJAHOM MAarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABUKYIIAS CUIa CAMOMHYKIIVH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuYecKre yCTPOMCTBA M MPAKTUUECKOE TPUMEHEHHE: MOCTOSHHBIE MarHUTHI, JIEKTPOMATrHUTHI, SJICKTPOIBUTATEb,
YCKOPHUTEIU 3JEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.



JInHMM MHIYKIIUY MarHUTHOTO ITOJIS.

B3anMozeicTere AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIATA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIHUU.

IIpaBuino Jlenna.

3aBUCUMOCTB JICKTPOABUKYILIEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O MOTOKA.
SIBnieHrEe CaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3ydeHnne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
Hccnenosanue sBIEHUS 3JIEKTPOMAarHUTHON UHIAYKIIAH.

Pa3nen 2. Kosie6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

Konebarenbnast cucrema. CBoOoaHbIe MexaHMUeckue kosieOanusa. ['apmonuveckue konebanus. [lepuon, dacrora,
aMIuTyaa u ¢asa kojebanuid. [IpykuHHbIN MagsTHUK. MaTeMaTUueCKUi MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiiienrie 3HEPTUM MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B MACATBHOM KOJI€OAaTeTbHOM KOHTYpE.
AHanorus MeX1y MEXaHUYECKUMH U 3JIEKTPOMArHUTHBIMU KoJiebaHnusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UJICATHHOM KOJICOATEIIPHOM KOHTYDE.

[Ipencrapienne o 3aTyxaromux koyieOaHusx. BbIHY>KIeHHbIE MexaHWdyeckue koJyieOanus. PesoHanc. BwiHyXIeHHbIE
AJIEKTPOMAarHUTHHIE KOJIeOaHuUsI.

[Tepemennslit Tok. CHHYCOUIANIbHBINA MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYHOE U ACHCTBYIOIIIEE
3HAYEHUE CUJIbI TOKA U HATIPSAKEHUS.



Tpancdopmarop. IlpousBomacTBo, mepemadya u MOTPEOJICHUE SICKTPUUYSCKON SHEPTUH. IKOJOTUUYECKUE PHUCKH TIPH
IPOU3BOJICTBE IIEKTPO3HEprun. KynpTypa UCIonb30BaHus 3JEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE IMPUMEHEHUE: AJIEKTPUUYECKUN 3BOHOK, T'€HEpPATOp NEPEMEHHOTO TOKa,
JMHUHM 3JIEKTpoIiepeay.

Jlemoncmpayuu

Uccnenosanue napamMeTpoB KojieOaTEIbHON CUCTEMBI (TIPYKUHHBIN I MAaTEMaTUUECKUNA MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmi.

HccnenoBanue CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezoHanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUTSl JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA UHIYKTUBHOCTHA U KOHJAEHCATOPA.

Mogenb TUHUY 3IEKTPONEpEaaUH.

Vuenuueckuii skcnepumenm, nabopamopusie pabonul

UccnenoBanue 3aBUCUMOCTH TIeprOia MajbIX KoJIeOaHUM rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3a.

Hccnenoanre neEpeMEHHOr0 TOKa B LIEMH U3 TTOCIEA0BATEIbHO COCIMHEHHBIX KOHACHCATOPA, KAaTYIIKU U PE3UCTOPA.

Tema 3. Mexanuueckue u 31eKmpomMazHUMHble 60JIHbL

Mexanuueckrue BOJHBI, ycioBUS pacnpoctpaHenus. llepuon. CkopocTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBIL.
[Toniepeunsie u mpo10abHBIE BOIHBL. HTEpdepeHtns u qudpaxius MeXxaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3ITyUYECHUS AJIEKTPOMArHUTHBIX BOJIH. B3auMHast opuenraiusi Bektopos E, B, V B
AIEKTPOMArHUTHON BoHE. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MPETOMIICHHE, TOJspu3anus, audpakxiius,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana 3neKTpoMarHuTHLIX BOJIH. [I[puMeHeH e 2JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHIMIBI paIMOCBSI3U U TelleBUACHUs. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.



TexHuYeckre yCTporUCTBa U MPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIIbTPAa3BYKOBasi JUArHOCTHKA B
TEXHUKE U MEJUIIMHE, pajiap, paJuoNpUuEMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Konebiromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus: ¥ NpeOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnrogenue cBs3M rpOMKOCTH 3ByKa U BBICOTBI TOHA C aMILTUTYI0M U 4aCTOTOM KoJIeOaHUM.

HccnegoBanne CBOMCTB — 3JEKTPOMArHUTHBIX  BOJIH: OTpaXEHWE, MPEJOMIIEHHE, MOoJspu3auus, Iudpakius,
uHTephepeHITHs.

Tema 4. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonuHeHOE pacnpocCTpaHeHHWE CBeTa B OJHOpOoAHOM cpene. JIyu cera. ToueuHslid
HMCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHust cBeta. [locTpoeHne n3o0pa)keHuii B TIIOCKOM 3epKajie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIA TMOKaszaTenb npenomiieHus. [lonmHoe BHyTpeHHee
oTpaxeHnue. IIpenenpHblid yroyi noJHOro BHyTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniye u pacceuBaronive JMH3bl. ToHkas auH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKas Cuja TOHKOW JIMH3BI.
[TocTpoenue n3o0paxkeHUl B COOMPAIONIUX U paccerBaroluX JuH3aX. Dopmylia TOHKOM JIMH3BL. YBEJIWYEHUE, J1aBaeMOe
JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHblE MCTOYHUKH. YCJIOBUS HAONIOJEHUS MaKCUMyMOB U
MHUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. Judpakmuonnas pemérka. YciaoBue HAOMIONEGHNUS TJABHBIX MAaKCUMyMOB TIpU TaJCHHUH
MOHOXPOMATHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEIIETKY.



[Tonspusanus cBera.

TexHuueckue yCTpoMCTBA M MNpPAaKTUYECKOE IMPUMEHEHME: OYKH, Jymna, (oToamnmapar, MPOEKIIMOHHBINA armmapar,
MUKPOCKOII, TEJIECKOII, BOJOKOHHAsI ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpssMmonmHEHOE pacpoCTpaHeHHE, OTPAKECHHUE U TIpeioMiieHre cBeTa. ONTHYEeCKHuEe TPHUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mosiellb CBETOBOA.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mojenu MUKpPOCKOIIa, TeJIeCKOTa.

Habnronenue nntepdepeHunn crera.

HaOnronenune audpakiyu ceera.

Hab6nronenue nucnepcuu cBera.

[Toy4yeHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKY.

HaOnronenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3mepenne mokazarens NpeOMICHHS CTEKIIA.

NccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 2. OcHOBBI crieUAIBLHON TEOPHH OTHOCUTEIBHOCTH
['pannnbl  TPUMEHMMOCTH  KJIACCHUYECKOM MeXaHWUKW. [locTymaTel cnenualibHOM TEOPUM  OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOYJII CKOPOCTH CBETA B BAKyyMe, MIPUHIUIT OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAIICHUE JJIMHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchbl ¢ SHEPTUEN U UMITYJILCOM PESITABUCTCKON YaCTHUIIbI. DHEPTUS MOKOS.



Pa3nen 3. KBantoBasi puszuka

Tema 1. Inemenmul K8AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPIUsl U UMITYJIbC (OTOHA.

OTtkpsiTue u uccnenaoBanue dporoddpdexra. Onwitel A. I'. CtoneroBa. 3akoHbl GorodPdexra. YpaBHeHHE DUHIITEHHA
g potorpdexra. «Kpacnas rpanunay goroaddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHuueckne ycTpoicTBa M MPaKTUUECKOE MPUMEHEHUe: (POTodIeMEHT, (DOTONATUUK, COTHEUHAs: OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -yactuil. [lnmanerapnas moxenb atoma. [locTynater
bopa. Uznydyenue u morjomenre (pOTOHOB IPH TEPeXojie aToMa ¢ OJHOTO YPOBHS DHEPrHU Ha JIPyroi. Buibl criekTpos.
CnekTp ypoBHEHN 3HEPTUH aTOMA BOJAOPO/A.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpoina. KopnyckyispHO-BOITHOBOW Tyaau3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM aHaiu3 (CHEeKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGmoienue nuHeRvaThIX CleKTPOB U3ITyUYEHUS.

Jlazep.



Vuenuueckuii axcnepumenm, 1abopamopuvle pabomeol

Habmronenue nuHeHyaTOro CriekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JOKA3bIBAIONINE CIOKHOCTh CTpoeHms sapa. OTkpeiTHEe pamuoakTuBHOCTU. OmbiTel Pesepdopaa mo
OTPENEICHUIO COCTaBa paauoaKTUBHOTO wm3nydeHus. CpoiictBa amb(da-, Oera-, ramma-usnydeHus. BrusHue
PaJIHOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI.

OTtkpbiTHE TpoTOHA U HelTpoHa. Hykmonnas mozens sanapa I'eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio
anapa. M30tomsl.

Anbga-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyuyeHnue. 3aKOH pauOaKTUBHOIO pacnajia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledexT maccel sapa.

SnepHble peakuuu. JleneHre U CUHTES sI€Ep.

S nepusiit peaktop. TepmosinepHsiii cunTe3. [IpodieMbl 1 MEPCIEKTUBEI SACPHON IHEPTETUKUA. DKOJIOTHUECKUE aCTIEKThI
SIEPHON SHEPIETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
Mertonbl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.
dyHaMeHTalIbHbIE B3auMOoieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA UM MPAKTUYECKOE NMPUMEHEHHUE: JNO3UMETpP, Kamepa BuibcoHa, sAepHBIM peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CuéTunK NOHU3HUPYIOITUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 4. DjieMeHTBHI ACTPOHOMHUM U ACTPOPU3NKH
Otansl pa3BuTUs acTpoHoMud. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHUH.
Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/b1, TUTAHETHI, UX BUIUMOE JIBUKEHUE.



ConneuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprunm CosHOAa W 3BE34. 3BE3Abl, UX OCHOBHBIE XapPaKTEPHUCTHKH.
JlnarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3[bl TJABHOW MOCIEAOBATEIBbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JIJIsl 3BE3] TJIABHOW IOCIIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. COBpEMEHHBIE NPECTABICHUS O
MIPOUCXO0XKIEHUH U 3BoroIMU CoHIIA U 3BE3/1. DTanbl )KU3HH 3BE3I.

Mueunsiii [Iyte — Hama 'amaktuka. [lonoxxenue n npuxenne ConHua B ['amaktuke. Tunsl ramaktuk. Paguoranaktuku
1 KBa3zapbl. YEpHBIE ObIPHI B A/IpaX TAJIAKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ina. Pasz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
U3JIy4YEHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabnooenus

Ha6nronenust HeBOOpY>KEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JIJIST OTIPEICICHUS] TIOJI0KEHUS
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1Ms CEeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.

HaGnronenus B Teneckon Jlynsl, mnanet, Maeuynoro Ilytu.

O6o0maromniee MOBTOPEeHUE

Ponp pusuku m acTpoHOMUM B 9KOHOMHUYECKOW, TEXHOJIOTMUECKOU, COLMATBLHON M ITUYECKON cdepax NesaTebHOCTH
YeJIoBeKa, pojib U MeCTO (PM3MKU U aCTPOHOMHUU B COBPEMEHHON HAy4yHOU KapTHHE MHpa, POJjb (PU3UMYECKONW TEOpUU B
(GbopMHpPOBaHUM TPEACTABICHUA O (HUIUYECKON KapTHUHE MHUpa, MECTO (U3MYECKOW KApTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O PUPO/IE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 11 Kitacce oCymiecTBISIETCS ¢ YIETOM COJIEPIKATEIbHBIX MEKIPEIMETHBIX
CBsI3eH ¢ KypcamMu MaTeMaTHKU, OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nomsimusi, CBSA3aHHBIE C HM3yYEHHEM METOJOB HAyYHOTO MO3HAHUA: SIBJICHHE, HAy4YHBI (QaxT,
runoresa, Gu3ndeckasi BEJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJETUPOBAaHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelieHre CUCTEMbI YPaBHEHUM, TPUTOHOMETpUUYECKHE (DYHKIIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IMPOEKIMU Ha OCH KOOpPJMHAT, CIIOXKEHUE BEKTOPOB,
POU3BOJIHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKKA MOJ00USI TPEYroJIbHUKOB, ONpPENEJICHUE IUIOMAAHN IJIOCKUX (uryp u
00bEMa Te.

buonoeus: snextpudeckue SBICHHUS B JKMBOW TPHUPOJE, KOJeOATEIbHBIC NBIKCHHS B JKMBOW TPUPOJE, ONTHUYECKUC
SIBJICHHSI B )KHBOW MPUPO/IE, ICUCTBUE pATUaAIliN HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOEGHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPABIX T, MEXaHU3Mbl O00pa30BaHUS
KPUCTAJUTMUECKON PEMIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIONTFOCa 3EMITH, 3aJICKH MarHUTHBIX Py, (DOTOChEMKA 3€MHOM TMOBEPXHOCTH, TIPEICKa3aHNE
3EMJICTPSICEHUI.

Texnonocus: TUHUU BJIEKTpOIIEpead, reHepaTop NEPEMEHHOTO TOKa, DJIEKTPOABUTATENb, HHAYKIIMOHHAS TI€Ub, pajap,
paauoNpUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBYU-mneub, MpPOEKIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEYHAs
Oatapes.



3. TEMATUYECKOE IINTAHUPOBAHUE, B TOM YUCJIE C YYETOM ITPOI'PAMMBI BOCITMATHHUSA C YHETOM
KOJIMYECTBA YACOB OTBOJIUMBIX HA OCBOEHHUE KAXKJIOW TEMbI

KoanuectBo yacos Mertoabl,
DJIeKTPOHHbIE dopmbl,
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie) npuembl
Ne /it Kontpoannbie IIpakruueckue
NporpamMmMsbl Bcero o0pa3oBaTe/ibHbIE paboTbl ¢
padoThI padoThI
pecypchl y4yeTom
nporpammel
BOCNUTaHUA
Paznen 1. JIEKTPOANHAMUKA
MarsauTHoe 1oJIe. bubmuoreka [JOK
1.1 11 1 3
DJNIeKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKue u 9 1 bu6mmoreka [IOK MpobnemHoe
' 3JIEKTPOMAarHuTHBIE KOJIeOaHMs https://m.edsoo0.ru/7f41c97c 06yuenue
59 MexaHudeckne u 5 1 bubmuorexa [JOK Metoa
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97¢ | "POEKTO8
Mosroso#
2.3 Ornrturka 10 3 bubmorexa HOK WTypm
https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUAIBLHOM TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OJIEMEHTHI KBAHTOBOM ONTUKU 6 bubmorexa LOK flpobnenioe
' https://m.edsoo.ru/7f41co7c | ©OY4ere
MeTtop,
bu6mmoreka [JOK
42 CrpocHue atoma 4 https://m.edsoo.ru/7f41c97c | MPOEKTOB
Mosrosoi
bubmuoreka [JOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c | WTYPM
Hroro no pazgeny 15
Pazngen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
MeToabl
KOHTpOAA
LeATeNnbHOCTH,
51 DJeMEeHTB! aCTPOHOMHUU U 7 1 bubmuoreka [IOK passuTue u
' acTpopu3HuKH https:/m.edsoo.ru/7f41c97¢ | PE3/M3aunA
CBOMX
cnocobHocTel.
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK Mos3rosoii
A1 4
6 O0obrmaiouee noBTopeHHe https://m.edsoo.ru/7f41c97c | wTypm
Uroro no pazgeny 4
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MoypouHoe nnaHupoBaHue NPUNOKEHME



KounyecTBO 4acoB JIeKTPOHHBbIE
undpoBbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero oOpa3oBaTejibHbIE
padoThI padoTshI
pecypchbl

®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [JOK
METO/1bl TO3HAHUSI OKPYKAKOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B hopMupoBaHUM
COBPEMEHHOM i)a HOU K(g I;I/IHII; MHpA, B 1 bubmiorexa LIOK

p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTH JIFOICH
MexaHn4eckoe JTBUKEHUE.
OTHOCHTEIFHOCTh MEXaHHUYECKOTO 1 bubmuoreka [JOK
nBwxenusd. [lepemenienne, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 bubmmorexa [OK

p P A https://m.edsoo0.ru/ff0c3620

PaBHOYyCKOpEeHHOE TIPSIMOJIMHEMHOE 1 bubnnoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOoniHOe majeHne. Y CKopeHue 1 bubnunoreka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
Kpusonnneiinoe nnxenue. J{BHxkeHne 1 bubnnorexa [JOK
MaTepUaJIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
HNuepnmansable cucTeMsl oTcuera. [lepBrrit 1 bubmorexa HOK

p - Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [lpuHnun 1 bub6nuorexa [IOK

Cynepno3uiuu cuil. Bropoii 3akoH

https://m.edsoo.ru/ffOc3be8
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Herorona miis MarepuanbHOM TOYKH

Tpertunii 3akoH HproTOHA 17151 MaTepHATIBHBIX bubnmoreka [JOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCeMUPHOTO TsiroreHus. Cuia bubnmoreka [JOK
TshKecTu. [lepBasg kocMuYecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yHpyr K https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koapdunment tpenus. Cuna
13 con OEBJIGHI/Iﬂ m qp)l(b BI/I)KGHI/II/II) Tena B bubmorexa HOK
P pu https://m.edso0.ru/ff0c3f76
YKUJKOCTH WJIH ra3e
[ToctynarensHoOe U BpaliaTeiabHOe
14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOIO TEIa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBbI
15 MaTepUaIbHBIX TOYEK. MIMITyJIbC CHITBI. bu6nuorexa [IOK
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motrHOCTh cuibl. Kunetndeckas
16 SHeprusi MaTepuanbHO Touku. Teopema 00 bubmorexa HOK
p p o p https://m.edso0.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUN
[TorenuuanbHas sHeprus. [loreHnuanbpHas
17 SHEPrus ynpyro aeopMupoOBaHHON bubmuorexa [JOK
npykuHbl. [loTeHnManbHas SJHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMIH
[ToTeHIMaTBHBIC U HETIOTEHITHATEHBIC
bu6mmoreka [JOK
18 cuibl. CBs3b paObOThI HEMTOTEHIIMATBLHBIX

CHJI C U3BMEHEHHEM MEXaHHMYSCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c
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19

20

21

CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

JlaboparopHas pabota «Mccrnenoanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

KoHnTtponbHas pabota 1o teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPaHEHHUS B MCXAHHUKE)

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. duddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKECHUS U B3aUMOJICHCTBUS
yacTUl BenecTsa. Monenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tell

23

24

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

WNneansusiii ra3 B MKT. OcHoBHoe
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneitpona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

28

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

JlabopaTtopHas pabota «HcciaenoBanue
3aBUCHUMOCTH MEX]y IapameTpaMu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCKCHHOI'O ra3a»

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuoreka [JOK

29
rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHeprus TepMOAMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.
30 KonuuecTBo TemioTsl u pabota Bubmorexa LIOK
paboTa. https://m.eds00.ru/ff0c5952
BHyTpeHHss 3HEprus 0JHOATOMHOT'O
U/IealbHOIO rasa
bubmuoreka [JOK
31 B
FIRL TOILHOTEpeAatt https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIIOEMKOCTD BEILIECTBA.
32 K(I)[nnquTBo TEIUIOTHI NIPH TZ-II'IJ'IOHG enaye bubmiorexa LIOK
. P PEAGEE. https://m.edsoo.ru/ff0c5¢c36
AnuabaTHbIi porece
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 bubmmorexa [IOK
IIPUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTMOCTh MPOLIECCOB B IPUPOJIE. bu6nuorexa [IOK
BTopoii 3ak0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictusa u K11/ rernoBoit bu6mmoreka [IOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
38 O6o06matomuii ypok «MonexyspHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuorexa [IOK
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Hcnapenue u kunenue

AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

https://m.edsoo.ru/ff0c63b6
bubmuoreka [JOK

41
BO3Ayxa. HachllieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB bubmmorexa [IOK
42
KpucTauioB. JKuJIKre KpUCTAIIIbI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [1naBnenue u KkpuctayuMzanus. Y ienbHas bubmmorexa [IOK
terutoTa aBneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 v 0
PABHEHHE TCEIIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. bubnnoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I)DJ'I ﬂOBO HIfKI/I 3a1f(I:H COXpaHEHUs bubmmorexa [JOK
JHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKOTO 3apsizia
47 Bsaumonericteue 3apsnoB. 3akoH Kynona. bubnuorexa [JOK
ToueuHbIi dIIEKTPUYECKU 3apsiy https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTD 37€KTpUUECKOTo MOJIs.
48 [MpuHIMT CyneprO3UIINHN STEKTPUIECKUX Bubmmorexa LIOK
P UH YHEP B N P https://m.edsoo.ru/ff0c6df2
noJeit. JInHum HanpsoKEHHOCTH
49 PaGota cuit 31eKTpoCcTaTHueCcKoro moJsl. bubnunoreka [JOK
ITorennuain. PasHocTh TOTEHIIHAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOIHUKY U TUANIEKTPUKH B
50 Z-)J'IpeKT i[)CTaTI/I‘{CI(l:KOM noljle bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c7018
JmsnekTpudeckasi MpOHUIIAEMOCTh
b K
51 OnexrpoéMkocTs. Konnencarop uonmorexa O

https://m.edsoo.ru/ff0c7126
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52

53

54

55

DIEKTPOEMKOCTD IIJIOCKOT0 KOHAECHCATOPA.
DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
arnmnapara, CTpyMHOro npuHTepa.
DJIeKTpoCcTaTUUYECKas 3aluTa. 3a3eMIICHUE
3JICKTPONIPUOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa 111 yyacTka Lenu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

56

ITocnenoBarenbHOE, MapajienbHOE,
CMEIIaHHOE COCJMHEHHE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOBY

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A5 OTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO COITPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJUIOB. 3aBHCUMOCTh COMTPOTHBIICHHS
METaJUIOB OT TeMIEPaTypHI.
CBepXxnpoBOIUMOCTb



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnekTpuueckuil Tok B Bakyyme. CBolicTBa

60 1
AJIEKTPOHHBIX ITYYKOB
[TomynpoBOTHUKH, MX COOCTBEHHAS U
61 IIpUMecHas NpoBoguMocTh. CBoiicTBa p—nN- 1 bubmmorexa [IOK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHIKOBBIC TPHOOPHI
DJIEKTPUUYECKUI TOK B pacTBOpax v
62 paciuiaBax 3JE€KTPOJIMTOB. 1 bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B ra3ax.
63 CaMOCTOSTENbHBIN U HECAMOCTOSTEIBLHBIN 1 bubmorexa HOK
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DeKTprUYeCcKre IPUOOPEI M YCTPONCTBA 1
64 UX I ;KTI/I‘ICCKOGII)I I/IMpeHeHI}/IIe F1)'[ aBma 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IMaCHOCTH
. bubnuotexa [JOK
1
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY) https://m.edsoo.ru/Ffoc88be
KonTponbHas padbora no teme
66 «9nexkrpocraruka. [locTosTHHBIN 1 bubnuotexa [JOK
ANEKTPUUECKUN TOK. TOKM B pa3IMUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 Pesepsublit ypok. KonTponbHas pabora no 1 bu6nuorexa [IOK
Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6o0maronmii ypok mno 1 bubmuorexa [IOK
teMmaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

