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1.IlmanupyemMble pe3yibTAThl OCBOCHHUS Y4eOHOI0 MmpeaMeTa.

JIMYHOCTHBIMH pe3yJbTaTaMu 00y4deHUs (U3UKE B CPEIHEH IIKOJIE SBISIOTCA:

® 8 cthepe omuowenull oOyuarwuxcs K cebe, K ceoemy 300p06bi0, K NO3ZHAHUIO ceOs —
OpUEHTAIMS Ha JIOCTH)KCHHWE JIMYHOTO CYACThs, pPEATH3AIUI0 TIO3UTUBHBIX KU3HEHHBIX
NEPCIEeKTUB, WHUIMATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTh M CHOCOOHOCTh K JUYHOCTHOMY
CaMOONPEIEICHNUI0, CIOCOOHOCTh CTABUTH II€JIM M CTPOUTH JKU3HEHHBIC IUIAHBI; TOTOBHOCTH U
CIIOCOOHOCTh  O0ecreunTh cebe W CBOMM OJM3KUM JIOCTOHHYIO JKHM3Hb B IIpOIecce
CaMOCTOATEJIbHOM, TBOPYECKOM M OTBETCTBEHHOM JEATENBHOCTH, K OTCTAMBAHUIO JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, BEIPa0aThIBATh COOCTBEHHYIO MO3UIUIO 110 OTHOIIEHUIO K
OOIIECTBEHHO-TIOJUTHYECKUM COOBITUSIM MPOIUIOTO M HACTOSALIEr0 Ha OCHOBE OCO3HAHUS U
OCMBICJICHHS HCTOPUH, TYXOBHBIX IIEHHOCTEH U JOCTH)KCHHI HAIICH CTPaHbl, K CAMOPA3BUTHIO H
CaMOBOCITUTAHUIO B COOTBETCTBHU C OOIICUYCIIOBEYCCKUMHU IICHHOCTSAMH U HUjcaaMHU
Tpa)KAAaHCKOTO OOIIECTBA; MPUHATHE U peann3aliys IEHHOCTeH 310poBoro u 6e3omacHoro oopasa
JKU3HU, OEPEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHUE K COOCTBEHHOMY (PU3NYECKOMY

U TICUXO0JIOTUYECKOMY 3/I0POBBIO;

i 6 cghepe ommowenuii obyuaiowuxcsi k Poccuu kax xk Pooune (Omeuecmey) —
pocchiickasi HMJICHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHWCKOW HJEHTHYHOCTH B
HOJUKYJIBTYPHOM COIIMyME, YYBCTBO IPHYACTHOCTH K HMCTOPHUKO-KYJIBTYPHOU OOIIHOCTH
poccuiickoro Hapojaa u cyabbe Poccun, maTpuoTu3m, rOTOBHOCTH K CyxkeHH0 OTeuecTBy, €ro
3aIUTe; YBOKEHUE K CBOEMY HApO/y, YyBCTBO OTBETCTBEHHOCTH Tiepen PoawHOM, ropmoctu 3a
CBOM Kpa#, CBOIW PoauwHy, mponuioe W HACTOSIIEEe MHOTOHAIMOHAJIBLHOIO Hapona Poccuw,
yBa)XCHHE TOCYJapCTBEHHBIX CHMBOJOB (repO, ¢uar, rumH); (opmupoBaHHE yBaXKEHHUS K
pPYCCKOMY $3BIKY KaK TrocyaapcTBeHHoMY s3bIKy Poccuiickoit ®deneparuu, sBIsIONIEMYCS
OCHOBOU POCCHUHCKON MJICHTHYHOCTH M TJIABHBIM (DAKTOPOM HAIIMOHAIBHOTO CAMOOIIPEICTICHHUS;
BOCTIMTAHHUE YBAXKCHHS K KYJIbTYpE, A3bIKaM, TPATUITUSAM U 00BIYasiM HApOJIOB, TTPOKUBAIONINX B

Poccuitckoit denepanuu;

g 8 cthepe omHowlenuti 006y4AOWUXCA K 3AKOHY, 20CY0ApCcmey U K 2pPaniCOAHCKOMY
0bujecmay — TPAKIAHCTBEHHOCTh, TPAXKIAHCKAs MO3UIMS aKTUBHOTO U OTBETCTBEHHOTO YJIEHA
pOCCUICKOrO OOIIECTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TpaBa M OO0S3aHHOCTH,
YBaXAIOIIEr0 3aKOH M MPaBOMOPSIOK, OCO3HAHHO IMPUHUMAIOUIETO  TPaJWLIMOHHbBIE
HallMOHAIbHBIE M OOIIEUYETOBEUYECKHE TyMAaHUCTUYECKHE U JEMOKPATHYECKHUE IICHHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOU JKU3HH; TPU3HAHKE HEOTUYKIa€MOCTH OCHOBHBIX MpaB U
CcBOOOJ UelnoBeKa, KOTOpble MPUHAMIEKAT KaXKIOMY OT POXKIEHHUS, TOTOBHOCTh K

OCYIIIECTBJIEHUIO COOCTBEHHBIX NpaB M CBOOOJ 0€3 HapylleHus MpaB U CBOOOJ IPYTrUX JIMII,



TFOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IpaBa M CBOOOJABI YENOBEKa M TIpa)<JIaHWHA COIJIACHO
OOIIECTIPU3HAHHBIM TPUHIMIIAM W HOPMaM MEXAYHAPOJHOIO IpaBa U B COOTBETCTBUHU C
Koncrurynuenn  Poccuiickonn  ®enepanuu, mpaBoBas U I[OJUTUYECKAas TI'PAMOTHOCTB;
MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHOMN
IPAaKTUKHU, OCHOBAHHOE Ha JUajore KyJjabTyp, a TakKe pa3iIuuHbIX (GopM 0OIIECTBEHHOIO
CO3HaHMsI, OCO3HAHHE CBOEr0 MeCTa B IOJMKYJIbTYPHOM MHPE; MHTEPUOPHU3aLUs LIEHHOCTEH
JEMOKpaTUM U COLMAIbHOM COJIUAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY pPEryJUPOBAHUIO
OTHOLIEHWH B Tpylne WIM COLMAIbHOM OpraHu3aluy; TOTOBHOCTh OOydaroIuxcs K
KOHCTPYKTUBHOMY y4YaCTHIO B IIPHUHATHH PELIECHUH, 3aTPAaruBaroOIMX IPaBa U UHTEPECHI, B TOM
qyuciae B Pa3NMYHbIX  (popMax  OOIIECTBEHHOH caMOOpraHU3allMH, CaMOYIPABICHHS,
OOLIECTBEHHO 3HAUYMMOW JI€ATENbHOCTH; IPUBEPKEHHOCTh UIESIM HHTEPHALMOHAIN3MA,
JpyKObl, PaBEHCTBA, B3aMMOIOMOIIY HApOAOB; BOCHUTAHUE YBaKUTEIBHOTO OTHOILEHMS K
HallMOHAJIbHOMY JOCTOMHCTBY JIFOZCH, UX UyBCTBaM, PEIUTMO3HBIM YOEKICHUSAM; TOTOBHOCTh
00y4aromuxcsi TMPOTUBOCTOSITh HJEOJOTMH OSKCTPEMH3Ma, HAIHMOHAIM3Ma, KCEHO(POOHH,
KOPPYILHH, IJUCKPUMUHALMKA 110 COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIlMOHAJIBHBIM

INpU3HaKaM U APYI'UM HCTATHUBHBIM COLIMAJIbHBIM SBJICHUAM,

® 8 chepe ommowleHull 0OYUAIOWUXCA C OKPYACAIOWUMYU 1100bMU — HPABCTBEHHOE
CO3HAHHME M TIOBEJCHHE Ha OCHOBE YCBOCHHMS OOIICYETIOBEYECKMX IIEHHOCTEH, TOJIEPaHTHOTO
CO3HAaHUA W MOBCACHUSA B MOJUKYJIBTYPHOM MHPEC, TOTOBHOCTHU U CHOCOOHOCTH BECTH Juajiaor C
APYruMu JJrOJAbMH, IOCTUTI'aTb B HCM B3aUMOIIOHUMAHUA, HAXOJAUTH O6HII/IC EJI U COTPYAHUYATDh
JUIA UX JOCTHOKEHMS; MPUHATHE T'YMaHUCTHUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBa)XXUTEIbHOE U
NOOpO’KenaTelbHOe OTHOIIEHHE K JPYroMy 4YelOBeKY, €ro MHEHHIO, MHPOBO33PEHUIO;
CITOCOOHOCTH K COTEPEKUBAHUIO M ()OPMHUPOBAHUIO TTO3UTUBHOTO OTHOIICHUS K JIIOJSM, B TOM
YuCiI€ K JMoaM C OrpaHMYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbsS W HWHBAJIWIAM; 6Cp€)KHO€,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NYECKOMY U NCHUXOJIOTHYECKOMY 3/10pPOBBIO
JIpyrux JOJei, yMEeHHEe OKa3blBaTh IMEPBYI0 IOMOIIb; (OPMHUPOBAHUE BBIPAKEHHOH B
MOBEJICHUH HPABCTBEHHOW MO3WIIMM, B TOM YHCJE CIIOCOOHOCTH K CO3HATEIBHOMY BBIOOPY
no0pa, HPABCTBEHHOTO CO3HAHUS W TOBEACHHS HAa OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX
[IEHHOCTeH M HPAaBCTBEHHBIX UYYBCTB (UECTH, J0Jra, CHpPaBEAJIUBOCTH, MWIOCEpAUS U
npyxeno0us); (GpopMHUpOBaHHE KOMIETEHIUH COTPYJHHYECTBA CO CBEPCTHUKAMH, IETHMH
MJIaJIIIET0 BO3pacTa, B3pOCIBIMU B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-

MCCJIEI0BATEIbCKOM, MPOSKTHOM M IPYTUX BUAX JIEATEILHOCTH;

i 8 cgpepe OmHOWEHUN O0OYUAIOWUXCA K OKPYICAIOWEMY MUpy, K JHCUBOU Npupooe,

Xy002cecmeeHHol Kyabmype — MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO



pa3sBUTHsA HAayKH, 3HAYMMOCTb HAyKH, TOTOBHOCTb K HAyYHO-TEXHHYECKOMY TBOPYECTBY,
BJIaJICHHE JOCTOBEPHOI MH(pOpMAIMel O MEPeOBbIX JOCTHKEHHUAX M OTKPBITUSX MHUPOBOU U
OTEUECTBEHHONW HAyKH, 3aMHTEPECOBAHHOCTh B HAy4YHBIX 3HAHUAX 00 YCTpOilcTBE Mupa u
o011ecTBa; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, Ha
IOPOTSDKEHUM BCEH JKU3HM; CO3HATEIbHOE OTHOILIEHHE K HEMpEepbIBHOMY OOPa30BaHHUIO Kak
YCIIOBHIO YCIIEIIHOM MpOo(eCcCHOHANbHOW M OOIIECTBEHHOM JEATENbHOCTH; SKOJIOTHYECcKast
KyJIbTypa, OepeKHOE OTHOIIEHHE K POJHON 3emile, MpUpOAHBIM OorarctBam Poccum u mupa,
IIOHVMAHHE BIIMSHHSA COLUAIBHO-D)KOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE IPUPONHON U
COLIMAJILHOW Cpezbl, OTBETCTBEHHOCTH 3a COCTOSIHME IPUPOJHBIX PECYPCOB; YMEHMS M HaBBIKU
pa3yMHOI'0 MPHUPOAOIOJIB30BaHUs, HETEPIIMMOE OTHOIIEHUE K JEHCTBUSM, NMPUHOCALIUM BpE
9KOJIOTMH; MPUOOpPETEHHE OIbITa HSKOJIOrO-HAIpPaBIEHHOW JAESTEIbHOCTU; 3CTETUYECKOE

OTHOILICHHUEC K MHUPY, TOTOBHOCTB K 9CTCTUUCCKOMY 06YCTp0ﬁCTBy COOCTBEHHOTI'O 6LIT8.;

® 8 cgpepe ommowtenull obyuarowuxca K mpyoy, 6 cgepe coyuanbHO-IKOHOMULECKUX
omuowienuti — YyBaXeHUE BceX (OpM COOCTBEHHOCTH, T'OTOBHOCTb K 3alllUTe CBOEH
COOCTBEHHOCTH; OCO3HAaHHBI BBIOOp Oymymieil mpodeccuy Kak IMyTh M CHOCO0 peann3anuu
COOCTBEHHBIX JKU3HEHHBIX INIAHOB; TOTOBHOCTH OOYYAIOUIMXCS K TPYAOBOH MPOoheCCHOHATBHOM
NEeSITEeIbHOCTH KaK K BO3MOXKHOCTM y4yaCTHS B PpEIHIEHUH JIMYHBIX, OOLIECTBEHHBIX,
roCyJapCTBEHHbIX, OOIEHAIMOHATIBHBIX MPO0IeM; MOTPEOHOCTh TPYAUTHCS, YBAKEHHUE K TPYAY
U JIIOIAM TPYyJa, TPYJAOBBIM JIOCTHKEHHUSM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOIIEHWE K Pa3HBbIM BHJAM TPYJOBOH IESTEILHOCTH, TOTOBHOCTh K CaMOOOCTYXKHBAaHUIO,
BKJII04ast 00y4eHHE U BBIIOJHEHHE TIOMALTHUX 0053aHHOCTEH.

MeTtanpeaMeTHble pe3yJabTaThbl 00ydyeHUs (U3MKE B CpelHEH IIKOJe IMpe/ICTaBlIeHbI
TpeMs TPYITIaMH YHUBEPCAIbHBIX YUE€OHBIX ACHCTBHIA.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHble AeiicTBUS Boinycknuk nayuumes:

i CaMOCTOSITENILHO ONPENENSITh LI€TIH, CTABUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/]aull B

06pa3OBaTCJIBHOI>'I ACATCIIbHOCTH U ) KU3HCHHBIX CUTYAIUAX;

i OLICHUBATh PECYPCHI, B TOM YHMCIIE BPEMsI U IpyTrue HEMaTepralbHbIE PECYPCHI,

HCO6XOI(I/IMLIC JUUISI JOCTHKEHUS IIOCTaBICHHOM paHee ICin;

o COITOCTABJIATH UMEIOIIECS BO3MOKHOCTH M HEOOXOAUMBIE JIJI TOCTHKEHHUS LISIU
pecypcsl;
g OpraHu30BbIBaTh AP (HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX TSl TOCTHKEHUS

MOCTaBJICHHOM 1ICNH;

i OMPEACIIATH HCCKOJIBKO HYTCf/'I JOCTHKEHHMS IOCTaBICHHOM OCIIn,



o BBIOMPATH ONTUMAJIBLHBIN ITYTh JOCTHXKEHUS LIETH € Y4eTOM 3((HEeKTUBHOCTH

pacxoagoBaHUA pECYpPCOB U OCHOBBIBAACH HA COO6pa)KeHI/I5IX OTHUKH U MOPAJIH;

L 3aJ1aBaTh NapaMeTPbl U KPUTEPUH, IO KOTOPBIM MOXKHO ONIPENEINUTH, YTO IETh
JIOCTUTHYTA;

L CONOCTABJIATH MOJYYEHHBIA PE3YyJbTAT ACSITEILHOCTU C MOCTABICHHOM 3apaHee IEblo;
L OIICHUBATH IMOCJICICTBHS JTOCTHIKEHUS ITOCTABJICHHOM 1eJIM B Y4eOHOU JIeATETHHOCTH,

COOCTBEHHOM KU3HU U JKU3HU OKPYKAIOIIMX JIFOACH.

Ilo3HaBaTe/IbHbIE YHUBeEpPCAJIbHBbIE YUeOHble NeiicTBUS BoinyckHuk nayyumces:

. KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO C PA3HBIX MMO3UIIHIA;
i pacro3HaBaTh U GUKCHPOBATH IPOTHBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;
i HCIIOJIB30BaTh PA3JIMYHBIE MOJEIBHO-CXEMAaTUYECKUE CpPEACTBA U IPEACTABICHUS

BBISIBJICHHBIX B I/IH(bOpMaI_[I/IOHHLIX HCTOYHHKAX HpOTI/IBOpe‘lHﬁ;

g OCYHICCTBJIATD paSBepHYTLIﬁ HH(bOpMaI_II/IOHHHﬁ IIOUCK N CTaBHUTb Ha €0 OCHOBC HOBBIC

(yueOHBIC ¥ TIO3HABATEIILHEIC) 33]1a4H;
L HCKaTh M HAXOIUTh 000OIIEHHBIE CTIOCOOBI PEIICHUS 33]1a4;

g MNPpUBOAUTH KPUTUYCCKHUEC APTYMCHTBI KaK B OTHOILICHHUUN COOCTBEHHOTO CYXKACHUS, TaK U

B OTHOLIECHHUH JIEVCTBUI U CYXKJIECHHUI APYroro;
b aHAJIM3UPOBATH U MIPEOOPa30BHIBATH MPOOIEMHO-IPOTUBOPEUNBLIE CUTYAIIHH;

o BBIXOIUTH 3a PAMKH yqe6H0ro npeaMeTa U OCyHICCTBIIATH HeHeHaHpaBHeHHLIﬁ IIOUCK

BO3MOXHOCTH IIMPOKOTo N€peHOCa CPpCACTB U croco0oB I[GI\/JICTBI/UI;

g BBICTpauBaTh UHANBUAYAIbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPaHUYECHHUSI

CO CTOPOHBI APYTHUX YHACTHUKOB U PECYPCHBIC OTPAHUYCHU;

g MEHATh W YJEp)KUBaTh pa3Hble MO3UIUU B IO3HABATEIBbHOM JeATENbHOCTH (OBITH
YUYEHHUKOM M  yduTesneM; (OpMYIMpPOBaTh 00pa3oBaTelIbHBI 3alpoc ¥ BBHINOJHATH
KOHCYJIbTaTUBHbIE (YHKIIMM CaMOCTOSITENIbHO; CTaBUTh MHpobiemy U paboTarh Haja ee
peleHneM; yIpaBisiTh COBMECTHON MMO3HABATEIbHOM JAE€ITEIbHOCTHIO U OTYUHSITHCS).

KoMMyHunKaTHBHBIC YHHBeEpcaJlbHble YueOHbIe 1ecTBUSL Boinycknuk nayuumces:

o OCYHICCTBIIATE ACJIOBYH0O KOMMYHHKAIIMIO KaK CO CBCPCTHHKAMH, TaK U CO B3POCIBIMU

(kax BHYTpHU 00pazoBaTeIbHON OpraHU3alMy, TaK U 3a ee MpeesaMu);

i IPU OCYIIECTBICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAUTENEM, TaK U YJICHOM



MPOEKTHON KOMaHIbl B pa3HbIX pOJSIX (TEHEpaTOpOM UJICH, KPUTHUKOM, HCIOJHUTEEM,

NPE3EHTYIOIHM U T. 11.);

o Pa3BEPHYTO, JOTMYHO M TOYHO H3JIaratb CBOIO TOYKY 3pCHHA C HMCIIOJIB30BAHUEM

aJIeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

i pacrio3HaBaTh KOH(UIMKTOTEHHBIC CHUTyallMd M MPEJOTBpamiaTh KOHQIMKTBI 10 HX

aKTHBHOM (a3bl;

. KOOPAMHUPOBATH U BBINIOIHATH Pa0OTY B YCIOBUSX BUPTYAIBHOTO B3aUMOJEHCTBUS (WK

COUYETaHMs PEealbHOIO U BUPTYAIBHOIO);

b COTJIACOBBIBATH IO3WIMM WICHOB KOMaHAbl B Tmpomecce paboTel HaJ —OOIIUM
IPOJTYKTOM/pEIICHHEM;
i IPEACTaBIATh MYOJIMYHO PEe3y/IbTaThl MHIAUBUIYaIbHONW M TPYIIIOBOM JEATEIFHOCTH KaK

nepesl 3HaKOMOM, TakK U IIepesl HE3HAKOMOH ayIUTOPHEH;

g noAOUpaTh TMAapTHEPOB MJisi JEJIOBOM KOMMYHMKAIMU, HCXOAS W3 COOOpakKeHHI

pe3yIbTaTUBHOCTH B3aUMOJACHUCTBUS, a HE JTMUHBIX CUMIIATUH;
g BOCIPUHUMATh KPUTHUECKHE 3aMEUYaHMsI KaK pecypc COOCTBEHHOTO pa3BUTHS;

g TOYHO U €MKO (hOpPMYJIHPOBaTh KaK KPUTUYECKHE, TaK U OJOOPHUTENbHBIE 3aMEYaHMs B
ajipec Ipyrux JIIoJei B paMKax AeI0BOI 1 00pa30BaTebHOM KOMMYHUKAIUH, H30eras mpu 3ToM

JJUMYHOCTHBIX OIICHOYHBIX CY)KHCHHﬁ.

IIpenmeTHble pe3yJbTaThl 00yUeHUs (PU3UKE B CpEIHEN MIKOJIE

Buinycknuk na 6azo6om ypogne nayuumcs:

i JEMOHCTPUPOBATh HAa NMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U TEXHOJOTHH, B IIPAKTUYECKON

JNeITEeIILHOCTH JIFOIEH;

i JEeMOHCTPHPOBAaTh Ha IMpHUMEpax B3aMMOCBI3b MEXIy (HU3UKOW U  JIpYrUMHU

CCTCCTBCHHBIMU HAYKaMU;

o YCTaHaBJIMBATh B3aNMMOCBA3b €CTCCTBCHHO-HAYUYHBIX SIBJICHUN U IIPUMCHATE OCHOBHBLIC

(I)I/I3I/I‘-ICCKI/IC MOACIHN IJIA UX OIIMCaHUuA U O6’b$ICHCHI/I$I;

® UCIOJIb30BaTh MH(OpMannio (U3HUECKOr0 COAEpKaHMUS TPU PEUIeHHH Y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M HCCIEAOBATENbCKUX 3aJad, HHTErpupys HHopManuio u3

Pa3IMYHBIX UCTOYHUKOB U KPUTHUUCCKH €€ OLICHUBAs,



o pa3nuyath U yMETb UCIOJIb30BaTh B YU€OHO-HCCIEI0BATENbCKON IESATEIbHOCTH METOIbI
HAy4YHOTO TMO3HaHUs (HaOJrofeHUe, ONMCaHUe, W3MEPEHHUE, SKCIEPUMEHT, BbIIBHKEHUE
TUIIOTE3bl, MOJICIMPOBAHUE U T. 1.) U (POPMBI HAYYHOTO MO3HAHUS ((aKTHI, 3aKOHBI, TEOPUH),

ACMOHCTpPUPYA Ha [IPUMCEPAX UX POJIb U MCCTO B HAYYHOM IIO3HAHUU,;

o NpoBOAUTL IMPAMBIC W KOCBCHHBIC HW3MCHCHUA (1)I/ISI/II-I€CKI/IX BCJIMYHH, BBI6I/IpaH
HU3MCPUTCIIbHBIC HpI/I60pr C y4d€TOM HCO6XO,HHMOﬁ TOYHOCTHU H3MepeHPII>i, IUIAHUPOBATb XO[
H3MepeHPII>i, [MoJIy4aTb 3HAYCHHUC HSMCpHCMOfI BCJIIMYMHBI KW OLCHUBATb OTHOCHUTCIBbHYIO

MOTPEIIHOCTD IO 33JJaHHBIM (hopMyJIam;

o IIpOBOAUTH UCCIICOOBAHUA 3aBHCHMOCTEH MCKIY (1)I/ISI/ILIGCKI/IMI/I BCJIIMYHMHaMU: IIPOBOAUTH
HU3MCPCHUA U ONPCACIATE HAa OCHOBC HUCCIICAOBAHUA 3HAUYCHUC MMAPaAMETPOB, XapaKTCPUIYIOIIUX

JAaHHYIO 3aBUCHUMOCTD MCIXKAY BCIIMUYNHAMU U NCJIATh BBIBOJ C YUCTOM IIOI'PCIIHOCTH HSMCpCHHﬁ;

o HCIIOJIB30BATh JII OMNHUCAHUA  XapaKTepa MMPOTCKAHUA (1)I/ISI/I‘-ICCKI/IX IMponeccoB

(bHSH‘leCKI/IC BCJIMYMHBI U IECMOHCTPUPOBATH B3AUMOCBS3b MCKIAY HUMU,

g HUCIIOJIB30BaTh JId  OIHCAHHUA  XapaKTepa IMPOTCKAHUA (1)I/I3I/I‘ICCKI/IX IIpoueccoB

(1)I/I3I/I‘~I€CKI/I€ 3aKOHBI C YYCTOM I'paHUI] UX IIPUMCHHUMOCTH;

g peuIaTh KA4CCTBCHHBIC 3a/1a4u (B TOM YHUCJIC U MCKIIPCIMCTHOI'O xapaKTepa): HCIIOJIb3YA
MOACIH, (1)I/ISI/I‘I€CKI/IC BCJIMYMHBI W 3aKOHBI, BBICTPAMBATL JIOTHYCCKMU BCPHYIO MLCIIOYKY

00BsICHEHUS (JI0Ka3aTeIbCTBA) MPETIOKEHHOTO B 3a/1a4e mpoiiecca (SIBICHUS);

® pelaTh pacyeTHbIE 3a/1a4Ml C SIBHO 3aJJaHHOW (PM3MYECKOM MOJIEBIO: HAa OCHOBE aHalln3a
YCIIOBUS 3a/1a4¥l BBIIEATh (U3MUYECKYIO MOJIEbh, HAXOAUTh (PU3NYECKUE BEIMYUHBI U 3aKOHBI,
HEOOXOUMBIC U JOCTATOYHBIE JUISI €€ PEIICHUs, TPOBOJAUTH PACUYETHI U MPOBEPATH MOTYICHHBIN

pe3ynbTart;

g YUYUTBIBATh TpPaHUILBI MPUMCHCHUA H3YUCHHBIX (I)I/I3I/I‘ICCKI/IX Mopemeun npu peHICHUN

(1)I/I3I/I‘~I€CKI/IX 1 MCXKIPECAMCTHBIX 3a1a4;

i UCIO0JIb30BaTh MH(GOPMAIMIO U MPUMEHSATh 3HAHUS O MPHUHIMIAX pabOThl U OCHOBHBIX
XapaKTEePUCTHKAX M3YYEHHBIX MAIllWH, NPUOOPOB M JAPYIMX TEXHUYECKUX YCTPOMCTB ISt

pemiCHuA NPAKTHYCCKUX, y‘-IC6HO-I/ICCJ'IC,£[0BaTCJ'IBCKI/IX U MMPOCKTHBIX 3aa4;

i MCIOJIb30BATh 3HAHUS O PU3NYECKUX 00BEKTaX U Mpolleccax B MOBCETHEBHOM JKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIsS
COXpaHEHUs 3710POBbS U COOJIIOACHUS HOPM HKOJIOTMYECKOTO MTOBEJCHUS B OKPY KAIOIIEeH cpene,
JUISL IPUHSATHS peIIeHUH B TOBCEAHEBHOM KU3HU.

DIEeKTPOAMHAMHUKA



Ha ypoene 3anomunanua Hazvieamy:

® MOHATHSL: AJCKTPUUYECKUHN 3apsll, dJEKTpU3AlMs, AIEKTPUUYECKOe TOJe, MPOBOAHUKU U
JIUBJICKTPUKH,
® ¢bu3rueckre BEIMYMHBI W HX YCIOBHbIE O0O3HAuUCHHs: 3JEKTpHuYecKuil 3apsim ((),

HAIPSDKEHHOCTh  3JIEKTpOCTaTH4eckoro mojst (F), AudJIeKTpUuYecKas MNPOHHUIAEMOCTh (€),

MOTEHLIMAN JJIEKTPOCTaTUYEeCKOro mojis (@), pa3HOCTh IOTEHIIMAJIOB, WM HaIpsHDKEHUE
(U),anexkrpuueckas emkocts (C), snekrpomswxkymas cuia (DJC) (E), cuma Ttoka (),
Hanpsbkenue (U), conporuBnenue npoognauka (R), yaenpbHOE COMPOTUBICHNUE TPOBOIHUKA (p),
BHYTpEHHEE COMPOTHBIICHWE HCTOYHMKa Toka (r), TemmeparypHeli  Kod(hduiueHt
COIPOTHUBIIEHUS (01), SJICKTPOXUMHUECKUI SKBHBaieHT BemecTna (K), MarautHas uaaykuus (B),
MarHuTHas HpoHuLaemMoctb cpeiapl (n), MarHuTHbIA motok (), DAC unaykuuum (Ei), 91C
camounaykiuu (Eg), nuanyktuBaOCTh (L), sHeprus marautHoro mosst (Wy), OTHOCHTENbHBIN U
aOCONIOTHBIA TOKa3aTesnu npeaomieHuss (N), MpeneiabHbId yrojd MOJIHOIO BHYTPEHHETO
oTpaxkeHus (dp), yBenuuenue quH3bl (1), GokycHoe paccrosuue nun3bl (F), ontrdeckas cuiia
nun3bl (D); equaunet atux Bemmmuud: K, H/Ki, B, @, B, A, Om, OMm * M, Kfl, kr/Kn, Tn, Bo, B,
I'n, Ik, pax, M, noTp;

® noHsATUsA: croponHue cwibl, JJIC, HHM3KOTEeMIlepaTypHas W BBICOKOTEMIIEpaTypHas
IJ1a3Ma, MarHUTHOE T0JIE, JIEKTPOMAarHWTHAas MHAYKIUSA, CAMOMHIYKIUSA, JJIEKTPOMAarHUTHOE
noJie, SJCKTPOMArHUTHbIE BOJIHBI, MOJIHOE BHYTPEHHEE OTpakeHHWE, MHHMOE H300pakeHue,
JEUCTBUTENIbHOE M300pa)keHue, TJaBHAs ONTUYECKas OCh JIMH3BI, TOOOYHAs ONTHUYECKasl OCh
JIMH3BI, TJIABHBIN (POKYC JIMH3BI, KOT€PEHTHOCTH;

g ¢usnveckne MpuOOPHI M YCTPOWCTBA: DIIEKTPOCKOI, SJIEKTPOMETP, KPYTHIbHBIE BECHI,
KOHJICHCATOD;

g METOABl H3y4YeHUs (U3NYECKUX SIBICHWHA: HAOIIOACHUE, SKCIEPUMEHT, Teopus,
BBIJIBUKCHUE TUIIOTE3, MOACTUPOBAHHE.

Bocnpouzsooums:

g MCTOPHYECKHE CBEJICHHS O PA3BUTHUN YYEHHUS O MOCTOSTHHOM TOKE, O MAarHUTHOM II0JIE, O
CBETE;

i OTIpENICJICHUs] TIOHSATHI: DJIEKTPUYECKOE B3aMMOACUCTBUE, JJIEKTPHUUECKUE CHIIBI,

AJIEMEHTAPHBIA DJEKTPUUYCCKUNM 3apsijl, TOUCUHBIA 3apsij, DJIEKTpHU3alvs TeJ, MPOBOJHUKU U
JTUAJIEKTPUKH, IJIEKTPOCTATUUYECKOE I0JI€, HAMPSKEHHOCTh 3JIEKTPOCTATHUECKOTO OIS, JUHUU
HaIPSKEHHOCTH DJIEKTPOCTATHYECKOTO TOJIS, OJHOPOAHOE DJIEKTPUUYECKOE TI0JIe, MOTECHIHA,
pa3HOCTh TOTEHIMANOB (HANpsOKEHHUE), DSIEKTPUYecKas eMKOCTb, DJJIEKTPHUYECKHH TOK,
croponnue cunbl, DJIC, cuna TOKa, HANpPsDKEHHE, COMPOTHUBIICHHE MPOBOJHUKA, YACIbHOE
COMPOTHUBIIEHWE TIPOBOJHMKA, MArHUTHOE TIOJ€, BEKTOpP MArHUTHOW WHAYKIHUH, JUHUU
MarHuTHOM  MHIYKUIHUHM, MarHUTHas  MPOHUIIAEMOCTh  CpPEIbl,  MAarHUTHBIA  TOTOK,
anektpomarHuTHas uHAykmws, OJC wuHaykuuu, camomHaykuus, JJ[C camouHIyKIuW,
WHIYKTUBHOCTh, BUXPEBOE DJIEKTPUUYECKOE TIOJIe, TOJHOE BHYTPEHHEE OTPaKEHHWE, MHUMOE
n300paxkeHue, TIIaBHas ONTHYECKAast OCh JINH3HI;

® 3aKOHBl M IPUHLUIBL: 3aKOH COXPAHEHHUs DSJIEKTPUUYECKOro 3apsna, 3akoH KynoHa;
MPUHLINII CYTIEPIO3ULINY CUJI, IPUHIIMUIT CYTIEPIIO3ULIUH TTOJIEH;

i MpaBuja: MpaBUIO OypaBYMKa, IPABHUJIIO JEBOM pyKH, mpaBuio JleHa;

(dbopMyIbl:  HaNpPsHKEHHOCTH  3JIEKTPOCTAaTHYECKOro  TMOJs, MOTEeHIMajda, pa3HOCTH
NOTEHLIMAJIOB,  JJEKTPUUECKONM  €MKOCTH, B3aMMOCBSI3M  pPa3sHOCTHM  IOTEHLMAJIOB U
HaANPSDKEHHOCTH 3JIEKTPOCTATUUECKOTO MOJIsA, ANEKTPOABIIKYILEH CHIIbI, CUIIBI TOKA, 3akoHa Oma
JUIsl yd4acTKa LeNM W A IOJHOW LENu, 3aBUCUMOCTH CONPOTHBIIEHHS IIPOBOJHHUKA OT
TEMIEPATYPbl, 3aKOHOB MOCJIEI0BATEILHOTO U MapaieIbHOIO COEUHEHHs PE3UCTOPOB, 3aKOHA
Jbxoyns—Jlenna, paboThl M MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, 3aKOHA AJIEKTPOJIM3a, MOAYJIS



BEKTOPa MarHUTHOW HMHAYKIMH, cuibl Ammepa, cuibl JlopeHma, marHuTHoro mortoka, 2J(C
uHaykuy, 2JIC caMOMHIYKIMH, MHIYKTUBHOCTH, HEPTMU MAarHUTHOTO IOJIs, 3aBHUCUMOCTH
3apsa M CWIbBl TOKa OT BPEMEHM IpU 3JIEKTPOMArHUTHBIX KojeOaHUsAX, Iepuoja
JJIEKTPOMArHUTHBIX ~KOJNE€OaHWH, NPEAEIbHOrO YIyla IIOJHOIO BHYTPEHHEIO OTPaXKEHHUS,
YBEJIMYEHUS JIMH3bI, ONTHYECKOW CHUJIBI JIMH3bI, TOHKOW JTMH3BI, YCIOBUN MHTEPPEPEHIIMOHHBIX
MaKCUMYMOB U MUHUMYMOB;

® AQHAJIOTUIO0 MEXKY SJIEKTPUUYECKUMH U TPaBUTALMOHHBIMU CHJIAMU;

o YCJIOBHS CYIIIECTBOBAHHMS SJIEKTPUUECKOTO TOKA. Onucvieams.

o HaOII0JaeMbIe DJICKTPUUYECKHE B3aMMOJCUCTBHUS TeJ, DJICKTPU3AIUIO TeJ, KapTHHBI
ANEKTPOCTATHYECKUX TOJIEH;

o onbIThl: Kynona ¢ kpyTtunbHbiMH Becamu, ['anbBanu, BonbTel, OMa, Dpcrena, Amrepa,
®dapanes, ['epia Mo U3Iy4eHUIO U IPUEMY JICKTPOMArHUTHBIX BOJIH,

® OTIBITHI, JIOKA3bIBAIOIIME JIEKTPOHHYIO IPUPOJY MPOBOAUMOCTH METAILJIOB;

i MIPUMEHCHHUS SJIEKTPOJIN3A;

i YCTPOMCTBO: TaJlbBAaHMYECKOIO DJJIEMEHTAa W aKKyMyJsTOpa, OAJIEKTPOHHO-TYy4YeBOM

TpyOKH, Macc-criektporpada, MIJI-ren ep ar opa, D3JIEKTPOM3MEPHUTEIBHBIX MPHOOPOB,
IPOEKIMOHHOIO anmnapara, (oroanmnapara, MUKPOCKOIIa, TEJIECKOIa;

® YCTPOMCTBO M MPHUHIMI PabOTHl BaKyyMHOTO HOJa, T€HEpaTopa MEPEeMEHHOTO TOKa,
Tpanchopmaropa;
® OMNBITBI 10 TOJYYECHUIO Ta30BBIX pa3psiOB: HMCKPOBOTO, JYrOBOTO, TJCKOIIETO H

KOPOHHOT'0; 110 HAaOJIFOJICHUIO SIBJIICHUS 3JIEKTPOMArHUTHOM MHIYKIMHU; 110 U3MEPEHUIO CKOPOCTH
CBETa; 10 HAOIIOACHUIO UHTEPPEepeHINH, TU(PAKIINU, TUCTIEPCHH, TIOISPU3ALINY;

g YCIOBUC BOSHUKHOBCHUA IJICKTPOMATIHUTHBIX BOJIH,

g XO/J1 JIydel B 3epKaje, IpU3Me, JINH3€, MUKPOCKOIIE U TEJIECKOTIE.
Ha yposne nonumanusa llpusooums npumepur:

g HBHeHHﬁ, IMOATBECPNKAAOIIUX IIpHUpOAY IMPOBOAUMOCTH MCTAJUIOB, J3JICKTPOJIMTOB,
BaKyymMa, ra3oB W MOJYIPOBOAHHUKOB, MAarHUTHOI'O BSaHMOHeﬁCTBHﬂ, JIGIZCTBPISI MAar"gsuTHOIr o
MOJISI Ha ABMIKYIHUECS 3apsAbl, BHCKTpOMaFHI/ITHOﬁ HHAYKIHH;

i AJEKTPOMArHUTHBIX KOJIEOATENbHBIX IPOLIECCOB U XapaKTEPUCTHK, UX OMHUCHIBAIOIINX;
g uHTepdepeHun, TudpaKum, NOISIPU3ALNUN U IUCIEPCUN B IPUPOJIE U TEXHUKE;
i [IPUMEHEHHUs: TEIUIOBOIO JECUCTBUSA DIEKTPUYECKOIO TOKA, DJIEKTPOIU3a, Ta30BbIX

pa3psi0B, MOTYIPOBOJHUKOBEIX MPUOOPOB, BAKyYMHOTO JHMO/a; TEXHUYECKUX YCTPONCTB s
MOJTyYeHUs, TMpeoOpa3oBaHMsl W Tepefadd  dJIEKTPUYCCKOW DHEPTHH, WCIOJIh30BAHUS
MEPEMEHHOTO JIEKTPUYECKOT0 TOKA, ONTHYECKUX TPUOOPOB.

ObwvscHame:.

i ¢u3nyeckue SBJICHUS: B3aUMOJICHCTBHE HAdJIEKTPU30BAHHBIX TeJN, DJIEKTpU3ALUs Tel,
AIIEKTpU3allisg TMPOBOJHHMKA 4Yepe3 BIUSHUE (AIEKTpOCTaTUYeCKass WHAYKLHNA), MOJISpU3aIUL
JIUDJIEKTPUKA, JIIEKTPOCTATUYECKAs 3AIUTa;

* MOJICJIA: TOYCUHBIN 3aps/l, JMHUHN HAPSHKEHHOCTH AJIEKTPOCTATUYECKOTO TTOJIS;

® MPUPOAY IAEKTPUUECKOT0 3apsiaa U AIEKTPUIECKOTO MOJIS;

* MPUIUHY OTCYTCTBHS DJIEKTPHUUECKOTO MOJISI BHYTPH METAJTMIECKOTO TTPOBOTHUKA;
b MEXaHHU3M MOJISPU3AIHH TTOJIIPHBIX U HETIOJISPHBIX IUAIEKTPUKOB;

i CO3aHNC U CYHICCTBOBAHUE B LICIIN SJICKTPUYICCKOT'O TOKA,



o pesyabTaThl  onbiToB  [anmbBanu, BonbTel, Oma, Mangensmrama—Ilananekcu,
Tonmena—Crro0apTa;

® BOJIbT-aMIIEPHBIE  XApPaKTEPUCTUKU  META/IOB,  JJEKTPOJIIUTOB, BAKyyMHOIO U
MOJIYTIPOBOJHUKOBOT'O IMO/I0B, Ta30BOI0 pa3psiia;

® 3aBUCHUMOCTh OT TEMIIEPATYpPbl COMPOTUBICHUS METAIJIOB, 3JIEKTPOJIUTOB, BAKYYMHOI'O U
MOJIYTIPOBOJHUKOBOT'O INO/I0B, Ta30BOI0 pa3psiia;

® SIBJIGHUS: CBEPXIIPOBOJUMOCTH, HHTEP(HEPEHIINU U TU(PPAKIIUK CBETOBBIX BOJIH;

® NPUHLMI ~ JCHCTBUS: TEpMOMETpa CONPOTUBJICHHs, Macc-cnekrporpada, MI-

TeHepaTopa,  AJIEKTPOU3MEPHUTEIbHBIX  NpPUOOPOB,  TIeHepaTopa  NEPEeMEHHOTO  TOKa,
TpaHchopmaTopa;

L IMPUHIUIIBI TaJIbBAHOCTCIUU U I'dJIbBAHOIIJIACTHUKH,

® MPUHIMI Pa0OThl: XUMHUYECKMX MCTOYHHUKOB TOKa (TaTbBaHUYECKUX DJICMEHTOB U
AKKyMYJIATOPOB); DJIEKTPOHHO-IIy4€BOM TpPYOKH, Ta30pa3psaHbIX JIaMIl; TEPMOPE3UCTOPOB,
($OTOPE3UCTOPOB U MOJIYNPOBOIHUKOBOTO IMO/A;

i BUXPEBOI XapaKTep MarHUTHOTO TI0JISI, €70 OTJIMYHUE OT 3JIEKTPOCTATHUECKOTO TOJIS;
i B3aUMOCBSI3b JIEKTPUYECKOTO U MAarHUTHOTO MOJIEH;
g MpoIIecC AIIEKTPOMArHUTHBIX KOJIeOaHui B KOJIe0aTeIbHOM KOHTYPE;

3aBHCHUMOCTH TIEPHOJIa U YaCTOTHI KOJICOAHUH OT TapaMeTpOB
K0J1e0aTeNbHOT0 KOHTYPA;

L4 (¢u3HYeCKre OCHOBBI AMIUIUTYIHOW MOMYJISAIHH, PATUONEPENAONINX YCTPOUCTB U
PaAMOIIPUEMHHUKOB, PAINOJIOKAINY;

® npuMeHeHne GOopMYITbl TOHKOM JTHH3BL. [loHumams:

L (dakT CymecTBOBaHHUS B MPHUPOJIE IIEKTPUUCCKUX 3apsI0B MPOTHUBOIOIOKHBIX 3HAKOB,
9JIEMEHTAPHOTO AJIEKTPUIECKOTO 3apsia;

L4 CBOMCTBO AMCKPETHOCTH IJIEKTPUUYECKOTO 3apsiia;

L CMBICJ 3aKOHA COXPAHEHUS MICKTPUICCKOTO 3aps/ia, MPUHITUIA CYIEPIIO3UIINA TTOJIeH U
uX (pyHIaMEeHTATBHBIA XapaKTep;

L AMIUpPUUYECKUI XapakTep 3akoHa KymnoHa;

L CYIIECTBOBAHKE IPAHUIl IPUMEHUMOCTH 3aKkoHa KysoHa;

L O00BEKTUBHOCTH CYIIIECTBOBAHUS JICKTPUIESCKOTO TIOJIS;

L4 BO3MOXXHOCTh MOJIEJIbHOW HHTEpIpETallMi DJIEKTPUYECKOT0 TMOJsT B BUAE JIMHUN
HANPSKEHHOCTH.

Buvisooume:

L dbopmynsl: cunel Jlopenia u3 3akoHa Ammepa, 9J1C caMOMHAYKIIUH.

Ha yposne npumenenus 6 MURUYHBIX CUMYAUUAX Y iemb:

L aHAJIM3WPOBATH HAOFOIaeMBbIC SIBIICHUS U OOBSACHATH PUIMHBI X BOZHUKHOBEHUS;

L aHAIIM3UPOBATH U OOBACHATH HATIISHBIC KAPTHHBI JIEKTPOCTATUIECKOTO TOJIS;

L CTPOUTH W300paKCHHsI JIMHUW HAIMPSKEHHOCTH JIJIEKTPOCTATUYECKUX TOJeH; BOJBT-

AMIICPHBIC XapPaKTCPUCTHUKU MCTAJUIOB, JJICKTPOJIHUTOB, BAKYYMHOI'O W IIOJYIIPOBOAHHKOBOI'O
AUOJ0B, Ta30BOI'0 pa3psAaaa,

* mmepate O/IC M BHyTpeHHEE CONPOTUBIECHUME HCTOYHHKA TOKA, COINPOTHBICHUE
pe3UCTOpa C MOMOIIBI0 OMMETPA;



o ONpEAEATh HaNpaBICHUE: BEKTOpAa MAarHUTHOW WHAYKLUHH, CHJIbl AMIEpa, CHIIbI
JlopeHna, THIYKIIMOHHOTO TOKA;

. MOJIy4yaTh ypaBHEHHE KOJeOaHHWH CHIIBI TOKA M HANpsDKEHUS B KOJIeOaTeIbHOM KOHTYpE
U3 ypaBHEHUs KosueOaHul 3apsina;

b 000011aTh Ha SMIMPUYECKOM YPOBHE PpE3yJIbTaThl HAOIIOJAEMBIX SKCIIEPUMEHTOB U
CTPOUTH MHIYKTHBHbIE BHIBOJIBI;

b CTPOUTh JAEAYKTUBHBIE BBIBOJbI, NPUMEHsS IIOJIyYEHHbIE 3HaHUS K PEIICHUI0
Ka4eCTBEHHBIX 3a]1ay.

lpumenamy:

b M3YyYEHHbIE 3aBUCHMOCTHU K PEIIEHHIO BBIYMCIUTENIBHBIX, KAYECTBEHHBIX U IpaduuecKUX
3az1ay;

b METOJ SKBUBAJICHTHBIX CXEM K pacueTy XapaKTepUCTUK JIEKTPUUECKHX LIeTIeH;

o MIOJTyYEHHbIE 3HaHUS K OOBSACHEHMIO SBJICHUN, HAOII01aeMbIX B IPUPOJIE U B OBITY.

Ha yposne npumenenus 6 HeCmanOapmHuvlX CUmMyayuax Ymvems:

o IIPOBOJIUTH CaAMOCTOSITENIbHbIE HAOMIOJCHNUS U SKCIIEPUMEHTHI, YUUTBIBAs UX CTPYKTYpPY
(0ObeKT HAOMIOIEHHS UM SKCIIEPUMEHTHPOBAHUS, CPEJCTBA, BO3MOXHbIE BHIBOJIbI);

g (bopMyIHpOBATH 1ETb U THIIOTE3Y, COCTABIATH IJIaH SKCIIEPUMEHTAIBHOMN padoThI,

g aHAJM3UPOBATh U OLIEHUBATH PE3YJIbTAThl HAOIIOIEHUS M SKCIICPUMEHTA;

o aHAJIM3UPOBATh HEU3BECTHBIE paHee HJIEKTPUUYECKHE SBJICHUS U pellaTh BO3HUKAIOLIME
pOOJIEMBI.

Hcnonvzosamy:

o METO/bl TO3HAHUS: SMIUpHUUYECKHe (HAOIIOAECHUE U SKCIEPUMEHT), TEOpEeTUYECKUE
(aHanmu3, 0000IICHIE, MOICTHPOBAHHUE, AHATOTHSI, WHTYKIIHS).

Ipumensamy:

g TIOJTyYCHHBIEC 3HAHUS JIUTsl OOBSICHEHUSI HEM3BECTHBIX paHee SIBJICHUN M MPOIECCOB.
Obobwame.

i MOJTyYeHHbIE NMPH M3YYEHHU TEeMbl 3HAHMS, NPEACTABIATh UX B CTPYKTYPUPOBAHHOM

BUAC, BbBIACIAA IIpU OTOM 3MHI/IPI/I‘~IGCKHI>1 62131/10, OCHOBHBIC TIOHATUSA  YYCHHA 00
ANIEKTPOMATHUTHOM T10JI€, MOJIENIM, OCHOBHBIE 3aKOHBI U CIIEACTBUSI.
OcCHOBBI ClIeNUAJILHOI TEOPUU OTHOCUTEIbHOCTH

Ha yposne 3anomunanus Hazvieamy:

g MIOHATHUE: PEIIATUBUCTCKUN UMITYIIBC;

g TPaHUIIBI TPIMEHUMOCTH KJIACCHUECKOW MEXaHUKH;

i METOABl HW3YyueHHUs (U3NYECKUX SIBJICHUH: OSKCIEPUMEHT, BBIABIKEHHE THUIIOTES,
MozieIUpoBaHue. Bocnpouseooumsy:

® MOCTYNaThl DHHIITENHHA;

® (bopMyIBI PENSTUBUCTCKOTO WMIYNbca, ypaBHeHHs aBmwkeHus B CTO, B3auMoCBs3H

MacCChbl U DHCPI'UH. Onucvieamy.

® onbeIT MalikeapCcoHa.
Ha ypoene nonumanus Ilpusooums npumepot.
BKCHepI/IMeHTaJ'II)HBIX HO}ITBep)K)IeHI/Iﬁ BBIBOJI0OB TeOpI/II/I OTHOCHUTCIBHOCTHU.

ObvscHAmMD:

i 3aBUCUMOCTD PEIIITUBUCTCKOI'O UMITYJIbCA OT CKOPOCTU ABUIKCHUA TCIIA,



o B3aUMOCBA3b MACChI U DHCPIUH,

® MPOSIBIICHUE TPUHLMIIA COOTBETCTBUS Ha NpUMEpe KJIACCHUYECKONH U pPEeISITUBUCTCKOM
MEXaHUKH.
Jloxa3zvieamy:.
® CKOpPOCTh CBETa — IpeJiebHasi CKOPOCTb ABUKEHUS. Bbi6ooums:
® (hopMyITy MOTHON YHEPTHH IBIKYIIETOCS Tena. Q0bsacHAMb:
. OTHOCHUTEIILHOCTD ISl IBYX COOBITUN TTOHITHIA «PaHBIIE» U
«I103KeY;
. apaloKc OJU3HELOB.
Ha yposne npumenenus 6 mMunuuHovlX CUmMyayuax Ymems:
® CTPOUTH JEIyKTHUBHBIC BbIBOJBI, MPUMEHSS IOJIYYCHHbIE 3HAaHUS K PEHICHHUIO
KaueCTBCHHBIX 3a/1a4.
Ilpumensmy:
® W3YYCHHBIC 3aBUCUMOCTH K PEIICHUIO BEIYUCIUTEIHLHBIX M KAYeCTBEHHBIX 3a]1a4.

Ha ypoene npumenenusn ¢ necmanoapmuvix cumyayuax O6o6uams:

g MOJIyYEHHbIE TPH W3YYEHUU TEMbl 3HAHMS, NPEJCTaBIATh UX B CTPYKTYPUPOBAHHOM
BUIC, BbIACIAA OCHOBHBIC CTPYKTypHI)IG KOMITIOHCHTBHI CHGHI/IaJII)HOﬁ TGOpI/II/I OTHOCUTCIBbHOCTH.
KBanToBas ¢pusuka.
®du3zuka aTOMAa U ATOMHOT0 S1/Ipa

Ha yposne 3anomunanus Hazvieamy:

i noHsATHs: GoTtodddekT, KBaHT, (OTOH, KOPIYCKYJISIPHO-BOIHOBOM Ayallu3M; MOJENb
atoma Tomcona, 1utanerapHas Mmonenb Pesepdopna, mozmens Pesepdopma—Dbopa; crexTpsr
UCITyCKaHHsI U MOTJIONICHUS,  CHEKTPaJbHbIE  3aKOHOMEPHOCTH,  BBIHY)KICHHOC
(MHIYIMpPOBAaHHOE) H3IIyYeHHE; pPaIHOAaKTUBHOCTb, €CTECTBEHHAs U UCKYCCTBEHHAS

paaAnoOaKTUBHOCTD, O-, B', Y-U3JIy4CHUC, ITPOTOH, HeﬁTpOH, HYKJIOH, 3apgA0BOC YHUCJIO, MaCCOBOC
YUCII0, U30TOII, AACPHBIC CUJIbI, SHCPTHUA CBA3H sA/pa, I[e(l)eKT Macchl, paI[I/IOZlKTI/IBHI)II\/'I pacnan,
nepuona nojaypacmnana, AACpHLIC pCaKIUH, LCITHAA AACPpHAA PCAKIUA, KPUTHUICCKAA MacCcCa yYpaHa,
MorjiomeHHas g03a U3JIy4YCHHA, SJICMCHTAPHBIC YaCTHUIIbI, q)YH)IaMeHTaHI)HI)IG BSaHMOHeﬁCTBHﬂ,
AHTHNYaCTHUIIBI,

g ¢du3nueckre BEJIMYMHBI M WX YCIOBHbIE OO0OO3HaueHus: TOK Hachkimenus (),
3anepxkuBaronee Hanpsbkenue (U,), pabora Bbixona (Agyx), noctosHuas [lnanka (h), kpacHas
rpanuna Gotodpdexta (Vmin), MOriomeHHas 1o3a nu3nydenus (D); eanHuIp! 3TUX BEIUYUH:

A, B, Ix, x ¢ c, I'u, I'p;

i MOJIEJIN: IPOTOHHO-HEUTPOHHAsE MOJIEINb S/pa, KaneabHas MOJEIb Spa;

g ¢usznueckue npuOOPbl M yCTpoilcTBa: (OTO’IEMEHT, Jazep, kamepa BuibcoHa,
YCKOPUTEINb, IAEPHBII peakTop, aTOMHAs AJIEKTPOCTAHIINS;

b METOJI UCCIICOBAHUS: CIIEKTPAJIbHBIN aHaIu3. Bocnpouzeooums.

* ompeneneHus: MOHATUH: (PoTodh(dEKT, TOK HACBIIMIEHUS, 3a/JCPKUBAIOIIECE HAMPSIKEHHE,

pabota BBIXOMa, KpacHas rpanuma ¢otodddexra, (OTOH; paaTuOaKTUBHOCTH, 3apSAIOBOEC H
MacCOBOE YHUCIIa, U30TOI, SJCPHBIE CUIIBI, SHEPTHUS CBSI3U sifipa, A€PEKT MACChl, paIHOAKTUBHBIN
pacriaj, mepuo moxypacnaia, SJeMeHTapHbIe YaCTHIIb;

o 3aKkoHBI (h0TOd(PPeKTa; paJoaKTUBHOTO PACHaIa;
o ypaBHeHHe DifHIITeHA 1151 poTodddexra;
b (GbOopMyIIBI: SHEPTUH U UMITYIIbCa POTOHA, JTTHBI BOJHEI JIe

bpoiins, nedexra Maccel, SHEPTUU CBS3U AAPA;



o noctynatsl bopa;

L dbopMyIly I ONPEICIICHHS YacTOThI 3JIEKTPOMArHUTHOI'O H3JIYUCHHUS IPH IEPexojie
9JICKTPOHA M3 OJTHOTO CTAI[MOHAPHOI'O COCTOSHUSA B IPYTroOe.
Onucvieamn:

o OIIBITHI I1IO BBIPBIBAHUIO 3JICKTPOHOB M3 BCIICCTBA 11O HeﬁCTBHeM CB€Ta,

® IIPUHLUII JEUCTBUS YCTAHOBKH, IIPU IIOMOIIU KOTOPOH
A.T. CroneroB u3y4ai siBieHue Gorodddexra;

b NPUHIINI IEHCTBUS BaKYYMHOTO (DOTO3JIEMEHTa;

® ombIT Pezepdopaa mo paccestHuio o-4acTHiI,

. onbIT ®panka u ['epua;

b OIIBITBI: OTKPHITHE PaIMOAKTUBHOCTH, OTIPE/ICIICHIE COCTaBa PAANOAKTUBHOTO H3ITy4ECHUS
Pesepdoprom, OTKpEITHE TPOTOHA, OTKPHITHE HEUTPOHA;

g mporiecce ACTCHUS Apa YpaHa; * CXeMy SJIEPHOTO PeaKTopa.

Ha ypoene nonumanus O6viacHamy.

g spreHne GoTodPpdexTa; paguoaKTUBHOCTH, PAITMOAKTUBHOTO PACIIaia;

® NPUYMHY BO3HHKHOBEHMS TOKA HACBIIICHHWS M 3aJCPXKUBAIONICTO HAMPSDKEHHS IPU

doroaddexre; runorespr Ilmanka O KBAHTOBOM XapakTepe W3IydeHHs, OWHIITEHHAa 00
UCITyCKaHUH, PACIIPOCTPAHEHUH U MOTJIOIICHUU CBETa OTACIbHBIMU KBAaHTAMH;

g CMBICII: ypaBHEHHsI OWHINTEHHA KaK 3aKOHA COXPAHEHHWS SHEPrHH Ui IPOLECCOB,
pouCXoAsIuX pHu Gportodrddexre;

g 3aKkoHBI (hoTod(peKTa ¢ Mo3nIHii KBAHTOBON TEOPUH;

g PeaTbHOCTh CYIIECTBOBAHUS B MIPUPOJIE POTOHOB;

i NPUHIMIHAIBHOE OTIIMYHE (OTOHA OT APYTUX MATEPHUANBHBIX YaCTHIL;

i TUIoTe3y e bpoiiis 0 BOIHOBBIX CBOICTBAX YacTHIL;

® Mozenu aroma Tomcona u Pesepdopna;

® MPOTHBOPEYUS IIAHETAPHON MOJICIIH;

i cMbIcl ocTynatoB bopa u monenu Pesepdopna—Dbopa;

i MEXaHHM3M BO3HUKHOBEHHUSI JTMHEHUYATHIX CIIEKTPOB U3TYUYSHHS U MOTJIONMICHNUS;

i cXeMy yCTaHOBKHM ombiTa ®Ppanka u [eprna u momydaemyro ¢ €€ MOMOIIbIO BOJBT-
aMIIepHYIO 3aBUCHUMOCTb;

¢ KBaHTOBBII XapaKkTep U3Iy4eHUs MPH TePEX0/ie MIEKTPOHA C OJJHOI OpOUTHI HA IPYTYIO;
i MEXaHHM3M TOTJIOMICHHS U U3ITy4EeHUs aTOMOB;

® YCIIOBHSI CO3/IaHUS BBIHYKIACHHOTO U3ITYyICHUS;

® MPUPOY O.-, - U Y-H3ITyUeHHIH;,

b XapakTep SACPHBIX CUI;

i KOPOTKOJICHCTBYIOIIMI XapaKkTep SACPHBIX CHJI IO CPABHEHUIO C AJIEKTPOMAarHUTHBIMH U

TpaBUTaOUOHHBIMU CUJIaMU,
i NpUYNHY BOBHUKHOBCHHA ,Z[C(I)CKTa MacCcChbI;

o paznuume Mexay o- U B-pacnaaom;



o CTaTUCTUYECKUH, BEPOSITHOCTHBIA XapaKTep paAloaKTUBHOIO pacnajia;

b LETHYIO SACPHYIO PEAKIUIO;

b YCTPOMCTBO M MPUHIHII ACHCTBUS SIIEPHOTO PEaKTOPa;

. Ha3HA4YCHME U IPUHLHAI AeicTBUA Tokamaka;

L4 KJIACCHI DJIEMEHTAPHBIX YACTHII,

b (byH1aMeHTaIbHBIC B3aUMOJICUCTBHS, MX BUJIBI 1 OCOOCHHOCTH;

b NPUYMHY aHHUTWIISIUH 3JIEMEHTAPHBIX YyacTull. OO0CcHOo8bI8aMY.

. HEBO3MOXHOCTh OOBSICHEHUSI BTOPOTO U TPETHhEro 3aKOHOB (oTodddexra ¢ Mo3ummi
BOJIHOBOW TEOPHUU CBETA;

b IMIIUPUIECKUI XapaKkTep 3aKOHOB (OTOIPEKTa U TEOPETUUECKUI XapaKTep YpaBHEHUS
OnnmreitHa s porodddekra;

i UJICI0 KOPITYCKYJISIPHO-BOJIHOBOTO Jyaji3Ma CBETA M YaCTHII BEIIECTBA;

i ponb onbITOB JlebeneBa 1 BaBuioBa Kak SKCIEPUMEHTAIBHOE TOATBEPKACHHE TEOPHH
dotodrpdekra;

g byHIaMeHTabHBINA XapakTep onbiTa Pesepdopaa;

i ponb onbiToB Ppanka u [eprma Kak HSKCHEPUMEHTANIBHOE JOKa3aTeNbCTBO MOMAECITH

Pesepdopna—bopa u mnoaTBepikaeHHE AMCKPETHOTO XapakTepa H3MEHEHHs BHYTpEHHeEH
SHEPrUM aToMa;

o SMIIMPHUUYECKUIN XapaKTEP CIIEKTPAIbHBIX 3aKOHOMEPHOCTEM;

g COOTBETCTBUE SIJICPHBIX pEAKIMI 3aKOHAM COXPAHECHHs JIIEKTPUYECKOro 3apsjna H
MacCOBOT'0 YMUCIIA;

i 3aBUCHMOCTb YJEJIIBHON 3HEPTUHU CBA3HM HYKJIOHA B SIJJp€ OT MacCOBOTO YHUCIIA;

g MIPUYMHY MOTJIOLIEHUS WIN BbIIETICHUS SHEPTUN IIPU AJIEPHBIX PEaKIusX;

g CMBICJ MPUHLHUIIA IPUYUHHOCTH B MUKpPOMHpE; * (aKT CYIIECTBOBAHHUS B MUKPOMHpPE

anTHyactul. /Ipusooums npumepul.
g MIPAKTUYECKOT0 MPUMEHEHMS JIa3€POB;

i BO3MO)XHOCTH HCIOJIb30BaHUS PaJUOAKTUBHOIO METO/a; * JOCTOMHCTB U HEJOCTATKOB
AIEPHOM  DHEPreTUKH; * OHOJOTMYECKOro JEWCTBUS PATUOAKTUBHBIX  H3JIyUYE€HUH; *
HKOJIOTHUECKUX MPOOJIeM siepHON (PU3UKH.

Ha ypoene npumenenus 6 munuu4HovlX CUMYauuax Yvemo:

o AHAJIIU3UPOBATH Ha6J'II-OI[aeMBIe SIBJICHUS M OOBSICHATH MMPUYIUHBI HX BO3BHUKHOBCHUS;

® ONpENENATh HEU3BECTHBIC BEJIMYMHBI, HCIIOIB3YSA: YypaBHEHHE OWHINTEMHA UL
dotoarddekra, GopMyny B3aUMOCBS3M IHEPTUU H3JIYICHHOTO WM TOTJIONICHHOTO KBaHTa M
pPa3HOCTH HHEPrUil aromMa B Pa3jMYHBIX CTAIlMOHAPHBIX COCTOSHUSAX, 3aKOHBI B3aUMOCBSI3U
MacChl U SJHEPTHH, PAIMOAKTUBHOTO pacraa;

® aHAJTM3UPOBATh ONKMCHIBACMBIC ONBITBI W SBJICHUS SACPHONH (GU3UKU U OOBICHATH
MMPUYUHBI UX BO3BHUKHOBCHUS WJIN CIICACTBUA,

® CpaBHUBATh U AaHAJTU3UPOBATH MOJICIIA CTPOCHUS atoma. [Ipumensms:

® bopMyIbl U pacdera SHEPrHMH M UMIyNbca (OoTOHA; nedeKTa MacChl, SHEPTUU CBSI3H
s7pa,

i MOJIYUYCHHBIC 3HAHUA K aHaJIu3y U 00BSICHEHHIO ﬂBHCHHfI, Ha6J'IIO,Z[aeMLIX B MpHUPOAC U



TEXHUKE.
Ha yposne npumenenus 6 HeCmaHOapmHvlX CUMyayuax Ymvems:

. 0000111aTh MOTy4YeHHbIE 3HAHUSA HA OCHOBE CTPYKTYPHI (PU3UYECKON TEOpUH;

® OOBSACHATH poJib siBIeHUs (HoTodPdeKkTa Kak HaydHOTO (PaKTa, IBUBIICTOCS OCHOBOM ISt
co3nanus Teopun Gororpdexra;

. 000CHOBBIBATh poJib runote3 Ilnanka u DifHIITEHA B CO3/1aHUU KBAaHTOBOW (DM3UKH;

® pacKpbIBaTh TEOPETHUECKHUE CIIEJCTBUS, JI0Ka3bIBAIOIIUE MPABOMEPHOCTH BBICKA3aHHBIX
TUIIOTE3;

. MOKa3bIBaTh 3HAUYeHUE SKcrepuMeHToB JleOeneBa m BaBmioBa Kak MOATBEpXKACHUE

HMCTUHHOCTH MPEJI0KEHHBIX THIIOTES.
Ymemo oyenusamo pesynomamuol, nonyueHuvie npu peuleHuu 3a0ay u npooiem:

o MIPU pacueTe YHEPTUU U3ITYICHHOTO WIIH MOTJIOMICHHOTO (POTOHA;

g IpPU pacyeTre YacTOThl SJICKTPOMArHUTHOTO H3Iy4YeHHs (JIJIMHBI BOJIHBI) aroma Mpu
MEPEXOE IEKTPOHA U3 OJTHOIO CTAIIMOHAPHOTO COCTOSIHUS B IPYTOE;

g B KOTOPBIX UCTIOJB3YETCs YpaBHEHHE DUHINTEIHA U 3aKOHBI GoTodPdeKTa.
Hcnonvzosamy.

1 MOHSATHE BBIHYXKIECHHOTO HM3JIy4YeHUs i OOBSICHEHHUS MPUHIIMIA PabOThI jazepa U €ro
MPaKTUYECKOr0 MPUMEHEHHS;

g AMITUPUYECKUE U TCOPETUICCKHUE METObI IIO3HAHUS: HAOII0/IeHHE, SKCIICPUMEHT, aHAJIN3
U CHUHTE3, 000011IeHIE, MOJICTTUPOBAHNE, AaHATIOTUS, UHTYKIIHS.

Ilpumensmy:

1 MOJTyYEHHBIC 3HAHUSA JIs1 O0OBSICHEHUSI HEU3BECTHBIX paHee SIBIICHUM U MTPOIIECCOB.

Bbmycmum Ha bazoeom YPO6HEe noiyuum 603MOHCHOCHIb HAYHUUMBCA:

b NOHUMAMb U O0OBACHAMb YENOCMHOCIb (QU3UYECKOL Meopul, pasiuyams cpanuysbl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYy2uX uaudecKux meopul;

g énaoemo npuemamu - nocmpoerus  meopemuvecKux doxasameﬂbcme, a  maKoree
NPpOCHO3UPOBAHUA ocobennocmell npomeKaHusl ¢M3MQ€CKMX seneHull u npoyeccos Ha OCHoee
NOJIYYEHHbIX meopemudecKux 66160008 U ()OKLZS’ame]lbcm@,'

g xapakmepuzoeams  CUCMEMHYIO  C643b Me:)fcdy OCHOeonoiazarnyumu  HayiHvimMu
NOHAMUAMU. NPOCMPAHCME0, 6PEMA, MAMEPUSL (6€W€CW!60, I’lOJle), ()euofceﬂue, Cuia, Inepcus,

g 6b106U2AMb cunomesnvl Ha OCHoOe6¢€e SHAHUA OCHoOe6onoJiazarnuux ¢M3MU€CKMX
3aKOHOM€pHOCm€IZ U 3dKOHO8,

o CAMOCMOAMENbHO NIAHUPOBANb U npoeodumb (j)us‘uqecmte IKCnepumeHnmal,

i xapakmepuszoeanib 2n0banvHbvle I’lpO6]l€Mbl, cmoAawue neped uejloeeuecnieom.
IHepecemuvecKue, colpbessble, IKojlocudecKue, U pojb qbusuku 6 peuleHuu smux I’lpO6]Z€M,'

® pewams  NPaKmuKo-opueHmupoBaHHvle KauyecmeeHHvie U pacuémuvle usuieckue
3a0auu ¢ 6blOOPOM huzUUecKoU MOOeaU, UCNONb3YS HEeCKOIbKO (U3UYECKUX 3AKOHO8 UIU
Gopmyn, ceazvlearOWUX U38eCMHble (DUIUYECKUE BENUUUHBL, 6 KOHMEKCMe MeICnpeoMemHublx
ceszell;

i 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU UYYEHHBIX MAUWUH, Npudopos u
MexXHU4ecKux yCmpoucms,

b 00BACHAMD YCI08UL NPUMEHEHUS (Du3UYecKUX Mooelell npu peueHuly Guzuieckux 3aoad,
Haxooums a0eK8amuyro nPeoioNCeHHOU 3a0ade hu3uuecKyo Mooelb, paspeulams npooaemy KaK
HA OCHOBE UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOUU MEMOO08 OYECHKU.



2. Conepxxanue yueOHOro Kypca.
Inexmpoounamuxa 394
IHoBTOpenue. Jnekrpocrartuka (14)
IMocTostHHBII JIeKTpHYecKHit TOK (12 )

HcTopuueckue MNPEANOChUIKM YYEHHMsI O IIOCTOSHHOM JJIEKTPUYECKOM TOKE: OIBITHI
I"anbBany, nccnenoBanus BonbThl, onbiTel OMa. DIEKTPUYECKUNA TOK. Y CIOBHS CYILIECTBOBAHUS
anekTpudyeckoro Toka. Mcrounukn Toka. CTOpOHHHME CHIBL. ODJIEKTPOABMXKYIIAs CHJIA.
CranuoHapHoe SJEKTpHUYEcKOoe Toje*. DKCHepPUMEHTANIbHOE J0Ka3aTeIbCTBO AIIEKTPOHHOMN
OpUpOAbl  IpOBOAMMOCTH MeTauioB. Cuna Toka. BonbT-ammepHas — XapaKTepUCTHKA
METAJUIMYECKOT0 MPOBOJHHMKA. 3aBUCUMOCTh CONPOTUBIIEHUS METAJUIMYECKOrO0 MPOBOJHUKA OT
Temreparypbl. CBepXIpoBOAUMOCTh. CBsI3b CHUIIBI TOKA C 3apSAIOM DJIEKTpOHA™. DIeKTpruecKuid
TOK B pacTBOpax M paciulaBax 3JEKTPOJUTA. DJIEKTPOJIMTHYECKAass JAMCCOLIMALIMS.
BonpramnmepHas = XapaKTEpUCTHKA  AJIEKTPOJIMTA.  OJEKTPUUECKUH TOK B BaKyyMe.
TepmoanexkTpoHHass sMuccus. BonbT-amnepHas XapaKTEpHUCTHKA 3J€KTPOBAKYyMHOTO AHOJA.
OnexkTpuueckuil TOK B rasax. HecaMocTOSTENbHBIH M CaMOCTOSTENbHBINA Ta30Bbl€ pa3psabl.
BonbpT-amnepnass XapakTepucThka ra3oBoro paspsga. IIpoBogumMocTs MOJyNpPOBOJAHUKOB.
CoOcTBeHHAass W TpPHUMECHAs MPOBOJAUMOCTh. 3aBUCHMOCTh CHJIBI TOKa OT BHYTPEHHEIO
CONPOTHUBIICHUS U 3JIEKTPOABUKYILEH CHIIbI UCTOYHMKA TOKA.BriBoJ 3akoHa OMa aiid MOJIHOU
uenu. [locnenoBarenpbHoe U NapajieIbHOE COEAMHEHNE TPOBOAHUKOB. DJIEKTPOHArPEBATEIbHbIE
npubopsl.  3akoH JDkoyns—JleHna.  DnekTpoocBeTHTeNbHbIE  MpuOOpsl.  Tepmomerp
conpoTuBiieHus. Tepmomapa*. Dnexrponu3. 3akoH 3jekTpoiinza. [IpuMeHeHHe >JeKTposH3a:
rajibBaHOCTETHsI, TaJbBAHOIUIACTUKA, IIOJYYEHHE YHUCTBIX METAUIOB U TSHKEJIOHM BOJBI.
XVUMUYECKUE HUCTOYHMKU TOKa. BakyyMHBIM nuoa. DIIEKTPOHHO-IydeBas TpyOka. ["a3oBbie
pa3psiibl: HICKPOBOH, TyroBod, KOPOHHBIH, Thetomumii. [Tnazma. Tepmuctopsl u GOTOPE3UCTOPHI.
IToynipOBOTHUKOBBIN TUOA.

KonTponbhas pabota no teme «[1oCTOSTHHBIN ANMEKTPUUECKUIN TOKY.

JlabopaTropHbie padoThl

1. Ismepenne D/IC 1 BHyTPEHHETr0 CONPOTUBIICHHSI HCTOYHHUKA TOKA.

2. Ompenienenue 3JIeMeHTapHOTO 3apsiia. 3. M3ydeHne TepMope3ucTopa.

Tembl IpoeKTOB

1. I3yueHnue MOUTHOCTH OBITOBBIX 3JEKTPONPUOOPOB U MPABUI UX BKIIOUYEHHS B CETh.

2. CnpoeKTHpYyHTE U U3rOTOBBTE TaIbBAHUYECKHUI HJIEMEHT.

3. Pazpabotka  cxembl AIIEKTPONPOBOJIKH B KBapTUpe U pacyer ee
napaMeTpoB.4. CIpoeKTUPYHTE U CKOHCTPYMPYHTE iIeKTpudeckuil asurarens. 5. [Inazma u ee
IIPUMEHEHUE.

HccaenoBaresibckue 3aJaHus

1. ViccnenoBanue 3aBUCUMOCTH 3JIEKTPONPOBOIHOCTH 3JIEKTPOJIUTA OT €r0 TEMIIEPaTyphl U
KOHILIEHTpaL1u.

2. VccnenoBaHne 3aBHCHMOCTH CHJIBI TOKA B IENIM W HANPsHKEHHS Ha PEOCTaTe OT €ro
conportuBiieHus. 3. MccnenoBaHne 3aBUCMMOCTH BPEMEHM HAarpeBaHUs JKUIKOCTH OT 4YHCIa
HarpeBaTeJIbHBIX AJIEMEHTOB U UX COCUHEHHUS.

4. UccnenoBaHue 371€KTPOINPOBOAHOCTH MOITYIPOBOAHUKOBOTO JHOA.

B3aumocBs3b 3JIEKTPUYECKOr0 1 MATHUTHOTO NoJiei (8 1)

Hcroprueckue NMpeAnochIKM yYE€HHs O MarHMTHOM IoJie. B3anmmoneicTBre MarHuTOB.
OmneiTel Opcrena, Amnepa, @apanes. ['unoreza Amnepa. CunoBasi XapakTepUCTUKa MarHUTHOTO
noisi. Monynb BEKTOpa MarHUTHOM WHAYKUWH. JIMHUKM MarHMTHOW WHAYKUMH. HampasneHue
BEKTOpa MArHUTHOM HHIYKUMH. BuXpeBOoWM XapakTep MAarHUTHOrO Iois. MarnurtHas
npoHunaemMocts cpenpl. Cuna Amnepa. 3akoH Amrepa. Hampasnenue cuisl Amnepa (IIpaBHiio
nesoil pyku). Cuna Jlopenua. Hanpasnenue cunsl Jlopenua. Mcnons3zoBanue cuisl JlopeHna.



OnexTpousmepurenbHbie npubopsl. [lpumenenne cun Awmmnepa u Jlopenna. JIBuwxenue
JNEKTPUYECKUX 3aPsII0B B MArHUTHOM IToJIe. OTKPBITUE SIBJICHUS DJIEKTPOMAarHUTHON UHAYKLIHH.
Onpiter  @apanes. Marautabii  notok. IlpaBuno Jlenna. OJIC  unaykumu. 3akoH
JJIEKTPOMarHUTHOM MHAYKUMU. VHIYKOUMOHHBIM TOK B IPOBOAHMKAX, JBIXKYIIUXCA B
MarHuTHOM Tone*. Omnbitel ['enpu. SBnenue camomuayknuu. WHaykTHBHOCTE. JJIC
CaMOMHIYKLUHU. DHEPIUsi MATHUTHOTO MOJIA.

KonrtponbHas padora no reme «B3anMOCBs3b 37EKTPUYECKOTO M MArHUTHOTO TIOJICH».

JlaGoparopHasi pabdora

4. V3ydyeHue siBJIE€HUS 3JIEKTPOMAarHUTHON MHAYKLIUU.

HccaegoBarenbckoe 3ajaHue

HccenenoBanue MarHUTHBIX CBOMCTB BEILIECTBA.

DJIeKTPOMATHUTHBIE KOJIe0aHusl U BOJIHBI (74).

VYcioBUsL  CyIIEeCTBOBaHUS CBOOOITHBIX  KoJeOaHW. XapaKTepUCTHUKH KoJeOaHUil.
[Ipy>kKuHHBIH ¥ MaTeMaTHYeCKHUH MasSTHUKH. [apMoHWYeckue KosneOaHus. YpaBHEHHE
rapMOHHUYEcKUx KojeOaHuii. CKOpPOCTb M YCKOpPEHHE TMpH TapMOHHUYECKUX KOJICOAHHUSX.
CoOcTBeHHass dyacToTa M IHepuoj KosebaTenbHOM cuctembl. KonebarenbHbli  KOHTYP.
[IpeBpaiienrie 3HepruM B KOiIeOATEIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHMYECKUMH U
3JIEKTPOMArHUTHBIMH KosiebaHussMu. Yactora u nepuoj kojaeOaHuil B KOHTYpe. BoiHyXk/1eHHbIE
Kosiebanus. Pe3oHanc. BelHyXIeHHBIE 3J€KTpOMarHUTHBIC KojeOaHus. llpuHImm momydeHus
nepemeHHON OJIC. XapakTepuCTUKHM IEPEMEHHOIO TOKa. I'€éHeparop NepeMEeHHOro TOKa.
YcrpoiicTBO W mpuHOMI JAeHCTBHS TpaHchopmaropa. Kosddumument tpanchopmarmm.
ONEKTpOMarHUTHOE II0JIe M cuUcTeMbl orcyera. ['mmore3a MakcBemna O CylleCTBOBaHUU
AJIEKTPOMAarHUTHBIX BOJIH. Teopust nanbHOAEHCTBUS M Onu3kozeiicTBus. Pesucrop, karyika
UHAYKTUBHOCTH U KOHJIEHCATOp B LIEMM MEpPEeMEHHOro Toka*. MexaHudyeckue BOJHBI. OIBITHI
I'epua. M3nyuenue u pacnpocTpaHEHUE SJIEKTPOMArHUTHBIX BOJIH. OTKPBITHIN KoJieOaTeIbHBIN
KOHTYp. OCHOBBI paguocBsa3u. Monyisauus U JeTeKTupoBaHue. Paguosenanue, ClyTHHUKOBas
CBSI3b, TEJIEBUICHUE, PAJUOJIOKAIMS U paanoacTpoHoMusi. COToBas CBA3b.

KpaTtkoBpemeHHasi KOHTpoJibHas paboTa Mo TeMe «DJIEKTPOMarHuTHbIE KoJeOaHHs U
BOJIHBDY.

HccaenoBarennckoe 3aganue McenenoBanue paboTel TpaHchopmaropa.

Onrtuka .74.

OBOJNIOLUS TPEICTaBICHUH O MPHUPOAE CBETOBBIX SBJICHMI: IeOMETpHuYecKas ONTHKA,
BOJIHOBas Teopusl cBera. KoprmyckymspHble npeacTaBieHus o ceete. KopmyckynspHO-BOIHOBOU
nyanu3M cBoiMcTB cBera. Unes [Nanmunes mo ompenenenuto ckopoctu cBera. OmbiThl Pemepa,
®uzo, Gyko u Maiikenbcona. CoBpeMEHHbBIE METOBI U3MEPEHUsI cKOpocTu cBeTa. [lonsaTus u
3aKOHBI T€OMETPUYECKOW ONTUKU. OCHOBHBIE MOHSTHS: TOUYEYHBIH MCTOYHHMK CBETA, CBETOBOM
IIy4OK, CBETOBOM Jyd. 3aKkOHbl TE€OMETPUYECKOW ONTHUKHU: 3aKOH NPSIMOJIMHEHHOIO
pacIpOCTPaHEHHUSCBETA, OTPAKEHHUsI CBETa, IpeJoMiIeHUs cBeTta. IlonHOe BHYyTpeHHee
oTpakeHue. M3o00paxeHue mpeaMeTa B IUIOCKOM 3epkajie. XOj Jyded B NMpU3Me U JIMH3aX.
®opmyna auH3bl. OnTrdyeckue MpuOOpPbI: MPOESKIMOHHBIN amnmapat, ¢poroanmnapaTr, MUKPOCKOIL,
Tesnieckon. BonHoBele cBoiicTBa cBera. MHTepdepenuus BoiH. KorepeHTHocTh. YcnoBus
MakcUMyMOB u MuUHUMYMOB. WuTepdepennus csera. Kombua Herotona. Ilpumenenue
uHTepdepeHIu cBeta B TexHuke. Audpaxmus Bons. Judpakuus ceera. [Ipunuun [olireHca—
Openens. dudpaknuonnas pemerka. ucnepcusi csera. Ilomspouast. Ilonspuzanus. [kana
ANIEKTPOMAarHuTHeIX  BoiaH. CBoiicTBa  OTAENBHBIX  4YacTed  crnekrpa. lIpumeHeHue
AJNIEKTPOMATHUTHBIX BOJIH PA3JIMYHBIX YACTOT B TEXHHKE.

KontponbHas pabora no remMe «OnTHKa».

JlabopaTopnasi padora

5. MI3mepeHre OTHOCUTENBHOTO ITOKa3aTels IPEJIOMIICHHSI BEIIECTBA.
Tembl IPOEKTOB



1. Pa3paboTka cucTeMbl BHPTYAIbHBIX MCCIEIOBATEIBCKUX JAO0OPAaTOPHBIX pPabOT IO
ontuke. CpaBHEHNE BO3MOXXHOCTEH PEaTbHOTO M KOMITBIOTEPHOTO SKCIICPUMEHTOB.

2. DNeKTpOHHAs TEXHUKA B BaIlleM JIOME.

HccnenoBaresibeckoe 3aganue lV3ydeHne KOHCTPYKIIMM UM HCCIIEIOBaHUE PaOOTHI
ONTHYECKUX MPUOOPOB

OcHOBBI cHIeHHAJIbHOI TEOPUH OTHOCUTENBLHOCTH (5 1)

[IpencraBieHne KiIacCM4YeCKOH (HU3MKM O TPOCTPAHCTBE M BPEMEHH: CBOMCTBa
IIPOCTPAHCTBA U BPEMEHH, OTHOCHUTEIBHOCTb MEXAaHUYECKOrO JBUKCHMS, WHBApUAHTHBIC
BEJIMYMHBI B MexaHuke. CUHXpOHM3AlMsl 4acoB B KJIACCUYECKOH MEXaHHMKE, MHEpLUAJIbHbIE
CHCTEMBI OTcueTa, npeodpazoBanus ['anuses. CBETOBbIE SIBICHUS U MIPUHLUI OTHOCUTEIIHOCTH
lamunes. IlpencraBmenus o0 d3dupe. Ilocrymarer  DitHmTeiiHa. OTHOCHTETHHOCTH
0JIHOBpeMeHHOCTU*. OTHOCUTENBHOCTD AJISl IBYX COOBITHM MOHATUI «paHbILIE» WIN «IIOBKE»™.
OTHOCUTENBHOCTh JUIMHBI  OTPe3KOB*. PeNsITHBHUCTCKMII 3aKOH CJIOXKEHHUS CKOpOCTEei™.
OTHOCHUTENBHOCTh IPOMEXKYTKOB BpeMEHM™. DKcIiepUMEHTalbHOE MOATBEpKAcHUE 3¢¢ekra
3aMmeIicHusT BpeMeHu*. Bropoit 3akoH HploTOHA B KiTaCCMYECKOW MEXaHHKE. PensTHBUCTCKUI
umnynsc. PenstuBuctckuil 3akoH JBukeHus. [lomHast sHeprus cBOOOAHO JBMXKYILEIrOCs Tela.
Ouneprus nokosi. Kunernueckasi sHeprusi.

TeMbl IPOEKTOB

1. TlposiBienue pensiTUBUCTCKHUX 3 (eKToB.
2. Tlapagokchl TEOPHUH OTHOCUTEIBHOCTH.
3. Pa3ButHe npeacraBieHuii 0 MPOCTPAHCTBE U BPEMEHHU

Inemenmul keanmoeou huzuxu (20 )
Dot1o3¢dexT (5 4)

SBnenne BHemHero ¢otodddexra. 3akonbl (orodrddexra. IIpoTuBopeune Mexmy
ANEKTPOMArHUTHOM TEOpUEN M pe3ysibTaTaMU dKcrepuMmeHTa. ['mnore3a Ilnanka o kBaHTOBOM
XapakTepe H3JIydeHus. OHeprus KBaHTa. l'umore3a OHHIITEIHA O KBAaHTOBOM XapakTepe
mpolecca MCIYCKaHus, TOMNIOMIEHUs W pacrpocTpaHeHust cBera. @DOOTOH —  KBaHT
AIIEKTPOMArHUTHOTO W3NydeHUs. YpaBHeHHe OiHmTeiiHa 11 (doTodrddekra. OObsicHEeHUE
3aKOHOB (hoTOd(PdeKTa ¢ Touku 3peHust HOTOHHOU Teopur cBeTa. [IpakTudeckoe UCIoIb30BaHUE
dororddexra. Bakyymusiii ¢orornement. KopmyckynsapHo-BOoIHOBOM nyanusm. ['umoresa ne
Bpoitnst 0 BomHOBBIX cBOMcTBaxX 4acTUIl. ONBITH IO AUQPPAKIIUN IEKTPOHOB. JlaBieHue cBera.
CooTtHomieHne HeonpeaeaeHHocTel. [[puHInI JONOIHUTEIBHOCTH.

Jlaboparopnasi padora

6. Uzyuenue portorddexra.

TeMmbl MpOEKTOB

1. Bo3HukHOBeHHEe YydeHHss O KkBaHTaxX. 2. CpaBHUTENBHBI aHalM3 MeXaHU3Ma
doTtorddexra y mpoBOJHUKOB, MOTYITPOBOTHUKOB U TUIIEKTPUKOB.

3. Omprtel [1. H. JIeGeneBa u ux poinb B hpusmke.

HccaenoBaresibckue 3a1aHus

1. Tlpeanoxkure crnocod 3KCHEPUMEHTATBHONW MPOBEPKHU YpaBHEHHUS OWHINTEWHA IS
dotorddekra. Ykazanue. [Ipoananuszupyiite ypaBHEHHE 10 CIAEAYIOMIECH CXEME:

a) BeIpa3uTe U3 ypaBHeHUs EK;

0) yCTaHOBUTE 3aBHCHUMOCTh MEXIy KMHETHYECKOW dHEepruei 3yekTpoHa Ex u yacToToi
CBETa V; B) KakoW BUJ uMeeT Trpaduk 3aBUCUMOCTH EK(V); T) UTO MOKa3bIBAeT TaHTEHC yTria
HaKJIOHA K OCH a0cIucc.

2. Haiimute B MIHTepHEeTEe WM B OPYTrUX UCTOYHHKAX MH(OpMamuu onblT MUILTHKEHA O
npoBepke ypaBHeHUs (otodddexra. I[Ipoanamusupyiite, KakuMm 00pa3oM YyUYEHBIH peEIIn
U3MEPUTh KHHETUYECKHE OHepruu (HoTodneKTpoHoB. CIUTaHUPYHTE OMNBIT 1O TPOBEPKE
JUHENHOro Xapakrepa 3aBucumoctu Ex(v).



3. OnbiTel  JleHapia, SKCHEPUMEHTAJIBHO HCCIIEAOBABIIEro siBieHHE (oTodddekTa,
MOKa3aJIk, YTO U CIaObIi, U SIPKUN CBET PAaBHOM YacCTOTHI BHIOMBAIOT AJICKTPOHBI C OJMHAKOBON
KMHETUYECKON dHeprued. Jlokaxkure, 4YTO W3 BOJHOBOM TEOPUM CBETa  CIEAYET
MIPOTUBOIIOJIOKHBIN BBIBOJ.

Crtpoenue aTtoma (5 4)

Monens atoma Tomcona u ee HegoctaTku. OnbITel Pezepdopaa mo paccesHuo 0-4acTHIl.
IInanerapnas monenb aromMa. HecoBMECTHMMOCTh IIJAaHETAPHOW MOJAEIN C IOJOKCHUSAMU
KJIACCUYECKOU 3JIeKTpoauHaMuKkH. [IpoTnBopeuuns muianerapHodt mojnenu aroma. [loctymarsl
Bopa. Oneitel @panka u ['epra. I'panuier npumenumoctu Moaenu aroma Pesepdopaa— bopa.
Teopernueckoe cieacrsue Teopun bopa. CrekTpel UCIIyCKaHUs U MOIVIONIeHUs. Buibl ciekTpoB
ucnyckanus. CrekTpaibHble 3aKOHOMEpHOCTH. CrnekTpaibHblii aHanu3. CHOHTaHHOE U
BBIHYX/ICHHOE H31y4deHue. VIHBepCcHs 3JIeKTPOHHBIX YpOBHEH. YCTPOWCTBO M MPUHIUI PabOThI
nasepa. lIpumenenue ya3epos.

KpaTtkoBpemeHHas KOHTposibHasi paboTa no Teme «CTpoeHne aToMay.

Jlaboparopnasi pabora

6. HaOmroneHue nuHEHYaTHIX CIIEKTPOB.

Tembl IPOEKTOB

1. CniekTpasibHBII aHAU3 KaK OAWH M3 COBPEMEHHBIX METOJIOB MCCIICOBAHMS B HAayKe U
IIPAKTHUYECKON NEATEIBbHOCTH.

2. [IpakTHyeckoe UCIoIb30BaHUE JTa3€POB.

HccaenoBaresibckue 3aJaHus

1. Ilpemnioxkute crnocoObl yBenmuueHus B ombiTe Pesepdoprna mo paccesHUIO 0-YaCTHIL
YHCIa YaCTHULL, PACCESIHHBIX 10 OJJHUM U TEM K€ YIJIOM IIPU IOCTOSSHHOM UX IOTOKE.

2. CornacHo COBpeMEHHOW KBaHTOBOW TeopuH, (hukcupoBaHHbIe 0pOuTHl bopa He cnemyer
NPEICTaBIATh OYKBAIBHO — B JIGHCTBUTEIBHOCTH 3JIEKTPOH B aTOME MOXKET OBITh OOHApYKEH B
ar000M MecTe, a He TOoJbko BOMM3M opOuThl. OOOCHYWTE WIM ONPOBEPTrHUTE JTaHHOE
YTBEPKACHUE.

®u3uka atoMHoro sapa (10 4).

PagnoakTHBHOCTh. DKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpOeHUs siapa. OMbIThI
Pesepdopna mo ompeneneHuro cocraBa pagMOaKTHUBHOrO u3inydeHus. CsoiictBa o-, fB-, -
u3nydeHusi. OTKpeITHE TMPOTOHA U HelTpoHa. IIpoTOHHO-HEMTpOHHas MojJenb sapa.
XapakTepucTuku sapa. M3otonel. SIaepHble cuabl 1 UX OCHOBHBIE CBOWCTBA. DHEPIrUs CBS3H.
VY enpHast SHEPTHs CBSI3U. 3aBUCHUMOCTD yJI€IbHON SHEPTUU CBS3M OT MAaccoBOTO yucia. Jledekr
Mmaccel. Pacuer sHeprum cBsa3u. PaguoakTuBHBIN pacnaa. Buael pannoakTUBHOro pacmnana.
[Tepuon momypacnama. 3akoH paadOaKTUBHOTO pacmana. PamnoakTuBHBIN MeTon. SnepHbie
peakuuu. TUNbl SOEPHBIX peakUMi: peakuus NENEHUs sAAEp ypaHa, peaklus CHUHTE3a JIETKHX
anep (tepmosaepHas). BolmosHeHHe 3aKOHOB COXpaHEHMs 3apsii0BOIO M MaccOBOIO yHCIa B
AJIEPHBIX peakuuax. Y ckoputenu. Peakuun Ha HeMTpoHax. TpaHCypaHOBBIE 2J€MEHTHI. Peakuun
JIeJICHUs] Ha MEJUICHHBIX HeUTpoHax. KamenbHas monens sapa. Peakuus cuHTE3a JErKUX sIep.
Llennas peakius neneHust saep ypaHa. Kputnmueckas macca. KoadduumeHT pasmMHOKeHUS
HEUTPOHOB. YTIpaBisieMas W HEylpaBiiiemas sJIepHas peakuus JIeNeHHs. SInepHbId peakTop.
Snepnas sHepreruka. [IpoGiema co3gaHus ynpaBisgeMOW peaklMU TEpMOSIEPHOTO CHUHTe3a™.
buonoruueckoe peiictBue paaMoaKkTUBHBIX wu3nydeHud. Jloza wusnydenus. Koadduument
OTHOCHUTEJIbHOM OHOJOrMYecKol aKTUBHOCTH. DJeMEHTapHble dYacTuipl. DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS. AHTHUYACTUIIbI. AHHUTWJIALIMS 3JIEMEHTapHBIX YacTull. Kiaccel aeMeHTapHbIX
yacTui*.

KonTponbHas paboTa no Teme «71eMEeHTbl KBaHTOBOU (DU3UKU»

Acmpocgpuzuka Su.

Iloemopenue u oooowenue (1 u)

TemaTn4eckoe IVIAHUPOBAHHUE C YKA3aHUEM YaCOB HA OCBOCHME pa3aeja



Pasznen KosmuectBo KoimnuecTBo
4acoB 10 4yacoB Mo padoyei
rocy1apcTBeHHOM nporpamMmme
nporpamme

JIeKTPOIMHAMHUKA 39 39
IToBTOpEeHME. DNEeKTpOCTaTHKA 1
IToCTOSIHHBIN STEKTPUUCCKUNA TOK 12 12
B3anMOCBsI3b 3JIEKTPUYECKOTO U 8 7

MarHUTHOTO TOJIeH
DNEeKTPOMAarHUTHBIE KOJICOAHUS U 7 7
BOJIHBI
OnTHka 7 7
OcHOBBI cIElIMANIBHOM Teopun 3) )
OTHOCHUTEIIbHOCTH
DJIeMeHThI KBaHTOBOH GU3NKH 20 20

dotorpdext 5 5
CtpoeHue aToMa 3) 5
ATOMHBIE si7[pa 10 10

AcTpodusuka 8 5
| DJeMeHTHI acTPO(U3HKH 8 5
IloBTOpEeHue U 0600MIeHHE 3 2
Hroro 70 66




