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IHosicuuTeIbHAA 3aNIMCKA

Pabouas mporpamma no ydeOHOMY npeamery «®Pusnka» cOCTaBlI€HAa Ha OCHOBE aBTOPCKOM
nporpamMmMbl A.B. Hlatanunoit «®usuka. Paboune nporpammel. [IpeamerHas TuHUS yueOHUKOB
cepun «Knaccuueckuit kype». 10-11 kmacesl: yue0. mocobue [uist o0meo0pazoBaT. OpraHu3aLui,
ITpocsemienue, 2017r.

Ha peanuzanuio JaHHOH Mmporpammbl, COTJIaCHO y4eOHOMY IUIaHY YUpEXIEHHs, OTBOIUTCS 2
yaca B HeJeJro, 68 4acoB B rO/I.

Hcnonszyemsiii yueonuk: ®@usnka: yuebnuk mia 11 kmacca / I'.4. Msakumes, b.b. Byxosies,
M.: «IIpocBemenuey, 2016 r.

PA3JIEJI 1. Ilnanupyemble pe3yabTaThl 0CBOEHHS YUeOHOT0 IpeaMeTa

IIpeaMeTHbIE pe3yabTATHI

OCHOBBI JIEKTPOAMHAMMKH (IMPOI0JIKEHHE)

MarnuTHOE nosue

OOy4aeMblii HAYIHUTCS

- JIlaBaTh OIpEACIICHUS] TIOHATHUN: MAarHUTHOE TI0JIe, WHIAYKIMS MAarHUTHOTO IIOJISI, BUXPEBOE TIOJIE,

Cua Amnepa, cuna Jlopeniia, eppoMarHeTuk, IOMeH, TeMmepatypa Kropwu;

- IaBaTh OIpEJICIICHUE SIUHUIA HHTYKIITUU MAarHUTHOTO TTOJIS;

- IEPEYHCIIATh OCHOBHBIC CBOWCTBA MArHUTHOTO TIOJIS;

- 300pakaTh MAarHUTHBIC JIMHUU MTOCTOSSHHOTO MarHWTa, MPSIMOTO TIPOBOJHHUKA C TOKOM, KaTYIIIKH C

TOKOM;

- HaOIOAATh B3aUMOJICHCTBUE KATYIIKH C TOKOM M MarHUTa, MArHUTHOW CTPEIKHA W MPOBOJHHKA C

TOKOM, JIEHCTBHSI MATHUTHOTO TIOJISI HA IBUXKYIIYIOCS 3apsDKCHHYIO YACTHILY;

- opmynupoBaTh 3aK0H AMIIepa, TPaHUIIBI €r0 TPUMEHUMOCTH;

- ONPENEIIATh HANPABJICHUE JMHUNW MAarHUTHOW MHAYKIIMM MarHUTHOTO IOJIS C IMOMONIBIO TpaBUIIa

OypaBuWKa, HalpaBJieHHE BEKTOPOB CUJIbI Amrepa U cuibl JIopeHIa ¢ MoMOIbI0 MpaBuia JIEBOU

PYKH;

- MPUMEHSATH 3aKOH AMIiepa ¥ pOpMyJTy JUTsl BRIYHCIICHUS CHITBI JIopeHIia mpu penieHU  3a/1a4;

- TEPEYMCIISITh THIBI BEIIECTB [0 MAarHUTHBIM CBOWCTBAaM, Ha3bIBaTh CBOWCTBA JWa-, Mapa- W

(heppOMarHeTUKOB;

- U3MEPSITh CHITy B3aMMOJICHCTBUS KATYIIIKH C TOKOM U MarHuTa.

Obyuaemblil NOLYUUM O3MONCHOCTb HAYYUMBCS

- nomumamv U OOBACHAMb YENOCMHOCMb (DU3UYECKOU MeopuU, pasiudams epanuysl ee

NPUMEHUMOCTU U MeCO 8 POy OpYeux QuuuecKux meopuil,

- 1ademv npuemami NOCMpPOEHUs. Meopemudeckux 00oKa3amenibCcmes, d maxdice npocHO3UPOBAHUs]

ocobeHHOCmell  NPOMeKaHusi (PU3UYeCKUX A6NeHUll U NpPoYecco8 HA OCHOBe NOLYYEHHLIX

meopemu4eckux 6b160006 U OOKA3AMENbCNE,

- Xapakmepuzo8ams CUCMEMHYIO CB53b MeHCOY OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU.

NPOCMPAHCMB0, 8pemMs, Mamepus (6euecmeo, noe), 08uUdceHue, CUld, IHePeUusl,

- 8blOBUAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMEPHOCMEU U

3aKOHO8,

- CaMOCMOAMenbHO NIAHUPOBAMb U NPOBOOUMb (uzuyecKue IKCNepuUMenmyl,

- Xapakxmepuzoeams 2100anbHble NpobaeMbl, CmoAwue nepeod uen08evecmsoM: dHepeemuyecKue,

chipbegble, IKON0SUUECKUE, — U POIb PUIUKU 8 pelueHUU SMUX npod.iem,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEEeHHble U pacuemmuvle Qusuieckue 3a0ayu c

8b100pOM  pusuUeCcKol MOOeau, UCNONb3YS HECKOIbKO (QU3UYEeCKUX 3aKOHO8 Ul  (DopMyI,

CBA3BIBATOWUX U3BECTHbIE PUZUYECKUE BENUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8A3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU UZYYEHHbIX MAUUH, NPUOOPO8 U MEXHULECKUX

YCmpoucmas,

- 00BACHAMD YCI08USL NPUMEHEHUS (DUUYEeCKUX MoOoelell npu peueHuu pu3uieckux 3a0ay, Haxooumso

A0eK8AMHYI0 NPedloNHCEeHHOU 3a0ayde QuU3UYecKyr0 MoOelb, pazpeulams npodiemy KaK HA OCHO8e

UMEIOUWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMO008 OYEeHKU.

DJIEeKTpOMAarHUTHAS HHIYKIIUS




OO0yuaemblii HAYYUTCS

- JaBaTh ONpENENICHUs MOHATHUM: SBJICHUE JIEKTPOMArHUTHOW WHAYKIIMH, MAarHUTHBIA MOTOK, DJ[C
WHAYKIUH , THIYKTUBHOCTbh, caMOoMHIy K, DJ1C caMOMHIYKIINH;

- pacrmo3HaBaTh, BOCIIPOU3BOIUTH, HAOIIOAATH SBJIICHUE 3JICKTPOMArHUTHONW WHIYKIIMH, TTOKA3bIBATh
MPUYHUHHO-CICICTBEHHbIE CBSI3W TpU HAOMIOJEHUU SBJICHMS, HAOMIOAATh W aHAIU3HPOBATh
AKCIIEPUMEHTEHI, IEMOHCTPHUPYIONIHE paBmio JIeHna;

- (dopmynupoBats mnpaBuno JleHIa, 3aKOH SIEKTPOMArHUTHOM WMHIYKIUU, TPAaHUIBI €ro
MIPUMECHUMOCTH;

- HCCJIeIOBATh SIBJICHHUE AJIEKTPOMArHUTHOW WHIYKIIHUH;

- MEPEUYUCISITh YCIIOBUS, NMPU KOTOPHIX BO3HHUKACT WHAYKIIMOHHBIM TOK B 3aMKHYTOM KOHTYpE,
KaTylIlIKe; OMpeaessaTh POJib KEJIE3HOTO CePICYHHKA B KaTYIIKe; H300pakaTh Tpaduuecky BHEIIHEE U
WHAYKIIMOHHOEC MAarHWUTHBIC TIOJIS; OIpPEICNSATh HAIMPABJIICHUE HWHIYKIIMOHHOTO TOKAa KOHKPETHOMN
CUTYallUU;

- 00BSCHATH BOBHUKHOBEHHE BUXPEBOTO JIEKTPUICCKOTO TOJISL ¥ JIEKTPOMATrHUTHOTO TIOJIS;

- onuchIBaTh BO3HMKHOBeHHE DJIC MHAYKINY B ABMKYIIUXCS IPOBOJIHUKAX;

- paboTaTh B IMape ¥ rpyIIe Mpy BHITIOTHCHHH MTPAKTUICCKUX 33JaHUH, ITIAHUPOBAThH SKCTICPUMEHT;

- IEPEUUCIATH PUMEPHI UCTIOTH30BAHHUS SIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH;

- pacmo3HaBaTh, BOCIPOU3BOJUTH, HAOIIOIATh SIBJICHHEC CAMOWHIYKIIUH, TOKA3bIBATh MPUIHHHO-
CJICZICTBEHHBIC CBSI3M MPU HAOIIOACHUU SIBJICHUS;

- (opmynMpoBaTH 3aKOH CAMOWHAYKIIMH, TPAHUIIBI €70 TPUMEHUMOCTH,

- MPOBOANTH AHAJIOTHIO MEXIY CAMOWHIYKIIUEH U HHEPTHOCTHIO;

- OIpPEENSITh 3aBUCIMOCTh MHAYKTUBHOCTH KATYIIKU OT €€ JAJUHBI U TUIOIIA U BUTKOB;

- HaxXOOuTh B KOHKPETHOW CHUTyallMd 3Ha4yeHWs: MarHutHoro mnotoka, JJC wunmykuumm, IJ1C
WHAYKIAA B JBIKYIMUXcS mnpoBogHukax, JJ[C caMOMHAYKIHWH, WHAYKTHBHOCTh, DJHEPTHIO
MarHUTHOTO ITOJIS.

Obyuaembiii ROIYUUM BO3MOHNCHOCHb HAYUUMBCS

- NOHUMAmMb U OOBACHAMb UYEIOCMHOCMb (DUIUYECKOU Meopul, pasiuyams paHuyvl ee
NPUMEHUMOCTIU U MECMO 8 POy Opyeux Gu3udecKux meopuil,

- grademv npuemMamu NOCMpoeHUs Mmeopemudeckux O00KA3amenbCms, a maxice NpocHO3UPOBAHUSL
ocobenHocmel NpomeKaumusi (QU3UYeCKUxX AGIeHUll U NPOYecco8 HA OCHOBe NONYUEHHbIX
meopemuyecKux 8b1860008 U 00KA3AMeNbCM8;

- Xapakmepu3oeamsv CUCMEMHYIO C653b MeNCOY OCHOBONONALAIOWUMU HAVUHBIMU NOHAMUIMU.
NpOCMpaHCcmeo, 8pems, Mmamepus (ewecmeo, noje), O8udldceHue, CUid, SHepeus;

- 8bI0BUCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONOIALAIOWUX (UIUYECKUX 3AKOHOMEPHOCMEN U
3A4KOHO8,

- CamMoCmosimenbHoO NIAHUPOBAMb U NPOBOOUMb (puzuiecKue IKCHePUMeHmbl;

- Xapakmepuzosams 2100a1bHble NPOONIeMbl, CMOosAUUe Nneped 4ei08euecmeom. dHepeemudecKue,
coipbesbie, IKoI02udecKue, — U poib U3UKU 8 petueHulr Smux npooiem,

- pewiamv NPaKMuKo-OpUEeHMUPOBAHHblE KadeCmeeHHble U pacuemmuvie @uauueckue 3adavu ¢
86100pOM  PU3UUECKOU MOOenU, UCNOAb3YsSL HEeCKOIbKO (U3UYECKUX 3AKOHO8 Ulu  (hopmyn,
CBA3bIBAIOUUX U3BECTNHBIE (DU3UYECKUE BEIUUUHDL, 8 KOHMEKCIE MeHCNPEOMEMHbIX C853ell,

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCTUKY U3YYEHHBIX MAWMUH, NPUOOPOE U MEXHUUEeCKUX
YCmpoucme,

- 00BACHAMD YCA0BUSA NPUMEHEHUST (PUSULECKUX MOOeNell NPU PeueHuu GUu3uULecKux 3a0a4, Haxooums
A0eK8amMHYI0 NpPeodyloNHCeHHOU 3a0ayde Qu3uyecKyro Mooelb, pazpeulams npodiemy Kak HAd OCHO8e
UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOWU MeMO008 OYEHKU.

Kose0anus u BOJHBI

MexaHMYeCKHEe KOIeOaHus

OO0y4aeMblii HAYIUTCS

- J1aBaTh OMpeJeNeHus: KojebaHus, KoneOaTenbHas CHUCTEMa, MEXaHWYeCKHue KoyieOaHwus,
rapMOHHUYECKHE KoJjieOaHus, CBOOOJHBIC KOJeOaHUs, 3aTyXawllue KoJeOaHUs, BBIHYXICHHBIC
Kose0aHus1, pe30HAHC, CMEIIEHUE, aMIUTUTYIa, IEPHOJ, YaCTOTa, COOCTBEHHAS YacTOTa, (a3a;

- IEPEYUCIIATH YCIOBUS BOSHUKHOBEHMSI KOJIEOAHUN, TPUBOJAUTH MPUMEPHI KOJIEOATEILHBIX CHCTEM;




- ONUCHIBATh MOJICININ: TIPYKUHHBIN MasgTHUK, MaTEMaTUYECKUI MasiTHUK;

- IEPEYHCIIATH BUBI KOJIEOATEIBHOTO IBU)KECHUS, UX CBOIMCTBA;

- pacro3HaBaTh, BOCIIPOM3BOIUTh, HAOIIOAATh TapMOHUYECKUE KojeOaHus1, cCBOOOIHbIE, KoJIeOaHus,
3aTyxarolye KojeOaHus, BEIHYKICHHBIE KOJIeOaH!s, PE30HAHC;

- IEPEYUCIATH CIOCOOBI MOTyUeHHsI CBOOOIHBIX U BBIHYKJICHHBIX MEXaHUUECKUX KOJIeOaHMii;

- COCTaBJISITh ypaBHCHHE MEXaHMUYECKUX KOJICOaHWM, 3alHCHIBATH €r0 pEIIeHUE, ONPEAesITh MO
YpaBHEHHIO K0Je0aTeIbHOTO IBKEHUS TapaMeTphl KoJIeOaHus;

- TpPEICTaBISATh 3aBHCHMOCTH CMEIIEHHS OT BPEMEHH NpU KOJICOAHUSAX MATEeMAaTHYECKOTO H
NpPY>KUHHOT'O MasiTHUKA rpa)uyecKy, ONpeseNaTh No rpaduKy XapaKTepUCTUKU: aMILTUTYAY, IEPHOA
Y 4aCTOTY;

- HAaXOIUThb B KOHKPETHBIX CHUTyallUsX 3HA4YCHUs MEpHOAa MaTeMaTHYeCKOro M MpPYKMHHOTO
MasiTHUKA, JHEPTUU MAsTHHUKA;

- OOBACHATH NPEBpPALICHUS SHEPrMU MpHU KojJeOaHMSIX MaTeMaTHYEeCKOr0 MasTHUKAa W Ipy3a Ha
npy>KHHE;

- UCCIIeZIOBATh 3aBUCUMOCTD IIepuojia KojJeOaHuil MaTeMaTHYeCKOro MassTHUKA OT €ro JUINHBI;

- UCCIIEZIOBATh 3aBHCUMOCTD TIepro/ia KojeOaH!ii rpy3a Ha PYKUHE OT €r0 MacChI.

Obyuaemvlii NOIYYUM BO3MOICHOCHb HAYUUMBCS

- nowumamv U OOBACHAMb YEIOCMHOCMb (DU3UYECKOU Meopuu, pasiudyams 2panuybl ee
NPUMEHUMOCTU U MECTO 8 PAJY OpYeUX Qu3UUecKux meoputi,

- g1ademv npuemamu NOCMpPOEHUs. Meopemudeckux 0oKa3amenbCcme, a maxdice npocHO3UPOGAHUS.
ocobenHocmell NpOMeKaHus QU3UYecKUx AGNeHUll U NpPoYecco8 HA OCHOBE NOLYYEHHLIX
meopemu4eckux 6b160006 U OOKA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO CB8:3b MeNCcO)y OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, BpeMs, Mamepus (6ewecmeo, noe), O8UdICeHue, CUid, IHePUusl;

- blOBUAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALANOWUX (PUBUYECKUX 3AKOHOMepHOCmeU U
3aKOHO8,

- CamMOCmMoAmenbHO NIAHUPOBAMb U NPOBOOUMb uuyecKue IKCNepuUMenmyl,;

- Xxapakmepuzoeamu 2100anvhble npoobieMbl, Cmoawjue nepeo Heio08eyecmeom. dHepeemuiecKue,
chipbegble, IKON02UHeCKUe, — U PONb PUIUKU 8 pelueHUU dIMux npooaem,

- pewiams Npakmuko-opueHmMuposantvle KaueCmeeHuvle U pacuemuvie @usuyeckue 3a0aui c
8b100pomM  usuuecKol Mooenu, UCNONb3Ys HEeCKOIbKO (QU3UYeCKUX 3aKOHO8 uiu opmyn,
CBA3bIBAIOWUX U3BECMHbIE PUULECKUE GETUUUNBI, 8 KOHIMEKCHE MEHCNPEOMEMHBIX CEA3ell

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPOE U MEXHUUECKUX
YCmMpoucmas,

- 00BACHAMD YCI08UA NPUMEHEHUS QUULECKUX MoOeell NpU peuleHuU Uu3uULecKux 3a0ad, Haxooums
A0eK8AMHYIO NPeOdlONCEeHHOU 3a0ayue QU3UYecKylo MOOelb, paspeulams npodiemy KakK HA OCHO8e
UMEIOWUXCsL 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYEHKU.

OJEKTPOMAarHUTHBIE KOJIeOaHUsS

OO0y4aemblii HAYIUTCS

- JlaBaThb OMNpPENEJICHUS TOHATHAM: JJIEKTPOMArHWTHBIE KoJeOaHUs, KoyeOaTelabHbIl KOHTYD,
CBOOOJIHBIE DJIEKTPOMAarHUTHbIE KojeOaHMs, BBIHYKJICHHbIE 3JEKTPOMAarHUTHbIE KOJIeOaHus,
MEPEMEHHBIN JJIEKTPUYECKUN TOK, AKTUBHOE COINPOTHUBIICHUE, JICUCTBYIOIIEE 3HAUYCHHE CHJIBI TOKA,
JIEHCTBYIOIIIEE 3HAUCHHE HAMPSDKEHUs, TpaHchopmaTop, KoddduueHT Tpanchopmanuu;

- U300pakaTh cXeMy KoJebaTeIbHOr0 KOHTYPa U ONHUCHIBATh CXEMY €ro padoThI;

- pacno3HaBaTh, BOCIPOMU3BOJAMTH, HaONIOJaTh CBOOOJIHBIE 3JIEKTPOMArHUTHbIE KoJeOaHUs,
BBIHY KJICHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUs!, PE30HAHC B LIEMH NTEPEMEHHOT0 TOKa;

- AHAJIM3UPOBATh INPEBPALICHUS DSHEPrUM B KOJIeOATEIbHOM KOHTYpE IpPU 3JIEKTPOMAarHUTHBIX
KOJICOaHMSIX;

- MPENCTaBIATh 3aBUCUMOCTD JIEKTPUUYECKOIO 3apsia, CHIIbl TOKA U HANpsDKEHUS OT BPEMEHHU IIpU
CBOOOJIHBIX  DJIEKTPOMATrHUTHBIX KOJIEOAHMSAX; OIpeeNsiTh Mo rpaduky KoieOaHui ero
XapaKTEePUCTUKH: aMIUIUTY Ly, IEPUOJ U YacTOTY;

- IPOBOJIUTH AHAJIIOTUIO MEXKY MEXaHUUYECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU;




- 3anMchiBaTh GopMyiay TOMCOHA; BBIYMCIATH C MOMOILBIO (GopMynbl TOMCOHA MEpHOA M YaCTOTY
CBOOOJTHBIX DJICKTPOMATHUTHBIX KOJICOAHUH; OTPENENATh IEPUO/I, YACTOTY, aMIUIUTY Ty KOJeOaHH B
KOHKPETHBIX CUTYaLUsX;

- OOBSICHSIT IPUHIIHII TTOYYSHHS IEPEMEHHOT0 TOKa, YCTPOWCTBO T€HEPAaTOpa MEPEMEHHOTO TOKa;

- Ha3bIBaTh 0COOEHHOCTH MEPEMEHHOI0 AJIEKTPUYECKOI0 TOKA Ha YYaCTKeE LIETHU C PE3UCTOPOM;

- 3aMMChIBaTh 3aKOH OMa JUTsl IeNH MePEMEHHOT0 TOKa;

HaXOJUTh 3HAYCHMS CUJIbI TOKA, HANPSDKEHUs,, aKTUBHOI'O COIIPOTHUBIICHUSI LIS NEPEMEHHOI0 TOKa,
JICHCTBYIOIINX 3HAYCHUN CUJIbI TOKA U HAIIPSKEHUS,

- Ha3bIBaTh yCJIOBUS BO3HUKHOBEHUs PE30HAHCA B LIENH NIEPEMEHHOI0 TOKa;

- OTIMCHIBATh YCTPOMCTBO, MPUHIIUT ICHCTBHUS U MPUMEHEHHE TpaHCc(hopMaTopa;

- BBIUUCIIATH K03 PULIMEHT TpaHChOopMalUK B KOHKPETHBIX CUTYaLHsIX

Ob6yuaemvlii NOIYUUM 803MONACHOCTb HAYUUMBCS

- noHumamv U OOBACHAMbL YENOCMHOCMb (DU3UYECKOU Meopuu, paziuyams 2SpaHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpY2UX Qu3UUeCcKux meoputl,

- 81a0emb npuemMamy NoCMpoeHus Mmeopemuyeckux OOKa3amenbcms, d Maxice NpocHO3UPOBAHUS.
ocobeHHoCmel NpOmeKaHus (QuU3UYecKux ABNeHUll U Npoyecco8 Ha OCHOBE  NOLYYEHHLIX
meopemu4ecKux 61860008 U 0OKA3AMENbCME,

- Xapakmepuzo8amv CUCMEMHYIO CBA3b MeNCO)y OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8pemMs, Mamepus (6eujecmeo, noe), 08uUdlceHue, CUld, IHePeUusl,;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUUYECKUX 3AKOHOMepHOCmel U
3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMY U NPOBOOUMb PUIUUECKUE IKCNEPUMEHMbL,

- Xapakxmepuzoeams 2100aibHble NpobieMbl, CMoAwue nepeod uen08eyecmsoM: dHepeemuyecKue,
cvipbesble, IKonouYecKue, — U poib QUUKU 8 peleHuy Imux npooiem;

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KA4eCMEEeHHble U pacuemmuvle Qusuieckue 3a0avu c
6b100poM  PuU3UUECKOU MOOeNU, UCHONb3YSl HECKOAbKO (QU3UYeCKUX 3aKOHO8 Ul  opmyi,
CBA3BIBATOWUX U3BECTHbIE PUIUYECKUE BENUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8A3ell;

- 00BACHAMb NPUHYUNBL paOOMbL U XAPAKMEPUCMUKU UZYUEHHBIX MAULUH, NPUOOPOE U MEXHUYECKUX
YCmpoucme,

- 00BACHAMY YCN0BUS NPUMEHEHUS hu3udecKux mooenell npu peuleHuu Quauieckux 3a0a4, HaxoOums
A0eK8aMHYI0 NPeOdloNHCeHHOU 3a0ayde Qu3uyecKyro Mooelb, pazpeulams npodiemy Kak Hd OCHO8e
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MexaHU4YeCcKue BOJIHEI

OOy4aeMblif HAYIUTCS

- JlaBaTh OIpPEJEJICHUs MOHATUN: MEXaHMYecKas BOJIHA, IMONEpeuYHas BOJIHA, MPOJOJbHAs BOJIHA,
CKOpPOCTh BOJIHBI, JUIMHA BOJIHBI, (pa3a BOJHBI, 3BYKOBas BOJIHA, TPOMKOCTb 3BYyKa, BBHICOTA TOHA,
TeMOp, OTpa)KeHUe, MpEeJOMJICHHE, IMOIIOIEHHE, HWHTepPEpeHs] MEXaHUYECKUX BOJIH,
KOTE€pPEHTHBIE HICTOUHUKH, CTOSIYAs BOJHA, aKyCTHUYECKUN PEe30HAHC, MJIOCKONOISIPU30BaHHAs BOJHA,

- IEPEYUCIIATh CBOMCTBA M XapaKTEPUCTHUKN MEXAaHUYECKHUX BOJIH;

- pacmo3HaBaTh, BOCIPOU3BOAMTH, HAOMIOAATh MEXAaHWYECKHE BOJHBI, IONEPEYHBIC BOJIHBI,
IIPO/IOJIBHBIE BOJIHBI, OTPAXKEHHME IPEIOMJICHHUE, IOIVIOIIEHUE , MHTEPQEPEHIMI0 MEXaHUYECKUX
BOJIH;

- Ha3bIBaTh XapaKTEPUCTUKH BOJIH: CKOPOCTh, YACTOTA, IJIMHA BOJIHBI, PA3HOCTh (ha3 BOJIH;

- OTIPE/IETIATh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI, JUIMHBI BOJIH, Pa3HOCTH (a3.
Ob6yuaemblii NOIYUUM 03MONCHOCTb HAYYUMBCS

- nowumamv U OOBACHAMb YEIOCMHOCMb (PUUYECKOU Meopuu, pasiuiyams 2panuybl ee
NPUMEHUMOCTU U MECTO 8 PAJY OpYeUX QuuUUecKux meoputi,

- g1ademv npuemamu NOCMpPOEHUs. Meopemudeckux 0oKa3amenbCcme, a maxdice npocHO3UPOGAHUS.
ocobenHocmell NpOMeKaHus (QU3UYeCKUx AGNeHUll U NPoYecco8 HA OCHOBE NONYYEHHLIX
meopemu4eckux 6b160006 U OOKA3AMENbCMSE;

- 6blOBUAMb 2UNOMeE3bl HA OCHOBE 3HAHUS OCHOBONONALANOWUX (PUBUYECKUX 3AKOHOMEepHOCmeU U
3aKOHO8,

- CamMoCmoAmenbHO NIAHUPOBAMb U NPOBOOUMb uzuyecKue IKCNepuUMenmyl,




- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEEeHHble U pacuemmuvle Qusuieckue 3a0ayu ¢
8b100pOM  pusuUecKol MOoOenu, UCNONb3YS HECKOIbKO (QU3UYEeCKUX 3aKOHO8 Ul  (DopMyI,
CBA3BIBATOWUX U3BECIHbIE PUIUYECKUE BETUYUHDL, 8 KOHMEKCE MEHCNPEOMEMHBIX C8A3€ll.
DJIEKTPOMAarHUTHBIC BOJIHBI

OO0yuaemblii HAYYUTCS

- JaBaTh ONpEICNICHUS NOHATHI: JIIEKTPOMArHUTHOE IIOJIE, BUXPEBOE DJIEKTPUYECKOE IIOJIE,
AIIEKTPOMArHUTHBIE BOJIHBI, CKOPOCThH BOJIHBI, THHA BOJHBI, ()a3a BOJIHBI, OTPaXKEHHE, TPETIOMIICHHE,
MOTJIOIIEHHNEe, HHTep(epeHnrs, TUPPaKIUs, TOTEPEIHOCTh, TOSAPU3AUS FITEKTPOMATHUTHBIX BOJH,
PaZNOCBS3b, PAUOJIOKALINS, AMIUIUTY IHAS MOAYJISLNS, JeTEKTHPOBAHHE;

- OOBSICHITH B3aUMOCBSI3b IIEPEMEHHBIX IEKTPUIECKOTO ¥ MArHUTHOTO TTOJICH;

- PUCOBATh CXEMY PACIPOCTPAHEHHUS SJEKTPOMArHUTHOM BOJHBI;

- IEPEYHCIIATh CBOMCTBA M XapaKTEPUCTHKH SJICKTPOMAarHUTHBIX BOJIH;

- pacmo3HaBaTh, HAONIOATh OJJIEKTPOMATHUTHBIC BOJHBI, HW3IyYeHUE, TpUEM, OTpaKEHUE,
TOTJIONIeHHEe, HHTepdepeHnio, audpaxiuio. [Tonspusannio 3IeKTpOMarHUTHBIX BOJIH;

- HAXOJUTh B KOHKPETHBIX CUTYalMSIX 3HAYEHUS XapaKTEPUCTHUK BOJIH: CKOPOCTH, YaCTOTHI, JJIUHBI
BOJIHBI, pa3HOCTH (pa3;

- O0BSACHATH MPHUHIIUI PAJUOCBSI3H U TEICBUICHUSI.

Obyuaemblii NOLYYUM 803MONCHOCHb HAYYUMBCS

- NOHUMAmMb U OOBACHAMb UYEIOCMHOCMb (DUIUYECKOU Meopul, pasiuyams paHuybl ee
NPUMEHUMOCTU U MeCMO 8 PA0Y OpYeux Quuueckux meoput,

- grademv npuemMamu NOCMpoeHUs Mmeopemudeckux O00KA3amenbCms, a maxice NpocHO3UPOBAHUSL
ocobenHocmell NPOMeKanus Qu3uueckux AGNeHUU U NpoYecco8 HA OCHOBe NOJYYEHHBIX
meopemuyeckux 8160008 U 00KA3AMeNbCME;

- 6blOBUCAMb 2UNOME3bl HA OCHOB€ 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmeU U
3aKOHO8;

- CamMOCMoAmMenbHO NIAHUPOBAMb U NPOBOOUMb (uzuyecKue IKCNepUMenmyl,;

- pewiamv NpaKMuKo-OpUEeHMUPOBAHHbIE KadeCmeeHHble U pacuemmuvie @uauueckue 3adavyu ¢
8b100pOM  puzutecKoll MOoOenU, UCHONbL3YSI HECKOIbKO (PU3UYECKUX 3aKOHO8 Ul  Gopmyi,
CBA3bIBAIOUUX U3BECTNHBIE (DU3UYECKUE BETUUUHDL, 8 KOHMEKCIE MeHCNPEOMEMHbIX C853€ll.

Onrtuka

CBETOBBIE BOJHBI.

['eomeTpuyeckas U BOJHOBAS ONTHKA

OO0y4aemblii HAYIUTCS

- JlaBaTh ONpEeNICHUs MOHITUN: CBET, KOPITyCKYJIIPHO-BOJIHOBOW JyalMu3M CBETa, F€OMEeTpUYecKast
OITHKA, CBETOBOM JIy4, CKOPOCTh CBETa, OTPAKEHHE CBETA, IPEJIOMIIEHUE CBETA, MOJTHOE OTPAKEHUE
CBETa, Yroj TMaJeHusi, Yrojl OTPaKEHUs, Yroid TMPEIOMICHHUS, OTHOCHUTEIBHBIA IOKa3aTelhb
MpesoMIIeHUsI, aOCOJIIOTHBIM MOKa3aTedab MPEJIOMIICHUS, JIMH3a, (OKYCHOE PpAacCTOSHUE JIUH3HI,
ONTHYECKAs CHWJIa JIMH3BI, IUCIEPCHUS CBETa, MHTEPPEpPEHIUs CBEeTa, AUPPAKIMOHHAS PEIIeTKa,
MOJIIPU3aIUs CBETA, €CTECTBEHHBIN CBET, MJIOCKOMOJISIPU30BAHHBIN CBET;

- OTIMCHIBATh METO/bI U3MEPEHHS CKOPOCTHU CBETA;

- IEPEUNCIISATh CBOMCTBA CBETOBBIX BOJIH;

- pacmo3HaBaTh, BOCIPOU3BOAMTH, HAOIIOAATH PACHPOCTPAHEHUE CBETOBBIX BOJIH, OTpaXKEHUE,
MpeIOMIIEHUE, MOTJIOIIEHUE, TUCTIEPCUI0, UHTEP(EPEHIINIO CBETOBBIX BOJIH;

- ¢opMynupoBaTh TpUHIUI [IOWTeHca, 3aKOHBI OTPAKEHUS M TMPEJIOMIICHUS CBETa, I'PAHUIBI UX
MPUMEHUMOCTH;

- CTPOMUTBH XOJ JIy4eil B IUIOCKOIIApalIeIbHON IUIACTUHE, TPEYTOILHOU IIPU3ME, TOHKOU JIMH3E;

- CTPOUTH N300pakeHHe MpeIMeTa B INIOCKOM 3epKalie, B TOHKOH JINH3E;

- IEPEYHCIIATH BUJIBI JIMH3, UX OCHOBHBIC XapaKTEPUCTUK — ONTHUECKUNA IIEHTP, TJIaBHAS ONTHYECKAs
0Ch, POKYC, ONITUYECKAS CHUJIA;

- HAXOAWTh B KOHKPETHOW CUTyalluW 3HAYCHUS YIJIa TaJICHUs, yTiia OTPaXEeHHs, yIia IpeIoMIICHuS,
OTHOCHUTEJIbHOTO TOKa3aTelsd MpeloMIIeHUs, abCONIOTHOrO MOKa3aTeNsl MPENIOMIICHUS, CKOPOCTH
CBeTa B cpeze, (POKYCHOTO pacCTOSHHSI, ONTHYECKOW CHIIbI JIMH3bI, YBEJIWYECHHUS JHMH3BI, TEepHoIa




JU(PPAKIUOHHOW pEIIeTKH, MOJ0XKEHUS MHTEPPEPEHIIMOHHBIX U TU(PPAKIUOHHBIX MAaKCUMYMOB U
MUHHMYMOB;

- 3amuchiBaTh (HOpPMyNy TOHKOHM JIMH3bI, HAXOAWUTh B KOHKPETHBIX CUTYyalUsIX C €€ IOMOILbIO
HEM3BECTHBIC BEITMUNHBL;

- OOBSICHATH NPUHIMIT KOPPEKIIMH 3pEHHSI C TIOMOIIbIO OYKOB;

- OKCIIEPHUMEHTAJILHO OIPEIENATh MOKa3aTelb MPEJOMIICHUSI Cpenbl, (OKyCHOEe paccTosHUE
coOuparomiel JIMH3bI, JJIMHY CBETOBOM BOJIHBI C TOMOLIBIO TU(PAKIIMOHHON PEILIeTKY;

- BBIJIEJIATH OCHOBHBIE ITOJIOKEHNUS KOPITYCKYJISIPHOW Y BOJTHOBOW TEOPH CBETA

Obyuaemvlii NOIYYUM BO3MOICHOCHb HAYUUMBCS

- nowumamv U OOBACHAMb YEIOCMHOCMb (PUIUYECKOU Meopuu, pasiuiyams 2Spanuybl ee
NPUMEHUMOCIU U MECmO 8 PAOY Opy2ux u3uvecKux meopui,

- grademv npuemamu NOCMPOEHUs. Meopemudeckux 0oKa3amenbCcme, a maxdice npocHO3UPOGAHUs.
ocobeHHOCmel NpomeKaHus QU3UYecKux AeleHull U Npoyecco8 HA OCHOBe NOJYYEHHbIX
meopemu4eckux 6b160008 U OOKA3AMENbCMSE,

- Xapakxmepuzo6amsv CUCMEMHYIO CBA3b MeHCOy OCHOBONONAAIOWUMU HAYYHBIMU NOHAMUAMU.
NPOCMPAHCMBO, BpeMs, Mamepus (6eujecmeo, noe), O8UdNCeHue, CUld, SHePUusl,;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUIUYECKUX 3AKOHOMepHOCmel U
3aKOHO8,

- CaMOCMoAmMenbHO NIAHUPOBAMb U NPOBOOUMb uzuyecKue IKCNepuUMenmyl,

- Xxapakmepuzoeamu 2100anvhble npoobieMsl, Cmoawjue nepeo Heio08eyecmeom. dHepeemuiecKue,
chipbegble, IKON02UUeCKUe, — U POIb PUIUKU 8 peleHUU dIMuUx npooaem,

- pewiamsv Npakmuko-opueHmMuposantvle KauecCmeeHuvle U pacuiemuvie @usuyeckue 3a0auu c
8b100pomM  husuuecKol Mooenu, UCNONb3YsL HEeCKOIbKO (U3UYeCKUX 3aKOHO8 unu opmyn,
CBA3bIBAIOWUX U3BECMHbIE PUULECKUE BETUUUNBI, 8 KOHIMEKCHE MEHCNPEOMEMHBIX CEA3ell

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAULUH, NPUOOPOE U MEXHUUECKUX
YCmMpoucmas,

- 00BACHAMD YCI08UA NPUMEHEHUs UULECKUX MoOeell NPpU peuleHuU Gu3uULecKux 3a0ad, Haxooums
A0eK8AMHYIO NPeOdlONHCEeHHOU 3a0ayue QuU3UYecKylo MOOelb, paspeulams npodiemy KakK HA OCHO8e
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYEHKU.

W3i1y4eHus ¥ CIEKTPBI

OO0y4aeMblii HAYIUTCS

- JaBaTh  ONpeAENiCHHE  MOHATUH,  TEIUIOBOE  M3IydYeHHE,  SJICKTPOIIOMHUHECLEHIIHS,
KaTOJIOJIOMUHECLIEHIINS, XEMUOJIOMUHECLIEHINS, (DOTONIOMMHECIIEHIINS, CIUIOLUIHOM  CIIEKTp,
JIMHENYaTbI CIIEKTP, MTOJIOCATHIN CIEKTP, CIEKTP MOIVIOLIEHUS, CIIEKTPAIbHbIM aHAIIN3;

- IEPEYUCIIATh BUJBI CIIEKTPOB;

- pacro3HaBaTh, HaOJIIOJATh CIUIOIIHOW CHEKTp, JTUHEWYAThIi CHEKTP, MOJIOCATHIA CHEKTP, CHEKTP
U3ITy4YEHHUs U CIIEKTP MOTJIOIIEHUS;

- IEPEUYHCIIATH BUIBI JICKTPOMATHUTHBIX M3JIy4YE€HUH, UX UCTOYHUKH, CBOHCTBA, IPUMEHEHHUE;

- CPaBHUBATh CBOMCTBA IEKTPOMArHUTHBIX BOJIH PA3HOM 4aCTOTHI.

Obyuaembiii ROIYUUM BO3MOHNCHOCHb HAYUUMBCS

- nomumamv U OOBACHAMb YEIOCMHOCMb (DU3UYECKOU MeopuU, pasiuyams 2epanuyvl ee
NPUMEHUMOCU U MECMO 8 PAOY Opyeux hu3uveckux meopui,

- g1ademv npuemamiu NOCMPOEHUs. Meopemudeckux 0oKa3amenbCcme, a maxdice npocHO3UPOGaAHUs]
ocobeHHOCmel NpOmeKaHus @QuU3UYecKux A6NeHUti U Npoyecco8 Ha OCHOGE  NOLYUEHHLIX
meopemu4eckux 6b160008 U OOKA3AMENbCME;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUIUUECKUX 3AKOHOMepHOCmel U
3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMY U NPOBOOUMb PUIUUECKUE IKCNEPUMEHMbL,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacuemmuvle Qusuieckue 3a0avu c
6b100poM  PuU3UYECKOU MOOeNU, UCHONb3YSl HECKOAbKO (QU3UUeCKUX 3aKOHO8 Ul  opmyi,
CBA3BIBATOWUX U3BECIHbIE PUIUYECKUE BENUYUHDL, 8 KOHMEKCE MEHCNPEOMEMHBIX CEA3€l.

OcHoBa cnenMaJIbHOM TEOPHU OTHOCHTEIbHOCTH

OO0y4aemblii HAYIUTCS




- 1aBaTh OMNpE/ETCHUs MOHATUI: COOBITHE, TIOCTYJAT, HHEPLUAIbHAS CUCTEMA OTUYeTa, BpeMsl, AJIMHA
TeJa, Macca IMOKOsI, ”HBApUAHT, YHEPTUS TIOKOS;

- 00OBACHATH MPOTUBOPEUUS MEXKIY KIACCHUYECKOM MEXaHMKOM M 3JEKTpOoAMHAMHUKOW MakcBenia u
npuuuHsel noseienust CTO;

- (hopmynupoBath nocrynatsl CTO;

- (opmynupoBaTh BEIBOIBI U3 OCcTyIaToB CTO

Obyuaembvlii NOIYYUM BO3MOICHOCHb HAYUUMbBCS

- nowumamv U OOBACHAMb YEIOCMHOCMb (PU3UYECKOU Meopuu, pasiudyams 2Spanuybl ee
NPUMEHUMOCIU U MECmO 8 PAOY Opyeux u3uvecKux meopui,

- g1ademv npuemamu NOCMpPOEHUs. Meopemuieckux 0oKa3amenbCcme, a maxdice npocHO3UPOGAHUS.
ocobeHHOCmel NpomeKaHus QU3UYecKux AeleHull U Npoyecco8 HA OCHOBe NOJYYEHHbIX
meopemu4eckux 6b160008 U OOKA3AMENbCMSE;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUUYECKUX 3AKOHOMepHOCmel U
3aKOHO8

KBanroBas pusuka

CBETOBBIE KBAaHTbI

OOy4aeMblif HAy4UTCS

- JaBaTh OIpeNeNeHUus] TMOHATHH: (GoTod(h(deKT, KBaHT, TOK HACHIIMICHUS, 337 KUBAIOIICE
HarpshKeHue, paboTa BeIXo/a, KpacHas rpanuna Gotodddekra;

- pacrio3HaBaThb, HaOMIOAATh siBIIeHUE (POoTOAdEKTa;

- OMUCHIBATh OMBITHI CTOJIETOBA;

- (hopmynupoBath runotesy Ilnanka o kBaHTax, 3akoHbI poTorppeKTa;

- aHAJIM3UPOBATH 3aKOHBI PoTodhPeKTa;

- 3allUCBIBAaTh U COCTABIATh B KOHKPETHBIX CUTYAIMsIX ypaBHeHUe DiHiTelHa i ¢porodddexra u
HaXOJUTh C €ro MOMOUIbIO HEN3BECTHBIE BEJIMYHHBI;

- IPUBOAUTH IPUMEPHI UCTIOIB30BaHuUs oToddhdekra;

- OOBSICHATB CYTh KOPIIYCKYJIIPHO BOJTHOBOTO Iyajn3Ma;

- onuchIBaTh OmNbITHl JleGeneBa MO0 M3MEPEHMIO JIABJICHUS CBETa M IMOATBEPXKAAIOUINX CI0KHOE
CTPOCHHUE aToMa;

- AHAJIM3MPOBaTh pabOTy YYEHHBIX 10 CO3JaHUI0O MOJICIM CTPOCHHUS aroMma, MOJYUYECHHUIO
BBIHY>KJICHHOT'O M3JIy4€HHsI, IPUMEHEHUH JIa3epOB B HAyKe, MEULIMHE, IPOMBIIUIEHHOCTH, OBITY
Obyuaembiii ROIYUUM BO3MOHNCHOCHb HAYUUMBCS

- nomumamv U OOBACHAMb YENOCMHOCMb (PU3UYECKOU MeopuU, pasiuyams 2epanuyvl ee
NPUMEHUMOCIU U MECmO 8 pAOY Opyeux (hu3uyeckux meopui,

- g1ademv npuemami NOCMPOEHUs. Meopemudeckux 0oKa3amenbCcme, a maxdice npocHO3UPOGAHUs]
ocobeHHoCmel NpoOmeKaHus QuU3UYecKux A6NeHUti U Npoyecco8 Ha OCHOGE  NOLYYEHHLIX
meopemu4eckux 6b160008 U OOKA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO CBA3b MeNCOY OCHOBONONAAIWUMU HAYUYHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, Mamepus (6eujecmeo, noe), 08uUdlceHue, CUid, IHePUusl,

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUIUUECKUX 3AKOHOMepHOCmel U
3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PUIUUECKUE IKCNEPUMEHMbL,

- Xapakxmepuzoeams 2100aibHble NpobieMbl, CMoAwue nepeod Ueno8evecmsoM: dHepeemuyecKue,
cuipbesble, IKonouYecKue, — U poib QUUKU 8 peleHuy Imux npooiem;

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacuemmuvle Qusuieckue 3a0avu c
6b100poM  PuU3UYECKOU MOOeNU, UCHONb3YSl HECKOAbKO (QuU3UUeCKUX 3aKOHO8 Ul  opmyi,
CBA3LIBATOWUX U3BECIHbIE PUIUYECKUE BENUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX CEA3ell;

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU UZYUEHHBIX MAULUH, NPUOOPOE U MEXHUYECKUX
YCmpoucme,

- 00BACHAMY YCN0BUS NPUMEHEHUS hu3udecKux mooenell npu peuleHuu Quauieckux 3a0a4, HaxoOums
A0eK8amMHYI0 NpPeodyloNHCeHHOU 3a0ayde Qu3uyecKyro Mooelb, pazpeulams npodiemy Kak Had OCHO8e
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

AToMmHas pusuka




OOy4aeMblif HAy4UTCS

- J1aBaTh OIPENEJICHUSI TOHATHI: aTOMHOE SIpO, SHEPreTHYECKU YpPOBEHb, SHEPTUs MOHU3AIUH,
CTIIOHTAHHOE U BBIHYKJICHHOE U3JTyUYCHHE CBETA,;

- OTIHCHIBATH OMBITHI Pe3epdopaa;

- ONIMCHIBATh U CpaBHUBATH Mojenu atoma Tomcona u Pezepdopaa;

- paccMaTpUBaTh, UCCIICAOBATH U ONMCHIBATH JINHEHUATHIE CIIEKTPHI;

- hopmynHpoBaTh KBaHTOBBIE TIOCTYJIATH bopa; 0OBSICHATH TMHEHYATHI CIIEKTPHI aTOMa BOJOPOIa Ha
OCHOBE KBaHTOBBIX ITOCTyJIaTOB bopa;

- PaccUuTHIBaTh B KOHKPETHOW CHUTYallMM YacTOTy W JUIMHY BOJIHBI HCITyCKaeMoro (hoToHa mpu
Nepexo/ie aToMa U3 OJHOTO CTAI[HOHAPHOTO COCTOSIHUS B IPYTOe

Obyuaembvlii NOIYYUM BO3MOICHOCHb HAYUUMBCS

- noHumamv U OOBACHAMbL YEIOCMHOCMb  (DUIUYECKOU Meopuu, paziuyams SpaHuybl ee
NPUMEHUMOCIU U MECmO 8 PAOY Opyeux u3uvecKux meopui,

- 61a0emb npuemMamy NoCMpoeHusi Mmeopemuyeckux OOKa3amenbcms, d Maxice NpocHO3UPOBAHUS.
ocobeHHOCmel NpomeKaHus QU3UYecKux AeleHull U Npoyecco8 HA OCHOBe NOJYYEHHbIX
meopemu4ecKux 61860008 U OOKA3AMENbCME,

- Xapakxmepuzo6amsv CUCMEMHYIO CBA3b MeHCOy OCHOBONONAAIOWUMU HAYYHBIMU NOHAMUAMU.
APOCMPAHCMB0, 8peMs, Mamepus (6eujecmeo, noie), 08uUNICeHUe, CUld, IHePUs;

- 8b106UAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONAAIWUX QUULECKUX 3AKOHOMEpHOCmell U
3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMb PUIUYECKUE IKCNEPUMEHMbL,

- Xxapakmepuzoeamu 2100anvhble npoobieMsl, Cmoawjue nepeo Heio08eyecmeom. dHepeemuiecKue,
cvipbesvle, IKoN0UYecKUe, — U poib PUUKU 8 pelueHUY IMux npooiem;

- pewiams Npakmuko-opueHmMuposantvle KaueCmeeHuvle U paciemuvie @uauyeckue 3a0auu c
8b100pomM  usuuecKol Mooenu, UCNONb3YsL HEeCKONbKO (U3UYeCKUX 3aKOHO8 ulu opmyn,
CBA3bIBAIOWUX U3BECMHbIE PUULECKUE BETUUUNBI, 8 KOHIMEKCHE MEHCNPEOMEMHBIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKY UZYYEHHbIX MAWUH, NPUOOPOS U MEXHUYECKUX
YCmMpoucmas,

- 00BACHAMD YCI08UA NPUMEHEHUS PUULECKUX MoOeell NpU peuleHuU Gu3uLecKux 3a0ad, Haxooums
A0eK8AMHYIO NPeOdlONHCEeHHOU 3a0ayue QU3UYecKyl0 MOOelb, paspeulams npoodiemy KakK HA OCHO8e
UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Pusuka aTOMHOIO spa

OO0y4aeMblii HAYIUTCS

- 1aBaTh ONpEAETICHUS MOHATHIA: MacCOBOE YHCIIO, HYKJIOHBI, Si/IepHbIEe CUIIbI, Ae(EeKT Macc, SHeprus
CBSI3W, YJENbHAs DSHEPrHs CBSA3M AaTOMHBIX SJ€P, PaAMOAKTHBHOCTb, MEPHOJ IIOJypacrnaja,
MCKYCCTBEHHAsI paJIMOaKTHBHOCTb, SJCPHBbIC PEAKIIMU, YHEPTeTHUECKUI BBIXOJ| SACPHOM peakluH,
KO3 (UIMEHT pa3MHOXKCHHS HEUTPOHOB, KPHUTHYECKash Macca, pPeaKTOPbI-PasMHOXKHTEIH,
TEpPMOsIIEpHAsT PEaKLIU:

- CpaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA;

- OTUCHIBATh POTOHHO-HEUTPOHHYIO MOJIEIb S/Ipa;

- OTIPENIEINISATH COCTAB SIJIEP PA3TMYHBIX JIEMEHTOB C MTOMOIIBIO TaOIUIBI MeHeneeBa; n300paxars 1
YUTaTh CXEMbI aTOMOB;

- BBIYUCIIATH Ae()EKT Macc, SHEPTUIO CBSI3H U YJCIBHYIO SHEPTHIO CBSI3U KOHKPETHBIX aTOMHBIX SI/IED;
aHAJTM3UPOBATH CBA3b YACIHHON SHEPTHH CBS3H C YCTOWYMBOCTBIO AIED;

- IEPEYNCIATH BU/IBI PAJJOAKTUBHOTO paciaja aTOMHBIX sIJIEp;

- CpaBHMBATh CBOWCTBa aib(a-, 6eTa- U raMMa-u3JIyueHHIl; 3aMUChIBaTh MPABUJIa CMEILEHUS IPH
PaaMOAaKTHBHBIX paclazax; ONMpeIessTh 3JIEMEHTHI, 00pasyromuecs B pe3yJbTaTe paJdOaKTHBHBIX
pacmaios;

- 3aIIUCHIBATh, OOBSICHATH 3aKOH PAAMOAKTHBHOTO Paclaja, yKa3bIBaTh TPAHUIIBI €TO TPUMEHUMOCTH;
OIpeNeNsATh B KOHKPETHBIX CHTyalMsX YHUCIO HEpacHaBIIUXCS SAEp, YHCIO pacHaBIIMXCS sIep,
HeproA MoTypachaia;

- IEPEYHCIIATH U OMUCHIBATh METO/IbI HAOIIOACHUS M PETUCTPALIMH HJIEMEHTAPHBIX YaCTHUI;




- 3aIKCBIBAaTh S/ICPHBIC PEAKIUHU, ONPEACTSATh MPOAYKTHI SACPHBIX PEAKIUi, pacCYUTHIBATH
SHEPrUYECKUI BBIXOJ SIACPHBIX PEAKIUI;

- OOBSCHATH NPUHIUIIBI YCTPOHCTBA M PaOOTHI SIIEPHBIX PEaKTOPOB;

- Yy4acTBOBATh B 00CYKJICHHH MIPEUMYIIECTB U HEJOCTATKOB SIJICPHON YHEPTETHUKU

Obyuaembvlii NOIYYUM BO3MOICHOCHb HAYUUMBCS

- noHumamv U OOBACHAMbL YEIOCMHOCMb  (DUIUYECKOU Meopuu, paziuyams epaHuybl ee
NPUMEHUMOCIU U MECmO 8 PAOY Opyeux u3uvecKux meopui,

- 61a0emb npuemMamy NoCmMpoeHusi Mmeopemuyeckux OOKa3amenbcms, d Mmaxice NpocHO3UPOBAHUS.
ocobeHHOCmel NpomeKaHus QU3UYecKux AeleHull U Npoyecco8 HA OCHOBe NOJYYEHHbIX
meopemu4ecKux 6bl860008 U OOKA3AMENbCME,

- Xapakxmepuzo6amsv CUCMEMHYIO CBA3b MeHCOy OCHOBONONAAIOWUMU HAYYHBIMU NOHAMUAMU.
APOCMPAHCmMe0, 8peMs, Mamepus (6eujecmeo, noie), 08uICeHue, CUld, IHePeUs;

- 6b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX QUIUYECKUX 3AKOHOMepHOCmel U
3aKOHO8,

- CAMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb PUIUUECKUE IKCNEPUMEHMbL,

- Xapakmepuzoeamuv 2100anvbhble npooieMbl, Cmoawjue nepeo Hei08eyecmeom. dHepeemudecKue,
cbipbesble, IKon02uYecKue, — U pob QU3UKU 8 peleHuY Smux npooiem;

- pewiamsv NpaKmuko-opUeHmMuUposantvle KaueCmeeHHuvle U pacuemuvie @uauyeckue 3a0adi c
8b100pomM  husuuecKol Mooenu, UCNONb3YsL HeCKOIbKO (U3UYeCKUX 3aKOHO8 unu opmyn,
CBA3bIBAIOWUX U3BECMHbIE PUULECKUE BETUUUNBI, 8 KOHIMEKCHE MEHCNPEOMEMHBIX CEA3ell

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKY UZYUEHHbIX MAWUH, NPUOOPOS U MEXHUYECKUX
YCmMpoucmas,

- 00BACHAMD YCI08UA NPUMEHEHUS PUULECKUX MoOeell NPpU peuleHuU u3uULecKux 3a0ad, Haxooums
A0eK8AMHYIO NPeOdlONHCEHHOU 3a0ayue QU3UYecKyl0 MOOelb, paspeulams npodiemy KakK HA OCHO8e
UMEerOWUXCSL 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

DJeMeHTapHbIE YaCTHIIbI

OO0y4aeMblii HAYIUTCS

- JaBaTh ONpE/IeICHUs TIOHATHIA: aHHUTWIISALIUS, JICTITOHBI, aJJpOHbI, KBapK, TJFOOH;

- IEPEYNCIIATh OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX YACTHII;

- BBIJICJISITH TPYMIITBI AJIEMEHTAPHBIX YaCTHUIL;

- IEPEUUCIIATH 3aKOHBI COXPAHEHUS], KOTOPBIC BBITIOIHAIOTCS PH MIPEBPAILICHUSNX YaCTHIL;

- OIUCHIBATh MPOIECCHl AHHUTWIISIMKA YaCTHUIl U aHTUYACTHIl M POXKICHUS 3JIEKTPOH-TIO3UTPOHHBIX
ap;

- Ha3bIBaTh U CPAaBHUBATh BUABI (PYHIAMEHTAIBHBIX B3aMMOICHCTBHIA;

- OIIUCBHIBATh POJIb YCKOPHUTEIEH IIeMEHTapHBIX YaCTHII;

- Ha3bIBaTh OCHOBHBIE BHJIbl YCKOPHUTEIEH JIEMEHTAPHBIX YaCTHII

Ob6yuaemblii NOIYUUM 803MONCHOCTb HAYYUMBCS

- noHumamv U OOBACHAMbL YENOCMHOCMb  (DUIUYECKOU Meopuu, pasiuyams 2SpaHuybl ee
APUMEHUMOCTU U MECO 8 PAOY OpYeux (hu3udecKux meopuil,

- 61a0emb npuemMamy NoCMpoeHusi Mmeopemuyeckux OOKa3amenbcms, d Maxice NpocHO3UPOBAHUS.
0cobeHHOCmel  NpomeKaHus QU3UYecKux sAeleHull U Npoyecco8 HA OCHO8e  NOJYHYEHHbIX
meopemu4ecKux 6bl860008 U OOKA3AMENbCME,

- Xapaxmepuzoeamsv CUCMEMHYIO CB813b MeHCOY OCHOBONONAAIOWUMU HAYYHBIMU NOHAMUAMU.
NPOCMPAnCcmeo, epems, Mmamepus (6eujecmeo, noie), O8uUNICeHUue, CUld, SHepPeUus;

- 8b106UCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONAAIOWUX QUIULECKUX 3AKOHOMEpHOCmell U
3aKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMb PUIUYECKUE IKCNEPUMEHMbL,

- Xxapakmepuzoeamu 2100anvhble npoodieMsl, Cmoawjue nepeo Heio08eyecmeom. dHepeemuiecKue,
cvipbesvle, IKoN0UYecKUe, — U pob PUUKU 8 pelueHUY IMux npooiem;

- pewiamsv Npakmuko-opueHmMuUposantvle KauecCmeeHuvle U pacuemuvie @usuyeckue 3a0auu c
8b100pomM  husuuecKol Mooenu, UCNONb3YsL HEeCKOIbKO (QU3UYeCKUX 3aKOHO8 unu opmyn,
CBA3bIBAIOWUX U3BECMHbIE PUULECKUE BETUUUNBI, 8 KOHIMEKCHEe MEHCNPEOMEMHBIX CEA3ell;
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- 00BACHAMb NPUHYUNBI PAOOMbL U XAPAKMEPUCUKU U3YUEHHbIX MAUUH, NPUOOPOE U MEXHUYEeCKUX
YCmpoucme,

- 00BACHAMY YC08USA NPUMEHEHUs U3ULeCcKUX MoOenell nNPu peuleHul uuieckux 3a0a4, Haxooums
A0EKBAMHYIO NPEOSIONCEHHOU 3a0aue Qu3uuecKyro Mooeib, paspeuams npooaemy Kak HAd OCHO8e
UMEIOWUXCS 3HAHU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Crpoenue Beenennoi

OOy4aeMblif HAyYUTCS

- 1aBaTh OIpEJIEJICHUs IOHATHIL: HeOecHas cdepa, SKIUNTHKA, HeOECHBIN IKBATOP, IOJIIOC MUPA, OCh
MUpa, KPYT CKJIOHEHHS, MPsIMOE BOCXOXKJEHUE, CKIIOHEHHE, Mapalake, MapceK, acCTpPOHOMUYeCKas
eIMHUIIA, TIEPUTEITNH, adennii, COTHEYHOE 3aTMEHNUE, JIyHHOE 3aTMEHHE, TUTAHEThl 3eMHOW TPYTIIHI,
IUTAHETHI-TUTAHTHI, ACTEPOUI, METEOp, METEOPUT, hoTocdepa, CBETUMOCTh, TPOTyOepaHell, myabcap,
HEHTpOHHAs 3Be3/a, NMPOTO3BE3/la, CBEPXHOBAas 3Be3/a, raJlaKTHUKa, KBa3ap, KPAacHOE CMEUICHHE,
Teopus bosbiioro B3psiBa, Bo3pact BeeneHHOi;

- BBIJICIIATh OCOOCHHOCTH CHCTEMbI 3eMIISI-TTyHA;

- pacmo3HaBaTh, MOJICTUPOBATH JIYHHBIC U COJTHEUHBIE 3aTMEHHUS,

- OOBSICHSITD IPUJIMBBI M OTITUBBI;

- onuckIBaTh cTpoeHne COTHEYHON CUCTEMBI, IEPEUUCIIATh IIAHEThI U BUIbI MaJIbIX TE;

- TIEPEUNCIIATh TUITMYHBIE TPYTIITHI 3B€3]], OCHOBHBIC (PH3MUECKUE XapaKTEPUCTUKU 3BE3, ONICHIBATh
HBOJIIOLIMIO 3BE3]1 OT POXKACHUS IO CMEPTH;

- Ha3bIBaTh CaMble SIPKUE 3BE3/bl U CO3BE3IU;

- IEPEUUCIATH BUJIbI TATAKTHK;

- BBIAENIATH MIIEUHBIN IyTh CPENN APYTUX FalaKTHK, ONPeAeasaTh MecTb COITHEUHON CUCTEMBI B HEH;
- IPUBOAUTH KPATKOE M3JIOKEHHE TEOPUH bOIbIIOro B3phIBa M TEOPUU paciuupstonieiica BeeneHHOM.
Obyuaembiii ROIYUUM BO3MOHNCHOCHb HAYUUMBCS

- NOHUMamMb U O00BACHAMb UYEIOCMHOCMb (DUIUYECKOU Meopul, pasiuyams paHuyvl ee
NPUMEHUMOCTU U MeCO 8 PA0Y OpYeux QuuuecKux meoput,

- grademv npuemMamu NOCMpoeHUs Mmeopemudeckux O00KA3amenbCms, a maxice NpocHO3UPOBAHUSL
ocobennocmell NPomMeKanus Quauueckux AGNeHUU U NpoYecco8 HaA OCHOBE NOJYYEHHBIX
meopemuyeckux 8b160008 U 00KA3AMeNbCME;

- XApakmepuzoeamv CUCEMHYIO CB853b MedHcOy OCHOBONONALAIOWUMU HAYYHBLIMU NOHAMUAMU:
npOCMpaHcmeo, 8pems, Mmamepus (ewecmeo, noje), 08udldceHue, Cuid, SHepeus;

- 6blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmel U
3aKOHO8;

- 00BACHAMY YCI0BUS NPUMEHEHUs. (PU3ULecKUxX Mooenell npu peuleHul uuieckux 3a0a4, Haxooums
A0eK8AMHYI0 NPeodloNHCeHHOU 3a0ayde Qu3uyecKyro Mooelb, pazpeulams npodiemy Kak Had OCHO8e
UMEIOWUXCS 3HAHUU, MAK U NPU NOMOUU MEMo008 OYEHKU.

JINYHOCTHBIE Pe3yJIbTATHI:

- YMEHHE YIPABIATH CBOCH IM03HABATEIBLHOU JECATEIBHOCTBIO;

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUHU BCEH
KM3HM; CO3HATEIbHOE OTHOIIEHHWE K HENPEphIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
npodecCHOHANBHON U 00IIECTBEHHON JAESITeTbHOCTH;

- YMEHHE COTPyIHHMYaTb CO CBEPCTHHKAaMH, JAETBMH MIAJLIErO BO3pacTa, B3POCIBIMUA B
00pa3oBaTeNbHON, Y4eOHO-UCCIIE0BATEIBCKON, MPOSKTHOM M IPYTUX BHIAX ACATEIbHOCTH;

- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
0CO3HAHME 3HAYMMOCTH HAYKH, BJIaJICHHUs TOCTOBEpHON MH(POpMAaLIEl O IepeOBbIX JOCTHKECHUAX U
OTKPBITUSIX MHMPOBOM M OTEYECTBEHHOM HAyKH; 3aHMHTEPECOBAHHOCTb B HAYYHBIX 3HaHUAX 00
YCTPOHCTBE MUpa U OOILECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY

- YyBCTBO F'OPJIOCTH 32 POCCUHCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;

- IIOJIO’KUTEIILHOE OTHOLIEHUE K TPYY, LIEJICyCTPEMIIEHHOCTD;

- DKOJIOTUYECKas KyJIbTypa, OepeXHOe OTHOIIEHUE K POJTHON 3eMile, IPUPOAHBIM OorarcTBaM Poccun
U MHpa, I[OHMMAaHUE OTBETCTBEHHOCTH 3a COCTOSHHE IIPUPOAHBIX PECYpPCOB M PpPa3syMHOE
IIPUPOIOUCTIONB30BAHUE.
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MeTanpeameTHble pe3yJbTaThl:

PeryasituBubie YY/I:

OO0yYarOIIMIACS CMOXKET:

- CaMOCTOSITENILHO OMNPEACIATh IeH, CTaBUTh W (HOPMYIHpPOBaTH COOCTBEHHBIC 3a7add B
00pa30BaTeNbHON IeATETHbHOCTH U JKU3HEHHBIX CUTYaIUsX;

- OIICHUBATh PECYPCHI, B TOM YHUCIIC BPEMsI U JPyTHUe HEMATePHAIBHBIC PECYPChl, HEOOXOIUMBIC TSI
JIOCTH>KEHHS TIOCTABJIICHHOW paHee LeH;

- COIOCTABJISITh UMEIOIIHNECS] BO3MOKHOCTU U HEOOXOAUMBIE JIJISl JOCTHKEHUS LIETTU PECYPCHI;

- OIIPEAEIIATh HECKOJIBKO IMyTEl JOCTUKEHUSI IOCTABJICHHOH LENH;

- 3a71aBaTh MapaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOKHO OMPEACIUTD, YTO LIE€Tb JOCTUTHYTA;

- COIOCTABJIATh MOJIYYEHHBIH PE3yIbTaT ACSITEIBHOCTU C IOCTABICHHOW 3apaHee LEIbIo;

- OLICHUBATH MOCJIECACTBUS JOCTIXKCHHS MTOCTaBICHHOM IIEJIN B JEATEILHOCTH, COOCTBEHHON JKU3HU U
JKU3HHU OKPYXKAIOLIUX JIFOACH.

ITo3naBarenbHbIe YY /:

OO0YyYarOIIMICS CMOXKET:

- KPUTUYICCKU OIEHUBATh M HHTEPIPETUPOBATH NHPOPMAIIUIO C PA3HBIX MMO3UIINN;

- pacmio3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNs B MH(GOPMAIIMOHHBIX HCTOUHUKAX;

- UCIIOJIB30BATh PA3JIMYHBIC MOJCIIBHO-CXEMAaTHYECKUE CPEICTBA JIsl TIPE/ICTABIICHUS BBISBICHHBIX B
MH(GOPMALMOHHBIX UCTOYHUKAX MPOTUBOPEUHIA;

- OCYUICCTBIISATh Pa3BepHYTHI MH(DOPMAIIMOHHBIN TIOUCK U CTAaBUTh HE €r0 OCHOBE HOBBIC (yUeOHBIC
Y TIO3HaBaTeIbHBIC) 3a/1a4H;

- ICKATh U HAXOAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a]a4H;

- NPHUBOJUTH KPUTUYECKHUE apTyMEHTHhI, KaK B OTHOLIEHHMH COOCTBEHHOTO CYXACHHS, TaKk U B
OTHOLLEHUHU JEUCTBUN U CYXKICHUN IPYroro 4ejIoBeKa;

- aHaJIM3UPOBATh U MPeoOpPa30BHIBATH MPOOIEMHO-TIPOTUBOPEUHUBBIC CUTYAIUH;

- BBIXOJUTh 3a pPAMKH Yy4eOHOrO TMpeAMeTa W OCYIIECTBISATh LEJICHANPABICHHBIH TOUCK
BO3MOXXHOCTH IIMPOKOT0 IEPEHOCa CPEACTB U CIIOCOOOB IEHCTBUS;

- BBICTpaWBaTh HMHIWBUIYAIBHYI0 0OO0pa30BaTENbHYIO TPACKTOPHIO, YYHUTHIBAST OTPAHUYCHHS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOILLIEHUS;

- MEHSTh U YJEPKUBaTh PA3HbIC MO3UIUU B TMO3HABATEILHON IEATENHHOCTH (OBITh YUYEHUKOM H
yuurteneMm; (GopMyiarpoBaTh 00pa30BATENbHBIN 3alpoC U BBIMOJIHATH KOHCYJIbTATUBHBIE (DYHKIHU
CaMOCTOSITENIEHO; CTaBUTh MpoOJeMy H paboTaTh HAJl €€ pEelICHHEeM; YIMPaBIsITh COBMECTHOMN
MO3HABATEJIbHON 1E€ATEIbHOCTHIO U IOTYUHSITHCS).

KommynukatuBubie YY/I:

OOyyarouiicst CMOXKeT:

- OCYLIECTBJISTH JIE€I0BYI0 KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpPHU
00pa3zoBaTeIbHON OpraHU3aIliH, TaK U 3a €€ MPeIesiaMn);

- TpU OCYIIECTBJIICHUU TPYNIHOBON pabOTHl OBITH KaK PYKOBOAMTENEM, TaK W YICHOM MPOEKTHOM
KOMaH/bl B pa3HbIX POJISAX (F€HEPaTOPOM UJIeH, KPUTUKOM, UCTIOJTHUTEIIEM, TPE3EHTYIOMUM U T.11.);

- pa3BepHyTO, JIOTMMHO M TOYHO H3JIaraTh CBOI TOYKY 3PEHHSI C HCIOJb30BaHUE aJE€KBaTHBIX
(YCTHBIX M MUCbMEHHBIX) SI3bIKOBBIX CPE/CTB;

- pacnio3HaBaTh KOH(DIUKTHBIE CUTYAIlMH U TIPEIOTBPAIIATh KOHMIUKTHI IO UX aKTUBHOU (ha3bl;

- COTJIaCOBBIBAThH MO3UIIMH YWICHOB KOMaH/bI B Ipoliecce paboThl HaJ 0OIIUM IPOAYKTOM/pELICHUEM;
- MPEACTaBIATh MyOIMYHO PEe3yNbTaThl MHIWBUIYATBLHOW U TPYNIOBOW AESITENHLHOCTH, KaK Mepe
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ay IUTOPUEH;

- MOAOUPATh MAPTHEPOB TSI IEIOBOM KOMMYHUKAIIUU, HCXOJIS U3 COOOPaKEHUI PE3yIbTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMITATHH;

- BOCIIPHHUMATh KPUTHYECKHE 3aMeUaHusl KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

- TOYHO U eMKO (POpMyIMpOBaTh KaK KPUTHUECKHE, TaK M OJOOpUTENIbHbIE 3aMeuaHusi B aJipec
OpyTUX JIOAeH B pamMKax JeoBOH M 00pa3oBaTeNbHOW KOMMYHHKAIMM, H30eras NpU 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY>KJICHUM.
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PA3JIEJI 2. Conep:xaHue y4e0HOr0 mpeaMera

OCHOBBI JIEKTPOAMHAMUKH (IPOIXOJIKEHUE)

MarnutHoe mosne. Bektop mMarHuTHOW MHAYKIUH. [IpUHIMI CyHeprno3UIIMM MarHUTHBIX MOJICH.
MarautHoe mojie MPOBOJHMKA C TOKOM. JleficTBME MarHMTHOrO MOJIsi HAa MPOBOJHUK C TOKOM U
JIBUXKYIYIOCS 3apsbKeHHYTo yactuiyy. Cuna Ammnepa u cuna JlopeHnna.
[loTok BekTOpa MarHUTHOM WHAYKUUHU. SIBIEHHME SIEKTPOMAarHUTHOM MHIYKUUHU. 3aKOH
ayieKTpoMarHuTHON muAykuuu. DJIC MHAyKUMH B JOBMKYIIMXCS mpoBogHHMKax. [IpaBuno JleHna.
SIBnenune camMOUMHAYKIMHU. WHIyKTUBHOCTb. OHEpPrusl AJIEKTPOMArHUTHOro Tojs. MarHuTHble
CBOIICTBa BeIlEeCTBA.
JlaGopatopHble pabOThI:
Jlaboparopnas padota Nel «3mepeHue cuibl B3aUMOICHCTBHS KaTYIIKKA C TOKOM M MarHuTa
Jlaboparopras padota Ne2 « MccrienoBanue sBICHUS 3JIEKTPOMArHUTHON WHTYKITHID
Kone6anus u BoJIHBI

MexaHnueckue KojeOaHus ¥ BOJHBL. AMIUIUTY/a, IEPHUOJ, 9acToTa, (Pa3a konebanmii. [IpeBpameHus
SHEPTHUH NMPU KoJIeOaHUsIX. BoinyoicoenHvle Koebanus, pe30HaHC.
[Toriepeunble W TPOIOIBHBIE BOJHBL. OHeprus BoONHBL. WHTepdepeHius W nudpakmus BOIH.
3BYKOBBIE BOJIHBI.
OnexTpomarauTHeie KoneOanusi. KomeOarenpHblii  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIC
KoneOaHusi. BBIHYXKIEHHbIE JJIEKTPOMAarHuTHele KoneOanus. Pe3onanc. IlepemeHHBIH TOK.
Konnencarop u karymka B HENH NEPEMEHHOTO Toka. IIpoW3BOACTBO, mepemada W TMOTpeOiieHHe
AIIEKTPUYECKOM IHEPTUU. DIIeMeHTapHas Teopus TpaHnchopmaropa.
DNeKTpOMarHuTHoe moJje. BuxpeBoe snexkTpuyeckoe mosie. DIeKTpOMarHuTHbIe BOJHBL. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. JlMama3oHbl AIIEKTPOMATHUTHBIX HW3IMYYEHUH M UX NPAKTHUECKOE
npuMeHeHue. [ [puHIuIbl paaAuoCcBs3U U TENEBUICHUS.
JlabopaTopHble pabOThI:
Jlaboparoprass pabora Ne3 «OmpenencHue YCKOpPEHHsS CBOOOJHOTO TMAICHUS TIPH ITOMOIIA
MasiTHUKa»

OnTuka
I'eomeTtpuueckas ontuka. [IpsmonuHeiiHOe pacnpocTpaHEeHUE CBETa B OJHOPOMIHON cpene. 3aKOHbI
OTpakeHMsl U npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxeHue. OnTuieckue npudoopsl.
BonnoBeie cBoiictBa cBera. Ckopocth cBeta. MHTepdepenuus cBera. KorepentHocts. dudpaxius
ceera. [longpuzanus csera. Jucnepcust cBera. IlpakTuueckoe NpUMEHEHHE 3IIEKTPOMATHUTHBIX
W3JIyYEHHM.
JlaGopatopHble pabOThI:
JlaGopatopHnas pabota Ned «Ornpenenenue nokasareis IpeIoMIEHUs Cpeibhy
Jlaboparopras padota Ne5 « Onpenerenne GOKYCHOTO PaCCTOSIHHSI COOMPAIOICH JTNH3BI)
JlaGopatopHnas pabota Ne6 « OnpeneneHue JJIMHbI CBETOBOW BOJHBI»

OcCHOBBI cCTICMAIBHON TEOPHH OTHOCHTEJIBLHOCTH

WMHBaprnaHTHOCTh MOJYJII CKOPOCTH CBeTa B BakyyMme. [IpMHIIMI OTHOCHTENHHOCTH ODWHINTEHHA.

IIpocmpancmeo u 8pems 6 cneyuanbHOU meopuu OMHOCUMENbHOCIU. DHepaUusl U UMNYIbC C80O0OHOU
yacmuysl. CBA3b MAaCChl U SHEPTHUH CBOOOIHON YaCTHUIIBl. DHEPIUs TIOKOSI.

KBantoBas pusunka
[IpenmMer u 3a1aun KBaHTOBOM (DU3HKHU.
TernoBoe n3nmyueHue. Pactipeenenne sHEpriun B CIIEKTpe aOCOIIOTHO YEPHOTO Tea.
I'mnoreza M. Ilnanka o kBaHTax. Poro3ddekr. Onbitel A.I'. CToneroBa, 3akoHbl (poTOddhdeKTa.
VYpaBuenue A. DitHmTeiHa 15 porodrpdekra.
®oton. Omneitel I1.H. Jlebenesa u C.U1. BaBunosa. ['unore3a JI. e bpoiins o BOTHOBBIX CBOMCTBaxX
yacTul. KopnycKyisipHO-BOJIHOBOM nyanusM. /laBieHue cBera.
Mopnenu ctpoenuss atoma. OObSCHEHHE JTMHEWYATOrO CIEKTpa BOJOpPOJa HAa OCHOBE KBAaHTOBBIX
noctynaroB H. bopa. CrioHTaHHOE U BBIHYXAECHHOE U3JIy4EHHUE CBETA.
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CoctaB M cTpoeHHE aTOMHOro snapa. M3ortomsl. SaepHble cuibl. JlepeKkT Macchl U 3HEPrus
CBSI3U si/Ipa.
3aKOH paJMOaKTUBHOIO pacmaja. SlaepHble peaklunu, peakliuu AeaeHus 1 cuHTe3a. Llennas peaxius
neneHus saep. SAnepHas sHepreTuka. TepMosIepHbIil CUHTES.
OneMeHTapHble 4YacTulbl. DyHIaMEHTalbHbIE B3aUMOICHCTBUSA. YCKOPUTENIM 3JIEMEHTApHBIX
Y4acTuIl.
JlaGopatopHble pabOThI:
Jlaboparopras padota Ne7 «HabioieHre CILIOMIHOTO U JTMHEHYATOTO CIIEKTPOBY
JlaGopatopHnas pabota Ne8 «MccnenoBanue criekTpa BOA0OPOIa»
Jlaboparoprass pabotaNe9 « OmpeneicHHe UMITYyJbCa W JHEPTrUW YACTHIBI TPU JIBIDKCHUU B
MarHuTHOM mose» (1o dotorpadusm)

Crpoenne Beenennoit
[TpuMeHNMMOCTb 3aKOHOB (PU3MKH JUIsI OOBACHEHUS HMPUPOABI KOCMHUYECKHX 00beKTOB. ColHeuHas
cucTtema. 3Be3/1bl U UCTOYHUKH UX sHeprun. Kiaccugukanus 3se3a. OBostonns CoiHIa U 3BE3/.
INanaktuka. [Jpyrume ramaktuku. IIpocTpaHcTBeHHO-BpeMeHHbIE MaciITaObl  HaOII0aeMOit
Bcenennoii. [Ipeacrasnenue 06 sBosmonun BeeneHHOiA.

PA3EJI 3. TemaTnuyeckoe IJIAHUPOBAHME ¢ YKA3aHHEM KOJIMYECTBA YaCOB,
OTBOJAUMBIX HA OCBOEHHE KAK/10il TeMbI

Ne Ha3Banue Tem KosmuectBo B Tom uncie B Tom umcie
OTBOJMMBbIX KOJIUY€CTBO KOJINYeCTBO
4yacos KOHTPOJIbHBIX | JIADOPATOPHBIX
pador pador

1 OCHOBBI JIEKTPOIMHAMUKH 9 1 2
(mponomkeHue)

2 KonebGanus u BOTHBI 15 1 1
Onrtuka 13 1 3
OCHOBBI CHICIHMAIIBHONW TEOpPUU 3 - -
OTHOCUTEIIbHOCTH

5 KBanroBas ¢pusuka 17 2 3

6 Crpoenue Beenennoit 5 - -

7 [ToBTOpEHME 4 1 -

8 Pe3zeps 2 - -

UTOo1roO 68 6 9
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KaJICH)IapHO-TeMaTH‘leCKOC IJIAHUPOBAHHUE

No/Ne

JlaTa
IJIAaH.

JlaTa
(paxr.

HaumeHoBaHus pa3/iesioB/TeMbl
YPOKOB

KoanuecTn
0 4acoB

OCHOBBI JIEKTPOAMHAMUKH(TIPOAOIKEHHE) (9 YacoB)

MarauTHoe 1oJie (5 yacoB)

1/1.

BBOAHBIN HHCTPYKTAX MO OXpaHe TPyaa.
BzauMmopeiictBue TOKOB. MaruuTHoe moje
TOKa

2/2

Bexrop MarHuTHOM MHAYKUMH. JInHUM
MAarHUTHOW UHIYKIIMH

3/3

Monynb BEKTOpa MarHUTHOM MHYKIIUH.
Cuna Amnepa

4/4

[IepBHYHBII HHCTPYKTaX 110 OXpaHe Tpyaa
Ha pabouem mecte. JlabopaTopHas pabota
Nel «M3mepenue cuiibl B3aUMOICHCTBUS
KaTyIIKH C TOKOM U MarHuTa»

5/5

JlelicTBME MAarHUTHOTO TOJISl HA JBHOKYILIUICS
3apsan. Cuna Jlopenua

DJleKTPOMArHuTHasi HHAYKus (4 yaca)

6/1

SIBneHne 3MeKTPOMarHuTHOM UHAYKIUU.
Maruutssiii notok. Hampagienue
MHIYKUHUOHHOTO ToKa. [IpaBuno Jlenna

7/2

IIepBUYHBIN UHCTPYKTAX 110 OXpaHe Tpyaa
Ha pabouem mecte. JlaboparopHas pabota
No2 «UccnenoBanue siBIeHUs
AIIEKTPOMArHUTHOW MHAYKIIMH»

8/3

3aKOH AJEKTPOMarHuTHOM nHAyKmu. DJ1C
MHAYKIHUH B JIBUKYILIUXCS TPOBOJHUKAX.
Camounnnykuus. MTHAyKTUBHOCTB. DHEPrus
MarHMTHOT'O MOJIS TOKA. DJIEKTPOMarHUTHOE
noje

9/4

Konrponsnas padora Nel mo treme
«DNeKTpOMarHuTHast MHTYKIHS)

KoJsie6anus u Boanbl (15 yacoB)

Mexannuyeckue kosedanus (3 yaca)

10/1

AHann3 KOHTPOJILHOHM pabOThl U KOPPEKIIHS
YV 1. CBoOOIHBIE M BBIHYKICHHBIC
KoJieOaHus. Y CI0BHUE BO3HUKHOBEHUS
¢BOOOIHBIX KOJIeOaHMii MareMaTH4eCKUI U
IIPYKMHHBIA MasATHUK. JIMHAMUKA
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K0JIe0aTEIHLHOIO JABUKCHUA

1172

IlepBHUYHBII UHCTPYKTAXK 10 OXpaHe TpyAa HA
paboueMm Mecte. JlabopaTopHas pabora Ne3
«Orpenienenue ycKOpeHust CBOO0IHOTO
MaJeHUsI IPU IIOMOIIY MasiTHUKa»

12/3

["apmonnueckue konebanus, gaza
kosneOanuii. [IpeBpaiienue sHepruu npu
rapMOHHYECKUX KosieOaHusx. Pe3onanc n
0opnba ¢ HUM

DJIEKTPOMATHUTHBIE KoJieOanus (5 4acoB)

13/1

CBoOoHbIe K01e0aHus B KoiieOaTeIbHOM
koHType. [IpeBpaienue sHepruu mpu
AIIEKTPOMArHUTHBIX Kosiebanusx. [lepuon
CBOOOJTHBIX 3JEKTPUUECKUX KOJIEOaHHH.
[lepemMeHHBIN ANEKTPUUECKUNA TOK

14/2

AKTUBHOE colpoTHBIIeHHE. JlelicTByolIee
3HAYEHUE CUJIbI TOKA U HAIPSKEHMUS.
EMKOCTh ¥ HHAYKTUBHOCTH B LIEITH
MIEPEMEHHOT0 TOKa

15/3

Pe3onaHC B 351eKTpHUUYECKOM LIENH

16/4

['enepupoBaHue 3JIEKTPUUECKON SHEPTUH.
Tpaucdopmaropsl

17/5

HpOI/IBBOI[CTBO, nepeaavda u UCIoJIb30BaHUC
SJICKTPOIHEPTHUN

Mexanunuyeckue BOJIHBI (3 yaca)

18/1

BonnoBrsie sBICHUS. PaCHpOCTpaHeHI/IH
MEXaHUYCCKHUX BOJH

19/2

Jnuna BosiHbl. CKOPOCTH BOJIHBI

20/3

BouHel B cpezie. 3ByKOBbIE BOJIHBI

DJIeKTPOMAarHuTHbIE BOJIHBI (4 yaca)

21/1

I/I3Hy‘-IGHI/Ie SJICKTPOMArHUTHBIX BOJIH.
IInoTHOCTH OTOKA SJICKTPOMAarduTHOI O
H3JIy4YCHUSA

22/2

N3o6perenue paguo A.C.ITomoBeiM.
[TpuHIUIIBI paHOCBSI3U

23/3

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
Pacnpoctpanenue paanoBoIIH.
Pannonokanud. [lousaTue o TeneBUaeHNN.
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PazBurtue CpCACTB CBA3U

24/4

Konrponsnas padora Ne2 «Konebanus u
BOJIHBD»

OnTuka (13 yacoB)
CaetoBbIe BOIHBI. 'eomMeTpuyeckas u BoJiHOBasi onTuka (11 yacos)

25/1

AHaJn3 KOHTPOJIBHOM pabOThl M KOPPEKLUSI
VV/I. Pa3BuTHe B3rIs110B Ha IPUPOLY CBETA.
Ckopocts ceta. [Ipunnun ['rolirenca. 3akoH
OTpPa’KEHHUs CBETA

26/2

3akoH npenomieHus ceera. [lomHoe
OTpa’KEHUE

27/3

IlepBHUYHBII MHCTPYKTAXK 10 OXpaHE TpyAa HA
pabouem mecrte. JlaGopaTtopHas paborta Ned
«M3mepenne nmokazaTesst MpeIoMICHUS
CTEKJIa»

28/4

Ontuueckue nmpudopsl. JIunzel. opmyna
TOHKOM JIMH3LI. Y BEJINYCHUE JINH3EI

29/5

[TepBUYHBII HHCTPYKTAX TI0 OXpaHe TpyJa Ha
pabouem mecte. JTaboparoprast pabota Ne5
«OrmpeniernieHue ONTHYECKON CHITBI JIMH3bI U
(hOKYyCHOTO PacCCTOSIHHS COOMparomen
JIH3BD)

30/6

Jucnepcus caera.

3177

WNuTepdepeHnuss MeXaHUUECKUX BOJIH U
ceeta. llpumenenue unrepdepeHunu.

32/8

Judpakius CBETOBBIX BOJIH.
Hudpaknronnas pemeTka

33/9

[TepBUYHBII HHCTPYKTAX 110 OXpaHe TPyAa Ha
pabodem mecte. JlabopaTopHas padora Ne6
«M3MepeHwue ATHHBI CBETOBOM BOJIHBD)

34/10

[Tonspusanusa ceera. ['na3 kak onruueckas
cucreMa

35/11

Konrponsnas padora Ne3 «CBeToBble
BOJIHBD»

H3ny4denus u cnekTpsl (2 yaca)

36/1

AHanu3 KOHTPOJIBHOU PabOThI M KOPPEKITHS
VYV /. Bunsl usnyuenuid. Ficrounuku ceera.
CrHeKTpsl U CIIEKTPAJIBHBIC AIlIIapaThI.
CriekTpasIbHBII aHaIU3

372

HNudpakpacHoe 1 yapTpaduoIeToBOe
n3nydeHus. PenrreHosckue syuu. [llkana
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SJICKTPOMArdHuTHBIX BOJIH

OcHOBBI CHIENUAIBHON TEOPHMH OTHOCHTEJIBLHOCTH (3 yaca)

38/1

[ToctynaTel TEOpUH OTHOCUTEIBHOCTH.

3972

PenstuBucTckas JUHaAMHKa

40/3

CBsi3p MEX]ly Maccoll 1 SHEpruei

KBanroBas ¢pusuka (17 yacoB)
CBeToBbBIE KBAHTHI (5 4acoB)

41/1

®otorddext. YpaBHeHue DWHIITEHHA.

42/2

®doronsl. [Ipumenenue Gpororddexra.

43/3

JlaBleHne cBeTa. XMMHYECKOE JCHCTBHUE
cBETa.

44/4

Pemenue 3amau mo treme «CBeTOBBIE KBAHTEI»

45/5

Konrponsnas padora Ne4 o reme
«CBeTOBbIE KBAaHTbBD»

AtomHasi ¢pusuka (3 yaca)

46/1

AHann3 KOHTPOJIbHOM paObOThl U KOPPEKIIUS
YV /. Crpoenne aroma. OnbiTsl Pesepdopra.
[TnanerapHas moaenb aroma. KBaHTOBbIE
noctyJiatel bopa. Jlazepsr.

47/2

[TepBUYHBIN MHCTPYKTAXK 1O OXpaHE TPy1a HA
pabouem mecrte. JlaGopaTopHas pabota Ne7 «
HaOsronenne CIuIomHOro U JINHEHYATOTO
CIIEKTPOB»

48/3

IlepBHUYHBII UHCTPYKTAXK 10 OXpaHe TpyAa HA
pabouem Mecte. JlabopaTopHas padota Ne§ «
HccnenoBaHue crieKTpa BOJIOPOAA»

Du3nka aToMHOro saapa (7 yacos)

49/1

MeTopl perucTpanuy I1EMEHTapHbIX
yacTull. BUJIbI palnOaKTUBHBIX U3Iy4YECHHM.

50/2

PannoaktuBHBIE IpeBpanieHUs. 3aKOH
paaroakTUBHOrO pacnazna. Ilepuon
noJrypacrnaja.

51/3

CrtpoeHue aTOMHOTO siipa. DHEPTHs CBSI3U
saep. MU30Tombl.

52/4

[TepBUYHBII HHCTPYKTAX 110 OXpaHe TPyAa Ha
pabodem mecre. JlabopaTopHas padora Ne9
«OrpeienieHue UMITYJIbCa U SHEPTUU
YaCTHUIbI ITPU ABUXKCHUH B MArHUTHOM I10JIC»

53/5

SAnepuele peakuuu. [lenenune saep ypaHa.
[lenHble ssnepHbIC peakuuy. S nepHbIin
peaxTop.
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54/6

TepmosinepHbie peakuuu. [Ipumenenue
AJIEpHOM DHEPreTUKU. bronornueckoe
JENCTBUE paHaLIHH.

55/7 Kontponbhas padota NeS no teme «ATOoMHas
¢buznka. Pusnka aTOMHOTO SIPA»
JJyieMeHTapHble YacTHLBI (2 yaca)
56/1 AHau3 KOHTPOJIBHON pabOTHl M KOPPEKIUS
YV ]I. ®usuka 31€eMEHTApHbBIX YaCTHIL.
57/2 Enunas ¢usnueckas kapTuHa MUpa
Crpoenue Beesiennoii (5 yacoB)
58/1 Crpoenne Conneuynoi cuctemsl. Cuctema
3emus-Jlyna.
59/2 Oo6mue ceenenus o Comaie. UcTouyHUKN
SHEPIUu M BHyTpeHHee cTpoeHue CoHIa.
60/3 Hamra I'anaktuka. [Ipoucxoxaenue u
HBOJIIOIHSI TAJIAKTUK U 3BE3/.
61/4 Hama IManaktuka. Mecto ConHeuHoi
cucreMsl B [ amaktuke Mueunsii [1yTs.
62/5 Teopust bonbioro B3peiBa 1
pacuupsrouercs BeelenHoi
IloBTOpenue (4 yaca)
63/1 [ToBTOpeHue no reme «MexaHUUECKHE
SIBIICHUSD)
64/2 IToBTOpenue no reme «MoekyisipHas
bu3MKa U TEPMOJTUHAMHKAY
65/3 Hrorosasi koHTpOIBHAsS paboTa.
66/4 AHann3 UTOroBOi paboThl U 00001IEHNE

IIPOMIEHHOI'0 MaTepuaa.

Pe3eps (2 uaca)
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