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1. IInanupyemble pe3yJbTaThl OCBOCHHUS Y4eOHOr0 mMpeaMeTa.
JIn4yHOCTHBIE Pe3yJIbTATHI:

= Hampuomuqeawe eocnumanue:

—TIPOABJIICHUC NHTCPECA K HCTOPHUHU U COBPCMCHHOMY COCTOAHHNIO pOCCHI;’ICKOI;'I HAaYKH;
— I CHHOCTHOC OTHOIICHUC K JOCTHKCHUAM pOCCHﬁCKHX y‘{éHLIX-(bI/ISI/IKOB.

= Fpa.ucdancxoe u 0yx06H0-Hpaecm66’HHO€ socnumaHue.

—TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B O6C}’)KI[€HI/II/I O6HI€CTBCHHO - 3HAYMUMBbIX U OTHYCCKHX HpO6JI€M, CBA3aHHBIX C ITPAKTHUYCCKHUM
IMPUMCHCHUCM I[OCTI/I}KGHI/Iﬁ (1)I/ISI/IKI/I;
—OCO3HAHHUC BAKHOCTU MOPAJIbHO-3THUYCCKUX IMTPHUHIIUIIOB B ACATCIIBHOCTHU y‘{éHOFO.

= Jcmemuueckoe eocnumanue:

—BOCHPUATHE CTETUUECKUX KaUYeCTB HAYKU: €€ TapMOHUYHOTO MTOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

Ilennocmu nayunozo no3sHanus.

—OCO3HAHUE [IEHHOCTH HAayKM KaK MOIIHOIO HWHCTPYMEHTa II03HAHUS MHUpPA, OCHOBBI PA3BUTHUS TEXHOJIOTWM, BaKHEUILIEH
COCTaBIISIIOLLEN KYJIbTYPHI;

—pa3BUTHE HAYYHOU JTF0003HATEILHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOM AESTEIbHOCTH.

»  @Dopmuposanue Kyibmypvl 300p08bs U IMOYUOHATILHO20 ONAZONOTYUUA:

—O0CO3HaHHUC LCHHOCTH 0e30ImacHOTO o6pa3a JKN3HH B COBPCMCHHOM TCXHOJOTHMYCCKOM MHPC, BA)XHOCTH IIPABUII 0e30ImacHOTO
IMOBCACHMA HAa TPAHCIIOPTC, HA A0pOrax, € 3JICKTPHUICCKHUM U TCIIJIOBBIM O60py,Z[OBaHI/IeM B JOMAalIHHX YCJIOBUAX;



—Cc(QOpMUPOBAaHHOCTH HABbIKA pe(IIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAKOI0 K€ MpaBa y JpYyroro 4yeaoBeka.
Tpyoosoe éocnumanue:
—AaKTUBHOE y4YacTHE B PEIICHUM MPaKTUYECKHUX 3a7ad (B paMKax CEMbH, LIKOJbI, TOPOJA, Kpasi) TEXHOJIOTUYECKOH U COILUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOLIMX B TOM YUCIIE€ U 3HAHUU B (DU3UKE;
—MHTEPEC K MPAKTUYECKOMY H3YUYEeHHIO IpodeccHil, CBI3aHHbBIX ¢ (PUUKOM.

=  JKonocuueckoe eocnumanue:

—OpHUEeHTAlUsl HAa NIPUMEHEHHE 3HAaHUN (U3MKHU IJIs pelleHHs 3a7a4 B 00JIaCTU OKpY’Karollell cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX MOCJIEICTBHM Il OKPY KaIOILEeH Cpeibl;
—OCO3HaHHE ITI00ATBHOIO XapaKTepa 3KOJIOTMYECKUX IPOo0JIeM U MyTeH UX peleHUs.

»  Aoanmayus o0yuawuwe20ca K U3MEHAIOWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOTL CPEObl:

—TIO0TPEOHOCTh, BO B3aMMOJICHCTBHM IPU BBHIMOJHECHUU HMCCIICIOBAHUA W TPOCKTOB (PU3NYECKOW HAINPABICHHOCTH, OTKPBITOCTH
OTBITY U 3HAHUAM JPYTHX;

—TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeATEITbHOCTH;

—TMOTPEOHOCTH B POPMUPOBAHNHU HOBBIX 3HAHUM, B TOM 4YHCIIe POPMYTUPOBATEH UACH, TIOHSATHUS, THIIOTE3bI O PU3NIECKUX 0OBEKTaX
W SIBJICHUSX;

—O0CO3HaHHE JePUITUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JIaCTH (PU3HKH,

—IJTAHUPOBAHKUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHMIA,

—CTpeMJICHUE aHAIM3UPOBATh W BBISABISATH B3aUMOCBSI3U TPUPOIBI, OOIIECTBA M 3KOHOMHKH, B TOM YHCJE C HCIIOJIb30BaHHEM
(bU3UYECKUX 3HAHUM;

—OIIEHKA CBOUX JICUCTBUM C YUETOM BIHMSIHUS HA OKPYKAIOUIYIO CPEeIy, BOSMOXKHBIX TTI00abHBIX TOCTIEACTBUM.

MeTanpeaMeTHble pPe3yJbTATHI:

PeryastuBubie YY/I:

OO0yuaronmncs cMOXKeT:

- CaMOCTOSITENIBHO OMPEIENATh IENH, CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a/1adud B OOpPa30BATENbHOMN JCSITEIBHOCTH U
KU3HCHHBIX CUTYAIUX;




- OLICHUBATh PECYPCHI, B TOM YHCJIC BpeMs U IPyrue HeMaTepruaabHbIe peCypChl, HEOOXOAUMBIC JJIsl TOCTIKCHHSI TTIOCTABICHHON
paHee Lenu;

- COIOCTABIISATh UMEIOIIHECS] BO3MOKHOCTH M HEOOXOAUMBIE JIJIL IOCTUXKEHUS 1IEJIH PECYPCHI;

- OMpEENATh HECKOJIBKO MyTeH JOCTUXKEHHUS TTOCTABICHHOM 11ETTH;

- 33/1aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPBIM MOXHO ONPEICIUTh, YTO I1eJIb TOCTUTHYTA,;

- COIOCTABIISATH MOJYYEHHBIN PE3yJIbTaT ACATEILHOCTH C IOCTABICHHON 3apaHee 1eNbIo;

- OIICHWBATh TOCIIEJCTBUS JIOCTHIKCHHS IOCTABJICHHOW IICJIM B JACATCIBHOCTH, COOCTBEHHOM >KM3HU M JKM3HU OKPYKAFOIIHX
JIIOCH.

ITo3naBaTtenbHbIe YY/I:

OOy4JaroIMIACcs CMOXKET:

- KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH HH(POPMAIIMIO C Pa3HBIX MO3UIIN;

- pacno3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

- WCHOJB30BaTh PA3JIMYHBIC MOJCIBHO-CXEMATHYCCKUE CPEJCTBA JIJIS MPEACTABICHUS BBIIBICHHBIX B HWH()OPMAIMOHHBIX
MUCTOYHUKAX MTPOTUBOPECUHIA;

- OCYIIECTBJISTh Pa3BEPHYTHIM MH(POPMAIIMOHHBIN MTOUCK M CTAaBUTh HE €T0 OCHOBE HOBBIE (YueOHbIE U MTO3HABATEIBHBIC) 3a/1aUH;

- UCKaTh U HaXOJAUTh 0000IIEHHBIE CITOCOOBI PEIeHUS 3aa4H;

- IPUBOJIUTH KPUTHYECKUE apTYMEHTHI, KAaK B OTHOIIEHUH COOCTBEHHOI'O CY)KJICHHS, TaK U B OTHOIICHUU JEUCTBUN U CYXJICHUHN
JPYToro 4YeJIOBEKa;

- aHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOIEMHO-TIPOTHBOPEUNBBIC CUTYAIIHH;

- BBIXOJUTH 3a paMKH Y4eOHOTO MpeIMeTa W OCYIICCTBIATH IICJICHANPaBICHHBIH IMOMCK BO3MOXHOCTH ITHPOKOTO IEpeHoca
CPEICTB U CIIOCOOOB JICHCTBUS,

- BBICTpaWBaTh MHAMBUIYAIBHYIO 00Pa30BaTCIbHYIO0 TPACKTOPHIO, YUUTHIBAasl OTPAHUYCHHS CO CTOPOHBI APYTUX YYAaCTHUKOB U
pecypcHbI€ OTHOIICHMUS;

- MCHATh U YACPKHBATh Pa3HBbIC MMO3UIIMHA B TMO3HABATCIBHOW NESITEIHLHOCTH (OBITh YUYCHHKOM M yduTeleM; (GOpMYIUPOBATh
00pa3oBaTeIbHBIN 3aIIPOC M BBITIOIHATH KOHCYJIhTATUBHBIC (YHKIIMH CaMOCTOSATEIIbHO; CTaBUTh IPoOjaeMy U paboTaTh HAI e
pelieHrneM; YIpaBlIATh COBMECTHOU ITO3HABATEILHON JIEATEIIBHOCTHIO U TOAYHHATHCS ).

KommyHnukatuBubie YY/I:

OOyJaroImMnCcs CMOMKET:

- OCYIIECTBIIATH JICIOBYI0O KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIBIMH (KaK BHYTpH 0Opa3oBaTeIbHOM
OpraHu3aIliH, TaK | 3a e¢ Mpe/eIaMHu);




- MIpY OCYIIECTBJICHUH T'PYNIOBON pabOThl OBITh KaK PYKOBOJIWUTENEM, TaK M YICHOM IMPOEKTHOM KOMaHAbI B Pa3HbIX POJIX
(reHepaToOpoM HJI€H, KPUTUKOM, UCTIOTHUTENIEM, IPE3EHTYIOUIUM U T.1I.);

- pa3BEpHYTO, JIOTMYHO W TOYHO M3Jaratb CBOK TOYKY 3PEHUS C MCIOJb30BAHHE AJEKBATHBIX (YCTHBIX M IUCHBMEHHBIX)
SI3BIKOBBIX CPEJICTB;

- pacnio3HaBaTh KOH(MDJIMKTHBIE CUTYAIIMU U MPEIOTBPALATHh KOHMIMUKTBI JO UX aKTUBHOMU (Da3sl;

- COTJIaCOBBIBAThH MO3UIIMHU YWIEHOB KOMaH/Ibl B IpoLecce padboThl HaJl OOIIKUM MPOIYKTOM/PEIICHUEM;

- TPEACTaBIATh MYyOJUYHO PE3yNbTaThl MHAMBUAYAJIbHOM W TPYNIOBOM AEATENBHOCTH, KaK MEpej] 3HAKOMOW, Tak U mepen
HE3HAKOMOM ayJUTOPUEH;

- Toa0upaTh MapTHEPOB ISl JIEJIOBOM KOMMYHMKAIMU, MCXOMSl M3 COOOPaKEHUM pe3yJIbTAaTUBHOCTH B3aUMOJICUCTBHS, a HE
JIMYHBIX CUMIIATHH;

- BOCIIPUHUMATh KPUTHYECKUE 3aMEUaHUsI KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;

- TOYHO U €MKO (pOpMYJIMPOBATh KaK KPUTUUECKHE, TAK U OJI00pPUTENbHBIE 3aMEUaHusl B aJipec JPYTruX JI0Jeil B paMKax JeJI0BOI
1 00pa30BaTEIbHOM KOMMYHUKAIUH, U30€rasi Ipyu 3TOM JIMYHOCTHBIX OLEHOYHBIX CYXICHUH.

IIpeaMeTHBIE pe3yabTaThI

OCHOBBI JIEKTPOAUHAMUKH (MIPOJAOJIKEHHUE)
MarnurtHoe 1oJje
OOyuaemblIif HAyYUTCS
- 1aBaTh ONpPEJECICHUS NOHATUI: MAarHUTHOE T0JI€, UHIYKIHMS MarHUTHOrO MoJjs, BuXpeBoe noise, Cuia Amnepa, cuia JlopeHua,
dbeppomarteTuk, 10MeH, Temieparypa Kropu;
- 1aBaTh OMNpEJIEICHNUE EIUHNIIA UHAYKIUH MAarHUTHOTO T10JIf;
- IEPEUYUCIISATh OCHOBHBIE CBOMCTBA MATHUTHOTO TOJIS;
- n300pakaTh MarHUTHBIC JIMHUU MTOCTOSTHHOTO MarHuTa, MPsIMOTO MTPOBOJTHUKA C TOKOM, KaTyIIKH C TOKOM;
- HaOIIOaTh B3aUMOJICHCTBUE KATYIIIKKA C TOKOM M MarHUTa, MAarHUTHOW CTPEJIKU M TPOBOJHUKA C TOKOM, JIEWCTBUS MATHUTHOTO
OJIs1 HA ABMKYIIYIOCS 3apsKEHHYIO YACTHILY;
- (hopmynupoBaTh 3aKOH AMIiepa, TPAHUIIBI €T0 TPUMEHIUMOCTH;
- OTNpeNeNsATh HANpaBIICHUE JUHUN MAarHUTHOW WHAYKIIMA MAarHUTHOTO TIOJIA C MOMOIIBIO0 MpaBuja OypaBuvKa, HaNpaBIICHUE
BEKTOPOB CHJIbI AMIiepa v cuiibl JIopeHIia ¢ MOMOIIIbIO TTpaBUiia JIEBOM PYKU;
- MPUMEHSATH 3aKOH AMTiepa u popMyITy Jisi BRIYMCIICHUS CHITBI JIOpeHIIa mpu pemeHnu 3a1ay;
- IEPEYHCIIATH TUITBI BEIIECTB TI0 MATHUTHBIM CBOMCTBAaM, Ha3bIBaTh CBOMCTBA JHa-, Mapa- U (heppOMarHeTHKOB;
- U3MEPATH CUITY B3aUMOJCHCTBHS KaTYIIKU C TOKOM U MarHura.




Oobyuaemblil NOIYYUM 803MONHCHOCHL HAYYUMBCS

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb PU3UYECKOU meopul, pa3iuiams cpaHuybl ee NPUMEHUMOCIU U MeCo 8 POy
Opyaux QuauyecKux meoputl;

o - glademv npuemamu NOCMPOeHUs Meopemudeckux O0KA3AmenbCms, a Mmakice NPOSHO3UPOBAHUS 0COOeHHoCcmell
npomexanus u3UYecKUx a6ieHUll U NPOYecco8 Ha OCHOBE NOJIYYEHHbIX MEeOPEeMUYECKUX 86160008 U O0OKA3AMENbCME,

o - XApakmepuzo8amv CUCMEMHYIO C853b MeHCOY OCHOBONOIALAIOWUMU HAYUHBIMU NOHAMUAMU. NPOCMPAHCMEBO, 8DPEMS,
mamepus (8ewgecmao, noie), 08UlNceHue, CUid, SHepeus;

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUYECKUX 3AKOHOMEPHOCHEN U 3AKOHO8,

o - CaAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3ULECKUE IKCHEPUMEHMbl,

e - Xapakxmepuzogamv 2100anibHble NpoOIeMbl, CmoAwue Nneped  Uel08eYeCmBOM: OIHepeemuiecKue, Cbipbesvle,

9KONI02UYeCKUe, — U POb (PUIUKU 8 PeUeHUU IIMUX NPooaem,

o - peuams npaKmuKo-OpUeHmMuUpOBAHHble KAYeCMBEeHHble U pacuemHubvle usuieckue 3a0a4u ¢ 8bl00pom Quzuyeckol mooeu,
UCNONB3YSL HECKONbKO (DUUYECKUX 3AKOHO8 UM (DOPMYI, CEA3bIBAIOWUX U3BECHHble (Qu3uuecKue GeluyuHbl, 8 KOHMeKcme
MeHCNPEeOMEMHBIX C853el;

o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKY UZYYEHHBIX MAWUH, NPUOOPOB U MEXHUYECKUX YCIMPOUCME,

- 00VACHAMb YCI08US NPUMEHeHUsl (QU3U4ecKux mooenel npu peuleHuu @u3uyeckux 3a0ai, HAXo0Umsv AO0eK8AmHYH0
NPeONIoANCeHHOU 3a0aye PuU3UYECKYI0 MOOelb, pa3peuams npooieMy KaKk HA OCHO8e UMEIOWUXC 3HAHUL, MAK U npu noMowu
Memoo08 OYEeHKU.

DJIEKTpOMarHUTHAS MHIYKIIUS

OOyuaemblIil HAyYUTCS

- 1aBaTh OMPEJCICHUS TTOHATHI: SBJICHUE SJIEKTPOMATHUTHON MHIYKIIUU, MATHUTHBIN TO0TOK, DJ{C MHIYKIIMK , THTYKTUBHOCTb,
camounaykuus, IJIC caMOMHIYyKIUY;

- pacro3HaBaTh, BOCIIPOU3BOANTH, HAOIIOJATh SBJIICHUE JIEKTPOMArHUTHOW WHIYKIHMH, TIOKa3bIBATh MPUYWHHO-CIICICTBECHHbIE
CBSI3M TMPU HAOIIOACHUY SIBJICHUS; HAOIIOIaTh U aHATTU3UPOBATH AKCIIEPUMEHTHI, IEMOHCTpHUpYIolue pasmio JIeHa;

- (hopmynupoBaTh npasuiio JIeHIa, 3aK0H 2JIEKTPOMArHUTHON WHAYKITUHU, TPAHUIIBI €T0 TPUMEHUMOCTH;

- ICCTIEZIOBATh SIBJICHHUE DJIEKTPOMArHUTHOW MHTYKITUU;

- TMEPEYUCISITh YCIOBUS, MPU KOTOPHIX BO3HWUKAET MHIYKIIMOHHBIM TOK B 3aMKHYTOM KOHTYpE, KaTYIIKE; ONPEACNATh POJIb
KEJIE3HOTO CEepACYHHMKA B KaTyIIKe, M300pakarh Tpaduueckw BHEIIHEC W HWHIYKIIMOHHOE MArHUTHBIC TIOJSI; OMPEAeIsiTh
HaIPaBJICHUE WHIYKIIMOHHOTO TOKa KOHKPETHOM CUTYaIlUu;

- 00BSICHATH BOBHUKHOBEHHE BUXPEBOTO AIEKTPUIECCKOTO TIOJISL U DIIEKTPOMArHUTHOTO TIOJIS;

- onuChIBaTh Bo3HWKHOBEeHHE DJ[C MHIAYKIINN B IBWKYIIUXCS TPOBOTHUKAX;




- paboTaTh B TIape ¥ TPYIINE MPHU BHITIOJTHEHUN MIPAKTUICCKUX 3aJaHUH, TUIAHUPOBATH SKCTICPUMEHT;

- IEPEYHCIIATH MPUMEPHI UCITOIH30BAHUS SBJIICHUS dJICKTPOMArHUTHON WHAYKITUY;

- pacro3HaBaTh, BOCIPOM3BOANTH, HAOJNIOMATHh SBJICHWE CAMOWHIYKIIUW, TMOKA3bIBAaTh MPUIUHHO-CIICICTBCHHBIC CBS3H TIPU
HaOJII0JICHUN SIBIICHUS;

- (hopmynupoBaTh 3aKOH CAMOWHIYKITUH, TPAHUIIBI €70 IPUMEHHUMOCTH;

- POBOJIUTH AHAJIOTHIO MEKy CAMOWHIYKIINEH U WHEPTHOCTHIO;

- OIIPEJICTIATH 3aBUCUMOCTh MHIYKTUBHOCTH KaTYIIKHA OT €€ JJTUHBI U IJIOMIAH BUTKOB;

- HAXOJUTh B KOHKPETHOW CHUTYallMM 3HAYeHWs: MarHuTHoro mnotoka, DJIC wHaykmmm, DIC WHIYKIUU B JIBHKYIIHXCS
npoBoaHuKkax, 3/1C caMOWHIYKITUU, HHAYKTUBHOCTD, SHEPTUIO MATHUTHOTO TIOJIS.

Obyuaemvlil NOLYYUM BO3MONCHOCHb HAYYUMbCS

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb QU3ULECKOU Meopull, pa3iuyams panuysbl ee NPUMEHUMOCTU U MeCmO 8 psLoy
Opyeux Quauueckux meoputl;

o - slademv npuemamu NOCMPOEHUs Meopemudeckux OO0KA3AMeNbCms, a MaKdice NPOSHOZUPOBAHUSL 0COOeHHOCmell
npomexanus hu3UYeCKUx a6ieHUll U NPOYeCco8 Ha OCHOBE NOLYYEHHbIX MeoPemuyecKux 6160008 U 0OKA3AMENbCNG,

o - XApaKmepuzo8amuv CUCMEMHYIO C853b MeHCOY OCHOBONOIALAIOWUMU HAYYHBIMU NOHAMUSAMU: NPOCMPAHCIEO, 8PeMsl,
mamepus (8ewecmao, noie), O8UNCeHue, CUId, IHEPeUs;

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX PUUYECKUX 3AKOHOMEPHOCIEN U 3AKOHOB,

o - CAMOCMOAMENbHO NIAHUPOSANb U NPOBOOUMb (DU3UUECKUE IKCHEPUMEHMbL,

e - Xapakmepuzo8amv 2100aibHble NpoOIeMbl, CmosWuUe Nneped Yel08eUeCmBOM: OHepeemudecKue, Cblpbesble,
9KONI02UYeCKUe, — U POb (DUIUKU 8 PEUUeHUU IMUX Npooaem,

o - pewamv NPAKMUKo-OPUEHMUPOBAHHbIE KAYECMBEeHHble U pacuemmubvle usuyeckue 3a0aqu ¢ 8bloOpom husuuecKkol

MOOeNU, UCNONb3YS HECKONbKO @U3UYeCKUX 3aKOHO8 UIU (OpMYI, CEA3bl8A0WUX U3BeCHble (u3uYecKue BelUudUHbl, 8
KOHMeEKCme MeHCnpeoOMemHbIX Ces3ell;

. - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCTUKU U3YUEHHBIX MAWUH, NPUOOPO8 U MEeXHUUECKUX YCMPOUCME;
- 00VACHAMb YCI08USL NPUMEHeHUs: @uaudeckux mooenell npu peuleHuu @u3uYeckux 3a0au, HAXo0Umv AO0eKS8AMmHYIO
NpeoNodNCeHHOU 3a0aue Pu3U1ecKyro Mooelb, papeuams npodieMy KaKk Ha OCHO8E UMEIOWUXCSA 3HAHUL, MAaK U npu nomowu
Memo008 OYeHKU.
Kojiedanusi 1 BOJIHBI
MexaHndecKkre KoJieOanust
OO06yuaemblil HAy4UTCS




- JaBaTh OMNpeJeNieHMs: KoiieOaHus, KojeOarenpHas CHUCTEMa, MEXaHWYECKHe KoJieOaHWs, TapMOHHYECKHE KoJieOaHus,
CBOOOJHBIC KOJICOAHUS, 3aTyXamlmue KoJieOaHWs, BBIHYKICHHBIC KOJICOAHWs, PE30HAHC, CMEIICHHE, aMIUINTYyNa, MEpHO/I,
4acToTa, COOCTBEHHAsl 4acToTa, ¢asa;

- IEPEYHCIIATH YCIOBHUS BO3SHUKHOBEHHS KOJICOAHUH, TPUBOIUTH MTPUMEPHI KOIeOaTeIbHBIX CHCTEM;

- OITUCBIBATh MOJICTN: IPYKUHHBIA MasTHUK, MaTEMaTHICCKUN MasTHHUK;

- IEPEYHCIIATH BUJIBI KOJIEOATEILHOTO ABUKCHUS, UX CBOHCTBA;

- pacro3HaBaTh, BOCIPOW3BOANTh, HAOIIOaTh TAPMOHHUYECKHE KOJecOaHUs, CBOOOHbBIE, KoJieOaHus, 3aTyXalolue KoeOaHus,
BBIHYKJICHHBIC KOJIeOaHUsI, PE30HAHC,

- IEPEYHCIIATH CIIOCOOBI TIOJYYCHUS CBOOOHBIX M BBIHYKJICHHBIX MEXaHHUECKUX KOJICOAHUI;

- COCTaBJIATh YPaBHCHUE MEXaHMUYECKHX KOJICOAHMIA, 3alMCHIBATH €r0 PEIICHUE, ONPEACNSATh M0 YPaBHEHUIO KOJIeOATEITLHOTO
JIBUKCHUS TTapaMeTPhl KOJICOaHUS;

- IPEACTABJIATH 3aBUCHMOCTb CMEIIICHUS OT BPEMEHH MPHU KOJICOaHUSAX MAaTEMaTHIECKOTO M MPY>KMHHOTO MasTHUKA TpadrueckH,
OTIPECIISITh 1O TPpauKy XapaKTePUCTHUKU: aMIUIUTYY, ICPHOJ] U YacTOTY;

- HaXOJIUTh B KOHKPETHBIX CUTYaIlUsIX 3HAYCHUS MTePU0JIa MATEMAaTHYECKOTO U IPYKUHHOTO MasTHUKA, SHEPTHHA MAsTHHUKA;

- 0OBSICHATH MPEBPAICHUS YHEPTUHU MTPU KOJICOAHUSIX MAaTEMAaTHYCCKOTO MasTHUKA U Tpy3a Ha MIPYKUHE;

- CCJICA0BATh 3aBUCUMOCTD TIEPHO/Ia KOJICOaHU MaTeMaTHUYEeCKOT0 MasiTHUKA OT €ro JIJTHHBI,

- CCJICA0BATh 3aBUCUMOCTD TIEPHOJIa KOJIeOaHHH rpy3a Ha MPYKUHE OT €TI0 MACCHI.

Obyuaemvlil NOLYYUM BO3MONCHOCHb HAYYUMbCS

. - HOHUMAMb U 0OBACHAMb YEIOCMHOCHb U3UYECKOU Meopull, pasiudams epaHuybl ee NPUMEHUMOCMU U MeCmO 8 POy
Opyeux uauuecKux meoputl;

. - gnademv npuemMamu NOCMPOEHUsT MeoPemuyeckKux O00KA3amenbcms, d makdce NPOSHO3UPOBAHUSL O0CODeHHOCmell
npomexanusl Yu3uULecKux A81eHuUll U NPoYecco8 Ha OCHOBE NOLYUEHHbIX MeOPEeMUUEeCKUX 8bl80008 U OOKAZAMENbCNG,

. - XApaxkmepu3o8amv CUCMEMHYIO C853b MedHCO) OCHOBONOLALAIOUWUMU HAYUHLIMU NOHAMUSMU: NPOCMPAHCMEBO, BPeMs,
mamepus (8eujecmao, noje), 08UdICeHue, Cuid, IHepPusl;

. - 8bIOBUAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONAAIOWUX PUIULECKUX 3aKOHOMEPHOCMEL U 3AKOHO8;

. - CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (hU3ULECKUEe IKCNePUMEHMbL,

. - Xapakmepuzosamov 2100aNbHble NPoOAEMbl, CMoAwjue neped Uelo08euecmeoM. HdHepeemudecKue, Culpbesvle,
sKoN02U"ecKuUe, — U Poib PU3UKU 6 peueHUU SMux npooiem;

. - pewams NpaKmuKo-opUeHmMuUpoOsaHHble Kauyecmeennvle U pacuemuvle Guiauueckue 3a0adu ¢ 6bloopom Gusuueckoll

MO@@JZU, UCnoJib3ysl HECKOJIbKO d)u3uqecm¢x 3AKOHO6 UJ1u ¢0pﬂ/ly]l, CeA3bleAIOUX U3B€ECNIHbLE qbuauqecmte 6€J/IU4UHbL, 6
KOHmeKkcme Meofcnpedmemezx 06}13611,'



o - 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKY U3YYEHHBIX MAWUH, NPUOOPOS U MEXHUUECKUX YCMPOUCms;
- 00VACHAMb YCI08USL NPUMEHeHUsl (QU3UYecKux Mmooelel npu peuleHuu @Qu3uyeckux 3aoad, HAXo0umsv A0eK8amHymo
npeoNodNCceHHOU 3a0aye usuUyecKyro MoOelb, paspeuiams npooieMy KaKk Ha OCHOBe UMEIOWUXC 3HAHUL, MAaK U npu NoMowu
Memoo08 OYeHKU.
DJIEeKTPOMATrHUTHbBIC KOJICOAHUS
OOyuaemblil HAyYuTCS
- J1aBaTh OMNPEJCIICHHS TMOHATHUSAM: 3JICKTPOMArHUTHBIE KoJieOaHUs, KOJeOaTeNbHBIH KOHTYpP, CBOOOIHBIC 3JIEKTPOMArHUTHBIC
KoicOaHUs, BBIHY)KJICHHBIC JJICKTPOMArHUTHBIC KOJcOaHMS, TEPEMCHHBIA JJICKTPHYCCKHH TOK, aKTHBHOE COMPOTHUBIICHUE,
JCHCTBYIOIIECE 3HAUCHHE CHIIBI TOKA, JICHCTBYIOIIEE 3HAUCHUE HANIPSDKEHUS, TpaHchopmaTop, KO3 HUIIMEHT TpaHCHOPMAIIHH;
- 1300paXkaTh CXEMY KOJICOATEITLHOTO KOHTYPa M ONHUCHIBATH CXEMY €ro paOdOThHI;
- pacIio3HaBaTh, BOCIPOU3BOIUTh, HAOIIOAATh CBOOOHBIC AJICKTPOMArHUTHBIC KOJIeOAHWs, BBIHY)KJICHHBIC AJICKTPOMArHUTHBIC
KoJicOaHUs, pE30HAHC B IIEMU IEPEMEHHOTO TOKa;
- aHAJIM3UPOBATH NPEBPAILCHUS SHEPTHH B KOJIEOATEIIBPHOM KOHTYPE MPH 3JICKTPOMAarHUTHBIX KOJICOAHMSIX;
- MPEACTAaBIATh 3aBHCHUMOCTh O3JICKTPUYCCKOTO 3apsjia, CHIBI TOKAa M HANpsHKEHUS OT BPEMEHH TIPH CBOOOIHBIX
AIEKTPOMArHUTHBIX KOJIEOAHUSIX; ONIPENeNsiTh Mo rpaduKy KoiaeOaHuil ero XapakTepUCTUKN: aMIUTUTYAY, IEPUOJ] U YaCTOTY;
- IPOBOJIUTH AHAJIOTHIO MEXKTy MEXaHUYECKUMH U 3JIEKTPOMATHUTHBIMU KOJIEOAHUSIMU;
- 3amnuckiBaTh (opmyny ToMmcoHa; BBUHUCIATH C TOMOUIBI0 QopMynsl ToMcCOHa TEpPHOJ W YACTOTYy CBOOOJIHBIX
AIIEKTPOMArHUTHBIX KOJEOAaHMIt; OMIpeeATh EPHO/I, YACTOTY, aMILTUTYAY KOJeOaHu B KOHKPETHBIX CUTYaLIUSIX;
- 0OBSICHATH MPUHIIMII TTOTYYEHUS IEPEMEHHOTO TOKA, YCTPOHCTBO T€HEpaTOpa MEPEMEHHOTO TOKa;
- Ha3bIBaTh OCOOCHHOCTH TIEPEMEHHOT0 JIEKTPUUYECKOTO TOKA Ha YYACTKE LIETIH C PE3UCTOPOM;
- 3aIUCBIBaTh 3aKOH OMa IS IeTH MEPEMEHHOTO TOKa;
HaXOJUTh 3HAYCHMS CUJIbI TOKA, HANPSDKCHHs, aKTUBHOTO COMPOTHUBJICHUS ILIETH NMEPEMEHHOTO TOKa, NEHCTBYIONINX 3HAUYCHUN
CWJIBI TOKa ¥ HATPSKECHUS,
- Ha3bIBaTh YCJIOBHSI BOBHUKHOBEHHS PE30HAHCA B IIETIH MIEPEMEHHOTO TOKA;
- OIIUCHIBATh YCTPOMCTBO, MPUHITUII ACHCTBUSL U MMPUMEHEHUE TpaHCPOopMaTOpa;
- BBIYUCIIATH KO3(PPUIIUEHT TpaHCPOpMAIIUK B KOHKPETHBIX CUTYaIIHSIX
Ob6yuaemblti NOIYUUM B03MONCHOCHL HAYYUNBCS

e - NOHUMAamMb U 0OBACHAMY YEIOCMHOCHb PUUYECKOU Meopull, pa3iuiams epanuybl ee NPUMEHUMOCMU U MeCo 8 Py
opyeux Qusuyeckux meopuii;
e - 81A0emb npuemamu HNOCMPOEHUs MeopemudecKux OO0KA3amenbCme, d maxkdice HpPOSHO3UPOBAHUSL O0COOeHHOoCmel

npomexKaHus qbu3uqecmtx SA6NeHUU U npoyeccoe Ha OCHO6€ NOJIY4EeHHbIX meopenudecKux 66160008 U aOKCZS’ClmeJZbCWZB,'



. - Xapakxmepu3o8ams CUCEMHYIO C8513b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIMU: NPOCMPAHCINGO, 8DEMS,
mamepus (ewjecmao, noje), 08udNCeHue, Culd, IHepusl,

U - 8b106USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHoOeOnNnoazarnuwux gbu3uqe01<ux 3aKOHOM€pH0cm€ﬁ U 3AKOHO6,

] - camocmoAamellbHo nianupoeams u I’lpOGOOUWlb gbu3uqea<ue dKcnepumernmal,

] - Xapakmepusoeambs 2no0babHbvle I’lp06]l€ﬂ/lbl, cmoAawue neped yejoeedecmeom. IHepeceemudecKkue, colpbeesble,
JdKoJsiocudecKkue, — u pojo QbMS’MKM 6 peuleHuu omux I’lp06]l€]|/l,'

] - peuams npaKkmuKo-OpueHmupoearHble KAYeCni6eHHble U pacdemHble qbué’l/l’-leCKl/le 3a0ayu ¢ 6bl60p0]l/l QbMSMLlQCKOﬁ

MOOenu, UCNONb3YS HECKOIbKO QU3UYeCKUX 3aKOHO8 U (QOPMYN, CEA3bIBAIOWUX U3BECMHble (Qu3uyecKue GeluyuHbl, 8
KOHMeEKCme MelCnpeoMemHbIX C8A3ell

o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKU U3YUEHHbIX MAUUH, NPUOOPO8 U MEXHUYECKUX YCIMPOUCME,
- 00VACHAMb YCI08USL NPUMEHeHUsl (QU3U4ecKux mooenell npu peuleHuu @u3uyeckux 3a0ad, HAXo0Uumsv aA0eK8AmHYHO
NpeoNodNCeHHOU 3a0aye u3UYecKyr0 MOOelb, pa3peuams npoodiemMy KaKk Ha OCHOBe UMEIOWUXCSA 3HAHUU, MAaK U npu noMOuu
Memoo08 OYeHKU.
MexaHWYeCcKUe BOJIHBI
OOy4aeMblil HayIHuTCS
- TaBaTh OTpE/ICIICHUS IOHATHI: MEXaHNYeCcKasi BOJTHA, TIONIEpEeYHasi BOJIHA, TPOOIbHAs BOJIHA, CKOPOCTh BOJIHBI, JIJTHHA BOJIHBI,
¢a3a BOJIHBI, 3ByKOBasi BOJTHA, TPOMKOCTh 3BYKa, BEICOTA TOHA, TEMOp, OTpaKeHHE, MTPEIIOMIICHHUE, TIOTIIOIIEeHNE, HHTePEPECHITHS
MEXaHUYECKUX BOJIH, KOT€PEHTHBIC HCTOYHHUKH, CTOSIYAsl BOJIHA, aKyCTHYECKUN PE30HAHC, TUIOCKOTIOISIPU30BaHHAs BOJTHA;
- IEPEYUCIIATH CBOMCTBA M XapaKTEPUCTHKH MEXaHUIECKUX BOJIH;
- pacmo3HaBaTh, BOCIPOU3BOJIUTH, HAOIIOAATh MEXaHWMYECKHE BOJHBI, MOMEPEUYHBIC BOJHBI, MPOJOJIbHBIC BOJHBI, OTPAKECHUE
npeJIOMJICHHE, MOTJIONICHHE , MHTEP(HEPCHIIMIO MEXaHNYECKUX BOJIH;
- Ha3bIBaTh XapaKTEPUCTUKU BOJIH: CKOPOCTh, YACTOTA, IJTMHA BOJHBI, pAa3HOCTH ()a3 BOJIH;
- OIIPENIETISATh B KOHKPETHBIX CUTYAIUAX CKOPOCTH, YaCTOTHI, ITTMHBI BOJIH, PA3HOCTH (ha3.
Obyuaemvlil NOIYYUM BO3MONHCHOCHIb HAYYUMBCS

e - NOHUMAMb U 0OBSACHAMb YELOCMHOCMb PU3UYECKOU Meopul, pa3iuyams panuybl ee NPUMEHUMOCTU U MeCMO 8 Psoy
Opyaux uzuueckux meopuil,

o - Bla0emb NpuemMamu NOCMPOEHUs Meopemudeckux O00KA3amenbCme, a makice NPOoSHOIUPOSAHUS O0COOeHHOCmel
npomeKanus uaUYecKux A61eHUll U NPOYecco8 Ha OCHOBE NOLYYEHHbIX MeoPemuUYecKUx 8160008 U 00KA3AMENbCNE,

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX DUSUYECKUX 3AKOHOMEPHOCMEN U 3aKOHO8;

o - CaMOCMOAMENbHO NIAHUPOSAMb U NPOBOOUMb PU3UUECKUe IKCHEPUMEHMbl,




- peuiamv npaKkmuKo-OpUeHmMUposanHvle KayecmeeHuvlie U paciemuvle usuieckue 3a0a4u ¢ 8bloOpoM Pu3uueckol Mooeu,
UCNONb3YSl HECKONbKO (PUUYECKUX 3AKOHO8 UMU DOpMYI, CA3bI8AIOWUX U38eCcmHble (hu3uiecKue 6eIuyunvl, 8 KOHMeKCme
MeAHCNPEeOMEemHbIX CsA3el.

DNEKTPOMATrHUTHBIC BOJIHEI

OOyuaemblil HAyYuTCS

- JlaBaTh OTpEJCNICHUS] TOHITHIA: 3JEKTPOMAarHUTHOE TOJIE, BUXPEBOE JIIEKTPHUUECKOE TIOJIe, SJICKTPOMArHUTHBIC BOJHBI,
CKOpOCTh BOJHBI, JJIMHA BOJHBL, (Da3a BOJHBI, OTpPaXCHHE, NPEIOMIICHHE, TOIJIOMICHNEe, WHTephepeHnrs, TudpaKIys,
MONIEPEYHOCTh, TOJSPH3AIMs  DJICKTPOMArHUTHBIX  BOJH, PAaAMOCBS3b, PATUOJOKAIMS, aMIUTUTYAHAsS  MOJIYJISALNA,
JIETEeKTUPOBAHHE;

- 00BSCHATH B3aUMOCBSI3b IEPEMEHHBIX ANEKTPUUECKOTO U MArHUTHOTO TIOJIEH;

- PECOBAaTh CXEMY PaclpOCTPaHEHHUS HIEKTPOMArHUTHOUW BOJIHEI;

- IEPEYUCIIATH CBOMCTBA M XapaKTEPUCTHKH JICKTPOMATHUTHBIX BOJIH;

- pacro3HaBaTh, HAONIOMATH JJIEKTPOMATHUTHBIC BOJHBI, M3ITY4YCHHE, NMpPHUEM, OTpPaKCHWE, IOTJIONMIEHUE, HWHTEp(epeHIHIo,
mudpaknuro. [lomspu3anuio IeKTPOMarHUTHBIX BOJIH;

- HAXOJUTh B KOHKPETHBIX CUTYaIUAX 3HAUEHHS XapaKTEPUCTHK BOJH: CKOPOCTH, YaCTOTHI, AJIMHBI BOJHBI, pa3HOCTH (a3;

- OOBSICHATH MPUHIIHI PATUOCBS3H U TEJICBUICHUS.

Ob6yyaemvlii NOIYUUM 803MONCHOCTb HAYYUNBCS

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb PU3ULECKOU Meopull, pa3iuyams panuybl ee NPUMEHUMOCIU U MeCmo 8 Psoy
Opyeux Guauueckux meoputl,

e - slademv npuemMamu NOCMPOeHUs Meopemudeckux OO0KA3AMenbCms, a MakKdice NPOSHOZUPOSAHUs O0COOeHHOCHel
npomeKanus Pu3UYeCKUx a6ieHUll U NPOYeCco8 Ha OCHOBE NOLYYEHHBIX MeoPemuyecKUx 6160008 U 0OKA3AMENbCNG,

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIALAIOWUX (PUUYECKUX 3AKOHOMEPHOCIEN U 3AKOHOB,

o - CAMOCMOAMENbHO NIAHUPOSANb U NPOBOOUMb PU3UUECKUE IKCHEPUMEHIMbL,

- peulams NPAKMuUKO-OPUEHMUPOBAHHbIE KAYeCMBeHHble U pacuemubvle uzuyeckue 3a0auu ¢ 6blOOpoM huzudeckol mooei,
UCNOAB3YSL HEeCKONbKO (DU3UUECKUX 3AKOHO8 UNU (DOPMYI, CEA3bl8AlOWUX U38eCmHble (u3uyecKue Geluyunbl, 8 KOHmeKcme
MeANCNPEeOMEMHbBIX CE53ell.

OnrTuka

CBETOBBIC BOJTHEL.

I'eomeTpuyeckast ¥ BOJIHOBAs ONTHKA

OO06yuaemblil HAy4UTCS




- JlaBaThb OMNPEAEJECHUS TMOHITUN: CBET, KOPIYCKYJISIPHO-BOJHOBOUM Jyallu3M CBETa, T€OMETPUYECKas ONTHUKA, CBETOBOM JIyY,
CKOpPOCTh CBETa, OTPAXKEHUE CBETA, MPEIOMJICHHE CBETA, MOJHOE OTPAKEHUE CBETA, Yroja MAaJACHUS, YroJl OTPa)KCHHs, Yroj
MPEJIOMIICHHS, OTHOCUTEIBHBIN IMOKa3aTelb MPEeIOMIICHUS, aOCOJMIOTHBIM MoOKa3zaTeslb MpEeJIOMIICHHs, JuH3a, (OKycHOe
pacCTOSIHUE JIMH3BI, ONITUYECKas CHUJIa JIMH3BI, TUCIIEPCHs CBETa, MHTep(epeHIus cBeTa, TudpaKIMOHHAs pelIeTKa, MoasIpu3alus
CBETa, ECTECTBEHHBIN CBET, IIJIOCKONOJISAPU30BAHHBIN CBET;
- ONKUCHIBATh METOJbI U3MEPEHHS] CKOPOCTH CBETA;
- IEPEYUCISATH CBOMCTBA CBETOBBIX BOJIH;
- pacro3HaBaTh, BOCIPOU3BOJANTh, HAOJIIOJATh PACHPOCTPAHCHHE CBETOBBIX BOJIH, OTpa)K€HUE, MPEJIOMIICHHE, MOTJIOIICHHE,
JUCIIEPCUIO, HHTEP(PEPEHIINIO CBETOBBIX BOJIH;
- popmymnupoBaTh npuHIU [ t0MreHca, 3aKOHbI OTPAXKEHUS U MPEIOMIICHUS CBETA, TPAHUIIBI UX TPUMEHUMOCTH;
- CTPOUTH XO/J1 JIy4el B MJIOCKOMAPAIIICTbHOMN MJIACTUHE, TPEYTOJIbHOU NPU3ME, TOHKOM JIMH3E;
- CTPOUTH U300paKeHUE MPeIMETa B TUIOCKOM 3e€pKaJie, B TOHKOH JIMH3E;
- MIEPEUUCIIATh BUJIBI JIMH3, X OCHOBHBIC XapaKTEPUCTUK — ONMTUUYECKHUU IIEHTp, TJIaBHAsS ONTHYECKas O0Ch, (OKYC, ONMTHUYECKAs
Cuna;
- HaxXoAUTh B KOHKPETHOM CHUTyalldu 3HAYEHUs YyIJla MaJCHUs, yIyla OTPAXKEHWs, yria MPEeIOMIIEHHUS], OTHOCHUTEIHHOIO
MoKazaTeNsl MpeIOMJICHUs, aOCOIIOTHOTO IIOKa3aTess MPEJIOMIICHHS, CKOPOCTH CBeTa B cpene, (HOKYCHOrO pacCTOSHUS,
ONTUYECKON CHJIBI JIMH3BI, YBEJIWYEHHUS JIMH3BI, TMepuoja AUGPAKIIMOHHOW pEHIeTKH, MOJOKEHUS HWHTEeP(EpPEeHIIMOHHBIX U
TU(HPaKITIMOHHBIX MAKCUMYMOB U MUHUMYMOB;
- 3aITMCHIBATh (POPMYJTY TOHKOM JIMH3BI, HAXOJIUTh B KOHKPETHBIX CUTYAIIMX C €€ TIOMOIIbI0O HEU3BECTHBIC BEJIMUHHBI,
- O0BSICHATH MPHUHITUTT KOPPEKIIMHU 3PEHUS C TTIOMOIIBIO OYKOB;
- JKCIIEPUMEHTAJIPHO OIpEeeATh IOoKa3aTellb MNPEIOMJICHUS Cpeabl, (POKYCHOE pacCTOSHHE COOMparolield JUH3BI, JJIUHY
CBETOBOM BOJIHBI C TIOMOIIBIO JU(DPAKITMOHHON PEIICTKH;
- BBIJICJISITh OCHOBHBIE ITOJI0KEHUS KOPITYCKYJSIPHOM U BOJIHOBOM TEOPUH CBETA
Obyuaemblil NOLYUUM BO3MONCHOCTb HAYYUMbCSL

. - HOHUMAMb U 0OBACHAMb YEIOCMHOCMb DU3ULECKOU Meopul, pa3iuiams epanuybl ee NPUMEHUMOCU U MeCmo 8 Psoy
Opyeux Gusuueckux meoputl,

. - gnademv HNpueMamu NOCMPOCHU MeoPemuyeckKux O00KA3amenbCmes, a maxKice HpPOSHO3UPOBAHUSL O0COOeHHOoCmel
NPOMeKaHus Pu3U4ecKux 81eHull U nPoyecco8 Ha OCHOBe NOJIYUEHHbIX MeoPemMUYeCKUX 8bl80008 U 00KA3AMEeIbCIE,

. - Xapakmepuzo8amv CUCMEMHYIO C853b MeHCO) OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUAMU: NPOCMPAHCMEBO, 8PEMs,
mamepus (8eujecmao, nojie), 0sudceHue, CUid, SHepeusl;

. - 8bI0BUSAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIAAIOWUX DUIULECKUX 3AKOHOMEPHOCHEU U 3aKOHO8,



. = CAMOCMOANMENbHO NIAHUPOBANb U I’lpOGO@Ml’I’lb gbu3uqe01<ue IKCnepumeHmasl,

. - Xapakmepusoeamao 2noobanvhvle I’lp06Jl€Mbl, cmoAauue nepec) yenosedecmeom. JIHepeemuuecKue, Coblpbeesble,
JKoJI0cu4ecKue, — U poJib ngS’MKM 6 peeruu smux npo@zem;
U - peuiamdsb npaKkmuKko-OpUEHMUPOBAHHbIE KAYECMEBEHHbIE U pPACHEMHbLE d)l/lb’l/l'-leCKue 3a0ayu ¢ 6bl60p0]l/l qbu&’ulleCKOl:i

MOOenu, UCNONb3YS HECKONbKO (QU3UYUEeCKUX 3aKOHO8 UM (HOPMYI, CEA3bIBAIOWUX U38eCmHble (U3UYecKue GeluyUunsl, 8
KOHMeEKCme MelCnpeoMemHbIX C8A3ell,

o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKU U3YYUEHHbIX MAUUH, NPUOOPO8 U MEXHUYECKUX YCIMPOUCME,
- 00VACHAMb YCI08USL NPUMEHEHUsl (QU3UYecKux mooelel npu peuleHuu @u3uyeckux 3aoad, HAXo0Umsv A0eK8AmHYH0
NPeoNoANCeHHOU 3a0aye u3UYecKyr0 MOOelb, pa3peuams npooieMy Kak Ha OCHOBe UMEIOWUXC 3HAHUL, MAK U npu noMowu
Memoo08 OYeHKU.
W3nyveHus ¥ CIICKTPbI
OOyuaemblil HAyYuTCS
- J1aBaTh  OMNpEJCIICHWEC  TOHATHH,  TEIUIOBOC  M3JIyYCHHE,  OJICKTPOJIOMHUHECICHIUS,  KaTOJOJIFOMHUHECIICHITUS,
XEMHOJTIOMHHECIICHITUS, (DOTOJFOMUHECIICHIINS, CIUIONIHOW CHEKTp, JUHEHYATBIA CIHEKTP, IOJIOCAThIM CHEKTP, CIICKTP
TIOTJIONICHNUS, CTICKTPAIbHBIA aHAIN3,
- IEPEYUCIIATh BUJIBI CIIEKTPOB;
- pacro3HaBaTh, HAONIONATh CIUIOIIHON CIEKTp, JUHEHYAThIA CHEKTP, IMOJIOCATHIN CIEKTP, CIEKTP H3JIYYCHUS W CIEKTp
TIOTJIOIICHUS;
- IEPEYUCIIATH BUJIBI AJICKTPOMArHUTHBIX U3TYYCHHH, NX HCTOYHUKH, CBOMCTBA, IPUMCHECHHE;
- CPaBHHBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH Pa3HOM YaCTOTHI.
Obyuaemblti NOIYUUM B03MONCHOCHLL HAYYUNBCS

e - NOHUMamMb U 0OBACHAMb YEIOCMHOCHb QUUYECKOL MeoOPUl, paiuiams SpaHuybl ee NPUMEeHUMOCIU U MeCmo 8 psaoy
opyeux Qusuyeckux meopuii;

e - glademb nNpuemMamu NOCMPOEHUs Meopemudeckux O00OKA3amenbCms, a MmakKdice HPOSHO3UPOBAHUS 0CODeHHocmel
NPOMeKaHUus hu3U4eCcKux A61eHull U nPoyYecco8 Ha OCHOBe NOJIYUEHHbIX MeoPEeMUYeCKUX 8b1860008 U OOKA3AMENbCME;

e - 8bl0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIALAIOWUX DUIUUECKUX 3aKOHOMEPHOCMEU U 3AKOHO8,

o - CAMOCMOAMENbHO NIAHUPOBAMb U NPOGOOUMb PuU3UUECKUE IKCNEPUMEHNDL,

- pewams NPaAKmuKo-opuUeHmupo8anHvie KaieCmeenHvle U pacuemuvle Quauyeckue 3a0auu ¢ 8bl0opom Guzuneckol mooenu,
UCNONBL3YSL HECKONbKO (QU3UYECKUX 3AKOHO8 UMU (QOpMYI, CEA3bIBAIOWUX U3BECmHble Qu3uyecKue BeluyuHbl, 8 KOHMmMeKcme
MeHCNPeOMEMHbBIX CE53el.

OcHoBa crienMaJbHOM TEOPUU OTHOCUTEIbHOCTH



OOyuaemblil HAyYuTCS

- JlaBaThb ONpEJEJICHUsl IMOHATUMN: COOBITHE, MOCTYJaT, MHEpLHAJbHAasg CHCTEMa OTYeTa, BpeMs, JJMHA Tela, Macca MOKOf,
WHBAPUAHT, YJHEPT U MOKOS;

- 00BSICHATH NPOTUBOPEUHNS MEKIY KIIACCHUECKOW MEXaHUKOM U 3JIeKTpoAnHaMukoi Makcseisia u npuuunsl nosisienus CTO;

- hopmynupoBats noctynarsl CTO;

- popmymnupoBaTh BIBOJIbI U3 noctyiaaToB CTO

Ob6yuaemblii NOIYUUM B03MONCHOCHb HAYUUMNBCS

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb QU3UUECKOU Meopul, pa3iuyams epanuysbl ee NPUMEHUMOCU U MeCmO 8 psoy
Opyeux Quauueckux meoputl;
e - glademv npuemamu NOCMPOEHUs Meopemuideckux OO0KA3AMenbCms, d MmMaxdce NPOSHO3UPOBAHUS OCODEHHOCmell

npomexanus hu3UYeCKUx sa61eHUll U NPOYeCco8 Ha OCHOBE NOLYYEHHbIX MeoPemuyecKux 6160008 U 0OKA3AMENbCNG,
- 8b108U2AMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONLALAIOUUX PUZULECKUX 3AKOHOMEPHOCMEU U 3AKOHO8
KBanrtoBas ¢pusunka
CBETOBBIC KBAaHThI
OOyuaemblIil HAyYUTCS
- 1aBaTh OIpeAesieHus MOHATU: GoTord(eKT, KBAaHT, TOK HACBILIEHUS, 3a/IEpKUBAIOIIIEE HANpsKeHUe, paboTa BhIX0/1a, KpacHas
rpanuna gorodddexra;
- pacro3HaBaTh, HaOMOAATh sBIeHUE GoTodPdeKTa;
- OUCHIBATH OMBITHl CTOJIETOBA;
- popmymnupoBaTs runote3y [lmanka o kBaHTaX, 3aKOHBI (hO0TOIPDEKTa;
- aHAJIM3UPOBATH 3aKOHBI (hOTOIP(DEKTA;
- 3aMKCHIBATh U COCTABIIATh B KOHKPETHBIX CUTYaIlUsX ypaBHeHUE DWHIITEHHA 151 GoTodhPeKTa M HAXOAUTh C €r0 OMOIIBIO
HEU3BECTHBIC BEINYUHBI,
- IPUBOJIUTH MIPUMEPHI UCTIONB30BaHus (PoTodddhexTa;
- OOBSICHATH CYTh KOPITYCKYJISIPHO BOJTHOBOTO Jyallu3Ma;
- OIIUCHIBATH OMBITHI JIebeneBa Mo M3MEPEHUIO 1aBIICHUS CBETA U MOATBEPKIAIONINX CIOKHOE CTPOCHHUE aTOMa;
- aHANMM3UpPOBaTh PAOOTy YYEHHBIX MO CO3J@HUI0O MOJEIN CTPOCHHS aTroMa, MOJYYCHHIO BBIHY)KJICHHOTO W3ITyYCHUS,
MPUMEHEHUH JIa3€POB B HAYKE, MEIUIIMHE, TPOMBITINIEHHOCTH, OBITY
Ob6yuaemblti NOIYUUM B03MONCHOCHL HAYYUNBCA
o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb PU3UYECKOU Meopul, pa3iuyams panuybl ee NPUMEHUMOCIU U MeCmo 8 psoy
opyaux usuueckux meoputi,




. - e1ademob npuemamu nocmpoerusd nieopemudecKux ()OKCZS’ClmeJZbCI’I’l& a makoice npocHO3UpPoOBaHUA ocobennocmeti
NpOmMeKaHuA qbusuttecmx S6NeHUU U npoyeccos Ha OCHOB€E NOJIY4YEeHHblLX meopemudecKux 66160008 U OOKCIS’ameJZbCWlG,'

U - Xapakmepuszoeanib CUCMEMHYI C643b Meofcdy OCHOgBOno1azarowyumu HayunbviMu NOHAMUAMU. NPOCMPAHCMEO, 6PEMA,
mamepus (661/1466'1’)’160, nwze), 06u9fC€H1/l€, cuna, dHepeus,

] - 6b106USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHoeonoJlaearouux gbusuqecmtx 3aKOHOM€pHOCI’I’l€12 U 3dKOHO86,

] - camocmoAamellbHo nianupoeams u I’lpOGOOUWlb gbu3uqea<ue dKcnepumernmal,

] - Xapakmepuszoeambs 2nobabHbvle np06]l€Mbl, cmosuue nepec) yejpoeevecmeom. IOHepeemuvecKkue, coulpobeesble,
JdKoJjiocudecKkue, — u pojo qbus’uku 6 peuleHuu smux I’lpO6JZ€M,'

] - peuams npaKkmuKo-OpueHmupoearnHble KAYeCni6EeHHble U pacCUemHble qbu3utteCKue 3a0ayu ¢ 6bl60p0]l/l le/lé’l/llleCKOﬁ

MOOenu, UCNONb3YS HECKOIbKO QU3UUEeCKUX 3aKOHO8 UNU (QOpMYI, CEA3bI8AIOWUX U3BeCHble (Qu3utecKue BelUdUHbl, 6
KOHMeEKCme MelCnpeoMemHbIX CA3ell,

o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKU U3YHUEHHBIX MAUUH, NPUOOPO8 U MEXHUYECKUX YCIMPOUCME,
- 00VACHAMb YCI08USL NPUMEHeHUs QuU3udecKux mooenel npu peuleHuu @uuyeckux 3aday, HAX00UMb A0eK8AMHYIO
NpeoNIoANCeHHOU 3a0aye uU3UYECKYI0 MOOelb, pa3peuams npooieMy KaKk HA OCHOBe UMEIOWUXC 3HAHUL, MAK U npu nomMowu
Memoo08 OYeHKU.
AtomHas duszmka
OOy4aeMblil HayIHuTCS
- J1aBaTh OMpEJEICHUS MOHITHIA: aTOMHOE SAPO, SHEPTeTUUECKUI YPOBEHB, YHEPTHsI HOHU3AIINHU, CIIOHTAHHOE M BBIHYKJICHHOE
U3JTy9ICHHUE CBETA;
- OTIMCHIBATH OMBITHI Pe3epdopaa;
- OIIMCHIBATh M CPAaBHUBATH Mojiesn atToMa ToMcoHa u Pesepdopaa;
- paccMaTpHUBaTh, UCCIICIOBATh U OTIMCHIBATH JIMHEHYATHIC CIICKTPHI,
- (opMynupoBaTh KBaHTOBBIE TOCTYNaThl bopa; OOBSICHATH JAMHEHYAThl CHEKTPHI aTOMa BOJOpPOJa HAa OCHOBE KBAHTOBBIX
nocrynaroB bopa;
- paccyMTHIBaTh B KOHKPETHOW CHUTYallMd YACTOTY W JUIMHY BOJIHBI MCITyCKaeMoro (hpoToHa mpu Mepexojie aTomMa M3 OJHOTO
CTAIlMOHAPHOTO COCTOSIHUS B JIPYTO€
Obyuaembiti NOIYUUM B0ZMONCHOCHL HAYYUMBCSL
o - NOHUMAMb U 0OBACHAMb YEIOCMHOCMb PUUYECKOU MeopUll, pa3iuiams Spanuybl ee NPUMEHUMOCTNU U MeCmo & psidy Opyeux
Quzuueckux meoputi;

o - glademv npuemMamu NOCMPOeHUs Meopemudeckux OO0KA3AmenbCms, a makice NpOSHO3UPOBAHUS 0COOeHHOCmell
npomeKanus uaUYecKux a61eHUll U NPoYecco8 Ha OCHOBE NOLYYEHHbIX MeopemuyecKUx 8160008 U 00KA3AMENbCNE,




. - Xapakxmepu3o8ams CUCEMHYIO C8513b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIMU: NPOCMPAHCINGO, 8DEMS,
mamepus (ewjecmao, noje), 08udNCeHue, Culd, IHepusl,

U - 8b106USAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHoeonoaazaruux QbMS’uLleCKMX SClKOHOMepHOCWlelj U 3dKOHO6,

] - camocmoAamellbHo nianupoeams u I’lpO@OOUWlb gbu3uqea<ue dKcnepumernmal,

] - Xapakmepusoeambs 2no0babHbvle I’lp06]l€ﬂ/lbl, cmoAawue neped yejoeedecmeom. IHepeceemudecKkue, colpbeesble,
JdKoJsiocudecKkue, — u pojo QbMS’MKM 6 peuleHuuU omux I’lp06]l€M,'

] - peuams npaKkmuKo-OpueHmupoearHble KAYeCni6eHHble U pacdemHble qbu3uttea<ue 3a0ayu ¢ 6bl60p0]l/l QbMSMLlQCKOﬁ

MOOenu, UCNONb3YS HECKOIbKO QU3UYeCKUX 3aKOHO8 U (QOPMYN, CEA3bIBAIOWUX U3BECMHble (Qu3uyecKue GeluyuHbl, 8
KOHMeEKCme MelCnpeoMemHbIX C8A3ell

o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKU U3YUEHHBIX MAUUH, NPUOOPO8 U MEXHUYECKUX YCIMPOUCME,
- 00VACHAMb YCI08USL NPUMEHeHUsl (QU3U4ecKux mooenell npu peuleHuu @u3uyeckux 3a0ad, HAXo0Uumsv aA0eK8AmHYHO
NpeoNodCeHHOU 3a0aye u3UYecKyl0 MOOelb, paspeuams npoodiemMy KaK Ha OCHO8Ee UMEIOUUXCS 3HAHUU, MaK U npu nOMOwu
Memoo08 OYeHKU.
du3KKa AaTOMHOTO sapa
OOy4aeMblil HayIHuTCS
- JIaBaTh OMPEJEICHUS MOHITHIA: MacCOBOE YHCIIO, HYKJIOHBI, SIIEPHBIC CHUJIBI, TEPEKT Macc, SHEPTHs CBSI3H, YACIbHAS YHEPTHSI
CBSI3M AaTOMHBIX SJACp, PaJAUOAKTUBHOCTH, IEPHUOJ[ IMOJypaclaga, WCKYCCTBEHHAs paJHOaKTUBHOCTDB, SIJICPHBIC PEAKIIHH,
DHEPreTHUYECKUN BBIXOJl SACPHONM peaKIuu, KOIPPHUIIMEHT pPa3sMHOKEHUS HEUTPOHOB, KpUTHYECKas Macca, pPEeaKTOphI-
Pa3MHOKHUTEIH, TEPMOSACPHAS PEAKIIHS:
- CPaBHUBATh CBOWCTBA IIPOTOHA U HEUTPOHA;
- OTIMCHIBAThH MPOTOHHO-HEHTPOHHYIO MOJICITb Spa;
- OTIPEICIIATH COCTAB SJCP PA3TMYHBIX JIEMEHTOB C TIOMOIIIBIO Ta0IHIIBI MeH IeneeBa; n300pakaTh M YNTaTh CXEMBI aTOMOB;
- BBIYHCIATH NEe()EKT MacC, SHEPTHIO CBS3M M YACIBbHYIO SHEPTUIO CBSI3U KOHKPETHBIX aTOMHBIX f/I€p; aHAIM3UPOBATH CBS3b
YAEIBHOU 3HEPTHU CBSI3H C YCTOMYUBOCTBIO SIED;
- IEPEYHCIIATh BUJIBI PaIMOAKTUBHOTO pacmaja aTOMHBIX SJIEp;
- CpaBHUBATh CBOMCTBa anb(da-, OeTa- U raMMa-u3ITydCHH; 3aMMChIBaTh MpPaBUJia CMEIICHUS MPU PAJTUOAKTUBHBIX pachaaax;
OTIPEJIEISITH DJIEMEHTHI, 00pa3yIIHecs B pe3yabTaTe PaANOAKTHBHBIX PACTIaIOB;
- 3aITUCHIBATh, OOBSCHATH 3aKOH PAIMOAKTUBHOTO PACIajia, yKa3bIBaTh TPAHMIIBI €T0 MPUMEHUMOCTH; ONIPEIETSATh B KOHKPETHBIX
CUTYaIUSIX YUCIIO HEPACTIABIINXCS SIIEP, YACTO PACTIABIIUXCS SAEP, IEPUOT TTOTypaCTIaia;
- IEPEYHCIIATh U OMUCHIBATH METOIbI HAOTIOICHHS M PETUCTPAIIAN HIEMEHTAPHBIX YACTHII;




- 3aIlMCBIBATh SIEPHBIC PEAKLUH, ONPEHCIATh NMPOAYKTBI ANECPHBIX PEAKIUU, PACCUUTHIBATH DHEPIUYECKUN BBIXOJ SIAEPHBIX
pEeaKLHnii;

- 00BSICHATH NPUHLIMIIBI YCTPOICTBA U paOOTHI EPHBIX PEAKTOPOB;

- y4acTBOBATh B OOCYK/IEHUU MIPEUMYILECTB U HEJTOCTATKOB /I€PHON SHEPTETUKH

Ob6yuaemblii NOIYUUM B03MOACHOCHb HAYUUMNBCA

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb QU3UYECKOU Meopul, pa3iuyams epanuybl ee NPUMEHUMOCTU U MeCmo 8 psoy
Opyeux QuauuecKux meoputl,

e - slademv npuemamu NOCMPOeHUs Meopemudeckux O0KA3AmenbCcme, a makdice NPOSHOUPOBAHUS 0CODeHHOoCcmel
npomexanus huaUYecKux a61eHUll U NPOYeCcco8 Ha OCHOBE NOLYYEHHbIX MeopemuyecKux 8b160008 U 0OKA3AMENbCNG,

o - XApakmepuzo8amv CUCMEMHYIO C853b MeHCOY OCHOBONOIALAIOWUMU HAYUHBLIMU NOHAMUAMU. NPOCMPAHCMEBO, 8DPEMS,
mamepus (8ewyecmao, noie), 08ulceHue, CUid, SHepeus;

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOALAIOWUX PUUYECKUX 3AKOHOMEPHOCIEN U 3AKOHOB,

o - CaAMOCMOAMENbHO NIAHUPOBANb U NPOBOOUMb (PU3UUECKUE IKCHEPUMEHMbL,

e - Xapakmepuzogamv 2100aibHble NpoOIeMbl, Cmoswue neped Yelo8euecmeoM. IHepeemuyecKue, Cblpbesule,
9KONI02UYeCcKUe, — U POb (PUIUKU 8 PEUUeHUU IMUX NPooaem,

o - pewamv NPAKMuUKo-OpUeHMUPOBAHHbIE KAYECMBEeHHble U pacuemmubvle usuyeckue 3a0adu ¢ 8blo0pom husuuecKkol

MOOenU, UCNOAb3YST HEeCKONIbKO QU3UYEeCKUX 3AKOHO8 UlU (OPMYI, CBA3bIGAIOWUX U3BeCHble @u3uyecKue 6elUdUuHbl, 8
KOHMeEKCme MeHCnpeoOMemHbIX Ces3ell;
e - 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPOB U MEXHUUECKUX YCMPOUCNE,
- 00VACHAMb YCI08USL NPUMEHeHUsl (QuU3udecKux mooenell npu peuleHuu @u3uYecKux 3a0ai, HAX00Umsv aAoeKBaAmHYIO
NpeoNodNCeHHOU 3a0aue Pu3uecKyro Mooelb, paspeuams npoodieMy KaKk Ha OCHO8E UMEIOWUXCSA 3HAHUL, MAaK U npu noMouju
Memoo0o8 OUEeHKU.
DneMeHTapHbIC YaCTHUIIBI
OOyuaembIif HAYYUTCS
- 1aBaTh OMpe/eICHUS TOHITHI: aHHUTUIISIINS, JISITOHBI, aAPOHBI, KBaPK, TIIO0H;
- IEPEYHCIIATh OCHOBHBIE CBOWCTBA DJIEMEHTAPHBIX YACTHIL;
- BBIJICJISITh TPYIIBI DJIEMEHTAPHBIX YaCTHII;
- IEPEYHCIIATH 3aKOHBI COXPAHEHHUS, KOTOPHIC BBITIOIHSAIOTCS TIPH MPEBPAIICHUSIX YACTHIL;
- ONTUCHIBATH MPOIECCHl AHHUTUJISIIAN YaCTHI] M AHTUYACTHI] U POKICHHS DJIEKTPOH -TTIO3UTPOHHBIX T1ap;
- Ha3bIBaTh M CPABHUBATH BUIBI (DYHIAMEHTAIBHBIX B3aUMOICHCTBUN;
- OITUCHIBATH POJIb YCKOPUTENEH dJIEMEHTAPHBIX YACTHII;




- Ha3bIBaTh OCHOBHBIC BUJIbl YCKOPUTEJIEH AJIEMEHTAPHBIX YACTHUII
Oobyuaemblil NOIYYUM 803MONHCHOCHL HAYYUMBCS

o - NOHUMAMb U 0OBACHAMb YELOCMHOCMb PU3UYECKOU MeopUul, paziuiams Spanuybl ee NPUMEeHUMOCIU U MeCmo 8 psoy
Opyeux QuauuecKux meoputl,

e - glademv npuemamu NOCMPOeHUs Meopemudeckux OO0KA3AmenbCms, a MmaKice NPOSHO3UPOBAHUS 0COOeHHoCmell
npomexanus u3UYecKux a6ieHUll U NPOYecco8 Ha OCHOBE NOJIYYEHHbIX MEeOPEeMUYECKUX 8blB0008 U OOKA3AMENbCME,

o - XApakmepuzo8amv CUCMEMHYIO C853b MeHCOY OCHOBONOIALAIOWUMU HAYUHLIMU NOHAMUAMU. NPOCMPAHCMEBO, 8DPEMS,
mamepus (8ewgecmao, noie), 08UlNCeHUe, CUid, IHePeUs;

o - 8bI0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOALAIOWUX PUSUYECKUX 3AKOHOMEPHOCIEN U 3AKOHO8,

o - CaAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3ULECKUEe IKCHEPUMEHMbl,

e - Xapakmepuzo8amv 2100abHble NpoOIeMbl, Cmoswue Nneped Uel08eYeCmBOM: OHepeemuiecKue, Cbipbeasvle,
9KONI02UYeCcKUe, — U POb (PUIUKU 8 PeUUeHUU IIMUX Npooaem,

o - pewamv NPAKMuKo-OpUeHMUPOBAHHbIE KAYECMBEeHHble U pacuemubvle usuyeckue 3a0auu ¢ 8bloopom @hu3uuecKo

MoOenu, UCNONb3YS HECKOIbKO QU3UYeCKUX 3aKOHO8 UIU (QOPMYI, CBA3bIBAIOWUX U3BECMHble Qu3uyecKue GeluyuHbl, 8
KOHMEKCme MelCnpeoMemHbIX Cs3ell,
o - 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCUKU U3YYEHHbIX MAWUH, NPUOOPOS8 U MEXHUUECKUX YCMPOUCME;

- 00VACHAMb YCI08USL NPUMEHeHUs @QU3udecKux mooenell npu peuleHuu @u3uyeckux 3a0ai, HAXo0Umv A0eKe8amHyH0
NPeONIoANCeHHOU 3a0aye QuU3UYeCKYI0 MOOelb, pa3peuams npooieMy KaKk HA OCHO8e UMEIOWUXCS 3HAHUL, MAK U npu noMowu
Memoo08 OYeHKU.

Ctpoenne Becenennoi

OOyuaemblIil HAyYUTCS

- JlaBaTh ONpEJCIICHUs MOHATHI: HeOecHas cdepa, IKIUNTHKA, HEOSCHBI SKBATOP, MOJIOC MUpPA, OCh MUpa, KPYT CKIOHEHUS,
MPsIMOE BOCXOXJCHHUE, CKIIOHEHHUE, Mapajliakc, MapceK, aCTPOHOMUYECKas eANHUIIA, IEpUrenii, ahenuil, COTHeYHOE 3aTMEHHUE,
JYHHOE 3aTMEHHWE, TUIAHEThl 3€MHOM TPYIIbI, MJIAHETHI-TUTAHTBI, aCTEPOHJ, METeop, METEOpuT, (porocdepa, CBETUMOCTH,
nmpotybepaHell, myibcap, HEUTPOHHAS 3BE3/1a, TPOTO3BE3/1a, CBEPXHOBAsS 3BE3/1a, TATaKTUKa, KBa3ap, KpaCHOE CMEIIEHUE, TEOPHs
bosbioro B3peiBa, Bo3pact BeeneHHoi;

- BBIJIETISAITh OCOOEHHOCTHU CUCTEMbI 3eMJIsI-JIyHA;

- pacnio3HaBaTh, MOJICIIUPOBATH IYHHBIC U COTHEUHBIC 3aTMEHUS;

- OOBSICHATH PUITUBHI ¥ OTJINBHI,

- onuChIBaTh cTpoeHue COTHEUHON CUCTEMBI, IEPEUYHUCIIATh TJIAHETHI U BUJIBI MAJIBIX TET;



- TEPEYHCIIATh TUMHYHBIE TPYNMBl 3BE3]l, OCHOBHBbIC (U3NYECKUE XAPAKTEPUCTHUKU 3BE3J, OMHCHIBATH SBOJIOIHIO 3BE3] OT
POXACHUS IO CMEPTH;

- Ha3bIBaTh CaMBbIE SIPKHE 3BE3/IbI U CO3BE3IUS;

- IEPEYUCIIATH BUJIBI TAIAKTHUK;

- BBIIEIATh MUICUHBIN ITyTh CPEAU APYTUX FAJAKTUK, ONPEAENIATh MECTh COJIHEUHOUM CUCTEMBI B HEW;

- IPUBOAUTH KPATKOE U3JIO)KEHUE TeOpur bobioro B3pbeiBa U TEOpUM pacluupsoueiics BeemenHo.

Obyuaemblti NOIYUUM B03MONCHOCHLL HAYYUMBCS

o - NOHUMAMb U 0OBACHAMD YEIOCMHOCMb PUUYECKOU MeopUll, PA3IUiams epanuybl ee NPUMEeHUMOCTNU U MeCmo 8 psidy Opyeux
puzuueckux meopuii,

o - 81a0emb NpUeMamy NOCMPOEHUs. MeoPemMULecKuUx 00Ka3amenibCmes, d Mmaxdice NPOSHOIUPOBAHUSL 0CODEHHOCMell NPOMeKaHUs
PuzuuecKux A6NeHUll U NPOYEeCCO8 HA OCHOBE NOJYUEHHBIX MeOPemUiecKux bl80008 U 00KA3AMENbCME,

o - XApaxmepusz08amov CUCMEMHYIO C653b MeHCOY OCHOBONONALAWUMU HAYYHLIMU NOHAMUAMU: NPOCMPAHCINGO, BPeMsl,
mamepus (8ewgecmao, noie), 08uUlNceHue, CUid, SHepeus;

o - BbLOBUSAMNb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONA2AIOWUX (PUBULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- 00VACHAMb YCI08US NPUMEHeHUsl @QU3UYecKux Mmooenel npu peweHuu Q@uU3Uu4eckux 3a0ay, HAX00Uumv aodeK8amHy0
NPeONIoANCeHHOU 3a0aye PuU3UYECKYI0 MOOelb, pa3peuams npooieMy KaKk HA OCHO8e UMEIOWUXC 3HAHUL, MAK U npu noMowu
Memoo08 OYEeHKU.

2.Coaep:xxaHue NporpaMmabl.
DJIeKTPOAUHAMHKA
DNEeKTpOMAarHUTHASI UHAYKLIHUS (TIPOJOJIKEHHE)

MarunutHoe mnone. Bekrop wmarnutHoil wuHAyknuu. Cuna Awmmnepa. Cuna JlopeHua. MarHuTHble CBOMCTBAa BEIIECTBA.
DNEeKTPOMArHUTHAST UHIYKIUS. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMHU. CamonHAyKIusA. MHAYKTUBHOCTb. DHEPrUusi MarHUTHOTO
TIOJISL.

Kosne6Ganusa v BOJHBI

Mexanndeckue konebanus. CBoOomHble KoneOanus. Maremarnueckuii mMasTHUK. ['apMoHHMUYeckue KojieOaHWsA. AMILUIUTYA,
nepuos, yactora u (aza konebanuii. BeiHyK1eHHBIC KojieOanus. Pezonanc. ABTokoneOaHusl.



DneKkTpuuecKkue KojieOaHus

CBoOonHble koneOaHus B KoyieOaTenbHOM KOHType. Ilepron CBOOOIHBIX AIEKTPUYECKUX KoJieOaHWW. BbIHYXIEHHbIE
KosneOanus. [lepeMeHHBIN 3JIeKTpUUecKUil TOK. EMKOCTb M MHIYKTMBHOCTHb B LM MEPEMEHHOr0 TOKa. MOUIHOCTh B LIeU
[IEPEMEHHOI0 TOKa. PE30HAHC B 3JIEKTPUYECKON LIETIN.

[IpousBojicTBO, TIepeaya U MOTpeOIeHUE ANEKTpUUecKoi sHeprun. ['enepupoBanue 3neKTpuyYecKoi sHeprun. TpaHchopmartop.
Ilepenaya 3JIEKTPUYECKON SHEPTUH.

Mexannueckue BoJIHBI 1IpoonbHbIE M monepedHble BOJMHBL. JlnvHa BOJHBI. CKOPOCTh pAaCHpOCTPAHEHUS BOJIHBL. 3BYKOBBIE
BoJsiHbL. MHTepdepenuns Bonu. [punuun [oitrenca. Judpaxiuus BOIH.

DJIEKTPOMArHuTHBIE BOJIHBI M31yueHne 3J1eKTpOMarHuTHBIX BOJIH. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. [[pUHIUIIBI paiMOCBA3H.
Tenesunenue.

Onruka

CaetoBble Jyud. 3akoH npenomiienus cera. [Ipusma. J{ucnepcust ceta. @opmyna ToHkoi auH3bI. [lonyyenue nzo0paxkenus ¢
NOMOIIBI0 JUH3bI. CBETORJIEKTpOMarHuTHhIE BOJHBI. CKOpPOCTH CBETa W METOAbI ee u3MepeHus, MHTepdepeHuus cpeTa.
Korepentnocts. Judpaxmust cBera. JudpaxkumonHas pemerka. [lomepedHocTs cBeTOBbIX BOJH. llomsipuzanus cBeTa.
Wznyuenne u criektpsl. [lIkana snekTpoMarHuTHBIX BOJIH.

OCHOBBI creyaabHOU TCOPHUHN OTHOCHUTCIILHOCTH

IToctynatel TeOpUU OTHOCUTEIBHOCTH. [IpuHIIMIT OTHOCUTENBHOCTH DiHIITEHHA. [loCcTOsSSHCTBO CKOpOoCTH cBeTa. IIpocTpaHCTBO
U BpeMs B CIIEHUAJIBHOM TEOPUU OTHOCUTENBHOCTH. PensituBucTCKas AuHaMuka. CBsi3b Macchl C SHEPTHUEH.

KBanToBas ¢puszuka

Paznuunbie BUABI SJEKTPOMATHUTHBIX M3IYyYEHUN W UX MPAKTUYECKOE MPUMEHEHUE: CBOWCTBA M MPUMEHEHHE MH(PPAKPACHBIX,
yIbTPa(HOIETOBBIX U PEHTreHOBCKUX m3nmydeHuil. [llkana snexrpomarautaeix uznydenuid. [locrosunas [Tnanka. @otosaddexr.
VYpasuenue DitHmreitna s ¢pororddexra. Dotonsl. [['unoresa I[lnanka o kBantax.] ®otodaddexr. YpaBHenue DiHIITEITHA
st poroaddexra. @oronsl. [['unmoresa ne bpoitns o BOMHOBBIX CBOWMCTBaxX YacTwil. KopmycKyJsipHO-BOJHOBOW JTyajH3M.
CooTHotreHre HeonpeaeIecHHOCTH | ei3enOepra. |

Ctpoenne aroma. OnwiThl Pesepdopna. KBanTossie moctynatel bopa. Mcnyckanue u moriomenne cBeta atToMmoMm. Jlazepsl.

ATtoMHas ¢uszuka



Crpoenue atoma. OnbiThl Pesepdopna. Keantoswie moctynatsl bopa. Moaens atroma Bomopona bopa. [Moaenu ctpoenus
aTOMHOT'O SApa: MPOTOHHO-HEUTPOHHASI MOJIENIb CTPOEHHUSI aTOMHOTrO snpa.| SAnepHsle cuiibl. JlepeKT Macchl U dHEPIHsl CBA3U
HYKIIOHOB B sape. Snepnas osHepreruka. TpymHoctu teopum bopa. KBanToBas Mexanumka. l'umoresa ne bporns.
KopnyckynsipHoe BosHOBOM nyanusM. dudpakuus 31eKTpoHoB. Jlazepsi.

du3rKa aTOMHOTO sapa

MeTtonpl perucTpanud >3JIEMEHTAPHBIX YAacTUL. PaanoakTHBHBIC TpEBpalleHUs. 3aKOH paJMOAKTUBHOIO pacmnana. IIporon-
HEUTPOHHAsI MOJIEJIb CTPOCHUSI ATOMHOTO si/Ipa. JHEPrus CBA3U HYKJIOHOB B sijipe. [leneHne u cuHrtes aaep. SiepHas sHepreTuka.
Binsinue noHn3upyouiei paaualu Ha )KUBbIE OPTaHU3MBI.

OcHoBHOeE coep:KaHue.

KonnuectBo | KonTpouabHnsbl | JIabopaTopHBbI
Tema
4acoB e padoThI e padoThI

SJIEKTPOAMMHAMUKA

13 2 2
(TIpo0IDKEeHHE)
MaruauTHoe 1osje 7 1 1
DJIeKTpOMarHuTHas UHIYKIIUS 6 1 1
KOJIEBAHUA 11 BOJIHBI 12 1 1
Mexanndeckue KoyieOaHus 2 1
DNEeKTPOMAarHUTHBIE KOJIEOAHUS 5
MexaHnuecKue BOJTHBI 2




9H€KTpOMaFHI/ITHBIC BOJIHBI

OIITHUKA 16
CBeTOBBIE BOJIHBI 9
DJIEeMEHTBI TEOPHH OTHOCUTEIBHOCTH 3
W3mydeHne U CIIeKTPhI 4
KBAHTOBAS ®U3UKA 14
CBeTOBBIC KBaHThI 3
ATtoMHas ¢uzuKa 3
dwu3nKa aTOMHOTO sIpa. 3
DneMeHTapHbIE YaCTHUIIbI
DneMeHThI acTPOPU3UKU 4
OBOBIIAIOIIEE TOBTOPEHUE 9
HUTOI'O 68




KaJIeHIlapHO'TeMaTI/I‘IeCKOC IJIAHUPOBAHHE

KoJu-Bo Hara IIpumeuanue
Ne Tema ypoka YACOB
ypoka ITo IIo
mwiany | ¢gakry
SJIEKTPOAMHAMMUKA (niponomxenue) (13 )
1 Marnutsnoe none. Unaykuus | 1 01.09.20
MarHUTHOTO TOJIS.
2 Cuita Amniepa 1 03.09.20
Jlaboparopnas pabota Ne 1 1 08.09.20
3 «HabOnronenue neiicTBus
MarHUTHOTO TIOJISI Ha TOK»
JlelicTBE MAarHUTHOTO ITOJIS 1 10.09.20
4 Ha JIBUKYIIYIOCS 3apsKEHHYIO
yactuiy. Cuna Jlopeniia
5 Pemenue 3anau 1 15.09.20
5 MarHuTtHbIE CBOMCTBA 1 17.09.20
BEIECTBA
7 Kontponbnas padora Ne 1 1 22.09.20
«CTtarmoHapHOe MarHuTHOE




IIOJIE»

DJIEKTpOMAarHuTHas
MHAYKIUA. MarHuTHbBIN
MOTOK.

24.09.20

[IpaBuiio Jlenna. 3akoH
3JIEKTPOMATHUTHOMN
WHIYKIHH.

29.09.20

10

Jlaboparopnas pabota No 2
«3yuyeHue sABICHUSA
AJIEKTPOMATHUTHOMN

WHTY KLU

01.10.20

11

SBieHNE CaMOUHIYKIINH.
NHayKTUBHOCTB.

06.10.20

12

Pemenue 3agau

08.10.20

13

Konrponbsnas padota Ne 2
«DneKTpoMarHuTHas
WHY KM

13.10.20

KOJIEBAHUMA 1 BOJI

HBI (12 u)

14

CB00OOIHEBI KOJICOAHUS.

["apMonnyeckue konebanus.

Pes3onanc.

1

15.10.20

15

Jlaboparopnas pabota Ne 3
«OmnpeneneHne yCKOpeHUs
CBOOOTHOTO TAICHHUSI TIPU

IIOMOIIHN HUTAHOT'O MasTHHUKA»

20.10.20




16

CBoOoaHbIe
AIEKTPOMAarHUTHBIC
KoJieOaHus. AHAJIOTHUSI MEXKTY
MEXAaHUYECKUMU U
AIIEKTPOMArHUTHBIMU
KOJICOaHUSIMU.

03.11.20

17

I'apmonnueckne OM
konebanus. opmyna
Tomrcona.

05.11.20

18

IIepeMeHHBIN 2JIEKTPUUECKUAN
TOK. Pe3ucrop B nenu
[IEPEMEHHOI0 TOKA.

10.11.20

19

Pe3oHaHC B aneKTpU4eCKOn
nenu. ABTOKoJIeOaHMs.

12.11.20

20

I'eneparop nepemMeHHOro
Toka. Tpanchopmarop.
[Ipon3BoacTBo, niepeaaya u
MOTpeOJICHHE SJICKTPUIECCKOMN
SHEPIUH.

24.11.20

21

Bosna. Xapakrepuctuku
BOJIHBI.

26.11.20

22

3BYKOBBIC BOJIHBI.
WNuTtepdepennus, nudpaxims
Y TIOJIAPU3ATIHSI
MEXaHUYECKUX BOJIH.

01.12.20




23

DNEeKTPOMAarHUTHOE TIOJIE. 1
DNeKTpoOMarHuTHas BOJHA.
DKCIIEpUMEHTAIBHOE
oOHapyXeHue
AIIEKTPOMATHUTHBIX BOJIH.

03.12.20

24

N3o6perenue paauo A.C. 1
[TonmoBbM. [TpuHIIHATIBL
paauoCBsI3U

08.12.20

25

KonTtponbshas padora Ne 3 1
«Konebanust 1 BOJIHBI»

10.12.20

OITHUKA (16

4)

26

Cxopoctb cBeta. [Tpunuun 1
['toiirenca. 3akoH OTpaKeHUSA
CBETA.

15.12.20

27

3aKOHBI PEJIOMJIICHUS CBETA. 1
[TorHOE OTpakeHue CBeTa.

17.12.20

28

JIunzel. [TocTpoenue 1
n3obpaxenuii. Dopmyia
TOHKOU JINH3BI. Y BEJIMYCHUE
JIUH3BIL.

22.12.20

29

Hucnepcust, nudpakius u 1
UHTEPPEPEHIIHS CBETA.

['paHuIIbl IPUMEHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

24.12.20

30

HudpakiuronHas permerka. 1
[TonmnepedyHOCTH CBETOBBIX

29.12.20




BoJH. [losmapusanus csera.

31

Jlaboparopnas pabota No 4
«IKCHEPUMEHTAIIBHOE
U3MEpEHUe MoKa3aTesns
MPEJIOMJICHUS CTEKIIa»

12.01.20

32

Jlaboparopnas pabora Ne 5
«IKCIIepUMEHTAIbHOE
ONPEICIICHUE ONTUYECKON
cuIbl U (POKYCHOTO
paccTosiHUs coOuparouiei
JIUH3BD»

14.01.20

33

Jlaboparopnas pabota Ne 6

«3mepeHne AJIMHBI CBETOBOM

BOJIHBID»

19.01.21

34

Jlaboparopnas pabota No 7
«OrneHka nHHOPMAMOHHON
€MKOCTH KOMTIaKT-IHCKa

21.01.21

35

DJIEMEHTHI CIIEUAILHOMN
TEOPHH OTHOCHUTEIIBHOCTH.
[TocTynarsl DitHIITEHA.

26.01.21

36

DNEeMEHTBI PEISATUBUCTCKON
JVHAMUKHU.

28.01.21

37

OO6oOmrarorie-
TMOBTOPUTEJILHOE 3aHATHE T10
TeMe «DJIEMEHTBI
CIIELIMATIbHOW TEOPUH
OTHOCHUTEIBLHOCTH

02.02.21




N3nydeHue u CueKTpsl. 1 04.02.21
38 | lIkana 35eKTpoMarHUTHBIX

W3JYYEHUM.

Jlaboparopnas pa6ota No§ 1 09.02.21
39 | «HaGnroneHue CruioniHoro u

JIMHENYaTOIO CIIEKTPOBY
40 Pemrenue 3amau 1 11.02.21
a1 KontponbHas pabota Ne 4 1 16.02.21

«OnTtuka»

KBAHTOBAS ®U3UKA (14 q)

dororpdekr. [Ipumenenue 1 18.02.21
42

dboTorddexra.
43 dorousl. ['nunoresa e 1 25.02.21

bpoitns.

KBaHTOBBIE CBOICTBA CBETA: 1 02.03.21
44 CBETOBOC JIaBJICHUE,

XUMHYECKOE ICHCTBHUE CBETA

Omnsite Pezepdopaa. 1 04.03.21
45 | Iloctrynatel bopa. Monenb

aTOMOB BOAOpOJA.
46 | JIazepsl 1 09.03.21

Konrtponbsnas pabota Ne 5 1 11.03.21
47 | «CBeToBbIE KBaHThl. ATOMHAas

buznka»
48 | CtpoeHHne aTOMHOTO Spa. 1 16.03.21




SAnepnsie cuiibl. OOMeHHas
MOJIEJIb.

49

DHEpPrus CBsI3U aTOMHBIX
anep.

18.03.21

50

PagnoaktusHocTh. Ilepuon
nojrypacnajza. Buasl
PaMOaKTUBHOIO pacajia.
MeTtoabl HaOMIOAEHUS U
pPETrUCTpaALMU YaCTHII.

23.03.21

o1

HckyccrBeHHas
PaauOaKTUBHOCTG. S nepHbIe
peakuuu. Jlenenue saep
ypaHa. llenHas peakuusi.

25.03.21

52

S nepHsbIil peakTop.
TepmosinepHbIe peakiuu.

30.03.21

53

[Ipumenenue saaepHon
sHepruu. M30T1ormsl.
[IprumeHeHne u30TOMOoB.
buonornueckoe nencreue
W3JyYEHHM.

01.04.21

o4

Pa3zButune dhuszuku
AJIEMEHTapPHBIX YACTHII.
OTKpbITHE TO3UTPOHA.
AHTHYacTulbl. JIENTOHBI.
Anponsl. Kapku.

08.04.21

55

Kontponbnas pabota Ne 6
«Du3uKa sapa U JIEMEHTBI

13.04.21




(pU3HUKHU 3JIEMEHTAPHBIX
JaCTHUI»

DnemMeHThl acTpoPU3UKH (4 )
56 | lloBropenue. Kunemaruka 1 15.04.21
TOYKH U TBEPJIOIO Tesa
57 |lloBrOpeHue. 3aKoHbI 1 20.0421
MexaHnku HeroToHa
58 |lloBropenue. Cuibl B 1 22.04.21
MEXaHHKe.
59 |lloBropenue. 3aKoHBI 1 27.04.21
COXpAaHEHUS] B MEXaHUKE
OBOBIIAIOLIEE NIOBTOPEHMUE (9u)
[ToBTOpenue. MaruutHoe 1 29.04.21
noJe.
60
DneKkTpoMarHuTHas
WHITYKIIHSL.
[ToBTOpenne. Mexannueckue 1 04.05.21
KOJIeOaHMsl.
61
DJIEKTpOMarHUTHBIE
Kosie0aHusl.
IToTopenue. [IpousBoacTBO, 1 06.05.21
6o | MePeaia H HCNoNb30BaHME
AIEKTPUYECKOU SHEPTUH.
MexaHn4eCKue BOJIHBI.
63 |lloBropenue. 1 11.05.20

3JI€KTpOMaFHI/ITHBIe BOJIHBI.




CBETOBBIE BOJIHEI.

IloBTOpEHUE. DIIEMEHTBI 1 13.05.20
64 | TeopUH OTHOCUTEIHHOCTH.

N3ny4deHus u CEKTpBI.

[ToBTOpenue. CBeTOBBIE 1 18.05.21
65

KBaHTBI. ATOMHas (hpU3uKa.

[ToBTOopenue. ®usznka 1 20.05.21
66 aTOMHOTO si/Ipa.

DneMeHTapHbIE YaCTHIIbI.
67 | [loBropenue. Pemenne 3amay. 1 25.05.21
68 | [loBropenue. Pemienne 3amau. 1 27.05.21

Uroro: 68 u | K.p.- 6u. |JL.p.- 8u.
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