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PaGouasi mporpamma nmo pusuke pa3padoTaHa B COOTBETCTBHM €O CJAECAYHIMMHU HOPMATHBHO- NIPABOBbIMU
JOKYMEHTAMMU:
IlepeyeHb HOpMATHBHBIX, HOPMATHBHO-TIPABOBLIX JIOKYMEHTOB

U MeTOANYECKHX MaTepuaJIoB ¢eiepaibHOro U perioHaabHOro yposus (COO ®K I'0OC)
o Koncturynusa Poccniickon denepanny;
o ®enepanbHbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit @eneparuny» (naiee -
®enepanbHblil 3ak0H Ne 273-D3);
o ®enepalibHbII KOMIIOHEHT FOCYAapCTBEHHOT0 00pa3zoBaTenbHOro cranaapra (aanee - ®KI'OC), yrBepkaeHHbIN
npuka3oM MunucrepcTa oopazoBanus U Hayku Poccuiickoit deneparuu ot 05.03.2004 Ne 1089 (¢ yuerom
W3MEHEHHU U IOTIOJTHEHUN );
o @epaepanbHblil 0a3UCHBIN yUeOHBIN T1aH, YTBEPKICHHBINA TPHUKa30M MUHKCTEPCTBAa 00pa30BaHUs U HAYKU
Poccuiickoit @eaepannu ot 09.03.2004 Ne 1312 «O6 yTBepx)aeHNH deaepalibHOro 0a3MCHOTO IaHa ¥ MPUMEPHBIX
y4eOHBIX IJIAHOB 00pa30oBaTeIbHBIX yupexaeHuit Poccuiickoit denepariu, peaan3yonmx mporpaMMbl 00IEro
00pa3oBaHUs»
o Ilopsimok opraHu3anuu 1 OCyIIECTBICHUS 00pa30BaTEIbHOM E€ATETbHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM
nporpammam - o0pa3zoBaTeIbHbIM MPOrpaMMaM HayaJIbHOTO OOIIEr0, OCHOBHOTO OOLIEr0 U CPEIHETO OOIIETo
oOpa3oBaHusl, yTBEPKICHHbIN NTpUKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit denepanuu ot
30.08.2013 Ne 1015; |(c u3MeHEHUSIMH)
o CaHUTapHO-’MHUAEMHOJIOTUYECKUE TPEOOBAHUS K YCJIOBHSIM U OpPraHHU3aliyd O0ydeHUs B 00IIe00pa3oBaTEIHHBIX
yupexaenusx CanlluH 2.4.2.2821-10, yrBepxaeHublie [loctanoBienrem ['1aBHOTO rocy1apCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoii @eneparyn ot 29.12.2010 Ne 189 (manee - CanlluH 2.4.2.2821-10); (¢ u3BMCHEHHUSIMH)
o Ilpuka3z Munnpocsemenus Poccun ot 28.12.2018 Ne 345 «O denepanbHOM nepeyHe yHeOHUKOB, PEKOMEHIYEMbIX

K HCIIOJB30BAHHUIO IIpU pCalu3allii HMCIOINNX T'OCYAAapCTBCHHYIO AKKPCAUTALHIO O6paSOBaT€JII>HBIX I[mporpamMmm



HaYaJIbHOTO 00I11€r0, OCHOBHOT'O OOIIET0, CPEeIHEr0 00I1IEro 00pa3oBaHUs»;

o Ilpuka3z Muno6pnayku Poccuu ot 14.02.2014 Ne 115 «O6 yrBepxknenun [lopsiaka 3anoiHeHus], yueTa U BblJIauu
aTTECTaTOB 00 OCHOBHOM OOIIIEM U CpPEeTHEM O0IIeM 00pa30BaHUU U X TyOJTUKATOBY;

o Ilpuka3 munucrepcTBa odbpazoBanust U Hayku Camapckoi obmactu oT 04.09.2014 Ne 276-ox «O0 yTBEpKICHUN
[lopsinka perimameHTanud ¥ OGOPMIICHUS OTHOLIEHUN TOCYJapCTBEHHOM W MYHMIIMIIAIbHOW 00pa3oBaTeNIbHOM
OpraHu3allud U POJUTENEH (3aKOHHBIX MPEACTaBUTENCH) 00yUaIomUXCsl, HYKIAIOMUXCS B ITIUTEIILHOM JICUCHHH, a
TaKXKe JeTeH-MHBAIMJIOB, OCBAMBAIOIIMX OCHOBHBIE 0011I€00pa3oBaTelibHbIE MporpaMMmbl Ha gomy, B Camapckoi
001aCTH;

o IIucekMo Munobpuayku Poccum ot 18.06.2015 Ne HT-670/08 «Metonuueckue peKOMEHJAMU 1O OpTaHU3aluu
CaMOIIOATOTOBKM  y4YalllUXCSl TIPU  OCYILECTBICHUUM  OOpa30BATEIIbHOW  JIESITEIBHOCTH IO  OCHOBHBIM
00111600pa30BaTeIbHBIM MpOrpaMMaM - 00pa30BaTEIbHBIM NMPOTPaMMaM HayajJbHOI'O OOIIET0, OCHOBHOTO OOIIETO U
CpeIHero o0IIero o0pa3oBaHuUs;

o IluceMo munucTepcTBa 0Opa3zoBanusa u Hayku Camapckoii obnactu ot 24.08.2017 Ne 711-TY «O6 opranuzaiuu

oOpa3oBaHusl JE€Tel C OrpPaHUYEHHBIMH BO3MOMKHOCTSIMU 37I0pOBbS B OO0IIEOOpa30BaTEIbHBIX YUPEKICHUIX

Camapckoii o0actiy;

o Ilucebmo muHucTEepcTBa 00pa3zoBanust U Hayku Camapckoit o6iactu ot 23.08.2016 Ne 815-TY «O06 opranuzanuu
00y4eHHUs Ha JIOMY IO OCHOBHBIM 00III€00pa30BaTEIbLHBIM MPOrpaMMaM OOYYarOIUXCs, HYKIAIOIUXCS B JITUTEILHOM
JICYCHUH, a TAKXKE JIETEH- MHBAIHIOBY;

o [Tucemo MuHKcTEepcTBa 0OpazoBanus u Hayku Camapckoit oomactu oT 24.08.2017 Ne 711-TY «O6 opranu3zanuu
oOpa3oBaHUsl I€TEl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI B 00IIe00pa3oBaTeNbHBIX yupexacHusx CaMmapckoi

00J1acTh»;
o Ilucekmo MunoOpuayku Camapckoit o6macta ot 29.05.2018 1. No 535-TY «O6 opranuzanuu 00pa3oBaTeIbHOTO

Imponecca B O6p330BaTCJIBHBIX opraHu3anuAax, OCYMECCTBIAIOIHNX ACATCIbHOCTL II0 OCHOBHBIM 06H1606p330BaTeHBHBIM



pOTpaMMam»

o [Ilonoxenne o ¢opmax, MEPUONUIHOCTH U TOPSIAKE TEKYIIETO KOHTPOJSA YCIEBAEMOCTH M TMPOMEKYTOUHOM
arrectaruu ydammuxcs [ BOY COII Ne4 r.o.Yanaesck ( mpuka3 qupekropa Ne 202 ot 30.09.2019 1.)

o Ilucemo MunoOpaaykn Camapckoir obmactm ot 22.08.2019 r. MO-16-09-01/825 -TY «OG6 opranuzanuu
00pa30BaTEIILHOTO MpOoIllecca B 00pa30BaTEIbHBIX OPraHW3alMiX, OCYIICCTBISIONIMX JCATEIBHOCTh IO OCHOBHBIM
0011e00pa30BaTebHBIM IIPOrPAMMaM»

o Ilonoxenue o (opmax, MEPHOAMYHOCTH U TOPSAKE TEKYHIETO KOHTPOJS YCIEBAEMOCTH M MPOMEXKYTOYHOM
arrectanuu ydamuxcs [ BOY COII Ne4 r.o.Yamaesck (HOBas penakuus ),( mpuka3 aupexropa Ne 202 ot 30.09.20191.)

o YcraB 'BOY COII Ne 4 r.0.Yamaesck Camapckoii 06;1acTu (C ”3BMEHEHUSIMU U JIOTIOJIHEHUSIMH )

o OcHoBHas 00pazoBarteiibHas Iporpamma cpeanero ooduero oopazopanus (mo @K I'OC)

PA3JIEJI 1. IliianupyemMbie pe3yJibTaThl 0CBOCHHS Y4€0OHOI0 NpeaMeTa
IIpenMeTHbBIE pe3yJbTaThI

OCHOBBI YJIEKTPOAMHAMUKHU (IMPOA0JIKEHHUE)
MarnurtHoe noJse




OOy4aemblif HAyYUTCA

- JaBaTh ONpENCJICHUs TOHATHW: MArHUTHOE IIOJIe, WHIYKIMS MAarHUTHOTO II0Js, BUXpeBoe moje, Cuma
Awmrnepa, cuna Jlopenua, peppomarHeTuk, 1oMeH, Temieparypa Kropu;

- IJaBaTh OMNpEJEICHUE €UHNIIA UHIYKIIMM MarHUTHOTO TOJIS;

- IEPEYHUCIISATh OCHOBHBIE CBOMCTBA MarHUTHOTO TIOJIS;

- n300pakaTb MarHUTHbBIC JTUHUU MTOCTOSTHHOT'O MarHUTA, MPSIMOTO MPOBOJHUKA C TOKOM, KaTYIIIKA C TOKOM;

- HaOJI0/1aTh B3aUMOJICUCTBUE KATYIIKM C TOKOM M MarHUTa, MATHUTHOW CTPEJIKU U MPOBOJHUKA C TOKOM,
JEHCTBHSI MAarHUTHOTO TIOJISI HA IBMOKYIIIYIOCS 3apsKEHHYIO YaCTHILY;

- (hopmynupoBaTh 3aK0H AMIiepa, TPaHUIIbI €0 MPUMEHUMOCTH;

- OTIPENIETATh HAINPABICHUE JTUHUN MAarHUTHOM MHAYKIIMU MAarHUTHOTO TOJISl C MTOMOIIIBIO TIpaBujia OypaBuuKa,
HaIlpaBJICHUE BEKTOPOB CHJIBI AMIiepa v criibl JIOpEHIIa ¢ MOMOIIbIO MPaBIIa JIEBOU PYKU;

- IPUMEHATH 3aK0H AmIiepa u GopmyITy JJIsl BRIYUCIICHHS CHIIbl JIopeHIia mpu perieHnu 3a1ay;

- TEpPeYUCIATh THUIMBl BEIIECTB [0 MAarHUTHBIM CBOWCTBaM, Ha3blBaTh CBOWMCTBAa Jua-, IMapa- u
(beppOMarHeTUKOB;

- U3MEPSATH CUITY B3aMMOJICHCTBUA KaTYIIKH C TOKOM U MarHuTa.

Obyuaemvlii NOLYUUM 803MONACHOCHb HAYUUMBCS

- NOHUMAamb U O0OBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopuu, pasiudams cpaHuybl ee NpUMeHUMOCmu U
Mecmo 8 psdy Opy2ux u3u4ecKux meoputi;

- glademv HNpuUeMamMu HOCHMPOEHUS MeoOpemudeckux O0O0Ka3ameabCmes, a maxKi#ce NnpoSHO3UPOBAHUS
ocobenHocmel Npomexkanus @uauueckux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
86180008 U 00KA3AMENbCME,

- Xapaxkmepu3zo6amsv CUCIEMHYIO C853b MeAHCOY OCHOBONOIAAIOUUMU HAYYHBIMU HOHAMUSMU.: NPOCMPAHCMEO,
8pems, mamepus (8ewecmao, noje), O8udjICeHuUe, CUILA, IHEeP2UsL,

- 8bI0BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIA2AIOUWUX PUUUECKUX 3aKOHOMEPHOCHEU U 3AKOHO8;

- CamMoCmosimenbHO NIAHUPOBAMb U NPOBOOUMb uU3UYECKUe IKCHEPUMEHMbL,

- Xapakmepu3oeams 2/100anibHble NPoOIeMbl, CMOoAWUe Neped Yel08e4ecmeoM. dHepeemuiecKue, Cblpbesole,
9KoJI02UYecKue, — U poiib QU3UKU 8 peuleHUU IMUX npooieM,



- peuams NPaAKMuKo-OpUeHMUpPOBAHHble KAYeCMmEeHHble U pacyemuvle @u3uyeckue 3adadu ¢ 6bl00poM
Quzuueckol mooenu, UCNOAb3YsE HECKOAbKO (U3UYECKUX 3AKOHO8 Ulu (DOPMYI, CBA3bIBAIOUWUX U3BECTIHbLE
Quzuneckue geIUtUHbL, 8 KOHMEKCHe MeXCNPEOMEMHbIX CE53ell;

- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MexHUYeCcKux
ycmpouicms,

- 00VACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCKUX Mooelell Npu peuleHuu @Qu3uYeckux 3aoay, HAxoo0um
A0eKBAMHYI0 NPEONONCEHHOU 3a0aue puzuuecKyro Mooeib, paspeuams npoodjemy KaKk Ha OCHO8E UMeEOUUXCS

3HCZHMZZ, maxk u npu nomowuu Memooos OYECHKU.

QHCKTDOMEU" HUTHAA MHAVKIINA

OO0yuaeMblif HAyYUTCA
- 1aBaTh OMPEICIICHHS TTOHATUH: SIBJIEHNE PJICKTPOMArHUTHON WHIYKIIMHM, MarHUTHBIN 110TOK, D/]C uuayKuuu ,

WHAYKTUBHOCTh, caMOUHAYKIUs, D C camOnHAyKIWH;

- pacmo3HaBaTh, BOCIPOU3BOJIUThH, HAOMIOAATh SBJIICHUE DJICKTPOMArHUTHOM WHIYKIHUM, TOKa3bIBaTh
MIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M IpU HAOJIIOJICHUHN SBJICHMS; HAOJIIOJaTh M aHAJIU3UPOBATH SKCIIEPUMEHTHI,
JEMOHCTpHUpPYIOIIUE MpaBuiio JIeHna;

- opMyIpoBaTh MpaBuiio JIeHI1a, 3aKOH IEKTPOMArHUTHON MHAYKIMH, TPAHULIBI €0 IPUMEHUMOCTH;
- UCCJICAOBATH SIBJICHUE AJIEKTPOMArHUTHOW UHIYKIINH;

- [IePCHUCIATL YCJIOBHA, IMPU KOTOPBLIX BO3HHUKACT HHJIYKHHOHHBIﬁ TOK B 3dMKHYTOM KOHTYPC, KAaTYIIKC,
OoNpCACIAThL POJIb KCIC3HOIO CCPACYHHKA B KATYIIKC, I/1306pa)KaTI> I‘pa(l)I/I‘-ICCKI/I BHCINHCC W MHAYKIIHMOHHOC
MAardvuTHBIC IT10JIA; OIIPCACIIATh HAIIPABJIICHUC HHAYKIIUMOHHOI'O TOKA KOHerTHOﬁ CUTyaluu,

- OOBSICHITH BOSHUKHOBEHHE BHUXPCBOT'O JICKTPHUUYCCKOI'O ITOJIA U DJICKTPOMAIrHUTHOI'O I10JIA;



- OnUChIBaTh BO3HMKHOBEeHUE D/[C MHAYKIIMM B IBUXKYIIUXCS TPOBOIHUKAX;
- paboTaTh B ape U rpyIie Ipy BHIMOIHEHUH MIPAKTUYECKUX 3aJaHUM, IIaHUPOBATh YKCIICPUMEHT;
- IEPEUMCTIATh MPUMEPHI UCTIOJIB30BAHUS SABJICHUS JICKTPOMArHUTHOM UHYKIINY;

- paciio3HaBaTb, BOCIIPOU3BOIUTD, Ha6J'HOJ_'[aTI> ABJICHUC CAMOMHAYKIIMH, ITOKA3bIBATh IPUYUHHO-CJICACTBCHHBIC
CBA3HU IIPH Ha6JIIO)_'[eHI/II/I SIBJICHUS

- q)OpMYHI/IpOBaTB 3dKOH CaMOUMHAYKIHWH, TPAHULIBI €I'0 IPUMCHHUMOCTH,
- IPOBOAUTH aHAJIOTHIO MCIKIY CaMOI/IH,Z[YKI_II/ICI\/,I N MHCPTHOCTBIO,
- OpCaACaATb 3aBUCUMOCTb HHAYKTHUBHOCTH KATYHIKH OT €€ AJIMHBI U IJI0OI[a1 BUTKOB,

- HaXOJWUTh B KOHKPETHOW CHUTyallMM 3HAYEHUA: MarHUTHOro mnotoka, DJC wmuaykuuu, 3/C uHayKnuu B
JIBWXKYIIMXCA TpoBoAHMKAX, J/]C caMOMHIYKIIMN, HHIYKTUBHOCTbD, SHEPTUI0 MAarHUTHOTO MOJIS.

Obyuaemvlii NOLYUUM B03MONACHOCHb HAYUUMBCS

- NOHUMamMv U 00BACHAMb YEIOCMHOCMb QU3UUECKOL Meopul, paziutams cpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psody Opyeux Guaudeckux meopuil;

- e1ademv npuemMamu NOCMPOEHUs Meopemudeckux O0O0Ka3amenbcms, d makKdice NpPOSHO3UPOBAHUS
ocobeHHoCmel NpomeKanus @QU3UYeCKUX s61eHUull U NpPoyecco8 HA OCHOBE NOJYYEHHbIX MeoPemuyecKux
86180008 U 00KA3AMENIbCME,

- Xapakmepuzoeams CUCMEMHYIO C8A3b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUIMU: NPOCMPAHCMEO,
8pemsl, mamepusi (éeuyecmeo, noje), Ogudicenue, Culd, IHepeus.,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUSA OCHOBONONALAIOWUX PUUYECKUX 3AKOHOMEPHOCMEl U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UUecKUe IKCHePUMEHNbL,



- Xapaxkmepu3o8ams 2/100anibHble NPoOeMbl, CMoswue neped Yei08edecmeom. dHepeemuiecKue, Cblpbesole,
aKoNI02UYecKUe, — U poib PU3UKU 8 PeUleHUU IMUX NPOOIeM,

- peuams NPaAKMuKo-OpUeHMUPOBAHHblEe KAYeCMmEeHHble U pacyemuvle @uiudeckue 3adadu ¢ 6blO0poM
Quzuneckol Mmooenu, UCNOAb3Ys HECKOAbKO (QU3UYECKUX 3AKOHO8 Ul (DOPMYI, CBA3bIBAIOUWUX U3BECTHbLE
Quzuneckue seIutUHbL, 8 KOHMEKCe MeXCNPeOMEMHUbIX C8513ell;

- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MexHUYeCcKux
yempoucms,

- 00vACHAMb YCA08USL NPUMEHEeHUs (DU3UYECKUX Mooelell Npu peuweHuu @QU3UYecKux 3aoay, Haxooumob
A0EeKBAMHYI0 NPEOJIOANCEHHOU 3a0aye PuU3ULecKyro MOOeb, paspeulams npooaemy KaKk Ha 0CHO8e UMeIOUJUXCSL

3HCZHM7:Z, maxk u npu nomowu Memooos OUEHKU.

KoJjie0anus 1 BOJHBI
MexaHnueckue KoJeOaHus

OOy4aeMblil HAyUnTCS
- JlaBaTh OMNpENENICHUs: KoJieOaHus, KojeOaTesibHasi CHUCTEMa, MEXAaHWYECKHE KOJIeOaHWsl, TapMOHUYECKUE

KoJicOaHus, CBOOOJHBIC KOJICOaHUs, 3aTyxalollue KoJyicOaHUs, BBIHYXKICHHBIE KOJeOaHUs, PE30HaHC,
CMeEIlICHUE, aMILUIUTYAa, IEpUO/I, 4acToTa, COOCTBEHHAs 4yacToTa, (a3a;

- HCPCUHNCIIATDh YCIIOBHUA BO3ZHUKHOBCHU A KOJ'IC68,HI/II\/'I, IMPpUBOIUTD ITPUMCPLI KO0JIe0aTEeIIHLHBIX CUCTEM,
- OIIMChIBATH MOJACIIN: HpY)KHHHI:Iﬁ MAasiTHUK, MaTeMaTUYCCKUU MasiTHUK,
- HCPCUHUCIIATD BU/bI K0JIe0ATEIHLHOTO ABUXKCHUA, UX CBOﬁCTBa;

- pacro3HaBaTh, BOCIIPOU3BOAUTH, HAOIIO/aTh TApPMOHMYECKHE KOJeOaHus, CBOOOJHbBIC, KOJeOaHus,
3aTyxaromue KojieOaHusl, BRIHYKJICHHbBIE KOJIeOaHus, PE30HAHC;

- HCPCUUCIIATD CIIOCOOBI IMOJTYYCHUA CBO60,Z[HBIX " BBIHYXKIACHHBIX MCXaHUYCCKHUX KOHe6aHHﬁ;



- COCTaBJIATh YPaBHEHUE MEXaHUUYECKHMX KOJIeOaHWM, 3alMChIBATh €T0 PEHICHUE, ONMPEAesATh M0 yPaBHEHHUIO
KOJIe0aTEIbHOTO ABMYKEHUSI TapaMeTphl KoJeOaHus;

- MPEJCTaBIATh 3aBUCUMOCTh CMEIIECHHS OT BPEMEHHU MPH KOJEOAHUSIX MATEeMaTHYECKOrO0 W MPYKUHHOTO
MasTHUKA rpaduyecKu, ONMPeAesaTh M0 rpaduKy XapaKTEPUCTUKU: aMIUTUTYy, IEPUOJ U YaCTOTY;

- HAaXOJAUTb B KOHKPCTHBLIX CUTYyAIUAX 3HAYCHHUA ICPpHUOAdA MATCMATHYCCKOIO W IPYKHUHHOI'O MAasTHHKA,
OHCPIrur MasaATHHUKA,

- 0OBACHATH MPEBPAIICHHS YPHEPTUU NPU KOJICOAHUAX MaTEeMAaTHYECKOTO MasiTHUKA U Tpy3a Ha MPYKUHE;
- UCCJIEI0BATh 3aBUCUMOCTD MEpHo/ia KOJIeOaHW MaTEMAaTHYECKOT0 MasiTHUKA OT €T0 JJTUHBI;

- ICCIIeIOBATh 3aBUCHMOCTh TIEPHO/Ia KoJieOaHW Irpy3a Ha MPYKUHE OT €r0 MacCHhl.

Obyuaemblil NOLYYUM B03MONCHOCNb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psody Opyeux Guaudeckux meopuil;

- 81ademb NpUEMaMUu NOCMPOEHUsT MeopemuyecKux O0oKaA3amenbcmes, a makice NpPOSHO3IUPOBAHUSL
ocobenHOCmell npomeKaHus QU3UYeCKUX SBNeHUll U NpoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuidecKux
86180008 U 00KA3AMENIbCMB,

- Xapakmepuzoeams CUCMEMHYIO C853b MeAHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMBO,
8peMs, mamepus (8eujecmao, noie), 08UNCEHUE, CUNA, IHEPUSL;

- 8b10BUAMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb DU3UUECKUe IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NPoOIEeMbl, CMOoAUUe Neped Hel08eyecmeoM: IHepeemuiecKue, Coblpbesble,
aKoa02u"ecKue, — U poab QU3UKU 6 petueHul SMmux npooaiem,



- peuams NPaAKMuKo-OpUeHMUpPOBAHHble KAYeCMmEeHHble U pacyemuvle @u3uyeckue 3adadu ¢ 6bl00poM
Quzuueckol mooenu, UCNOAb3Ysl HECKOAbKO (U3UYECKUX 3AKOHO8 Ulu (DOPMYI, CBA3bIBAIOUWUX U3BECTIHbLE
Quzuneckue geIUtUHbL, 8 KOHMEKCHe MeXCNPEOMEMHbIX CE53ell;

- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MexHUYeCcKux
yempoucma;

- 00VACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCKUX Mooelell Npu peuleHuu @Qu3uYeckux 3aoay, HAxoo0um
A0eKBAMHYI0 NPEONONCEHHOU 3a0aue puzuuecKyro Mooeib, paspeuams npoodjemy KaKk Ha OCHO8E UMeEOUUXCS

3HCZHMZZ, maxk u npu nomowuu Memooos OYECHKU.

DIEKTPOMATrHUTHBIE KOJICOAHUS

OOyuaeMblif HAyYUTCS
- JaBaTh OINpPEACICHUS TOHATHSAM: DJICKTPOMATrHUTHBIC KOJI€OaHMs, KoJieOaTeabHbI KOHTYp, CBOOOIHBIC

AIIEKTPOMArHUTHbIE KOJIeOaHUs!, BBIHYKJACHHBIE AJIEKTPOMAarHUTHBIE KOJIeOaHUs!, IEPEMEHHBIN AIEKTPUUECKUM
TOK, aKTUBHOE CONPOTHUBIICHUE, IEUCTBYIOLIEE 3HAYEHUE CWJIBI TOKA, NEUCTBYIOUIEE 3HAUCHHE HANPSHKCHUS,
TpaHchopmaTop, Ko3PGULUHUEHT TpaHCcPopMaIlny;

- U300pakaTh CXEMY K0JIEOATEIbHOI'O KOHTYPa U OMUCHIBATH CXEMY €r0 padOThI;

- pacrno3HaBaTh, BOCIPOW3BOJWTh, HAOIIOIATh CBOOOJIHBIE 3JICKTPOMArHUTHBIE KOJEOaHUS, BBIHYKJICHHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHUSs, PE30HAHC B LIEMU IEPEMEHHOTO TOKA;

- AHAJIM3UPOBATH IIPCBPAILCHUA DHCPI'UU B KO0JIEOATCIILHOM KOHTYPC IIPpHU JICKTPOMAIHUTHBIX KOJI€63HI/IHX;

- IPEACTABIISITH 3aBUCUMOCTD JIEKTPUYECKOTO 3apsi/ia, CUIIbl TOKAa U HANIPSIAKEHUSI OT BPEMEHU MPU CBOOOIHBIX
AJIEKTPOMATHUTHBIX KOJICOAHUAX; OMPENEsATh MO TpaduKy KoJIeOaHUN €ero XapaKTEepPUCTUKHU: aMILIUTYIY,
NIEPUO]T U YACTOTY;



- HPOBOAUTH aHAJIOTHIO MCKIAY MCXAHUYCCKUMU U 3JICKTPOMAIrHUTHBIMU KOJ'IC6E[HHHMI/I;

- 3anuchiBaTh GopMyiny TOMCOHA; BEIYUCIATH ¢ TOMOIIBIO GopmyIibl TOMCOHA MEPUOJ M YaCTOTY CBOOOHBIX
AIIEKTPOMArHUTHBIX KOJEOAHUI; OMpeAeNsITh MEPUOJ,, YacTOTy, AaMIUIMTYIy KoJIOaHHM B KOHKPETHBIX
CUTYyaLUAX;

- OOBSICHATH MPUHIIUI MOJYYSHUS IEPEMEHHOT0 TOKa, YCTPOMCTBO TeHEpATOpa MEPEMEHHOTO TOKA;
- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOTO ANEKTPUUYECKOr0 TOKA HA YYACTKE LENHU C PE3UCTOPOM;
- 3aMUCHIBATh 3aKOH OMa ISl IeNU MEPEMEHHOTO TOKA;

HAaXOJUTb 3HAYCHUA CHJIbI TOKA, HAIPAKCHHUA, AKTHBHOI'O COIIPOTHUBJIICHUA LCIIKM IICPCMCHHOI'O TOKa,
I[GﬁCTByIOH_[HX 3HA4YCHMUU CHJIBI TOKA U HaIIPSAKCHUA,

- Ha3bIBaTh YCJIOBHUS BO3HUKHOBEHHS PE30HAHCA B IIENM EPEMEHHOTO TOKA;
- ONKUCHIBATh YCTPOMUCTBO, MPUHIIUIT ICUCTBUSI Y IPUMEHEHUE TpaHCchopmaTopa;

- BBIUHUCIIATH KO3 DUIMEHT TpaHCHOpMaLMM B KOHKPETHBIX CUTYAIUSIX

Obyuaemblil nOLYYUM 8603MOHCHOCb HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCmU U
Mecmo 8 psidy Opy2ux uU4ecKux meoputi;

- 81ademb NpUEMaMu NOCMPOEHUs. MeopemuyecKux O0oKaA3amenbcms, a makxice HNpoSHO3UPOBAHUS]
ocobeHHOCmel NpomeKaHus QU3UYeCKUx A8NeHUll U NpoYecco8 HA OCHO8E NOJIYYEHHBIX MeopemuidecKux
86180008 U 00KA3AMENbCME,

- Xapakmepu3zoeams CUCIMEMHYIO C853b MeHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMEO,
8pemsi, mamepusi (8ewjecmaeo, noe), 0sudxdceHue, CUid, IHepeusl;

- 8b108U2AMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUIUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,



- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (DUUUECKUe IKCNEPUMEHMbL,

- Xapaxmepuzoeams 2100a1bHble NpoONeMbl, CMOoAUUe Neped 4elo8eyecmeom: IHepeemuiecKue, Coblpbesoble,
aKon02UdecKue, — U poib QUIUKU 8 peuleHUl IMUX npooaIeMm,

- pewams NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Quauyeckue 3a0aiu ¢ 8bl00pom
Qusuueckol mooenu, UCNONb3YS HECKOIbKO (DU3UYECKUX 3AKOHO8 UlU (DOPpMYI, CBA3bI8AIOWUX U36ECHbLE
Qusuueckue eIUdUHbL, 8 KOHMEKCMeE MEeHCNPeOMEenHbIX C853ell;

- 00bACHAMb NPUHYUNvl pabomsl U XAPAKMEPUCMUKU U3YYEHHBIX MAUWUH, HPpUOOPO8 U MEXHUUECKUX
YCmpoucms,

- 00BACHAMb YCNOBUS NPUMEHEHUs QU3UYecKux Mooelel Nnpu peuleHuu Qu3udecKux 3aoay, Haxoo0ums
A0eK8AMHYI0 NPEONONCEHHOU 3a0aue PU3UYecKyio MOOelb, paspeuams npooaiemy KaKk Ha OCHOBE UMEIOUUXCS
3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MexaHU4YeCKHUE BOJIHBI

OO0y4aemblif HAyYUTCA

- JlaBaTh OMpEJACJICHUS TOHATHN: MEXaHWMYeCKas BOJIHA, MOMEepedyHas BOJIHA, MPOJOJIbHAS BOJHA, CKOPOCTH

BOJIHBI, JUTMHA BOJIHBI, (Da3a BOJIHBI, 3ByKOBasi BOJIHA, TPOMKOCTh 3ByKa, BbHICOTa TOHA, TeMOp, OTpaKCHUE,
MpEeJIOMIIEHUE, TTOTJIOICHUE, UHTepPEPEHIINST MEXaHUUYECKUX BOJIH, KOTEPEHTHbIE UICTOYHUKH, CTOsTYasi BOJIHA,
AKyCTUYECKHUM PE30HAHC, IUNIOCKOIOIIPU30BaHHAS BOJIHA,

- HICPCUHUCTIATD CBOMCTBA U XAPAKTCPUCTUKU MCXAHNYCCKUX BOJIH,

- paciio3dHaBaTtb, BOCIIPOU3BOIAUTD, Ha6J'IIOJIaTb MCXAaHUYCCKHUC BOJIHbI, ITOINCPCYHBIC BOJIHbBI, HPOJOJIBHBIC
BOJIHBI, OTPAKCHUC ITPCIIOMIICHHUC, ITOTIOMICHUC , HHTCp(bepeHHI/IIO MCXaHNYCCKHUX BOJIH,

- Ha3bIBAThb XAPAKTCPHUCTUKHU BOJIH: CKOPOCTb, 4HaCTOTA, IJIMHA BOJIHbI, PA3HOCTb (1)213 BOJIH,

- OTIPEICTIATh B KOHKPETHBIX CUTYAILMSIX CKOPOCTH, YACTOTHI, IJIMHBI BOJIH, pa3HOCTH (as.
Ob6yuaemvlii NOIYYUM BO3MONCHOCHb HAYUUMBCS



- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psidy Opy2ux usudeckKux meoputi;

- erademb Npuemamu NOCMPOeHUs: Meopemuyeckux O0oKaA3amenbcms, a makKice NnpPOSHO3UPOBAHUSL
ocobenHocmell NpomeKanuss Qu3UYecKux s6NeHUll U NPoYecco8 HA OCHOBE NOJIYYEHHbIX MeopPemudecKux
86180008 U 00KA3AMENIbCMB,

- 8b10BU2AMb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUFUUECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CaMOCMOSIMENIbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCNEPUMEHNbL;

- pewamsv NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U pacuemuvle uaudeckue 3a0adyu ¢ 6blO0poM
Qusuueckol mooenu, UCNOAb3YS HECKOAbKO QUIUYECKUX 3AKOHO8 UMU (DOPMYI, CBAZBIBAOUUX U3BECHHbIE
Qusuueckue eUdUHbL, 8 KOHMEKCMe MEeHCNPEeOMEeMHbIX CE53€ell.

DJIEKTPOMArHUTHBIC BOJIHBI

OO0y4aemblif HAyYUTCA

- IaBaTh OMpPEICIICHHS TTOHATHI: 3JIEKTPOMAarHUTHOE T10JIe, BUXPEBOE IICKTPUUECKOE TOJIE, DIIEKTPOMAarHUTHBIC

BOJIHBI, CKOPOCTH BOJIHBI, [IJIMHA BOJIHBI, (a3a BOJIHBI, OTPAXKEHHUE, MPEIOMIICHHE, TIOTJIOIICHHE,
uHtepepeHuns, aUPpakuusi, TMONEPEYHOCTh, MOJAPU3ALMS DICKTPOMATHUTHBIX BOJIH, PagUOCBSI3b,
paaUOJIOKANS, AMIUTUTYHAS MOYJISALMS, TE€TCKTUPOBAHUE;

- O0BSACHSATH B3aMMOCBSI3b IEPEMEHHBIX 3JIEKTPUUYECKOTO U MATHUTHOTO TTOJIEH;
- PUCOBATh CXEMY PACIPOCTPAHEHUS INEKTPOMATHUTHON BOJIHBI;
- IEPEYHUCIISTH CBOMCTBA U XAPAKTEPUCTHUKH JIEKTPOMArHUTHBIX BOJIH;

- pacro3HaBaTh, HaOJIOJaTh AJICKTPOMATHUTHBIE BOJHBI, HM3Jy4YeHUE, TPHUEM, OTPaKCHHUE, IOTJIOIICHHE,
uHrepdepeniio, rudpakiyi. [loaspuzanuio 31eKTpOMarHUTHBIX BOJIH;

- HaXOAUTb B KOHKPCTHBIX CUTYALMUAX 3HAYCHHA XAPAKTCPUCTUK BOJIH: CKOPOCTHU, HACTOTbI, JJIMHbBI BOJIHBI,

pa3HoCTH (ha3;



- O0BSACHATH MPUHITUTI PATIUOCBSI3HU U TEICBUICHUS.

Ob6yuaemblil NOIYHUUM BO3MONCHOCHIL HAYYUMBCS

- NOHUMAamb U O0OBACHAMb YELOCMHOCMb (QUIUYECKOU Meopuu, pasiudams 2paHuybl ee NpPUMeHUMOCmu U
Mecmo 8 psdy Opyaux Quaudeckux meopuil;

- glademv npuemMamu HNOCMPOEHUss meopemuyeckux O0oKA3ameabCmes, a maxdice MNpPOoSHO3UPOBAHUS
ocobennocmell Npomexkanuss Qusuueckux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUYEHHbIX MeopemuyecKux
86160008 U 00KA3AMENbCME,

- 8b10GUAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONAAIOUUX PUBUYECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CamMoCmosmesnbHo NIAHUPOBAMb U NPOBOOUMb uU3UYECKUe IKCHEePUMEHMbL,

- peuams NPaAKMuKo-opUeHMUPOBAHHbIE KAYeCMBeHHble U pacuemuvle Quuyeckue 3a0auu ¢ 6blOOPoOM
Quzuueckol Mooenu, UCNOab3ys HeCKONbKO @U3UUeCKUX 3AKOHO8 UNU (QOPMYI, CEA3bI8AIOUUX U3BECHbLE
Quzuneckue geIutUHbL, 8 KOHMEKCHe MeXCNPEeOMEMHbIX CE53¢ll.

OnTuka

CBeTOBBIE BOJIHEL.

I"'eoMmeTpuyecKast 1 BOJHOBas OITHKA

OOy4aeMblil HAyUUTCS

- JlaBaTh ONpEJEeCHUs] TOHSATUM: CBET, KOPMYCKYISIPHO-BOJHOBOM Jyaju3M CBETa, T€OMETpPUYECKasi ONTHKA,

CBETOBOU JIy4, CKOPOCTb CBETa, OTPA)XCHUE CBETA, MNPEJIOMIIEHHE CBETA, ITOJHOE OTPAXKEHHUE CBETA, YIOJI
MaJICHUs, YroJl OTPAXKEHUsS, YroJ MPEIOMJIECHHUS, OTHOCUTEIbHBIA TOKa3aTesib MPEIOMJIECHHUS, aOCOIIOTHBIN
MOoKa3aTellb MPEJOMIICHUS, JINH3a, POKYCHOE PACCTOSIHUE JIMH3bI, ONTUYECKasl CHJIA JIMH3bI, JUCIIEPCUSI CBETA,
uHTtepepeHs  cBera, JOU@PpaKIMOHHAA  pelIeTKa, NOoJspu3alus  CBETa, E€CTECTBEHHBIM  CBET,
IJTOCKOIIOJISIPU30BAHHbBIN CBET;

- OIMMCBIBATb MCTOJAbI UBMCPCHHUA CKOPOCTHU CBCTA,

- HICPCUNCIIATD CBOMCTBa CBETOBBIX BOJIH,



- pacro3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOIaTh PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPAKEHHUE, MPEIOMIICHUE,
MOTJIONICHUE, TUCTIEPCHUI0, UHTEP(EPEHIINIO CBETOBBIX BOJIH;

- ¢dopmynupoBaTh npuHOHO [foiireHca, 3aKOHBI OTPAXKEHUS U TMPEIOMIICHHS CBETa, TPAHMUIBI HUX
MIPUMEHUMOCTH;

- CTPOUTH XOJ JIy4Y€EH B INIOCKONAPAIENbHON MIIACTUHE, TPEYTOJIbHOW IPU3ME, TOHKOU JINH3E;
- CTPOUTH U300pakeHUe MpeAMETa B IJIOCKOM 3epKajle, B TOHKOM JIMH3E;

- TEPEUMCIIATh BUJbI JIMH3, UX OCHOBHBIE XapaKTEPUCTHUK — ONTHUYECKUU LEHTp, IJIaBHAs ONTHYECKas OCbh,
doxyc, onTryecKas Cuia;

- HAXOJAUTh B KOHKPETHOM CHUTyallUM 3HAQYEHUsS YyTIJia MNaJCHUSA, yIrjla OTPaXXCHUs, yrja MpeIOMIICHUS,
OTHOCHUTEJIbHOT'O TIOKAa3aTelsl MPEJIOMIICHHUSI, aDCOMIOTHOTO MOKA3aTeNsl MPEIOMIICHHS], CKOPOCTH CBETa B CpEJIE,
(hOKYCHOTO pacCTOSIHUS, ONTUYECKOW CUJIIbI JIMH3bI, YBEIIMUCHUS JIMH3bI, Neprojia AM(PPaKIUOHHOW PEIIETKH,
MOJIOKEHUS UHTEP(EPEHIITMOHHBIX U AU(PAKIMOHHBIX MAKCUMYMOB U MUHUMYMOB;

- 3alIMChIBATb q)OpMy.Hy TOHKOM JIMH3bl, HAXOAUTb B KOHKPCTHLIX CHUTyalMUAX C €€ IOMOIIBIO HCHU3BCCTHBLIC
BCJIIMYHNHBI,

- OOBSICHATH IMPUHOUIT KOPPCKUIHH 3PpCHUA C IIOMOIIBIO OYKOB,

- JKCIEPUMEHTAIBHO OMPEACNISITh TOKa3aTelb MpeaoMJICHUsI cpelibl, (OKYCHOE PacCTOSHUE COOMparoliei
JIMH3BI, IJIMHY CBETOBOW BOJIHBI C MOMOIIBIO JU(PPAKIIMOHHON PEIICTKH;

- BBIJEJISATh OCHOBHBIE ITOJI0KEHUS KOPIYCKYJISIPHOM U BOJTHOBOW TEOPUM CBETA
Oobyuaembvlil NOIYYUM B03ZMONCHOCIb HAYUUMBCSL



- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psidy Opy2ux usudeckKux meoputi;

- erademb Npuemamu NOCMPOeHUs: Meopemuyeckux O0oKaA3amenbcms, a makKice NnpPOSHO3UPOBAHUSL
ocobenHocmell NpomeKanuss Qu3UYecKux s6NeHUll U NPoYecco8 HA OCHOBE NOJIYYEHHbIX MeopPemudecKux
86180008 U 00KA3AMENIbCMB,

- Xapakmepuzoeamsv CUCIMEMHYIO C8513b MeNCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU. NPOCMPAHCMEBO,
8pems, mamepusi (8euwiecmeo, noe), 0sudxdcenue, Cuid, IHepeusl;

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIUUECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHMbL,

- Xapakxmepuzoeams 2100a1bHble NPoOIeMbl, CMoAUUe neped 4el08eyecmeoM: IHepeemuiecKue, Coblpbesble,
aKoa02U"ecKue, — U poab QU3UKU 8 pelueHUl SMuX npooiem,

- pewams NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Quauyeckue 3a0adu ¢ 8bl00poMm
Qusuueckol mooenu, UCNONb3YS HEeCKOIbKO @U3UYECKUX 3AKOHO8 Ul (DOPpMYI, CEA3bI8AIOWUX U38ECTNHbLE
Qusuueckue eIUUUHbL, 8 KOHMEKCMeE MeNCNPEeOMEeMHbIX C853ell;

- 00bACHAMb NPUHYUNLL pabomvl U XAPAKMEPUCMUKU U3VYEHHBIX MAUUH, NPUOOPO8 U MEXHUUECKUX
yempoucms,

- 00vACHAMb YCI08USL NPUMEHEeHUs (QU3UYeCKUX Mmooelell npu peuleHuu @Qu3uyeckux 3aoay, HAxooums
A0EeK8AMHYI0O NPEONOHCEHHOU 3a0aye GuU3uYecKyro Mooejb, pazpeulams npoodjemy KaK Ha OCHO8E UMErOUUXCS
3HAHUIU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

W3nydeHus U CIIeKTPhI

OOy4aeMblil HAyYUTCS

- JlaBaTh OMpeJeNieHue TMOHATHH, TEIUIOBOE H3JIy4YeHHUE, AJICKTPOJIOMUHECICHIUS, KAaTOIOJTIOMUHECIICHITNS,

XEMHOJIFOMUHECIICHITUSA, (DOTOJIOMUHECIICHIIMS, CIUIOITHON CHEKTp, JUHEHYaThId CIEKTpP, MOJIOCAThIN CHEKTD,
CIIEKTP MOTJIOLICHHUS, CIICKTPAJIbHBIN aHAJIN3;

- HCPCUHNCIIATh BUJbI CIICKTPOB,



- pacmo3HaBaTh, HAOMIOJATh CIUIOIIHOW CIEKTp, JMHEHYATHI CIIEKTP, IMOJOCATHINA CIIEKTP, CIEKTP U3TyYCHUS U
CIIEKTp IMOTJIOIIECHUS;

- HCPCUHCIIATD BUAbI OJICKTPOMAI'HUTHBIX HBHYQGHHIZ, X UCTOYHHKH, CBOﬁCTBa, IMPUMCHCHHUC,

- CpaBHUBATh CBOMCTBA JICKTPOMArHUTHBIX BOJIH Pa3HON YaCTOTHI.

Obyuaemblil NOYYUM BO3MONCHOCTL HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psody Opyaux Guaudeckux meopuil;

- e1ademb NpuemMamu NOCMPOEHUsT Meopemuyeckux O0oKaA3amenbcms, a makKdice NpPOSHO3UPOBAHUSL
ocobenHoCmell npomeKaHus QU3UYECKUX SABNeHUll U NpoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuiecKux
86180008 U 00KA3AMENIbCMB,

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOAMENbHO NAAHUPOBAMb U NPOBOOUMb (PU3UUECKUe IKCNEPUMEHMbL,

- pewams NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBeHHble U pacuemuvle Quaudeckue 3a0adyu ¢ 6blO0poM
Qusuueckol mooenu, UCNOAb3YS HECKOAbKO (PU3UYECKUX 3AKOHO8 UlU (DOPMYI, CEA3LIBAIUUX U3BECMHbIE
Qusuueckue eIUUUHbL, 8 KOHMEKCMe MeHCNPeOMEeMHbIX C853¢ell.

OcHoBa cnenUHAJIbHOI TEOPUU OTHOCHTEJILHOCTH

OO0yuaemblil HAyYUTCA

- JTaBaTh OMpPEACICHUS TMOHSATHH: COOBITHE, MOCTYJAT, MHEpIIMalbHAasA CHUCTEMa OTYeTa, BpeMs, JJIMHA Tela,

MaccCa I10KOs, MHBAPUAHT, DHCPI'Us ITOKOA,

- OOBSCHATH MPOTUBOPEUMS MEXKIY KIACCMYECKONW MEXaAaHMKOW M 3JICKTPOJIMHAMHMKON MakcBesaa U MpUYUHBI
nosijieHust CTO;

- popmynuposats noctynatel CTO;

- popMyIrpoBaTh BBIBOJIbI U3 TTocTyaatoB CTO



Ob6yuaemviii NOIYUUM BOZMONCHOCTHb HAYUUMBCS

- NOHUMAMb U O0OBACHAMb YEOCMHOCMb (QU3UYECKOU Mmeopul, pa3iudams cparuubl ee NPUMEeHUMOCMU U
Mecmo 8 psdy Opyaux Quaudeckux meopuil;

- 8lademv nNpuemamiu HNOCMPOEHUS Meopemudeckux OO0KaA3ameabCmes, a mMaKice NpocHO3UPOBAHUS
ocobeHHocmel NpomeKauus @QU3UYeCKUX S6NeHUll U NPOUecco8 HA OCHOBE NOJYYEHHbIX MeopPemudecKux
86160008 U O0OKA3AMENbCME,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOIA2AIOUWUX DUBUYECKUX 3AKOHOMEPHOCMEN U 3AKOHO8
KBanroBasi pusuka

CBeTOBBIC KBAHTHI

OO0y4aemblif HAyYUTCA

- JaBaTh ompeaeaeHus NoHATui: GoTodd(PeKT, KBaHT, TOK HACHIIICHUS, 3aAeP KUBaIOIIee HAIIpSHKEHHUE, padoTa

BBIXO0JIa, KpacHas rpanuna ¢horodddekra;

- pacno3HaBaTh, Ha0MOaTh sBIcHUE (oTOdPDEKTa;

- OIIMCHIBATH OMBITHI CTOJIETOBA;

- popmynupoBath runote3y [lnanka o kBaHTax, 3akoHbI GoTOIP(PeKTa;
- aHAJIM3UPOBATh 3aKOHBI (POTOAPGEKTA;

- 3aIIUCHIBATh U COCTABJISATh B KOHKPETHBIX CUTYyalHUSIX YpaBHEHHE DUHIITENHA 1711 PoTodrddexra u HaXOAUTh €
€ro NOMOIIBK) HEU3BECTHHIE BEJTUYNHBI,

- MPUBOAUTH MPUMEPHI UCTI0JIB30BaHUs PoTOIP(PeKTa;

- 00BSCHATH CYTh KOPITYCKYJIIPHO BOJIHOBOTO JAyalin3Ma;



- ONKCHIBATHh OMBITHI JleOemeBa MO WM3MEPEHUIO JABJICHUS CBETa U MOATBEPKIAIOIIMX CIIOKHOE CTPOCHHE
aToma;

- aHaJU3HPOBATH Pa0OTy YYEHHBIX MO CO3JaHMI0 MOJEIU CTPOCHHUS aToMa, MOJYYEHUIO BBIHY>KIEHHOIO
U3IIy4YCHUS, TPUMEHCHHH JIa3€POB B HAyKe, MEIUIIMHE, IIPOMBIIIUICHHOCTH, OBITY

Obyuaemviii NOIYUUM BOZMONCHOCb HAYUUMBCS

- NOHUMAamb U O0OBACHAMb YELOCMHOCMb (QUIUYECKOU Meopuu, pasiudams 2paHuybl ee NPUMeHUMOCmu U
Mecmo 8 psody Opyaux Guaudeckux meopuil;

- 81ademb NpUEMaMu NOCMPOEHUsT Meopemuyeckux O0oKaA3amenbcms, a makKice HNpPOoSHO3UPOBAHUS]
ocobenHoCmell npomeKaHus QU3UYECKUX SABNeHUll U NpoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuiecKux
86180008 U 00KA3AMENIbCMB,

- Xapakmepuzoeams CUCMEMHYIO C853b MeAHCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMBO,
8pems, mamepus (8ewjecmao, noJe), 08uddceHue, CUid, IHepeusl;

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CamMoCmosimenbHO NIAHUPOBAMb U NPOBOOUMb huU3UYeCKUe IKCHEePUMEHMbL,

- Xapakmepu3o8ams 2100anbHble NpoOeMbl, CMoswue neped Yei08e4ecmeom. dHepeemuiecKue, Cblpbesole,
aKoa02udecKue, — U poab QU3UKU 8 petleHUl SMux npooiem,

- pewamsv NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Quauyeckue 3a0adu ¢ 8bl00poMm
Qusuueckol Mmooenu, UCNONb3YS HEeCKOAbKO @U3UUECKUX 3AKOHO8 UlU (DOpMYI, CEA3bI8AIOWUX U38ECTNHbLE
Qusuueckue eIUUHbL, 8 KOHMEKCMeE MeNCNPEeOMEeMHbIX C853¢ell;

- 00bACHAMb NPUHYUNLL pabdomvl U XAPAKMEPUCMUKU U3VYEHHBIX MAUUH, NPUOOPO8 U MEXHUUECKUX
yempoucms,

- 00vACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCKUX Mooelell npu peuleHuu @QuU3uYeckux 3aoay, HAxoo0um
A0eKBAMHYI0 NPEONONCEHHOU 3a0aye pu3uuecKyro Mooeib, pazpeulams npoodjemy KaKk Ha OCHO8E UMEOUUXCS
3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

ATtomHas dbu3nKa

OOy4aeMblil HAyYUTCS




- 1aBaTh OIPENEIICHUs NOHATUI: aTOMHOE SIIPO, SHEPreTUYECKUN YPOBEHD, JHEPT U HOHU3ALIMHU, CIOHTAHHOE U
BBIHYKJICHHOE U3JIYYEHHUE CBETA;

- ONUCBIBATH OMBITH Pe3epdopaa;
- ONMMCHIBaTh U CPaBHUBATh MOjies I aToMa TomcoHa u Pezepdopaa;
- paccMaTpuBaTh, UCCIIEA0BATh U OMUCHIBATH IMHEUYATHIE CIICKTPHI;

- q)OpMYJII/IpOBaTB KBAHTOBBIC ITOCTYJIATHI Bopa; OOBSICHATH JIMHEHYATHI CIICKTPBbI aTOMa BOJIOpOJa Ha OCHOBC
KBAHTOBBIX IMOCTYJIATOB Bopa;

- pacCUMTHIBATh B KOHKPETHOM CUTYAIMH YacTOTY W JUTMHY BOJIHBI HCITyCKaeMOTo (POTOHA MpH Mmepexoje aToMa
13 OJIHOTO CTAllHOHAPHOTO COCTOSHHS B JIPYTOE

Obyuaemblii NOIYHYUM BO3MONCHOCTL HAYHUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiuddams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psidy Opy2ux u3u4ecKux meoputi;

- e1ademb NpuUeMamu NOCMPOEHUs. Meopemuyeckux O0oKa3amenbcms, a makKdice NPOSHO3UPOBAHUSL
ocobeHHoCmell NpomeKaHust QuU3UYeCcKUx s6NeHUll U Npoyecco8 HA OCHOBE NOJIYYEHHBIX MeopemudecKux
86180008 U 00KA3AMENbCME,

- Xapaxmepuzoeamsb CUCMEMHYIO C8513b MeAHCOY OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUAMU: NPOCMPAHCMBO,
8pemsi, mamepusi (8euecmaeo, noe), 0sudicenue, Cuid, IHepeusl;

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- CAMOCMOSIMENIbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHNbL,

- Xapakxmepuzo8ams 2100a1bHble NPOOIEMbl, CIMOsAUUE Neped Hel08eyeCmEoM: IHepeemudecKue, Coblpbesble,
9KoJI02U4ecKue, — U poab GU3UKU 8 peuleHUU SMUx npooiem,



- peuams NPaAKMuKo-OpUeHMUpPOBAHHble KAYeCMmEeHHble U pacyemuvle @u3uyeckue 3adadu ¢ 6bl00poM
Quzuneckol Mmooenu, UCNONb3Ys HECKOAbKO (U3UYECKUX 3aKOHO8 UlU (DOPMYI, CBA3bIGAIOUWUX U3BECHbLE
Quzuneckue geIUtUHbL, 8 KOHMEKCHe MeXCNPEOMEMHbIX CE53ell;

- 00VACHAMb NPUHYUNBL pabomvl U XAPAKMEPUCMUKU UYUEHHLIX MAWUH, Npubopos U MexHUYeCcKux
yempoucma;

- 00VACHAMb YCA08US NPUMEHEeHUsT (DU3UYECKUX Mooelell Npu peuwleHuu @Qu3uveckux 3aoay, HAXo0umsb
A0EeKBAMHYI0 NPEOJIOANCEHHOU 3a0aue PuU3ULecKyo MOOeb, paspeulams npooiemy Kaxk Ha 0CHO8e UMeIOUUXCSL
3HAHULL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

du3uKa aTOMHOIO sapa

OO0y4aemblif HAyYUTCA

- JlaBaTh OMPEACJICHUS MOHSITUN: MAacCOBOE YMCJIO, HYKJIOHBI, SIICPHBIC CUJIbI, Te(PEKT Macc, IHEPrusi CBS3H,

yAE€IbHAs DJHEPrus CBS3M AaTOMHBIX SJIE€p, PAAUOAKTHUBHOCTH, MEPUOJ MOJYypaclaaa, HCKYCCTBCHHas
PaINOaKTUBHOCTD, SIACPHBIC PEAKIINHU, YHEPTETUUECKUN BBIXO/ SIICPHON peakinu, KOd(PUIMEHT pa3MHOKEHUS
HEUTPOHOB, KPUTHYECKASI MacCa, PEAKTOPBI-PA3MHOKHUTEIIN, TEPMOSICPHAS PEAKIIUA:

- CPAaBHUBATh CBOMCTBA IPOTOHA U HEUTPOHA;
- ONMCBIBATH MMPOTOHHO-HEUTPOHHYIO MOJAENb SIAPA;

- OoHpCUC/AThL COCTAB AACD PA3JIMYHBIX 3JICMCHTOB C ITOMOIIbBIO Ta6J'II/I]_IBI MeHneneeBa; H306pa)I<aTB N YuTaThb
CXCEMBbI aTOMOB;

- BBIYUCIATH JIePEKT Macc, SHEPrUI0 CBSA3M U YNEIbHYIO SHEPrUl0 CBA3M KOHKPETHBIX aTOMHBIX SIJIEp;
AHAJIM3UPOBATH CBSI3b YJIEIbHOU JHEPTUU CBA3U C YCTOMYMBOCTBIO SJIED;

- HCPCUHUCIIATh BUAbBI PAAUOAKTUBHOTO pacliala ATOMHBIX SAJCP,



- CpaBHMBaThb CBoOHcTBa anb(a-, Oera- W raMma-u3JIydyeHH; 3alUChIBaTh MpPaBWIa CMEIICHUS MpH
pPaAMOaKTUBHBIX pacnajax; OnpeaesTh JEMEHTHI, 00pa3yIoIIHecs B pe3yabTaTe paAuOaKTUBHBIX PAcajioB;

- 3aMUChIBaTh, OOBSCHATH 3aKOH PAJAMOAKTUBHOIO pacmaja, yKas3blBaTh T'PaHUIBI €ro MNPUMEHHUMOCTH;
ONPEACNSTh B KOHKPETHBIX CHUTYallMAX YMCJIO HEpACHaBIIUXCS SAEP, YUCIO PACMIABIIMXCA SJIEp, NEPUOA
noJIypacrnaja;

- HCPCUUCIIATD U OIIMCBIBATb MCTOAbI Ha6J'IIO,Z[CHI/IH H PCrucrpalin 3JICMCHTAPHBIX YaCTHIIL,

- 3aMHUCHIBATH SJIEPHBIE PEAKLNH, ONPEAECHATh MPOAYKTHI ANECPHBIX PEAKLHM, PACCUUTHIBATH SHEPTUUYECKUN
BBIXOJ SI/ICPHBIX PEAKIIUU;

- OOBSCHATH MPUHIIUIIBI YCTPOUCTBA U PAOOTHI SAEPHBIX PEAKTOPOB;

- y4aCTBOBATh B OOCYKICHUHU IIPEUMYIIICCTB U HEJIOCTATKOB SIZICPHON SHEPTCTUKU

Obyuaemblii NOIYYUM BO3MONCHOCTL HAYHUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (PU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psody Opyeux Guaudeckux meopuil;

- e1ademb NpuUeMamu NOCMPOEHUs. Meopemuyeckux O0oKa3amenbcms, a makKdice NpPOSHO3UPOBAHUSL
ocobenHOCmel npomeKaHus QU3UYECKUX SABNeHUll U NpoYecco8 HA OCHOBE NOJIYUEHHBIX MeopemuiecKux
86180008 U 00KA3AMENIbCMB,

- Xapakmepuzoeamsb CUCIMEMHYIO C8513b MeHCOY OCHOBONONLALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMBO,
8peMs, mamepus (8eujecmao, noie), O8UNCEHUe, CUNA, IHEPUSL;

- 8b10BU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

- CaMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCNEPUMEHNbL,

- Xapakxmepuzosams 2100a1bHble NPoOIeMbl, CMoAUUe neped 4el08eyecmaomM: IHepeemuiecKue, Colpbesble,
aKoa02udecKue, — U poab QU3UKU 8 petueHuu SMmux npooaiem,



- pewiams NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Quauyeckue 3a0adu ¢ 8bl00pom
Qusuueckol mooenu, UCNONb3YS HECKOIbKO (DUUYECKUX 3AKOHO8 UlU (DOpMYI, CBA3bI8AIOWUX U36ECHbLE
Qusuueckue eUUUHbL, 8 KOHMEKCMeE MEeHCNPeOMEeNHbIX C853ell;

- 00bACHAMb NPUHYUNLL pabomsl U XAPAKMEPUCMUKU U3YYEHHBIX MAUWUH, HPpUOOPO8 U MEXHUUECKUX
yempoucma;

- 00BACHAMb YCI0BUSL NPUMEHeHUsl Qu3uyeckux mooenell npu peuweHuu @u3u4ecKux 3adad, HAxXooumbv
A0eKBAMHYI0 NPEVJIONCEHHOU 3a0aie PuuuecKyo Moodeisb, paspeuams npoobiemy KaKk Ha 0CHO8e UMEIOUJUXCS
3HAHULU, MAK U NPU NOMOWU MEMOO08 OYEHKU.

DJIeMEHTapPHbIC YaCTHUIIbI

OO0y4aemblif HAyYUTCA

- IaBaTh OTPECICHHUS MOHATHI: aHHUTHIISINS, JICNTOHBI, aJPOHBI, KBapK, TJIFOOH;

- IEPEYMUCIIATH OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YACTHLI;

- BBIACIATH IPYNIBI QJIEMEHTAPHBIX YaCTHLL;

- IEPEYUCIIATH 3aKOHBI COXPAHEHUSI, KOTOPHIE BBIITOIHIIOTCS IIPH IIPEBPAILCHUSX YaCTHLI,

- OIUCHIBATH MPOLIECCHl AHHUTUIIALMA YaCTULl U AaHTUYACTHUL] U POKACHUS DICKTPOH-TIO3UTPOHHBIX Map;
- Ha3bIBaTh U CPAaBHUBATH BUIbI (DYHIAMEHTAIBHBIX B3aUMOJCHCTBHIA;

- OIIMCBIBATh POJIb YCKOPUTEIIEU JIEMEHTAPHBIX YACTHLL;

- Ha3bIBaTh OCHOBHBIE BUJIBI YCKOPHUTEIICH 3JIEMEHTAPHBIX YaCTHII

Ob6yuaemblil NOJIYHUUM BO3MONCHOCHIL HAYYUMBCS

- NOHUMamMv U 00BACHAMb YEIOCMHOCMb QU3UYECKOL Meopul, paziutams cpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psody Opyeux Guaudeckux meopuil;



- 8lademv nNpuemMamiu HNOCMPOEHUS Meopemudeckux O0O0KaA3ameibCmes, a mMaKice NpoSHO3UPOBAHUS
ocobenHocmel NpomeKanus @QuuuecKux s6JNeHUll U Npoyecco8 HA OCHOBE NOJIYUEHHbIX MeopemuyecKux
861860008 U 00OKA3AMEIbCME;

- Xapaxkmepuzo8amov CUCMEMHYIO C853b MedHCOY OCHOBONOAAIOUUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMEO,
8pems, mamepus (8ewecmaeo, noje), 08Ul CeHUe, CUILA, IHEPIUsL,

- 8bIOBU2AMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOIAAIOUUX PUUUECKUX 3AKOHOMEPHOCME U 3AKOHO8;

- CamMocmosmesibHo NIAHUPOBAMb U NPOBOOUMb huU3UYECKUe IKCHEePUMEHMbL,

- Xapakmepu3oeams 2100anibHble NPoOIeMbl, CMOoAWUe Neped Yei08e4ecmeoM. dHepeemuiecKue, Cblpbesvle,
aKon02UdecKue, — U poib QU3UKU 8 peuleHUl SMUX npooiem,

- pewamsv NPAKMUKO-OPUESHMUPOBAHHbIE KAYeCMBeHHble U paciemHvle Quauyeckue 3a0aiu ¢ 8bl00poMm
Quzuneckol Mooenu, UCNONb3Ys HECKOAbKO (QU3UYECKUX 3aKOHO8 UlU (DOPMYI, CBA3bIGAIOUWUX U3BECHbLE
Qusuueckue eUUUHbL, 8 KOHMEKCMe MeXCNPeOMemHbIX C853ell;

- 00bACHAMb NPUHYUNvl pabomsl U XAPAKMEPUCMUKU U3YYEHHBIX MAUUH, HPpUOOPO8 U MEXHUUECKUX
YCmpoucms,

- 00DBACHAMb YCN08USL NPUMEHEHUS QU3UYecKux mooenel npu peuwteHuu @u3uyeckux 3a0ad, HAxooumso
A0EeK8AMHYI0 NPEONOHCEHHOU 3a0aue pu3udecKyro Mooejb, pazpeulams npoodsemy KaKk Ha OCHO8E UMeEOUJUXCS
3HAHULL, MAK U NPU NOMOUU MEMOO08 OYEHKU.

Crpoenue Beenennoit

OOy4aeMblil HAyUUTCS

- JaBaTh ONpEICIICHHS MOHATHI: HeOecHas cdepa, SKIMNTHKA, HEOSCHBIM AKBATOp, MOJIFOC MHUpPA, OCh MUa,

KpyT CKIIOHEHHUS, NPSAMOE BOCXOXICHUE, CKJIOHCHHE, Iapajulakc, IMapceK, acTpOHOMHUYECKAas CIWHHMIIA,
nepureanii, adennii, COTHEYHOE 3aTMEHUE, JIYHHOE 3aTMEHHE, TUIAHETHl 3€MHOM T'PYMIIbI, IIAHEThI-TUTAHTHI,
acTepou]i, METeop, MeETEeopHUT, ¢oTochepa, CBETUMOCTh, NPOTyOEpaHel, MyJbcap, HEUTpPOHHas 3Be3Ja,
IIPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, rajlakTHKa, KBa3ap, KpacHOE CMEIIeHNe, Teoprsi bolbIoro B3peiBa, BO3pacT
Bcenennoii;

- BBIJCISATh OCOOCHHOCTH CUCTEMBI 3eMIIS-TTYHA;



- paCllO3HaBaTb, MOACIMPOBATD JIYHHBLIC U COJTHCUHBIC 3aTMCHHA
- OOBSICHATH IIPUIINBBI 1 OTJIUBLI;
- OIIMCBIBATb CTPOCHHC CoiHeyHoOMH CUCTCMBI, IICPCUYUCIIATD INJIAHCTBI U BUJIbI MAJIBIX TCJI;

- ICPCUHUCILATL THIIMYHBIC TPYIIIIBI 3BC314, OCHOBHBLIC (I)I/IBI/II{GCKI/Ie XApPaKTCPUCTHUKHU 3BC3J], OIIMCbhIBATDH
9BOJIIOLHIO 3BC3 OT POKACHUA 10 CMCPTH,

- Ha3bIBaTh CaMbI€ IPKUE 3BE3/IbI U CO3BE3/INS;
- IEPEUUCIIATH BUIBI TAIAKTUK;
- BBLAEJATh MIICUHBIN IyTh CPENU APYTUX TATAKTHUK, ONPEAEHATh MECTh COIHEYHOM CUCTEMBI B HEW;

- IPUBOJIUTH KPATKOE U3JI0KEHUE TEOPHUH boJbIIIOro B3phIBa U TEOPHUH paciupsronieiics BeeneHHoi.
Obyuaemblii NOIYHUUM BO3MONCHOCTNL HAYHUUMBCS

- NOHUMAMb U O0OBACHAMb YEIOCMHOCMb (DU3UUECKOU Meopul, pasiudams SpaHuybl ee NPUMEHUMOCMU U
Mecmo 8 psidy Opy2ux u3u4ecKux meoputi;

- e1ademb NpuemMamu NOCMPOCHUsT Meopemuyeckux O0oKa3amenbcms, a makKdice NPOoSHO3UPOBAHUSL
ocobenHoCmell npomeKaHus QU3UYeCKUX SBNeHUll U NpoYyecco8 HA OCHOBE NOJIYUYEHHbIX MeopemuiecKux
86180008 U 00KA3AMENbCME,

- Xapakmepuzoeamsb CUCIMEMHYIO C8513b MeNCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU. NPOCMPAHCMBO,
8peMs, mamepus (8eujecmao, noie), O8UNCEHUE, CUNA, IHEPUSL;

- 8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOUWUX PUIULECKUX 3AKOHOMEPHOCMEN U 3AKOHO8,

- 00vACHAMb YCA08USL NPUMEHEeHUs (QU3UYeCKUX Mooenell npu peuleHuu @Qu3uyeckux 3aoay, HAxoo0um
A0eK8AMHYI0 NPEONONCEHHOU 3a0aue pu3udecKyro Mooejb, pazpeuams npobiemy KaKk Ha 0CHO8e UMEUUXCSL
3HAHUU, MAK U NPU NOMOWU MEMOO08 OYEHKU.



JIMYHOCTHBIE Pe3yJibTaThI:
- YMEHUE YIPaBJIATh CBOEH MMO3HABATEILHON AEATEIbHOCTHIO;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HAa MPOTSKESHUN BCEH JKHM3HU;
CO3HATEJLHOE OTHOIICHUE K HEMPEPhIBHOMY OOpPa30BAHUIO KaK YCIOBHUIO YCIEHIHON MPO(heCCHOHAIBLHOU M
0OIIIECTBEHHOM JIESITEILHOCTH;

- YMEHHME COTPYJHHUYATh CO CBEPCTHUKAMH, JETHMH MIIQJIIIETO BO3pacTa, B3POCIBIMHU B 00pa30BaTesIbHOM,
y4e0HO-HCCIIEIOBATENbCKOM, MPOEKTHON U JPYrUX BUJIAaX ACSTEIbHOCTH;

- c(hopMUPOBAHHOCTHL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYyKU;
OCO3HAHWE 3HAYMMOCTH HAayKH, BJIAJCHHUSA JIOCTOBEpHON HHPOpMaIHel O TEpPeAOBBIX TOCTHUKEHUAX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW HAYKU; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMUIX 00 YCTPOICTBE MUpa
1 00IIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY

- YyBCTBO TOPJIOCTH 32 POCCUNCKYIO (PU3MUECKYIO HAYKY, TYMaHU3M;
- IOJIOKUTEIILHOE OTHOIIIEHUE K TPYAY, LIEI€YCTPEMIEHHOCTb;

- DKOJIOTUYECKas KyJbTypa, OepeKHOE OTHOUIEHUE K POJIHOM 3emiie, MpUpOoIHbIM OoraTcTBam Poccun u mupa,
NOHMMAHUE OTBETCTBEHHOCTH 34 COCTOSIHUE NMPUPOJHBIX PECYPCOB U Pa3yMHOE PUPOIOUCIIONB30BAHUE.

MertanpeaMeTHbie pe3yJabTAThI:
PeryasituBabie YY /:

OOVYAKOIIUIACI CMOXKET:




- CAMOCTOATENIBHO OMpPEACNATh 1EU, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 00pa3oBaTEIbHOM
NEATENBHOCTH Y dKU3HEHHBIX CUTYAlUAX;

- OIICHUBATh PECyYpChl, B TOM YHUCJIE BpEeMS M Jpyrue HeMaTepuajbHbIE PECYpChl, HEOOXOIUMBIC s
NOCTHKEHUSI TOCTABJICHHON paHee LENu;

- COIIOCTAaBJIsITh UMCHOIIMECA BO3MOKHOCTH U HGO6XO,Z[I/IMBIG I AOCTHIKCHUA LICTIN PECYPCHI;
- onpeacysiTb HCCKOJIBKO HyTeﬁ JOCTHIKXCHUA IMOCTaBJICHHOM OEIJIN,

- 3aldBaThb HaApaMCTpPbl U KPUTCPUHU, 11O KOTOPBIM MOXKHO OIIPCACINTD, YTO LCJIb JOCTUTHYTA,
- COITIOCTABJIATH HOJ'IY‘ICHHBIﬁ pe3yJIbTaT ACATCIIbBHOCTH C MMOCTaBJICHHOM 3apaHCC LCJbIO,

- OIICHUBATh IOCJICJACTBUSA JOCTHIKCHHUS MOCTABJICHHOM IIEIN B JIEATCIBHOCTH, COOCTBEHHOM JKU3HHU U SKU3HU
OKPYKaIOUIUX JIFOJICH.

ITo3naBarteanHbie YY /I:

OOVYAKOIIMNACI CMOXKET:
- KpUTHYECKH OIEHWBATh M MHTEPIPETUPOBATH HH(POPMAITHIO C PA3HBIX MTO3UITHN;

- pacmo3HaBaTh U PUKCUPOBATH MPOTUBOPEUUS B UHOOPMAITMOHHBIX UICTOYHUKAX;

- HCHOJIb30BaTh PAa3JIMYHbIC MOJECIbHO-CXEMATUYECKUE CPEACTBA JJIsi NPEACTABICHUS BBIABICHHBIX B
MH(POPMAIMOHHBIX UCTOYHUKAX TPOTUBOPEUUI;

- OCYUIECTBIISITh Pa3BEPHYTHI HH(OPMAIIMOHHBIA TOUCK M CTaBUTh HE €ro0 OCHOBE HOBbIE (y4eOHBIE H
MO3HABATEJIbHBIC) 3a]1a4U;



- ICKaTh ¥ HaXOJAUTh 0000IIEHHBIE CITIOCOOBI PEIICHHS 3a/1a4H;

- MPUBOJIUTH KPUTUUECKUE APTyMEHTHI, KAK B OTHOIIEHUM COOCTBEHHOI'O CYXKJCHHS, TaK U B OTHOIICHUU
JNEUCTBUM U CYXKIECHUU IPYroro YeJIOBEKA;

- aHAJIM3UPOBATh U NMPEOOPaA30BBIBATH MPOOJIEMHO-IIPOTUBOPEUUBLIC CUTYAIINY;

- BBIXOJOUTBb 34 pPaMKH yqe6Horo npcamMCera U OCYIICCTBIIATDH HGHGHaHpaBHCHHBIﬁ ITIOUCK BO3MO>KHOCTH
HIUPOKOIo IIEPCHOCA CPCACTB U croco0o0B HeﬁCTBHH;

- BBICTpanBaThb UHANBUAYAJIbHYIO 06pa3OBaTCJ'IBHy10 TPACKTOPHUIO, YUUTBIBAsI OTPAHUYCHUA CO CTOPOHBI APYTIUX
YYaCTHHUKOB U PECYPCHBIC OTHOLICHUS

- MEHATHh U YyJACPKUBATh Pa3HbIC MO3UIHMHU B MO3HABATEIBHON NEATEIHHOCTU (OBITh YUECHUKOM U YUUTEIIEM;
dbopmynupoBaTh 00pa3OBaTEIbHBIA 3alpOC M BBHIMOIHATh KOHCYJIbTATUBHBIC (DYHKIMH CaMOCTOSITEIIBHO;
CTaBUTH MpoOJIeMy U pabOTaTh HaJ €€ PEIICHUEM; YIIPABJIATh COBMECTHOU MO3HABATEILHON JAEATEILHOCTHIO U
MIOTYMHATHCS ).

KommynukatuBHbie YV /I:

OOVYAKOIIUNACI CMOXKET:

- OCYILECTBJISITh JICJIOBYI0O KOMMYHHMKAIIMIO, KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMH (KaK BHYTPH
00pa3oBaTeNbHON OpraHU3ally, TAK U 32 €€ MpeaeIamMu);

- TIPU OCYUIECTBJICHUU TPYIIIOBOM PabOThl OBITh KaK PYKOBOJIUTENEM, TaK U YJICHOM MPOEKTHOW KOMaHJbI B
Pa3HBIX poIsiX (TEHEPATOPOM HJICH, KPUTHUKOM, UCTIOJIHUTENEM, TPE3EHTYIOMINM U T.11.);

- Pa3sBCPHYTO, JOTUYHO M TOYHO H3JIaraTb CBOXO TOYKY 3PCHHA C HCIIOJIB30BAHUC AACKBATHBLIX (YCTHI)IX )41
HI/ICBMCHHBIX) SA3BIKOBBIX CPCACTB,



- pacro3HaBaTh KOH(QIMKTHBIEC CUTYaAllMU U NIPEAOTBPAIaTh KOHMIUKTHI 10 UX aKTUBHOU (a3bl;
- COTJIaCOBBIBATh MO3UIIMU YJIEHOB KOMaH/ bl B Mpoliecce padoThl Ha/l OOLIUM MPOYKTOM/PEIICHUEM;

- TIPEACTABJISITh MYOJUYHO PE3yJIbTaThl UHAUBUIYAIbHOW W TPYIIIOBOM AEATEIBHOCTH, KaK Iepe]] 3HaKOMOH,
TaK U Iepe] HE3HAKOMOW ayqUTOPUEH;

- moAOupaTh IAPTHEPOB IS JEJIOBOM KOMMYHHMKAIIUM, HCXOJS M3 COOOpaKeHWH pe3yIbTaTUBHOCTHU
B3aMMO/ICHCTBUS, a HE JJUYHBIX CUMIIATHU;

- BOCIIPUHUMATH KPUTHUYCCKHUC 3aMCUYAHUA KAK PECYPC COOCTBEHHOT'O Pa3BUTHAI,

- TOYHO U €MKO (bOpMy.]'II/IpOBaTB KaK KpUTHYCCKHUC, TaK U OI[O6pI/ITeJIBHBIe 3aMCYaHus B aApeC APpYyTrux J'HOI[Gﬁ B
paMKax I[GJ'IOBOfI n 06p330BaTeHBHOﬁ KOMMYHHUKAIINH, n3oeras IIpHU 3TOM JTUYHOCTHBIX OOCHOYHbIX CY)KI[GHHIE.

PA3JIEJI 2. Conep:kanue y4e0HOT0 nmpeaMera

OCHOBBI JIEKTPOJAUHAMUKH (IIPOI0JIKEHHE)

MarnutHoe nosie. BekTop MarHuTHOW WUHAYKUWU. [IpyHOUNO Cynepno3ulMM MarHUTHBIX Mojed. MarHutHoe
10JI€ TPOBOJAHUKA C TOKOM. /[eiCTBUE MAarHUTHOT'O T0JIs HA IIPOBOJHUK C TOKOM U JBMKYIIYIOCS 3aPSIKEHHYIO
yactuiyy. Cuna Amnepa u cuna JlopeHnia.



[ToTok BeKTOpa MarHUTHOM WHAYKIHWHU. SIBIEHHE 3JEKTPOMArHUTHOW WHIAYKIHUHU. 3aKOH 3JIEKTPOMArHUTHOU
naaykiun. JDJIC uHIyKOMM B ABMXKYIIUXCS NpoBOAHWKax. IIpaBuno JleHma. fIBieHne camMOMHAYKIIWH.
NHAYKTUBHOCTD. DHEPIrusl 3JEKTPOMArHUTHOTO MOJisi. MarHUTHBIE CBOMCTBA BEILIECTBRA.

JlaGopaTopHbIE PAOOTHL:

JlabopatopHnas pabora Nel «M3Mepenue cuiibl B3aUMOJSUCTBUS KaTYIITKH C TOKOM W MarHUTa»
JlabopatopHas pabota Ne2 « MccrenoBanue siBJICHUS 3JICKTPOMAarHUTHOW MHTY KL
Kosebanus u BOJIHBI

Mexanndeckue KojieOaHUs W BOJHBL. AMIUIUTYIa, Iepro, 4acToTta, da3a konedbanuii. [IpeBpamenus sHepruu
MIpHU KoJiIeOaHUSX. BoiHyoicOenHble Konebanusl, pe3oHaHc.

HOHGpGIIHBIe " ITPpOAO0JIbHBIC BOJIHBI. 3HCpl"I/I${ BOJIHBI. I/IHTep(bepeHuI/m n I[Hq)paKHI/IH BOJIH. 3BYKOBBI€ BOJIHBI.

OnekTpomMarHuTHeie KkoneOanus. KonebarenbHblii KOHTYp. (CBOOOJHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.
BriHyXJIeHHBIE IEKTpOMAarHUTHBIE KojieOanus. Pezonanc. [lepemennsiit Tok. KoHaeHcaTop v KaTyllka B 1ENy
nepemMeHHoro Toka. [Ipon3BocTBO, nepegaya u nNoTpedIeHne JIEKTPUUECKON SHEPTUH. DIIeMEHTapHask TEOpHs
TpaHcopmaTopa.

DJIEKTpOMarHuTHOe Tojie. BuxpeBoe »3JIEKTpHUYECKOE ToJie. DJIEKTPOMAarHuTHbiE BOJHBL. (CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. J[Mama3oHBI 3JIEKTPOMArHUTHBIX M3JIYYEHUHW W UX MPAKTHUYECKOE MPUMEHEHHE.
[IpyHUIKTBI paAUOCBA3HU U TEIICBUICHUS.

JlaboparopHbIe PAOOTHI:

JlabopaTtopnas padota Ne3 «OnpeneneHue ycKkopeHus cBOOOTHOTO MAJCHUS MPU MTOMOIIN MasTHUKA



Ontuka
I'eomerpuyeckas ontuka. IIpsmonuHeiiHoe pacpocTpaHEHHE CBETa B OJIHOPOJIHOM cpejie. 3aKOHBI OTPaKeHUS

u nipesomiieHus cBerta. [loiHoe BHyTpeHHee oTpaxkeHue. OnTuieckue nprudopsI.

BonHoBbeie cBoiicTBa cBeta. Ckopocth cBera. MHTepdepenius cBeta. KorepeHTHocTh. Judpakuus cpera.
[Tonspuzanus ceeta. Jucnepcus cpera. IIpakTnyeckoe NpuMEHEHHUE AJICKTPOMArHUTHBIX U3JTYUYEHUM.

JlaboparopHbIe PAOOTHI:

JlabopatopHas pabota Ned «OnpenesneHue mokaszaresisi IpeoMICHUS CPEabD)
JlabopaTtopnas padorta Ne5 « Onpenenenue GOKYCHOTO pacCTOSHHS COOUPAOIICH JIMH3bBI»
JlabopatopHnas pabota Ne6 « OnpenesieHue JIMHBI CBETOBOM BOJTHBI»
OCHOBBI CIEUATIBLHON TEOPUHU OTHOCUTEJIbHOCTH
NHBapuaHTHOCTh MOJYJSl CKOpPOCTH CBe€Ta B BakyyMe. [IpMHIMI OTHOCHUTENBHOCTHM ODUWHIITEHHA.

Ilpocmpancmeo u 6pems 6 CHeYuarbHOU mMeopuu OMHOCUMETbHOCMU. DHepaus U UMHYIbC C80O0OHOU
yacmuywl. CBSI3b MACChl M DHEPTUHU CBOOOHON YaCTHUIIBI. DHEPTHUS MOKOSI.

KBanToBas pusuka
[IpenMer u 3aj1auu KBAHTOBOU (DUBUKHU.

TemnoBoe H3JIYYCHUC. Pacnpez[eneHI/Ie 9HCPIUH B CIICKTPC a0COJIIOTHO YCPHOTO TCJIA.

['mnote3a M. I1nanka o kBanTax. @otoaddext. OnbiTel A.I'. CtoneroBa, 3akoHbl hoToddPekTa. YpaBHeHHE A.
DitamTeitHa 17 Gotoaddexra.

®otoH. OnwiThl [1.H. JIebenera u C.W. Basunosa. ['unotesza JI. ge bpoiinas o BOJHOBBIX CBOMCTBAaX YacCTHII.
KopnyckyJisipHO-BOJIHOBOM Ayanu3M. /laBieHue cBera.



Mopenu ctpoenust atoma. OObsICHEHHE JIMHEHYATOr0 CIIEKTpa BOJAOPO/Aa HA OCHOBE KBAHTOBBIX MOCTYJ1aTOB H.
bopa. CnoHTaHHOE M BBIHYKJIEHHOE U3JIyYEHUE CBETA.

CocraB u cTpoeHre aToMHOTO snpa. M3otomnel. SnepHbie cuiibl. JlepeKkT Macchl U SHEPTUs CBSI3U fAJIpa.

3aKOH paJMOAKTUBHOTO pacnaja. SAaepHble peakiuu, peakiuy JeJCHUs U CuHTe3a. llenHasa peakuus aeneHus
anep. SlnepHas sHEpreTUKa. TepMOsACPHBIA CUHTES.

9HCM€HT3PHBI€ HJaCTHUIIBI. CDYHI[aMCHTaJ'IBHBIC BSaHMOHCﬁCTBHH. YCKOpI/ITeHI/I OJICMCHTAPHBIX YaCTHII.

.Ha6ODaTODHBIC Da6OTBII

JlaGopaTtopHas padota Ne7 «HabmroieHre CrionHOro ¥ JIMHEHYaTOTO CIIEKTPOBY
JIabopatopHas padbota Ne8 «HMccnenoBanue ciekTpa BOJAOPOIA»
JlabopatopHas paboTaNe9 « OnpeneneHne UMITyJIbca U SHEPTUU YACTUIIBI IPU IBUKESHUU B MAarHUTHOM T10JIE)»
(mo dororpadusim)
Crpoenue BeeeHHou
[IpruMEeHUMOCTh 3aKOHOB (DU3UKHU JJIsi OOBSCHEHUS MPUPOJIBI KOCMUYECKUX 00BeKTOB. ColHEYHas cUCTeMa.

3Be3bl U HICTOUHUKH UX dHeprun. Knaccudukanus 3se3a. IBomtorus CoHIA U 3BE3].

lNamaktuka. [pyrue ramaktuku. IIpocTpaHCTBEHHO-BpEMEHHBbIE MaciiTaObl HaOmromaemoit  BceeneHHOM.
[IpencraBnenue 06 »BoOIMN BeeaeHHOM.



PA3JIEJI 3. TemaTu4eckoe IJIAHMPOBAHUE C YKA3aHUEM KOJIHUYECTBA YaCOB,
OTBOJMMBIX HA OCBOCHHME KAKIA0W TEeMbI

Ne Ha3Banue Tem KoaunuyecTBO B Tom B Tom
OTBOJAUMBIX yucJie yucJie
4acoB KOJINYeCTB | KOJIMYEeCTB
0 0
KOHTPOJIbH | JadopaTop
bIX pad0T | HBIX padoT
1 | OcHOBBI 9 1 2
AICKTPOIUHAMHUKH
(Ipo0IDKEHHE)
Konebanus v BOJIHBI 15 1
Onrtuka 13 1
4 | OCHOBBI CIENUAIBHOU 3 - -
TEOPHUHU
OTHOCUTEIIbHOCTH
5 | KBanToBas gusuka 17 2 3
6 | Crpoenue Bceenennoi 5 - -
7/ | IloBTOpEHUE 1 -
8 | Pesepn 2 - -
UTOIo 68 6 9










