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IHosicHuTeILHASA 3alIMCKA

PaGouass mporpamma mo ydueOHOMY mpenmeTry «®Dusnka cocTaBlieHa Ha OCHOBE aBTOPCKOM
nporpammbl A.B. Illatanunoit «®usuka. PabGoune nporpammel. I[lpenmeTHas auHUS Y4eOHHMKOB
cepun «Kmaccmueckuii kype». 10-11 kmaccer: yde0. mocobue s o0Ieo0pa3oBar. OopraHu3aliii,
[Ipocsemenue, 2017T.

Ha peanuzamnuio qaHHOH MpOrpamMmbl, COTJIACHO y4eOHOMY IJIaHY YYpEKICHHs, OTBOIUTCS 2
yaca B HeJelro, 68 4acoB B IOJI.

Hcnonb3yemsbiii yueOuuk: ®usuka: yueOHuk mis 11 xmacca / I'.5. Mskumes, b.b. Byxosies,
M.: «IIpocsemenuey, 2016 r.

PA3JEJI 1. IlnanupyemMblie pe3yJabTaThl 0CBOEHHS YUeOHOI0 MpeaMeTa

IIpeaMeTHbIE pe3yabTaThI

OCHOBBI 3JIeKTPOAMHAMHUKH (IIPOAOJIKEHHE)

MarsauTtHOE 1ose

OOyuaemblit HAy4IUTCS

- JaBaTh OINpPENEICHUs TOHSATHI: MarHUTHOE TI0JIe, MHIYKIMS MAarHUTHOTO TIOJS, BUXPEBOE TIOJE,

Cuna Amnepa, cuna Jlopenna, eppoMarHeTuk, 1oMeH, TeMieparypa Kiopu;

- 1aBaTh OTIpE/IeJICHUE SIUHNIA NHIYKIIMY MarHUTHOTO TOJIS;

- IEPEYHCIIATH OCHOBHBIE CBOMCTBA MAarHUTHOT'O TOJIS;

- n300pakaTh MarHUTHBIC JTMHUH TIOCTOSTHHOT'O MarHuTa, NpsSIMOTO MPOBOJHUKA C TOKOM, KaTYIIKH C

TOKOM;

- HaOMI0JaTh B3aUMOJCHCTBHE KATyIIKH ¢ TOKOM M MarHWTa, MarHUTHON CTPEJIKH M HMPOBOJIHHUKA C

TOKOM, JIEHCTBHS MAarHUTHOTO TIOJISl HA IBUXKYIILYIOCS 3apsKCHHYIO YaCTHUILY;

- hopMyIpOBATh 3aKOH AMIIEpa, TPAHUIIBI €T0 TPUMEHUMOCTH;

- ONPENENATh HANpaBJICHUE JTUHUHA MAarHUTHOW MHAYKUIUH MAarHUTHOTO IOJIS C TMOMOIIBIO TpaBMIIa

OypaBumKa, HampaBJICHHE BEKTOPOB CHJIBI Ammepa W cuibl JlopeHa ¢ moMOIIbI0 TpaBHia JEeBOH

PYKH;

- IPUMEHSATH 3aKOH AMriepa U (opMyity Ut BeIMHUCIeHUs critbl JIopeHIa mpy peneHny 3aaay;

- TEepPEYMCISITh THUIBI BEIIECTB 0 MAarHUTHBIM CBOICTBaM, Ha3bIBaTh CBOWCTBA 1ua-, Mapa- U

(heppOMarHeTUKOB;

- U3MEPSTH CHITY B3aUMOJACHCTBUS KaTYIIKA C TOKOM U MarHuTa.

Obyuaemblil NOIYYUM BO3MONCHOCIb HAYUUMBCS

- NOHUMamMb U OOBACHAMb YENOCMHOCMb (QU3UYECKOU Meopuu, pasiuuams 2paHuybl ee

APUMEHUMOCTU U MECMO 8 PAOY OPY2UX U3UYECKUX meopull;

- 61ademv npueMamu NOCMPOEHUs Meopemuyeckux OOKa3amenbcms, d Makice npocHO3UPOBAHUS.

0cobeHHOCmell  NpOomeKaHusi  (QUUYeCKUxX sAGIeHUll U NpoYecco8 HA OCHOBE  NONYUEHHbIX

meopemuieckux 86160008 U OOKA3AMENbCME;

- Xapakmepusosamsv CUCMEMHYIO CBA3b MelcO0y OCHOBONOAALAIOWUMY HAYYHBIMU NOHAMUIMU.

nNPOCMpAancmeo, epems, Mmamepus (6euwecmeo, noie), 08U CceHue, Culd, IHepeusl;

- 6bI06UCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONAAIWUX QUIULECKUX 3AKOHOMEpHOCmell U

3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMDb PUUUECKUE IKCNEPUMEHTNbL,

- Xapakmepuzoeams 2100a1bHble NPoONIeMbl, CMoAwue neped Uer08eyecmeom. dHepeemuiecKue,

coipvesvle, IKON0SUYECKUe, — U pOb UIUKU 8 peuleHUU JMUX npodiem,

- pewams NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U paciemuvle @husuyeckue 3a0auu c

8b100poM  pusuvecKol MoOenlu, UCNOIb3YS HEeCKOIbKO (QU3UYeCKUX 3aKOHO8 uiu opmyi,

CBA3bIBAIOWUX U3BECHBIE PUIUUECKUE BeTUUUHBI, 8 KOHMEKCME MeXCNPeOMeMHbIX CsA3ell,

- 00BACHAMb NPUHYUNDBL PADOMBL U XAPAKMEPUCMUKY UZVHEHHBIX MAWUH, NPUOOPOE U MEeXHUYECKUX

ycempoucmes,

- 00BACHAMYB YC08US NPUMEHEHUS (PU3ULeCKUX MoOelell npu peuleHuu Gu3uiecKux 3a0ay, Haxooums

A0EeKBAMHYI0 NPEONIONCEHHOU 3a0ade (u3uuecKyro mMooeib, paspeuams npooniemy Kak HAd OCHO8e

UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.




ONEeKTPOMArHUTHAS UHAYKIUS

OOyuaemblii HAYyIUTCS

- 1aBaTh ONpPEACIICHUS MOHSATUM: SBJICHUE AJCKTPOMArHUTHON MHAYKIIMU, MarHUTHbIN motok, 3/1C
WHIYKIUU , THTYKTUBHOCTB, caMOouHAYKIHs, I1C caMOMHIyKIUY;

- pacro3HaBaTh, BOCIIPOU3BOINTH, HAOIIOATh SBJICHHE JIEKTPOMArHUTHOW MHIYKIIUH, TTOKa3bIBaTh
MIPUYUHHO-CJICICTBCHHBIC CBSI3W TIpU HAONIOJICHUM SIBICHHS, HAONIONAaTh W aHAJIU3UPOBATH
AKCTIIEPUMEHTHI, ICMOHCTPUPYIOIIHE MpaBmiio JIeHa;

- (dopmynupoBaTh mpaBuiao JIeHIA, 3aKOH AIEKTPOMATHUTHOW WHAYKIMH, TPAHUIBI €ro
MIPUMEHUMOCTH;

- UCCIIEJIOBATH SIBJICHUE AJICKTPOMArHUTHON UHAYKITUH;

- TEPEYUCHATh YCIOBHS, MPH KOTOPHIX BO3HUKAET MHAYKIIMOHHBIH TOK B 3aMKHYTOM KOHTYpE,
KaTYIIIKE; ONPEIEIATh POJIb )KEJIE3HOTO CEp/ICTYHHKA B KATYIIKE; N300pakaTh rpa)iuecKy BHEITHEE U
WHAYKIIMOHHOE MAarHUTHBIC TOJS; OIpeNessATh HaIpaBICHHE HHIYKIIMOHHOTO TOKAa KOHKPETHOM
CUTYalllH,

- 00BACHATH BOSHUKHOBEHHUE BUXPEBOTO AJICKTPUIECCKOTO TOJIS M DJICKTPOMATHUTHOT'O TTOJIS;

- onuChIBaTh BO3HUKHOBeHHE DJIC MHIYKIIUU B ABMKYIIUXCS TPOBOTHUKAX;

- paboTaTh B Mape U rpymre npu BHIMOJIHEHUN MTPAKTHUECKUX 3aaHuH, IIIaHUPOBATh SKCIIEPUMEHT;

- IEPEYHUCIISITh IPUMEPHI UCTIOJIb30BAHUS SBJICHUS SJIEKTPOMArHUTHOU MHYKIUH;

- pacrmo3HaBaTh, BOCIPOU3BOJUThH, HAOMIOJATh SIBICHHE CAMOWHIYKIIMH, MOKa3bIBaTh MPUYUHHO-
CJICICTBEHHBIC CBSI3M NMPU HAOIIOACHUU SIBJICHUS;

- (hopMynHpOBaTh 3aKOH CAMOMHAYKIIUU, TPAHUIIBI €70 TPUMEHUMOCTH;

- POBOJIUTH AHAJIOTHIO MEXKIY CAMOMHIYKIIMEH U HHEPTHOCTHIO;

- OTPEIENSITh 3aBUCUMOCTh MHAYKTUBHOCTH KaTYIIKU OT €€ AJTUHBI U TUIOIIAIU BUTKOB,;

- HAXOJWUTh B KOHKPETHOW CHUTyallMd 3HauYeHUsA: MarHuTHoro mnotoka, DJC wnaykimuu, DJIC
UHAYKIUA B JBWXKyHXca mnpoBogHukax, JOJIC caMOMHAYKIHMH, WHAYKTUBHOCTb, 3JHEPTHIO
MardyuTHOTO ITOJIS.

Obyuaemblil ROIYUUM BO3MONCHOCb HAYYUMbCS

- NOHUMamMv U O0OBACHAMb YEeIOCMHOCMb (QU3UYECKOU Meopul, pasiuuams epaHuybl ee
NPUMEHUMOCIU U MeCMO 8 PsI0Y OpYeux (pu3udecKux meopuil;

- glademb npuemMamiu NOCMPOEeHUss MeopPemuiecKux O0OKA3AmeabCms, a makdice NpoSHO3UPOBAHUS
ocobeHHOCmell NpomeKawus —(Quudeckux AGNeHUll U Npoyecco8 HA OCHO8e NOJYUEHHbIX
meopemuyeckux 6b160008 U OOKA3AMeNbCM8,

- Xapakxmepuzo8amsv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUIMU.
NPOCMPAHCME0, 8peMsl, Mamepus (8ewecmaso, nojie), 0suddceHue, CUld, SHepeusl,

- gbl0GUCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX QUIUYECKUX 3AKOHOMEPHOCmel U
3AKOHO08;

- CaMOCmMosAmMenbHO NIAHUPOBAMb U NPOBOOUMb uzUiecKUue IKCNePUMEHMbL,

- Xapakxmepu3oeams 2100a1bHble NPodIeMbl, Cmoswue nepeo Yenr08eyecmeom. dHepeemudecKue,
cbipbesble, IKO02UdecKue, — U poib QUIUKU 8 pelueHUU SMux npooiem,

- pewlamsv NPAKMUKO-OPUECHMUPOBAHHbIE KA4eCmBeHHble U pacuemuvle Guauveckue 3a0avu ¢
86100pOM  pu3UUecKoU MOOenlU, UCNONb3YS HECKOIbKO (UUYeCKUX 3aKOHO8 Uulu opmyi,
CBA3bIBAIOUUX U3BECTHbLE (Pu3UUeCKUe BeTUUUHBL, 8 KOHMEKCME MEeHCNPEOMEMHbIX C853ell,

- 00BACHAMb NPUHYUNBL PAOOMbBL U XAPAKMEPUCMUKU UZYYEHHBIX MAWUH, NPUOOPOE U MEeXHUYeCKUx
ycempoucmes,

- 00BACHAMDB YCL08USL NPUMEHEHUS. (PU3ULeCcKux Mooeell npu peuteHuu Gu3u4eckux 3a0ay, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ayde (uuuecKyro mMooeib, paspeuams npoodiemy KaKk Hd OCHOBe
UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MEeMO008 OYEHKU.

Kose0anusi u BOJIHBI

MexaHUYeCKHE KOJIcOaHus

OOyuyaeMbIit HAyYUTCS

- JlaBaTh OIpeJACIICHUs: KojeOaHus, KoyieOaTebHass CHCTEMa, MEXaHWYeCKHe KOJeOaHws,
rapMOHHYECKHe KoyiebaHus, CBOOOAHBIE KojeOaHUs, 3aTyXawllue KoieOaHus, BbIHYXKICHHBIC
Kosie0aHusI, pe30HAHC, CMEIIIEHUE, aMIUIUTY 1a, TICPUOJI, YacTOTa, COOCTBEHHAs 4acToTa, (hasa;




- IEPEUNCIIATh YCIOBUS BOBHUKHOBEHUS KOJeOaHuM, MPUBOIUTH IPUMEPHI KOJIeOaTENbHBIX CUCTEM;

- OTIMCHIBATh MOJICIIH: MPY>KUHHBIA MasSTHUK, MATEMAaTHUECKUN MasTHUK;

- IEPEUUCIATH BUJIBI KOJIEOATENLHOTO IBKEHHUS, UX CBOWCTBA;

- pacmo3HaBaTh, BOCIPOU3BOANTH, HAOIOIaTh TAPMOHUYECKUE KOJICOaHHsI, CBOOOIHBIE, KOJICOAHMSI,
3aryxarolue Koyie0aHus, BBIHYKICHHbIC KOJIeOaHUs, pE30HAHC;

- IEPEYHCIIATH CIOCOOBI MOMyYeHHsI CBOOOIHBIX U BBIHYKICHHBIX MEXaHUUECKUX KOJIeOaHHIA;

- COCTaBJIATh YpaBHEHHE MEXaHMUYECKHUX KOJIeOaHW, 3amuChiBaTh €ro pelieHHe, ONPEeAesTh IO
YPaBHEHHIO KOJIEOATEIHFHOTO ABIKEHHS MTapaMeTphl KOJIeOaHus;

- MPEACTaBIATh 3aBHUCHUMOCTh CMEILEHUS OT BpPEMEHH NpHU KOJeOaHUAX MaTeMaTUYECKOro H
NPY>KHUHHOTO MasiTHUKA rpauyecKu, OonpenessaTh Mo rpaduKy XapakKTepUCTHKU: aMILTUTYY, IEPHO/
U 4acToTYy;

- HAXOAWTh B KOHKPETHBIX CHUTYyallUsX 3HAYCHHS IEPHOJAa MATEMAaTHYECKOTO M IPYXUHHOTO
MasiTHUKA, YHEPTUU MasITHUKA,

- OOBSACHATH TPEBPALICHUS SHEPrHM IMpPH KOJIEOAHMSIX MATEeMaTHYECKOro MasTHHKAa W Tpy3a Ha
IPYXKUHE,

- UCCIIEZIOBATh 3aBUCUMOCTD IIepro/ia KoJeOaHUI MaTeMaTHIeCKOTO MassTHUKA OT €r0 JTUHBI;

- KCCJIeI0BaTh 3aBUCUMOCTD MEpHOJIa KOJIeOaHHii rpy3a Ha MPYKUHE OT €r0 MacChl.

Obyuaemblii ROTYUUM 803MONCHOCTb HAYYUMbCS

- NOHUMAMb U OOBACHAMb YEIOCMHOCMb (QUUYECKOU Meopul, pasiuyams 2paHuybl ee
NPUMEHUMOCIU U MeCMO & PsI0Y OpYeux (u3udecKux meopuii;

- 81a0emsb npuemMamu NOCMpOeHUs meopemudeckux O0OKA3amenbCms, a Mmaxdice NpocHO3UPOBAHUSL
ocobeHnocmeli nNpomeKawus — (Quauueckux AGNeHUl U Npoyecco8 HA OCHOBE NOJYYEHHbLIX
meopemuyeckux 8b1860008 U 0OKA3AMENbCME;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MedHCO0y OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUIAMU.
npOCMpAHCmMeo, 8pems, Mmamepus (ewecmao, noie), O8UNCeHue, CUld, SHepeUs;

- bl0BUCAMb 2UNOME3bl HA OCHO8€ 3HAHUA OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCmeU U
3aKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb usuiecKue IKCNepUMeHmbl,

- Xapaxkmepuzoeams 2n00anbHble NpoOieMbl, CMosAwue neped Yero8eyecmsom: dHepeemuyecKue,
Chipbegble, IKOI02UYECKUE, — U POTb (DUBUKU 8 PeUleHUU IMUX npooem;

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KA4YeCMBEeHHble U pacuemuvle Qusuieckue 3a0auu ¢
8b100poM  pusuuecKkol MoOeau, UCNOIb3YS HECKOIbKO (QU3UYeCKUX 3aKOHO8 Ui opmyi,
CBA3BIBAIOWUX U3BECMHbIE (DUUYECKUe BEUYUHDL, 8 KOHMEKCME MeNCNPEeOMEMHbIX CE:3ell;

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU USYYEHHBIX MAWUUH, NPUOOPO8 U MexHU4ecKux
ycmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUS. PUUYECKUX MOOelell npU pelueHUU uU3U4ecKux 3a0ad, Haxooums
A0eK8aAMHYI0 NPeONoNHCEeHHOU 3a0ade U3UYecKyr0 Mooelb, paspeulams npodnemy Kak Ha OCHOGe
UMeIoWUXcs 3HAHULU, MAaxK U npu NOMOWU Memoo08 OYEeHKU.

DIeKTPOMAarHUTHEIE KOJIeOaHUs

OOyuaeMbIit HAyUUTCSA

- JaBaTh OIpEACNICHUs] TOHSTHIM: DJJICKTPOMArHUTHBIE KoJeOaHHs, KOIeOaTeNbHBIA KOHTYP,
CBOOOJHBIE DJIEKTPOMATrHUTHBIE KOJI€OAHUS, BBIHY)KIEHHBIE JJIEKTPOMAarHUTHbIE KoJebaHwus,
IIEPEMEHHBIN JJIEKTPUYECKUM TOK, aKTUBHOE COIPOTHUBIICHME, IACHCTBYIOIIECE 3HAYCHUE CHJIBI TOKA,
JeicTByIOlIee 3HAaUeHNUE HANIPsDKEHUs, TpaHchopMaTop, K03 PHUIHEHT TpaHcHOopMaLInK;

- n300pakaTh cXeMy KoJe0aTeIbHOTO KOHTYpa M OMUCHIBATH CXEMY €ro padoThI;

- pacmo3HaBaTh, BOCHPOU3BOANTH, HAOIIOJATh CBOOOJHBIE JJIEKTPOMATHUTHBIE KoOJeOaHus,
BBIHY’KJICHHBIE JJIEKTPOMArHUTHBIC KOJICOAHUs!, PE30HAHC B LIEMH IEPEMEHHOT0 TOKa;

- aHAJIM3UPOBATh MPEBpALICHHUS SHEPrUUM B KOJIEOATEIHHOM KOHTYpE MpHU 3JIECKTPOMArHUTHBIX
KOJICOAHUSAX;

- MPEACTABIATh 3aBUCUMOCTD 3JIEKTPUUECKOTO 3apsia, CHUIIbI TOKA M HANpPSHKEHHUs] OT BPEMEHU MpH
CBOOOJIHBIX  DJICKTPOMATrHUTHBIX KOJEOAHUSAX; ONpenessiTh Mo Tpaduky KoieGaHUU  €ro
XapaKTePUCTHKU: aMILTUTYy, IEPUO U YaCTOTY;

- IPOBOMTH AHAJIOTHIO MEXTY MEXaHUICCKUMH H AJICKTPOMArHUTHBIMH KOJICOAHUSMU;




- 3anuckiBaTh GopMyny ToMcOHA; BBIYMCIATH C MOMOUIbIO (Gopmynbl TOMCOHA Mepuoa M 4acToTy
CBOOOIHBIX JIEKTPOMATHUTHBIX KOJICOAHHUIA; OTIPEIEIATh IEPUO/I, YACTOTY, aMIUTHTYAY KOJIeOaHUi B
KOHKPETHBIX CUTYaIIUAX;

- 00BSCHATH IPHUHIIUII TIOTYYEHUS IEPEMEHHOTO TOKa, YCTPOHUCTBO reHEpaTOpa MEPEMEHHOTO TOKa;

- Ha3bIBaTh OCOOCHHOCTH MEPEMEHHOT0 IEKTPUUECKOT0 TOKA HA YUaCTKE LIETH C PE3UCTOPOM;

- 3amuCchIBaThH 3akoH OMa 7S [IeTH MePEMEHHOTO TOKa;

HAXOJUTh 3HAUEHUS CHJIbI TOKA, HAMPSKEHUS, aKTUBHOTO COIMPOTUBJICHUS LIETIH IEPEMEHHOT0 TOKa,
JNEUCTBYIOIIMX 3HAUEHUM CHJIbI TOKA U HANPSHKEHUS,

- Ha3bIBaTh YCJIOBHSI BOSHUKHOBEHHS pE30HAHCA B IIETIH IEPEMEHHOT0 TOKa;

- OTMCHIBATH YCTPOMCTBO, MPUHITHI JICHCTBUS W MPUMEHEHUE TpaHCHOopMaTopa;

- BBIYHUCIIATH KOOPPUIIMEHT TpaHCHOpMAIIK B KOHKPETHBIX CUTYAIHIX

Obyuaemblii nOIYUUM 803MONCHOCHb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopul, pasiuyams 2paHuybl ee
NPUMEHUMOCIU U MeCMO & PsI0Y OpYeUx (u3udecKux meopuii;

- 81ademsb NpuemMamu NOCMpOeHUs meopemudeckux O00KA3amenbCms, a Mmaxdice NpocHO3UPOBAHUSL
ocobenHocmeti NpomMeKaHus  QUIUYECKUX ABNEHUNl U NPOYecco8 HA OCHOB8E NONYYEHHBIX
meopemuyeckux 8b1860008 U 00KA3AMENbCME;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MedHCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUIAMU.
npoOCMpaHcmeo, 8pems, Mmamepus (ewecmao, noje), O8UNceHue, CUld, SHepeUs;

- bl0GU2AMb 2UNOME3bl HA OCHO8€ 3HAHUA OCHOBONONALAIOWUX DPUIUYECKUX 3AKOHOMEPHOCmeU U
3aKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb (usuiecKue IKCNePpUMEHMbl,

- Xapakmepuzosams 2100aibHble NpPobIeMbl, Cmoswue nepeod 4eio8euecmsom. SHepeemuiecKue,
Cchipbegule, IKOI02UYECKUE, — U POTb (DUBUKU 8 PeUleHUU IMUX NpooeM;

- pewams NpaAKMUKO-OPUEHMUPOBAHHblE KaueCmeeHHble U pacuemmuvle @uauueckue 3adauu ¢
8blO0pOM  usuuecKkol Mooeau, UCNOIb3YS HECKOIbKO (QU3UYeCKUX 3aKOHO8 Ui opmyi,
CBA3BIBAIOWUX U3BECMHbIE (DUUUECKUE BEUYUHDL, 8 KOHMEKCME MEeNCNPEeOMEMHbBIX CE:3ell;

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU USYYEHHBIX MAWUUH, NPUOOPO8 U MexHU4ecKux
ycmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUS. (PUUYECKUX MOOeTlell NpU pelleHUU U3UYeCKUX 3a0ad, Haxo0ums
A0eKBAMHYI0 NPeONONHCEeHHOU 3a0aue PU3UYecKyro MoOoelb, paspeuams npobremy Kak Ha OCHose
UMeIoWuUxcs 3HAHUL, MaxK u npu NOMOWU Memoo08 OYEeHKU.

MexaHU4YecKre BOJIHbI

OO0yuaeMblil HAyUUTCA

- JlaBaTh OMpENeNICHUS TMOHSATUI: MeXaHW4YecKas BOJHA, MOTMEpeYHasl BOJHA, MPOJOJIbHAs BOJHA,
CKOPOCTh BOJIHBI, JJIMHA BOJHBI, ()a3a BOJIHBI, 3BYKOBas BOJIHA, IPOMKOCTb 3BYKa, BBICOTA TOHA,
TeMOp, OTpakeHHe, TMpeIOMJICHHE, TMOTJIOIMeHne, UWHTep(EepeHINs MEXaHUYeCKUX  BOJIH,
KOT'€pEeHTHbIE HCTOYHHUKH, CTOSYasi BOJIHA, aKYCTHUECKHM PEe30HaHC, IIOCKOMOIIPU30BaHHAs BOJIHA;

- IEPEUUCIISTh CBOMCTBA M XaPAKTEPUCTUKA MEXaHIMUECKHUX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOJAUTH, HAOIIOAATH MEXAHUYECKHUE BOJHBI, IONEPEYHbIE BOJIHBI,
MPOJIONIFHBIC BOJHBI, OTPAXKEHUE MPEIOMIICHHE, TOTJIONICHHE , MHTEP(HEPCHIIMIO MEXaHMYECKHX
BOJIH;

- Ha3bIBaTh XapPaKTEPUCTUKH BOJIH: CKOPOCTh, YaCTOTA, JUTMHA BOJIHBI, Pa3HOCTH (pa3 BOJH;

- OMPEENSITh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YACTOTHIL, JJIMHBI BOJIH, Pa3HOCTHU (a3.
Obyuaemblii nOIYUUM 803MOHNCHOCHb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YENOCMHOCMb (QU3UUECKO Meopul, pasiuyams 2paHuybl ee
NPUMEHUMOCTNU U MECTO & POy OpYeux QuuuecKux meopuil;

- 81a0emsb nNpuemMamu NOCMpOeHUs meopemudeckux O0OKA3amenbCms, a Mmaxdice NpocHO3UPOBAHUsL
ocobenHocmeti NpoOmMeKaHus  QUUYECKUX ABNEHUNl U NPOYecco8 HA OCHO8e NONYYEHHBIX
meopemuyeckux 8b1860008 U 00KA3AMENbCME;

- 8bl0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UYecKUe IKCHePUMEHMbL,




- pewiamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacuemmuvle @husuueckue 3a0auu ¢
8b100poM  puzuuecKol MoOenu, UCHONB3YSL HECKONbKO QU3UYECKUX 3aKOHO8 Ul  opmyi,
CBA3BIBAIOWUX U3BECHHbIE PUUYECKUE BETUYUHDL, 8 KOHMEKCHE MENCNPEOMEMHBIX C853ell.
DIEeKTPOMArHUTHEIC BOJTHBI

OOyuyaeMbIit HAyUUTCS

- J1aBaTh ONpEACNCHHUs MOHATHI: D3JIEKTPOMArHUTHOE IIOJE, BHXPEBOE AIIEKTPHUYECKOE TIOJIe,
AJIEKTPOMATrHUTHBIE BOJHBI, CKOPOCTh BOJIHBI, JITTHA BOJIHBI, ()a3a BOJHBI, OTPaKEHUE, IPEIOMIICHHUE,
norJoneHue, nHTepdepeHIys, TUPPAKIIHS, TTOTIEPEIHOCTD, MOJIIPU3AIUS ICKTPOMATHUTHBIX BOJIH,
pannoCBsI3b, PAIUOJIOKAIINS, AMILTUTYTHAS MOAYJISLIUS, IETCKTHPOBAHUE;

- 00BSCHATH B3aMMOCBSI3b TICPEMEHHBIX 3JIEKTPHYSCKOTO U MATHUTHOTO TTOJICH;

- PHCOBATh CXEMY PaCIPOCTPAHEHHS AIEKTPOMArHUTHON BOJIHBI,

- IEPEUUCIISTh CBOMCTBA M XaPAKTEPUCTUKU MICKTPOMATHUTHBIX BOJIH;

- pacmo3HaBaTh, HaOJOJATh DJICKTPOMATHUTHBIC BOJIHBL, H3JIyUYeHHE, TIPUEM, OTPaKEHHE,
norjonieHue, nartepdepenuuio, nudpakmuto. Tlonaspuszaruo 3IeKTPOMarHUTHBIX BOJIH,

- HaXOJWTh B KOHKPETHBIX CHTYallUsAX 3HAYCHUS XaPAKTCPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JJINHBI
BOJIHBI, pa3HOCTH (a3;

- OOBSICHSIT IPUHITHIT PAIMOCBSI3H U TCICBUICHUS.

Ob6yuaemblii ROLYYUM BO3ZMONCHOCTNb HAYYUMBCS

- NOHUMAamMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopulu, pasiuuyams 2paHuybl ee
NPUMEHUMOCTNU U MECTO 8 POy OpYeux QusuuecKux meopuil;

- e1a0emv npuemamu NOCMpOeHUs Meopemudeckux 00Ka3amenbCcmes, a Mmaxice npocHO3UPOBAHUS.
ocobenHocmeti NpomeKanus QUIUYECKUX ABNEHUNl U NPOYecco8 HA OCHOBe NONYYEHHbIX
Meopemuueckux 6bl60006 U OOKA3AMENbCMS,

- 8bl0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCHePUMEHMbL,

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE Ka4eCMEeHHble U pacuemmuvle @usuieckue 3a0aiu ¢
8b100poM  pusuuecKkolu MoOeau, UCNONb3YS HEeCKONbKO @QU3UYEeCKUX 3aKOHO8 UM  (DOpMYI,
CBA3BIBAIOWUX U3BECTHbIE UUYECKUe BEIUYUHDBI, 8 KOHMEKCME MEeNCNPEeOMEMHbBIX CEA3€ll.

OnrTuka

CBETOBBIC BOJIHEIL.

[eoMeTpryeckas U BOJIHOBAs ONTHKA

OOyuaeMblil HAYIHTCS

- JIaBaTh OMPEJCIICHHUS MMOHATHI: CBET, KOPIYCKYJISIPHO-BOJIHOBOW JTyaJlU3M CBETa, F€OMETPUICCKAsI
OIITHKA, CBETOBOM JIyd, CKOPOCTb CBETa, OTPAKEHUE CBETA, NIPEJIOMJICHHE CBETA, NOJTHOE OTPaKeHUE
CBETa, YroJ TAaJeHUs, yrojl OTPaXKCHHUsS, Yroil TMPEIOMICHHsS, OTHOCHUTEIBHBIA TIOKa3aTelb
MpeIOMIICHUsI, a0COJIFOTHBIN TMOKa3aTeldbh MPEIOMIICHUs, JIMH3a, (OKYCHOE PACCTOSHHUE JIMH3HI,
ONITUYECKasl CHJIa JIMH3bI, IHCIIEPCHUs CBETa, WHTEP(QEPEHIHUs CBeTa, AU(PPAKIMOHHAS peIIeTKa,
MOJISIPU3allvsl CBETA, €CTECTBEHHBIN CBET, MJIOCKOIOISIPU30BAHHBIN CBET;

- OIIACHIBATH METOJIBI H3MEPEHHS CKOPOCTH CBETA;

- IEPEUUCIISITh CBOMCTBA CBETOBBIX BOJIH;

- pacmo3HaBaTh, BOCIPOW3BOJNTH, HAOJIOMATH PACIPOCTPAHEHHE CBETOBBIX BOJH, OTPaKEHHE,
NpeJIOMIJICHHUE, MOTJIOICHUE, TUCTIEPCHIO, HHTEP(EPEHIINIO CBETOBBIX BOJIH;

- GopmynupoBaTh NMpHUHIUN [IOWTreHca, 3aKOHBI OTPAKCHUS W TNPEIOMJICHHS CBETa, TPaHMIIBI MX
MPUMEHUMOCTH;

- CTPOMTB XOJ1 JIy4el B IUIOCKONApaJUIEIbHON TUIACTHHE, TPEYTOJIBHOM MpH3Me, TOHKOH JINH3E;

- CTPOUTD U300paKeHHE MPEeIMETa B TNIOCKOM 3€pKajie, B TOHKOMH JIMH3E,

- MIEPEUNCIIATh BUJIBI JIMH3, UX OCHOBHBIC XaPAKTCPUCTHK — ONTHYCCKUHN IICHTP, TJI1aBHAsI ONTHYECKas
0Cb, OKYC, OTITUYECKAs CUIIA;

- HaXOJUTh B KOHKPETHOW CUTYyallMu 3HAYCHHS YIJia MaJICHUs, yIriia OTPaXCHHUs, yrila IpeIoMIICHUS,
OTHOCHTEIIFHOTO TOKa3aTelsl MPeIOMIICHHs, aOCONIOTHOTO TOKa3aTess MPEJIOMIICHHUS, CKOPOCTH
CBETa B cpeie, (DOKYCHOTO PACCTOSIHHS, ONTHYECKON CHJIBI JIMH3bI, YBEJIHMUCHHs JIMH3bI, MEPHO/IA




TUGPAKIMOHHON PELIETKH, MOJOKEHUS MHTEPPEPEHUUOHHBIX M AU(PPAKIIMOHHBIX MAaKCUMyMOB M
MUHUMYMOB;

- 3anuchiBaTh (POpPMYTy TOHKOW JIMH3BI, HaXOAWTb B KOHKPETHBIX CHUTYaIlUsX C €€ TOMOIIbIO
HEM3BECTHHIC BEJTMYUHBI;

- 00BACHATH MPHUHIIUI KOPPEKLIUU 3PEHUS C IIOMOIIBIO OYKOB;

- OKCIIEPUMEHTAJIILHO OMNpEENIATh I0Ka3aTeldb NpPEIOMIICHUS Cpebl, (OKYCHOE pacCTOsSHHUE
coOuparoIiei JUH3bL, JJTMHY CBETOBOW BOJIHBI C TOMOIIBIO JUGPAKIIMOHHON PEIIETKH;

- BBIJICJIAATh OCHOBHBIE ITOJIOKEHUSI KOPITYCKYJIIPHOM U BOJIHOBOM TEOPUN CBETA

Obyuaemblil NOIYUUNM 803MONCHOCHb HAYUUMBCS

- NOHUMamMb U OOBACHAMb YENOCMHOCMb (QU3UUECKOU Meopuy, pasiuuames 2paHuybl ee
NPUMEHUMOCIU U MeCMO 8 PsI0Y Opyeux (usuiecKux meopuii;

- 81a0emsb npuemMamu NOCMpOoeHUs: meopemudeckux O0OKA3amenbCms, ad Maxdice NpocHO3UPOBAHUsL
ocobeHHocmell npomeKawus —Quauueckux AGNeHUl U Npoyecco8 HA OCHO8e NOJYUEHHbIX
meopemuyeckux 6160008 U 00KA3AMENbCME,

- Xapakxmepuzo8amsv CUCMEMHYIO CBA3b MedHCOY OCHOBONONALAIOWUMYU HAYVYHBIMU NOHAMUAMU.
npOCMpAaHCmMeo, 8pems, Mmamepus (6ewecmeo, nojue), O8udldceHue, CUld, SHepeus;

- gbl0GUCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCmel U
3aKOHO8;

- CaMOCMOAMeENbHO NIAHUPOBAMb U NPOBOOUMb uzuiecKue IKCNePUMEHMbl,

- Xapakmepuzoeamo 2100anbHble NpobIeMbl, CMoswue neped 4eno8edecmeom. dHepeemuiecKue,
cbipbesble, IKOJ02udecKue, — U poib QUIUKU 8 peuleHUY JMUx npooiem,

- pewamv NpaAKMuUKo-OpUeHmuUpo8aHHbvle KaueCmeeHHvle U pacuemmuvle @uaudeckue 3adauu ¢
8b100poM  pu3uyecKol MoOenlu, UCNOIb3YS HECKOIbKO (QU3UYeCKUX 3aKOHO8 uiu ¢opmyi,
CBA3bIBAIOUUX U38ECTNHbIE (YUUYECKUE BETUUUHDL, 8 KOHMEKCIE MEXCHPEOMEMHbIX C8:3el,

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU USYYEHHBIX MAWUH, NPUOOPO8 U MeXHU4eCKUux
yempoucmes,

- 00BACHAMDb YCL08USL NPUMEHEHUS (Pu3udecKux mooenell npu peulenuu Guuieckux 3a0ay, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade Gu3uuecKyo Moodeib, paspeuams npooiemy KaKk HAd OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYeHKU.

W3ay4eHus ¥ CIEKTPEI

OOyuaemblit HAy4IUTCS

- J1aBaTh  ONpeAclieHHE  TOHSATHH,  TEIUIOBOE  HM3IIy4eHHE,  DJICKTPOIFOMUHECIICHIHS,
KaTOJIOJFOMUHECLICHIINSI, XEMHOIIOMUHECICHIUS, (POTOIIOMHHECUEHIIMSA, CIUIOIIHON  CHEKTp,
JIMHEWYaTBIA CIIEKTP, MOJIOCATHIN CIEKTP, CIEKTP MOTJIOMIEHNs, CIIEKTPAIbHbIN aHAIN3;

- IEPEYHCIISTh BUIBI CIIEKTPOB;

- pacrio3HaBaTh, HaOJIIOIAaTh CIUIONIHON CHEKTP, JIMHEWYATHI CHEKTpP, MOJOCATBhIA CHEKTp, CHEKTP
U3TY4YEHUS U CIIEKTp MOTJIOMIEHUS;

- IEPEUUCIIAThH BUJIbI 3JIEKTPOMArHUTHBIX U3ITy4EHU, UX UICTOYHHUKH, CBONCTBA, IPUMEHEHHUE;

- CpPaBHUBATh CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH Pa3HOW YacTOTHI.

Obyuaemblii ROTYUUM 8O3MONCHOCTIb HAYHUUMBCS

- NOHUMAmMb U OOBACHAMbL YENOCMHOCMb  (U3UYECKOlU Meopul, paziudyams 2paHuybl ee
NPUMEHUMOCIU U MeCMO & psi0y Opyeux (uudecKux meopuii;

- 81a0emb npuemMamy NOCMpOoeHUus: meopemudeckux O0OKA3ameabCms, d Maxdice NpoSHO3UPOBAHUsL
ocobeHnocmeli npomeKawus —Quauueckux AGNeHUl U Npoyecco8 HA OCHOBe NOJYUEHHbIX
meopemuyeckux 6160008 U 00KA3AMeNbCME,

- bl0GUCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX (PUIUYECKUX 3AKOHOMEpPHOCmeU U
3aKOHO8;

- CaMOCmMOoAmMeNbHO NIAHUPOBAMb U NPOBOOUMb uzuiecKue IKCNepUMeHmbl,

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE Ka4yeCMmBeHHble U pacuemmuvle @husudeckue 3a0aiu ¢
8blOOpoM  pusuueckol MoOenu, UCNONb3YS HECKONbKO (QU3UYeCKUX 3aKOHO8 Ul  (DopMyI,
CBA3bIBAIOUUX U38ECTIHbIE DUUYECKUe BEIUHUHDL, 8 KOHMEKCME MEHCNPEOMEMHbIX CE5A3el.

OcHoBa cienaIbHOM TEOPUH OTHOCHTEJIbHOCTH

OO0yuaeMblil HAyUUTCA




- 1aBaTh OIpe/eNICHUs MOHATHI: COOBITHE, MTOCTYNAT, UHEPIHAbHAS CUCTEMa OTYEeTa, BpeMs, JUIMHA
TeJa, Macca MOKOs, UHBApUAHT, YHEPTUs TIOKOS;

- OOBSICHATH MPOTUBOPEUUS MEXKIY KIACCHYECKON MEXaHHUKOW W AJNEeKTpOoAMHAMHUKONW MakcBemna u
npuuuHsl nosienenus CTO;

- popmymuposats noctynatel CTO;

- (hopmynrpoBaTh BBIBOABI U3 mocTynatoB CTO

Obyuaemblil ROTYYUM 803MONCHOCHIb HAYYUMBCS

- NOHUMAmMv U  OOBACHAMbL YENOCMHOCMb  (QU3UYECKOl Meopul, paziudyams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 P50y OPYeUX (Yu3u4ecKux meopuii;

- 81a0emsb npuemMamy NOCMpOeHUs. meopemudeckux O0OKA3amenbCms, ad Maxdice NpocHO3UPOBAHUsL
ocobeHHocmeli nNpomeKawus —Quauueckux AGNeHUl U Npoyecco8 HA OCHO8e NOJYUEHHbIX
meopemuyeckux 6bl60008 U 00KA3AMENbCME,

- gbl0GUCAMb 2UNOME3bl HA OCHOB€ 3HAHUS OCHOBONONALAIOWUX DUUYECKUX 3AKOHOMepHOoCmel U
3aKOHO8

KBanToBas puszuka

CBeTOBbBIC KBAHTBI

OOyuaemblit HAy4HUTCS

- JaBaTh ompeneneHus: MOHATUH: (oTodddekT, KBaHT, TOK HACHIIECHHUSA, 3aJCPKUBAIOIICEe
HanpshKeHue, paboTa BbIX0J1a, KpacHas rpaHuia Gotorddexra;

- pacro3HaBaTh, Ha0IO1aTh ABIeHUE PoTorhDexTa;

- ONUCHIBATH OMBITHI CTOJIETOBA;

- hopmynupoBaTh runoresy [lnanka o kBaHTax, 3akoHbl (OTOAD(DEKTA;

- QaHAJIM3UPOBATh 3aKOHBI (HOTOdIPPeKTa;

- 3allMChIBaTh U COCTABIATh B KOHKPETHBIX CUTYalMsIX ypaBHeHUe DiHIITeNHHa 1 GoTo3ddexra u
HaXOJIUTh C €ro MOMOIIbI0 HEU3BECTHBIE BETUUNHBI;

- IPUBOJIUTH PUMEPHI UCTIOIB30BaHUs (HOTOAD(DEKTA;

- OOBSICHATD CYTh KOPIYCKYJISIPHO BOJIHOBOTO JIyaIu3Ma;

- ommCHIBaTh OMBITH JleOeneBa M0 M3MEPEHHIO NABJICHUS CBETa W TMOJATBEPXKIAMONINX CIO0KHOE
CTPOEHHUE aTOMa;

- aHATM3UPOBaTh pabOTy YYEHHBIX 10 CO3JAaHHIO MOJIEIH CTPOCHHS aToMa, TOJTYYCHHUIO
BBIHY’)KJICHHOTO M3JTy4eHHs, IPUMEHEHNH JIa3epOB B HAYKE, MEIHUIIMHE, TPOMBIIUICHHOCTH, OBITY
Obyuaemblii ROTYUUM 8O3MONCHOCHIb HAYYUMbCS

- NOHUMAmMv U OOBACHAMbL YENOCMHOCMb  (U3UYECKOl Meopul, paziudyams 2paHuybl ee
NPUMEHUMOCIU U MeCMO & psI0Y OpYeUux (u3udecKux meopuii;

- 61a0emyv npuemamu NOCMpoeHUs meopemudeckux 00oKa3amenibCcmes, a Mmaxxice npocHO3UPOBAHUs.
ocobeHnocmeli npomeKkawus — Quauueckux AGNeHUU U NpoYecco8 HA OCHOBE NOJVUEHHbIX
meopemu4eckux 6b160008 U 00OKA3aAMeNbCms;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MedHCO0y OCHOBONONALAIOWUMU HAYUHLIMU NOHAMUIAMU.
NPOCMPAanHcmeo, 8pems, Mmamepus (6eujecmeso, noie), 08udceHue, Culd, SHepusl;

- bl0GUCAMb 2UNOME3bl HA OCHO8€ 3HAHUA OCHOBONONALAIOWUX (PUIUYECKUX 3AKOHOMEpPHOCmel U
3aKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb usuiecKue IKCNepUMEeHMbl,

- Xapaxkmepuzoeams 2n00anbHble NpodieMbl, CMmoswue neped Yelo8eyecmsom: dHepeemuyecKue,
cbipbesble, IKO02udecKue, — U poib QUIUKU 8 peuleHUU dMux npooiem,

- pewamv HPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacyemuvle Qusuieckue 3a0auu ¢
8blOOpoM  pusuueckol Mooeau, UCNOIb3YS HECKOIbKO (DU3UYeCKUX 3aKOHO8 Ui hopmyi,
CBA3BIBAIOWUX U3BECMHbIE (DUUYECKUe BEUYUHDL, 8 KOHMEKCME MEeNCNPEeOMEMHbBIX C853ell;

- 00BACHAMb NPUHYUNDBL pAOOMbL U XAPAKMEPUCMUKU USYYEHHBIX MAWMUH, NPUOOPO8 U MeXHU4ecKux
ycmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUS. PUUYECKUX MOOelell npU pelueHUU u3udeckKux 3a0ad, Haxooums
A0EKBAMHYIO0 NPEONIONCEHHOU 3a0ade Qu3uuecKyo Moodeib, paspeuams npooniemy Kak HA OCHO8e
UMeIoWUXCcs 3HAHUU, MAK U NPU HOMOUWU MeMOO008 OYEHKU.

AtomHas pusuka




OOyuaeMbIit HAy4UTCSA

- JIaBaTh OIpEJCIICHHUs MOHSATHIA: aTOMHOE SJIPO, SHEPreTHYCCKUU YpPOBEHb, YHEPTUsl MOHH3ALUH,
CTIOHTAHHOE U BBIHY)KJICHHOE U3TyYCHUE CBETA;

- OIIUCHIBATH OMBITH Pe3epdopra;

- ONKCHIBATh M CPABHHUBATH MOjIesn atoMa TomcoHa u Pesepdopna;

- paccMaTpuBaTh, HCCIICAOBATh U ONMKUCHIBATH JINHEHYAThIC CIIEKTPBI;

- (opmynupoBaTH KBAHTOBBIC MMOCTYJIATHl bopa; OOBICHITH TMHEWYATHI CIIEKTPHI aTOMa BOJOPO/a Ha
OCHOBE KBaHTOBBIX NOCTYJaToOB bopa;

- pacCYMTBHIBATh B KOHKPETHOH CHUTYallMM YacTOTy W JUIMHY BOJHBI HCITycKaeMoro (oToHa mpu
nepexojie aToMa M3 OAHOTO CTAIMOHAPHOTO COCTOSIHUS B IPYTroe

Obyuaemblil ROLYYUM BO3MONCHOCTb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YEIOCMHOCMb  (QUUYECKOU Meopul, paziuyams 2paHuybl ee
NPUMEHUMOCTU U MECO 6 P30y OpYeUux Quuueckux meopuil;

- 61a0emyv npuemamu NOCMpoeHUs meopemudeckux 00oKa3amenibCcms, a Mmaxxice npocHO3UPOBAHUs.
ocobenHocmeli NPOMeKanusi PUUYECKUX SGNEHUNl U NPOYecco8 HA OCHOBe NOLYYEHHBIX
meopemuieckux 6b160008 U OOKA3AMeNbCMs;

- Xapakmepuzoeamv CUCMEMHYIO CB53b MeANCOY OCHOBONONACAIOWUMY HAYUYHLIMU NOHSAMUIMU.
NPOCMPAHCmeo, 8pems, Mmamepusl (6eujecmso, noie), 08uUdCeHue, Culd, SHep2usl;

- 6bl0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUUYECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL;

- Xapaxkmepuzoeams 2100aibHble NpodiemMbl, CMmoswue neped Yelo8eyecmsom: dHepeemuyecKue,
ChIPbeBble, IKO02UNECKUE, — U POJIb (DUBUKU 6 PEeUleHUU IMUX NPooiem;

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacyemuvie Qusuieckue 3a0auu ¢
86100poM  pusuyecKol MoOenu, UCNOIb3Y HECKOIbKO (QU3UYeCKUX 3aKOHO8 uiu ¢opmyi,
CBA3BIBAIOWUX U3BECMHbIE (DUUYECKUE BEUYUHDL, 8 KOHMEKCME MEeNCNPEeOMEMHbIX CE53ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3YYEHHBIX MAUWUH, NPUOOPOE U MEeXHUUEeCKUX
yempoucmes,

- 00BACHAMDB YCL0BUSL NPUMEHEHUS (PUULeCKUX MoOelell npU peuleHuu u3uLecKux 3a0ay, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade (u3uuecKyo Moodeib, paspeuams npooniemy Kak HAd OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYeHKU.

Pu3nka aTOMHOTO sApa

OOy4aeMblii HAyYHTCS

- 1aBaTh OTPEICICHHS TIOHITHIA: MacCOBOE YHCIIO, HYKJIOHBI, SiIEpHBIE CHITBI, TeheKT Macc, YSHEPTHs
CBSI3W, YJeNIbHAs OHEpPrusi CBSI3M AaTOMHBIX SJEp, PaJUOAKTHBHOCTB, IEPHOJ MOJypacmaja,
WCKYCCTBEHHAS PaJMOAKTHBHOCTb, SJCPHBIC PEAKIMU, YHEPreTHUECKUI BBIXOJ SIECPHOM peakiu,
KO3(O(UIMEHT pa3sMHOXKEHHsS HEHTPOHOB, KPHUTHUYECKAash Macca, pPeaKTOPbI-Pa3MHOKHTEIH,
TEpMOsIICpHAsT PEaKIIUs:

- CpaBHMBATh CBOMCTBA IIPOTOHA U HEUTPOHA,

- OTIACHIBATH TIPOTOHHO-HEUTPOHHYIO MOJIEITh SI/Ipa;

- OIIPEJIEIISATh COCTAB SIJIEP PA3IMYHBIX JICMEHTOB C MOMOIIBIO TabHIbl MeHeneeBa; n300paxars 1
YUTATh CXEMBI aTOMOB;

- BBIYHCIITB Ae(DEKT Macc, SHEPTHUIO CBSI3H U YACIbHYIO SHEPTHUIO CBSI3U KOHKPETHBIX aTOMHBIX SIJIED;
aHAJTM3UPOBATh CBS3b YIEIBHOW YHEPTHU CBSI3U C YCTOMYUBOCTHIO SIEP;

- ICPEUUCIIATh BUJIBI PAJIMOAKTUBHOTO Paciiaa aTOMHBIX sIIEp;

- CpaBHHBaTh CBOHMCTBa anb(da-, OeTa- U TaMMa-H3IIyYCHHIA; 3alUCHIBATh MpaBUJIa CMEIICHUS IPH
PaIMOaKTHBHBIX pacla/iaX; ONpeJeisTh dJIEMEHTHI, 00pa3ylolrecss B pe3yibTaTe PaarioaKTHBHBIX
pacmasos;

- 3aMUCHIBATh, OOBSICHATH 3aKOH PAHMOAKTUBHOIO paciaja, yKa3blBaTh IPAHUIIBI €0 IPUMEHUMOCTH;
OIIPENIeNIATh B KOHKPETHBIX CHUTYaIlUSX YHCIO HEPACIABIIMXCS SIIEP, YUCIIO PACIaBIIMXCS sIIep,
MEePUOJT TIOTypaclaia;

- IEPEYHCIIATh U OMUCHIBATH METO/IbI HAOIIOACHUS U PETUCTPAIIMH HJIEMEHTAPHBIX YaCTHII,




- 3amMChIBaTh SIIEPHBIE pEAKIMH, ONPEAENATh MNPOAYKTHl SAEPHBIX pEaKiuil, paccuuThIBaTh
SHEPrUYECKUI BBIXOJ SIACPHBIX PEaKLU;

- 00BSACHATH MPUHIIUIIBI YCTPONCTBA U PaOOTHI AEPHBIX PEAKTOPOB;

- y4aCTBOBAaTh B 0OCYKICHUN TPEUMYIIECTB ¥ HEJJOCTATKOB SZICPHON IHEPTeTHKU

Obyuaemblii ROTY4UUM 8O3MONCHOCHIb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziudyams 2paHuybl ee
NPUMEHUMOCIU U MeCMO & psi0y Opyeux (u3uiecKux meopuii;

- 61a0emyv npuemamu NOCMpoeHUs meopemudeckux 0oKa3amenbCcmes, a Mmaxxice npocHO3UPOBAHUsL
ocobeHHocmeli npomeKkawus —Quauueckux AGNeHUl U Npoyecco8 HA OCHO8e NOJVUEHHbIX
meopemu4eckux 6b160008 U OOKA3AMeNbCMS,

- Xapakxmepuzo8amsv CUCMEMHYIO CBA3b MedHCOY OCHOBONONALAIOWUMU HAVYHBIMU NOHAMUAMU.
npoOCMpaHCcmeo, 8pems, Mmamepus (6ewecmeo, noje), O8udldceHue, CUld, SHepeus;

- gbl0GUCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX DPUIUYECKUX 3AKOHOMEPHOCmel U
3aKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb uzuiecKue IKCNepUMeHmbl,

- Xapaxkmepuzogams 2100aibHble NpodieMbl, Cmoswue neped Yelo8eyecmsom: dHepeemuyecKue,
cbipbesble, IKO02udecKue, — U poib QUIUKU 8 peuleHUU JMux npooiem,

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KA4eCMBEeHHble U pacuemuvle Qusuueckue 3a0auu ¢
8b100poM  pusuyecKol MoOenlu, UCNOIb3YS HeCKOIbKO (QU3UYeCKUX 3aKOHO8 uiu ¢hopmyn,
CBA3BIBAIOWUX U3BECMHbIE (DUUYECKUE BEUYUHDI, 8 KOHMEKCME MEeNCNPEeOMEMHbIX C853ell;

- 00BACHAMb NPUHYUNDBL pAOOMbL U XAPAKMEPUCUKU USYYEHHBIX MAWUH, NPUOOPO8 U MeXHU4eCKUux
yempoucms,

- 00BACHAMDb YCI0BUSL NPUMEHEHUS Pu3udecKux mooenel npu peutenuu GuudecKux 3a0ay, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade Gu3uuecKyo Mooeib, paspeuams npooiemy Kak HAd OCHO8e
UMEIOWUXCs 3HAHU, MAK U NPU HOMOWU MeMOo008 OYEHKU.

DJeMEeHTapHbIE YaCTUIIbI

OOyuaemblit HAy4IUTCS

- IaBaTh OIPEIEICHNUS TIOHATHI: aHHUTHIISALNS, JIEITOHBI, aJpOHBI, KBAPK, TIFOOH;

- IEPEYHCIIATh OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YACTHII,

- BBIJICJISITH TPYIIIBI DJIEMEHTAPHBIX YaCTHII,

- IEPEYHCIIATh 3aKOHBI COXPAaHEHUsI, KOTOPbIE BHIMOIHSAIOTCS MPU MPEBPALLICHUAX YaCTHUI;

- ONHCHIBATh MPOIECCHl aHHUTWISIIIMYA YaCTHIl U aHTHYACTHIl U POXKICHUS AJIEKTPOH-TIO3UTPOHHBIX
ap;

- Ha3bIBaTh ¥ CPABHHUBATH BUJIBI (DyHIaMEHTAIBHBIX B3aUMOICHCTBHIA;

- OTIUCBIBATH POJIb YCKOPUTENIEH 2JIEMEHTAPHBIX YACTHIL;

- Ha3bIBaTh OCHOBHBIE BU/IbI YCKOPUTEJIEH 371€MEHTAPHBIX YACTHUI]

Obyuaembiii nOIYUUM 803MOHNCHOCHb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YENOCMHOCMb (QU3UUECKOl mMeopuy, pasiuuams 2paHuybl ee
NPUMEHUMOCTU U MECTNO 8 PAJY Opyeux QuuuecKux meopuil;

- 81a0emsb NpuemMamu NOCMpOeHUs meopemudeckux O00KA3amenbCms, a Mmaxdice NpocHO3UPOBAHUsL
ocobenHocmeti NpPOMeKaHus  QUIUYECKUX ABNEHUNl U NPOYecco8 HA OCHO8e NONYYEHHBIX
meopemuyeckux 81860008 U 00KA3AMeNbCME;

- Xapakxmepuzo8amsv CUCMEMHYIO CBA3b MedHCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUIAMU.
NPOCMPAHCcmeo, 8pems, Mamepus (8ewecmaso, noie), 0suddcenue, CUid, SHepeusl,

- 8bl0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALANOWUX (DUBUYECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb Pu3UYecKUe IKCHePUMEHMbL,

- Xapakmepuzosams 2100aibHble NpPobIeMbl, CMosuue neped 4eio8euecmsom. SHepeemuiecKue,
chipbegule, IKOI02UYECKUe, — U POTb PUBUKU 8 peleHUU IMUX npod.em,

- pewams NpAKMUKO-OPUEHMUPOBAHHblE KaueCmeeHHble U pacuemmuvle @uaudeckue 3adauu ¢
8b100poM  pusuueckol MoOenU, UCHONb3YSI HECKONbKO (DU3UYECKUX 3aKOHO8 UIU  (PopmyI,
CB8A3bIBAIOUUX U3BECTNHBIE DUUYECKUe BEIUUUHDL, 8 KOHMEKCMe MEeHCNPEOMEeMHbIX C853ell,
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- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKU USVYEHHBIX MAWMUH, NPUOOPO8 U MeXHU4ecKux
ycmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUST PUUYECKUX MOOelell NPU pelleHUU hu3uuecKux 3a0ay, Haxooums
A0eK8AMHYIO NPeOdloNCeHHOU 3a0ayde Qu3UUecKyro MoOelb, paspeuams npobiemy Kak HAd OCHO8e
UMeIoWUXCcs 3HAHUL, MAaK U NPU NOMOWU Memo008 OYEeHKU.

Crtpoenue BcesieHHoi

OOyuaeMbIit HAy4UTCS

- 1aBaTh ONpEEICHIs IOHATUI: HeOecHas cepa, SKIUITHKA, HEOSCHBIN IKBATOP, MOJFOC MUPA, OCh
MHUpa, KPYr CKIOHEHHs], MPSIMOE BOCXOKJEHUE, CKIOHEHHE, Mapajiakc, MapceK, acCTPOHOMHUYECKast
SAMHHUIIA, TICPUreNHid, adenii, COTHEYHOe 3aTMCHHE, JTYHHOS 3aTMEHHE, IUIAHETHl 3€MHOU TPYIIIIBI,
IUTAHETHI-TUTAHTHI, aCTEPOU]I, METEOp, METEOpUT, hoTochepa, CBETUMOCTh, IPOTyOepaHel], myibcap,
HEHTpOHHAs 3Be3/la, NMPOTO3BE3/la, CBEPXHOBAas 3BE3/a, TaJlaKTHUKa, KBaszap, KPacHOE CMEIICHUE,
Teopust bonbiioro B3peiBa, Bo3pacT BeeneHHoi;

- BBIICNIATh OCOOCHHOCTH CUCTEMBI 3eMIISI-TTyHA;

- pacmo3HaBaTh, MOJICTUPOBATH JIYHHBIC U COJTHEUHbIE 3aTMEHHSI,

- OOBSICHATH IPHIIUBBI U OTIIUBHI,

- onuchIBaTh cTpoeHre COMTHEYHON CHCTEMBI, IEPEUNCIISTh IJIAHEThI M BUJIbI MAJIBIX TEIl;

- IEPEYHCIISATh TUITUYHBIC TPYIIIBI 3B€3]], OCHOBHBIC (PU3NYCCKUE XaPaKTCPUCTHKHU 3BE3]1, OMUCHIBATH
HBOJIIOLMIO 3BE3]] OT POXKIACHUS JI0 CMEPTH;

- Ha3bIBaTh CaMbIe SPKUE 3BE3/IBI M CO3BE3/INS;

- IEPEUUCIATH BUJIbI TATAKTHK;

- BBIZIETIATHh MIICUHBIN TTyTh CPeu APYTUX TATaKTHK, ONpeaesaTb MecTh COJTHEUHOM CHCTEMBI B HE;
- IPUBOJIUTH KPATKOE M3NI0KEHUE TeOpHH boJbIIoro B3phiBa U TEOPUU paciiupsroeiics BeeneHHOM.
Obyuaemblii NOTYUUM 803MONCHOCHIb HAYYUMbCS

- NOHUMAMb U OOBACHAMb YEIOCMHOCMb (QUUYUECKOU Meopul, pasiuyams 2SpaHuybl ee
NPUMEHUMOCIU U MeCMO & PSI0Y OpYeux (u3udecKux meopuii;

- 61a0emsv npuemamu NOCMpoeHUs meopemuideckux 0oKa3amenbCcmes, a Mmaxice npocHO3UPOBAHUS.
ocobennocmeli npomeKkawus — Quauueckux AGNeHUl U Npoyecco8 HA OCHOBE NOJVYEHHbLIX
meopemu4eckux 6b160008 U 00KA3aAMeNbCms;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MeHCOy OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUAMU.
nPOCMPAaHcmeo, 8pems, Mmamepus (6eujecmeo, noie), 08udceHue, Culd, SHepusl;

- bl0BUCAMb 2UNOME3bl HA OCHO8€ 3HAHUA OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCmeU U
3aKOHO8;

- 00BACHAMb YCA08USL NPUMEHEHUS. (PUUYECKUX MOOelell NpU pelleHUU U3UYeCKUX 3a0ad, Haxooums
A0eK8aAMHYI0 NPeONONHCEeHHOU 3a0aue U3UYecKyro Mooelb, paspeulams npodnemy Kak Ha OCHO8e
UMeIoWUXcs 3HAHUU, MAaxK U npu NOMOWU Memoo08 OYeHKU.

JInyHOCTHBIE pe3yJIbTaThl:

- YMEHHUE YIPABJIATh CBOCH MO3HABATEIBLHOMN NESITEIBHOCTHIO;

- TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA TIPOTSHKEHNUN BCEH
KU3HU; CO3HATEIIbHOE OTHOIIEHUWE K HEMPEpPHIBHOMY OOpPa30BaHHUI0 KAaK YCIOBHIO YCICIIHOW
npo¢ecCHOHATBHON U 00IIECTBEHHON JEATEeIbHOCTH;

- YMEHHE COTpPyAHHYATh CO CBEPCTHHKAMH, JIETBMH MIAJIIETO BO3pacra, B3pOCIBIMH B
00pa3oBaTeNIbHON, YIeOHO-HCCIIeI0BATEIbCKON, POSKTHOW | JPYTUX BUAAX JEATEILHOCTH;

- chopMHPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;
OCO3HAHME 3HAYMMOCTH HAYKH, BIIJICHHUS JOCTOBEPHON MH(OPMAIIUEH O IEPEIOBBIX TOCTHKCHUAX H
OTKPBITHSIX MHPOBOM M OTEYECTBEHHON HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUIX 00
YCTPOMCTBE MUPA U OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUECKOMY TBOPUYECTBY

- 9YyBCTBO TOPJIOCTH 32 POCCHICKYIO (DHU3MYECKYIO0 HAYKy, TYMaHU3M,

- TIOJIOXKUTEIILHOE OTHOIICHUE K TPYAY, IIeIICYCTPEMIICHHOCTS;

- IKOJIOTHYECKasl KyJIbTypa, OEpeKHOES OTHONICHHUE K POJTHOM 3eMile, TPUPOIHBIM OoraTcTBam Poccuu
U MHUpa, TMOHMMAaHHE OTBETCTBEHHOCTH 3a COCTOSIHHUE MPHPOJHBIX PECYPCOB W pa3yMHOE
MIPUPOJIOUCTIONB30BAHUE.
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MeTanpeameTHbie pe3yJbTaThl:

PeryasituBubie YY/I:

OOyyaromuncs CMOXKET:

- CaMOCTOSITENILHO OINPEAeNsATh IeNH, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a7a4d B
00pa30BaTeNIbHOM IEATEIBHOCTH U KU3HEHHBIX CUTYAIUSIX;

- OIICHUBATh PECYPCHI, B TOM UHKCJIE BPEMs U JIpyrue HeMaTepualbHbIe PECYpPChl, HEOOXOIUMBIE IS
JOCTH>KEHHSI IOCTABIICHHOW paHee 1eJIH;

- COIMOCTABJISATh UMEIOIIHUECS BO3MOKHOCTU U HEOOXOAUMBIE JIJIsl JOCTHKEHUS LIETTU PECYPCHI;

- OIIPEEIIATh HECKOJIBKO IMYTEH JOCTUKEHHUS IOCTABJICHHOM LENH;

- 3a71aBaTh NapaMeTpbl U KPUTEPHUH, 10 KOTOPHIM MOXKHO OTPEJIETTUTh, YTO 1I€JIb JIOCTUTHYTA;

- COIIOCTABJIATh NOJIYYEHHBIN PE3YNbTAT AESITEIIBHOCTU C IOCTABICHHON 3apaHee LETbIO;

- OLICHUBATh MOCJICICTBUS JOCTHKCHUS IMOCTABICHHOM 1€/ B IEATEILHOCTH, COOCTBEHHOM KU3HU U
KU3HHU OKPYKAKOIIUX JIFOJICH.

IToznaBarenbubie YY /I:

OO0yyaromuncs CMOXKET:

- KpUTUYECKU OIEHUBATH M HHTEPIPETUPOBATH HHPOPMAITHIO C PA3HBIX MO3HIINN;

- pacmo3HaBaTh U (PUKCUPOBATH MPOTUBOPEUUS B MH(OPMALIMOHHBIX HCTOYHUKAX;

- UCIOJIB30BAaTh PA3JIMYHBIE MOJCIBHO-CXEMATUUECKUE CPECTBA JIsl TIPE/ICTABIICHUS BBISIBICHHBIX B
MH(GOPMAIIMOHHBIX UCTOUYHUKAX MPOTUBOPEUHIA;

- OCYIIECTBIIATh Pa3BePHYTHI MH(OOPMAIMOHHBIN MTOUCK U CTABUTh HE €r0 OCHOBE HOBBIE (y4eOHBIE
Y TIO3HaBaTeIIbHbIC) 33/1a4H;

- ICKATh U HAXOAUTh 000OIEHHBIE CITIOCOOBI PEIICHNUS 3a1auH;

- TPUBOJIUTh KPUTUYECKHUE APTyMEHThI, KaK B OTHOIICHHMH COOCTBEHHOTO CYXJICHHUSA, TaK U B
OTHOILICHUY JEUCTBUH U CYKICHUN JPYroro 4eiOBEKa;

- aHAJIM3UPOBATH U MPEoOPa30BBIBATH MTPOOIEMHO-TIPOTHBOPEUHUBBIE CUTYAIUH;

- BBIXOAUTh 3a pPaMKA YYEOHOrO TpEeIMETa ¢ OCYIICCTBIISITH I€JICHANPABICHHBIM TOUCK
BO3MOYXHOCTH IIUPOKOTO TIEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUS;

- BBICTpaWBaTh HWHIWBUIYAIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO, YUWUTHIBAS OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOILIEHUS;

- MEHATHh W YyJEPKUBATh pa3HbIC TMO3UIMH B TO3HABATEIBHON NEITEIHHOCTU (OBITH YYCHHUKOM H
yuuteneMm; (HopMyIUpoBaTh 00pa30BATENbHBINA 3aMPOC W BBHIMONHITH KOHCYIbTATUBHBIC (DYHKIIHH
CaMOCTOSITENIbHO; CTaBUTh MpoOJeMy M paboTaTh HAJ €€ PEIICHHEM; YIPaBIATh COBMECTHOU
MMO3HABATEIbHOU JEATEIbHOCTHIO U TOTUYMHATHCS ).

KommyHnukarusubie YY/:

OOy4Jarmuics CMOXKET:

- OCYILECTBIISITH JIEJIOBYI0O KOMMYHUKAIIMIO, KaK CO CBEPCTHUKAMMU, TaK M CO B3POCIIBIMH (KaK BHYTPU
00pa3oBaTeNIbHOI OpraHu3alliy, TaK U 3a e¢ MpeieIamMHu);

- MpPU OCYHIECTBJIEHUU TPYNIOBON pabOThl OBITH KaK PYKOBOAMTEIEM, TaK U WIEHOM MPOEKTHOM
KOMAaH/JIbl B Pa3HbIX POJIAX (T€HEPATOPOM UACH, KPUTUKOM, UCIIOJIHUTEIEM, IPE3CHTYIOMINM U T.11.);

- Pa3BEpHYTO, JIOTMYHO W TOYHO H3JIaraTh CBOK) TOYKY 3PEHHs C HCHOJIb30BAHHME AJEKBATHBIX
(YCTHBIX Y TUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacrio3HaBaTh KOH(MJIUKTHBIE CUTYallUU U TPEJOTBpaAIIaTh KOHMIUKTHI 0 UX aKTUBHOU (ha3bl;

- COTJIaCOBBIBATH TIO3UIIMH WICHOB KOMaH/IbI B TIpoIiecce pabOThI HAJ OOIIUM POAYKTOM/PEIICHUEM;
- MPEACTaBIATh MYOIMYHO PEe3yNbTaThl MHIWBUIYaIbHOW U TPYMIIOBOM NEATENbHOCTU, KaK IMepea
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ayaAUTOpUEH;

- MoI0MpPaTh MAapTHEPOB ISl IEJI0BOM KOMMYHHKAIIUH, UCXOJs U3 COOOpaKeHUI pe3yabTaTUBHOCTH
B3aUMOJICHCTBHS, @ HE JIMYHBIX CUMIIATUI;

- BOCIIPUHUMATh KPUTHUECKHE 3aMEUaHus KaKk pecypc COOCTBEHHOTO Pa3BUTHS;

- TOYHO W €MKO (HOpMYITHpOBaTH KaK KPUTHUECKHE, TaK U OJOOPUTEILHBIC 3aMEUaHUsi B aJpec
IpYyTux IoJed B paMKax JeloBOi M 00pa3oBaTeNbHONM KOMMYHHUKAllMU, Hu30eras MpH STOM
JTUYHOCTHBIX OLIEHOYHBIX CY>KICHUH.
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PA3JEJI 2. Conep:kanue y4eOHOr0 nmpeamera

OCHOBBI JIEKTPOAMHAMMKH (MIPOIOJIKEHHE)

MaruutHoe mosne. Bexkrop MarHMTHOM MHAYKIMH. [IpMHIMI Cynepno3vIMM MAarHUTHBIX IOJIEH.
MaruutHoe moJjie MPOBOJHUKA C TOKOM. JleiicTBHEe MarHUTHOrO MOJIi HA MPOBOJHUK C TOKOM H
IBUKYIIYIOCA 3apsbKeHHYro yactuny. Cuina Amnepa u cuna Jlopenna.
[loToxk BekTOpa MAarHUTHOW WHAYKIMH. SIBIIEHHE DJIEKTPOMArHUTHOW HWHAYKIMU. 3aKOH
ANEeKTpoMarHuTHOW MHAyKIuu. DJC MHAYKIMM B IBWXKyIUXcs npoBogHukax. [Ipaswio Jlenna.
SBnenne camoumHAyKUMU. WHAYKTUBHOCTh. ODHEpPrus 3JIEKTPOMArHUTHOIO TMoyig. MarHuTHbie
CBOMCTBA BELLECTBA.
JlaGoparopHble paboThIL:
JlabopaTopnas padora Nel «M3mMepeHne CHITbl B3aUMOIEHCTBHSI KATYIIKH C TOKOM M MarHUTa
Jlabopartopnas pabota No2 « UccnenoBanue siBIEHUS SJICKTPOMArHUTHON UHIYKITUH
Kosne0anus n BoJIHBI

Mexannueckre koneOaHusl U BOJIHbI. AMIUIUTYAA, IEPUOJ, 4acToTa, Ga3a konebanuil. [IpeBpaienus
SHEPI'uu Npu KoJeOaHUsX. BuinyscoenHvle Konebanus, pe3oHamc.
[lonepeunble W TPOAOJBHBIE BOJHBL. ODHeprus BodHbL. WHTepdepenius u audpaxuus BOJH.
3BYKOBBIE BOJIHBI.
OnekTpomMarHuTHeie kosieOaHusa. KomeOarenpHbrii  KOHTYp. CBOOOMHBIE 3JICKTPOMATrHUTHBIC
KosnebaHus. BBIHYXICHHbIE 3JEKTpOMarHuTHbIe Kosiebanusa. Peszonanc. IlepeMeHHBI TOK.
Kongencarop u kaTymka B Lenu nepeMeHHoro toka. [IpomsBoacTBo, mepenada u mnorpelseHue
AJIEKTPUUYECKON IHEPTUU. DIIEMEHTapHas TeOpus TpaHChopmarTopa.
DJIEKTPOMArHuTHOE MoJjie. BUxpeBoe 3JIeKTpUYecKoe MmoJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa
ANIEKTPOMAarHUTHBIX BOJH. JlMana3oHbl 3JIEKTPOMArHUTHBIX W3JIYYEHUH U HMX NPAKTUYECKOE
npuMeHenue. [IpuHIunel paaiuoCcBs3H U TEIEBUICHUS.
JlaGopaTopHble paboThL:
Jlaboparopuas pabotra Ne3 «OmpeneneHue YCKOpeHHS CBOOOJHOTO NaAeHUs NpPU TMOMOIIU
MasITHUKa»

OnrTuka
['eomeTpuueckast ontuka. IIpsMonuHeliHOe pacpocTpaHEHUE CBETa B OJHOPOJHOM cpeje. 3aKOHbI
OoTpa)keHus U npenomiieHus ceeta. [lonmHoe BHyTpeHHee oTpaxkenue. OnTuueckue mprudopshl.
BonnoBrlie cBoiicTBa cBeTa. CropocTh cBeta. MHTepdepennus cBera. Korepentnocts. Judpaxims
ceeta. [lonmspuzanust ceera. Jlucnepcus cBeta. llpakThyeckoe MpUMEHEHHE 3JIEKTPOMArHUTHBIX
W3JTyYEHHUM.
JlaGoparopHble paboOThI:
Jlaboparopras pabota Ned4 «OnpeneneHne moka3aTes MPEJIOMICHUS CPEIbD»
Jlaboparopnas pabota N5 « Onpeznenenne (OKYCHOTO pacCTOSHUSI COOUPAIOIIEH JIMH3BI)
JlaGoparopuas padota Ne6 « OnpezesieHre TITUHBI CBETOBOW BOJIHBI)

OcHOBBI cIEUAJIBLHON TEOPUH OTHOCHUTEIbHOCTH

WMHBapraHTHOCTh MOJYJSl CKOPOCTH CBeTa B BakyyMme. [IpHMHIMII OTHOCHUTENBHOCTH ODWHIITEHHA.

IIpocmpancmeo u 8pems 6 cneyuanbHOU meopuu OMHOCUMENbHOCMU. DHePeUs U UMNYIbC C80O0OHOU
yacmuywl. CBI3b MacChl M SHEPTUU CBOOOIHOMN YaCTHUIbl. DHEPTUs MOKOS.

KBanToBas puzuka
[IpenmMer u 3agaun KBaHTOBOU (PU3HMKH.
TennoBoe uznyyenue. Pacrpenenenne s3Hepruy B CEKTpe aOCOIIOTHO YEPHOTO Tea.
I'mnote3a M. Ilnanka o kBanTax. ®otodrddexr. Ombrtel A.I'. CToneToBa, 3akoHbl GoTodPdekTa.
VYpaBHenue A. DifHmTelHa 11 Gpotosddexra.
®oton. Onertel I1.H. Jlebenera u C.M. BaBunosa. 'unore3a JI. ne Bpoiins o BOTHOBBIX CBOWCTBaxX
gactull. KopnyckyiisspHO-BOIHOBOI yanusMm. /laBieHue cBera.
Mopnenun crpoenuss atoma. OObSICHEHHE JIMHEHYATOro CHEKTpa BOAOPOJAa Ha OCHOBE KBAaHTOBBIX
noctynatoB H. bopa. CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4E€HUE CBETA.
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CocraB U cTpoeHHe aTOMHOTO siapa. M3otombl. SAnepHbie cumbl. JledeKT Macchl M dHEPTHUS
CBSI3M 41pa.
3aKoH paJn0aKTUBHOIO pacmaja. SlaepHble peakiuu, peakluu JejieHns U cuHTe3a. Llennas peakuus
neneHus snep. SAnepHas sHepretuka. TepMosiaepHbIA CHHTES.
DOnemeHTapHble YacTHIbl. DyHIaMEHTalbHbIE B3aUMOJCHUCTBHUA.
YaCTHLL.
JlaGopaTopHble pabOThI:
Jlaboparopuas pabota No7 «HabmroieHre CIUIONIHOTO W TUHEHYATOTO CIIEKTPOBY
JlaGoparopnas pabota Ne§ «MccneqoBanue CrieKTpa BOAOPOIa»
JlaGopatopnast pabotaNe9 « OmpexnesieHre HUMIYIbCa W DHEPrUM YAaCTHUIBI TPHU JIBHJKCHUH B
MarHuTHOM ToJie» (1o ¢poTorpadusm)

Ctpoenue BcesieHHol
[IpuMeHUMOCTh 3aKOHOB (PU3UKH 11 OOBSICHEHUS] MPUPOJBI KOCMUYECKUX 00BeKTOB. CoiHeuHas
cucreMa. 3Be3/bl M ICTOYHHUKH UX dHeprun. Kinaccudukanms 3se3a. DBomtonus CoiHIA U 3BE3]1.
lanaktuka. J[pyrue ranaktukd. [IpocTpaHCTBEHHO-BpEMEHHbIE MacIITaObl — HaOIIOgaeMOMN
Bcenennoii. [lpencrasnenne o0 sBosonnn BeenenHoi.

yCKOpI/ITeJ'II/I QJICMCHTAPHbIX

PA3/EJI 3. TemaTnueckoe IJIAHUPOBAHME ¢ YKA3aHHEM KOJIMYECTBA YaCOB,
OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbI

Ne Ha3Banue Tem KoangecTBo B ToM umnciie B ToM uncJie
OTBOIUMBIX KOJIHYeCTBO KOJIM4YeCTBO
4acoB KOHTPOJIBHBIX | JIA0OPATOPHBIX
padort pador
1 OCHOBBI 3JIEKTPOAMHAMUKHU 9 1 2
(mponoymkeHue)
2 Komebanus 1 BOJIHBI 15 1 1
Onruka 13 1 3
4 OCHOBBI  CIIEIMAJIBHON TEOpUU 3 - -
OTHOCHUTEIBHOCTHU
) KBanToBas ¢uzuka 17 2 3
6 Crpoenue Bcenennoit 5 - -
7 [loBTOpEHME 4 1 -
8 Pezepr 2 - -
HUTOI'O 68 6 9
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KanennapHo-temaTnueckoe njaHNpoOBaHHe

Ne/Ne

JaTa
IJIaH.

JaTa
dakr.

HaumenoBanus pa3)1€JIOB/TeMI)I YPOKOB

KoaunuecTBo
JacoB

OcHOBBI YJIEKTPOAMHAMUKH(TIpo0KeHHE) (9 YacoB)

MarauTtHoe noJie (5 4acon)

1/1.

BBoaHBIN HHCTPYKTaX 1O OXpaHe Tpyaa. BzaumoaencTBue TOKOB.
MarnuTHO€ 1noJje Toka

2/2

Bektop MarHuTHOM MHAYKUMH. JIMHUM MarHUTHOW UHAYKLIUN

3/3

Monynb BeKTOpa MarHuTHOM MHAyKIuu. Criia Amnepa

4/4

[lepBUUHBII HHCTPYKTAX MO OXpaHe TpyJa Ha paboyem MecTe.
JlaGopaTopnas pabora Nel «3mMepeHue CHIIbl B3aUMOIEHCTBHS
KaTylIK1 ¢ TOKOM U Maraura»

5/5

JlelicTBre MArHUTHOTO MOJIS HA BIOKYIIMiCS 3apsaa. Cuna
Jlopenua

DJleKTpOMAarHUTHasi MHAYKUMS (4 yaca)

6/1

SIBrieHne 2EKTPOMArHUTHOM MHAYKIUU. MarHuTHBIN MTOTOK.
Hanpasnenue nunaykimonnoro toka. [Ipasuio Jlenua

712

[lepBuUHBII HHCTPYKTAX MO OXpaHe Tpy/Ja Ha paboyeM MecTe.
JlaGopaTopnas pabora Ne2 «MccnenoBanue sBICHUS
QJICKTPOMArHuT HOH HHIAYKIOUN

8/3

3aKoH 31eKTpoMaruiuTHoi nuaykiuu. J/1C nHaykuuu B
JBIOKYIIUXCs TpoBogHMKaX. CamouHAyKIus. UHAYKTUBHOCTB.
DHeprus MarHUTHOT'O TOJIS TOKA. DJIEKTPOMArHUTHOE 110J1€

9/4

Kontponbhas paborta Nel mo Teme «31eKTpOMarHuTHast
WHTYKITAS

Koseb6anus u BoJsiHbI (15 yacos)

Mexanunueckue kojgedanusn (3 yaca)

10/1

AHanu3 KOHTPOJIBHOU paboThl U Koppekmus Y Y[, CBoOoHbIE 1
BBIHYXJ/ICHHBIC KOJieOaHwusl. Y CIIOBUE BOZHUKHOBEHHS CBOOOTHBIX
KoJieOaHuit MaTeMaTHYeCKU U IPYKUHHBIN MasiTHUK. /[[nHaMuka
K0J1e0aTeThbHOTO ABIKEHUS

11/2

[TepBUYHBII HHCTPYKTAXK IO OXpaHe TpyAa Ha paboyeM MecTe.
Jlabopartopnas pabota Ne3 «OmnpeneneHue yCKOpeHus CBOOOHOTO
[a/ICHUS TIPU TIOMOLIA MasiTHUKA

12/3

['apmonnyeckue konedanus, paza konedanuii. [IpeBpanienue
SHEPI'uU NpU TapMOHUUYECKUX Kosiebanusix. Pezonanc u 6opnda ¢
HUM

DJIeKTPOMATHUTHBIE KosleOanusi (5 4acoB)

13/1

CBo0OoHbIE KOs1e0aHus B KosiebaTelbHOM KOHTYype. lIpeBpaiienue
SHEPI'MHU IPU JIEKTPOMArHUTHBIX KojeOaHusX. [lepuoa
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CBOOOJHBIX IEKTPHUUECKUX KoneOaHuid. [lepeMeHHbIi
AIIEKTPUYECKUH TOK

14/2 AKTHBHO€ CONPOTUBIICHUE. JleliCTBYIOIIIEEe 3HAYEHHE CUIIBI TOKA 1
HanpsKeHUs1. EMKOCTb M MHIYKTUBHOCTD B IIETIH IEPEMEHHOTO
TOKa

15/3 Pe3oHaHC B 3NEKTPHUYECKON LIETH

16/4 I'enepupoBanue 31ekTprueckoit sHepruu. TpanchopmaTopsl

17/5 [TpousBoACTBO, MEpeaya U UCTIOIBb30BAHUE DIEKTPOIHEPT U

Mexanuueckue BOJIHBI (3 yaca)

18/1 BousnoBbie siBenus. PactipocTpaneHns MEXaHHUECKUX BOJTH

19/2 JimHa BoHbL. CKOPOCTH BOJIHBI

20/3 Bonnsl B cpenie. 3ByKOBBIE BOJIHBI

DJIeKTPOMATHUTHBIE BOJIHBI (4 Yaca)

21/1 N3nydyenue 351eKTpOMarHuTHLIX BOJIH. [[ITOTHOCTH MOTOKA
3JIEKTPOMArHUTHOTO U3JTy4EHUs

2212 N3o6petenue paauo A.C.ITonoBeiM. [IpuHIIUIIBI paTroCBA3U

23/3 CBolicTBa 2JIEKTPOMArHUTHBIX BOJH. PacmpocTpanenue
paauoBonH. Pagnonokanus. [lonsrue o teneBuaenun. Pazputue
CPEICTB CBSI3H

24/4 Kontponsnas padota Ne2 «Konebanus 1 BOJTHBI»

Ontuka (13 yacos)
CgeTtoBble BOJIHBI. ['eomeTprueckasi 1 BojiHOBasi onTuka (11 yacos)

25/1 AHanu3 KOHTPOJIbHOM paboThl M Koppekmus Y Y/, Pazsutue
B3IJIAJIOB Ha Iipupoay cera. CkopocTh cBeta. [IpuHiun
['toifrenca. 3aKoH OTpakeHHUs CBETa

26/2 3akoH mpestoMmiieHus cBeTa. [ToJiHOe oTpakeHue

27/3 [lepBUUYHBII HHCTPYKTAX IO OXpaHe Tpy/Ja Ha paboueM MecTe.
JlabopaTtopHnast pabota Ne4 «M3mepeHue mokazaTess
NPETOMIICHUS CTEKIIa»

28/4 Ontuyeckue npudopsl. JIunzel. Dopmysa TOHKON JIMH3BI.
VYBennueHue JIMH3bI

29/5 [lepBUUHBII HHCTPYKTAX IO OXpaHe TPyJa Ha paboyeM MecTe.
JlabopaTopHnast pabota Ne5 «OnpeneneHue OnTUIECKOW CHITBI
TUH3BI U (POKYCHOTO PACCTOSHUS COOMPAIOIIEH JIMH3BD)

30/6 Jucnepcus cBera.

31/7 NuTepdepeniins MexXaHWYSCKUX BOJIH U CBeTa.  [IpuMeHeHHe
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UHTEPEPEHIIHH.

32/8 Judpakuus cBeToBbIX BOJH. JudppakunonHas pemeérka

33/9 [lepBUYHBII HHCTPYKTAX MO OXpaHE TPYy/la Ha paboueM MecTe.
Jlaboparopnas pabota Ne6 «/3mepeHue JIMHBI CBETOBOIM BOJTHBDY

34/10 [Tonspuzanus ceta. ['na3 kak ontuyeckas cuctema

35/11 KoHnTtponbHas padota Ne3 «CBeTOBbIC BOJIHBI

H3nydenus u cekTpsl (2 yaca)

36/1 AnHanu3 KOHTPOJIBHOH paboTsl 1 kKoppekuus Y'Y [, Buabt
n3nydeHuid. Mctounnku cBeta. CEeKTphbl U CEKTPAIIbHbBIC
anmapatbl. ClieKTpallbHbIN aHaJIN3

3712 WndpakpacHoe u ynpTpaduoiaeToBoe n3aydeHus. PeHTreHoBckue
ayun. [1Ikana seKTpoMarHUTHBIX BOJTH

OCHOBBI CIENHAJTBLHOM TEOPUH OTHOCHTEJIHLHOCTH (3 Yaca)

38/1 [TocTynaTel TEOPUM OTHOCHTEIHHOCTH.

39/2 PensTuBuCTCKAS JUHAMUKA

40/3 CBsI3b MEX/Ty MAaCCOM U SHEPTHUECH

KBanroBasi pusuxa (17 yacos)
CBeToOBBIC KBaHTHI (5 4acoB)

41/1 dotorddext. YpaBHeHne DUHIITEHHA.

42/2 ®orounsl. [Ipumenenue gporoaddexra.

43/3 JlaBiienue cBeTa. XMMHYECKOE ACHCTBHUC CBETA.

44/4 Pemenne 3agau o teme «CBETOBBIE KBAHTBI»

45/5 KonTponbrast padora Ne4 o teme «CBeTOBbIE KBAaHTHI»

Atomuas ¢pusuka (3 yaca)

46/1 Ananu3 KOHTPOIBHOH paboTs! 1 kKoppekius Y'Y (. Ctpoenue
atoma. OnbiTel Pezepdopna. [InanerapHas moaens aroma.
KBanrtoBsie nocrynarsl bopa. Jlazepsi.

4712 [lepBUUHBIi HHCTPYKTAX MO OXpaHE TpyAa Ha pabodyeMm MecTe.
JlabopaTtopHnast pabota No7 « HaGnroaeHue CruionrtHoro u
JMHENYaTOro CIIeKTPOB

48/3 [lepBUYHBII HHCTPYKTAX MO OXpaHE TPyla Ha paboueM MecTe.

Jlaboparopnas pabota Ne§ « VMccnenoBanue criekTpa BOJOPOIa»

®usnka aToMHOro sigpa (7 yacoB)
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49/1

MCTOIIBI perucTpanuu 3JCMCHTAPHBIX YaCTHUII. BI/I,Z[I:I
paanOaKTHUBHBIX I/I3J'IyquI/II7L

50/2 PanuoaxTuBHBIE IpeBpalieHys. 3aKOH paJMO0aKTUBHOTO pacmaja.
[lepuon nonypacnaza.

51/3 CtpoeHue aTOMHOTO siipa. DHeprus cBsi3u saep. M3oTomnsl.

52/4 [lepBUYHBII HHCTPYKTAX MO OXpaHE TPYyla Ha paboueM MecTe.
JlaGopaTopHas pabora Ne9 «Ormpenenenne UMITyIbca U YHEPTUN
YaCTHIIBI PU ABMKEHUU B MATHUTHOM I10JIE)

53/5 Snepnsie peakuuu. Jenenue suep ypana. Llenusie siaepHbie
peakuuu. SnepHslii peakTop.

54/6 Tepmosinepuble peakuuu. [IpumeHeHue sa1epHON YHEPreTHKY.
buonornueckoe neiicTBue paauanum.

55/7 KoHnTtponbHas padota Ne5 o reme «AtomHas puzuka. Ousuka
ATOMHOTO SIAPay

DJjieMeHTapHble YacTHIbI (2 Yyaca)

56/1 AHanu3 KOHTPOJIbHOU paboThl ¥ Koppekius Y Y /I. dusuka
HJIEMEHTAPHBIX YACTHII.

57/2 Enunas pusnueckast kKapTuHa Mupa

Ctpoenue Bceesiennoii (S yacoB)

58/1 Crtpoenune Conneuynoii cuctembl. Cuctema 3emuis-JlyHa.

59/2 O6mue ceenenus o ConHie. MICTOYHUKY SHEPTHH U BHYTPCHHEE
crpoenue CoJHIIa.

60/3 Hama [Manaktuka. [Ipoucxoxnenre u 3BOTIOLNS TAIAKTUK U
3BE3/1.

61/4 Hama I'anaktuka. Mecto ConHeunoit cuctemsl B ['anakTuke
Muiteunsii [1yTsb.

62/5 Teopus bosbiioro B3peiBa U pacmmpstowencs Beenennoi

IloBTOpenue (4 yaca)

63/1 [ToBTOpeHue 1Mo Teme «MeXxaHHuUECKHUE SBJICHUS

64/2 [ToBTOpenue mo Teme «MonekymsipHas Gu3nKa U
TEPMOIMHAMHKA

65/3 Hrorosas kKoHTpoJBbHASA padoTa.

66/4 Ananu3 UTOroBoi paboThl M 00001IEHHE TPOIIEHHOTO

MaTepuaa.

Pe3eps (2 yaca)
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