MYHUIIUTTAJIBHOE BIOJKETHOE OBIIIEOBPA3OBATEJIBHOE YYPEX/IEHUE
«Muoronpopuababii 1uueii Nel86 - «IlepenexTnBa»

«Pacemorpeno»
PyxoBogurens MO
MBOY «Jluneit Ne186 - «ITepcnekTrBa»

7% /JI. M. ®apxytaunosa/
ITpotoxon Nel ot 25.08.2023r.

IlpuBomkekoro paiiona r.Kazanu

«CornacoBano» «YTBep)KlIa »

3amecTHTeNb qupekTopa no YP HupexTo
MBOY «Jluueii Ne186 - «Ilepcnextusay MBOY&Jluneit Nel86 - «ITepcrexTiBa»
,%/ . /3. H. 3amanauHOBa/ /A. T. 3amanmusaOB/

« z& » aBrycra 20 A3 r. IIpuxa3 Ne422 ot 28.08.2023r.

PABOYAS TIPOTPAMMA

(xaneHIapHO-TeMAaTHYECKOE IIAHHPOBAHNE)

3JIEKTHBHOI'0 Kypca no ¢pusuke 1s yuamuxcsa 11 A kiacca

«Metoapbl pemienns GU3HYECKHX 3a0a9»

Xagu3zosoii I'yzesq MaHcypoBHBI

YYHUTENIS EPBOY KBAMU(DUKAIIMOHHOM KaTErOpUU

PaccmoTtpeHo Ha 3aceanunu
[earoru4ecKoro CoBeTa
mporokon Nel ot 28.08.2023r.




IosicHUTeIbHAA 3aIMCKA
Pabouasn nmporpamma pa3p360TaHa B COOTBETCTBHUHU CO CJICAYHOINUMHU HOPMATUBHBIMHA JOKYMCHTAMMU:

1. 3axon Poccuiickoit @enepanuu ot 29.12.2012 r. Ne273-D3 «O6 obpasoanuu B Poccuiickoit denepanuny;

2. denepanbHBIi TOCYJAPCTBEHHBIM 00pa3oBaTeNbHBIN CTAaHAAPT CpeaHero (MOJHOro) oomero o0pa3oBaHUs, YTBEPKIAEHHBIA MPUKA30M
Muno6pHayku Poccun ot 17.12.2010r. Ne1897 (c n3MEHEHUSMU U TOTIOTHCHUSIMH );

3. OcHoBHas oOpa3oBareibHas NMporpamma cpeaHero (monHoro) obmero oopaszoBanuss MBOVY «JIuneit Nel86 - «IlepcnexktuBay I[IpuBomkckoro
paiiona r. Kazanu;

4. Tlonosxxenue o paboueii mporpamme neparora MBOVY «Jlumneit Nel186 - «IlepcnexktuBay [IpuBomkckoro paiiona r. Kazanu;

5. Yueonsrii utan MBOY «JIureii Nel186 - «IlepcriektuBay [IpuBomkckoro paiiona r. Kazanu;

6. @enepalbHbIil IepedyeHb YUeOHMKOB, PEKOMEHAYEMbIX K MCIOJIB30BAHUIO MPHU peanu3alii 00pa3oBaTeIbHOW MPOrpaMMbl CPEAHETO (IIOIHOTO)
o01ero oopa3oBaHusI.

CoriacHo yue0HOMY IUIaHY HA H3y4eHHe Kypca oTBoauTCs 1 yaca B HEJIEIO B IEPBOM MOJIYroauy, Beero 15 yacos.
PaGouast nporpamMMa uMeeT OOIIEHHTEIUICKTYlIbHOE HAlpaBJICHUE.

Kaace KoauuecTBO Heaelb KoauuecTBO 4acoB KoaudecTBO 4acoB no
YeTBEPTAM
11 15 15 1 yeTBepTH-8
2 yerBepTH-/




IInanupyemMble pe3yJbTaTbl OCBOCHHSA Y4eOHOI0 NpeaMeTa

JInuHoCTHBIE pe3yJIbTaThl
VY yuamerocs 0yyT chopMHpPOBAHBL:
—  OpueHTalus 00yJaroMxcs Ha TOCTUXKEHUE JINYHOTO CYACThS, PEATU3allUI0 MO3UTUBHBIX )KU3HEHHBIX MEPCIEKTUB, HHUIIUATUBHOCTbD,
KpPEaTUBHOCTh, TOTOBHOCTh U CIOCOOHOCTH K INYHOCTHOMY CaMOOMPEIEIICHHIO, CIIOCOOHOCTh CTaBUTH IIENTH U CTPOUTD )KU3HEHHBIE TIAHbI;

MPUHATHE U peau3alus eHHOCTEeH 370poBOro u 6€30macHoro oopasa Ku3Hu, 6epekHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K
COOCTBEHHOMY (PM3UYECKOMY M IICHUXOJIOTUYECKOMY 3/I0POBBIO;
—  MHUPOBO33pEHHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKU U OOIIECTBEHHOM MPAaKTUKHU, OCHOBAHHOE HA JAMAJIOTe KYJIbTYD, a
TaKXe Pa3InIHBIX ()OPM OOIECTBEHHOTO CO3HAHMUS;
—  HPaBCTBEHHOE CO3HAHME U MOBEJIEHNE Ha OCHOBE YCBOCHUS O0IEUEeTIOBEUECKUX IIEHHOCTEH, TOJIEPAaHTHOT'O CO3HAHUS U MTOBEACHUS B
MOJIUKYJIbTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMHU JIFOJIbMU, IOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOIUTh O0II1e
LU U COTPYIHUYATD JUIS UX JTOCTHXKEHUS;
—  IPUHATHE TYMaHUCTHYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAXUTEIbHOE U JOOPOXKEIAaTeIbHOE OTHOLIEHHUE K JPYTOMY YE€JIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO;
—  (opmupoBaHUE BEIPAKCHHOH B MTOBEICHIUH HPABCTBEHHOMN IMO3UIINH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEILHOMY BEIOOpY 100Da,
HPABCTBEHHOT'O CO3HAHUS U MOBEACHHS Ha OCHOBE YCBOEHUS OOIIEUeI0BEUECKUX [ICHHOCTEH U HPaBCTBEHHBIX YyBCTB (UECTH, 0JITa,
CIPABEJJIMBOCTH, MIJIOCEPIUS U IPYKENIOOUS);
—  Pa3BUTHE KOMIIETECHIIUH COTPYJHUYECTBA CO CBEPCTHUKAMHU, IE€THbMHU MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIe10BaTeNIbCKON, MPOEKTHON U APYTUX BHUIAaX JE€ATEIbHOCTH;
—  MHPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH, 3HAUMMOCTH HayKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BJIa/ICHUE JOCTOBEPHOI MHPOpMAIMEN O MEePEAOBbIX JOCTUKEHUIX U OTKPBITUSIX MUPOBOM U OTE€UECTBEHHON HAYyKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUPA U OOIIECTBA,
— TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHNIO, B TOM YHCIIE CAaMOOOpPa30BaHNUI0, HA IPOTSHKEHNUN BCeH JKU3HH; CO3HATEIbHOE OTHOIIIEHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIEIIHOM MpodecCHOHATbHON 1 00LIIECTBEHHOM AEATENbHOCTH;
—  DKOJIOTUYECKas KyJbTypa, OepeKHOE OTHOIIECHUS K POJHOM 3emiie, MpUpoJHbIM OoraTcTBaM Poccuu 1 Mupa; HOHMMaHue BIMSIHUS COLUAIIbHO-
HPKOHOMHYECKHUX NPOLIECCOB HA COCTOSHUE IPUPOIHON U COLIMATIBHON CPEJlbl, OTBETCTBEHHOCTh 3a COCTOSIHME MPUPOJHBIX PECYPCOB; YMEHUS U
HaBBIKU Pa3yMHOTO MPUPOJIOTNOIb30BaHMsl, HETEPIIUMOE OTHOILIEHUE K AEUCTBUAM, TPUHOCAIINM BpPE] SKOJIOTHH;
—  yBaXkKeHHUE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3alllUTE CBOEH COOCTBEHHOCTH;
—  OCO3HaHHBIN BBIOOpP Oyaymiel mpodeccuu Kak MyTh U CIIOCO0 peann3anuy COOCTBEHHBIX KU3HEHHBIX TIIAHOB;
—  TOTOBHOCTH OOyYaroluxcs K TPYI0BOi MpodecCHoHaNbHOM NesTENHHOCTH KaK K BO3MOKHOCTH YYacTUS B PEIICHUN JIMYHBIX, OOIIECTBEHHBIX,
TrOCYJIapCTBEHHBIX, OOIIEHAIIMOHATILHBIX MMPOOIIEM;



—  TOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY U JIIOJSIM TPYAa, TPYAOBBIM JOCTHXKEHUAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOILIEHHE K Pa3HbIM BHJIaM TPYA0BOH €ATEIbHOCTH;

—  TOTOBHOCTH K CaMOOOCITy>KMBaHHIO, BKJII0Uasi 00y4YEeHHE U BBIMOJIHEHHUE JOMAIIHUX 00S3aHHOCTEH.

MeTtanpeameTHble pe3yJabTaThl

Pecynamusnvle

Yyamuiics Hay4uTcs:

—  CaMOCTOSITENILHO OMpPENENSTh 1€, 33/1aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO OIPEAETUTH, YTO LeJb TOCTUTHYTA;

—  OIICHMBATh BO3MOXHBIE ITOCIEICTBUS TOCTHIKECHHUS TIOCTABICHHOH IIETTH B JESITEILHOCTH, COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIIUX JIO/ICH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKH U MOPAJIH;

—  CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7]a4i B 00pA30BATEIBHOM NEATEIFHOCTH U KU3HEHHBIX CUTYaIUsX;

—  OLIGHHUBATbh PECYPCHI, B TOM YHCJIE BPEMs U APyTrre HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE I JOCTUKEHHS MOCTABICHHOM 1IeIu;

—  BBIOMpATh MyTh AOCTHKEHHS LEJH, INITAHUPOBATH PEIICHUE MIOCTABIICHHBIX 3aja4d, ONTHMU3HUPYS MaTepHaIbHbIC U HEMAaTepHAIbHBIE 3aTPATHI;
—  opranu3oBbIBaTh A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMUMBIX JIJISl TOCTHKEHUS TOCTABICHHOW 1EJH;

—  COIIOCTABJIATH MOJIyYEHHBIN pe3ysIbTaT AESITEIbHOCTHU C OCTAaBICHHOMN 3apaHee LENblo.

IloznasamenvHole

Yyamuiics Hay4uTes:

—  HCKaTh ¥ HaXOJUTh 00OOIIEHHBIE CLIOCOOBI pEIeHHs 33/1a4, B TOM YKCJIE, OCYLIECTBIIATh Pa3BEPHYThIM HH()OPMALIMOHHBINA TOUCK U CTAaBUTH Ha
€r0 OCHOBE HOBBIC (Yy4eOHBIC U TTO3HABATEIILHBIC) 33]1a4H;

—  KPUTHYECKU OIICHHBATh U MHTEPIIPETHPOBATH MH(POPMAIIHIO C PA3HBIX MO3UIIUI, paclo3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHS B
WH()OPMAIMOHHBIX UCTOYHHUKAX;

—  HCIOJb30BATh PA3JINYHbIE MOJEIbHO-CXEMATUUYECKHE CPEACTBA AJIsl MPEACTABICHUS CYyIIECTBEHHBIX CBS3€M U OTHOLIEHUH, a TAKKE
MIPOTUBOPEYHH, BBISIBICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX;

—  HAaxOJWTb U MPUBOJUTH KPUTUUECKUE aPTYMEHTHI B OTHOILIEHUU JE€HCTBUM U CYKICHHI IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTBCS K
KPUTHYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOJUTH 32 paMKU y4eOHOTr0 PeMEeTa M OCYIIECTBIIATH IeJIeHANpaBIeHHbIN TOMCK BO3MOXHOCTEN /IS IIMPOKOTO MEpeHoca CPeACTB U
CII0co0OB ACHCTBHS;

—  BBICTpauBaTh MHAUBHIYAIbHYIO0 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYECHUS CO CTOPOHBI JPYTUX YYACTHUKOB M PECYpCHBIC
OTpaHUYECHUS,

—  MEHATh U YJIEp>KUBATh Pa3HbIe MO3UIMU B TO3HABATEILHON AESTEIBHOCTH.




Kommynuxamusnoie

VYyamuiics Hay4urTes:

—  OCYIIECTBIIATH JICJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU (KaK BHYTpU 00pa30BaTeIbHOW OpraHu3alliy, TaK U 3a €€
npeJieliaMu ), TOJOUPaTh MAPTHEPOB IS JEIIOBOM KOMMYHHUKAITUU UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE TMIHBIX
CHMIIATH;

—  TIpH OCYIIECTBIICHUU TPYIIIOBOI paObOTHI OBITh KaK PYKOBOJIUTENIEM, TaK M YWICHOM KOMAH/IbI B PAa3HBIX POJIsX (TeHepaTop uieH, KPUTHK,
WCITOJTHUTEIIb, BRICTYTAIOITUH, IKCIIEPT H T.1I.);

—  KOOPAWHHPOBATH U BHITIOJIHATH padOTy B YCIOBHSIX peaabHOT0, BUPTYaIHHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS;

—  Pa3BEpHYTO, JJOTMYHO M TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U MMUChbMEHHBIX ) S3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(M)IMKTOTCHHBIC CUTYAIlUU M MPEIOTBPAIIATh KOHPIMKTHI 0 UX aKTHBHOU (ha3bl, BRICTPAUBATH JICIIOBYIO U 00pa30BaTEIHHYIO
KOMMYHHKAIIIO, M30erast JMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpeaMeTHbIE pe3y/bTAThI

VYyamuiicss HayuuTcs:

—  OOBSICHSTH ¥ aHATTM3UPOBATH POJIH M MECTO (PH3UKK B (HOPMUPOBAHUH COBPEMEHHON HAYYHON KapPTHHBI MHPA, B Pa3BUTHH COBPEMECHHOMN
TEXHUKU U TEXHOJOTHH, B TPAKTUYECKON JIEITEIHLHOCTH JIIOJICH;

—  XapakTepu30BaTh B3aMMOCBS3b MEXAY (PHU3UKOM U JPYTUMHU €CTECTBEHHBIMU HAyKaMU,

—  XapakTepHu30BaTh CUCTEMHYIO CBSI3b MEX/1y OCHOBOMOJAralolMMU HayYHbIMU OHATUSMHU: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJE),
JIBUKEHUE, CUJIa, SHEPTHS;

—  TIOHMMATh U OOBSCHSTH LIEJIOCTHOCTH (PU3MUECKON TEOPHH, pa3inyaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PAAY APYTUX PUZHUECKHUX
TEOPUL;

—  BJaJeTh IPUEMaMHU MOCTPOCHUS TEOPETUUECKUX JOKA3aTeNbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOoTeKaHus (PU3MUECKUX SBICHHIMA
Y TIPOIIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUUECKUX BBIBOJOB U JIOKA3aTEIIbCTB;

—  CaMOCTOSITENIbHO KOHCTPYHUPOBATh SKCIIEPUMEHTATbHBIE YCTAHOBKH JIJIsl IPOBEPKH BBIABUHYTHIX THIIOTE3, PACCUUTHIBATH a0COMIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEITHOCTH;

—  CaMOCTOSITENFHO IIAHUPOBAThH U MPOBOJUTH (DU3NYECKUE IKCTIEPUMEHTHI;

—  pemarh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M pacyeTHhIC (PU3MUECKHE 3a7a41 C OTIOPOH KaK Ha U3BECTHBIC (DU3NUECKUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEIH, TaK M Ha TEKCTHI C U30BITOUHON HHOpMAITUEH;

—  OOBSICHATH TPAHUIIBI TPUMEHEHUS U3YyUYEHHBIX (PU3NUYECKUX MOJIENICH MPH PEeIIeHnH (PU3NIECKUX U MEKIPEIMETHBIX 3a7a4;

—  BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIATAIONINX (PU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

—  XapakTepHu30BaTh II100aTbHBIC MPOOJIEMBI, CTOSAIINE TIePE] YeTOBEYECTBOM: IHEPTETUUECKHE, CHIPhEBBIC, IKOJIOTUUECKHE, U POJIb (DH3UKH B
pEIIeHUH ITHX TIPoOIIeM;

—  OOBSICHATH MPUHIUIIEI pA0OTHI U XapaKTEPUCTUKU U3YYCHHBIX MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
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—  OOBACHATH YCIIOBHS IPUMEHEHUsI (PU3MUECKUX MOJENeH py pelieHUH (U3NYECKUX 3a1a4, HaXOAUTh aJIeKBaTHYIO MPeJI0KEHHON 3a1a4e
du3nUecKyo MOJEIb, pa3peniats IpodaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH, TaK U MPU IIOMOIIH METO/IOB OLIEHKH.

IHoy4uT BO3MOKHOCTH HAYYUTHCSH:

—  TPOBEPSTH KCIEPUMEHTAIBHBIMH CPEACTBAMHU BBIABUHYThIE TUIIOTE3bI, POPMYIUPYS LEIb UCCIIEI0BAaHUS, HA OCHOBE 3HAHUS
OCHOBOTIOJIAraloMUX (PHU3NIECKIX 3aKOHOMEPHOCTEH U 3aKOHOB;

—  OIKCHIBATh U aHAJM3UPOBATH MOJYUECHHYIO B pe3yJIbTaTe MPOBEACHHBIX (PU3NYECKUX IKCIIEPUMEHTOB HH(POPMALIUIO, OTIPEICIISATh €€
JIOCTOBEPHOCTD;

—  TIOHMMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEXJ1y OCHOBOIIOJIAralOIMMHU HAyYHBIMU TOHATUSMU: TPOCTPAHCTBO, BpeMsi, MaTepus (BEIIeCTBO,
MoJIe), ABMKEHUE, CHUIIA, SHEPTHS;

—  pelaTh 3KCIIepUMEHTANIbHBIEC, KAUECTBEHHBIEC U KOJIMYECTBEHHBIE 337a4l OJIMMITUAHOTO YPOBHS CIIOKHOCTH, UCIIONIB3YS (DU3HUECKHUE 3aKOHBI,
a TaKKe YPaBHECHHUS, CBS3BIBAIOIINE (PU3HUCCKUC BETHUNHBI,

—  aHAJIM3HUPOBATh IPAHMIIBI MPUMEHUMOCTU (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOHIl XapakTep (hyHIaMEeHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh MCIIOJIb30BAHMS YACTHBIX 3aKOHOB,;

—  ¢dopMyIHUpOBaTh U pelIaTh HOBBIE 33Ja4, BOSHUKAIOIINE B X0J1€ Y4eOHO-UCCIIeIOBATEIBCKOM 1 MPOSKTHON AESITETbHOCTH;

—  YCOBEPILEHCTBOBATh MPUOOPHI U METO/IbI UCCIICIOBAHMS B COOTBETCTBUH C MOCTABIICHHOMN 3a/1aueii;

—  HUCHOJB30BaTh METOJbl MATEMATHYECKOTO MOJEIUPOBAHUS, B TOM UKCJE MPOCTEHIIINE CTATUCTHUECKUE METOIBI JIIsl 00paOOTKH Pe3yIbTaToOB
AKCIIEPUMEHTA.



B pe3yabTare u3ydeHnusi Kypca:
B nponecce n3yuenus kypca ¢usuku B 11 kiiacce yueHUK HAYUHUTCS:

— JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (PU3UKH B (OPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTUU COBPEMEHHOMN
TEXHHUKHU ¥ TEXHOJIOTHH, B TPAKTUIECCKON JACSITEILHOCTHU JIOACH, IIEJIOCTHOCTh M €IMHCTBO (PM3NYECKON KapTHHBI MUPA;

— YYHUTBIBATh TPAHUIIBI IPUMEHEHHS U3YUYCHHBIX (DPU3HMUECKUX MOJEINEH: TOUeUHBINA SNIEKTPUUECKUIl 3aps, JTy4 CBETa, TOUCYHBIM UCTOYHHUK CBETA,
sJiepHasi MO/IeIb aTOMa, HYKJIOHHAsI MOJIE b aTOMHOTO SI7Jpa MPH pelIeHun (prU3nYecKux 3a1ay;

— pacno3HaBaTh (U3NYECKHE SABJICHUS (MPOLIECChI) U OOBICHITh UX Ha OCHOBE 3aKOHOB 3JICKTPOJMHAMHUKHU U KBAaHTOBOM (PU3UKU: 3JIEKTpUYecKas
IIPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aHMMOJCHCTBHE MArHUTOB, AJIEKTPOMArHWTHAas WHAYKLHA,
JEICTBME MAarHUTHOTO IOJISI Ha MPOBOAHMK C TOKOM U JIBIKYIIMHCS 3apsll, AJIEKTPOMArHUTHbIE KOJEOAaHUS U BOJHBI, MPSMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTpakeHUe, MpeJoMIIeHne, HHTepdepeHnus, TnpaKkus U NOIPU3aIs CBETa, TUCTIEPCHS CBETA; (POTOITEKTPUICCKUI
abdext (dbororddekr), cBeToBoe AaBlieHHWE, BO3ZHMKHOBEHHME JIMHEHYATOTO CIIEKTpa aTroMa BOAOPOJA, €CTECTBEHHAss U HMCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

— OIKCHIBATh M3yUYEHHBIE CBOMCTBA BElIECTBA (DJICKTPUUECKHUE, MATHUTHBIC, ONTHUYECKHE, SJCKTPUUECKYI0 MPOBOAMMOCTh PA3IMYHBIX Cpell) U
AJIEKTPOMAarHUTHBIE SIBJIEHUS (IPOLIECCHI), UCIOJB3Ys (PU3MUECKUE BETUUMHBI: 3JIEKTPUUECKUN 3aps]], CHJIa TOKa, SJIEKTPUUECKOE HAIPSKEHUE,
AIEKTPUYECKOE COMPOTUBIIEHUE, pa3HOCTh noTeHuuanoB, JJC, paboTa Toka, MHAYKIHMS MarHMUTHOTO MmoJjs, cwia Awmmepa, cuia JlopeHia,
MHAYKTUBHOCTh KaTYyIIKH, SHEPTUS AJIEKTPUUECKOTr0 U MAarHUTHOIO IOJIEH, MEPUOJl U 4acToTa KoJeOaHUi B K0JIeOaTeIbHOM KOHTYpE, 3apsj U
CWJIa TOKa B MPOIlECCe TapMOHUYECKUX JIEKTPOMArHUTHBIX KolleOaHWi, (OKyCHOE pacCTOsSHHME W ONTHYECKas CHUJia JIMH3BI, MPU OMHCAHUU
NPaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIWYHMH, MX OOO3HAYCHHS W CIUHHIBI;, YKa3bIBaTh ()OPMYJIBI, CBS3BIBAIOIINE
JAHHYI0 (PM3UYECKYIO BETMUUHY C IPYTUMHU BEeIUYMHAMU;

— OINUCHIBATh W3YUYEHHbIE KBAHTOBBIE SIBJIEHUSA U IMPOIECCHI, UCIONb3YS (U3MUECKUE BEIUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4acTOTa CBETa, SHEPrusi U HUMIyJbCc (POTOHA, Mepuoj Mojypacmaja, SHEpTHUs CBSI3W aTOMHBIX s/iep; IPHU ONMUCAHUM NPABUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCIOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHHUsS M E€AMHMIIBI, YKa3bIlBaTh (POPMYIIbI, CBA3BIBAIOLINE JaHHYIO
(Gu3NYECKyI0 BEJIMYUHY C IPYTUMHU BEJIMUMHAMU, BBIYUCIATh 3HaUCHUE (PU3HMUECKON BEIUYUHBL;

— aHAJIU3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBICHUSA, UCIIONb3Ys (PU3NYECKUE 3aKOHBI M MPUHIUMNBL: 3aKkoH OMa, 3aKOHBI MOCJIE0BATEILHOTO U
NapaJuIeJIbHOTO COEIMHEHUS] IPOBOJHUKOB, 3akoH Jlkoyns—IJIeHna, 3aKoH JJIEKTPOMAarHUTHOW WHAYKLIHH, 3aKOH MPSIMOJIMHEHNHOIO
pacnpocTpaHeHus CBETa, 3aKOHbI OTPAYKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHUS CBETA; ypaBHEeHUE DWHIITeHa 17151 (oTor(d(DeKTa, 3aKOH COXpaHEHUS
DHEPIUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO 3apsi/a, 3aKOH COXpPaHEHHUs MaccOBOr0 4YMcia, MOCTyNaTsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmajaa; IpH 3TOM pa3indaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKEHHE U YCIIOBUSA
(rpaHuLIbI, 06JACTH) TPUMEHUMOCTH;

— OIpeeNsATh HallpaBJiIeHHe BEKTOPAa NHAYKIIMH MarHUTHOTO MOJIsE IPOBOJHUKA C TOKOM, CHJIbl AMniepa u cuiibl Jlopenna;

— CTPOMTH U OIUCHIBATh U300paKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOH JIMH301;

— BBINIOJIHATD SKCIIEPUMEHTHI 110 MCCIEA0BaHNI0 (PU3NUECKHUX SIBJICHUHM U MPOIIECCOB, C MCIOIb30BAaHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHUIl: Mpu
3TOM (OpMYIHPOBaTh MpoOIeMy/3a1ady W THIOTE3y Y4eOHOro SKCIEpPUMEHTa; coOMpaTh YCTaHOBKY M3 IPEIJIONKEHHOTO0 O00O0pYIAOBaHUS;
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IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOABI;

— OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BETUYMH; IPU STOM BBIOMPATH ONTUMAIBHBIN CLIOCO0 M3MEPEHUS M HCIIOJIb30BATh
U3BECTHBIC METO/Ibl OLIEHKU IOIPEIIHOCTEN U3MEPEHU;

— HCCJIEZIOBATh 3aBUCUMOCTH (PM3UYECKUX BEITUYMH C MCIIOJIb30BAHNEM TPSMBIX U3MEPEHUI: IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3yJbTaThl OJYYCHHOM 3aBUCUMOCTH (PM3UUECKUX BEIMYHMH B BUJIE TaOIMI U TpadUKOB, JAeIaTh BEIBOBI 10 pe3yJibTaTaM HUCCIIEI0BaHMS;

— cobmroaTh mpaBmiIa 0€30MacHOTO TpyJa NPH MPOBEACHUH MCCIEI0BAaHUN B paMKaX y4eOHOTO SKCIIEpUMEHTA, YUCOHO-UCCIIeI0BATEIbCKON 1
IPOEKTHOH EATEIbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOpHOTro 000p yAOBAHHUS;

— pemaTh pacu€THBIE 3aauu C SBHO 33/laHHON (PU3MYECKON MOJIENbI0, UCIIOb3Ys (PU3NUECKUE 3aKOHBI U PUHIIUIIBI; HA OCHOBE aHAJIHM3a yCIOBUS
3aJjaud BBIOUPATh (PU3MUECKYIO MOJIENb, BBIIENATh (PU3NUECKUE BETMUMHBI U (POPMYIIbl, HEOOXOUMBIE AJIs €€ peleHMs], IPOBOAUTE PacuéThl U
OLICHUBATh PEATLHOCTH MOJyUYEHHOTO 3HAUCHUS (PU3HUECKON BEINYUHEI;

— pemaTh KayeCTBEHHbIE 3aJlaud: BBICTPAUBATh JIOIMYECKH HEMPOTHBOPEUMBYIO ILIEMIOYKY pPACCyKICHUH C ONOpOW HAa HM3yUYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS;

— HCIOJIB30BATh NP PELICHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH Ul IOMCKa, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
NpeACTaBiICHNUs y4eOHOW W HAay4HO-NOMYJISIPHOH WH(GOpMAIMH, TOIXYYEHHOW W3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKH aHAJIU3UPOBATH
HoJy4yaeMyro UH(opMaIuo;

— OOBSCHATh TPUHIMIIBI JCHCTBHUS MAIlMH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3inyaTh YCIOBHS UX O€30MacHOTO WCIIOJIB30BAHHS B
MIOBCEHEBHOM KU3HU;

— MPHUBOJMTH MIPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

— HCIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM XU3HU JUIsl oOecriedeHus 0e30MacHOCTH IpHU OOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOICTBaMU, JUIsl COXPAaHEHMS 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT 0 MIOBE/ICHUS B OKpYXKarolleil cpere;

— paboTath B IPYIIIE C BBHIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIEH, IIaHUPOBaTh pabOTy TPYIIIbI, PAllMOHAIBHO paclpeiesaTh 00I3aHHOCTH U
IUIAHUPOBAaTh JESATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, AaJEKBAaTHO OLIEHUBATh BKJIAJ KaXKAOIO M3 YYAaCTHUKOB TIPYyNIbl B pPEIICHHUE
paccmaTpuBaeMoi MpoOIEMBI.



Conep:xxanue Kypca

Beenenue (1 4.)
Owusnueckas 3aaa4a. Kinaccudukanus 3anau. [lpaBuna u npuems! pemenus pusnueckux 3agad. Msmenenus 8 KUM EI'D.
duekTpoanHamMuka (3 4.)
ITpaBuiio OypaBuuka. Cuna Amnepa. Cuna JlopeHua. 3aKoH 37€KTpOMarHuTHON UHAyKuuu. [Ipumenenue npasuna Jlenna.
SIBnenne camonHayKuuu. THAyKTUBHOCTD.
MexaHuuyeckue KoJied0aHus U BOJIHBI (3 4.)
3aKOHbBI TAPMOHUYECKUX KOJIeOaHUN MaTepruaIbHON TOUKU. Mojenn KonedaTeIbHbIX MEXaHUYECKIX CUCTEM: MaTeMaTHYEeCKUIl MasTHUK;
NPYXUHHBIA MassTHUK; puznyeckuil MasTHUK. CBOICTBa BOJIH. 3ByKOBBIE BOJIHBI.
JIeKTPOMAarHuTHbIE KoJie0anus (2 4.)
Konebarenbublii KoHTYp. [IpeBpamienne sHEpruu Mpu 3JIeKTPOMArHUTHBIX KoJeOaHUsIX. Pa3nnyabie BUIBI COTPOTHBIICHUH B IIENH EPEMEHHOTO
TOKA.
CaeToBbl€e BOJIHBI (3 4.)
3akoHbI reoMeTpudeckoi onTuku. GopmMyIia TOHKOW JUH3BL. Y BenuueHue nuH3bl. atepdepennns BonH. Audpakuus BoaH. [lonepednocts
cBeTOBBIX BOJIH. [lonsapusanus ceera.
JJ1eMeHThI TeOPUM OTHOCHTEJIbHOCTH (1 4.)
WHuBapuaHThl U U3MEHSIOIIMECS BETUYUHBI. OTHOCUTEIBHOCTD JUIMHBI, MACChl, BpEMEHU, CKOPOCTH. Bubl u3nydenuii. CieKTpbl U UX BUJIBI.
CrniekTpasnbHblil aHAJIN3.
KBanTtoBas ¢pusnka (2 4.)
®otoad ekt u 3akoHbl poTorpdexta. Monenu aromoB. KBantoBsle noctynarsl bopa. 3akoH painoakTUBHOTO pacnaja. JHEprusl CBSA3H aTOMHBIX
anep. SAnepHble peakiiui. DHEePreTUYeCKUil BBIXO SIAEPHBIX PEaKIIUi.



TemaTHYecKoe NJIAHUPOBAHHE Kypca

Ne Koua-Bo
n/n Conep:xkanue y4e0HOro npeamera 4acoB
11 kaacc

1 [BBexenme 1
2 [JaekTpoguHAMHMKA 3
3 MexaHnnyeckue K0Je0aAHUSA H BOJIHBI 3
4  [DnekTpoMarHuTHbIE KoJIeOAHUS 2
5 |CBeroBbI€ BOJIHBI 3
6 [DJeMeHTHI TEOPUH OTHOCHTEJIHLHOCTH 1
7 |[KBantoBas ¢pu3zuKa 2
HTOI'O 15
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