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IInanupyemsble pe3yabTathbl 00ydenus ¢usuke B 10-11 kaaccax.
OOyuenue (usuke 1Mo JaHHOH Mporpamme crocoOCTBYeT POPMHUPOBAHUIO Y O0YUAIOIIUXCS JIMYHOCTHBIX, METAIIPEMETHBIX U IPEMETHBIX PE3yIbTaT OB
oOyueHus, COOTBETCTBYIOIIUX TpeOOBaHUsIM (heJepaTIbHOTO rOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHIapTa OCHOBHOTO 00IIero 0Opa3oBaHUsl.

JInuHOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOM 00pa30BaTEIbHON IPOrpaMMBbI IOJIKHBI OTPAKATh!

1) poccHiicKyto TPaKIaHCKYIO HICHTUYHOCTD, MATPHOTH3M, YBOKCHUE K CBOEMY HapO/1y, YyBCTBAa OTBETCTBEHHOCTH repe]] PoiuHo#, ropocTH 3a CBOM Kpaii, CBOIO
Ponuny, npoiuioe u HacTosIee MHOTOHAIIMOHAIBHOIO Hapoa Poccun, yBaxeHne rocyaapCcTBEHHbIX CUMBOJIOB (rep0, ¢uiar, TUMH);

2) TpaXIAHCKYIO MO3MIINIO KaK aKTHBHOTO M OTBETCTBEHHOTO WIEHA POCCUIICKOTO 00IIECTBa, 0CO3HAMOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa 1 00sI3aHHOCTH,
YBaKAIOIIETO 3aKOH M IIPABONOPSI0K, 00JIa1at0IIEro YyBCTBOM COOCTBEHHOTIO JOCTOMHCTBA, OCO3HAHHO IPUHUMAIOIIEr0 TPAAULMOHHBIE HALIMOHAJIb HbIE U
oO1ieyenoBeyecKne T'yMaHUCTUYECKUE U JEMOKPaTHUYECKHUE 1IEHHOCTH;

3) rOTOBHOCTS K cityxkeHnt0 OTedecTBY, €ro 3aiiure;

4) chopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHKK, OCHOBAHHOTO HA JTHAJIOTe
KYJIBTYp, a TaKXKe€ Pa3INYHbIX (POPM 0OIIIECTBEHHOT'O CO3HAHUS, 0CO3HAHHE CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUDE;

5) chopMHPOBAHHOCTH OCHOB CaMOPa3BUTHS U CAMOBOCITUTAHHS B COOTBETCTBHH C OOIICUEIIOBEUCCKUMH IEHHOCTSIMH U H/IeaIaMH I'Pak ITaHCKOTO OOIIEeCTBa;
TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIHHOM, TBOPYECKON M OTBETCTBEHHOM JIEATEILHOCTH;

6) ToslepaHTHOE CO3HAHKE M TIOBEACHHE B TIOJIMKYIBTYPHOM MUPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH JUAJIOT C IPYTHMMH JIFOJAbMH, TOCTHIaTh B HEM
B3aMMOTIOHMMAaHUs1, HAXOAUTh OOIINE IIeTTH U COTPYIHUYATH TSl UX TOCTHYKECHHUSI, CIIOCOOHOCTh IPOTUBOCTOSTh UCOJIOTHH SKCTPEMHU3Ma, HAIIMO HATH3Ma,
KceHO(oOWH, TMCKPUMHUHAIIMH TI0 COIMATIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAIEHBIM TIPH3HAKAM U IPYTUM HETaTUBHBIM COIMAIEHBIM SIBJICHUSIM ; (B Pell.
[Tpukaza Muno6puayku Poccun ot 29.06.2017 N 613)

7) HAaBBIKU COTPYAHHUYCCTBA CO CBEPCTHUKAMU, JETbMU MJIAAIIETO BO3pacTa, B3pOCJ/ILIMU B O6paBOBaTeHBHOﬁ, O6H_ICCTB€HHO HOJICSHOI;'I, y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'II)CKOI71,
HpOCKTHOﬁ U ApYIruX BUAax ACATCIbHOCTH,

8) HPaBCTBECHHOC CO3HAHUC U IMOBCACHNEC HA OCHOBC YCBOCHUA O6H.[€LICJ'IOB6LICCKI/IX HCHHOCTeﬁ;

9) TOTOBHOCTB M CIIOCOOHOCTH K O6paBOBaHI/IIO, B TOM YHCJIC caMoo6pa30BaHmo, Ha IMPOTAKCHUU BCeH JKHU3HHU; CO3HATCIIbHOC OTHOIICHNEC K HCIIPCPBIBHOMY
o6pa30BaHmo KakK yCJIOBUIO YCHCMHOﬁ HpO(beCCI/IOHaJ'ILHOI‘/‘I n 06].].[€CTBCHHOI71 JACATCIIBHOCTH,

10) ICTETUYCCKOC OTHOLICHUC K MUPY, BKIIIOYaA 3CTCTUKY 6BITa, HAaY4YHOT'O U TCXHUYECCKOT'O TBOPYCCTBA, CIIOPTA, 06H_ICCTBGHHBIX OTHOMGHHﬁ;

11) INPUHATHUC U pCaJIn3alUIO LIEHHOCTEH 300POBOTO U 0€e30I1acHOTO 06pa3a KHU3HU, HOTp€6HOCTI/I B q)HSH‘leCKOM CaMOCOBCPIICHCTBOBAHUHU, 3aHATUAX CIIOPTHUBHO-
O3,[[Op0BHTCJIBHOﬁ ACATCIIBHOCTBIO, HCIIPUATHUEC BPCAHBIX IPUBLIYUCK: KYPCHUA, YHOTpe6J'IeHI/I${ AJIKOT'0JIs1, HAPKOTUKOB;,

12) 6epe>KHoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOIICHHUEC K @HSH‘ICCKOMY U IICUXOJIOTHYCCKOMY 3J0POBBIO, KaK C06CTBCHHOMy, TaK U ApYrux HMHeﬁ, YMCHUC
OKa3bIBaATh NEPBYIO ITOMOIIb,

13) OCO3HAHHBIN BBI60p 6yz[y1u6171 HpO(I)eCCI/II/I U BO3MOXKHOCTEH peajm3annun COOCTBEHHBIX YKU3HECHHBIX IJIAaHOB, OTHOIIICHUC K HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTHU
KaK BO3MOJHOCTU Yy4aCTHs B pCHICHUHA JINYHBIX, O6IJ.[€CTB€HHLIX, TOoCyJdapCTBCHHBIX, O6I.I.I€H8.I_II/IOH€U'ILHLIX Hp06J'ICM;

14) C(bOpMI/IpOBaHHOCTB OKOJIOTUYCCKOI'0 MBIIIIJICHU S, ITIOHUMAHUS BIIMAHUA COONUAJIBHO-O9KOHOMHUYCCKUX MPOUCCCOB HA COCTOSAHUC HpHpOI[HOﬁ U COLMAJIbHOMN
CpCabl; HpI/IO6pCTCHI/IC OIIbITa BKOHOTO-HaHpaBHCHHOI‘;I ACATCIIBHOCTH,

15) OTBCTCTBCHHOC OTHOUICHUC K CO3JaHUIO CEMBbH Ha OCHOBC OCO3HAHHOT'O MPHUHATHA LIECHHOCTEH CeMEeHOM KHU3HMU.



MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI I0OJKHBI OTPAXKaTh:

1) yMeHue caMOCTOSITEIBHO ONPEICISATh LU JSITEILHOCTH U COCTABIISATH TUIAHBI ICSITEIBHOCTH; CAMOCTOSITEIEHO OCYIIECTBIISTh, KOHTPOJIUPOBATH U
KOPPEKTHPOBATH ACATEIBHOCTD; UCIIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUI JOCTHKEHUS MOCTABJICHHBIX II€JIeH U pean3aliy IIaHOB JAeATENIb HOCTH; BEIOUPATh
YCIICIIHbIE CTPATETHU B PA3IUYHBIX CUTYAIUIX;

2) yMEHUE MPOAYKTUBHO OOIIATHCS ¥ B3aUMOJICHCTBOBATh B IIPOLIECCE COBMECTHOM JICATEILHOCTH, YUUTHIBATD TIO3UIMU IPYTUX YYACTHUKOB JICSTCIIBHOCTH,

3¢ dEeKTUBHO pa3pemaTh KOHPIUKTHL;

3) BJIa/icHHE HABBIKAMU TTO3HABATEIILHOM, yIEOHO-HCCIICI0BATEIBCKOM U MPOCKTHOMW IS TEIHOCTH, HABBIKAMU pa3pelieHus IPoOIIeM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIILHOMY TIOUCKY METOJIOB PELICHHS MPAKTHIECKUX 3a]a4, IPUMEHEHUIO PA3TUYHBIX METOJIOB ITO3HAHMUS;

4) TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSTEIIBHOM HH()OPMAIIMOHHO-TIO3HABATEILHOM JISSITETbHOCTH, BIIa/ICHHE HABBIKAMH MOJTyYEHHs HE0O0X0JMMO# HH(pOpMAaIuK
U3 CIIOBapeil pa3HbIX TUIIOB, yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WH(GOPMAINH, KPUTHIECKH OLIEHUBATh U HHTEPIIPETHPOBATH W H(OPMAIIHIO,
MOJY4aeMYI0 M3 Pa3InYHBIX UCTOUYHUKOB; (B peal. [Iprka3a MunoOprayku Poccun ot 29.12.2014 N 1645)

5) yMeHHUe UCTI0JIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TexHONOTHH (nanee - UKT) B pemeHnn KOrHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 ¢ COOIOICHHEM TPEOOBAaHUI SPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PeCypcOCOepEKEHHsI, TPABOBBIX U ATUIECKUX HOPM, HOPM
nH(pOpMaITMOHHOW 6€30TIaCHOCTH;

6) yMeHue onpeNeNiATh Ha3HAUCHHUE U (PYHKIIUU Pa3IMYHBIX COIUATBHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIIBHO OLIEHUBAThH U PUHUMATH PEIICHHS, ONPEICIISIONINE CTPATETUIO MOBEICHHUS, C YYETOM I'PAKIAHCKHX U HPABCTBEHHBIX [IECHHOCTEIH;

8) BnajeHue SI3BIKOBBIMU CPEJICTBAMH - YMEHUE SICHO, JIOTHYHO M TOYHO HM3JIaraTh CBOIO TOUKY 3PEHHsI, HCIIOJIH30BaTh aJeKBATHBIC S3bIKOBBIC CPEICTBA;

9) BnajeHUe HABBIKAMH ITO3HABATEIHHOM pe(ICKCHH KaK OCO3HAHHS COBEPLIAEMBIX JEHCTBUI U MBICIHTEIIBHBIX IPOLIECCOB, X PE3YJIbTATOB ¥ OCHOBAHHM, TPAHUII
CBOET0 3HAHUS U HE3HAHHs, HOBBIX TIO3HABATEIBHBIX 33/1a4 U CPE/ICTB MX JOCTIKECHHUSL.

IIpeameTHBIE pe3yJbTAaThl OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTrpaMMBbl YCTAaHABIMBAIOTCS [Tl yI€OHBIX TPEIMETOB Ha 6a30BOM M YIIIyOJICHHOM ypPOBHSX.
[TpeaMeTHBIE pe3yabTaTHl OCBOCHUS OCHOBHOM 00pa30BaTEIIbHOM MTPOTPaMMBl JUI y4€OHBIX IPEIMETOB Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HAa 0OecriedeHue
IPEUMYIIECTBEHHO 0011e00pa30BaTeIbHON U OOIEKYTbTYPHON MOATOTOBKH.

[IpenmMeTHBIEC pe3yabTaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMBbI Il yUeOHBIX MPEAMETOB Ha YrayO0JIeHHOM YPOBHE OPHUEHTHPOBAHbI
MIPEUMYILECTBEHHO Ha MOATOTOBKY K MOCIEAYIOUIEMY MPOQPecCHOHAIBHOMY 00pa30BaHUIO0, Pa3BUTHE HHANBUAYAIBHBIX CIOCOOHOCTEN 00yyaromuxcs myremM oosee
ri1yOOKOTo, 4YeM 3TO MpelycMaTpuBaeTcst 0a30BbIM KypCOM, OCBOCHHEM OCHOB HAyK, CUCTEMAaTHUYECKUX 3HAHUHN U CIIOCOOOB IEHCTBUH, MPUCYIINX JaHH OMY
y4eOHOMY MIPEeIMETY.

Hpe,Z[MCTHHe PE3YIbTaTbl OCBOCHUS NHTCTPHUPOBAHHBIX y‘{C6HbIX npeaAMETOB OPUCHTUPOBAHBLI HA q)OpMI/IpOBaHI/IC OCIO0CTHBIX HpeI[CTaBJ'IeHI/Iﬁ O MUPC U O6H.[€I>i
KYJIbTYPbI o6yqaloumxc;1 IIYTEM OCBOCHUS CUCTCMATHYCCKUX HAYIHBIX 3HAHUH U CII0CO00B HeﬁCTBHﬁ Ha MeTaHpeﬂMeTHOﬁ OCHOBC.

Hpe,[[MCTHI)Ie PE3YyIbTAaThl OCBOCHUMA OCHOBHOH O6paSOBaTCHLHOﬁ IIporpaMMbl JOJIZKHBI oOecreuyrnBaTh BO3MOXKHOCTD JaTbHEHUIIIETO yCnemHoro HpOCI)eCCI/IOHaJ'IBHOFO
O6yLICHI/I$I nIn HpO(l)eCCI/IOHaJIBHOI\/’I ACATCIbHOCTHU

Wzyuenue npeamerHoit obnactu "EctecTBeHHbIE HAyKu'", K KOTOPBIM OTHOCHUTCS (PU3HKA, JOHKHO 00ECTIEUHTh:
-c(hopMHPOBAHHOCTH OCHOB LIEJIOCTHOM HayYHON KapTUHBI MHUPA;

-(bOpMI/IpOBaHI/Ie IMOHUMAHUW B3aUMOCBS3U U B3aMUMO3aBUCUMOCTU CCTCCTBCHHBIX HAYK;



-c(hopMHPOBAHHOCTH MOHUMAHUS BIMSHUS €CTECTBEHHBIX HAYK Ha OKPYXKAIOIIYIO CPEy, SKOHOMHUECKYIO, TEXHOJIOTHUECKYIO, COLUAIBHYIO H 3THYECKYIO chepbl
IESATEIBHOCTH YelIOBEKa;

-CO3JITaHHE YCIOBHH JJIsl pa3BUTHUS HABBIKOB y4eOHOI, MPOEKTHO-UCCIIE0BATEILCKOM, TBOPUECKOH NI TeIbHOCTH, MOTUBAIIMH 00YyUYaAIOMIUXCS K CAMOPa3BUTHIO;
-c(hopMHPOBaHHOCTH YMEHUH aHATU3UPOBATh, OLICHUBATH, IPOBEPSITH Ha JOCTOBEPHOCTH M 000011aTh HAYUYHYIO HH(POPMAIIHIO;

-c(hOpMHUPOBAHHOCTH HABBIKOB 0€301acHOI paboThl BO BPeMsi IPOSKTHO-UCCIIEIOBATEIILCKON M AKCIIEPUMEHTAIBHON ISSITEIBHOCTH, IPU HCIOIb30BaHUU
71a00paTOPHOTO 00OPYIOBAHHSL.

TpeGoBaHusI K MPEIMETHBIM PE3yIbTaTaM OCBOSHUS 0a30BOTO Kypca GU3UKH JIOJDKHBI OTPAXKATh:

1) copMHPOBAHHOCTH TPEACTABICHUH O POJIH U MecTe GU3UKH B COBPEMEHHON HAydYHOW KapTHHE MUPa; TOHUMaHKUEe (PHU3NUECKOM CYIIHOCTH HAOIF0IaEMBIX BO
Bcenennoii sBreHuit; moHUMaHue poiu GU3UKK B POPMUPOBAHUHN KPYro3opa v (GYHKIIMOHATLHOM TPaMOTHOCTH YeJI0OBEKa JIJIS PEIICHHS TPAKTHYCCKHUX 3a/1a4;

2) BJaJIcHHE OCHOBOIIOJIATAIOIIMMH QU3NICCKUMHU TOHATHIMH, 3aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE TMOJIb30BaHNE (GU3UUESCKON TEPMUHOIOTHEH
1 CHMBOJIUKOM;

3) BJIaJicHHE OCHOBHBIMH METOIaMHU HAyYHOTO TIO3HAHUS, UCTIOIb3YEMBIMU B (pU3HKe: HAOIIOICHHE, OTMCAaHKE, H3MEPEHHE, SKCIIEPUMEHT; YMEHHUs 00padaTsiBaTh
pe3yNbTaThl U3MEPEHU, 0OHAPYKUBATH 3aBUCHMOCTh MEXTy GU3NICCKUMU BEITMYNHAMU, OOBSICHSITh MOJydeHHBIC PE3yIbTAThl U JCJIaTh BBIBOIBI,

4) chopMUPOBAHHOCTH YMEHUS peIIaTh (PU3MUCCKHE 3a1aUH,;

5) chopMHPOBAHHOCTH YMEHHSI TPUMEHSATH MMOJTy4CHHBIC 3HAHUS TSI OOBSACHEHUS YCIOBHUI TPOTEKaHUs (GU3UIECKUX SBJICHUN B IPUPOJIE U TS IPUHSATHS
MPAKTUYECKUX PEIIEHUI B MOBCEAHEBHOM KU3HU;

6) chopMHPOBAHHOCTH COOCTBEHHOM MO3MIIUHU 110 OTHOIIECHHIO K (PU3NYECKO HH(OPMAIIHMH, ITOJTy4aeMOi M3 Pa3HbIX HCTOYHUKOB;

7) oBnagenue (ChOPMHUPOBAHHOCTH MPEACTABICHUN ) MPaBHIAMH 3aUCH PU3HUECKUX HOPMYIT pelibeHO-TOUCUHOM CHCTeMbI 0003HaueHuit JI. bpaiins (it crenbix
1 craboBuasIMX oO0ydarortuxcs). (. 7 BBeaeH [Ipukazom Munobpuayku Poccum ot 31.12.2015 N 1578)

TpeGoBanus k peIMETHBIM pe3yJabTaTaM OCBOEHHs YIIyOJIeHHOTo Kypca GU3UKHU AOJDKHBI BKIIOYATh TPpeOOBaHU K pe3yabTaTaM OCBOCHHS 0a30BOro Kypca u
JOTIOTHUTEIBHO OTPaXkKaTh:
1) chopMHPOBAHHOCTH CHCTEMbI 3HAHUH 00 00IIUX (PU3MIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, MPEICTABICHU 0 AeHCTBUN BO BeeneHHO# (usmueckux

3aKOHOB, OTKPBITBIX B 36MHBIX YCIIOBUSIX;
2) chopMUPOBAHHOCTD YMEHHUS UCCIIE0BATh U aHATU3UPOBATH Pa3HOOOpa3Hbie (PU3NUECKHE ABJICHUS U CBOCTBA 00BEKTOB, OOBSICHATH IPUHIUIIBI PAOOTHI U
XapaKTEePUCTUKH MPUOOPOB U YCTPOICTB, 0OBACHATH CBSI3b OCHOBHBIX KOCMUYECKHX OOBEKTOB C re0(PU3NIECKIUMHU SIBJICHHUIMH,

3) BiIajicHHE YMCHUSAMH BBIJIBUTATh IMIIOTE3bI HA OCHOBE 3HAHKS OCHOBOIIOJIArarOMX (PU3UIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TIPOBEPSATH HX
AKCIEPUMEHTATIBLHBIMU CPEJICTBAMU, POPMYITHPYSI LIENb UCCIEA0BAHUS;

4) BajieHue METOJAMU CaAMOCTOSATEIILHOTO TUIAHMPOBAHUS M TIPOBEACHUS (PU3NIECKUX IKCIICPUMEHTOB, OTIMCAHUS U aHAJIN3a MTOJYyIeHHONH H3MEPUTEIBHOM
uH(pOpMaINH, ONPeAeTIeHUs JOCTOBEPHOCTH MOJIyYEHHOTO PE3yJbTaTa;

5) chopMHPOBAHHOCTH YMEHHIA TPOTHO3UPOBATH, AHATM3UPOBATh M OLICHUBATH MOCIICICTBUS OBITOBOI M MPOU3BOJICTBEHHOM JICATEIILHOCTH UEIOBEKA, CBSI3aHHOM C
(bU3MUeCKUMU TPOIIECCaMHU, C TIO3UIIUI IKOJIOTHYECKOI 0e30MacHOCTH.

JINYHOCTHBIMHM pe3yabTaTaMH 00y4eHHus PU3UKe B CpeaHel (1O0JTHOM) IKOoJIe SBJISIIOTCH:

° C(pOpMI/IpOBaHHOCTB MO3HAaBATCJIIbHBIX UHTCPCCOB, UHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEN yHamuxces;



yOEXICHHOCTh B BO3MOXXHOCTH MO3HAHUS MPUPOJIbI, B HEOOXOAUMOCTH Pa3yMHOTO UCIOJIB30BAHUS TOCTHIKCHUN HAYKU U TEXHOJIOTHA IS
JaTbHEHUIIETro pa3BUTHS YEIOBEUECKOro 00IIeCcTBa, YBaKEHHE K TBOPLIAM HAYKH U TEXHUKH, OTHOIIEHUE K (PU3HKE KaK K SJIEMEHTY
00I11e4eNI0BeYECKON KyIbTYPHI;

CaMOCTOSITEIIbHOCTh B IPHOOPETEHNN HOBBIX 3HAHUH U MPAKTHUECKUX YMEHHIA;,

TOTOBHOCTb K BBIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOKHOCTSIMU;

MOTHBALUS 00Pa30BATENBHON JEITEIHHOCTH IIKOJIBHUKOB Ha OCHOBE JITYHOCTHO-OPUEHTHPOBAHHOTO TIOIX0/1a;

(opMupoBaHHE IICHHOCTHBIX OTHOIIEHHUH APYT K APYTY, K YUUTEIIO0, K aBTOpaM OTKPHITUN M M300pETEHH, K pe3yabTataM 00ydeHUsI.
MertanpeaMeTHble pe3yJabTaThI:

OBJIZICHHE HaBBIKAMICAMOCTOSTEIHHOTO MPHUOOPETEHNST HOBBIX 3HAHHM, OpraHU3aIny y4eOHOH e TeTbHOCTH, TOCTAHOBKH IIEJIeH, MITaHUPOBAHMS,
CaMOKOHTPOJISI ¥ OLIEHKU PE3yJIbTaTOB CBOCH JEATEILHOCTH, YMEHUSIMH TIPE/IBU/IETh BOBMOKHBIE PE3yJIbTaThl CBOUX JICHCTBUH;

MOHUMaHUE PA3INIHA MEKIY HCXOJHBIMU (paKTaMH ¥ THUIIOTE3aMH ISl IX 0OBSICHEHHSI, TEOPETUIECKUMHU MOJICIISIMU U peallbHBIMU 00bEKTaMH,
OBJIaZICHNE YHUBEPCAILHBIMU CIIOCOOAMHU AEATEIBHOCTH Ha TPUMEPAX BBIABIKEHHSI THIIOTE3 JUIsI OOBSICHEHUS M3BECTHBIX (PaKTOB U
AKCTIEPUMEHTAITBHOM MPOBEPKU BBIIBUTAEMBIX THITOTE3, Pa3padOTKN TEOPETUICCKUX MOJIENIEH TPOIIECCOB HIIH SBJICHUH;

(dhopMupoBaHUE YMEHUN BOCTIPUHUMATD, TIepepadaThIBaTh U MPEABIBISITH HHPOPMAIIHIO B CJIOBECHOM, 00pa3HOM, CHMBOJIUYECKOHN (hopmax,
aHATM3UPOBATh U MepepadaThIBaTh MOIYUYSHHYIO HHPOPMAIIHIO B COOTBETCTBHH C ITOCTABJICHHBIMHU 33/1a9aMH, BBIJIENISATH OCHOBHOE COJICpPIKaHUE
MIPOYUTAHHOTO TEKCTAa, HAXOIUTh B HEM OTBETHI Ha MOCTaBJICHHbIE BOMPOCHI U U3J1araTh €ro;

MPUOOpPETEHUE OMBITa CAMOCTOSITENILHOTO MOMCKA, aHaJN3a U 0TOOpa MH(GOPMAIIUU C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOUHHUKOB U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH JIJIs1 pelIeHHs] T03HaBaTEIbHBIX 33/1a4;

pa3BUTHE MOHOJIOTUYECKOM U IUaIOTHYE€CKON PeUr, YMEHHUSI BbIpakaTh CBOM MBICIIU M CITIOCOOHOCTH BBICITYIIUBATh COOECEHIKA, TOHUMATh €To
TOYKY 3pE€HHUS, PU3HABATH MIPABO JPYroro YeJIoBeKa Ha MHOE MHEHUE;

OCBOEHHUE MPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYALIUSIX, OBJIAJICHHE SBPUCTUUECKUMHU METOIaMU PEIICHUS TPoOIieM;

(dbopMupoBaHre yMeHUN pabOTaTh B IPYIIE C BBIMOJIHEHUEM Pa3IMYHBIX COLUANBHBIX POJICH, IPEACTABIATh U OTCTAaUBaTh CBOU B3TJISIbI U
yOeXIeHHsI, BECTH TUCKYCCHIO,

IIpenmeTHble pe3yJibTAThI:

MMOHUMAaHKE CMBICIIA TOHSATHI:

¢buznueckoe sBiIeHUE, (PU3NYECKUN 3aKOH, BEIIECTBO, B3aUMOJICHCTBHUE, FIEKTPUUECKOE M0JI€ U MArHUTHOE I0JI€ KaK YaCTHBIE CIIydyau MPOSBICHUS
3JIEKTPOMArHUTHOTO T0JIs1, BOJIHA, aTOM, aTOMHOE sIJIpO, MOHU3UPYIOILINE U3ITydeHNUs; GU3NUECKUX BETUUMH: MyTh, CKOPOCTb, YCKOPEHHE, Macca,
IUIOTHOCTb, CHJIA, JIaBJIEHUE, UMITYJIbC, pab0Ta, MOITHOCTh, KHHETHYECKasi SHEPTUs, MOTEHIIHAIbHAs SHepIrus, K03()QUIIMEHT Noae3HOro AeHCTBUS,
BHYTPEHHSS SHEPTHUs, TEMIIepaTypa, KOJIMUYECTBO TEIIOTHI, YAEIbHAs TEINIOEMKOCTh BEILIECTBA, BIAXHOCTh BO3/yXa, JIEKTPUUECKUN 3apsi]l, cuia
AJIEKTPUYECKOTO TOKA, HIEKTPUUECKOE HAIIPSKEHHUE, IIEKTPUUYECKOe COMTPOTHBIIEHHE, Pa00Ta U MOIIHOCTD 3JIEKTPUYECKOTO TOKa, POKYCHOE
paccTosiHME JIMH3bI, ONTHYECKasl Cujla JIMH3bI; (prusndeckux 3akoHoB: [Tackans, Apxumena, Hpl0TOHa, BCEeMUPHOTO TATOTEHHUS, COXPaHEHHS UMITYJIbCa
Y TIOJTHOM MEXaHWYECKOM SHEPruH, COXpPAaHEHHUs] SHEPTUH B TEIUIOBBIX MPOLIECCAX, COXPAHEHHsI AIEKTPHUECKOro 3apsiaa, OMa ajs yuacTka
anekTpuyeckor nenu, Jxoyns —JleHna, npsiMOIMHEIHOTO PacpOCTPAaHEHUs CBETa, OTPAXKEHHSI U MPEJIOMJICHUS CBETA,

(opMupoBaHHE 3HAHUI O CTAHOBJIEHUH (PU3MKU KaK HayKH, O BKJIaJle OT€YECTBEHHBIX U 3apYOEKHBIX KJIACCUKOB (DM3MKU B pa3BUTHE HAYKHU U
TEXHUKH, 00 SKOJIOTUYECKUX MPOOIeMax U MyTAX UX PELICHHUS;



puoOpeTeHne YMEHUH MOJIb30BATHCSA METOIaAMU HAYYHOT'O UCCIICIOBAaHUS SBJICHUN TPUPObI, IPOBOANTH HAOIIOCHHS, TUIAHUPOBATh U BBITIOJHSATh
OKCIICPUMCHTHI C UCIIOJIb30BAHUCM AHAJIOT'OBBIX U I_[I/I(prBBIX HU3MCPHUTCIIbHBIX HpI/I60pOB, NpCACTaBJEATh PC3YIIbTAThI I/I3MCpCHHI>'I C IOMOIIIBIO Ta6JII/II_[,
rpaduKoB 1 (HopMyI1, OOBSICHITH MOTYYECHHBIE PE3YNIbTAThl U IJIaTh BBIBObI, OLICHUBATH MOTPEIIHOCTH PE3yabTaTOB U3MEPEHUIL, peraTh 3a1a4u Ha
MPUMEHEHHE U3yYEHHBIX (PU3UUECKUX 3aKOHOB;

IMOHUMAaHHE U CIIOCOOHOCTH OOBICHUTH @HBHHGCKI/IG SABJICHHA: PABHOMCPHOC HpﬂMOJ’IHHGﬁHOG JABHXKCHUC, PABHOYCKOPCHHOC HpﬂMOJ’IHHGﬁHOG
JABMDKCHUEC, MCXaHUYCCKUEC KOJIe6aHI/I$[ H BOJIHBI, UCITAPCHUC, KOHACHCAIHA, KUIICHUC, IUIaBJICHUC, KPUCTAJUIN3allus, 3JICKTPU3alusid TCII,
B3aHMOHeﬁCTBHC SJICKTPUUYCCKUX 3aps/10B, BSaHMOﬂeﬁCTBHe MarHuToB, HeﬁCTBHG MAarofuMTHOI'O IOJid Ha MPOBOJHUK C TOKOM, TCILJIO BOC

HeﬁCTBHG TOKa, SJICKTPOMArduTHasA UHAYKIUA, OTPAKCHUC, TPCIIOMIICHHUEC U IUCIICPCUS CBCTA, BOSHUKHOBCHUC JIMHEUYJaTOTO CIICKTpa U3JIYUCHUS,
UCI0JIb30BaHNE (PU3UUYECKUX TPUOOPOB U U3MEPUTEIBHBIX HHCTPYMEHTOB JJISl U3MEPEHMS (PU3NUECKUX BEIMUUH: PACCTOSIHUE, TPOMEXKYTOK
BpPEMEHH, Macca, CHJIa, IaBJICHHE, TEMIIepaTypa, BIaXHOCTh BO3/yXa, CHJIA DIIEKTPUIECKOTO TOKA, SJEKTPHUECKOE HATIPSHKEHUE, SJIEKTPUIECKOEe
COTIPOTHUBIIEHUE, pab0Ta U MOIIHOCTh TOKA, (DOKYCHOE pacCTOsSIHNE COOMPAIOIIIEH JINH3BI:

proOpeTeHne YMEHUH BBIUUCIATH (PU3NUECKHE BETUUHUHBI: CKOPOCTb, YCKOPEHHE, UMITYJIbC, pA0OTY CHUJIbI, JIEKTPUUECKUN 3apsi]], ONTHYECKYIO CHITY
JIUH3BI;

BJIAJICHUEC DKCIICPUMCHTAJIIBHBIMU MCTOJaMHU HUCCIICAOBAHUSA B IIPOLECCC MPEACTABICHUA PE3YIIbTATOB I/ISMepeHI/II\/’I C IOMOIIBIO Ta6J'II/IH, Fpa(i)I/IKOB u
BBISIBJICHUS Ha DTOIl OCHOBE OMITUPUUICCKHUX 3aBUCHMOCTEI: IMyTU U ICPEMCIICHUA OT BPEMCHH, CHUJIbI YIIPYTOCTH OT YAJIMHCHHUSA IMPYKUHBI, CUJIBI
TPEHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS, IEpHo/ia KoJieOaHUi MasiTHUKA OT JUIMHBI HUTH, TIEproJia KoJieOaHu Tpy3a Ha MPY>KUHE OT MAcChl Tpy3a U
0T )XECTKOCTHU TPYXXHHBI, 00beMa Tra3za OT JAaBJICHHUS TPU TIOCTOSHHON TEMIIEpaType, CHIIbI TOKA OT AIEKTPUUYECKOTO HAPSDKEHHSI HA Y9acTKe IICTIH,
AIIEKTPUYECKOTO COTIPOTUBIICHUS MPOBOJAHUKA OT €T0 JUTWHBI, TUIOMIA/IN TIONEPEYHOTO CEYCHHUSI M MaTepualla, yria OTPpaKeHHUs OT yria MMaJeHus CBeTa,
yriia MpeJoMIICHHS OT yIiia MaJCHUs CBETA,

WCTIOJIb30BaHUE MPHOOPETCHHBIX 3HAHUN ¥ YMEHUH B MPAKTHUYECKOW ICATSIILHOCTH U TIOBCEAHEBHOM )KU3HH TSl 0OecrieueHus 0€301MacHOCTH B
MpoIiecce MCIOJIb30BaHMs TPAHCIIOPTHBIX CPEACTB, JCKTPOOBITOBBIX TPHOOPOB, AIIEKTPOHHON TEXHUKU, KOHTPOJISI 32 UCIIPABHOCTHIO
AIIEKTPOIPOBOJIKU, BOJOIIPOBO/IA, CAHTEXHUKH M T'a30BbIX IPUOOPOB B KBAPTUPE, PAIIMOHATHHOTO MPUMEHEHHSI TPOCTHIX MEXaHMU3MOB, OIICHKU
0€30IaCHOCTH paMallHOHHOTO (OHA.

Ilo oxoHYaHNH M3Y4YEeHHUS] Kypca 00y4aroIIUiicsl HAYYUTCH:
pacrio3HaBaTh U OOBSICHATh OCHOBHBIE CBOMCTBA MEXaHUYECKUX SBJICHUI: paBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHUE, PABHOYCKOPEHHOE
IPSIMOJIMHEIHOE JIBUKEHUE, CBOOOAHOE Ma/IeHUE Tell, HEBECOMOCTh, PABHOMEPHOE JABMKEHHE MO OKPYKHOCTH, HHEPLHs, B3aUMOACHCTBHE Tell,
paBHOBeCHE CUJI, Iepeaaya JaBJIeHUs TBEPABIMH TeJlaMHU, *KHUJIKOCTSMHU U razaMu, aTMOc(hepHOe JaBlieHHe, TUIaBaHue Tell, KojebaTeabHOe ABHKEHHUE,
PE30HAHC, BOJIHOBOE JIBUKCHHUE;
OIMCBIBATh CBOMCTBA TEJI MU MEXAHWYECKUE SBJICHHUS, UCTIONB3Ys (Pr3nUYecKre BETMUUHBL: IyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela,
IUIOTHOCTH BEILIECTBA, CUJIA, PABHOIECHCTBYIOIIAS CUJIA, CHUJIA YIIPYTOCTH, CHJIa TPEHMSI CKOJIbKEHHUS, CHJIA TPEHUS MOKOS, BEC TeJla, UMITYJIbC TENa,
MeXaHHuecKasi paboTa, MOIIIHOCTh, KHHETUYECKas SHEPTHsl, MOTEHIMaIbHAsI SHepIysl, oIHas MexaHuueckas sueprusi, KI1/] mpocroro mexanusma,
JlaBlieHHE, apXUMeI0Ba CHJIa, aMIUIUTY/a, IEPUOJI M YacTOTa KOJIeOaHUH, JUTMHA BOJHBI M CKOPOCTb €€ PacIpOCTpaHEeHHUs ; IPU ONUCAHUU
MPAaBUIILHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAaUeHUs U eAUHUIIBI u3Mepenust B CU, HaxoauTh hopMyIibl,
CBSI3bIBAIOIIME TAHHYIO (PU3MUYECKYIO BETMUUHY C APYTMMHU BETMYUHAMU;



AHAIM3UPOBATH MEXaHUYECKHE SIBICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI: 3aKOHBI HhIOTOHA, 3aKOH BCEMUPHOTO TATOTeHHS, 3aKoH ['yKka, 3akoH
COXpPaHEHUS UMITYJIbCa, MIOJTHONW MEXaHUYEeCKOM dHepruu, 3aKkoH [lackans, 3akoH ApXuMe/ia; OTINYaTh CIIOBECHYIO (POPMYTHUPOBKY 3aKOHA OT €TI0
MaTeMaTHUYECKOM 3aIKCH;

peuiaTh 3a1a4u, UCTIOIb3ys (DOPMYIIBI, CBSA3BIBAIOIINE YKAa3aHHbBIC (PHU3UUYECKIE BETUIHHBI, U (PU3NICCKUE 3aKOHBL;

dbopMyIupoBaTh OCHOBHEIC MIPU3HAKHU (GU3NYECKUX MOJEIIeH, UCIIOIh3yeMbIX B MEXaHHUKE: MaTepUaTbHas TOUKa,
WHEpIHAIIbHAS CHCTeMa 0TCUYETA, 3aMKHYTast CUCTEMa, aDCOJIFOTHO TBEPIOE TEINO, UcATbHAS KHUIKOCTh (Ha TIPUMEPE BOJIbI), MATEMATUICCKHIA
MasTHHK.

OO0yyaromuiics MOJy4YuT BO3MOKHOCTh HAYUYMThCH:
HCI0JIb30BATh 3HAHUS O MEXaHUUYECKUX SIBJICHUSAX B MOBCEIHEBHOM KU3HU /715 o0ecrieueHus: 0e301acHOCTH MpU 00pallieHuH ¢ IprudopaMu u
TEXHUYECKUMU yCTpoicTBaMHu (Ipy3bl U3 HabOpa M0 MEXaHUKe, MEXaHUYECKUE HHCTPYMEHTHI, 3y0uaThle, (PPUKINOHHBIE U THAPABINYECKHIE
MEXaHU3MBI U Jp.).JUIsl COXpAaHEHHS 3[J0POBbS U COOIIOEHHSI HOPM 3KOJIOTHYECKOTO MOBEJCHUS B OKpYKalOIlIel cperie;
MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCTIONb30BaHUs (PU3NUECKUX 3HAHUI O MEXaHUYECKUX SBJICHUSAX U (PU3NUYECKUX 3aKOHAX, BOZOOHOBIISIEMBIX
HCTOYHUKAX SHEPTUU;
00CyXJaTh 9KOJOTHYECKHE MOCIEACTBHS UCCIeI0BaHUS KOCMHUECKOT0 IPOCTPAHCTBA;
MMOHUMATh FPAHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, BCEOOIINH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs MOJTHOM
MEXaHUYECKOM SHEPruH, 3aKOH COXPaHEHHsI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHS) U OTPAHUYEHHOCTh MCIIOJIb30BaHMSI YACTHBIX 3aKOHOB (3aKOH
I'yka, 3akoH Apxumena);
npuémam rnoucka u (opMyIUPOBKH JOKA3aTEIbCTB BBIIBUHYTBIX THIIOTE3 U TEOPETHUECKUX BBIBOJOB HA OCHOBE SMIIMPUYECKN YCTAHOBJIECHHBIX
(akTOB; HAXOAUTH a/IEKBATHYIO IIPEJIOKEHHOM 3a/1a4e (PU3NYECKYI0 MOJIeIIb, pa3pelaTh IpodIeMy Ha OCHOBE UMEIOLIMXCS 3HAHUH 110 MEXAHUKE C
HCIOJIb30BAHUEM MAaTEMAaTUYECKOT0 anapara, OLEHUBaTh PEaTbHOCTb MOJYYEHHOTO 3HaYeHUs (PU3NUECKOM BETMUUHBI C YUETOM HOIPEIIHOCTEN
U3MEpEHUS.

TenioBble siBJEeHUSsI

ITo okoHYaHMU U3y4YeHHS Kypca 00yJaroImuics HayqYuTcs:
*pacIio3HaBaTh U OOBSACHATh OCHOBHBIC CBOKCTBA TEIJIOBBIX SIBJICHUI:
g dys3us, n3MeHeHne 00bEMa Tel MPH HarpeBaHUU (OXJIAXKICHUH ), O0JIbIIas COKMMAaeMOCTh ra30B, MaJlasi COKMMAEMOCTh KUJKOCTEH U TBEPIBIX Tell,
TEIJIOBOE paBHOBECHE, pa3NIMUHbIe CIOCOOBI TETIoNepeayn, HCTIapeHne, KOHACHCAlNs, TUTaBlIieHUE, KPpUCTAUTU3aIlHs, KUTIEHHUE, BIaXXHOCTh BO3/IyXa;
*OMKCHIBATh CBOMCTBA TEI U TEIUIOBBIE SBICHUS, UCIOJIB3YS (PU3UUYECKUE BEITUYUHBI:
*TeMIIepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YACTbHAs TETNIOEMKOCTh BEIIECTBA, YAeIbHas TEIUIOTA MJIaBICHHs U TapooOpa30oBaHUS,
ylenabHas TeII0Ta CropaHusl TOTUIMBA, KO PHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOTO JBUTATENS, OTHOCUTEIbHAS BIAXKHOCTh BO3/yXa, CpeaHEe
3HAYEHUE KBA/IpaTa CKOPOCTU MOJIEKYJI UICAJIbHOTO T'a3a, CPEIHsAs KUHETUYECKask SHEPT Ul MOJIEKYJ MAEAIbHOIO Ta3a; PU OMUCAHUU [TPABUIIBHO
TPAaKTOBATh (PU3UUECKHI CMBICI UCTIOJIb3YEMbIX BETUYHH, UX 0003HaUeHUS U eqUHUIIBI n3MepeHus: B CU, HaxoauTh GopMyIibl, CBSI3bIBAIOIINE
JaHHYIO (PM3HYECKYIO BEJIMUMHY C APYTUMHU BEIIMYHMHAMH.
*aHAJTM3UPOBATH TEILJIOBHIC SIBJICHUS U TIPOIIECCHI, HCTIONB3Ys (DM3HMUECKHE 3aKOHBI: Ta30BbIe 3aKOHBI, IEPBbII 3aKOH TEPMOINHAMUKHU; OTIUYATh
CIIOBECHYIO (POPMYTUPOBKY 3aKOHA OT €ro MaTeMaTUYECKOU 3aIuCH;



speraTh 3a/1a4u, UCIOJIb3Ys (POPMYJIbI, CBA3bIBAIONINE YKa3aHHbIE (PU3MUECKHE BETMYUHbI, U (PU3HMUECKUE 3aKOHBI;
(bopMynHpOBaTh OCHOBHBIE MPU3HAKH (PU3MUECKUX MOJIEIICH, UCTIONb3YEeMbIX B MOJIEKY/ISIPHOM (pU3HMKE U TEPMOJUHAMUKE: TEPMOIMHAMUYECKAS
CHCTEMA, PABHOBECHOE COCTOSIHME CUCTEMBI, MOJIENIN CTPOEHUS a30B, )KUIKOCTEN U TBEPABIX TEN, MOJIE/b IBUraTelsl BHYTPEHHETO CTOPAHUs, MOJEIIb
apoBOW TYpOHHBEI.
OO0yuaromuiicst MOJyYUT BOZMOXKHOCTh HAYYUTHCS:
WCIIOJIb30BATh 3HAHUS O TEIUIOBBIX SBJICHHUSX B MOBCEIHEBHON KU3HM 151 0OecrieueHus: 6e30TacCHOCTH pU 00OpaIeHu ¢ IpudopaMu 1
TEXHUYECKUMHU YCTPOUCTBaMU (MEH3YPKU, TEPMOMETPbI, MAHOMETPbI, KAJIOPUMETPBI U JIP.) Ul COXPAHEHHUS 3/10POBbsI U COONIOAEHNS HOPM
9KOJIOTMUYECKOT0 MOBE/IEHUS B OKPYKaIOLIEH Cpelie;
MIPUBOJIUTH IPUMEPBI FIKOJIOTUUECKUX MOCIEICTBUI pabOThl IBUraTesiell BHYTPEHHETO CrOPaHUs, TEIJIOBBIX U THIPO3JIEKTPOCTAHIIMM, TPAKTUUECKOTO
MCIO0JIb30BaHUS (PU3NUECKUX 3HAHUH O TEIJIOBBIX SBJICHUSX;
MMOHUMAaTh I'PAaHUILBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, BCEOOIINH XapakTep (pyHAaMEeHTaIbHBIX (PU3NUYECKUX 3aKOHOB (3aKOH COXpaHEHUs
SHEPruM B TEIJIOBBIX MPOIIECCAX) U OTPAHUUEHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB
{ra3zoBble 3aKOHBI);
snpuémam Morcka u GOpMYyIHUPOBKH JTI0OKA3aTEIbCTB BBIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX BHIBOJOB HAa OCHOBE SMIIMPHUUECKH YCTAaHOBJICHHBIX
(bakToB;
*HAaXOJIUTh a/ICKBaTHYIO MPEAJI0KEHHOM 3a/1aue PU3NUECKYI0 MOJENb, pa3peliarh MpooieMy Ha OCHOBE UMEIOIUXCS 3HAHUN O TEIJIOBBIX SBJICHUSX C
UCIOJIb30BAHUEM MAaTEMAaTUYECKOT0 alnapara v OLleHUBaTh PEAIbHOCTh MOJIyYEHHOT'O 3HAYE€HUs (PU3MUECKON BEJIMYMHBI C YIETOM MOTPEIIHOCTEH
U3MEPEHUS.

JIEKTPOMArHUTHbIE SIBJICHUSA
I1o oxoHYaHUM U3ydeHUs Kypca 00yJarouiicss HaydUTCS:
*pacro3HaBaTh U OOBSCHATH OCHOBHBIE CBOMCTBA 3JIEKTPOMATrHUTHBIX SIBJICHUI: 2JIEKTpHU3aLMs Tell, B3aUMOJICHCTBHE AIIEKTPUUYECKUX 3apsAI0B,
HarpeBaHMe MPOBOJHHUKA C TOKOM,
B3aMMO/IEHCTBHE OCTOSIHHBIX MarHUTOB, BpAalllEHUE PAMKH C TOKOM B MarHUTHOM I10JI€, 3JIEKTPUUECKUI TOK B ra3ax U MOJIYNPOBOJHHKAX,
3JIEKTPOMArHUTHast UHAYKIMS, JeMCTBUE MarHUTHOTO IOJIsl Ha IPOBOJHUK TOKOM, CBOOOIHBIE U BBIHYKIECHHBIE JIEKTPOMArHUTHbIE KOJIeOaHMs,
pacrpocTpaHeHHe IEKTPOMAarHUTHBIX BOJIH B BaKyyMe, IPSAMOJIMHEIHOE paclipoCTpaHEHUE CBETA, OTPAKEHHE U MPEJIOMIICHUE CBeTa, aDCOJIIOTHBIN U
OTHOCHTEJIbHBIN MOKa3aTe M MPEJOMIIeHNUs, TUCIIEPCUs CBETa, MHTep(EpEHIIHs CBETa ,[10JIIpU3allls CBeTa.
OIMCBIBATH CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIE SIBJICHHUS, UCIIOJIb3Ysl (PU3MUECKHE BETMUMHBIL: SIEKTPUUECKUN 3apsil, HANPSHKEHHOCTh
AJIEKTPUYECKOTO MOJIs, paboTa CHJI OJTHOPOIHOTO NMEKTPUUECKOTO MOJIsA, JEKTPHUUECcKasi EMKOCTh, CHJIA SJIEKTPUUYECKOTO TOKA, 3JIEKTPUIECKOe
HanpsHKeHHe, JIEKTPUUECKOe COPOTUBIICHUE, YEIbHOE COMPOTUBIICHHUE BEIleCTBa, padoTa TOKA, MOIHOCTh TOKA, MarHUTHAs MHIYKLUs, CUJIa
Amrnepa, MarHUTHBINA MOTOK, K03((UIIMEHT TpaHCPOpPMAalIUU, CKOPOCTh U JUIMHA 3JIEKTPOMArHUTHOM BOJIHBI, (POKYCHOE PacCTOSIHUE U ONTHYECKast
CHJIA JIMH3BI; IPU ONMCAaHUU PABUJIBHO TPAKTOBATh (PU3MUECKHIM CMBICT MCIIOIB3YEMbIX BEJIMYMH, UX 0003HAaYeHUs U equHMIIBI n3Mepenus B CH,
HaXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMH BETUUUHAMU;
aHAJIM3UPOBATH ANEKTPOMArHUTHBIE SIBIICHUS U TPOLIECCHI, UCTIONB3YS (PU3MUYECKHE 3aKOHBI: 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsiia, 3aKOH
Kynona, 3akon OMa a5 yyacTka 1enu, 3akoH Jxoyns — JIeHna, 3akoH npsIMOJIMHEMHOTO paclpOCTPaHEHNUs CBETA, 3aKOH OTPAaYKEHUS CBETA, 3aKOH
MPEJIOMIICHHUS CBETA; OTIMYATh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA OT €r0 MaTeMaTUYECKO 3amucy;
pelaTh 3a/1auu, UCHOJb3Ys (OPMYIIbI, CBSI3BIBAIOIINE YKAa3aHHBIC



(buznuecKre BETMYUHBL, U PU3NIECKUE 3aKOHBI;
*GopMynUpPOBaTE OCHOBHBIC MPHU3HAKU PUINUYECKUX MOJICNICH, HCIOIb3yEMbIX B JJIEKTPOIUHAMUKE
TOYCYHBINA HETIOIBMKHBIN 3apsil, IMHAU HAMPSHKEHHOCTHU SJIEKTPHUECKOTO TOJIS, OJHOPOIHOE IIEKTPHUIECKOE TI0JIE, JIICEKTPOHHBIH ras,
OJIHOPOIHOE MarHWTHOE T0JIe, IMHUU WHTYKIIUM MAarHUTHOTO IOJISA, UJICANIbHBIN KOJIe0aTeIbHBIM KOHTYP, TAPMOHUYECKAs
AJIEKTPOMArHUTHAS BOJIHA, TOYCYHBIH UCTOYHUK CBETA.
OO0y4aomuiicss MOJy4uT BO3MOKHOCTh HAYYHThCS
WCII0JIb30BaTh 3HAHUS 00 AIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCSTHEBHOM KU3HU TSI 00eCTieYeHHs 0€30IMaCHOCTH P 00paIeHUH ¢ TpruOopaMu
TEXHHUYECKUMHU YCTPOUCTBAMH (KOHACHCATOPHI, aMIIEPMETPBI, BOJIETMETPHI, CUETIUKH FICKTPUUSCKON SHEPTUH, IIEKTPOIBUTATEIN TIOCTOSITHHOTO
TOKa, TpaHC(HOPMATOPHI, TUH3EI, 3epKajia u JIp.).
*J]1s1 coxpaHeHwUs 37J0POBBS U COOTIOICHUS HOPM 3KOJIOTHYECKOTO TTOBEICHUS B OKPYXKAIOIICH cpejie;
MIPUBOJIUTH MIPUMEPHI TIPAKTHYECKOTO MCIIOJIB30BaHUS (DU3MUECKHUX 3HAHHH 00 3JICKTPOMATHUTHBIX SIBICHHSIX;
*[IOHUMATh TPAHUIIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, BCCOOIIMI XapakTep (pyHTaMEHTATBHBIX 3aKOHOB (3aKOH COXPAHECHHUS YICKTPUUIECKOTO
3apsina, 3aKkoH KyimoHa) 1 orpaHUYeHHOCTh UCITOJIb30BAHUS YaCTHBIX 3aKOHOB (3akoH OMma T ydacTka 1eny, 3akoH J[xoyns — JleHma);
snpuémMaM NOCTPOCHUs (PU3HIECKUX MOJIeIIeH, TIONCKa U (POPMYTUPOBKH JIOKA3aTEILCTB BBIIBUHYTHIX THIIOTE3 U TEOPSTHUSCKUX BHIBOJIOB HA OCHOBE
SMITUPHUYECKH YCTAaHOBJICHHBIX (DAKTOB;
*HAXOJIUTh AJICKBATHYIO MIPEUIOKEHHOM 3a/1aue (PU3MIECKYIO MOJIeib, pa3pemaTh mpooaeMy Ha OCHOBE UMEIOIINXCS 3HAHUH 00 3JICKTPOMAarHUTHBIX
SIBJICHUSX C MCTIOJIB30BAHMEM MAaTEMaTHUYECKOTO anmapara v OIEHUBATh PeaTbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MYECKOM BEIMYUHBI C YIETOM
MOTPENTHOCTEN U3MEPEHUS.
KBaHTOBBI€ SIBJIEHHS
[To oxoHYaHNM W3YYECHHS Kypca 00yJaronuics HAyIuTCs:
*pacrio3HaBaTh U OOBSCHATH OCHOBHBIC CBOMCTBA KBAaHTOBBIX SIBJICHHWW: €CTECTBEHHAs M MCKYCCTBEHHAs PaJHMOAKTUBHOCTb, HEMPEPHIBHBIN U
JIMHEWYATBIN CIIEKTPHI, PAIMOAKTHUBHBIN paciiajl, sSJAepHbIE peaKIuu, ACIICHUE U CUHTE3 s, IISIHas SACpHAas peaKIlus, TEPMOsICPHBIC PEaKIUH,
HOHU3HPYIOIIEEe U3TyUeHNUE;
*OIMCHIBAaTh KBAHTOBBIE SIBJICHUS, UCIOJIB3YS (PU3UYECKUE BEIMUMHBI: YACTOTA (JUTHHA) SIEKTPOMArHUTHOTO U3JIy4€HUsl, JHEPT sl CBS3U ATOMHOTO
Aipa, ylelbHasi SHEPTUs CBSI3U aTOMHOTO sI/Ipa, MOTJIOMIEHHAS 1032 U3IYUYCHHUS: IPU ONMMCAHUU MPABUIBHO TPAKTOBATH (DU3UUYECKUIN CMBICT
UCIOJIb3YEMbIX BEIMYWH, NX 0003HAUeHUS U eAMHULIBI u3Mepenus B CU, yka3piBaTh GOPMYIIbI, CBA3BIBAOLINE JaHHYIO (PU3UYECKYIO BETUYHHY C
JIPYTMMU BeTMYMHAMM, BEIYUCIISATH 3HAUCHUE (PU3HMUECKOI BEITMUNHBI:
*aHAJM3UPOBATh KBAHTOBHIE SIBJICHUS, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U MIOCTYJIAThI: 3aKOH COXPAHEHUS YHEPTHU, 3aKOH COXPaHEHUS AIIEKTPUIECKOTO
3apsija, 3aKOH COXpaHEeHHsI MacCOBOTO UMCIIa, mocTynaTsl bopa; popmMynrpoBaTh OCHOBHBIE MIPU3HAKU (PU3HMUECKUX MOJIENEH, NCTIOIh3yeMbIX B
KBaHTOBOH (hM3MKeE: TIaHETapHask MOJIENIb aTOMa, IPOTOHHO-HEUTPOHHAsI MOAETTh aTOMHOTO S/pa.
OOyyaromuiicst MOJIy4YUT BO3MOKHOCTh HAYYHThCS:
*HCIIOJIH30BaTh 3HAHUS 00 JIEKTPOMArHUTHBIX SIBICHHUSIX B TIOBCEIHEBHOM JKU3HU IS 0OecriedeHrsi 0e30MacHOCTH Mpu oOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMHU (CTHEKTpaIbHbIC anmapaTsl, JO3UMETPHI U Ap.), JJIS coxpaneHus 310poBbs U COOMIOICHUS HOPM IKOJIOTUIECKOTO
MOBE/ICHUS B OKPYKAIOIIIEH cpejie;
*IIPUBOJUTH MIPUMEPHI MPAKTUIECKOTO UCIIOJIL30BaHUS (DU3HMUECKUX 3HAHUI O KBAHTOBBIX SIBJICHUSX; TOHUMATh YKOJIOTUYECKHE TPOOIEMBI,
CBSI3aHHBIE C YKCIUTYaTallMe aTOMHBIX IEKTPOCTAHIINMI, ¥ IyTHU UX PEIICHUS, IEPCIIEKTUBHI UCIIOIH30BAHUS TEPMOSIICPHBIX PEAKITHI.



DJIeMeHThI ACTPOHOMMH

[To oxoHYaHWY U3ydEHUS Kypca O0yJaroIUiicst HAyIUTCS:
®  *[IOHMMAaTbh PA3INYUs MEXKIY IEINOLEHTPUUYECKON U T€OLIEHTPUUECKONW CUCTEMAMH MUDA;
®  °*pasznMuaTh OCHOBHBIC MPU3HAKU CYTOYHOTO BpallleHUs 3BE3AHOTO HeOa, ABrkeHus JIynbl, COHIIA U TUIAHET OTHOCUTENLHO 3BE3I;

*  00BsCHATH ABIKeHHE Tel COTHEYHON CHCTEMBI, NCXO0/1s U3 3aKOHOB Keruiepa, 3akoHa BCeMUPHOTO TATOTEHHS, IEPBOTO, BTOPOTO U
TpeThero 3akoHoB HproToHA.

OOyyaromuiics MOJy4YUT BO3MOKHOCTD HAYUYUTbCS:
e *yKa3pIBaTh OOIIME CBOICTBA M PA3INYMsl IUIAHET 36MHOU IPYNIbI U TUIAHETTUraHT OH COJIHEYHO# CUCTEMBI,
®  *[10JIb30BAThCS KapTOM 3BE3/1HOTO HEOA MpU HAOIIOEHUX 3BE3/IHOTO Heda.

B pesyabraTte nyuenust yuedOHoro npeamera «@u3nka» Ha ypoBHe cpeiHero odumero o0pa3oBaHus:
BoinyckHUK Ha 0230BOM YPOBHE HAYUMTCSH:
JI€MOHCTPHUPOBATH Ha IPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUN COBPEMEHHOMN Hay4YHOU KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHIHA,
B NIPAKTUYECKON JIEATEILHOCTH JIIOJIEH;
JEMOHCTPUPOBATh Ha IPUMEpPaX B3aUMOCBS3b MEKIY PU3UKON U IPYTMMH €CTECTBEHHBIMU HAyKaMH;
YCTaHaBIIMBATh B3aUMOCBSI3b €CTECTBEHHO-HAYUHBIX SIBJICHUI U IPUMEHSITh OCHOBHBIE (PU3MUECKUE MOAEIH JIJIsl X OMUCAHUS U OOBSICHEHUS;
UCIO0JIb30BaTh MHGOpPMaIMI0 (PU3HMUECKOTO COJEp>KaHUs IpPHU PEIICHUH Y4YeOHBIX, MPAKTHUECKUX, MPOEKTHBIX M HCCIENOBATENbCKUX 3aad, HHTETPUPYA
MH(OPMALIHIO U3 PA3TMYHBIX HCTOYHUKOB U KPUTHYECKHU €€ OLICHUBAS;
pa3nauyath ¥ YMETb HCIIOJIb30BaTh B y4eOHO-UCCIIEAOBATEIBCKOM IEATEIHbHOCTH METO/IbI HAYYHOTO MO3HaHUs (HAOI0IeHIe, ONTUCaHe, U3MEPEHHE, IKCIIEPUMEHT,
BBIJIBM)KCHUE THUIIOTE3bl, MOJCIIMPOBAHUE U JIP.) U (OPMBI HAYUHOTO MO3HAHUS ((PaKThl, 3aKOHBI, TEOPUHU), AEMOHCTPUPYS HA MPUMEPaAX UX POJb U MECTO B HAYYHOM
MO3HAHUWY;
MIPOBOJUTH MpPSMBbIE U KOCBEHHBbIE M3MEHEHUS (PU3NYECKUX BEJIMYMH, BBIOMpas H3MEpHUTENbHbIe NPUOOPHI C y4ETOM HEOOXOIUMOM TOYHOCTH HU3MEpEHUH,

IUIAHUPOBATDL X0 HSMepeHHﬁ, IoJIy4aTb 3HAYCHUC HSMGPHCMOﬁ BCJIMYMHDBI 1 OICHHUBATH OTHOCUTCIIBHYIO ITOTPCIIHOCTD 10 3a/IaHHBIM (I)OpMy.]'IaM;



NPOBOJNTH MCCIICIOBAHHS 3aBUCHMOCTEH MEXIy (U3UUECKHMMHU BEIMYMHAMH: TMPOBOJHMTH WU3MEPECHUS M ONPEACNATh Ha OCHOBE MCCIICIOBAHUS 3HAYCHUE
apameTpoB, XapaKTEePU3YIOUINX TAHHYIO 3aBUCMOCTh MEX/Ty BEIMUMHAMU, U JEJIaTh BBIBOJ C YUETOM IOTPEUIHOCTH U3MEPEHHIA;

UCIIOJIb30BATh JUIS ONMCAHUS XapaKTepa MPOTeKaHus GU3NUECKHUX MPOIECCOB (GU3NUSCKHE BEIMYMHBI M IEMOHCTPHPOBATh B3aUMOCBSI3b MEX/y HUMH;

UCIIOJIb30BATh JUISL OMMCAHUS XapaKTepa MPOTeKaHus GU3NUECKUX MPOIECCOB (PU3MUSCKHUE 3aKOHBI C y4ETOM I'PAaHMI] UX IPUMEHUMOCTH;

peliath KaueCTBEHHbIC 33a4u (B TOM YHCIIC M MEKIPEAMETHOTO XapaKTepa): UCIONb3ysS MOJICIH, (GU3NUSCKHE BEIIMYMHBI U 3aKOHbBI, BRICTPAUBATh JIOTUYCCKH
BEPHYIO [IEMTOYKY OOBSCHEHHS (JI0KA3aTEIbCTBA) MPEUIOKEHHOTO B 3aa4e Tpoliecca (SBICHU);

peliath pacueTHbIC 3a1a4M C SIBHO 33/IaHHO# (PU3MYECKOl MOIEbIO: Ha OCHOBE aHAIN3a YCIOBHS 33/1a4d BBIICIATh (GU3UUECKYIO MOJICIb, HAX0 AUTh (PU3HYCCKUE
BEJIMYMHBI ¥ 3aKOHBI, HCOOXOUMbIE U JOCTATOUHBIC JUTS €€ PELICHNUS, TPOBOAUTH PACUYEThI U MPOBEPATH MOTYICHHBIN pe3yibTarT;,

YUUTBIBATH TPAHUIIBI IPUMEHCHHUS U3YYCHHBIX (PU3HUECKUX MOJICIIEH MPH penieHHH GU3NIECKAX U MEKIIPEIMETHBIX 3a/1a4;

MCIOJIb30BaTh HH(MOPMAIHIO U MPUMEHATH 3HAHUSA O MPHHIKIIAX PaOOTHl U OCHOBHBIX XapaKTEPUCTHKAX M3YUEHHBIX MAIIKH, TPHOOPOB M APYrHUX TEXHUYECKUX
YCTPOMCTB IS pEIICHHUs PAKTUIECKUX, YIeOHO-HCCIIEI0BATEIbCKUX U MMPOSKTHBIX 3a/1ay;

WCIO0JIb30BaTh 3HaHUS O (U3MYECKUX OOBEKTax M IpolieccaX B IMOBCEIHEBHOM XU3HU A oOecrieueHusi 0e30MacHOCTH MpH oOpallleHHu ¢ MNpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, IJISI COXPAHEHUS 30OPOBBSI U COOIOJICHHSI HOPM JKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOWICH cpele, A MPUHSTUS PEIICHHA B
IOBCEIHEBHOM KU3HU.

BbinyckHHK Ha 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHThHCH:

NOHUMAM®b U 0OBACHAMb YELOCMHOCIb PUULECKOU MeOPUU, PA3IULAmMb SPAHUYbL €€ NPUMEHUMOCTIU U MECMO 6 psdy Opyeux (hu3uieckux meoputl,

grademsv npuemMamt NOCMpOeHUs MeoPemuUeckux 00Ka3amenbCms, a Mmakice nPoSHO3UPOBAHUS OCOOEHHOCMEU NPOMEKAHUsL PU3UYECKUX A6AEHUL U NPOYECCO8
HA OCHOBE NOJYYEeHHbIX MEeOPEeMmuYeckKux bl80008 U OOKA3AMENbCHE; XAPAKMEPUZ08AMb CUCIIEMHYIO C853b MeNCOY OCHOBONOALAIOWUMU HAYYHBIMU NOHAMUSAMU.
NPOCMPAHCMBO, 8peMsl, Mamepust (8ewecmaso, noje), O8UNICeHUe, CUILA, IHEPSUSL,

8b10BUSAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONOALAIOWUX (PUBUYECKUX 3AKOHOMEPHOCTEN U 3AKOHO8,

CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYECKUE IKCNEPUMEHNDL,

xapakmepuzo6amu 2100aibHble NPpoOIEMbl, CIOSIUUe NEPed Yel08eHeCmEOM. IHEPLeMUYECKUe, Cblpbesble, IKON02UdecKue, — U poib QU3UKU 8 PEUeHUU IMUX
npobnem; peuwams NPAKMUKO-0PUESHMUPOBAHHBLE KAYECMEEHHbIE U PACUemHble (hu3uiecKue 3a0auu ¢ 8bl60POM YuU3UYECKOL MOOETU, UCNOIb3YS HECKOTbKO
PU3ULECKUX3AKOHO8 UL YOPMYIL, CEA3BIBAIOWUX UZBECMHbLE DUUUECKUE BEIUYUHBL, 8 KOHMEKCIE MENCNPEeOMEMHbIX C8s3ell, 00bACHAMb NPUHYUNbL padombl U
Xapaxmepucmuxy u3y4eHHbIX Maulut, npubopos u MexHU4ecKux yCmpoucme, 00baCHAMb YCI08Us NPUMEHEHUs. PusuiecKux mMooenell npu peuleHuu pusuieckux
3a0ay, HAX00UMb AOEKBAMHYIO NPEOIONCEHHOU 3a0aye PU3UYECKYI0 MOOeb, pa3peulams npooIeMy KaK Ha OCHO8E UMEIOWUXCS 3HAHULL, MAaK U Npu NOMOUWU Memo008

OYeHKU.



Conep:xanue

Da3oBplil YDOBCHE
10 kaace

Du3uKa M eCTECTBEHHO-HAYYHBIN MeTO/ NO3HAHUS NPUPOAbI
®dmsuka — pyHIaMeHTaIbHAs HAayKa O IPUpoie. MeTo bl HAyYHOTO UCCIIeA0BAaHNS (PH3MUECKUX ABICHUN. MoienupoBanue GU3NIECKUX SIBICHUH U TPOIIECCOB.

du3nYeCcKuil 3aKOH — TPAHUIIBI TPUMEHUMOCTH. DPU3NYECKUE TEOPUU U TPUHIUI COOTBETCTBUs. Pob 1 MecTo pu3uku B GOpMUPOBAHUN COBPEMEHHON HAYUHOM

KapTUHBI MUPA, B IPAKTUYECKOM NEATEIBHOCTH JHOAeH. Pusuka u Kyiemypa.

Mexanuka

['paHuIBIl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. BakHellne KMHEeMAaTHYeCKHE XapaKTePUCTUKH — TepeMelleHrne, CKOPOCTh, ycKopeHue. OCHOBHBIE
MO/JIENIN TEJ U IBUKECHUM.

B3anmopericteue Ten. 3akonsl BcemupHoro tarorenus, I'yka, cyxoro Tpenus. MHepuuanbHas cucrema oTcuera. 3akoHbl MexaHuku HbroToHa.

Nmmynsc MaTepuanbHONM TOUKH U cucTeMbl. VI3MeHeHne U coXpaHeHue uMnysbca. Mcnonv3osanue 3aKk0H08 MeXaHuKu OJisl 00bACHEeHUS 08UNCEHUsL HeDeCHbIX
mei u OJisl pa3sumusl KOCMU4eckux uccieooganuti. Mexanmdeckasi SHEprus CUCTEMBI TeJl. 3aKOH COXpaHEHHUs] MeXaHU4ecKoi sHepruu. PadoTa cubl.

Pasnosecue mamepuanvrou mouku u meepoozo mena. Ycnosus pagnogecus. Momenm cunel. Pasnosecue sicuokocmu u 2asa. Jleusicenue srcuokocmeti U 2a3o08.

Mexannueckue KojieOaHus 1 BOJIHEL. HpeBpaH_[eHI/Iﬂ OHCPI'UM IIpU KOJICOaHHIX. 9Hepr1/151 BOJIHBI.

OcHOBBI ClIENUAIbHOI TEOPUH OTHOCUTEILHOCTH

I/IHBapI/IaHTHOCTB MOAYJIsA CKOPOCTHU CBC€TA B BAKYYMCE. HpI/IHHI/IH OTHOCHTEIIFHOCTH OHHIITelHa. CBsA3b MacChl U OHCPIruun CBO6OHHOﬁ YaCTHUIIbI. BHCPFHH

IIOKOA.

MoaekyaspHas pU3NKa H TEPMOAMHAMHUKA

MonexynsipHo-kuHeTnueckas Teopust (MKT) cTpoeHus BemiecTBa U ee 3KCIIEpUMEHTaJIbHBIE JOKa3aTelnbcTBa. AOCOIIOTHAS TeMIiepaTrypa Kak Mepa cpeaHei
KMHETUYECKOM 3HEPruM TEIUIOBOIO IABUKEHHUs 4acTHUL BeuiecTBa. Moens uaeanbHoro rasa. JlaBieHue rasa. YpaBHEHUE COCTOSHMS MEAIBHOTO ra3a. Y paBHEHUE
MenneneeBa—Knaneiipona.

AFpeFaTHLIC COCTOAHHA BCIICCTBA. Mooenw CMpoernus arcuoKocmeil.



Buytpennss saeprus. Paborta u Termonepenaya kak crnocoObl U3MEHEHUs BHyTpeHHeH sHepruu. [1epBbiii 3akoH TepmoanHaMuki. HeoOpaTUMOCTh TETIOBBIX

npoueccoB. [ IpuHUIMIIBI IEHCTBUS TEMIOBBIX MAILIKH.

DJIeKTPOAMHAMHUKA
Dnekrpuueckoe mojie. 3akoH Kymnona. Hampsok€HHOCTh M TOTEHIHAN 3JIEKTPOCTATHYECKOTro mTosl. [IpOBOAHHMKH, TOJNYNPOBOIHUKHA W JUAJICKTPHKH.

Konpgencarop.

11 kaace

DJIeKTPOAMHAMHUKA (MPOI0JIKEHHE)

[TocTOSIHHBIN ANEKTPUUECKUN TOK. DIEKTPOJBIKYIIas cuia. 3akoH OMa Jyuisi TOJTHOW Lenu. DJIEKTPUUECKUN TOK B MPOBOJHUKAX, DJIEKTPOJIUTAX,
MOJTYITPOBOTHHUKAX, Ta3aX U Bakyyme. Ceepxnposooumocmes.

NHmykiuss MarHuTHOTO MoJsi. [[eficTBre MarHUTHOTO TIOJISE Ha TIPOBOTHUK C TOKOM W JIBIDKYIIYIOCS 3apsikeHHYr0 yactuily. Cmia Ammepa u cwiia JlopeHa.
MarsuTHbI€ CBOMCTBA BEILIECTBA.

3aKOH JIEKTPOMArHUTHOM MHIYKIIMU. DJIEKTPpOMarHuTHOE noJie. [lepemensbiii TOK. SABineHrne caMOMHAYKIMU. MHIYKTUBHOCTD. DHepeus 21eKmpomMacHumHo20
noJs.

DnexTpoMarHuTHele kKojebanus. KonebarenbHblil KOHTYP.

DneKTpOMarHuTHbIE BOJIHBL. Jlnana3oHbl 3J€KTPOMArHUTHBIX U3JIy4EHUI U UX IPAKTUYECKOE IPUMEHEHHE.

FGOMeTpH‘{eCKaﬂ onTHka. BotHOBBIE CBOMCTBA CBETA.

KBanToBas ¢pusuka. ®u3uka aroMa M1 aTOMHOI0 siApa

l'unotesa M. [1nanka. ®orosnekrpuueckuii 3pdext. Doton. KopnyckynsapHo-BoirHOBOM Ayanusm. Coomuouienue Heonpedenennocmeli I etizenbepea.
[TnanerapHas Mmoaens aroma. OObsICHEHHE JTMHEWYaTOro CIIEKTPa BOJIOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYNAaToB bopa.

CocraB 1 CTpOEHHE aTOMHOTO SiApa. DHEPrus CBS3M ATOMHBIX sJ€p. Bubl paAOaKTUBHBIX MIPEBPAIICHU aTOMHBIX sJIEP.

3aKkoH paJiMOAKTUBHOTO pacnaia. AaepHsie peakuuu. LlenHas peakuus geneHus siaep.

3J'IeMeHTapHLIC YaCTHUIIbI. CDYH,Z[aMeHTaJ'ILHLIC B3aHUMOJCUCTBHS.



Ctpoenue BeesienHoi
CoBpeMeHHbIE TPEICTABIICHUS O IPOUCX0XKAeHUH 1 dBoJonnu CoutHia u 3Be31. Knaccudukarus 38e3/1. 3Be3/1bl © MICTOYHUKU UX SHEPTHH.

lNanakTuka. [IpencraBinenue o CTpOEHUU U 3BOJIIOLMHU BeeleHHON.

Yruy0aeHHbli ypoBeHb

Du3uKa M eCTeCTBEHHO-HAYYHbI METO/ NO3HAHUS MPUPOAbI

®uznka — ¢yHIaMeHTalbHas Hayka o mpupoje. Haydunslii MeTon mo3HaHus mMupa. B3aumocBs3p Mexay (pU3MKON U APYrMMH €CTECTBEHHBIMU HAayKaMH.
MeTtoipl HaydHOTO HccienoBaHus ¢u3nyeckux sBiaeHui. [lorpemHocTy u3MepeHuil Gpu3nveckux BeaUMUMH. MojenupoBaHue SIBJICHUNH U MPOLECCOB MPUPOIBL.
3aKOHOMEPHOCTh M CIy4allHOCTb. ['paHuIbl TPUMEHUMOCTH (U3NYECKOro 3akoHa. DU3MYecKHe TEOpUHM U NPUHLUI COOTBeTCTBHS. Ponb M mecro Qusmku B

(GbopMHUPOBAHUH COBPEMEHHOM HaAYYHON KapTHHBI MUPA, B IPAKTUUECKON NeATENbHOCTH Jtofiel. Dusuxa u Kyromypa.

MexaHnnka

[IpenMer u 3amaun KJIACCMYECKOM MeXaHWKUA. KnHeMaTHyeckre XapaKTEPUCTUKH MEXaHWYECKOTO JIBMXKEHUA. Mojenu Ten v ABrkeHud. PaBHOyCKOpeHHOE
MIPSIMOJIMHEHHOE JIBI)KEHHE, CBOOOHOE TafieHHe. IBM)KEHHUE Tesla, OpOIIEHHOTO IO YIJIOM K TOPU30HTY. JIBHKEHWE TOUKH 10 OKPYKHOCTU. [locmynamenvhoe u
spawamenbHoe 08UMICEHUE MBePO02o med.

Bzaumopericteue Ten. [lpunuun cynepnosuunu cuil. MHepuanbHas cucteMma orcuera. 3akoHbl Mexanuku HptoroHa. 3akonsl BecemupHoro tsarorenus, ['yka,
cyxoro TpeHus. JIBmkeHne HeOECHBIX TeJl U UX UCKYCCTBEHHBIX CIYTHHKOB. f61eHus, HabarooaeMble 8 HEUHEPYUATIbHBIX CUCTeMax omcyemd.

Nmmynbe cuitbl. 3aKOH U3MEHEHUS M COXPaHEHUS UMITylIbca. PaboTa cuiibl. 3aKOH U3MEHEHUS U COXPAHCHHS DHEPTHUH.

PaBHOBecue MaTepuanbHON TOYKK U TBEPAOrO Tejia. YCIOBHS paBHOBECHS TBEPJOTO Tejla B MHEPIHUAIbHOU cucTeMe oTcueTra. MoMeHT cuibl. PaBHOBecue
YKUJKOCTH U rasa. JIBIKeHHE )KUIKOCTEH U ra30B. 3aKoH COXpaHeHuUs SHepeUuu 8 OUHAMUKE HCUOKOCU U 2A3d.

Mexannyeckue kojaeOaHus U BOJIHBI. AMIUTMTY/Ia, IEPUO/I, YacToTa, (a3a kosnebanuil. [IpeBpaiienus sHepruu npu KoiebaHusx. BulHysicoenHvle Koebanus,
PE30HAHC.

[Tonepeunsie ¥ POIOJIBHBIE BOIHBL. DHEprust BoJHbL. MHTepdepenus u qudpakius BoaH. 3ByKOBBIE BOJHBI.

MonekyasipHas (pU3HKa U TEPMOAMHAMHUKA

[Ipenmer u 3a1aun MoJieKysipHO-KMHeTHUecKoi Teopun (MKT) u TepmMoaArHaAMUKH.



OkcnepuMeHTanbHbIE JoKa3zaTenscTtBa MKT. AGcomoTHas Temmeparypa Kak Mepa CpeJHel KHHETHYECKONW SHEPTIUU TEIJIOBOTO JIBWKEHHUS YaCTHI] BEIIECTBA.
Mopnens uaeanbHoro rasa. Jlasnenue raza. Csa3b MeXAy JaBICHHEM U CPEJHEM KMHETUYECKOM PHEpPruei MOCTYNATEIbHOTO TEIJIOBOIO ABM)KEHHS MOJIEKYII
MJICAIBHOTO Ta3a.

Mogenb uaeanbHOTO Ta3za B TepMoAMHaAMUKe: ypaBHeHue MeHnneneeBa—Kianelipona, BeIpakeHue Ui BHyTpeHHEH sHepruu. 3akoH JlambroHa. ['a3oBble
3aKOHBI.

Arperartnble coctosiHus BemiecTBa. Pa3ossie nepexopl. [lpeodpasoBanue sneprun B Gpa3oBbix nepexoax. HacoieHHble 1 HEHAaChIIEHHbIE Mapbl. BiaxHocTh
BO3/lyXa. Mojienb cTpoeHus xxuakoctent. Ilosepxnocmuoe namscenue. Monenb CTpoeHUsI TBEPABIX Tell. Mexanuueckue ceoticmea meepobix mei.

Buytpennss sHeprus. Pabora u temnonepenaya kak crocoObl U3MEHEHHs] BHYTpeHHeH sHepruu. [lepBblil 3ak0H TepMOAMHAMUKH. AJMabaTHBIN mpoiiecc.
Bmopou 3axon mepmoounamuxu.

[IpeobpazoBanus suepruu B TerioBbix MamuHax. KI1JI remmoBo#t mammasl. [{ukn KapHo. Dkonornyeckue mpoOaeMbl TETUIOAHEPTETHKH.

DJIEeKTPOANHAMHUKA

[IpenmMer u 3a7a4uul ANEKTPOJAMHAMUKU. DJIEKTPUUYECKOE B3aUMOJIEHCTBUE. 3aKOH COXpaHEeHMsI dJIeKTpuueckoro 3apsija. 3akoH Kymona. HampspkeHHOCTH M
MOTEHIIMAT DBJEKTpOcTaTH4YecKoro mouid. IlpuHuun cyneprno3unuu 3neKTpudeckux mnosied. PasHocTh mnoreHnuanoB. I[IpoBOIHUKM W AMANEKTPUKH B
AIIEKTPOCTATUYECKOM MOJIe. DieKTpruueckas eMKocTh. KoHgeHcartop. DHeprus 3eKTpHIecKoro MoJis.

[TocTostHHBIN AnekTpudeckuii Tok. Dnekrpoamwkymas cwia (3/C). 3akon Oma ajis MOJHOW SIEKTPUUYECKON Ienu. DJIEKTPUYECKHl TOK B MeTalljiax,
AIIEKTPOJIUTAX, MOIYIPOBOJAHUKAX, T'a3axX U BakyyMe. [1nazma. Dnekmponus. TlonynpoBoauukossie Ipubopsl. Caepxnpogooumocme.

MarnutHoe nose. Bekrop maruutHoi unaykuuu. [IlpuHiun cynepno3uiyy MarHUTHBIX MoJieid. MarHuTHOE 1oJie MPOBOJHUKA ¢ TOKOM. [leiicTBre MarHUTHOTO
I0JISI HA MIPOBOJTHUK C TOKOM M JIBIXKYIIYIOCS 3apsbkeHHylo yactuily. Cuna Ammepa u cuna Jlopenna.

[ToTox BeKTOpa MarHUTHON MHAYKLUMH. SIBIE€HUE BIIEKTPOMATHUTHOM MHAYKLIHMH. 3aKOH 3JE€KTPOMArHUTHOW MHIAYKIUU. D/JC MHAYKUMHM B JABMXKYLIUXCS
npoBoaHukax. [Ipasuno Jlenua. fIBnenne camouHaykuuu. MHIYKTUBHOCTb. DHEPrUs 3IEKTPOMATHUTHOTO 10JIsl. MarHUTHBIE CBOMCTBA BEIIECTBA.

DOnexTpoMarHuTHele kojebOanus. KonebarenbHblii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJeOaHUs. BBIHYXIEHHBIC 3JIEKTPOMArHUTHBIE KOJeOaHUs.
Pe3onanc. [lepemennsiii Tok. KonaeHcaTop 1 KaTylka B IETIH IEPEMEHHOT0 ToKa. [Ipon3BoACcTBO, epeaada u noTpediaeHrne SIEeKTPUIECKON SHEepTuu. DnemenmapHas
meopusi mparcghopmamopa.

DneKTpoMarHuTHoe noJie. BuxpeBoe anekTpuyeckoe noje. INeKTPOMAarHuTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. /{Mana3oHbl 3J1€KTPOMarHUTHBIX
M3JIY4eHHUI U UX MPAKTUYECKOe MpUMeHeHue. [[puHIMIbl paguocBs3u U TEIEBUICHUS.

I'eomeTrpuueckas ontuka. [IpsmoiinHeiHOE pacpoCcTpaHEHHE CBETAa B OJJTHOPOJHOM cpene. 3aKOHbI OTPaXKEHUs U mpesoMiieHus cBeta. [loHoe BHyTpeHHee

otpaxenue. OnTuueckue MpruOOPEI.



Bonnosbie cBoiictBa cBera. Ckopocth cBera. MHTepdepenums cBera. KorepentHocts. dudpaxmus cBera. Ilomsipusanums cBera. Jlucmepcusi cBeTta.

[IpakTHueckoe MpUMEHEHUE IIEKTPOMArHUTHBIX U31y4EHUH.

OcHOBBI cHIENUAILHON TEOPUH OTHOCUTEIbHOCTH

NHBapraHTHOCTHh MOJTYJIsi CKOPOCTH CBeTa B BakyyMe. [IpUHIIUIT OTHOCUTENBHOCTH DifHIITEWHA. [I[pocmpancmeo u epems 6 CneyuaibHol meopuu
omHoCumenbHoCmu. JHepausi u UMNYIbC c60000HOU yacmuybsl. CBA3b MACChl U SHEPTHH CBOOOTHOM YaCTHIIBI. DHEPTHUs TIOKOSL.

KBanToBas ¢pusuka. Pusuka atroma U1 aTOMHOI0 siApa

[Ipenmer u 3agauu KBaHTOBOW (PU3HKHU.

TennoBoe uznyuenue. Pacnpenenenne sHEpruM B CIEKTPE a0OCOIIOTHO YEPHOTO TeTa.

I'mnote3a M. [1nanka o kBantax. ®otorddext. OnbiTel A.I'. CroneToBa, 3akoHb! PoTodddekra. YpaBHenue A. DitHiTeliHa 1 Gotodddekra.

®otoH. Onvimul I1.H. Jlebeoesa u C. 1. Basunosa. I'unoresa JI. ne bpoiins o BOTHOBBIX cBoMcTBaxX yacTuil. KopmycKymsspHO-BOTHOBOU ayanusM. /Jugpaxyus
anekmporos. JlaBnenue ceera. CooTHOIIEHUE HeompeeneHHocTe [ eizendepra.

Mogenu crpoerust aroma. O0bsiICHEHHE TUHEHYATOTO CIIEKTPa BOOPO/Ia Ha OCHOBE KBAaHTOBBIX MOCTyaToB H. bopa. CioHTaHHOE 1 BBIHY)X/ICHHOE U3ITyUYeHUE
CBETA.

CocraB u cTpoeHue atoMHoro siapa. Mzotonsl. Snepubie cuibl. JledekT Macchl M SHEPTHUs CBS3H sIpa.

3aKOH paJlMOAaKTUBHOIO pacnaja. fnepHble peakiu, peakiuu JejIeHus U cuHTe3a. Llennas peakuus neneHus saep. SnepHas sHepretuka. TepmosaepHsblil
CUHTE3.

BHGMGHTapHBIe qaCTHUIIbI. CDYHI[aMeHTaJ'IBHBIe BSaHMOﬂeﬁCTBHH. chopumefzu JJIEMEHMAPHbLX Yacmuy.

Crtpoenue BeesieHHoM

ITpruMeHMMOCTb 3aKOHOB (PU3UKH JIIsl 00BSICHEHUS IPUPOAbI KOCMUYECKUX 00beKTOB. CostHeuHast cucTeMa. 3Be3/bl U HCTOYHMKH MX 3Hepruu. Knaccudukarys
3Be3. DBomronusg CoJIHIIa U 3BE3]I.

INanaxtuka. [pyrue ranaktuku. IIpocTpancTBeHHO-BpeMeHHbIe MaciTabbl Habmogaemoit Beenennoil. [Ipencrasnenue o0 sBomtonmu Beenennoit. Temnasn
mamepus u memHas SHEP2Us.

IIpumepHBIii IepeYeHb NPAKTHYECKUX U J1a00pPATOPHBIX padoT (HA BLIOOP y4uTEI5)

IIpsiMble n3MepeHus:

HU3MCPCHUC MT'HOBEHHOM CKOPOCTH C UCIIOJIb30BAHUCM CCKYHIOMCPA UJIKM KOMIIBIOTEpA C JaTUYUKAMU,



CpaBHEHHE Macc (110 B3aMOJAEHCTBHUIO);
U3MEpPEHUE CUJI B MEXAHUKE;
M3MEpEeHUE TEMIIEPATYPhI JKUAKOCTHBIMU M HU(PPOBBIMUA TEPMOMETPAMH;
OLICHKA CHJI B3aUMO/IEHCTBUS MOJIEKYJI (METOJIOM OTpPbIBA Kallellb);
U3MepeHue TEPMOANHAMUYECKUX [TapaMETPOB rasa;
n3mepenue JJIC uCTOUHUKA TOKA;
M3MEpEeHUe CUJIbI B3aUMOJICHCTBHUS KaTYIIKU C TOKOM U MarHuTa MOMOIIBIO 3JIEKTPOHHBIX BECOB;
onpejieNieHue neproia oOpaleHust ABOWHBIX 3Be3/ (IIe4aTHbIe MaTepPUalIbl).
KocBenHble n3mepeHus:
U3MEpEHUE YCKOPEHUS;
M3MepeHue YCKOPEHUs CBOOOIHOTO Ma/IeHus;
OTpeJieNieHUe SHEPTUU U UMITYJIbCa [0 TOPMO3HOMY ITYTH;
U3MEpPEHUE YACIbHOM TEIUIOTHI IUIABICHUS JIbIA;
M3MEpEHNE HAIPSHKEHHOCTH BUXPEBOTO AIEKTPUUECKOTO MOJIs (ITpHU HAOII0AEHUH 2IEKTPOMArHUTHOW MHTYKIIUN);
U3MEPEHUE BHYTPEHHETO CONPOTUBIICHUS MICTOYHHUKA TOKA;
OIIpeCIICHUE NT0KA3aTeNs IPEIOMIICHHS CPEIBI;
u3MepeHne GOKyCHOTO pacCTOSTHUSI cOOMPArOLIe U pacCcenBaOLIEH JINH3;
OIIPECIICHUE AJIUHBI CBETOBOM BOJIHBI;

oTpe/ieNieHue UMITYJIbCa U SHEPTUH YaCTHIIbI MPU ABHKEHUU B MArHUTHOM I10Jie (110 oTorpadusim).

HaOmnronenue siBineHuil:
Ha0JI0/IeHNe MEXaHUYECKUX SIBJICHUH B HHEPLUAIbHBIX U HEMHEPLMAIbHBIX CHCTEMaX OTCUETa;
HaOJr0/IeHNE BBIHYXIEHHBIX KoJeOaHUi 1 pe30HaHca;
HabmoneHue quddy3uu;
HaOJr0/IeHUE SBJICHUS YJIEKTPOMArHUTHON MHYKIUH;
Ha0JIr0/IeHNe BOJHOBBIX CBOMCTB cBeTa: MU pakuus, HHTEpdepeHIus, MOoIsIpUu3aIis;

Ha6J'IIO,Z[eHI/IC CIICKTPOB;,



BCUCPHUC HaGHIO,Z[eHI/HI 3BC3 1, .HYHLI Y IUTAHET B TEJIECKOI MIH OMHOKIIb.

Hccnenosanus:
HCCIIEIOBAaHUE PAaBHOYCKOPEHHOT'O ABMXKEHUS C UCIOJIb30BAHUEM JIEKTPOHHOTO CEKYHAOMEpa WM KOMIIBIOTEPA C AATYMKAMU;
HCCIIeIOBaHUE JIBM)KEHUS TeJla, OPOIICHHOTO TOPU30HTAIBHO;
HCCIIEIOBAaHUE LIEHTPAJILHOTO Y/Aapa;
UCCIIEIOBAaHUE KAUEeHUs LMJIMHJIpA 110 HAKJIOHHOM MJIOCKOCTH;
HCCIIeIOBAaHUE JIBUYKEHUSI OpOYHOBCKOM yacTuIlbl (1o TpekaM [leppena);
UCCIIEIOBAaHUE N30TIPOLIECCOB;
UCCIIEIOBAaHUE N30XOPHOTO MPOoIiecca U OLIEHKa aOCOIIOTHOTO HYJIS;
UCCIIEIOBAaHUE OCTHIBAHUS BObI;
HCCIIeIOBAaHUE 3aBUCUMOCTH HANPSDKEHUS Ha MOJIF0CaX UCTOYHHUKA TOKA OT CUJIbl TOKA B LIETIH;
HCCIIeIOBaHUE 3aBUCUMOCTHU CHJIbI TOKA Yepe3 JaMIIOUYKy OT HANpsHKEHUsI Ha Hell;
UCCIIeIOBaHNE HAarpeBaHUs BOJIbl HarpeBarTeieM HeOOoJIbIIONH MOIIHOCTH;
UCCIIEZIOBAHUE SBJICHUS IEKTPOMArHUTHON MHIYKIIUH;
UCCIIeIOBAaHUE 3aBUCUMOCTH yIJIa IPEJIOMIIEHUS OT yIJla IaJleHMs;
HCCIIEIOBAaHUE 3aBUCUMOCTHU PACCTOSIHUSI OT JIMH3bI 10 U300pa)KeHUs OT PaCCTOSIHUA OT JIMH3bI 10 IPEMETa;
HCCIIeIOBaHUE CIIEKTPa BOJIOPOJIa;

HCCICOIOBAaHUEC IBHMXKCHUA ,Z[BOfIHBIX 3BE31 (1'[0 II€4yaTHbIM MaTepHanaM).

IIpoBepka runores (B TOM YUCIIE UMEIOTCS] HEBEPHBIE):
IIpU JBMKEHUH OpycKa IO HAaKJIOHHOW INIOCKOCTH BpeMsl IepeMEILICHUs Ha OTPEIETICHHOE PacCTOSIHUA TeM Oosiblie, yeM Oosblie Macca Opycka;
IIPU JBMDKEHUH OpycKa 10 HaKJIOHHOM MIOCKOCTH CKOPOCTh HPSMO MPONOPIMOHANIbHA ITYTH;
IIPU 3aTyXaHUU KOJIeOaHUH aMIUIMTyJa 00paTHO MPOIMOPIMOHAIbHA BPEMEHH;
KBaJ[paT CPEIHEro NepeMelieH st OpOYHOBCKOM YacTHUIIBI IPSIMO MPOIOPIMOHANIEH BpeMeHH HabmtoaeHus (1o Tpekam [leppena);
CKOPOCTb OCTBIBaHMsI BOJIbI IMHEWHO 3aBHCHUT OT BPEMEHU OCTBHIBAHMS;
HaIpspKEHUE TIPU NIOCIEA0BATEIbHOM BKIIIOUEHUH JIAMIIOUKH U PE3UCTOPA HE PABHO CYMME HAIPsDKEHUN Ha JIAMIIOUKE U PE3UCTOPE;

YroJ npejIoMJICHUA ITPAMO ITPOIMMOPHUOHAJICH YIJTy MaJICHUS;



IIPY IUVIOTHOM CJIO’KEHUH ABYX JIMH3 ONTHYECKHUE CUIIbI CKIIa/IbIBAIOTCS;
KoncTpynpoBanue TEXHUYECKUX YCTPONCTB:
KOHCTPYHPOBAaHUE HAKJIOHHOM MIIOCKOCTH ¢ 3aaaHHbIM KII/I;
KOHCTPYMPOBAHME PHIYa’KHBIX BECOB;
KOHCTPYMPOBaHUE HAKJIOHHON TNIOCKOCTH, IO KOTOPOH OpYCOK JABMKETCS C 3aJJaHHBIM YCKOPEHUEM;
KOHCTPYHPOBAHHE JIEKTPOABUTATEIS;
KOHCTPYHpPOBaHHE TpaHC(hOopMaTOpa;
KOHCTPYMPOBAHHME MOJEIIH TEIECKOIIA UM MUKPOCKOIIA.
TemaTnueckoe NJIAHHPOBAHHME

Temarudeckoe ruranupoBanue 1o ¢usuke aus 10-11-ro xiracca coctaBieHo ¢ yaeToM pabodeit mporpaMMbl BOCITUTaHUS. BocnuTaTeTbHBIN MOTEHIINAN TAHHOTO
yueOHorompeaMeTa 00eCeunBaeT peaqu3altio CIeAYIONINX [eJIEBbIX TPUOPUTETOB BocnuTaHus oOyyaromuxcst O00:

1. Pa3BUTHE IIEHHOCTHOTO OTHOIIEHUS K TPYAY KaK OCHOBHOMY CIIOCOOY TOCTUKEHUS )KU3HEHHOTO OJIaronoaydrs YeloBeKa, 3aj10Ty ero yCIenrHoro
podeccrnoHaIbHOTO0 CaMOOTIPEACTICHHS ¥ OLIYIIEHHS] YBEPEHHOCTHU B 3aBTPAIIIHEM JHE.

2. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHUS K cBoeMy OTeuecTBy, CBOEH Maiioi 1 00bIol PouHe Kak MecTy, B KOTOPOM YeJIOBEK BHIPOC U TIO3HA ITEPBHIS
pasocTH MHEeyAauu, KOTopas 3aBellaHa eMy peIKkaMHu U KOTOPYIO HYy’KHO 00eperars.

3. Pa3Burue HEHHOCTHOI'O OTHOIICHUS K IIPHUPOJAC KaK HCTOUYHHUKY JKU3HU Ha 3CMJ'I6, OCHOBC CaMOI'o €€ CyleCTBOBaHuUs, Hy>K,I[aIOIHCI>'IC$I B 3alIUTE U ITIOCTOAHHOM
BHHUMAHHUNCO CTOPOHBI YCJIOBCKA.

4. Pa3zButne OCHHOCTHOI'O OTHOIICHUA K 3BHAHHAM KaK UHTCIUICKTYAJIbHOMY PECYpPCY, 06ecnqu/IBanmeMy 6y/:(y1uee YCJIOBCKA, KaK pE3yJIbTaTy
KpOIIOTJIMBOI'O, HO YBJICKATCJIbHOT'O yqe6Horo Tpyaa.

Dusuka 10 kimace 68 4., 2 4. B HEIENIO.

Ne HaszBanue temsl Kon-Bo wacoB | Kon-Bo Koin-Bo
ypoka K/p 1/p
1 ®du3mKa 1 €CTeCTBEHHO-HAYYHbIH METOJ1 O3HAHUS TPUPOIbI 2
2 MexaHuka 28 3 3
3 OCHOBBI CIeIMaIbHON TEOPUH OTHOCUTEIILHOCTH 2
4 MonexynsipHas pu3mka U TEpMOJUHAMUKA. 18 2 1
5 ONEKTpOJMHAMMKA 12 1
6 IloBTOpEHNE 6
Hmozo: 68 6 4




Dusuka 11 kimace 66 4., 2 4. B HEIENHO.

No HasBanue temsl (pasuena) Kon-Bo wacoB | Koma-Bo Kosn-Bo
ypoka K/p a/p
1 DNEKTPOJMHAMHKA 43 4 6
2 KBanroBast pusuka. ®usnka atoMa 1 aTOMHOTO ~ s7Ipa 20 2 1
3 CrpoeHue BCeIICHHOM 3
66 6 7

Hmoczo:




TemaTnueckoe niaannposanme 10 kaacce (2022-2023 yu.r.)

Ne Tema ypoka Koa-| 1.3 Hara
BO
4yaco
B
Du3NKa U eCTeCTBEHHO-HAYYHBI MeTO/] MO3HAHUS MPHPOABI 2
1 |®Puszuka — pyHnameHTanbHas HayKa O puponae. MeTonbl HayYHOTo UccIeqoBaHus GU3NUECKUX SBIeHUH. MoaenupoBaHue 1 1-2
(bu3nveckux sBiIeHu U nporeccoB. Th Ha ypokax.
2 |®usnvecKuit 3aK0H — TPaHUIIbl MPUMEHUMOCTH. DU3NUecKre TEOPUU U IPUHIIMIT COOTBETCTBUS. Ponb 1 MecTo hu3nku B 1 3-4
(hOpMHPOBAHNH COBPEMEHHOW HAYYHOW KapTHHBI MHUPa, B IPAKTHUECKOH JIeITeNbHOCTH Jtojiel. du3nka u KyabTypa.
MexaHuka. 28
3 [paHuUIBI TPIMEHUMOCTH KIACCHUECKOH MEXaHUKH. 1 )
4 [BaxHeiine KHHEMaTHYECKHE XaPAKTEPUCTHUKH — CKOPOCTb, TIepeMEIleHHE. . 1 6,7
5 |OcHOBHEBIE MOAEIH TEN U IBUKEHUH 1 8
6 [BaxHeiimre KHHEMATHYECKHE XaPAKTEPUCTHKH —yCKOPEHUE. 1 9
7 |OCHOBHBIE MOJIENN TE U IBWKECHUI. 1 ]10,11
8 Vlabopamopnas paboma Nel «H3mepenue ycKopeHus npu pasHOYCKOPEHHOM OBUNCEHUUY
9 |[KuHemaTHKa MEPHOANYECKOTO IBUKCHHUS 1 12
10 |Pemenwue 3amay «KuHeMaTHKa MaTepUaIbHON TOUKK 1
11 |Konmponwvnas pavoma Ne 1 «Kunemamuka mamepuanbnoi mouku, 1
12 |AHanu3 KOHTPOIbHOM paboThl. HepInanpHas cucTeMa OTCYeTa. . 1 |13,14
13 Bakonsl MexaHuku HproTOHA 1 | 15,16
14 BzaumoneticTBre Tel. 3akoH BCeMHUPHOTO TATOTCHHS 1 |17,18
,30
15 Baxon ['yka 1 19
16 [3akoH cyxoro TpeHwus 1 20
17 Vlabopamopnas paboma Ne2 « Onpedenerue kodgpuyuenma mpeHus CKOIbHCEHUS» 1
18 |Pemenwue 3amay o Teme «3akoH ['yka, cuna TpeHws, 3aKoH BCeMHpHOTO TATOTSHUS 1 21*
19 |Koumponsuas paboma Ne 2. «/[lunamuka mamepuanvHoii mouKu» 1
20 |Aranmm3 KOHTPOIBHOU paboTHL. IMITyThC MaTepHanbHOW TOYKH U CHCTEMBI. VI3MeHeHre U COXpaHeHHe UMITYJIbCa. 1 |22-23
Vcrionp30BaHue 3aKOHOB MEXaHUKH JUI OOBSCHEHUS IBUKEHUS HEOECHBIX Tel U ISl pa3BUTHA KocMud. MccnenoBaHuii
21 [Pabota cHIBI . 1 24
22 MomHocTh 1 25
23 |MexaHnuecKas SHEPrusi CHCTEMBI Tel 1 |26,27
24 [3akoH coXpaHEHHsI MEXaHUYECKOH 3HEPIHH. 1 |28,29
25 Vlabopamopmuas paboma Ne3 «H3yuenue 3aKoHa COXPAHEHUSI MEXAHUYECKOU IHEPSUUY 1
26 |MexaHnueckue KojeOaHHs ¥ BOJHBIL. 1 |50-51
27 [Dueprus BonuHbl. [IpeBparieHust SHEPTUM IPH KOJIeOaHHSIX. 1 |52-53
28 |PaBHOBecHe MaTepHAILHON TOYKH M TBEPAOro Teia. Y CIOBHs paBHOBECHSI. MOMEHT CHIIBI 1




29 [PaBHOBecue KUJIKOCTHU U rasa. I[BI/I)KGHI/IC KHUIKOCTH U rasa. 1
30 |O6o6menre npoiiAEHHOrO MaTepraa
OCHOBBI CIENUAIBLHON TEOPUU OTHOCUTEIBLHOCTH 2
31 |MHBapHaHTHOCTH MOIYJISl CKOPOCTH CBETa B BaKkyyMe. [[pHHIINMTT OTHOCHTENBFHOCTH DHHINTEHHA. 1 |33-35
32 | CBs13p Macchl ¥ SHEPTrUM CBOOOTHON YACTHIIBI. DHEPTHUS TTOKOS 1 |36
MouiekyasipHas GuU3MKa U TEPMOIUHAMHUKA. 18
33 | MKT cTpoeHusi BEeIIeCTBa U €€ IKCIIEPUMEHTAIBHBIC TOKa3aTebcTBA. MOIeNb HICATBHOTO Ta3a. 1 |37
34 | ArperarHbie COCTOSIHUS BellecTBa. MoIeb CTPOCHUS KUKOCTH 1 |38
35 | /laBineHue rasa. 1 |39-40
36 | AOGconroTHas TeMIiepaTrypa Kak Mepa cpelHel KHHeTHISCKOW SHEPTUH TEILIOBOTO JBM)KCHHSI YaCTHII BEIICCTBA. 1 |4
37 | YpaBHEHHE COCTOSHUS HJICATHHOTO Ta3a. 1 |42
38 | YpaBHenue MenneneeBa—Knaneiipona. 1 |43
39 | H3omporieccsl 1 44
40 | Jlabopamopnas paboma Ne4 no meme « Onvimuas nposepka 3axona I eti-/Troccaka ». Unempykmaoic no T.B. 1
41 | Pemenue 3amau
42 | Koumponvnas paooma Ned « MKT» 1 45
43 | AHanu3 KOHTPOJILHOW paboOThl. BHYTpeHHSIS SHEpTHs 1 46
44 | Pabora u Terionepeaada Kak CriocoObl U3MEHEHHUs BHYTPEHHEH SHEPTUH. 1
45 | TlepBblii 3aKOH TEPMOTUHAMHUKH. . 1 47
46 | [IpuHIMIIBI ACHCTBHS TETUIOBBIX MAIIUH 48
47 | Pemenue 3amau 1
48 | HeoOpaTuMOCTh TEIJIOBBIX MPOIIECCOB. 1 49
49 | Pemenue 3a1au 1
50 | Konmponvuas paooma Ne 5 «Tepmoounamuka 1
DJIeKTPOIMHAMHUKA 12
51 | AHaiu3 KOHTPOJILHOM PabOTHI . DICKTPUIECKOE IMOJIE. 1 | 5455
52 | 3axon Kynona. POII yp 26 1 56
53 | Pemenue 3agau 1
54 | HanpspbkeHHOCTBD nekTpoctaTrueckoro nois. PO yp 27 1 | 5758
55 | Pemenue 3anau 1
56 | IIpoBoaHMKH, MOIYNTPOBOJHUKH U qudekTpuku. POII yp 32-35 1 | 5961
57 | Pemenue 3amau 1
58 | IloTenumain snexrpoctarnyeckoro mnoss POUI yp 27 1 62
59 | Pa3HOCTH MOTEHITHAIOB 1 63
60 | Konnencarop POIII 28 1 | 6465
61 | DHeprus 1EKTPOCTATHUECKOTO MOJIS 1 66
62 | Konmponsnasa paboma Ne 6 «dnekmpocmamuxay 1
IloBTOpEeHuUe 6
63 | AHanu3 KOHTPOJIBHOH paboThl Pemenue 3amau nmo teme «Knnemarukay 1
64 | Pemenue 3ay1a4 o TeMe «J{mHaAMUKa» 1




65 | Pemenue 3amau no teme «CraTHkay. 1
66 | Pemenue 3amau no teme «MKT u TepMomHamMuka 1
67 | Pemenue 3a1a4 o TemMe «JIEKTPOMHAMHUKA 1
68 | Ypok moaBeeHUs UTOTOB. 1

Hmozo: 68




TemaTnueckoe niaannposanme 11 kiaacce (2022-2023 yu.r.)

Tema ypoka Koa-so | 1.3 HMara
4acoB

JuekTpoanHamMuka 294 29

1 | IlocTosSiHHBIN 3JEKTPUUECKUN TOK 1 1,2

2 | Ucrounuku Toka B tekrpudeckoit renu. DJ[C. 3akon OMa j1st 0JJHOPOTHOTO IMPOBOTHUKA (YIacTKA IIETIH) 1 3.4

3 | DHeKTpoIBHKYIIAs CHJIA. 1 3

4 | 3aBUCUMOCTD YJCIIBHOTO COMPOTHUBIICHUS TIPOBOIHUKOB U MOJTYIIPOBOJHUKOB OT TEMITEPATYPHI. 1 5
CBepxXmpoBOIUMOCTh

5 | CoenrHEHUS MPOBOTHUKOB 1 6

6 | 3akon Oma 11 OJTHOM 1enu 1 7

7 | JlabopaTopHas padora Nel mo teme «Onpenenenne DJ[C 1 BHyTpEHHETO COMMPOTHBIICHHUS UCTOYHHUKA TOKA 1

8 | DeKTpUUYECKHiA TOK B IPOBOJHHUKAX, AIEKTPOIIMTAX, TOTYIPOBOIHUKAX, T'a3aX U BAKyyMe 1 8,9

9 | Pemenwue 3agau mo Teme «[10CTOSTHHBIN AIIEKTPUIECKHNA TOK» 1

10 | Konmponwvnasa pabomaNel no meme «llocmosinublil 21eKMpudecKuti mox» 1

11 | UeayKuust MAarHUTHOTO TIOJIS. 1 10,11,12

12 | [elicTBHEe MarHUTHOTO TIOJIsI HA TPOBOIHUK ¢ TokoM Cruta Amriepa 1 13,14

13 | Jlabopamopnasn paboma Ne2 no meme «Habarooenue deticmeusi MazHUMHO20 OIS HA NPOBOOHUK C MOKOM». 1

14 | [leficTBMe MarHUTHOTO TIOJIS HA ABMXKYIIYIOCS 3apsoKeHHYI0 yacTuily .Cuna Jlopenna. 1 15

15 | MaruuTHBIE CBOMCTBA BEIIECTBA. 1 17-19

16 | Pemenue 3agau no reme «MarHuTHble B3aMMOICHCTBUSD. 1

17 | Konmponvuasa paboma Ne2 no meme «MacHummvie 83aumo0eticmausy. 1

18 | 3aKOH AIEKTPOMArHUTHON MHIYKIUH. 1 20,21

19 | Jlabopamopnas paboma Ne3 no meme « HM3yuenue aenenus 31eKkmpomacHumHol uHoykyuuy. Uuc-owc TH 1

20 | DneKTpoMarHUTHOE MoJIe. 1

21 | [lepeMeHHBII TOK 1

22 | SIBnenue caMOMHAYKIUU. NTHAYKTHUBHOCTB. 1 22

23 | Pemmenue 3a1a4 « ANEKTPOMArHUTHAS UHIYKIUSD 1

24 | DHeprus AIIEKTPOMArHUTHOTO MoJis. Micnonp30BaHue 3IEKTPOMarHUTHOM HHAYKIWU. | 'eHeprpoBaHue IepeMEHHOTO 1 23,24,
NIEKTPUYECKOTO TOKA. 25

25 | MarauTosaeKTpuyecKasi MHIyKIus 1 26

26 | DnekTpoMarHuTHeIe KoseOanus. KonebaTenbHblil KOHTYD. 1 27

27 | Pemmenue 3a1a4 1o teMe «IEKTPOMATHUTHBIC KOJICOAHUSD 1

28 | Pemmenue 3a1a4 1o TemMe «NEKTPOMArHETU3M» 1

29 | Koumponwvnas paboma No3 1

DJIeKTPOMarHuTHoe u3jay4denne 14 Y4
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30 | DneKTpOMarHUTHBIE BOJHBIL. 28,29

31 | DHeprus, nepeHOCHMas YIEKTPOMArHUTHBIMU BOJIHAMH. J|aBJICHNE U MMITYJIBC SJIEKTPOMArHUTHBIX BOJIH. 30-31

32 | JInama3oHbI SJIEKTPOMArHUTHBIX U3ITy4eHUN 32

33 | IIpakTrueckoe MpUMEHEHHE JIEKTPOMArHUTHBIX N3TTyYCHUH. 33,34

34 | I'eomerpuueckas ontuka. [Ipuanun [roitrenca. [lpenomienne BoJH. 35,36

35 | Jlabopamopnas paboma Ned no meme « Onpedenenue nokazameJisi NPELOMIACHUS CMEKLA»

36 | [ToHOE BHYTpEeHHEe oTpaxenue . Jlucnepcus ceera 37

37 | BonHOBEIE cBOlicTBA cBeTa. MIHTEepdepeHIns BoJIH. B3anMHoe ycuiieHre u 0ciiadJieHre BOJTH B TPOCTPAHCTBE. 38-40
KorepeHTHBIC NICTOYHUKH CBETA

38 | Iudpakmnus ceera. Audpakmnus cBera Ha menu. JudpakimorHas pemrerka. 41-42

39 | Pemenwue 3amgau no reme «MHTEphEepeHnns u nudpakins CBETa»

40 | JladopaTopHas padora Ne5 no Teme «Habmronenne narepdepennnu u qudpaxmun ceetay Mactpykraxk o OT.

41 | JIa6opaTopHasi paboTa Ne6ro Teme «3mepeHune UIMHBI CBETOBOW BOJIHBI C TOMOILBIO TU(MPAKIIUOHHON PEHIETKI.

42 | Pemenue 3ama4d o Teme «BoTHOBBIE CBOWCTBA CBETa»

43 | KoutpoJubHasi padota Ned 1o teme «NeKTPOMarHUTHOE U3TyUEHHE)

KBantoBasi ¢pusnka. @Pusuka aroma u aromuoro siapa 20 4

44 | Tunote3za M. ITnanka. ®ortosnekrpuuecknii 3pdexr. PoToH 20 43

45 | . KoprycKyIsipHO-BOJTHOBOM yaju3M 44

46 | BonHoBble cBolicTBa yacTuil. Coomuoutenue neonpedenennocmelti I eizenbepea. 45

47 | IlmanerapHas MOJIeb aTOMA. 46

48 | OOBsICHEHHE JIMHEHYATOTO CIIEKTPa BOJIOPOIa Ha OCHOBE KBAHTOBHIX MTOCTYIaTOB bopa 47

49 | Jlabopamopnas paboma Ne7 no meme «Habnoodenue cniowno2o u tuneiyamoeo cnekmposy Hucmpykmaosic no Th. 48,49

50 | ITornomenue u U3IydeHUe ceera aroMoM. Jlazep

51 | Pemenwue 3agau no reme «KBaHTOBast TEOPHUS IIEKTPOMArHUTHOTO U3ITyYCHUS M BEIIECTBA»

52 | Konmponvnaa paboma Ne5 «KBaHTOBasi TEOPHS DIIEKTPOMATHUTHOTO M3JIyYCHHS U BEIIECTBA»

53 | CocTaB ¥ CTpOCHHE AaTOMHOTO SI/Ipa. 50

54 | DHeprus CBSI3U AaTOMHBIX SJED. 51

55| Buapl paguoakTUBHBIX ITPEBPAIICHUI aTOMHBIX SIIIED. 52

56 | EcTecTBeHHast paOaKTUBHOCTD. 3aKOH paJHO0aKTUBHOIO pacraga 53

57 | Snepubie peakuuu. MickyccTBeHHas! painOaKTUBHOCTD 54

58 | llenHas peakius AeneHUs saep. SnepHas sHepreTuka 55,56

59 | buonorudeckoe IeHCTBUE PaIHOAKTUBHBIX H3ITY4CHUIA 57,58

60 | Pemenue 3anay «du3uka aTOMHOTO SApPa»

61 | DnemeHTapHbIE YaCTHUIIBI 59,60

62 | ®yHgamMeHTalbHbIE B3aUMOICHCTBUS 61,62

63 | Konmponvnas paboma Ne6«Duznka aTOMHOTO SApa»

Ctpoenne Beenennoii 2 Y




64 | CoBpeMeHHBIE MPEACTABICHUS O TIPOUCXOXKIeHUH 1 dBotonnu CoutHia u 38e31. Kimaccudukanus 38e371. 3Be3/b1 U 1 63-67
HUCTOYHUKHU UX SOHCPIUH.
65 | Nanakruka. [IpencraBieHne 0 CTPOSHUH | HBOJIIONMK BeeneHHOH 1 68-71
66 | MitoroBoe moBTOpEHME 1
Hmozo: 66




JIner KoppeKTHPOBKHU padoyeil MporpaMmal 10

peaMeT
yuutenst MBOY COUI a. Ky6anb
(®HO)
Kirace HasBanue paszznena, | lata mnposenenuss mno | [Ipuumna koppextupoBku | Koppexrupyroniue [ara mnpoBeneHus 1o
TEMBI IUIAHY MEPOTIPUSITHS dakTy




	Рабочая программа учебного предмета (курса)
	Планируемые результаты обучения физике в 10-11 классах.
	Личностными результатами обучения физике в средней (полной) школе являются:
	Метапредметные результаты:
	Предметные результаты:
	По окончании изучения курса обучающийся научится:
	Обучающийся получит возможность научиться:
	Тепловые явления
	Электромагнитные явления
	Обучающийся получит возможность научиться: (1)
	Квантовые явления
	Обучающийся получит возможность научиться: (2)
	Элементы астрономии
	Обучающийся получит возможность научиться: (3)
	В результате изучения учебного предмета «Физика» на уровне среднего общего образования:
	Выпускник на базовом уровне получит возможность научиться:
	Содержание 10 класс
	Механика
	Основы специальной теории относительности
	Молекулярная физика и термодинамика
	Электродинамика
	Квантовая физика. Физика атома и атомного ядра
	Строение Вселенной
	Углубленный уровень
	Механика (1)
	Молекулярная физика и термодинамика (1)
	Электродинамика (1)
	Основы специальной теории относительности (1)
	Квантовая физика. Физика атома и атомного ядра (1)
	Строение Вселенной (1)
	Примерный перечень практических и лабораторных работ (на выбор учителя)
	Тематическое планирование
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