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IInanupyemsle pe3yabTaThl 00y4yeHus pusnke B 10-11 knaccax.
OOyuenue (usmke 1Mo JaHHOH MporpamMme CocoOCTBYET OPMHUPOBAHUIO Y 00YUAIOIINXCS TMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX PE3yJIbTaTOB
00y4eHUsI, COOTBETCTBYIOLINX TPEOOBAHUAM (eIepabHOI0 rOCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOI'O OOIET0 00pa30BaHUsL.

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOHM 00pa30BaTEIbHON MPOTrpaMMbI JOJKHBI OTPaXaTh:

1) poCCHICKYIO TPaXIaHCKYI0 UICHTUIHOCTD, TATPHOTH3M, YBOKEHHE K CBOEMY HApOy, YyBCTBA OTBETCTBEHHOCTH Tiepel PonHOIM, TOPOCTH 3a CBOM Kpaii, CBOIO
Popuny, mpomiioe U HacTOsIIee MHOTOHAIIMOHATBHOTO Hapoia Poccnn, yBakeHUE rocyJapCTBEHHBIX CHMBOJIOB (rep0, duiar, rTuMH);

2) TpaXIaHCKYIO TIO3UIIMIO KaK aKTHBHOT'O M OTBETCTBEHHOTO WIEHA POCCHICKOT0 O0IIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC IIPaBa v 0053aHHOCTH,
YBaXKAFOIIETO 3aKOH U MPABOIIOPSIOK, 00JIaAI0NIeT0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPHUHUMAFOIIECTO TPAIUIIMOHHBIC HAIIMOHAIbHBIC U
o0ImIeueIoBeYeCKrue TYMaHUCTHYCCKHUE U JEMOKPATUIECKIE [ICHHOCTH,

3) TOTOBHOCTH K City’keHHI0 OTEUeCTBY, €ro 3alluTe;

4) chopMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBCHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYD, a TAK)KE Pa3IUIHBIX (hOPM 0OIIECTBEHHOTO CO3HAHUSI, OCO3HAHUE CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;

5) chopMHPOBaHHOCTH OCHOB CAMOPA3BUTHS M CAMOBOCIIUTAHHSI B COOTBETCTBHH C OOIICUYCTIOBEUCCKUMHE [IEHHOCTSIMH U UJcajlaMU TPasKJaHCKOTO O0IIIeCTBa,;
TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSATEIHHOM, TBOPYECKOW U OTBETCTBEHHOW JIEATEIIHHOCTH;

6) ToslepaHTHOE CO3HAHUE M MTOBEICHHE B MOJUKYJITYPHOM MUPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH JAMAJIOT C APYTHUMH JIFOJbMH, TOCTUTATh B HEM
B3aMMOTIOHMMAaHUsI, HAXOJUTh OOIIKE IETH U COTPYIHUYATH ISl UX JOCTHXKEHHUS, CIIOCOOHOCTh TPOTUBOCTOSTH UCOJIOTHU IKCTPEMHU3MA, HAIIHOHATTU3MA,
KCeHO()OOMH, TMCKPUMHUHALIUY TIO COIMATBHBIM, PEIMTHO3HBIM, PACOBBIM, HAITMOHAJILHBIM MPU3HAKAM U JAPYTUM HETATUBHBIM COIIMAJILHBIM SIBIICHUSIM ; (B pejl.
[Mpukaza Munoopuayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKK COTPYJAHUYECTBA CO CBEPCTHUKAMH, IETHbMH MITAIIIETO BO3pAcTa, B3pOCIBIMU B 00pa30BaTeILHOM, OOIIIECTBEHHO TOJIE3HOM, yueOHO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM U IPYTUX BUAAX ACATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHKE M TIOBE/ICHHE HA OCHOBE YCBOCHHUS OOIIIEYETIOBEUECKUX IIEHHOCTEH;

9) rOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHUIO, HA MPOTSHKCHUH BCEH JKU3HM; CO3HATEIBHOE OTHOIICHUE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHOM MPOo(hecCHOHANBEHOM U 00IIIECTBEHHOH IeITeTbHOCTH;

10) scTeTHUecKoe OTHOLICHHE K MUPY, BKJIFOUAsi 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, OOIICCTBEHHBIX OTHOIIICHHIA;

11) npuHSATHE U peaTu3aIliio [IEHHOCTEH 3J0POBOTO U OE€30MaCHOT0 00pa3a KU3HHU, MOTPEOHOCTH B (PU3UIECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-
037I0pPOBUTEIHHOM JIEATEIbHOCTHIO, HETIPUSATHE BPEAHBIX MPUBBIUEK: KYPEHHS, YIIOTPEOICHUS aIKOT0JIsl, HAPKOTHUKOB;

12) 6epexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UIECKOMY M IICUXOJIOTHIECKOMY 3I0pPOBBIO, KaK COOCTBEHHOMY, TaK U JAPYTHX JIOJCH, yMEHUE
OKa3bIBaTh MEPBYIO TOMOIIIb;

13) oco3HaHHBI# BEIOOp OyayIIei TpoecCuu 1 BO3MOXKHOCTEH pear3alii COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOIICHUE K MPO()ECCHOHAILHOM JeSITEITbHOCTH
KaK BO3MOKHOCTH y4aCTHUs B PEIICHUU JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIMOHATBHBIX MPOOIIEM;

14) chopMHPOBAHHOCTD YKOJOTHUECKOTO MBIIUICHHS, TOHUMAHHS BIIMSHUS COLMATbHO-KOHOMUYECKHX MPOIIECCOB HA COCTOSTHHE MPUPOIHOMN U COIMATBHOMN
CpeIbl; MPUOOPETEHUE OMBITA YKOJIOTO-HAMPABICHHON JAESITETbHOCTH;

15) OTBETCTBEHHOE OTHOIIICHHE K CO3/IaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHSATHUS IIEHHOCTEH CEMEHHOM KU3HH.



MeTanpeaMeTHbIe pe3yJIbTAThl OCBOCHUS OCHOBHON 00pa30BaTeIbHOMN MPOrpaMMbl TOJHKHBI OTPaXKaTh:

1) yMeHue caMOCTOSITEIBHO ONPEACTSTh LK JeITEIbHOCTH M COCTABIISATh TUIAHBI IESITETBHOCTH; CAMOCTOSITEIEHO OCYIIECTBIISATh, KOHTPOJIIMPOBATh U
KOPPEKTHPOBATH ACATEIbHOCTD; UCIIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI TSl JOCTHKEHUS MIOCTABIICHHBIX 1€ U pealn3alnu IIaHOB AeITeIbHOCTH; BEIOUPATh
YCIIEUIHBIE CTPATETUU B PA3ITUYHBIX CUTYalUsX;

2) yMEHHE MPOJYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MIPOLIECCE COBMECTHOM JACSATEIBHOCTH, YUUTHIBATD TIO3ULUH APYTUX YUACTHHUKOB JIESITEIBHOCTH,

3¢ (eKTHBHO pa3peniaTh KOHPIUKTHI;

3) BIIaJicHHE HABBIKAMU [T03HABATEIbHOM, y4eOHO-HCCIICI0BATEILCKOW M IPOCKTHOM JISSITEIIbHOCTH, HABBIKAMH PAa3peLICHUs IPOOIeM; ClIOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITETbHOMY IOUCKY METOZOB PEILICHHUs IIPAKTHUECKUX 33]a4, IPUMEHEHHUIO Pa3IMYHBIX METO0B IIO3HAHUS;

4) rOTOBHOCTB U CHOCOOHOCTB K CAMOCTOSITEINBbHON HH()OPMAIIMOHHO-IT03HABATEIILHOM ACATEIBHOCTH, BIIA/ICHUE HABBIKAMU TIOJIyYSHUsI HEOOX0 MO HHpOpMAaLIH
U3 CIIOBapel pa3HbIX THIIOB, YMCHHUE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX HHPOPMAINN, KPUTUYECKU OI[CHUBATh U HHTEPIPETUPOBATH HH(OPMALHIO,
MOJIy4aeMyI0 U3 pa3JInYHbIX UCTOUYHHMKOB; (B pea. [Ipuka3za MunoOpHayku Poccun ot 29.12.2014 N 1645)

5) yMeHHe UCTIONB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHONOruit (nanee - UKT) B pelieHu: KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 33124 ¢ COOTIOICHUEM TPeOOBAaHUH H)PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNUS, TPABOBBIX U AITUYECKUX HOPM, HOPM
nH()OPMAMOHHOW OE30MMaCHOCTH;

6) yMeHHe ONpeaeNiaTh Ha3HaYCHHE U QYHKIMH Pa3INYHbIX COL[HATbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITEIbHO OIICHUBATh ¥ IPUHUMATH PEIICHHS, OTNPEICISIONINE CTPATETHIO TIOBECHUS, C YUETOM I'PaKJaHCKHX U HPABCTBEHHBIX [IEHHOCTEIH;

8) BnajeHue SI3BIKOBBIMU CPEICTBAMHU - YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, HCIIOIb30BaTh aJICKBAaTHBIC S3bIKOBBIC CPEICTBA;

9) BiajieHHe HABBIKAMU MTO3HABATEIBHOM pe()IEKCUH KaK OCO3HAHHSI COBEPIIAEMbIX ISHCTBUI U MBICIUTEIIBHBIX MPOIECCOB, MX PE3YJIbTATOB U OCHOBAHMUIA, TPAHUII
CBOETO 3HAHUS W HE3HAHMS, HOBBIX MIO3HABATEIBHBIX 3314 M CPEJICTB MX JTIOCTHIKCHHUS.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl YCTAaHABIUBAOTCS JUI YyUEOHBIX IPEIMETOB Ha 6a30BOM U YIIIyOJIEHHOM YpPOBHSIX.
[IpenmeTHbIEC pe3yIbTaThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHOM MPOTpaMMBI JIJIsl YI€OHBIX MTPEIMETOB Ha 0230BOM YPOBHE OPHEHTHUPOBAHBI Ha 0OecTieyeHne

MPEUMYIIECTBEHHO 00I1Ie00pa30BaTeIbHOMN U OOIIEKYIHTYPHOM MOATOTOBKH.

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI ISl y4€OHBIX IPEIMETOB Ha YIIyOJIeHHOM YPOBHE OPHUEHTUPOBAHbI
MPEUMYIIECTBEHHO Ha IMOATOTOBKY K MOCIEIyIomeMy IpoQecCHOHaTbHOMY 00pa30BaHUI0, pa3BUTHE WHANBUIYAIBHBIX CIIOCOOHOCTEH 00yJaromuxcs myTeM Ooee
riTyOOKOT0, YeM 3TO MpeyCcMaTpuBaeTcs 6a30BBIM KypcOM, OCBOEHHEM OCHOB HAayK, CHCTEMAaTHYECKUX 3HAHUN M CITOCOOOB JIEHCTBUMN, MPUCYIINX JaHHOMY
yueOHOMY MIpeIMETY.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MHTETPUPOBAHHBIX YUEOHBIX MPEAMETOB OPUEHTUPOBAHBI HAa (POPMUPOBAHUE LIETOCTHBIX MPEICTABICHUNA O MUPE U 001IeH
KyJbTYPbl 00YHAIOIIKXCS IIyTEM OCBOEHUS CUCTEMAaTUYECKUX HAyUHBIX 3HAaHUH U CIIOCOOOB JIEHCTBUI Ha METalpeIMETHOW OCHOBE.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl JOJDKHBI 00eCcTIeYMBAaTh BO3SMOXHOCTD JAbHEHUIIET0 YCIEITHOTO Npo(ecCHOHAIBHOTO
oOydeHus WK nNpodeccuoHabHOM 1eATeIbHOCTH

Nzyuenue npeameTHoit obaactu "EctecTBeHHBIC HAYKH'", K KOTOPHIM OTHOCUTCS (DM3HUKA, JOJIKHO OOCCTICUHTh:
-c()OpMHUPOBAHHOCTH OCHOB I1€JIOCTHON HAyYHOW KapTHHBI MHUDPA;
-(popMupoOBaHUE MOHUMAHUS B3aUMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;




-c(hopMUPOBAHHOCTH MOHUMAHHUSI BIMSIHUSL €CTECTBEHHBIX HAYK HAa OKPY’KAIOIIYIO Cpely, SKOHOMHUECKYI0, TEXHOJIOTHUECKYI0, COLUANIBHYIO U ATUYECKYIO Cephl
NesITeIbHOCTH YEJIOBEKa;

-CO3/IaHKE YCIIOBHH JJIsl pa3BUTHUS HABBIKOB yUeOHOM, MPOEKTHO-NUCCIIEA0BATENLCKOM, TBOPUECKOM ACATEIBHOCTH, MOTHBALIMU 00YUYaIOIIMXCS K CAMOPa3BUTHIO;
-c(hopMUPOBAHHOCTH YMEHUI aHATM3UPOBATh, OLICHUBATH, IPOBEPATH HAa JOCTOBEPHOCTH M 0000IIaTh HAYYHYIO HH(OPMAIIHIO;

-c(hopMUPOBAHHOCTH HABBIKOB 0€30MacHO pabOTH BO BpeMs IIPOSKTHO-UCCIIEI0BATEIbCKON M SKCIIEPUMEHTAIBLHON IEATEIIEHOCTH, IIPH UCTIOIb30BAHUHT
71a00paTOPHOTO 000PYAOBAHHSL.

TD66OBaHI/I${ K IIpEAMETHBIM PE3VYJIbTaTaM OCBOCHUS 0azoBoro KypcCa (1)I/I3I/IKI/I JOJIKHBI OTpa’KaTh:

1) copMHUPOBAHHOCTH MPEACTABICHHUH O POJIH U MeCTe (U3UKK B COBPEMEHHON HAyYHOM KapTHHE MUPA; IOHUMaHKHe (GU3NIECKOM CYIHOCTH HAOII0AaeMBbIX BO
Bcenennoli siBiieHMIA; MTOHUMaHKUE PO GU3HKU B (POPMHUPOBAHUH KPYro30opa M GyHKIIMOHATLHON IPaMOTHOCTH YEJIOBEKA JIJIS PEIICHUS MPAKTUYECKUX 3a/1a4,

2) BIIaJIcHKE OCHOBOIOJIAral0IUME (DU3UUECKIUMU TIOHITHAMHE, 3aKOHOMEPHOCTSIMHU, 3aKOHAMHU M TCOPUSAMHE; YBEPEHHOE M0JIb30BaHUE (DU3UUECKON TEPMHHOIOTHEH
1 CUMBOJIMKOM;

3) BiajicHHe OCHOBHBIMU METOIaMH HAYYHOTO MO3HAHMUS, HCIIOJIb3YEMbIMHU B (DU3UKE: HAOIIOICHUE, ONTMCAHUE, H3MEPEHHUE, IKCIIEPUMEHT; YMEHUS 00pabaThiBaTh
pe3yNbTaThl U3MEPEHUH, 0OHAPYKUBATH 3aBUCUMOCTh MKy GU3MUECKUMHU BEJIMUYNHAMU, OOBSCHATD MOJIyYCHHBIE PE3YJIbTAThI U JIENIaTh BBIBOIBI,

4) chopMUPOBAHHOCTH YMEHHSI PEIIaTh (PU3UUCCKHE 3a/1a4H;

5) chopMHPOBaHHOCTH YMEHHS IIPUMEHSTD TOTyUYEHHbIC 3HAHUS I O0BACHEHHS YCIOBHUI MPOTEKaHUs PU3MIECKUX SBICHUN B IPUPOJIE U IS TIPHHSTHS
MPAKTUYECKUX PELICHHUI B IOBCEAHEBHOM KU3HU;

6) chopMHPOBAHHOCTH COOCTBCHHOM MO3UIIMHU 110 OTHOIICHHUIO K (GH3HUYECKOi HH(OpMAIIUH, TOTy4aeMO# U3 Pa3HbIX HCTOYHUKOB;

7) oBnanenue (chopMUPOBAHHOCTD TPEICTABICHUH ) TIPAaBHIIaMHU 3aMCH (prU3nIecKuX GopMyIT pesibe(HO-TOUEUHOU CHCTeMbl 0003HadYeHuit JI. Bpaiins (s ciaenbix
U cnaboBuasImx odyyaromuxcs). (. 7 BBeaeH [Ipukazom Munooprayku Poccnu ot 31.12.2015 N 1578)

TDC6OB8.HI/I$I K NpCAMCTHBIM PE3yJbTaTaM OCBOCHUA VFJIV6H6HHOFO Kypca d)I/I3I/II(I/I JOJIXKHBI BKJIFOYATb Tpe60BaHI/I$I K pe3yJjibTaTaM OCBOCHHA 0a30BOro KypcCa u

JOTIOTHUTEIBHO OTPaXKaTh:
1) chopMHUPOBAHHOCTH CHCTEMBI 3HAHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSX, MPE/ICTABICHHU# 0 JeiicTBUU BO BeeneHHoi pusnyeckux
3aKOHOB, OTKPBITBIX B 36MHBIX YCITOBUSX;

2) cOpMHPOBAHHOCTH YMEHHS MCCIIEI0BATh H aHAIM3UPOBATH pa3HO0Opa3Hble PU3UUECKUE SIBICHUS U CBOWCTBA 00OBEKTOB, OOBSICHSITH IPUHIUITH PAOOTHI U
XapaKTEPUCTUKU MPUOOPOB U YCTPOMCTB, OOBSICHATH CBSI3b OCHOBHBIX KOCMUYECKHX 00BEKTOB C Te0(U3NUECKUMU SBIICHUSIMH;

3) BiIajicHHE YMEHHUSIMH BBIIBUTATh THITOTE3bI HA OCHOBE 3HAHKS OCHOBOIOJIAraoIuX (U3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, TIPOBEPSATH MX
AKCTIEPUMEHTAILHBIMU CPEICTBAMU, (OPMYITUPYS 1IE€TTb UCCIEOBAHUS;

4) BnaJieHNE METOIaMHU CaMOCTOSITEIIbHOTO TNIAHMPOBAHUS M IPOBEICHUS (PU3MUYECKIX IKCIIEPUMEHTOB, ONIMCAHUS U aHAJIM3a MTOJyYeHHON H3MEePUTEIbHOMN
nH(OpMaIINH, OTIPEeIeTICHHsI TOCTOBEPHOCTH MOMYUYEHHOTO Pe3yIbTarta;

5) chopMHPOBaHHOCTH YMEHH# TPOrHO3UPOBATH, AHATTM3UPOBATH M OLIEHUBATH MOCJIECICTBHS OBITOBOI U MPOU3BOCTBEHHOM JEATEIIEHOCTH YEIOBEKA, CBA3aHHOM C
(bU3UYECKUMU TPOIIECCaMHU, C TIO3UITUHN IKOJIOTHIECKON 0€30TacHOCTH.

JIMYHOCTHBIMH pe3yJbTaTaMM 00yueHus pusuke B cpeaHei (MMOJTHOI) IIKOJIe IBJISIOTCS:
e c(hopMHUPOBAHHOCTH MO3HABATEIbHBIX UHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX CLIOCOOHOCTEH yuaIuxcs;



yOeXKIEeHHOCTh B BO3MOYKHOCTH MTO3HAHUS IPUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOT'0 HCIIOIB30BaHUS TOCTHKEHUN HAYKU M TEXHOJIOTHH IS
JaTbHEUIIEro pa3BUTHSI YEJIOBEUECKOTI0 O0IIECTBA, YBaKEHHE K TBOPLIAM HAyKU M TEXHUKH, OTHOILIEHHUE K (PU3MKE KAK K SIIEMEHTY
00I11e4eTI0BEYECKON KYIbTYPHI;

CaMOCTOSITENILHOCTh B TPUOOPETEHUH HOBBIX 3HAHUH U MPAKTHYECKUX YMEHUIA;

TOTOBHOCTB K BBIOOPY KH3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU MHTEPECAMH U BO3MOKHOCTSIMHU;

MOTHBAIMs 00pa30BaTENILHON AEITEIBHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO-OPUEHTHPOBAHHOTO MOIX0/1a;

(bopMHpOBaHKE LICHHOCTHBIX OTHOLIEHUH APYT K JPYTY, K YUUTEII0, K aBTOpaM OTKPBITUI 1 U300peTeHu, K pe3ysbTraTaM 00yueHHMs..
MeTtanpeameTHble pe3yJibTaThl:

OBJIa/ICHUE HAaBBIKAMHCAMOCTOATEIBHOTO MPUOOPETEHUSI HOBBIX 3HAHH, OpraHU3alMK yueOHOM NesITeIbHOCTH, TOCTAHOBKY 1IeJICH, TUTaHUPOBAHMS,
CaMOKOHTPOJIS U OLICHKH PE3yJIbTATOB CBOECH JEATEIBHOCTH, YMEHUSIMU NIPEABUIETH BO3MOXKHBIE PE3YJIbTaThl CBOUX JIE€HCTBUM;

MOHMMAaHHE PA3INIUN MEKIY UCXOTHBIMU (paKTaMU M TUIIOTE3aMH JUISI UX OOBSICHEHUS, TEOPETHUECKUMH MOJICIISIMU M pEalTbHBIMU 00bEKTaMH,
OBJIa/ICHUE YHUBEPCAILHBIMU CIIOCOOAMHU AEATEIBHOCTH Ha IPUMEPAX BBIABM)KEHUS TUIIOTE3 17151 00BsCHEHNS U3BECTHBIX (DAaKTOB U
HKCIEPUMEHTAIBHOMN MPOBEPKH BBIABUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUIECKUX MO/JIENICH TPOIIECCOB WIIH SIBJICHUH;

(dhopMHpOBaHHE YMEHHI BOCIPHHUMATH, TIepepadaThIBaTh U MPEIbIBIATH HHPOPMAIIHIO B CIIOBECHOW, 00pa3HOM, CUMBOJIMYCCKOU (hopmax,
aHAJIM3UPOBATh U NepepadaThIBaTh MOIYUYEHHYIO HH(POPMALIMIO B COOTBETCTBUH C ITOCTABICHHBIMHU 33/1a4aMH, BBIJIENIATH OCHOBHOE CO/IEpIKaHHUE
IIPOYUTAHHOI'O TEKCTA, HAXOUTh B HEM OTBETHI Ha MIOCTaBJICHHBIE BOIIPOCHI M U3J1araTh €ro;

MPUOOpPETEHUE ONBITA CAMOCTOATEIBLHOTO MTOMCKA, aHaJIN3a U 0TOOpa MHPOPMAIIUH C UCIIOJIBb30BAHUEM PA3IMYHBIX HCTOUHUKOB M HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH JIJIsl pelIeHMs] T03HAaBaTEIbHBIX 33/1a4;

pa3BUTHE MOHOJIOTHUECKOH U IMAJIOTHUECKON PeUH, YMEHUS BBIPAXKaTh CBOM MBICJIM M CIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TOHUMATh €r0
TOYKY 3pEHMsI, IPU3HABATH IIPABO APYTOro YEJI0BEKAa HA HMHOE MHEHHUE;

OCBOEHUE MPUEMOB JIEHCTBUI B HECTAaHIAPTHBIX CUTYAIUIX, OBJIaJIEHUE SBPUCTUUECKUMU METO/IaMHU pELIeHHUsI TPOOIIeM;

¢dbopmHpoBaHKEe YMEHHH paboTaTh B IPYIIIE C BBIMOJIHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, TPEACTABIATh U OTCTAUBATh CBOU B3IJISAABI U
yOexJIeHHsI, BECTH JTUCKYCCHIO.

IIpenmerHble pe3yJbTaThl:

IIOHMMAaHHUE CMBbICIIA TOHATHI:

¢duznveckoe ABneHUE, GU3NIECKUN 3aKOH, BEIIECTBO, B3aUMO/ICHCTBIE, SJIEKTPUUECKOE [10JIe U MAaTHUTHOE 10JI€ KaK YacTHBIE CITy4YaH MPOsBIECHUS
3JIEKTPOMArHUTHOT'O MOJIs, BOJTHA, aTOM, aTOMHOE JIp0, HIOHU3UPYIOLIUE U3TyYeHUS; (PU3NUECKUX BEIMYMH: MYTh, CKOPOCTb, YCKOPEHHUE, Macca,
IUIOTHOCTb, CHJIA, TaBIEHUE, UMITYJIbC, Pa00Ta, MOIITHOCTh, KHHETUYECKAsl SHEPT s, TOTEHIIHAIbHAs SHEPTHsl, KO3 PUIINEHT MOJIE3HOTo AeHCTBUS,
BHYTPEHHSS SHEPTusl, TEMIIEpaTypa, KOJIMUECTBO TEIUIOTHI, YAelbHas TEIIOEMKOCTh BEILIECTBA, BIIAYXHOCTh BO3/yXa, dJIEKTPUUECKUHN 3apsij, cuia
ANEKTPUYECKOTO TOKA, DJIEKTPHUUECKOE HAMPSIKEHHUE, FIEKTPUUECKOE CONPOTUBIIEHNE, pa00Ta M MOIIHOCTh 3JIEKTPUUECKOTO TOKa, (HOKyCHOE
paccTosiHUE JIMH3bI, ONTUYECKAasl CUJIa JINH3bI; (pu3ndeckux 3akoHoB: [lackans, Apxumena, HploToHa, BCeMUPHOTO TATOTEHUS, COXPAHEHUS UMITYJIbCA
Y TIOJTHOW MEXaHUYECKOM HEPIUH, COXPAHEHUS DHEPTHH B TEIUIOBBIX IIPOLIECCAX, COXPAHEHHUS AIEKTPUUYECKOTo 3apsaa, OMma ais yyacTka
JJEKTpUYeCKON 1enu, Jkoyiss —JIeHna, NpsAMOIMHENHOrO PacpOCTPAHEHUS CBETA, OTPAXKEHUS U IIPEIOMIICHUS CBETA;

(bopMHpOBaHKE 3HAHUN O CTAHOBJIEHUH (DPU3UKHU KaK HayKH, O BKJIaJIe OT€YECTBEHHBIX U 3apYOEKHBIX KIIACCUKOB (DM3UKHU B Pa3BUTHE HAYKU U
TEXHUKH, 00 SKOJIOIMYECKHUX MpodsIeMax U MyTsIX UX PEeIICHUs;



npuoOpeTeHne YMeHNUH T0Ib30BATHCS METOIaMH HAyYHOT'O MCCIIeIOBaHUS SBJICHUN TPUPO/IbI, TPOBOIUTH HAOIIOACHNUS, INTAHUPOBATH U BBITIOIHATD
HKCIEPUMEHTHI C UCIIOJIb30BaHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX IPHUOOPOB, MPEACTABIATH PE3yIbTaThl N3MEPEHUH C TOMOIIBIO TaOHII,
rpaduKoB u HopMyJ1, OOBSICHITH NOTYUYCHHBIE PE3YIbTATHI U JIEJIaTh BHIBOJIBI, OLIEHUBATH MTOTPEUTHOCTH PE3YIbTaTOB U3MEPEHUH, peIaTh 3a/1a41 Ha
PUMEHEHHE U3yYCHHBIX (PU3UUYECKUX 3aKOHOB;

IIOHUMaHKE U CIIOCOOHOCTh OOBSICHUTH (PU3UYECKHUE SIBIICHUS: PABHOMEPHOE NMPSIMOJIMHENHOE ABHKEHHE, PABHOYCKOPEHHOE NMPSIMOJIMHEHHOE
JBIDKEHUE, MEXaHUYECKUe KoJieOaHMUs U BOJIHBI, HCIIApEHUE, KOHACHCAIHS, KUTICHHE, TUIABICHUE, KPUCTAIUTU3AIM, JIEKTPH3aIH Tell,
B3aUMOJICHCTBHE IIEKTPUUECKUX 3aps10B, B3AUMOJACUCTBUE MAarHUTOB, ICUCTBUE MAarHUTHOIO IIOJISL HA IIPOBOJHMK C TOKOM, TEILIO BOE

NEHCTBUE TOKA, JIEKTPOMAarHuTHasl HUHAYKLUS, OTPaKEHUE, IIPEJIOMIICHUE U TUCIIEPCUs CBETA, BOSHUKHOBEHUE JIMHEWUYATOr 0 CIIEKTPa U3JIy4EHNUs,
MCTOJIb30BaHUE (PU3HUUECKUX TPUOOPOB U U3MEPHUTEIHHBIX HHCTPYMEHTOB /ISl H3MEPEHHsI (PU3MYECKUX BEIMYHMH: PACCTOSHUE, TPOMEXKYTOK
BPEMEHH, Macca, Cuja, 1aBJICHHE, TEMIIEpaTypa, BIaXXHOCTh BO34yXa, CUJIA AJIEKTPUYECKOTO TOKA, MIEKTPUIECKOE HAIIPSIKEHUE, DIEKTPUIECKOE
COIIPOTHBIICHHE, Pa00Ta M MOITHOCTh TOKA, (POKYCHOE PACCTOSTHUE COOMPAOIIEH JIMH3HI:

npuoOpeTeHNne YMEHUN BBIYUCIATH (PU3HMUECKUE BETMUMHBI: CKOPOCTh, YCKOPEHHE, HMITYJILC, pAOOTY CHJIIBI, SIIEKTPUIECKHIA 3apsill, ONTHUECKYIO CHUITY
JINH3BI;

BJIaJICHHE SKCIIEPUMEHTAIbHBIMU METOJJaMU UCCIIEI0BAaHMS B IIPOLIEcCe MPEACTaBIECHUS Pe3yJIbTaTOB U3MEPEHUI ¢ TOMOIIBIO Ta0IHULL, TpaUKOB U
BBISIBJICHMSI HA 9TOW OCHOBE DMIIMPUYECKUX 3aBUCUMOCTEN: IIyTU U IEPEMEILECHUS OT BPEMEHH, CUJIbI YIIPYTOCTH OT YAJIMHEHUS IPY>KUHBI, CUJIbI
TPEHHUS OT CHJIBI HOPMAJILHOTO JIaBJICHHS, TIepro/ia KojeOaHnii MasSTHUKA OT JJIMHBI HUTH, IIEPHOIA KOJICOAHUH Tpy3a Ha MPYKUHE OT MAacChl ITpy3a U
OT ’KECTKOCTH TPY>KUHBI, 00beMa ra3a OT JaBJICHHUS IPU TOCTOSHHON TEMIIEpaType, CHIIBI TOKa OT AJIEKTPHUUECKOT0 HANPSHKEHHS HA YYacTKe IIeTIH,
JIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOIHUKA OT €r0 JUIMHBI, IUIOMIAU MONIEPEYHOr0 CEYEHHs U MaTepraa, yriia OTpaKeHHs OT yTIila NaJeHus CBeTa,
yIJIa MPENOMIICHUS OT YIUIA MTaJICHUs CBETa;

HCIOJIb30BaHNE IPUOOPETEHHBIX 3HAHUN U YMEHUHN B PAKTUYECKOU JAESITEIbHOCTHU U TIOBCETHEBHOM KHU3HU /17151 oOecrieueHus: 0€30I1acHOCTH B
MIPOLIECCE UCTIONb30BaHUS TPAHCIIOPTHBIX CPEICTB, AIEKTPOOBITOBBIX TPUOOPOB, 3IEKTPOHHON TEXHUKH, KOHTPOJIS 32 UCIIPABHOCTHIO
3JIEKTPOIIPOBOJIKU, BOJOIPOBO/IA, CAHTEXHUKH U Ta30BBIX MPUOOPOB B KBAPTUPE, PALIMOHAILHOTO IPUMEHEHHUS IPOCThIX MEXaHU3MOB, OLIEHKH
0€30MacHOCTH paJuallMOHHOTO (oHa.

ITo okoHYaHMH U3y4YeHHs Kypca 00y4YaloIMicsl HAYYUTCH !
pacrno3HaBaTh U O0BACHATH OCHOBHBIE CBOMCTBA MEXaHUYECKUX SIBJICHUI: paBHOMEPHOE MPSAMOJIMHEHHOE TBUKEHHE, PABHOYCKOPEHHOE
IpSMOJIMHEIHOE IBUKEHUE, CBOOOIHOE Ma/IEHUE T, HEBECOMOCTh, PABHOMEPHOE JABHM)KEHHE MO OKPY>KHOCTH, MHEPIIHS, B3aUMOJICHCTBHE Tell,
paBHOBECHE CUJI, llepesiaya JIaBJIeHHs TBEPAbIMU TeJIaMU, )KUJIKOCTSIMH U ra3aMu, aTMoc(epHOe aBlieHuE, MJIaBaHueE Tell, KojiebaTeaIbHOe JBUKEHHE,
PE€30HaHC, BOJTHOBOE JIBUKEHUE;
OIMMCHIBATh CBOMCTBA TEJ U MEXaHUUECKHE SABJICHUS, UCIIOJIB3Ys (i)I/I3I/I‘-IeCKI/Ie BCJIIMYHHBI: IYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPCHHUE, Macca TCJia,
IUIOTHOCTB BELIECTBA, CUJIA, PABHOAEHCTBYIOIAs CUJA, CUIIA YIPYTOCTH, CHJIa TPEHUS CKOJIbKCHMS, CHUJIa TPEHMS IIOKOs, BEC TeJa, UMITYJIBC Tena,
MexaHuuyecKkas paboTa, MOIIIHOCTh, KHHETUYECKAsl YHEPTHs, MOTCHIIMAIIbHAS SHEPTHs, TTOoJTHAsT MexaHndeckas sueprust, KI1J[ mpocroro mexanusma,
JaBlieHHE, apXMME0Ba CHJIA, aMIUIUTY 14, IEPUOJ U YaCTOTa KOJIeOaHH, IJMHA BOJHBI U CKOPOCTH €€ pacipoCTpaHeHUs; IPU OMMCAaHUN
MPAaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJb3YEMbIX BEJIMYMH, X 0003HAUYEHUS U eAnHUIIb u3Meperus B CH, HaxoauTs popmyibl,
CBSI3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BETMUUHY C APYTUMH BETHUYUHAMU;



aHAIIM3UPOBATh MEXAHUYECKHE SBIICHUS, UCIONB3Ysl (PU3NUIECKIE 3aKOHBI: 3aKOHBI HhIOTOHA, 3aKOH BCEeMUPHOTO TATOTECHHUS, 3aKOH [ 'yKa, 3aKoH
COXPaHEHUs UMITYJIbCa, TIOTHOW MEXaHUUYECKOM dHepruu, 3akoH [lackais, 3akoH ApxuMesa; OTIIMYaTh CIIOBECHYIO (POPMYITHPOBKY 3aKOHA OT €T0
MaTeMaTHUUYECKOM 3aIIUCH;

pemarh 3a7a4M, UCIONIb3ys (POPMYJIbI, CBA3BIBAIONINE YKA3aHHBIC (PU3UYCCKNE BETUYHHBI, U (PU3NUECKHUE 3aKOHBI;

dhopmynupoBaTh OCHOBHBIE MpU3HAKU (bu3MYecKux Mojeliel, UCIIOJIb3yeMbIX B MEXaHUKE: MaTepHUalibHas TOYKA,
WHEepIUaibHasi CUCTEMa OTCUETA, 3aMKHYTasl CUCTEMa, a0COJIIOTHO TBEPJIOE TEJI0, UJIeaTbHAs )KUIKOCTh (Ha IPUMEPE BOJIbI), MATEMAaTUUECKUM
MasITHHUK.

O0yyamuiics NOJy4uT BO3MOKHOCTb HAYUYUTHCS:
HCIIOJBb30BAaTh 3HAHUA O MEXaHHUYCCKUX SIBJIICHUAX B HOBCGZIHGBHOﬁ KHU3HU OJI1 oOecrieyennst 0€301acHOCTH npu O6paHIeHI/II/I C an6opaMH u
TEXHUYECKUMHU yCTpocTBaMu (TPy3bl U3 HaOOpa MO MEXaHUKE, MEXaHHUUECKUe HHCTPYMEHTHI, 3y0Uarbie, PPUKIIMOHHBIE U THIPABINYECKUE
MEXaHMU3MBI U JIp.).JUIsl COXpPAHEHUS 3/J0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOIO MOBEACHMS B OKpYXKaloLIel cpene;
MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3MUECKUX 3HAHUI O MEXaHUYECKUX SBICHUSX U (PU3NYECKUX 3aKOHAX, BO3OOHOBIISIEMBIX
HMCTOYHUKAX SHEPTHUU;
00CyYX/1aTh SKOJIOTUYECKHE TIOCIECTBUS UCCIEIOBAHNS KOCMUYECKOTO POCTPAHCTBA;
MMOHUMATh FPAHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, BCEOOIIH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXpaHEHUS MOJTHOU
MEXaHMYECKOM HEePTuu, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYCHHOCTh MCIOIb30BaHMS YACTHBIX 3aKOHOB (3aKOH
I'yka, 3akoH Apxumena);
npuéMaM MoucKa U POPMYTUPOBKH OKA3aTENbCTB BEIABUHYTHIX THIIOTE3 M TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIIMPUYECKH YCTAaHOBIECHHBIX
(akTOB; HAXOAUTH AJIEKBATHYIO MPEI0KEHHOH 3a7aue (PU3HUECKYI0 MOJIENb, pa3peliaTh IpodieMy Ha OCHOBE UMEIOIINXCS 3HAHUN IO MEXaHHKE C
HCIIOJIb30OBAHHUEM MATCMATHYCCKOI'0 arIiapara, OUCHUBATh PCAJIbHOCTD IMMOJYUCHHOT'O 3HAUYCHUA (1)H3quCKOﬁ BEJINYHNHEI C y‘-IéTOM HOl"peHIHOCTeI\/’I
HA3MEPEHUSL.

TenjioBble IBJEHUS

ITo okoHYaHUYU H3yUEHUS Kypca O0YUaroIIHiCs HAyIUTCS:
*pacro3HaBaTh U OOBSICHATH OCHOBHBIC CBOMCTBA TETUIOBBIX SIBJICHUIA:
g y3us, n3MeHeHHe 00bEMa Tell TP HarpeBaHUU (OXJIXKACHUH ), OONbIIas C)KUMAaeMOCTh Tra30B, MaJlasi COKUMAaeMOCTh JKUIKOCTEH U TBEPIIBIX Te,
TEIJIOBOE paBHOBECHE, PA3IMUHbIE CIOCOOBI TEeIUIONEepeauu, HCTIapeHue, KOHACHCAINs, TUIaBIIeHUE, KPUCTAIUTH3AIH, KUIIEHHUE, BIaKHOCTh BO3/TyXa;
*OMUCHIBATh CBOMCTBA TEJ U TETNIOBBIC SIBIECHUS, UCTIONB3YS (PU3MUECKUE BETMUNHBI:
*TeMIIEpaTypa, BHYTPEHHSISI SHEPT s, KOJMYECTBO TEIJIOTHI, Y/eIbHas TEMJIOEMKOCTh BEIIECTBA, yIeTbHAs TEIIOTA IUIABJICHUS U Tapoo0pa3oBaHus,
yZIeNbHas TETUIOTa CrOpaHus TOTUINBA, KOY(PPHUIIMEHT MOJIE3HOTO JACHUCTBUS TEIJIOBOTO JIBUTATENS, OTHOCUTEIbHAS BIAKHOCTh BO3/yXa, CpPEIHEE
3HAYEHHUE KBaJIpaTa CKOPOCTH MOJIEKYJI HICAIbHOTO Ta3a, CPEIHsIS KHHETUYECKask SHEPTUS MOJIEKYJI HACAIbHOTO ra3a; NPy OMMCAHUH MPABUIBHO
TPaKTOBAaTh (PU3MUECKHUI CMBICI UCTIOIB3YEMbIX BEIMYHH, UX 0003HaUEHUS U equHUIIBI n3MepeHus B CU, HaxoauTs (GOpMyJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BETUYHUHY C APYTUMU BETUIMHAMU.
*aHATTM3UPOBATH TEIUIOBBIC SBIICHUS U MPOIIECCHI, HCIIONB3Ys (PU3NUECKHE 3aKOHBI: Ta30BhIE 3aKOHBI, TIEPBHI 3aKOH TEPMOINHAMUKH, OTINYAThH
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA OT €r0 MaTEeMaTHUUYECKOU 3aIiCH;



*pemIaTh 3aa4u, UCTIOIB3Ys (OPMYIIbI, CBS3BIBAIOIINE YKa3aHHbIC PU3NUCCKUE BETMINHBI, H (PU3HMUECKUE 3aKOHBL,
(bopMyIIUpOBATh OCHOBHBIE MPU3HAKH (PHU3UIECKUX MOJICICH, UCTIONB3YEMBIX B MOJIEKYJIIPHOU (PHU3HMKE U TEPMOIMHAMUKE: TEPMOAMHAMUYECKAS
CHCTEMA, PABHOBECHOE COCTOSIHUE CUCTEMBI, MOJIEJIM CTPOEHUS T'a30B, KHUIAKOCTEN U TBEPABIX TEJ, MOJEIb ABUIATENsl BHYTPEHHETO CrOpaHusl, MOJEIb
apoBOW TYpOUHBI.
OOyyaromuiics NOJy4YUT BO3MOKHOCTb HAYUYUTHCSI:
HCII0JIb30BaTh 3HAHUS O TEIUIOBBIX SBJIECHUAX B IOBCEIHEBHOM KM3HU JIJIs 0OecreueHus: 0€3011acHOCTH IIpU 00pallieHuH ¢ npudopamu 1
TEXHUYECKHMHU YCTPOICTBaMU (MEH3YpPKH, TEPMOMETPBI, MAHOMETPHI, KAJIOPUMETPHI U JIp.) ATl COXPAHEHUS 3A0POBbS M COOIIOIEHUS] HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY KaIOILEH CPELE;
MIPUBOJIUTH PUMEPHI IKOJIOTUYECKUX MOCIIEACTBUI pabOThI JBUTATENCH BHYTPEHHETO CrOpaHus, TEIJIOBBIX U THAPOIIECKTPOCTAHIINH, MTPAKTHUYECKOTO
UCIOJIb30BaHUs (PU3MUECKHUX 3HAHUH O TETIOBBIX SBICHUSX;
MMOHUMATh T'PAHUIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB, BCEOOIINI XapakTep PyHIaMEHTaTbHBIX (PU3NIECKIX 3aKOHOB (3aKOH COXPAHEHUS
SHEPrUM B TEILIOBBIX MPOLIECCAX) U OTPAHUYEHHOCTh HUCII0JIb30BAHUS YACTHBIX 3aKOHOB
{ra3oBble 3aKOHBI);
snpuémMam Moucka u GOpMyITUPOBKH JI0KA3aTEIbCTB BBIABUHYTHIX THIIOTE3 U TEOPETHUECKUX BHIBOJAOB Ha OCHOBE SMITUPHUECKH YCTAHOBICHHBIX
¢baxToB;
*HAXOJIUTh aICKBATHYIO MIPEIJIOKEHHOM 3a/1aue (PU3NUECKYI0 MOJIENb, pa3peliaTh NpodieMy Ha OCHOBE UMEIOIMXCS 3HAHUM O TETJIOBBIX SIBICHHUSX C
HCIOJIb30BAaHUEM MAaTeMAaTUYECKOTO anmapara U OLIeHUBaTh PEaIbHOCTh IOJIYYEHHOIO 3HaYeHHs] PU3NUECKON BEJIMUMHBI C YUETOM MOTPEIIHOCTEN
U3MEpEeHUsl.

JIeKTPOMATHUTHBIE SIBJICHHUSA
[To oxoHYaHUHU H3yUYEHUS Kypca 00yJaroIHiics HayIUTCS:
*pacro3HaBaTh U OOBSICHATH OCHOBHBIE CBOMCTBA 3JIEKTPOMATHUTHBIX SIBICHUMN: AJIEKTPU3aLIUs TEJl, B3aUMOJCHCTBUE dJIEKTPUUECKUX 3apsIOB,
HarpeBaHue MPOBOJIHUKA C TOKOM,
B3alMO/ICHCTBHIE MOCTOSHHBIX MarHUTOB, BPAIllEHUE PAaMKH C TOKOM B MarHUTHOM I10JI€, SJIEKTPUUYECKUI TOK B ra3zax U MOJIyIPOBOJIHUKAX,
ANEKTPOMAarHUTHAs MHAYKIHUS, IeWCTBUE MAarHUTHOTO TOJIS Ha MPOBOJHUK TOKOM, CBOOO/IHBIE U BHIHYKICHHBIE JIEKTPOMArHUTHBIE KOJICOaHMs,
pacmpocTpaHeHHE dTIEKTPOMArHUTHBIX BOJH B BaKyyMe, MPSMOJIMHEHHOE PacpOCTpaHEHUE CBETA, OTPAKECHHE U IPETIOMIICHUE CBEeTa, aOCOMIOTHBIN U
OTHOCHUTEINBHBIN MMOKa3aTe Iy MPEIOMIICHHUS, JUCTIEPCHS CBETa, MHTEp(EepeHIUs CBETA ,[TOJIIPU3ALIUS CBETA.
OTHCHIBATH CBOWCTBA TEJ U DJIEKTPOMATHUTHBIE SIBJICHHUS, UCIIONB3YS (DU3HUECKUE BETHUMHBL: DIIEKTPUICCKHM 3aps/l, HAMPSKEHHOCTh
ANEKTPUYECKOTO OIS, padoTa CUJI OAHOPOJIHOTO IEKTPUUECKOTO MOJIs, dIEKTpUUIecKas EMKOCTb, CHIa AJEKTPUUECKOTO TOKA, JIEKTPUIECKOE
HaMpsDKEHUE, SJIEKTPHUECKOE COMTPOTUBIICHHE, yIIHHOE COPOTUBIIEHUE BEIIECTBA, padoTa TOKa, MOIIIHOCTh TOKA, MAarHUTHASI MHIYKITHS, CHja
Awmriepa, MAarHUTHBIN MOTOK, KO3 puiireHT TpanchopMaliuu, CKOpOCTh U JUTHHA AIEKTPOMArHUTHOM BOJIHBI, (POKYCHOE PacCTOSTHUE U ONTHYECKAst
CHJIa JIMH3BL, IPU ONMUCAHHUH MPABUIIHHO TPAKTOBATH (PU3UUYECKUI CMBICI UCIIOJIb3YyEeMbIX BEJITMUMH, MX 0003HAYCHUS U eAMHULIBI u3MepeHus B CU,
HAXOJAUTh (OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C JPYTUMH BeJITHUYNHAMM;
aHAJIM3UPOBATH AIEKTPOMATrHUTHBIE SIBIICHUS U TIPOLIECCHI, HCIIONB3YS (PHU3MUECKUE 3aKOHBI: 3aKOH COXPAHEHUS dJIEKTPUYECKOT0 3aps/aa, 3aKOH
Kynona, 3akon Oma ni1a yyacTtka 1emnu, 3akoH Jxoyinst — JleHiia, 3aKoH NpsIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH
MIPEJIOMJICHUS CBETa; OTIIMYATh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA OT €r0 MaTeMaTH4YECKOH 3ammcu;
pelaTth 3a7a4u, UCTONb3Ys (POPMYIIbI, CBSI3bIBAIOIINE YKA3aHHbIE



(bu3nyecKre BEIUYNHBL, U (PU3NIECKHE 3aKOHBI;
*(opMyIpOBaTH OCHOBHBIE NMPHU3HAKU (PU3MUECKUX MOJEJCH, MCIOIb3yEMbIX B 3JIEKTPOAMHAMHUKE
TOYECUHBIN HETIOABMKHBIN 3apsi, TMHUU HANPHKEHHOCTH SJIEKTPUYECKOTO TTOJISL, OHOPOIHOE AIIEKTPUYECKOE T10JI€, SIIEKTPOHHBIN Ta3,
OJIHOPOIHOE MarHUTHOE TOJIe, INHUU MHAYKIUH MarHUTHOTO TOJISI, UJIealIbHBIN KoJieOaTeNbHbIN KOHTYp, TapMOHUYECKAs
AJIEKTPOMArHUTHAs BOJIHA, TOUEYHBIA HCTOYHUK CBETA.
O0yyamuiics NOJy4UuT BO3MOKHOCTh HAYUYUTHCS:
MCTOJIb30BATh 3HAHUS 00 3JIEKTPOMArHUTHBIX SBICHUSX B MOBCETHEBHOM KU3HU ISl oOecnieueHus 0€301acHOCTH MPH 00palieH!: ¢ TPUOOpaMu 1
TEXHUYECKUMHU yCTPOMCTBAMHU (KOHAEHCATOPHI, aMIIEPMETPBI, BOIIbTMETPbI, CUETUUKH ITEKTPUUECKON SHEPTUHU, IIEKTPOJIBUTATENN TTOCTOSTHHOTO
TOKa, TpaHC(HOPMATOPBI, TUH3BI, 3epKajia U JIp.).
* /I coxpaHeHHs 3/10POBbS M COOIIOACHUSI HOPM SKOJIOTHUYECKOT0O TIOBEICHUS B OKPY KaIOIIEeH Cpeie;
MPUBOAUTH IPUMEPHI TPAKTUIECKOTO NCIIOIB30BAHUS (PU3UIECKUX 3HAHUH 00 AIEKTPOMArHUTHBIX SIBICHUSX;
*[IOHMUMATh TPAHUIIBI IPUMEHIUMOCTH (PU3NIECKUX 3aKOHOB, BCEOOIHIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpPaHEHUS dJIEKTPUIECKOTO
3apsiza, 3aKoH KyJioHa) 1 OrpaHH4eHHOCTh MCIIOJIb30BAaHMSI YaCTHBIX 3aKOHOB (3akoH OMa JuIst ydacTKa 1emnu, 3akoH Jxoyns — Jlenna);
sripuémMam MocTpoeHus: GU3NUECKUX MOJeNeH, Moucka u (OpMyIIMPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE
SMIUPUYECKU YCTAHOBJICHHBIX (DaKTOB;
*HAXOJIUTh a/ICKBATHYIO MPEII0KEHHOM 3a/1adue (PU3NIeCKyt0 MOJIesb, pa3peiaTh npolaeMy Ha OCHOBE UMEIOIIMXCS 3HaHUN 00 371eKTPOMarHUTHBIX
SBJICHUSIX C UCIOJIb30BAHUEM MAaTEMaTUYECKOI'0 anmnapara 1 OlleHUBaTh PeaIbHOCTh MOJTYYEHHOTO 3HAaYEeHUs (PU3NUECKOM BETMUHHBI C YIETOM
ITOTPEIHOCTEN U3MEPEHUS.
KBanToBbIe fiBJICHUSA
ITo okOHYaHUU U3yYEHUs Kypca 00yUaroIUiCs HayYUuTCs:
*pacro3HaBaTh U OOBSCHATH OCHOBHBIE CBOIMCTBAa KBAaHTOBBIX SIBJICHWH: €CTECTBEHHAs M MCKYCCTBEHHAS PaJMOAKTUBHOCTB, HEMPEPHIBHBINA U
JMHEWYaThIi CHEKTPhI, PaJMOAKTUBHBIN pacna, sepHble peaklluy, IeJIeHUe U CUHTE3 sep, LeNHas sepHas peakiys, TepMOsIepHbIe PeakLnH,
MOHU3HPYIOIIee N3TyUYCHNUE;
*ONMCHIBAaTh KBAHTOBBIE SIBIICHUS, NCTIONB3YsI (PU3MUYECKHe BETMYMHBIL: YaCTOTa (JTMHA) DJIEKTPOMArHUTHOTO M3ITyUeHHsI, SHEPTUS CBSI3U aTOMHOTO
Spa, yAeTbHasi SHEPTHsI CBA3H aTOMHOTO SiApa, MOTJIOMEHHAS 1032 U3ITYUYSHHS: TIPU ONTMCAHUY TIPAaBMIIBHO TPAKTOBAThH (PH3HUECKHI CMBICIT
WCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUYCHUS U eMHUIBI n3MepeHust B CU, yka3piBaTh (hOpMyIIbl, CBSI3BIBAIONINE JAHHYIO (PH3HUYECKYIO BETHUUHY C
JAPYTUMH BeTHYMHAMHM, BEIYUCIATH 3HAYCHUE (PU3NIECKON BETMUHUHBI:
*aHAIM3UPOBATH KBAHTOBKIC SIBJICHUS, HCIIOJIB3YS (PH3MUECKUE 3aKOHBI U TIOCTYJIATHL: 3aKOH COXPAHEHUS SJHEPTUH, 3aKOH COXPAaHEHHS AIEKTPHIECKOTO
3apsi/ia, 3aKOH COXPaHEHHUs MacCcOBOTO 4Hcia, MocTyaaTsl bopa; hopMynupoBaTh OCHOBHBIE MPU3HAKU (PU3UUECKUX MOJIENIEH, UCTIONb3yEMbIX B
KBaHTOBOH (DM3WKE: TUITAHETApHASI MOJIENTh aTOMa, TPOTOHHO-HEUTPOHHAS MOJIE)Tb aTOMHOTO SIIPA.
O0y4amuiicsa NoJy4uT BO3MOKHOCTh HAYUYUTHCS:
*HCIIOJIb30BaTh 3HAHUS 00 ANEKTPOMArHUTHBIX SIBJICHUAX B MOBCEIHEBHOM JKMU3HU IS oOecrieueHus: 0€30MacHOCTH MPH 0OpaIeHuy ¢ IpudbopaMu u
TEXHUYECKMMHU YCTPOICTBaMU (CHEKTpaibHbIE anmapaTsl, T03UMETpHI U ap.), AJIS coxpanenus 310poBbst U COOIIOICHHSI HOPM SKOJIOTUYECKOTO
MOBEICHUS B OKPYKAIOLIEN CPELE;
*IIPUBOAMTD MIPUMEPHI MPAKTUUECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUI O KBAHTOBBIX SIBJICHUSIX; TOHUMATh HKOJIOTMUYECKHE TPOOIEMBI,
CBSI3aHHBIE C AKCIUTyaTallMel aTOMHBIX AJIEKTPOCTAHIUHM, M MyTH UX PEIICHUS, EPCIEKTUBBI UCTIOJIb30BAHMUS TEPMOSIIEPHBIX PEaKIHiA.



DJIeMeHTbI ACTPOHOMHUH

[To okOHYaHUU U3YyYEHUS Kypca 00yUaroIUIACs HAyYUTCS:
®  °*[JOHMMAThb PA3IMYMS MEKIY IEIIMOLEHTPUIECKON U IeOLICHTPUIECKOM CUCTEMAaMH MUPA;
®  *pa3IMYaTh OCHOBHBIE IPU3HAKU CYTOYHOI'O BpallleHus 3BE3JHOr0 Heba, ABrykeHus JlyHbl, CoHIIA U IUIAHET OTHOCUTEINIBHO 3BE3];

*  00BsCHATH ABUkeHHE Tea COTHEYHOM CUCTEMBI, HCXOAs U3 3aKkoHOB Keruiepa, 3aKkoHa BCEMUPHOI'O TSATOTEHUs!, IEPBOT0, BTOPOIO U
TPEThErO 3aKOHOB HBIOTOHA.

OOyyaromuiicst HOJy4YUT BO3MOKHOCTb HAYUYHThCSH:
e eyKa3bIBaTh OOLIME CBOICTBA U Pa3InyMsl IUIAHET 36MHOM IPyNIIbl U IUTaHETTUraHT OH COJTHEYHOH CUCTEMBI,
®  °[I0Jb30BAThCs KapTOW 3BE3HOrO HeOa MpH HAOIIOACHUAX 3BE3IHOrO Heoa.

B pe3yabTare ndydyenusi yueOHoro npeamera « ®u3nKa» Ha ypoBHe CpeHero o0mero o0pa3oBaHus:
BrinyckHUK Ha 0230BOM YPOBHE HAYUYHMTCH:
J€MOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO PU3UKHU B (POPMHUPOBAHUN COBPEMEHHOIN HAayUHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKU M TEXHOIOTHHA,
B [IPAKTUYECKON JEATEILHOCTH JIIOIEH;
JIEMOHCTPHUPOBATh Ha IPUMEPaxX B3aUMOCBSI3b MEXKAY (PU3UKON U IPYTUMH €CTECTBEHHBIMU HAyKaMH;
YCTaHABIIMBATh B3aMMOCBSI3b €CTECTBEHHO-HAYUHbIX SIBJICHUI U TPUMEHSTh OCHOBHBIE (PU3HUECKHE MOJIEIH JIIsl UX ONMUCAHUS U OOBSICHEHMUS;
UCMOJb30BaTh HMH(OpMaUI0 (PU3HMUECKOTO COJEpKaHUsA MPU PEIIeHUH Y4eOHBIX, MPAKTHUUYECKUX, NMPOEKTHBIX M HCCIENOBATEIbCKUX 33a/a4, WHTETpUpYs
MH(OPMALINIO U3 PA3IMYHBIX HCTOYHUKOB U KPUTHUUECKU €€ OLIEHNBAs;
pa3nuyaTh ¥ yMEThb UCIOJIb30BaTh B yUeOHO-UCCIIEA0BATENBCKOM AESITEIbHOCTH METO/Ibl HAYYHOT'O IO3HAHUS (HAaOI0AeHNe, ONMCaHue, U3MEpEHHe, IKCIIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJIEIMPOBAHUE U JIp.) U (OPMBI HAYUHOT'O MO3HAHUS ((haKThl, 3aKOHBI, TEOPUH), JEMOHCTPUPYS HA IPUMEPAX UX POJIb U MECTO B HAYYHOM
MIO3HAHWY,
MIPOBOAUTH MpPSIMbIE U KOCBEHHbIE M3MEHEHHS (PU3MYECKUX BEIMYMH, BBIOMpAs W3MEpPUTENbHbIE NMPUOOPHI C YYETOM HEOOXOJUMOW TOYHOCTH H3MEPEHH,

IIaHUPOBATDb X0 I/I3MCpCHHﬁ, IoJIy4aTb 3HAYCHUC I/I3Mep${eMOﬁ BCJIMYHHBI 1 OICHHUBATHL OTHOCUTCIIBHYTO ITOTPCIIHOCTD 110 3a/ITaHHBIM (I)OpMy.HaM;



MIPOBOANTh HCCIEAOBAHUS 3aBUCUMOCTEH MEXKIY (PU3NYCCKUMHU BEIMYMHAMHU: MPOBOJUTH WU3MEPEHHS U OMPEACNsATh Ha OCHOBE HCCIICIOBAHWS 3HAYCHHE
MapaMeTpoB, XapaKTePU3YIOIINX JAHHYIO 3aBHCUMOCTh MEK/y BETMUNHAMU, U JIEIATh BEIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHUIA;

MCIIOJIb30BAaTh I OMHMCAHUS XapaKTepa MpoTeKaHusl PU3NYECKUX MPOLIECCOB PU3NYECKUE BEIIMYMHBI U IEMOHCTPUPOBATH B3aMMOCBSA3b MEKY HUMU;

MCIIOJIb30BAaTh JJIsl ONMCAaHUs XapaKTepa MpoTeKaHusi PU3NYECKUX MPOLECCOB (pU3NUECKHe 3aKOHbBI C yU€TOM IPaHMIl UX MPUMEHUMOCTH;

peliaTh KayeCTBEHHbIE 3a7aui (B TOM YHCIIe U MEXIPEAMETHOTO XapaKTepa): UCHOJb3ys MOJENH, (GU3MUecKre BETUYMHBI U 3aKOHBI, BRICTPAUBATh JOTMYECKH
BEPHYIO LIETIOUKY OOBSICHEHHS (JIOKA3aTENbCTBA) PEUIOKESHHOTO B 3a/1a4e Tpoliecca (SBICHHUS ),

peliaTh pacueTHBIC 3a/1a49M C SIBHO 3a/IaHHOM (PM3NYECKOM MOJICIIbIO: Ha OCHOBE aHaJM3a yCIOBUS 337a4d BBICTATh (U3HUECKYIO MOJIEh, HAXOUTh (PU3HUECKUE
BEJIMYMHBI M 3aKOHBI, HEOOXO/IMMBbIE U JOCTATOYHBIE JUISI €€ PELICHUs], IPOBOIUTh PACUETHI U MPOBEPSTH MOTYUYCHHBIN PE3yIIbTaT;

YUUTHIBATh TPAHUILIBI IPUMEHEHHSI U3YUCHHBIX (PU3MUECKUX MOJIeNIel TPU pelieHNH (PU3NIECKIX U MEKITPEIMETHBIX 3a/1a4;

MCIOJIb30BaTh HHPOPMAIIMIO W IPUMEHSATh 3HAHUS O MPUHIIMITIAX PaOOThI 1 OCHOBHBIX XapaKTEPUCTUKAX M3yUYECHHBIX MAIIUH, TPHOOPOB U APYTUX TEXHUUICCKUX
YCTPOMCTB JIJIsl peUICHHS MPAKTUYECKUX, YIeOHO-UCCIeI0BATEIbCKUX U IIPOSKTHBIX 3a7ay;

UCIOJIb30BaTh 3HAHUS O (U3UYECKUX OOBEKTax M Mpoleccax B TMOBCEIHEBHOM XU3HU Al obecrneueHus: Oe30macHOCTH mpu oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMH yCTPOWCTBAMH, ISl COXPAHCHHS 3JI0POBbS U COOJIFOJICHUS HOPM JKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOMICH cpene, Ui MPUHSATHS PEIICHUN B
MTOBCETHEBHOM KU3HH.

BoinyckHUK HA 6230BOM YpOBHE NMOJYYUT BO3MOKHOCTh HAYYHThCS:

NOHUMAMb U 00BACHAMb YETIOCMHOCIb QUUYECKOU MeoPUl, PA3TULAMb SPAHUYbL ee NPUMEHUMOCTU U MeCmOo 8 psdy Opyaux usuyecKux meopui;

grnadems npuemMamu nOCMpoeHUss MeopemuyecKux 00Ka3ameibCms, d makice NPoSHO3UPOBAHUs 0CODeHHOCmel NPOMeKaHUus UULECKUX S8NeHUll U NPOYeccos
HA OCHOBE NONYYEHHbIX MeoPemuidecKux 6bl860008 U O0KA3AMENbCMS, XapaKmepu3o8ams CUCMEMHYIO C853b MeHCOY 0CHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMIU:
npOCMpAHCmMe0, 8pems, Mmamepus (8ewecmeo, noie), 08UNCeHUe, CUld, IHEPUL,

8b10GUANb 2UNOME3bL HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX PUIUYECKUX 3AKOHOMEPHOCTEN U 3AKOHO8,

CAMOCMOSIMENbHO NIAHUPOBANb U NPOBOOUMb (pusuuecKue IKCnepUMeHmbl;

Xapaxkmepuzoeams 2100a1bHble NPOOIEMbl, CMoswUe nepeod 4en08euecmeom. IHepeemuyecKue, Colpbegole, IKON02UYecKue, — U poib QU3UKU 8 pelueHul dmux
npobnem; peulams NPAKMUKO-OPUEHMUPOBAHHbBLE KAYeCHEEHHble U pacyemHble (husuieckue 3a0auu ¢ 8bl00OPOM Pu3UUECKOL MOOeIU, UCHONb3YSI HECKOTbKO
@uzuuecKuUx3aKoH08 UU POPMYIL, CEAZBIBAIOWUX U3BECHIHbIE PUIUYECKUE BENUYUHDL, 8 KOHMEKCME MeNCNPEeOMEeMHbIX C843€ell, 00bACHAMb NPUHYUNBL pabombl U
XapakmepucmuKky U3y4yeHHbIX MAWUH, npubopos u MexHuieckux yCmpoucmes, 00bACHAMb YCI06UsL NPUMEHEHUS PU3UYecKUx Mooenel npu peueHuy Qu3uyecKux
3a0au, HAxXO00UMb A0eK8AMHYI0 NPEOJIONCEHHOU 3a0aye PUUYECKVI0 MOOEb, paA3peulams npooaeMy KaKk Ha OCHO8e UMEIOUWUXCS 3HAHUL, MAK U NPU NOMOWU MEMO008

OYEHKU.






Conep:xkanue

11 kjaacc
DJIeKTPOAMHAMMKA (MPOX0JIKEHHE)

ITocTOSHHBIN 27EKTPUUECKUN TOK. DIIEKTPOABMKYIIAs cuila. 3akoH OMa i MOJIHOM Lenu. DJIEKTPUYECKU TOK B IIPOBOJAHMKAX, IEKTPOJIUTAX,

MIOJIyIIPOBOJIHUKAX, Ta3aX U BakyyMe. Ceepxnposooumocme.

I/IHI[YKI_[I/IH MAr"HuTHOI'O I10JIA. I[eﬁCTBHC MAar"auMTHOI'O IIOJIA Ha MPOBOAHUK € TOKOM U ABWXKXYIIYIOCA 3aPSAKCHHYIO YaCTULLY. Cuia AMnepa Hu CHJia JIopeHua.

Mar»auTtHele CBOMCTBA BEIIECTBA.

novJiAi.

3aKOH JIEKTPOMArHUTHON MHAYKIMU. DIEKTpoMaruuTHoe nosje. [lepemenHslii Tok. SIBnenue camonHaykuuu. MHIyKTUBHOCTB. DHepaus 31eKmpomacHUmHno20

OnexTpoMarauTHeIC KoneOanus. KonebarenbHbIi KOHTYP.
DJeKTpOMarHUTHbIE BOJHBI. [lMana3oHbl 3J1€KTPOMAarHUTHBIX U3TYYeHUH U UX IPAKTHYECKOE IPUMEHEHHE.

I'eomerprueckas ontrka. BonHOBBIE CBOMCTBA CBETA.

KBanToBas ¢usuka. Pu3suka aToMa 1 AaTOMHOI0 Apa

['nnoresza M. Ilnanka. @ortoanexkrpuueckuii apdexr. ®oton. KopmyckyisipHo-BosHOBOM nyanusm. Coomuouwenue neonpeoenennocmeii I elizenbepea.
[Inanerapnas Mmoznens aroma. OOBSICHEHNE IMHEWYATOTO CIIEKTPA BOJOPO/1a HA OCHOBE KBAaHTOBBIX IOCTYIaTOB bopa.

CocraB 1 CTpOEHHE aTOMHOTO SiApa. DHEPIHs CBSI3U aTOMHBIX sAAep. Buabl painoOakTUBHBIX IPEBPAILIEHUN ATOMHBIX SIIED.

3aKOH paJIMOAaKTUBHOIO pacnana. AnepHele peakuuu. Llennas peakuus neneHus suep.

DnemeHTapHble YacTUlbl. DyH1aMeHTaIbHbIE B3aUMOICHCTBUS.



Ctpoenue Becenennoii
COBpeMeHHLIe MpEACTaBJICHUSA O ITPOUCXOKICHHUU U 3BOJIIOLIUN COJIHI_[a " 3BE€31. KHaCCI/I(bI/IKaHI/IH 3BE€31. 3B€3I[I>I 1 UCTOYHUKHU UX SHCPIUH.

lNanaktuka. IIpencraBiaeHue o CTPOCHUM U 3BOJIIOLIUM BeeleHHOi.

Yruay0aeHHblil ypoBeHb

Pu3NKa H eCTECTBEHHO-HAYYHBIN METO NO3HAHUSA NPUPOALI

®dusnka — ¢pyHIaMeHTalIbHas Hayka o mpupone. Hayunblii Meron mo3HaHus mupa. B3auMocBs3zp Mex1y (GU3MKON M APYTMMHM €CTECTBEHHBIMHM HAayKaMH.
MeTtoabl Hay49HOTO HCCIeNoBaHUs (u3ndeckux siBieHui. [lorpemHocTi n3MepeHnii (pU3MYecKnX BeNIWYMH. MOIETUpOBaHHUE SBJICHUNW W TPOLECCOB MPHPOIBL.
3aKOHOMEPHOCTb M CIIy4ailHOCTh. ['paHMIIbI IPUMEHMMOCTH (HU3MYEcKOro 3akoHa. dusznyeckue TEOpUu U NPUHLUI COOTBETCTBHs. Poib M MecTo pu3MKU B

(GbopMUPOBaHUM COBPEMEHHOI HAyYHON KapTHHBI MUPA, B MPAKTUYECKON EATENbHOCTH JIoeH. Dusuka u Kyismypa.

MexaHunka

[Ipenmer u 3a7aun KJIaCCUYECKOM MeXaHMKH. KnHeMaTnyeckue XapakTEpUCTUKA MEXaHUYECKOro JIBWXKEHUs. Moiesd Ten U ABUKEHHI. PaBHOYCKOpEHHOE
MIPSIMOJIMHEITHOE JIBIKEHUE, CBOOOIHOE TaJIeHUE. NBM)KCHHUE Tella, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY. [[BM)KEHHE TOUKHU MO OKpYXHOCTU. [locmynamenvHoe u
spawamenvbHoe 08UdNCeHUe MEePO020 meJda.

B3anmopeiictBue ten. [lpunnun cynepno3uunu cui. MuaepuuanbHas cuctema orcuera. 3akoHbl MexaHuku HeroToHa. 3akoHbl BecemupHoro tarotenus, ['yka,
cyxoro TpeHus. [[BrxeHne HeOECHBIX Te U X UCKYCCTBEHHBIX CIIyTHUKOB. A61eHus, Habi00aemble 8 HEUHEPYUATbHBIX CUCTeMax omcdema.

Nmiynbe cuitbl. 3aK0H U3MEHEHUS M COXPaHEHUs UMITyJibca. PaboTa cuibl. 3aKOH U3MEHEHUSI U COXPAHEHUS DHEPTHUH.

PaBHOBECHE MaTepHAIbHON TOYKM M TBEPAOTO TENA. Y CIOBHUS PAaBHOBECHs TBEPAOrO Teja B MHEPUMAIBHOU cucTEME oTcyeTra. MoMeHT cuibl. PaBHOBecHe
KHUJIKOCTH U raza. J[BrkeHue )KUIKOCTEeH U Ta30B. 3aKOH COXpaHeHusl SHepeUul 8 OUHAMUKE HCUOKOCMU U 2d3d.

Mexannyeckue KoneOaHusl U BOJTHBL. AMIUTUTY1a, IEPHOJ, YacToTa, (haza konebanwuii. [IpeBpaiieHust SHEPTUN Ipu KoJIeOaHUIX. BoiHyscoeHHble Koiebanus,
pe3oHauc.

[Tonepeunsie U TPOAOIbHBIE BOJHBL. DHEprus BojHbl. HTepdepenius u qudpakxiius BoaH. 3ByKOBbIE BOJIHBI.

MouJgexkyasipaasi GU3MKa ¥ TEPMOJAMHAMHUKA

[Ipeamer u 3agaun MosekysipHO-kKuHEeTHYecKoi Teopun (MKT) u TepmoarHAMUKH.



DkcniepuMeHTaNbHEIE ToKkazaTrenbcTBa MKT. AGcomoTHas Temneparypa Kak Mepa CpeHel KHHETHIEeCKON YHEPTHH TETJIOBOTO JBUKCHHSI YACTHI] BEUIECTBA.
Mogens uaeanbHoro rasza. Jlasiaenue raza. CBsi3b MEXAY JaBJICHHUEM U CpPEIHEW KUHETHMYECKON IHEPrued MOCTYyNaTeIbHOIO TEIJIOBOTO JBHIKEHHUS MOJEKYJI
MJeaIbHOrO Iasa.

Mopenb ueanbHOTO Ta3a B TEpMOJUHAMUKE: ypaBHeHHe MenaeneeBa—Kianeiipona, BeipaxkeHue Uisi BHYTpeHHEW sHepruu. 3akoH JlampToHa. I'a3oBble
3aKOHBI.

Arperartnble cocTosiHuA BenecTBa. Pa3osbie nepexopl. [IpeoOpasoBanue suepruu B pa3oBbIx nepexoax. HacbleHHbIe 1 HeHACKIIIEHHBIE Tapbl. BiaaxkHOCTb
BO31yXa. Moienb CTpOeHus )KUIKOCTe!. [logepxHocmuoe namsaxcenue. Monienb CTPOCHUS TBEPIBIX Tell. Mexanuueckue ceoticmea meepovix meil.

Buytpennss sHeprus. PaboTa u Temonepenada Kak crocoObl M3MEHEHHs BHYTpeHHEH »Hepruu. [lepBrlil 3aK0H TepMOAMHAMHUKH. AnabaTHBIN MpoLecc.
Bmopoti 3axkon mepmoounamuxu.

[Ipeo6pa3zoBanus snepruu B TernoBbix MamuHax. KI1/] remnosoii mamunsl. [ukn KapHo. Dkonorudeckue mpooieMbl TeII0IHEPTETHKY.

DJIeKTPOAMHAMMKA

IIpenMer m 3amauu IEKTPOAMHAMUKH. DJIEKTPUYECKOE B3aUMOJICHCTBUE. 3aKOH COXPAaHEHUsS MIEKTpU4ecKoro 3apsaa. 3akoH Kynona. HampspkeHHOCTH U
MOTEHIMAN JJIEKTPOCTATUYECKOTO TMojsA. [IpuHuunm cynepno3uuuu 3JEKTpUuYecKux Tmoned. PasHocte noreHuuanoB. [IpOBOIHMKM W JUANEKTPUKHA B
ANEKTPOCTATUYECKOM T0JIe. DIeKTpUueckas eMKocTh. KoHaeHcaTop. DHeprus 3JeKTpHUecKOro moJis.

[TocTosiHHBIN 3nekTpuueckuil Tok. Onekrpoasmxkymas cuna (3/C). 3akon Oma 11 MOTHOM AJIEKTpUYECKOW Lenmu. DJIEKTPUUYECKU TOK B MeTasax,
AJIEKTPOJINTAX, MOJIYIPOBOIHUKAX, Ta3ax U BakyyMe. [Tnasma. Drekmponus. IlonynpoBogHukoBsie mpubopsl. Ceepxnpogooumocme.

MaruutHoe nosie. Bektop MarHuTHOM MHAYKUUH. [[pUHIMT CyNeprno3uIMu MarHUTHBIX MoJield. MarHuTHOE MoJie MPOBOIHUKA C TOKOM. /[elicTBME€ MarHUTHOTO
T10JIs1 Ha MPOBOJHUK C TOKOM M JIBUXKYIIYIOCS 3apsbKeHHY0 yactuity. Cuiia Amnepa u cuna Jlopenna.

IloTok BekTOpa MAarHUTHOW MHAYKIMH. SIBIIEHHE 3JIEKTPOMAarHUTHONW MHAYKIMH. 3aKOH IEKTpPOMAarHuTHOW MHAYKIMH. D/JC MHAYKIMM B JBHXKYLIUXCS
npoBoaHuKax. [Ipaswio Jlenna. SIBnenne camonHaykumu. MHIyKTHBHOCTb. DHEPIUs 3JIEKTPOMAarHUTHOTO 10JI1. MarHUTHBIE CBOMCTBA BEIIECTBA.

OnexTpoMaruuTHble KosneOaHus. KoneOarenbHblil KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHWTHBIE KoJieOaHMs. BBIHYXJAEHHbIE 3JIEKTPOMArHUTHBIE KOJEOAHHUS.
Pe3onanc. [lepemennsiit Tok. KonseHcaTop u karyIika B IieTy nepeMeHHoro Toka. [Ipon3BoacTBo, nepenada u notpedaeHne JIeKTPUUECKON SHEPTUU. D1eMeHmapHast
meopus mpancgopmamopa.

DJIEKTpOMArHuTHOE noJie. BUuxpeBoe 351eKTpuyecKoe mnoje. IIeKTpOMarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. [[Mama3oHbl 3JIEKTPOMarHuTHBIX
U3JIy4EHUHN U UX NIPAKTUYECKOe IpuMeHeHue. I IpuHIunbl paguocBsa3y U TEICBUICHUS.

I'eomeTrprueckas ontuka. [IpsMosnHeliHOE paclipocTpaHEHHE CBETa B OJJHOPOIHOM cpenie. 3aKOHBI OTPaKE€HUs U IpejoMiieHus cBeta. [lonHoe BHyTpeHHEe

oTpakenue. OnTryeckue mpruodopEHI.



Bonnossie cBoiictBa cBeta. Ckopocth cBeta. Mutepdepenums cera. Korepentnocts. udpaxuust cBerta. Ilomspusamus ceta. [lucmepcust csera.

IIpakTHueckoe NpUMEHEHUE DJIEKTPOMAarHUTHBIX U3 Ty4YEHUN.

OcHOBBI ClIEHAJIBHON TEOPUU OTHOCHUTEIbHOCTH

HHBapnaHTHOCTh MOJYJISl CKOPOCTH CBETA B BakyyMe. [IpuHIun otHocutensHOCTH DUHINTENHA. [Ipocmpancmeo u epems 6 CneyuanbHol meopuu
OMHOCUMENbHOCMU. DHepaust U UMNYIbC c860000HOU Yacmuybl. CBA3b MACChl U YHEPTUU CBOOOIHOM YaCTHUIIBI. DHEPTHUS TTOKOSI.

KBanToBas pusuka. Puzuka atroma 4 aTOMHOI0 siApa

[Tpenmer u 3a7a4n KBaHTOBOM (DU3HKH.

TennoBoe uznyuenue. Pactipenenenue sHEPruu B CIEKTPE aOCOIIOTHO YEPHOT'O TeNa.

I'mmote3a M. ITmanka o kBanTax. ®otosddext. OmbiTel A.I'. CToneToBa, 3akoHbl hoTodddekTa. YpaBaenue A. DitHiureiiHa s hoTodddekra.

®oton. Onvimet [1.H. Jlebedesa u C.H. Basunosa. I'nnoresa JI. ne bpoiiis o BOJHOBBIX CBOMCTBax yacTull. KopycKyJIspHO-BOIHOBOM nyanusMm. Jugppaxyus
anekmponos. JlaBnenue ceeta. CooTHOIIeHHE HeonpeaeneHHoctel [ eiizenbepra.

Monenu ctpoenus aroma. O0bsCHEHHE JIMHEHYAaTOro CIIeKTpa BOJI0PO/Ia Ha OCHOBE KBAaHTOBBIX 1OCTYNaToB H. bopa. CioHTaHHOE ¥ BBIHYKIEHHOE U3Ty4YCHHE
CBETa.

CocraB u cTpoeHre aToMHOro sijipa. M3otombl. AnepHsbie cuibl. JleekT Macchl 1 SHEPTHs CBS3H sApa.

3aKoH paJlMOaKTUBHOIO pacmnaja. SlnepHble peakuu, peakiuu aeneHus U cuHtesa. Llennas peakuus nenenus saep. SAnepHas sHepretuka. TepmosiiepHbIit
CUHTE3.

DOnemeHTapHble YacTullbl. DyHIaMEeHTaIbHbIE B3aUMOJCHCTBUS. Yckopumenu snemenmaphvix uacmuy.

Ctpoenue Becenennoii

[TprMeHUMOCTb 3aKOHOB (PU3UKU [ 00BSICHEHUS IPUPO/IbI KOCMUYECKUX 00beKTOB. ColTHeuHas cucTeMa. 3Be3/Ibl 1 ICTOYHHUKH UX 3Heprun. Kinaccuduxarms
3Be31. OBouonns ComHIa U 3BE3.

INanakTuka. pyrue ranaktuku. [IpocTpancTBeHHO-BpeMeHHbIe MaciTaObl HabmoqaemMoit Beenennoil. [Ipencrasnenne o6 3Bomtonnu Beenennoit. Temuas
Mamepus u memHas IHePusl.

IIpumepHBIii epeYeHb NPAKTHYECKUX H JIa00PATOPHBIX padoT (Ha BbIOOP y4YUTeIs)

IIpsiMble n3MepeHus:

HU3MCPCHUC MT'HOBEHHOM CKOpPOCTH C UCITOJIB30BAHUCM CCKYHAOMCPA UK KOMIIBIOTECpA C JaTYUKAMU,



CpaBHEHHE Macc (10 B3aUMOJIEHCTBHUIO);
U3MEpPEHUE CUJI B MEXAHUKE;
U3MEpEeHUe TeMIIepaTypbl )KUJIKOCTHBIMU U IIU(PPOBBIMH TEPMOMETPAMH;
OLIEHKA CUJI B3aUMOJICUCTBHUS MOJIEKYJ (METOJIOM OTpPbIBA KaIelb);
U3MEpEeHUe TEPMOIMHAMUYECKUX MTapaMeTPOB rasa;
u3Mepenne J/]C ucTouHMKA TOKA;
M3MEpPEHUE CUJIbI B3aUMOJCHCTBHS KaTYIIKH C TOKOM M MarHuTa MOMOILBIO 3JIEKTPOHHBIX BECOB;
orpejieNieHUe Mepuo/ia oOpalleHus IBOWHBIX 3Be3]1 (IIeUaTHbIE MaTepUasbl).
KocBennsie nsmepenusi:
U3MEpEHUE YCKOPEHNUS,
U3MEpEHUE YCKOPEHUs CBOOOHOTO Ma/leHus;
OIIpe/IeJIEHUE SHEPTUU U UMITYJIbCa [10 TOPMO3HOMY Iy TH;
U3MEepeHHe YACIbHOM TEIIOTHI IIaBJICHHUS JIbA,;
U3MEpEeHUe HAMPSPKEHHOCTH BUXPEBOTO AJIEKTPUUYECKOT0 NOJIs (pY HAOII0I€HUH 3JIEKTPOMAarHUTHON MHIYKIIMHN);
M3MEpEHUE BHYTPEHHETO CONPOTUBIICHHS HCTOYHHKA TOKA;
orpezieNieHUe MoKa3aTess IPeIoMIICHUS CPEIbI;
u3MepeHue GOKyCHOIro pacCTOSIHUS COOMPAOLIeH U pacCenBaroLIel JIMH3;
oTpesieNIeHUE ITTMHBI CBETOBOM BOJIHBI;

oTpesieNIeHNe UMITYJIbCAa U SHEPTHH YaCTUIIbI IPHU IB)KEHUU B MAarHUTHOM T1oJie (1o oTtorpadusim).

Habntoienue siBieHuit:
HaOII0/IeHNe MEXaHUYECKUX SBIICHUI B HHEPIIUAIBHBIX U HEMHEPIIUATHHBIX CUCTEMaX OTCUETa;
HaOII0/IeHNE BBIHYKICHHBIX KOJIEOaHUI 1 pEe30HAHCA;
HabmoaeHue nupdysum;
HaOJI0ICHNE SIBIICHHSI AJIEKTPOMArHUTHON MHIYKIINY;
HaO0JII0/ICHNE BOJTHOBBIX CBOMCTB CBeTa: qudpakmus, HHTep(epeHIns, MOIIpU3aIs;

Ha0JII0/ICHUE CIIEKTPOB;



BCUCPHUC H8.6JHOI[CHI/ISI 3BEC3 1, .HYHBI Y IUTAHET B TEJIECKOI MU OMHOKID.

HUccnenoBanus:
HCCIIEI0BAaHUE PABHOYCKOPEHHOTO ABHKEHUS C UCIIOJIB30BAHUEM AJICKTPOHHOTO CEKYHI0MEepa MM KOMITbIOTEpa C IaTYNKAMH;
MCCIIeI0BaHUE IBMYKCHUS Teja, OPOIIEHHOTO TOPU30HTAIIBHO;
HCCIeI0BaHNE ICHTPAIBHOTO y1apa;
HCCIIeI0BaHUE KaUeHUs UINHAPA 110 HAKJIOHHOM IIOCKOCTH;
UCCJICIOBAaHKE BKEHUS OPOYHOBCKOM yacThIlbl (1o Tpekam [leppena);
HCCIIEI0BAHUE U30TIPOLIECCOB;
UCCIIeIOBaHNE U30XOPHOTO MPOoIIecca U OleHKa aOCOTIOTHOTO HYJIS;
HCCIIEN0BAaHIE OCTHIBAHMS BOJIBI;
HCCICOIOBAHUC 3aBUCUMOCTHU HaHpﬂ)KeHI/Iﬂ Ha ITI0JIF0CaX UCTOYHHKA TOKa OT CHJIBI TOKA B IICIIN,
HCCIIEI0BAaHUE 3aBUCUMOCTH CUJIBI TOKA Yepe3 JaMIIOUKy OT HaIpsDKCHUS Ha HE;
UCCIIeIOBaHKE HAarpeBaHUs BOJbI HarpeBaTeseM HeOOIbIIONH MOITHOCTH;
HCCIIE0BAHUE SIBJICHUS JIEKTPOMArHUTHON MHIYKIUU;
HCCIIeI0BAaHUE 3aBUCUMOCTH yTJIa TIPEJIOMJICHHS OT yTJia MaieHHUs;
HCCTIEIOBAaHUE 3aBUCUMOCTH PACCTOSIHUS OT JIMH3BI JJ0 U300paKEHUSI OT PACCTOSIHUS OT JIMH3BI JI0 MIPEAMETA;
MCCIIE0BAHME CIIEKTpa BOJIOPOJA;

HCCIIeNOBAaHNUE ABMKEHUS JBOMHBIX 3BE3] (HO ICYaTHBIM MaTepI/IaﬂaM).

IIpoBepka rumnotes (B TOM UHCIIE UMEIOTCS HEBEPHBIE):
IIPU JABMKEHUH OpycKa [0 HaKJIOHHOMW INIOCKOCTH BPEMsI IEPEMEIIIEHUS Ha ONPE/IETIEHHOE PACCTOSHUS TeM OOoJIblIe, 4eM OoJblie Macca Opycka;
IIPU JBMDKEHUH OpycKa 110 HaKJIIOHHOM MIOCKOCTH CKOPOCTh MPSMO MPONOPIHOHATIbHA MY TH;
IIpU 3aTyXaHUU KojieOaHUI aMILTUTy1a 0OpaTHO MPOINOPLIHOHAIbHA BPEMEHH;
KBaJIpaT CPEHETO MepeMelIeHus] OpOYHOBCKOM YacTHIIbI IPSIMO IPONOPIMOHAJIEH BpeMeHu Hal0moaeHus (o Tpekam Ileppena);
CKOPOCTb OCTBIBAHHUS BOJBI JINHEWHO 3aBUCUT OT BPEMEHM OCTBIBAHUS;
HanpsHKEHUE IPH MOCIIEA0BATEIbHOM BKIIOUEHUH JIAMIIOUYKH U PE3UCTOPA HE PaBHO CyMME HAIIPsDKEHUH Ha JIaMIIOYKe M PE3UCTOPE;

YIOJI IPEJIOMJICHUS IIPSIMO IPOIIOPLIMOHAJIEH YTy ITaJICHHUS;



P TUIOTHOM CJIOKEHUU ABYX JIMH3 ONTUYECKUE CUIIbI CKIIA/IBIBAIOTCS;
KonctpyupoBanue TeXHUYECKUX YCTPOUCTB:
KOHCTPYMPOBaHUE HAKJIOHHOM MIOCKOCTH ¢ 3aaaHHbiM KIT/;
KOHCTPYUPOBAaHUE PHIYaKHBIX BECOB;
KOHCTPYUPOBaHUE HAKIOHHOM IJIOCKOCTH, 110 KOTOPOH OPYCOK JBUKETCS C 3aJaHHBIM YCKOPEHUEM;
KOHCTPYUPOBAHUE JIEKTPOIBUTATEIISA;
KOHCTPYUpPOBaHHUE TpaHCHOpPMATOPa;
KOHCTPYUPOBAaHUE MOJIENIN TEJIECKOIIA UM MUKPOCKOIIA.
TemaTnueckoe NJIaHUPOBAHHE

Temarnueckoe ruranuposanwue 1o ¢pusuke s 10-11-ro kmacca coctaBiaeHo ¢ yaeToM pabodeid mporpaMMbl BOCIIUTaHUS. BociTaTeIbHBIN MOTESHITUAI TAHHOTO
y4eOHOrompeMeTa 00SCIICUNBaCT PeaTH3alliio CISAYIONINX IIEIeBBIX MPUOPUTETOB BoctuTanus ooydarommxcss O00:

1. Pa3BuTtHne LIGCHHOCTHOI'O OTHOIIICHUS K TpyAy Kak OCHOBHOMY CHOCO6y JOCTHIKCHUSA XKU3HCHHOI'O 6J'IaFOHOJ'Iy‘II/I${ YCJIOBCKA, 3aJI0T'y €T0 YCIICIIHOI'O
HpO(beCCHOHaHBHOFOCaMOOHpe,Z[eJ'IeHI/IH " OoylieHHUs YBEPCHHOCTHU B 3aBTPAllIHCM JTHEC.

2. Pa3BuTHe IICHHOCTHOTO OTHOIIIEHUS K cBoeMy OTeuecTBy, cBOel Maioil u Oomnbloi PoirHe kak MecTy, B KOTOPOM YETIOBEK BBIPOC U TMO3HAI TEPBhIE
PasocTH HHEYauu, KOTopasi 3aBellaHa eMy IpeIkaMHi U KOTOPYIO HY>KHO o0eperarsb.

3. Pa3Burue OEHHOCTHOI'O OTHOIICHUS K IPHUPOJAC KaK HCTOYHUKY KU3HU Ha 3€MJ'I€, OCHOBEC CaMOr'0 €€ CylIcCTBOBaHU, Hymz[a}omeﬁcs[ B 3alIIMTE U ITOCTOSAHHOM
BHUMAaHHWHUCO CTOPOHBI YEJIOBCKA.

4. Pa3BuTHE IIEHHOCTHOI'O OTHOIIIEHUS K 3HAHUSIM KaK HUHTCJUICKTYyaJIbHOMY pECypCy, OGGCHG‘II/IBaIOH_IeMy 6yz[ymee YCJIOBCKA, KaK pE3yJIbTaTy
KpOIIOTJIMBOT'0, HOYBJICKATCIIbHOT'O yqe6H0ro Tpyaa.



®dusuka 11 xmacc 68 4., 2 4. B HEIEITIO.

No HazBanue temsl (paznena) Kon-Bo wacoB | Koma-Bo Kon-Bo
Ypoka K/p a/p
1 DIeKTpoIMHAMHKA 43 4 6
2 KanroBas ¢pusuka. uznka aTomMa 1 aTOMHOTO  sI7Ipa 22 2 1
3 CtpoeHue BCEIeHHOM 3
68 6 7

Hmoczo:




TemaTnueckoe nianupoanme 11 kaacce (2022-2023 yu.r.)

Tema ypoka Koa-so | 1.3 Mara
4acoB

DJIeKTPOANHAMMK

1 | IlocTostHHBIN 3JIEKTPUUECKUN TOK 1 1,2

2 | Ucrounuku Toka B anekrpudeckoit nenu. DJ[C. 3akon OMa 1j1si OJHOPOTHOTO MPOBOIHUKA (YUacTKa IIETIH) 1 3.4

3 | DIeKTpOaBMKYIIAs CHJIIA. 1 3

4 | 3aBUCUMOCTD YJICJIBHOTO COIIPOTUBIICHUS POBOIHUKOB U MOJIYIPOBOJIHUKOB OT TEMIIEPATYPHI. 1 5
CBepXmpoBOIUMOCTD

5 | CoenuHEHMS MPOBOIHUKOB 1 6

6 | 3akon OMa I MOJTHON LEMU 1 7

7 | JlabopaTopHnas padora Nel no reme «Onpenenenue 3/[C 1 BHyTPEHHETO COMPOTUBICHUS HCTOYHHKA TOKa» 1

8 | DnekTpuueckuii TOK B TPOBOJAHUKAX, JIEKTPOIUTAX, OTYIPOBOIHUKAX, Fa3aX U BaKyyMe 1 8,9

9 | Pemenue 3anau o teme «I10CTOSHHBIN SIEKTPUUECKUIN TOK» 1

10 | Konmponsnaa pabomaNel no meme «Ilocmosnnblii s1eKmpudeckuli moxy» 1

11 | Uaaykuus MarHuTHOTO TOJIS. 1 10,11,12

12 | JleficTBre MarHUTHOTO MOJs HA IPOBOAHUK ¢ TokoM Cuinia Ammepa 1 13,14

13 | Jlabopamopnasa paboma Ne2 no meme «Habniooenue oeticmeuss MGZHUMHO20 NOJSL HA NPOBOOHUK C MOKOMY. 1

14 | JlelficTBe MarHWTHOTO TOJISI HA IBUXKYILYIOCS 3apsbKeHHY0 yactuly .Cuna JlopeHua. 1 15

15 | MarauTHble CBOMCTBA BEIECTBA. 1 17-19

16 | Pemrenne 3amad no reMe « MarHuTHBIE B3aUMOIEHCTBHSY. 1

17 | Konmponwvnasa paboma No2 no meme «Macnumnule 83aumooeticmsusiy. 1

18 | 3aKOH 2IIEeKTPOMArHUTHOW WHTYKITHH. 1 20,21

19 | Jlabopamopnasa paboma Ne3 no meme «H3syuenue aenenus snekmpomacHumuon unoykyuuy. Uuc-sc Th 1

20 | DnekTpoMarHuTHOE ToJIe. 1

21 | IlepeMeHHBI TOK 1

22 | SIBnenue caMmouHAYKUMU. THAYKTUBHOCTb. 1 22

23 | Pemmenune 3ama4 « ANEKTPOMArHUTHAS HHTYKITUSD 1

24 | DHeprus dIEKTPOMArHUTHOTO MoJis. Mcrons30BaHNE AIEKTPOMArHUTHOW MHAYKIMH. | eHeprpoBaHUe TEPEMEHHOTO 9 23,24,
ANEKTPUIECKOTO TOKA. 25

25 | MarHuTo3JIeKTpraecKast WHIYKITHS 1 26

26 | DnekTpoMarHuTHBIE KosteOanus. KonebaTenbHbIi KOHTYP. 1 27

27 | Pemenwne 3a1a4u o TeMe «DJIEKTPOMArHUTHBIC KOJICOAHMS 1

28 | Pemenne 3aaa4 1o TemMe «DIEKTPOMArHeTH3M 1

29 | Konmponwvnas paboma Ne3 1
DJIEKTPOMATHUTHOE U3JIyUeHHe

30 | DIEeKTpOMarHUTHHIE BOJIHEI. 1 28,29




31 | DHeprus, nepeHocuMasi SIEKTPOMArHUTHBIME BOJTHAMU. J[aBJICHHE U UMITYJIBC SJIEKTPOMArHUTHBIX BOJIH. 1 30-31

32 | JInama3oHbl 3JIEKTPOMArHUTHBIX U3Ty4YeHUN 1 32

33 | IIpakTHyeckoe MpUMEHEHHE SIEKTPOMArHUTHBIX U3ITYyYCHUH. 1 33,34

34 | I'eomerpuueckas ontuka. [Ipunnun ['roitrenca. [Ipenomnenue BoH. 2 35,36

35 | Jlabopamopuas pavoma Ned no meme «Onpedenerue nokazameJisi NPELOMICHUS CMEKLA» 1

36 | [TomHoe BHYyTpeHHEE oTpakeHue . Jlucmnepcus cBeTa 1 37

37 | BonHoBBIE cBO¥CTBa cBeTa. IHTepdepeHius BoH. B3anuMHOe ycriieHre U 0ci1abjIeHue BOJIH B TIPOCTPAHCTRBE. 1 38-40
KorepenTHbie HCTOYHUKHU CBETa

38 | dudpakmus ceera. udpakuus cBera Ha mend. JludpakirmoHHas pemieTka. 1 41-42

39 | Pemenne 3ana4d o reme «MHTEpdepennus u qudpakius CBETa 1

40 | JIabopaTopuasi padota Ne5 no teme «Habmonenue nnrepdepeniuu u qudpaxuun ceera»y Mucrpykrax no OT. 1

41 | JlabopaTopHasi paboTa Ne6ro teme «3mepeHne IIMHBI CBETOBOW BOJIHBI C IOMOIIBIO TU(PAKIIMOHHON PEIIETKI. 1

42 | Pemenue 3a1a4 no Teme «BoJIHOBBIE CBOIICTBa CBETa» 1

43 | KontpoabHas padora Ned o Teme «DIEeKTPOMAarHUTHOE U3TYYCHHE)» 1

KBanToBas pusuka. ®u3uka aroMa 1 aTOMHOI0 siApa

44 | T'uniore3za M. Ilnanka. ®ortoanekrpuueckuii 3gppexr. DoToH 1 43

45 | . KoprycKyJIpHO-BOJIHOBOM qyaan3m 1 44

46 | BonHoBble cBoticTBa acTuil. Coomuouenue Heonpedenennocmel I etizenbepea. 1 45

47 | TlmanerapHas MOJIENIb aTOMa. 1 46

48 | OOBsICHEeHHE IMHEHYATOTO CIIEKTPa BOAOPOIa Ha OCHOBE KBAaHTOBEIX IMOCTY1aToB bopa 1 47

49 | Jlabopamopnas paboma Ne7 no meme «Habnrooenue cniowno2o u auneryamozo cnekmposy Hucmpyxkmaoic no Th. 1 48,49

50 | [Mornomenue u w3 ydeHne cBeta aromom. Jlazep 1

51 | Pemmenue 3amau o reMe «KBaHTOBas TeOpus 2IEKTPOMArHUTHOTO U3TYUYEHHS U BELIECTBAY 1

52 | Konmponvnasa padoma Ne§5 «KBaHTOBasi TeOpHs SIEKTPOMArHUTHOTO U3TYUYCHHS U BEIIECTBA» 1

53 | CocTaB U CTpOEHUE AaTOMHOTO SJIpa. 1 50

54 | DHeprus CBs3U aTOMHBIX sSIJIEP. 1 51

55 | Bupasl painoaKkTUBHBIX MPEBPAIICHUN aTOMHBIX sJIEP. 1 52

56 | EcrecTBeHHAs paIMOaKTUBHOCTD. 3aKOH PaMOAKTHBHOIO paciaja 1 53

57 | Snepnble peakuuu. ckyccTBeHHas paJli0aKTUBHOCTh 1 54

58 | llenHas peakuus AelieHus siaep. SmepHas sHepreTuKa 1 55,56

59 | buonoruueckoe neiCTBHE PaIHOAKTUBHBIX H3ITyUeHHH 1 57,58

60 | Pemenwne 3amau «Ddu3uka aTOMHOTO sJIpay 1

61 | DnemMeHTapHBIC YACTUIIBI 1 59,60

62 | ®yHaaMeHTAbHBIC B3aUMOICHCTBHS 1 61,62

63 | Konmponvnas padoma Ne6«Du3rka aTOMHOTO SAPaA» 1

Ctpoenne Beenennoii 2 4 1

64 | CoBpeMeHHBIE ITPEACTABICHUS O TPOUCXOKIeHNH U 3Botoru CoutHia v 3Be37. Kinaccudukarus 38e3/1. 3Be3/b1 1 1 63-67
WCTOYHUKHU UX SHEPTHUHU.

65 | ['anaktuka. [IpencraBienue o cTpoeHUH U HBOIIONNH Beenennoit 1 68-71




66

Hrorosoe noBropeHue

\HUmozo:

68
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