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[Iporpamma 1o ¢u3rke 6a30BOro ypoBHS Ha YPOBHE CpEHETO 001Iero o0pa3oBaHus pa3padoTaHa Ha OCHOBE TOJIOKCHUH M TpeOOBaHUMN K pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeiIbHOM nporpammsl, npeactaBieHHbIX B PI'OC COO, a Taxxe ¢ yuetoM ¢deaepanbHON pabodeil mporpaMmbl BOCIIUTAHUS U
KOHIICTIIINH MperogaBaHus yaeOHoro npeameta "®dusuka" B 06pazoBarenbHbIX opranu3anusx Poccuiickoit deneparuu, peaaTn3yonux OCHOBHBIC
o0pa3zoBaTeNnbHbIC POTPAMMBI.

CopneprxaHue IporpamMMsl 1o (pU3MKe HaIIpaBIeHO HAa (POPMUPOBAHHUE ECTECTBEHHO-HAYUYHOW KapTUHBI Mupa oOyuaromuxcs 10 - 11 kinaccoB npu
oOyueHuy ux (pu3rke Ha 6a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIPHOCTHOTO moaxoaa. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusm OI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METANPEIMETHBIM pe3yJIbTaTaM 00yUeHHUs, a TAKKE YUUThIBAET HEOOXOIUMOCTh peaTu3allii MEXIIPEIMETHbBIX
CBsi3el (PM3UKH C €CTECTBEHHO-HAYYHBIMU y4eOHBIMU NIpeMeTaMu. B Hell onpeaenstoTcsi OCHOBHBIE IeNTU U3Y4YeHUs (PU3UKU Ha YPOBHE CPEIHETO OOIIET0
00pa3oBaHMsl, IUTAHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca (U3NUKU: TMYHOCTHBIE, METAlpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YpOBHE).

dusmKa KaK HayKa o0 HanOoJjee 00X 3aKOHAX MPHUPOIBI, BBICTYIAs B KAUECTBE YU€OHOTO MpEeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ] B CHCTEMY
3HaHu# 00 okpyskatomieM mupe. LlkonbHbIH Kype GU3KMKH - CUCTEMOOOPA3YIOLIMHA 1)1 €CTECTBEHHO-HAyUHBIX YUE€OHBIX IPEIMETOB, TOCKOJIbKY (PU3NYECKHE
3aKOHBI JIEXKAT B OCHOBE MIPOIIECCOB M SIBJICHUH, H3y4aeMbIX XUMHUEH, Onosiorueii, puzndeckoit reorpadueii u actponomueii. Micnonp3oBanne 1 akTHBHOE
IpUMeHeHHEe (PU3NYECKUX 3HAHUHN OIpeelisieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B chepe IHEpreTUKHU, TPaHCIIOpTa, OCBOSHHs KOCMOca,
MIOJTyYCHHUSI HOBBIX MaTE€PHAJIOB C 33JaHHBIMU CBOWCTBAMH U ApYrux. M3ydyenne U3k BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU
KapTUHBI MUpa 00y4aroImuxcs, B GOPMUPOBAHUE YMEHUI IPUMEHATh HayYHBIH METOJI IO3HAHUS NPH BBIIOJIHEHUU UMHU YU€OHBIX UCCIIEOBAaHUI.

B ocHoBY kypca ¢pu3uku 115 ypoBHSI CpeAHEro 00111ero o0pa3oBaHUsl MOJI0KEH P UJIEH, KOTOPbIE MOXKHO pacCMaTpPUBaTh KaK MPUHIIMUIIBI €T0
IIOCTPOCHHS.

Wnes nenoctHocTu. B cOOTBETCTBHM ¢ HEW KypC SIBIISIETCS IOTHYECKHU 3aBEPIICHHBIM, OH COJCPKHUT MaTepHall U3 BCEX pa3zesioB (DU3HMKH, BKIIOYAET KaK
BOINPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DPU3UKH.

Wnes renepanu3amnun. B cooTBeTCTBUM ¢ Heil MaTepral Kypca (pu3uku 00beInHEH BOKPYT (hU3HUYeCKUX Teopuid. Bemymm B Kypce siBiseTcst
(dbopMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pHH, BEIIECTBE U MOJIE.

Wnes rymanutapuzanuu. Peanuzanus naeu npeanonaraeT UCIoib30BaHUE T'YMaHUTApHOTO OTEHIMaNa (PU3M4ecKoi HayKH, OCMBICIIEHUE CBS3H
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIeMaMH.

Wnes npuknagHoit HanpasneHHocTU. Kypc ¢pu3nku npeanonaraeT 3HaKOMCTBO € IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUITOKEHHUH
U3Y4YECHHBIX TEOPUI U 3aKOHOB.

Wnes sxonoruzanuu peanusyercs MoCpeCTBOM BBEIEHUS SJIEMEHTOB COJEPKaHUs, OCBAILIEHHBIX 3KOJOTHYECKUM Mpo0IeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHbI C PA3BUTHEM TEXHHUKH U TEXHOJOTHH, a Takke 00CyKAeHUs TPo0eM palliOHAIbHOTO PUPOIONIOIb30BaHMUS U HKOJIOTHUECKOH 0€30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKHM Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHUs SBISIFOTCS pu3ndyeckue Teopun ((GopMUpOBaHKE IPEICTABICHUN O
CTPYKTYp€ MOCTPOEHHUs (PU3NYECKOIN TeopuH, poin (PyHIaMEHTAIbHBIX 3aKOHOB M IPUHLIMIIOB B COBPEMEHHBIX MPEICTaBIECHUSIX O IPUPO/JIE, IPaHUIaxX
MPUMEHUMOCTH TEOPUIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeTENbHOCTHBIN MOAX0/ B Kypce (PM3UKU peann3yeTcs MPex/ie BCEro 3a CYeT OpraHu3allui SKCIIEPUMEHTAIbHOMN 1eSTeIbHOCTH
oOyuatomuxcs. [jig 6a30Boro ypoBHs Kypca (PU3HKH - 3TO MCIIOJIb30BAHUE CUCTEMBI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB U Ja00paTOpHBIX padoT,
KOTOpBIE B ITporpamme o (usuke o0beAMHEHBI B OOLINI CITUCOK YUEHHUECKUX MPAKTUYECKUX paboT. Beinenenue B ykazaHHOM HepedHe JJabopaTOpHbIX padoT,
MIPOBOAMMBIX JUISI KOHTPOJIS M OLEHKHU, OCYILIECTBIISETCS] YHaCTHUKaMH 00pa30BaTEIbHOTO MPOLiecca UCXO0/sl U3 0COOEHHOCTEN TUIAaHUPOBAHUS U OCHALIICHUS
kabunera ¢usuku. [Ipu 3ToM obecrieunBaeTcs oBiaieHHe 00yJaroIUMUCT YMEHUSIMHU POBOJUTH KOCBEHHbIE H3MEPEHNUsI, HCCIIEIOBAHNUS 3aBUCUMO CTEH
(bu3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIOTES.

Penienune pacueTHbIX U KaUECTBEHHBIX 33J[ay C 3aJJaHHON (U3HUECKON MOJIEIbIO, TIO3BOJISIONIEE TPUMEHATh U3y4eHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
13 OIHOTO pa3jienia Kypca, Tak U MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3jienoB. J{Jis KaueCTBEHHBIX 3a/1a4 PUOPUTETOM SBIISIOTCS 33aJJaHUs HAa O0BSICHEHHE



MpoTeKkaHus (GU3NUECKHUX SBJICHUI U MPOLIECCOB B OKPYKAIOUIEH KU3HU, TpeOyroliue Bpi0opa (U3HUecKoil MOJENHU Ui CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO
Xapakrepa.

B cootBercTBuM ¢ TpeboBanusamu GI'OC COO k MaTepraIbHO-TEXHUYECKOMY 00eCIIedeHUI0 Y4eOHOr0 mporiecca 6a30BbI ypOBEHb Kypca (PU3UKH Ha
YPOBHE cpeHero o0miero 00pa3oBaHus TOJKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KaOnHEeTa (PM3UKU WM B YCIIOBHSIX UHTETPUPOBAHHOTO KaOMHETA MPEIMETOB
€CTECTBEHHO-Hay4YHOro 1ukia. Hannuue B kabunete Gpusuku He0OX0uMOro 1a00paTopHOTro 000pyA0BaHuUs AJIs BBIMOJHEHHS YKa3aHHBIX B IPOrpaMMe IO
¢u3nKe yYeHHYECKHX MPAKTUYECKUX padoT U IEMOHCTPAIIMOHHOTO 000PYy0BaHUS 00513aTENBHO.

JlemoHcTpannoHHOe 000pyaoBaHre (OPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MUHUMAIIbHOM IOCTaTOYHOCTH U 00ECIIEYHBAET TOCTAHOBKY
NEPEYHCICHHBIX B IPOrpaMMe Mo (pU3MKe KIIFOUYEBBIX JEMOHCTPAIMNA ISl HCCIEIOBAHNS N3y4aeMbIX SIBJICHUHN U MTPOILECCOB, SMIMPUIECKUX U (yHaMEHTAIBHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 000pyI0BaHKE ISl YICHUYECKUX MPAKTHUECKUX PadoT OpMHUPYETCs B BUE TEMAaTHUYECKUX KOMIUIEKTOB U 00ECTIEYMBAETCS B pacueTe
OJIHOTO KOMILJIEKTa Ha JIByX oOydaromuxcs. TemMaTnyeckue KOMILIEKThI TJAOOPaTOPHOTro 000py10BaHUs AOKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
MCTIOJIH30BAaHNH aHAIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUEC HU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIAMU U3Y4YeHUS (PU3UKU B 00IIeM 00pa30BaHUU SBISIOTCS:

dopMHpOBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIONINXCSl K HAYIHOMY M3yYSHHUIO TPUPOIBI, PA3BUTHE WX WHTEIUICKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

PasButune npencraBieHuil 0 HAY9HOM METOE MO3HAHUA U POPMHUPOBAHUE UCCIICAOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;

dopmMupoBaHUEe HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHHUs: OCHOB CTPOCHHS MaTepuu U (PyHIaMEeHTaIbHBIX 3aKOHOB (PU3UKU;

®opMupOBaHUE YMEHHUI OOBSICHATH SIBICHUS C UCTIOIB30BAaHUEM (PH3MUECKUX 3HAHUH U HAYYHBIX JI0KA3aTEIIbCTB;

dopmupoBaHue NPeCTABICHUN 0 POIU (PUUKH IS PA3BUTUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIl.

JlocTrokeHue THX 1eJiei 00ecrieuuBaeTCsl peIIeHHEM CIIEAYIOIINX 3a/1a4 B IIpoliecce H3yYeHHs Kypca QU3UKM Ha yPOBHE CPETHETO 0OIIeTo
o0pa3oBaHMUs:

[IpnoGperenne cucreMbl 3HaHUI 00 00IIKX PU3NYECKMX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYISpHYIO QU3HKY,
3JIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U SJIEMEHTHI aCTPOPHU3UKY;

dopmMupoBaHuEe YMEHUN NPUMEHATh TEOPETHUECKHUE 3HAHUS ISl 00bSICHEHUS (PU3MUECKUX SIBJICHUN B IPUPOJIE U ISl IPUHATHUS IPAKTUUECKUX PELIeHUH
B [TIOBCE/IHEBHOH JKH3HY;

OcBoeHue criocoO0B pelIeHrs pa3IMUHbIX 3ajau C SIBHO 3a/1aHHOM (U3MYeCcKOl MOJIENbIO, 33/1a4, MOPa3yMEBAIOIIUX CAMOCTOSATEIbHOE CO3/1aHNE
¢bu3nveckoil MosienH, COOTBETCTBYIOLIEH YCIOBUSM 3aJlauy;

[Tonnmanuie GpU3N4YECKHX OCHOB M MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPELy;

OBnajieHne METO1aMU CaMOCTOSITENILHOTO TUIAHUPOBAHNUS U MPOBEJCHUS (PU3NYECKUX SKCIIEPUMEHTOB, aHaIN3a U HHTepIpeTaluy HHPOpMaLuy,
oTpesieNIeHus JOCTOBEPHOCTHU MOJIyUEHHOTO pe3yNbTaTa;

Coznianue ycioBuil A1 pa3BUTUSA YMEHUN IPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUECKON JEATEIBHOCTH.



B pesynbTaTe nzydenus yaeoHoro npenmera «dusnkay Ha ypoBHE CpEIHETO 00IIero 00pa3oBaHuUs:

JInuHOCTHBIE pe3yIbTaThl 0OCBOeHUs yueOHOro npeamera " dusnka" qOIKHBI OTPakaTh TOTOBHOCTH U CLIOCOOHOCTh 00YYaIOIINXCS
PYKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTUYHOCTH, CUCTEMON IEHHOCTHBIX OPHEHTALMH, IO3UTUBHBIX BHYTPEHHUX YOEXKAeHUl,
COOTBETCTBYIOILINX TPAAULIMOHHBIM HEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHUE )KU3HEHHOTO OIBITA M OMBITA JEATEILHOCTH B MIPOIIECCE peallu3aiuu
OCHOBHBIX HallpaBJIEHUH BOCIIMTATEIbHON JE€STEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaxx1aHCKOTrO BOCIIMTAHHUS:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIUK 00YUaIOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOI'O YJIEHAa POCCUHCKOT0 O0IIECTBA;

NPUHATHE TPAJUIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IECHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B HHTEPECAX IPAXKAAHCKOr0 00IIECTBA, y4aCTBOBATh B CAMOYIIPABJIEHUH B 00pa30BaTe/IbHOW OpraHu3alumy;

yYMEHHUE B3aUMOACHUCTBOBATh C COIIMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C UX (PYHKIIUSMH U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J€ATEIIbHOCTH;

2) naTpUOTHUYECKOI'0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKON MIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHKEHUSM POCCUICKUX YUEHBIX B 00JIaCTH (DU3UKH U TEXHHKE,

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CHOCOOHOCTh OLIEHUBATH CUTYALUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTeTbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTONUMUBOTO Oy yIIero;

4) 5CTETUYECKOT0 BOCIIUTAHMUS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPUCYIIEro (GU3NUYECKOIl HayKe;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpEeC K pa3InYHbIM chepaM npodecCuoHaIbHOM e TeNbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PM3UKON U TEXHUKOH, YMEHUE COBEpLIaTh OCO3HAHHBIHI
BbIOOD Oynyieit npoeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO B 00J1aCTH (PU3MKH HA MPOTSKEHUU BCEH KHU3HH;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OPMHPOBAHHOCTb IKOJOTHUECKON KYJIBTYphl, OCO3HAHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX MPodIIeM;

TUTAaHUPOBAHKE M OCYIIECTBICHUE ICHCTBHUI B OKPY’KaIOMIEH Cpeie Ha OCHOBE 3HAHMSI LIeJIel YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA,

Pacmmpenue omnpita 1eATeIbHOCTH 3KOJIOIMYECKON HANpaBIEHHOCTH Ha OCHOBE UMEIOINXCSI 3HaHUM 1Mo (usuke;

7) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH;

0CO3HAHME [IEHHOCTH HAYYHOH JEeSITeTHHOCTH, TOTOBHOCTH B TIPOIIECCE N3YUEHUS (PH3UKH OCYIIECTBISTH MMPOCKTHYIO U MCCIIEIOBATEIHCKYIO
JesTeIbHOCTh WHAUBUYAIBHO U B TPYIIIIE.

. B mpotiecce 10CTHXEHNS TMUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTrPaMMBbI IO (GPHU3HKE 711 YPOBHSI CPEAHETO 00111ero o0pa3oBaHus y 00y4JarouXxcs
COBEPILICHCTBYETCS AIMOLMOHANBHBIA HHTEIUIEKT, MPEANOIaraonui copMIUpOBaHHOCTD:

CaMOCO3HaHUSI, BKJIFOUYAIOIIETO CIIOCOOHOCTh MIOHMMATh CBOE SMOIIMOHAIIFHOE COCTOSTHUE, BUACTH HAIPABICHUS PAa3BUTHS COOCTBEHHON SMOIIMOHAIBHOM
cdepsl, ObITh YBEpEHHBIM B cebe;



CaMOPETYJINPOBaHMS, BKIFOUYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE IOBEICHUE, CIOCOOHOCTh alalTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHHIO LIEIH U YCIEeXY, OITUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIeHCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TIOHUMATh SMOLIMOHATIBHOE COCTOSIHUE JAPYTUX, YIYUTHIBATH €0 NP OCYIIECTBIEHUHU OOLIEHHs], CHOCOOHOCTh K
COYYBCTBHIO M COTIEPEKUBAHHIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTPAUBAaTh OTHOILEHHS C APYTMMH JIOJIbMHU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3pellaTh
KOH(JIUKTBI.

MeTanpeaMeTHbIe pe3yJibTaThl 0CBOCHHS IPOrPaMMBbI CpeHero o01ero 00pa3oBaHusi 10JKHbI OTPAKATH:

1. OBnazieHre yHUBEPCAIbHBIMU MTO3HABATEIIbHBIMU JICHCTBHSIMHU:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OIIpeNIeNIATh 1NN 1eATeIbHOCTH, 33]aBaTh apaMeTpbl U KPUTEPUU UX JTOCTUKECHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIaH peIIeHUs MPOOIEMbl C YIETOM aHAIN3a UMEIOIIUXCS MaTepUallbHbIX U HEMaTepUaIbHbBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JICATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB IIEJISIM, OLICHUBATH PUCKH TTOCIIEACTBUI IEATEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH PadOTy B YCIOBUAX PEaIbHOT0, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbI€ UCCIIEI0BATENbCKUE ICHCTBUS:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MTOHATUSAMHI M METOAaMU (PU3NIECKOI HAYKH;

BJIaJICTh HaBbIKaMU y4eOHO-HUCCIIE0BATENILCKOM U POEKTHOM J1eATEILHOCTH B 007acTH (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETIbHOMY
MOKMCKY METOJIOB PEIIeHHS 33a/1a4 (PU3NIECKOTO COICPIKaHM, TPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHMS,

BJIAJICTh BUJJAMHU J€SITE€IbHOCTH IO MOJYYEHUIO HOBOTO 3HaHMS, €r0 HHTepIpEeTaluy, IpeoOpa3oBaHUIO M MPUMEHEHHIO B Pa3JINYHbBIX y4EOHBIX
CUTYalUsIX, B TOM YHCIIE [IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00s1acTH (QU3KKH;

BBISIBJISITH IPUYMHHO-CIIEZICTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 33aJauy, BbIJIBUTATh TUIIOTE3Y €€ PELICHUs, HAXOJUTh apTyMEHTHI ISl 0Ka3aTeIbCTBa
CBOWX YTBEP)KIICHHH, 3a7[aBaTh apaMeTPhl M KPUTEPUH PEIICHUS;

aHaAJIM3UPOBATh MTOJYYCHHBIE B XOJI€ PELLICHUS 3a]]aul pPe3yJIbTaThl, KpUTHUECKH OLIEHUBAThH MX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON JAEATEIbHOCTH, B TOM YHCIE IPH U3YYEeHUH (PU3HKH;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, OLEHHBATh IPUOOPETEHHBIH OIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 0071aCTh )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIE UJEH, IpeIaraTb OpUrHHAIbHbIE TOJXOAbI U PELICHHUS;

CTaBHUTH NPOOJIEMBI U 33]]a9H, TOMTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabota ¢ uadopmaruei:

BJIAJIETh HAaBBIKAMH TIOJYYCHUST HHPOPMALIUU PU3MIECKOTO COJIEPKAHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIATh TTOUCK, aHAIN3,
CHCTEMaTHU3allMI0 U MHTEPIIPETALUI0 HH(POPMAIIMK Pa3InYHbIX BUAOB U (POPM IpeACTaBICHUS;

OILIEHUBATh JOCTOBEPHOCTHh WH(OPMAIIHH;



UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AI[MOHHBIX
3aja4 ¢ coOIr0IeHuEM TpeOOBAHUI 3PTOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHEHBI, PECypcocOepesKeH s, TPABOBBIX M ATHUECKUX HOPM, HOPM UH(OPMAITMOHHON
0e301acCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPIKAaHUS B pa3IMUHBIX (popMaTax ¢ yueToM HazHaueHHsI HH(POPMALIUU U LIEIEBOM ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IPEJCTABICHUS U BU3yaIU3allUU.

2. OBnazieHe YHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

1) obmeHue:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM IEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI;

Pa3BEpHYTO M JIOTHYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCHOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHasl AEATENbHOCTD:

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JICHCTBUI C yUeTOM OOIHUX MHTEPECOB U BO3MOXKHOCTEH Ka)/10r0 WieHa KOJJIEKTUBA;

NPUHUMATD S COBMECTHOM JIEITETLHOCTH, OPTraHU30BBIBATh M KOOPAUHUPOBATH JICHCTBUS 110 €€ JOCTHKEHHUIO: COCTABIATh IJIaH ACHCTBUH,
pacrpenesnaTh pojid C yueTOM MHEHUH Y4aCTHUKOB, 00CY/1aTh pPe3yJIbTaThl COBMECTHOM paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJIA U KAXKJIOTO YYACTHUKA KOMAH/IbI B OOIINI PE3yNIbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;

Ipelaratb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C MMO3UIIMKA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITH IIO3UTUBHOE CTPATETHUECKOE MOBEJICHHIE B PA3JIMYHBIX CHUTYALUsX, IPOSBIISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

.3. OBnajieHre YHUBEPCATbHBIMU PETYIATUBHBIMU J1€HCTBUAMMU:

1) camoopranu3zanusi:

CaMOCTOSITENIFHO OCYILECTBIIATH II03HABATENIbHYIO JESITEIbHOCTh B 007aCTH (PU3UKU U aCTPOHOMHUH, BBIBISATH MPOOJIEMBbI, CTABUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISATh IUIaH PEIICHUS paCUeTHBIX U KaUeCTBEHHBIX 3371y, IJIaH BIMOJIHEHUS MPAKTUYECKON pabOThI C y4ETOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIITOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsATh paMKi y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEHHIA;

JieNiaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHHE;

OILIEHUBATh MMPHOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIIUH B 007acTH (PU3UKHU, IOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeNbHbIA U KYJIbTYPHBIH YPOBEHb.

2) caMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTbh KOPPEKTHBBI B I€ATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJILTATOB LENISAM;

BJIJICTh HAaBBIKAMU TTO3HABATEILHOW pepIIeKCUH KaK OCO3HAHUS COBEPINAEMBIX JCWCTBUI M MBICIHTENBHBIX TPOIIECCOB, MX PE3yJIbTaTOB M OCHOBaHUIA,

UCIIOJIb30BaTh MPUEMbI peIIEKCUU [Tl OLIEHKH CUTYallMH, BBIOOpa BEPHOT'O pEIIeHUS;

OIICHUBATh PUCKH U CBOEBPEMEHHO MTPUHUMATD PEIICHHS M0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apI'YMEHTHI JJPYTUX MIPU aHATIU3€ PE3YJIbTAaTOB AEATEIbHOCTH.

3) npunsaTue ceds U APYrux:

NpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI PYTUX MIPH aHAJTN3E PE3yNIbTAaTOB JACATEIbHOCTH;



IPU3HABaTh CBOE MPAaBO U MPaBO APYIHX Ha OIIUOKY.

4. IlpeaMeTHbIe pe3y/IbTAaThl OCBOEHHUS MPorpaMmbl o gusnke. B npoiecce n3ydenus Kypca Kypca ¢pusuku 6a3oBoro yposss B 10 kinacce
00yJaroIuiCs Hay4uTCs:

JIEMOHCTPUPOBATh HAa MPUMEPAxX PoJib U MeCTO (M3UKU B (POPMHUPOBAHUN COBPEMEHHON HAYYHOM KApTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTHH, B IPAKTUYECKOM EATEIbHOCTH JFOACH;

YYUTBIBATh TPAHUIIBI IPUMEHEHUS N3YYCHHBIX (PU3NUYECKUX MOJICICH: MaTepralibHas TOUKa, HHEpIHAIbHAs CHCTEMa 0TcUeTa, abCOIOTHO TBEPOE TEIIO,
u7ealbHbII ra3, MOJI€IM CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPABIX TeJl, TOUEUHBIHN MEKTPUUECKUH 3aps]] TP pellieHNH (U3NYEeCKUX 3a/1a4;

pacrio3HaBaTh (puznyeckue sBJIeHU (TIPOLECChl) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIIIPHO-KMHETHYECKON TEOPHH CTPOCHHUS
BEIIECTBA U IEKTPOJUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE MaJICHNE Tel, JBH)KEHUE 10 OKPY>KHOCTH, MHEPLIUS,
B3auMoieiicTBHE Tel, Tudy3us, OpOYHOBCKOE IBUKECHUE, CTPOCHHE )KUIKOCTEH M TBEP/BIX TEJ, U3MEHEHNE 00beMa TeJl IPH HarpeBaHUU (OXJIaXICHUH ),
TEIIOBOE PaBHOBECUE, UCIIAPEHHE, KOHICHCALINS, IUIABJICHUE, KPUCTAUIN3aLNs, KUIIEHHE, BIAKHOCTh BO3/1yXa, IIOBBIIICHNE AABJICHUS I'a3a IPU €r0 HATPEBAHWUH B
3aKPBITOM COCYJIE, CBS3b MEXKY ITapaMeTPAMM COCTOSHUS ra3a B U30IPOLECCax, JIEKTPU3ALUS TEJI, B3aUMOACHCTBUE 3apsA10B;

OIKCBIBATh MEXAHUUECKOE JABUKEHHE, UCII0JIb3Ys (PU3MUECKUE BETUUMHBL: KOOPAUHATA, IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila,
UMITYJIbC TeJIa, KHHETHYECKAasi SHEPrusl, NOTEHIUAJIbHAs SHEPTUsl, MEXaHU4ecKas paboTa, MEXaHNYECKasi MOIIIHOCTb; IIPY ONKUCAaHUU IPABUILHO TPAKTOBATh
(bu3nyecKkuil CMBICI UCIIOJIb3YEMbBIX BEJIMUUH, UX 0003HAUEHUS U €MHULbI, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIUUUHY C IPYTUMHU
BEJIMYMHAMU;

OIHCBIBATh U3yUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SBJICHUS, UCIIONIb3Ysl (pU3MUecKUe BETMUMHBL: JaBJICHHUE T'a3a, TeMIIepaTypa, CpeHss
KMHETUYECKasi JHEPIUsl XaOTUYECKOTO JIBUKEHUS MOJIEKYJI, CPEHEKBAAPATUYHAs! CKOPOCTh MOJIEKYJI, KOJJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus, padora rasa,
KO3 (QHIMEHT M0JIE3HOT0 AEHCTBUS TEIJIOBOTO JBUTATeNIs; IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3MUYECKHUI CMBICI UCIIOIb3YEMBIX BEJIMYMH, UX 0003HAUCHMUS
Y eIMHUIIBI, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMH BEJTHUYNHAMU;

OIUCBIBATh U3YyYEHHBIE AIEKTPHUECKUE CBOICTBA BEIIECTBA U JIEKTPUUECKHUE ABICHUS (IIPOLIECCH), UCIOB3Ys (PM3NUYECKHE BETUYMHBI: JIEKTPUUECKHH
3apsif, IEKTPUUYECKOE 110JIe, HAPsSXKEHHOCTD MOJIs, HOTEHILMA, Pa3HOCTh MOTEHIINAJIOB; IPU OMUCAaHUH NPABUIBHO TPAKTOBATh (PM3UUYECKUN CMBICIT
UCMOJIb3yEeMbIX BEJTMUNH, UX 0003HAUYEHUS U €AMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITMYMHAMMY;

AHAIM3UPOBATh PU3NYECKUE MPOLIECCHI U ABJICHUS, UCIOIb3Ysl (PU3NUYECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH BceMupHoro Tarorenus, 1, I1 u 11l 3akonst
HeroTOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHMSI HMITYJIbCA, IPUHLUII CYNIEPIIO3UIIMNA CUJI, TPUHIINAII PABHONIPABUS MHEP LIMAJIBHBIX
CUCTEM OTCUYETa, MOJIEKYJIIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, Ia30BbIEC 3AKOHBI, CBSI3b CPEAHEN KNHETUYECKON YHEPTUH TEIIJIOBOTO JABHKCHUS
MOJIEKYJI ¢ aOCOJIIOTHOM TeMIepaTypoii, HepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHEHHUS AJIEKTPUUYECKOro 3aps/a, 3akoH KyioHa, npu 3ToM pa3nudarb
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI AEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MaCHOIO MCIIOJIb30BaHMS B
MMOBCEAHEBHOM JKU3HU;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEI0OBAHUIO (DU3NYECKHX SIBICHUH U MPOLIECCOB C MCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH, IPH TOM
(dbopMynrpoBath MpodieMy/3agady ¥ ruroTe3y yueOHOro SKCIepuMeHTa, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OIBIT U
(GbopMyIMpOBaTH BBIBOAKI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIUYUH, IIPU 3TOM BBIOMPATh ONTUMAIbHBINA CLIOCOO M3MEpPEHUS U UCII0Ib30BAaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXYy (PU3NUECKUMH BETMYMHAMHU C UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcupoBaTh pe3ynbTaThl HOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUE TaOJIHIl U Tpa(UKOB, 1e1aTh BBIBOBI 110 pe3yIbTaTaM HCCIIe10BaHMS;



coOiroaaTh npaBuia 6€30MacHOro Tpy/ia MpH MPOBEACHNUN UCCIIEJOBAHUM B paMKax yueOHOTO 3KCIIepUMEHTa, yueOHO-UCCIIeI0BATEIbCKOM U MPOEKTHOM
JEeSTEILHOCTH C UCTIONB30BAHUEM H3MEPUTEIHHBIX YCTPOICTB 1 1a00PaTOPHOTO 000PYIOBAHUS;

peliaTh pacyeTHbIE 337a4u C SIBHO 33/1aHHOM (PU3NUYECKON MOJIENIbIO, UCIIONb3Ys (PU3NUYECKHe 3aKOHBI ¥ IPUHIUIIBI, HA OCHOBE aHaIM3a YCIIOBUS 3a]a4yu
BEIOMpATh PUINIECKYIO MOJICITb, BBIICIITH (PHU3UIECKIE BETUIHHBI M POPMYITBI, HECOOXOAMMBIE JIJISl €€ PEIICHHUS, TPOBOJAUTH PACUETHI U OLICHUBATH PEAIbHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIUYUHBL;

peuiaTh KaueCTBEHHbIE 33/1a4U: BHICTPAUBATH JIOTHYECKU HEIPOTHUBOPEUUBYIO LIETIOYKY PACCYKIECHUMN C UCIIOJIb30BAHUEM M3YUEHHBIX 3aKOHOB,
3aKOHOMEPHOCTEH U (PU3HUECKUX SBICHHUIA;

UCIIOJIL30BATh TIPU PEIICHUH YIeOHBIX 33]]a4 COBPEMEHHbIC HH(POPMAIIMOHHBIC TEXHOIOTHH ISl IOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIIUHN U
Mpe/ICTaBlIeHUs y4eOHOM U HayYHO-TIOMYJISIPHON MH(POPMAIUH, TOJTYYEHHON U3 pa3IuYHbIX HCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH MOTYyYaeMYyIO
nH(pOpMAIIHIO;

MPUBOIUTH MPUMEPHI BKIIa1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00BSCHEHUE MPOIIECCOB OKPYKAIOIIETO0 MUPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIONIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MKE B TOBCETHEBHOM KU3HU AJis oOecredeHnst 0€30MacHOCTH MpU 00pallleHuu ¢ MpUoopamMu u
TEXHUYECKUMH YCTPOUCTBAMHU, JIJIsi COXPAHEHUS 3/I0POBBS U COOJIOICHUSI HOPM 3KOJIOTMYECKOTO TIOBEICHHS B OKPYXKAIOIIEH CpeJIe;

paboTaTh B rpyIIeE C BHIITOJIHEHUEM PA3INYHBIX COI[MAIBHBIX POJICH, MIIaHUPOBATh PaObOTY IPYIIIbI, PALIMOHAIBHO PACIPEALNISITh 00SI3aHHOCTH U
IJIAHUPOBAThH JICSITEIIBHOCTh B HECTAHIAPTHBIX CUTYAIIMIX, OIEHUBATH BKJIA/ KAXJI0T0 U3 YYACTHUKOB IPYIINHI B PEIICHHE PACCMAaTPUBAEMOM TP OOJIEMBI.

5. IlpenmeTHBIE pe3yabTaThl OCBOSHUS IPOrpaMMBI 1o ¢usnke. B mpoiiecce n3yuenus Kypca Kypea ¢usuku 6a3oBoro yposHs B 11 kinacce oOyuaromuiics
Hay4UTCS:

JEMOHCTPHUPOBATH Ha IPUMEPaxX poiib U MecTO GU3UKH B POPMUPOBAHUHN COBPEMEHHON HAyYHOU KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B MPAKTUICCKON JACSITEILHOCTH JFOACH, IIEIIOCTHOCTh U €IMHCTBO (PH3UIECKON KapTHHBI MHUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEINEH: TOUSUHBIH SJIeKTPUUECKU 3apsi, Tyd CBeTa, TOUECYHBIN NCTOYHHUK CBETA, siepHast
MOJIeJIb aTOMa, HyKJIOHHAsI MO/ aTOMHOTO sI/Ipa IPH pelieHur (U3NIECKUX 3a7ad;

pacmo3HaBath (pu3ndeckue sBIeHus (MPOIecChl) U OOBACHATH MX HA OCHOBE 3aKOHOB AJIEKTPOAMHAMUKYI U KBAHTOBOW (PU3UKH: dJIEKTPpUUYECKAs
MIPOBOIUMOCTD, TEIMJIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE JICUCTBHUS TOKA, B3aMMOJICHCTBIE MAarHUTOB, SJICKTPOMAarHUTHAS UHIAYKIIUSI, IEHCTBHE MATHUTHOTO
TOJIsL HA TIPOBOJIHUK C TOKOM U ABMKYIIUKCS 3apsif, SJEKTPOMarHUTHbIE KoJeOaHus U BOJHBI, MPSIMOJIMHEHHOE paclipOCTpaHEeHUE CBETa, OTpaXKeHHE,
npesoMiieHre, HTephepeHIus, TMPpaKIus U MOJIIpU3aIis CBEeTa, JUCTIEpPCHs cBeTa, poTodekTpudeckuii 3pdekt (hoTorddekT), cBeToBOE NaBICHHE,
BO3HUKHOBEHHE JIMHENYATOTO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs paluOaKTUBHOCTb;

OTNUCHIBATh N3YYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONTHYECKUE, HIEKTPUISCKYIO TPOBOIUMOCTh PA3IUUHBIX CPEl) U
ANEKTPOMArHUTHBIE SIBIICHUS (MPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEIUYUHBI: AIEKTPUUYECKUI 3apsi]l, CHIIa TOKA, HIEKTPUUIECKOe HANIPSDKEHUE, DIIEKTPUIECKOe
COMPOTHUBIIEHNE, PA3HOCTH MOTCHIIMAJIOB, JJICKTPOABIIKYINAS CHiia, paboTa TOKa, MHIAYKIUS MarHUTHOTO T0JIs, cuia Amnepa, cuia JlopeHia, MHIYKTHBHOCTh
KaTYIIKH, SHEPTUS JIEKTPUIECKOTO U MAaTHUTHOTO MOJIeH, IEPHO] U YacToTa KoJieOaHHii B KoJebaTeTbHOM KOHTYpE, 3aps/ U Cujia TOKa B IIpoIiecce
TapMOHUYECKHX AJIEKTPOMATHUTHBIX KOJIEOaHUH, (POKYCHOE PACCTOSIHUE U ONTUYECKAsl CUJIA JIMH3BI, PY OTIMCAHUHU TIPABMIIBHO TPAKTOBATH (PHU3NUYECKUIN CMBICTT
WCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHHUS U €IMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMU BETUYUHAMU;

OTIMCHIBATh N3YYCHHBIC KBAHTOBBIC SIBICHHS M TIPOIECCHI, HCTIONB3Ys (PU3NUECKHUE BEIMUUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETa, DHEPTHs K UMITYIIbC (DOTOHA, IIEPUO]T TOTypacaia, YHEPT s CBSA3U aTOMHBIX sIEp, IPU ONMUCAHUH MTPABIIIBHO TPAKTOBATh (PU3HUUECKHIA CMBICT
WCIIOTB3YEMBIX BEITMYWH, MX 0003HAYCHUS U €AMHUIIBI, YKA3bIBATh (POPMYITBI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUYHHY C APYTUMHU BETUIMHAMU, BEIYUCIISATH
3HaueHUE PU3NIECKON BETHUNHBI,



aHAJIM3UPOBATh (PU3MUECKUE TPOLIECCHI U ABICHUS, UCIIONIb3Ys (PU3NUECKUE 3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI [TOCIIEI0BATEIBHOIO U
[apaJuIeJIbHOTO COCIMHEHMS IIPOBOJHUKOB, 3aK0H J[>koyisa-JIeHna, 3aK0oH 2J1€KTPOMarHuTHON MHAYKIUY, 3aKOH IIPSIMOJIMHENHOT0 PACIPOCTPAHECHUS CBETA,
3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, ypaBHEHHE DHHIITeHA U1 (oTo3(deKTa, 3aKOH COXpaHEHHsI SHEPTUHU, 3aKOH COXPaHEHUs UMITyJIbCa,
3aKOH COXPAaHEHUS MIEKTPUUECKOTO 3apsiaa, 3aKOH COXPaHEHUsI MacCOBOTO YMCIIA, ITOCTYJIaThl bopa, 3aK0H paguoakTUBHOIO pacnaja, pyu 3TOM pa3andarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OIPEAEIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIMHM MAarHUTHOTO MOJIsI IPOBOJIHUKA C TOKOM, CUJIbl AMIlepa U cuiibl JIopeHna;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3NYECKUX SIBICHUH 1 TPOLIECCOB C UCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: TIPH 3TOM
(dbopmynupoBath npolieMy/3a1auy U TUIOTE3y yUeOHOT0 SKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 IPEJIOKEHHOI0 000PYAOBaHUs, IPOBOIUTH OIBIT U
(hOopMyIIHpPOBATh BEIBOJIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEPEHUS GU3NUYECKUX BEJIIMYMH, IPH 3TOM BbIOMPATh ONTUMANIBHBIN CI0CO0 N3MEPEHUs U UCTIO0Ib30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PM3UUECKUX BEJIMUYUH C UCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUIL: IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh
pe3yJIbTaThl [TOJIyYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJI€ TAOIUL U TPaQUKOB, J1E1aTh BHIBOJIBI 110 PE3YIbTaTaM UCCIIEIOBAHMS;

coOuro1aTh MpaBuiia 0€30MacHOro TPy/la MNP MPOBEJCHUN UCCIIEI0BaHUN B paMKaxX yueOHOI0 3KCIIEPUMEHTa, y4eOHO-UCCIIEeJ0BATEIbCKON U TPOSKTHOM
TESITeTBbHOCTH C MCIIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOUCTB H J1a00paTOPHOTO 000PYIOBAHHS;

pelaTh pacyeTHbIE 33Jjauu C BHO 3a/laHHON (PU3UYECKOM MOJIENbI0, UCIONb3Ys (PU3NUECKHE 3aKOHbBI M IPUHLUIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 33Jauu
BBIOMPATh (PU3UIECKYIO MOJIEIb, BBIIEIATh (PU3NUYECKUE BEIUIHHBI U (HOPMYITBI, HEOOXOAMMEIE JUIs €€ PEeIICHHs], TPOBOIUTH PACYETHI U OLICHUBATH PEATLHOCTD
MOJIyYEHHOT'0 3HaYeHMs (PU3NYECKON BEIMUHHBI;

penaTh Ka4eCTBEHHBIE 33/1a4: BEICTPAUBATH JIOTUYECKH HEITPOTUBOPEUUBYIO LIETIOYKY PACCYKACHUHN C UCIIOJIb30BAHUEM U3YYECHHBIX 3aKOHOB,
3aKOHOMEPHOCTEN U (PU3NUECKUX SBJICHUM;

MCIIOJIb30BAaTh IPU PELIEHUH YUeOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHU U
IpeJCTaBICHNUs y4eOHOM U HayYHO-TTOMYNIAPHON MH(POPMALIUK, TOJTYYEHHON U3 Pa3InYHbIX HICTOUHUKOB, KpUTHUECKU aHAJIU3UPOBATh MOJYy4aeMyto
nH(pOpMaILHIO;

OOBSICHATH MPUHIIMIIBI J€MCTBUS MALIUH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3anyaTh YCIOBHs UX 0€30M1aCHOTO UCTOIb30BAaHUS B TOBCEIHEBHOM
KU3HY;

IPUBONUTH MPUMEPHI BKJIa/1a POCCUIHCKUX U 3apYOEkKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS N0 (PU3UKE B OBCEIHEBHON KM3HU JJIs oOecreyeHus: 6e301acHOCTH IpU 00pallleHuu ¢ mpubopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, AJII COXPAHEHHUS 310pPOBbs U COOIIOCHHSI HOPM SKOJIOIMUECKOT0 IOBEJIEHUS B OKPYKaIoIlel cpee;

paboTaTh B rpyIIIe C BHIIOJHEHUEM Pa3IMYHBIX COLMATBHBIX POJIEH, MIIaHUPOBATh paboTy rPYMIIbI, pallMOHAIEHO PACHIPEEATh 00SI3aHHOCTH U
IUTAaHUPOBATh JIEATENBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, OLIEHUBATh BKJIAJ KaXKIOT0 U3 YYaCTHUKOB I'PYIIIHI B PEIIEHHE pacCMAaTPUBAEMO TPOOIIEMBI.

Conep:xkanue o0yuenus B 10 ki1acce

1. Pazgen 1. ®u3uka 1 METOAbI HAYYHOTO MO3HAHUSI.

®dusuka - Hayka o npupojae. Haydnbeie METOIbI MO3HAHUS OKPYKAKOIIET0 MUPA. POb 3KCIIEpuMEHTa U TEOPUH B ITPOLIECCE TO3HAHUS IPUPOJIBI.
DKCTIepUMEHT B (PU3HUKE.



MonenupoBanue Gpuandeckux sBieHuM 1 npoueccoB. Hayunele runoressl. Gusnueckue 3aK0HbI M TEOpUU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX

3aKOHOB. HpI/IHLII/IH COOTBCTCTBHA.

Ponp 1 mecTo pu3uku B GopMHUPOBAHUM COBPEMEHHON HAYYHON KapTUHBI MUPA, B MPAKTHYECKOU JIEATETLHOCTH JIFOACH.

JemMoHcTpanuu.

AHaoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

2. Pa3nen 2. MexaHuka.

Tema 1. KunemaTtuka

Mexanunueckoe ABuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMxKeHus. Cuctema orcyeta. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUAIbHON TOUKH, UX ITPOCKIIUH HA OCH CUCTEMBI KOOpAMHAT.

CrnosxeHue nepeMeIieHni U ClI0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUkKeHHe. [ paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MepeMeIleHuUs

MaTCpHaHBHOﬁ TOYKHU OT BPCMCHU.

CBobosHoe najzeHue. Y ckopeHue cBOOOIHOTO HaIeHHs.
KpusosnHeliHOe nBrkeHue. J[BHKEHUE MAaTEPUAIBHON TOYKH 110 OKPY’KHOCTH € IOCTOSHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHENHAS

ckopocTb. [lepron u yactora oOpameHus. LleHTpocTpeMUTENT HOE YCKOPEHUE.

TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETP, ABMIKECHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE IIEPEIAYN.
JlemoHcTpanuu.

Mogens cucTeMsl 0TCUETa, WIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBHKCHMUS.

[TpeoOpa3oBanue IBUKEHUN C HCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaneHune Ten B BO3yXe U B pa3peKECHHOM IPOCTPAHCTBE.

HabmoneHue nBuxeHus Tena, OpoIeHHOro MO/ YTJI0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOJHOTO MaeHUS.

Hamnpasnenue ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPENECIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXAY NYTSIMU, IIPOMICHHBIMY TEJIOM 34 ITOCJIEI0BATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM

JBIDKEHHH C Ha4YaJIbHOM CKOPOCTBIO, paBHOﬁ HYIJIIO.

TOYCK.

N3yueHne nBUKEHUs MAPUKA B BI3KOM KUIKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipunnun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHA. IHEpUHaIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuia. [Ipuniun cynepno3uiuu cuil. Bropoit 3akon HeroToHa 1711 MatepualibHOM Touku. TpeTuii 3akoH HeloTOHA 117151 MaTepraibHBIX

3akoH BceMupHoro TaroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenune. Buasl Tpenus (mokos, ckoybxeHus, kauenus). Cuna tpenust. Cyxoe Tpenue. Cuiia TpeHHsI CKOJIbXEeHUs U cuiia TpeHus nokosi. Koagdunment

TPCHUH. Cuna COIIPOTUBJICHUA ITPU ABUXKCHUU TCJIa B )KUJIKOCTU UJIH Ia3ec.

HOCTyrIaTeJ'II)Hoe " BpalllaTCJIbHOC ABUXKCHUEC a0COJIFOTHO TBEPAOTO TEIa.



MOMEHT CHJIBI OTHOCUTEIBHO OCH BpauieHus. [1nedo cuiel. Y cnoBus paBHOBECHS TBEPAOTO TEA.

TexHuueckue ycTpoiuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

JeMoHcTpanmmu.

SIBiieHne nHEpLUUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM MOABEME U NTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBECHs TBEPAOro Tena. Bubl paBHOBECHS.

VYyeHn4eckuil S3KCIIEpUMEHT, J1JabopaTOpHbIE pabOThI

N3yuenue neuxenust Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKMHE M PE3UHOBOM 00pasle, oT ux Aedopmaru.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TeJla, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akOHBI COXpaHEHMS B MEXAHUKE.

Nmnynbe MmaTepranbHON TOUKHU (Tela), CHCTEMbl MaTEPUATIbHBIX TOUYEK. MIMITybC CHiIbl 1 ©3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPaHEHUsI UMITyJIbCa.
PeakTuBHOE NBHKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[HorenuuaneHas sueprus. [loreHnnanbHas 3Heprus ynpyro aehopMupoBaHHON MpYKUHBL. [loTeHIIManbHas SHEPrus Tena BOJIN3H MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbIE U HEMOTEHIUANbHbIE CHIIBL. CBSA3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHUEM MEXaHHMUYECKOW SHEPTUU CUCTEMBI Tell. 3aKOH
COXPAaHEHHUS MEXaHUUECKOH SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOTIEp, IPYKUHHBIA MUCTOJIET, IBUKEHHUE PaKeT.

JeMoHcTpanuu.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE nBMXKEHHUE.

[Tepexon moTeHIIMATbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

YyeHn4eckui HKCIIepUMEHT, TabopaTOpHbIE pabOThI

N3ydeHne abCOMIOTHO HEYNIPYToro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHMYECKON YHEPTUH Tejla Ha IIPUMepe pacTsHKEHHsI pe3UHOBOTO KI'yTa.

Paznen 3. MonekynspHast pu3uka u TepMOJAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH.

OcHOBHBbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU U UX ONbITHOE 000CHOBaHUE. bpoyHOoBckoe aABmxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YacTHI] BelecTBa. Mo/IeH CTPOCHHUS T'a30B, JKUAKOCTEH U TBEPABIX TEJ M 00bICHEHNE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl mosiekyi. KonndectBo BemectBa. [locrosanas ABoraapo.



TemnmoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcus.

Monenp uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETUYECKOM TEOpUH UeaabHOro raza. AOCOIIOTHASA TeMIlepaTypa Kak Mepa cpeiHei
KMHETUYECKOM SHEpruM TEIIOBOIO ABMKEHU yacTull ra3a. [llkana temnepatyp KenbBuHa. ['a30Bble 3aKoHbI. Y paBHeHHe MeHneneeBa-Kianeiipona. 3akoH
HanbsToHa. M30mpoiiecchl B HI€aIbHOM ra3e ¢ HOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe npencTaBieHHe H30IPOLIECCOB: U30TepMa, H30X0pa, H300apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JeMoHcTpanuu.

OnbITHI, 10Ka3bIBAIOLIUE JUCKPETHOE CTPOECHUE BelecTBa, poTorpaduu MOJIEKYJ OPraHNYECKUX COSINHEHHH.

OmnbiTh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLIME CYILIECTBOBAHNE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBUS.

Mopens, HIUTIOCTPUPYIOLAs IPUPOLY 1ABJICHHS ra3a Ha CTEHKU COCY/a.

OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpPOLIECCHI.

Y4eHn4eckuil HKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

OmnpezneneHue Macchl BO3yXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEpEHH 00beMa KOMHATBI, JaBJIE€HHUs U TEMIIEPATyphl BO3AyXa B HEM.

HccenenoBanue 3aBUCMMOCTH MEXKly IapaMETPAMK COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKH.

TepmoanHaMudeckas cucreMa. BHyTpeHHsIsI SHEpTHs TEPMOJINHAMHYECKONW CHCTEMBI U CIIOCOOBI € n3MeHeHHs. Komn4ecTBo TeIoTs 1 padora.
BHyTpeHHss 5HEprus 0JHOATOMHOI'O HJEAJIBHOTO ra3a. Buipl Terionepenayn: TeMI0NPOBOJHOCTh, KOHBEKLMS, U3Iy4EHHE. Y IeTIbHas TEINIOEMKOCTb BEILIECTBA.
KonunuecTBo TEII0ThI pH Tejionepeaaye.

[TonsiTue 06 agnabarnom mpornecce. [lepBbiit 3ak0H TepMoanHaMUKU. [IprMeHeHre NepBOro 3aKkoHa TEPMOAMHAMUKH K H3ompoleccaM. ['padudeckas
MHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoLeccoB B MpUpoe.

TeroBeie MatmHbl. [IpuHIMIBL AefiCTBUS TEMI0BbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B TEIUIOBBIX MalnHax. KoaguiueHt noue3Horo aecTus
terutoBoi MamuHbl. [{ukn KapHo u ero ko GuimeHT none3Horo aeiicTBus. JK0I0rn4eckrue npo0aeMbl TEMI0IHEPTreTUKH.

TexHuuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: JBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAUIBLHUK, KOHAULIUOHED.

JeMoHcTpanuu.

W3meneHne BHyTpeHHEH SHEPTUU Tela MPU COBEPILIEHUH padOThI: BBIJIET MPOOKU 13 OyTHUIKH MO JEHCTBHEM CXKAaTOrO BO3/lyXa, HarpeBaHue 3(upa B
JaTyHHOH TpyOKe ImyTeM TpeHUs (BUICOAEMOHCTpAlNs).

W3meHeHne BHYyTpeHHEH sHepruu (TemrepaTypsl) Tella Ipu Teruionepeaayde.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHET 0 CTOpaHusl, PEaKTUBHOTO JIBUTATEIIS.

Y4eHn4eckuil HKCIIepUMEHT, J1abopaTOpHbIE pabOThI

N3mepenne yaenbHON TEeIJI0EMKOCTH.

Tema 3. ArperaTHble cOCTOsIHUSA BenlecTBa. Pa3zoBble NEPEXOIBI.

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXXHOCTh Bo3yxa. HachlmeHHsblit nmap. Y aenbHas Temniora
napooOpa3zoBaHMs. 3aBUCUMOCTh TEMIIEPATyphbl KUIEHUS OT JaBJICHUS.



TBepnoe teno. Kpucrammmieckue u amopdHsbie Tena. AHU30TPOIHS CBOMCTB KpuCTauioB. JKuakue kpuctauisl. CoBpeMeHHbIe MaTepuaibl. [1naBieHue u
KpUCTaJIM3aus. Y aenabHas Teriora miasienus. Cyomumanus.

VYpaBHEHME TEIJIOBOro OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUH MOJIYyYEHHS] COBPEMEHHBIX MaTEPUAJIOB, B
TOM YHUCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

JeMoHcTpanuu.

CBoiicTBa HaCBIILIEHHBIX ITAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

Crioco0Obl U3MepEeHUsI BIaKHOCTH.

Haburonenne HarpeBaHus U IJIaBIEHUS KPUCTAINIMYECKOIO BELLECTBA.

JleMOHCcTpanys KpUCTaJIOB.

Y4eHn4eckuil HKCIIEpUMEHT, 1abopaTopHbIe pabOTHI

M3MepeHne OTHOCUTEIbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DnexrpoauHaMuka.

Tema 1. DnekTpocrartuka.

DnexTpuzanus Tej. JNeKTpudeckui 3apsia. J(Ba Buia ayieKTpudyeckux 3apsaaoB. [IpoBoaHUKHN, TUAIEKTPUKU U MTOJIYIPOBOIHUKH. 3aKOH COXPaHEHUS
NIEKTPUYECKOTO 3apsJa.

BsaumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHslil 35ieKTpuueckuii 3apsa. Diekrpudeckoe nose. HanpsxeHHOCTh asiekTpudeckoro noiis. [punnun
CYIEPIO3HULIMH IEKTPUYECKUX NOJIEH. JINHUN HANPSYKEHHOCTH IEKTPUYECKOTO TOJISL.

Pabora cun anexrpocrarnueckoro nois. [lorennuan. Paznocts notenunanos. [IpoBOAHUKY U TUAIEKTPUKU B AJIEKTPOCTATUYECKOM I10JIE.
JsnexTpudeckas MPOHULAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTOp. DIEKTPOEMKOCTh INIOCKOT0 KOH/IEHCAaTOopa. DHEPrus 3apsHKEeHHOTO KOHIEHCATOopa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE PUMEHEHHE: 3JIEKTPOCKOII, NEKTPOMETP, SJIEKTPOCTaTHUECKas! 3alllUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJIEHCATOp, KOMMMPOBAJIBHBIN annapar, CTpyHHBIN IPUHTEP.

JeMoHcTpanuu.

VYCTpoiCTBO M MPUHIUII JEHCTBUS dJIEKTPOMETPA.

B3aumoneiicTBue HadIEKTPU3OBAHHBIX TEIN.

DIIEKTPUUECKOE TTOJIE 3apsHKCHHBIX TEI.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTpOCTAaTUUYECKAs 3aIUTa.

JIN3IIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCUMOCTbH 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOIIA IACTHH, PACCTOSHUS MEXI1Y HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHAEHCATOopA.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOTHI

N3mepenue 31eKTpoeMKOCTH KOHIEHCATOpa.

Tewma 2. [IoCcTOSTHHBIN 3JIEKTPUYECKHM TOK. TOKH B pa3IMYHBIX CPENAX.

DNEKTPUYECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUSA dJIEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. IIocTOsSHHBIN TOK.

Hanpspkenune. 3akon Oma 11 y4acTka Ieru.



DNeKTpUUecKOoe COMPOTUBIICHHE. Y AelbHOEe CONPOTURIIeHHE BeuecTBa. [locnenoBarenbHoe, MapamieabHOe, CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH J[xoyinsa-Jlena. MOITHOCTb 3JIEKTPHUUECKOTO TOKA.

DNEKTPOABMKYIIAs CUJla U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKA. 3akoH OMa J171s MOJIHOM (3aMKHYTOM) anekTprueckoi nenu. Koporkoe
3aMbIKaHUE.

DNeKTPOHHAs TPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COITPOTUBIICHHSI METAJNIOB OT TeMmrepaTypbl. CBEepXIpPOBOIUMOCTbD.

DneKTpuYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauuku. CoOCTBEeHHAs U IPUMECHAsE TPOBOAMMOCTH MOJTYIPOBOJHUKOB. CBoiicTBa p-N-niepexona. IlomynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B pacTBOPAx M paciulaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOLUALUS. DIIEKTPOIIU3.

DIIEKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTporucTBa M MPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, HICTOYHUKH TOKA, SJIEKTPOHATrpEBaTEIbHBIE TPHOOPHI,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN T10J1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN AHO]], raJbBaHUKA.

JemMoHcTpanuu.

W3mepeHue cuiibl TOKa U HAMPsHKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS LIMJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIU [ONIEPEUHOr0 CEUYEHHS U MaTepHara.

CMeraHHO€ COeIMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIEH cuibl. KopoTkoe 3aMblkaHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTh BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

VY4yeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI

N3ydenne cMeaHHOTO COETUHEHUS PE3UCTOPOB.

N3mepeHnne 27eKTpOABUKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO CONTPOTUBIICHUS.

Hab6monenue anexrpomnusa.

MeXnpeaMeTHbIE CBS3H.

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kj1acce OCyIIECTBISECTCS C YUETOM COIEPKATEIHHBIX MEXKITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OM0JIOTUH, XMUMHH, Feorpaduu U TEXHOJIOTUH.

MexnpeameTHble MOHATHUS, CB3aHHbIE C U3YYEHHEM METO/I0B HAYYHOI'O TO3HAHUS: SIBJICHNUE, HAYyYHbIN (aKT, TUIIoTe3a, pU3ndecKkas BeIMYnuHa, 3aK0H,
TeopHsi, HAOJIOACHNE, SKCIIEPUMEHT, MOJIETUPOBaHHE, MOJIEIb, U3MEPEHNUE.

Maremartuka: petieHre CUCTeMbl ypaBHEHUH, JInHeWHas GyHKIus, mapadoia, runepoosa, ux rpaguKy U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX IPOEKLIMU HA OCU KOOPAMHAT, CII0)KEHNE BEKTOPOB.

buonorus: MmexaHndeckoe JABMKEHUE B )KUBOU MpHpoe, AMPPy3usi, 0CMOC, TEMIIO0OMEH JKUBBIX OPraHU3MOB (BH/IbI TEIIJIONEpe1ady, TEMI0BOE
paBHOBECHE), SJEKTPUUECKUE SBJICHUS B )KUBOM MPUPOJIE.

XUMHUS: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX T, KUIKOCTEH
U Ta30B, AIEKTPUUYECKUE CBONCTBA METAIIJIOB, IEKTPOIIUTUYECKAs TUCCOLMALINSI, FAJIbBAHHKA.

['eorpadusi: B1aXXHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETD.

TexHomnorus: mpeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHsI B TEXHUKE, MO ITHUKY, UCTIOIb30BaHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHUKE (paKeTa, BOJAOMET U IPYTHe), ABUraTeslb BHYTPEHHEr0 CrOpaHusl, mapoBas TypOrHa, ObITOBOM XOJOIMIbHUK, KOHTUIIHOHED, TEXHOJIOTUN



MOJTy4YEHUS] COBPEMEHHBIX MaTepUaIOB, B TOM YKCJ/ie HAHOMATEPUaIOB, U HAHOTEXHOJOTHUH, 3JIEKTPOCTaTHYECKas 3alIUTa, 3a3eMJICHUE 3JIEKTPOIIPHOOpPOB,
KCEPOKC, CTPYHHBIN MPUHTEP, dIEKTPOHATPEBATEIbHBIC TPUOOPHI, ATEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.

Conep:xkanue od0yuenusi B 11 ki1acce

Paznen 4. DnexrpoauHaMuka.

Tema 3. MaruutHoe noJjie. DJIEKTpOMarHuTHas UHIYKIIHS.

[TocTostHHBIE MarHUTHI. B3anmo1elCTBYE OCTOSSHHBIX MArHUTOB. MaruuTtHoe nose. Bekrop MarHuTHOM nHAYKuu. [IpuHiun cynepno3uuuu
MarHuTHbIX nosneu. Jlunum MarautTHOM nHAYKUMK. KapThHa TMHUNA MarHUTHOM MHAYKLMH MOJIS IOCTOSSHHBIX MarHUTOB.

MarnuTtHOe 1oJie IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MAarHUTHOTO MOJISl JJIMHHOTO MPSIMOTO MTPOBOJIHUKA M 3AMKHYTOTO KOJIBIIEBOT'O
IIPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. Bzanmoaelictere NpoBOAHUKOB ¢ TOKOM.

Cwita AMriepa, ee MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, ee MOAy/b U HampaBliieHUe. J[BrkeHUe 3apsKEHHOM YacTHIIB B OJTHOPOJIHOM MarHUTHOM moiie. Pabota cunsl Jlopenia.

SIBnenune ANeKTPOMAarHUTHOM UHAYKITMHU. [l0TOK BEKTOpa MAarHUTHON MHAYKITUU. DJICKTPOABIIKYIIAS CHJIAa MHAYKIIMHA. 3aKOH JIEKTPOMAarHUTHON
unaykuuu dapazes.

BuxpeBoe anekTpuieckoe mose. INeKTPOABIKYIIAs CHila MHAYKIIMH B IPOBOAHUKE, JBUKYIIEMCS MOCTYHATEIbHO B OJHOPOAHOM MAarHUTHOM TIOJIE.

[TpaBuio Jlenna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DICKTPOABIIKYIIAs CHJIAa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE TPUMEHEHUE: TOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JI€MEHTAPHbIX
YaCTHI, THAYKIIHOHHAS TI€Yb.

JeMoHcTpanuu.

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIA.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre HNeKTPOMArHUTHON UHIYKITUH.

IIpaBuno Jlenua.

3aBUCHMOCTbD AJICKTPOJBIDKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIUU.

YuyeHndecKkuil SKCIIEPUMEHT, Ta00paTOPHBIE PAOOTHI.

N3yueHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMArHUTHOW MHIYKIUU.

Paznen 5. KonebGanus 1 BOJIHBL.

Tema 1. MexaHu4eckue 1 dJIEKTPOMAarHUTHBIC KOJIeOaHusI.



Konebarenbnas cucrema. CBOOOIHBIE MeXaHUYECKUe Koebanus. ['apmorndeckue konedbanus. [lepuos, yactora, aMmrintyna u (pasa kojaeOaHmii.
[TpyxuHHBIA MasSTHUK. MaTeMaTH4ecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX KojeOaHuii. [IpeBpaienne s3Hepruu npu rapMOHMYECKUX KOJICOAHUSX.

Koneb6arenbHblil KOoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOIeOaH!sl B HAEaIbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEKIY MEXaHUUECKUMH U
3JIEKTPOMArHUTHBIMH Kostebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UACATHHOM K0JeOaTeTbHOM KOHTYDE.

[IpencraBienue o 3aTyxarolmux konedaHusax. BoiHyX/1eHHbIE MexaHUUYecKkHe KosebaHus. Pesonanc. BeIHyX1€HHbIE 3]IeKTPOMarHUTHbIE KOJIeOaHusl.

[lepemennsiii Tok. CHHYCOUJAIbHBIN IEpEMEHHBIN TOK. MOIIHOCT IEPEMEHHOIO TOKA. AMIUIUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U
HaIPSDKECHUS.

Tpancdopmarop. [IponszBoacTBo, nepeaaya u MOTpeOICHNE SICKTPUIESCKON SHEPTHH. DKOJIOTUIECKHUE PUCKHU TIPU IIPOU3BOJICTBE AJIEKTPOIHEPTUH.
KynbTypa ncnosb30BaHus 2JIEKTPO3HEPTUH B ITIOBCEIHEBHOM JKU3HM.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKU N 3BOHOK, T€HEPATOp IEPEMEHHOI0 TOKA, JIMHUHU 3JIEKTPOIIepeaay.

JeMoHcTpanumu.

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMATUYECKUN MasTHUK).

Habmronenue 3aryxaromux KoaebaHuu.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmronenue pezonanca.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJIECOAHMS.

OcuusutorpamMMsl (3aBUCUMOCTH CUJIBI TOKA M HAIPSKEHUS. OT BPEMEHH) 1151 2JIEKTPOMAarHUTHBIX KOJIeOaHU.

Pe3onaHnc npu nocneaoBaTeabHOM COEIMHEHUH PE3UCTOPa, KaTYIIKU HHAYKTUBHOCTU M KOHJIEHCATOPA.

Mopnens JIMHUY 3JIEKTpOIIepENayn.

Y4eHn4ecKkuil IKCIIEpUMEHT, 1abopaTopHbIE pabOTHI

HccnenoBanue 3aBUCUMOCTH NEPHO/Ia MaJIbIX KoJIeOaHUH rpy3a Ha HUTU OT JAJIMHBI HUTH U Macchl rpysa.

HccnenoBanue nepeMeHHOro TOKa B ILIENH U3 MOCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U Pe3UCTOpa.

Tema 2. MexaHn4eckue U 2JIEKTPOMAarHUTHBIE BOJIHBI.

MexaHuueckre BOJIHBI, yCIIOBUS pacnipocTpanenus. [lepuoa. CkopocTs pacnpocTpaHeHHs U JUIMHA BOJIHBL. [lonepeuHsie U Npoa0IbHbIE BOJHBI.
WuTepdepeniys u audpaxius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHMsI 2JIEKTPOMarHUTHBIX BOJIH. B3anMHas opueHTanus BekTopoB E, B, v B 271eKTpOMarHuTHOMN BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)kKE€HUE, PeIoMIICHHE, Iospu3anus, tudpakuus, nHreppepernns. CKopocTh 2IEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpyuHIMIIBI paIKOCBS3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeEIbl.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTBI, YJIbTPa3BYKOBasi AMArHOCTHKA B TEXHUKE U MEJIUIIMHE, pajaap,
pazuoNnpreMHUK, TEEBU30p, aHTeHHa, TenedoH, CBY-neus.

JeMoHcTpanmu.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE TOMEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOUYHUK 3BYKa.

HabmoneHne oTpaxeHus U MPeIOMICHHUSI MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHny u AUPpakiu MEXaHMUYECKUX BOJIH.



3BYKOBOW pE30HAHC.

Habmionenune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITUTYI0M U 4aCTOTOM KOJIeOaHHH.

HccnenoBaHue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHHE, Tospu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onruka.

['eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacpocTpaHeHUE CBETA B OTHOPOAHOM cpefe. JIyu cBeta. ToueuHbIi HCTOYHUK CBETA.

Otpakenue cBera. 3aKOHbBI OTpakeHus cBera. [locTpoenne n300pakeHui B MJIOCKOM 3epKaJe.

[Tpenomiienue cBeta. 3aKOHBI IPEJIOMIICHUS cBeTa. AOCONMIOTHBIN MoKa3aTenb npenomieHus. [lonnoe BHyTpeHnHee oTpakenue. [IpenaenbHplil yromn
MOJIHOTO BHYTPEHHETO OTPAKECHMUSL.

Hucnepcus ceera. CrioskHbIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue 1 paccenBaromue TUH3bL. ToHKas muH3a. POKYCHOE pacCTOSHUE U ONITUYECKas CHJla TOHKOW JMH3bI. [TocTpoeHne nzodpakeHuii B
cOOMpAIOIIKX U paccerBaromMX JuH3ax. opmyra TOHKOH JTUH3bL. YBEIUYEHUE, 1aBaeMOe JIMH30H.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

Bonnosas ontuka. Marepdepenuus cBera. KorepeHTHble HCTOUHUKH. Y CIOBUS HA0JIOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EpPEHITMOHHOM
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpaxius ceeta. AudpakiyionHas pemeTka. Y cIoBre Ha0II0IeHU TJIaBHBIX MAKCUMYMOB IIPH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha
T(QPaKINOHHYIO PEIIETKY.

[lonspuszanus ceera.

TexHUYECKHE YCTPOUCTBA U MPAKTUISCKOE MPUMEHEHHE: OYKH, JTyTa, oToanmapar, MPOCSKIIMOHHBIN arapar, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEUIETKA, MOJSIPOHI.

JemMoHcTpanuu.

[TpstmonuHEHOE paclipocTpaHeHHe, OTpaKeHUE U MpeJoMieHre ceeta. OnTH4eckue mpruoopshl.

[TonHoe BHYTpeHHEe oTpakeHne. Mojienb cBeToBoa.

HccnenoBanre CBONCTB M300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOTa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6monenue nudpakuuu certa.

Habmronenue aucnepcun ceera.

[Tomydenue criekTpa ¢ MOMOUIBIO TPU3MBIL.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.

Habmronenue nonsipusanuu cera.

Y4eHnuecKkuil IKCIIePUMEHT, JIa00paTOPHBIE PabOTHI

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB M300paKeHH B TUH3AX.

Hab6monenue qucnepcun cBerta.

Paznen 6. OcHOBBI clieMAIbHON TEOPUU OTHOCUTEIIbHOCTH.

['paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHHKH. [locTynaTsl criennanbHON TEOPUN OTHOCUTEILHOCTH: MHBAPUAHTHOCTh MOJIYJIsI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAILlEHUE JITTUHBI.



DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEH U UMITYILCOM PEISATUBUCTCKON YaCTULIBI. DHEPTHs TOKOSI.

Paznen 7. KBantoBas dusuka.

Tewma 1. DyieMEeHTHI KBAHTOBOM ONTHUKHU

®otonbl. Dopmyna [Tnanka cBs3u SHEpruM GOTOHA C €r0 YaCTOTOH. DHEPrus U UMIYJIbC (POTOHA.

OtkpeiTue u uccnenoBanue porodddexra. Onwitel A.I'. CroneroBa. 3akoHsl hoTodrddekra. Ypapuenue DitHmTeiHa 11 hoTodrddexra. "KpacHas
rpanuna” Gorodddexra.

Hasnenue ceera. Onbitel [1.H. Jlebenenra.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUUECKHe YCTPOUCTBA U MIPAKTUYECKOE MPUMEHEHHE: (POTOAIeMeHT, (OTOIATINK, COTHEYHAs OaTapes, CBETOAUOI.

JeMoHcTpanumu.

®oTo3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.

Cseroauos.

Conneuynas 6arapes.

Tema 2. Ctpoenue aroma.

Mopnens atoma Tomcona. OnbiTel Pezepdopaa o paccessuuto  -uactuil. [lnanerapuas monens aroma. [loctynatsl bopa. Mznyuenue u nornouieHue
(OTOHOB IpH TEpexo/Ie aTOMa C OAHOTO YPOBHS SHEPTrUuH Ha Apyroi. Bunel cexTpoB. CrieKTp ypoBHEH SHEPrUU aTOMa BOJOPOIA.

BonnoBele cBoiicTBa yactuil. Bosnbl ge bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayann3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyuEHUE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CTIEKTPAIbHBIIN aHaN3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

JeMoHcTpanmu.

Mopnens onbita Pesepdopra.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeHyaThIX ClIEKTPOB U3ITYUCHUS.

Jlazep.

Y4eHnueckuil HIKCIIEPUMEHT, JIabopaTOpHbIE PaOOTHI.

Halmronenue nuHeyaToro crexkTpa.

Tewma 3. AToMHOE SApO.

OKCHepUMEHTHI, J0Ka3bIBAIOIINE CII0)KHOCTh CTpoeHUS Apa. OTKpeITHE pagunoakTUBHOCTU. OnbITH Pe3epdopna o onpenenenuto cocrasa
paanoakTUBHOTO M3nydeHus. CBolicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BivsHue paqnoakTHBHOCTH Ha JKUBBIE OPTaHU3MEI.

OTtkpriTHE IpOTOHA U HelTpoHa. HykiionHas mozens siapa ['eiizendepra-MBanenko. 3apsa supa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacniaa. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma. ['aMmMa-u3aydeHue. 3aKoH paMOaKTUBHOTO pacmaja.

DHeprus CBA3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaxtop. Tepmosinepusiii cuHTes. [Ipo0OiaemMbl 1 MEPCHEKTUBHI SIIEPHON SHEPTETHKU. DKOJIOTUYECKUE aCTIeKThI SePHON SHEPTETUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAITUHN DIIEMEHTAPHBIX YaCTHII.



dyHIaMeHTaIbHbIE B3aUMOICUCTBUS. EMMHCTBO pu3nueckoi KapTHHBI MUPA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHE: TO3UMETp, KaMepa Buibcona, siiepHblil peakTop, aToMHast 6oM0a.

JeMoHcTpanmmu.

CueTurK MOHU3UPYIOLUX YACTHII.

Y4eHUYEeCKUH SKCIIEPUMEHT, JJabopaTopHbIE pabOThI

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DneMeHTBI aCTPOHOMHH U aCTPOPUHUKH.

Oransl pa3BUTHA acTpoHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Be3nHoro He6a. Co3Be3nus, sipKue 3Be3/1bl, JIAHEThI, UX BUAMMOE JIBH)KEHUE.

ConneuHas cucrema.

Connue. ConHeunas akTUBHOCTh. McTounnk sHeprun CoaHua U 38€37. 3B€3/1bl, X OCHOBHBIE XapaKTepUCTUKH. [[narpamma "crieKTpaibHbIN KI1ace -
CBETUMOCTB". 3B€3/Ibl IJIABHOM MOCIEA0BATEIILHOCTH. 3aBUCUMOCTh "'Macca - CBeTUMOCTD" U1 3B€3/1 IIaBHOM MOCIe0BaTeIbHOCTU. BHYTpeHHEe cTpoeHne 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O TPOUCXOKACHUH U 3BOTOUUU COJIHLA U 3BE3/1. DTallbl )KMU3HU 3BE3/1.

Muneunsiii [1yTs - Hama [Manaktuka. [lonoxenue u npuxenue Connua B ['anaktuke. Tunbl ranakTik. Pagnoranaktuku u kBasapbl. YepHble AbIPHI B SApax
TaJIAKTHUK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa006:ma. Paz6eranne ranaktuk. Teopust Bonbmoro B3psiBa. PenmkToBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeuennsie npo6iieMbl aCTPOHOMUH.

Yyennueckue HaOIIOICHUS.

Habmronenus HeBOOPYKEHHBIM IJ1a30M C UCIOIb30BAHNEM KOMITBIOTEPHBIX MPHIIOKEHHH TSI OTIPEICICHNUS TI0JI0KEHUsT HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOI0 NOJyIIApHs U IPKUE 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneusoro Ilyrtu.

Ob6o011aro1iee MOBTOPEHUE.

Ponb pusuky u acTpoHOMUHM B 5KOHOMUYECKOH, TEXHOJIOTUYECKON, COLIMATIBHOM U ATHUECKOH cepax IesTeIbHOCTH YelI0BeKa, POk U MECTO (PU3UKU U
aCTPOHOMMHU B COBPEMEHHOW Hay4YHOH KapTHHE MUPA, poJIb PU3NUECKOM TeOpuH B (POPMUPOBAHUU MPEACTABICHUHN O GU3NUECKON KapTUHE MHPA, MECTO
(bu3nyecKoil KapTHHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUI O IpUpO/IE.

MexXnpeaMeTHbIE CBS3H.

Nsyuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 kitacce oCyIecTBIsAETCS ¢ yUETOM COIEPKATEIHHBIX MEXITPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OMO0JIOTUH, XMUMHHU, Feorpaduu U TEXHOJIOTUH.

MexnpeamMeTHble OHATHUS, CB3aHHbIE C U3YYEHHEM METOJI0B HAYYHOI'O IO3HAHMUS: sIBJICHNE, HAyYHbIN (aKT, TUIIOTe3a, pu3ndeckas BeIMYMHa, 3aKOH,
TeopHsi, HAOJIOACHNE, SKCIEPUMEHT, MOJICTUPOBaHHE, MOJIEIb, U3MEPEHHUE.

Martemartuka: petieHre CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE PYHKIIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO, BEKTOPBI U X MPOEKIIMU Ha OCH KOOPJAUHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIUN, TPU3HAKY 1101001 TPEyTOJIbHUKOB,
ompeereHue TUIONIAAN TIOCKUX (GUryp u oobema Ted.

Buosnorus: snexkTpudeckue SBICHUS B )KUBOH MpHUpoJe, KosebaTenbHble JBIKEHUS B )KUBOM MIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOW PUPOJIE, AEHCTBHIE
pajnanyy Ha KUBbIE OPTaHU3MBI.

XUMHSL: CTPOEHHE aTOMOB U MOJIEKYJI, KpUCTANIMYECKasi CTPYKTYpa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUNIMYECKON PEIIeTKH, CTIEKTPATIbHBIN
aHaIN3.



['eorpadusi: MarHuTHBIE TIOJIFOCA 3€MITH, 3aJI€KH MAaTHUTHBIX Py, (POTOChEMKA 36MHOM IMMOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.
TexHomorus: JIMHUU 3JIEKTPOIepead, FeHEpaTop NEPEMEHHOT0 TOKA, JIEKTPOABUTATEIb, MHIYKIIMOHHAS TI€4b, pajap, paluoNpUEMHUK, TEJIECBU30D,
anTeHHa, Tenedon, CBY-meub, mMpoeKIIMOHHBIN arapaT, BOJIOKOHHAS ONTHKA, COJTHEUHAs OaTapes.



= U3YUYAEMBIN PA3JIE]L, TEMA YYEBHOI'O MATEPHAJIA KOJIMYE | KAJIEHJIAP | ®PAKTHYE
= CTBO HBIE CKUE
-, YACOB CPOKH CPOKH
JEKTPOJAUHAMUKA (29Y)
1/1 MNuctpykrax no Th. MarautHoe B3anmoerictere. MaruutHoe nosie Toka. MHIyKIMs MarHUTHOTO MOJIS. 1
2/2 Cuna Amnepa. JlelicTBUe MarHUTHOT'O 1OJI Ha IPOBOJHUK C TOKOM. 1
3/3 JlelicTBUE MarHUTHOTO NOJIsI HA ABMXKYIIKECs 3apskeHHble yacTuubl. Cuna JlopeHna. 1
4/4 Penienue 3amau Ha npuMeHeHue Ghopmya cuibl AMriepa u cuibl JIopeHia. 1
5/5 Macc- criekTporpad u IUKJIOTPOH. 1
6/6 MarHuTHBIH MOTOK. DHEPrusl MAarHUTHOTO NOJISI ToKa. MarHUTHbIE CBOMCTBA BeliecTBa. deppoMarHeTusm. 1
7/7 SIBneHue anekTpoMarHuTHOM nHaykuy. Hanpasnenne unnykunosHoro toka. Ilpasuno JleHna. 1
8/8 3aKoH 3JIeKTPOMAarHUTHON MHIYKIMH. BUxpeBoe anekTpuyeckoe mosie. 1
9/9 Pemenue 3anay Ha npuMenenue npasuia Jlenua. JlJabopatopras pabora Nel «l3ydeHue siBIEHHs JIEKTPOMAarHUTHOH MHTYKIIUI 1
10/10 SBnenue caMonHAYKIMH. HAYKTUBHOCTh. DHEpIrUs MarHUTHOTO 110JIs TOKA. DJIEKTPOMAarHUTHOE MOJIe. 1
11/11 Pemenne 3anay no Teme: «DIEKTPOMATHUTHASI UHTYKITHS. 1
12/12 Konmponvnas paboma Nel no meme «MarautHoe noJie. SIBjieHue 31eKTPOMATHUTHONH HHIYKIIUM). 1
13/13 AHanu3 KOHTPOJIBbHOM paboTel. CBOOOHBIE M BEIHYK/ICHHBIE MEXaHHYECKUe KojeOaHust. MaTeMaTHYeCKHi U IPYy>KUHHBIH 1
MasiTHUKH. [IpeBpalenns 3Heprun Npu KoJueOaHusIX.
14/14 Pewenue 3a1a4y Ha mpuMeHeHHe GOPMYJI MAsTHUKOB 1
15/15 | BeiayxaeHHsie KoneOanus. Pe3oHanc 1
16/16 Vcnonp30BaHue 3IeKTpOMarHUTHON HHAYKIUH. |'eHepupoBaHue IepeMEHHOTO 3JIEKTpHIecKoro Toka. Ilepemgaya sanekTposHepruu Ha 1
paccrostHie. MarHuTOJIeKTpuYecKas HHAYKITHSL.
17/17 DnekrpomarHuTHele kosebanus. KonebarenbHblit koHTyp. [leproa cBOOOIHBIX EKTPUYECKUX KOJeOaHuUH. 1
18/18 ONEeKTPOMarHUTHBIE BOJIHEI 1
19/19 PacnipocTpaHeHHe 3JIEKTPOMArHUTHBIX BOJIH 1
20/20 | Dueprus, qaBIeHUE W UMITYIIbC SJIEKTPOMATHUTHBIX BOJH 1
21/21 CrieKTp IeKTpOMarHUTHBIX BOJTH 1
22/22 Panno- u CBU- BoJIHBI B CpeICTBaX CBSI3M. 1




23/23 | Hpuuuun [Noiirexca. 1
24/24 | Tlpemomiienne BonH. [TostHOE BHYTpeHHEE OTpaskeHue. Jluciepcus cBeTa. 1
25/25 Wnatepdepentms BosH. B3anMHoe ycnuseHne i ociabiIeHre BOTH B IPOCTPAHCTBE. 1
26/26 KorepeHTHBIC HCTOYHHKH CBETA. 1
27/27 | Oudpaxuums cera. 1
28/28 | JlaGoparopras pabora Ne 2 «HabmoneHne nutephepeHny U TuppaKkini CBETa 1
29/29 | JlaGoparophas pabora Ne 3 «M3MepeHwe [UTHHBI CBETOBO BOJIHBI C IMOMOIIIBIO TH(GPAKIIHOHHON PEITETKID) 1
30/30 Kontponpras padora Ne 2 «BonHOBEIE CBOICTBA CBETaY. 1

KBanroBas ¢pusuka. Pu3nka aroMa ¥ aTOMHOI0 s/pa.

(194)
31/1 AHanu3 KoHTpOoIbHOH paboTel. PoTodddeKT. 1
32/2 KoprryckymapHO-BOTHOBOW Ayan3M. 1
33/3 [osTopHsIit nHCTpYKTak o TH. BoxHOBEIE cBOticTBa wacTuil. COOTHOIICHHE HeompeneineHHocTel [ eii3enbepra. 1
34/4 Pemenue 3amay Ha BOJHOBBIE CBOMCTBA YACTHIL. 1
35/5 [TraneTapHast MOZIENb aTOMA. 1
36/6 Teopwust aTOMa BOJI0OPOIa 1
3717 [Tornomenue u n3nyueHne ceera arToMoM. OObSICHEHHE JIMHEHYAaTOro CIIEKTPa BOJIOPOAA HA OCHOBE KBAHTOBBIX OCTYJIaTOB bopa. 1
38/8 JlabopaTopnas pabota Ne3 «HabmoieHne CIIIONIHOTO U JIMHEHYATOTO CIIEKTPOBY. 1
39/9 Jlazepsr. 1

Pemenne 3a1au Ha 3akoHBI poTod3(h(hexTa M MpuMeHeHne BToporo nocryiara bopa. 1
40/9 Konrposnbnas pabora Ne 3 «KBaHTOBas TeOpHs 31€KTPOMAarHUTHOTO M3JIyYESHHUS U BEIIECTBAY. 1
41/10 | Anamu3 koHTpONBHOH paboThl. COCTAB M CTPOSHUE ATOMHOTO Spa. 1
42/11 DHeprus CBsI3U AaTOMHBIX SAEP. 1
43/12 | Bujapl paiMOaKTHBHBIX IPEBPALICHUIT aTOMHBIX saep. EcTecTBeHHAs pagnOaKTHBHOCTb. 1
44/13 3aKoH paJiMOaKTUBHOTO pacraja. 1
45/14 Snepusie peakuuu. Llennas peakuus aeaeHus suep. 1
46/15 | SlnepHas SHepreTHKa. 1




47116 Buonoruueckoe nelicTBAE paTiOAKTUBHBIX M3ITYICHHM.

48/17 Krnaccudukanms saneMeHTapHBIX YacTHL. DJIeMEHTapHbIE YaCTULIBI.

49/18 | JlenTOHBI U AIPOHBI.

50/19 B3aumoneiictBus kBapkoB. @yHaaMeHTaIbHBIE B3aUMOAEHCTBUS.

Crpoenue Bcenennoi ( 6 4)

51/1 Crpykrypa Beenennoii. Pacimpenne Beenennoil. CoBpeMeHHBIE IPeICTaBICHHsI O NPOUCXOXICHUH 1 3Boitoly CoJIHIA U 3BE3I.

52/2 3Be3 I, ranaktuku. Kinaccudukarys 38e3. 3B€3161 1 HICTOYHUKH UX HEPTHU. 1
53/3 O06pa3zoBanue u BoJrOIHs COTHEYHOH CHCTEMBI

54/4 OBomonus IIaHeT 3eMHON TPYIIIEL.

55/5 DBOJONHS TTaHET-THT'AHTOB.

56/6 IanakTuka. [IpeacraBieHne 0 CTPOCHUH U 3BOJIIONUU BeeneHHOM.

IMoBTOpenue (124)

57/1 IToBTropenne: Kunemaruka MaTepHasbHON TOUKH

58/2 IToBTopenue: JluHamMHKa MaTepUaIbHOM TOUKH.

59/3 IToBTopeHue: 3aKOHbI COXpaHeHUs. JJMHAMUKA IEPUOMUCSCKOTO ABHIKCHHUS

60/4 IToBTopenue: PensTHBUCTCKAsE MEXaHUKA

61/5 IToBTOopenue: MomexymspHast CTpyKTypa BellecTBa
MouteKyIsIpHO-KHHETHIECKAs] TEOPHUSI HICATBHOTO ra3a

62/6 IMoBTopenue: TepMoIHHAMHUKA.

63/7 [TosTopenne: CHITBI 3MEKTPOMAarHUTHOTO B3aNMOJICHCTBUS HETIOABIKHBIX 3apsIOB. DHEPTHS SIEKTPOMArHUTHOTO B3aMMOACHCTBHSA
HEMOABMXHBIX 3apsA10B

64/8 IMoBropenwue: [ToCTOSHHBIN 3JIEKTPUIECKHUIT TOK.

65/9 IMoBTOpenue: MarHUTHOE MOJIe

66/10 | IToBTOpeHHE: DIEKTPOMATHETUIM

67/11 [ToBTopenue: M3mydenue u mprueM 3JI€KTPOMarHUTHBIX
BOJIH paauo- u CBY-auanazona. BoyiHoBbIe CBOCTBa cBeTa




|| 68/12 | IToeropenue: KBaHTOBAas TCOPHS DIIEKTPOMArHUTHOTO M3JIyYCHHS U BEIICCTBA
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