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I'bOY nureit Ne373 MoCKOBCKOTO
paiiona Cankr-IlerepOypra

Caunkr-Ilerepoypr
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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nmporpamma no ¢usuke pa3paboTaHa Ha OCHOBE:

- denepanabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO CTaHIapTa CPEIHErO OOIIETo
o0pa3oBaHus, YTBEP>KICHHOIO MPUKa30M MuHHCTEpCTBa 00pa30BaHUs U HAYKU
Poccutickoit ®eneparuu ot 17.05.2012 Ne 413 (¢ u3MEHEHUSAMH U JIOTIOTHEHUSIMH )

- DenepanpHON 00pa30BaTEIILHON MPOTPaAMMBbI CPETHETO O0IIEeTr0 00pa3oBaHus (BKIIOYAs
coJiepKaTeNbHbIN pa3zen 1o npeamety «Pusukay (0a30BbIii ypOBEHB)), YTBEPKACHHON
npukazoM Munucrepcrsa npocsenieHus Poccuiickoit @enepaunn ot 18.05.2023 Ne 371 (c
W3MCHCHUSIMHU U JIOTIOJTHEHUSMH ),

- Tlonoxenuss «O paOouell mporpaMMe ydyeOHOro MpeAMETa, Kypca TIOCyIapCTBEHHOIO
010/ KETHOTO 00111e00pa3oBaTeibHOrO yupexaeHus: jmued Ne373 MockoBckoro paiiona
Cankr-IlerepOypra « JKOHOMUUECKHM JTUIICH.

[MporpamMa 1o ¢u3nuke 0a30BOr0 YpPOBHS HAa YPOBHE CpPEIAHEr0 OOLIero 0Opa3oBaHHS
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHHH © TpeOOBaHMH K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTenbHOM mporpammel, npeactapieHHbXx B @T'OC COO, a Takxke ¢ yuéToMm QeaeparbHOR
paboueii mporpaMMbl BOCITUTAHUSI U KOHIICTIIIUK TIpErioJjaBaHus yueOHoro npeamera «dusnka» B
oOpa3oBaTenbHBIX  opraHm3auusx  Poccuiickoit ~ denepanuu, peanus3ylOIIUX  OCHOBHBIE
o0pa3oBaTeIbHbIE IPOTrPAMMBI.

Copneprkanue mporpamMMsl 1o (hu3nke HampaBiIeHO HA GOPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MHpa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHuu ux Qu3Mke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-/IEATEIbHOCTHOTO noaxoa. [IporpaMma rmo ¢pu3nke coOOTBETCTBYET TPEOOBAHUAM
OI'OC COO k mNIaHUPYEMbIM JIMYHOCTHBIM, TNMPEAMETHBIM M METallpeIMETHBIM pe3ysibTaTaM
0o0y4yeHMsl, a TAaKXKE YUYUTHIBAET HEOOXOIMMOCTh pealu3allMd MEXIPEIMETHBIX CBs3eil (pu3uku c
€CTeCTBEHHO-HAYUYHBIMU Y4E€OHBIMH IpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIE LENH U3yYEeHUs
(Gu3MKK Ha ypOBHE CpeAHEro oO1iero oOpa3oBaHMs, IIAHUPYEMbIE PE3yIbTaThl OCBOCHMS Kypca
(GU3UKHU: INIHOCTHBIE, METAIIPEeIMETHEIC, TIPEIMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAaHUpYEMbIe pe3yJbTaThl OCBOGHMSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHUCIIE
IpeMETHBIE PE3YJIbTAThI MO T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «DPu3nKkay mo rogaM o0ydeHus.

®dusnka Kak Hayka 0 HamOoJiee OOIMMX 3aKOHAX MPHUPOBI, BRICTYINAs B KaU4eCTBE y4eOHOTO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CHUCTEMY 3HAHHMH 00 OKpYXKarolleM MHpE.
[konapHBIN Kypc HU3UKU — CUCTEMOOOPA3YIOUINH 17151 €CTECTBEHHO-HAYUYHbBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3Y4aeMBbIX XUMHEH,
Oouonoruelt, puszndeckoil reorpaduei u actponomueil. Vcrnonab3oBaHue M aKTHBHOE MPUMEHEHHE
(GU3MYECKUX 3HAHWHN OMpeNeseT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe
SHEpPreTUKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, IOJYyYEHHMs HOBBIX MaTEpHallOB C 33JaHHBIMU
cBoiicTBaMH U Opyrux. M3ydyenue GU3MKu BHOCUT OCHOBHOM BKJIaJ B (HOPMUPOBAHHE €CTECTBEHHO-



HAy4YHOW KapTUHBI MHpa oOydaroumxcs, B pOpMUpOBAaHUE YMEHUN MPUMEHSTHh HAay4HbIH MeETOx
MO3HAHUS NP BHIMIOJTHCHUN UMU YICOHBIX UCCIICIOBAHHIA.

B ocHoBy kypca ¢u3MKu Ui ypOBHS CpelHEro oluiero oOpa3oBaHUs IMOJIOKEH Psii HIACH,
KOTOPBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOCHUSI.

Wnest nienocTHOCTH. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuayn U3 BCeX pa3fesioB (M3UKH, BKIKOYAET KaK BOIPOCHl KJIACCUYECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Wnes renepanusanuu. B coorBercTBUM ¢ Hell MaTepuan Kypca GU3UKU OOBEAMHEH BOKPYT
¢dusnueckux Teopuid. Benymmm B Kypce aBisiercss GOpMHpPOBAHUE MPEJICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MAaT€pHUH, BELLIECTBE U IOJIE.

Unes rymanurapuzanuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE T'yMaHUTAapHOIO
noTeHIuana GU3MUECKod HayKH, OCMBICICHUE CBSI3U Pa3BUTHUSA (U3MKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Wnest mpukinagaoi HampaBieHHOCTH. Kypc Gu3MKM mpennoyiaractT 3HaKOMCTBO C ITHPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTUYECKUX PHIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

HI[C?I OKOJIOru3anuu peaiu3yeTcd MOCPEACTBOM BBCACHHA JJICMCHTOB COJACPIKAHMA,
MOCBAIIEHHBIX SKOJOTHYECKUM HpO6J’ICMaM COBpPEMCHHOCTH, KOTOPBLIC CBA3aHBI C Pa3BUTHEM
TCXHUKU U TeXHOJ'IOFI/II\/’I, a TaKXcC O6cy)KI[eHI/I5{ HpO6J'ICM padluOHAJIBHOI'O IMMPUPOAOIIOJIB30BAHUA U
HKOJIOTMYCCKOM 0€30IacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpeJHEero oOImiero ooOpazoBaHUs
ABISAIOTCS  (Qu3nueckue Tteopuu ((popMupoBaHHE MpPEICTaBICHUM O CTPYKType MOCTPOCHUs
¢usnueckoil Teopuu, poau (YHIAMEHTAIBHBIX 3aKOHOB M TNPHUHLMIIOB B COBPEMEHHBIX
NpEaACTaBJICHUAX O IMPUPOAC, T'paHULAX MPUMCHHUMOCTHU TCOprI, JJIA OIMKMCaHUusA €CTCCTBCHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CuCTeMHO-IETETbHOCTHBIN MOAXO0J B Kypce (PHM3MKH peain3yeTcs Mpexae BCEro 3a Cuér
OpraHu3allii SKCIIEPUMEHTAFHON JesTeIbHOCTH oOyuarommxcs. s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO WCIOJNB30BaHUE CHUCTEMBI (PPOHTANTBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
7a0opaTOpHbIX pabOT, KOTOpble B MporpamMmme MO (U3MKe OOBEAWHEHBI B OOIMIMHA CHHCOK
YUYEHHUECKUX TpaKTHUECKUX palboT. BrlieneHue B yKka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOTUMBIX JUISI KOHTPOJII W OIEHKH, OCYIIECTBIISICTCS YYaCTHHUKAMH O0pa3oBaTEIbHOTO
mporiecca UCXOAs U3 OCOOCHHOCTEW TUIAaHWPOBAHWS M OCHAIeHUs kabwHeTa ¢Gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJACHHE OOYYAIOIUMUCS YMEHHSIMHU TIPOBOJUTH KOCBEHHBIE H3MEpPEHUs,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (PU3MYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB 110 IPOBEPKE
NPEeI0KEHHBIX TUIIOTES.

bonbmioe BHUMaHNE ynenseTcs peleHUI0 PaCUETHBIX U Ka4eCTBEHHBIX 3anad. [Ipu sToM mis
pacy€THBIX 3a7ady NPUOPUTETOM SABISIOTCS 3a/Ja4d C SBHO 3aJaHHON (U3MYECKOHl MOjesbio,
MO3BOJIAIOINNE IPUMEHATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca,



TaK U UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3aeioB. i1 Ka4eCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIISTFOTCS
3a/1aHus Ha OOBSCHEHUE MPOTEKAHUS (PM3MUECKUX SBICHHUI U MPOLIECCOB B OKPYXKAIOIICH JKHU3HH,
TpeOyromue BeIoopa pu3ndeckoid MOICIH IS CUTYallH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBercTBHM ¢ TpeboBanusMu @I'OC COO k MaTepuaqbHO-TEXHUIECKOMY 00ECIIEYCHHIO
yuebHOTro mporecca 6a30BbIii YypoBeHb Kypca (M3MKH HA YPOBHE CpPEIHEro OOIIero oOpa3oBaHHS
JOJDKEH UW3ydaTbCs B YCJOBUSAX NPEAMETHOro KaOuHeTa (U3MKM WM B YCIOBHSX
MHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB EeCTECTBEHHO-HAyyHOro nukia. B kabunere ¢Qusuku
JOJKHO OBITH HEOOXOIMMOE J1abopaTOpHOE OOOpYIOBaHHME [UJIsl BBIMOJHEHHS YKa3aHHBIX B
nporpaMme o GU3MKe yYeHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPAIMOHHOE 000PYIOBaHHE.

I[eMOHCTpaI_II/IOHHOC O60py,HOBaHI/Ie q)OpMI/IpyCTCH B COOTBCTCTBHM C IIPHHIOUIIOM
MUHUMAIbHOU JOCTAaTOYHOCTH H obOecreynuBaeT IMOCTAHOBKY IICPCUUCIICHHBIX B IIpOTrpaMMe II0
(1)I/I3I/IK€ KIIFOYCBBIX I[GMOHCTpaIH/Iﬁ AJi1 UCCIICAOBAaHUA HM3Yy4YaCMbIX SIBJICHUHA U mpoucccos,
OMIIUPUYUCCKHUX U (PYHIIaMeHTaJH)HI)IX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.

JIabopaTopHoe 000pyIOBaHUE ISl YYCHUYECKUX MPAKTUYECKUX paboT GOpPMHUpPYETCs B BUIEC
TEMAaTUYECKHX KOMIUIEKTOB U O0ecleynBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckne KOMIUIEKTBI J1a0OpaTOpHOTO OOOPYAOBAaHHS JOJDKHBI  OBITh
IOCTPOEHBl HAa KOMILJICKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX NPHOOPOB, a TaKXKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3YYEHUSI PU3UKU B 00111eM 00pa30BaHUHU SBIISIOTCS:

(dbopMHpoBaHUE MHTEpeca U CTPEMIICHUS] OOY4YaIOUIMXCS K HayYHOMY H3YYEHHUIO MPUPOJBI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABIEHUH O HAydyHOM MeEToJ€ TMO3HaHHA U (HOpMHUpOBaHUE
MCCJIEIOBATEIBLCKOTO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAyYHOIO MHPOBO33PEHHUS] KaK pe3yjbTaTa M3Y4EHHsS OCHOB CTpPOCHHUs
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUEe YMEHUN OOBSACHATH SIBICHUSA C HUCIHOJIb30BaHHWEM (PU3MUECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTEIIbCTB;

(dopmupoBaHUEe TpEACTaBICHUN O Pon (GUMKU U1 Pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne ATHX Lieled oOecrneduBaeTcsl peIleHHeM CIEAYIONMX 3aJad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YpPOBHE CpeHEero o01iero o0pa3oBaHus:

NpUOOpeTEeHNuEe CHUCTeMbl 3HaHMM 00 o0O0muX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHax,
TEOpUsX, BKIOYasT MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

dopMHupoBaHHE yYMEHHH NMPUMEHATh TEOPETUUYECKUE 3HAHUS IS OOBSICHEHHS (PU3NUECKUX
SBJICHUH B IPUPOAE U JUIs IPUHATUS PAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KU3HM;

OCBOCHME CIOCOOOB pELICHMs pa3lIMYHbIX 3aJad C SBHO 3aJaHHONW (M3NYECKOIl MOJENbIo,
3a1a4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (U3MYecKoW MOJeNu, aJeKBaTHOU
YCIIOBUSAM 3ajjauu;



NOHMMaHWe (U3NYECKUX OCHOB U NPHUHILMUIIOB JACHCTBUS TEXHHUYECKUX YCTPOICTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSAHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS W TPOBEACHUS (PUINUCCKUX
SKCIIEPUMEHTOB, aHalIM3a M MHTEepOperauuud WHGOpMaIMU, OIpeAeieHHs] JTOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM I Pa3BUTHUS YMEHHMH HPOECKTHO-HCCIIECIOBATEIBCKONW, TBOPYECKOU
JIeSATEeTbHOCTH.

Ha wu3ydenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oO0mero ooOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacos (2 yaca B
HEJIETIIO).

YuyeOHuKH

* ®usuka, 10 xmacc/ Mskumes ['.4., byxosueB b.b., Corckuit H.H. mon penakuumeit
[TapdentbeBoit H.A., Akunonepnoe obmectBo «M3narenbctBo «IIpocBenienue

» Ousmka, 11 wmacc/ Msxumes I'.JI.,, ByxoBueB b.b., Uapyrun B.M. mon penakiwmeit
[TapdentbeBoit H.A., Akunonepnoe obmectBo «M3narenbecrBo «llpocsenienue»

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NNPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenne yuyeOHoro mnpeamera «®Pusnka» Ha ypOBHE cCpelHEro ooOmiero o0pa3oBaHMS
(6a30BbIii YPOBEHB) JOKHO 00ECHEYUTh TOCTHKEHHE CIACIYIOIINX JINYHOCTHBIX, METAPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNabTaThl OCBOEHHUS ydeOHoro mnpeamera «®PuU3nKa» TOJDKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaTbCcA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEN JTUYHOCTH, CUCTEMOM 1IEHHOCTHBIX OpPHEHTAlWi, TO3UTUBHBIX BHYTPEHHUX yOE€XJIEHUH,
COOTBETCTBYIOIIMX TPAJULHUOHHBIM LIEHHOCTSM POCCHIICKOro 0oOIIecTBa, pacUIMpEeHNe KU3HEHHOTO
OIIBITA U OIBITA AEATEIIBHOCTU B IIPOLIECCE PEaTNU3alUU OCHOBHBIX HAIIPABICHUN BOCIUTATEIbHOU
JeATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  mo3unMK  oOyyarolmerocss Kak  aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOro 00IIeCTBa;

NOPUHATHE TPAJUIMOHHBIX OOIIEUeNIOBEUECKUX TI'yMAaHUCTUYECKHX U JIEMOKPAaTHUECKUX
IICHHOCTEI;

TOTOBHOCTh BECTU COBMECTHYIO JESITENbHOCTh B MHTEpEcax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHU3altu;

yYMEHHUE B3aUMOEHCTBOBATh C COIIMAIBLHBIMU MHCTUTYTAMU B COOTBETCTBHH € UX (DYHKLIHUIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM NEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOW UICHTUIHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSAM POCCUICKUX YUEHBIX
B 00s1acTy (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:



c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSCH Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B ACSITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K Pa3InIHbIM chepaM npodecCHOHATBHOMN NEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3uKOil W TEXHMKOH, YMEHHE COBEpLIaTh OCO3HAHHBIA BbIOOp Oyaymed mnpodeccuun wu
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M caMOOOpa3OBaHHMIO B 00JacTH (U3MKU Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh  JKOJOTHMYECKOH KYJIbTYphl, OCO3HAaHWE TJIO0AIBHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHKME M OCYIICCTBIICHHE JICHCTBHI B OKPYKAIOIICH Cpe/ie Ha OCHOBE 3HAHUS IeNei
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHue OmbITa JSATSILHOCTH YKOJIOTUYECKOW HAIPABICHHOCTH Ha OCHOBE MMEIOITUXCS
3HaHWi 10 PusHKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyecKkoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4YHOW NEeSATENIbHOCTH, TOTOBHOCTh B TpOIlecCe M3yueHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEIOBATENbCKYIO IEATENBHOCTh HHINBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
ba3oBble JJjoruyeckue JeMcTBUA:
CaMOCTOSTENIbHO (HOPMYyJTUpPOBaTh W aKTyaIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAENATh LEN EATENbHOCTH, 33/1aBaTh MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTEepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKU MTOCIEACTBUM NEATEIBHOCTH;
KOOPJAMHUPOBAaTh W BBINOJHATH pPA0OTYy B YCIOBHUSIX pPEAJbHOr0, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BI/IBaTI> eraTI/IBHOC MBIIIIJICHUEC HpI/I peLHCHI/II/I KN3HCHHBIX HpOGJIGM.
ba3oBble ucciiegoBarebckue AeMcTBYA.
BIIQZICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMHA MOHATHSAMHU W MeToaaMH (pu3nueckon
HayKH;



BJIQJIETh HaBBIKAaMH Y4eOHO-MCCIIEIOBATENbCKOW U MPOEKTHOW MAEsITeNbHOCTH B 001acTu
(GU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOWCKY METOJOB PEIICHHS 3a/1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO PAa3IUYHBIX METO/IOB TTO3HAHHSI,

BJIQJIETh BUJAMHU JIEATEIbHOCTH IO IIOJIYUEHHUIO HOBOTO 3HAHMs, €ro HWHTEPIpETAlNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CHUTYaIUsX, B TOM UYUCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSA3M U aKTyaTU3UPOBATh 3a7a4y, BBIABUTATh TUIIOTE3Y
e peleHus, HaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHMUS;

AHATM3UPOBATH MOJIYUYCHHBIC B XOJIE€ PEIICHUS 3a/1a4ll Pe3yIbTaThl, KPUTUYECCKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (pOpMyIHpPOBaTH COOCTBEHHBIC 33Ja4u B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
qrclie PU U3YYEeHUU (DU3HKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OIIECHUBATH IPUOOPETEHHBIHN OIBIT,

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEACITCILHOCTH,

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJIEH, MIPEJIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JTOIYCKAOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQ/IETh HABBIKAMU MONy4YeHHs] HMHPoOpManuu (QU3NYECKOTO COACpKAHUS U3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH TIOUCK, aHajdW3, CHUCTEeMaTHU3alHi0 U
WHTEPIIPETANNIO HHPOPMAIIHH Pa3IMYHBIX BUIOB U (hOPM IIPEICTABICHHS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIF30BATh CPEACTBA MH(GOPMAIMOHHBIX U KOMMYHHUKAIMOHHBIX TEXHOJOTHI B pelICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AIMOHHBIX 3aJad C coOmoJeHrneM TpeOoBaHUi
OPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, PecypCcoCOepeKCeHHUs, MPABOBBIX H ITHUCCKHUX
HOPM, HOPM HH(POPMAITHOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPKAaHUS B Pa3IMYHBIX GopMmaTax ¢ y4ETOM Ha3HAUYCHUs
uHpOpMallMl ¥ IENeBOM ayAuTOpuH, BHIOMpas ONTUMAIbHYIO GOpMYy TMpEACTaBICHUS U
BU3YaJIH3aIiH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMU JESITEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBHM C y4€TOM OOLIMX HMHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4JI€Ha KOJUIEKTHBA,

MPUHUMATH 1I€JTU COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBAThH JEUCTBUSA
Mo e€ JOCTMXKEHMIO: COCTaBJISITh IUIAH JICUCTBUM, pacmpeneisiTb pojid ¢ Y4ETOM MHEHUH
YYaCTHHUKOB, 00CYXKJIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIGHUBATh KA4EeCTBO CBOETO BKJIA/Ia U KaXKJOT'0 YYaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJUiaraTb HOBBIE IIPOEKTHI, OLICHMBATH HJEU C IO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYIIECTBIISITH TO3UTUBHOE CTPATETMYECKOE TTOBEJICHHE B PA3JIMUHBIX CHTYaIlUsX, POSIBIISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYILECTBIIATh TIO3HABATENBHYIO JESATEIBHOCTh B 00JacTH (GU3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IUIAH PELICHUS] PACUETHBIX M KAue€CTBEHHBIX 3aad, IUIaH
BBIMIOJTHEHUS]  MPAKTUYECKOW paboThl ¢  y4€TOM HMEIOLIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO APYAULIUUA B 001acTU (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HAaBbIKAMM M103HABAaTEIbHON pe(IeKCHM KaK OCO3HAHUS COBEpIIAeMbIX JIEHCTBUH U
MBICITUTENIbHBIX TPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI peIEeKCHH [T OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KEHUIO;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX NP aHAJIN3€E PE3YJIBTATOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporuecce nocTuxkeHHs TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrpaMMbl MO (U3UKE IS
YPOBHSI CpelHEro oouiero oOpazoBaHMs y OOYYaIOLIMXCS COBEPILIEHCTBYETCS 3MOLMOHAJIBHBIN
MHTEJJIEKT, MPEANoIaralonuil chopMUPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJEHHE, CIIOCOOHOCTh aAAaNTUPOBATHCS K 3MOIMOHAIBHBIM MU3MEHEHHSIM U MPOSBIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHBAlLlUM, BKJIOYAIOUIEW CTPEMIIEHWE K JOCTHKEHHUIO LEIM U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHHMMATh HMOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COINIEPEKHUBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JPYTHMH
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IMPEJIMETHBIE PE3YJIBTATbBI



K xonmy obOyuenus B 10 kjacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIINXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POIb W MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B PA3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPaKTHYECKOU
JEeSITeIbHOCTH JTIIOJIEH;

YUUTHIBATh TPAHMIIBI IPUMEHEHHUS W3YYCHHBIX (DU3UYECKUX MOJIEJCH: MaTepralibHas TOUYKa,
WHEpHIHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MACaTbHBIA ra3, MOACIH CTPOCHUS
ra3oB, JKUJKOCTEH W TBEPHABIX TeJ, TOUCUHBIH DJIEKTPUUECKHUM 3aps] MpU pelIeHUH (PU3NYECKUX
3ajady;

pacmo3HaBaTh (U3NYECKUE sIBICHUS (MPOIECChl) U OOBSACHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISPHO-KUHETUYECKON TEOPUH CTPOCHMSI BEIIECTBA U  DJICKTPOJAMHAMHUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIIMHEHHOE TBUKEHHE, CBOOOIHOE MaJICHHUE TeJ, JBUKECHHE
M0 OKPYXXHOCTH, MHEpIUs, B3auMojieicTBue Ten, nuddysus, OpOyHOBCKOE NBHKEHHUE, CTPOCHUE
JKUJKOCTEH M TBEPHBIX TeJl, U3MEHEHUE O0bEMa Tel MpPH HArpeBaHWM (OXJIaXKIEHUU), TEIJIOBOE
paBHOBecHE, HCHapeHHe, KOHACHCAIWs, IUIABJIEHWe, KPUCTAJUIM3AlMs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Tra3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUSA Ta3a B H30MPOIIeccax, dJIEKTpU3aIlysl TeJl, B3aUMOICHCTBUE 3apsIOB;

OIHMCHIBATH MEXaHUYCCKOE JIBMIKCHHE, UCTIONB3Ys (DM3HUECKUE BETMUMHBI: KOOPIUHATA, ITYTh,
nepeMelIeHle, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMIYJIbC Tejla, KUHETUYecKasl dHeprus,
MOTEHLMANbHAs HHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKass MOIIHOCTb; MpPH OMNHUCAHUU
MPAaBUIIbHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIONIb3yEeMbIX BETMYHH, UX 0003HAYCHUS U €TUHUIIBI,
HAXOJUTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PH3NICCKYIO BEIMINHY C IPYTUMH BEIMIMHAMU,

OTMUCHIBATh M3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBIICHUS, HCIIOIB3YS
dbusznyeckue BeNMUMHBL: JIaBIeHHE Tasza, TeMIepaTypa, CpedHss KUHETUYEeCKas HHEpPrus
XA0TUYECKOTO JIBIDKEHUS MOIIEKYN, CPEIHEKBAJApaTUUYHAsS CKOPOCTh MOJIEKYJd, KOJIUYECTBO
TEIUIOThl, BHYTPEHHS SHEprusi, padora rasa, Ko3(QQHUIMEHT MOJIE3HOTO AECWCTBUS TEIJIOBOTIO
JIBUTATEIIS; IPHU OTIMCAHUN MTPABMIIEHO TPAKTOBATh (PUINICCKUI CMBICI UCTIOJIE3YEMBIX BEIMYHH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (POPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTMMH BETUYMHAM;

OTHUCHIBATh M3yYEHHBIE DJEKTPUUYECKUE CBONCTBA BEIIECTBA M DJICKTPUYECKUE SIBICHUS
(mpotiecchbl), UCHOIBb3Ys] (PU3NYECKHE BEIUUYMHBI: DJIEKTPUUYECKUM 3apsj, 3JIEKTPUUYECKOe IIoJie,
HANPSDKEHHOCTD TOJISA, MMOTEHIINAN, PA3HOCTh MOTEHIIMATIOB; IPHU ONMKUCAHUU MPABUIHHO TPAKTOBAThH
(buU3UYECKU CMBICT UCIIONIb3yEeMbIX BEIHUYWH, HX 0003HAYCHHUS U €IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3BIBAIOIINE JJAHHYIO (DU3HUCSCKYIO BEIMUUHY C APYTUMHU BETMYNHAMU;

aHAJTM3UPOBaTh (M3MYECKUE TPOIECChl W SBICHUS, HUCMOJB3ys (HU3WYecKue 3aKOHBI U
MPUHIMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHUYECKON PHEpPruH, 3aKOH COXPAHEHHS UMIYJIbCA, MPUHIUI CYMEPIO3UIIUU CUJI, TPUHITUI
PaBHOMPABUs HMHEPIUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KHHETUYECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHENH KMHETHYECKON IHEPTUN TEIIJIOBOTO JBUKEHUS MOJICKYJI
¢ a0CONIFOTHOM TeMIIepaTypoid, IEPBBIN 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHSI SJICKTPHIECKOTO
3apsiga, 3akoH KynoHa, mpu STOM pa3nuyarh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTH4YECKOe BRIPAKCHHUE M YCIOBHS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NMPUHLMUIIBI JEHCTBHUS MalIuH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX OE€30MAaCHOTO MCIIOIH30BAHMS B IIOBCETHEBHOM KU3HU;

BBITIOJHATh OKCIEPUMEHTHI M0 WCCIEAOBAHUIO (DM3MUECKUX SIBICHUM W TMPOILIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHM, TpHU ATOM (HOpMYyIUpOBATh MpodiieMy/3aaauy



U TUNOTe3y y4eOHOro 3KCIIEpUMEHTa, cOOMpaTh YCTAaHOBKY W3 IPEAJIOKEHHOT0 00OpyIOBaHUSA,
IPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILECTBIISATh PSMBIE U KOCBEHHBIEC N3MEPEHUs (PU3NYECKUX BEIMYHH, [IPU STOM BBHIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCMOJIb30BaTh W3BECTHBIE METOJbl OLIEHKU MOIpEeIIHOCTEeH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMHU C HCIIOJIB30BAHHEM IMPSMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3YyJIbTAThl IMOTyYCHHOH
3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BUJAE TaONMIl U rpadUKoB, J1enaTh BBIBOJBI [0 pe3yibTaTaM
UCCIICJOBAHMSI,

coOmonaTh npaBuWia 0O€30MacHOro Tpyda NpU TMPOBEIECHHUHM HCCICIOBAHUKA B pPaMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENbCKOH M MPOSKTHOM  JIEATENBHOCTH  C
UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000PYA0BaHUS;

pelaTh pacu€THbIE 33J]au C SBHO 3aJaHHOM (U3MYECKO MOJEINbI0, HCIONb3Ys (pU3nUecKue
3aKOHBl M MPHUHLMIIBI, Ha OCHOBE aHaJW3a YCJOBHS 3aJayd BBIOMpPATh (U3NYECKYIO MOJEIb,
BBIJICNIATh (DU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIE sl e€ peIIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTH IOJIyYEHHOI'O 3HaUeHUs (PU3HMUECKON BEeITUYHHBI;

pelaTh KadeCTBEHHBIE 3aJadyM: BBICTpauBaTh JIOTMUECKH HEIPOTUBOPEUYMBYIO LIENOYKY
pacCyXJIeHHI ¢ OMOpO Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIOJIB30BaTh NPU PEIICHUH Y4eOHBIX 3a]a4 COBPEMEHHbIC HH(DOPMAIIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAHMs, MHTEpIpETallil U MpeJcTaBleHUs y4yeOHOW M HaydHO-
HOMYJISPHON MH(OPMAIMK, NOJYYEHHON U3 pa3IMYHBIX HUCTOYHMKOB, KPUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyro HH(POPMAIHIO;

IPUBOJIUTH MPHUMEPHl BKIAJAa POCCHMCKUX M 3apyOekHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKHU3HU NIl 0OecreueHHs
0€30MacHOCTH NMpHU OOpaLIEHUH ¢ MPHOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHHS
3/10pOBbs U COOTIOAEHUSI HOPM KOJIOTMUECKOT0 TIOBEIEHUS B OKpPY>KaIOIIEH cpelie;

paboTaTh B TpyHIle C BBHIMOJIHEHUEM Pa3IMYHBIX COLMANBHBIX POJeH, MIaHUPOBaTh paboTy
IPYNIbl, pPalMOHAIBHO PACHPENeNaTh OOS3aHHOCTM M IJAHUPOBAaTh  JIEATEIIBHOCTH B
HECTaHJIApPTHBIX CHUTYaIUsX, a/leKBaTHO OLICHMBATh BKJIAJ KaXXJOrO0 M3 YYaCTHUKOB TPYIIbl B
peleHne paccMaTpuBaeMol IPOOIEMBI.

K xonmy obydenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEPAX pPOJb MU MECTO (U3UKK B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHKU W TEXHOJOTWH, B IMPAKTHYECKOU
JeSITebHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUPA;

YYUTBIBATh TPAHHUIBI NPUMEHEHHMS M3Y4YeHHbIX (PU3MUECKUX MOAeJei: TOYeUHBIH
AIIEKTPUYECKUH 3apsl, Jy4 CBETa, TOUCUHBIH HCTOYHHUK CBETA, SJIEpHAsi MOJETIb aTOMa, HyKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUecKuX 3ajay;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAaHTOBOM (HM3MKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHUCTBHA TOKAa, B3aMMOJCHCTBHE MAarHUTOB, SJIEKTPOMAarHUTHAS
WHAYKIHS, JCHCTBME MAarHUTHOIO IIOJII HA IPOBOJAHUK C TOKOM M JBIKYLIMICS 3apsn,
3JIEKTPOMAarHUTHBIE KOJeOaHHUsI M BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPa)KCHUE,
npejomiieHue, uHTepdepeHIus, Iudpakuus ¢ [OJNSApU3alMs CBeTa, MJHCIEPCUs CBETa,
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dotoanexkrpuueckuii dpdext (dhoTodrddekrt), cBeToBOE MaBieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pOJia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUYECKUE, MAarHUTHbBIE, OINTUYECKUE,
JIEKTPUUECKYIO TPOBOAMMOCTh PA3JIMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIE SBIEHUS (IIPOLECCHI),
UCTONb3ysl (U3MUECKUE BEIMUYUHBI: OJJEKTPUYECKUN 3aps, CHJIa TOKa, D3JIEKTPUYECKOe
HaAIpPsDKEHUE, JIEKTPUYECKOE CONPOTHUBIIEHUE, PA3HOCTh MOTEHLMAIOB, 3JIEKTPOJABUKYIIAs CHIIA,
paboTa TOKa, MHAYKLUUS MarHUTHOrO Mouisi, cwia Ammepa, cwia JlopeHua, HMHIYKTHUBHOCTh
KaTyLIKH, SHEPrusl 3JeKTPUYECKOr0 M MAarHUTHOrO IOJIeH, MepHoja M 4YacToTa KOJIeOaHuH B
KoJIeOaTeNbHOM KOHTYpE, 3aps]l M CWiIa TOKa B IPOLIECCe IapMOHUYECKHX 3JIEKTPOMATHUTHBIX
KosiebaHui, (POKyCHOEe pacCcTOSIHHE M ONTHYeCKas CHJIa JIMH3bI, MpPHU ONHUCAHUM MPABUIBHO
TPaKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMbIX BEJTMYMH, UX 0003HAUYCHUS U €AMHUIIBI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE IaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BETUUYUHAMU;

OIKCBIBATh U3YYCHHbIC KBAHTOBBIE SIBJICHUS U IPOLIECCHI, HCIIOJIb3YS (PU3NUECKHUE BEIINUUHBIL:
CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPTUs M MMITYJIbC (POTOHA,
Nepuoj MoJlypacnaaa, PHEPrusl CBSI3U ATOMHBIX $JI€p, IPU ONUCAHUU IPABUIBHO TPAKTOBATh
(bu3nuecKuil CMBICI HCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUEHUS U €AMHULIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTMMHU BEJIMYMHAMH, BBIYMCISATH 3HAYECHUE
(U3UYECKON BEJIMYUHBL;

aHATM3UPOBaTh (U3NYECKHUE IPOLECCHl U SIBICHUSA, HCHONB3ySd (PHU3UUECKUE 3aKOHBI H
HOPUHIUIBL: 3aK0H OMa, 3aKOHbI IIOCJIEI0BATEIbHOTO U MApaIENIbHOTO COEANHEHUS IPOBOJHUKOB,
3akoH  /xoyns—JleHna, 3aKOH QJIEKTPOMAarHWTHOW HMHAYKIMH, 3aKOH MPSIMOJMHENHOIO
pacIpoCTpaHEHUs] CBETa, 3aKOHBI OTPA’KEHUS CBETA, 3aKOHbI IPEJIOMIICHHSI CBETa, YpaBHEHHE
OliHmTeHa 11 poTodddexTa, 3aKOH COXpaHEHUS] SFHEPTHH, 3aKOH COXPAaHEHMs] UMITYJIbCa, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3apsA/ia, 3aKOH COXPAaHEHUsI MaCCOBOT0 YMcIa, IOCTYNaThl bopa, 3akoH
paJMOaKTUBHOIO pacmajga, MpU 3STOM pPa3IMYaTh CIOBECHYI (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JacTH) IPUMEHUMOCTH;

OTpeeNATh HAlpaBJIeHUE BEKTOPa NHIYKIIMM MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuisl Jlopenua;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBIMOJHATh OSKCIEPUMEHTHI [0 UCCIEJOBAHMIO (DU3MUECKUX SBJIEHUNW M TIPOLECCOB C
MCIIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX U3MEPEHMI: MpHU 3TOM (HOpMYyJINpOBATh MpobiieMy/3aaauy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTo 000pyIOBaHUS,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BEJIMYHH, IPU ITOM BBIOMPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJbI OLEHKH MOTrPEHTHOCTEHN
U3MEPEHU;

UCCIIEIOBATh 3aBHUCUMOCTH (PM3MUECKUX BEIMYUH C UCIIOJIB30BAaHUEM MPSAMBIX HU3MEpPEHUIl:
IpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (DMKCUPOBATh pe3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTHU
¢bu3nyeCKuX BEIMYHMH B BUJIE TaOIHUI] U rpauKOB, Jes1aTh BBIBOBI 10 pe3yIbTaTaM UCCIIEJOBAHMUS;

coOmonaTh mnpaBuiaa Oe30macHOro Tpyda MNpHU TNPOBEICHHHM HCCICIOBAHUNA B pPaMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIICOBATENILCKOM M NPOCKTHOM  JIEATENBHOCTH ¢
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U J1AOOPaTOPHOr0 000PYAOBaHUS;

pelarh pacu€THbIE 3aJJa4l C SBHO 3aJaHHOHM (U3MYECKO MOJEINbI0, NCIONb3Ys (pU3HnUecKue
3aKOHBI M MPHUHLUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUYECKYIO MOJENb,
BBIJICNIATE (PU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIC AN €€ pelIeHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEAIbLHOCTh ITOJIyY€HHOT'O 3HAU€HUs (PU3MUECKON BEIUYHMHBI;
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peliath KayeCTBEHHbIC 3aadd: BBICTPAMBATH JIOTHYCCKH HEMPOTHBOPCUUBYIO IICTIOUYKY
paccyKICHUI C ONIOPO HAa U3yUEHHbBIE 3aKOHbI, 3AKOHOMEPHOCTH U (DH3UUCCKUE SIBICHHUS,

HCIIOJIB30BAaTh IpPHU PCHICHUU y‘-Ie6HBIX 3aa4 COBPECMCHHBIC I/IH(bOpMaL[I/IOHHLIe TEXHOJIOTUU
JUIL  TIOMCKA, CTPYKTYPUPOBAHHUS, HMHTEPHPETAMH M MPEACTABICHUS Y4YeOHOW H Hay4dHO-
HONYJISIPHO# MH(POPMAIMH, TIOJTYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKHA aHAIM3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH NMPUHIHUIIBI ACHCTBHS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh
YCJIOBUS UX 0€30IIaCHOTO MCIOIb30BaHMS B TIOBCEHEBHOW JKU3HH;

NPUBOJUTh MPUMEPHl BKJIaJa POCCHHCKAX M 3apYOEKHBIX YUYEHBIX-(PHU3MKOB B Pa3BHTHEC
HAYKHU, B 00BSCHCHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHEC TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUYCCKUC 3HAHUA I10 (1)I/I3I/IKG B HOBCCILHCBHOﬁ JKU3HU 1A oOecrieueHus
0€30MacHOCTH TIPU OOpalIeHUH C MPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMH, JJISI COXPAHEHHUS
3JI0POBBS U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAOIIEH cpeie;

paboTate B TpyIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHMPOBATh PaboTy
IpyOIbl, palMOHAIbHO pacHpeleNiaTh O0S3aHHOCTM M IUIAHUPOBaThb  JEATEIBHOCTh B
HECTaHIAPTHBIX CHTYaI[UsX, a[CKBATHO OICHUBATh BKJIAJ KaXIOTO W3 YYaCTHHUKOB TPYIIIBI B
peleHre paccMaTpUBAEMOil TPOOIIEMBI.

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS

®usuka — Hayka o mnpupozae. Hayunsle MeToasl IMO3HAHMS OKpyKaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B IIPOLIECCE TO3HAHMS IPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue Qu3nueckux sBIeHUN U mporeccoB. Hayunbsle rumoresbl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (OPMUPOBAHHMU COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B
MIPaKTUYECKON JEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUs. Cucrtema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHsss CKOPOCTb, MIHOBEHHAas CKOpPOCTb) U YCKOpEHHE
MaTepUalbHOM TOYKH, MX NHPOEKIMHU HA OCH CHCTeMbl KoOopAauHaT. CIOKEHHE NEPEMEIICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TNpsSMOJUHEWHOe ABWXKeHHe. [paduku 3aBHCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTCpUAIbHON TOYKHA OT BPEMEHHU.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBosnHeiiHoe 1BUKEHUE. [[BrkeHNE MaTepruaIbHON TOUKHU 110 OKPY>KHOCTH C IIOCTOSIHHOM
110 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. Ileproa u yactora oOpalieHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.
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TexHu4eckne yCTpOHWCTBA U MPAKTHYECKOE NPUMEHEHUE: CIUIAOMETP, IBHKEHHE CHApSIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIIeHHOr0 O] YTIIOM K TOPU30HTY M TOPH3OHTAIIBHO.

H3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue CkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY MYTAMH, IPOUICHHBIMU TEJIOM 32 IMOCJIEA0BATENIbHbIC
paBHbIE IPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOM CKOPOCTHIO, paBHOU
HYIIIO.

N3yuyenue ABMKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHnue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiii 3akoH Hprotona. MHepruanbHble CHCTEMBI
oTCY€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3uuumu cwi. Btopoit 3akon HerooToHa s
MaTepUaIbHOM TOUKH. TpeTui 3akoH HbroTOHA 711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckojibxeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKONBbKEHUs M cuia TpeHus mnokos. Kosddumment tpenus. Cuna cOmpoOTUBICHHS MPH
JIBM)KEHUH T€JIa B )KUJIKOCTHU WJIU ra3e.

[ToctynarensHoe 1 BpaliaTeiabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cuibl. YcnoBus paBHOBeCHs! TBEPAOTO
Tena.

TexHuueckne yCTpOHMCTBA W NPAKTHUYECKOE TMPUMEHEHHE: TMOJIIIUITHUKA, JIBUXKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBeHne nHepLUMH.

CpaBHEHME Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaliii.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIbEME U MTAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecUs TBEPAOTo Tesla. Buabl paBHOBECUS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YOPYTOCTH, BO3HHMKAKOIIMX B NPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.
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Tema 3. 3aKoHbl COXpaHeHUA 8 MeXAHUKE

NMnynbc mMaTepralibHOW TOYKHM (Tesia), CUCTEMbl MaTepUaNbHBIX TO4YeK. VMIynbc cuiibl U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPAaHEHUs UMITyJibca. PeakTuBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunerndeckass sHepruss MaTepHaJIbHOW TOYKH. Teopema 00 H3MEHEHHWH KHWHETUYECKOU
SHEPTUH.

[TorennmanbHas sHeprus. [loTeHnmanpHas 3HEprus ynpyro aehopMUPOBAHHON MPYKUHBI.
[ToTeHmanpHas YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHuanpHbie W HENMOTCHIHAIbHBIC CHIIBL. CBs3b PaOOThI HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpONCTBa M MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMNEp, MPYKUHHBIN
MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuyenune aOCOMIOTHO HEYNPYroro yjaapa ¢ TMOMOIIBI JABYX OJMHAKOBBIX HHUTIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPTUU Tella Ha MpuMepe
pacTsDKEHUS pE3UHOBOTO JKIyTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUUECKON TEOPUM M UX ONBITHOE OOOCHOBAaHHE.
bpoyHnoBckoe npmxkenue. Auddys3us. Xapakrep IBUKEHUS W B3aUMOJICHCTBHUS YacTUIl BEILIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Moenei. Macca u pazmeps! Mosnekyil. KonmnuectsBo BemectBa. [loctosgnnas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopenps wuneanpsHOro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOopUn
UJeabHOro ra3a. AGCOIIOTHAS TeMIepaTypa Kak Mepa cpeHell KHHETHUECKON SHEPIUH TEII0BOTO
nBrkeHuss vactun rasa. llkxama temnepatyp KenbBuHa. ['a3oBble 3akoHBL. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon JlanpToHa. M3omponeccsl B MI€alNbHOM Tra3e ¢ NOCTOSHHBIM
KOJIMUECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEI, OKa3bIBAIONINE JUCKPETHOE CTpOEHWE BemecTBa, (ororpaduu  MoJIeKys
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTh! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbiTa lllTepHa.

OneIThI, JOKa3bIBAIONINE CYILECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, MIUTIOCTpUpPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH cOoCyza.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UIEAIBHOTO Ia3a, U30IPOLECCHI.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEN.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOIo rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHs OSHEprusi TEPMOJMHAMMYECKOM CHCTEMBI U
cnocoObl €€ m3MeHeHus. KomuuecTBo TerioTel U paboTa. BHYTpeHHssI HEpPrus OAHOATOMHOIO
UJCAIBHOIO raza. Buapl Temionepeaauu: TEILUIONPOBOIHOCTb, KOHBEKIMS, U3IydeHHUE. Y AeiIbHas
TEIUIOEMKOCTB BelecTBa. Kom4yecTBo TEIIOTHI IPU TEIUIONEPE1aye.

[Tonsitre 06 anuabataHoM mporiecce. [lepBrril 3aKoH TepMoauHaMHUKH. [IprMeHeHne TIepBOTO
3aKOHA TEPMOJMHAMUKU K u3onpoieccaM. ['papuyeckas uuTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh NpoLeccoB B IPUPOJE.

Tennoble MamuHbl. [TpuHIMOBL neiicTBUs TernoBelx MamuH. [IpeoOpa3oBanHus sHepruu B
TeruoBbIX MammHax. Koagdumument nonesnoro neiicreus temmoBoit mammubl. [ukn KapHo u ero
KO3 PHUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE TPOOIIEMBI TETIOIHEPTE€TUKH.

TexHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TBUTATeNlb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOMMJILHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH TeJa IPY COBEPIICHUH PabOThI: BBUIET MPOOKU U3 OYTHUIKH
MoJ JCHCTBHEM CXKaTOro BO3JyXa, HarpeBaHwe d(Gupa B JIATyHHOH TpyOKe MNyTEM TpEHUS
(BU1€OIEMOHCTpALIHS).

W3meHeHne BHYTpeHHEHN aHepruu (TeMrepaTypsl) Tea Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne yaenbHOU TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQKHOCTh BO3]yxa. HacelmieHHBIH map. YaenpHas TerwuioTa napooOpazoBaHHs. 3aBUCUMOCThb
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

TBépnoe temo. Kpucrammmueckne n amopdHbie Tena. AHU30TPONHUS CBOWCTB KPHUCTAJLIOB.

>KI/II[KI/IC KpHUCTaJJIbI. COBpeMCHHLIC MaTcpHraJbl. IInaBneHue u KpucCTallin3anus. VY nenbHas
TCIJIOTA IJIaBJICHU . CYGJII/IMaLII/IH.

YpaBHEHHE TEIUIOBOTO OalaHca.
TexHu4eckne yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHHE: TUITPOMETP H IICHUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTUU MMOJTYUYCHUA COBPEMCHHBIX MATCPHUAJIOB, B TOM YHUCJIIC HAHOMATCPUAJTIOB, U
HaHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObI U3MEpEeHHsT BIaKHOCTH.

Habmioienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.
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Pa3znea 4. duekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

DnexTpuzanus Tesl. DIeKTpUUecKui 3apsy. JBa Buna anekTpuyeckux 3apaa0B. [[poBogHuky,
JUAJIEKTPUKU U MTOJIYIPOBOJHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 37eKTpUUeCKUd 3apsi. DIESKTPUIECKOE
nosie. Hanmpsk€HHOCTB 371€KTpUYeCKOro mnoiid. lIpyuHIMN cyneprno3suuuy 3JIEKTPUYECKUX IIOJICH.
JInHuy HanPsKEHHOCTU DIIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocratuueckoro nois. [lorennuan. Paznocts norenuuanos. [IpoBoguuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TToJie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkoctb. Konnencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. ODHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allUTa, 3a3eMIIEHUE SJEKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMHBIM IIPUHTED.

Jlemoncmpayuu

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

B3auMozeiicTBuE Ha’IEeKTPU30BAHHBIX TEll.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATHUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIMDIIEKTPUKN B DJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAIU IJIACTHH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIaeMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

ONEKTPUYECKUH TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKa. MICTOYHMKHM TOKAa.
Cuiia Toka. [ToCTOSIHHBIN TOK.

Hamnpsokenue. 3akon Oma 1715 yyacTka LenH.

DJIEKTPUUYECKOE CONMPOTUBIIEHUE. Y IEIbHOE CONMPOTUBIICHUE BeniecTra. [locnenoBarenbHoe,
NapajuIeIbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DONEKTPOABMKYIIAasi CUjla U BHYTPEHHEE CONPOTUBIIEHHE HMCTOYHMKA Toka. 3akoH Oma ams
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi memu. KopoTkoe 3aMpIkaHue.

ONEeKTpOHHAs NPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHHS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[ToynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTH MOJTYNPOBOIHUKOB. CBoOliCcTBa
p—n-niepexona. [1omynpoBoAHUKOBBIE TPUOOPHI.

ONEKTpUYECKUH TOK B pacTBOpax M pacljlaBaX AJIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAS
JIUCCcOLManus. JIEKTPOIHU3.

DJIEeKTpUUYECKU TOK B ra3zax. CaMOCTOSTENbHBIM M HECAMOCTOATENIbHBIN pa3psaa. MonHus.
[1na3ma.

TexHnueckue ycTpoicTBa M IMPAaKTHUUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, OJJIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
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TEPMOMETP  CONPOTHBIIEHUS,  BaKyyMHbIH  JHOA, TEPMHUCTOPbl U  (POTOPE3UCTOPHI,
MOJTYIIPOBOTHUKOBBIN TNO/I, TaJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

3aBUCUMOCTh  COIPOTHBIICHUS IMIMHJIPUYECKHX MPOBOJHUKOB OT JJIMHBI, IJIOLIAU
MIOTIEPEYHOT0 CEYCHHUS U MaTepuaa.

CMmernranHoe COeIMHEHUE MTPOBOIHUKOB.

[Ipsamoe wu3mepeHue sieKkTpoABHXKyLied cuiibl. KopoTkoe 3amblkaHue TIajbBaHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[TpoBOIMMOCTBH 3IEKTPOIUTOB.

HckpoBoii pa3ps] 1 IPOBOJIUMOCTh BO3yXa.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

H3mepenue 31eKTpoIBIKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUS.

HaGnronenue snexrpoinusa.

MexknpeameTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocymecTBisieTcs € Y4ETOM
coJiepKaTeIbHbIX MEXIPEJAMETHBIX CBSA3el ¢ KypcaMu MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpadun
U TEXHOJIOTHH.

Mesicnpeomemnvie nowsimusi, CBSI3aHHBIE C W3YYSCHHEM METOJIOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAyYHBIH (aKT, TUIOTe3a, (QHU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOII0/IeHHE,
HKCIEPUMEHT, MOAETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHMH, JHHEWHas (yHKuMs, napaboia, runepboia,
UX TpaQuKH U CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX IPOEKIUH Ha OCH KOOpIWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mMexanmdeckoe IBM)KEHHE B >KHBOHM mpupone, auddysus, ocMoc, TemnoooMeH
KUBBIX OPraHWU3MOB (BUJBI TEIUIONEpENaud, TEIIOBOE PaBHOBECHE), DJICKTPUUECKHE SIBICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHME aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEeIUIOBbIE CBOMCTBA TBEP/ABIX TEJ, JKUAKOCTEH U ra30B, NEKTPHUUECKUE CBOWCTBA
METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIHMAIINS, TAIbBAHUKA.

T'eoepaghus: BTaXXHOCTH BO3IIyXa, BETPHI, OapOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUe IBM)KEHUH C MCIIOJb30BAaHHMEM MEXaHU3MOB, YUET TpPEHHS B
TEXHUKE, TOAUIMITHUKY, HCIOJb30BAaHHE 3aKOHA COXpPAHEHHs HMIIyJbca B TEXHHUKE (pakera,
BOJIOMET W APYTHUE), ABUTATENb BHYTPEHHETO CrOPaHus, ITapoBasi TypOWHA, OBITOBOM XOJIOTMIIEHUK,
KOHJIWITHOHED, TEXHOJIOTHH TIOJTYYECHHUSI COBPEMEHHBIX MAaTEepPHajoB, B TOM YHCJIe HAHOMATEPHUAJIOB,
U HAHOTEXHOJOIMH, OSJCKTPOCTATHYECKash 3allluTa, 3a3eMJICHHE 3JEKTPOIpPHOOpPOB, KCEPOKC,
CTpYWHBI TPHHTEP, AJIEKTPOHATrpeBaTeIbHbIE TNPUOOPHI, AIEKTPOOCBETUTENILHBIE MPUOOPHI,
rajlbBaHHUKa.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka
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Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHL. B3auMonecTBUE MOCTOSHHBIX MarHUTOB. MarnuTtHoe mnose. Bekrop
MarHuTHOM UHAYKIMH. [[prHIMN cynepno3uuuyu MarHuTHBIX ITosiel. JIMHUM MarHUTHOM MHIYKLIMH.
KaptrHa nuHuI MarHUTHOM MHAYKLIMH I10JIS1 HOCTOSSHHBIX MarHUTOB.

MarnuTtHoe Moje npoBoAHMKAa ¢ TokoMm. KapThHa NMHHNA WMHAYKUMHM MarHUTHOTO MOJsS
JUIMHHOT'O IIPSIMOTO MPOBOJIHUKA U 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJAHMKA, KATYLIKU ¢ TOKOM. OnbIT
Opcrena. BzanmopelicTBre IPOBOJHUKOB C TOKOM.

Cwia Amniepa, €€ MOJlyJIb U HalPABIICHHE.

Cuiia Jlopenna, e€ Monysb 1 HanpaBlieHHE. [[BUKEeHHE 3apsSKEHHON YaCTUIIbl B OJTHOPOIHOM
MarHuTHOM noje. Padora cubl JlopeHna.

SIBneHne  ANEKTpOMarHUTHOM MHAYKUMH. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DIIEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOM nHAyKuuu Papanes.

BuxpeBoe »yiekTpuueckoe Iose. DJEKTPOABUXKYILAs CHJIa WHIAYKUUU B IPOBOJAHHKE,
JBUKYILIEMCS IOCTYIAaTEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsl KATYHIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoilcTBA W  MPAKTUYECKOE IPUMEHEHHME: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM T10JIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTb 3JIEKTPOJABIDKYIIEH CHUJIBI MHAYKLIUU OT CKOPOCTH H3MEHEHUS MarHuTHOTO
MIOTOKa.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elcTBUSA NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus

KonebGarenbrast cuctema. CBOOOIHBIE MeXaHWYECKHME KojeOaHus. [ apMoHWYEcKue
konebanus. Ilepuon, uactora, ammumatyga u  ¢asza konebanuil. IlpyXUHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE rapMOHMYECKHX Kosiebanuid. [IpeBpaiienue sHepruu npu
TapMOHHMYECKHUX KOJICOaHUSX.

KonebGarenbuplii  KOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATLHOM
KoleOaTeIbHOM  KOHType. AHAIOTHUS MEXIy MEXaHHYeCKHMH U 3JICKTPOMArHUTHBIMU
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koneOanusimMu. Dopmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPIHHM B HJICATHLHOM KOJeOaTEIHHOM
KOHTYPE.

[IpencraBienne o 3aTyXawmUX KoieOaHUSX. BBIHYXICHHbIC MEXaHHUYECKHE KOJICOAHMS.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii ToKk. CHHYCOUIAJBHBIM MEPEMEHHbIA TOK. MOIIHOCTH MEPEMEHHOTO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HANIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mnepegadya M IMOTPEOICHHE JIIEKTPUYECKONW HHEPTHUH.
OKOJIOTMYECKUE PpUCKU TpU NPOU3BOJACTBE 3JEKTpo3Hepruu. KynbTypa HCIOIB30BAHUS
3JIEKTPOIHEPTUU B TOBCEJHEBHOM KU3HU.

TexHu4eckue yCTpOUCTBa U MPAKTUYECKOE IPUMEHEHHUE: MIEKTPUYECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOT0 TOKa, IMHUHU AJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTENbHON CHUCTEMBI (MPYKUHHBIA MU MaTeMaTHYECKHA
MasITHUK).

HaGuroieHne 3aryxaronux KojJeOaHu.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmroenue pesonanca.

CBOOOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcuumiorpaMmbl  (3aBUCUMOCTH ~ CWJIBI  TOKa W HAmpsDKEHUST OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mnocnenoBaTeIbHOM COEIMHEHHHM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBaHue 3aBUCMMOCTH MEPUOJIa MABIX KONEOaHWM rpy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Ipys3a.

HccnenoBaHue MEpeMEHHOIO0 TOKa B LENUM M3  IOCJIEI0BaTeIbHO  COEIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHnnyeckue BOJHBI, yciioBHs pacripoctpanenus. [lepuoa. CkopocTh pacnpocTpaHEHUs U
nHa BosiHbI. [lomepednsie M mpoaoapHbIe BOJMHBEL. VHTEepdepeHiusa u nudpakims MeXaHHIeCKuX
BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMAarHUTHBIE BOJIHBI. YCIOBUS HW3JIYYCHHUS DJICKTPOMATrHUTHBIX BOJH. BzammHas
opueHTtanus BekTopoB E, B, V B snexkrpomarauTHOM BosiHEe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMe,  MpelIOMIICHHe,  ToisApu3anus,  audpaknus,  uHTepdepennus.  CKOpoOCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana smekTpoMarHuTHHIX BOJIH. [I[prMeHEeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBI paaNOCBA3U U TeNeBUACHUA. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YIbTPa3ByKOBass IUAarHOCTHKAa B TEXHUKE M MEIHULMHE, pajap, pPaJluONpUEMHUK, TEIEBU30DP,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpPOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.
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Habmoienue orpaskeHus: U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmroienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIICHHE, MOSIpU3allns,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHE CBeTa B OJHOPOJIHOW cpele.
JIyd cBeta. ToYeUyHBIN UICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaXKeHHMsS cCBeTa. llocTpoeHue H300pakeHHl B ILIOCKOM
3epKaie.

[Tpenomnenue cBera. 3aKOHBI MpETOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
[TonHoe BHYTpeHHee oTpaxkeHue. [IpenenbHblil yroi moaHOro BHYTPEHHET0 OTPaKEHHUS.

Hucnepcus cBeta. CiioxxHbli cocTaB O6enoro cera. L{ser.

Cobuparomue u pacceuBaromye JUH3bL. ToHKas nuH3a. @OKYCHOE pacCTOSTHUE U ONITUYECKast
cuna ToHKOM nuH3bL I[locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3AX.
®opmyna TOHKOH JIMH3BL. Y BEJIMYCHHE, JaBAeMOE JTHH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

Bonnosas ontuka. utepdepenius ceera. KorepeHTHbIe HCTOYHHUKHU. Y CJIOBUS HAOIIOCHUS
MaKCHMyYMOB U MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX CHH(A3HBIX KOT€pPEHTHBIX
VCTOYHUKOB.

Hudpaxnus ceera. {udpakiuonsas pemérka. Y ciioBue HaOIOIEHUS I1aBHBIX MAaKCHMYMOB
IpU NMaJJEHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLNOHHYIO PELIETKY.

[Honspuzanus ceera.

TexHUYecKne YCTPOHCTBA W TPAKTUYECKOE MPUMEHEHHe: O4YKH, Iyma, (oToammapar,
IPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI ONTHKA, AU(paKklIMOHHAs peméTKa,
HOJIIPOU /.

Llemoncmpayuu

[TpsiMonMHENHOE pacHpOCTpaHEHUE, OTpPaXKEHWE M IpelloMiIeHHe cBeTta. Onrtuueckue
npuOOpBI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBO/Ia.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIiinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nosisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
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['paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHHWKHU. [locTynarel cnenualbHOM TEopuu
OTHOCHUTEJIbHOCTH: HWHBApPUAHTHOCTh  MOJYJI CKOPOCTH CBeTa B  BaKyyMe, [PUHIIUII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPALLEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHs TOKOSI.

Pazgen 7. KBantoBasi ¢pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. @opmyna [lnanka cBs3u sHeprur (OTOHA C €ro YaCTOTON. DHEPrusi U UMITYIIbC
doToHa.
OtkpriTue u uccneaoanue Gorodddekra. Onbitel A. I'. Cronerosa. 3akonsl poTorddexTa.
Ypasuenue Diinmreitna s Gporosddexra. «Kpacnas rpanuna» gporosaddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHu4yeckue YCTpPOHCTBA M TMpaKTUYECKOoe MpHUMEeHeHue: (OoTodaeMeHT, (OTOAATUUK,
coNHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotodddexra.
Cseroguog.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro o -uactunl. Ilmaneraphas
monenb atoma. [loctynatel Bopa. M3nyuenue u mormnomieHue (HOTOHOB IMPH MEPEXOo/ie aroma C
OJIHOTO YPOBHSI DHEPruu Ha Apyroi. Bussl ciektpoB. CrieKTp ypoBHEH SHEPTUH aTOMa BOJOPO/a.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Ayanu3M.
CroOHTaHHOE U BBIHYKJIEHHOE U3JTyYeHHe.
TexHuueckue yCTpPOMCTBA U  MPAKTUUYECKOE TNPUMEHEHHUE: CIEKTPaJbHbI  aHaIHU3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopens oneiTa Pezepdopna.
Ornpenenenne JIMHBI BOJIHBI Jlazepa.
HaGmronenne nuHeHyaThIX CIEKTPOB U3ITYUCHHUS.
Jlazep.
Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
DKCMEPUMEHTHI, JOKA3BIBAIOIINE CIIOXKHOCTh CTPOCHHS snpa. OTKpHITHE PATHOAKTHBHOCTH.
Oneiter Pezepdopaa mo ompeneneHuio cocraBa paanoakTUBHOTO u3nydeHus. CBolicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusHue paioaKTUBHOCTH HA JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TTpOTOHA W HelTpoHa. Hyknonnas monens sipa ['eitsenOepra—MBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M30tomsl.
Anbda-pacniaz. DIEKTpOHHBIH W TO3WTPOHHBIN Oera-pacnaa. ['amma-uzmydeHue. 3aKkoH
PaAMOAaKTUBHOIO pacnaja.

DOHeprust CBSI3HM HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.
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Anepubie peakunu. JleneHne u CUHTE3 A1Ep.

SAnepubiii  peakrop. Tepmosimepusiii  cuuTe3. [IpoOimemMbl M MEPCHEKTUBBI  SACPHOM
AHEPreTUKHU. DKOJIOTUUECKUE aCIIEKThI SAEPHON SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto1p1 HAOJIIOIEHUS U PErHCTPAIK SJIEMEHTAPHBIX YaCTHII.

OyHnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IMPUMEHEHME: NO3UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusam).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranel pa3BUTHs acTpoHOMUH. [IpHuKiasHOEe 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConHeynas cucrtema.

Comnnue. Conneunast akTuBHOCTh. Mictounnk sHeprun ComHia U 3BE31. 3BE3/IbI, UX OCHOBHBIC
XapakTepUCTUKU. JlmarpamMma «CHEKTpPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3NBI  TJIABHOM
MOCJIEIOBATEIbHOCTH. ~ 3aBUCUMOCTh ~ «Macca —  CBETUMOCTb»  JJid  3BE3J  IJIABHOM
NocJeI0BaTeNbHOCTH. BHyTpeHHee crTpoeHune 3BE€34. COBpPEMEHHBIE IPEACTABICHUS O
MPOUCXO0KACHUH U BoJtoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnrneunsiii [Iyte — Hama [Manaktuka. [Tonoxxenne u aBmxenue Comnna B [amaktuke. Tums
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6na. Pasberanue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYEHHBIM TJ1a30M C UCTIOIB30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUHN AJIs
onpefieNieHus] TOJOKEeHUSI HEeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/UA
CeBepHOro nojaymapus u ipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢pu3uky 1 acCTpOHOMUU B KOHOMHUYECKOU, TEXHOJIOTUUECKOU, COITUATBHOM U ATUYECKON
cdepax IesTEIbHOCTH YeJIOBeKa, poJib M1 MECTO (PM3UKU M aCTPOHOMHU B COBPEMEHHOW Hay4dHOMH
KapTUHE MHUpa, poiib (U3HUecKoil Teopuu B (DOPMHUPOBAHUHM MPEICTABICHUNA O (HU3HUECKOI
KapTUHE MUpPA, MECTO (PU3MUECKON KApTHUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O TIPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6Ga3zoBoro ypoBHsS B 11 kiacce ocymecTBisercss ¢ y4EToM
COJIePKATEIBHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OUOJIOTUH, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

Meosicnpeomemnuvle nowsmus, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBIICHUE, HAy4HbIM (QakT, runore3a, (u3MUeckas BEIUYHMHA, 3aKOH, Teopus, HaOI0aeHHE,
JKCIIEPUMEHT, MOCIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.
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Mamemamuxa: pelleHWe CUCTEMbl YpaBHEHHM, TPUTOHOMETpPUYECKHE (YHKIHH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl U HX
MPOSKIIMA HAa OCH KOOPJHMHAT, CJIIOKCHHE BEKTOPOB, MPOW3BOAHBIC AIIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU I0JI00MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snextTpuyueckue SBJICHUS B )KUBOW IPUPOJIE, KOJeOaTeNbHbIE JBUKECHHS B JKUBON
MPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOW IPUPOJIE, NEHCTBHUE paUalliy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpO€HHE aTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pElIETKH, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyl, (OTOChEMKA 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: TUHUM SIIEKTpoOINepenay, eHepaTop MEPEMEHHOr0 TOKa, 3JEKTPOJBUIATEllb,
UHAYKIIMOHHAS Te4yb, pajap, paguoNpUEMHHK, TeJIeBU30p, aHTeHHa, Ttenedon, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenopaune KOJTHYECTBO 4acoB DJIEKTPOHHBIE
Ne
n/m  PA3ACIOB H TeM B Koutposabubie IIpakTnueckue (undposeie)
nporpamMmbl cero padoThI padoThI o0pa3oBaTejibHbIE
pecypcesbl
Pazgen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUSI
®dusuka u
11 METOIbI 5 bubnunoreka LIOK
' HAay4YHOTO https://m.edsoo.ru/7f41bf72
MO3HAHMS
Hroro mo pazmeny 2
Pa3zgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHbI 5ub 10K
nOJIMOTEeKa
2.3 6 1 1
COXpaHCHI B https://m.edso0.ru/7f41bf72
MEXaHHKE
Hroro mo pazueny 18

Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OcHOBBI
31 MOJIEKYJIIPHO- 9 1 bubmmnoreka HOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72
Teopuun
3.9 OCHOBBI 10 1 bubnuoteka [JOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTHble
COCTOSTHUS
33 - 5 bubnmnoreka [JOK
' n ' https://m.eds00.ru/7f41bf72
®da3zoBbic
TIEPEX0JIbI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunorexa LIOK
. 1
41 IICKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN
4.2 3JIEKTPUUYECKUN 12 1 1 bubnmoreka [JOK
' ToK. TokM B https://m.edsoo.ru/7f41bf72
pa3IMYHbBIX
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N Haumenopaune IOJTMYECTBO YacoB DJIeKTPOHHbIE
11/-11 pa3ieJioB U TeM B Kontpoabubie IIpakTnyeckue (uu¢posrie)
NporpamMmsbl cero padoThI padoThI o0pa3oBaTejibHbIE
pecypcsl
cpenax
Uroro no pazgeny 22
IToBTOpPUTENBHO- 5
00001IaronMe ypoku
OBILEE
KOJIMYECTB
o1 CTBO 68 4 4
YACOBIIO
[MPOTPAMME
11 KJIACC
Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
n/ (undpossbie)
pa3iesioB U TeM Bcer Konrpoabnbr = IIpakruueckn
o0pa3oBaTte/ibHbIE
NporpamMmbl 0 e padoThbl e padoTnl
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe moJie. but6mmorekxa [IOK
1.1 OneKTpOMarHuTHa 11 1 3 https://m.edsoo.ru/7f41c97
1 AHOYKUAS C
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHWS U BOJIHbBI
MexaHH4eCcKue u but6mmoreka [IOK
2.1 3JIEKTPOMAarHUTHBI 9 1 https://m.edso00.ru/7f41c97
€ KoJieOaHus [+
MexaHn4ecKue u bubnunoreka LIOK
2.2 AJIEKTPOMarHUTHBI 3) 1 https://m.edsoo.ru/7f41c97
€ BOJTHBI c
2.3 Onrrka 10 3 but6mmoreka [IOK
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Ne KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBanme
n/ (undpossbie)
pa3aeyioB U TeM Bcer Konrposbnsl |~ IIpakruyecku
o0pa3oBaTte/ibHbIE
NnporpamMmbl 0 e padoTsl e padoTsl
pecypcsbl
https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI
. bu6nmoreka [IOK
CHeIraaIbHOM
3.1 4 1 https://m.edsoo.ru/7f41c97
TEOpUHU c
OTHOCHUTEIIbHOCTH -
Hroro no pazgeny 4

Pasznen 4. KBAHTOBAS ®PU3UKA

bubnunoreka LIOK
DJIEeMEHTBI
41 . 6 https://m.edsoo.ru/7f41c97
KBaHTOBOI ONTUKU c
bubnuoreka [{OK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97
c
bu6nmorexa LIOK
4.3 ATOMHOE PO 5 https://m.edso0o.ru/7f41c97
c
Hroro nio pazgeny 15
Pa3znen 5. JIEMEHTBI ACTPOHOMUWHU U ACTPO®U3UKHU
DJeMeHThI bubnmorexa LIOK
5.1 aCTPOHOMHUH U 7 1 https://m.edsoo.ru/7f41c97
acTpo(U3UKH c
Hroro no pazaeny 7

Paznesn 6. OBOBIIAIOHIEE ITOBTOPEHHUE

O6o6maroree but6mmoreka [IOK
6.1 4 https://m.edso00.ru/7f41c97

MMOBTOPEHHE .

Hroro no pazneny 4

IToBTOpUTENBHO- 3

obo01maromye ypoku

OBIIEE KOJIMYECTBO

YACOB IIO 68 4 7

ITPOI'PAMME
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DJIeKTPOHHbIE 00pa3oBaTe/ibHbIEe pecypchl, HCIOJIb3yeMble MPHU peaTu3anuu

NMPOrpamMmbl
Ne B penepasibHOM
nepeune JOP IIpeamer, kaacc 0P
1.34.1.1. ®dusuka 10 kmacc VYpoxku o yuebHomy npeamerty "duzuxa"
1.34.1.2. ®dwusuka 11 kmacc VYpoxku o yuebHomy npeamerty "duzuxa"

KommnekcHbiit 00pazoBaTeabHbIN MaTepua mo
(u3KKe, BKIIOYAIOIINN CIICHAPUU YPOKOB,
CIICHAPHH W3YUEHUS TEM, BUJICOYPOKH,

1.3.4.1.3. ®duswmka, 10 - 11 kmaccer BUPTYaJbHbIE JTA0OPATOPUH, IEKTPOHHBIE
y4eOHBIC TOCOOMS M TECThI C aBTOMATUYECKOM
MPOBEPKOI JIJIsl KCTIOIB30BAHUS HA YPOKaxX U
CaMOTIOJITOTOBKH yUYaIuXCsI

IHEPEYEHb (KOAUPUKATOP) PACIIPEAEJIEHHBIX 11O KJIACCAM ITPOBEPAEMBIX
TPEBOBAHWI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA30OBAHUA U JIEMEHTOB COAEP KAHUA
11O ®U3UKE

B ¢enepanpHbIX M pervoHanbHBIX MPOLEIypax OLUEHKHU KayecTBa OOpa30BaHMs MCIIOJb3YETCs
nepevyeHb (KoaupuKaTop) pacupeleNeHHbIX MO KiaccaM MpOBEpsSeMbIX TpeOOBaHMH K pe3yibTaTam
OCBOEGHHS OCHOBHOW 00Opa30BaTeNbHOW MPOTpaMMbl CpPeHEro oOIero o0pa3oBaHHUs U HIIEMEHTOB
cojiep>KaHus Mo (pU3UKE.

10 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl

Kon [IpoBepsiemble MpeaMETHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOM
MTPOBEPSIEMOTO 00pa3oBaTebHON MPOTPaMMBI CPEAHETO 00111eT0 00pa30BaHMS
pe3yiabTara
10.1 JleMoHCTpHpOBaTH Ha puMepax poJIb u MECTO ¢bu3uku B

GbOpMHpPOBaHHHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B  PAa3BUTUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKON AEATEITbHOCTH JIFOACH

10.2 YuuThIBaTh TPAHUIIBI TNPUMEHEHUS HU3YYCHHBIX (U3HYECKHUX  MOJEIICH:
MaTepuaibHas TOYKa, WHEpIHajIbHAs CHCTEMa OTCUeTa, aOCONIOTHO TBEPIOE
TCJIO0, H,Z[eaﬂbHBIﬁ raz; Moacinu CTpPOCHHUSA Ta30B, )KH,Z[KOCTCfI U TBCPABIX TCII,
TOYCYHBIN AIIEKTPUUECKHUM 3apsil — IPH PelICHHH (PU3NYECKUX 3a/1a4
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10.3

Pacno3naBate (usnuyeckue sBiIEHHS (IIPOLECCH) U OOBACHATH MX Ha OCHOBE
3aKOHOB ~ MEXaHWKH,  MOJICKYJSIPHO-KHHETUYECKOW  TEOPHUH  CTPOCHHS
BEILIECTBA u AIEKTPOTMHAMHUKH: pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NpPSMOJIMHEHOE  JBMXKGHUE, CBOOOJHOE TAJCHUE TeNl, JBHKCHHE 110
OKPY)KHOCTH, WHEpUHUs, B3auMozeWcTBue Ten;, auddy3us, OpOyHOBCKOE
JBUKCHHE, CTPOCHHE >KUIKOCTEH M TBEPABIX TEJN, M3MEHEHHE O0bheMa Tel MpHu
HarpeBaHWu (OXJIAXKICHHUHU), TEIUIOBOC pPaBHOBECHE, MCIIAPCHUE, KOHJCHCAIIMS,
IJIaBJICHUEC, KpUCTAJUIM3aluA, KHUIICHHUC, BJIAXKHOCTbL BO34YyXad, IIOBBIIICHHUC
JaBJICHUA Ta3a MIpu C€ro Harp€BaHuu B 3aKPbITOM COCYyAC, CBA3b MCKAY
napamMeTpaMH  COCTOSIHMS Ta3a B HM30MpOIeccax; OJIEKTpU3alus  Tell,
B3aMMO/ICHCTBHUE 3aPsiI0B

10.4

OnucelBaTh MEXaHHYECKOE ABVIKCHUC, MCIIOJIb3Ys (1)I/ISI/II-IGCKI/I€ BCJIIMYHHBI:
KOoOpAuHaTra, IyTb, IMNEPEMCHICHUC, CKOPOCTb, YCKOPEHUC, MacCCa TCJia, CHJIA,
HMITYJIBC T€JId, KHHCTUYCCKAs SHCPIHs, IIOTCHUHUAJIbHAA SHEPIrUd, MCXaHUYCCKasA
pa60Ta, MCXaHMYCCKasd MOINHOCTb; IIpW OIIMCAHUW IIPAaBHUIIBHO TPAKTOBATb
(1)I/ISI/IquKI/II‘/'I CMBICJI HCIIOJIB3YEMbBIX BCJIIMYHH, HUX 0003HAYEHHUS U CAWHMUIIBI,
HaxoauTb (I)OpMYJ'ILI, CBA3BIBAOIIUC JAHHYIO (1)I/I3I/I‘ICCKYI-O BCJIIMYUHY C APYI'UMH
BCINMYHNHaAMH

10.5

OnuceIBaTh N3y4EHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIb3Ys
¢u3nyeckrue BEIMUYUHBI: JaBJIEHUE Ta3za, TeMIepaTypa, CpeIHss KUHETHUYecKas
DHEPIUsl XAOTHYECKOrO JIBM)KEHMS MOJIEKYJ, CpPEJHEKBaJApaTU4YHas CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSs OHeprus, pabora rasa,
KOA(Q(UIMEHT TMOJIE3HOTO JIEHCTBUS TEIMJIOBOIO JBHUraTeNs; MpH ONHUCAHUU
IPaBWIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
0003HAaYeHHUs] W EIUWHUIBl, HaXOAWUTh (OPMYJbl, CBS3BIBAIOLIUE JAHHYIO
bu3NYEeCKyI0 BEIMYNHY C APYTUMU BEIUYUHAM

10.6

OnuceiBaTh H3y4YECHHBIE JJIEKTPUYECKHUE CBOMCTBA BEILIECTBA U
JNEKTPUYECKUE SBJICHUS (TPOLIECChI), HCHONB3YsA (PU3MUYECKHE BEJTUUYHUHBI:
JNEKTPUYECKUN  3apsill, JJEKTPUYECKOe TI0Jie, HaIpPSHKEHHOCTh oJIs,

INOTCHIUAJI, Pa3HOCTb NMOTCHIHAJIOB; IIPU OIMMCAHUHN NPABUIIBHO TPAKTOBATH
(I)H3H‘-ICCKHﬁ CMBICJI HCIIOJIB3YEMBIX BCJIIMYUH, HUX 0003HAUCHHS U CIAWMHUIIBI,
YKa3bIBaTh (I)OpMyJ'IBI, CBA3BIBAOIIUC JAHHYIO (I)I/ISI/I‘-ICCKYIO BCIIMYUHY C APpYTUMU
BCIIMYMHaAMH
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10.7

aHAJTM3UPOBATh (HU3UYECKHUE TIPOILECCHl M SBJCHUSA, HCIONIB3Ys (PU3HUCCKHE
3aKOHbI U MIPUHLIMIBL: 3aKOH BceMUpHOTo Tarotenus, I, II u 11l 3akonsr HeroToHa,
3aKOH COXPAaHCHHMS MEXaHWYECKOW DSHEPruH, 3aKOH COXPAaHEHUS HMIIYJIbCa,
MPUHIUIT CYMEPIIO3UIIMK CHJI, TIPUHIIAIT PABHOIPABUS HHEPIHAIBHBIX CHUCTEM
0TCUYETa; MOJICKYJSAPHO- KMHETHYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBSI3b CpPEIHEW KHHETUYECKOHW OHEPTUHM TEIUIOBOTO  JBMIKCHUS
MOJIEKYJI ¢ abCOJIFOTHOM TeMIiepaTypoi, epBhIi 3aKOH TEPMOINHAMUKH;, 3aKOH
COXpaHEHHUs JJICKTPUYECKOTO 3apsija, 3akoH KyrnoHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE BHIPAKEHUE U YCIOBUS
(rpaHuIBl, 00JACTH) TPUMEHUMOCTH

10.8

OOBSCHATH  OCHOBHBIE  NIPHUHIUIBI  JICWCTBUS  MAIllMH, HPUOOPOB |
TEXHUYECKUX YCTPOMCTB; pa3nuyarh yCIOBHsS UX 0€30MacHOr0 MCIOJIB30BaHUS B
OBCEIHEBHON XU3HU

10.9

Brimonaare OKCIICPUMCHTBI 10 HCCJIICAOBAHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA W
mponecCoB € HUCIOJB30BAHUCM IIPAMBIX WM KOCBCHHBIX HSMCPCHHﬁ; IIpu 35TOM
dbopmymupoBarhk TmpoOieMy (3amady) M TUIOTE3Y Y4eOHOTro JKCIICPHMCHTA,
coOuparTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHUS, MPOBOJHUTH OMBIT U
bopMyTHUpPOBATH BHIBOIBI

10.10

OcymiecTBISTh TIPSIMbIE U KOCBEHHBIE M3MEpPEHUS (U3MUECKUX BEIUYHMH, IPH
TOM BBIOMpATh ONTUMAIBHBINA CIIOCO0 HM3MEPEHUs U HCIIOJb30BaTh N3BECTHHIE
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUI

10.11

HccnenoBathb 3aBUCUMOCTH MCKIY (bI/I3I/I"IeCKI/IMI/I BCIIMYMHAMHU C
HCIIOJIb30BAHUEM IIPAMBIX H3MepeHHI>i; IIpU 9TOM KOHCTPYHUPOBATH YCTAHOBKY,
(I)I/IKCI/IpOBaTB PE3YIbTATHL HOHy‘IGHHOfI 3aBUCHUMOCTH (I)I/I3I/ILIGCKI/IX BCIIMYHUH B
BUIC Ta6J'II/II_I )51 I’pa(l)I/IKOB, ACJIaTh BbIBOABI I10 PE3yJIbTaTaM HUCCICIOBaHUA

10.12

ColOmronaTe mpaBmwia 0€30MacHOTO TpyAa MPU TPOBEACHUHM HCCIEIOBAaHUN B
pamMKax y4eOHOro JKCIEepUMEHTa, y4eOHO- HCCIEeNOBATENbCKOW M MPOEKTHOM
JESTENIbHOCTH C UCIIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPOUCTB M 1a0OPaTOPHOTO
o0opymoBaHus

10.13

Pemare pacdeTHbie 3a/1auul ¢ SIBHO 3aJIaHHOW (PH3UYECKON MOJIEIBIO, UCIIONB3YS
du3nyecKkue 3aKOHBI W TPUHIIUIBI, HAa OCHOBE aHaJW3a YCJIOBHS 3aJIadd
BBIOMPATh (PU3HUECKYIO MOJICh, BBIICIATh (PU3MUECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOJUMBIC /ISl €€ PEUICHHS, TPOBOJUTH PACUeThl U OICHUBATH PEaIbHOCTD
MOJTy4EHHOT0 3HAYCHUSI (PU3NUECKON BETHUNHBI
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10.14

Pemath KauecTBEHHbIC 3a/aud: BBICTPAUBATh JIOTMYECKU HEMPOTUBOPECUHBYIO
LETMOYKY PACCY)KICHHH C OMOpOil Ha M3yueHHBIC 3aKOHBI, 3aKOHOMEPHOCTH MU
dbusznuecKue SBICHUS

10.15

Hcnonp3oBaTh npu pemeHnH y4eOHBIX 3a/la4 COBPEMEHHBbIE MH(OPMALMOHHBIC
TEXHOJIOTMH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEACTABICHUS
yueOHOM W Hay4YHO-NOMYJSApHOW HHGOpPMAlUHU, TMOJIYYEHHOH W3 pa3IMYHBIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyto HH()OPMALIHIO

10.16

[IpuBoauTH MpUMEpHI BKJIa/a POCCUHCKUX M 3apyOEKHBIX YUEHBIX- (pU3MKOB B
pa3BUTHE HayKu, OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MHUpPA, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HH IS
obecrnieueHrs 0€30MacHOCTH MPH OOpaleHUH C MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JUISL COXpAHEHUSA 3I0POBbSI W COOJIOACHHUS HOPM
HKOJIOTUYECKOI'O ITOBEJCHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B Tpymnme ¢ BBIIOJHEHUEM DA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh PadOTy TIPYMIbI, PALMOHAIBHO paclpeneisiTh OO0A3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsAX, aJl€KBATHO OLICHUBATh
BKJIa/1 KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTPUBAEMOM MPOOIEeMbI

IIpoBepsiemble 3JIeMEHTBI CO/IePIKAHUS

Ko Kon
asnena IIPOBEPSIEMOTO IIpoBepsieMble IIEMEHTHI COACPKAHMS
P JJIEMEHTa
1 OU3NKA UMETOIABI HAYUHOI'O ITO3HAHUWA
11 ®dusuka — Hayka o npupoae. HayuHble MeToabl NO3HAHUSA
OKpykarmero wmupa. Ponp 3KkcriepuMeHTa W TEOpUH B
MpOLIEeCCe MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B GU3HKE
1.2 MonenupoBanue ¢uanyeckux sBICHUNH W mpoueccoB. Hayunbie
runore3sl.  dusmueckue 3akoHBI M TeopuH.  ['paHuIBl
NPUMEHUMOCTH (pU3MYECKUX 3aKOHOB. [IpuHIMI ~ COOTBETCTBUS.
Pore um  Mmecto  ¢usuku B (OPMHPOBAHHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B IIPAKTUYECKON NEATEIbHOCTH JIIOECH
2 MEXAHHKA
2.1 KMHEMATHKA
211 Mexannueckoe nBuKeHHE. OTHOCUTENBHOCTh MEXAHHYECKOIO

nBrxeHus. Cucrema orcueta. Tpaekropust
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2.1.2

[lepemenienne, CKOpocTh (CpeAHsisl CKOPOCTb, MTHOBEHHAas
CKOPOCTb) M YCKOPEHHE MaTepUAIbHOW TOYKH, UX IMPOCKLIUU HA
ocu cuctembl koopauHat. CloKeHHe NepeMelIeHU U CIOKEeHUe
CKopocTen

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIIMHEMHOE [BUIKCHHUE.
['paduxy 3aBUCIMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH H
IEPEMELICHUS MATEPUAIBHON TOYKU OT BPEMEHU

2.14

CBoOoHOE MajieHne. Y CKOpeHre CBOOOTHOTO TaICHUS

2.1.5

Kpusonunerinoe JBUYKECHHUE. PaBHOMepHOE JBIJKCHUE
MarepuaabHON TOYKH 0  OKPYKHOCTH. VYrnosas

CKOpPOCTb,  JIMHEHHas  ckopoctb.  lleppmox m  4acrora.
[leHTpOCTPEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpOMCTBA: CIIUJOMETP, JBUJKECHUE
CHapsJ10B, LICTIHBIE U PEMEHHBIE IIEpeAaun

2.1.7

[Ipaktuyeckue paboTh. M3MepeHne MrHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOUIEHMSI MEXIy IYTAMH, HPOHICHHBIMU
TEJIOM 3a II0CJIEA0BATEIbHBIE PABHBIE IIPOMEKYTKU BPEMEHU IIpU
PAaBHOYCKOPEHHOM [BVIKEHUU C HA4yaJbHOW CKOPOCTBIO, PaBHOU
Hym0. HM3ydeHue [OBUMKEHUs [IapUKa B BA3SKOHM JKUIKOCTH.
N3yueHue OBMKEHUS Tejaa, OpOLIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Tpunmun otHocutTenbHOocTH [Manmmnes. IlepBeiii 3axkoH HeroToHa.
NuepumanbHbIe CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [IpuHIun cyneprno3unuu cui

2.2.3

Bropoii 3akoH HproTOHa i MarepUalbHOM  TOYKM B
uHeprmanbHoi cucteme orcueta (MCO). Tpernii 3akon HproToHa
JUUIS. MATEPHATBHBIX TOYEK

2.2.4

3akoH BCCMUPHOTO TATOTCHUA. Cuna TSHKECTH. HepBas{
KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHne. Cuina TpeHHs CKOJIBKEHUS U CHJIa
Tperust nokos. Koapdumment tpenus. Cuiia cCOnpoTUBIEHUS MTPU
JBYDKCHHUH TeEJIA B )KUIKOCTH UJIH ra3e

2.2.7

[TocTymarenbHOE U BpalaTeIbHOE JBMKEHHUE a0COIFOTHO TBEPIOTO
Tena

2.2.8

MoMEHT CcHJIBI OTHOCHUTEIBHO OCH BpalCHUs. IImedo cumbl.
VYcnoBus paBHoBecus TBepaoro tena B MCO
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2.2.9

Texaudueckne YCTpOﬁCTBaZ IOAIIUITHHUKH, JBH)XCHUC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10 [TpakTdeckne paboTel. M3ydeHwe JBUXKEHHS Opycka 10
HAKJIOHHOW  TUIOCKOCTHM  TOJ  JICWCTBUEM  HECKOJBKHX  CHIL
HccnenoBanne 3aBUCHMOCTH  CHJI  YIPYTOCTH, BOZHHMKAIOIIMX B
nepopmMupyeMoil  Tpy)KMHE M PE3MHOBOM  oOpasie, OT
BEIMYMHBI UX Aedopmanuu. VccnenoBaHue yciaoBUH PaBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh BPAIlCHHS
2.3 3AKOHbBI COXPAHEHUM A B MEXAHUKE
2.3.1 Nmmynbsc MaTepuanbHOM TOUKH, CHCTEMBI MaTEPUATIbHBIX TOUECK.
Hmnynbe cuiibl 1 U3MEHEHNE UMITyJIbCa Tela
2.3.2 3aKOH  COXpaHEHUs umnyisca B HMCO.  PeaktuBHOE
JIBIDKEHHE
2.3.3 Pabora cuibl
2.34 Mo1HOCTb CHIBI
2.3.5 Kunernueckast sHeprust MatepuanbHoil Touku. Teopema o
KUHETHYECKOW SHEPTUU
2.3.6 [TorennuanbHas sHeprus. IloTeHuuanbHas »HEPruUs yHpyro
neOopMHpPOBaHHOW TPYXHHBI. [loTeHIManbHAs DJHEPrusi Tela
BOJIN3M IOBEPXHOCTH 3eMITH
2.3.7 [ToreHnnanbHble W HENOTEHUUANbHblE CUIbl. CBS3b PAaOOTHI
HEMOTEHIHUANbHBIX CHJ C HM3MEHEHHEM MEXaHHUYeCKOW 3HEepruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYEeCKON SHEPTruu
2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
2.3.9 TexHuueckue ycTpoWCTBA: JIBUKEHUE PAKEeT, BOJOMET, KOIIEep,
MPYKUHHBIN TUCTOJIET
2.3.10 [TpakTueckue paboTbl. M3ydeHuwe cBA3M CKOpOCTEH Ten MpHu
Heynpyrom ynape. McciaemoBanue CBsi3M paOOTBI  CHIIBI €
M3MEHEHHEM MEXaHUUYECKOW PHEPTUH Teja
3 MOJIEKVJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIAIPHO-KUHETUYECKOUM TEOPUN

3.11

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KUHETUYECKOH  TEeopuHu.
bpoynoBckoe naBwxkenue. Auddysus. Xapakrep IBIKEHHS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA
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3.12

MOI[CJ'II/I CTPOCHHUA TIa30B, )I(PII[KOCT€I71 U TBEPAbIX TCI U
00BSICHEHHE CBOMCTB BE€IICCTBA HA OCHOBEC 3THX MOI[CJ'ICﬁ

3.13 Macca monekyn. KomuuectBo BemectBa. IlocrostHHas ABoraapo

3.14 TennoBoe paBHOBecue. Temmneparypa u ee usmepenue. llkana
teMrieparyp Llenbcus

3.15 Monens UJICATLHOTO raza. OcHoBHOE ypaBHEHUE
MOJICKYJISIPHO-KMHETHYECKOW TEOPHH UACaTbHOTO ra3a

3.1.6 AOcomoTHasT TeMIleparypa Kak Mepa CpeaHed KHHETHYECKOM
DHEPTUHU TEIJIOBOTO JBM)KEHUS uacTull rasa. lllkama temmepatyp
KenbBuna

3.1.7 Vpasuenue Knanelipona— MenneneeBa. 3akoH JlanpToHa

3.1.8 ['azoBbie  3akoHBL. M3ompomeccsl B HIeadbHOM Taze C
MOCTOSIHHBIM ~ KOJIMYECTBOM ~ BEIIECTBA: HM30TE€pPMa, HM30X0pa,
n3zobapa

3.1.9 TexHu4ecKne yCTpoucTBa: TEPMOMETP, OAPOMETP

3.1.10 [Tpaktnyeckue  pabGoTbl. M3mepeHne  Macchl  BO3JyXa B
KJaccHOM  komHarte. MccienoBaHue — 3aBHCHMOCTH — MEXIY
napamMeTpamMH COCTOSIHMSL Pa3peKeHHOTo ra3a

3.2 OCHOBBI TEPMO/IMHAMUKHA

321 TepmoanHamMuueckas cUCTeMa. BuyTpenHss SHEprus
TEPMOJIMHAMHYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHHUS

3.2.2 KonngectBo TemnoTsl u pabota. BHyTpeHHSs 3Heprus
OJTHOATOMHOTO HUJIEaTbHOTO Ta3a

3.2.3 Bunasr TeIUTIONIEpeIavuu: TETJIOMPOBOAHOCTb, KOHBEKIIHS,
u3nydyeHue. TernoeMKocTh Tena. YenbHas TeIIOEMKOCTb
BeniecTBa. Pacder KommvecTBa TEIUIOTH PH TeTUIONepeaade

3.24 [TepBblif 3akoH TepMoaMHaMuKU. IIpuMeHeHHEe MepBOro 3akoHa
TEPMOJIMHAMHKH K H3o0IporeccaM. ['paduueckas MHTEprpeTanus
paboThI Ta3a

3.25 TeroBble MamwnHbl. [IpyUHOMIBL JEHCTBUS TEIUIOBBIX MAIIMH.

[TpeoOpa3oBanusi HEPruu B TEMIOBbIX MamuHax. Kosdduiument
nosiesHoro neicreus (mamee — KIIJ[) termoBoit marmmubl. [{uki
Kapno u ero KII/]
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3.2.6

Bropoit 3akon TepmoauHamuku. HeoOpaTUMOCTh HpOIECCOB B
npupojae. TeroBble JBUTATENTU. DKOJIOTUYECKUE MPOOIEMBI

TETUIOIHEPTETHKH
3.2.7 TexHuueckue YCTpOMCTBA: JIBUTaTeIb BHYTPEHHETO
CropaHusi, OBITOBOH XOJIOMIIbHUK, KOHHIIMOHED
3.2.8 [TpakTryeckue paboTHI. Nzmepenue yIeIbHON
TETIOEMKOCTH

3.3 ATPETATHBIE COCTOSHUMA BEHLIECTBA. ®A30BBIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue u KOHJICHCALUS. Hcmapenue wu
KHIICHUEe. YJelbHAas TeIuloTa MapooOpa3oBaHUsl. 3aBHUCHMOCTH
TEMIIEPATyphl KUTICHUS OT AaBJICHUS
3.3.2 AOGcomroTHas U OTHOCUTEILHAS BJIQYKHOCTH BO3/yXa.
Haceliennslii nap
3.3.3 Tepmoe Temo. Kpucrammueckne wu  amopdHble  Tema.
AHU30TpOIUs  CBOWCTB  KpucTauioB. JKujkue  KpUCTaIbI.
CoBpeMeHHbIE MaTepUaIIbI
3.34 I1naBnenue U KpHUCTAUIA3AIIMSL. V nenpHas TEIUIoTa
miasseHus. Cyonumanus
3.3.5 VYpaBHEeHHE TEMI0BOro OanaHca
3.3.6 TexHuueckue  YCTpOMCTBA:  TUTPOMETP UM TCHUXPOMETP,
KaJIOpUMETP, TEXHOJOTUH MOTyYEeHHUsI COBPEMEHHBIX MaTepHAJIOB,
B TOM  4YHCIE€  HAHOMAaTEpHUaOB, U HAHOTEXHOJIOTHH
3.3.7 [TpakTruyeckue paboThl. Mi3MepeHue BIaXHOCTH BO3LyXa
4 OJIEKTPOJUHAMUKA
4.1 OJIEKTPOCTATHUKA
41.1 OnekTpuzanus Ten. DIeKTpuueckuil 3apsa. [[Ba Buaa
IIEKTPUICCKUX 3aPSIOB
4.1.2 [IpoBOIHUKY, TUATEKTPUKH U MOTYITPOBOAHUKI
413 3aK0H COXpaHEHHS FICKTPUICCKOTO 3apsiaa
414 B3aumopeiictsue 3apsaoB. 3akoH Kynona
4.1.5

DeKTpruueckoe nosie. HarpsykeHHOCTh 3JIEKTPUUECKOro MOJIsl.
[IpuHiun cynepno3uuu. JIMHUN HANIPSKEHHOCTH 3JEKTPUUECKOTO
OISt
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4.1.6

PaGoTa cun OJICKTPOCTATUYCCKOI'O I10JI. ITorenmman. PazHocth
IIOTCHIIMAJIOB

4.1.7 IIpoBogHMKH u JIUDIIEKTPUKH B IIOCTOSIHHOM
AIIEKTPUYECKOM N0JI€. J{nanekTpuyecKkas IpoOHUIaeMOCTh

4.1.8 OnekTpoeMkocTb. KonaeHcatop. OJIEKTPOEMKOCTbh  IJIOCKOTO
KOHJICHCAaTOpa. DHEPrus 3apsHKEeHHOT0 KOHIeHcaTopa

4.19 TexHnuueckue YCTPOMCTBA: AJIEKTPOCKOI, AIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMIIEHHE DJIEKTPONPUOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN TPUHTED

4.1.10 [TpakTudeckue pabotel.  M3mepeHue ANEKTPOEMKOCTH
KOHJIeHCcaTopa

4.2 [NOCTOAHHBIN SJIEKTPUYECKHNHM TOK. TOKHU B
PA3JIMYHBIX CPEJJAX

421 VYcenoBus CylecTBOBaHUS ITOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuia Toka. IlocTosHHBINA TOK

4.2.2 Hanpsokenue. 3akon OMa 17151 yyacTka LHenu

423 DIEKTPUUYECKOE COMTPOTUBIIEHUE. Y IENBHOE CONIPOTHUBIIEHUE BEILIECTBA

4.2.4 [locnenoBarensHOE, napasuieIbHOE, CMEIIAHHOE
COEJIMHEHUE MPOBOIHUKOB

4.2.5 Pabota snextpuyeckoro Toka. 3akoH /xoynst — Jlenna

4.2.6 MOUIHOCTB 2JIEKTPUUECKOTO TOKA

4.2.7 anekTpoaBrkymas cuna (manee — OJIC) u  BHyYTpeHHee
CONPOTUBIICHHE MCTOYHUKA TOKa. 3akoH Owma i TOJHON
(3aMKHYTO¥) nekTpruueckoi renu. KopoTrkoe 3ambikaHue

428 ONEeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAIJIOB. 3aBUCHMOCTD
CONPOTHUBIIEHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTh

429 OnexTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBonuuku. CoOCTBEeHHass M NpUMECHash MPOBOAUMOCTH
ITOJIYITPOBOJTHHUKOB. CaoiicTBa p-n repexo/a.
[TomynpoBOIHUKOBBIE TPHOOPHI

4211 DIEKTPUYECKHUH TOK B JIEKTPOJIUTAX. DICKTPOJIUTHUECKAS
JIUCCOIMAIUs. DIIEKTPOIH3

4.2.12 DNEeKTpUUECKUI TOK B rasax. CaMocTOoATENbHBIA U

HEeCaMOCTOSATEIbHBIN paspdn. PaznugHpie THIBI CAMOCTOSTEIHLHOTO
paspsiaa. Monnus. [1na3ma
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4.2.13 TexHuueckue ycTpoWcTBa: amIepMeTp, BOJBTMETP, PEOCTaTt,

VCTOYHUKU TOKa, AJIEKTPOHArpEBaTEIIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHBICHUS,
BaKyyMHBII IO, TEPMUCTOPBI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ A0, raJlbBaHHKa

4214 [TpakTuaeckue paboTHLI. Nzydenne CMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne 3/IC uCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpotusiieHus. Habmonenue sinexTpoiusa

11 KJIACC
IIpoBepsiemble TPeOOBAHHSA K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM
NMPOrpaMMbI
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeLHOM TPOrPaMMBI CPEIHETO 00IIeT0 00pa3oBaHUs
pe3ynbTara
111 JleMoHCTpUpOBaTH Ha npumepax poJib u MECTO ¢bu3uku B
GbOpMUPOBAaHUM COBPEMEHHON HAy4yHOW KapTUHBI MHpa, B  Pa3BUTHH
COBPEMEHHOM TEXHHKH M TEXHOJIOTMH, B MPAKTUYECKON NEATEIBHOCTH JIFOJEH,
I[EJIOCTHOCTh U €IMHCTBO (PH3UIECKON KapTHHBI MUPA
11.2 Y4UTHIBATh TPAHULIBI TPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJIENIeN: TOUSUHBIN
AIIEKTPUYECKUI 3apsif, sAepHas MOJAENb aroMa, HYKJIOHHAs MOJElb aTOMHOTO
s7Ipa MPH pelieHnH (PU3MUECKUX 3a71a4
11.3 PacniozHaBath (¢usndeckue sBICHHUS (IIPOLECChl) U OOBACHATH MX Ha OCHOBE

3aKOHOB  DJIEKTPOJAMHAMHKM U KBAaHTOBOM  (U3MKU:  DIEKTpUYecKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEHCTBHUS TOKa,
B3aMMOJICIICTBIE MAarHUTOB, 3JEKTPOMAarHUTHAS WHIYKIIHS, neiicTBue
MarHMTHOTO IoJii Ha IMPOBOJHMK C TOKOM M JBHXKYLIMICS 3apsf,
AJIEKTPOMArHUTHbIE KOJeOaHWs M BOJIHBIL, MPSIMOJMHEHHOE paclpoCTpaHEHHE
CBETa, OTPAXKEHUE, MIpENIOMIIEHHUE, HHTEpepeHus, audpakaus u
noJisipu3anusi  CBeTa, JuUcHepcusi cBeTa, (OTOINEKTpUUYECKUM  dPdekT
(poTorddexT), cBeToBOe MAaBIEHHE, BO3HUKHOBEHHE JIMHEWYATOTO CIHEKTpa
aToMa BOJOPOJia, ECTECTBEHHAs! M UCKYCCTBEHHAs! PaJOAKTUBHOCTh
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OnuceiBaTh M3y4EHHBIE CBOMCTBa BemlecTBa (DIEKTPUYECKHE, MarHUTHBIE,
ONTUYECKUE,  OJCKTPUUYECKYI0  MPOBOJMMOCTb  Pa3IM4YHBIX  Cpel) U
AIIEKTPOMArHUTHBIEC SBJIEHUS (IIPOLIECCHI), MCMOJb3Ys (U3MUYECKHUE BEITUUYHHBIL:
AIIEKTPUYECKUI 3apsf, CHJIa TOKA, JIEKTPUUYECKOE HAINpPSIKEHHUE, DJIEKTPUUECKOE
COMpOTHUBIIEHUE, pa3HOCTh mnoTeHnuanoB, OJC, pabota TOKa, HHIYKIUSI
MarHUTHOTO moJsl, cwia Awmmnepa, cuia JlopeHna, WHIYKTUBHOCTh KaTYIIKH,
SHEPTHUsl FJIECKTPUUYECKOr0 U MArHUTHOTO TOJIEH, MEpUO U 4acToTa KojeOaHui B
KoyiebaTeIbHOM KOHTYpE, 3apsij M CHiIa TOKa B IPOLECCe T'apMOHHYECKUX
AIIEKTPOMArHUTHBIX KoJieOaHUN, (OKYCHOE pacCTOSHUE M ONTHYECKas Cuiia

JUH3BI;, IpU OIMUCAaHUU IIPAaBUIBHO TPaKTOBATh buznueckuit CMBICII
UCIOJIb3YEMBIX BEJIMYMH, HX 0003HAYECHUS u CAVHMLIBL;
yKa3plBaTh  (OpMYIIbl, CBSA3BIBAIOIIINE JAHHYIO (busndeckyro

BCJIIMYMHY C APpYTHUMU BCIMYNHAMU

11.5

OnucelBaTh WU3y4yCHHBIE KBAHTOBBIE SBJICHMS M IPOLECCHI, HCIONb3Ys
¢du3nuecKkue BEIUYMHBL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPrHs M HMMIyIbC (POTOHA, NEPUOJ MOIypacnana, dHEprus
CBSI3M aTOMHBIX SJIEp; IIPH ONKMCAHUU MPABUILHO TPAKTOBATh (PU3NUYECKUI CMBICI
UCMOJIb3YeMbIX BEIMYMH, MX 0003HAUEHHUS M €JUHMLBI, yKa3blBaThb (DOPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU,
BBIUNCIISATH 3HaU€HNE (PU3UUYECKOM BETNYMHBI

11.6

AHanu3upoBath (PU3MYECKHE TMpPOLECCHl M SBICHMS, HCIONb3ysd (QU3NYECKUe
3aKOHBI U IPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIBHOTO U NApaJIJIEIBHOTO
COEIMHEHUS NPOBOJHUKOB, 3aKOH J[oyns — JleHna, 3aKOH 2J€KTpOMarHUTHON
MHAYKIIMH, 3aKOH IPSIMOJIMHENHOIO paclpoCTpaHeHHsI CBETA, 3aKOHbBI OTPayKEHUS
CBE€Ta, 3aKOHBI NIPEIIOMIICHHUS CBETa, ypaBHEHHUE OlHITeHA U1
dorosdexra, 3aKOH COXpaHEHHUS IHEPTUHU, 3aKOH COXPAHEHUS UMITYNIbCA, 3aKOH
COXpPaHEHMsI DJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUS MAacCOBOIO 4YHCIA,
noctynatel bopa, 3akoH paAMOaKTHBHOIO pachaja; IMpU 3TOM pas3inyarh
CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €0 MAaTEMAaTHUYECKOE BhIPAKEHUE U YCIOBUS
(rpaHuIBl, 00JIACTH) TPUMEHUMOCTH

117

OnpenensTh HamnpaBlIeHUE BEKTOpAa MHAYKIIMM MarHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

Crpoutb U  ONHUCHIBATh n300pakeHue, CO31aBacMoe IJIOCKUM
3€pKajOM, TOHKOW JINH301

11.9

BBIIOTHATE  OKCHIEPUMEHTHI 110 HCCICAOBAaHUI0 (DHU3MYECKHX SBICHHA U
MIPOIIECCOB C HCIIOJIb30BAHMEM TMPSAMBIX W KOCBEHHBIX W3MEPCHHM, MPH ITOM
dbopmynupoBarhk mnpobiemy (3agady) W THUIOTE3y YYEOHOTO DJKCIEPHUMEHTa,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0OpYyIOBaHHS, MPOBOIUTH OMBIT U
(bopMyITHPOBATH BHIBOIBI
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11.10

OCYH_IGCTBJISITB MpSAMbIC U KOCBCHHBIC M3MCPCHHA (1)I/ISI/I‘ICCKI/IX BCJIMYHWH, IIpH
9TOM BLI6I/IpaTB OINTHUMAaJIbHBIN CII0c00 HU3MCPCHUA HW  HUCHOJIB30BATh
HN3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTefI H3MepeHHI>i

11.11

HccnenoBath 3aBUCUMOCTH (PU3HUECKUX BEIMYMH C UCTIOIB30BAHUEM TIPSIMBIX
W3MEpEHui; Opd  3TOM  KOHCTPYHUPOBATb YCTaHOBKY,

(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3MYECKHX BEIUYHUH B
BUjie TabIuI U rpauKoB, JAeIaTh BBIBOABI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

11.12

Cobmoiate mpaBuia 0€30MacHOrO Tpyda MHpU NPOBEACHHHM HCCIEIOBaHHUM B
pamMKax yd4eOHOro 3KCIEepHUMEHTa, y4eOHO- HCCIEIOBATEIBCKOW M TPOSKTHOM
NESITETILbHOCTH C UCIIOJIb30BAHUEM M3MEPHUTEIbHBIX YCTPOHCTB M J1a00paTOPHOTO
o0opynoBaHus

11.13

Pemate pacueTHble 3a/1a4M C SBHO 33JaHHON (PH3MUECKONW MOJICNBIO, UCIIONIB3YS
¢u3nueckue 3aKOHbl W IMPUHLUIBI, HAa OCHOBE aHaliM3a YCJIOBUSA 3aJlaud
BBIOMPATh (PU3UUECKYIO MOJAEIb, BEICIATh (DU3UUYECKHE BETMYMHBI M (POPMYIIBI,
HEO0XO/AUMBIE JJIS €€ PELIeHUs, IMPOBOJUTh PacueThl U OLIEHUBATh PEaIbHOCTb
MOJIy4EHHOT0 3HaueHHs! (PU3NYECKON BETMUUHBI

11.14

Pemarps kauecTBeHHBIE 3aJayd: BBICTpAMBaTh JIOTHYECKH HEMPOTHBOPEUHBYIO
[ENIOYKY PACCYXJICHHIA C ONMOpPOW Ha HM3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue IBICHUS

11.15

Hcnonb30BaTh MpU pelieHUH y4eOHBIX 3a/lad COBPEMEHHbIe MH(POPMALMOHHBIE
TEXHOJIOTMH IS [TOMCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALUUA U IIPEICTABICHUS
yueOHOM W Hay4YHO-TIOMYJSApHOW HH(OpPMAaLMU, TOJTYYEHHOH W3 pa3IMYHbIX
VCTOYHUKOB; KpUTHUECKH aHAIM3UPOBAThH MOJTy4aeMyto HH(OPMALINIO

11.16

OOBSACHATH MPUHLMIIBI JEMCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh YCJIOBHUS HX O€30MAaCHOTO HCIIONb30BAHMS B IMOBCEIHEBHOM KM3HU

11.17

[TpuBOANTE MpUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX yUeHBIX- (DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHUE IPOLIECCOB OKPYXKAIOLIETO MHpa, B pa3BUTHE
TEXHHUKHU ¥ TEXHOJOTHI

11.18

Hcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHOM XU3HU JUIS
obecrnieueHns: 0€30MacCHOCTU MPH OOpaIlleHUH ¢ MpUbopaMu U TEXHUYECKUMU
YCTpOMCTBAMH, JUIs COXpaHEeHUst 3I0POBBSI M COOJIFOZCHUST HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYKaIOLIeH cpere

11.19

PaGotarb B Tpymnme C BBIIOJIHEHHEM pa3IMYHBIX COIMAIBHBIX  POJIEH,
IUIAHUPOBAaTh pabOTy TPYMIbl, PAUOHAIBHO paclpeAesiTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CUTYAIHMSIX, JIeKBATHO OI[CHUBATh
BKJIQ/1 KX/I0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE pACCMAaTPUBAEMON TPOOIEMBI
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IIpoBepsiemble 3JIeMEHTBI COIEPKAHMS

Kox Kon [IpoBepsieMbIe 37IEMEHTBI COJIEpKaHUS
pazznena MIPOBEPSIEMOTO
AJIEMEHTA
4 DJIEKTPOJJUHAMUKA
4.3 MATHUTHOE [IOJIE. DJIEKTPOMATHUTHA S UHIYKLWA

43.1 [TocTostHubie MarHuTH. B3auMopeiicTBUE NOCTOSHHBIX MarHUTOB

4.3.2 MaruuTtHoe 1ose. BekTtop MarHUTHOM HMHAYKUMHU. [IpuHnmn
cyneprno3unuu. JIuHuM MarHuTHOM WMHAYKIMHM. KapTuHa nuHUI
MarHUTHON WHIYKIIUH ITOJISI IOCTOSTHHBIX MarHUTOB

4.3.3 MaruutHoe mojie NPOBOAHMKA C TOkOoM. KapTuHa IuHUN mos
JUIMHHOTO TMPSIMOTO TPOBOJAHMKA W 3aMKHYTOT'O KOJIBIIEBOTO
MIPOBOJHMKA, KaTylIK1 ¢ TokoM. OnbIT Opcrena. Bzaumoneiicraue
MTPOBOHUKOB C TOKOM

434 Cuiia Amniepa, ee MOYJIb M HAllpaBJICHHUE

4.3.5 Cuna Jlopenma, ee Monaylb M HampaBicHHE. JIBuKeHME
3apsHKCHHON YacTHUIBI B OJHOPOJHOM MarHuTHOM Tojie. PaGora
cunbl JlopeHna

4.3.6 SIBneHue 3NEeKTPOMarHUTHOM UHAYKIUU

4.3.7 [ToTok BEeKTOpa MAarHUTHON UHIYKIIUU

4.3.8 O/1C unaykuuu. 3aKOH >IEKTPOMAarHUTHOW MHAYKIMU Papajaes

4.3.9 Buxpesoe ANEKTPUUECKOE noJie. S/C WHIYKUUUA B
MIPOBOJTHUKE, JBUKYIIIEMCS MOCTyHaTeNbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe

4.3.10 [IpaBuno Jlenma

43.11 NHIyKTUBHOCT. SIBnenue CaMOMHIYKIIHH. OJIC
CaMOUWHTYKITUT

4.3.12 DHeprus MarHuTHOTO MOJISl KaTYIIKU C TOKOM

4.3.13 DNEKTPOMarHUTHOE TT0JIe

43.14 Texauveckue YCTpOMCTBA: MTOCTOSTHHBIC MarHuThlI,

QJICKTPOMAIrHUThI, JJICKTPOABUTATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHUll, MTHOAYKIIHUOHHAs IICYb
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4.3.15 [Ipaktuyeckue paboTbl. V3yueHHMe MarHUTHOTO MOJISI KATYIIKH C
TokoM. MccnenoBanue neiicTBUS MOCTOSTHHOTO MAarHUTAa Ha PaMKY C
TokoM. MccnenoBanue siBICHHUS IIEKTPOMAarHUTHOW MHYKIIUH

KOJIEBAHM 1 BOJIHBI

5.1

MEXAHUWYECKUE N 9JIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 Koneodarensnas cUcCTEMA. CBo0OogubIE KOJIEOaHU.
I'apmonnueckue konebanus. [lepuoa, yacrora, ammnryna u ¢asa
KojeOaHui

512 [IpyxuHHBINA MassTHUK. MaTeMaTHYECKU MasTHUK

5.13 VYpaBHeHue FapMOHUYECKHUX KoJieOaHui.
Kunemarnueckoe W JAMHAMHUYECKOE ONHMCAHHME KOJe0aTelnbHOIO
JIBUKCHHUSI

5.14 [IpeBpaiienue sHepruyM NpuU rapMOHUYECKUX KosieOaHusax. CBs3b

AMIIINTYIbL KoJIcOaHMi HCXOIIHOI71 BCJIMYHHBI C aMIUIMTydaMU
KoiebaHuii ee CKOpPOCTH U YCKOPCHUA

5.15 Konebarenbupiit  koHTyp.  CBOOOIHBIE  3JEKTPOMArHUTHBIE
KojeOaHus B uearbHOM Koje0aTeNbHOM  KOHTYpe.
AHanorus MEXIY MEXaHHYECKUMU U

QJICKTPOMArHuTHBIMHA KOJICOAHHSIMHU. d)opMyna Tomcona

5.16 3aKOH COXpaHEHUs SHEPTUH B UACATLHOM KOJIeOaTeTbHOM KOHTYpE

5.1.7 BoeinyxneHHble MEXAHUYECKUE Kosie0aHus. Pe3onanc.
PezonancHass  kpuBasg.  BBIHYXIEHHbIE  JJIEKTPOMArHUTHBIE
KOJICOaHMsL.

5.18 IlepemennsbIit TOk. CHHYCOHUJAIBHBIN IEPEMEHHBIH TOK.

5.19 Mo1HOCTB MIEPEMEHHOTO TOKA. AMIUUTYTHOE U

neﬁCTBonmee 3HAYCHHUE CUJIbI TOKA U HAIIPSAKCHUA

5.1.10 Tpancpopmarop. IIpomsBojacTBo, mnepegaya U HOTpeOeHUE
AJIEKTPUUECKOW DHEPTUU. DKOJIOTHYECKHE PHUCKH npu
TPOU3BOJCTBE AIEKTPUYECKON SHEPTHM. Kynberypa

HCIIOJIb30BaHUA JJICKTPOSHEPIHU B HOBCG)IHeBHOﬁ KU3HU

5.1.11 Texuuueckue ycrpoiicTBa: ceiicMorpad, 3JIeKTPUUECKU 3BOHOK,
JIMHUY 3JIEeKTporepeaay

5.1.12 [Ipaktrueckue paboTel. MccnemoBaHue 3aBHCUMOCTH TIEpPHOJA
MaJIbIX KoJieOaHUH Tpy3a Ha HUTU OT JUIMHBI HUTH U MAacchl rpy3a.
HccnenoBanne mepeMEHHOTO TOKa B IEMH M3 IMOCJIEIOBATEILHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKH U PE3UCTOpa
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5.2

MEXAHUYECKUE N 9JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1 Mexanuyeckue BOJHBI, YCIIOBUS pacnpoctpanenus. [lepuon.
CKOpOCTh pacnpocTpaHeHus: U AduHa BOJHBL. [lomepeuHble u
MIPOIOJIbHBIEC BOJTHBI

5.2.2 HNutepdepennius u qudpakiys MEXaHHIECKUX BOJTH

5.2.3 3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp
3ByKa

524 DJEeKTpOMarHuTHbIE BOJIHBI. Ycnosus W3JTy4EHUs
AIIEKTPOMArHUTHBIX BOJIH. Bianmnas OpHEHTALUS
BeKTOpoB E, Bu V B 351eKTpOMarHuTHOM BOJIHE B BAKYyMe

525 CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTpPaXCHHE, MPEIOMIICHUE,
HoJsIpU3alys, audpaxys, UHTEephEpeHIIHsL. CkopocTb
JIEKTPOMArHUTHBIX BOJIH

5.2.6 [Mkana 3JIEKTPOMArHuTHBIX BoJIH. [IpumMenenue
9JIEKTPOMATrHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [TpuHIUIBI paAMOCBS3U U TeNEeBUACHUS. Paanonokanys.
DEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEeH CpeIbl

528 TexHuueckue  yCTpOWCTBA:  MY3bIKQJbHBIE  WHCTPYMEHTHI,
yABTPa3BYKOBasl TUAarHOCTUKAa B TEXHMKE W MEIUIMHE, pajaap,
paguoONpUEMHHUK, TEIEBU30D, aHTeHHa, TeiedoH, CBU-neun

5.3 OIITUKA

531 [IpsimonnHEHOE pacIpOCTpaHEHHUE CBETA B OJHOPOIHOM Cpelie.
JIyu cBera

5.3.2 Otpaxenne cBeTa. 3aKOHBI OTpaXECHUS cBeTa.
[TocTpoenne n300paskeHHi B IIIOCKOM 3epKalie

5.3.3 [Ipenomnenne CBETa.  3aKOHbl  IPEIOMIICHUS CBETa.
AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

5.34 [lomHoe  BHyTpeHHee OTpa)KEHHE. IIpenenbHbIii yroma
MOJTHOTO BHYTPEHHETO OTPAKECHUS

535 Hucnepcus csera. CinoxHbIN cocTaB Oenoro cera. Lger

5.3.6 CoOwuparomnie U pacCeHBaroIIre JIMH3BL. ToHKas auH3a. DOoKycHOE

paccTosHUE W ONTHUYEeCKas cuiia TOHKOW JuH3blL. [locTpoenue
n300pakeHU B COOMpAIOIMMX H PACCEHBAIONIMX JIMH3AX.
dopmyJia TOHKOH JMH3BL. Y BEIMYCHUE, TaBAEMOE JIMH30M
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5.3.7

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKOM ONITUKHU

5.3.8 WNurtepdepentius  cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBUS
HaOIIoACHUS MaKCUMYMOB u MUHUMYMOB B
uHTep(EPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT'€pPEHTHBIX
HMCTOYHUKOB

5.3.9 Hudpakius  cera. JudpaknuoHHass — pemeTka. Y CIOBUE
HaOII0ACHUS TJIaBHBIX MaKCHMYMOB npu naJICHUN
MOHOXPOMATHUYECKOTO CBETA HA TU(PPAKIMOHHYIO PEIIETKY

5.3.10 [Tonsipu3zanus ceera

5311 TexHudyeckue  yCTpoiicTBa:  O4YKHM, Jyma,  QoTroanmapar,
MPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJECKOI, BOJOKOHHAS
OIITHKA, TU(PAKINOHHAS PEIIETKA, TIOJISIPOHT

5.3.12 [Ipaktrueckue paboThl. M3MmepeHHne mokasarels MpeTOMIICHHS.
HccnemoBanne CBOWCTB u300paxeHwid B InMH3ax. HaOmromeHue
TIMCTIEPCUU CBETa

6 SJIEMEHTBI CHHEHUAJIBHOU TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panunpl npuUMEHUMOCTH Kaccuueckoil mexaHukH. [locTymarbl
TEOPUH OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIHHOCTH DUHIITEHHA
6.2 OTHOCUTENHHOCTH OJIHOBPEMEHHOCTH. 3ameyieHne
BPEMEHU M COKPAIICHUE JITTHBI
6.3 DHeprus U UMITYJILC CBOOOTHOM YaCTHUITHI
6.4 CBs3b Macchl € SHEprued M HMMITYJIbCOM CBOOOJHOM YacCTHIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTBI KBAHTOBOU OINTUKN

7.11 ®oronsl. opmyna [1nanka cBs3u s3Heprun GOTOHA C €ro YaCTOTOM.
DHeprust 1 UMITyJIbC POTOHA

712 OtkpbITHE U UCCIEIOBaHME doTorddexra. OnbIThI
A.I'. CroneroBa. 3akoHs! hoToddhdexTa

7.13 VYpaBuenue DiiHmreitHa 1 Gorodpdekra. «KpacHas rpaHuna»
doroaddexra

714 JlaBnenue ceeta. OnbiTel I1.H. JIeGeneBa

7.1.5 XUMHYECKOE IEeICTBUE CBETA
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7.16

Texuuueckue yctpoicTBa: (poTornneMeHt, $poToNaTIUK,
coyHedHast Oarapesi, CBETOANOT

7.2 CTPOEHUE ATOMA

721 Mopenb aToma Tomcona. OnBITHI Pesepdopna mo
HCCIIeIOBAHUIO CTpoeHus aTtoma. [ inanerapHast Moiens atoma

1.2.2 [Toctynarer bopa. Msnydenme wu morsomeHne (GOTOHOB TpH
nepexofie aroMa C OJHOTO YpOBHS DHEPTUU HA JAPYTOH.
Buapl ciektpoB. CriekTp ypOBHEH SHEprUu aToMa BOJI0poa

7.2.3 BonHoBbIe cBolicTBa yacTull. Bomusl ae bpoiins. KopmyckymsipHo-
BOJTHOBOM Jtyanti3Mm. Jludpakiyst 2IeKTPOHOB Ha KpUCTaILIax

724 CrioHTaHHOE M BBIHYXJEHHOE H3JIy4eHHUE. YCTPOMCTBO U
MPUHLMI paboThI J1a3epa

7.2.5 TexHuueckue YCTPOMCTBA: CHEKTPAJIbHBIN aHaIn3
(criekTpocKoM), J1a3ep, KBAHTOBBIM KOMITBIOTED

7.2.6 [IpakTnueckue paboTHI. HaGmonenue JMHEWYaToro
CHeKTpa

7.3 ATOMHOE S1PO

7.3.1 Metoasl HAOMIOJEHUS U PETUCTPALUU DIEMEHTAPHBIX YACTHII

7.3.2 OtkpeiTHe  pagumoaktuBHOCTH.  OmbiThl  Pesepdopma 1o
OTIpEICTICHUIO COCTaBa PaJAMOAaKTUBHOTO wu3mMydeHus. CBoicCTBa
anbda-, 0eta-, raMMa-u3NIydeHus. BiusHue paguoakTUBHOCTH Ha
YKUBBIC OpTraHNU3MBbI

7.3.3 OTkppiTHE TIpOTOHa M HeWTpoHa. HykinoHHas Mojenb sjapa
I'eitzenbOepra — MBanenko. 3apsin sapa. MaccoBoe 4Wmciio sijpa.
H3oTonst

7.3.4 Anbda-pacnaa. DIEeKTpOHHBIH M TO3UTPOHHBIA OeTa- pacmaj.
lNamma-uznyuenue. 3aKOH paJuoaKTHBHOTO pacmaaa

7.35 DHeprus CBs3M HYKJIOHOB B sijipe. SnepHbie cuibl. JledhekT Macchl

sapa
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7.3.6

SnepHble peakiuu. /leneHue u CUHTE3 sep

7.3.7

SAnepuwnii peaktop. Tepmosimepubiii cunTe3. [Ipobnembl u
MEePCIEKTUBBl  AJIEPHON SHEPreTUKU. IKOJOTUYECKHUE aACIEKThI
SIIEPHOM SHEPTreTUKU

7.3.8

DneMeHTapHble YaCTHLIBL. OtkpbiTHE IIO3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJCHCTBUSA

7.3.9

TexHudeckue ycTpoucTBa: JO3UMETp, KaMepa Buibcona, siaepHbIi
peakTop, arToMHasi 6oMba

7.3.10

[IpakTuueckue padotsl. MccnenoBanue TpekoB yacTuil (110
rOTOBBIM (hoTOTpadusiM)

SJIEMEHTBI ACTPO®U3UKU

8.1

Bun  3BesmHoro HeoOa. CosBe3aus, SPKHE  3BE3JbI,
IUIAHETHI, X BUAUMOE JIBUKEHHE

8.2

Conneunas cucrema. Ilmanersi 3emHO#l rpynmbl. [lnanersi-
TUTaHTBl M WX CIYTHUKH, KapJUKOBbIC IUIaHEThl. Marnbie Tena
COJIHEUHOU CUCTEMEI

8.3

Comnnre, dbotochepa u  armocdepa. Conneunas
AKTUBHOCTh

8.4

Hcrounuk SHEpPTUun COJ'IHI_Ia " 3BE31

8.5

3B63I[I>I, HUX OCHOBHBIC XapaKTCPUCTUKHU: MacCa, CBCTUMOCTD,
pannyc, TEMIIEpATypa, ux B3aNMMOCBS3b. Jwnarpamma
CTICKTPAJIBHBIA KJIACC — CBETHUMOCTBY. 3BE3Jbl TJ1aBHOU
MOCJIEZI0BATEIBHOCTH. 3aBHCUMOCTh

«Macca — CBETUMOCTbY JJIs 3BE3/] IJIaBHOW MOCIIE10BaTEIbHOCTH

8.6

BHYTpeHHee CTPOCHUC 3BC3M. COBpeMeHHLIe MNpEeaACTaBJIICHUA O
IMPOUCXOXKIACHUN W DOBOJJIOLUU COJ'IHIIa n 3BE31. OTansl KU3HU
3BC31

8.7

Muneunbiii Ilyte — nama [amaktuka. CrnupanbHas CTpPYKTypa
lanaktuku, pacnpeneineHue 3Be3l, Ta3a W nbuUid. [lonoxeHue
u newkenue Connma B [amaktuke. Ilnockas u cdepuueckas
MOJCUCTEMBI ['amakTuku

8.8

Tunel ranaktuk. PaguoramakTuku m xBa3apsl. UepHbIe IbIPHI B
s/ipax rajJlakTUK

8.9

Bcenennas. Pacummpenue Beenennoiil. 3akon Xa06ina. Pazberanue
rajlaktuk. Bospact u paguyc Bceenennoil, teopus bonbiioro
B3pbIBa. Mozeinb «ropsiueit BeenenHo». PennkToBoe n3nydeHue

8.10

MacmrabHast cTpykrypa BcenenHoit. MeraramakTuka.
Heperennsie npo0iaeMbl aCTpOHOMUHU
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