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MNOACHUTE/IbHAA 3ANMNCKA

Mporpamma no pusnKe Ha ypoBHe cpeaHero obuiero obpasoBaHuns paspaboTaHa Ha OCHOBE NOJIOXKEHUN U
TpeboBaHWUI K pe3yibTaTaM OCBOEHMA OCHOBHOM 06pa3oBaTeibHON NporpaMmbl, npeactaBaeHHbIx B ProC
COO, a Take c yuétom peaepanbHon paboyelt Nnporpammbl BoCnMTaHUA U KoHUEenuumn npenogasaHmn
y4yebHoro npegmeta «Pusmka» B 06pasoBaTenbHbIX OpraHnsaumnax Poccninckon deaepaumnm, peanmnsyrowmx
OCHOBHble 06pa3oBaTesibHble MPOrpPaMmmbl.

Mporpamma no ¢usunke onpeaenset obasaTesbHOE NPeAMETHOE COAEePKAHNE, YCTaHABANBAET
pPEKOMEHAYEMYIO NOCNEA0BATE/IbHOCTb M3YYEHUS TEM U PA3AenoB y4ebHOro npeameTa ¢ y4éTom
MEXKMNPeaMETHbIX U BHYTPUNPEeAMETHbIX CBA3EMN, IOMMKM y4uebHOro npoLecca, BO3PacTHbIX 0CO6EeHHOCTEM
obyyatowmxca. Mporpamma no Gpusmke JaET NpeacTaBAEHNE O LEeNAX, CoOAepKaHUN, obLLel cTpaTernm
obyuyeHunn, BOCNUTaHMA U pa3BUTUA obydatowmxca cpeactsamm yyebHoro npegmerta « Pusmka» Ha
yrny6n1éHHOM ypOBHe.

M3yyeHune Kypca opusmKkm yraybaEHHOro ypoBHA NO3BOJISIET peasin3oBaTh 3a4a4un npodeccmoHaibHoM
OpWEHTALMM, HaMpPaB/AEHO Ha CO3AaHMNE YCNOBUIM ANA NPOABAEHUA CBOUX UHTENNEKTYaIbHbIX M TBOPUYECKUX
CNOCOBHOCTENM KaXKAbIM 0Oy4YatoLMMEA, KOTOpble HEOOXOAMMbI A5 NPOAONKEHNA 06pa30BaHUA B
OpraHM3aumax NpopeccMoHabHOro 06pPa3oBaHNA NO Pa3INUYHBIM GPU3UKO-TEXHUYECKUM U MHKEHEPHBIM
crneumnanbHOCTAM.

B nporpamme no GpusmKe onpeaenatorTca niaHMpyemble pesybTaTbl OCBOEHUA Kypca GU3NKM Ha YPOBHE
cpegHero obuiero 06pasoBaHUA: IMYHOCTHbIE, MeTanpeaMeTHble, NpeaMeTHble (Ha yraybnéHHom yposHe).
HayuyHo-MeToA010rMYecKon 0CHOBOM ANA pa3paboTkM TpeboBaHMIA K IMYHOCTHLIM, MeTanpeameTHbIM U
npeamMeTHbIM pe3ysibTaTam 06yYatoLwmxcsa, OCBOMBLUMX Nporpammy no ¢usmKe Ha ypoBHe cpeaHero obuiero
o0b6pa3oBaHMA Ha YrNYBNEHHOM YPOBHE, ABNAETCA CUCTEMHO-AEATENIbHOCTHbIN NOAXOA.

Mporpamma no ¢pu3mnKe BKAIOYAET:

nAaHMpyemble pesyabTaTbl OCBOEHUSA Kypca GUSUKK Ha YrAyHAEHHOM YPOBHE, B TOM YMC/Ie NPeaMETHbIE
pe3ynbTaTbl N0 rogam obyyeHus;

cofepskaHue yyebHoro npegmeta «Pusnka» no rogam obyyeHus.

Mporpamma no ¢pmnsnKe MMeeT NPUMEPHbI XapaKTep U MOXKeT bblTb UCNOJIb30BaHa yuynTenamm GUsnKn ana
COCTaB/IeHUA CBOUX paboumx nporpamm.

Mporpamma no Gpu3nKe He CKOBLIBAET TBOPYECKYHO MHULMATUBY yuuTeNel 1 NpegocTaBaseT BO3MOXKHOCTM aaA
peanusaumm pasiMYHbIX METOANYECKMX NOAXOA0B K NpenoaaBaHuto GU3MKK Ha yraybnéHHOM ypOoBHE npu
YC/I0BUM coXpaHeHMA 06a3aTeIbHOM YacTU CoAeprKaHUA Kypca.

®u3nKa Kak HayKa o Hanbonee obLLMx 3aKOHAX NPUPOAbI, BbICTYNasA B KayecTse yuebHOro npeamera B LLUKONE,
BHOCWT CYLLECTBEHHbIN BKAAL B CUCTEMY 3HAHWUI 06 OKpYyKatowem mupe. LLIKoNbHbIN Kypc GU3NKKM —
CUCTEMOODPA3YHOLLMIA ANA eCTECTBEHHO-HAYYHbIX Y4eOHbIX NPeaMEeTOB, MOCKONbKY GU3NYECKME 3aKOHbI exKaT
B OCHOBE MPOLLECCOB U ABAEHUI, N3y4aeMblX XMumuen, buonornen, dusmyeckon reorpadpuein n actpoHoMmmen.
Mcnonb3oBaHWe M aKTUBHOE NpUMeHeHMe GU3NYECKMX 3HAHUIN ONPeaennIo0 XapakTep U bypHoe passuTne
pa3Ho0bpasHbIX TEXHONOTUI B chepe SHEPreTUKU, TPaHCNOPTa, OCBOEHUA KOCMOCA, NOY4EHUA HOBbIX
MaTepuanos C 3aaHHbIMKU CBOMCTBaMMU. M3yyeHne GU3MKM BHOCUT OCHOBHOW BKAaZ B popmupoBaHmne
€CTeCTBEHHO-Hay4YHOM KapTUHbI MMpa oby4atouierocs, B GOpMMUPOBaHUE YMEHUI NPUMEHSATb HayYHbIN MeToa,
NMO3HaHMA NPU BbINOJHEHUM UMM Yy4EOHbIX NCCNen0BaHUN.



B ocHOBY Kypca $M13MNKKN Ha ypoBHe cpeaHero obwero 06pa3oBaHNA NOMOXKEH pAg, UAeN, KOTOPble MOXKHO
paccmaTpuBaTh Kak NPUHLMMbI €r0 NOCTPOEHMA.

Maena uenoctHocTU. B cooTBETCTBUM C HEW KypC ABAAETCA IOTMYECKN 3aBEPLUEHHDBIM, OH COAEPKUT Matepmran
13 BCcex pa3aenos GpU3MKK, BKAKOYAET KaK BONPOCHI KNAaCCUYECKOM, TaK U COBPeMeHHON GU3MKN.

Npena reHepanusaummn. B cOOTBETCTBUM C HE maTepmnan Kypca GU3NKN 06beAMHEH BOKPYT GU3NYECKMX TEOPUIA.
Beaywmm B Kypce ansetca GopmupoBaHmne NpeacTaBaeHnii 0 CTPYKTYPHbIX YPOBHSAX MaTePUn, BELLLECTBE U
none.

Noen r'ymaHuTapusauunu. Eé peannsaumna npeanonaraet NCnosib3oBaHMe ryMaHUTAapHOrro NoTeHLana
¢M3M‘-IECKOI7I HayKW, OCMbICNeHNe CBA3UN pPa3BUTUA ¢WI3VIKVI C pa3BuUTHEM O6L1.l,eCTBa, a TaKXe C
MMNUPOBO33pPeHYECKUMU, HPABCTBEHHbIMU N 9KOJTOTUYECKUMU I'IpO6l1€MaMVI.

Naea npuknagHoi HanpasaeHHocTU. Kypc du3nkm yraybnéHHoro yposHs npeanonaraet 3HakoMCTBO C
LUMPOKMM KPYrom TEXHNUYECKMX U TEXHONOTMYECKUX MPUNOKEHUIA N3YYEHHbIX TEOPUIA U 3aKOHOB. [pKn aTOM
paccMaTpuBaloTCA Ha YPOBHE 06X NPeACTaBAeHNA U COBPEMEHHbIE TEXHUUYECKME YCTPOICTBA, 1
TEXHOJIOTUN.

Naesn skonorMsaumm peanmnsyetca NocpeacTsom BBeAeHUA 31eMeHTOB CoAepsKaHUsA, MOCBALLEHHbIX
3KoN0rMyecknm npobiemam coBpemMeHHOCTU, KOTOPbIe CBA3aHbl C Pa3BUTUEM TEXHUKU N TEXHOOTMUIA, a TaKKe
obcykaeHns npobsiem pauyoHaibHOIro NPMPOAONOAb30BaHUA U IKOA0TMYECKo 6e30nacHoCTH.

OcBoeHMe cofepaHusa Nporpammol No pUsnKe JONKHO ObiTb MOCTPOEHO HA NPUHLMMNAX CUCTEMHO-
AeATeNbHOCTHOro noaxoaa. Ana dusMKm peannsaums sTux NPMHLMMNOB 6a3mMpyeTcs Ha MCNONb30BAHUM
CaMOCTOATE/IbHOIO SKCNEPMMEHTA KaK NOCTOSHHO AelcTeytolero ¢akTopa yyebHoro npouecca. Ann
yrny61EHHOro YPOBHA — 3TO CUCTEMA CAMOCTOATE/IbHOTO YH4EHUYECKOTO SKCMEPUMEHTA, BK/IKOYAIOLLLErO
$pOHTaNbHbIE YYEHMYECKME ONbITbI NPU U3YYEHUN HOBOTO MaTepunana, 1abopaTtopHble paboTbl M paboTbl
npakTMKyma. Mpn 3TOM BO3MOXKHbI ABa cnocoba peannsaumm ¢pmMsmMyeckoro npakTMkyma. B nepsom cnyyae
NPaKTUKYM nposoguTca nbo B koHue 10 1 11 knaccos, MMB0O NOCAe NEPBOro M BTOPOTO MOAYFOANNA B KaXKAOM
M3 3TUX KnaccoB. BTopoii cnocob — 3To nHTerpauma paboTt npakTUKyma B cMcTemMy labopaTopHbix pabor,
KOTOpble NPOBOAATCA B NPOLLECCEe U3ydeHun pasaena (Tembl). Mpu aTom nog paboTamm NpakTUKyMa
NMOHMMAETCA CaMOCTOATEIbHOE UCCNeA0BAHNE, KOTOPOE NPOBOAMUTCA MO PYKOBOACTBY CBEPHYTOrO,
0606WEHHOro B1aa 6e3 nowaroBon MHCTPYKLUUK.

B nporpamme no ¢pusnke cMcTeEMA y4EHNYECKOTO IKCNEPUMEHTA, 1abopaTopHbIX PaboT U NpaKTUKyma
npeAcTaBAeHa eauMHbIM NepeyHem. Bolbop TEMaTUKKM A1A STUX BUAOB YHEHUUECKMX NPAKTUYECKMX paboT
OCYLLECTBASETCA Yy4aCTHMKaMM 06pa3oBaTeIbHOrO NPOLLECca UCX0AA U3 0COBEHHOCTEN NMOYPOYHOTO
NAaHNPOBAHMA U OCHaLLeHUA KabuHeTa dum3uku. Mpu sTom obecneumBaeTca oBnageHne obyyatowmmnca
YMEHUAMM NPOBOAMUTL NPAMbIE U KOCBEHHbIE U3MEPEHUSA, UCCNEAOBAHMA 3aBUCUMOCTEN GU3UUYECKUX BENUYNH
M NOCTAHOBKY OMbITOB NO NPOBEPKE NPea/IoKEHHbIX rMnoTes.

bosblioe BHMMAHME yaenaeTca peleHnto PAacYETHbIX M KayecTBeHHbIX 3a4a4. [pn aTom gna pacyéTHbIX 3a43a4
NPUOPUTETOM ABNAIOTCA 334a4M C ABHO 334aHHOM M HEABHO 3aZlaHHON GU3MYECKON MOoebio, NO3BONAIOLLME
NPUMEHATb U3y4eHHble 3aKOHbl M 3aKOHOMEPHOCTU KaK U3 OAHOro pasgena Kypca, Tak u nHTerpmpys
npUMeHeHMe 3HaHWUM U3 Pa3HbIX pa3aenos. A KayecTBeHHbIX 3a4a4 NPUOPUTETOM ABAAIOTCA 3a4aHMA Ha
obbAcHeHWe/npescKasaHMe NPOoTEKaHUA GUSUUYECKUX ABNEHMI U NMPOLLECCOB B OKPYKAIOLWLEN KU3HM,
Tpebytowue Bbibopa GpuUsnYecKor mogenmn Aia CUTyaummn NPakTMKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cooTtBeTcTBUM C TpebosaHuaMmK rOC COO K maTepmanbHO-TEXHUYECKOMY obecnedyeHmto y4ebHOro npouecca
Kypc ¢u3MKM yrnybEHHOrO YPOBHSA Ha YPOBHE cpeaHero obuiero 06pas3oBaHuaA AO/KEH M3y4YaTbCA B YC/0BUAX
npeamMmeTHoro kabuHeta. B kabuHeTte GpU3MKKN A0MKHO BbITb HEOBXOAMMOE nabopaTopHoe obopyaoBaHMe ans



BbINO/IHEHWA YKa3aHHbIX B Mporpamme no Gpu3nKe ydeHUYEeCKnx onbITos, N1abopaTopHbIX paboT 1 paboT
NPaKTUKYMa, a TaKXKe AeMOHCTpaUMoHHoe obopyaoBaHme.

[emoHcTpaumoHHoe ob6opyaoBaHne GopmMUpyeTca B COOTBETCTBUM C NMPUHLIUMNOM MUHUMAJTbHOM
A0CTaTOMHOCTU M 06ecneyunBaeT NOCTaHOBKY NepevncaeHHbIX B Nporpamme no GpusmKe KatoUeBbIxX
OEMOHCTPaLMiA N5 UCCNeoBaHNA U3yYaeMblX SBIEHUI M NPOL,ECCOB, IMNUPUYECKUX U GYHOAMEHTANbHbIX
33aKOHOB, UX TEXHUYECKMX MPUMEHEHUA.

NabopaTopHoe 060pyaoBaHUE A5 YHEHUYECKUX NPAKTUYECKUX PaboT popmuMpyeTcs B BUAE TEMATUYECKUX
KOMMNEKTOB M 0becneymnBaeTcs B pacyéte 04HOIo KOMIIEKTa Ha ABYX obyyatowmxca. TemaTnyeckme
KoMnneKTbl nabopatopHoro obopyaoBaHMA A0NKHbI ObITb MOCTPOEHbI HA KOMMIEKCHOM MCMNO/Ib30BaHUU
aHaNoroBbIX U LMGPOBbIX NPUOOPOB, a TaKKe KOMMbIOTEPHbIX NU3MEPUTENbHBIX CUCTEM B BUAE LNPPOBbLIX
nabopatopui.

OCHOBHbIMW LENsMU U3ydeHna ¢p13nkm B obem obpasoBaHUN ABASIOTCA:

dopmuMpoBaHME MHTEPECA M CTPEMIEHMA 0BYYAOLWMXCA K HAYYHOMY M3YYEHMIO MPUPOAbI, Pa3BUTUE UX
WHTENNEeKTYaNbHbIX M TBOPYECKUX CNOCOBHOCTEN;

pa3sutmne I'IpeACTanIEHVIﬁ O Hay4YHOM meToe NO3HaHUA U d)OpMMpOBaHVIe ncenenoBaTe/IbCKOro OTHOWEHUA K
OKPYXaloWnm ABIEHUAM,

dbopmMpoBaHMe Hay4HOro MMPOBO33PEHMA KaK pe3y/ibTaTa M3yYeHMsA OCHOB CTPOEHUA MaTepPUM U
dyHAAMEHTaIbHbIX 3aKOHOB GUSUKN;

dopmMmupoBaHME YyMEHUI OOBACHATb ABNEHUA C UCMOJIb30BaHNEM GUINYECKUX 3HAHUN U HAYUHbIX
[0Ka3aTenbCTB;

dopmurpoBaHme NpeacTaBaeHUi 0 poan GU3UKKU AN Pa3BUTUA OPYTUX eCTECTBEHHbIX HayK, TEXHUKU U
TEXHOJIOTUiA;

pa3BuTUE NpeacTaBIeHU 0 BOSMOXKHbIX chepax byayuiei npodpeccmoHanbHOM AeATENbHOCTU, CBA3AHHbIX C
$U3MKOW, NOArOTOBKA K Aa/ibHellueMy 06y4YeHUIo B 3TOM HanpaB/ieHuu.

JocTukeHune aTux Leneit obecneymBaeTcs pelleHem Cneayowmx 3a4a4 B NpoLecce nsydyeHus Kypca Grsmnkm
Ha ypoBHe cpegHero obuero ob6pasoBaHusA:

npuobpeteHne cucTembl 3HaHUI 06 06LWMX PU3MUYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX, TEOPUSX, BKAtOYan
MeXaHWKY, MOJIEKYNAPHYIO GU3KKY, SNEKTPOLMHAMMUKY, KBAHTOBYHO GU3UKY U SN1EMEHTbI aCTPODU3INKY;

dbopmUpoBaHME YMEHNU NPUMEHATL TEOPETUYECKME 3HAHUSA 1A 06bACHEHUA GU3NYECKMX ABNEHUN B
npupoae 1 ANA NPUHATUA NPAKTUYECKUX PELlEHMI B NOBCEAHEBHOW XKN3HU;

ocBoeHMe cnocoboB pelleHns pasinyHbIX 3a4a4 C ABHO 3a4aHHOM pU3NYECKo Moaensto, 3a4au,
noApasymMeBaloLmMX CamocToATeIbHoe co3aaHme GU3nYeckon Moaenn, ageKksaTHOM YCA0BUAM 3a4a4m, B TOM
yncne 3afay UHKEHePHOro XapaKTepa;

NoHMMaHWe GU3NYECKMX OCHOB M MPUHUMNOB AENCTBUA TEXHNUYECKMX YCTPOMCTB U TEXHOIOTUYECKMX
NPOLECCOB, UX BIMAHMA Ha OKPYXKaloLLyto cpeay;

oB/1ageHne metogamm CaMOCTOATE/IbHOIO N/1IaHNPOBAHNA U NMpoBeaeHUA ¢VI3W-IE‘CKVIX 9KCNEPMMeEHTOB,
dHa/M3a U UHTEpNpeTaLnun VIHd)OpMaLI,VIM, onpegeneHnAa 4OCTOBEPHOCTU NONTYHEHHOIO pe3ynbTaTa,;

co3aaHue YCﬂOBMﬁ ANnAa pa3BuUTnA YMEHVIﬁ ﬂpOGKTHO-VICCﬂeAOBaTeIIbCKOﬁ, TBOp‘-IeCKOﬁ AeATENDbHOCTU,;



pa3BuTUE UHTepeca K chepam npodeccnoHanbHON AeATEeNbHOCTU, CBA3AHHOM C GU3UKON.

B cooTBeTcTBUM C TpeboBaHUAMMN PTOC COO yrnybaéHHbIN ypoBEHDb U3yUYeHUA y4ebHoro npegmeta « Pusmka»
Ha ypoBHe cpefHero obuiero obpasoBaHuA BbibUpaeTcs obyyaoWwnMmca, NAaHUPYIOWMMU NPOAONKEHNE
06pa3oBaHMA MO CNeunanbHOCTAM PUINKO-TEXHUYECKOro Nnpoduns.

Ha nsyuerue dpusnkm (yrnybnéHHbIN ypoBeHb) Ha ypoBHe cpeaHero obuiero o6pasosaHua otsoautca 340
yacos: B 10 knacce — 170 yacos (5 4acos B Heaento), B 11 Knacce — 170 yacos (5 yacos B Heaento).

Mpepnaraemblit B nporpamme no Gpusmnke nepeyeHb 1abopaTopHbIX U NpaKTUYeCcKMx paboT asnaeTca
PEKOMEHAOBAHHBIM, y4MUTENb AeNaeT BbIbop npoBeneHna N1abopaTopHbIX paboT U ONbITOB C YYETOM
WHAVBUAYANbHbIX 0COBEHHOCTEeM 0byYatowmxcs.



COOEPHXAHUNE OBYYEHUA

10 KJTACC
Pasgen 1. HayyHbIn meTo4 NO3HAHMA NPUPOAbI.

®usnka — pyHAamMeHTaIbHas HayKa o npupoge. HayuHblil MeTos No3HaHMA U MeTobl UcCef0BaHuA
dU3NYECKUX ABNEHUN.

IKCNEepUMEHT M TEOPUA B NpoLLecce NO3HAHUA NPUPOAbI. HabogeHWe n sKcnepumeHT B pusmke.

Cnocobbl nsmepeHus GU3nMYecKUx BeNNYMH (aHanoroBble 1 LUPPOBbIE U3MEPUTEbHbIE NPUBOPSI,
KOMMbIOTEPHbIE AAaTYMKOBbIE CUCTEMDbI).

MorpewHoCcTU nsmepeHuin GrMsndeckmx BeandumnH (abcontoTHan 1 oTHocUTeIbHasR).

MogaenuposaHue GpuU3NYECKUX ABNEHNIN U NpoLLeccos (MaTepuasnbHaa ToUuKa, abcoloTHO TBEPAOe TeNo,
naeanbHan XUAKOCTb, MAEaNbHbIN ra3, ToYeUHbl 3apsaa). fTMnotesa. PM3MYECKUIL 3aKOH, TPaHMULbI ero
npumeHnmocTu. dusmnyeckan Teopums.

Ponb 1 mecto $pM3nKM B POPMMPOBAHUN COBPEMEHHOM Hay4YHOM KapTUHbI MMPA, B MPAKTUYECKOM
OeATeNbHOCTU Ntogen.

YUYeHMUYECKMN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPAaKTUKYM.

M3mepeHue CUibl TOKa M HampsAXKeHUA B LLEeNU NOCTOAHHOrO TOKa NPY NOMOLLM aHa0roBbIX U LM POBbLIX
N3MepUTENIbHbIX NPUBOPOB.

3HaKomcTBO ¢ umdposoit nabopatopueli no dpusuke. Mpumepbl USMepPeHUa GU3UYECKUX BETMYMH NPU MOMOLLU
KOMMbIOTEPHbIX AAaTYNKOB.

Paspnen 2. MexaHuKa.

Tema 1. Kunematmka.

MexaHunyeckoe gsmxeHne. OTHOCUTENbHOCTb MEXaHMYECKOro AsuKeHnA. Cuctema OTcYETa.
MpaAmana n obpaTHas 3a4a4M MEeXaHUKN.

Pagunyc-BeKTop MaTepuasibHOM TOYKK, Ero NPOEKLMN Ha OCK CUCTEMbI KoopauHaT. TpaeKkTopuA.

MepemelleHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHAsA CKOPOCTb) M YCKOPEHUE MaTepuanbHOM TOYKM, UX
NPOEeKLMM Ha OCU CUCTEMbI KOOpAMHAT. CNoXKeHMe NepemeLleHUin U CNoXKeHUE CKOPOCTEeN.

PaBHOMepHOE 1 paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHNE. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
YCKOPEHUSA U NYTU MaTePUASIbHON TOUKM OT BPEMEHU U UX rPaPUKN.

CsoboaHoe nageHue. YckopeHue ceoboaHoro nageHua. suxeHune tena, 6poLeHHoro nog yriom K
FOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUA MaTEPUaNbHON TOUYKM OT BPEMEHU U UX TPpaduUKK.



KpuBoauHeliHOe ABMXKeHMe. [BUKEeHNEe MaTePUANbHON TOUKM MO OKPYKHOCTU. YrN0BaA U IMHEHAA CKOPOCTb.
Mepuoa 1 yactota obpauieHus. LleHTpocTpemuTenbHoe (HopmasbHoe), KacatesibHoe (TaHreHuManbHoe) 1
NO/HOE YCKOPEHME MaTEPMANbHOMN TOUKM.

TexHU4YecKme ycTPOMCTBA U TEXHOIOTUYECKME NPOLECCHI: CMNAOMETP, ABUMKEHUE CHAPALOB, LENHbIE,
lecTepéHYaTble N pemMEHHble Nnepeaayn, CKOPOCTHble ANPTbI.

JemoHcTpauum.

Mogenb cucTemMbl OTCYETA, UANOCTPALLMA KMHEMATUUYECKUX XapPaKTEPUCTUK ABUNKEHMA.

Cnocobbl nccnenoBaHUA ABUMKEHUN.

NnnocTpauus npeaenbHoro nepexosa U UsmepeHme MrHoBEHHOWM CKOPOCTH.

MpeobpasoBaHne ABUKEHWI C UCMONb30BAHUEM MEXAHU3MOB.

MageHue Ten B BO3AYXe U B pa3perKeHHOM NpoCTpaHCTBe.

HabntogeHune aBuKeHUs Tena, 6pOLLIEHHOrO Noa, Yr/1I0M K TOPU30HTY U FOPU30HTa/IbHO.

HanpaBneHne cKOpPOCTU NPU ABUKEHUMN MO OKPYKHOCTW.

Mpeobpa3oBaHMe yr10BON CKOPOCTU B peayKTope.

CpaBHeHMe nyTel, TPAaeKTOPUIA, CKOPOCTEN ABUMKEHUA OLHOIO M TOTO ¥Ke Tefla B pasHbIX CUCTEMAX OTCYETA.
Y4yeHMYeCcKmnIi IKCNepuUMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

MN3yyeHne HepaBHOMEPHOTO ABUMKEHMSA C LLe/IbIo ONpeaeeHns MFHOBEHHOM CKOPOCTMU.

N3mepeHune yCKopeHUs Npu NPAMOIMHENHOM PAaBHOYCKOPEHHOM ABUMKEHUMN MO HAKNOHHOM NNOCKOCTU.
UccnepoBaHWe 3aBUCMMOCTU NMYTU OT BPEMEHW MPU PaBHOYCKOPEHHOM ABUMKEHUN.

N3mepeHune ycKopeHUs cBob604HOro NageHua (pPeKoMeHA0BaHO UCMOAb30BaHWE UndpPoBOI 1abopaTopum).

M3yyeHne gBuKeHUA Tena, 6poLLeHHOro ropusoHTanbHO. MpoBepKa rMnoTesbl 0 NPAMOI NPONOPLMOHANbHON
3aBUCMMOCTM MeXAY Aa/IbHOCTbIO MOAETA U HAaYaIbHOM CKOPOCTbIO TeNa.

MN3yyeHne aBUKEHUA TeNa NO OKPYHKHOCTM C MOCTOAHHOM MO MOAYNH0 CKOPOCTbIO.
UccnenoBaHne 3aBUCMMOCTU Nepuoaa obpallleHUs KOHUYECKOro MasTHMKA OT ero NapamMmeTpos.
Tema 2. JuHamuKa.

MepBbiii 3aKOH HbtoTOHA. MHepuManbHble cMcTeMbl OTCUYETA. MPUHLMM OTHOCUTENbHOCTU Fanunes.
HeuHepuManbHble cUCTEMbI OTCYETA (oNpeseneHue, NPUMepbI).

Macca Tena. Cuna. NMpUHUMN cynepnosmumm cu.
BTopoii 3aKoH HblOTOHa A/19 MaTepManbHOMN TOUKK.
TpeTunii 3aKkoH HbIOTOHA 414 MaTepManbHbIX TOYEK.

3aKoH BCEMUPHOIO TAroTeEHUA. DKBMBANEHTHOCTb FpaBMTaLI,MOHHOﬁ n MHepTHOﬁ Macchbl.



Cuna TaxecTu. 3aBUCMMOCTb YCKOPEHMA CBOBOAHOrO NageHus OT BbICOTbl Ha, MOBEPXHOCTbLIO NAAHETbI U OT
reorpapuyeckoit WnpoTbl. [BUKeHNEe HeBEeCHbIX TeN U UX CNYTHUKOB. 3akoHbl Kennepa. MepBan Kocmuyeckas
CKOpPOCTb.

Cwna ynpyroctu. 3akoH lN'yka. Bec Tena. Bec Tena, ABUKYLLEFOCA C YCKOPEHMEM.

Cuna TpeHua. Cyxoe TpeHue. Cuna TPEHUA CKObKEHNA U CMNa TPEHUA NoKos. KoadduuneHT TpeHus. Cuna
COMPOTUBAEHUSA NPU ABUMKEHUN Tesa B XMUAKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTE/IbHOMO
OBVNKEHMs.

Jasnenue. Mngpocrtatmyeckoe gasneHue. Cuna Apxmumega.

TexHUYecKme yCTpoMCTBA U TEXHOIOTMYECKME NPOLECCHI: NOALWUNHUKA, ABUKEHNE MCKYCCTBEHHbIX CMYTHUKOB.
JemoHcTpauun.

HabnogeHue ABUKEHUA TeN B UHEPLUMANbHbIX U HEMHEPLUMANbHbIX CUCTEMAX OTCYETA.

MpUHUMN OTHOCUTENBHOCTHU.

KaueHue AByX UMAMHAPOB UK LIAPOB Pa3HOM MacChl C OANHAKOBbLIM YCKOPEHNEM OTHOCUTE/IbHO
HeMHepunaabHON CUCTEMbI OTCYETA.

CpaBHeHMe paBHOAENCTBYIOLEN NPUIOXKEHHbIX K Tey CUA C NPOU3BEAEHMEM MacChl Te1a Ha ero yCKopeHue B
MHepLManbHON cUCTeMe OTCYETa.

PaBeHCTBO Cu/, BO3HUKAIOWMX B pe3ynbTaTe B3aMMOLENCTBUSA Te.

MN3mepeHne macc No B3aMMOAENCTBUIO.

HesecomocTb.

Bec Tena npu yCKopeHHOM nogbéme 1 NafeHnu.

LleHTpobexKHble MexaHU3Mbl.

CpaBHeHME CUN TPEHMA NOKOA, KAYEHUA U CKONIbKEHUA.

YUueHUYeCcKuMii 3KCNepuMeHT, 1abopaTopHble paboTbl, MPaKTUKYM.

MN3mepeHune paBHOAENCTBYIOLLEN CUN NPU ABUKEHUM BPYCKa NO HaKNOHHOW NAOCKOCTU.

MpoBepKa rmnoTesbl 0 HE3aBMCUMOCTU BpeMEHU ABUXKEHUA 6pyCKa Mo HAaKNOHHOM NJOCKOCTU Ha 3adaHHOEe
pacCToAHME OT ero Macchbl.

WccnenoBaHme 3aBUCMMOCTU CUA YIIPYTrOCTH, BO3HUKAIOLLMX B MPYKUHE U pe3uHOBOM 0bpasLie, OT uX
aedopmaumu.

M3yyeHne aBUKEHUA CUCTEMbI TEJ, CBA3AHHbIX HUTLIO, NEPEKUHYTOW Yepes NETKNIM BOK.

MN3mepeHne KoapduumneHTa TpeHMA No BeMYMHE YIA0BOro KoadpduumeHTa sasucumoctu FTp(N).
MccnepoBaHme ABMKeHUA BpycKka NO HAKNOHHOW NAOCKOCTU C NEPEMEHHBIM KO3PULMEHTOM TPEHMS.
M3yyeHne ABUKEHUA FPy3a Ha Baly C TPEHMEM.

Tema 3. CTaTuKa TBEPAOrO Tena.



AbcontoTHO TBEpPAOE Teno. [NocTynatenbHOe M BpalaTe/ibHoe ABUXKEHME TBEPAOro Tena. MOMEHT CUAbI
OTHOCUTENbHO Ocu BpaleHuA. [aeyvo cnnbl. CnoxKeHue cu, NPUNOKEHHbIX K TBEpAoMY Teny. LleHTp TaxecTH
Tena.

YcnoBua paBHoBecuaA TBEPAOro Tena.
YcToiumBoe, Heyctonumneoe, 6e3pasnyHoe paBHOBECHE.

TexHUYecKme yCTPOMUCTBA U TEXHONOTMYECKME NPOLLECChI: KPOHLWTENH, CTPOUTENbHbIN KPaH, peluétyaTble
KOHCTPYKLMMU.

JemoHcTpaumu.

Ycnosua paBHoBecuA.

Bunapl paBHoBecusA.

YUYeHUYeCcKuMii IKCNepuUMeHT, labopaTopHble paboTbl, MPAKTUKYM.
UccnepoBaHue ycnoBuii paBHoOBeCUA TBEPLOIO Tela, UMEOLWEro 0Cb BPaLLeHus.
KoHCTpynpoBaHMe KPOHLUTENHOB U PACYET CUA YNPYrocTy.

MN3yyeHne yCTOMYMBOCTU TBEPLAOTO TENA, MMEIOLLLEro NAoLWanb ONopbI.

Tema 4. 3aKOHbI COXpaHEeHMA B MeXaHUKe.

MMﬂyan MaTepmaanoﬁ TOYKHN, CUCTEMbI MaTePUAJIbHbIX TOYEK. Ll,eHTp MacCC CUCTEMbI MaTeEPUA/IbHbIX TOYEK.
Teopema 0 gBMXKEHUN LEHTPA Mmacc.

Mmnynbc cuabl U UISMEHEHWE MMMY/bCa Tena.
3aKOH coXpaHeHnA umnynabca.
PeakTnBHOe gBuxKeHue.

MomeHT nmnynbcCa MaTepmaanon TOYKMW. I'lpep,CTaBneHme O COXPaHEHUN MOMEHTa MMNY/1bCa B LEHTPA/IbHbIX
nonax.

PaboTa cubl Ha MasioM M Ha KOHEYHOM NepemMelleHnn. Npaduryeckoe NpeacTaBneHne paboTbl cUbI.
MowHocCTb cunbl.

KnHeTnyeckas HeprnA MaTepmaanoﬁ TO4Ykun. Teopema 06 U3MEHEHUN KMHETUYECKOM HEeEprmn MaTepmaanoﬁ
TOYKMW.

MoTeHuManbHble U HenoTeHUMasibHble cUAbl. [oTeHuManbHan sHeprus. MoTeHuMaNnbHaA SHEpPra ynpyro
AedopMUpoBaHHOM NPYKMHbI. [OTeHLMaNbHasA SHeprus Tesa B OAHOPOAHOM rPaBUTaLMOHHOM MoJie.
MoTeHUManbHan SHepPrua Tena B rpPaBUTaLLUOHHOM NoOJie O4HOPOLHOTO Wapa (BHYTPU M BHe Wapa). BTopan
KOCMMYECKaa CKOPOCTb. TpeTbA KOCMMUYECKAnA CKOPOCTb.

CBA3b paboTbl HEMOTEHLMAJIbHBIX CUJ1 C USMEHEHMEM MEXaHUUYECKOM SHEPTMM CUCTEMBI TeJT. 3aKOH
COXpaHeHUA MexaHN4YeCKoM SHepruu.

Ynpyrve v Heynpyrue CTONKHOBEHMUS.

ypaBHeHME bepHynnn ana M,qeaanon KNOKOCTU KaK cneactemne 3aKOHa COXpaHeHUA MeXaHUYeCKoM SHEprunun.



TexHUYecKme yCTPOMCTBA U TEXHOOrMYECKME NPOLLECCHI: ABUMKEHME PAKET, BOAOMET, KONEP, NPYKUHHbIN
MUCTONET, TMPOCKONM, GUrypHOE KaTaHMe Ha KOHbKaXx.

JemoHcTpauum.

3aKOH COXpaHeHMA UMnynbca.

PeakTuBHOE ABUXKeHHUe.

M3mepeHne MOLLHOCTHM CUbI.

MN3meHeHWe 3Heprnmn Tena npm coBepLieHnn paboTsbl.

B3anmHble NPeBPALLEHNSA KNHETUYECKOW M NOTEHLMANbHOM SHEPIUiA NPU AeUCTBMU HA Te0 CUAbI TAXKECTU U
CWUNbl YNPYrOCTW.

CoxpaHeHwue 3Heprum npu cB0604HOM NAAEHUMN.

YUYeHMUYeCcKMin IKCNepPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

N3mepeHne nmnynbca Tesia No TOPMO3HOMY MyTH.

N3mepeHune cnnbl TATU, CKOPOCTU MOLENN SNEKTPOMOOBUAA U MOLLLHOCTU CUAbI TATW.
CpaBHeHMe N3MEeHEeHUA MMNYAbca Tesa ¢ UMMNYJbCOM CUbI.

UccnepoBaHWe coXxpaHeHUa MMMYAbca NPU yNpyrom B3aMmoLencTsmm.

N3mepeHne KUHETUYECKOM SHEPTUN TeNla MO TOPMO3HOMY NYTK.

CpaBHeHMe N3MeHeHUs NOTEHLMANbHOM SHEPTUM NPYKUHbI C paboTol cubl TPEHUA.

OnpegeneHune paboTbl CU/bI TPEHUA NPU ABUMNKEHMM Tela NO HAaKNIOHHOW MJI0CKOCTH.

Pasgen 3. MoneKkynapHan pusnka n TepmoamnHammuKa.
Tema 1. OCHOBbI MOIEKYNSIPHO-KMHETUYECKOM TEeOPUM.

OCHOBHble NONOXKEHUS MOIEKYNAPHO-KMHETUYecKomn Teopun (MKT), nx onbiTHoe o6ocHoBaHuMe. Auddysus.
BpoyHOBCKOe ABUMKEHMEe. XapaKTep ABUKEHMA M B3aMMOAENCTBMNA YacTuL, BewecTBa. Mogenu CTpoeHun rasos,
KUOKOCTEN M TBEPAbIX Te/ U 06bACHEHME CBOMCTB BELLECTBA Ha OCHOBE 3TUX Moaesieir. Macca n pasmepbl
mMmonekyn (atomos). Konnyectso Beliectsa. MoctosHHas ABoragpo.

TennoBoe paBHoBecue. TemnepaTtypa n cnocobbl eé nsmepeHus. Lkana temnepatyp Llenbcus.

Mogenb naeanbHOro ras3a B MOJIEKYIAPHO-KMHETUYECKOM TEOPUN: YaCTULbl Fa3a ABUMKYTCA XaOTUYECKU U He
B3aMMOLENCTBYIOT APYr C APYrOM.

[a30Bble 3aKOHbI. YpaBHeHne MeHaeneeBa—KnanenpoHa. AbcontoTHan Temnepatypa (LKana Temnepartyp
KenbBuHa). 3akoH JanbToHa. M3onpouecchl B aeasibHOM rase ¢ NOCTOAHHbIM KO/IMYeCTBOM BeLLecTBa.
lpadurueckoe npeacTaBieHMe N30NPOLLECCOB: U30TEPMA, U30X0pa, M30bapa.

CBA3b MeXAy AaBleHUEeM U cpeaHen KUHETUYECKOM SHeprmein nocTynaTenbHOro Ten/1080ro ABUMXEHNA
MONEKYN UAEaNbHOro rasa (OCHOBHOE ypaBHEHME MONEKYNAPHO-KMHETUUYECKON TEOPUM NAEANbHOTO rasa).



CBa3b abcoOTHOM TemnepaTypbl TEPMOAMHAMMUYECKON CUCTEMBI CO CPeaHEN KUHETUYECKOMN aHepruen
MoCTynaTesIbHOro TEMN/I0BOrO ABUMKEHUA € YacTuLL.

TexHU4YecKme yCTPoMCTBa U TEXHOIOrMYECKME NPOLLECChI: TEPMOMETP, BapomeTp, noaydeHme
HaHOMaTepuanos.

JemoHcTpauun.

Mogenu ABu¥KeHUA YacTul, BellecTsa.

Mogaenb 6pOyHOBCKOTO ABUMKEHUS.

B1AeoponvK ¢ 3anncbio peanbHOro 6poyHOBCKOrO ABUMKEHMUSA.
Ondodysuna xuakocten.

Mogenb onbita WTepHa.

MpuTtaxKeHWe monekyn.

Mogenun Kpuctannmyeckmx peLléeTok.

HabntoaeHue 1 nccnegosaHne M30nNpoLLECCOB.

YUYeHMUYECKMN IKCNEePUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

UccnepoBaHue npoLecca yCTaHOBAEHMA TEMI0BOro PpaBHOBECUSA MPU TeNI00bMeHe MeXKay ropsyeit u
X0JI04HOW BOAO.

MN3yueHne nsoTepmmnyeckoro npouecca (pekomeHL0BaHO UCNob3oBaHuMe LmMdpoBo nabopatopum).
M3yyeHune N30XopHOro npotiecca.

M3yueHne nsobapHoro npouecca.

lNpoBepKa ypaBHEHNA COCTOAHMUA.

Tema 2. TepmoanHammKa. Tenanosble MallUHbI.

TepmoanHamuueckan (TA) cuctema. 3agaHne BHELHWUX YCI0BUI 414 TEPMOANHAMUYECKOWN CUCTEMDI.
BHelHWe 1 BHYTpeHHWE napameTpsbl. MapameTpbl TEPMOLUHAMUYECKON CUCTEMbI KaK cpegHue 3HaYeH A
BE/IMYMH, OMUCBIBAIOLLMX €€ COCTOSHME HAa MUKPOCKONNYECKOM YPOBHE.

HVHEBOG Ha4a10 TepMOANHAMUKNA. CamonpomBoanaﬂ penakcaumnA TepMO,DMHaMM‘-IECKOVI CNCTEMbI K
TENZ1I0BOMY paBHOBECUIO.

Mopaenb naeanbHOro rasa B TepMOAMHAMMKE — CUCTEMA YPaBHEHMIA: ypaBHeHne MeHaeneesa—KnanenpoHa u
BbIpakeHWe ANS BHYTPEHHEW 3Heprnn. YCNoBUA MPUMEHUMOCTU 3TO MOLENN: HU3KAA KOHLEHTPaLMA YacTul,
BbICOKME TemnepaTypbl. BoipaxeHune gna BHYTPEHHeN 3HeprMmM o4HOaTOMHOMO MAEeabHOrO rasa.

KBasuctaTMyeckne 1 HecTaTUYeCKMe NpoLecchl.
dnemeHTapHana paboTa B TepMmoaMHamuke. BoluncneHne paboTbl No rpaduky npouecca Ha pV-guarpamme.

Tennonepeaaya Kak cnocob n3meHeHMA BHYTPEHHEN 3HePrmn TepMoauHaMUYECcKon cuctembl 6es
coseplueHnsa paboTbl. KOHBEKUUA, TENIONPOBOAHOCTb, U3/yYeHMe.



Konnyectso TenaoTbl. Ten0EMKOCTb Tena. YaenbHaa U MONAPHaA TeNJIOEMKOCTM BelecTBa. YpaBHeHUe
Maiepa. YaenbHas TenioTta cropaHms Tonamea. PacyéTt KonmyecTsa TenoTbl Npu Tensionepeaade. MoHsate 06
agnabaTHom npouecce.

MepBblit 3aKOH TEPMOAMHAMUKMN. BHYTpEHHASA aHeprua. KonmyecTBo TennoTbl M paboTa Kak Mmepbl U3MEHeHMA
BHYTPEHHEN 3HEePrMmn TePMOANHAMUYECKON CUCTEMDbI.

BTOpOI1 3aKOH TEPMOANHAMUKN A1 PaBHOBECHbIX MPOLLECCOB: Yepes 3aJaHHOoe paBHOBECHOE COCTOAHME
TEPMOANHAMUYECKON CUCTEMbI MPOXOANT eANHCTBEHHaA aamnabaTa. ABcontoTHasa TemnepaTypa.

BTopoii 3aKOH TepPMOANHAMMKM 411 HEPAaBHOBECHbIX NPOLLECCOB: HEBO3MOXKHO NepeaaTh TenioTy oT bonee
X0/N04HOrO Tena K 6onee Harpetomy 6e3 KomneHcaumm (Knaysuyc). HeobpaTMmocTb MPUPOAHbIX NPOLLECCOB.

MpUHUMNbI AeACTBUA TeNA0BbIX MawuH. KMNA.
MakcumanbHoe 3HaveHue KMA. Unkn KapHo.
3KoIornyecKkue acneKkTbl UCMONb30BaHMA TEMNMOBbIX ABUraTenei. TeNN0BOe 3arpA3HEHNE OKPYKAOLLEN cpeabl.

TexHU4YecKme ycTponicTBa U TEXHOIOTMYECKNE NPOLECCHI: X0N0A4MUNAbHUK, KOHOVULMOHEP, AN3E/bHbIN U
Kapb6lopaTopHbIli ABUraTenn, naposan TypbuHa, nonydyeHne cBePXHU3KUX TeMnepaTyp, yTMAn3aumsa
«TENN0BbIX» OTXOA0B C UCMNO/Ib30BaHMEM TEN/I0BOro Hacoca, yTuansauma 6MoopraHMYeckoro Tonanea Ans
BbIPabOTKM KTEMIOBOM» U 3/IEKTPOIHEPTUN.

JemoHcTpaumu.

MN3meHeHMe TemnepaTypbl NP agmMabaTMyeckom paclunpeHnn.

BosaywHoe orHuso.

CpaBHeHMe yaenbHbIX TENJI0EMKOCTEN BELLECTB.

Cnocobbl U3MeHeHUA BHYTPEHHEN SHEPruun.

UccnepoBaHune agmnabaTHoro npotecca.

KomnbtoTepHble MOAENN TENNOBBIX ABUraTeNEN.

Y4yeHMYeCcKmnIi IKCNepuUMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

N3mepeHune yaenbHoM TeNI0EMKOCTH.

UccnepoBaHue npouecca OCTbiBaHWA BELLECTBa.

WUccnepoBaHue agnabaTHoro npouecca.

M3yyeHne B3aMMOCBA3M IHEPTUN MEXMOIEKYNAPHOIrO B3aMMOAENCTBUA U TEMMEPATYPbl KUNMEHUA XUAKOCTEN.
Tema 3. ArperaTHble cOCTOAHUA BelecTBa. Pa3oBble nepexoapl.

MapoobpasoBaHue N KoHAeHCaUMA. UcnapeHue u KuneHue. YaenbHasa TenaoTta napoobpasosaHms.

HacbileHHble U HeHacblleHHble napbl. KayecTBeHHas 3aBUCUMOCTb NNOTHOCTM U AaBAEHUA HACbILLLEHHOTO
napa oT TemnepaTypbl, UX HE3aBUCMMOCTb OT 06bEMa HaCbILWEHHOro nNapa. 3aBUCMMOCTb TeMNepaTypbl
KUNEHUA OT AaBAeHUA B XKUAKOCTU.

BnaxkHOCTb BO34yXa. ABCONOTHAA M OTHOCUTE/IbHAA BNAXKHOCTb.



Teépaoe Teno. Kpucrannnyeckune n amopdHole Tena. AHM30TpONUA CBOMCTB KpUCTannos. MnaBneHne mn
Kpuctannusauua. YaenbHas tennoTa nnasneHua. Cybammauumsa.

JOedopmaumm TBEpLOro Tena. PactaxeHue u cxkatne. Casur. Moaynb HOHra. Mpegen ynpyrmux gedbopmaumii.

TennoBoe paclumMpeHmne KUAKOCTeN U TBEPAbIX Tesl, 06 bEMHOE U IMHEHOEe paclmMpeHme. AHFaPMOHM3M
TENA0BbIX KoNebaHMIt YacTUL, BELEeCTBa Kak NPUYMHA TENIOBOrO PacluMpeHmus Ten (Ha KayecTBEHHOM YpOBHe).

MpeobpasoBaHue sHeprumn B Ga3oBbIX Nepexoaax.
YpaBHeHue TennoBoro 6anaHca.

MosepxHOCTHOe HaTaKeHne. KoadpdpuumeHT NoBEPXHOCTHOrO HaTAXKeHMA. KanunnspHble agneHus. [JasneHue
nog, UCKPMBAEHHOWM NOBEPXHOCTLIO XMAKocTU. Popmyna Slannaca.

TexHU4YecKme yCTpoMUCTBA U TEXHONIOTMYECKUE NPOLLECCHI: KUAKNE KPUCTAIbl, COBPEMEHHbIE MaTepuarbl.
JemoHcTpaunm.

Tennosoe paclwmnpeHme.

CBOWCTBA HaCbILWEHHbIX MApPOB.

KuneHne. KuneHue npm NOHUXEHHOM [aBAEHUN.

MN3mepeHune cuabl NOBEPXHOCTHOIO HATAXKEHUA.

OnbITbl C MbIZIBHBIMW NAEHKaMW.

CmaumBaHue.

KanunnapHble ABneHns.

Mogenn HeHbIOTOHOBCKOM XUAKOCTH.

Cnocobbl U3MepeHUs BNAXKHOCTMU.

MccnepoBaHMe HarpeBaHMA U NAaBAEHUA KPUCTANI/IMYECKOrO BELLECTBA.
Buabl aedopmauymi.

HabnogeHune manbix aepopmaumii.

YUueHUYeCcKuii 3KCnepuMeHT, labopaTopHble paboTbl, MPaKTUKYM.
MN3yyeHne 3aKOHOMEPHOCTEM UCNAPEHMUA KUAKOCTEN.

N3mepeHue yaenbHOM Tena0Tbl NAaBAEHMA NbAa.

M3yyeHne CBOMCTB HaCbILEHHbIX NapoB.

N3mepeHune abCcoNtoTHOM BAaXKHOCTM BO34yXa M OLLEHKA Maccbl NapoB B MOMELLEHUN.
N3mepeHune KoapdumumeHTa NOBEPXHOCTHOIO HATAXKEHMA.

M3mepeHne moayna HOHra.

WccnepoBaHue 3aBUCMMOCTU AedopmaLim Ppe3rHOBOro 06pasiia OT MPUIOMKEHHOMN K HEMY CUJIbI.



Paspgen 4. dneKkTpogmMHammKa.
Tema 1. dnekTpuyeckoe none.

dNeKTpm3aLms TeN 1 eé NpoaBAeHUA. DNEKTPUYECKU 3apaa. [lBa BMAA 3/1€KTPUUECKMX 3apsaaoB. [poBoAHUKMY,
ON3INEKTPUKMN U NONYNPOBOAHUKMN. DNEMEHTAPHbIN 3NEKTPUUECKUI 3apas. 3aKOH COXPaHEHMA 3NEKTPUYECKOTO
3apaga.

B3anmogeiicTeme 3apsaaoB. ToueuHble 3apaabl. 3aKoH KyaoHa.
dneKTpuueckoe nose. Ero AeicTBME Ha 31E€KTPUYECKME 3apajpbl.

HanpaxXéHHOCTb aneKTpruyeckoro nons. NMpobHbii 3apag,. JIMHUM HAaNPAXKEHHOCTU 31IEKTPUYECKOrO NONS.
OpHopoaHoe 3n1eKTpuYeckoe none.

MoTeHLManbHOCTb 3/1EKTPOCTAaTUYECKOTO NoAA. Pa3HOCTb NOTEHLMAN0B U HanpsaxKkeHue. MNoTeHuManbHan
3HeprvA 3apaga B 3/IEKTPOCTaTUYECKOM nose. NoTeHunan anekTpocTaTmyeckoro nons. CBasb HaNpPAXKEHHOCTH
NnonA 1 Pa3HOCTM NOTEHLMAN0B ANA 3/1eKTPOCTaTUYECKOro Nons (Kak o4HOPOAHOrO, Tak U HEOAHOPOAHOTO).

MpUHLMN cynepnosnumm snekKTpuYeckux nonen.

Mone ToyeuyHoro 3apsaga. Mone paBHOMePHO 3apaxKeHHoW cdepsbl. [osie paBHOMEPHO 3apAXKEHHOro No 06bEMY
wapa. Mone paBHOMEPHO 3apaKeHHON 6ECKOHEYHOM NA0CKOCTU. KapTUHBI IMHMUIA HANPSXKEHHOCTM STUX MONEe
N 3KBUMOTEHLMANbHbIX MOBEPXHOCTEN.

[NMpOBOAHUKN B INEKTPOCTAaTUHECKOM MoJie. YCN0BUe paBHOBECUA 3apAa0B.

JManeKkTpuKM B aIeKTpocTaTuyeckom none. [lnanekTpmyeckas NnpoHULAEMOCTb BELLLeCTBa.
KoHaeHcaTop. DNeKTPOEMKOCTb KOHAEHCATOPA. D/IEKTPOEMKOCTb NAOCKOro KOHAEeHCcaTopa.
MapannenbHoe coegmMHeHne KoHAeHcaTopoB. [lochegoBaTenbHOE cOegMHEHME KOHAEHCAaTOPOB.
JHeprua 3apAXeHHOro KoHaeHcaTopa.

[BuKeHMe 3apArKeHHOM YacTuLbl B O4HOPOAHOM 3/IEKTPUYECKOM MOE.

TexHU4YecKme yCTPOMCTBa U TEXHOIOrMYECKME MPOLLECCHI: 3/1EKTPOCKONM, 3N1EKTPOMETP, 3N1EeKTPOoCTaTUYecKasn
3allMTa, 3a3eMeHne 3NeKTponpmnbopos, KOHAEHCATOpbI, reHepaTop BaH e Mpaada.

JemoHcTpauun.

YCTPOMCTBO U NPUHLMN AENCTBUA INEKTPOMETPA.
DNeKTpMYecKoe Nnone 3apaKeHHbIX LWAPMKOB.
DNeKTpMYecKoe none AByX 3apAXKEHHbIX NAACTUH.

Mogenb 3/1eKTPoCcTaTUUYeCcKoro reHepaTopa (BaH ge Mpaada).
[MpOBOAHWKM B 3/1EKTPMUYECKOM NOE.

DNeKTpOCTaTUYECKaAA 3aLUMTa.

YCTpoMNCTBO U AeiicTBME KOHAEHCATOPA NOCTOAHHOM M NepemMeHHOM EMKOCTU.



3aBMCMMOCTb 3/IEKTPOEMKOCTM NJIOCKOrO KOHAEHCATopa OT NJIOLWAAM NAACTUH, PACCTOAHUA MEXKAY HUMM U
OVN3NEKTPUYECKON MPOHNLLAEMOCTH.

DHeprusa 3IeKTPUYECKOro NoJiA 3apAKEHHOro KOHAeHcaTopa.

3apaaKa v paspAagKa KOHOEeHcaTopa Yepes pesnctop.

YUeHUYeCcKuii IKCNepuMeHT, labopaTopHble paboTbl, MPAKTUKYM.

OueHKa cun B3aMMOLENCTBMA 3aPSAXKEHHbIX TeJ.

HabntogeHne npeBpalLeHMa SHEPTUM 3aPAKEHHOIO KOHAEHCATOPa B SHEPIUIO U3/lyYEeHMA CBETOAMOAA.
MN3yyeHne NpoTeKaHUs TOKa B Lenun, CoAep Kalleit KoHaeHcaTop.

PacnpepgeneHue pasHOCTU NOTEHLMAIOB (HaNpaAXKeHUs) NpM Nociea0BaTe/IbHOM COeANHEHUN KOHAEHCATOPOB.
UccnepoBaHue paspaga KOHAEHCATOpa Yepes pesncTop.

Tema 2. NoCTOAHHbBIN 3NEKTPUYECKNI TOK.

Cwnna ToKa. [NoCTOAHHbIN TOK.

YcnoBumsaA cylLecTBoBaHUA NOCTOAHHOMO 31EKTPUYECKOro TOKa. MCTOUYHMKKM ToKa. HanpsaxeHne U n [C &
3akoH Oma 411 yyacTka uenu.

3}'IeI-(TpMLIeCI-(Oe conpoTtusBneHune. 3aBNCMMOCTb conpoTtmnBaeHnAa oagHOpPOAHOIo NPoBOAHWKA OT €ro AJ/inHbl U
naoLwaan nonepeyvyHoro ceyeHus. YaenbHoe cConpoTuBaeHMe BeLlecTBa.

MocnepoBatenbHoe, NapanaenbHoe, CMeLwaHHoe coegnHeHne NPoOBOAHUKOB. PacyéT pa3BeTBAEHHbIX
aNekTpmyeckumx uenen. Mpasuna Kupxroda.

PaboTa aneKkTpuyeckoro Toka. 3akoH [oyna—/leHua.
MOLLHOCTb 31EeKTPUYECKOro TOKa. TenaoBasa MOLHOCTb, BblAenaeman Ha pesuncrope.

3/C v BHyTpeHHee conpoTUBNEHUE UCTOYHMKA TOKa. 3aKoH OMa AN1A NONHOM (3aMKHYTOM) 3N1eKTpUYEcKon
uenn. MowWwHOCTb UCTOYHUMKA TOKA. KOPOTKOE 3amMblKaHMe.

KoHAeHcaTop B Lenu NOCTOAHHOrO TOKa.

TexHUYecKme yCTPOMCTBA U TEXHOIOTMYECKME MPOLLECChI: aMMnepmMeTp, BOIbTMETP, PeocTart, CYETUMK
3NEKTPUYECKON SHEepruun.

JemoHcTpauun.
M3mepeHune cuabl TOKA M HAaNPAXKEHUA.
MccnepoBaHme 3aBUCMMOCTHM CUIbI TOKA OT HANPAXKEHUA JNA Pe3nCTopa, NamMnbl HAKAAMBAHMA U CBETOANOAA.

3aBMCMMOCTb CONPOTMBAEHUA UUANHAPUYECKUX MPOBOAHMKOB OT ANMNHBI, NAOLWAAMN NONEPEYHOro CeYEHNA U
maTtepuana.

MccnepoBaHue 3aBUCMMOCTUM CUAbI TOKA OT CONPOTMBAEHMA NPU NMOCTOAHHOM HanNpPAXeHUN.



Mpamoe nsmepeHne 3C. KopoTKoe 3amblKaHWE raibBaHNYECKOro 3/1eMeHTa M OLeHKa BHYTPEHHEero
COMpPOTUBAEHMS.

Cnocobbl coegMHeHNA NCTOYHUKOB ToKa, I C 6aTapel.

UccnepoBaHWe pasHOCTU MNOTEHLMANOB MEXKAY NOMOCAaMU UCTOYHMKA TOKA OT CU/Ibl TOKA B LLEMW.
YyeHuYecKmnit sKCcnepuMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

UccnepnoBaHWe cmellaHHOro coeaMHEHNA Pe3UCTOPOB.

N3mepeHue yaenbHOro ConpoTMBAEHUA NPOBOAHUKOB.

MUccnepoBaHWe 3aBUCMMOCTU CUJIbl TOKA OT HANPSAXKEHWUA ANA NaMIbl HAKANAWBAHUA.

YBenuueHune npesena usmepeHma amnepmeTtpa (BoibTMeTpa).

N3mepeHue 34C 1 BHYTPEHHErO CONPOTUBAEHUA UCTOUYHMKA TOKA.

WUccneposaHue 3asucumocty 34C rafibBaHUYECKOTO 31EMEHTA OT BPEMEHM MPU KOPOTKOM 3aMbIKaHWUM.
UccnepoBaHWe pasHOCTU MOTEHLMANOB MEXAY NOMOCAMM UCTOYHMKA TOKA OT CM/Ibl TOKA B LLEMW.
WUccnepoBaHWe 3aBUCMMOCTU NONE3HOM MOLLHOCTU MCTOYHMKA TOKA OT CWUJIbl TOKa.

Tema 3. TOKM B pa3nmnyHbIX cpegax.

dneKTpryeckan NPoBOAUMOCTb Pa3NIMYHbIX BELLECTB. DNEKTPOHHAA NPOBOANMOCTb TBEPAbIX META//IO0B.
3aB1CMMOCTb CONPOTMBAEHUA METaI0B OT TemnepaTypbl. CBepXnpoBOAUMOCTb.

DNEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3/IEKTPOHHbIX MY4YKOB.

MonynpoBofHMKKN. COBCTBEHHAA M NPUMECHas NPOBOAMMOCTb NOAYNPOBOAHUKOB. CBOMCTBa p—n-nepexosa.
MonynpoBoAHMKOBbIE NPUBOPDI.

DNEKTPUYECKUNI TOK B INEKTPONUTAX. DNEKTPONUTUYECKAn AMCcoLMaUma. DNeKTponmns. 3akoHbl Papagea ans
3NeKTponunsa.

INeKTPUYECKMIA TOK B razax. CamMocToATENbHbIN M HECAMOCTOATE/IbHbIN pa3pas. PasanyHble TUNbI
camocToATesIbHOro paspsaga. Moanua. Maasma.

TexHUYecKMe yCTPOoMCTBa M NpaKTUYeCcKoe NPMMEHEHME: ra3opaspALHbIE 1aMIbl, 3/1EKTPOHHO-y4YeBan TpybKa,
NoAynpoBOAHMKOBbIE MPUMBOPbLI: AMOA, TPaH3MCTOP, $OTOAMNOA, CBETOAMOA, raNbBaHMNKa, padUHNPOBaHNE
MeZM, BbINNaBKa a/IloMUHUA, 3NEKTPOHHAA MUKPOCKONUS.

JemoHcTpauum.

3aBUCUMMOCTb CONPOTUBAEHMA METaN/I0B OT TemnepaTypsbl.
MpoBOANMOCTb 3NEKTPOINTOB.

3aKoHbl anekTponunsa dPapages.

NcKpoBoi pa3psaa 1 NpoBOAMMOCTb BO3AyXa.

CpaBHEHMe npoBOAMMOCTU METANN0B U NONTYNPOBOAHUNKOB.



OAHOCTOPOHHAA NPOBOANUMOCTb AMOAa.

YYyeHMYeCKmnIi SKCNepUMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

HabntoaeHue anekTponunsa.

N3mepeHue 3apaga o4HOBANEHTHOIO MOHa.

UccnepoBaHWe 3aBUCMMOCTM CONPOTMBAEHUS TEPMOPE3NCTOPA OT TEMMEPATYPbI.
CHATME BONbT-aMMNEPHOM XapaKTePUCTUKM Anoaa.

PU3NYECKNIN NPAKTUKYM.

Cnocobbl nsmepeHusa GU3NYECcKUX BEMYMH C UCNOIb30BAHWMEM aHANIOTOBbIX U LUGPOBLIX M3MEPUTENbHBIX
NPMBOPOB M KOMMbIOTEPHbIX AATYMKOBBIX CUCTEM. ABCONIOTHbIE M OTHOCUTE/IbHbIE MOTrPELIHOCTU U3MEPEHWI
du3nyecknx sennumH. OueHKa rpaHnL, NorpewwHoCcTen.

MpoBeaeHMe KOCBEHHbIX U3MEPEHUN, NCCea0BaHNM 3aBUCMMOCTEN GU3NYECKUX BENYNH, MPOBEPKA
npeanoXKeHHbIX rmnoTtes (Bbl6op M3 paboT, ONMCAHHbIX B TEMaTUYECKUX pa3genax «YueHU4eckui
3KCnepumeHT, NabopaTopHble pPaboTbl, MPAKTUKYM»).

MexnpeameTHble CBA3U.

M3yyeHune Kypca ousnKK yrnybaéHHoOro ypoBHaA B 10 Knacce oCyLLecTBAAETCA C y4ETOM CoaepKaTeNbHbIX
MEXMNPeAMETHbIX CBA3EN C KypcaMM MaTeMaTUKK, BUOOTUU, XMMUM, reorpadum U TEXHONOTUN.

MeKnpegMmeTHble NOHATUA, CBA3AHHbIE C U3yYEHMEM METOLOB HayYHOro NO3HAHMA: ABNEHUE, HayYHbIl GaKT,
rmnoTesa, puUsnyeckan BeMUMHa, 3aKOH, Teopua, HabAAeHME, SKCNEPUMEHT, MOLENNPOBAHUE, MOAEND,
n3mepeHune, NorpeLlHoOCTU USMEPEHN, U3MepUTesibHble Npubopsl, udposasa nabopaTtopus.

MaTemaTnKa: pelleHne cMctemMbl ypaBHeHUN. JInHeHana dyHKumsA, napabona, runepbona, ux rpadmku un
CBOMCTBA. TPUroHOMETPUYECKNE PYHKLMU: CUHYC, KOCUHYC, TAHFEHC, KOTAHTeHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI M UX NPOEKLMMN HA OCU KOOPANHAT, C/IOXKEHNE BEKTOPOB.

Buonorusa: mexaHMyecKoe ABUNKEHME B XUBOW npupoae, anddysns, 0CMoc, TENN00BMEH KMBbIX OPraHN3MOoB,
TEn/I0BOE 3arpsAsHeHNE OKPY»KatolLen cpeabl, yTuamnsauma 6MoopraHMYeckoro Tonanea 411 BbipaboTku
«TENNI0OBOM» U 3NEKTPOIHEPTMM, NOBEPXHOCTHOE HaTAXEHUE N KanUANsApHbIe ABNIEHUA B NPUPOAE,
3NEeKTpUYECKUE ABMEHUSA B 3KNBOK Npupoae.

Xumua: AUCKpeTHOe CTpoeHue BelecTBa, CTPoeHne aTOMOB U MOJIEKY/l, MO/Ib BELLLEeCTBA, MONAPHAA Mmacca,
nonyyeHne HaHomatepuanos, TenioBble CBOWCTBA TBépﬂ,bIX Ten, )‘KMAKOCTEI‘;I 1 rasos, Xngrkume Kpnucrtansbl,
I1IeKTpnyeckmne CBOIACTBA META/I/IOB, 3/1EKTPOINTNHECKaA Anccoumnauna, raibBaHKa, aN1EKTPOHHAA
MUKpPOCKOMuA.

leorpadua: BNaXKHOCTb BO34yXa, BETPbl, bapomeTp, TEpMOMETP.

TexHonorus: npeobpasoBaHne ABUKEHWUI C UCMONb30BAHNEM MEXAHU3MOB, YYET CYXOro U XKUOKOTO TPEHUA B
TEXHWKE, CTAaTUYECKME KOHCTPYKLUMU (KPOHLITEMH, pelléTyaTbie KOHCTPYKLUMK), UCNONb30BaHWE 3aKOHOB
COXpaHEeHUA MEeXaHWKKN B TeEXHUKe (TMPOCKOM, BOAOMET U ApYyrue), ABUraTe b BHYTPEHHEro cropaHusa, naposas
Typ6uHa, 6bITOBOM XONOANNBHUK, KOHANLMOHEP, TEXHONOTUWN MNOSYYEHUSA COBPEMEHHBIX MaTepPUanos, B TOM
yncae HaHOMaTepPManoB, N HAHOTEXHOIOMMM, SNEKTPOCTATUUYECKAA 3aLUMTA, 3a3eM/IEHUE 3/1eKTPONpMbOopOB.,
rasopaspagHble slaMnbl, NOAYNPOBOAHNKOBbIE NPUBOPDI, ra/ibBaHMKa.



11 KNACC
Paspgen 4. dneKkTpogmMHammKa.
Tema 4. MarHuTHOe none.

BzanmmogeincTeme NoCToOAHHbIX MarHMTOB U MPOBOAHNKOB C TOKOM. MarHuTHoe none. Bektop marHuTHoOM
MHAYKUMW. TIPUHUMN cyneprno3nLMmM MarHUTHbIX Nosiei. JIMHUM MarHUTHOM MHAYKLMW.

MarHuTHoe nosie NPOBOAHUKA C TOKOM (NPAMOro NPOBOAHUKA, KAaTyLLIKM U KPYroBoro BUTKA). OnbIT dpcTeaa.
Cvna Amnepa, eé HanpaB/aeHne n Moayb.

Cuna lopeHua, eé HanpasaeHWe U moayb. [BUKeHME 3apAKEHHOM YaCTULLbl B OAHOPOAHOM MArHUTHOM
none. Pabota cmabl J/lopeHua.

MarHuTHOe nose B BeLlecTee. CDeppOMaI'HETVIKVI, napa- n guamarHeTunKu.

TexHuyeckune yCTpOVICTBa N TEeXHONOrn4yeckme npoueccobl: npumeHeHne NoCToOAHHbIX MarHMUTOB,
INNIEKTPOMATrHUTOB, TECTEP-MYJZIbTUMETP, 3N1IEKTPOABUTATE b ﬂKO6M, YCROpUTENUN N1EMEHTAPHbIX YacCThu,.

JemoHcTpaumu.
KapTWHa IMHUIA MHAYKUWMM MarHUTHOMO MOJ1A NOI0COBOroO M NOAKOBOOOPA3HOro NOCTOAHHbIX MAarHUTOB.

KapTMHa JIMHUI MarHUTHOM MHOYKUWK oA ANNHHOIO NpAMOro npoBogHMKa N 3aMKHYTOIo KoJsibL,eBoro
NPOBOAHUKA, KaTYLWKN C TOKOM.

B3anmogericteme 4ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

OevictBre cusbl JlopeHua Ha MOHbI 31IEKTPONTA.

HabntogeHne ABUMKEHMA NyYKa SN1EKTPOHOB B MarHUTHOM nosne.

MpUHLMN SeACTBMA 3NEKTPOUIMEPUTENBHOIO NPMBopPa MarHUTO3NEKTPUUYECKON CUCTEMDI.
YUYeHMUYEeCKMN IKCNEePUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
UccnepoBaHWe MarHUTHOIO NOAA NOCTOAHHbBIX MarHUTOB.

UccnepoBaHue CBOMCTB peppoMarHeTMKOB.

UccnepoBaHue aenctema NOCTOSHHOMO MarHMTa Ha PaMKy C TOKOM.
M3mepeHune cnnbl Amnepa.

M3yyeHne 3aBUCMMOCTU cuabl AMNepa OT CUJibl TOKaA.

OnpepeneHne MarHUTHOM UHAYKLMWM HA OCHOBE M3MepEHMA cubl Amnepa.
Tema 5. dneKkTpomarHUTHaA MHAYKLUUA.

AiBNeHne sNeKTPOMArHUTHOM MHAYKUMKU. MOTOK BEKTOPA MarHUTHOM MHAYKLUMW. SAC NHAYKUMMK. 3aKOH
3/IeKTPOMArHMTHOM MHAYKUnmM Papagen. Buxpesoe anekTpuyeckoe none. Tokm dyko.

3AC UHAYKUMN B NPOBOAHMKE, ABUXKYLLEMCA B OAHOPOAHOM MarHUTHOM nose.



Mpasuno MeHua.

MHAOYKTMBHOCTb. KaTylwKa MHAYKTUBHOCTU B LLeNy NOCTOAHHOTO TOKa. ABneHne camomHaykumm. 34C
CaMOUHAYKUMHN.

3HepI'MFI MarHMTHOIO MoJ1IA KaTyLwWwKKU C TOKOM.
3HEKTp0MaI'HVITHOG none.

TexHuyecKkne YCTpOIzCTBa n TEXHONOrnMYeCKmne npoueccbl: MHOYKUMOHHAA nNeyb, conieHona, 3allmTa oT
INEKTPU3aunn Ten npn ABNXKEHNM B MarHMTHOM none 3emnu.

JemoHcTpauun.

HabntioaeHue aBneHUA 3NeKTPOMArHUTHON UHAYKUMNK.

MccneposaHue 3asucnumocty 34C MHAYKLUN OT CKOPOCTU U3MEHEHMA MArHUTHOTO NOTOKaA.
Mpasuno NeHua.

MapeHne marHuTa B aNtoMUHUEBON (MeaHoW) Tpybe.

AsneHne camouHAYKLUN.

UccneposaHue 3asucumoctm 4C camOUMHAYKLUM OT CKOPOCTU U3MEHEHMA CU/bl TOKA B LLeNu.
YUYeHMUYECKMN SKCNEPUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.

NccnepoBaHue ABNEHUA SNEKTPOMATHUTHON MHAYKUMMN.

OnpegeneHve NMHAYKLUU BUXPEBOrO MarHUTHOMO NOAA.

MccnepoBaHne ABneHNA CaMONHAYKLUMUMN.

C6opKa Mmoaenn sNEKTPOMArHnMTHOro reHepatTopa.

Pasgen 5. KonebaHus 1 BOJHbI.
Tema 1. MexaHuyecKkne konebaHus.
KonebartenbHan cuctema. CBobogHble KonebaHus.

rapMOHW‘IECKVle KonebaHua. KnHemaTmMyeckoe u ANHaMKUYeCKOE onnucaHune. 3Hepl'eTl/1‘-IECKoe onncaHune (3aKOH
COXpaHeHUA MeXaHUYeCKom 3Heprvm). BbiBOA AMHAMMNYECKOrO ONMCAHMA FAPMOHMYECKNX KosniebaHuin s nx
HepreTn4yeckoro n KhHemaTn4eCKkoro onncaHuaA.

AmnaunTyaa n dasa KonebaHuii. CBA3b aMNAUTYAbl KonebaHU MCXOAHOW BENMUYNHDBI C aMNANTYAaMuU
KonebaHWNN eé CKOPOCTU U YCKOPEHMUA.

Mepuog 1 YacToTa KosiebaHui. Mepros Manbix CBOOOAHbIX KoiebaHMI MaTeMaTMYeCcKoro MasTHUKA. Mepurog,
cB06OAHbIX KOIeBaHWUI NPYKUHHOFO MaATHMKa.

MoHATME 0 3aTyxatowWwmx KonebaHusax. BboIHyKaeHHble KonebaHusa. PesoHaHc. Pe3oHaHcHan KpuBas. BavaHue
3aTyXaHWA Ha BUA, Pe30HAHCHOM KpMBOM. ABTOKO1IebaHuMs.



TexHuyeckue YCTpOﬁCTBa N TEXHONIOTNYEeCKMeE npoueccbl: METPOHOM, 4YacCbl, Ka4e/Zln, My3blKa/ibHble

WHCTPYMEHTbI, cerncmorpad.

JemoHcTpauum.

3anucb KosiebaTesibHOro ABUMKEHUS.

HabntogeHne He3aBUCMMOCTM Nepmuoga Masibix KonebaHui rpy3a Ha HATU OT aMNANTYAbl.

NccnepoBaHue 3aTyxatowWmx KoiebaHnii U 3aBUCMMOCTU Neproaa CBO6OAHbIX KonebaHUn OT CONPOTUBIEHUA.

WccnepoBaHme KonebaHuii rpy3a Ha MacCMBHOM MPYXKMHE C Lesibio GOPMUPOBaHUA NpeacTaBieHnin 06
naeanbHON MOAEAN NPYKMHHOTO MaATHUKA.

3aKOH COXpaHeHMA 3HePrMn NP KonebaHMAxX rpy3a Ha NPy*KUHe.
NccnepoBaHue BbiHYXKAEHHbIX KonebaHMiA.

HabntoaeHue pesoHaHca.

YUYeHMUYEeCKMin IKCNEePUMEHT, 1abopaTopHble PaboTbl, MPaKTUKYM.
MN3mepeHune neproga cBO6OAHbIX KOEBAHMUA HUTAHOIO U NPYXXUHHOIO MAATHUKOB.
M3yyeHne 3aKOHOB ABUXKEHWA TeNa B Xo4e KonebaHuii Ha ynpyrom nogsece.
MN3yyeHne aBUKEHUA HUTAHOTO MasTHUKA.

MNpeobpasoBaHMe SHEPTUN B NMPYKUHHOM MAATHUKE.

UccnepoBaHue ybbiBaHMA aMNANTYAbl 3aTyXatoWmMX KonebaHni.
MccnepoBaHuMe BbiHYXKAEHHbIX KonebaHuiA.

Tema 2. IneKTpoMarHUTHble KonebaHus.

KonebatenbHbI KOHTYp. CBOBOAHbIE 3NEKTPOMArHUTHbIE KOlebaHMA B MAeaIbHOM KosiebaTelbHOM KOHTYpe.
®opmyna TomcoHa. CBA3b aMNANTYAbl 3apafa KOHAEHCATOpa C aMMIMTYA0M CUMAbl TOKA B KonebaTeslbHOM
KOHTYype.

3aKOH COXpaHeHUs 3HepPrum B ngeaibHOM KonebaTelbHOM KOHType.
3aTyxatowme 3N1eKTPOMarHUTHbIe KofiebaHuA. BbIHYKAEHHbIE 3/1eKTPOMarHuUTHble KonebaHus.

MNMepemeHHbIN TOK. MOLWHOCTb NepeMeHHOro Toka. AMNAUTYAHOE U AelCTBYIoLLEee 3HAaYEeHWE CUJIbl TOKA U
HanpAXeHWA Npu pasnnyHon Gopme 3aBUCMMOCTM NEPEMEHHOIO TOKa OT BPEMEHMU.

CWHYCOMAaNbHbIM NepeMeHHbIM TOK. Pe3ncTop, KOHAEHCaTOp U KaTyLlKa MHAYKTUBHOCTA B LLENU
CUHYCONAANbHOMO NMepPeMeHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpAXKeHWU.

NpeanbHbin TpaHchopmaTtop. MNpounssoacTso, nepesaya n notTpebieHmne aNEKTPUUECKON SHEPTUN.

3KoNornyeckne pucku Npm Npom3BoACTBE 3N1EKTPOIHePrnn. KyabTypa NCNOAb30BAHUA SNEKTPOIHEPTUN B
NoBCeLHEBHOM XKN3HMU.

TexHuyecKkne YCTpOﬁCTBa N TEXHONTIOTNYEeCKMe npoLeccobl: 3ﬂeKTpVI‘-IeCKMl\;1 3BOHOK, reHepaTop nepemeHHOro
TOKa, IMHUKN N1eKTponepeaay.



JemoHcTpauum.

CBobogHble 3n1eKTPOMarHUTHble KonebaHus.

3aBUCUMOCTb YacTOTbl CBOBOAHbLIX KONEDBAHWNIN OT MHAYKTUBHOCTM M EMKOCTU KOHTYpa.
Ocumnnorpammbl 31EKTPOMArHUTHbIX KonebaHuii.

leHepaTop He3aTyxaloWMX 3/IEKTPOMArHUTHbIX KosiebaHui.

Mogenb 3/1eKTPOMarHMTHOro reHepaTopa.

BbIHYXAeHHble CMHYcOMAaNbHble KonebaHus.

Pe3suncTop, KaTyLlwKa MHAYKTUBHOCTM U KOHAEHCATOP B LENU NEPEMEHHOIO TOKaA.
Pe3oHaHc npu nocneaoBaTeIbHOM COEANHEHUM PE3UCTOPA, KATYLWKN MHAYKTUBHOCTM M KOHAEHCATOpa.
YCTPOMCTBO M NpUHLUMN AENCTBUA TpaHchopmaTopa.

Mogenb IMHUKU 3NeKTponepesaym.

YyeHunYecKmnii sKcnepumMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

M3yueHne TpaHchopmaTopa.

WccnenoBaHve nepeMeHHOro ToKa Yepes NocnefoBaTe/IbHO COeANHEHHbIE KOHAEHCATOP, KaTyLKY U
pesucTop.

Ha6mo,a,eHme 91EKTPOMArHNTHOINoO pe3oHaHCa.
MccnepgosaHue pa6OTbI UCTOYHMKOB CBETa B LLeNn NnepemeHHOro Toka.
Tema 3. MexaHu4eckune un 91EKTPOMaArHnTHblIE BOJIHbI.

MexaHMYeCcKue BOJIHbI, YCI0BUS UX pacnpocTpaHeHus. MonepeyHble U NPOAO/IbHbIE BOMHbI. Mepros, CKopocTb
pacnpocTpaHeHuA U o/IMHa BOHbI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPayKeHMe, NpesoMieHne,
UHTepdepeHUMa 1 andparkuma.

3ByK. CKOpOCTb 3ByKa. FPOMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa.
LLlymoBoe 3arpsisHeEHME OKpYHKaloLLel cpeabl.

INEeKTPOMarHUTHbIE BOJIHbI. YCN0BUA U3/TyYEeHUS SNEKTPOMArHUTHbIX BO/H. B3aMmHan opneHTauus BEKTOPOB B
3/IEKTPOMArHUTHOM BOJIHE.

CBOIACTBaA 3/IEKTPOMArHMTHBIX BOJIH: OTPaXKeHUe, NpesioMaeHne, MoNApM3aLmsa, MHTepdepeHumMsa U andpaKkums.
LLIkana 3/1eKTPOMarHMTHbIX BO/H. MpUMeHeHMe 3/1eKTPOMarHUTHbIX BOJIH B TEXHUKE U BbITy.

MpUHLMNbI PaanoCBA3M U TeneBuaeHus. PagmonoKkaums.

JNeKTpoMarHMTHOe 3arpsasHeHne OKpyKatoLLen cpeabl.

TexHUYecKre yCTPOMCTBa U NPAKTUYECKOE NPUMEHEHWE: My3blKajibHble MHCTPYMEHTbI, Paaap,
PagnonpUEMHUK, TeNEeBM30p, aHTeHHA, TenedoH, CBY-neyb, yabTpasByKoBaA AMarHOCTUKA B TEXHUKE U
MmeaunLUmnHe.



JemoHcTpauum.

ObpasoBaHMe M pacnpocTpaHeHNE NoNepeyHbIX U NPOAOAbHbIX BOH.

Konebntouieecsa Te/10 Kak UICTOYHMK 3BYKa.

3aBUCUMMOCTb AJINHbI BOJIHbI OT YaCTOTbl KONlebaHUNA.

HabntogeHne oTpaxkeHUsa U NPENOMAEHUA MEXaHUYECKUX BOJTH.

HabntoaeHune nHtepdepeHLnn n andpakumm MexaHMYecKmnx BOJH.

AKYCTUYECKMI pPe30HAHC.

CBoicTBa y/AbTpa3ByKa W ero npUMeHeHMe.

HabnoaeHue cBA3M rPOMKOCTM 3BYKa M BbICOTbI TOHA C aMMJIMTYA0M U 4acTOTOM KonebaHuii.

UccnenoBaHWe CBOMCTB 3/1EKTPOMArHUTHBIX BOJIH: OTPaXKeHWe, NpenomMmaeHne, nonapmsauma, andpaxumsa,
UHTepdepeHLms.

O6HapyKeHue NHbpaKpPacHOro 1 ynbTpadroNeToBOro N3Ny4eHun.

YUueHUYeCcKunii IKCNepuMeHT, labopaTopHble paboTbl, MPaKTUKYM.

MN3yyeHMe napameTpoB 3BYKOBOW BO/HbI.

M3yyeHMe pacnpocTpaHeHMs 3BYKOBbIX BO/IH B 3aMKHYTOM NPOCTPaHCTBE.

Tema 4. OnTuKa.

MpAMonnHeHoe pacnpocTpaHeHWe cBeTa B 04HOPOAHOM cpeae. Jlyd cBeTa. ToYeYHbIN UCTOYHMK CBeTa.

OTparkeHue cBeTa. 3aKOHbI OTparkeHuA ceeTa. [ocTpoeHne n3obparkeHnn B Naockom 3epKane. Chepuyeckue
3epKana.

MpenomneHune ceeTa. 3aKOHbI NpesiomaeHua ceeTa. ABCONOTHBIN NoKasaTeb npenomieHuns. OTHOCUTENbHbIN
nokasaTe b npesomaeHuA. NMocToOAHCTBO YacTOTbl CBETa M COOTHOLWIEHME AJ/IMH BOMH NPpU Nepexoae
MOHOXPOMAaTMYECKOro CBETa Yepes rpaHuLy pasgesna AByx ONTUYECKMX cped,.

Xopg ny4yert B npusme. Auncnepcua ceeta. CnoxHbIM cocTas b6esoro ceera. LigerT.
MosHOe BHYTpeHHee oTpaykeHue. MpeaenbHbIi Yo NoNHOTO BHYTPEHHErO OTPaXKEeHMUA.

Cobupatowme 1 paccensatolme nH3bl. TOHKaA nH3a. POKYCHOE PaccTOAHNE M ONTUYECKaA C11a TOHKOM
JIMH3bI. 3aBUCUMOCTb GOKYCHOIO PacCTOAHNA TOHKOMN chepmnyeckoi NH3bI OT e€ reoMeTPUN U OTHOCUTENIbHOTO
nokasaTens npesomaeHus.

dopmyna TOHKOM /INH3bI. YBENYEHNE, AaBaeMOoe IMH30M.

Xop nyya, npolealuero ANH3Y NoA NPOoM3BOJIbHbIM YI/TIOM K €€ rnaBHOM onTuyeckoi ocu. Moctpoexne
N3006parKeHU TOUYKM U OTPe3Ka NPSAMON B COBUPALOLLMX M PAaCCENBAIOLLMX IMH3AX U UX CUCTEMAX.

OnTtuyeckune ﬂpM60pr. Pa3peLuarou.|,aﬂ CNocobHOCTb. [Na3 Kak onTMYecKas cuctema.

I'Ipe,u,enbl NMPUMEHNMOCTH FeOMeTquECKOﬁ ONTUKMN.



BosiHoBasA onTuka. MHTepdepeHLma ceeTa. KorepeHTHbIe UCTOYHMKM. YCI0BUA HABAOAEHUA MAaKCUMMYMOB U
MWHUMYMOB B MHTEPdEPEHLNOHHOWN KapTUHE OT ABYX KOrePEeHTHbIX MCTOYHUKOB. MpMMepbI KacCUYecKux
NHTEPDEPEHLMOHHbIX CXEM.

Ondpakuma ceeTa. JMdpaKuMoHHan peléTka. Ycnosme HabaoaeHUA raBHbIX MaKCUMYMOB NpY NageHum
MOHOXPOMAaTMYECKOro CBeTa Ha ANDPAKLUMOHHYIO PELIETKY.

Monapusauma ceeta.

TexHU4YecKne ycTpoicTBa U TEXHOIOTMYECKUE MPOLLECCHI: OYKMK, Jyna, Nepuckon, poToannapaTt, MMKPOCKOM,
NPOEKLUMOHHbIM annapaT, NPOCBET/IEHME ONTUKKU, BONIOKOHHAsA ONTUKa, AMdPaKLMOHHAA peLléTKa.

JemoHcTpauun.

3aKOHbI OTpaXKeHuMA CBeTa.

NccnepoBaHMe npenomMmaeHua ceeTa.

HabnogeHne nonHOro BHyTpeHHero oTpaxeHus. Mogenb ceeToBoAa.
MccnepoBaHMe xoaa CBETOBbIX MYYKOB Yepes NA0OCKONapanaebHyo NAaCcTUHY U NpU3my.
NccnepoBaHue CBOMCTB M306pakeHUi B INH3aX.

Mogenu mMKpocKona, Tesnieckona.

HabnoaeHne nHTepdepeHUnn ceeTa.

HabnoaeHne UBETOB TOHKUX MIEHOK.

HabnioaeHue gudpakuymm ceeta.

N3yyeHne andppakLMOHHON PELLETKMN.

HabnioaeHue gudppakLMOHHOrO CreKkTpa.

HabnioaeHue gucnepcun ceeTa.

HabnioaeHue nonspusaumnm cBeta.

MpumeHeHWe NoAAPOUNAOB ANA U3YYEHUS MEXAHUYECKNX HAMPAXKEHUN.
YUYeHMUYECKMIN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.
MN3mepeHune nokasaTens npesiomaeHns cTekna.

UccnepoBaHne 3aBUCMMOCTU GOKYCHOTO PacCTOAHUA OT BELWEeCTBa (Ha NpUMepe KULKUX INH3).
N3mepeHne POKYCHOro PacCTOAHMA PacCeMBAtOLLMX JINHS.

MonyyeHne nsobparkeHnsa B cMCTEME M3 NJIOCKOro 3epKasa U INH3bI.
MonyyeHne n3obparkeHUs B CUCTEME M3 ABYX /INH3.

KoHCTpynpoBaHMe TeNeCKONMUYECKMUX CUCTEM.

HabnogeHne audpakunm, uHTEpdepeHumMm 1 nonapm3aLmm cBeTa.



M3yyeHne nonsapmsaumnm ceeta, OTPaXKEHHOro OT NOBEPXHOCTU AU3/IEKTPUKa.
MN3yyeHne nHTepdepeHL MM Na3epHOro N3Ny4eHus Ha AByX LLensx.
HabnioaeHue gucnepcuu.

HabnioaeHue n nccnegosaHune gudpakLMOHHOIO CNeKTpa.

MN3mepeHune ANIMHbI CBETOBOM BOJIHbI.

MonyyeHune cnekTpa U3y4eHmna ceeToamMoaa Npu NoMoLmM AMPPaKLMOHHON PELLETKN.

Pasgen 6. OcHOBbI CneumanbHOM TEOPUM OTHOCUTEIBHOCTH.
lpaHULbI NPUMEHUMOCTM K/TaCCUYECKOM MexaHUKN. MocTynaTbl cneumanbHOM TEOPUM OTHOCUTEIbHOCTH.

MpocTpaHCTBEHHO-BPEMEHHOM UHTepBan. MNpeobpasoBaHus JlopeHua. YcnoBue NPUYNHHOCTMU.
OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3ameleHNne BPEMEHU U COKPALLEHUE OJNHDI.

3Hepl'l4ﬂ n nmmMmnynboc penﬂTMBMCTCKOﬁ 4acTuubl.
CBA3b Maccbl ¢ 3Heprme171 N nmMmnysibCom pe}'IFITMBMCTCKOﬁ YacTuubl. 3Hepl'l/1ﬂ nokosA.

TexHU4YecKme yCTPOMCTBA U TEXHONOMMYECKMUE NPOLLECCHI: CMYTHUKOBbIE MPUEMHUKM, YCKOPUTENN 3aPAKEHHbIX
yacTuu.

YUYeHMUYECKMIN IKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

OnpeaeneHne MMNyabca 1 SHEPTUN PENATUBUCTCKUX YacTul, (No poTorpadmam TPEKOB 3aPAXKEHHbIX YacTuL, B
MarHMTHoOM norne).

Pasgen 7. KeaHTOBaA ¢pum3mKa.
Tema 1. KopnycKkynapHO-BOJIHOBOM Aya/in3Mm.

PaBHOBecHoe TennoBoe 13nydyeHue (M3nydyeHne abcooTHO YEPHOTo Tena). 3aKoH cmelleHns BuHa. FunoTesa
[MhaHKa o0 KBaHTax.

®OoTOHbI. IHEPrUa U uMnNynbc GoToHa.

doToadpdekT. OnbiThl A. . CTonetosa. 3akoHbl poToadpdeKTa. YpaBHeHMe IHWTeNHA ansa doToaddekKTa.
«KpacHas rpaHuua» ¢oTtoadpdekTa.

[aBneHune cBeTa (B YaCTHOCTM, AaBAEHUE CBETA HA aBCO/IOTHO MOT/IOLLAIOLLYIO M aBCONOTHO OTPAXKalOLLYHO
nosepxHocTb). OnbiThl M. H. flebeaesa.

BonHoBble cBoiCTBa YacTuL,. BonHbl ae bpoiina. [lnvHa BonHbl Ae bpoiina n pasamepbl 061acTh 1OKanmM3aumm
ABWXKyLLENca YacTmLbl. KopnyckynsapHO-BoIHOBOW Ayannsm. AndpakLma 3NeKTPOHOB Ha KpuCTaniax.

Cneuunduka nsmepeHuii B Mmkpommnpe. CooTHoweHUs HeonpeaenéHHocTel MeiseHbepra.

TexHuyecKkne YCTpOﬁCTBa N TEXHONOTNYEeCKMeE npoueccbl: CNEKTPOMETP, ¢OT03ﬂeMeHT, d)OTO,D,aT‘-IMK,
TYHHeﬂbeII‘;I MUKPOCKOM, CONTHEYHaA 6aTapeﬂ, cseToamoa.



JemoHcTpauum.

doT03dPeKT Ha yCcTaHOBKE C UMHKOBOM NAAaCTUHOM.

NccnepoBaHue 3aKOHOB BHelWHero poToaddekra.

UccnepoBaHue 3aBUCMMOCTM CONPOTUBAEHUS NONYNPOBOAHMKOB OT OCBELLLEHHOCTH.
Csetoaunogs,.

CosiHeyHas baTtapes.

YUYeHMUYECKMN SKCNEPUMEHT, TabopaTopHble PaboTbl, MPaKTUKYM.

UccneposaHue dotopesnctopa.

MN3mepeHue noctosiHHOM MnaHKa Ha ocHoBe uccnegoBaHusa GotosadpoeKTa.
NccnepoBaHue 3aBUCMMOCTM CUAbI TOKA Yepes CBETOAMOL OT HaNpsKeHuUs.

Tema 2. dusmka atoma.

OnbITbl NO UCCNea0BaHMIO CTPOEHUA aToma. MnaHeTapHasa moaenb atoma Pesepdopaa.

MocTtynatbl Bopa. U3nyyeHne n nornoweHne GoTOHOB NpuU Nepexoe aToma € OLHOr0 YPOBHA SHEPIMM Ha
Apyro.

Buapl cnektpos. CNekTp ypoBHEN SHeprMn aToma Bogopoaa.
CnoHTaHHOE 1 BbIHYXAEHHOE U3nydYeHue ceeTa. Jlasep.

TexHMYecKme yCTPOMUCTBA U TEXHONOTMYECKME MPOLLECChI: CNEKTPANbHbIN aHanu3 (cnekTpockon), nasep,
KBaHTOBbIN KOMMbIOTEP.

JemoHcTpauum.

Mogenb onbiTa Pesepdopaa.

HabntogeHne nnHeRYaTbIX CNEKTPOB.

YCTpOWCTBO M AencTBME CHETUMKA MOHU3UPYIOLLMX YacTuLL.

OnpegeneHune o/ MHbI BOMHbI J1a3€PHOT0 U3/TyYEHUA.

Y4yeHMYeCcKmnIi IKCNepuMeHT, NabopaTopHble paboTbl, NPAKTUKYM.

HabnlogeHue nuHeltyaToro cnekTpa.

UccnepoBaHme cnekTpa pasperKeHHoro aToMapHoro BOAOPOAa M U3mepeHMe NOCTOAHHOM Puabepra.
Tema 3. ®u3nKa aTOMHOro A4pa U 3/1eMEHTAPHbIX YacTUL,.

HyknoHHas mogenb aapa lenseHbepra—MBaHeHKo. 3apas sapa. MaccoBoe uncno sagpa. Msotonbl.
PagmoakTMBHOCTb. Albda-pacnag,. INeKTPOHHbIN M NO3UTPOHHbIN BeTa-pacnag. lamma-usnyyeHue.

3aKOH pagMOoaKTMBHOIO pacnaga. PagMoakTuBHble M30TOMNbI B Npupoae. CBOMCTBA MOHM3UPYIOLLETO
N3ay4yeHuna. BamaHue pagmMoakTMBHOCTU Ha KMUBble OpraHu3ambl. EcTecTBeHHbIM GOH M3nyyeHua. JosnmeTpus.



JHeprua cBA3M HyKNOHOB B Aape. AaepHble cubl. JledeKT macchl aapa.

ApepHble peakumu. [leneHne n cuHTes agep. AaepHole peaktopbl. Mpobaembl ynpaBasemoro TepmoagepHoro
CUHTEe3a. JKOIOrMYecKne acneKTbl Pa3BUTUA A4EPHON SHEPreTUKMU.

MeTtoabl perncrpaunmn n nccnegoBaHnAa aieMeHTapHbIX YacTtul,.

d>pr,ameHTaanb|e BSaMMOAEVICTBMH. EBDMOHbI, Me30Hbl N N1eNTOHDbI. I'Ipep,CTaBneHme o CTaHAapTHOVI
mozenun. KBapK-rntooHHaa mogenb afpOoHOB.

®usmKa 3a npegenamm CtaHAAPTHOM moaenn. TEMHaA maTepma U TEMHanA SHeprus.
EAMHCTBO GU3NYECKOM KapTUHbBI MUpa.

TexHUYecKMe YCTPOMCTBA U TEXHONOTMYECKME MPOLLECChI: A03MMETP, Kamepa BunbcoHa, aaepHbin peakTop,
TEPMOALEPHbIN peakTop, aToMHaa 6omba, MarHUTHO-pe30HaHCHaA ToMmorpadus.

YYyeHMYeCKUIi 3KCNepuMeHT, NabopaTopHble paboTbl, NPaKTUKYM.
NccnepoBaHue TpekoBs YacTuL, (Mo rotoBbim dpoTorpadumam).
MccnepoBaHve paanoakTMBHOMO GoHa C UCMOb30BaHMEM LO3UMETPA.

Mayqume nornoweHunA 6ETa-‘-IaCTMLI, ANIOMUHNEM.

Pasgen 8. InemeHTbl aCTPOHOMUU U ACTPOPU3IUKN.

OdTtanol pa3BuTUA acTpoHOMUU. TTpUKNaZHOE N MUPOBO33PEHYECKoe 3HaYeHue aCTPOHOMMUU. [IPUMEHUMOCTb
3aKOHOB ¢)VI3VIKVI ana obbsicHeHUs npunpoabl KOCMUYECKUX 06bEKTOB.

MeToAb! aCTPOHOMUYECKNX UccneaoBaHnii. CoBpeMeHHble ONTUYECKME TeNECKOoNMbl, paAnoTenecKkonbl,
BHeaTMocdepHas acTpoHOMMA.

Bua 3Bé3gHoro Heba. Co3Besamsn, ApKMe 3BE34bl, NNaHETbI, UX BUANMOE ABUKEHUE.
ConHeYHas cuctema.
ConHue. ConHeyHada akTUBHOCTb. NICTOYHUK aHeprnum ConHua v 3B€3a.

3BE34bl, UX OCHOBHbIE XapPaKTePUCTUKKN. lnarpamma «CneKTpanbHbI KNacc — CBETUMOCTb». 3BE34bl FNaBHOM
nocnenoBaTeNbHOCTU. 3aBMCMMOCTb «Macca — CBETUMOCTbY A/1A 3BE34, INMaBHOM NOCNe0BaTeIbHOCTY.
BHyTpeHHee cTpoeHue 38€34. COBpeMEHHbIE NPeacTaBAeHUA O MPOUCXOXKAEHUN U 3BoAoLMKN COoNHLLA U 3BE3A.
DTanbl }XM3HW 3BE3A,

MneuHbii MyTb — Hawa ManakTuKa. MonoxeHune n geuxeHne ConHua B NanakTnke. TUMbl ranakTuK.
Pagnoranaktuku 1 KBasapbl. YépHble Ablpbl B A4PAaX ranakTUK.

BceneHHas. PacwmpeHue BeceneHHol. 3akoH Xab6ia. PazberaHue ranaktuk. Teopus bosbluioro B3pbliBa.
PenukToBoe nM3nyyeHue.

MacwTabHas cTpyKTypa BceneHHoi. MeTaranakTumka.
HepewéHHble npobiembl aCTPOHOMUMU.

YyeHunyeckne HaﬁﬂI-O,D,EHVIFI.



HabnoaeHns 38é3aHoro Heba HEBOOPYKEHHbBIM r1a30M C UCMO/b30BAHMEM KOMMbIOTEPHbIX MPUAOKEHMI ANA
onpeseneHns NoNoKeHna HebecHbIX 06 BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHble co3Be3ana CeBepHOro
noAywapua n ApKue 3Bésabl.

HabntogeHus B Teneckon JlyHbl, NAaHET, TYMAaHHOCTEN M 3BE3AHbBIX CKOMAEHWNA.
dur3nYecKnin NPaKTUKYM.

Cnocobbl n3smepeHus GUsnYecKkmUx BEMUYNH C UCMONb30BAHMEM aHANIOTOBbIX U LUPOBbIX U3MEPUTENBHBIX
NPUB0OPOB U KOMMbIOTEPHbIX A4ATYNMKOBbLIX CUCTEM. ADCONIOTHbIE M OTHOCUTE/IbHbIE NOrPELLHOCTN U3MEPEHNI
du3nyecknx sennymH. OLeHKa rpaHuL, NorpeLHoCTeNn.

MpoBegeHMe KOCBEHHbIX U3MEPEHWI, UCCe0BaHMI 3aBUCMMOCTEN GU3NYECKUX BEIMYMH, MPOBEPKA
npeasioXeHHbIX runotes (Bbibop 13 paboT, ONMCaHHbIX B TeMaTUYECKMX pa3aenax « YueHUYecKui
3KCMepPUMEHT, nabopaTtopHble paboTbl, NPaKTUKYM»).

Ob6ob6uatoLLee NoBTOpeHME.

0606LeHMe 1 CUCTEMATU3ALLMA COAEPKAHNA Pa3genoB Kypca «MexaHuKa», «MonekynspHasa pusmKka u
TepMOAMHAMMKAEY, «DNEKTPOAMHAMMUKaY, «KonebaHma 1 BOHbI», « OCHOBbI CNeuuanbHoM Teopumn
OTHOCUTENbHOCTUY», «KBaHTOBaA GM3NKa», «DNEMEHTblI aCTPOHOMUM N aCTPODUSUKUY.

Posnb $U3NKM M aCTPOHOMUKN B SIKOHOMUYECKOM, TEXHONOTMYECKOW, COLMANbHOM U 3TUYeCcKon chepax
OeATeNbHOCTU Ye0BEKa, POSb U MECTO GU3UKM M ACTPOHOMUU B COBPEMEHHOM Hay4YHOM KapTUHE MMPa,
3HaYeHWe onuncaTesIbHOM, CUCTEMATU3NPYIOLWLEN, 0O BACHUTENbHOM M NPOrHOCTUYECKON GYHKUUIA dU3NYeCcKo
Teopuu, posib GUsNYecKoit Teopum B GopMUPOBaHMM NpeaCcTaBAeHUI O PUINYECKOM KapTUHE MUPa, MECTO
$u13MYeCcKon KapTMHbI MUPa B 0BLLEM PALY COBPEMEHHbBIX €CTECTBEHHO-HAYYHbIX MPeACcTaBAEHUI O NpUpoae.

MexnpeameTHble CBA3U.

M3yyeHune Kypca ousnKK yraybaéHHOro ypoBHA B 11 Knacce ocyLLecTBAAETCA C y4ETOM CoAepKaTeNbHbIX
MEXMNPeAMETHbIX CBA3EN C KypcaMM MaTeMaTUKK, BUOOTUU, XMMUK, reorpadum U TEXHONIOTUN.

MesKnpeameTHble MOHATUA, CBA3AHHbIE C U3YYEeHMEM METOA0B Hay4YHOro MO3HAHUA: ABAEHUE, Hay4HblI aKT,
rmnotesa, pusMyeckas BeNMUMHA, 3aKOH, TeopuUsa, HabloLAeHNE, SIKCTIEPUMEHT, MOLENNPOBaHME, MOLENb,
n3MmepeHue, NorpewwHoCTM U3MEPEHUI, M3MmepuUTebHble Npubopsl, umMdposas nabopaTtopus.

MaTemaTuKa: pelleHne cucTemMbl ypaBHeHU. TpuroHomeTpruiyeckne GyHKLMU: CUHYC, KOCUHYC, TaHTEHC,
KOTaHreHc, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPbLI M UX MPOEKUUM HAa OCU KOOPAMHAT,
CNOXKeHWE BEKTOPOB. [pon3BoAHble anemMeHTapHbIX GYHKLMA. MprU3HaKM Nogobua TpeyrosibHUKOB,
onpeaeneHune naoLwaan naockmux ¢uryp n obbEma ten.

Buonorus: anekTpmuyeckme ABNEHUA B XXUBOM Npupoae, KonebatenbHble ABUKEHUS B XXUBOW NpUpoae,
3KO/IOrMYECcKMe PUCKKU NPU NPOU3BOACTBE 3NEKTPOIHEPTUN, SIEKTPOMArHUTHOE 3arpA3HEHNE OKPYKatoLLen
cpenpbl, yN1bTPa3ByKOBasA ANArHOCTUKA B MeAMLMHE, ONTUUYECKUE ABNEHUNA B XKUBOW Npupoae.

XMMUA: CTPOEHNE aTOMOB W MOJIEKY, KPUCTANIMYECKAnA CTPYKTypa TBEPAbIX Te/, MexaHM3Mbl 06pa3oBaHmA
KPUCTaNINNYECKOMN PELIETKU, CNEKTPa/IbHbIN aHanms.

leorpadua: marHuTHble Nostoca 3eMu, 3ai1eXn MarHUTHbIX pya, GOTOCbEMKA 3eMHOM MOBEPXHOCTY,
ceicmorpad.

TexHOoNornA: NPUMeHeHMe NOCTOAHHbIX MarHUTOB, 31EKTPOMarH1TOB, 3/1eKTpoaBuraTens AKobu, reHepaTop
nepemMeHHOro TOKa, MHAYKLUMOHHAA Neyb, IMHUM 3/1eKTponepeaady, 3N1eKTpoasnratesib, pagap,



paauonpuUEMHUK, TeNeBn30p, aHTeHHa, TenedoH, CBY-neub, yabTpasByKoBaa ANArHOCTUKA B TEXHUKE,
NPOEKLMOHHbIN annapaT, BOJIOKOHHasA ONTUKA, CoIHeYHan baTapes, CNyTHUKOBbIE MPUEMHUKK, AaepHan
3HepreTMKa 1 3KONOTMYECKNE acneKTbl eé pa3BuTuA.



MNMJAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMBbI NO ®U3MKE HA YPOBHE CPEAHETO OBLLEIO
OBPA3OBAHUANTNYHOCTHbIE PE3Y/IbTATbI

JIMYHOCTHBDIE PE3Y/IbTATbI

JINYHOCTHbIE pe3yNbTaTbl OCBOEHUSA y4ebHOoro npeameta «Onsmka» A0NKHbI OTPaXKaTb FOTOBHOCTb U
cnocobHOCTb 0byYatoWMXCA PYyKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEN NO3ULMEN TMYHOCTH,
CUCTEMOM LLEHHOCTHbIX OPUEHTALMIA, NO3UTUBHbBIX BHYTPEHHUX YOEXAEHWNIN, COOTBETCTBYHOLLMX TPAANLNOHHbLIM
LLEHHOCTAM POCCUINCKOTo 06LW,EeCTBa, PAaCUMPEHUNE }KU3HEHHOTO OMbITa M ONbITA AeATENbHOCTU B NpoLecce
peannsaumnm oCHOBHbIX HanpaeeHNM BOCNUTaTeIbHOW AeATENbHOCTU, B TOM YMC/IE B YaCTH:

rpaXXgaHCKOro BOCNUTaHuA:

e cHOPMMPOBAHHOCTb rPaXKAaHCKOM NO3ULMN 0B6YYaOLLEroCA KaK akTUBHOMO M OTBETCTBEHHOIO Y/eHa
poccuiickoro obuiecTsa;

o NMPUHATUNE TPAANLNOHHDbIX 06u.|,eqenoseqecr(mx r'YMaHUCTUYECKUX U AEMOKPaTUYECKUX LI,EHHOCTEI‘;I,'

® T[OTOBHOCTb BECTU COBMECTHYIO AeATe/NIbHOCTb B UHTEpPECaX rpaxgaHCKoro O6IJJ,eCTBa, y4acTBOBaTb B
camoynpasaeHnn B 06paaoBaTean0171 OopraHunsauuu,

®  yMeHWe B3aMMOoAeNCcTBOBaTb C COLMAIbHbIMU MHCTUTYTaMM B COOTBETCTBMM C UX GYHKLMAMM U
Ha3HayeHuem;

FOTOBHOCTb K 'YMaHUTAapHOM U BOJIOHTEPCKOMN AeATEeNIbHOCTMH.
NaTPUOTUYECKOrO BOCMUTAHUA:
e cPOpMMPOBAHHOCTb POCCUMCKOM rpakaaHCKOW MAEHTUYHOCTM, MATPUOTUIMA;

® LEHHOCTHOE OTHOLWIEHME K rocyAapCTBEHHbIM CUMBOIAM, AOCTUXKEHUAM POCCUNCKUX YHEHDBIX B
061acTM GU3NKKN U TEXHUKE.

AYXOBHO-HPaBCTBEHHOrO BOCMMUTaHUA:
e chHOPMUPOBAHHOCTb HPABCTBEHHOrO CO3HAHMA, STUYECKOrO NOBEAEHUS;

e  cnocobHOCTb OLLEHNBATb CUTYaALIMIO M MPUHUMATb OCO3HAHHbIE PeLleHUs, OPUEHTUPYACH Ha
MOpPaNbHO-HPABCTBEHHbIE HOPMbI 1 LLEHHOCTW, B TOM YMCAE B ALATENbHOCTU YYEHOrO;

® OCO3HaHuWe NN4YHOro BK/1ada B NOCTpoeHUE yCTOVI‘-IVIBOFO 6y,n,yu.|,ero.
9CTETUYECKOro BOCNMUTaHuA:

®  3CTETUYECKOe OTHOLLIEHWE K MUPY, BK/OYAn 3CTETUKY HAayYHOro TBOPYECTBA, NPUCYLLEro Gpusmyecko
HaykKe.

TPy4oBOro BOCNMUTaHUA:

® WHTepec K pa3nyHbim chepam NpopeccUoHanbHOM AeATENbHOCTH, B TOM YNC/e CBA3AHHbIM C
bU3MKON N TEXHUKOM, YMEHME COBEpLLATb 0CO3HAHHbIV Bbibop byayuiel npodeccun u
peann3oBblBaTb COBCTBEHHbIE XU3HEHHbIE NaHbI;

® [OTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMI0 M camoobpa3oBaHMIO B 061acTU PUIMKM HA NPOTAKEHUU
BCEM KU3HMW.



9KO/ZI0rnM4YeCKoro BoCnnUTaHmA:

CPOPMMPOBAHHOCTb 3KOOTMYECKOM KYNbTYpbl, 0CO3HaHME r106a/bHOro XapaKkTepa 3K0N0rMYeCcKuxX
npobnem;

NNaHMpPOBaHME M OCYLLECTB/IEHNE AENCTBMIA B OKPY)KaloLLe cpede Ha OCHOBE 3HaHUA Lenei
YCTOMUYMBOrO Pa3BUTMA Ye0BEYECTBa;

pacwmpeHne onbITa AeATeNbHOCTM 3KOOMMYECKON HanpPaBAEHHOCTM HA OCHOBE UMEIOLLMXCA 3HAHWA
no ¢pusuke.

LEHHOCTU HAY4YHOIO NO3HAHUA!

CcPOPMMPOBAHHOCTb MMPOBO33PEHMA, COOTBETCTBYIOLLENO COBPEMEHHOMY YPOBHIO Pa3BUTUA
du13MYecKon HayKu;

OCO3HaHMe UeHHOCTU Haquon AeATeNbHOCTU, TOTOBHOCTb B Nnpouecce nlyyvyeHumaA ¢M3MKM
OCyLecCTBNIATb NPOEKTHYO U NCCIeA0BaTE/IbCKYO OEATE/IbHOCTbD MHOUBUAYA/ZIbHO U B rpynne.

METAMPEAMETHbIE PE3Y/IbTATbI

Mo3HaBaTebHble YHUBEpPCA/ibHbIE y‘-IE6HbIe ILI,EI‘/JICTBIII’FI

basoBble formyeckune AEﬁCTBMH:

CaMoCToATe/IbHO GOPMYIMPOBATb M aKTyann3MpoBaTh Npobaemy, paccmaTpmBaTh €€ BCECTOPOHHE;
onpeaenaTb Leaun AeaTebHOCTH, 3a4aBaTb NapaMeTPbl U KPUTEPUU UX LOCTUNKEHUSR;
BbIAB/ATb 33KOHOMEPHOCTM 1 NPOTUBOPEUUS B PACCMATPUBAEMbIX GU3NYECKUX ABEHUAX;

pa3pabaTbiBaTb NaH pelleHns Npobaembl ¢ YYETOM aHa/IM3a UMEIOLLMXCA MaTepUanbHbIX U
HemMaTepuasbHbIX Pecypcos;

BHOCUTb KOPPEKTUBbI B AeATE/IbHOCTb, OLEHNBATh COOTBETCTBME PE3Y/IbTAaTOB LIeIAM, OLEHNBaTb
PUCKM NOCNeACTBUI AeATENbHOCTH;

KOOPAMHUPOBATb U BbINOHATb paboTy B yCNOBUAX PEANIbHOIO, BUPTYa/IbHOIO U KOMBUHUPOBAHHOIO
B3aMMOAenCcTBmS;

pPa3BnBaTb KpeaTUBHOE MblllNIEHNE NPU PELLEHUN XKUSHEHHDbIX npo6neM.

BasoBble nccneaoBaTenbcKme AencTBus:

BNnageTb Haquon TepMMHOI'IOI'I/Iel\;I, Klo4eBbIMUN NOHATUAMU U METO4AMMU ¢M3W~IGCKOI7I HAYKWH,;

B/IaZlETb HaBblKaMM y4ebHO-UCCNea0BaTENbCKOM U NMPOEKTHOWN AeaTeNbHOCTM B 06/1aCTN PU3MKY,
CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOSATE/IbHOMY MOWUCKY METOA0B pelleHuns 3aaad GU3NYecKkoro
coaepyKaHus, NPUMEHEHMUIO Pa3/INUYHbIX METO0B NO3HaHMUA;

BN1AAETb BUAAMM AEeATEeNIbHOCTU MO NOYYEeHUIO HOBOMO 3HAHWUSA, ero MHTEPNPEeTaLUu,
npeobpasoBaHMIO M NPUMEHEHUIO B PA3/INYHbIX y4eOHbIX CUTYyaLMAX, B TOM YMC/IE NPU CO34aHUU
y4€bHbIX NPOEKTOB B 061acT GU3UKY;



BbIABNATL MPUYNHHO-CEACTBEHHbIE CBA3M M aKTYaIM3MpPOBaTb 33434y, BblABUIaTb rMnoTesy eé
peLleHuns, Haxo4MTb APryMeHTbl AN A0KA3aTeIbCTBA CBOMX YTBEPKAEHMM, 334aBaTb NAapamMeTpbl 1
KPUTEPUU peLLeHus;

dHa/MM3NPOBATb NOJIy4EHHbIE B XO4€ pPeELIEHNA 3a4a4YM PE3Y/IbTATbl, KOUTUHECKUN OLLEHUBATL UX
AOCTOBEPHOCTb, MPOrHO3NpPOBaTb U3IMeHEHUNE B HOBbIX YC1OBUAX;

CTaBUTb M pOpPMYIMPOBaTb COBCTBEHHbIE 3a43a4M B 06pa3oBaTe/IbHOW 4eATeNbHOCTH, B TOM YUCae
npu U3y4eHnn GUsnku;

[,aBaTb OLEHKY HOBbIM CUTYaUMAM, OLEHNBATb NPUOBPETEHHDIN ONbIT;

YMETb NepeHOCUTb 3HaHMA MO pU3MKe B MPAKTUYECKYIO 001aCTb KU3HEAEeATEeIbHOCTY;
YMETb MHTErpnpoBaTb 3HAaHUA M3 Pa3HbIX NpeaMeTHbIX obnacTei;

BblABUraTb HOBbIE MAEN, NpeanaraTb OPUrMHA/bHbIE NOAXOAb! U PeLleHUs;

CTaBUTb NPo6aembl 1 334341, AOMYCKAIOLIME a/ibTEPHATUBHbIE PeLLeHMS.

PaboTta c MHpopmauymeit:

BJaAEeTb HaBblKamu noaydeHns nHdopmaumnm GpUsnyeckoro cogepaHmnsa U3 UCTOYHUKOB PasHbIX
TUMNOB, CAMOCTOATE/IbHO OCYLLLECTBAATb MOMUCK, aHaIU3, CUCTEMATU3ALMIO U MHTEPNPETaLMIO
MHPOPMaLUN PA3NYHBIX BUAOB U GOPM NpeacTaBAeHUS;

OLEHMBATb AOCTOBEPHOCTb MHPOPMaLNK;

MCMNONb30BaTb CPeACcTBa MHPOPMALMOHHBIX U KOMMYHUKALMOHHbBIX TEXHOIOTUIA B PeLUeHUN
KOTHUTUBHbIX, KOMMYHWUKATUBHbIX M OPraHU3aLMOHHbIX 3a4a4 ¢ cobntogeHnem TpeboBaHui
3ProHOMMKM, TEXHUKM HE30MaCHOCTH, TMIMeHbI, pecypcocbepekeHmns, NPaBOBbLIX U STUYECKUX HOPM,
HOpPM MHPOPMALMOHHOM Be3onacHoCTy;

€03/aBaTb TEKCTbl GM3NYECKOrO COAEPHKAHMA B PA3ANYHbIX GOPMATAX C Y4ETOM Ha3HaAYEHUA
nHpopMauumM 1 LeneBon aygmutopmm, BbiIbMpaa onTumanbHyto Gopmy npeacTaBAeHUs u
BM3yanM3aLmm.

KomMMyHWKaTUBHbIE YHUBEpPCA/IbHbIE yYebHble AencTBUsA:

OCYLLECTBAATb 06LEHME HA YPOKaX GU3MKM 1 BO BHEYPOUHOW AeATENbHOCTY;

pacno3HaBaTb NPeANOCbIIKA KOHGIMKTHBIX CUTYaUUIN U CMATYaTb KOHIMKTLI;

pa3BEPHYTO M SIOFMYHO M3/1araTb CBOKD TOUKY 3PEHMSA C UCMO/Ib30BaHNEM A3bIKOBbIX CPEACTS;
MOHMMaTb M UCMONb30BaTb NPENMYLLLECTBA KOMAHAHON U UHANBUAYANbHOW PaboThl;

BbI6MpaTb TEMATUKY N MEeTOLbl COBMECTHbIX ,ﬂ,eVICTBMVI C y‘-IéTOM 06LLI,VIX nHTEpPECOB U BO3MOXXHOCTEMN
KaX40ro 4ieHa KONNeKTUBa,

NPUHUMATb LM COBMECTHOM AeATeNbHOCTWU, OPraHU30BbIBaTb M KOOPAMHMPOBATL AEeNCTBMA NO eé
OOCTUNKEHMIO: COCTaBNATb NNaH AeNCTBMIA, pacnpeaenatb POaN C YYETOM MHEHWUI YYaCTHUKOB,
obcy»KaaTb pesyibTaTbl COBMECTHOM paboThi;



®  OUEHMBATb KAYeCTBO CBOETO BK/IAZA M KaKA0ro y4aCTHMKA KOMaHAbl B 06LWMIA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

e npeanaraTb HOBbIE NPOEKTbI, OLLEHNBATL MAEN C NO3ULLUM HOBU3HbI, OPUrMHAIbHOCTY,
NpPaKTUYeCKoM 3Ha4YMMOCTH;

® OCyL.ecCcTBNATb NO3UTUBHOE CTPpaTernyeckoe noseaeHume B Pas/IMvyHbIX CUTYaUUAX, NPOABNATb
TBOpPYECTBO U BOO6pa)KEHME, 6bITb MHUNUNATUBHbIM.

PerynaTueHble yHMBEpCanbHble yuebHble geicTBna
CamoopraHusauums:

® CaMOCTOATE/IbHO OCYyLLEeCTBNATb NO3HAaBaTE/IbHYIO AeATE/IbHOCTb B obnactn d)VI3VIKVI N aCTPOHOMUMU,
BbIABNATb I'Ip06ﬂ6MbI, CTaBuUTb U d)OpMynleOBaTb CObCTBEHHbIE 3a4a4u;

®  CaMOCTOATE/IbHO COCTaBAATb MJ1aH PeLleHMA PaCYETHbIX U KaUeCTBEHHbIX 3aa4, NAaH BbINOAHEHUSA
NpaKTUYecKomn paboTbl C YHETOM MMEIOLLIMXCS PECYPCOB, COOCTBEHHbIX BO3SMOMKHOCTEN U
npeanoYTeHni;

®  [aBaTb OL,EHKY HOBbIM CUTYaLMAM;

®  pacWMpATb paMKM yyebHOro npegmeTa Ha OCHOBE JIYHbIX NPEANOUYTEHUN;

® nenaTb OCO3HaHHbIN BbI6OP, apryMeHTUpPOBaTh ero, 6paTb Ha ceba OTBETCTBEHHOCTb 33 PELUEHME;
®  OLEHMBaTb NPUOBPETEHHDIN OMbIT;

e crnocobcTBoBaTb GOPMMUPOBAHMIO U NPOABIEHMIO 3pYyANULUK B 06/1aCTU GUIMKKN, MOCTOAHHO
NMoBbILWATb CBOW 06pa3oBaTesibHbIN U KyJIbTYPHbIN YPOBEHb.

CaMOKOHTpOﬂb, 3MOLI,MOHaI'IbeIﬁ UHTENNEKT:

e  [1aBaTb OLEHKY HOBbIM CUTYaLMAM, BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb, OLLEHMBATb COOTBETCTBUE
pe3yNbTaToB LEeNAM;

e B/ageTb HaBblKkamuM No3HaBaTeNbHOW pedNeKCUnN Kak 0CO3HaHMA CoBepLIaeMbIX 4eNCTBUIA U1
MbIC/IMTE/IbHbIX MPOLECCOB, MX PE3Y/1bTaTOB M OCHOBAHWI;

®  LCNONb30BaTb NPUEMBI pedaeKCUn AN OLEHKM CUTYyaL MK, Bbibopa BEPHOro peLleHus;
®  yMeTb OLEHNBaTb PUCKN N CBOEBPEMEHHO NMPUHMMATb PELLEHWNS MO UX CHUKEHMUIO;

®  MPUHMMATb MOTMBbI U apryMeHTbl APYrMX Npu aHann3e pesyibTaToB AeATebHOCTY;

® MPUHMMAaTL cebn, MOHMMasA CBOU HeJoCTaTKU U AOCTOMHCTBA;

® MPWUHMMATb MOTMBbI U apryMeHTbl APYTrMX NPU aHaNU3e pPes3ybTaToB AeATe/IbHOCTY;

e [puM3HaBaTb CBOE NMPaBO M NPaBO APYruX Ha OLWMOKM.

B npouecce AOCTUNKEHUA TNYHOCTHbIX Pe3y/1bTaToB OCBOEHMA NPOrpaMmmbl No GpU3MKe ANA YPOBHA cpeaHero
obuLero o6pa3oBaHNA y 06yYaloLLMXCA COBEPLIEHCTBYETCA SMOLIMOHAbHBIA MHTENNEKT, NpeanonaratoLmi
cbOpMMNPOBAHHOCTb:



®  CaMOCO3HAHMSA, BK/OYAKOLLErO CMNOCOBHOCTb MOHNMMATL CBOE IMOLMOHA/IbHOE COCTOAHME, BUAETb
Hanpae/aeHns pa3BUTUA CO6CTBEHHOM 3IMOLMOHaNbHOW cdepbl, 6bITb YBEPEHHLIM B Cebe;

®  CamoperyiMpoBaHus, BKIKOUYAKOLWErO CAMOKOHTPO/Ib, YMEHME MPUHMMATb OTBETCTBEHHOCTb 3a CBOE
noseaeHue, CNocobHOCTb aAanNTUPOBATLCA K SMOLMOHAbHBIM U3MEHEHUAM U NPOABAATL TMBKOCTb,
6bITb OTKPbITbIM HOBOMY;

° BHYTpEHHEVI MOTUBALLUN, BKI]I‘O‘-IaPOIJJ,Eﬁ cTpemnieHne K 40CTUXKEHUIO UeNN 1N ycnexy, OonTMMU3m,
UHUNUNATUBHOCTb, YyMeHUNe AeﬁCTBOBaTb, ncxoaAa ns CBouX BO3MOHOCTEW;

® 3MMNATUN, BKI'II-O'-iaIOLLI,EI‘;i CNOCOBHOCTb NOHMMATb 9MOUMOHaNbHOE COCTOAHUE APYTUX, Y4UTbIBATb €ro
npu ocywecTteBieHnmn O6LLI,EHMFI, CNOCOBHOCTL K CO4YyBCTBUIO U COMEPEKNBAHUIO,;

® COUMa/ZIbHbIX HAaBbIKOB, BK/IKOYaOLWNX CNOCOBHOCTb BbICTPanBaTb OTHOLWEHUA C APYTMMU NHOAbMU,
3a6OTMTbCFI, NpPoABAATb MHTEPEC U pPa3pellaTb KOH(I)!'IMI-(TbI.

MPEAMETHBbIE PE3Y/IbTATHI

K KoHLy 06yyeHus B 10 Knacce npeamMeTHbIe pe3yabTaTbl Ha YryB/1EHHOM YPOBHE AONKHbI OTPaXKaTb
cbOpPMMPOBAHHOCTb Y 0OYYAIOLLMXCA YMEHUNA:

®  MOHMMaTb PONb GUINKN B SKOHOMUYECKOW, TEXHOIOTMYECKOM, SKONOTMYECKOW, COLMANbHOM U
3TMYecKol chepax AeATeIbHOCTM YesIoBeKa, PO/ib U MecTo GpU3NKM B COBPEMEHHOM Hay4YHOM
KapTMHE MMpa, 3HaYeHMe onuncaTesIbHON, CUCTEMATU3UPYLOLWEN, OO BACHUTEIbHON U
NPOrHOCTUYECKOM QYHKUUI GU3NYECKON TEOPUN — MEXAHUKWN, MOJIEKYNAPHOM GU3UKK U
TEPMOANHAMMUKM, POoSb GU3NYECKON Teopumn B GOPMUPOBAHMUM NpeacTaBieHunit o pUsnyeckomn
KapTUHe MUpa;

®  pasfnMyaThb YCAOBUA MPUMEHUMOCTU Moaeneit GU3NYECKMX Ten U NPOLECCOB (ABAEHNN):
MHepLManbHaa cucTema oTcyéta, abCcontoTHO TBEPAOE TeN0, MaTepuasibHaA TOUKa,
paBHOYCKOpeHHOE ABUXKeHMe, cBoboaHoe NageHue, abcontoTHO ynpyrasa gedopmaumsa, abCcontoTHO
ynpyroe v abconoTHO HEeYNpyroe CTO/IKHOBEHMSA, MOAENN ra3a, *KMAKOCTU U TBEPAOro
(KpucTannmueckoro) Tena, nAeanbHbIM ras, TOMeYHbIN 3apag, O4HOPOAHOE 3/IEKTPUYECKOE NOE;

®  pasfinyath ycAoBuA (rpaHuLbl, 061acTU) NPUMEHUMOCTU GU3MYECKMX 3aKOHOB, MOHMMaTb BCeob LMt
xapaktep GyHAaMeHTabHbIX 3aKOHOB M OFPAHUYEHHOCTb MCMNO/b30BaHMA YaCTHbIX 3aKOHOB;

® aHaJ/IM3NpPOBaATbL U 06BACHATL MeXaHNYecKkue npoueccbl 1 ABNEHUA, NCNOJ1b3yA OCHOBHbIE
NON0XXeHNA U 3aKOHbl MeXaHUKU (OTHOCVITeJ'IbHOCTb mMmexaHun4ecKoro gsunxeHua, ¢opmynb|
KMHEMATUKN PAaBHOYCKOPEHHOTO ABUXKEHUA, npeo6pasoBaHMﬂ Fanunea gna ckopoctu m
nepemeLlleHun, 3aKkoHbl HbIOTOHA, NPUHLKUN OTHOCUTENbHOCTU [annnen, 3aKOH BCEMUPHOTO
TATrOTEHUA, 3aKOHbI COXPaHEHUNA MMNYy/1bCa U MeXaHNYeCKoM 9Heprmn, CeA3b pa6OTbI Cunbl C
M3MEHEHMEM MEXaHNYECKOMN 9HEeprnn, ycnosmAa pasHoBecuA TBép,CI,OFO Tena), npu aToOM
MCNOJ1b30BaTb MaTeMaTUYeCKOE Bblpa*KeHne 3aKOHOB, YKa3blBaTb yC/10BNA NPUMEHNUMOCTU
d)I/I3VI‘-IECKVIX 3aKOHOB! I'Ip806p33083HMI7| Fanunes, BTOPOIro N TpeTbEro 3aKOHOB HbloTOHA, 32aKOHOB
COXpaHeHNA nMmnynbCa n MeXaHUYeCKom 9HEPIrnn, 3aKOHa BCEMUPHOIO TATrOTEHUA;

®  aHa/M3MPOBaATb U OOBACHATL TEMIOBbIE NPOLECCHI U ABNEHUA, MCNONAb3YA OCHOBHbIE MOJIOXKEHUA
MKT 1 3aKOHbI MONEKYNAPHON GUINKM U TePMOAMHAMUKM (CBA3b AaBNEHUSA UAEANBHOTO rasa co
CpefHen KUHETUYECKOM aHeprmen Ten0Boro ABUXKEHMA U KOHLEHTPaLMEN ero MoIeKy, CBA3b
TeMMepaTypbl BELLECTBA CO CpeaHen KUHEeTUYECKOM SHeprnei TeNI0BOro ABMUMKEHUS ero 4acTud,
CBA3b AABNEHUNA NAEaIbHOTO ra3a C KOHLUEHTpaLUuein MOoNeKyl U ero TeMnepaTypomn, ypaBHeHue



MeHaeneesa—KnanepoHa, NepBblit 3aKOH TEPMOAMHAMMKM, 3aKOH COXPAHEHNA SHEPTUM B
TennoBbIX NpoLeccax), NPy 3TOM UCNOAb30BaTb MaTEMATUYECKOE BblpasKeHMe 3aKOHOB, YKa3blBaTb
YCN0BMA NPUMEHUMOCTH ypaBHeHUA MeHaeneesa—KnaneipoHa;

aHaM3MPOBaATb U OOBACHATL 3NEKTPUYECKUE ABEHUSA, UCNO/b3YSA OCHOBHbIE NONOMKEHUS U 3aKOHbI
3/1eKTPOAMHAMMKM (3aKOH COXPaHEHMS 3IEKTPUYECKOTO 3apaaa, 3akoH KyoHa, NoTeHUManbHOCTb
3/1eKTPOCTATUUYECKOTO NOAA, NPUHLMM CYNEepno3nLLMM NEKTPUYECKMX NOeR, NPy 3TOM yKa3biBan
YC/I0BMA NPUMEHMMOCTM 3aKoHa Ky/10Ha, a TaKXKe NPaKkTUYECKM BaXKHble COOTHOLLEHWA: 3aKOHbI Oma
AN1A y4acTKa Lenu v gNa 3aMKHYTOM 3/1eKTPMUECKOM Lenu, 3akoH [xkoyns—/leHua, npasmna
Kupxroda, 3akoHbl Papagen 41a 31eKTpoan3a);

onucbIBaTb GU3MYECKME MPOLECCHI U ABNEHUSA, UCNOJb3YS BE/IMYMHbI: MepeMelLeHne, CKOPOCTb,
YCKOPEHUE, UMMNYbC TeNa U CUCTEMbI TeJ1, CUAa, MOMEHT CU/bl, AaBNEHMe, NOTEHLMANbHAA SHEPrUa,
KMHETUYECKas sHepra, MexaHu4yecKkan saHeprus, paboTa cuibl, LEHTPOCTPEMUTE/IbHOE YCKOPEHUE,
CUNa TAXKECTU, CMAA YNPYrocTH, CMa TPEHWUA, MOLLHOCTb, 3HEepPrMsa B3aMMOLENCTBUA Tena ¢ 3emMnén
861131 eé NOBEPXHOCTM, SHEPIMA YyNpyroin aedpopmaLumn NPYKUHbI, KOJMYECTBO TEMNAOTbI,
abcontoTHaA Temnepatypa Tena, paboTa B TEPMOAMHAMMKE, BHYTPEHHSAA IHEPIUa UAeaIbHOro
04HOATOMHOTO rasa, paboTa naeanbHOro rasa, OTHOCUTE/IbHAA BAAXKHOCTb Bo3gyxa, KMNA,
naeanbHOro TENJ0BOro ABUraTeNs; 3/1IeKTpPUUYECKoe Nose, HaNpPAKEHHOCTb 3/1IEKTPUYECKOTO Mo,
HanpPAKEHHOCTb NOASA TOYEYHOTO 3aPALa UM 3aPAXKEHHOTO Wapa B BaKyyme U B AM3/IEKTPUKe,
noTeHUMan 371eKTPOCTaTUYECKOro Mo, Pa3HOCTb NOTEHLMAN0B, 31EKTPOABUKYLLAA CUAa, CUNa
TOKa, Hanps)eHWe, MOLLHOCTb TOKa, S/1IeKTPUYecKas EMKOCTb NJI0CKOro KOHAEHCaTopa,
COMPOTUBAEHME YYACTKA LEeNm C NOCAeA0BaTeNbHbIM U NapanienbHbIM COeaMHEeHMEM PEe3UCTOPOB,
3HEpPruA 3N1eKTPUYECKOro NosA KOHAEHCaTopa;

06bACHATL 0COBEHHOCTU NPOTEKaHUA PU3NYECKUX ABNEHUI: MEXaHMYECKOe ABUKEHWE, TENNOBOE
ABUWXKEHMe YacTuL, BelLecTea, TeNJ0Boe paBHoBecune, 6poyHOBCKoe ABUKeHUe, Anddysus,
ncnapeHue, KUNeHme n KoHaeHcaumsa, naasaeHne n KpUCTaaim3alms, HanpasieHHOCTb
Tenjonepenayu, 3NeKTpmn3aLmsa Tes, SIKBUNOTEHLMANbHOCTb NOBEPXHOCTM 3aPAKEHHOTO
NPOBOAHMKA;

NPOBOAMTb UCCNEA0BaHWE 3aBUCUMOCTU OAHOW GU3MYECKOW BEMYMHDBI OT APYroi ¢
MCNO/b30BaHMEM MPAMbIX U3MEPEHUIA, NPU STOM KOHCTPYMPOBATb YCTAaHOBKY, PUKCMPOBaTb
pe3ynbTaTbl NONYYEHHOM 3aBUCUMOCTU GUSMYECKUX BEIMYMH B BUAE rPadMKOB C y4ETOM
abCoOTHBIX NOrpeLwHoCTe USMEPEHUIA, AeNaTb BbIBOAbI MO pe3yabTaTaM UCCAeL0BaHNS;

NPOBOANTb KOCBEHHbIE U3MEPEHUA GU3UYECKUX BEINYNH, MPU 3TOM BblbUpPaTb ONTUMabHbIN METO/,
M3MepeHMsA, OLLeHMBaTb abCONOTHbIE M OTHOCUTE/IbHbIE MOFPELIHOCTU NPAMbIX U KOCBEHHbIX
nU3MepeHui;

NPoBOAMUTb ONbIThbI MO NPOBEPKE NPEANOKEHHOM TMNOTe3bl: N1aHMPOBaTb 3KCNEePUMEHT, cobupaTb
3KCNepMMEHTaNbHYIO YCTaHOBKY, aHaM3MPOBaTh NOAYyYeHHble pe3ybTaThl U AenaTb BbiBOA O
cTaTyce npeasoKeHHOM rmMnoTesbl;

cobntoaaTb Npasuaa 6esonacHoro Tpyaa npu NpoBeLeHUMM UCCNeA0BAHMIA B paMKax y4ebHoro
3KCNepuMeHTa, NPakTUKymMma U yyebHo-nccaen0BaTeIbCKOM U NPOEKTHOM AeATeIbHOCTU C
MCMNONb30BaHNEM NU3MEPUTENbHBIX YCTPOICTB U NabopaTopHoro obopyaoBaHuUs;

pelaTb pacy€THble 3a4a4n C ABHO 3aA4aHHOM U HeABHO 3aaHHOMN GU3MYECKO MOaenbio: Ha
OCHOBaHMM aHaIN3a YC/1I0BMA 06OCHOBBLIBATbL BbIOOP PU3MUYECKON MOAENN, OTBEYAIOLLEN
TpeboBaHUAM 3a4a4n, NPUMEHATb GOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTM U NOCTYNATbl GUINYECKUX



TEOPWI NPU UCMONb30BaHNN MaTeEMATUYECKMX METOA0B PelleHuns 3a4a4, NPOBOANTL PACYEThI Ha
OCHOBaHWUM UMEIOLLMXCA AAHHbIX, aHANIM3MPOBaATb PE3y/IbTaTbl U KOPPEKTUPOBATb METOAbI PeLleHns
C YYETOM MONYYEHHbIX PE3Y/1bTATOB;

®  pellaTb KauyecTBEHHbIE 3343a4u, Tpebylolme NPMMEHEHUA 3HAHUIT U3 Pa3HbIX Pa3gesioB Kypca
bU3UKM, a TaKXKe MHTerpaumm 3HaHMI U3 ApyrMx NpeamMeToB ecTecTBeHHO-HayYHOoro LMKAa:
BbICTPaNBaTb JIOFMYECKYIO LLeMOYKY PacCyXAeHWNI C ONopoi Ha N3yYeHHbIE 3aKOHbl,
3aKOHOMEPHOCTU U PpU3NYECKME ABNEHUSA;

®  1ICNO/Ib30BaTb TEOPETUYECKME 3HAHUA ANA 0O BACHEHMA OCHOBHbIX NPUHUMMNOB PaboTbl
N3MepPUTENbHbLIX NPUBOPOB, TEXHUYECKMX YCTPOMUCTB U TEXHONIOTMYECKMX NPOLLECCOB;

® NPMBOAUTbL MPUMEPBI BKI3aAa POCCUMNCKUX U 3apyBeEXKHbIX YYEHBIX-OU3NKOB B PasBUTME HAYKK, B
06bACHEHME MPOLECCOB OKPYKAOLWEro M1Pa, B Pa3BUTUE TEXHUKM U TEXHOIOTUI;

®  aHa/M3MPOBaTb U OLLEHMBATb NOC/AEACTBMA ObITOBOM M NPON3BOACTBEHHOW AEeATE/IbHOCTU YE/IOBEKa,
CBA3AHHOM C GM3NYECKMMM NPOLLECCaMM, C NO3MLMIA SKoNorMYeckon besonacHoCcTH, NpeacTaBNeHUi
0 paLMOHaNbHOM NPUPOLONO/Ib30BAHUM, @ TAKKe Pa3yMHOM UCMO/b30BAHUM SOCTUNKEHUN HAYKN U
TEXHONOMIM ANs anbHEenLWero pasBUTMA YENOBEYECKOTO 06LEeCTBa;

®  MPUMEHSATb Pa3inYHble cnocobbl paboTbl ¢ MHGOPMaLMEN PU3MYECKOTO COAEPIKAHUSA C
NCMONb30BaHNEM COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOTUI, NPU 3TOM UCNONb30BaTb
coBpemeHHble MHGOPMaLMOHHbIE TEXHONOTMK A1 NOUCKA, NepepaboTKM 1 NpeabaBieHUs yuebHon
N Hay4YHO-MONYAAPHOM MHOPMALLUK, CTPYKTYPUPOBAHMA U MHTEPNPETALMN MHPOPMaALMK,
NONYYEHHOM N3 Pa3INYHbIX UCTOYHMKOB, KPUTUUYECKU aHaNU3MPOBaTb Noiydaemyto MHGOPMaLUIo U
OLEHMNBaTb e€ I0CTOBEPHOCTb Kak Ha OCHOBE MMEIOLLMXCA 3HaHWUI, TaKk U HAa OCHOBE aHan3a
WCTOYHUKA MHbOpMaLMK;

® [POABJIATbL OPraHMN3aLMOHHbIE N NO3HAaBaTE/IbHble YMEHUA CaMOCTOATE/IbHOIO npmo6peTeva HOBbIX
3HaHWI B npouecce BbINOJIHEHNA MNPOEKTHbLIX U y'-'IE6HO-VICCl'Ie,CI,OBaTEIIbCKMX pa60T;

e paboTaTb B rpynne c UCNOAHEHNEM PA3UYHbIX COLMANbHbIX PONEi, NAaHMPOBaTb PaboTy rpynnbl,
pauMOoHaNbHO pacnpesensaTb AeATeNIbHOCTb B HECTAaHAAPTHbIX CUTYaLMAX, aAeKBATHO OLEeHMBATb
BKNAA, KaXKA0ro 13 y4aCTHUKOB rpynmbl B pelleHne paccmaTpmMBaemoi npobaemsi;

®  MPOABAATbL MOTMBALMIO K OyayLLein npodeccMoHaibHOM AeATe/IbHOCTU Mo cneunanbHocTAM GU3NKO-
TEXHUYECKOro npodpuns.

K KoHLy 06yuyeHua B 11 kKnacce npegmeTHble pe3ybTaTbl HA Yry6AEHHOM YPOBHE LO/IKHbI OTPaXKaTb
chopMMpPOBAHHOCTL Y 0BYYatOLLMXCA YMEHWIA:

®  [OHUMATb POJIb PU3MUKM B SKOHOMMUYECKON, TEXHOIOTUUYECKOWN, COLIMANbHOM U 3TUYECKO chepax
0eATeNbHOCTUN YenoBeKa, Pob U MecTo GU3UKM B COBPEMEHHOM Hay4YHOW KapTUHE MUpa, Pob
aCTPOHOMMWU B NPAKTUYECKOW AeATEeIbHOCTU Ye/N0BEKA U Aa/IbHENLIEM HayYHO-TEXHUYECKOM
pa3BUTUK, 3HaUYEHUE ONUCaTeNIbHOM, CUCTEMATU3NPYIOLLEN, 0BBACHUTENbHOM N NPOrHOCTUYECKOW
bYHKUMIA dU3NYECKON TeOPUMN — 31EKTPOANHAMMKM, CNeLmnanbHON TEOPMM OTHOCUTENBHOCTY,
KBAaHTOBOM GU3NKN, POSib PU3NYECKON TEOPUM B POPMUPOBAHMN NPEACTaBAEHNI 0 PU3NYECKOMN
KapTUHe MMpa, MecTo GpU3NYECKO KapTUHbI MMpa B 06LLEM pPAaY COBPEMEHHbIX eCTeCTBEHHO-
Hay4HbIX NpeAcTaBieHuniA 0 NpuUpoae;

®  Pa3/zindaTb ycaosmnAa NPUMEHNMOCTU Mo,u,eneﬁ d)I/I3M‘-IECKVIX TEN N npoLleccoB (FIBJ'IGHMVI):
oAHOpPOAHOE 3/1eKTPUYeCKoeE N OAHOPOAHOE MAarHUTHOE NoaA, rapmoHUn4YecKkmne KOI'Ie6aHMFI,



MaTeMaTUUeCKMi MaaTHUK, AeaNbHbIN NPYXUHHbBIA MaaTHUK, TaPMOHUYECKMUE BOJIHbI, UAeabHbIN
KonebaTe ibHbI KOHTYP, TOHKaA JIMH3a, MoAeNiei aToma, aTOMHOrO A4pa M KBaHTOBOW MOeNu
cBeTa;

pa3nuyaTb yci0BUA (rpaHuLbl, 061acTM) MPUMEHMMOCTU GU3UUYECKNX 3aKOHOB, MOHMMATb BCEOb LN
XapaKktep ¢yHOAMEHTaNbHbIX 3aKOHOB M OrPaHUYEHHOCTb MCMOJIb30BAHWUA YaCTHbIX 3aKOHOB;

dHa/IM3NPOBaATb U 06BbACHATL 3/1eKTPOMarH1UTHbIe npoueccbl n ABneHnA, NCNOJ1b3yA OCHOBHbIE
NMOJIOXKEHMA N 3aKOHbI 3/IEKTPOAMHAMMKM U CNeLnanbHON TEOPUN OTHOCUTENbHOCTU (3aKOH
COXpPaHEeHMA 3NeKTPUYECKoro 3apaaa, cuna Amnepa, cmna JlopeHua, 3aKOH 3/1eKTPOMarHUTHOM
MHAYKUMK, npasuao fleHua, ceasb C caMoMHAYKLUMN B 3/IEMEHTE 3/1EKTPUYECKON Lenu co
CKOPOCTbIO U3MEHEHMA CUJIbl TOKA, NOCTY1aTbl CNeLMaibHOM TEOPUN OTHOCUTENBbHOCTU DUHLUTENHA);

aHaNU3MPOBaTb M 06BACHATL KBAHTOBbIE MPOLLECChI M ABAEHUSA, UCMO/b3yA MOIOKEHUA KBAHTOBOM
¢u13MKK (ypaBHeHMe DiHWTeNHa ana ¢otoaddeKTa, Nnepsblii M BTOPOM nocTynatel bopa, npuHumMn
COOTHOLLEHMA HeonpeaenéHHocTen Mei3eHbepra, 3aKOHbI COXPaHEeHUA 3apsAL0BOro M MaccoBOro

YMCen M 3HePrum B A4EPHbIX PeaKUMAX, 3aKOH PaaMOaKTMBHOrO pacrnaga);

ONUCbIBaTb GU3NYECKME NPOLLECCHI U ABAEHUSA, UCMONb3YA BEJIMUYNHDI: HANPAXKEHHOCTb
3N1EKTPUYECKOTO NOJA, NOTEHUMAN 3/TEKTPOCTAaTUYECKOTrO NS, Pa3HOCTb NOTEHLMANOB,
3NEKTPOABMIKYLLAA CUNA, UHAYKUMA MarHUTHOTO NO/A, MarHUTHbIA NOTOK, cuaa AMnepa,
WHAYKTUBHOCTb, 3/IEKTPOABUKYLLAA CUNA CAMOUHAYKLMMU, SHEPTUA MAarHUTHOTO MO/ MPOBOAHMKA C
TOKOM, PENATUBUCTCKUIA UMNYbC, NOSHAA SHEPIUA, SHEPTMA NOKOA CBOOOLHOMN YaCTULbl, SHEPTUA U
MMNyNbc GOTOHA, MACCOBOE YNCNO U 3apAa A4pa, SHEPIUA CBA3U AAP3;

06bACHATb 0OCOOEHHOCTM NPOTEKAHMA PUIMUYECKMX ABEHUIN: INEKTPOMArHUTHAA UHAYKLUNA,
CaMOMHAYKLMA, pe30HaHC, MHTepdepeHLna BOMH, AMbpaKLumua, Ancnepcms, NoJAHOe BHYTPEHHee
oTpaxkeHune, boToanekTpmyecknn apdekt (botoaddekT), anbda- 1 6eTa-pacnagbl agep, ramma-
usnyyeHue aaep, pusnyeckme NpUHLMMNbI CNEKTPANbHOIO aHanu3a u paboTbl Nasepa;

onpeaenaTb HanpasaeHNe UHAYKLUM MAarHUTHOro NONA NPOBOAHMKA C TOKOM, CUIbl AMnepa 1 Cuibl
JlopeHua;

CTPOUTb M306parkeHne, Co34aBaeMoe NAOCKMM 3ePKaioM, TOHKOW IMH30M, U PaccunTbIBaTb €ro
XapaKTepPUCTUKY;

NPUMEHATb OCHOBOMNOAraloLLne aCTPOHOMMUYECKUE MOHATUA, TEOPUN U 3aKOHbI ANS aHAM3a U
06bACHEHNA GU3MYECKMX MPOLLECCOB, NPOUCXOAALLMX B 3BE34aX, B 3BE3AHbIX CUCTEMAX, B
MeXKranakTuyeckom cpee; ABMM»KeHNa HebecHbIX Ten, 3BoouMn 38E34 1 BceneHHOM;

NpoBOAMUTb UCCNEeA0BaHNE 3aBUCUMOCTEN GU3NYECKUX BEIMYMH C UCMOIb30BAaHMEM NPAMbBIX
N3MepPEeHUI, MPU 3TOM KOHCTPYMPOBaTb YCTAaHOBKY, PUKCUPOBATL pe3y/ibTaTbl NOJYYEHHOM
33aBUCMMOCTU GUINYECKMX BENIMUYUH B BUAE rPAadUKOB C YH4ETOM abCONOTHBIX MOrPELLHOCTEN
N3MepeHUI, AeNaTb BbIBOAbI NO pPe3ybTaTaM UCCNEeL0BaHUS;

NPOBOANTb KOCBEHHbIE U3MEPEHUA GU3UYECKUX BENINYNH, MPU STOM BbIOUpPaTb ONTUMa/IbHbIN METOZ,
NU3MEpPEeHMA, OLLEeHMBaATb abCONIOTHbIE N OTHOCUTE/IbHbIE MOFPELIHOCTU NPAMbIX U KOCBEHHbIX
nU3MepeHuit;

NpPoBOAMUTb ONbIThbI MO NPOBEPKE NPEeANOKEHHOM TMNoTe3bl: NAaHMPOBaTb 3KCNepUMeEHT, cobupaTb
3KCNepMMEHTaNbHYIO YCTaHOBKY, aHaIM3MPOBaTh NOyYeHHble pPe3ybTaThl U AenaTb BbiBOA, O
cTaTyce npeasoKeHHoM rMnoTesbl;



onuncbiBaTb MmeTobl NONYyH4EHUA HAaYHYHbIX aCTPOHOMUYECKUX 3HaHI/Il7I;

cobntofaTh Npasuaa 6esonacHoro Tpyga npy NPoBeAeHUN UCCNef0BaHMA B paMKax yuebHoro
3KCNepMMEHTA, NPaKTUKYMa 1 y4ebHO-1Uccnes0BaTeIbCKOM U NPOEKTHOW AeATENbHOCTU C
NCMNO/b30BaHNEM N3MEPUTENbHBIX YCTPOICTB U NabopaTopHOro obopyaoBaHus;

pelwaTtb pacyéTHble 3a43a4M C ABHO 3a4aHHOM U HEAABHO 3aJaHHOM GU3MYEeCcKo Moaenbio: Ha
OCHOBaHMM aHaNM3a yCAoBUA BbIBUPaTb dM3nYeckne moaenu, oTeedatolme TpebosaHMAM 3a4a4n,
NPUMeHATb GOPMYJIbl, 3aKOHbI, 3aKOHOMEPHOCTM U MOCTYNaTbl GPUINYECKUX TEOPUI NPU
MCMONb30BaHUN MaTeEMaTUUYECKMX METOZ0B pelleHnaA 3a4a4, NPOBOAUTb PAacYETbl HA OCHOBAHUMU
MMeEIoLLIMXCA AaHHbIX, aHaIM3UPOBaTb Pe3y/bTaTbl U KOPPEKTMPOBATbL METO/bI PELLEeHNA C y4ETOM
MOJIYYEHHbIX Pe3y/bTaToB;

pelwaTb KayecTBeHHbIe 3a4a4K, TpebytoLme NpUMeHeHMA 3HAHMI M3 PasHbIX Pa3aesios Kypca
bVU3MKHK, @ TaKXKe MHTErpauym s3HaHUM U3 Apyrux NpeameToB eCTeCTBEHHO-HAYYHOrO LMKAa:
BbICTPANBATb JIOFMYECKYHO LLeMOYKY PAcCyKAEHUIM C ONOPOM Ha M3yYeHHble 3aKOHbl,
3aKOHOMEPHOCTU U PU3NYECKME ABNEHWUS;

MCcnoab30BaTb TeOpPeETUYECKUNE 3HAHNA ONA 06bACHEHUSA OCHOBHbIX npuHUMNoB pa6OTbI
NU3MePUTENDBbHbIX I'IpM60pOB, TEXHUYECKNX yCTpOVICTB N TEXHO/TONMYECKNX NpoLeccos;

NPUBOAUTL MPUMEPbI BKNAAA POCCUNCKMX U 3apyBeKHbIX YY4EHbIX-PUINKOB B Pa3BUTUE HAYKW, B
06bACHEHME NPOLLECCOB OKPYKAOLWErO MUPA, B PAa3BUTUE TEXHUKMN U TEXHONOTUIA;

aHaNM3MpoBaTb 1 OLLEHMBATbL NOCNEACTBUA HbITOBOM M NPOU3BOACTBEHHOW eATEIbHOCTN Ye/10BEKa,
CBA3aHHOWM C PU3NYECKMMM NpoLEeccaMu, C NO3ULMIA SKoNorMYeckon 6esonacHoCcTH, NpeacTaBaAeHUi
0 PaLMOHaNbHOM NPUPOAOMNOIb30BaHMM, @ TAKXKE Pa3yMHOM UCMO/b30BaHUMN AOCTUNKEHMIA HAYKU U
TEXHO/IOTUIM ANs faNbHENLWEero pa3BUTMA YeN0BeYeCKoro 0bLwecTsa;

NPUMEHATb Pas/inyHble cnocobbl paboTbl ¢ MHGOPMaLMeln GU3NYECKOTO COAEPKAHUA C
MCNO/Ib30BaHMEM COBPEMEHHbIX MHPOPMALMOHHbIX TEXHOIOMMIA, NPU 3TOM MCMOAb30BaTb
coBpeMeHHble MHPOPMALMOHHbIE TEXHOIOTUK ANs MOUCKA, NepepaboTKu 1 NpeabaBiaeHUs y4ebHo
M Hay4YHO-MONYNAPHOM MHOPMALLMM, CTPYKTYPMPOBAHMUA N MHTEPNpEeTauumn MHbopmaLmm,
MONYYEHHOMN U3 Pa3INYHbBIX UCTOYHMKOB, KPUTUYECKN aHaNIM3NPOBaTL Noaydaemyto MHbopmaumio 1
OLUEHMBATb €€ JO0CTOBEPHOCTb Kak Ha OCHOBE MMEHLLMXCA 3HAHWUM, TaK M Ha OCHOBE aHa/M3a
MCTOYHMKA MHbOPMaLUK;

NpPoAB/IATb OPraHN3aLMOHHbIE U NO3HAaBaTE/IbHblE YMEHUA CaMOCTOATE/NIbHOIO ﬂpMOGpETeHMFI HOBbIX
3HaHWI B npouecce BbiINONIHEHNA NMPOEKTHbLIX U y‘-le6HO-MCC/'Ie,EI,OBaTEJ'IbCKMX pa60T;

paboTaTb B rpynmne ¢ UICMOJAHEHWEM PA3/IMYHbIX COLMANbHbIX POael, NNaHNpoBaTb paboTy rpynnsl,
paLMOHaNbHO pacnpesensTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYaLLMAX, AAEKBATHO OLEHMNBATD
BK/1aZ, KQXXA0r0 13 Y4aCTHUKOB rpynnbl B peLLeHME paccMmaTpuBaemoin npobaemsl;

NPOoABAATL MOTUBALMIO K ByayLuein npodeccMoHanbHOM 4eATEeNbHOCTH NO cneunanbHoCTAM GU3NKO-
TexHu4Yeckoro npoduns.



TEMATUYECKOE MNMJTAHMPOBAHUE

10 KNTACC
KonnyectBo yacos
Ne | HaumeHoBaHMe pa3genos u DNEeKTPOHHble (undpoBsble)
n/n | Tem nporpammbi Beero KoHTponbHble MpaKkTnueckne obpasoBaTenbHble pecypchbl
paboTbl paboTbl

Pasgen 1. HAYYHbI METOZ NO3HAHWA NPUPOAbI

Hay4yHbIn meToA NO3HaHMA

1.1 6 0 0 bubanorteka LIOK
npmpoAapl

MToro no pasgeny 6

Paspen 2. MEXAHUKA

2.1 | KnuHematuka 10 1 0 Bubaunorteka LLOK
2.2 | AvHamuKa 10 0 0 Bubaunoteka LOK
2.3 | Cratmnka TBEpAOro Tena 5 1 0 Bubnaunortexka LOK

3aKOHbl COXpaHeHMUA B
2.4 10 1 0 Bubaunorteka LOK
MeXaHuKe

MToro no pasgeny 35

Pasgen 3. MOJIEKYIAPHAA ®U3NKA U TEPMOANHAMUKA

OcHoBblI

3.1 | MoNeKyNspHOKMHETUYECKOMN 15 1 0 Bubanoreka LLIOK
Teopum
TepmoanHamuka.Tennosble

3.2 20 1 0 Bubnunortexka LOK

MallUHbI

ArperaTHble COCTOAHUA

3.3 | sewwecTtBa. Pa3oBble 14 1 0 Bubanorteka LLOK
nepexoabl
MTtoro no pasaeny 49

Paspen 4. SNEKTPOANHAMUKA

4.1 | DneKkTpuyeckoe nosne 24 1 0 bnubanoteka LIOK

MOCTOSAIHHbBIN 3NEKTPUYECKUNI
4.2 24 1 0 bubaunoteka LIOK
TOK

4.3 | TOKM B pa3INYHbIX Cpeaax 6 0 0 Bubnmorteka LIOK
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Wtoro no pasgeny

54

Paszgen 5. ®U3NYECKUA NPAKTUKYM

5.1 | ®usunyeckuii NpakTUKym 16 0 16 Bubanorteka LLOK

MToro no pasgeny 16

PesepBHOe Bpems 10 0 0 Bubanorteka LLOK

OBLLEE KOJTMYECTBO YACOB NO

170 8 16
MPOTPAMME
11 KNACC
Konunyectso yacos
Ne HanmeHoBaHMe pas3aenos u DNEeKTPOHHbIe (undposble)
n/n | Tem nporpammbl Bcero KoHTposibHble MpakTnyeckune 0b6pa3oBaTesibHble pecypcbl
paboTbl paboTbl

Pasgen 1. S/IEKTPOANHAMMUKA

1.1 MarHuTHoe none 14 0 0 Bubaunorteka LOK
DNeKTPOMarHMTHaA

1.2 13 1 0 Bubanorteka LOK
MHAYKUMA

MToro no pasgeny 27

Paspen 2. KOJIEBAHNA N BOJ/THbI

2.1 MexaHun4yeckue KonebaHus 10 0 0 Bubanorteka LIOK
DNeKTPOMarHUTHble

2.2 15 0 0 bubanorteka LIOK
KonebaHun
MexaHunyeckue u

2.3 10 1 0 Bubanoteka LIOK
3/IEKTPOMArHUTHbIE BOJIHbI

2.4 OnTuKa 25 1 0 bubanoteka LIOK

MTtoro no pasaeny 60

Pasgen 3. OCHOBbI CNELMANIBHON TEOPUN OTHOCUTENIbHOCTU

3.1 OcHosbl CTO

Bnbanorteka LLOK

WToro no pasgeny
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Paspen 4. KBAHTOBAA ®U3NKA

KopnycKynapHO-BOHOBOW
41 priyckyniap 15 0 0 bubanoteka LIOK
Ayanusm
4.2 dunsnka atoma 5 0 0 bubanoteka LIOK
dunsnKa aToMHOro agpa u
4.3 5 0 0 bubanoteka LIOK
3/IeMeHTapHbIX YacTuLy
MToro no pasgeny 25
Pasgen 5. 3JIEMEHTbI ACTPOHOMWN N ACTPOPU3NKU
DN1eMeHTbl aCTPOHOMUU U
5.1 12 0 0 Bubanorteka LOK
acTpodm3nKK
MToro no pasgeny 12
Pasgen 6. PUSNYECKUA NPAKTUKYM
6.1 DuUsnYeCcKnt NPakTUKYM 16 0 16 bubanoteka LIOK
MToro no pasgeny 16
Pasgen 7. OBOBLUAKLLEE NMOBTOPEHUE
CuctemaTtmsauma n
0606uweHne npeagmeTHOro
coAepKaHuA 1 onbiTa
7.1 heATeNIbHOCTN, 15 0 0 bubanoteka LLOK
NpnobpeTéHHOro nNpu
n3yyeHumn Kypca ¢omnsmnkm 10 —
11 knaccos
MToro no pasgeny 15
PesepsHoOe Bpems 10 0 0 bubanoteka LIOK
OBLLEE KO/TMYECTBO YACOB MO
170 4 16 --
MPOTPAMME
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MOYPOYHOE NJTAHMPOBAHUE

10 K/TACC
Konunyectso yacos

Ne JaTta DNEKTPOHHbIe LNppoBbIE
Tema ypoKa

n/n Beero KoHTponbHble MpaKTnyeckme n3y4yeHus obpasoBaTtenbHble pecypchbl

paboTbl paboTbl

1 dusmka — dpyHAaMeHTaNbHaAA HayKa O npupoae 1 0 0 - bubanoteka LLOK
Hay4HbI meToa NO3HAHUA U MEeToAbl UCCNeA0BaHMA

2 . 1 0 0 --- BubanoTeka LIOK
dU3NYECKUX ABNEHUI
DKCNepUMEHT 1 TeOPUA B NPOLLECCe NO3HAHMA NPUPOabI.

3 1 0 0 --- bubanorteka LLOK
HabniogeHune n akcnepuMeHT B pusnke

4 Cnocobbl nsmepeHns GprU3nYeCKUX BeIMUYUH 1 0 0 - Bubanoteka LLOK
AbcontoTHaA U 0OTHOCUTENbHAA NOrPELIHOCTU U3MEPEHUIA

5 1 0 0 - Bubaunorteka LLOK
OUBNYECKUX BENUUUH
MogaenupoBaHue B dpunsnke. Ponb u mecto GmnsnkM B

6 GOpPMNPOBAHNM COBPEMEHHOM HAY4YHOM KapTUHbI MUPa, B 1 0 0 - Bubanoteka LLOK
NPaKTUYECKOWN AeATEeIbHOCTU Ntoaen
MexaHunyeckoe gsueHune. Cuctema otcyeTa.

7 OTHOCUTENIbHOCTb MeXaHMYecKoro AsuxeHuna. Npamas n 1 0 0 - bubanoTeka LIOK
obpaTHas 3aZa4n MexaHUKK
Paguyc-BeKTOp MaTepuaibHOM TOYKM, €ro NPOoeKLMm Ha OCK

8 KoopauHat. Tpaektopua. NMepemelweHme. CKOpoOCTb. Ux 1 0 0 - bubanoteka LLOK
NPOEKLUUM Ha OCU KOOpAMHAT

9 PaBHOMepHOEe NpAMonHeHoe asuKeHue. Npaduyeckoe 1 0 0 - bubanorteka LLOK
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onncaHMe paBHOMEpPHOTIo l'lpﬂMOl'II/IHEﬁHOI'O ABUNXKEHUA

10 CnoxkeHue nepemeLlLeHnit n ckopocTeit. PelweHne 3agau - bubanoteka LLOK
HepasHomepHoe agueHne. MrHOBeHHas CKOPOCTb.

11 YckopeHue. MpamonnHenHoe aBUM»KeHMe C NOCTOAHHbIM - bubanoteka LLOK
YCKOpeHnem
lpadmyeckoe onucaHme NPAMOANHENHOTO ABUNKEHUA C

12 - bubanoteka LIOK
NOCTOAHHbIM YCKOPEeHMeM
CsobogHoe nageHue. YcKopeHne cBo604HOMo NageHus.

13 3aBMCUMOCTb KOOPAMHAT, CKOPOCTU, YCKOPEHUA OT BpeMeHM - bubanoteka LIOK
M nx rpadpuKkn

14 [BuxkeHune Tena, 6poLeHHOro Noa yriom K ropusoHTy --- bubanoteka LLOK
KpuBonnHeliHoe asuxkeHue. [BUKEHME MO OKPYKHOCTH.

15 YrnoBas n nnHenMHas ckopocTb. Mepunoa n YactoTa. --- bubanoteka LLOK
LeHTpocTpemunTenbHoe 1 NOJIHOE YCKopeHue

16 KoHTponbHan paboTta no teme "KnHemaTtunka" - bubanoteka LLOK
MepBblIvi 3aKoH HbloToHa. MHepumanbHble CUCTEMbI OTCYETA.

17 MpuHuMn oTHocnTenbHOCTU Nanunnea. HenHepunanbHble - bubanoteka LLOK
CUCTEeMbl OTCYETa
Cuna. PaBHogeNcTBYOWAA cnna. BTopoit 3akoH HbtoToHa.

18 - bubanoteka LIOK
Macca

19 B3anmogeiictene Ten. TpeTnit 3akoH HbtoToHa --- BubanoTeka LIOK

20 --- Bubaunorteka LLOK

anHLI,VII'I cynepno3unuun cuan. PeweHune 3agay Ha
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npuMeHeHNe 3aKOHOB HbtoTOHa

21

3aKOH BCEMUPHOIO TArOTEHUA. DKBUBANNEHTHOCTb
rPaBUTaALMOHHOMN N MHEPTHOM Macchbl

Bubaunorteka LIOK

22

Cuna TAXecTu n yckopeHume CBO60p,HOI'O nageHunA

bubaunorteka LIOK

23

[BuWKeHne HebeCHbIX TeN U X UCKYCCTBEHHBIX CMYTHUKOB.
MepBas KOCMUYECKan CKOPOCTb. 3aKoHbl Kennepa

Bubanorteka LLOK

24

Cwna ynpyrocTtu. 3akoH lN'yKa. Bec Tena

Bubaunorteka LLOK

25

Cuna TpeHua. Mpupoaa v Bnabl CUA TpeHuA. [iBuxeHne B
UOKOCTU U ras3e € y4TOM CUbI CONPOTUBNEHUA Cpeabl

Bubaunorteka LIOK

Bubaunorteka LLOK

26

HasneHue. lnapoctatnyeckoe gasneHve. Cuna Apxumesa

Bubaunoteka LIOK

27

ABCONOTHO TBEpPAOE TEeNO. |_|OCTyI'IaTe}'IbHOE n
BpalwaTenbHOE ABUXKEHNE TBEPAOTIO Te1a

Bubaunorteka LLOK

28

MoMeHT cubl OTHOCUTENbHO OCK BpaleHuA. Naevo cunol

Bubaunorteka LLOK

29

CnoxeHue cun, NPUNOXKEHHbIX K TBEpAOMY Teny. LleHTp
TAMECTU Tena. YCN0oBMA paBHOBECUA TBEpA0ro Tena. Buapi
paBHoOBeCUSA

Bubaunorteka LLIOK

30

PeweHne 3apau

Bubaunorteka LIOK

31

KoHTponbHana pabota no teme "[uHamuka. CTaTuKa
TBEpAOro Tena"

Bubnaunorteka LIOK

32

MmMnynbc matepranbHOM TOUYKU, CUCTEMbI MaTepUanbHbIX
Touek. LleHTp macc cuctembl maTepuasibHbIX TOYEK.
Teopema 0 ABMMEHMM LIEHTPa Macc

Bubaunorteka LLOK
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MMI'IYﬂbC CUibl U UIBMEHEHNE MMNYyNIbCa TENa. 3aKoH

33 --- BubanoTeka LLIOK
CcoXpaHeHMA nmnynbca. PeakTneHoe asukeHne
MOMEHT MMNy/ibCa MaTepuanbHOM TOUKK. NpeacTaBneHune o

34 --- bubanoTeka LLIOK
COXPaHEHMN MOMEHTA MMMNY/bCA B LLEHTPaJIbHbIX MONAX

35 PeweHwe 3agau --- Bubaunorteka LLOK
PaboTa cuibl Ha MaNOM M Ha KOHEYHOM MepeMELLEHNN.

36 lpaduuyeckoe npeacrassieHne paboTbl cuabl. MoLWHOCTbL Bubanoteka LLOK
CUNbI
KnHeTnyeckas sHeprua. Teopema 06 MsmeHeHumn

37 . . - Bubanoteka LLOK
KMHETUYECKOM SHEPTUN MATEPUANbHOM TOYKM
MoTeHUManbHble M HENOTEHLMANAbHbIE CUbI.

38 --- Bubaunorteka LLOK
MoTeHuManbHan sHeprmua. Bropas Kocmuyeckasa CKopocTb
TpeTba KocMUYecKkana cKopocTb. CBA3b paboTbl
HEeMNoTeHLMANbHbIX CUN C USMEHEHNEM MEXaHNYECKOM

39 . --- bubanoTeka LLIOK
3HEepPrum cuctemMbl Tes. 3aKOH COXPaHEHUA MeXaHUYeCcKoMn
aHeprum
Ynpyrue 1 Heynpyrve cToKHOBeHWA. YpaBHeHne bepHynnu

40 . - bubanorteka LLOK
ONA NAEANbHOM KUAKOCTU
KoHTponbHasa paboTa no Teme "3aKOHbI COXpaHEHUSA B

41 | - bubnnoreka LIOK
MexaHUKe
PasBuTMe npenctaBaeHunii o npupose Tennotol. OCHOBHblE

42 --- bubanorteka LLIOK
nonoxeHuna MKT. Onuddy3ma. bpoyHoBCKOe ABUKEHME

43 CTpoeHue razoobpasHbIX, *KUAKUX U TBEPAbIX Tes. XapaKTep BubanoTeka LIOK

ABUXEHNA U B3aVIMOLI,El71CTBMFI 4acCTuy, Beulectsa
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44

Macca v paamepbl monekyn (atomos). Konnuectso
BewecTsa. [locTtoAHHaa ABoragpo

Bubanorteka LLOK

45

Temnepatypa. Tennosoe pasHosecue. LLkana Uenbcua

Bubaunorteka LLOK

46

PeweHwne 3agau

bubaunorteka LIOK

47

NaeanbHbIn ra3. [a30Bble 3aKOHbI

Bubaunorteka LLOK

48

YpasHeHne MeHaeneeBa-KnanenpoHa. PeweHune 3agav

Bubaunorteka LLOK

49

AbcontoTHas TemnepaTypa. 3akoH JanbToHa

Bubanorteka LLOK

50

M3onpouecchl B MaeanbHOM rase C MoCTOAHHbIM
KONMYECTBOM BeLLecTBa

Bubaunorteka LLOK

51

lpadmueckoe npeacTas/ieHne N30MNPOLECCOB: U30TEPMA,
n3oxopa, nsobapa

Bubaunorteka LIOK

52

OcHoBHoe ypaBHeHne MKT

Bubaunorteka LIOK

53

PeweHwne 3apay

Bubaunorteka LLOK

54

CBA3b abcoIOTHOM TemnepaTypbl TEPMOAMHAMMUYECKOM
CUCTEMbI CO CpeaHEN KUHETUYECKOM sHepruen
NnocTynaTesIbHOro TEN/I0BOro ABUXKEHUA eé YacTuL,

Bubaunorteka LLOK

55

0606uieHme 1 cucTemaTnsaumns 3HaHMM no Teme "OCHOBbI
MKT"

Bubaunorteka LLOK

56

KoHTposnbHan pabota no teme "OcHoBbl MKT"

Bubaunorteka LLIOK

57

TepmogmHamunyeckaa cuctema. 3afaHMe BHELHMX YCI0BUI
ana T cuctembl. BHelWwHWe 1 BHYTPEHHMe napameTpbl.

bubaunorteka LLOK
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I'Iapameprl T/[, cuctembl Kak cpegHune 3Ha4YeHnA BEINYUH,
OMUCbIBAOLWMX €€ Ha MUKPOCKOMMUYECKOM YpOBHE

58

HYI'IEBOE Ha4az10 TepMOoOgNHaMUKN. CaMOI'IpOI/I3BOﬂbHaﬂ
penakcauua T cuctembl K TeNN10BOMY PaBHOBECUIO

Bubaunorteka LLOK

59

Mogenb naeanbHoOro rasa B TepmognHamuke. Ycaosus
NPUMEHUMOCTHU 3TOM Moaenu

Bubaunorteka LLOK

60

YpaBHeHne MeHaeneeBa-KnanenpoHa u BbipaxkeHue ana
BHYTPEHHEeN aHeprum

Bubaunorteka LLIOK

61

BblpaxkeHune AnA BHyTPEHHEN 3HepPrmm og4HO0AaTOMHOIo
naeanbHoOro rasa. Keasucratmyeckme n HectaTudeckme
npoueccsl

Bubanorteka LLOK

62

dnemeHTapHasa paboTta B TepMoaMHaMUKe. BbluncneHue
paboTbl No rpadumKy npouecca Ha pV-guarpamme

bubanorteka LLOK

63

Tennonepegaya Kak cnocob nsmeHeHUsa BHYTPEeHHeH
sHeprun T cuctembl 6e3 coBeplieHuns paboTbl

Bubaunorteka LLOK

64

KoHBeKLMsA, Ten10NpoBoAHOCTb, U3IyYeHue

Bubaunorteka LLOK

65

Konnuyectso TennoTbl. TENI0OEMKOCTb TeNa. YaenbHaa u
MONAPHAA TENJIOEMKOCTM BelecTBa. YaenbHaA TennoTa
CropaHua Tonamea

Bubaunorteka LLOK

66

PacyéT Konnyecrtsa TenNN0Tbl NpU Tenaonepeaaye

Bubaunorteka LIOK

67

MoHAThe 06 agnabaTHom npouecce. Mepsblii 3aKOH
TEPMOANHAMUKM

Bubnunorteka LLIOK
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68

Konnyectso TennoTbl U paboTa Kak Mepbl USMEHEHUA
BHYTpPeHHel aHeprun T cuctemol

Bubanorteka LLOK

69

BTOpOl‘;i 3adKOH TEPMOgNHaMUKN ON1A PABHOBECHbIX U
HepaBHOBECHbIX NPOLUECCOB. HEO6paTMMOCTb NPUPOAHbIX
npoueccos

Bubnaunorteka LLIOK

70

MpuHUMNbI gercTBNA TeNN0BbIX MalwnH. KN4

bubnunorteka LLIOK

71

MakcumanbHoe 3HavyeHue KA. LUmkn KapHo

Bubaunorteka LLIOK

72

PeweHwne 3agau

Bubnaunorteka LLIOK

73

JKoNOrMYecKme acneKTbl UCNOAb30BAHUA TENNO0BbIX
Aurateneit. TennoBoe 3arpA3HEHNE OKpyKaloLWwei cpeapl

Bubaunorteka LLOK

74

PeweHwne 3apay

Bubaunorteka LLIOK

75

0606ueHne U cucTemaTnauma 3HaHUIM No Teme
"TepmoanHamuKa. TensioBble MalnUHbI"

Bubaunoteka LIOK

76

KoHTposbHanA paboTta no Teme "TepmogmHamuka. Tennosble
MaLlUHbI"

Bubnaunorteka LIOK

77

MapoobpasoBaHuMe N KOHZEHcaumsA. MicnapeHue 1 KuneHue.
YaenbHas TennoTa napoobpasoBaHua

bubnunorteka LLIOK

78

HacblweHHble M HeHacblLWeHHble Napbl. KayecTBeHHan
3aBMCMMOCTb MIOTHOCTU U AaBAEHUA HACbIWEHHOro Napa oT
TEeMMepaTypbl, UX HE3aBMCUMOCTb OT 06'bEMA HaCbILLLEHHOrO
napa. 3aBMCMMOCTb TEMNEPATYPbI KUMEHUA OT AaBNEHUA B
HUOKOCTU

Bubaunorteka LLOK

79

BnaxHoOCTb BO34yXxa. ABCcontoTHaA U OTHOCUTE/IbHAS

Bubanorteka LLOK
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B/1aXXHOCTb

80

PeweHwne 3agau

Bubaunorteka LLOK

81

Teépaoe Teno. Kpucrananyeckune n amopdHole Tena.
AHM30TPONMA CBOMCTB KPUCTANNOB

bubanorteka LLIOK

82

MnaBneHue v KpUcTanausauma. YaenoHasa Tennorta
nnasneHunn. Cyéanmaums

Bubanorteka LLOK

83

Jedopmaumm TBEpAOro Tena. PactaxeHune u cxkatne. Casur.
Moaynb HOHra. Mpegen ynpyrnx gebopmaumi

bubaunorteka LLOK

84

TennoBsoe paclimpeHme XNOKoCcTen 1 TBEPAbIX Tes.
AHrapMoHM3M TenaoBbIX KonebaHnit YyacTul, BelecTsa

Bubaunorteka LLOK

85

MNpeobpasoBaHue sHeprum B $pa3oBbIX Nepexoaax

Bubaunorteka LLIOK

86

YpaBHeHue TennoBoro 6anaHca

Bubnaunorteka LLOK

87

PeweHwne 3agay

Bubaunorteka LLOK

88

MoBepxHOCTHOE HaTsaXeHWe. KanunnapHble ABAEHUS.
[aBneHune nog NCKPUBAEHHOM NOBEPXHOCTbLIO XUAKOCTU.
®opmyna Nannaca

Bubaunorteka LLIOK

89

06o0b6ueHMe N cuctemaTmsauma 3HaHU No Teme

"ArperaTHble COCTOHMSA BewecTBa. PasoBble nepexoabl'

Bubaunorteka LLIOK

90

KoHTponbHan pabota no teme "ArperaTtHble COCTOAHUA
BelecTsa. Pasosble nepexoab!"”

Bubaunorteka LIOK

91

dNeKTpu3auma Ten 1 eé NPosaBaAeHUA. DNEKTPUYECKNI
3apaga. [1sa Buaa snekTpnyeckmnx 3apanos. [poBOAHMKNY,

bubnunorteka LLIOK
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ANINEKTPUKU N NONYyNPOBOAHUKN

92

dieMeHTapHbIN INEKTPUYECKNI 3apa. 3aKOH COXpaHeHua
3N1eKTPUYECKOro 3apaaa

Bubaunorteka LIOK

93

B3saumogelicteume 3apafoB. ToueyHble 3apaabl. 3aKoH
KynoHa

Bubaunorteka LLOK

94

PeweHwne 3agau

Bubaunoteka LIOK

Bubaunorteka LLIOK

95

JnekTpuyeckoe none. Ero geicTeme Ha anekTpnyeckme
3apAabl

Bubaunoteka LIOK

96

Hanpax)EéHHOCTb aneKTpuyeckoro noas. NMpobHbii 3apsa.
JINHUKM HaNPAXKEHHOCTM SNEKTPUYECKOro nonA.
OpHopoaHoe aneKkTpuyeckoe none

Bubaunorteka LLOK

97

MNoTeHUNanbHOCTb 3/1EKTPOCTATUYECKOIo NoNA. PasHocTb
NOTEHUMANOB U HanpAaxXeHune

Bubaunorteka LLOK

98

MNoTeHUManbHaA sHeprnAa 3apAaaa B 3/IeKTPOCTaTUHECKOM
none. [oTeHUMan sneKTPOCTaTU4ECKOro NonA

Bubaunorteka LLOK

99

Ceasb HaI'IpFI)KéHHOCTM nonAa n pasHoOCTK NOTeHLUMaNoB AnA
3/IEKTPOCTATUHECKOro noaa

Bubaunorteka LIOK

100

MPUHLMN Cynepnosnumnmn 3SNeKTPUYECKUX None

Bubnunorteka LLIOK

101

PeweHwne 3agay

Bubaunorteka LLOK

102

Mone ToyeyHoro 3apaga. Mone paBHOMEPHO 3apAXKeHHOM
cohepbl

Bubaunorteka LIOK
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103

Mone paBHOMEpPHO 3apsAXKeHHOro no o6vEMy wapa. Mone
paBHOMEPHO 3apsKeHHOW 6ECKOHEYHOM NIOCKOCTH

Bubanorteka LLOK

104

npOBO,CI,HMKI/I B 3/1IEKTPOCTAaTUHECKOM None. Ycnosue
paBHOBECKA 3aPpAL0B

Bubaunorteka LLOK

105

OM3NEeKTPUKM 1 NOSTYNPOBOAHUKN B 3/1EKTPOCTAaTUYECKOM
none

Bubaunorteka LLOK

106

KoHgeHcaTop. DNeKTPOEMKOCTb KOHAEHCaTopa.
DNeKTPOEMKOCTb NJIOCKOro KOHAEHCATOpPa

Bubaunorteka LLIOK

107

MNapannenbHoe coeanHeHME KOHAEeHCaTopOoB

Bubaunorteka LLOK

108

NocnepoBaTenbHOe coegMHEHWE KOHAEHCAaTOpPOoB

bubnunorteka LIOK

109

DHeprua 3apa*KeHHoro KoH4eHcaTopa

Bubaunorteka LLIOK

110

PeweHwne 3agau

bubnmoteka LIOK
Bubaunorteka LLOK

111

[BuXeHne 3apaXKeHHOM YacTuLbl B 0AHOPOAHOM
3N1EKTPUYECKOM fone

Bubnaunorteka LIOK

112

PeweHwne 3agau

113

06o0b6ueHMe N cuctemaTmsauma 3HaHU No Teme
"SneKkTpuyeckoe none"

Bubaunorteka LLIOK

114

KoHTponbHan paboTta no teme "InekTpmyeckoe none"

Bubaunorteka LLOK

115

Cuna ToKa. MoCToAHHbIN TOK. YcnoBuA cyuiecTtsoBaHuA
NMOCTOAHHOIO 3/1EKTPUYECKOIo TOKa

bubnunorteka LLIOK
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116

NcTouHMKM ToKa. HanpsaxkeHue n 34C

Bubaunorteka LLOK

117

3aKkoH Oma anA yyacTKa Lenu. dneKTpudeckoe
conpoTuBaeHne

Bubaunorteka LIOK

118

3aBMCUMOCTb conpotmeneHna ogHoOpoaAHOro NnposoaHMKa OT

ero 4/inHbl 1 Naowagn nonepevyHoro ce4eHmA

Bubaunorteka LLOK

119

YpenoHoe conpoTueaeHue sewectea. PeweHne 3agay

Bubaunoteka LIOK

120

MNocneposartencHoe, napannenbHoe, cmellaHHoe
coeagnHeHne NnposoaHNKOB

bubaunorteka LLOK

121

PacuéT pa3BeTBNEHHbIX 3/1EKTPUYECKUX Leneit. MNpasuna
Kupxroda

Bubaunorteka LLOK

122

PeweHwne 3apay

Bubaunorteka LLIOK

123

PaboTa afieKTpMyeckoro Toka. 3akoH [xoyna —J/leHua

Bubnaunorteka LLOK

124

PeweHwne 3agay

Bubaunorteka LLOK

125

MOLLHOCTb 3/1eKTPUYECKOro TOKa. Tennosasa MOLLHOCTb,
BblAeNAeman Ha pesncrope

bubaunorteka LIOK

126

PeweHwne 3agau

Bubnaunorteka LLOK

127

O/1C 1 BHyTpEHHEE CONPOTMBAEHNE UCTOYHMKA TOKA

Bubaunorteka LLOK

128

3akoH OMa N5 NOAHOWM (3aMKHYTOW) 31EKTPMUYECKOl Lenu

Bubaunoteka LIOK

129

PeweHwne 3apa4

Bubaunorteka LLOK

130

MOLWHOCTb MCTOYHMKA TOKA

bubaunorteka LIOK



https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/99750a6f
./%D0%BC
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/0839a115

131

KOpOTKOG 3aMblkaHune

Bubaunorteka LLOK

132

KoHAaeHcaTop B Lenn NoCTOAHHOIo TOKa

Bubaunorteka LLOK

133

PeweHwne 3apay

Bubanorteka LLOK

134

PeweHune 3agay no teme "MOCTOAHHbBIN 3N1EKTPUYECKWNI TOK'

Bubaunorteka LIOK

135

PeweHue 3aga4 no teme "MOCTOAHHbIN 3NEKTPUYECKUIA TOK'

bubanorteka LLIOK

136

PeweHune 3agay no teme "MOCTOAHHbINA 3N1EKTPUYECKUI TOK'

Bubaunorteka LLOK

137

0O606LeHMe N cUCTeEMATU3ALMA 3HAHMI NO Teme
"MoCTOAHHBIN 3NEKTPUYECKUI TOK"

bubaunorteka LIOK

138

KoHTposbHasa paboTta no Teme "MoCTOAHHbBIN
3N1eKTPMUYECcKMin ToK"

Bubnunorteka LIOK

139

dneKTpryeckas NpoBOSMMOCTb PA3/INYHbIX BELLECTB.
JNeKTprYeckuii ToK B MmeTannax. CBepxnpoBoanmocCTb

bubanorteka LLOK

140

JNeKTpUUECKuiA TOK B pacTBOpax M pacnnaBax
3N1eKTponnTOB. 3akoHbl Papagen ANA 31€KTPOIM3a

Bubanorteka LLOK

141

dNeKTpUYecKMit TOK B rasax. MNnasma

Bubaunorteka LLOK

142

JNeKTPUYECKUiA TOK B BaKyyme. BakyymHble npubopsi

Bubaunorteka LIOK

143

INEeKTPUYECKNA TOK B MONYNPOBOSHUKAX

Bubaunorteka LLOK

144

MonynpoBoAHMKOBbIE NpUbopbI

Bubaunorteka LLOK

145

®du3nyecknin NpakTUKYMm no Teme "MNamepeHune cunbl TOKa U
HanpsXeHUa B LLeNn NOCTOAHHOIO TOKA NPU NOMOLLM
aHaNoroBbIX N LNMPPOBbIX U3MEpPUTESbHBIX NPUHBOPOB" UK

Bubaunorteka LLOK



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/83622200
https://m.edsoo.ru/ab61c660
./%D0%BC
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/da794295
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/546f5632

"3HakomcTBO € undpposBon nabopatopuen no pusmke.
Mpumepbl U3MepeHns GU3NYECKUX BENYUH MPU NMOMOLLLU
KOMMbIOTEPHbIX AaTYNKOB"

146

dusmyecknii NpakTMKym no teme "M3yyeHne
HEepPaBHOMEPHOTO ABUMKEHMA C LLe/Iblo onpeaeneHuns
MrHOBEHHOW cKopocTn"

Bubaunorteka LLIOK

147

dusnyecknin NpakTMKym no teme "MamepeHne yckopeHms
npv NPAMONMHENHOM PAaBHOYCKOPEHHOM ABUMKEHUM MO
HaKNOHHOM naockoctn" nnm "NccneposaHue 3aBUCMMOCTU
nyTW OT BPEMEHM NPU PaBHOYCKOPEHHOM ABUKEHUN"

bubanorteka LLOK

148

du3nyecknin NPakTUKYM no Teme "MamepeHmne yckopeHus
cBoboaHoro nageHua" nnmn "NsyyeHne asuKeHua Tena,
6poLEeHHOro ropmMsoHTanbHO"

Bubaunorteka LIOK

149

dusnyecknin npakTMKym no teme "MsyyeHne asuKeHUn
TeN1a N0 OKPYKHOCTM C NOCTOAHHOM MO MOAY/HO CKOPOCTLH"
nnn "UccnepgosaHne 3aBUCMMOCTU Nepmnoaa obpalleHuns
KOHWYECKOro MaATHMKA OT ero napameTtpos"

bubaunorteka LLOK

150

duU3nyecknin NpakTUKym no Teme "NamepeHue
paBHOAENCTBYIOLLEN CUbI MPU ABUXKEHMN BpycKa no
HaKAOHHOM naockocTn" nam "MpoBepKa rMnoTesbl O
HE33aBUCUMOCTM BPpEMEHW ABUKEHUA BPyCKa NO HAaKJIOHHOWM
NMAOCKOCTM Ha 33ZlaHHOE PaccTosiHMe OT ero macchl"

Bubaunorteka LLOK

151

dusmyecknii NpakTMKym no teme "MccnegosaHue
3aBUCMMOCTU CUN YNPYTOCTU, BOSHUKAIOLWMX B MPYXKUHE U
pesnHoBom obpasue, oT ux gedopmauumn” nam "UsyyeHne
OBUKEHUNA CUCTEMBI TEN, CBA3AHHbIX HUTbIO, NEPEKUHYTOM
yepes nérknin 610K"

bubaunorteka LLOK



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/f6292f5f

152

dPur3nMyecknin NpakTUKym no Teme "UsamepeHune
K03bdULMEHTA TPEHWUA NO BESINMYMHE YTIOBOTO
KoadduumenTa 3asucumoctn Frp(N)" nam "UccnepnosaHue
ABUXKEHWA BPYCKa NO HaKNOHHOM NAOCKOCTU C
nepemeHHbIM KoadduumeHtTom TpeHns” nnm "Usyyenune
OBUKEHUA rpy3a Ha Bany ¢ TpeHnem"

Bubaunorteka LLOK

153

dusnyecknin npakTMKym no teme "MccnepgosaHune ycnosuit
paBHOBEeCKA TBEPAOro Tesia, UMELLEro OCb BpalleHua" nam
"KoHCTpyMpoBaHMe KPOHLITEMHOB M pacyéT cun ynpyroctn'”
nnm "UsyyeHune ycToMYMBOCTM TBEPAOrO TeNA, MMEIOLLETO
naowagb onopbl”

bubanorteka LLOK

154

dusnyecknit npakTMKym no teme "MamepeHune nmnynbca
Tena rno TopmosHomy nytu'" nnm "UsmepenHue cunbl TAMNM,
CKOPOCTU MOAENN SNEKTPOMOBUAA N MOLLHOCTM CUbI TATK"
nnn "CpaBHeHWe U3MEHEHUA UMMNY/bCa TeNa C UMMYbCOM
cunbl" nnn "UccnenoBaHme COXpaHeHUs MMNYAbca Npu
ynpyrom B3anmogencrsnun" unm "MamepeHue
KMHETUYECKOI 3HEPrnKN TeNa Mo TOPMO3HOMY NyTn"

Bubaunorteka LLOK

155

dusnyecknii NpakTMKym no teme "MayyeHne
N30TEPMUYECKOro npouecca (pekomeHL0BaHO
ncnosib3oBaHme undposon nabopatopumn)' unm "Usyvenune
n3oxopHoro npouecca” unu "NUsyyeHne nsobapHoro
npouecca" nan "MpoBepKa ypaBHEHUA COCTOAHUA"

Bubaunorteka LLOK

156

dur3myecknin NpakTUKym no Teme "M3mepeHune yaenbHom
Tennoémkoctu" nnu "NccnenoBaHue npouecca ocTbiBaHMA
BewwecTsa" nan "UccnegoBaHue agnabatHoro npouecca”
unu "M3yyeHne B3aMMOCBA3IN IHEPTUN MEKMOJIEKYIAPHOTO
B3aMMOAENCTBUA U TEMMEPATYPbI KUNEHUS KuaKoctTen"

Bubanorteka LLOK



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/b83b1607

157

dPur3nyecknin NpakTUKym no Teme "MU3yyeHue
3aKOHOMEPHOCTEN MCnapeHus Kugrocten" nam
"NamepeHune yaenbHOM TenaoTbl NAaBAEHUA Nbga" UK
"MN3yyeHune cBOMCTB HacbIWEeHHbIX NapoB" nnm "NamepeHue
abCcontoTHOM BNAXKHOCTU BO3AyXa M OLeHKA Maccbl NapoB B
nometeHumn". UamepeHume KoappuumeHTa NOBEPXHOCTHOTO

HaTAXEeHUA

bubanorteka LLOK

158

Pur3myecknin npakTMKym no Teme "HabnaogeHune
NnpeBpaLLeHNs SHePrum 3apsAKEHHOro KOHAEHcaTopa B
3HEepPruio nu3nyyeHua ceetogmoaa” nam "MsyveHume
NPOTEeKaHWs TOKa B Lienu, coaeprkallelt KoHaeHcaTop" nam
"PacnpeaeneHune pasHOCTM NOTEHLMANOB (HanpsaKeHun)
npu nocneaoBaTe/ibHOM COeAMHEHNM KOHAeHcaTopoB"

Bubaunorteka LIOK

159

®dusnyecknin npakTMKym no teme "Nccnepgosarne
CMeLLaHHOro coeauHeHus pe3uctopos” nam "MamepeHne
YAEeNbHOro CONPOTUBEHUA NPOBOAHUKOB" MK
"UccnepoBaHme 3aBUCUMOCTM CUJIbl TOKA OT HaMpAXKeHUA
AN5 NaMnbl HakaamBaHus"

Bubaunorteka LLOK

160

dur3myecknin npakTMKym no Teme "HabnogeHue
anekTponmsa" nnm "NamepeHune 3apasa 04HOBANEHTHORO
noHa" nnaun "UccnepoBaHne 3aBUCMMOCTU CONPOTUBEHUSA
TepmopesuncTopa oT Temnepatypbl” nam "CHaTMe BONbT-
aMMepHOM XapaKTepucTUKM anoga”

Bubaunorteka LLOK

161

PesepBHbIi ypoK. O60bLeHne N cucTemaTUsaumns sHaHUM
no teme "KMHemaTtumka"

Bubaunoteka LIOK

162

PesepBHbIit ypoK. O606LLEHME M CUCTEMATU3ALMA 3HAHWI
no teme "AnHamunka"

Bubnaunorteka LIOK



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

PesepBHbIi ypoK. O606LeHne N cMcTemaTU3aumns sHaHUM

163 . | 1 0 - Bubnnoreka LIOK
no Teme "CTtaTuKa TBepAoro Tena
PesepBHbIl ypoK. ObobLieHne u cuctemaTmnsaums 3HaHUM

164 P . P » N ; 1 0 - Bubanoteka LIOK
no Teme "3aKoHbl COXpaHEeHUA B MexaHuKe
PesepBHbIl ypoK. ObobLleHne U cucTtemaTnsaums 3HaHUM

165 P . P H fl' \ 1 0 - Bubnnoteka LIOK
no teme "OCHOBbI MONEKYNAPHOKUHETUUYECKON TEOPUU
PesepBHbIl ypoK. ObobLIeHNe U cucTemaTU3aUms 3HaHUM

166 P N Yp - 4 .\ 1 0 --- bubanorteka LIOK
no teme "TepmoanHammKa. Tennosble MallnHbI
Pe3epBHbIl ypok. ObobLieHne n cuctematmsauma sHaHUM

167 no Teme "ArperaTHble COCTOAHMA BewecTBa. Pa3osble 1 0 - bubanoTeka LIOK
nepexoab!"
Pe3epBHbIl ypoK. ObobLeHne U cucTemaTnsauma 3HaHUM

168 P . P H | . 1 0 - Bubnnoreka LIOK
no Teme "dneKkTpuyeckoe none
PesepBHbIl ypoK. ObobLleHne U cuctemaTnsaums 3HaHUM

169 P . P . H . . 1 0 - Bubnnoreka LIOK
no Teme "MoCTOAHHbIN 3NEKTPUUYECKUIN TOK
PesepBHbIl ypoK. ObobLleHne U cucTemaTnsaums 3HaHUM

170 P \ Yp - \ 4 1 0 --- bubanorteka LIOK
no Teme "TOKM B Pas/IMYHbIX cpeaax

OBLLEE KOJTMYECTBO YACOB NO NPOrPAMME 170 16 -—-



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/59ca5c91
./%D0%BC
https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac

11 K/TACC

Konunyectso yacos

Ne JaTta DNEeKTPOHHble UnppoBble
Tema ypokKa

n/n Beero KoHTposibHble MpaKkTuyeckune usyyeHna | obpasosaTenbHble pecypcbi

paboTbl paboTbl

B3anmogeinctame NOCTOAHHbIX MarHUTOB U

1 NPOBOAHUKOB C TOKOM. MarHuTHoe none. F'mnoTesa 1 0 0 - bubanoteka LLOK
Amnepa
BeKkTop MarHMTHOM MHAYKLUMW. MpUHUMN cynepno3numm

2 P . AR P Ll' ynep 4 1 0 0 - bubanoteka LLOK
MarHUTHbIX nonen. JIMHUN MAarHUTHOW NHAYKLNK

3 MarHuTHoe none NpoBoAHWKa ¢ TOKOM. OnbIT dpcTesa 1 0 0 - bubanoteka LLOK

4 Cvna Amnepa, eé Hanpas/aeHne n moaynb 1 0 0 - Bubanoteka LLIOK

5 PeweHue 3agau 1 0 0 Bubnunorteka LIOK
MpumeHeHWe 3aKkoHa AMnepa. DNeKTPou3ImMepuTebHble

6 1 0 0 - Bubanoreka LOK
npuoéopbl
Cuna JlopeHua, eé HanpasneHme n moaynb. [puxkeHune

7 P “u, P Ayne- A 1 0 0 - Bubanoteka LOK
3apAXKEHHOM YacTuLbl B OAHOPOAHOM MarHUTHOM fone

8 PeweHune 3apay 1 0 0 Bubnunorteka LIOK

9 PaboTa cunbl JlopeHua 1 0 0 - bubnnoteka LLOK

10 PeweHune 3agau 1 0 0 --- Bubnnoteka LLOK
MarHutHoe none B BewecTee. PeppomarHeTmku, napa- u

11 1 0 0 - Bubanoreka LLIOK
AMaMarHeTuKu

12 OcHoBHble cBoWMcTBa peppomarHeTUKoB. NMpumeHeHne 1 0 0 - Bubanoreka LLIOK



https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/487a8593

dbeppomarHeTMKoB

13

PeweHune 3agay no teme "MarHmutHoe none"

Bubanoreka LOK

14

PeweHue 3apa4 no teme "MarHutHoe none"

Bubnamnorteka LLOK

15

AsneHne 3ﬂeKTpOMaFHMTHOV1 MHAYKuMKn. NOTOK BeKTOopa

MarHUTHOM MHAYKLUMU

bubnnoreka LLOK

16

34C nHaykumm

bubnnorteka LLOK

17

3aKOH 3/1eKTPOMArHUMTHOM MHAYKUMK Dapases

Bubanorteka LOK

18

Buxpesoe anekTpuyeckoe nose. Tokm dyko

Bubanorteka LOK

19

3AC UHAYKUMN B ABUNKYLLMXCA MPOBOAHNKAX

bubnamnorteka LLOK

20

PeweHune 3agav

Bubanoreka LOK

21

Mpasuno NleHya

Bubanorteka LOK

22

MHAOYKTMBHOCTb. KaTylKa NHAYKTUBHOCTA B LLEnu
MOCTOAAHHOTO TOKa

Bubamnorteka LOK

23

AsneHne camonHaykummn. 3C camonHAYKLUM

Bubamnorteka LOK

24

SHeprua MarHUTHOrO NONA KaTyLIKM C TOKOM.
DNeKTpOMarHuTHoe nose

bubnanorteka LLOK

25

PeweHune 3apau

bubnmnorteka LLOK

26

0606bueHne U cucTemaTM3auusa 3HaHUN NO Teme
"SnekTpoanHammKa"

Bubanoreka LOK

27

KoHTposibHan paboTa no Teme "InekTpogmHammnka"

Bubanoreka LOK



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/76484025
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/5b55c307

KonebartenbHan cuctema. CBobogHbie KonebaHus.

28 - Bubnnorteka LLOK
FapMmoHMYecKne KonebaHmn
KnHemaTnuyeckoe 1 AnHaMU4YecKoe onncaHue
29 . - bubanoteka LLOK
KosiebaTeibHbIX ABUMNKEHUN
JHepreTMyecKkoe onucaHue. BbiBoa AMHAMMYECKOTO
30 OonMcaHMa rapMoHMYecKux KoiebaHni us nx - Bubanoreka LOK
3HEepPreTMYecKoro U KUHEMATUYECKOro ONUcaHnn
31 Amnantyaa u dasa KonebaHuit --- Bubanoteka LLIOK
Mepuog 1 yactoTa KonebaHuii. MNepurog manbix
32 CBODOOAHbIX KONEBAHUI MAaTEMATMYECKOTO MasTHUKa. --- Bubanoreka LOK
Mepuog cBOBOAHbIX KONEDOAHUIN NPYKUHHOTO MasiTHUKA
3aTyxatowme KosiebaHus. BbiHyKAeHHbIe KosiebaHus.
33 --- bubnunoteka LIOK
Pe3oHaHc
34 ABTOKON1€6aHMA - Bubnnoteka LLOK
Bubanoreka LOK
35 PeweHwne 3apav
Bubnnoteka LLOK
Ypok-KoHpepeHuus "MexaHuyeckme konebaHua B
36 .\ --- Bubanorteka LOK
MY3bIKa/IbHbIX NHCTPYMEHTax
Ob6o6uLeHre K cucTemaTM3auma 3HaHUI No Teme
37 N .\ --- Bubanoreka LOK
MexaHun4yecKkne KonebaHus
DNeKTpoMarHuTHble KonebaHua. KonebatenbHbin
38 - Bubanorteka LLOK
KOHTYp
39 ®opmyna TomcoHa. CBsi3b amnAMTYyAbl 3apsaaa BubanoTteka LIOK

KOHAEeHCaTopa C aMI'I!'IMTyAOﬁ CW/1bl TOKa B



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/7c1db385

KonebaTesibHOM KOHTYpe

40

3aKOH COXpaHEHMA SHEPTUN B UAEa/IbHOM
KonebaTeNbHOM KOHType

Bubamnorteka LOK

41

3aTyxatolme 3/1eKTpoOMarHmTHble KonebaHus.
BbIHY»AEeHHble 3/1eKTPOMarHuTHble KonebaHus

Bubanorteka LOK

42

MepemeHHbIN TOK. Pe3ncTop 1 KoHAeHcaTop B Lenu
nepemeHHOro Toka

bubanoreka LOK

43

KaTYLIJKa UHOYKTUBHOCTU B UENU NEPEMEHHOIO TOKa

Bubanoreka LOK

44

3akoH Oma A1a 3/1eKTPUYECKON Lenn nepemMeHHOro Toka

Bubamnorteka LOK

45

MoLHOCTb MepemMeHHOro Toka. AMNANTyaHoe u
OENCTBYIOLLLeE 3HAYEHNE CUJIbl TOKA U HanpsaXKeHUs

bubanorteka LLOK

46

Pe3oHaHc B :—)neKTpmqecr(oi/‘l uenu

bubanorteka LLOK

47

PeweHwne 3apau

bubanoreka LLOK

48

NpaeanbHbIvi TpaHchopmaTop. NponssoacTso, nepegaya
1 noTpebaeHme 3NeKTpUYecKor aHeprum

Bubanoreka LOK

49

IKONOrMYECKMEe PUCKKU NPY NPOU3BOACTBE
3NeKTpoaHeprun. KyabTypa ncnoib3oBaHMA
3/1eKTPO3HEPTUN B MOBCEAHEBHOM KMU3HU

bubnanorteka LLOK

50

PeweHwne 3apau

Bubamnorteka LLOK

51

PeweHune 3apau

Bubanoreka LOK

52

Ob6ob6uLeHMe 1 cucTemaTmM3auma 3HaHUIM No Teme
"IneKkTpomarHuTHble KonebaHus"

Bubanorteka LOK



https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543

53

MexaHunyeckue BoHbI. XapaKTepVICTMKM MeXaHNUYeCKnx
BOJTH

Bubanoreka LOK

54

CBOMCTBA MEXaHNYECKMX BOJH

Bubanoreka LOK

55

3BYK. XapaKTepUCTUKK 3BYKa

Bubanorteka LOK

56

MH$pa3ByK 1 ynbTpassykK. LLlymoBoe 3arpsAsHeHmne
OKpYy»KatoLLei cpeabl

Bubanorteka LOK

57

PeweHwne 3apau

Bubanoreka LOK

58

3/'IeKTpOMaI'HVITHbIe BOJIHbI. MI3nyyeHue
9NNEKTPOMArHUTHbIX BOJTH

Bubnmnoreka LLOK

59

3Heprvm 91EKTPOMArHNTHbIX BOJIH. CsolicTtBa
9NN1EeKTPOMArHUTHbIX BOJTH

bubanorteka LLOK

60

LLIkana 3/1EKTPOMArHUTHbIX BOJIH. anMEHEHMe
3N1EKTPOMAlrHUTHbIX BOJIH B TEXHUKE U 6bITy

Bubamnorteka LOK

61

MpuHLUKUNBI PagnocBaA3nN U TenesmaeHua. Pagmonokauma.

3NeKTpoMarHMTHOE 3arpasHeHne OKpyKatoLLen cpeabl

Bubanorteka LOK

62

KoHTposbHaa paboTa no Teme "KonebaHna n BonHbI"

Bubanorteka LOK

63

CBeT. 3aKOH NPAMOJIMHENHOrO PacnpoCTPaHeHMs cBeTa

bubnanorteka LLOK

64

PeweHue 3aga4y Ha npUMeHeEHNE 3aKOHa
I'IpFlMOl'IMHEﬁHOI'O pacnpoCcTpaHeHnA CBEeTa

Bubanoreka LOK

65

OTparkeHue cBeTa. Mnockoe 3epKano. Coepuyeckoe
3epKano

bubnnorteka LLOK

66

MpenomneHve cBeta. AGCONOTHbIN M OTHOCUTE/IbHBIN
noKasatenb npenomneHus. MNoaHoe BHyTpeHHee

Bubanoreka LOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/a58e109f

oTpaxeHue. MpeaenbHbiii Yyroa NONHOIro BHYTPEHHEro
OTpaKeHus

67

PeweHue 3aga4y Ha npUMeHEHNE 3aKOHOB OTPAXKEHNA U
npenomneHmA CeBeTa

bubnanoreka LLOK

68

Xog, nyueii B npusme. Jucnepcus ceeTa. CNOXKHbIN
cocras benoro ceeta. Liget

bubnmnoreka LLOK

69

JINH3bI. (DOKVCHOE pacctoAHne n onTn4yecKkaa cnna
JINH3bI

bubanorteka LLOK

70

MocTpoeHune n3obpaxkeHuii B IMH3aX U UX CUCTEMAX.
YBennyeHue nnH3bl

Bubnamnorteka LLOK

71

PeweHune 3aga4 Ha nocTpoeHne M306pa>+<eHm71,
nosiy4aembiX C NOMOLLbIO JINH3

Bubamnoreka LOK

72

[nas Kak onTuyeckasa cuctema

Bubanoreka LOK

73

PeweHue 3agau. Mpenenbl NPUMEHUMOCTH
reoMeTpMUYECcKOM ONTUKHK

bubanorteka LLOK

74

CKOpOCTb CBETa U MeTodbl ee U3IMePEHNA

bubanoreka LLOK

75

vy cnepcuAa ceeTa

Bubanoreka LOK

76

NHTepdepeHLma cBeTa

Bubanorteka LOK

77

KorepeHTHble NCTOYHUKKU. YCnoBuA Ha6}'IIO,CI,eHMFI
MaKCMMyMOB U MUHUMYMOB

Bubanoreka LOK

78

PeweHune 3apau

Bubamnorteka LOK

79

MpumeHeHWe nHTepdepeHLUn

bubnnorteka LLOK



https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9

80

Oundpakuma ceeta

Bubanoreka LOK

81

OndpakumoHHana pelwéTka. Ycnosue HabatoaeHna
rNaBHbIX MaKCUMYMOB

Bubamnorteka LOK

82

PeweHue 3agay

Bubanorteka LOK

83

[NonepeyHOCTb CBETOBbLIX BOJIH. [TonAapmnsauna ceeta

Bubamnoreka LOK

84

PeweHwne 3apau

bubnnorteka LLOK

85

CseTOBbIE ABNEHMA B npupoae

Bubanorteka LOK

86

0606ueHMe N cuctemaTmsaLmna 3HaHM No Teme
"OnTtuka"

Bubanoreka LOK

87

KoHTposibHas paboTta no teme «OnTuKa»

Bubanorteka LOK

88

MpaHULbI NPUMEHUMOCTU KNACCUYECKON MEXAHWKM.
3aKOHbI 31EKTPOANHAMUKN N MPUHLMN
OTHOCUTENIbHOCTU

Bubanorteka LOK

89

MocTtynatsl cneu,maanoﬁ TEOPUN OTHOCUTENBHOCTU

Bubanoreka LOK

90

MpocTpaHCTBEHHO-BPEMEHHO UHTEPBa.

MNpeobpasoBaHua JlopeHua. YcnoBue NPUUYNHHOCTY.

OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3ameasieHmne
BPEMEHW U COKPALLEHME AJINHDI

Bubanoreka LOK

91

3Heprvm M nmmMmnynbc peﬂHTMBMCTCKOVI 4acTuubl

Bubamnorteka LLOK

92

CBA3b maccbl ¢ 3Heprmel71 N nMmMmnysibCcom peﬂﬂTMBMCTCKOﬁ

YacTuubl. DHEPrMA NOKoA

bubnnorteka LLOK

93

PaBHOBecHOe TennoBoOe n3lsydyeHune

bubnnorteka LLOK



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
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https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5

94

3aKoH cmeleHuna BuHa

Bubanoreka LOK

95

'mnoTesa M. MNaaHKa o KBaHTax. POTOHbI

Bubanoreka LOK

96

SHeprua n uMnynbc GoToHa

Bubnamnorteka LLOK

97

®oTtoadpdekT. OnbiThl A. . CToNeToBa. 3aKOHbI
doToadpodekTa

bubnnoreka LLOK

98

YpaBHeHMe IiHWTeMHa ana otoaddekra. "KpacHan
rpaHuua" potoadpdekra

bubanoreka LLOK

99

JasneHune ceeta. OnbiTol . H. /lebenesa

bubanoreka LLOK

100

BonHoBble cBOMCTBA YacTtuy,

Bubanoreka LOK

101

BosiHbI ge Bponns. lnnHa BoaHbl ae bpoiina n pasmepbl
06.1acTN IOKaNM3aunmn ABUNKYLLENCA YacTumLbl

Bubamnorteka LOK

102

KopnycKkynapHO-BONHOBOW AyaniM3m

Bubanorteka LOK

103

OAndpakuma sneKTPoHOB Ha KpucTannax

Bubanoreka LOK

104

Cneunduka nsmepeHuii B8 Mukpomupe. CooTHoLEHMA
HeonpeaenéHHocTel Mei3eHbepra

bubanoreka LLOK

105

PeweHune rpapunyeckmx 3agad

bubanoreka LLOK

106

PeweHune pac4éTHbIX 3a4au

Bubanoreka LOK

107

KoHTposibHas pabota no temam: "OcHosbl CTO",
"KopnyckynspHo-Bo/sIHOBOM Ayanusm"

Bubanorteka LOK

108

OnbITbl MO UCCNEA0BAHUIO CTPOEHMS aToMa.
MnaHeTapHas mogenb aToma Pesepdopaa

Bubanorteka LOK



https://m.edsoo.ru/312b750a
./%D0%BC
./%D0%BC
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752

109

Moctynatbl bopa

Bubanoreka LOK

110

Buabl cnekTpoB. CneKkTp YPOBHEN 3HEPIMM aTOMaA
Bogopoaa

Bubamnorteka LOK

111

CnoHTaHHOE U BbIHYXAEHHOe n3nyyeHune ceeTa

Bubanorteka LOK

112

Nasep

Bubamnoreka LOK

113

HyknoHHas moaensb aapa lenseHbepra-MBaHeHKo.
3apAag n maccosoe 4Yncao agpa. Msotonel.
PagnoaKkTMBHOCTb

Bubanoreka LOK

114

3aKoH pagmoaKkTMBHOro pacnaga. Ceoicrea
WMOHU3UPYIOLWLEro U3ydeHua. BansaHume
PaaMOaKTUBHOCTU Ha XUBble opraHu3mbl. [lo3umeTtpus

Bubanoreka LOK

115

SHeprua cBA3M HYKNOHOB B Agpe. AaepHble CUbI.
HdedeKT maccbl agpa. AaepHble peakunun. AaepHble
peakTopbl. Mpobaembl ynpaBasemoro TepmoaaepHoro
CUHTe3a. JKoNornYecKme acneKTbl Pa3BUTUA AAEPHON
SHepreTuku

Bubanoreka LOK

116

MeToabl perucTpaumm u UccnefoBaHnsa anemeHTapHbIX
yacTuu,. PyHaameHTanbHble B3auMoaencTeus. bapunoHsl,
Me30HbI 1 fenToHbl. MNpeacrtaBneHne o CTaHAapPTHOM
mogaenn. KBapK-riooHHaa Moaenb aApoHOB

Bubanorteka LOK

117

®usnka 3a npegenamm CtaHaapTHoM moaenun. TEmHas
maTtepua U TEMHan aHeprma. EAMHCTBO Ppusmyeckom
KapTWHbI MMpPa

Bubanorteka LOK

118

3Tanbl pa3BUTUA aCTPOHOMMUK. 3HAYEHNE aCTPOHOMMUMU

Bubanorteka LOK

119

MpyUMeHNMMOCTb 3aKOHOB ¢M3MKM anAa 0b6BbACHEHUSA

bubnnorteka LLOK



https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a

npmnpoabl KOCMUYECKUX 06BEKTOB. MeTtoabl
dCTPOHOMUYECKUX MCCﬂe,D,OBaHMVI

COBpeMeHHbIe onTnyeckune teneckonol,

120 - bubanoteka LLOK
paanoTeneckonbl, BHeaTMocdepHasa acTPOHOMMUSA
Bua 3Bé3gHoro Heba. Co3Besaunn, apKMe 3BE3abl

121 ’ ’ - Bubamoteka LIOK
NAaHeTbl, UX BUAMMOE ABUMKEHME
ConHeyHasa cuctema. ConHue. ConHeyHana akTUBHOCTb.

122 . - bubaunorteka LIOK
McToYHMK sHeprmumn ConHua 1 3B€34,
3BE34bl, UX OCHOBHbIE XapaKTEPUCTMKKU. Anarpamma

123 . . . - Bubanoreka LIOK

CNEeKTPanbHbIM Kacc — CBETUMOCTb

124 3Be3/bl INaBHOM NOCAeA0BaTE/IbHOCTHU --- bubnunorteka LIOK
BHyTpeHHee cTpoeHue 3BE3a. COBpeMeHHble

125 npeacTaBAEHUA O MPOUCXOXKAEHUN U agontoumm ConHua --- Bubnunorteka LIOK
1 3B€34,. ITanbl XU3HU 3BE3,,
MneuHbili MyTb — Hawa ManakTMka. TUnbl ranakTuK.

126 . - Bubnunorteka LIOK
Yé€pHble abipbl B A4PaX ranakTuK
BceneHHas. PacwupeHune BceneHHol. 3akoH Xabbna.

127 - Bubanorteka LOK
Teopwua bonbworo B3pbiBa. PeIMKTOBOE U3ydYeHMe

128 MacwTabHas cTpyKTypa BceneHHoi. MeTaranakTmka - Bubanoteka LLIOK

129 HepelwéHHble Npobiembl acCTPOHOMUM - bubanoteka LLOK
dusnyecknii npakTMkym no teme "MccnepgosaHue

130 MarHUTHOrO NOJ/IA NOCTOAHHbIX MAarHMTOB" UK - EubanoTeka LLOK

"UccnepoBaHne cBOUCTB peppoMarHeTMKos" nam
"UccnepoBaHue aeicTBrUA NOCTOAHHOIO MarHuTa Ha



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/42169944
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https://m.edsoo.ru/4877aa1e

pamKy ¢ Tokom"

131

Pur3nMYecKnin NPaKTUKYM No Teme "M3mepeHune cunbl
Amnepa" nnum "UsyyeHme 3aBUCMMOCTU cUbl AMnepa oT
cunbl Toka" nnm "OnpegeneHne MarHUTHOM MHAYKUUM
Ha OCHOBE U3MepeHua cuabl Amnepa"

bubnanoreka LLOK

132

dusnyecknin npakTMkym no teme "MccnegoBaHue
ABJIEHUA 3NEKTPOMATHUTHON MHAYKLMK" UK
"OnpegeneHne MHAYKLMN BUXPEBOIro MarHMTHoro nona"

Bubanorteka LOK

133

dur3myecknin NpakTMKym no Teme "UccneposBaHue
ABNeHUs camomHayKumn" nnm "Céopka moaenu
3/IEKTPOMArHMUTHOrO reHepaTopa"”

Bubnmnoreka LLOK

134

dusnyecknin npakTMKym no teme "MamepeHune nepmnosaa
cB0B6OAHbIX KOIEBAHNI HUTAHOTO N MPYKUHHOTO
MasTHUKOB"

Bubanoreka LOK

135

dur3myecknin NpakTMKym no Teme "MpeobpasoBaHue
3HEpPruu B NPYKUHHOM MaATHUKe"

Bubanoreka LOK

136

dur3myecknin NpakTMKym no Teme "UccneposBaHue
nepemeHHOro ToKa Yepes nocseaoBaTesibHO
COeANHEHHbIE KOHAEHCATOP, KaTyLLKY U pe3nctop” unm
"UccnepoBaHne paboTbl MICTOYHMKOB CBETA B LLENM
nepemMeHHoro Toka"

Bubanorteka LOK

137

dusnyecknii NpakTUKym no teme "M3yyeHue
napameTpoB 3BYKOBOM BO/IHbI"

bubanoreka LLOK

138

dU3nYecKknii NPakTUKYM no Teme "MNamepeHue
nokasaTtens npesomnenus crtekna" nam "MonyyerHune
n3006parkeHns B CUCTEME M3 NAOCKOrO 3epKana U INH3bI"

Bubanorteka LOK



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35
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https://m.edsoo.ru/fcae91e9

139

dur3myecknin NpakTMKym no Teme "UccneposBaHue
3aBMCMMOCTM GOKYCHOrO PaccToAHMUA OT BelecTsa (Ha
NpUMepe KUAKUX MH3)" nnm "MsmepeHune GoKycHoOro
paccToAHMSA paccemnBatoLLmMX MMH3"

bubamnorteka LLOK

140

®dur3myecknin npakTMKym no Teme "HabntogeHue
andpakumm, MHTepdepeHLMmM 1 Nonspmsaummn ceeta’

Bubanorteka LOK

141

dur3nMyecknin NpakTUKym no Teme "OnpeaeneHune
MMNYbCa U SHEPTUU PEeNATUBUCTCKUX YacTuy, (No
doTorpadmam TpekoB 3apsaKEHHbIX YacTUL, B MAarHUTHOM
none)"

Bubnmnoreka LLOK

142

®Pur3nMYecKnn NPakTUKYM no Teme "M3mepeHune
NocToAHHOM MnaHKa Ha OCHOBe UcCeL0BaHMA
doToadoekta" nnm "UccnepoBaHme 3aBUCMMOCTHM CUAbI
TOKa Yepes CBETOAMOS, OT HanpsaxKeHua"

bubnnorteka LLOK

143

dusnyecknin npakTMkym no teme "MccnegosaHue
CMEeKTPa paspeeHHOro aToMmapHoro Bogopoaa u
n3mepeHue noctostHHon Puabepra"

bubanoreka LOK

144

dur3myecknin NpakTUKym no Teme "UccneposBaHue
pPaAMOaKTMBHOro pOHa C UCNOIb30BaHNEM A03nMeTpa"
nnun "MsyyeHune nornoweHmna 6eta-4yactuy, aatommHnem"

Bubamnorteka LLOK

145

dusnyecknin npakTnMkym no teme "HabnogeHun
3BE34HOro Heba HEBOOPYKEHHbLIM F/1a30M C
MCMONb30BAaHNEM KOMMNbIOTEPHbIX NPUAOKEHUIN ANA
onpeaeneHns NoJsioXKeHnsa HebecHbIX 06 EKTOB Ha
KOHKPETHYO AaTy: OCHOBHble co3Be3ausa CeBepHOro
nonywapus u apkme 3sésgpl" unmn "HabnwoaeHma s
Teneckon JlyHbl, NNaHeT, TYMaHHOCTEN U 3BE3AHbIX
cKonieHnin"

bubnnoreka LLOK



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
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O6o6uieHme 1 cucTemaTmsaumnsa 3HaHUN. Posib GU3NKKU K
aCTPOHOMMK B SKOHOMMUYECKOW, TEXHOIOrMYECKOoM,

146 . . - bubanoteka LLOK
COLMaANbHOM U 3TUYECKON chepax AeATeNbHOCTH
YyesioBeKa
O6o6uieHme n cuctemaTmsauma 3HaHUM. Ponb 1 mecTo
147 GU3MKN N aCTPOHOMMM B COBPEMEHHOMN Hay4YHOM - bubanoteka LLOK
KapTuHe mupa
0606uLeHMe 1 cucTeEMATU3AUMA 3HAHWUI. Ponb
dusnyeckoit Teopun B GOpMMPOBaHNUN NpeacTaBAeHUN
148 0 PU3NYECKOM KapTMHE MUPa, MECTO GU3MYECKON - Bubanoreka LLIOK
KapTWHbI MMpPa B 0OLLEM Py COBPEMEHHbIX
€CTEeCTBEHHO-HAY4YHbIX NPeACTaBAeHU 0 Npupose
0O606LueHMe n cuctemaTmsaLmna 3HaHMN No Teme
149 . N - Bubanoreka LIOK
KnHematumka
0606ueHMe N cuctemaTmsaLua 3HaHMN No Teme
150 N .\ --- Bubanoreka LIOK
KnHematumka
0O606ueHMe n cuctemaTmsaLmnsa 3HaHM No Teme
151 N .\ --- Bubnuoteka LIOK
AnHamuka
Ob6ob6uLeHre n cucTemaTmM3auma 3HAHUI No Teme
152 " " - Bubnunoreka LIOK
CTaTuKa TBepAoro Tena
Ob6ob6uLeHme 1 cucTemaTm3auma 3HaHUIM No Teme
153 . N - Bubanoteka LIOK
3aKOHbI COXPaHEHMSA B MeXaHUKe
0606bueHne U cucTemaTM3aumnsa 3HaHUN No Teme
154 . . \ - Bubanoteka LIOK
OCHOBbI MONERYNAPHO-KMHETUYECKON TEOPUM
155 --- Bnbanoteka LLIOK

0O606L1eHMe N cuctemaTmsaLmna 3HaHM No Teme



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/3cca482e
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"TepmognHammKka. Tennosble MalnHbI"

156

Ob6ob6uLeHre K cucTemaTmM3auma 3HAHUIM No Teme
"ArperaTHble cocTosHMA BewecTBa. Pa3oBbie nepexoabl”

Bubamnorteka LOK

157

Ob6ob6uLeHre n cucTemaTm3auma 3HAHUI No Teme
"SneKktpuyeckoe none"

Bubanorteka LOK

158

Ob6o6uLeHMe 1 cucTemaTmM3aumsa 3HAHUI No Teme
"MocTOSAHHbIN 3NEKTPUYECKUNI TOK"

bubanoreka LOK

159

0606uleHMe U cucTemaTnsaumnsa 3HaHUM No Teme "ToKKM B
pa3nunyHbIX cpeaax”

Bubanorteka LOK

160

0O606bueHne U cucTemaTM3auusa 3HaHUN NO Teme
"MarHutHoe none"

Bubanoreka LOK

161

PesepBHbIl ypoK. O606LeHMe 1 cucTemaTmsaums
3HaHMI No TeMe "INeKTpoMarHUTHas nHAyKuma"

bubnnorteka LLOK

162

PesepBHbIl ypoK. 0606l eHMe N cucTemaTU3aums
3HaHWI no Teme "MexaHuyeckme KonebaHuma"

bubanorteka LLOK

163

PesepBHbIli ypok. O606LWeHMe N cucTeMaTU3aLMA
3HaHWI No Teme "IneKTpomMarHuTHble KonebaHuma"

Bubnmnoreka LLOK

164

PesepBHbIli ypoK. O606LeHMe N cMcTemMaTU3aUms
3HaHMI No Teme "MexaHUYeCKUe 1 3/IEKTPOMArHUTHbIE
BOJIHbI"

Bubanoreka LOK

165

Pe3epBHbIl ypoK. O606LIEHME N CUCTEMATU3ALUSA
3HaHWI no Teme "ONTMKa"

Bubanorteka LOK

166

PesepBHbIli ypoK. O606LLeHNE N cucTemaTM3aumn

Bubanorteka LOK



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/1d36b5b1

3HaHUM no Teme "OcHosbl CTO"

Pe3epBHbIl ypoK. O606LIEHME N CUCTEMATM3ALUSA

167 . . . . 1 0 - Bubanoteka LLIOK
3HaHWI no Teme "KopnycKynsapHO-BOJIHOBOM Ayannsm
PesepBHbIli ypok. O606LeHme 1 cuctematmsaLmsa

168 pv P . H N . 1 0 --- bubnunoteka LIOK
3HaHWI nNo Teme "®dun3nKa atoma
Pe3epBHbIl ypok. O606LIEHME N cUCTEMATU3ALUS

169 3HaHKUI no Teme "Pur3MKa aTOMHOro fA4pa U 1 0 - bubanoteka LLOK
aNeMeHTapHbIX Yactuy"
PesepBHbIli ypok. O606LWeHMe N cucTeMaTU3aLmMA

170 . 1 0 - bubanoteka LOK
3HaHWI No Teme "InemeHTbl acTPOPU3nMKN"

OBLLEE KOJTMYECTBO YACOB MO NMPOTPAMME 170 16



https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/f7c59d38

NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM OBPA30BATE/IbHOM MPOTPAMMDbI

10 KJTACC

Kog
npoBEPSAEMOro
pesynbTaTta

Mposepsaemble NpegMeTHble pe3yNbTaTbl 0CBOEHWS OCHOBHOW 06pa30BaTe/IbHOW
nporpammbl cpeaHero obuiero obpasoBaHma

10.1

JeMoHcTpupoBaTb Ha NPUMepPax PoJib U MecTo GU3NKK B GOPMUPOBAHMNM COBPEMEHHOM
HAy4YHOM KapTUHbI MUPa, B Pa3BUTUMU COBPEMEHHOMN TEXHUKM U TEXHONOMNIA, B
NpaKTUYeCcKomn aeATenbHOCTU ntoaen

10.2

Y4ynTbIBaTb rPaHULLbI MPUMEHEHUA U3YUYEHHbIX GU3MUYECKMX MOoAeNel: MaTepmasibHaA TOUKa,
WHepLManbHaa cuctema oTcyéta, abcontoTHO TBEPAOE TeNo, naeasbHbli ras; moaenu
CTPOEHMA Fa30B, XKUAKOCTEN N TBEPAbIX TEN, TOYEUHDIN 3NEKTPUYECKUIA 3apas — NpU
peweHnn prU3nYecKnx 3aaay

10.3

PacnosHaBaTb puM3MyecKkue ABneHUA (MpoLecchbl) M 06BACHATL MX HA OCHOBE 3aKOHOB
MEXaHMKN, MONEKYNAPHO-KUHETUYECKOM TEOPUM CTPOEHMA BELLECTBA U 3/IEKTPOLAUHAMMKM:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHWE, CBODOAHOE NajeHue Ten,
OBUXKEHME MO OKPYKHOCTU, MHepLUMA, B3aumoaencrame ten; audpaoysns, 6poyHoBcKoe
ABUXKEHWeE, CTPOEHUE KUAKOCTEN U TBEPAbIX TeN, U3MeHeHWe 06bEma Ten NP HarpeBaHuu
(oxnaxkpeHun), Tennosoe paBHOBECUE, UCMAPEHUE, KOHAEHCALMSA, NABAEHME,
KpUCTanAn3aums, KUNneHune, BAaXHOCTb BO34yXa, NOBbILWEHWE AAaBNEHUA ra3a Npu ero
HarpeBaHMM B 3aKPbITOM COCY/E, CBA3b MEXKAY NapamMeTpammn COCTOAHMA rasa B
M30MpoLeccax; 3S1eKTpU3aLmua Tes, B3aMmogenctame 3apagos

104

OnucbiBaTh MeXaHUYeCKoe ABUMKEHWNE, UCMONb3YA GU3NUYECKNE BENIUUYNHDI: KOOpAUHaTa,
nyTb, NEpeMeLLEHNE, CKOPOCTb, YCKOPEHMe, Macca Tena, cuna, UMNyabC Tena,
KMHEeTMYecKan sHeprua, NoTeHuuanbHan sHeprus, mexaHuyeckas paboTa, mexaHuyecKas
MOLLLHOCTb; NPV ONUCaHMM NPaBUIbHO TPAKTOBaTb PUIUYECKUIA CMbICA UCMIONb3YEMbIX
BE/INYMH, UX 0B03HaUYEHMA N eAUHNLIBI, HAXOAUTb GOPMYJIbl, CBA3bIBAIOLLME AAHHYIO
bM3NYECKYIO BENMYMNHY C APYTUMU BETUYNMHAMM

10.5

OnucbIBaTb M3yYeHHbIE TEN/I0BbIE CBOMCTBA TE M TEN/I0BbLIE ABNEHUA, UCNO/b3YA
bU3nYeCcKMe BENMYMHDI: AaBNeHMe ra3a, TeMnepaTtypa, CpeaHAA KUHEeTUYeCcKasa sHeprua
Xa0TUYECKOTo ABUKEHUA MOJIEKY/, CPEAHEKBAAPATUYHAA CKOPOCTb MOJIEKY/], KOJIMYECTBO
TEN0Tbl, BHYTPEHHAA 3Heprua, paboTa rasa, KoapduuMeHT NoNesHoro gencTemnn
TEn/JI0BOro ABUraTens; Npu onMcaHMmM NPaBUAbHO TPAKTOBaTb GU3NUYECKUI CMbICA
NCMO/Ib3YEMbIX BE/IMYMH, X 0603HAYEHMA U eANHMLbI, HAX0AUTb GOPMYJbl, CBA3bIBAtOLLME
AaHHYI0 GU3MYECKYIO BEMYMHY C APYTMMU BEANUYMHAM

10.6

OnucbiBaTh M3yYeHHbIE 31eKTPUYECKME CBOMCTBA BELLLECTBA U 3MeKTPUYECKMe ABNEHUA
(npoueccbl), Mcnonb3ya GU3NYECKME BEMYMHDI: SNEKTPUYECKMIA 3apAa, NEeKTpUYeckoe
nosie, HaNPAXKEHHOCTb NOJA, NOTEHLMAN, Pa3HOCTb NOTEHLMAN0B; MPU ONUCAHUK
NpaBUIbHO TPAKTOBaTb GUINYECKUIA CMbIC/T UCMIONb3YEMbIX BEIMYMH, UX 0BO3HaYeHNA U
eANHULbI; YKa3blBaTb GOPMY/ibl, CBA3bIBAIOLLME AAHHYIO GUINUYECKYIO BEIMUNHY C APYTUMM
Be/IMYUHAMMU




10.7

aHanM3MpoBaTb GU3NYECKME NPOLLECCHI U ABAEHUA, UCNOJb3YA GU3NYECKME 3aKOHbI U
NPUHLMMbI: 3aKOH BCeMUpHOro tarotenunsa, |, Il v Il 3akoHbl HbtOTOHA, 3aKOH COXpaHeHuA
MEXaHMYECKOM IHEPTUM, 3aKOH COXPAHEHUS UMMYbCA, MPUHLLMM Cynepro3numm cun,
NPUHLMN paBHONPaBUA MHEPLMAbHbBIX CUCTEM OTCYETA; MONIEKYNAPHO-KMHETUYECKYHO
TEOPUIO CTPOEHUA BELLECTBA, FA30Bble 3aKOHbI, CBA3b CPeAHEN KUHETUYECKOM SHepPrum
TEMn/JI0BOro ABUXKEHWUA MOJIEKY/ C abCONOTHOM TemnepaTypoii, NnepBblii 3aKOH
TEPMOANHAMMKUN; 3aKOH COXPAaHEHMA 3IEKTPUYECKOrO 3apAaa, 3aKoH KyaoHa; npu atom
pa3nunyaTb CIOBECHYIO GOPMYIMPOBKY 3aKOHA, EFO0 MAaTEMATUYECKOE BbIPArKEHME U
ycnosus (rpaHuubl, 061acT) NPUMEHMMOCTH

10.8

O6bACHATb OCHOBHbIE NPUHLMMbI A4ENCTBUS MALLWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasnnyaTh ycnosuma ux 6e3onacHoro MCnosib3oBaHUA B NOBCEAHEBHOW KU3HU

10.9

BbINOMHATL 3KCNEPUMEHTbI NO UCCNEA0BAHNIO GUINYECKUX ABNEHUIA U NPOLLECCOB C
NCMO/Ib30BaHNEM NPAMbIX U KOCBEHHbIX U3MEPEHMI; Npu 3ToM GOpPMYANPOBaThL Npobiemy
(3apauvy) v runoTesy yuebHOro sKkcnepnmeHTa, CObMpaTh YCTAHOBKY U3 NPea/I0KeHHOro
060pyA0BaHNA, NPOBOAUTL ONbIT U GOPMYANPOBATL BbIBOAbI

10.10

OcyLLecTBAATb NPAMbIE U KOCBEHHbIE N3MEPEHMUA GUSUUYECKUX BEIMYMH; NPU 3TOM
Bbl6MpaTb ONTUMabHbIN CNOCO6 U3MEPEHMA M UCNO/b30BaTh M3BECTHbIE METOAb! OLLEHKN
norpeLHocTet smepeHui

10.11

NccnenoBaTb 3aBUCUMOCTM MeXAY GU3NYECKMMWN BENNYMHAMM C UCMO/Ib30BAHMEM NMPAMbIX
WU3MEPEHUIA; NPU STOM KOHCTPYMPOBATb YCTAHOBKY, GMKCUPOBATb Pe3ynbTaTbl NO/YYEHHOM
3aBMCUMOCTU GU3MYECKUX BE/IMUYMH B BUAE Tabauu 1 rpadmKos, AenaTb BbIBOAbI MO
pesy/bTaTam uccaenoBaHus

10.12

Cobntogatb NpaBuaa 6e30nacHoro Tpy4a npy NpoBeAeHMU UCCe0BaHUIi B paMmKax
y4ebHOro aKcnepmMmMeHTa, y4ebHo-UCCNea0BaTebCKOM U MPOEKTHOM AeATENbHOCTU C
NCNO/Ib30BaHMEM U3MEPUTENbHBIX YCTPOICTB U labopaTopHoro obopyLoBaHmA

10.13

PelwaTtb pacyéTHble 3a4a4M C ABHO 334aHHOMN GU3MYECKO MOAE/bI0, NCNO/b3YSA
dr3MYECKME 3aKOHbI M NPUHLMMLI; HA OCHOBE aHa/In3a YC/10BMA 3a43a4M BbIOMpPaTb
dU3MYECKYIO MOAENb, BbiAENATb GU3UYECKUE BEIMUYNHBI U GOPMYbI, HEOBXOANMbIE ANA
eé pelleHuns, NPoBOAUTb PACYETbl U OLLEHMBATb PEANbHOCTb NMOJYYEHHOIO 3Ha4YeHMA
dr3nYecKon BENNYMHBI

10.14

PewaTb KayecTBEHHbIE 3a4a4u: BbICTPanBaTb IOTMYECKN HENPOTUBOPEYUBYHO LLEMNOYKY
paCCV)K/J,EHVIVI c onopoﬁ Ha N3y4yeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTU U ¢M3MH€CKM€ ABNEHNA

10.15

Mcnonb3oBaTtb NpuU peleHnn yyebHbix 3a4a4 COBPEMEHHbIE MHPOPMALNOHHbIE
TEXHO/IOMMK ANA MOWCKA, CTPYKTYPUMPOBAHUA, MHTepnpeTaLmmn 1 npeacrasneHms yuebHomn u
Hay4yHO-NONYNSPHON MHPOPMALMK, NONYYEHHOW U3 PA3/IMYHBIX UCTOYHMKOB; KPUTUYECKM
aHaNM3MPOBaTh NoayYaemyto MHbopmaumio

10.16

Mp1BOAMTL NPUMEPDI BKNAAa POCCUIUCKUX U 3apyDeEkKHbIX YYEHbIX-OU3NKOB B pa3BuTHe
HayKK, 06bACHEHWE NMPOLLECCOB OKPYKatoLWEro Mnpa, B PasBuTUE TEXHUKMN U TEXHOIOMMI

10.17

Mcrnonb3oBaTbh TeOpeTUYECKME 3HaHNA MO PU3MNKE B MOBCEAHEBHOMW KU3HU ANA
obecnevyeHnn 6esonacHOCTN Npu obpalleHnn ¢ Npubopamm U TEXHUYECKUMMN




YCTPOMCTBaMM, /1A COXPAHEHWs 340P0BbA U COBN0AEHMA HOPM 3KOIOTMYECKOro
noBeAeHWA B OKpY»KaloLLen cpeae

10.18

PaboTaTb B rpynmne ¢ BbINOJHEHUEM PA3/IMYHbIX COLMAAbHbIX PONEN, NNaHNPOBaATL paboTy
rpynnbl, pauMoHanbHO pacnpeaenatb 06a3aHHOCTM U NIaHUPOBATb AEATENIbHOCTb B
HeCTaHAAPTHbIX CUTYaUMAX, aLeKBAaTHO OLLEHMBATL BK/IaA, KaXKAoro U3 y4acTHMKOB rpynnbl B
pelleHMe paccmaTpuBaemoit Nnpobaembl

11 KNACC

Kog,
npoBepsAemoro
pe3ynbTaTta

MpoBepsemble NpegMeTHbIe pe3y/bTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTe/1bHOM
nporpammeol cpeaHero ob6uero o6pas3oBaHus

111

[eMoHCTpupoBaTb Ha NpUMepax PoJib U MecTo GU3NKKN B POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTMHbI MMPa, B Pa3BUTUM COBPEMEHHOMN TEXHUKMN U TEXHOOTUIA, B
NPaKTUYECKOM AeATeNbHOCTU NtoAei, LLeIOCTHOCTb U eAUHCTBO GU3NYECKOM KapTUHbI MUpa

11.2

YU4nTbIBaTb FPaHULLblI MPUMEHEHMUA U3YYEHHbIX GU3NUYECKUX MOLENEN: TOYEYHbIN
3NEKTPUYECKUI 3apAa, AAepHan MoAeNb aTOMa, HYKIOHHAA MoAe/lb aTOMHOIO A4pa Npwu
pelleHnn pusmyeckmx 3agau

11.3

PacnosHaBaTb puanyecKkume aBneHma (npouecchl) U 06BACHATL MX HA OCHOBE 3aKOHOB
3/IEKTPOAUHAMUKN N KBAHTOBOM GU3UKMU: 3/IEKTPUYECKAsA NPOBOANMOCTb, TENI0BOE,
CBETOBOE, XMMMYECKOE, MarHMTHOE AeNCTBMA TOKa, B3aMMOLENCTBME MArHUTOB,
31eKTPOMarHnTHaa MHAyKUuA, AEVICTBMG MarHMTHOrro NoaAa Ha NPoBOAHUK C TOKOM U
OBUKYLLMIACA 3apas, SNEKTPOMArHUTHbIE KoiebaHUA M BOJIHbI, MPAMOJIMHENHOE
pacnpocTpaHeHne CBeTa, OTPAXKeHMeE, MPenoMAeHne, MHTepbepeHumus, Andpakumna u
nofApusaLus ceeta, Anucnepcua ceeta, potoanekTpuyeckunii adpdekT (bpoToadpdekT),
CBeToBOE AaB/NEHWNE, BO3SHUKHOBEHME IMHENYATOro CNeKTpa aToMa BO4opoaa,
€cTecTBeHHas M UCKYCCTBEHHaA pagMOaKTUBHOCTb

11.4

OnucbiBaTb U3yYeHHble CBOMCTBA BELLECTBA (3/1eKTpUYECcKMe, MarHUTHbIe, ONTUYECKUue,
3N1EKTPUYECKYIO MPOBOANMOCTb Pa3/INYHbIX CPeA) U 3NEKTPOMArHUTHbIE ABJEHMUSA
(npoueccol), cnonb3ys GUMYECKME BEIMYMHBI: INEKTPUYECKUI 3apsa, CMNA TOKa,
3/IEKTPMYECKOE HaMNPSAKEHWNE, 3/IEKTPUUYECKOE CONPOTUB/EHUE, PAa3HOCTb NOTEHLMA/OB,
3/[C, paboTta TOKa, MHAYKLMA MarHMTHOro nons, cuna Amnepa, cuna JlopeHua,
WHAYKTUBHOCTb KaTYLUKK, SHEPTUA NEKTPUYECKOTO M MarHMTHOrO NoJiIen, Nepmoa 1 4YactoTa
Kos1iebaHuin B KonebaTenbHOM KOHTYpPE, 3apAj U CM/1a TOKa B NPOLLECCE FAPMOHMYECKMX
3NEeKTPOMArHUTHbIX KonebaHni, GOKYCHOE PacCcTosIHUE M ONTUYECKAs CUA JINH3bI; NPU
OnMcaHUKU NPaBUJIbHO TPAKTOBATb GUINYECKUIA CMbIC/T UCMOb3YEMbIX BEANYNH, UX
0603HaYeHUsA 1 egMHULbI; YKa3biBaTb GOPMY/ibl, CBA3bIBAOLLME AaHHYO PUINYECKYLO
BE/IMUUHY C APYTMMU BENNYNHAMUA

11.5

OnucbIBaTb U3yYeHHble KBAHTOBbIE ABNEHUS M NPOLECCH, UCMO/b3ys pUnMYeckme
BE/IMYMHbI: CKOPOCTb 3/IEKTPOMAarHUTHbIX BOJIH, A/1MHA BOJIHbI M YacTOTa CBETA, SHEepPrus u
nmnynbc GOTOHA, Nepuo noaypacnaga, SHEPrus cBA3M aTOMHbIX A4eP; NPU ONUCcaHUn
NpPaBUAbHO TPAKTOBATb GU3MUYECKUIN CMbIC/T UCNONb3YEMbIX BEIMYMH, UX 0603HAYEHUSA U




€AMHWLbI; YKa3biBaTb GOPMYJIbl, CBA3LIBAIOLLME AAHHYIO GU3NYECKYIO BEIMUYUHY C APYTUMM
BENIMYMHAMM, BbIYUCAATL 3HAYEHME GU3NYECKOW BENNYMHDI

11.6

AHanusnposaTb GpU3MYECcKMe NPoLECChl U ABNEHUA, UCNONb3YA GU3MYECKME 3aKOHbI U
NPUHLMMbI: 3aKoH OMa, 3aKOHbI NOC/1Ie0BaTeIbHOMO U NapasfeslbHOro coeanHeHus
NPOBOAHWNKOB, 3aKOH [I3Koyns — JleHua, 3aKOH 3/1eKTPOMarHUTHON MHAYKLUUU, 3aKOH
NPAMOIMHENHOrO PacnpoCTPaHEHMA CBETa, 3aKOHbl OTPa*KEeHUA CBETA, 3aKOHb!
npenoMieHns CBeTa, ypaBHeHMe IHWTeMHa ansa ¢oToadpdeKTa, 3aKOH COXpaHeHun
3HEepPrun, 3aKOH CoXpaHeHUs UMMYNbCa, 3aKOH COXpaHEeHUA 3NeKTPUUYECKOro 3apaaa, 3aKoH
COXpaHeHMA MaccoBOro Yncna, nocTynatbl bopa, 3aKoH paAnMoakTMBHOIO pacnaaa; npwu
3TOM Pas3/iMyaTh CI0BECHYIO GOPMYNUPOBKY 3aKOHA, r0 MaTeMaTUYECKOe BbipaykeHue U
ycnoBus (rpaHuubl, 06,1acT) NPUMEHMMOCTH

11.7

OnpepenATb HanpaB/iieHMEe BEKTOPA UHAYKLMM MAarHUTHOTO NOAA NPOBOAHMKA C TOKOM,
cmnbl Amnepa n cunbl JlopeHua

11.8

CTpouTb 1 OonNncbIBaTb U306 paXKeHne, co3gaBaemMoe NJI0CKUM 3epKaioM, TOHKOWN INH30M

11.9

BbINONHATb 3KCMEPUMEHTbI N0 UCCNEA0BAHNI0 GUINYECKUX ABAEHUIA U NPOLLECCOB C
MCNOJ/Ib30BAHMEM MPAMbIX M KOCBEHHbIX U3MEPEHUIT; Npu 3TOM GOpPMYIMPOBaATL Npobiemy
(3apauy) n runoTesy yuebHOro sKkcnepmmeHTa, CObMpaTh YCTAHOBKY U3 NPeasIoKEHHOro
060pya0BaHKUSA, MPOBOANUTb ONbIT U GOPMYINPOBATL BbIBOAbI

11.10

OcyLLecTBaaTb NPAMbIE U KOCBEHHbIE U3MEPEHUA GU3UYECKUX BENIMYMH; NPU 3TOM
BbIOMpPATb ONTUMabHbIM CNOCO6 U3MEPEHMA U UCMONb30BATb U3BECTHbLIE METOAbI OLEHKHN
norpewHocTen M3mepeHui

11.11

MNccnenoBatb 3aBUCUMOCTU GM3UYECKUX BEIMYMH C UCMO/Ib30BaHUEM MPAMbIX U3MEPEHNIA;
MPM 3TOM KOHCTPYMPOBaTb YCTaHOBKY, GUKCUPOBATb Pe3y/bTaTbl MOAYYEHHOMN 3aBUCMMOCTH
bM3nYeCcKnx BennuymH B Buae Tabauy n rpaduKos, AenaTb BbIBOAbI MO pe3yabTaTam
nccnenosaHuA

11.12

Cobntogatb npasuna 6e3onacHoOro Tpy4a npy npoBeAeHMU UCCe0BaHN B pamKax
y4eBHOro sKcnepmMmeHTa, y4ebHOo-MCCNeA0BaTebCKoN M MPOEKTHOM AEATENbHOCTH C
MCNo/Ib30BaHMEM M3MEPUTENbHbIX YCTPOMCTB M NabopaTopHoro o6opyaoBaHun

11.13

PelwaTb pacyéTHble 3a4a4m C ABHO 334aHHOM PU3NYECKOM MOAENbIO, UCMO/b3YS
dM3nYecKmne 3aKOoHbI M MPUHLMMBI; HAa OCHOBE aHan3a YCN0BMA 3a4a4mM BbIbUpaThb
du13nyeckyto moaenb, BblaenAaTb Gpusnyeckmne BenUnHbl n Gopmynbl, Heobxoanmble ans eé
peLleHuns, NPOBOANTb PACYETbl M OLLEHMBATb PeasibHOCTb NOJYYEHHOIO 3HAYEHUA
dur3nYecKon BENNYMHDI

11.14

PelwaTtb KayecTBeHHbIE 334a4U: BbICTPAMBATb NOMMYECKM HENPOTUBOPEUMBYIO LEMOYKY
paCCV)KLI,EHVIﬁ C OI'IOpOI\/'i Ha U3y4YeHHbl€ 3aKOHbl, 3dKOHOMEPHOCTU U ¢M3VI‘-I€CKME ABNEHNA

11.15

Mcnonb3oBaTb Npu peleHnn yyebHbIx 33434 COBPeMEHHbIE MHPOPMaLMOHHbIE
TEXHO/IOTUK ANA NMOUCKA, CTPYKTYPUMPOBAHUSA, MHTepNpeTaLmmn 1 NnpeactaBaeHmsa yuebHol u
Hay4HO-NONyAAPHOWU MHPOPMALUK, MONYHEHHOMN U3 PA3INYHbBIX MCTOYHUKOB; KPUTUUYECKK
aHa/IM3MPOBaTb MoJyYaemyto MHGOPMaLMIO




11.16

06BACHATD npuHUUNbI AEﬁCTBMﬂ MalnH, FlpMGOpOB N TEXHUYECKNX YCTDOIZCTB; Pa3zinyaTb
ycnosuma nx 6e3onacHOro NCNoab3oBaHUA B I'IOBCE,CI,HGBHOVI KU3HU

11.17

Mp1BOAMTL NPUMEPDI BKNAAa POCCUIUCKUX N 3apyDeEkKHbIX YYEHbIX-OU3NKOB B pa3BUTHe
HayKK, B 06bACHEHME NPOLLECCOB OKPYXKalOLLEro MUPa, B Pa3BUTUE TEXHUKMN U TEXHOIOTUI

11.18

Ncnonb3oBaTb TeOPETUYECKUE 3HAHUA NO GU3UKE B NOBCEAHEBHOM XKMU3HU ANA
obecneyeHuns 6e30MacHOCTM NpY 06paLLeHUM C NPMBopPaMmn N TEXHUYECKUMMU
YCTPOMCTBaMM, AN COXPAHEHMA 3[10POBbA N COBNOAEHNA HOPM 3KOJIOMMUYECKOro
noBeAeHUA B OKPY*KaloLLEN cpeae

11.19

PaboTaTb B rpynmne c BbINOJHEHUEM Pa3/IMYHbIX COLMA/bHbIX POsiei, NaaHNPoBaTh paboTy
rpynnbl, pauMoHanbHO pacnpeaensaTb 06A3aHHOCTU U NAaHUPOBATb AEATENbHOCTL B
HecTaHAapTHbIX CUTyaLMAX, aAeKBaTHO OLLeHMBaTb BK/ag, Kax40ro U3 y4acTHUKOB rpynnbl B
pelleHne paccmaTpmBaemoit npobiembl




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

10 KNACC

Kog
pasgena

Kog n poBepPAEMOro 3/1IeMeHTa

lNpoBepaemble anemeHTbl cogepaHunA

®U3NKA N METOAblI HAYYHOIO NO3HAHKMA

11

®usmKa — HayKa o npupoge. HayuyHble meToabl NO3HaHMA
OKpYy»KatoLwero mmnpa. Ponb akcnepMmeHTa M Teopun B npoLecce
MO3HaHWA NPUPOAbI. IKCNEPUMEHT B GU3NKeE

1.2

MogenupoBaHue pU3MYECKUX ABNEHUI U NpoLeccoB. HayyHble
rmnotesbl. PUsmyeckne 3aKoHbl U Teopun. MNpaHmLbI
NMPMMEHNUMOCTU GU3NYECKMX 3aKOHOB. NPUHLMM COOTBETCTBUA.
Ponb 1 mecTo ¢pu3MKM B OPMUPOBAHUM COBPEMEHHOM
Hay4HOM KapTWUHbI MMUPa, B MPaKTUUYECKON AeATEIbHOCTU Ntoaei

MEXAHUKA

2.1

KUHEMATUKA

2.11

MexaHunyeckoe gsukeHne. OTHOCUTENBHOCTb MEXAHMYECKOTo
ABuxeHua. Cuctema otcyéTa. TpaeKTopma

2.1.2

MepemelleHne, CKOPOCTb (CpeaHAA CKOPOCTb, MTHOBEHHanA
CKOPOCTb) M YCKOPEHME MATEPUANbHOMN TOUKK, UX NPOEKLUN Ha
oCK cUCTeMbl KoopAaMHaT. CNoXKeHne nepemeLLeHunii n
CNOXKEeHWMe CKOpOCTel

2.1.3

PaBHOMepHOE M PaBHOYCKOPEHHOE NPAMOIMHENHOE
ABWKeHue. FpaduKM 3aBUCMMOCTM KOOPAMHAT, CKOPOCTH,
YCKOPEHUA, NYTU N NepemMeLLeHUA MaTePNaabHOM TOYKM OT
BPEMEHMU

2.14

CBobogHoe nageHue. YcKkopeHue cBob6oaHOro naaeHus

2.15

KpuBonMHenHoe aBuxKeHne. PaBHOMepPHOe ABUXKEHME
MaTepManbHOM TOYKM MO OKPYKHOCTU. Yr10Bas CKOPOCTb,
JNINHeMHanA ckopocTb. MNepuoa n yactoTa. LleHTpocTpemmntenbHoe
yCcKopeHue

2.1.6

TexHunyecKme yCTPOMCTBA: CNUAOMETP, ABUMNKEHME CHAPALOB,
LenHble U peMeHHble nepeaayn

2.1.7

MpakTnyeckme paboTbl. U3mepeHne MrHOBEHHOM CKOPOCTM.
NccnepoBaHne COOTHOLWEHMA MeEXAY NYTAMM, MPOMLEHHbIMM
Te/NOM 3a NoCcNef0BaTe/IbHble PAaBHbIE MPOMENKYTKU BPEMEHMU
NPV PaBHOYCKOPEHHOM ABUMKEHUWN C HA4YaIbHOM CKOPOCTbIO,
paBHON HyAt0. M3yyeHne ABUMKEHMA LIAapUKa B BASKOM




KNOKOCTU. M3y‘-IEHI/Ie ABUXKeHNA Tena, 6|OOLLIEHHOI'O

FOPU30HTANbHO
ONHAMUKA
991 MpuHUMN oTHOCKMTeNbHOCTM Manunnes. MNepBbl 3aKOH HbloTOHA.
o MHepumanbHble CUCTEMbI OTCHETA
2.2.2 Macca Tena. Cuna. MNpuHUMN cynepno3nummu cun
BTopoli 3aKOH HbOTOHA AN MaTepManbHOM TOYKN B
2.2.3 NMHepuuanbHol cucteme otcyéTa (MCO). TpeTuit 3aKoH
HbloToHa ANnA maTepuanbHbIX TOYEK
vy 3aKoH BceMUpHOro TAroteHnA. Cuna Taxectu. MNepasn
o KOCMMYEecKasa CKopocTb. Bec Tena
2.2.5 Cuna ynpyrocTtu. 3akoH lN'yKa
Cuna TpeHua. Cyxoe TpeHune. Cnuna TPEHUA CKONIbXKEHMA U Cuia
2.2 2.2.6 TpeHus nokoA. KoadpdpuumeHT TpeHns. Cuna conpoTmeaeHUs
npwn ABUMKEHUM Tena B XKUAKOCTU UMM rase
997 MocTynaTenbHOE U BpalLaTeibHOE ABUMKEHNE abCONOTHO
o TBEPAOro Tena
2928 MoOMeHT cu/ibl OTHOCUTENIbHO OCK BpaleHuA. [laedvo cunbl.
o Ycnosua pasHosecua TBEpaoro tena s MCO
299 TexHuYecKme yCTPOCTBA: NOALWNMHUKN, ABUNKEHME
o MCKYCCTBEHHbIX CMYTHUKOB
MpakTnyeckme paboTbl. U3yyeHne aBuxKeHUs Bpycka no
HAKNOHHOM NJIOCKOCTU NOA AENCTBUEM HECKOIbKUX CUJI.
2210 NccnepoBaHue 3aBUCMMOCTU CUA YNPYTOCTH, BO3HMKAOLWMX B
o aAedbopmmpyemoit Npy*KMUHe n peamHoBom obpasue, oT
Be/IMYMHbI UX aepopmaumn. UccnepgoBaHume ycnosui
paBHOBecUA TBEPAOro Tesa, UMEeoLWEero 0Cb BpaLeHns
3AKOHbl COXPAHEHWA B MEXAHUKE
531 MMnynbc maTepranbHOM TOUKM, CUCTEMbI MATEPUASIbHBIX TOYEK.
o MMNynbC CUbl ¥ M3MEHEHWe MMMYNbca Tena
2.3 2.3.2 3aKoH coxpaHeHua nmnynbca B MCO. PeakTUBHOE ABUMKEHME
2.3.3 PaboTa cunbl
2.3.4 MoLHOCTb CunbI
2.3.5 KnHeTnyeckasa sHeprua matepuasbHON TOYKU. Teopemao




KMHEeTUYEeCKoM HeEprnn

MNoTeHunanbHaa HepruAa. MNoTeHunanbHaa HEepPrmna ynpyro

2.3.6 AedopMnpoBaHHOM NPYKUHbI. MOTEHUMANbHAA 3HEpPrMa Tena
8621131 NOBEPXHOCTM 3emnu
MoTeHuManbHble U HeNoTeHLUMaAbHble cUbl. CBA3b PaboTbl
2.3.7 HENOTEeHLMANbHbIX CUA C USMEHEHMEM MEXAHUYECKOM SHEPTUM
CUCTEMBI Tesl. 3aKOH COXPaHEeHUA MEXaHMYEeCKOW SHeprum
2.3.8 Ynpyrue v Heynpyrue CTONKHOBEHMUA
23.9 TexHU4YecKuMe yCTpoMCTBa: ABUKEHME PAKET, BOAOMET, Konep,
o MPY>KMUHHBIA NucTonet
MpakTnyeckune paboTbl. M3yyeHne cBA3M CKOPOCTEN TN NpU
2.3.10 Heynpyrom yaape. NccnegoBaHue cBasn paboTbl Cubl C

N3MEHEHMEM MEXaHUYECKOM HEeprnn Tena

3 MOJIEKYJTAPHAA ®U3SUKA U TEPMOONHAMMWKA
OCHOBbI MOJIEKYNAPHO-KUMHETUYECKOW TEOPUM
OCHOBHble NONOXEHUA MOIEKYNAPHO-KMHETUYECKON TEOPUM.
3.1.1 BpoyHoBcKoe asuxkeHune. Anddysmna. XapaKtep ABUKEHUA U
B3aMMOAENCTBMA YACTUL, BELLLECTBA
312 Mogenu CTpoeHUs rasos, XKUAKOCTEN U TBEPABIX TEN U
o 06BACHEHWE CBOMCTB BELLLECTBA HA OCHOBE 3TUX MoAenei
3.1.3 Macca monekyn. Konndectso BelecTtsa. [loctoaHHaa ABoragpo
314 Tennosoe paBHoBecue. TemnepaTypa n e€ nusmepenue. LLikana
o Temnepatyp Llenbcua
3.1 315 Mogaenb naeanbHoro raza. OCHOBHOe ypaBHeHue
o MONIEKYNAPHO-KMHETUYECKOM TEOPUN UAEANBbHOIO rasa
AbcontoTHaA TemnepaTypa Kak mepa cpegHenl KUHETUYECKOM
3.1.6 3Hepruu Tenn0BOro ABUM»KeHUA YacTuy, rasa. LLikana temnepaTyp
KenbBuHa
3.1.7 YpaBHeHue KnaneilipoHa — MeHgeneesa. 3akoH [lanbToHa
[a308Bble 3aKOHbI. MI30onpouecchl B naeanbHOM rase c
3.1.8 NOCTOAHHbIM KOJIMYECTBOM BeLLecTBa: U30Tepma, U30Xopa,
nsobapa
3.1.9 TexHMYecKMe yCTpolicTBa: TepmomMeTp, bapomeTtp
3.1.10 MpaKTuyeckne paboTbl. M3mepeHne maccbl BO3ayXa B K1aCCHOM




KOMHaTe. MicchepoBaHue 3aBUCUMOCTHU meXxay napameTpamum
COCTOAHUA pa3peKeHHOro rasa

3.2

OCHOBbI TEPMOANHAMWKN

391 TepMoaMHaMUUecKas cuctema. BHYTpeHHAA sHeprus
o TePMOAMHAMUYECKOW CUCTEMbI U CNOCOBbLI €8 U3MeHeHMA

399 Konunuyectso TennoTol M paboTta. BHyTpeHHAA aHeprua
o OAHOATOMHOrO UAeaNbHOrOo rasa

Buapbl Tennonepenaym: TenaonpoBoAHOCTb, KOHBEKLUA,
3.2.3 nsnydyeHune. TennoéMKoCTb Tena. YaenbHasa TeN10EMKOCTb
BellecTBa. PacyéTt KonnyecTsa Tena0Tbl NpU Tenaonepegaye

MepBbli1 3aKOH TepMOAMHAMUKK. MNpUMeHeHWEe NepPBOro 3aKoHa
3.24 TEPMOANHAMMKM K n3onpoueccam. Npadpuyeckas
NHTepnpeTauua paboTbl rasa

Tennosble MallUHbI. NPUHLMUNBI AENCTBMA TENA0BbIX MaLLUH.
325 Mpeobpa3oBaHMA SHEPTUMN B TEMIOBbIX MaLLMHAX.
o KoaddunumneHT nonesHoro geiicteus (ganee — KMNA) rennosoi

MawuHbl. Llmkn KapHo v ero KMAa

BTopow 3akoH TepmoanHammKkun. HeobpaTnmocTb NpoLeccos B
3.2.6 npupoge. Tennosble gBuratenn. IKoaornyeckne npobnemsi
TenaosHepreTUKn

327 TexHMYecKMe yCcTpoiicTBa: ABUraTeNlb BHYTPEHHETO CropaHus,
o 6bITOBOM XONOANNBHUK, KOHAULMOHEP

3.2.8 MpakTuyeckune pabotbl. MamepeHue yaenbHoOM TENTOEMKOCTH

3.3

ATPETATHbIE COCTOAHMA BELLECBA. ®A30BbIE NMEPEXObI

MapoobpasoBaHue 1 KoHAeHcauma. MicnapeHue 1 KuneHue.
3.3.1 YaenvHana TennoTa napoobpasoBaHuA. 3aBUCMMOCTb
TemnepaTypbl KUNEHUA OT AaBNEHMUA

332 ABCONIOTHAA M OTHOCUTENIbHAA BNAXKHOCTb BO3AyXa.
o HacblwWweHHbIM nap

Teéppoe Teno. Kpncrtannnyeckne n amopoHble Tena.
3.33 AHM30TPONKNA CBOMUCTB KpUCTannoB. Kuakme Kpuctansbl.
CoBpemeHHble maTepuanbl

334 MnasneHue n KpUctTanamsauma. YaenbHaa TennoTa naasaeHua.
- Cybaumauma

3.3.5 YpaBHeHue TensoBoro 6anaHca




TexHUYEecKMe yCTPOWCTBA: TMIPOMETP U NCUXPOMETP,
KaslopMMeTp, TEXHONOTMM NONYYEHNA COBPEMEHHbIX

3.36
MaTepuanos, B TOM YMC/1Ie HAHOMATEepPUaANoB, 1
HaHOTEeXHo0rMn
3.3.7 MpaKTuyeckne paboTbl. U3mepeHMe BNAXKHOCTM BO34yXa
4 SNTIEKTPOANHAMUKA
S/TIEKTPOCTATUKA
411 dNeKTpusauma Ten. INeKTpuyeckumii 3apaa. ea sMaa
o 3NEeKTPUYECKUX 3apALO0B
4.1.2 MpoBOAHWKK, ONINEKTPUKN U NONYNPOBOAHUKU
4.1.3 3aKOH COXpaHeHUA INEKTPUYECKOro 3apaaa
4.1.4 B3aumogenctemne 3apanoB. 3akoH KynoHa
dneKkTpuueckoe none. HanpaKEHHOCTb 3N1EKTPUYECKOro NoA.
4.1.5 MpuHuMn cynepnosnumn. JIMHUM HANPAXKEHHOCTH
3NIeKTpUYEecKoro nonsa
4.1
416 PaboTa cun anekTpoctatuyeckoro nons. MNoteHuman. PasHocTb
o noTeHLManos
417 MMPOBOAHUKN N OUINEKTPUKM B MOCTOAHHOM 3N1EKTPUYECKOM
o none. [InanekTpuyeckan NPoOHMLAeMOCTb
418 INEeKTPOEMKOCTb. KOHAEeHCaTOop. INEeKTPOEMKOCTb NJIOCKOTo
- KOHAEeHcaTopa. JHeprmna 3apAXeHHOro KoHAeHcaTopa
TexHUYecKMe YyCTPOMCTBA: SNEKTPOCKOM, SNEKTPOMETP,
4.1.9 3NEKTPOCTAaTUYECKAnA 3aLLMTa, 3a3eMIEHNE I1EKTPONpPMbOopPOos.,
KOHZEHCATOP, KCEPOKC, CTPYNHbLIN NPUHTEP
4.1.10 MpakTnyeckune paboTbl. M3mepeHue aneKTPOEMKOCTH
o KOHAeHcaTopa
NOCTOAHHbIN SNEKTPUYECKMIA TOK. TOKU B PA3NIMYHbBIX CPEAAX
421 YCcnoBumA CyLLeCTBOBAHMA NOCTOAHHOMO 3/1IEKTPUYECKOTNO TOKa.
o NcToYHUKM TOKa. Cuna ToKa. MNoCcTOAHHbIN TOK
4.2
4.2.2 HanpsaxeHue. 3akoH Oma gnAa yvacTKa uenm
423 dNeKTpuYecKkoe conpoTmBaeHune. YaenbHoe conpoTusaeHne
o BellecTsa
4.2.4 NMocneposaTenbHoe, NapanaenbHoe, CMeLWaHHoe coeanHeHne




npoBOAHUNKOB

4.2.5

PaboTa aneKkTpmyeckoro Toka. 3akoH [xoyna — fleHua

4.2.6

MowHocTb INNEKTPUYECKOIo TOKa

4.2.7

aNneKTpoABuMKyLLLas cuna (aanee — 3/1C) M BHYTpeHHee
COMPOTMBAEHME UCTOYHMUKA TOKA. 3aKoH Oma A NoAHOM
(3amkHyTOM) 3nEKTpMUecKon Lenu. KopoTkoe 3amblKaHue

4.2.8

DNEeKTPOHHaA NPOBOAMMOCTb TBEPAbIX METAN/I0B. 3aBUCUMOCTb
COMPOTUBAEHMA METAJI/IOB OT TemnepaTypbl.
CBepxnpoBOANMOCTb

4.2.9

INEeKTPUYECKUA TOK B Bakyyme. CBOIMCTBA 3/IEKTPOHHbBIX NY4YKOB

4.2.10

MonynpoBoaHMKK. CobcTBEHHAA M NPUMMECHAn NPOBOANMOCTb
nonynposoaHuKoB. CBOMCTBa p-h nepexoaa.
MonynpoBoLHMKOBbIE NPMBOPBI

4.2.11

DNEeKTPUYECKUI TOK B INEKTPOUTAX. DNEKTPOAMTUYECKan
Anccoumauma. DNeKTpoaus

4.2.12

DNEeKTPUYECKMI TOK B rasax. CamocToaTe bHbIN U1
HecamoCTOATE/IbHbIN pa3pAa. PasnnyHbie TUMbI
camocToaTenbHoro paspaga. MonHusa. NMnasma

4.2.13

TexHUYecKMe yCTPOWCTBa: amrnepmeTp, BOJIbTMETP, peocTar,
MCTOYHMKM TOKa, 3/1eKTPpOoHarpeBsaTte ibHble Npubopbl,
3/1eKTPOOCBETUTE IbHbIE NPUBOPbLI, TEPMOMETP COMPOTUBAEHMA,
BaKyYMHbIN AM04, TEPMUCTOPLI U GOTOPE3UCTOPSI,
NnoAynpoBOAHMKOBbLIW 4104, FabBaHMKa

4.2.14

MpakTnyeckme paboTbl. M3ydeHne cmellaHHOro coeauHeHNA
Pe3nCTopos..

U3mepeHune 3C NCTOYHMKA TOKA U €ro BHYTPeHHero
conpoTtusneHun. HabaogeHue anekTponunsa

11 KNACC
Kog,
Kognposepsaemoro anemeHTa MpoBepsaemble 3/1eMeHTbI CoAepKaHUA
pasgena
4 SNEKTPOANHAMUKA

4.3

MATHUTHOE MOJE. SNEKTPOMATHUTHAA MHAOYKUWNA

43.1

MocToAHHbIE MArHUTBI. B3aMMOAEVICTBMe NOCTOAHHDbIX




MarHumTos

MarHuTHoe none. BeKTop MarHUTHOM MHAYKLUMK. MprHUMN

4.3.2 cynepnosunumun. JIMHUM MarHUTHOM MHAYKUMW. KapTUHA NHUIA
MarHUTHOM MHAYKLMW NONA NOCTOAHHbIX MAarHUTOB
MarHuTHoe noJie NPoOBOAHMKA C TOKOM. KapThHa AMHMI nons
433 ONVHHOMO NPAMOTo NPOBOAHMKA N 3aMKHYTOrO KO/bLLEeBOro
o NPOBOAHWUKA, KaTyLWKK ¢ TOKOM. OnbIT IpcTesa.
B3saumogelictBMe NPOBOAHUKOB C TOKOM
434 Cuna Amnepa, eé moaynb 1 HanpasaeHue
Cuna JlopeHua, eé moaynb U HanpasaeHue. [lpnxeHune
4.3.5 3apPSAKEHHOM YacTULbl B OAHOPOAHOM MarHUTHOM MoJie.
PaboTa cunbl JlopeHua
4.3.6 ABNEHME 3NEKTPOMArHUTHOM MHAYKLUN
4.3.7 MOTOK BEKTOPA MAarHUTHOM MHAYKLUN
43.8 3/4C MHAYKUMK. 3aKOH 3/1EKTPOMArHUTHOM UHAYKLMU
e dapagen
Buxpesoe anektpuyeckoe none. 34C nHAyKUNMK B
439 NPOBOAHUKE, ABUXKYLLLEMCA NOCTynaTe/IbHO B O4HOPOAHOM
MarHWTHOM none
4.3.10 Mpasuno JleHua
4311 MHAYKTUBHOCTb. ABNeHMne camonHaykumn. 34C
o CaMOMHAYKLMM
43.12 DHeprna MarHMTHOro NOANA KaTYLWKM C TOKOM
43.13 DNeKTPOMarH1UTHoe nose
TexHWYecKme yCTPOMCTBA: NOCTOAHHbIE MArHUTI,
4.3.14 3NEeKTPOMArHUTbI, 31eKTpoaBUraTesb, yCKopuTtenm
3/IeMeHTapPHbIX YacCTUL, MHAYKUMOHHAA Neyb
MpaKkTuyeckmne pabotbl. U3ydeHWe MarHUTHOIO NOAA KATYLUIKK
4.3.15 ¢ TokoM. UccnepoBaHne fencTBmA NOCTOAHHOIO MarHmTa Ha

paMKy ¢ TOKOM. MccnesoBaHme ABAEHUA SNEKTPOMArHUTHOM
UHAYKUAN

KOJIEBAHUA 1N BOJIHbI

5.1

MEXAHUYECKUE N SNEKTPOMATHUTHBIE KOTEBAHUA

51.1

KonebatenbHas cnuctema. CeobosHble KosiebaHus.




FapmoHuyeckune konebanusa. Neprog, YactoTa, aMNANTYAA U
¢dasza konebaHui

5.1.2

MPYXUHHBIN MaaTHMK. MaTeMaTU4YecKnit MasTHUK

5.1.3

ypaBHEHME rapMmoHnN4YeCcKunx KonebaHun. KnuHematmyeckoeu
ANHamun4yeckoe onncaHume KonebaTenbHOro ABUXeHUA

5.14

MpeBpalleHne SHEPrMm NP rapMoHUYECKNX KonebaHusax.
CBA3b aMNAUTYyAbl KoNebaHU UCXO4HOWN BE/IMYUNHDI C
amnNAnTyaamu KonebaHnin eé cKkopocTu U ycKopeHua

5.1.5

KonebatenbHbiii KOHTYpP. CBO6OAHbIE 3/1€KTPOMArHUTHbIE
KonebaHua B naeanbHom KonebatenbHOM KOHType. AHanorus
MeXAY MeXaHUYECKMMU U 3N1EKTPOMATHUTHBIMU
KonebaHuamu. Popmyna TomcoHa

5.1.6

3aKOH COXpaHeHWs 3Heprum B naeasbHOM KonebatebHOM
KOHType

5.1.7

BbIHYXAeHHble mexaHuyeckne konebaHuns. PesoHaHc.
Pe3oHaHCHanA KpnBas. BbIHYXAEeHHble 3N1eKTPOMarHUTHbIe
KonebaHumsa.

5.1.8

MepemeHHbI ToK. CUHYCOMAANbHbIA NEePEMEHHbIN TOK.

5.1.9

MOLLHOCTb NepeMeHHOro Toka. AMNANTyAHOe U AeincTeylollee
3HaYyeHMe CU/bl TOKa M HanpaxeHua

5.1.10

TpaHcdopmatop. MpounseoacTeo, Nnepesada u notpebneHune
3/1eKTPUYECKOM 3HEPrUn. DKONOTMUYECKME PUCKM MPK
NPOM3BOACTBE 3/1EKTPUYECKON aHeprun. KynbTypa
MCMNO/Ib30BaHNA 31EKTPOSHEPTUN B MOBCEAHEBHOM KU3HM

5.1.11

TexHUYecKne ycTpoincTBa: cemcmorpad, aNeKTpUYECKUi
3BOHOK, /IMHWUW 371eKTponepeaay

5.1.12

MpakTuyeckune paboTbl. iccnegosaHne 3aBUCMMOCTU Nepuoaa
MasiblX KoniebaHul rpysa Ha HATU OT AJIMHBI HUTK U MaccChbl
rpysa. iccnegoBaHue nepemMeHHOro ToKa B LLenu us
nocneaoBaTeIbHO COEAMHEHHbIX KOHAEHCATOPA, KaTyLIKK U
pe3uncTtopa

5.2

MEXAHWYECKUE N SNEKTPOMATH

NTHbIE BOJIHbI

5.21

MexaHuYecKkne BoJIHbI, YCI0BUA pacnpocTpaHeHus. Mepuoga,
CKOpOCTb PacnpoCTpPaHEHUA U ANNHA BOHbI. MonepeyHble 1
NPOAO/bHbIE BOJHbI

5.2.2

Hi#HParttt# NHTepdepeHunsa n andpakumna mexaHMUYecKux




BOJIH

3ByK. CKOpOCTb 3ByKa. [POMKOCTb 3BYyKa. BbicoTa ToHa. Tembp

5.2.3
3BYKa
INEeKTPOMArHUTHbIE BOJIHbI. YCNOBUA U3NYyYeEHUA
5.2.4 3/1eKTPOMArHUTHbIX BOJIH. B3anmHasa opueHTauma sektopos E,
B 1 L B 3N1EKTPOMArHUTHOM BOJIHE B BaKyyme
CBOWCTBA 3/1IEKTPOMArHUTHBIX BOJIH: OTPAXKEHME,
5.2.5 npenomneHune, nonapmsaunsa, andparkuma, nHTeppepeHums.
CKOpPOCTb 3/1EKTPOMArHUTHbIX BOJTH
coe LLIKana aneKTPOMarHUTHbIX BOJIH. MpumeHeHune
o 3NEeKTPOMArHUTHbIX BOJIH B TEXHMKE U BbITy
507 MpUHLMNbI pagnoceasu 1 TenesmaeHna. Pagmonokaums.
o INEeKTPOMarHUTHOE 3arpsA3HEHNE OKpYKatoLLel cpesbl
TexHWYecKme yCTPoMCTBA: My3blKa/IbHble MHCTPYMEHTHI,
5.2.8 Y/IbTPa3BYKOBas AMArHOCTUKA B TEXHUKE U MeAUUMHE, padap,
pPagMoONpPUEMHMK, TeNEBM30p, aHTeHHa, TesiedpoH, CBY-neub
ONTUKA
c31 MpamonunHenHoe pacnpocTpaHeHWe cBETa B O4HOPOLHOM
o cpege. Jlyd ceeTa
c35 OTpaxkeHue cBeTa. 3aKOHbl OTpaXkeHUs ceeTa. MocTpoeHune
o 1306paxKeHUii B NNOCKOM 3epKane
£33 MpenomneHune ceeTa. 3aKOHbI NPEIOMIEHMUA CBETA.
o ABCONIOTHDIN NOKasaTeNb NPeNoMNeHnA
534 MNMonHoe BHyTpeHHee oTpaxkeHue. MNpeaenbHbln yron nosHoOro
o BHYTPEHHEro oTpa)KeHus
5.3
5.3.5 Oucnepcus ceeTta. CNoxKHbIN cocTas benoro ceeTa. LiseT
Cobupatowme n paccematowme AMH3bl. TOHKaA NMH3A.
doKycHOoe paccTosiHMe U ONTUYECKasa CUa TOHKOM IMH3bI.
5.3.6 MocTpoeHue n3obpaxkeHUin B COBUPAOLLUX U paccenBatoLmX
NMH3ax. Popmyna TOHKOM NIMH3bI. YBENMYeHWe, jaBaemoe
NIMH30M
5.3.7 Mpeaensl NPUMEHUMOCTU FEOMETPUYECKOM ONTUKMU
NHTepdepeHums ceeTta. KorepeHTHbIe UCTOUYHMKK. YCI0BUA
5.3.8

HabnAeHUA MAaKCUMYMOB U MUHUMYMOB B
MHTEpPPEPEHLMOHHOMN KapTUHE OT ABYX CUH}a3HbIX




KOrepeHTHbIX NCTOYHUKOB

Oundpakuma ceeta. JudpaKkunmoHHan pewéTka. Ycnosume
5.3.9 HabNtOAEeHUSA T1aBHbIX MAaKCUMYMOB NPW NageHUn
MOHOXPOMATUYECKOrO CBeTa Ha AN PAKLMOHHYIO PeLlETKY

5.3.10 Nonapusauyma ceeta

TexHU4YeCcKne yCcTpOMCTBa: OYKM, Nyna, poToannapar,
5.3.11 NPOEKUWOHHbIN annapaTt, MMKPOCKON, TEJIECKOM, BO/IOKOHHasA
ONTUKa, AMPPaKLMOHHAA pelwéTKa, nonapons,

MpakTnyeckme paboTol. UI3mepeHne nokasatensa
5.3.12 npenomnenua. NccnegoBaHue cCBOMCTB M306paXKeHU B
NnuH3ax. HabnoaeHne aucnepcuu ceeTa

3/IEMEHTbI CMELMAIbHOM TEOPUM OTHOCUTE/IBHOCTU

IPaHNLbl MPUMEHMMOCTM K/TaCCUYECKOM MEXaHUKMN.
MocTynaTtbl TEOPUN OTHOCUTENBHOCTU: MHBAPUAHTHOCTb

6.1
MOAYANA CKOPOCTU CBETa B BaKyyme, MPUHLMN
OTHOCUTENIbHOCTU DNHLITENHA
6
6.2 OTHOCUTENBHOCTb O4HOBPEMEHHOCTU. 3amenNeHNe BPEMEHMU
' M COKpaLLeHME ONNHDI
6.3 dHeprva n Mnynbc cBO6OAHOM YacTULbI
6.4 CBsi3b MaccCbl C 3HEpruen 1 UMNyabCoMm cBo60A4HOM YacTULbl.
' dHeprua Nokos cBoboAHOM YacTULbI
7 KBAHTOBAA ®U3NKA
3NIEMEHTbI KBAHTOBOWM ONTUKMK
211 ®oToHbl. Popmyna MNnaHKa cBA3M aHeprum ¢pOTOHa C ero
o 4acToTOM. dHEprma n uMnyabe GoToHa
712 OTKpbITHE 1 uccnepoBaHue potoadpdekTa. OnbiTol A.T.
o CtoneToBa. 3aKoHbl poToadpdekTa
7.1 713 YpaBHeHue IitHWTenHa ana dotoaddekTa. «KpacHas
o rpaHuLa» poTosddekTa
7.1.4 JasneHue ceeta. OnbiTol N.H. lebeaesa
7.1.5 XrMmunyeckoe aencreme ceeTa
216 TexHu4yecKkune yctponctea: ¢poTos/iemeHT, GOTOAaTUMK,
o conHeyHas baTapes, cBeTOAMNOL,




CTPOEHUME ATOMA

Moaenb atoma TomcoHa. OnbITbl Pesepdopaa no

7.2.1
nccnenoBaHUIO CTPOEHMA aTomMa. [1aHeTapHaa mogeb aToma
Moctynatbl bopa. M3nyyeHne u nornoweHne GOTOHOB NpPU
7.2.2 nepexoje aToma C O4HOro YPOBHA 3HEPrMn Ha Apyroi. Buabl
cnekTpoB. CNeKTp ypoBHel sHeprnn aToma Bogopoaa
2 BonHoBble cBolicTBa YacTuu, BoaHbl ge bpoiina.
' 7.2.3 KopnyckynapHo-BOAHOBOM gyanm3m. AndpakLmsa sNeKTPOHOB
Ha KpucTanniax
224 CrnoHTaHHOE 1 BbIHYXAEHHOe n3nyyeHune. YCTpoMUcTBO U
o NpVHUMN paboTbl nasepa
295 TexHUYecKme yCTPOMCTBA: CNeKTPaabHbIl aHaAu3
o (cnekTpockon), nasep, KBAHTOBbI KOMMbIOTEP
7.2.6 MpaKTuyeckne pabotbl. HabnogeHne nMHeENYaTOro cnekTpa
ATOMHOE A4P0O
7.3.1 MeToabl HabNOAEHMA U PerncTpaLum snemeHTapHbIX YacTuL,
OTKpbITUE pagnoakTnsHocTU. OnbiTbl Pesepdopaa no
232 onpeaeneHnto cocTaBa PagmMoakTUBHOTO nanyvyeHns. Ceoiictaea
o anbda-, 6eTa-, raMMa-u3nyyeHuns. BamaHue paanoakTMBHOCTM
Ha KMBble OPraHU3Mbl
OTKpbITWE NPOTOHA M HEWTPOHA. HyKNOHHasa mogenb sapa
7.3.3 leli3eHbepra — MBaHeHKo. 3apag sapa. MaccoBoe 4ncno
aapa. N3otonbl
234 Anbda-pacnag,. INeKTPOHHbIN U NO3UTPOHHbIN beTa-pacnaa.
7.3 o Famma-msnyyeHme. 3aKOH PagnM0OaKTMBHOIO pacnasa
235 DHeprus cBsA3M HYKIOHOB B Agpe. AaepHble cuibl. JedekT
o Maccbl A4pa
7.3.6 ApepHoble peakumun. leneHne n cmHTes agep
AnepHbIv peaktop. TepmoaaepHblin cnHTes. Mpobnemsbi u
7.3.7 nepcneKkTUBbl A4ePHON SHEPTreTUKM. DKONOTMYECKME acNeKTbl
A0EPHOM SHEePreTUKn
23.8 dnemeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.
o dyHOameHTanbHble B3aMMOLENCTBUA
7.3.9

TexHU4YecKune ycTpoMCTBa: A03NUMETP, Kamepa BuabcoHa,




AOEPHbIN peakTop, aToMHasa bomba

7.3.10

MpakTnyeckme pabotobl. MccnegoBaHve TpeKoB YacTu, (no
rotoBbiM poTorpadmam)

3/IEMEHTbI ACTPO®U3NKN

8.1

Bug 3Bé3gHoro Heba. Co3Be3amn, ApKMe 3BE3abl, NAaHETbI, UX
BUAMMOE ABUMKEHNE

8.2

ConHevHas cuctema. MNnaHeTbl 3eMHOM rpynnol. MNnaHeTbl-
FMraHTbl U UX CNYTHUKN, KapaMKOBble NnaHeTbl. Manble Tena
ConHeyHom cucTembl

8.3

ConHue, poTochepa u atmocdhepa. ConHeuyHas aKTMBHOCTb

8.4

UcTouHumK saHeprim ConHua 1 3B8€34,

8.5

3BE3/4bl, MX OCHOBHbIE XapPaKTEPUCTMKN: Macca, CBETUMOCTb,
paaunyc, TemnepaTypa, UX B3aMMocBsa3b. [uarpamma
«CNEeKTPasibHbIM K/1acC — CBETUMOCTb». 3BE3/bl [/1aBHOM
nocnefoBaTeIbHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb»
ANA 3BE374 rNaBHOM NocnenoBaTebHOCTU

8.6

HHHPar###BHYTpeHHee cTpoeHme 3B€34. CoBpemeHHble
npeacTaBNeHUA O NPOUCXOXKAeHUU 1 3soaounm ConHua m
3BE34. DTanbl }XM3HU 3BE3L,

8.7

MneuHblii MyTb — Hawa MNanakTMka. CNnpanbHaa CTPYKTYpa
lanakTuKK, pacnpegeneHue 38é3a, rasa v nolnun. NonoxxeHune
n peumxkeHne ConHua B Manaktuke. NMaockasa u chepuyeckan
noacuctembl NanakTUKM

8.8

Tunbl ranakTUK. PagmMoranakTMkm u KBasapol. YHEpHble Abipbl B
AApax rafakTuk

8.9

BceneHHasn. PacwmpeHue BceneHHol. 3akoH Xab6na.
PasberaHue ranakTmk. BospacTt u pagmyc BceneHHoi, Teopums
Bonbluoro B3pbiBa. Moaenb «ropsyen BceneHHoM».
PennkToBoe nsnyyeHue

8.10

MacwTabHasn cTpyKTypa BceneHHoi. MeTaranakTuka.
HepelwéHHbie npobsiembl acCTPOHOMMUM




NMPOBEPAEMbIE HA EI3 MO ®U3UKE TPEBOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW
OBPA30BATE/IbHOW NMPOrPAMMbI CPEAHEIO OBLLEIO OGPA30BAHKA

Kog,
npoBepsaemoro
TpeboBaHUs

MpoBepaemble TpeboBaHMA K NPeAMETHbIM pPe3y/ibTaTamM 0CBOEHMA OCHOBHOM
obpasoBaTeNibHOM Nporpammbl cpegHero obwero obpasoBaHus

ChopmMMpPOBaHHOCTb YMEHN pacno3HaBaTb GM3nYecKme ABAeHNsA (Mpouecchl)
06bACHATbL UX Ha OCHOBE M3YYeHHbIX 3aKOHOB

BnageHue ocHoBononaralwmmmn GU3nMYecKUMm NOHATUAMM U BeTIUYUHAMMU,
XapaKTepusyowmmmn Gprusndeckme npoLecchbl

ChopMMPOBAHHOCTb YMEHMUI NPUMEHATb 3aKOHbI K/1TAaCCUYECKON MEXaHUKM,
MONEKRYNAPHON GU3NKN U TEPMOAMHAMMKM, SNEKTPOLUHAMUKN, KBAHTOBOW GpU3MKM ANA
aHanu3a 1 06bACHEHUA ABNEHUIA MUKPOMMPA, MaKpoMMpa U Merammpa, pasnndatb
ycnoBusa (rpaHumubl, 061acTh) NPUMEHMMOCTU GU3NYECKMX 3aKOHOB, MOHUMATb
BCEObLMI XxapaKkTep GpyHAAMEHTAIbHbIX 3aKOHOB Y OFPaHUYEHHOCTb MCMOb30BaHNA
YaCTHbIX 3aKOHOB; aHa/M3MPOBaTb GPU3NYECKME NPOLLECCHI, UCNOIb3YA OCHOBHbIE
NONIOXKEHWA, 3aKOHbI U 3aKOHOMEPHOCTH

ChopMMPOBAHHOCTb YMEHWA Pa3inyaThb YCN0BUSA MPUMEHUMOCTN Moaenel GUsnmyeckmx
TeN U NPoLeccoB (ABAeHNI)

ChopMMpPOBAHHOCTb YMEHMSA peLlaTb pacyéTHble 3a4a4M C ABHO 3a4aHHOM U HEABHO
3a4aHHON PU3MYECKOM MOE/bio: Ha OCHOBAHWKM aHaM3a yCA0BUA BblbUpaTtb
du3nyeckne moaenu, oteevatolme TpeboBaHMAM 3a4a4K, NPUMEHATL GOPMY b,
3aKOHbl, 3aKOHOMEPHOCTM U MNOCTYNATbl PUINYECKMUX TEOPUIA NPU UCMNONb30BaHUU
MaTeMaTMYeCKMX MeTOA0B peleHus 3aa4, NPOBOANTb PacYéTbl HA OCHOBAHMUM
MMeEIOLLMXCA AaHHbIX, aHaIM3NPOBaTb Pe3y/IbTaTbl U KOPPEKTUPOBATbL METOAbI PeLLeHUs
C YY4ETOM MONYYEHHbIX pe3y/bTaToB

PelaTtb KauyecTBEHHbIe 33434, Tpebyolwme NPMMEHEHUA 3HAHUI N3 pa3HbIX Pa3geNioB
LUKONBHOTO Kypca GU3UNKM, a TaKKe MHTerpaLmm sHaHUi U3 4pyrux npegmeTos
€CTeCTBEHHOHAYYHOTO LMK/A: BbICTPAMBaTb IOTMYECKYIO LLENOYKY PACCYKAEHUM C
OMNOPOW HA U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U PpU3NYECKMe ABNEHUA

Bnap,eHme OCHOBHbIMU MmeTOAaMWN HAay4YHOro NO3HaHWUA, UCNOJ1Ib3yeMbIMU B ¢)VI3MKEZ
NpPoBOANTb NPAMbIE U KOCBEHHbIE N3MepeHUsa GU3UYECKUX BENNYMH, BbIOMpan
ONTUMasbHbIN cnocob M3MepeHna 1 UCMOJb3YA N3BECTHbIE METObl OLEHKM
NOrpeLHOCTEN U3SMEPEHUM, MPOBOAUTb UCC/IeA0BaHNE 3aBUCUMOCTEN GUINYECKUX
BE/IMYMH C UCMONb30BaHUEM NMPAMbIX U3MEPEHWUM, 06BACHATb NONYYEHHbIE PEe3yNbTaTbl,
ncnonb3lya d)VI3VI'—I€‘CKVIe TEOPUUN, 3aKOHbI U NOHATUA, U AeNaTb BbIBOAbI, CO6}1IO,EI,aTb
npaswuaa 6e3onacHoro Tpyaa npuv NPoBeAeHUN UCCeA0BaHUIM B paMKax y4ebHoro
3KCMepuMeHTa M yyebHOo-1CCNea0BaTeIbCKOM AeATeNbHOCTU C UCNOJIb30BaHNEM
LMdPOBbLIX U3MEPUTE/bHBIX YCTPOMCTB M nabopaTopHoro obopynosaHuA

ChopMMPOBaAHHOCTb YMEHM aHAIM3NPOBATL M OLLEHMBATbL NOCNeACTBUA HbITOBOM U




NPou3BOACTBEHHON AeATeNbHOCTM YeoBeKa, CBA3aHHOM C GU3MYECKMMM NpoL,eccamu,
C NO3ULMIA 3KoN0rMYecKol 6e3onacHOCTU; NpeacTaBieHnit 0 pauMoHaabHOM
NPMPOAONO0/Ab30BaHUK, A TAKXKE Pa3yMHOM UCNO/b30BaHMUM AOCTUMEHUIA HAYKK U
TEXHONOTNI ANA AaNbHENLWEro pa3BUTUA YenoBeYeckoro obuiectsa

OBnageHune pasnnMyHbIMKU cnocobamm paboTsl ¢ MHGOPMaLMen GU3NYECKOrO
COAEP’KaHMA C UCNONb30BaHMEM COBPEMEHHbIX MHGOPMALIMOHHbIX TEXHOOTUIA;

9
pa3BUTME YMEHUN KPUTUYECKOTO aHa/IM3a U OLLEHKU 4OCTOBEPHOCTU NOJIy4aeMoi
nHpopmauunm
ChopMMpPOBaHHOCTb YMEHUI NPUMEHATb OCHOBOMOJ/IaratoLLMe acCTPOHOMUYECKME
10 NMOHATUA, TEOPUWN U 3aKOHbI ANA aHaIM3a U 06bACHEHMA GU3NYECKUX NPOLLECCOB,

npoucxoaAwmMx Ha 3B€3Aax, B 3BE3HbIX CUCTEMAX, B MEXKralakTUYeCcKol cpeae;
OBUXeHNA HebecHbIX Ten, 3BoNtoLMM 3BE34 M BceneHHo




MEPEYEHb 3/IEMEHTOB COAEPHKAHWUA, MPOBEPAEMbIX HA ET3 MO ®U3UNKE

Kog
pasaena/Tembl

Kog
3/leMeHTa

MpoBepaeMblit 3SN1EMEHT CoAeprKaHUA

MEXAHUKA

11

KUHEMATUKA

111

MexaHunuyecKkoe asurKeHne. OTHOCUTEIbHOCTb MEXAHMUYECKOTo ABUMKEHUS.
Cucrtema oTcyéTa

1.1.2

MaTepunanbHasa TouKa.

7 TPaeKToOpHE
EE€ pammyc-BeKTop:
F(r)=(x(z) (2 ) 2(2)),

TpaeKTopII,

[IEPEMEIICHIIC!
= (Ax, Ay, A7),

IyTE.
CrokeHIle NepeMelleHHi:

=4, +47,

2

.1 !

1.1.3

CKOpPOCTb MaTepPMaNbHOMN TOUKM:

AF

o=2""
At

= 1'“= [[Ul_.UT.U: }

Ar—i)
Ax

L, = IL =X, aHANOTHYHO v, =V, U.=Z,.
o v

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

BbluncneHne nepemeLleHma 1 NyTM maTepmnanbHOM TOUKM NPU NPAMOINHENHOM
ABUMKEHUN BAONb OCU X MO rpaduKy 3aBucMmocTtu ux(t)

1.1.4

“ . Av
VeKopeHHe MaTepHAaTbHOII TOIKIL d = ﬁ—\_\ =0'=(a,.a,.a_).
o I -

Au, C N r -
a,=—=| =(uv,) . aHanOIM4HO a, =(v,)’, a.=(v.)"

Ar—{

1.1.5

PaBHOMEpHOE NPAMOJIMHENHOE ABUNKEHME:




x(t)=x*v,,

v, (t)-v,,=const

1.1.6

PaBHOyCcKopeHHOe I'IpﬂMOl'IMHEVIHOE ABUXeEHUE:

-

ar
Xir)=x,+u r+——
(1) =3, + 0,1+

v (t)=u, +at
a,. = const

vy, —u, =2a_(x,—x)
. . v, + U,
TTpi1 ABIDKEHII B O(HOM HAIPABIeHNN MyTh §= 12 ¢

i

1.1.7

CsobogHoe nageHue. YckopeHue cBoboaHoro
nageHus. [isuxeHne Tena, 6poLIeHHOro nog,
YFIOM O K TOPU3OHTY:

) ~

".1;(2‘:] =X, t Uyt =2 tUycosa-f ' l;

gy
ol

) g 7 |
‘ vy =y, Uyt +-‘T =1, +U,sina-f—

[ o] |
o
=3
=2

Irul_lfrj = U, =U,Cos0

v.(t)=uv,, +g 1 =v,sina— g

- - 0 Xo

=y

1.1.8

KpusonunHeliHoe asuxkeHue. [lBUXKEHNE MaTEPUANIbHON TOYKMU MO OKPYKHOCTH.

Yrnosas vl IMHEHasA CKOPOCTb TOUYKKU: V=R

T
MpyY paBHOMEPHOM ABUHKEHUMN TOYKU NO OKPYKHOCTU: 0)=T=2 0

_ .2
LleHTpocTpemuTenbHOE yCKopeHue ToukK: a,. = —=w" R

2
v
R

MosHOe yCKOpeHMe MaTepuanbHOM TOUKU

1.1.9

Teépaoe Teno. MocTynaTesibHOE M BpallaTe/ibHOE ABUMKEHWE TBEPAOro Tena

1.2

ONHAMUKA

121

NHepunanbHble cuctembl oTcYéTa. MepBblit 3aKoH HbtoToHa. MpuHumn

OTHOCUTeNbHOCTU [anunnen




1.2.2

m
Macca Ttena. lnoTHOCTb BewecTBa: P= V

1.2.3

Cwna. MpuHUMN cynepnosnummn cun: g =F,+F,+...

PaBHOJEHCTB

124

BTopoit 3akoH HbloToHa: ans matepuanbHoi Toukmn B UCO

F,=ma,: Ap=F At "P" F =const

1.2.5

TpeTunii 3aKoH HblOTOHa 419 MaTepUanbHbIX -—
i N F? F'>1

TOYEK: = - - -
F12 F21

1.2.6

3aKOH BCEMMUPHOTO TATOTEHUA: CUAbI MPUTAXKEHNA MEXIY TOYEUYHbIMM Maccamu
m;m,
2
R

pasubl F =G

Cuna Taxectu. LleHTp TaxecTn Tena. 3aBUCUMOCTb CUJbl TAXKECTU OT BbICOTbI h Hag,
NOBEPXHOCTbIO NAaHeTbl pagmuycom RO:

GMm

mg=———
IRy +h)

1.2.7

Cuna ynpyrocTu. 3akoH lNyka: F,=-kx

1.2.8

Cuna TpeHua. Cyxoe TpeHue.

Cwna TpeHua ckonbxenus: F,= N

Cwna Tpenwua nokos: F,, <N

KoadduumeHT TpeHus

1.2.9

p=_=
HasnexHne: p S

1.3

CTATUKA

1.3.1

MOMEHT CUNbl OTHOCUTENbHO OCK BpaLLeHUs: |
M| =Fl, rae | — nnevo cuabl [ OTHOCUTE/IbHO i
ocu, npoxoaauen Yyepes Touky O =
nepneHanKyIapHO PUCYHKRY

1.3.2

LleHTp macc Tena. LLeHTp macc cmctembl MaTepmaibHbIX TOYEK:

+ +
= mry T m,r, "". B ogHOpPOAHOM Mnone TaXXectn (g — Const) LLleHTp macc

r
.M.
m;+m,+...

T€/1a COBNadaeT C ero LEHTPOM TAXKECTU




Ycnosua pasHoBecuAa TBEpaoro Tena 8 MCO:

1.3.3 Ira.:\ff'__f‘ffz_---:ﬂ
|Fi+Fy+...=0
134 3akKoH MNackana
1.35 [asneHue B *Knakoctu, nokoswerica 8 MCO: p=p0+pgh
3aKoH Apxumega: F apx= " Primecn
1.3.6 F =paV
€CNN TeNo U Kuaroctb nokoatca 8 UCO, To £ 5, = PGV 4 recu
YcnoBue nnaBaHuAa Ten
3AKOHbI COXPAHEHMA B MEXAHUKE
14.1 Nmnynbc maTepuanbHOM TOUKMU: p=mv
HHHPartHH " T
149 MMY/bC CUCTEMbI TEN: p=p + p.+ ..
3aKOH U3MEHEHUA U COXPAaHEHMA MMMYNbCA:
BUCO Ap:A(p1+p2+"'):FlBHeLLIHAt+F2BHeLLIHAt+""
1.4.3
8 MCO' ecm Ap:A(p1+p2+"'):0' ecm FlBHeu.lH+FZBHeu.IH+"':0
PeakTnBHOe aBuKeHue
1.4 =
PaboTa cu/ibl Ha ManoM NepemMeLLeHNN: F
1.4.4 B ~
.-1=|F|-|.-‘l'-.:'|-c05 a=F -Ax =
Ar X
MoLHOCTb CUNbI:
ecnu 3a spema At paboTa cunbl U3BMeHAETCA Ha ol
145 At, TO MOLLLHOCTb CUAbI o F
AA D
P=— =F-vu-cosa v
'ﬁr Ar—d)
2 2
KnHeTnyeckas sHeprus matepmanbHom Toukn: E = mv _pP_
1.4.6 M2 2m

3aKOH M3MEHEHMSI KUHETUYECKOM IHEPINN CUCTEMbI MAaTEPUAJIbHbIX TOYEK: B nco




AEKMH = Al + A2 + ...

1.4.7

MNoTeHuMansbHan Heprua:

AN1A NOTEHLNANBHBIX CUN A12 = EIHOTeHu - EZI‘IOTeHL{ -=A EHOTeHu

HOTeHLI,MaﬂbHaFi Heprmna MaTepMaanoﬁ TOYKM B O4HOPOOHOM Nnose TAXKECTU:
E =mgh

TIOTEeHL]

k x*

MoTeHumnanbHan aHeprus ynpyro gepopmuposanHoro tena: E . = >

1.4.8

3aKOH U3MEeHeHUA U COXpaHeHUA MexaHMYecKom HEepruu:

Erex = Exum + Er:-:uIEHJ.I-u
B IICO AE,ex = Ascex menorenn. can
B IIC:D iE}.:Ex = {]-.. eCII ﬁBEEﬁ HETIOTEHII. CHI = D

15

MEXAHWYECKWE KOJIEBAHUA N BOJTHbI

151

FapmoHUYecKkne KonebaHnA maTepmanbHOM TOUKU. AMNanTyaa u ¢dasa KonebaHuii.
KnHemaTtnuyeckoe onucaHue:

w(f) = Asin| of +o, ).

v (=x'.

a(=(v,), =) =a +o'x=0,

raoe x — cmeuweHme n3 paBHoBecuA.

JnHamunyecKkoe onucaHue:

ma,=-kx, rge k=m > 310 3HauuT, yto F, =-kx.

3HepI'ETM‘-IECKOG onncaHune (3aKOH COXpaHeHUA MexaHMYecKom 3HepI'MI/I)Z

2 2 2 2

Ceasb AMNINTYAbl KonebaHun cmeuleHnA MaTepmaanoﬁ TOYKM C aMNANTy4aMM

:
_ Upee =04, a =04
KonebaHu eé CKOPOCTHN N YCKOpPEHUA!

1.5.2

Mepuof 1 yactoTa KonebaHuii:

I'Iepmo,u, Manbix CBOﬁO,CI,HbIX KonebaHM MaTeEMaTUYECKOro ManaTHUKA:




T=2E\{I
E

Mepunopa cBoboAHbIX KOJIEbaHMN NPYHKMHHOTO MaaTHUKA:

T=2n |—
k
153 BbIHY»KAeHHble KonebaHua. PesoHaHc. Pe3oHaHCcHan KpuBas
MonepeyHble U NPOAO/bHbIE BO/HbI. CKOPOCTb PACNPOCTPAaHEHUSA U A/IMHA BOJHbI:
—y7=Y
1.5.4 A=VI=_
NHTepdepeHLmsa U AndpaKLnsa BOJH
1.5.5 3BYyK. CKOPOCTb 3BYKa
2 MOJEKYNIAPHAA ®U3UKA. TEPMOANHAMUKA
2.1 MOJTEKYNIAPHAA OU3NKA
Mogaenu CTpoeHMUA ra3os, KULKOCTeN M TBEPAbIX TeA. MycTb TepMogMHaMUYecKan
cuctema (Teno) coctont ns N oguMHaKOBbIX MOSIeKY. Toraa KoAMYecTBO BELLECTBa
N m
v — — i —
2.1.1 N, pu
rae N, —umncno Asoragpo, m — macca cuctembl (Tena), I — MofApHasa macca
BEL,ecTBa
2.1.2 Tennosoe ABUMKeHME aTOMOB N MONEKYN BeLLeCcTBa
2.1.3 BsanmopelicTBune yactuL, BeLLecTsa
2.14 Ondodysna. BpoyHoBCKoe ABUKEHUE
2.1.5 Mogenb ngeanoHoro rasa 8 MKT
CBA3b MeXKAYy AaBAEHUEM U CpeaHel KUHETUYECKOM SHepruen nocTynaTesibHoro
TEN/JIOBOro ABUKEHUA MOJIEKY/1 AEaNbHOro rasa (ocHoBHoe ypaBHeHne MKT):
1 - 2 (mp?) 2 —
2.1.6 p=-mpvr-=-—-n — | =—T- &
3 3 2 )
, rae m0 — macca o4HOM MONEKY/bI,
N
n= V — KOHL,EHTPaUMA MOJIEKYN
2.1.7 AbcontoTHasa TemnepaTtypa: T = t0 +273K
218 CBA3b TeMnepaTypbl rasa co cpeHen KMHEeTUYECKOM SHEPrnen NnocTynaTenbHOro

Ten/0BOro AsnNXXeHnAa ero MoNeKyn:
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2.19 YpaBHeHue p = nkT
Mogenb naeanbHOro rasa B TepMoanHaMUKe:
(Vpaprerme Mexreneesa — Kianefipora
| BIpaUKeHHe [T BHYTPEHHEH SHePIHH
VparHeHHe MeHueneeBa — KiamneilpoHa (IpIMeHHMbIe (OPMEI
3aIHCII):
m iy RT
2.1.10 pV=LRT=\RT =NkT, p=0""
LL LL
BripaxeHile 11 BHyTpeHHell SHepIT OHOAaTOMHOTO ILI€aTLHOIO
Taza (IpIMeHIIMEle (QOPMEI 3aIIICH):
-3 3 Iim 3
U=ZVRT==NkT ==—RT =vc,T==pV
2 2 2 2
2.1.11 3aKoH [lanbToHa AN AaB/leHMA CMECU PasperkKeHHbIx rasos: p=p;+ p,t...
M3onpoLecchl B pasperKeHHOM rase ¢ NoCTOSHHbIM Ynciom mosnekyn N (c
MOCTOAHHbLIM KOJIMYECTBOM BELLECTBA V):
nsotepma (T = const): pV = const,
nsoxopa (V = const): %= const
2.1.12 \
nsobapa (p = const): ?Zconst
lpadmyeckoe npeacTaBneHne U30MNPOLLECCOB Ha pV-, pT- n VT- anarpammax.
y y pvV _
O6beaMHEHHbIN ra30Bblii 3aKOH: T_ const pna NOCTOAHHOIO KO/MYecTBa
BeL,ecTsa V.
HacblweHHble n HeHacblWeHHble napbl. KayecTBeHHaA 3aBUCMMOCTb NIOTHOCTU U
2.1.13 [ABNEHMNA HACbILLEHHOrO Napa OT TEMMEPATYpPbl, UX HE3aBUCMMOCTb OT 06BEMA
HacblIWeHHOoro napa
BnaxkHocTb BO3ayxa.
2.1.14
_ pnapa(T) _ pnapa(T)
OTHOCUTENbHaA BAAXKHOCTb: O = =
p HacblIapa ( T ) p HachILapa ( T )
5115 N3meHeHMe arperaTHbIX COCTOAHWUI BELLLECTBA: UCNAPEHME U KOHAEHCALMS,

KnneHune XXnaxkoctum




2.1.16 MN3meHeHMe arperaTHbIX COCTOSIHWUI BELLLEeCTBa: NAaBAeHUE U KPUCTanansaLums
2.1.17 MpeobpasoBaHue aHeprum B $pa3oBbIX Nepexonax
2.2 TEPMOAUNHAMMUKA
2.2.1 TennoBoe paBHOBecKe M TemnepaTtypa
2.2.2 BHyTpeHHAA aHepruna
223 Tennonepeaaya Kak cnocob nsmeHeHUs BHyTpeHHeln sHeprum 6e3 cosepLueHns
o paboTbl. KOHBEKLMA, TENNONPOBOAHOCTb, U3IYYEHNE
Konunyectso Tennotbl.
2.2.4
YaenbHaa TennoémkocTtb Bewectsa c: Q=cmAT
YpaenbHana Tensiota napoobpasosaHua L: Q = Lm.
2.2.5 YaenvHana Tennota nnasnaeHma A: Q = Am.
YpaenbHaa TennoTa cropaHua Tonamea q: Q = gm
dnemeHTapHas pabota B TepmoamHammke: A=p AV
2.2.6
BbluncneHne pabotbl no rpadumky npouecca Ha pV-guarpamme
Mepsbiit 3akoH TepmoauHammkn: Q, =AU ,+ A, =(U,-U,)+ A,
2.2.7
Apuabata: Q,=0 A,= ( U,-U, ) =AU,
2.2.8 BTopoli 3aKoH TepmoaAnHaMMKKN. HeobpaTumble npouecchl
MPUHLMMbI A4ENCTBUA TennoBbiX mawuH. KNA:
2.2.3 n — 3 UEET QHH‘F - |--OXCH‘ — 1 _ |Qxcn|
Quarp QH:!.I."'F Qua.q:
MakcumanbHoe 3HavyeHue KA. Umkn KapHo:
2.2.10 T —-T.. T
Max 1 = Nyggmy = —— — =]z
; Toarp T g
2.2.11 YpasHeHue Tennosoro 6anaHca: Q; +Q,+Q;+...=0
3 SNNEKTPOANHAMUKA
3.1 STEKTPUYECKOE NOJE
3.1.1 JNeKTpU3aUma Ten 1 eé NposaBaeHua. DNeKTpuYecknin sapaa. [sa smaa 3apsaga.

dNeMeHTapHbIV 31eKTPUYECKMIA 3apsA. 3aKOH COXPAHEHUS 3/1EKTPUYECKOTO




3apaga

3.1.2

B3sammogelicteume 3apsaaoB. ToueyHble 3apsagpbl. 3aKoH KynoHa:
B O4HOPOAHOM BELLECTBE C ANINEKTPUYECKOM NPOHNLAEMOCTbBIO €

-|G’:_ 1

g1 Ames, 17

s

-la,

4z

)

F=k

3.1.3

3I'IeKTpVI'~leCKOe none. Ero ,El,el\/'ICTBI/Ie Ha aNeKTpn4ecCKkmne 3apaabl

3.14

F

HanpaxXEHHOCTb 3/1eKTPUYECcKoro nona: f =
qnpoﬁﬂblﬁ

-1 4
Mone ToyeuHoro 3apaga: E, =k
r

oAHOpOoAHOE none: E =const

KapTuHbI IMHWIA HANPAXKEHHOCTN 3TUX NONIEN

3.15

MNoTeHuWManbHOCTb 3/1EKTPOCTAaTUYECKOro nonA.

Pa3sHOCTb NoTeHLManos u Hanpskenve: A,=q(¢,-¢,)=-qAdp=qU.

MNoteHuManbHan 9HeprmnAa 3apAaga B 3/1IEKTPOCTAaTUHECKOM MNone:

W=q¢

A=-AW

w
MoTeHUMan 3neKTpocTaTMYecKoro nona: ¢ =—

CBA3b HaNPAXEHHOCTM NONA N PAa3HOCTU NOTEHLMANOB ANA OAHOPOAHOrO
aneKkTpocTatmyeckoro nona: U = Ed

3.1.6

MPMHUMN CYyNneprno3nunmn 3SNEKTPUUECKUX NONEN:

E=E +E,+..,p=¢,*¢,+...

3.1.7

MPOBOAHMKM B 31EKTPOCTaTUIECKOM Moe.

YCNOBWe paBHOBECKA 3apALOB: BHYTPU NPOBOAHMKA E~ =0, BHYTPM 1 Ha

MOBEpPXHOCTM NPOBOAHMUKA ¢ = const

3.1.8

[IN3N1EKTPUKN B 3N1€KTPOCTAaTUYECKOM none. AnaneKktpuyeckas npoHULLaemMmocTb

BeulecTBa €




q

KoHaeHcaTop. dneKTpoémKocTb KoHaeHcaTopa: C=——

U
3.1.9
" £€,S
INEeKTPOEMKOCTb NIOCKOro KoHaeHcaTopa: C = d =eC,
MapannenbHoe coegHeHMe KOHAEHCATOPOB:
q=q,*tq,+..., U1=U2=...,Cnapam—C1+C2+...
3.1.10
MNocnepoBsatenbHoOe coegMHEHNE KOHAEHCATOPOB:
1 1 1
U=U,+U,..,.q;=qy=...,——=—F+—+...
Cnocn 1 CZ
DHeprusa 3apAXeHHOro KoHAeHcaTopa:
3.1.11 W :qU:CUzzq_z
c 2 2 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
Cwna Toka:
;=M
Af ks
3.21 A
MocToAHHbIN TOK: | = const
[Ana noctoaHHOro Toka q = It
YcnoBumA cyw,ecTBOBaHUA INEKTPUYECKOrO TOKA.
3.2.2
Hanpsaxenne U n 34CE
U
3.2.3 3aKkoH OMma an1q yyacTKa uenu: I_E
DNeKTpMUYECcKoe conpoTmneaeHme. 3aBUCUMOCTb CONPOTUBAEHUA OAHOPOAHOIO
394 NPOBOAHWKA OT ero AJINHbI U cevyeHuna. YaenobHoe conpoTuBaeHMe BeL,ecTBa.
2. |
R=p—
Pg
ACTOPOHHI/IXCI/IH
NcTouyHuKM ToKa. 9[,C UCTOYHUKA TOKa: = ——————
3.2.5 q

BHYTPEHHee conpoTtmnBneHne NCTOYHMKa TOKa




3.2.6

3akoH OMa Ans NoAHOM (3aMKHYTOM) E P

E
aneKkTpmyeckon uenu: E = IR + Ir, oTKyaa IZE

3.2.7

MapannenbHoe coegnHeHne NPOBOAHMKOB:

1 1
_ SU2=., o E L
I=11+12+..,Ul=U2=.., & R R,

hEDELU

MocneposaTtensHoe coeauHEHNe NPOBOAHUKOB:

U=U1+U2+..,11=12=.., R ,=R,+R,+...

3.2.8

PaboTa anekTpuyeckoro ToKa: A = |Ut.

3akoH Mxoyna — JleHua: Q=12 Rt

2
Ha pesucrtope R:QZAZIZRtZIUtZ%t

3.2.9

A4

At Ar—sl)

P =1U

MoOLWHOCTb 3/IeKTPUYECKOro TOKa:

TennoBaa MOLWHOCTb, BblgenAemasn Ha pe3uncrope:

AA
PE — OO =FJ
At Ae—30
MoOLIHOCTb UCTOYHMKA TOKa: =

3.2.10

CBO6OAHbIE HOCUTE/IM SNIEKTPUYECKUX 3aPAL0B B MPOBOAHMKAX. MexaHU3Mbl
NPOBOAMMOCTM TBEPABLIX METANN0B, PACTBOPOB M PACcMNaBOB 3/1EKTPO/IUTOB, ra3oB.
MonynpoBoAHMKM. MoNyNnpoBOAHUKOBbIN AN04,

3.3

MATHUTHOE NOJE

3.3.1

MexaHu4yecKkoe B3aMmogencTeme marHuTos. MarHMTHoe none. BeKTop marHUTHOM
NMHAYKUMW. TIPUHUMN Cyneprno3nuMm MarHUTHbIX Nosei:

B=B,+B,+...

JINHUU MHAYKUMW MarHUTHOTO NosAa. KapTuHa NNHUIN WHAOYKUUN MAlrHATHOIo nona
nos10CoBOro n I'IOLI,KOBOO6pa3HOFO NOCTOAHHbLIX MAarHNTOB

3.3.2

OnbIT dpcTeaa. MarHMTHoe none NPoBOAHMKA C TOKOM. KapTUHA IMHUIA MHAYKLUN
MarHMTHOro NoaA AJIMHHOIO NPAMOro NPOBOAHUKA U 3aMKHYTOIO KONbLLEBOTO




NPOBOAHUKA, KaTyWKN C TOKOM

Cuna Amnepa, eé HanpasneHue u sennuunra: F ,=IBIsina, rae o — yron mexay

3.3.3 -

Hanpas/eHMeM NPOBOAHMKA U BEKTOPOM B

Cwuna JlopeHua, e€ HanpaBaeHUE N BEIMYMHA: Fnop= /q /vBsinO(, rae o —yron
334 MEXAy BEKTOPaMH |, U g. [IBUXKeHUE 3apAXKEHHON YacTULbl B OLHOPOAHOM

MarHUTHOM noJse

3.4 SNEKTPOMATHUTHAA MHOYKUMA

MOTOK BEKTOPA MarHUTHOM MHAYKLUMN: 7l ' /é

®=B,5=BScosa 0
3.4.1
3.4.2 fiBneHne sneKTPOMarHUTHOM MHAYKunK. 0C nHAYKLMK

3aKOH 3/1eKTPOMarHUTHOM NHAYKuumn ®apages:
3.4.3 AD

At Af—)
B
3AC HAYKUMM B NPSIMOM MPOBOAHUKE AJIMHON \\%i
(1}

|, ABMXKYLLLEMCA CO CKOPOCTBIO 4, (v_L I ) B ;

0JHOPOLHOM MarHUTHOM rnose B: ( a )
3.4.4

/El./: Blvcosa, rpae a —yron mexay BeKTopom B 1 Hopmanbio p K niockocty, B

KOTOPOW Nexat BekTopbl | 1, ;ecam | Lgu, L g, /Ei/ZBlv
3.4.5 Mpasuno JleHua

D

NHOYKTUBHOCTD: L_T' mnm @ = LI

3.4.6 CamonHaykuma. 3C camonHayKunm:
AT
E =-L—| =-LI
Aty o
LI’

3.4.7 SHeprua MarHUTHOro NoANA KaTywku ¢ Tokom: W, =——

3.5

SNEKTPOMAIHUTHBLIE KOJTEBAHWA N BOJTHbI




KonebatenbHblit KOHTYp. CBOGOAHbIE
3/1eKTPOMarHuUTHble KosiebaHna B uaeanbHOM
Ko/siebaTe/IbHOM KOHTYpE:

19(1) =Goas ST 07 + @y |

b
|

[1(1) =g, = g, 08( ct+ @y =1, cos{ct +

3.5.1
® T T=2rVLC w=2=_1
opmyna TomcoHa: T=2m OTKYyAa W=—7=—7—
' T JLC
CBA3b aMNANTYAbl 3apASa KOHAEHCATOPa C aMMAUTYA0N CU/bl TOKA NpU
CBOBOAHbIX 3/1EKTPOMArHUTHbLIX KONIebaHMAX B MAEa/IbHOM KosiebaTelbHOM
Im
qma.x = m
L
KOHType:
3aKOH COXpaHEeHUA SHEPTUN B NAeaNbHOM KonebaTelbHOM KOHType:
3.5.2 ) 2 -2 2
cU” LI ZCL o ZLI o _ oon ot
2 2 2 2
3.5.3 BbIHY»KAEHHbIE 3/1eKTPOMArHUTHble KoniebaHus. Pe3oHaHc
354 MepemeHHbIl TOK. Mpon3BoACTBO, Nepesaya U NoTpebaeHne 3NeKTPUYECKOM
h SHeprum
CBOWCTBa 3/1€KTPOMArHUTHbIX BO/H. B3anMHasa opmeHTaLma BEKTOPOB B
3.55 -
3/1EKTPOMArHUTHOMN BONIHE B BaKYYMEI 7 / B / ¢
356 LLIKkana anekTpoMarHUTHbIX BOSIH. [puMeHeHMe 31eKTPOMArHUTHBIX BOJIH B
h TEeXHUKe U bbITy
3.6 ONTUKA
36.1 MpAMOANHENHOE pacnpoCcTpaHeHMe CBeTa B OAHOPOAHOM cpeae. ToueuHbli
A UCTOYHUK. Jlyy cBeTa
olp
3.6.2 3aKOoHbI OTpaskeHus ceeTa. A = B
77777777777
3.6.3 MocTpoeHne n3obpakeHnit B NIOCKOM 3epKane
3aKOHbI NPesIOMNEHUA CBeTa. n
3.6.4 . .
MpenomneHue cseta: N, Sina =n, sinf. b
— nz

AbBcontoTHBIN NOKasaTe b NPeNoMAeHUA:




abc

=
1
<|o

n 1%
o _2_"1
OTHOCUTENbHbIN NOKa3aTeb npenomneHuna: N . =—=—
n 1%
1 2

Xopg, nyueii B npusme.

CooTHOLEeHMe YacToT U COOTHOLWEeHMe OIVH BOJH npu nepexoane
MOHOXPOMATHUYECKOTIO CBETa Yepe3 rpaHnLLy pasgena AByxX onTUY4ECKUX Cpea:

"

V1=Va, Mhy =,

MonHoe BHYTpeHHee oTparkeHue. MpeaenbHbin

ny<n, n,
YroJ1 NO/IHOTO BHYTPEHHErO OTPaXKeHUsA:
3.6.5 -
sing =—— =2 n
- T 1
p
nOTH nl arl‘p
Cobupatowme 1 paccenBatowme nMH3bl. TOHKas IMH3a. PoKycHOe paccToAHue U
3.6.6 . _
onTUYecKas cuna TOHKOM AnH3bl: D _E
dopmyna TOHKOM /INH3bI:
d
1 1 1 I
d f F F
o F h
YBenunuyeHue, AaBaeMoe NNH30: 7
h
3.6.7 r=h_/f/
H d
B ciiyuae paccenBatoLLeit IMH3bI: 1
DO F=—/0
D
r=h_/f/
H d
Xopg, ny4a, NpoLUeALero AMH3Yy oA NPoU3BOJIbHbIM YI/IOM K €€ r/1aBHOM
3.6.8 onTuyeckoi ocu. MocTpoeHne M306parKeHN TOYKN U OTPE3Ka NPAMON B
cobMpaloLLMX U paccenBatoWmUX IMH3AX U UX CUCTemax
3.6.9 doToannapat Kak onTMyecknin npubop. FNas Kak onTMyeckasa cuctema
NHTepdepeHuma cBeTa. KorepeHTHble UCTOUHUKN. YCNoBUA HabatoaeHus
3.6. MaKCMMYMOB U MMHUMYMOB B MHTEPDEPEHLMOHHOM KapTUHE OT ABYX CUHPA3HbIX

KOrepeHTHbIX NCTOYHUKOB!




m=0,x1 +2

-+

MAKCIIMYMET — A=2m 3.,

H

v
MITHIIMYMET — A=(2m+ 1_]: , m=0,£1,+£2 +3 .

Avndpakuma ceeTa. AudpaKkumoHHas pelléTka. YcioBme HabnogeH s rnaBHbix
MaKCMMYMOB NpY HOPMaibHOM NaLeHNN MOHOXPOMATMYECKOro CBeTa C AJ/INHOM

3.6.11 BOJ/IHbI A Ha pelwéTKy ¢ neprMoaom d:
dsing,=mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 ducnepcua ceeta
4 KBAHTOBAA ®UN3NKA
4.1 KOPMYCKY/IAPHO-BONTHOBOW AYA/IN3M
4.1.1 M'mnoTtesa M. MNnaHKa o KBaHTax. Popmyna MnaHka: E = hv
_, . _hc_
®oTOHbI. dHeprua ¢potoHa: E=hv= 7 =pc
4.1.2
Nmnynbc PpoToHa: sz:h—V:ﬁ
y ' c ¢ A
4.1.3 doToaddekT. OnbiThl A.l'. CTonetoBa. 3akoHbl poToadPekTa
YpaBHeHue dnHwTeliHa ana poTtoadpdekra:
E¢10T0Ha =A BbIXO/a + EKI/IH max >
4.1.4
hc _ _hc mv’
rae, E(bOTOHa =h V= T ) ABLIXO,Z[H =h va - )\_, EKuHmax = max — e Usan
Kp 2
415 [asneHue ceeTa. [laBneHne cBeTa Ha NOJIHOCTbIO OTPaXKatoLLy0 NOBEPXHOCTb U Ha
o MOJIHOCTbIO MOF/IOLLLAOLLYHO NOBEPXHOCTb
4.2 ®U3NKA ATOMA
4.2.1 MNnaHeTapHasa mogenb aToma
MocTynatbl bopa. N3nyyeHune v nornoweHme GOTOHOB NpU Nepexose atoma ¢
OZLHOTO YPOBHSA 3HEPTUM HA APYroN:
4.2.2 ]
1C
JTF""Ilrurr = = |Err - Em
Y
JNInHenyaTble cnekTpbl.
4.2.3

CneKTp ypoBHEel 3Heprum aToma BoAopoaAa: -




4.3

OU3NKA ATOMHOIO A4PA

431

HyknoHHas mogenb agpa lelizeHbepra — MBaHeHKo. 3apsg Agpa. MaccoBoe umcno
aapa. Nsotonol

4.3.2

PaanoakTMBHOCTb.

Anbda-pacnag;

A Ad 4

beta-pacnag.

DNeKTPOHHbIN B-pacnag;:

A A 0 —_—
zX2z Y + je+v,

Mo3UTPOHHbIN B-pacnag;

XA+ e+ v,

I’alvwla-manyqume

433

-t
3aKOH pagMOoaKTUBHOrO pacnaga: N(t)=N0*2?

-t
MycTb m — macca pagnoakTUBHOTIO BelLecTsa. Toraa m ( t ) =my*2 T

43.4

ApepHble peakunn. [leneHve U cCUHTE3 aaep




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



