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NOACHUTENIbHAA 3ANMNCKA

Mporpamma no ¢u3nKe Ha ypoBHe cpeaHero obuiero obpasoBaHMa pa3paboTaHa Ha OCHoBe
MosIoXeHNn Kn TpeboBaHWM K pesysbTaTaM OCBOEHWSA OCHOBHOM 06pa3oBaTeNbHOM NPOrpammsl,
npeacrasneHHbix 8 PrOC COO, a TakKe ¢ y4étom denepanbHO paboyeit Nporpammbl BOCMUTAHMA U
KoHuenuun npenogasaHua ydyebHoro npeamera «dusmka» B 06pasoBaTeNbHbIX OpPraHM3aumax
Poccuiickoin Pepepaunn, peanmsyrolmx OCHOBHblIe 06pa3oBaTe /ibHble MPOrpammbl.

Mporpamma no ¢usmnke onpegenset obasaTesibHOE NPegMETHOE COAepyKaHWe, yCTaHaB/AMBAET
pEKOMEHAYEMYIO MOCNeA0BaATE/IbHOCTb M3YYeHUss TeM W pasaenoB yyebHoro npeamera C y4yéTom
MEXNPEeAMETHbIX W BHYTPUNPEAMETHbIX CBA3EM, NOTMKM yd4ebHOro npouecca, BO3PACTHbIX
ocobeHHocTen obyyatowmxca. Mporpamma no dusuKe AaET npeacTaB/iieHWe O Uensax, CoaepyKaHuu,
obLei cTpaternm obyyeHUs, BOCNUTAHUA M Pa3BUTUA ODYYaIOLLMXCA CPeacTBaMM yyebHOro npegmeTta
«®u3nKa» Ha yrnybnéHHOM ypoBHe.

M3yuyeHne Kypca GM3MKM  yraybnéHHOro  ypOBHS  MO3BOMSET  peasn3oBaTb  334auu
npodeccrMoHasbHON OpMEHTALMM, HAMPaBJAEHO HA CO34aHME YCAOBUM AN NPOABNEHUSA CBOMX
WHTENNEKTYaIbHbIX U TBOPYECKMUX CMOCOOHOCTEN KaKabiM OOy4YaloLWMMCA, KOTOpble Heobxoaumbl As
NPoAO/IKEHNA 0bOpas3oBaHMA B OpraHMsaumax npodeccrmoHanbHoro o6pasoBaHUMA MO  Pa3IUYHbLIM
OU3MKO-TEXHNYECKUM U MHXKEHEPHbIM CMeLMabHOCTAM.

B nporpamme no ¢pu3MKe onpenenaoTca naaHUpyemble pesyibTaTbl OCBOEHMA Kypca GPU3MKKU Ha
ypoBHe cpeaHero obulero o06pa3oBaHMA: JIMUHOCTHblE, MeTanpeameTHble, npeaMeTHble (Ha
yrnybnéHHom ypoBHe). Hay4HO-MeToA0/0rMYecKo OCHOBOW pgns  paspaboTku TpeboBaHMI K
JIMYHOCTHBIM, MeTanpegMeTHbIM U NpeaMeTHbIM pe3y/ibTaTam 0by4YaloLWwMXcsi, OCBOMBLUMX MPOrpammy
no ¢usMKe Ha ypoBHe cpeaHero obuero obpasoBaHMA Ha yrayb6NEHHOM YypOBHE, ABAAETCA CUCTEMHO-
OeATeNbHOCTHbIM noaxoa,.

Mporpamma no ¢u13mnKe BK/IOYAET:

NnaaHUpyemble pesynbTaTbl OCBOEHMA Kypca GU3MKM Ha yrnyb6néHHOM ypoBHe, B TOM uucne
npeAmeTHble pe3y/bTaTbl Mo rogam obyyeHus;

cogeprkaHue ydyebHoro npeameta «dusmka» no rogam obyyeHus.

Mporpamma no GpusnKe MMeeT NPUMEPHDbIA XapaKTep M MOXKeT BblTb MCNOb30BaHA YyYUTENAMM
$U3MKM Ans cocTaBNeHNA CBOUX Paboumx nporpamm.

Mporpamma no ¢usMKe He CKOBbIBAET TBOPYECKYID MHULMATMUBY yduuTenel M npenoctaBiser
BO3MOHOCTM /1A Peanm3aumm pasanyHbIX MeTOoAMYECKMX NOAXOAO0B K MpenofasaHuio GU3MKKM Ha
yrny6néHHOM ypOBHE NPU YCNOBUM COXPaHEHMA 065A3aTeNbHOM YacTu CoAepKaHnsa Kypca.

®un3nKa Kak Hayka O Hambosiee 0OLWMX 3aKOHaX NPUPOAbLI, BbICTYNas B KayecTBe y4yebHOro
npeameTa B LIKOJe, BHOCUT CYLLECTBEHHbIN BKAag B CUCTEMY 3HaHMUIA 06 OKpyKatowem mupe.
LLIKoNbHbIA Kypc PM3MKM — cucTeMoobpasyowmii AnA ecTecTBEHHO-Hay4YHbIX y4ebHbIX NpeameTos,
MOCKOJIbKY PU3MYECKME 3aKOHbl JieKaT B OCHOBE NPOLECCOB M ABJEHUMN, M3y4aeMblX XUMMWEN,
6uonorveit, ¢usmnyeckoin reorpadmeit U actpoHommein. Mcnonb3oBaHME W aKTUBHOE MNPUMEHEHMUE
dU3MYECKMX 3HAHUI ONpPeaennno Xapaktep U bypHoe pasBuTME pPa3sHOODOPasHbIX TeXHOMOMMI B chepe
SHepreTMKW, TPAHCNOPTA, OCBOEHMA KOCMOCA, MNOJIYYEHUA HOBbIX MaTepuasoB C 33a4aHHbIMU
cBOMCTBaMU. M3yyeHMe ¢U3MKM BHOCUT OCHOBHOW BKAag B GOPMMPOBAHWE eCTeCTBEHHO-HAy4yHOM
KapTUHbI MMpa obyyatowerocs, B opmupoBaHNE YMEHUIM NPUMEHATb HAYYHbIA METOA, NO3HAHWUA Npu
BbINOJIHEHUUN MMM y4ebBHbIX NCCNe0BAHUNA.

B ocHOBY Kypca ¢u3MKM Ha ypoBHe cpeaHero obuero ob6pasoBaHMA NONOKEH pAL Uaen, KoTopble
MOKHO PacCMaTPMUBATb KaK NMPUHUMMbI €r0 NOCTPOEHUS.



Udea yeanocmHocmu. B COOTBETCTBMM C HeEW KypC ABNAETCA /NIOTMYECKM 3aBEpPLUEHHbIM, OH
COOEPKUT MaTepuan M3 Bcex pa3fenoB OU3MKM, BK/AKOYAET KaK BOMPOCHbI KAACCMYECKOM, TaK M
COBPEMEHHOMN PUINKN.

Udea zeHepanusayuu. B coOTBETCTBMM C Hell maTepuan Kypca GpuU3MKM O0ObeAWHEH BOKPYr
dusnyeckmx Teopuit. Beaywmm B Kypce saBasetca popmupoBaHME NpPeACTaBAEHUA O CTPYKTYPHbIX
YPOBHAX MaTepuM, BELLECTBE U MNoJe.

Udes eymaHumapusayuu. EE peanusaumsa npepnonaraetT WCNOAb30BaHWME TYMAHUTapHOro
noTeHumana GU3nNYECKom HayKM, OCMbIC/IEHNE CBA3K PAa3BUTMA GU3MKM C pa3BUTUEM ODOLLECTBA, a TaKKe
C MMPOBO33PEHYECKMMM, HPABCTBEHHBIMW N 3KOAOTUYECKMMU Npobaemamm.

Udesa npuknadHoli HanpasneHHocmu. Kypc ¢U3MKM yrnybnéHHOro ypoBHA npeanosaraer
3HAaKOMCTBO C LUMPOKUM KPYFOM TEXHUYECKMX MPUIOMKEHWUIN MU3YYEHHbIX TEOPUIN M 3aKOHOB. Mpu aTOM
paccMaTpPUBAIOTCA HA YPOBHE OOLWMX NPeACTaBAEHUN U COBPEMEHHble TeXHUYECKMe YCTPOWCTBA, U
TEXHONOTUM,

Udea 3Konozusayuu peanusyetca MNOCPeACTBOM  BBEAEHUA  3/IEMEHTOB  COAEPXKaHUA,
MOCBALLEHHbIX 3KOIOrMYECKMM NpobiemMam COBPEMEHHOCTHM, KOTOPble CBA3aHbl C Pa3BUTUEM TEXHWUKU U
TEXHOJIOTUM, a TaKKe 0bCyKaeHua npobaem paunmoHaibHOTO NPUPOAON0/b30BAHMA U IKOJIOTUYECKOM
6e30nacHOCTH.

OcBoeHUWe cofepKaHusa nporpammoel Mo ¢u3MKe [OMKHO OblTb MOCTPOEHO HA NPUHLMMAAX
CUCTEMHO-AEATENbHOCTHOrO noaxofa. Ons ¢u3MKM peanusauma 3TUX NpUHLMNOB 6asumpyeTcAa Ha
NCNO/Ib30BaHMM CAaMOCTOATENIbHOTO 3KCMEPMMEHTA KaK MOCTOAHHO AelcTytowero gaktopa yyebHoro
npouecca. Ana yrnybnéHHOro ypoBHA — 3TO CUCTEMA CAMOCTOATE/IbHOFO YYEHUYECKOTO SKCNEPUMEHTA],
BK/ItOYatoLero GppoHTasibHble YYEHUYECKME OMbITbl NPU U3y4YEHUU HOBOFO MaTepuana, nabopatopHble
paboTbl M paboTbl nNpakTMKyma. [puM 3TOM BO3MOXHbI ABa crnocoba peanusaumm GuU3MYECcKoro
npakTMKyMa. B nepBom ciydae npakTMkym nposogutca anbo B KoHue 10 u 11 knaccos, ambo nocne
nepBoro M BTOPOro MOJYroaviA B KaxKAOM M3 3TUX KnaccoB. Btopoit cnocob — 31o mHTerpauma pabot
NpakTMKyMa B cucTeMy 1abopaTopHbIX paboT, KoTopble NMPOBOAATCA B MpoLEecce U3yvyeHWa pasgena
(Tembl). Mpu 3TOoM Nog, paboTammn NPaKTUKYMa NOHUMAETCA CaMOCTOATE/IbHOE MUCCeoBaHMe, KOoTopoe
NpPoBOAMTCA NO PYKOBOACTBY CBEPHYTOro, 0606LWEHHOTO BUAA 6e3 Nowarosol MHCTPYKLMM.

B nporpamme no ¢u3MKe cucTeMa YYEHWYECKOro 3KCNepuMeHTa, J1abopaTopHbix paboT w
NpakTMKyMa npeacTaBieHa eauHbiM nepevyHem. Bblbop TemMaTUKM Ana 3TUX BUAO0B YUYEHUYECKMX
NMPaKTUYECKUX pPaboT OCyLecTBASETCA Y4YacTHMKaMM ob6pas3oBaTenbHOro Mpouecca ucxoaa U3
0cob6eHHOCTEN NOYPOYHOro NNAHUPOBAHUA U OCHAWEHWA KabuHeTa pusmku. Mpm atom obecneumsaeTcs
oB/lafeHMe 0byyatloWmMmmca YMEHUSMM NPOBOAUTL NPAMbIE U KOCBEHHblE M3MEpPEHUs, NCCes0BaHNA
3aBUCUMOCTeN PU3UYECKMX BEMUYMH U NMOCTAHOBKY OMNbITOB MO NPOBEPKE NPe/OKEHHbIX TMNOTES.

Bonblwoe BHUMaHWE yaenaeTca peleHU0 PacYéTHbIX M KayecTBeHHbIX 3agad. lNpu sTtom ans
pacyéTHbIX 33434 NPUOPUTETOM ABAAIOTCA 3aayM C ABHO 33[3aHHOM M HEABHO 33a4aHHOW GU3MYeCcKOoi
MOAE/blo, NO3BONAIOWME NPUMEHATb M3YYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTU KaK M3 OAHOro pasgena
Kypca, Tak W MUHTErpupys nNpuUMeHeHWe 3HaHUIA M3 pasHblX pa3genos. [1NA KayecTBeHHbIX 3ajad
NPUOPUTETOM ABAAIOTCA 3a4aHMA Ha 06bACHeHWe/npeaAcKasaHue npoTeKaHusa GU3NYECKUX ABNEHUI U
MPOLLECCOB B OKPY»KatoLLei XU3HK, Tpebytowme Bbibopa dpr3nMyeckon moaenm Ana cuTyaumm npakTUKo-
OPUEHTUPOBAHHOIO XapaKTepa.

B cooteetctBUM c TpeboBaHuamM PFOC COO K maTepmanbHO-TEXHUYECKOMY obecrneyeHuto
y4ebHoro npouecca Kypc ¢pusmku yraybnéHHOro ypoBHA Ha ypoBHe cpegHero obliero obpasoBaHusA
OO/KEH M3y4yaTbCA B YCNOBMAX NpegMeTHOro KabuHeta. B KabuHeTe ©UM3MKM [OMKHO ObiTb
Heobxoamnmoe nabopatopHoe obopyaoBaHME A5 BbIMNOSHEHUA YKA3aHHbIX B Mporpamme no ¢usuke
YYEHUYECKMX OMbITOB, NabopaTopHbix pPaboT M paboT NPaKTUKYMa, a TaKKe [AEeMOHCTPaLMOHHOoe
obopygoBaHue.



[emoHcTpaumoHHoe 060pyaoBaHue GOPMUPYETCA B COOTBETCTBMM C MPUHLMNOM MUHUMANBHOM
JOCTAaTOYHOCTU U obecneynmBaeT MOCTAHOBKY MEPEYUC/IEHHbIX B Mporpamme Mo ¢U3MKe KAYEBbIX
OEMOHCTpPaUMn  ANAa  UCCNefoBaHWA  M3YYAeMbIX ABAEHUA W NPOLLECCOB, 3MMUPUYECKMX W
dyHAAMEHTaNbHbIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHWN.

NabopatopHoe o0b6opyaoBaHME ANA YYEHMYECKUX MPaAKTUYECKMX paboT dopmupyeTtcs B Buae
TEMATUYECKUX KOMMAEKTOB M obecneymBaeTca B pacyéTe Oo4HOrO KOMMJEKTa Ha AByx obydatowmxca.
TemaTnuyeckme KomnaekTbl nabopatopHoro o6opyno0BaHMA A0MKHbI OblITb NOCTPOEHbI HA KOMMNEKCHOM
MCMNO/Ib30BAaHUWN aHANOTOBbIX U UMIPOBbIX NPUOOPOB, a TaKKe KOMMbIOTEPHbBIX MU3MEPUTENbHbIX CUCTEM
B BMAeE LNPpoBbIX 1abopaTopuit.

OCHOBHbIMW LLeNAMM U3ydyeHUs GUsnKKn B 0bLLem 06pa3oBaHUK ABASLOTCA:

dopmMpoBaHME WHTEpPECA W CTPEMAEHUA OOYy4YaOLWMXCA K HAyYHOMY W3YYEHMIO NPUPOAbI,
pa3BUTUE UX UHTENNEKTYAIbHbIX M TBOPYECKUX CMOCOBHOCTEN;

pasBuTUE NpPeacTaBAEHUA O HAYYHOM MeToAe NOo3HaHMA U GOPMUPOBAHNE UCCNEN0BATENBCKOMO
OTHOLLEHUSA K OKPYKAIOLUM ABIEHUAM;

$bopMHUpOBaHME HAYYHOFO MMPOBO33PEHNA KAK Pe3yibTaTa U3y4eHUA OCHOB CTPOEHUA MaTepUn m
dyHOAMEHTaNbHbIX 3aKOHOB PUINKK;

dbopmupoBaHMe YMeHUN 0OBACHATb ABMEHUS C UCNO/b30BaHMEM PUBUYECKUX 3HAHUIA N HAYYHbIX
[0Ka3aTenbCTs;

dbopmupoBaHME NPeaCTaBNEHUN O Poan GUSUKU [N PA3BUTUA APYIMX €CTECTBEHHbIX Hayk,
TEXHUKM U TEXHONOTUIA;

pa3BuUTUE NpeacTaBAeHUN O BO3MOXKHbIX chepax byaywein npodeccMoHanbHON AeATENbHOCTH,
CBA3aHHbIX C GM3MKON, NOATOTOBKA K AasibHelwemy oby4yeHuMto B 3TOM HanpaBaeHNUM.

JocTukeHne aTuX Leneit obecneunmBaeTca peleHMemM Caeayrowmx 3a4ay B NpoLecce U3yvyeHus
Kypca puU3nNKKM Ha ypoBHe cpegHero obuiero obpasoBaHus:

npuobpeteHme cuctembl 3HaHUN 06 0BLWMX GM3MYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUAX,
BK/IIOYAA MEXaHMKY, MOJIEKYNAPHYIO OU3UKY, INEKTPOAUHAMMKY, KBAHTOBYID OU3UKY W 37EMEHTHI
acTpodusuKu;

bopMUpPOBAHME YMEHWI MPUMEHATb TEOPETMYECKME 3HaHMA ANA 06bACHEeHMA GU3MYECKMX
ABNEHUI B NPUPOAE U SN5 NPUHATUA NPAKTUYECKUX PeLleHN B NOBCEAHEBHOM KU3HW;

0CBOEHME CNocoboB pelleHns PasINYHbIX 33434 C ABHO 334aHHOM GM3MYEeCcKOon moaenblo, 3a4ad,
noapasymMeBatoLLMX CAaMOCTOATEIbHOE Co3aHne GU3NYEeCKONn MoaEeNN, aleKBaTHOM YCI0OBUAM 33a43a4u, B
TOM YMC/e 33434 MHKEHEPHOTO XapaKTepa;

NOHMMaHWE PU3NYECKMX OCHOB W NPUHUMMNOB AEWUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHO/IOTMYECKUX NPOLLECCOB, UX BIMAHMNA Ha OKPYKAIOLLYIO Cpeay;

OBNlafileHMe MeTo4aMW  CAMOCTOATENbHOrO0 MIAHWPOBAHMA U NpoBeAeHus  GU3NYECKUX
3KCNEePUMEHTOB, aHaNN3a U MHTepRpeTaLnumn MHbopmaumm, onpeaeneHna 40CTOBEPHOCTU NONYYEHHOTO
pe3ynbTaTa;

co3fjaHuMe YCNoBUI  ANA  pa3BUTUA  YMEHWI MPOEKTHO-UCCNeA0BaTE/IbCKOW, TBOPYECKOM
AeATeNbHOCTY;

pa3BUTME MHTepeca K chepam NpodeccMoHabHOM AeATENbHOCTU, CBA3aHHOM C GUINKOMN.

B cooteetctBUM c TpeboBaHuaMmM DrOC COO yraybnéHHbIA YpOBEHb W3y4YeHMA ydyebHoro
npeameta «®Pusmka» Ha ypoBHe cpepHero obuiero o6pa3oBaHMA BblbMpaeTca obydatowmmmcs,
NAAHUPYIOWMMM NPOoA0/IKeHNe 06pa3oBaHMA NO CNeunanbHOCTAM GUINKO-TEXHMYECKOro Npoduns.

Ha wusydeHune o¢usmnku (yrnybnéHHbln ypoBeHb) Ha YypoBHe cpeaHero obuwero obpasosaHuA
oTBoaAMTCA 272 vaca: B 10 knacce — 136 yacos (4 yaca B Hegento), B 11 Knacce — 136 yacos (4 yaca B
Hezento). U3 Hux 2 yaca npodunbHas rpynna nsyyaet 6asosblli ypoBEHb BMECTE C KacCoMm, M 2 Yaca Ha
npodnabHOM ypOKe.



Mpeanaraemblii B nNporpamme no ¢usMKe nepedvyeHb NabopaTopHbIX U NPaKTUYECKUX paboT
ABNAETCA PEKOMEHAO0BaHHbIM, y4uTeNb AenaeT Bbibop npoBeaeHUs nabopaTopHbiX paboT M onbITOB C
YYETOM MHANBUAYA/IbHbIX OCODEHHOCTEN 0OYYatOLWMXCA.



COAEPXAHUE OBYHEHUA
10 KNACC

Paspen 1. HayuHbih meToA NO3HAHUA NPUPOADI.

®dusmnka — oyHAameHTasbHAaA HayKa O npupoge. HayuHbIt MeToh, NO3HaAHUA WM MeToZbl
nccnenoBaHUA GU3MYECKUX ABIEHUN.

JKCNEePUMEHT 1 TEOPUSA B NPOLLECCE NO3HAHMA NpUpoabl. HabatoaeHue n skcnepumeHT B GU3MKe.

Cnocobbl uM3mepeHusa ©U3MYECKMX BeanUYMH (aHanorosble W UUpPOBblIE U3MEPUTE/NbHbIE
nNpnbopbl, KOMNbIOTEPHbIE AATYNKOBbIE CUCTEMDI).

MorpewHoCcTM usmepeHnii GUsnYecknx BeanymH (abcontoTHas u oTHocUTe IbHas).

MogaenuposaHune GpU3MUECKUX ABIEHUI U NpoLEeCcCoB (MaTepmanbHaa TOYKa, abcoNtoTHO TBEpJOE
TENOo, nAeanbHasa KUAKOCTb, AEANbHbIN a3, ToYeYHbIM 3apAas). Tunotesa. PMU3MYECKMIA 3aKOH, rPaHMLbI
ero NpuMeHMmocTn. Prsmyeckasa Teopms.

Ponb 1 mecto pusmnkn B GopMmnpoBaHUM COBPEMEHHOMN HAYYHOM KAapTUHbBI MM1Pa, B NPaKTUYECKOW
OEeATeNbHOCTU NI04EN.

YueHuyecKuii aKkcnepumeHm, nabopamopHoeie pabombsl, TPAKMUKYM.

MN3mepeHne cuibl TOKa M HaNpPsKEeHMA B LLENM MOCTOAHHOIO TOKa NpW MOMOLLM aHasoroBbIX U
UMOPOBBIX U3MEPUTE/bHBIX NPUBOPOB.

3HakomcTBO ¢ undposon nabopatopuen no pusuke. Mpumepbl U3mepeHUa GU3NYECKUX BESTUYUH
NPV NOMOLLY KOMNbIOTEPHbIX AaTYUKOB.

Paspen 2. MexaHukKa.

Tema 1. KuHemamuka.

MexaHu4yeckoe aukeHne. OTHOCUTENIBHOCTb MEXAHUYECKOTO ABUKeHUA. CUcTemMa OTCYETA.

Mpsaman n obpaTHasa 3a434N MEXAHUKM.

Paauyc-BeKTOP MaTepManbHOM TOUYKM, Ero NPOEKLMMN HA OCU CUCTEMBI KOOPAUHAT. TpaeKTopwms.

MepemelleHne, CKOpOCTb (cpeaHAA CKOPOCTb, MIHOBEHHAA CKOPOCTb) W YCKOpeHue
MaTepUanbHOM TOUKN, UX MPOEKLMM Ha OCU CUCTEMbI KOOPAMHAT. CoXKeHMe NepemMeLLEHNIN U CNOKEHUE
CKOpPOCTEMN.

PaBHOMepHOe W pPaBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHME. 3aBUCMMOCTb KOOPAWMHAT,
CKOPOCTH, YCKOPEHUA N MYTU MaTepuasibHOM TOUKM OT BPEMEHU U UX TPAdUKK.

CsoboaHoe nageHue. YckopeHue cBobopHoro nageHus. [suxkeHue Tena, GpoLEHHOro nog
YIJIOM K FOPU3OHTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTU U YCKOPEHUA MATEPUAIbHOM TOYKM OT BpeMEHU
N UX rpadpurKku.

KpuBonuHeHoe papuxkeHue. [BUXKeHME MaTepuaNbHOM TOYKM MO OKPYKHOCTWU. Yrnosas u
NIMHeWHasa cKkopocTb. MMepuof M 4acToTa obpawenua. LeHTpocTpemuTenbHoe (HopmasibHOE),
KacaTesibHoe (TaHreHLManbHOE) U MOJTHOE YCKOPEHWE MATEPUAIbHOMN TOUKM.

TexHWYecKkMe yCTPOMCTBA M TEXHO/IOFMYECKME MPOLECcCbl: CNUAOMETP, ABWUMKEHWE CHApAJOB,
LenHble, WecTepéHYaTble U PeMEHHbIE Nepeaayn, CKOPOCTHbIe TNGTbI.

AdemoHecmpayuu.

Mogaenb cuctembl OTCHETA, UAMIIOCTPALMNA KUHEMATUYECKUX XaPaKTEPUCTUK LBUKEHUS.

Crnocobbl nccnegoBaHus ABUMKEHWUNA.

NnntocTpaumsa npeaenbHOro nepexona U UsmepeHme MrHoBeHHOM CKOPOCTHU.

MpeobpasoBaHue ABUKEHUI C UCNOb30BaHMEM MEXaHU3MOB.

MazeHune Ten B BO3AYXE U B Pa3peXKeHHOM NPOCTPaHCTBE.

HabntopeHune aBukeHnA Tena, OpoLIEeHHOro NoA YyrAom K FOPU3OHTY U FOPU3OHTA/IbHO.

HanpaBneHune cCKOPOCTU NPU ABUNKEHUUN MO OKPYHKHOCTY.



MpeobpasoBaHue yrnoBoi CKOPOCTU B peayKTope.

CpaBHeHMe NyTen, TPAEKTOPUIN, CKOPOCTEN ABUMKEHWUA OAHOMO M TOFO ¥Ke Tesla B PasHbIX CUCTEMAX
OTCYéTa.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

N3yyeHne HepaBHOMEPHOTO ABUMKEHUA C LLeNbio onpeaeieHMA MIHOBEHHOMN CKOPOCTH.

N3mepeHne YCKOpPeHMA MNpu NPAMOAMHENHOM PABHOYCKOPEHHOM ABUMEHWM MO HAKJAOHHOM
NAOCKOCTU.

UccnepoBaHme 3aBUCMMOCTU MYTU OT BPEMEHU MPU PABHOYCKOPEHHOM ABUMKEHUU.

N3mepeHne ycKkopeHus cBobogHOro nageHus (pPeKomeHAOoBaHO WCMNOJ/b30BaHWe LMbpPOBON
nabopartopun).

N3yyeHne pABUMKEHMA Tena, OpPOLEHHOro TFOPU30OHTaNbHO. [lpoBepKka rMMNOTE3bl O NPAMOK
NPOMNOpPLMOHANBHOM 3aBUCMMOCTU MEXAY Aa/IbHOCTbIO NOIETA U HAYa/IbHOM CKOPOCTbtO TeNa.

MN3yyeHne ABUKEHUA TeNa NO OKPYHKHOCTU C NOCTOAHHOM MO MOAY/IHO0 CKOPOCTLIO.

UccnepoBaHuMe 3aBUCMMOCTU NepMoaa 06paLLeHNA KOHMYECKOro MasiTHMKa OT ero nNapameTpos.

Tema 2. JuHamuKa.

MepBbI 3aKOH HbloTOHA. MIHepUManbHble cucTemMbl OTcHETaA. MpUHLMN OTHOCUTENbHOCTU Manunes.
HenHepumanbHble cMCTEMbI OTCUETA (ONpeaeneHune, NpUMepsbl).

Macca Tena. Cuna. NMpuHumn cynepnosuuunm cun.

BTopo# 3akoH HbloTOHa ANA MaTepuanbHOM TOUKM.

TpeTnit 3aKkoH HbloTOHA A1 MaTepUanbHbIX TOYEK.

3aKOH BCEMMUPHOIO TATOTEHMA. DKBUBANIEHTHOCTb rPaBUTaLMOHHON U MHEPTHOM Maccebl.

Cuna TAXKecTU. 3aBUCMMOCTb YCKOPEHUA CBOOOAHOro MafeHMa OT BbICOTbl HaZ MOBEPXHOCTbIO
naaHeTbl U OT reorpaduyeckolt WMpoTbl. [BukKeHne HEBECHbIX TeN U UX CMYTHUKOB. 3aKoHbl Kennepa.
MNepBana KOCMMYECKana CKOPOCTb.

Cwna ynpyrocTtu. 3akoH lN'yKa. Bec Tena. Bec Tena, ABUKYLLErocA C yCKOpPEeHUEM.

Cuna TpeHua. Cyxoe TpeHue. Cuna TPEHUA CKOJIbXKEHUA U cuna TpeHua nokoA. KoapduumeHt
TpeHua. Cuna conpoTUBAEHUA NPU ABUKEHUN TeNA B KUAKOCTU UM ra3e, eé 3aBUCUMOCTb OT CKOPOCTHU
OTHOCUTE/IbHOTO ABUXEHUA.

Jasnenune. napocratmyeckoe gasneHne. Cuna Apxmumeaa.

TexHMYecKne yCTpOWCTBA U TEXHONOTMYECKMEe  Mpouecchbl:  MOAWWMHUKK,  OABUNKEHUE
WCKYCCTBEHHbIX CMYTHUKOB.

AemoHcmpayuu.

HabntogeHne ABUMKEHMA TeN B MHEPLMANbHbIX U HEMHEPLMANbHbIX CUCTEMAX OTCYETA.

MpUHUMN OTHOCUTENBHOCTU.

KayeHue aByX LMAMHAPOB UAW WAPOB PAa3HOM MacCbl C O4MHAKOBbIM YCKOPEHUEM OTHOCUTEIBHO
HeMHepLMaNbHOM CUCTEMbI OTCYETA.

CpaBHeHMe paBHOAENCTBYIOWEN NPUNOKEHHDbIX K TENY CUA C NPON3BEAEHMEM MACChl TeNa Ha ero
YCKOpPEHUe B MHEPLMANbHOMN cucTeMe OTCHETA.

PaBeHCTBO U/, BO3SHUKAKOLWLMX B pe3ynbTaTe B3aMMOAENCTBMA TeN.

N3mepeHne macc No B3aMMOAENCTBUIO.

HesecomocTb.

Bec Tena npu yckopeHHOM nogbéme n NageHuu.

LleHTpoberKHble MexaHM3MbI.

CpaBHeHMe cUN TPEHWA NOKOA, KaYeHUA U CKOMIbXKeHUA.

YueHuyecKuii aKcnepumeHm, nabopamopHoeie pabombl, IPAKMUKYM.

N3mepeHne paBHOAENCTBYIOLWEN CUA NPU ABUNKEHUN BPYCKa NO HAKIOHHOW NJOCKOCTU.



MpoBepKa rMnoTesbl 0 HE3aBMCMMOCTM BPEMEHU ABUKEHUA BPYCcKa No HAKJIOHHOM NJIOCKOCTU Ha
3aZlaHHOE PaCcCTOAHME OT ero Macchbl.

UccnepoBaHMe 3aBUCMMOCTM CMA YIPYFOCTU, BO3HMKAIOLWMX B NPYXKMHE U pe3nHoBOM obpasLe,
oT nx gepopmaumm.

MN3yyeHne ABUKEHUA CUCTEMBI TEN, CBA3AHHbIX HUTbIO, MEPEKUHYTOM Yepes NErkui 610K.

N3mepeHne KoapduumeHTa TpeHUA Mo BEANUYUHE YIA0BOro KoadpduLmeHTa 3aBUCUMOCTH Frp(N).

UccneposaHue asukeHus Bpycka MO HaKNOHHOW MJIOCKOCTM C NepemMeHHbIM Ko3pduUMeHTOM
TpeHuA.

N3yueHune ABUIKEHUA rpy3a HA Basly C TPEHUEM.

Tema 3. Cmamuka meépdozo mena.

AbcontoTHO TBEpAoe Teso. [ocTynaTenbHOe M BpalwaTtebHoe ABUXKeHMe TBEpaoro Tena. MomeHT
CWU/Ibl OTHOCUTENbHO OCK BpalleHusA. Mnevyo cmnbl. CNOXKEHUE CUA, MPUNOXKEHHBIX K TBEPAOMY Teny.
LleHTp TAXKecTM Tena.

Ycnosua paBHoBecKA TBEPLOro Tena.

YcToliunBoe, HeycTonumBoe, 6e3pasiMyHoe paBHOBECHE.

TexHMYecKMe yCTPOIMCTBA WM TEXHONOTMYECKUE MPOLECCHl: KPOHLWITEMH, CTPOUTENbHbIA KpaH,
peLléTyaTble KOHCTPYKLUMN.

AemoHcmpayuu.

Ycnosus paBHoBecuA.

Buabl pasHoBecusA.

YueHuyecKuli akcnepumeHm, nabopamopHsie pabomeol, NPAKMUKYM.

UccnepoBaHuMe ycioBuUiA paBHOBECUA TBEPLOIO TENA, UMEIOLLETO OCb BPALLEHUSA.

KOHCTpynpoBaHUe KPOHLWTEMHOB M PAcYET CUA YNPYroCcTy.

MN3yueHune ycToMUYMBOCTM TBEPAOTO TENA, MMEIOLLLErO NJIoWaAb Onopbl.

Tema 4. 3aKOHbI COXPAHEHUA 8 MeXaHUKe.

MmnynbC MaTepuanbHOM TOYKW, CUCTEMbI MaTepuasbHbiX ToueK. LleHTp macc cuctembl
MaTepuanbHbIX TOYEK. Teopema 0 ABUKEHUUN LEeHTPa MaccC.

Mmnynbc cunbl U USMEHEHWE MMMNYbCa TeNa.

3aKOH COXpaHeHMA UMNyJbCa.

PeakTuBHOE ABuKeHMe.

MoMEeHT nmnynbca maTepmanbHOM ToYKK. MpeactaBieHne 0 COXPaHEHUN MOMEHTa MMMY/bCa B
LEeHTPaNbHbIX NONSAX.

PaboTa cuibl Ha ManoOM M Ha KOHeYHOM nepemellteHuun. [paduyeckoe npeactasneHne paboTobl
CUAbI.

MowHOCTb cunbl.

KnHeTnuyeckan sHeprus matepuasnibHOM TOYKU. Teopema 06 U3MEHEHUU KMHETUYECKOM 3HEeprum
MaTepuanbHOM TOUKN.

MoTeHuManbHble U HENOTEHUMaNbHble CUAbl. MNoTeHUManbHaa aHeprua. MoTeHunanbHasa sHeprms
ynpyro aepopmmpoBaHHON NPY*KMHbI. [MoTeHUnanbHan sHeprna Tena B O4HOPOAHOM rPaBUTALMOHHOM
nose. NoTeHUManbHasa sHepPruaA Tesa B rpaBUTAaLMOHHOM MoJsie O4HOPOAHOIO Wapa (BHYTPWU 1 BHe Wwapa).
BTopan KocmmuecKas CKOpoCTb. TpeTbAa KOCMUYECKaAA CKOPOCTb.

CBA3b paboTbl HEMOTEHUMANbHbIX CU/1 C M3MEHEHMEeM MeXaHWYEeCKOM 3Heprum cuctembl Ten.
3aKOH COXpaHeHMA MEXaHNYECKON SHepruun.

Ynpyrve v Heynpyrmue CToNIKHOBEHMUA.

YpaBHeHWe bBepHynnn pna uaeanbHOW MUAKOCTM KaK C/AeAcTBME 3aKOHA COXpaHeHuA
MeXaHMYECKOMN IHEepruu.



TexHWYecKMe yCTPOMCTBA M TEXHOJIOTMYECKME MPOLECCHI: ABUMKEHME pPaKeT, BOAOMET, KOMEp,
NPYXUHHbIN NUCTONET, TMPOCKON, GUrypHOE KaTaHWe Ha KOHbKAX.

LemoHcmpayuu.

3aKOH COXpaHeHUA UMMYbCa.

PeakTneHoe asuxKeHue.

MN3mepeHne MOLLHOCTU CUJIbI.

MN3meHeHWe sHeprumn Tena npu cosepLueHnmn paboTol.

B3aMMHble npeBpaLLeHNA KUHETUYECKON U NOTEHLMANIbHON SHEPTUIA NPU AEUCTBUN HA TENO CUIbI
TAMECTU U CUNbI YNPYTOCTH.

CoxpaHeHwue aHeprum npm csoboLHOM NageHUN.

YueHuyecKuii 3KcnepumeHm, nabopamopHbie pabombl, MPAKMUKYM.

N3mepeHne nmnynbca Tena No TOpMO3HOMY MyTH.

N3mepeHue cubl TATU, CKOPOCTU MOAENN SNEKTPOMOBUNA U MOLLHOCTU CUbI TATK.

CpaBHEHMEe U3MEHEHMA MMNY/IbCa TeNa C UMMYbCOM CUAbI.

UccnepoBaHme COXpaHEHUA MMMNYAbCa NPU YNPyrom B3anMOLeNCTBUMN.

N3mepeHne KUHETUYECKOM SHEPTUM TeNa MO TOPMO3HOMY NyTH.

CpaBHeHME N3MEHEHMA NOTEHUNANBHOM SHEPTUM NPYKUHBI C PaboTOM CUbI TPEHUA.

OnpegeneHune paboTbl CUbI TPEHMA NPU ABUMKEHMM TENA NO HAKAOHHOM MNAOCKOCTH.

Paspen 3. MonekynapHasa ¢pusmka n TepmoamHammKa.

Tema 1. OcHOBbI MOIeKYAAPHO-KUHeMuU4YecKoli meopuu.

OCHOBHblE NONOXKEHUA MONEKYNAPHO-KMHETUYECKOU Teopumn (MKT), ux onbiTHoe 060CHOBaHME.
Onddysna. BpoyHOBCKOe ABUMKEHME. XapaKTep ABUMKEHWA WM B3aMMOLENCTBUSA 4YacTUL, BellecTsa.
Mogaenu CTpoeHUs rasos., KUAKOCTEN U TBEPABIX TeN U 0ObACHEHME CBOMCTB BEL,ECTBA HA OCHOBE 3TUX
Mmogenei. Macca n paamepbl mosiekyn (aTomoB). Konnyectso Belectsa. NoctosHHasa ABoraapo.

Tennosoe paBHoBecue. Temnepatypa u cnocobol eé namepeHusa. LLikana Temnepatyp Llenbcus.

Mogenb naeanbHOro rasa B MOJIEKY/IAPHO-KMHETUYECKON TEOPMU: 4YacCTUUbl Fasa ABUXKYTCA
Xa0TMYECKU N HE B3aUMOAENCTBYIOT APYT C APYrOM.

la30Bble 3aKOHbl. YpaBHeHWe MeHaeneesa—KnaneipoHa. AbcontoTHas TemnepaTypa (wKana
TemnepaTtyp KenbsuHa). 3akoH [JanbToHa. M3onpouecchl B MaeasibHOM rase ¢ NOCTOAHHbIM KOJIMYEeCTBOM
BelecTsa. [padmyeckoe npeacTaBieHNe N30MNPOLLECCOB: M30TEPMA, U30X0pa, U306apa.

CBA3b MeXay [AaBNeHMeM W cpefHel KMHETUYECKOM 3HeprvMelt MocTynaTesibHOro TensjoBoro
OBVXKEHUA MONEKYN naeanbHOro rasa (OCHOBHOE ypaBHEHWE MOJIEKYASPHO-KMHETUYECKON Teopuu
naeanbHoro rasa).

CBA3b abCoONOTHON TemnepaTypbl TEPMOAMHAMMYECKON CUCTEMbI CO CpegHel KMHETUYECKOWM
SHepruer NoctynaTesibHOro TENJI0BOr0 ABUMKEHMUA €€ YacTuL,.

TexHW4YeckMe yCTPOMCTBA U TEXHO/IOFMYECKME npoLeccbl: TepmomeTp, HapomeTp, nosyyeHue
HaHOMaTepManos.

AdemoHecmpayuu.

Mogenn aBuKeHMA YacTuL, BeLLecTBa.

Mogaenb 6pPOyHOBCKOro ABUNKEHUA.

BWAeoposvK € 3anmcbto peasibHOro 6pOYHOBCKOIO ABUMKEHMS.

Ondodysna Kugkocrten.

Mogenb onbiTa LLTepHa.

MpuTAXKeHWe moneky”n.

Mogenun KpUcTananyecknx peLéTox.

HabntogeHune n nccnegoBaHme M3onNpoLEeccos.

YueHuyecKuli akcnepumeHm, nabopamopHeie pabomeol, NPAKMUKYM.



WccnepgoBaHMe npouecca YCTaHOBAEHWS TensjoBOro paBHOBECUs MpW TennoobmeHe mexay
ropsiyen M XxonogHom Bogon.

N3yyeHne  M30TEpPMMYECKOro npouecca (peKoMeHAOBaHO  WUCMONb30oBaHWe  LUGPOBON
naboparopun).

M3yyeHne N30XopHOro npotecca.

MN3yyeHne nsobapHoro npotecca.

MpoBepKa ypaBHEHUA COCTOAHMUA.

Tema 2. TepmoduHamuKa. Tennoevie MAWUHbI.

TepmoamHamundeckana (T[) cuctema. 3apaHuMe BHELIHMX YC/OBUI ANA TepMOAMHAMMUUECKOM
cucTembl. BHeWwHWe W BHYTpPeHHMEe napameTpbl. lapameTpbl TEPMOANMHAMMYECKOM CUCTEMbI KaK
cpepHue 3Ha4YeHMA BEINYMH, ONUCHIBAOLLMX €€ COCTOAHNE Ha MUKPOCKOMUYECKOM YPOBHE.

HyneBoe Hauyano TepmoauHaMumKkM. CaMoNpOM3BONbHAA pesiakcaums TepMOANHAMUYECKON
CUCTEMbBI K TENJIOBOMY PaBHOBECHUIO.

Mogenb naeanbHOro rasa B TepMoAMHaMUKE — CUCTEMA YPaBHEHWUI: ypaBHeHne MeHaeneesa—
KnaneipoHa u Bbipa)keHWe ANA BHYTPEHHEN 3Hepruu. YCAoBusa NPUMEHMMOCTU 3TOM MOAENN: HU3KasA
KOHLLEHTPALMA YacTuL, BbICOKME TemnepaTypbl. BoiparkeHne aaa BHYTPEHHEN 3HEpPrumM o4HOATOMHOrO
nAaeanbHOro rasa.

KBa3sucTaTMyeckne 1 HectaTMyeckme npoLecchbl.

dnemeHTapHasa paboTa B TepmoanHamuKe. BblunmcneHne pabotbl No rpadurKy npouecca Ha pV-
anarpamme.

Tennonepegaya Kak cnocob M3MeEHEHUA BHYTPEHHEN 3HEPrMn TePMOAMHAMUYECKON CUCTEMBbI
6e3 coBeplueHma paboTtbl. KoHBEKLUMA, TENIONPOBOAHOCTb, U3JTy4EHMUE.

Konnyectso TennoTbl. Ten/JIOEMKOCTb Tena. YaenbHaa U MONAPHAA TenJIOEMKOCTU BELLECTBA.
YpasHeHne Maliepa. YaenbHaa Tennota cropaHus TonauBa. PacyéT KonuyectBa TennoTbl nNpu
Tennonepegaye. MNoHaTne 06 agnabaTHOm npouecce.

MepBblit 3aKOH TepMOAMHAMUKK. BHYTpeHHAA sHeprusa. KoandyecTBo TennoTbl U paboTa Kak mepbl
N3MEHEHMA BHYTPEHHEW SHEPTUM TEPMOLNHAMUYECKOW CUCTEMDI.

BTopoii 3aKOH TEPMOAMHAMWKM ANA PaBHOBECHbIX MPOLLECCOB: Yepes3 3a4aHHOe paBHOBECHOE
COCTOAHME TEPMOAMHAMMYECKOM CUCTEMbI MPOXOAUT eAMHCTBEHHaAa aamabata. Ab6contoTHan
Temnepartypa.

BTopoi 3aKOH TEpMOAMHAMUKM 417 HEPABHOBECHbIX NMPOLECCOB: HEBO3MOXKHO NepenaTtb TeNA0Ty
oT 6onee xonoAHoro Tena K 6Honee HarpeTomy 6e3 komneHcauuu (Knaysumyc). HeobpatumocTb
NPUPOLHbLIX NPOL,ECCOB.

MpUHUMNbI 4eNCTBUA TENNOBbIX MawuH. KMA.

MakcnmansHoe 3HaveHue KA. Likn KapHo.

JKonornyeckme acnekTbl WMCMOMb30BaHMA TEMJIOBbIX ABuratesei. TennoBoe 3arps3HeHue
OKpYKatoLe cpeapbl.

TexHMYecKne YCTPOMCTBA M TEXHOJIOTMYECKME MPOLECCbl: XONOAUSIbHUK, KOHAOMLMOHEp,
Au3enbHbI U KapblopaTopHbIA ABuratenun, naposas TypbuHa, NonydyeHUe CBEPXHU3KMX TemnepaTyp,
YTUAN3AUMA  «TEMIOBbIX»  OTXO40B C  WCMOJIb30OBaHMEM  TEMJIOBOrO  HAcoca,  YTUAM3auus
6Mo0OpraHMYEecKoro ToNMBa A1 BbiPabOTKU «TEMNNOBOM» N 3/IEKTPOIHEPIUM.

AdemoHecmpayuu.

MN3meHeHne TemnepaTypbl Npu aanabaTmyeckom paclinpeHuu.

Bo3aywHoe orHmeo.

CpaBHeHMe yaenbHbIX TENIOEMKOCTEN BELLECTB.

Cnocobbl U3SMEeHeHUA BHYTPEHHEN 3Hepruu.

UccnepoBaHme agnabatHoro npouecca.



KomnbtoTepHble MOAENM TENOBbIX ABUTATENEN.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

N3mepeHue yaenbHON TENI0EMKOCTHU.

UccneposaHme npouecca OCTbiBaHMA BeLecTBa.

UccneposaHme agmnabaTHoro npouecca.

MN3yyeHne B3aMMOCBA3M SHEPTUN MEKMOJIEKYNAPHOIO B3aMMOAENCTBUA U TEMNEPaTYpPbl KUNEHUA
KUOKOCTEN.

Tema 3. A2pezamHebie cocmosaHusA eewecmed. Pasoevie nepexoobsi.

MapoobpasoBaHMe M  KoHAeHcauua. WcnapeHne u KkuneHue. VYpaenbHaa  TensaoTa
napoobpasoBaHuA.

HacbllWweHHble M HeHacblWweHHble napbl. KayecTBeHHas 3aBUMCMMOCTb MJIOTHOCTM W AaB/eHMA
HacCbIWEHHOrO Napa OT TEMNEePATYpPbl, X HE3AaBUCUMOCTb OT 06bEMA HACbIWEHHOrO Napa. 3aBUCMMOCTb
TemnepaTypbl KUNEHUA OT AaBNEHUA B }KUOKOCTW.

BnarkHoCTb BO34yxa. ABCONIOTHAA M OTHOCUTE/IbHAs BAAMKHOCTD.

TBéppoe Teno. Kpucrtanamyeckme wn amopdHble Tena. AHM30TPOMMA CBOMCTB KPUCTANOB.
MnaBneHue n KpucTanansauma. YaenoHaa tennota nnasaexHma. Cybammaums.

Oedopmaumn TBEpAOro Ttena. PactaxeHue n cxatme. Casur. Moaynb tOHra. Mpegen ynpyrmx
aedopmaumi.

TennoBoe paclWMpEHUe XKUOKOCTEN W TBEPAbIX Ten, 0O6bEMHOE U AUHEWHOE pacLUMpeHMUe.
AHTrapMOHM3M TENNOBbIX KoAebaHWI YacTuL, BewecTBa Kak NpuUyYnHa TENI0OBOro pacwmpeHus Ten (Ha
KayeCcTBEHHOM YPOBHE).

MNpeobpas3oBaHue sHeprum B pasoBbIx Nnepexoaax.

YpaBHeHue TensoBoro 6anaHca.

MNMoBepxHOCTHOe HaTAKeHue. KoaddnumeHT NnoBepXHOCTHOro HaTAXKeHUA. KanuanapHble asneHuA.
[asneHune nos UCKPUBNEHHO NOBEPXHOCTbLIO KMAKocTn. Popmyna Jlannaca.

TexHMYecKmne yCcTPOMCTBA M TEXHONOTMYECKME MPOLLECChl: XUAKUE KPUCTaN/bl, COBPEMEHHbIe
maTtepuanbl.

AemoHcmpayuu.

Tennosoe pacwmpeHue.

CBoWCTBa HACbILWEHHbIX MapoB.

KnneHwne. KuneHue npn NnOHUKEHHOM AaBIeHUN.

N3mepeHne cuibl NOBEPXHOCTHOTO HaTAMEHMUA.

OnbITbl C MbIZIBHBIMW MNEHKAMM.

CmaumBaHume.

KanunnapHble asneHuns.

Mogaenn HeHbIOTOHOBCKOM KUAKOCTY.

Cnocobbl U3mepeHUs BNAXKHOCTMU.

UccneposaHme HarpeBaHUA M NiaBJeHUA KPUCTAIMYECKOTO BeLLecTBa.

Buabl gedopmaumnii.

HabntogeHue manbix gedopmaLimi.

YueHuyecKuii aKcnepumeHm, nabopamopHbie pabombl, MPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCNAPEHUA HKUAKOCTEN.

N3mepeHune yaenbHOM TeNNOTbI NAaBAEHMA Nbja.

MN3yyeHne CBONCTB HACbIWEHHbIX NAPOB.

N3mepeHne abcoNOTHOM BIAXKHOCTM BO34yXa M OLEHKA MAcCbl NAapoB B MOMELLEHUM.

N3mepeHne KoapPuumeHTa NoBEPXHOCTHOFO HATAXKEHUS.

N3mepeHne moayna HOHra.



UccnepoBaHme 3aBUCMMOCTU aedopmaLmm pesmHoBOro obpasua oT NPUNOKEHHOM K HEMY CUJbI.

Pasaen 4. dneKrpoguHamuKa.

Tema 1. nekKmpuyeckoe nose.

dneKkTpU3aLma Ten 1 eé NPoABAEHUA. DNEKTPUYECKU 3apaa. [Ba BUAA SNEeKTPUYECKUX 3apaaoB.
MPOBOAHMKN, LOMINEKTPUKM WU MNOAYNPOBOAHUKWU. DNEMEHTapHbI 3NEeKTPUYecKMid 3apsag. 3aKoH
COXPAHEHMA 3NEeKTPMYECKOro 3apaaa.

B3aumopencreume 3apaaoB. ToyeyHble 3apsagpl. 3akoH KysioHa.

dnekTpuyeckoe nose. Ero gencrTene Ha anekTpuYecKme 3apaapl.

HanpaxéHHoCTb  anekTpuyeckoro  nond. [pobHbit  3apasa.  JIMHUKM  HanpaKEHHOCTU
aneKTpuyeckoro nona. OgHOPoOAHOEe 31eKTPUYEcKoe none.

MOTEHUMaNbHOCTb  3N1EKTPOCTATUYECKOTO NOoJsA. PasHOCTb MOTEHUMANOB W HampaXeHue.
MoTeHuManbHaA sHepPrna 3apaga B 31eKTpocTaTniyeckom none. NoTeHLnan aNeKTPOCTaTUYECKoro nonA.
CBA3b HAMPAXKEHHOCTM MOJIA M Pa3HOCTU MOTEHUMANOB ANA 3/eKTpocTaTuyeckoro nona (Kak
OAHOPOAHOTrO, TaK U HEO4HOPOAHOTO).

MpUHUMN cynepno3nLmmn anekTpUYECcKnX Nnonen.

Mone ToyeyHoro 3apaga. [lone paBHOMEPHO 3aps)KeHHOM cdepbl. [lose paBHOMEpPHO
3apAXKeHHoro no obbvémy Wapa. None paBHOMEPHO 3apAXKEHHON HGECKOHEeYHOoM NAOCKOCTU. KapTuHbI
JIMHUI HANPAXKEHHOCTU 3TUX NONEN U SKBUNOTEHLMNA/IbHBIX MOBEPXHOCTEN.

MpOBOAHMKM B 9INEKTPOCTAaTUUYECKOM None. YCNoBMe paBHOBECUA 3apAa0B.

JV3NeKTPUKM B 3NEKTPOCTATUYECKOM Nosie. JnanekTpnyeckasa NpoHMLLaeMOCTb BELLECTBA.

KoHaeHcaTop. IN1eKTPOEMKOCTb KOHAEHCATOPA. DNEKTPOEMKOCTb NIOCKOro KOHAEHcATopa.

MapannenbHoe coegmMHeHUe KOHAEHCATOPOoB. MNocnesoBaTebHOE COegMHEHNE KOHAEHCATOPOB.

DHeprmna 3apAXeHHOro KoHgeHcaTopa.

[BuxKeHne 3aparKeHHOMN YacTuLbl B O4HOPOAHOM 3/1EKTPUYECKOM MOSE.

TexHMYecKne YyCTPOMCTBA W  TEXHOJIOTMYECKME MPOLECChl:  3/IEKTPOCKON, 31eKTPOMETp,
3/1eKTPOCTaTMYECKas 3aliuTa, 3a3eM/IeHMEe 3/1eKTponpubopoB, KOHAEeHcaTopbl, reHepatop BaH ae
lpaada.

AemoHcmpayuu.

YCTPOIACTBO M NPUHLUMN AENCTBUS /1EKTPOMETPA.

DNeKTpMUYECKoe Nose 3apPAKEHHbIX LWAPMKOB.

DNeKTpUYecKoe noJsie AByX 3apAXKEHHbIX NAACTUH.

Mogaenb afeKkTpocTaTuyeckoro reHepatopa (BaH age Mpaada).

MpOBOAHMKWN B 3NEKTPUUYECKOM NoNe.

DneKTpoCcTaTUYeCcKan 3awmTa.

YCTpoIiCTBO U AeNcTBME KOHAEHCATOPA NOCTOAHHOW M NepemMeHHOoM EMKOCTH.

3aBUCMMOCTb INEKTPOEMKOCTU MJIOCKOrO KoHAeHcaTopa OT Njaowaan MNAacTUH, PacCTOAHMA
MeXAYy HUMKU U ANINEKTPUYECKOM NPOHNLAEMOCTU.

DHeprmna aNeKTPMYEeCKoro noaa 3apAXeHHOro KoHaeHcaTopa.

3apAaaka n paspagKa KoHgeHcaTopa Yepes pesncTop.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

OueHKa cun B3aMmoaencTBmA 3apaxKeHHbIX TeJ.

HabnogeHne npeBpalleHMA 3SHeprum 3apsiyKeHHOro KOHAEeHCAaTopa B 3HEPruio U3ny4vyeHus
cseToamoaa.

M3yyeHne NpoTeKaHUs TOKa B LLeNu, CogeprKallielt KoHaeHcaTop.

PacnpegeneHve pasHOCTM MNOTEHUMANOB (HanpsAXKeHus) Npu nocnenoBaTe/lbHOM COeAUMHEHUM
KOHAEHCaTopOoB.

MccnepoBaHue paspaga KOHAEHcATopa Yepes pesncTop.



Tema 2. MocmosHHbIl 3neKkmpuvecKuli mok.

Cuna ToKa. NoCTOAHHbIN TOK.

YcnoBua cywecTBOBaHUA MOCTOAHHOIO 3/1eKTPUYECKOro ToKa. MCTouHMKM ToKa. HanpaxeHune U un
3ACE.

3akoH Oma gn1a yyacTka uenu.

dneKTpUyeckoe conpoTuseHme. 3aBUCMMOCTb COMPOTUB/IEHMA O4HOPOAHOIO NMPOBOAHMUKA OT ero
O/VHbBI M NN0LWAAM NOMepeyYHoro cevyeHns. YaenbHoe conpoTuBaeHUe BeLLecTBa.

MNocnepoBatenbHoe, NapajfenbHOe, CMEelaHHoe COedMHEHWEe  MPOBOAHMKOB.  Pacyér
pa3BeTBNEHHbIX 3NEeKTpUYecKkmx uenei. NMpasuna Knpxroda.

PaboTa aneKkTpMyeckoro Toka. 3akoH [xkoyna—/leHua.

MOLLHOCTb 3N1EeKTPUYECKOrO TOKA. TenaoBaa MOLHOCTb, BblAeNAeMas Ha pe3ncrtope.

3AC u BHYTpPEHHee COMPOTUB/IEHME WCTOYHWMKA TOKa. 3aKoH Oma A/1a NONHOM (3aMKHYTOM)
aNeKTpu4eckon uenu. MoLWwHOCTb UCTOYHMKA TOKa. KopoTKoe 3amblKaHue.

KoHpeHcaTop B uenu NoCTOAHHOTO TOKA.

TexHMYecKmne yCTpPOMCTBA M TEXHOJIOTMYECKME NPOLECChl: aMnepmeTp, BOJbTMETP, peocTaT,
CYETUMK SNEKTPUYECKON SHEPTUMN.

AemoHcmpayuu.

MN3mepeHune cuibl TOKA U HAaNPAXKEeHUA.

UccnepoBaHme 3aBUCMMOCTM CUAbI TOKA OT HAMPAXKEHUA ONA Pe3UCTopa, NaMnbl HAKaIMBAHUA U
csBeTogmMoaa.

3aBMCUMOCTb CONPOTUBNEHUA LLUANHAPUYECKMX NPOBOAHUKOB OT A/IMHbI, N0WAAM NONepeyHoro
ceyeHunsa u matepuana.

UccnepoBaHme 3aBUCMMOCTU CUJIbl TOKA OT COMPOTUB/IEHUA MPU NOCTOAHHOM HanpsaKeHUW.

Mpamoe wu3smepeHne 3SOC. KopoTKoe 3amblkaHMe Ta/fibBaHMYECKOrO 3/1eMeHTa M OLEHKa
BHYTPEHHEro CONpPoOTUBAEHUA.

Cnocobbl coegNHEHNS UCTOYHUKOB ToKa, [AC 6aTapen.

NccnepgoBaHme pasHOCTM NOTEHLMANO0B MeXKAY MO0CAaMMN MCTOYHMKA TOKa OT CUJIbl TOKA B Lenu.

YueHuyecKuii aKcnepumeHm, nabopamopHoeie pabombi, TPAKMUKYM.

NccnepgoBaHme cMeLaHHOro CoeANMHEHNA Pe3ncTopoB.

N3mepeHwne yaenbHOro conpoTMBAEHUA NPOBOAHMKOB.

UccnepoBaHme 3aBUCMMOCTM CUIbI TOKA OT HAaNPAXKEHUA 414 NaMIbl HAKAIMBaHMWA.

YBenmyeHue npegena MU3aMepeHnsa amnepmeTpa (BoabTmeTpa).

N3mepeHne 3C v BHyTpPEeHHEro ConpoTUBAEHUA UCTOYHMKA TOKa.

UccneposaHue 3asucumoctv IC ranbBaHWYECKOro 3/€MeHTa OT BPEMEHM MpPU KOPOTKOM
3aMbIKaHUMN.

UccnepgoBaHme pasHOCTM NOTEHLMANO0B MeXKAY MOJF0CAaMN MCTOYHMKA TOKa OT CUJbl TOKA B Lenu.

UccnepoBaHme 3aBUCMMOCTU MOJIE3HOM MOLLHOCTU MCTOYHMKA TOKA OT CU/bl TOKA.

Tema 3. ToKu 8 pa3AuYHbIX cpeodax.

dneKTpUYeckaa MNPOBOAMMOCTb PA3/IMYHbLIX BELLECTB. DIEKTPOHHAA MPOBOAMMOCTb TBEPAbIX
MeTa/I/I0B. 3aBUCMMOCTb COMPOTMB/IEHNA META/IZI0B OT TemnepaTypbl. CBEpXNPOBOAMMOCTb.

dneKTpUYECcKMit TOK B Bakyyme. CBOMCTBA 3NEKTPOHHbIX MYy4KOB.

MonynposoaHukK. CobcTBEHHAA M NPUMeECHaA NPOBOAMMOCTb NOAYNPOBOAHMKOB. CBOMCTBA p—n-
nepexoaa. MonynposoaHWKOBbIE MPUBOPDI.

DNEKTPUYECKUI TOK B 3N1EKTPOIUTAX. INEKTPONUTUYECKaAA AUcCCcoLMaLmA. INEKTPOAN3. 3aKOHbI
Papasen AnA anekTpoansa.

dNeKTpUYecKuin ToK B razax. CamocToATeNIbHbIN M HECAMOCTOATENbHbIN pa3paa. PasnnyHble TunbI
camocToAaTenbHoro paspaga. Monnus. Mnasma.



TexHMYeCcKMe yCTPOMCTBA U NPAKTUYECKOe MPUMEHEeHMWe: rasopaspagHble famnbl, 3N1eKTPOHHO-
NyyeBans TpybKa, MoOAYyNpoOBOAHWMKOBbIE nNpubopbl: Aunon, TpaH3ucTop, ¢oToamMon, CBeToamoa,
rafbBaHWKa, papuUHMpPOBaHME MeaMm, BbiNIaBKa aNtlOMUHUA, SNEKTPOHHAA MUKPOCKOMNMA.

AdemoHcmpayuu.

3aBMCUMOCTb CONPOTMBAEHNSA METANNOB OT TEMNEPATYPbI.

MpoBOAUMOCTb 3N1E€KTPOJIUTOB.

3aKOHbI aneKkTponunsa Papaaes.

NcKpoBoit pa3psag v NpoBoAMMOCTb BO34yXa.

CpaBHeHMe NpPoBOANMOCTM METAIZIOB U NOAYNPOBOAHNKOB.

OAHOCTOPOHHSAA NPOBOAMMOCTb ANOAA.

YueHuyecKuii 3KcnepumeHm, nabopamopHbie pabombl, MPAKMUKYM.

HabntogeHue anektponusa.

N3mepeHue 3apsaa 04HOBAIEHTHOTO MOHa.

UccnepoBaHme 3aBUCMMOCTU CONPOTUB/IEHMA TEPMOPE3UCTOPA OT TEMNEepPaTypbl.

CHATME BO/IbT-aMMNEePHON XapaKTepUCTUKKN AMoaa.

®dU3nyecKkMn NPaKTUKYM.

Cnocobbl mMamepeHUs OGUUYECKUX BEINYMH C WUCNONb30BAaHMEM aHaNOroBbIX U LUPPOBbIX
N3MepUTENbHbIX NPUOOPOB M KOMMbIOTEPHbIX AATYMKOBBLIX cucTeM. ABCOMOTHbIE U OTHOCUTENbHbIE
NorpewwHoCcTU U3MepeHnn pUsnyeckmx BennumH. OLeHKa rpaHuL, NorpeLHoCTeN.

MpoBeaeHNEe KOCBEHHbIX WM3MEPEHWMN, WUCCeA0BaHUN 3aBUCUMOCTEN GUINYECKUX BEJIUYMH,
npoBepKa nNpeanoXeHHbIXx runotes (Bblbop M3 paboT, OMMCaHHbIX B TemMaTUYeCKMX pasgenax
«YUYeHNYEeCKUiA aKCnepumeHT, nabopaTopHble pPaboTbl, NPAKTUKYM»).

MexnpegmeTHble CBA3U.

M3yyeHne Kypca o¢usmMKM yraybnéHHoro ypoBHA B 10 Knacce oOCyWeEcTBAAETCA C Y4YETOM
CoZepKaTeNbHbIX MEXMNPeaAMETHbIX CBA3EM C Kypcamu MaTemMaTuMKKn, Buonoruun, xmmumu, reorpadum u
TEXHOOMUMU.

MesxcnpedmemHbie MOHAMUSA, C6A30HHble C u3y4yeHuemM MmMemod0o8 Hay4yHO20 MO3HAHUSA:
ABNIeHUe, Hay4YHbIN GaKT, runoTesa, puUsnyeckan BeNIMUNHA, 3aKOH, Teopua, HabloAeHNe, SKCNEPUMEHT,
MOZENNpPoBaHMe, MOLENb, W3MEpPEeHMe, MOrpewHoCcTn U3MepPeHnin, usmeputenbHble npubopsl,
umdposan nabopatopus.

Mamemamuka: pelieHne cuctembl ypaBHeHUN. JInHenHan ¢yHKUMA, napabona, runepbona, mx
rpadukmM n ceolictBa. TpUroHomeTpuieckme GyHKLMMU: CUHYC, KOCMHYC, TAHFEHC, KOTAHIeHC, OCHOBHOE
TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOPbI M X NPOEKLMMN Ha OCU KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonozua: mexaHUYeCKoe ABUKEHME B XKUBOW Npupoae, Anddysma, ocMoc, TeENN00O0MEH XKUBbIX
OpraHWU3MoB, Ten/IoBoe 3arpsA3HEeHME OKpPYXKalowWweln cpeabl, YyTUAM3aumsa BUOOpraHMYecKoro TonauBa
015 BbIPabOTKM «TEMNI0BOM» U 3NEKTPOIHEPTUN, MOBEPXHOCTHOE HATSXKEHME U KanUANApHble ABNEHUSA B
NnpuUpoJe, 3NeKTPUUYECKUE ABNEHUA B XKNBOW Npupoae.

Xumus: pUCKpeTHoe CTpOeHMe BellecTBa, CTPOEHME aTOMOB M MONEKY/, MO/b BeLLeCTBa,
MOIfipHas mMacca, NoayYyeHMe HaHOMaTepKnasios, TENIOBbIE CBOMCTBA TBEPAbIX TE/, KUAKOCTEN U rasos,
KUOKME  KPUCTai/bl, 3NEKTPUYECKMe CBOMCTBA METAN/IOB, 3/IEKTPO/IMTUYECKAna Auccoumaums,
ra/IbBaHMKa, 31eKTPOHHAA MUKPOCKOMNMUS.

lFeozpadpua: BnaxKHOCTb BO34yXa, BETpbl, bapomeTp, TepmomeTp.

TexHonoz2ua: npeobpasoBaHUe ABUXKEHWI C UCNONb30BaHMEM MEXaHWU3MOB, YYET CyXOro w
XUAKOrO TPEHUA B TEXHWKe, CTaTUYeCKMEe KOHCTPYKUMW (KPOHLWTEWH, peléTdyaTble KOHCTPYKLMM),
NCNO/Ib30BaHME 3aKOHOB COXPaHEHMA MEXaHWKK B TeXHUKe (TMpocKon, BOAOMET U Apyrue), ABuratesnb
BHYTPEHHEero cropaHua, napoBas TypbOuHa, ObITOBOM XONOAWIBbHUK, KOHOMLMOHEP, TEXHOAOTUM
MoJslyYyeHMA COBPEMEHHbIX MaTepuasoB, B TOM YMCAe HAHOMATeEpPManoB, W HAHOTEXHONOTUM,



INNEKTPOCTAaTNYECKanA 3awuTa, 3a3emsieHune 3ﬂeKTpOI'IpM60pOB, rasopaspAagHbie Namnbl,
nonynposogHUKoOBbIE I'lpl/l60pbl, rasibBaHWKa.

11 KNACC

Paspen 4. dneKrpognHamuKa.

Tema 4. MazHumHoe nosne.

B3amMmopgenctame MOCTOAHHbIX MArHUTOB M MPOBOAHMKOB C TOKOM. MarHuTHoe none. Bekrtop
MarHUTHOM MHAYKUMK. MPUHUMN cynepno3nunm MarHUTHbIX Nonen. JIMHUU MarHUTHON MHOYKUMMK.

MarHuTHoe none NPOBOAHWKA C TOKOM (MPAMOro MPOBOAHWKA, KaTyLWKW U KPYroBoro BMTKa).
OnbIT OpcTeaa.

Cvna Amnepa, e€ HanpasBaeHne n Moay/b.

Cuna JlopeHua, eé HanpaBneHue U Moaynb. [BUXKEHUE 3apAXKEHHOM YacTuubl B O4HOPOLHOM
MarHuTHom nose. PaboTta cmabl JlopeHua.

MarHuTtHOoe none B Bewlectse. PeppomarHeTvku, napa- u AnamarHeTUKK.

TexHMYecKmne yCTPOMCTBa M TEXHOJIOFMYECKME MPOLECCHl: NMPUMEHEHWE MOCTOAHHbLIX MAarHUTOB,
3NEKTPOMArHUTOB, TECTEP-MY/IbTUMETP, dNEKTpoaBUraTeNb AKOOM, YCKOPUTENM 31eMEHTAPHbIX YACTULL.

AemoHcmpayuu.

KapTuHa AMHWIA MHAYKUMM MArHUTHOTO MOAS MOJIOCOBOrO M MNOAKOBOODOPA3HOrO MOCTOSHHbIX
MarHUTOB.

KapTMHa AWHWIA MArHUTHOW WMHAYKUMM NONA OJIMHHOTO NPAMOro MPOBOAHWMKA WM 3aMKHYTOrO
KOJIbLL,EBOro NPOBOAHMKA, KATYLLKM C TOKOM.

B3anmopencTeme AByX NPOBOAHNKOB C TOKOM.

Cvna Amnepa.

[Jencteune cunbl JTopeHLa Ha MOHbI 31EKTPONUTA.

HabntogeHne ABUMKEHUA NYyYKa 3NEKTPOHOB B MarHUTHOM MoJie.

MpUHLMN AeACTBMA EKTPOU3IMEPUTEIbHOTO NPUBOPA MAarHUTO3IEKTPUYECKOM CUCTEMDBI.

YueHuyecKuii aKcnepumeHm, nabopamopHoeie pabombi, TPAKMUKYM.

UccnepoBaHMe MarHUTHOTO NOJIA MOCTOAHHbBIX MArHUTOB.

UccnepoBaHme cBoicTB peppomarHeTUKOB.

UccnepoBaHue AeNCTBUA NOCTOAHHOIO MarHUTa Ha PaMKy C TOKOM.

M3mepeHune cunbl AmMnepa.

N3yueHune 3aBUCMMOCTM CUIbl AMMepa OT CMJIbl TOKA.

OnpepeneHve MarHUTHOM MHAYKLUMM HA OCHOBE M3MepeHMA cuibl Amnepa.

Tema 5. InekmpomazHUMHAA UHOYKYUS.

flBNeHMe 3NeKTPOMArHUTHON MHAYKUMUK. [TOTOK BEKTOpa MarHUTHOM MHAYKUuMKW. 34C uHAyKumuu.
3aKOH 3/1eKTPOMarHMTHoM nHaykumm ®apasen. Buxpesoe anektpuyeckoe none. Tokn dyko.

34C vHAYKUMN B NPOBOAHUKE, ABUXKYLLEMCA B O4HOPOAHOM MarHUTHOM noJe.

Mpasuno fleHua.

NHAOYKTUBHOCTb. KaTylKa WHAYKTUBHOCTM B LLENU NOCTOAHHOrO TOKa. flBNeHMe CamMOWHAYKLUU.
34C camonHAayKLNK.

SHeprua MarHUTHOrO NOJIA KaTyLWKN C TOKOM.

ONeKTpoMarHuTHoe norne.

TexHWYecKme yCTPOMCTBA U TEXHONOTMYECKUE NPOLLECChI: MHAYKUMOHHAA Nneyb, CONeHoMA, 3aLlmTa
OT 3/1eKTPU3aLLUM TeN NpU ABUNKEHUM B MAarHUTHOM none 3emnu.

AdemoHcmpayuu.

HabntopgeHune ABNEHUA 3NEKTPOMArHUTHON MHAYKL MM,



UccnepoBaHue 3asucumoctt 4C MHAYKLMM OT CKOPOCTU USMEHEHWA MArHUTHOTO NOTOKA.

Mpasuno SleHua.

MageHne marHuTa B afloMUHMEBOM (MeaHoW) Tpybe.

flBNeHMe camonHAYKUMU,

UccnepgosaHue 3ancumoctm 3[C caMoMHAYKUMN OT CKOPOCTU M3MEHEHUA CUAbI TOKA B LENu.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

UccnepoBaHue ABNEHUA SNEKTPOMArHUTHON MHAYKUMMN.

OnpegeneHne MHAYKUMN BUXPEBOTO MarHUTHOIO MOAS.

UccnepoBaHme ABNEHMA CAMONHAYKUMMN.

C6opKa MoAeNMn 31eKTPOMarHMTHOro reHepaTopa.

Paspen 5. KonebaHua 1 BoNHbI.

Tema 1. MexaHu4YecKkue KonebaHus.

KonebaTenbHas cuctema. CBob6oaHble KonebaHus.

FapmoHuMyeckne KonebaHusa. KuHematTuyeckoe M AMHAMMYECKOe OnucaHue. DHepreTuyeckoe
onucaHue (3aKOH COXpPAaHEHMA MEXaHWYEeCKoW 3Hepruu). BbiBOA AWHAMWYECKOrO OMMUCaHUA
rapMoHMYECKNX KoNiebaHU U3 NX IHEPreTUYECKOTO N KNHEMATUYECKOTO ONMUCaHUA.

Amnantyga 1 ¢dasa KonebaHui. CBA3b amnauTyapl KonebaHu MCXOOQHON BENUYMHBI €
aMAAUTYAaMK KonebaHuii e€ CKOPOCTU U YCKOPEHMA.

Mepuoa wn 4actota KonebaHwuit. MNepuon Mmanbix cBOOOAHbLIX KonebaHMii maTemaTUYecKoro
MaATHMKA. Nepunog cBoboaHbIX KoebaHUI NPYHKUHHOIO MaATHMKA.

MoHATME O 3aTyxallmx KonebaHuax. BblHyXAaeHHble KonebaHusA. Pe3oHaHc. Pe3oHaHcHas
KpuBasa. BanaHue 3aTyxaHMA Ha BUA PE30HAHCHOMN KpuBOW. ABTOKONEHaHWMA.

TexHW4YeckMe YCTPOMCTBA M TEXHONOTMYECKME MNPOLECCHI: METPOHOM, Yacbl, Kayenwu,
MYy3blKa/ibHble MHCTPYMEHTbI, celicmorpad.

AdemoHcmpayuu.

3anucb KosiebaTenbHOro ABUKEHMA.

HabntogeHne He3aBMCMMOCTM Nepuoaa Masblx KonebaHWi rpysa Ha HUTU OT aMNANTYAbl.

UccnepoBaHWe 3aTyxaloWwmx KonebaHui U 3aBMCMMOCTM nepuona cBObOOAHbIX KonebaHuii ot
CONPOTUBNEHMUSA.

UccnepoBaHne KonebaHMIA  rpy3a Ha MACCMBHOW MpPyMHE C  Uenblo  $OpMUpPOBaHMSA
npeacTaBneHnn 06 naeanbHOM MOLENN NPYXKUHHOIO MaATHUKA.

3aKOH COXpaHeHMs SHEPTUM NPU KoJlebaHMAX rpy3a Ha NpYKUHe.

UccnepoBaHuMe BbIHYXKAEHHbIX KOiebaHWA.

HabntogeHne pesoHaHca.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

N3mepeHne neproaa cBob60AHbIX KonebaHMit HUTAHOFO U NPYXUHHOTO MaATHUKOB.

MN3yyeHne 3aKOHOB ABUKEHUSA Te/a B X04e KosiebaHMI Ha ynpyrom nogasece.

N3yueHne ABUKEHUA HUTAHOMO MaATHMKa.

MpeobpasoBaHue sHEPTUN B NPYHKUHHOM MasTHUKE.

UccnepoBaHue yobiBaHMA aMNANTYAbl 3aTyXatoLWmx KonebaHuii.

UccnepnoBaHWe BbIHYXKAEHHbIX KOlebaHMWIA.

Tema 2. InekmpomazHUMHbIe KonebaHus.

KonebatenbHblit  KOHTYp. CBODOOAHbIE  3/IEKTPOMArHUTHble  KonebaHus B UAeaNbHOM
KonebatenbHOM KoHType. Popmyna TomcoHa. CBA3b aMNAUTYAbl 3apAfa KOHAEHCAaTopa C aMnMTya0M
CW/Ibl TOKA B KONIEBATEIbHOM KOHTYpE.

3aKOH COXpaHeHUA SHEPIrMM B naeanbHOM KonebaTeslbHOM KOHTYpe.

3aTyxatoLme 3N1eKTpoOMarHuTHble KonebaHua. BolHYXAEHHbIE 3N1EKTPOMArHUTHble KonebaHwus.



MepemeHHbIN ToK. MOLLHOCTb NepeMeHHOro ToKa. AMNINTYAHOE U AEMCTBYIOLWEe 3HAYEHNE CUNbI
TOKa M HanpsKeHUs Npu pasaMyHon popme 3aBUCUMOCTM NEPEMEHHOIO TOKa OT BPEMEHMU.

CVHYCcOMZanbHbIN NepemMeHHbI TOK. Pe3ncTop, KOHAEHCATOP M KaTylwKa MHAYKTUBHOCTU B LENu
CUHYCOMAAbHOIO NepeMeHHOro Toka. Pe3oHaHC TOKOB. Pe30HaHC HanpsixKeHW.

NaeanbHblt TpaHcpopmaTtop. Mpon3BoacTBO, Nnepesaya U NnotpebaeHne sNeKTPUYECKOM SHEPTUMN.

JKoNornMyeckme pPuCcKM Npu  NPOM3BOACTBE  3/1€KTPO3Heprun. KynbTypa Mcnonb3oBaHMA
3/IEKTPO3HEPIUMN B MOBCEAHEBHOM MKU3HW.

TexHMYeCcKne yCTpPOMCTBA M TEXHOJIOTMYECKME MNPOLECCHI: 3/IEKTPUYECKUA 3BOHOK, reHepatop
nepemeHHOro ToKa, IMHUWN 3IeKTponepeaau.

AdemoHcmpayuu.

CBobOAHbIE 3/1EKTPOMArHUTHbIE KonebaHumsa.

3aBMCUMOCTb YacTOTbl CBOBOAHbIX KONEBAHWUI OT MHAYKTUBHOCTU M EMKOCTM KOHTYpa.

Ocumnnnorpammbl 31EKTPOMArHUTHbIX KonebaHui.

leHepaTop He3aTyxaloWmX 3IEKTPOMATHUTHbIX KonebaHuii.

Mogaenb 3/1eKTPOMarHUTHOro reHepartopa.

BbIHYXAEHHblE CMHYCOMAAbHbIE KONebaHus.

Pe3suncTop, KaTyLlKa MHAYKTUBHOCTM U KOHAEHCATOP B LN NepeMeHHOro ToKa.

PesoHaHC npu nocnefoBaTeNlbHOM COEAMHEHWW pPe3nUCTopa, KaTyWKWM WHAYKTUBHOCTU U
KOHAEeHcaTopa.

YCTPOMCTBO U NPUHUMN AecTBUA TpaHchopmaTopa.

Mogenb NMHUKM 3NeKTponepenayn.

YuyeHuyecKuli akcnepumeHm, nabopamopHeie pabomeol, NPAKMUKYM.

MN3yyeHne TpaHchopmaTopa.

NccnepoBaHMe nNepemeHHOro TOKa u4epe3 NocnenoBaTeNbHO COEAMHEHHblE KOHAeHcaTop,
KaTyLWKY W pe3uncTop.

HabnogeHue 3n1eKTpoMarHMTHOro pe3oHaHca.

UccnepoBaHme paboTbl CTOYHUKOB CBETA B LieNn NepeMeHHOro TokKa.

Tema 3. MexaHu4yecKue U 31eKmpomMazHUMHbIe 601HbI.

MexaHUYyecKne BOJIHbI, YC/IOBMA MX pPacnpocTpaHeHua. [onepeyHble U NPOAOJ/IbHbIE BOJIHbI.
Mepunoa, CKOPOCTb PAcnpoCTpaHEeHUs U AJIMHA BOAHbI. CBOMCTBA MEXaHWUYECKUX BOJIH: OTPa*KeHUE,
npesomneHue, MHTeppepeHUns u gudpakumsa.

3ByK. CKopocTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3ByKa.

LLlymoBoe 3arpsisHeHMe OKpy:KatoLLel cpeapl.

JNeKTPOMarHMTHbIe BOJIHbl.  YC/NOBUSA  W3/IYyY4EHUSA  3EKTPOMArHWUTHbIX BOJIH. B3aumHan
OpMEeHTaLMA BEKTOPOB B 3/1IEKTPOMArHUTHOM BOJIHE.

CBOWCTBA 3/1IEKTPOMArHUTHbIX BOJIH: OTPAXKeHWe, NpesioMmaeHne, Nonsapusanmsa, uHTeppepeHumns u
andpakuma.

LLIKana aN1eKTPOMarHMTHbIX BO/IH. [pUMeHeHne 31eKTPOMarHMTHbIX BOJIH B TEXHUKE U ObITy.

MpUHLUMNbI PaanocBaA3n U TenesuaeHus. Pagnonokaums.

dNeKTPoOMarHMTHoe 3arpasHeHne OKpyKatoLwen cpeabl.

TexHMYeCcKMe yCTpPOMCTBA U MPaKTUYECKOe MPUMEHEHUEe: My3blKa/ibHble WMHCTPYMEHTbI, pagap,
pagnonpUEMHUK, TeNEBU30P, aHTEHHA, TenedpoH, CBY-neyb, ynbTpa3ByKOBasA AMArHOCTUKA B TEXHUKE U
MmeauLmHe.

AdemoHecmpayuu.

O6pa3oBaHMe U pacnpoCTpaHeHne NonepeYHbIX U NPOAO/bHbIX BOJIH.

Konebntouieeca Tes0 Kak UCTOYHUK 3BYKa.

3aBMCUMOCTb AJIMHbI BOJIHbI OT YaCTOTbl KOAiebaHUA.



HabntogeHune oTparkeHUs 1 NpeoMaeHUA MEXaHUYECKUX BOSTH.

HabntogeHune nHTepdepeHumm n andparkLmm MexaHM4YeCcKkmx BOH.

AKYCTMYECKNI pe30HaHC.

CBOWCTBA Y/IbTPA3BYKa U €ro NpMMeEHEHMUE.

HabntogeHune cBA3M rPOMKOCTM 3BYKaA M BbICOTbI TOHA C aMMIUTYA0M M YacTOTOMN KonebaHui.

UccnepoBaHWe CBOMCTB 3N1EKTPOMArHUTHbLIX BOJIH: OTPAXKEHWE, NpesomMaeHue, noasapusaums,
andpakuma, nHTepdepeHums.

O6Hapy:KeHue MHOPAKPACHOTO U yAbTPadUONETOBOrO U3NYUYEHUIA.

YueHuyvecKuii 3KcnepumeHm, nabopamopHbie pabombl, TPAKMUKYM.

MN3yyeHne NnapameTpoB 3BYKOBOW BOJIHbI.

MN3yyeHne pacnpocTpaHeHMA 3BYKOBbIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

MpamonnHeltHoe pacnpocTpaHeHWe CBeTa B 04HOPOAHOM cpege. Jlyd cBeTa. TOYEYHbI UCTOYHMK
cBeTa.

OTpaxkeHue cBeTa. 3aKOHbl OTpaxeHua cseTa. MocTpoeHMe M30b6paxKkeHUin B NNOCKOM 3epKane.
Cdepuueckune 3epkana.

MpenomneHne cBeTa. 3aKOHbl NMpesomaeHUa cBeTa. ABCOMIOTHLIA NOKA3aTe/lb NPefoMIEHUA.
OTHOCUTENbHbIM NOKasaTenb npenomsaeHusa. MNocTOAHCTBO YacTOTbl CBETA M COOTHOLIEHWE AJIMH BOJH
npu nepexoze MOHOXPOMATMYECKOro CBeTa Yepes rpaHuLy pasaena AByx ONTUYECKUX Cpea.

Xopa ny4yen B npusme. iucnepcua ceeta. CnoxKHbI cocTaB 6enoro ceeta. LigerT.

MNMonHoe BHyTpeHHee oTparkeHue. MNpeaenbHbIN Yyro NOAHOIOo BHYTPEHHENO OTPAXKEHUA.

Cobupatowpe n paccemsatoLme AMH3bl. TOHKas AnMH3a. POKycHoe paccTosHWe M ONTUYecKasa cuna
TOHKOW NINH3bI. 3aBUCMMOCTb GOKYCHOTO PacCTOAHMA TOHKOW chepuyecKkor NNH3bl OT eé reomeTpum 1
OTHOCWUTE/IbHOrO NOKa3aTensA NPeoMIEeHUA.

dopmyna TOHKOM INH3bI. YBEANYEHWE, aBAEMOE JIMH3OMN.

Xoa nydya, npoweawero JMH3Y MoA, NPOM3BOJIbHLIM YIIOM K €€ TNaBHOM OMNTUYECKON OCMm.
MocTpoeHne U306parKeHM TOUKM M OTpe3Ka MPAMON B COOBMPAIOLLMX M PAcCeMBAtOLLMX IMH3AX U UX
cucTemax.

OnTtunyeckne npmnbopsl. Paspelatolan cnocobHOCTb. [n1a3 Kak onTuyeckas cucrema.

Mpepenbl NPUMEHNUMOCTU TEOMETPUYECKON ONTUKW.

BonHoBaa onTuka. WHTepdepeHumsa ceeTa. KorepeHTHble WCTOYHMKWU. YcnoBus HabaoaeHuA
MaKCMMYMOB M MUHUMYMOB B WHTepdEPEeHLMOHHON KapTWUHE OT ABYX KOrepeHTHbIX MCTOYHMKOB.
MpuMmepbl KNaccUYecknx NHTepdepPeHUMOHHbIX CXEM.

Ondpakuma cseta. OudpakumnoHHas pelléTka. YcioBne HabaogeHUA TNaBHbIX MAaKCMMYyMOB Npu
naZfeHUM MOHOXPOMATUYECKOTO CBETA HA AMDPAKLNOHHYIO PELLETKY.

Monapusauyua ceeTa.

TexHMYecKmne yCTPOMCTBA M TEXHOJIOFMYECKME MPOLLECChI: OYKM, ayna, nepuckon, ¢oToannapar,
MWKPOCKOM, MPOEKLMOHHbIA annapaTt, NPOCBET/EHME ONTUKWU, BOJIOKOHHAA OMNTUKA, AUPPAKLMOHHasA
peweéTka.

AdemoHecmpayuu.

3aKOHbl OTpaXeHuUs ceeTa.

UccneposaHme npenomaeHma ceeta.

HabntogeHne NoaHOro BHYTPEHHEro oTpaykeHusa. Mogaenb cBeToBoAaA.

UccneposaHme xo4a CBETOBbIX MYYKOB Yepes MI0CKONapaaaebHyo NAaCTUHY U MPU3MY.

UccnepnoBaHWe CBOMCTB M306pakeHUI B IMH3aAX.

Mogenn mukpockona, Teneckona.

HabntogeHue nHtepdepeHumnm ceera.



HabntogeHune UBeToB TOHKMX NMIEHOK.

HabntopgeHune audpakumm ceeTa.

N3yyeHne AMdpaKkUMOHHOM PeLLETKN.

HabntopeHne andpakLMOHHOTO CNeKTpa.

HabntopeHne aucnepcmmn ceeTa.

HabntogeHne nonapusaumm ceeTa.

MpuMmeHeHWe NONAPOMA0B ANA UBYHEHUSA MEXAHNUYECKMX HAMPAKEHWA.

YueHuyecKuli akcnepumeHm, nabopamopHosie pabomeol, NPAKMUKYM.

MN3mepeHne nokasaTens NpeNoMaeHnA CTekna.

UccnepnoBaHWe 3aBUCMMOCTU POKYCHOFO PacCTOAHMA OT BELLECTBA (Ha NpuMepe KUAKUX JINHS).

N3mepeHne GOKYCHOrO pPacCTOAHMUA PaCcCENBAIOLLNX TUH3.

MonyyeHne n3obparkeHns B cMCTEME U3 NIOCKOTO 3epKana U JINH3bI.

MonyyeHne n30bparkeHns B CUCTEME U3 ABYX JINH3.

KoHCTpynpoBaHMe TeNECKOMMUYECKUX CUCTEM.

Habntogenune audpakumm, HTepdepeHLMM U NONAPM3aLLMM CBETA.

MN3yyeHne nonsapumsaumm ceeTa, OTPaXKEHHOIO OT NMOBEPXHOCTM ANINEKTPUKA.

MN3yuyeHne nHtepdepeHLmMn Na3epHOro N3Ny4yeHma Ha ABYX LWenax.

HabntopeHue aucnepcuu.

HabntogeHune n nccnegosanne gudpakUMOHHOTO CreKkTpa.

N3mepeHne gNnHbl CBETOBOW BOJIHbI.

MonyyeHne cnekTpa U3nydYeHma cBeToAnoAa NPU NOMOLLN ANPPAKLMOHHON PELUETKM.

Pasgen 6. OcHOBbI cneuurasibHO TEOPUU OTHOCUTE/IbHOCTY.

lpaHWUbl NPUMEHMMOCTU  K/IAaCCMYECKOM MexaHuKW. [locTynatbl cneuuwanbHOM  Teopuu
OTHOCUTENIbHOCTH.

MpocTpaHCTBEHHO-BPEMEHHOW WHTepBan. lNpeobpasoBaHua JlopeHua. YcnoBue MPUYMHHOCTM.
OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3aMei/IeHME BPEMEHMU U COKPALLEHUE OJINHBI.

3Heprva n UMNyAbC PENATUBUCTCKOMN YacTULbI.

CBA3b Macchbl C SHEPTUEN U UMMNYNBCOM PENATUBUCTCKOM YacTULLbl. DHEPruA NOKoA.

TexHMYecKne yCTponCcTBa M TEXHOIOTMYECKME NPOLLECCHI: CNYTHUKOBbIE MPUEMHUKM, YCKOPUTENU
3apAXKEHHbIX YacTuL,

YUeHUYecKuin aKcnepmumeHT, nabopaTopHbie paboTbl, MPAKTUKYM.

OnpepeneHne WMMNYNbCA W 3HEPIUM PENATUBUCTCKMX 4YacTuy (no ¢otorpaduam TpeKos
3apPAMKEHHbIX YaCTUL, B MarHMTHOM none).

Pasgen 7. KBaHTOBaA ¢pusmkKa.

Tema 1. KopnycKkynapHo-8osHoaeoli dyanusm.

PaBHOBeCHOe TensoBoe Wu3nyyeHue (M3nyyeHMe abCcoNOTHO YEPHOTO Tena). 3aKOH CMELLEeHUs
BuHa. N'mnoTtesa MNnaHKa 0 KBaHTax.

®OTOHbI. IHEpPrna n UMnNyabc GoToHa.

doTtoadpdekt. Onbitol A. . CronetoBa. 3akoHbl ¢oToadpdekTa. YpaBHeHMe DHHWTENHA ANA
doToaddekra. «KpacHas rpaHnua» dotoaddekTa.

[aBneHune ceeTa (B 4YaCTHOCTM, AaBAeHME CBeTa Ha abCO/IIOTHO MOr/oLWaloLWyo U abcontoTHO
OTpaKkatoLLyto NoBepxHocTb). OnbIThl 1. H. /lebenesa.

BonHoBble cBolcTBa YacTul,. BonHbl ae Bpoiina. OanHa BonHbl Ae Bpoins n pasmepbl obnactm
NOKanu3sauumn asukylueinca vyactmupbl. KopnyckynapHo-BoaHOBOM ayanusm. Andpakuma 31eKTPOHOB Ha
KpucTannax.

Cneumndurka nsmepeHuin B Mmkpommpe. CooTHoLLeHUs HeonpegenéHHocTen leitseHbepra.



TexHW4YeckMe YCTPOWCTBA W TEXHO/OTMYECKME MpPOoLEeccbl: CnekTpomeTp, (GOTO3/EeMEHT,
boTOAATUMK, TYHHENBHBIN MUKPOCKON, CONHEeYHan baTapes, CBETOANOA.

LemoHcmpayuu.

dPoToapdeKT Ha ycTaHOBKE C LMHKOBOM NNACTUHOM.

UccneposaHme 3aKOHOB BHelwHero ¢potoaddeKTa.

UccnepnoBaHWe 3aBUCMMOCTU COMPOTUBAEHUSA NOYNPOBOAHNKOB OT OCBELLLEHHOCTMH.

Csetogunoga.

ConHeuvHas H6aTapes.

YueHuyvecKuii 3KcnepumeHm, nabopamopHbie pabombl, TPAKMUKYM.

UccnepoBaHue potopesncTopa.

MN3mepeHue noctosaHHOM M1aHKa Ha ocHoBe ucciegoBaHus doToaddekTa.

UccnepnoBaHWe 3aBUCMMOCTU CUJbl TOKA Yepes CBETOAMOL OT HanpsKeHMs.

Tema 2. dusuka amoma.

OnbITbl NO UCC/IEA0BAHUIO CTPOEHUA aToMa. MNnaHeTapHaa moaenb atoma Pesepdopaa.

MocTtynatbl Bopa. U3nyyeHne n nornoweHne GOTOHOB MpU Mepexose aToma C OAHOMO YPOBHSA
3HEepPrun Ha apyroi.

Buabl cnektpos. CNeKTp ypoBHEN 3HepPrun atoma Bo40pPOAaA.

CnoHTaHHOE U BbIHYXAEHHOE U3y4YeHue ceeTa. Jlasep.

TexHUYecKMe yCTPOIMCTBA U TEXHOMOMMYECKME MPOLLECCHI: CMEKTPAbHbIN aHaAM3 (cnekTpockon),
Nla3ep, KBaHTOBbIN KOMMbIOTEP.

AemoHcmpayuu.

Mogesnb onbiTa Pesepdopaa.

HabntogeHne AMHeYaTbix CNEKTPOB.

YCTPOWCTBO M AeNCTBME CYETYMKA MOHUIUPYIOLLMX YACTULL.

OnpegeneHne gAnHbI BOMHbI 133€PHOI0 U3y4YeHus.

YueHuyecKuii aKcnepumeHm, nabopamopHoeie pabombl, TPAKMUKYM.

HabntogeHue nMHetyaToro cnekTpa.

UccnepoBaHWe CneKTpa pasperkeHHOro aTOMapHOro BOAOPOAa M M3MepeHWe MOCTOAHHOM
Pupbepra.

Tema 3. dusuka amomHO20 A0pa U 3nemMeHMApHbIX Yacmuy,.

HyknoHHaa mogenb agpa [eizeHbepra—MBaHeHKo. 3apag agpa. MaccosBoe uucio sgpa.
M3oTonbl.

PagnoaktMBHOCTb. Anbda-pacnag. INeKTPOHHbIM M MNO3UTPOHHbLIA beTa-pacnas. lamma-
n3nyyeHue.

3aKoH pagMoaKTMBHOro pacnaga. PapguoaktuBHble wm3oTonbl B  npupoge. CBoiCTBa
WMOHU3UPYIOLLErO MU3NyYeHUs. BansHMe paMOaKTMBHOCTU Ha KMBble opraHu3mbl. EcTecTBeHHbI ¢OH
nsnyyeHusa. losumeTpus.

dHeprua cBA3N HYKNOHOB B Aape. AnepHble cunbl. JedekT maccol Agpa.

ApepHble peakuuu. [leneHve U cuHTe3 agep. AgepHble peaktopbl. Mpobaembl ynpasasemoro
TEPMOAAEPHOTO CUHTE3a. DKONOrMYECKME AaCMNEKTbl PAa3BUTUA AAEPHOM SHEPTETUKM.

MeToabl perncTpaumm u uccneoBaHma 31EMEHTAPHbIX YacTuL,.

dyHoameHTaNbHble B3aMmoaencTBuA. BapumoHbl, Me30Hbl M nenToHbl. [lpeactaBneHne o
CraHgapTHoM mogenu. KBapK-rnooHHas Moaesnb afpoHOB.

®usuka 3a npegenamm CtaHgapTHOM moaenn. TEMHaa matepua U TEMHAA SHeprus.

EAMHCTBO PU3MYECKOM KapTUHbBI MMpa.

TexHWYecKme yCTponCcTBa U TEXHOOMMYECKME NPOLECChbl: AO3MMETP, Kamepa BuabcoHa, anepHbIi
peakTop, TePMOALEPHLINA PeaKkTop, aToMHasa 6omba, MarHUTHO-pe3oHaHCHaA Tomorpadus.



YueHuyecKuli akcnepumeHm, nabopamopHeie pabomeol, NPAKMUKYM.

UccnepoBaHWe TpeKoB YacTu, (Mo rotosbiM ¢poTorpaduam).

UccnepoBaHme paamoakTMBHOIO GoHa C MCNOAb30BaHMEM AO3UMETPA.

M3yueHne nornoleHmsa 6eta-4acTul, aIlOMUHUEM.

Paspen 8. dnemeHTbl aCTPOHOMUU U ACTPOPUBUKMU.

STanbl pa3BUTUA acTpoHOMMKU. [lpuKnagHoe M MUPOBO33PEHYECKoe 3HayeHue aCTPOHOMMUW.
MpMMEHNUMOCTb 3aKOHOB PU3MKKN A1 06 BACHEHMA NPUPOAblI KOCMUYECKUX OO BEKTOB.

MeToabl  aCTPOHOMMYECKUX  MccnenoBaHui.  COBpeMeHHble  ONTUYECKME  TenecKonbl,
pagnoTeneckonsbl, BHeEAaTMOChepHaa acTPOHOMMUA.

Bup 38é3aHoro Heba. Co3sesans, Apkue 38E3abl, NIAHETbI, UX BUAUMOE ABUKEHUE.

ConHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. NCTOYHMK aHeprum ConHua n 3B€34,

3BE34bl, MX OCHOBHbIE XaPAKTEPUCTUKU. [mMarpamma «CMneKTpanbHbIA KAacC — CBETUMOCTb».
3B€34bl r1aBHOW MOC/AEAOBATENBHOCTU. 3aBUCMMOCTb «Macca — CBETUMOCTb» AN 3BE3Z4 [/1aBHOWM
nocnenoBaTenbHOCTU. BHyTpeHHee cTpoeHue 3Bé34. CoBpemeHHble npeacTaBneHnA O MPOUCXOXKAEHUU
n sgontounm ConHua 1 3B€34. ITanbl }KU3HM 3BE3A.

MneuHbir MyTb — Hawa [anakTuka. lNonoxkeHne n gsukeHue ConHua B lanaktuke. Tunbl
ranakTuKk. PagmMoranakTmku v KBasapbl. YépHble Ablpbl B A4PAX raNaKTUK.

BceneHHasn. PacwmpeHne BceneHHoi. 3akoH Xab6na. PasberaHune ranaktuk. Teopus Bonbloro
B3pblBa. PeniMKTOBOE U3lyveHue.

MaclwTabHas cTpykTypa BceneHHoli. MeTaranakTtuka.

HepelwéHHble npobaembl aCTPOHOMUM.

YuyeHuyeckue HabnodeHus.

HabntopeHns 3Bé3gHOro Heba HEBOOPYKEHHBIM 1A30M C MCMNOJIb30BAaHMEM KOMMbIOTEPHbIX
NPUNOXKEHUN ONA onpeaeneHns NONOXMKEHUs HebeCHbIX OOBEKTOB HA KOHKPETHYK AaTy: OCHOBHblEe
co3Be3aua CeBepHOro noayLwapua u apkue 3sé€sabl.

HabntogeHus B Teneckon JlyHbl, NAaHET, TYMaHHOCTEN U 3BE34HbIX CKOMJIEHUN.

duUsnyeckMin NPaKTUKYM.

Cnocobbl mnamepeHus OGUNYECKMX BEANYMH C WUCMONb30BAaHMEM aHaA/MOroOBbIX U  LUPPOBbIX
N3MepuTeNbHbIX NPUOOPOB M KOMMbIOTEPHbIX AATYMKOBBLIX CUCTEM. ABCONIOTHblE M OTHOCUTE/IbHbIE
NOrpeLHOCTM U3MmepeHmnii usnyecknx BeanumnH. OueHKa rpaHuL, NorpeLHoCcTen.

MpoBeAeHWe KOCBEHHbIX W3MEPEHUIM, UCCNefoBaHUMA 3aBUCUMMOCTEN (PU3NYECKUX BeEJSINYUH,
npoBepKka nNpeasiioXeHHbIX runotes (Bbibop M3 paboT, OMMCaHHbIX B TeMaTMYEeCKMX pasgenax
«YUYEeHNYECKUI IKCNEPUMEHT, NabopaTopHble paboTbl, MPAKTUKYM»).

0606watoLiee NnOBTOpeHHUe.

O606uieHne 1 cucTemaTUsaLMAa coaepKaHua pasaenos Kypca «MexaHuka», «MonekynspHas
du3nKa N TepmoamMHamUKa», «IneKTpoamMHaMuKay, «KonebaHua M BoAHbI», «OCHOBbI creuManbHOM
TEOPUM OTHOCUTENbHOCTU Y, «KBaHTOBAA PpU3MKa», «INeMeHTbl aCTPOHOMUM U aCTPODUIUKM Y.

Ponb ¢ou3MKM M acTpOHOMWUM B IKOHOMWMYECKOM, TEXHOJIOTMYECKOM, COLMANbHOM U 3TUYECKOM
chepax AeATeNbHOCTU YEeNOBeKa, PoSib U MecTo PU3MKM U acTPOHOMWUKM B COBPEMEHHOW Hay4HOM
KapTUHE MMPa, 3HAYEHME OMnMUcaTesIbHOMN, CUCTEMATU3UPYIOWEN, OOBACHUTENBHOW M NPOrHOCTUYECKOM
OYHKUMA  dM3MUYECKON Teopuu, posb ¢GuU3MYecKon Teopun B POPMUPOBAHUM NpPeAcTaBAEHUA O
dU3MYeCKO KapTUHE MUpa, MecTo GU3MYECKOM KAPTUHbI MMpa B OOLEM psay COBPEMEHHbIX
€CTeCcTBeHHO-Hay4YHbIX NPeACTaBAeHUI O Npupoae.

MexnpeameTHble CBA3WN.



N3yyeHne Kypca ousmMkM yraybnéHHoro ypoBHA B 11 Knacce oOCywecTBAseTCA C Y4ETom
COAEPKATENBHBIX MEXMPEAMETHbIX CBA3EM C Kypcamu MaTeMaTUKK, Buonorum, xmmuu, reorpadum u
TEXHOIOTUMN.

MexnpedmemHble MNOHAMUA,C8A3AHHbIE C U3yYeHUEeM MemoO08 HAYyYHO20 MO3HAHUA:
ABMIEHNE, HAay4YHbIN daKT, rMnoTesa, GusnYeckan BeIMYMHA, 3aKOH, Teopus, HaboaeHe, SKCNEePUMEHT,
MOAEeNMPOBaHNE, MOAENb, W3MEPEeHMEe, TOrPelwHOCTM W3MEPEHWUIN, U3MepuTesibHble NPUBopBI,
umdposana nabopatopus.

Mamemamuka: peleHne cMCTeMbl ypaBHEHUI. TPUrOHOMETpUYECKMEe GYHKLMU: CUHYC, KOCUHYC,
TAQHFEHC, KOTAHFEHC, OCHOBHOE TPUITOHOMETPUYECKOE TOMKAECTBO. BEKTOpbl M MX MPOEKUMM Ha ocu
KOOPAMHAT, CNOXeHMe BEKTOpOoB. [lpousBogHble 3n1eMeHTapHbIX OGyHKUM. [Mpu3Hakm nopobua
TPeyronbHUKOB, onpeaeneHme naowanm naockux puryp n obvéma Ten.

Buonoaun: s3neKTpUYECKUE ABNEHUA B KMBOM Npupoae, KonebaTesbHble ABUXKEHUA B KUBOW
npupose, 3KONOrMYECKUE PUCKM NPU NMPON3BOACTBE 3/IEKTPOIHEPTUM, NIEKTPOMATHUTHOE 3arpA3HeHne
OKpy»Katowen cpenbl, ynbTpa3BYyKOBasA AMArHOCTMKA B MeAWUMHE, OMNTUYECKUE ABNEHUA B KMUBOM
npupoze.

Xumusa: cTpoeHMe aTOMOB M MOJIEKY/, KPUCTANNMYECKAA CTPYKTypa TBEPAbIX Tea, MeXaHW3Mbl
06pa30BaHNA KPUCTANINYECKOW PELLETKMN, CNEKTPANbHbIN aHaNU3.

Feozpadpusa: marHUTHble NOAKOCA 3eMSIM, 3a/eXM MarHUTHbIX pysn, GOTOCHbEMKA 3€MHOM
NoOBEPXHOCTU, cecmorpad.

TexHos102UA: NPUMEHEHWNE NMOCTOAHHLIX MarHUTOB, 3/IEKTPOMArHUTOB, 3NeKTpoaBuraTenb AKkobu,
reHepaTop MNepemMeHHOro TOKa, WHAYKUMOHHAA neyb, JIMHWUW 37eKTponepenad, 3/1eKTpoABuraTessb,
pagap, PaanonpuéMHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub, ynbTpasBykoBaAa AMarHOCTUKa B
TEXHUKE, NPOEKLMOHHbIN annapaT, BOJIOKOHHAA ONTUKA, CONIHEYHan H6aTapes, CNYyTHUKOBbIE MPUEMHUKM,
A0epHan sHepreTMKa U SKONOrMYECKUE acMNEKTbl €€ pa3BUTHA.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE CPE/THEI'O OBILIEI'O OBPA3OBAHMA
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUs ydueOHOro npenMera «@Pu3nKa» AOIKHBI OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroIIUXCs
PYKOBOACTBOBAaThCS C(HOPMHUPOBAHHONW BHYTPEHHEH IMO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIUH, MO3UTUBHBIX BHYTPEHHHX
yOeXKIeHHH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSM POCCHICKOT0 OOIIECTBa, pacIMpeHe )KU3HEHHOTO OIbITA U OIBITA AEATEIIbHOCTH
B IIPOLIECCE pean3allui OCHOBHBIX HAIIPABJIICHUH BOCIIMUTATEIbHON JAESTEIBHOCTH, B TOM YHUCJIE B YaCTH!

IrPaKIAHCKOTOBOCIIMTAHMS:

¢ c(hOPMHUPOBAHHOCTD I'PAKTAHCKON TO3UIIUHN 00YJaONIeT0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBa;

® [IPUHATHE TPAAULMOHHBIX O0IIEYEIOBEYECKMX I'YMAaHUCTUUECKHUX U IEMOKPATUYECKUX LIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO [ESTEIBHOCTh B HMHTEpPECaX Tpa)KTaHCKOTO OOIIECTBa, y4acTBOBaTh B CAMOYIPABICHHH B

00pa30BaTesbHOIN OpraHu3aluu;
® yMEHHE B3aUMOJICHCTBOBATh C COI[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYEHHUEM;
® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM JESATEIBHOCTH.
NAaTPUOTHYECKOTOBOCIINTAHMS:

® c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHUE K rOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSM POCCUNCKUX YYEHBIX B 001aCTH (PU3MKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOTOBOCTIMTAHMSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CroCOOHOCTh OIICHHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPHUEHTUPYSICh HA MOPAJbHO-HPABCTBEHHbIE HOPMBI U

LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUEHOTO;

® 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.
ICTETHYECKOTOBOCIMTAHMSA:

® OBCTETHMYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.
TPYAOBOTOBOCIIUTAHUS:

e UHTEpeC K pa3juyHbIM chepam NpodeccHOHANbHON NEATEIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C (DU3UKOM W TEXHUKOH, yMEHHE

coBeplIaTh OCO3HaHHBIN BBIOOP OyylIell mpodeccuu U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHBI;

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHMIO B 001acTH (PU3UKHU HA MPOTSIKEHUU BCEH KUBHU.

IKOJOTHYCCKOTOBOCIIMTAHMSA



¢ Cc(hOpMHUPOBAHHOCTH IKOJIOTUUIECKON KyIbTYphl, OCOZHAHHE II100aIBHOI0 XapaKTepa IKOJIOIHYECKUX Po0IeM;
¢ IUIAHMPOBAHME U OCYILECTBIICHUE JEHCTBUI B OKPYXKAIOILIEH CPEe/le HA OCHOBE 3HAHMS 1I€JIEW YCTOMYHUBOIO pa3BUTHUS YEIOBEUECTBA;
® pacUIMpPEHHE OMbITA ACATEIBHOCTH YKOJOTHUECKONW HAPABICHHOCTH Ha OCHOBE UMEIOIINXCSI 3HAHUH 10 (PU3HKeE.
HeHHOCTHHAYYHOI' OIIO3HAHMSA:
e c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKON HAYKH;
® OCO3HAaHHE LEHHOCTH HAYYHOH JEeATeNbHOCTH, TOTOBHOCTb B THpolecce H3y4eHHS (UBUKHU OCYIIECTBISATh IPOCKTHYIO U
HCCIIEN0BATENBCKYIO IS TENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBepPCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBblenornueckueneiicTBus:
®  CaMOCTOATENLHO (POPMYITUPOBATH U aKTYAIIM3UPOBATH MPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
® ONIpEleNITh eI AeATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKECHUS,;
®  BBIIBJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIMXCS MaTepHaIbHBIX U HEMaTepUaIbHBIX PECYpPCOB;
® BHOCUTbH KOPPEKTHUBHI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISAM, OLIEHUBATh PUCKH ITOCIIEICTBUN NEATEIbHOCTH;
® KOOPJIMHHUPOBATH U BBHINOJHATH pabOTy B YCIOBHUSIX PEAIbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;
® pa3BHUBaTh KPEaTUBHOE MBIIIEHUE MPU PELLIEHUH )KU3HEHHBIX TPOOIIEM.
ba3oBbiencciieoBaTe/ I bCKUEICHCTBUA:
® BJIQJICTh HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMU MOHATUSMHU U METOJIaMU (PU3NYECKON HAYKHU;
e BJIQJICTh HaBbIKAMHM y4EOHO-UCCIIEOBATEIBCKON M MPOEKTHOM AEATEIbHOCTH B 00J1aCTH (PM3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a1a4 GU3NUYECKOT0 COAEepKaHUs, TPUMEHEHHUIO Pa3IUYHbIX METOJI0B TTO3HAHMUS;
e BJIAJICTh BUAAMHU JI€ATEIHHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €T0 HHTEPIIPETALUY, TPEOO0Pa30BaAHNIO0 U MPUMEHEHUIO B Pa3IUYHbBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE TIPU CO3AaHUH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
®  BBISBISATH NIPUYMHHO-CIIEACTBEHHbIE CBA3HM U aKTyaJIM3UPOBATh 3a/1auy, BBIJIBUTATh TUIIOTE3Yy €€ pelIeHHs, HaXOAUTb apryMEHThI JIJIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;
® aHaJIM3UPOBATH IOJYYEHHBIE B XOJ€ PELICHMs 3aJaud Pe3yJbTaThl, KPUTUUYECKH OLIEHUBATh UX JIOCTOBEPHOCThH, IIPOrHO3UPOBATH
MU3MEHEHHUE B HOBBIX YCIIOBHSX;
® CTaBUTbh U (OPMYJINPOBATH COOCTBEHHBIE 3a/1a4M B 00PAa30BaTEIbHON ACATENBHOCTH, B TOM YHCIIE NIPH U3YYE€HUH (PU3MKH;



JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;
YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIEC UJIECU, IIPEJIAraTh OPUTMHAIbHBIC ITOAXObI U PEILICHMS;

CTaBUTb IPOOJIEMBI U 33JjauH, JONYCKAIOIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIaZICTh HABBIKAMU MOJYyYeHHs HHGPOpPMAIUH (PU3NYIECKOTO CONEpKAaHUS M3 HMCTOYHHKOB pA3HBIX THUIIOB, CAaMOCTOSTEIHHO
OCYILECTBIISITH TIOUCK, aHAJIN3, CACTEMATH3AIMIO0 U HHTEPIIPETALINI0 HH(POPMAIIH Pa3IMYHBIX BUAOB U (POPM NpECTaBICHHUS;
OLICHHBATH/I0CTOBEPHOCTHHH(OPMALINH;

UCIIONIb30BaTh CPEJCTBA MH(POPMAMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHHHM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHU3allMOHHBIX 3a/a4 C COOJIOJCHHEM TpPeOOBAaHM SPrOHOMHMKH, TEXHHKH O€30MaCHOCTH, THTHEHBI, PECypcocOepexeHHs,
IPaBOBBIX U ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COMEP)KAHMSI B PA3IMUHBIX (opMarax ¢ y4€ToM Ha3HaueHHS WHGOPMAIMH U LEIEBOH ayIUTOPHH,
BBIOMpAst ONITUMAIIbHYIO (HOpPMY TIPEICTABICHHUS U BU3yaIH3allHH.

KoMMmyHnKaTHBHbIeyHUBEPCAJIbHbICYUeOHbICACHCTBHS:

OCYIIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMDIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHU1yaIbHON paboThI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIINX MHTEPECOB U BO3MOXKHOCTEN Ka)JI0T0 WiieHa KOJJIEKTUBA;
IIPUHUMATD LEJIA COBMECTHOM EATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUSA IO €€ JTOCTHIKEHHUIO: COCTABIATh IUIaH
NecTBUH, pacTipeieNaTh PoJid C yu€TOM MHEHUH Y4aCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJ[a M KXJIOTO YYaCTHUKA KOMaH bl B OOIIMK pPe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE IPOEKTHI, OLIEHUBATH UJEH C TO3ULMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHHE B PA3IMYHBIX CHUTYaIUsX, MPOSBIATH TBOPUYECTBO M BOOOpaxkeHUE, ObITH
VMHUIIUaTUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusaunus:

CaMOCTOSITENILHO OCYIIECTBIISATH MMO3HABATEIBHYIO ACSITETLHOCTD B 00JACTH ()U3UKHU U aCTPOHOMHH, BBISBISATH MPOOIEMBI, CTABUTH U
dbopMyIpoBaTh COOCTBEHHBIE 33/1a4H;



®  CaMOCTOSITENILHO COCTABIISTH IUIAH PELICHUsI PACYETHBIX U KaYECTBEHHBIX 3a/1a4, IJIaH BHITIOJIHEHUS PAKTUYECKON pabOThI ¢ yuéToM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U IPEIIOYTEHUH;
® J1aBaTbOLICHKYHOBBIMCHUTYALIUsM;
® pacHMpsATh paMKH Y4eOHOTO IpeaAMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUN;
e JlenaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIlICHHE;
®  OIICHUBATHIPUOOPETEHHBIHOMBIT;
e CcrocoOCTBOBaTh (POPMHUPOBAHUIO M HPOSBICHUIO 3PYAULUU B 007acTU (PU3MKH, IOCTOSHHO IOBBIIATh CBOW 00pa30BaTeNbHBIN U
KYJIbTYpPHBIN YPOBEHB.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIHUHTE/JIEKT:
e J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTbh KOPPEKTUBBI B AESTEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LEIISM;
e BJAJETh HABBIKAMH II03HABATEIHHONH pe(IEKCHH KaKk OCO3HAHUS COBEPINAEMBIX JEHCTBUH W MBICIUTEIFHBIX TIPOLECCOB, X
pe3yJIbTaTOB U OCHOBAHMIA;
® 1CIIOJIb30BaTh NPUEMBI pepiIeKCHUH I OLIEHKU CUTYalllH, BHIOOpa BEPHOT'O PEIICHHUS;
® yMeTh OLEHMBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHHUIO;
® [IPUHUMATh MOTHUBBI U aPIYMEHTHI IPYTUX NIPH aHAIN3€E PE3YJIbTAaTOB JESITEIbHOCTH;
® [IpUHUMATH ceOs, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
® [IPUHUMATbh MOTUBBI U APTyMEHTHI IPYTUX [IPH aHAJIU3€ PE3YIbTaTOB JAESTEIbHOCTH;
® [IpU3HABATh CBOE MPABO U MPaBO JPYIHX HA OLIMOKH.
B npouecce nocTukKEHHs JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS HpPOTpaMMbl MO (hU3MKe JUIs YpOBHS CpPEAHEro oouiero odpa3oBaHus y
00y4aroIuXcsi COBEPIICHCTBYETCSI SMOLIMOHATIBHBIN MHTEIIEKT, IPenoiararomuil copMupoOBaHHOCTb:
® CaMOCO3HAHHUS, BKJIIOYAIOUIETO CHOCOOHOCTh TOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHME, BHJETh HAINPABICHUS pPa3BUTHA
COOCTBEHHOM AMOLIMOHANBHOM chepbl, ObITh YBEPEHHBIM B ceOe;
®  CaMOpEryJHpOBaHMSA, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K SIMOIMOHATIBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;
e BHYTPEHHEH MOTHBAlLlMM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHMIKEHHMIO LEIM M YCIEXY, ONTUMHU3M, HHHMIHUATUBHOCTb, YMEHHE
JIEHCTBOBATh, HCXOJS M3 CBOMX BO3MOXKHOCTEI;
® HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBATh €T0 MPH OCYIIECTBIECHUH OOIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;
®  COLMAIBHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMH JIFOABMHU, 3a00TUTHCS, IPOSBIATH HHTEPEC U
paspemniaTh KOH()IUKTHIL.



I[TPEAMETHBIE PE3YJIBTATHI

K xonuy obyuenus B 10 knacce npeMeTHbIE Pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00YUAIOIIUXCS
YMEHHUI:

IIOHUMAaTh POJb (PU3MKH B HKOHOMHUYECKOW, TEXHOJIOIMUYECKOH, 3KOJIOIMYECKOH, COLMAIbHON M ATHUYECKOU cdepax AesTelbHOCTH
YeloBeKa, poib U MeCTO (U3MKA B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, 3HAUYEHUE ONMCATEILHOW, CHCTEMAaTHU3HPYIOUIEH,
OOBSICHUTENIEHOM ¥ IPOTHOCTUYECKON (QYyHKIMKA (PU3HMUECKON TEOPUN — MEXAHUKH, MOJICKYJISIPHON (DM3UKH M TEPMOJUHAMUKH, POJIb
¢du3nueckoil Teopun B GOpMUPOBAHUU NPECTABICHUN O GU3NYECKOM KapTHHE MUPA;

pa3nu4aTh YCIOBUS MPUMEHUMOCTH MOJENIel (PU3NYECKHUX TN U MPOLIECCOB (SBJICHMIA): MHEPIHAILHAS CUCTEMAa OTCUETa, aOCOIFOTHO
TBEPJIOE TENO, MaTepuajbHas TOYKa, PaBHOYCKOPEHHOE J[BHXXEHHE, CBOOOJHOE IMajieHue, aOCoJOTHO ympyras aedopmarus,
abCOJIIOTHO yIpYyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJAEIM ra3a, *KMJIKOCTH U TBEPAOro (KpHCTAINIMYECKOIo) Tela,
WJICaNIbHBIN a3, TOYCYHBIN 3apsiji, OJHOPOIHOE JIEKTPUUECKOE TOJIE;

pas3inyarh yciaoBus (TpaHULbl, 00IaCTH) IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMAaTh BCEOOIIMH XapakTep (yHAaMeHTalbHBIX
3aKOHOB ¥ OTPaHU4YEHHOCTb UCIIOIb30BAHNS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh M OOBSACHATH MEXAHWYECKHE IPOLECCHl M SBIEHHS, WCHOJIb3ys OCHOBHBIE MOJOXEHHMS M 3aKOHBl MEXaHUKU
(OTHOCHUTENBHOCTh MEXaHUUYECKOTO ABUKEHUS, POPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOIO JIBUYKEHUS, peoOpa3zoBanus ["amunes nis
CKOPOCTH M TEpPEMEIICHHUs], 3aKOHbl HpIOTOHA, NPUHLMUII OTHOCUTENBHOCTH ['anmies, 3aKOH BCEMUPHOIO TATOTEHHs, 3aKOHBI
COXpaHEHMsI UMITyJIbCa M MEXaHUUYECKOW SHEPTHH, CBA3b pabOTHI CHIIBI C U3MEHEHHUEM MEXaHHMUECKOW SHEPTHH, YCIOBHUS PAaBHOBECHUS
TBEPJOTO TeNa), IPU ITOM HCHOJIb30BATH MATEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHUS NMPUMEHUMOCTH (PU3NYECKUX
3aKOHOB: TIpeoOpa3zoBaHuil ['anuiesi, BTOporo M TpeThero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUsS UMIYJIbCa U MEXaHUYECKOU
SHEPI'MH, 3aKOHA BCEMUPHOT'O TATOTECHMS;

AHAIU3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBICHHUS, MUCHOIb3ysl OCHOBHBIE mosiockeHns MKT u 3aKkoHBI MOJEKyIsIpHON
GU3UKN U TEepMOJUHAMUKM (CBSA3b JIABJICHUS HACATBHOTO Ta3a CO CpeAHEH KUHETHYECKOW SHEeprued TEIUIOBOIO JBIDKEHUS U
KOHIICHTpaLUEN €ro MOJIEKYJI, CBsI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEN KNHETUYECKON DHEPTUEN TEILIOBOTO JBUYKEHUS €r0 YacTHll,
CBSI3b JABJIEHUS MJCANBHOIO ra3a ¢ KOHIIEHTPAallMed MOJIEKYJ U €ro TeMIIepaTypol, ypaBHeHre Menaeneesa—KnaneinpoHa, nmepBblii
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS SHEPTUU B TEIJIOBBIX MpoOIeccax), IPU 3TOM HCIOJIb30BaTh MaTEMaTHUYECKOE BhIpaKEHUE
3aKOHOB, yKa3bIBaTh YCJIIOBUS IPUMEHUMOCTH ypaBHeHUsI MeHeneesa—Knaneiipona;

AQHAIU3UPOBATh U OOBSACHATH AIIEKTPUUYECKHE SIBICHUS, HCIIOJIb3YsS OCHOBHBIE IOJIOKEHUS W 3aKOHBI AJIEKTPOJWHAMUKU (3aKOH
COXpaHEHMs IEKTPUUYECKOro 3apsja, 3akoH KyloHa, MOTEHIMAIbHOCTb 3JIEKTPOCTATUYECKOTO MO, MPUHLMII CYNEPHO3ULUH



JNEKTPUYECKUX I0JIEH, IIPU 3TOM YKa3blBas YCIOBHs NIPUMEHUMOCTH 3akoHa KysoHa, a Taxke IMpaKTUYECKH Ba)KHBIE COOTHOLLIECHUS:
3akoHbl OMa A ydacTKa Iend W Ui 3aMKHYTOW 3JIeKTpudeckod nenu, 3akoH JDxoyms—JIenma, mpaBmia Kupxroda, 3akoHbBI
®dapanes IS JJIEKTPOIU3a);

ONHUCHIBAaTh (PU3NYECKHE MPOLECCHl M SBICHUS, WCIONb3Ys BEIUYMHBIL: IMEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, UMIYJIbC Tela U
CHCTEMBI TeJl, CHJIa, MOMEHT CHWJIbI, JaBJieHHE, MOTCHIMaIbHAas HEPrus, KUHETUUECKask 3HEprusi, MexXaHudeckas sHeprus, padbora
CHJIBI, IICHTPOCTPEMUTEIILHOE YCKOPEHUE, CHJIA TSDKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHHSI, MOIIIHOCTb, YHEPTUs B3aUMOACHUCTBHS Tela C
3emi€ii BOM3M €€ TIOBEPXHOCTH, SHEPTHUS YIPYTOil JeopMaluy NPy KUHbI, KOJIXYECTBO TEIUIOTHI, aDCOIIOTHAsI TEMIIeparypa Teia,
paboTta B TEpMOAMHAMUKE, BHYTPEHHSS SHEPrusi HACAIbHOTO OJHOATOMHOIO Tra3a, paboTa HJealbHOrO ra3a, OTHOCHUTEIbHAas
BIAXHOCTb Bo3ayxa, KIIJI maeasbHOrO TEIUIOBOrO [BMraTels; 3JIEKTPUUYECKOE I0JI€, HANPSHKEHHOCTh JJIEKTPUYECKOIrO IO,
HaANpPsDKEHHOCTD TI0JI TOYEYHOIO 3apsia WIM 3apsDKEHHOTO 1apa B BAKyyM€ M B JIMAJIEKTPUKE, IOTEHLUAN 3JIEKTPOCTaTUYECKOIO
II0JIsI, PA3HOCTh ITIOTEHIIMAJIOB, dJIEKTPOABUKYILAS CHJIA, CUIIA TOKA, HANPSYKEHNUE, MOIIIHOCTD TOKA, AJEKTPUYIECKasd EMKOCTh IUIOCKOTO
KOHJICHCAaTOpPa, CONPOTHBICHHE YYacTKa LEHNHU C IIOCIENOBATEIBHBIM M IApAJUICIbHBIM COCIMHEHHEM PE3UCTOPOB, JHEPIUs
JIEKTPUYECKOTO MO KOHJIEHCATOPa;

OOBSACHATHP OCOOEHHOCTH NPOTEKAHUS (PU3NYECKUX SIBJICHHUI: MEXaHMYECKOE IBUKEHHE, TEIIOBOE ABM)KEHHE 4YaCTHUI] BEILECTBA,
TEIUIOBOE paBHOBEcHE, OPOYHOBCKOE JBMKeHUe, auddys3us, ucnapeHue, KUIeHNe U KOHJCHCAlUs, TUIABIeHUEe U KpUCTAJUIM3alus,
HaIpPaBJIEHHOCTb TEIUIONEPEauH, JIEKTPU3aLUs TEJl, IKBUIIOTEHIINAIbHOCTD TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PM3NYECKOI BETMUMHBI OT APYTOd C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPH 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATh Pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BUJIE TPAPUKOB C yUETOM
a0COJTIOTHBIX MOTPEITHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI IO PE3yJbTaTaM MCCIIEI0BaHUS;

IPOBOJUTh KOCBEHHbIE H3MEpeHHUs (PU3NYECKHX BEJIMYMH, IPU 3TOM BBIOMpPATh ONTHMAJbHBI METOA U3MEPEHUs, OLIEHUBAThH
a0COTIOTHBIE M OTHOCUTEJIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMI;

IPOBOJUTH OIBITHI IO MPOBEPKE MPEIOKEHHOW TUIIOTE3bI: IIAHUPOBATh YKCIEPUMEHT, COOMPATh HIKCIEPUMEHTAIbHYIO YCTaHOBKY,
AQHAJIM3UPOBATH ITOJIYYEHHBIEC PE3YNIbTAThl U JIE€1aTh BBIBOJL O CTATYCE MIPEAJIOKEHHOM TUIIOTE3BI;

coOnroaaTh npaBuia 0€30MacHOro TpyAa MPU NPOBEACHUH UCCIEI0OBaHUI B paMKax y4eOHOIo SKCIIEpUMEHTa, IPAKTUKyMa U yueOHO-
HCCJIEIOBATEIbCKOM U MMPOEKTHON AESITEILHOCTHU C HCIOIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHuUS;
pemate pacy€THbIE 3aJaud C SIBHO 3a/laHHOM W HESBHO 3a/JlaHHOM (PU3MYecKONW MOJeNblo: Ha OCHOBAHWU aHAIMW3a YCIOBUS
000CHOBBIBaTh BBIOOp (PU3NYECKON MOJIEIH, OTBEUAlOIe TpeOOBaHUSAM 3a/1a4H, IPUMEHITh (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTYJaThl PU3NUYECKUX TEOPUH IPU UCTOIb30BAHUM MaTEMaTHYECKHX METOAOB PELIeHHs 3a/1a4, TPOBOJUThH PACUETHl HA OCHOBAaHUU
MMEIOUINXCS JaHHbIX, AaHAIU3UPOBATh PE3YNIbTAThl U KOPPEKTUPOBATh METO/IbI PELICHUSI C YUETOM IOJIYYEHHBIX PE3YJIbTATOB;



pemath Ka4eCTBEHHBIE 33a]auu, TpeOyIolie NPUMEHEHHUS 3HAaHUIA U3 Pa3HbIX Pa3liesioB Kypca (GU3UKH, a TAaKKe WHTETPAllii 3HAHUHA
U3 JIPYruX NPEeIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUN C ONOPOM Ha U3y4EHHBIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Ul OOBSICHEHUS OCHOBHBIX HPHUHIUIIOB PabOThl M3MEPUTENbHBIX HNPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOIMUYECKUX MPOLIECCOB;

IPUBOAUTH IPUMEPHl BKJIAZA POCCUHCKUX M 3apyOEKHBIX Y4YEHBIX-(U3MKOB B pa3BUTHE HAYKH, B OOBACHEHHME IPOLIECCOB
OKpPY’KaloIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

aHaAJIM3UPOBaTh M OLEHHUBATH IOCIEACTBUS OBITOBOM M MPOM3BOJCTBEHHOW IESATEIHLHOCTH 4YEIOBEKAa, CBSI3aHHOU € (DPU3MYECKHMHU
IIPOLIECCaMH, C MO3ULIUN IKOJIOTMYECKOH 0€3011acCHOCTH, IPEJICTABICHUN O palliOHAIBHOM IPUPOJIONOIb30BAHNH, A TAKKE Pa3yMHOM
UCIOJIb30BAaHUU JIOCTH)KEHUI HayKH U TEXHOJOTMH 115 JalbHEHIIEro pa3BUTHS YEJI0BEYECKOTO OOIECTBA;

OPUMEHSTHh pa3iuyHble CIOCOOBl PaboThl ¢ uWHpopManueld (U3NYECKOTO COAEP)KAHUS C HCIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH, IPH 3TOM HMCII0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOIUHU [yl ITOMCKa, 1epepaboTKH U
IpeabsBICHUs y4eOHOM M Hay4yHO-NIONMYJISAPHON MH(pOpMAIMK, CTPYKTYPUPOBaHUS U MHTEPIIPETAllMy MH(POPMALIUK, [TOJYyYeHHOH n3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3MPOBATH MOTyYaeMyr0 WH(GOPMAIMIO W OIICHHWBAThH €€ JOCTOBEPHOCTh KaKk HAa OCHOBE
UMEIOLINXCS 3HAHUH, TaK U Ha OCHOBE aHaJIl3a UCTOYHUKA NH(OpMaLIUK;

NPOSBISATH OpPraHMU3AllIOHHBIE W TIO3HABaTENIbHbIE YMEHHUS CAMOCTOSTEIbHOTO TPHOOPETEHHsT HOBBIX 3HAHUI B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U YU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTh B TpYIIE C MUCHOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJieH, MIaHUPOBAaTh padOTy TPYMIbl, PallMOHAIBHO PaCHpPEeNsTh
JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYyallUsAX, aJCKBAaTHO OLIEHMBATh BKJIAJ KaXJIOTO U3 YYAaCTHHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoi MpoOIeMsl;

IPOSIBJIATH MOTUBALMIO K Oyay1iel npodeccnoHaIbHON 1A TeIbHOCTH 110 CIIEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

K xoHny o0y4enus BI11 knacce npeAMeTHbIE pe3yabTaThl HA YIIIyOIEHHOM ypOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y 00YUarOIIUXCS
YMEHHMN:

MOHUMATh PoJib (U3UKU B IKOHOMHUYECKOM, TEXHOIOTHYECKOM, COIMANbHON U 3THUECKOH cepax AeATeNbHOCTH YeloBeKa, poib U
MeCTO (PM3UKHU B COBPEMEHHON HAy4YHOI KapTHHE MHUpA, pOJIb ACTPOHOMUU B MPAKTHUECKOHN NEATEIbHOCTH YeJIOBeKa U JajbHeieM
HaYYHO-TEXHMYECKOM Pa3BUTHH, 3HAUEHUE OMMCATENIbHOM, CHCTeMaTU3UpYIOLe, 00bSICHUTENFHOW M MPOTHOCTUYECKON (DyHKIIHIA
bu3nUecKoil Teopun — MEKTPOANHAMUKH, CIIEUAILHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBON (DM3UKH, POJIb (PU3HMUECKON TEOpUH B
(bopMUPOBAHUU TPENCTABICHUN O (PU3NYECKOW KapTUHE MHpa, MECTO (U3NYECKOM KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;



pa3nnyaTh YCIOBUS MPUMEHUMOCTH MoJiesiel (PU3HMUECKUX TeJl U MPOLECCOB (SABICHMIA): OAHOPOAHOE IEKTPUIECKOE U OJHOPOIHOE
MarHuTHOE I10JI, FapMOHHUYECKHE KOJeOaHUs, MaTeMaTHUECKUN MAasTHHUK, WJCAJbHBIA INPYXUHHBIA MAasTHUK, FapMOHHUYECKHE
BOJIHBI, HJICAJIbHBIN KOJICOATENbHBIM KOHTYP, TOHKAs JIMH3a, MOJIEJIeH aTOMa, aTOMHOTO Si/[pa ¥ KBAHTOBOW MOJIEITH CBETA;

pasinyarh yciaoBus (TpaHMLbl, 00JIaCTH) IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, IOHUMAaTh BCEOOIIMI XapakTep (pyHIaMeHTalIbHbIX
3aKOHOB U OTPAaHUYEHHOCTh MCIIOJIb30BAaHMS YACTHBIX 3aKOHOB,;

aHAJIM3UPOBaTh U OOBSCHATh DSJIEKTPOMATHUTHBIE IPOLECCHl U SIBIEHUS, WCIHOJIb3ysd OCHOBHBIC IIOJIO)KEHUS M 3aKOHBI
AIIEKTPOAMHAMUKN U CIICHUAIBHOW TEOPUH OTHOCHTEIBHOCTH (3aKOH COXPAaHEHHS AJIEKTPHUYECKOro 3apsijaa, cuia Amriepa, cuia
JlopeHnia, 3aKOH 3JE€KTPOMarHUTHOW MHAYKIHMH, paBwio Jlenna, cBsa3p J]C caMOMHAYKIIMM B JIEMEHTE JIEKTPUUYECKON ILIETH CO
CKOpPOCTBIO U3MEHEHHUS CHJIbI TOKA, OCTYJAThl CHIELMAIbHON TEOPUU OTHOCUTEILHOCTH DWHIITENHHA);

AHATM3UPOBATh U OOBSCHATH KBAHTOBBIE MTPOIECCHl U SBIICHHS, MCIIONB3YS MOJIOKEHHsI KBaHTOBOH (hm3uku (ypaBHEHHE DHHIITEHHA
i pororpdexTa, mepBblii U BTOpOM mOCTynarel bopa, NpUHIMI COOTHOIIEHUS HeompeaenaéHHocTel ['eiizeHOepra, 3aKOHBI
COXpaHEHHs 3apsI0BOTO U MACCOBOT'O YMCEI M SHEPTHH B SACPHBIX PEAKIMAX, 3aKOH PAJMOAKTUBHOTO paciaa);

ONHUCBHIBATh (DU3MYECKHE IPOLECCHl M SBJIEHUS, MCIOJIb3Ysl BEJIWYMHBI: HANpPsDKEHHOCTh AIIEKTPUYECKOIO IMOJIs, MOTEHLHAI
AIIEKTPOCTATUYECKOTO TOJISA, PA3HOCTH MOTEHIMAJIOB, JIEKTPOABIKYIIAS CUIIA, HHIYKIIUS MAarHUTHOTO TIOJISI, MATHUTHBIA MTOTOK, CHJIa
Amnepa, HMHIYKTUBHOCTH, OSJEKTPOJABIKYIIAs CWJIa CAMOWMHAYKIMH, SHEPrHs MarHUTHOTO TIOJS TIPOBOAHHKA C TOKOM,
PENATUBUCTCKUN MMITYJIBC, TTOJIHASL SHEPTUsl, SHEPTHs MOKOs CBOOOHON YaCTHIIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsij Aapa, SHEPTHsl CBA3M Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHWs (PU3MUECKUX SBJICHUH: DJICKTPOMArHUTHAs MHIYKIMS, CAMOMHIYKIMS, pPE30HaHC,
uHTEephEepeHIMs BOJH, AU(GpaKIMs, TUCHEpPCHs, MOJHOE BHYTpEeHHee oTpaxeHue, (otosrnekrpuuyeckuili s3pdexr (potorddexr),
anbQa- u 6era-pacnajsl saep, raMMa-u3ydeHue saep, pUu3ndeckue NPUHIUIbI CHEKTPAIbHOTO aHaIn3a U paboThI Ja3epa;
OTIpeNieNATh HalpaBJeHUue HHAYKIUU MarHUTHOTO MOJISl IPOBOJAHUKA C TOKOM, CHJIbI Amriepa U cuiibl JIopeHna;

CTPOUTH U300paKEHHE, CO3JaBaeMO€ IIIOCKUM 3€pKaJioM, TOHKOM JIMH30H, U pacCUUTBIBATh €0 XapaKTePUCTUKHY;

IPUMEHATh OCHOBOIOJAraroIiue aCTPOHOMUYECKHE TOHATHS, TEOPUH M 3aKOHBI JJIs aHaNN3a U 00BsICHEHUS (PU3NYECKUX TPOLIECCOB,
NPOMCXOJAIINX B 3BE3/1aX, B 3BE3AHBIX CHCTEMax, B MEKIaJaKTHUECKOW cpefie; IBMKEHUS HEOECHBIX Tel, 3BOJIONMU 3BE3N U
BcenenHnolii;

NPOBOJUTH UCCIIEI0OBaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIMUYUH C UCTMOIb30BAHUEM NPSMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (PMKCHPOBATH Pe3yibTaThl MOTYICHHOW 3aBUCHMOCTH (PH3MUECKUX BEIMYHMH B BUJAE TPaUKOB ¢ Y4ETOM aOCOIIOTHBIX
MIOTPEIIHOCTEH M3MEPEHHIA, AeIaTh BEIBOBI 110 pe3yJIbTaTaM UCCIIEIOBAHHS,

NIPOBOJUTh KOCBEHHBIE HM3MEpeHHs (HM3WYECKHX BEJIMYWH, NPU STOM BBIOMpATh ONTHMAIIBHBIA METOJl M3MEPEHHS, OICHHBATH
abCOJIIOTHBIE M OTHOCHUTEJbHBIE MOTPETHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;



MIPOBOJIMTH OIBITHI IO MPOBEPKE MPEITIOKEHHON TUIIOTE3bI: TUIAHUPOBATH IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
AQHAJIM3UPOBATH MOJYYEHHBIE PE3YJIbTAThI U JAeJaTh BHIBOJ O CTATyCE MPEIIOKEHHON TUIIOTE3bI;

OINKMCHIBATH METOIbI MOJYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOroaaTh mpaBuia 0€30MacHOTO TPYAA MPU MPOBEACHUH UCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEPUMEHTA, TPAKTUKyMa B Y4eOHO-
MCCJIEI0BATEIIbCKOM U MPOSKTHOM ACSITEIBHOCTH C UCIIOJIB30BAHUEM M3MEPUTEILHBIX YCTPOUCTB U JJAOOPATOPHOT'O 000PYI0BAHHS;
pemaTh pacu€THBIC 3a7a91 C SIBHO 33JJaHHOW M HESIBHO 3aJJaHHOW (PM3UYECKON MOJICNIBbIO: HA OCHOBAHUH aHAIHM3a yCIOBHS BEIOMpATh
dbu3MYecKue MOJIeNU, OTBEYalomue TPeOOBaHMAM 3a]adyd, MPUMEHATh (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThl
(GU3MYECKUX TEOpUN TMPU HCIOJB30BAHUM MATEMATHUYECKHUX METOJIOB PEIICHUS 3a/lady, NPOBOJIUTH pacdy€Thl Ha OCHOBAaHUU
MMEIOLIMXCA TAaHHBIX, AaHAIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOABI PELICHHS C YUETOM MOJIYYEHHBIX PE3YJIbTAaTOB;

pemaTth Ka4eCTBCHHBIE 3a/1a4H, TPEOYIOIIMEe TPUMEHEHUS 3HAHUHN M3 Pa3HBIX Pa3JeiioB Kypca (PU3WKH, a TAaK)KE MHTETPAllUU 3HAHHMA
W3 JIPYTUX NPEAMETOB €CTECTBEHHO-HAYYHOTO LMKJA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXIAEHUW C OMOpPON Ha M3Y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBIICHNUS,

WCIIOJIH30BaTh TEOPETHYECKUE 3HAHUS JJISI OOBSCHEHUS OCHOBHBIX MPHUHIIMIOB PAOOThI M3MEPHUTENBHBIX MPUOOPOB, TEXHHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX ITPOLECCOB;

MPUBOJUTH TMPUMEPHI BKJIAJla POCCHUCKUX M 3apyOeHBIX YYECHBIX-(H3UKOB B pa3BUTHC HAYKH, B OOBSICHCHHE IIPOIIECCOB
OKPYKaroIlero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTU;

AHAIM3UPOBATh U OIICHUBATh MOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOH AESATETHLHOCTH YENOBEKa, CBSI3aHHOW ¢ (pusmueckumu
MPOIIECCaMH, C MO3UILIUN PKOJIOTHUYECKOI 6€30MacHOCTH, MIPEICTABICHUH O PallMOHAIIEHOM PUPOJIOTIOIH30BAHIH, a TAK)KE PA3yMHOM
WCITOJIb30BAaHUU JTOCTHXKEHUM HAYKH U TEXHOJIOTHH JJIsl JaTbHEHIIIETO pa3BUTHS YEII0BEUECKOT0 O0IIECTRA;

NPUMEHSTh pa3U4Hble CHOCOOBI pPaboThl ¢ wuH(OpManuei QU3NYECKOro COAEepX aHUS C HUCHOJIB30BAaHHEM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJIOTHH, TTPH ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUHU JIJIs TIOUCKA, IEPepadOTKU U
MPEAbSIBICHUS Y4eOHOM U HAYYHO-TIOMYJSIPHON MH(POPMAIIMH, CTPYKTYPUPOBAHUS U MHTEPHpPETAMH UHPOPMALIUU, TTOIYICHHOU U3
pa3IMYHBIX UCTOYHHUKOB, KPUTUYECKU aHAJIU3UPOBAThH MOTYYaeMylo HH(POPMAIUIO U OLIEHHWBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HAHUN, TaK ¥ Ha OCHOBE aHallM3a UCTOYHUKA WH(OpMAIINK;

MPOSIBIISATh OPTaHM3AIMOHHBIE W TIO3HABaTENbHBIE YMEHHUS CaMOCTOSITENFHOTO TPHOOPETeHUs HOBBIX 3HAHUM B Mpoliecce
BBITIOJTHEHHS TIPOEKTHBIX M YI€OHO-HUCCIIEA0BATEILCKUX padoT;

paboTaTh B TpyIIe ¢ UCHOTHEHHEM Pa3IUYHBIX COIHAIBHBIX POJEH, MIaHUPOBATh pabOTy TPYIIILI, PAllMOHATIBLHO paclpenesiTh
JIEATEIbHOCTh B HECTAHJAPTHBIX CUTyalUMaX, AaJCKBAaTHO OIIEHWBATh BKJIAJl KaXXJOr0 W3 YYAaCTHUKOB TPYINbl B pPEHICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

MIPOSIBJISITE MOTHBAIMIO K OyayIel mpodecCHOHAIBHON AEATEIFHOCTH 10 CIEIUATBLHOCTIM (PHU3UKO-TEXHUIECKOTO TTPO(HIIA.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Ne HanMeHoBaHMe pa3jeioB U TeM KosmmuyecTBo yacos DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTe/IbHbIE
n/m | MporpamMmbl Kont- IIpak- pecypcbl
Bee- | POTE THYeC-
o HbIe KHe
pabo- pabo-
ThI ThI
Paznea 1.HAYUHBIIA METO/I IO3HAHWS ITPUPOIbI
1.1 ‘ HayuHbliiMeToAN03HAHUATIPUPOIBI 2
Nroronopazneny 2
Pa3znea 2.MEXAHUKA
2.1 Kunemaruka 6
2.2 JluHamuka 6
2.3 CrarukaTBépaororerna 2
24 3aKOHBICOXPAHEHUS] B MEXAHUKE 6
Nroronopazneny 20
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKUHETUYECKOUT 5
€opHH
3.2 Tepmoannamuka. TennoBbleMalInHbI 7
ArperaTHbI€ COCTOSTHHSI BEIIECTBA.
3.3 6
da3oBble NePeXOabl
Hroronopasaeny 19
Paznen 4.9JIEKTPOANHAMMUKA
4.1 DNEKTPUUECKOE 110JIE 12
4.2 IToCTOSAHHBIMAIEKTPUUECKUNTOK 7
4.3 Toku B paznuuHbIXCpEAAX 6
Hroronopaszaeny 25
PezepBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

Ne HanmeHoBaHMe pa3/e/ioB U TeM KoinyecTBo4yacos DJIeKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTe/IbHbIE
n/m | MporpamMmbl Kont- IIpak- pecypcbl
Bee- | POIb THYeC-
HbIE KHe
ro pabo- pabo-
ThI ThI
Paznea 1.2JIEKTPOANMHAMHUKA
1.1 MarnutHoe mnosne 5
1.2 DNeKTpOMarHuTHassMHyKIUS 7
Uroromnopazaeny 12
Pa3nea 2.KOJIEBAHUSA U1 BOJIHBI
2.1 Mexanuueckue KoneGaHus 5
2.2 DJeKTpOMarHuTHbIE KoJeOaH!s 10
23 Mexannyeckue u 5
AJIEKTPOMAarHUTHBIEBOIHBI
24 OnTuka 10
Hroromopasaery 30

Paznea 3.0CHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTE

JbHOCTH

3.1 ‘ Ocnosbl CTO 3
Hroromopasaery 3
Pa3znen 4 KBAHTOBAS ®PU3UKA
4.1 KopnyckynsipHO-BOIHOBON yaan3M 11
4.2 duznkaaToma 5
43 ®u3nka aTOMHOTO spa u 5
HJIEMEHTAPHBIX YaCTHUI]
Uroromnopazaeny 21
PezepBHOEBpEMS 2
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
Tema ypoka
n/n
1 ®dusnka — pyHaaMeHTaIbHast HayKa o mpupoaeCrnocoObl n3mMepenus GU3NIECKUX BeTUIUH. AOCOTIOTHAS U
OTHOCHUTEJIbHAS TIOTPEIIHOCTH U3MEPEHHUN (PU3NIECKUX BETHUNH
5 MognenupoBanue B ¢pusuke. Ponb n mecto pusuku B GopMUpOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI MUpA, B
MIPaKTUYECKON JEeSTEIbHOCTH JTI0AeH
3 Paguyc-BekTop MaTepualbHOM TOUKH, €0 IPOEKIMH Ha ocu KoopauHat. Tpaekropus. [lepememenne. Ckopocts. Mx
IIPOEKIIMH HA OCH KOOPAMHAT
4 PaBHOMepHOE npsiMosHEliHOE BIKeHUE. [ paduyueckoe onucanre paBHOMEPHOTO MPSMOJIMHEHHOTO JTBUKCHHUS
CrnosxeHue nepeMeIeHnii 1 CKopocTe. PABHOYCKOpEHHOE JBUKECHHE
6 CBobopHOe nasieHne. Y CKoOpeHne CBOOOTHOTO NaieHusl. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHH
U uX rpaduku
7 JIBu>keHue Tena, OpOIIEHHOTrO MO/ YIJIOM K TOPU30HTY
8 Kpuonunueiinoe nuxkenue. [IBHKeHHE IO OKPYKHOCTH. YTJIO0Bas U JMHEWHas ckopocTs. [lepuon u yacrora.
[leHTpOCTpEMUTENBHOE U MOJTHOE YCKOPEHUE
9 3axonsl HeroToHa
10 [TpuHumn cynepnosunuu cui. Pemenue 3a1ad Ha npuMeHeHne 3akoHoB HproToHa
11 3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAJIEHTHOCTb IPaBUTALIMOHHON U MHEPTHOW MaccChl
12 JIBr>xeHre HeOeCHBIX TeN U MX UCKYCCTBEHHBIX CITyTHHUKOB. [lepBast kocMuueckas CkopocTh. 3akoHbl Kemepa
13 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Cuna TpeHus.
14 HMasnenue. I'mapocratnueckoe nasinenue. Cuia Apxumena
15 MOoOMEHT cuiibl OTHOCUTENBHO OcH Bpauienus. [Inedo cumnpl. CrojkeHue cuil, MPUI0KEHHBIX K TBEPJOMY TENy.
16 IlenTp TskecTH Tena. Y CloBUs paBHOBECHS TBEPAOIo Tesa. Buasl paBHOBECHS
17 Nmnynbsc maTepuanbHOl TOUKU. VIMITyIIbC CHITBI U N3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE

KoanuecTBO
4acoB

1
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18

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

Pabora cuibl Ha MaJIOM ¥ HAa KOHEYHOM IepeMenieHuu. [ 'paduueckoe npeacrapieHue padoThl Cuiibl. MOITHOCTh

CUJIBI
Kunernueckas sneprust. Teopema 00 U3MEHEHUN KHHETUYECKON YHEPIMHU MAaTEPUATIbHON TOUKH
[loTeHumanpHble U HEMOTEHUUANBHBIE CHIIBL. [loTeHIManbHas 3Heprus. Bropas kocMuyeckas CKOpoCTh
TpeTpst KOCMHUUECKast CKOPOCTh. 3aKOH COXPAaHEHHsI MEXaHUYECKON SHEPIUH

VYrpyrue u Heynpyrue CTOJIKHOBEHHs. Y paBHEHUE bepHyuM 115 uaeanbHOM )KUIKOCTH

Macca u pazmepsl Mosekyl (atomoB). KonuuectBo Bemecta. [locrositnaas ABoraapo

NneansHbil ra3. I'a30BrIe 3aKOHBI

AbcomtoTHas Temneparypa. 3akoH [lanbToHa

N3onponeccel B U1€aqbHOM T'a3e ¢ HOCTOSHHBIM KOJMYECTBOM BEIIECTBA

YpaBHenne MeHneneeBa-Kiianeliposa v BeIpaXe€HUE U1l BHYTPEHHEN YHEPIrUU

KonBekuusi, TermaonpoBOAHOCTb, U3IY4EHUE

OnemeHTapHas paboTa B TepMOJMHAMUKE. Brrarcnenne padoTsl o rpaduky mpoiecca Ha pV-guarpamMme
Tennonepenaua kak crnocod u3MeHeHus BHyTpeHHel sHepruu T/l cuctemsl 0e3 coBepiieHHs paboThI
Pacu€r konnuecTBa TEIIOTHI IPU TEIUIONEPEJAYE

[TonsiTue 06 aquabatHoM npouecce. [lepBblil 3aK0H TEPMOIMHAMUKU

Bropoii 3ak0H TEpMOAMHAMUKH JUIsl PABHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.

[Tpuniner geicTBus TenmnoBbix MamuH. KIT/

MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo

[TapooGpa3oBanue u koHaeHcanus. Vcmapenue u kumneHue. Y aelbHas TeIioTa mapooOpa3oBaHms
BrnaxxHocTh Bo3yxa. AGCONIOTHAs M OTHOCUTEIbHAS BIAXKHOCTh

Tépnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIHS CBOMCTB KPUCTAIIIOB

[InaBnenue u KpucTayuIM3aLus. Y JesbHas TerioTa riasneHus. Cyoaumanus

YpaBHeHHE TEIJIOBOTO OalaHca

IToBepxHocTHOE HaTskenue. Kamwsapasle sBnennsa. @opmyna Jlamnaca

DJIeKTpu3anus Tell U €€ MPOSBICHUS. DIIEKTPUUCCKUH 3apsia. [[Ba Buaa aneKkTpuueckux 3apsaoB. [IpoBogHukw,
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AUSJICKTPUKHU U MMOJTYIIPOBOJHUKHA
OneMEeHTapHBINA MEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsaia
Bsaumopeiictsue 3apsoB. Toueunsie 3apsabl. 3akoH Kynona

Hanpsox€anocTts anexrpudeckoro nosst. [IpoOusiii 3apsia. JInHuM HanpsHKEHHOCTH SJIEKTPUIECKOTO TTOJIS.
OnHOPOIHOE IIEKTPUUYECKOE TI0TIE

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO N0JIA. Pa3HOCTh MOTEHLIMATIOB U HANIPSIKEHUE

[TorenumanpHas SHEPTUs 3apsiia B dJIEKTPOCTATUYECKOM MoJ€e. [IoTeHman 31ekTpocTaTi4ecKoro mnoJs
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00bEMY apa. [lone paBHOMEPHO 3apsikeHHOI 0ECKOHEYHOH MIIOCKOCTH
Konpnencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTD IJIOCKOI0 KOHAEHCATOpa

[TapannenpHOE COEIMHEHUE KOH/IEHCATOPOB

[TocnenoBarenpHOE COETMHEHNE KOHAECHCATOPOB

OHeprus 3apsHKEHHOI0 KOHAEHCATopa

JIBr>KeHME 3apsKEHHOW YaCTHUIIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM 10JIE

3akoH OMa [JI ydacTKa HEenu. DIEKTPUIECKOE CONIPOTUBIICHNE

3aBUCUMOCTB CONIPOTUBIIEHUS OJJHOPOJIHOTO MPOBOJIHUKA OT €r0 JUIMHBI U IIJIOLIAIN MONEPEYHOI0 CEUEHUS
[TocnenoBarenpHOE, MapauIesIbHOE, CMELIAHHOE COEUHEHNE ITPOBOIHUKOB

Pacuér pa3BeTBiEHHBIX 2nekTpuueckux neneil. [Ipasuna Kupxroga

Pabota snektpuueckoro Toka. 3akon xoyns —Jlenma

MOIIHOCTB 2JIEKTPUYECKOT0 TOKA. TeruioBast MOLHOCTB, BbIAEIAEMas HA PE3UCTOPE

KoHnzeHcarop B ienu noCTOSSHHOTO TOKa

DnexTpuueckas IPOBOAUMOCTD Pa3IMYHBIX BEIECTB. JIEKTPUUECKUH TOK B MeTaiax. CBEpXIIPOBOAMMOCTh
DIEeKTpUYECKHI TOK B pacTBOpax M paciuiaBax 3JeKTPOJUTOB. 3akoHbl Dapanes A 2JIeKTposIn3a
DnekTpuyeckuil Tok B razax. [lnazma

DneKTpuuecKkuil TOK B BakyyMe. BakyymHble prOopsI

ONEKTPUUECKUNUTOK B IIOIYIPOBOJHUKAX

[TonynpoBoIHUKOBBIE TPUOOPHI
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11 KJIACC

n/n

13

14

15
16
17
18

Tema ypoka

BSaHMOHCﬁCTBHe IOCTOSAHHBIX MAaIrHUTOB U ITPOBOJIHUKOB C TOKOM. MaruutHOe 110J1€. I Hmmore3a AMnepa.

Bekrop MarHuTHOM MHAYKUMU. [IpMHIMI Cynieprno3uMy MAarHUTHBIX 110J1€H. JIMHMY MarHUTHON MHIYKIUU.
MaruauTtHoe 1nosje npoBoJHUKa ¢ TOKoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanpaBiieHHEe U MOYJb. [I[puMeHenne 3akoHa Amiiepa. DIeKTpou3MepUTeIbHbIE TPUOOPHI

Cuna JlopeHnia, e€ HampaBJIeHHE U MOYJIb. J[BrKeHHUE 3apsHKEHHOM YaCTHIIBI B OJJHOPOTHOM MarHUTHOM TIOJIC.
Pa6ota cunbl Jlopenna

MarnutHoe nosne B Beniectse. deppomMarHeTuky, napa u AuaMarieTuku. OCHOBHbIE CBOMCTBA (peppOMarHeTHKOB.
[Tpumenenne GpeppoMarHeTHKOB

SIBneHue anexkTpoMarHuTHOM MHAYKIMU. [1oTOK BekTopa MarHuTHOM MHAYKUUU. DJC nHAYKIMN
3aKOH AJIEKTPOMarHUTHOW MHAYKIIUU

Buxpeoe anekrpudeckoe nose. Toku @yko. 3/1C nHAYKIMK B JBUKYIIMXCS TPOBOJHUKAX
IIpaBuno Jlenna

NuaykTtuBHOCTH. KaTylika MHIYKTUBHOCTH B LIEMH MOCTOSIHHOTO TOKA

SBnenue camonuaykiuu. IJ1C caMOMHIyKITUN

3Hepl"I/I${ MAarauTHOTIO MOJIA KaTyHIKU C TOKOM. 3J'IeKTpOMal"HI/ITHO€ moJjie

Konebarenbnas cucrema. CBOOOIHBIE M TapMOHUYECKHE Koebanus. Kunemarnueckoe v TUHAMHUYECKOE OTTMCaHUE

KoJ1e0aTeNIbHBIX JBUKEHUM. AMIUIMTYAA U (da3za KojaeOaHui

Hepnoz[ 1 4acTOTa KOJIeOaHHIA. Hepnoz[ KoJIeOaHHMI MaTEeMaTHYECKOr0 MasTHUKA. HCpI/IO,I[ CBO6OJIHBIX KoJieOaHMit
IMIPY>XUHHOI'O MasgdTHHUKA

3aTyxa101uHe KoJIeOaHMsI. BLIHy)KI[eHHBIC koJsieOanus. Pe3onanc. ABTOKOJICOaHUS

MexaHnndeckue KoJieOaHus B MY3BIKaJIBHBIX THCTPYMCHTAX

O00011eHHE U cCUCTEMATU3ALM 3HAHUM 10 TeMe "MexaHndeckue Kojieoanus"

DnekTpoMarHuTHeIe Kosiebanus. KonebaTenbHbI KOHTYD

KoanuecTtBo
4acoB

1
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®opmyna Tomcona. CBsi3b aMIUTMTYIBI 3apsiia KOHACHCATOPA C AMILTUTY/IOW CHUJIBI TOKA B KOJIEOATETHbHOM KOHTYpE
3aK0H COXpaHEHUs YHEPTUHU B UJICaTLHOM KOJIe0aTeIbHOM KOHTYpE

IlepemeHHBIN TOK. Pe3ucTop 1 KOHAEHCATOP B LIENU IEPEMEHHOTO TOKa

Karymika nHIyKTUBHOCTHU B LIETIH IEPEMEHHOT0 TOKa

3akoH Oma 1l JICKTPUUYECKOM 1ENU MEPEMEHHOT0 TOKa. Pe30HaHC B 3JIEKTPUYECKON e

MonHoCTh MEPEMEHHOI0 TOKA. AMILTUTYIHOE U ACHCTBYIOIIEEe 3HAUYCHUE CUIIbI TOKA U HAIPSKEHUS

WneanpHbiif TpanchopmaTop. [IpousBoacTBo, nepeaada u moTpedacHre MIEKTPUIESCKON SHEPT I

DKOJIOTHYECKUE PUCKHU TIPHU MPOU3BOJICTBE AIEKTPOIHEpruu. KynbTypa UCI0JIb30BaHUs SJIEKTPOIHEPTHH B
OBCEIHEBHON KU3HU

O06o01eHre U cucTeMaTr3alys 3HaHUI 1Mo TeMe " DIeKTPOMarHuTHBIE KoeOanus "
MexaHnnyeckne BOJIHBI. XapaKTePUCTUKU MEXaHUYECKUX BOJIH. CBOMCTBA MEXaHUYECKUX BOJIH
3Byk. XapakTepucTtuku 3Byka. UH(}pa3Byk u yneTpa3Byk. [LlymoBoe 3arpsizHeHrEe OKpYKarolien cpeibl

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI. I/IBHy‘ICHI/Ie QJICKTPOMArdMTHBIX BOJIH. 9HepFI/I$I SJICKTPOMArdMTHBIX BOJIH. CBolicTBa
SJICKTPOMArHUTHBIX BOJIH

[Ikana 3IeKTpOMarHUTHBIX BOJIH. [I[pUMEeHEeHNE 2IIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUS. Paguonokaius. DIeKTpoMarHuTHOE 3arpsi3HeHHE OKpYXKaroIlel cpe/ibl
Cger. 3aKOH MPSIMOJIMHEIHOTO paclpoCTpaHEHHsI CBETa

Ortpaxenue cBeta. Ilnockoe 3epkano. Chepuueckoe 3epkano

[Tpenomiienue cBeTa. AGCOTIOTHBIM U OTHOCUTENBHBIN MTOKa3aTesb npenomieHus. [lonHoe BHyTpeHHee OTpaxeHHe.
IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPaKEHUS

Xon nyueit B mpusme. ucnepcus csera. CliokHbIi coctaB Oenoro ceera. Ler

JIun3el. @oKycHOE pacCTOSHUE U ONTHYecKas cuiia JInH3bl. [locTpoenne nzo0pakeHuii B IMH3aX U UX CUCTEMaXx.
YBenuueHue JIMH3bI

I'ma3 kak onrudeckas cucteMa. ONTHYSCKHE CHCTEMBI
CKOpOCTB CBC€TAa U MCTOAbI €€ UBMCPCHUS. I[I/ICHCpCI/IH CBCTA.

WnTepdepenmus ceeta. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB U MUHUMYMOB. [IpumeHenue
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UHTEpEpEeHINH

Hudpaxius ceeta. Audpakiuontas pemeTka. Y cioBre HaO0AeHNs INIaBHBIX MAKCUMYMOB
ITontepeunocThs cBeTOBBIX BOJH. [loysipu3anus ceera

[TocTynaTel cneuuanbHOM TEOPUH OTHOCUTEIBHOCTH

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIbI

CBs13b Macchl ¢ IHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIbI. DHEPTHs TOKOSI
PaBHOBECHOE TEIJIOBOE U3TyUEHUE

3akoH cMerieHus Buna

I'mnore3za M. Ilnanka o kBanTtax. ®OTOHBI

DHeprus U UMIyIbCPOTOHA

®oroaddext. OnbiTe A. I'. CroneroBa. 3akoHs! poToddhdexTa

Ypasaenue DitHmTeitHa s porodddekra. "KpacHas rpanuma” ¢pororddekra
Hasnenue ceera. OnbiTe [1. H. JIeObeneBa

BoaHOBEIE ¢cBOMICTBA YaCTHUIL

Bonnel ge bpoiins. lnuHa BosHbl e Bpoiins u pa3meps! 001acTH JOKATU3ANK JBIDKYILIEHCS YacTUIIbI
KopnyckysipHO-BOJIHOBOW TyaJIn3M

JudpakusinekTpoHOBHAKPUCTAIIIAX

OMnBITHI O UCCIIEZIOBaHUIO cTpoeHus aToMa. [lnanerapuast mogens atoma Pesepdopaa
IToctynatel bopa

Buasl cnektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BOJI0poaa

CrnoHTaHHOE U BBIHYKJIEHHOE M3JTy4Y€HHUE CBETA

Jlazep

Hyxnonnas monens simpa ['elizenOepra-lBanenko. 3apsia u MaccoBoe 9uciio sapa. M3oTomnsl. PagnoakTHBHOCTH

3akoH paaAroOaKTUBHOTI'O paciiaja. CBoiicTBa HOHUBHUPYIOUICTO U3JTYyYCHH. Bnusnue pPaarnOaKTUBHOCTHU Ha KUBBIC

OpTraHHU3MBI. I[O3I/IMCTpI/I$I

DHeprus CBSI31 HYKJIOHOB B siipe. AnepHbie cuibl. JledexT macce sapa. SnepHbie peakuuu. SaepHbie peakTophI.

T ™ W e S Ty TN O

N

-



[IpoOnemsbl yrpaBiasieMOro TEpMOSIICPHOIO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SIEPHONU SHEPTETUKHU

65 MeTo/1p1 perucTpaluy U UCcCle0BaHUs AIeMEHTAapHbIX YacTull. OyHIaMeHTalIbHbIE B3aUMOICHCTBUS. baproHbI,
Me30HbI U JienToHsbl. [IpencraBnenue o Ctangaptaoit Mmoaenu. KBapk-TiitooHHast MOJIeb aJipOHOB

®dusuka 3a npeaenamu CtangaptHor Moaenu. TéMHas Matepust U TéMHas SHeprus. EMMHCTBO (pu3ndyeckoit KapTHHBI
Mupa
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67 PesepBHbIii ypoK.

68 Pe3epBHBIil ypok.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



