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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma no (oM3MKe Ha YpOBHe cpefHero obuiero o6pasoBaHMA
paspaboTaHa Ha OCHOBE MOJMIOXEHMI N TpPeboBaHMI K pe3y/ibTaTaM OCBOEHWS
OCHOBHOW 006pa3oBaTe/lbHO MporpaMmsbl, npefactasneHHslx B ProcC COO, a
TaKKe C y4ETOM (hefepasibHON paboyeit mporpammbl BocnmTaHUa 1 KoHuenuum
npenogasaHns y4yebHoro npeamMeTa «du3nka» B 06pa3oBaTe/ibHbIX OpraHM3auuax
Poccuiickon  degepaumun,  peaM3yrolmMX — OCHOBHble  06pasoBaTe/ibHble
nporpaMmbil.

Mporpamma no u3nke onpegenset obs3aresibHOe NPeAMeTHOE COAePXKaHMe,
yCTaHaB/IMBaeT PEKOMEHAYEMYHO MOCNef0BaTelbHOCTL M3YUYeHNS TeM N pa3fesos
y4ebHOro npegmeta € YY4ETOM MEXNPEAMETHbIX WM BHYTPUNPEAMETHbLIX CBA3EN,
NOTUKN  y4eBHOro Mpouecca, BO3PACTHbIX OCOOGEHHOCTEN  O6YyuYarOLLIMXCA.
MporpamMmma no u3vKe [AET MpefCTaBleHMe O LeNnsx, COAepXKaHuW, oobLei
cTpaTermm 06yYeHWs, BOCMUTAHUA W Pa3BUTUA 00y4aloLMXCSH CpeacTBaMu
yuyebHoro npeameTa «®usnka» Ha yrny61éHHOM YPOBHE.

N3ydeHne Kypca (PU3VKWM Yrny6néHHONO YPOBHA MO3BOJISET peasim3oBaTb
3a7ja4n NpoeccMoHaIbHOM OpUeHTaLMK, HarpaB/eHo Ha Co3faHune YCNoBuin Ans
MPOSB/IEHNA CBOWX WHTENIEKTYa/lbHbIX WU TBOPYECKUX CMOCOOHOCTEN KaKAbIM
obyyvatoLMMCs, KOTOpble HeobXoaumbl [Ans  MPOAO/HKEHUA 06pa3oBaHMS B
opraHu3aumax npodiecCMoHanbHOro 06pasoBaHMs MO Pas/IMyHbIM - (PU3KKO-
TEXHUYECKMM N MHXXEHEPHbLIM CreLuaibHOCTAM.

B nporpamme no (M3vMKe OMpeaenstoTca nNiaHUpyemble pe3ynbTaTbl
OCBOEHMS Kypca PU3MKN Ha YPOBHE CpeHEro 06LLEero 06pasoBaHus: TIMUYHOCTHbIE,
meTanpeameTHble,  npegMeTHble (Ha  Yrny6néHHOM — YpoBHe).  HayuyHo-
MEeTO/[I0I0NMYECKON OCHOBOM [ans pa3paboTKM TpeboBaHWA K NNYHOCTHbLIM,
MeTanpeaMeTHbIM M NPeAMETHbIM pe3y/ibTaTaM  00y4atoLmMXCsi, OCBOMBLLMX
nporpamMmy Mo (M3MKe Ha YPOBHe cpefHero o0Lero o6pa3oBaHNA Ha
yrny6/1€HHOM YPOBHE, ABMIAETCA CUCTEMHO-AEATENIbHOCTHbLIV NOAXOA.

Mporpamma no n3nKe BKIOYAET:

MNaHMpyemMble pe3ynbTaTbl OCBOEHMSI Kypca (U3NKM Ha Yrny6néHHOM
YPOBHE, B TOM YmMC/ie NPeaMeTHbIe pe3y/bTaTbl N0 rofam 0byyeHus;

cofep>kaHune yyebHoro npegmeta «dusmnka» no rogam ooyyeHus.

MporpamMma nNo (U3NKe WMeeT MPUMEPHBIA XapakTep W MOXET ObITb
MCMO/b30BaHa yunTeNAMM (U3NKKM L1151 COCTaB/IEHNA CBOMX paboumx nporpaMm.

MporpammMa rno (M3nKe He CKOBbIBAET TBOPYECKYIO UHULMATUBY YUUTENEN U
NpefocTaBnsieT BO3MOXHOCTW AN pean3auum  pas/iMyHbIX  METOAUYECKMX
MOAXOA0B K MpenofaBaHWO (OM3MKW Ha Yrny6néHHOM YpPOBHe MpU yCnoBUK
COXpaHeHns 0653aTeNlbHON YacTn coflepXXaHus Kypca.



®Pu3nKa Kak Hayka O Hambonee 06WMX 3aKOHaX MPUPOAbl, BbICTyMnas B
KayecTBe y4yeOHOro npeimMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BK/af, B CUCTEMY
3HaHWU 06 OKpyXKatoLLeM Mupe. LLIKOMIbHBIA Kypc (PU3NKN — CUCTEMOO0OPa3YHOLLNIA
[/19 eCTeCTBEHHO-HaYYHbIX YUYeBOHbIX MPeiMETOB, MOCKO/IbKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLIECCOB W SIBNEHWUMW, M3Yy4YaeMbIX XUMWEN, OUONOruen,
(m3myeckoin reorpagmein M acTpoOHOMMEN. Wcnonb3oBaHWe W aKTUBHOE
MPUMeHeHNe (U3NYECKUX 3HAHWIA OMpefennno XapakTep M OypHOe pasBuTUe
pa3Ho0bpa3HbIX TEXHOMOrMn B C(epe 3JHEepreTUKKW, TPAHCNOPTa, OCBOEHWS
KOCMOCa, MOMyYeHMsi HOBbIX MaTepuasioB C 3afaHHbIMW CBOMCTBaMM. V3y4yeHue
(M3MKN BHOCUT OCHOBHOM BKMaL B (hOPMMPOBaHME €eCTeCTBEHHO-HaY4YHOM
KapTUHbI MMpa 06y4aroLerocs, B (DOPMUPOBaHNE YMEHWIA MPUMEHSATb HayUHbIN
MeTO/ NO3HaHMSA NPW BbIMOTHEHUM UMW Y4eOHbIX UCCIeA0BaHNIA.

B ocHoBY Kypca u3nKu Ha YpoBHe cpefHEero o6LLero 06pasoBaHUs NOMOXEH
PS4 MAEN, KOTOPble MOXKHO pacCMaTpuBaTh Kak NPUHLMMbI ero NOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBMM C Hell KypC ABMISETCA JIOrMYECKU
3aBEPLUEHHLIM, OH COAEPXUT MaTepuan U3 BCEX Pas3fenoB PU3NKK, BKIHOYAET Kak
BOMPOCbI KNacCUYeCcKom, Tak U COBPEMEHHOWN (PU3NKN.

Hoesn zenepanusayuu. B COOTBETCTBMW C Hell MaTepuan Kypca (U3MKK
00beAVHEH BOKPYr (U3MYecknx Teopuil. Begywmm B Kypce sBNseTCs
(hopmupoBaHMe NpPeacTaBNeHUA 0 CTPYKTYPHbIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoea cymanumapuzayuu. EE peanusauma npegnonaraet MCnosb3oBaHue
ryMaHWTapHOro noTeHumana (U3nM4eckor HayKu, OCMbIC/IEHME CBSI3U Pa3BUTUS
M3nkn Cc pa3BuTMemM 00WECTBA, a TakkKe C  MUPOBO33PEHYECKMMM,
HPaBCTBEHHbLIMU U 3KOMOrMYECKUMI NPoG1emMamu.

Hoesa npuknaonou nanpasnennocmu. Kypc Qusnkun yrny6n1éHHoro ypoBHs
npegnosiaraeT 3HaKOMCTBO C LUMPOKUM KPYrOM TEXHUYECKNX N TEXHOJIOTNYECKMX
MPUNOXEHNIA U3YYEHHbIX TEOPUIn M 3aKOHOB. py 3TOM paccmaTpuBaloTCs Ha
YPOBHe 0OLWMX NpeACcTaBNeHWIA N COBPEMEHHbIE TEXHUYECKMe YCTPOWCTBA, U
TEXHOJIOrUN.

Hoea »Ikonozuzauyuu peann3yetTcd MNOCPeACTBOM BBeAEHUS 3/1EMEHTOB
COAepXaHus, MOCBAWEHHBIX  3KOMIOrMYECKUM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBAi3aHbl C PasBUTUEM TEXHMKM W TEXHOMOMMI, a Takke 06CYXAeHWS
Npo6/1eM paunoHaibHOro NPYPOAONOob30BaHUA U 3KOJTIOTMYECKO 6e30MacHOCTMU.

OcBoeHMe cofepyKaHnsa nNporpaMmMbl Mo QU3NKe LO/MKHO O6bITb MOCTPOEHO Ha
MPUHLMNAX CUCTEMHO-AEATENIbHOCTHOrO nogxoga. Ans gusnku peanvsauyms aTmx
MPUHLMNOB 6a3MpPyeTCs Ha UCMO/b30BAHMN CaMOCTOATE/IbHOTO 3KCMEPUMEHTA Kak
MOCTOSIHHO [AEWCTBYIOLLEro (haktopa y4deb6HOro npouecca. Ans yrny6néHHOro
YPOBHA — 3TO CWUCTEMA CAMOCTOATE/IbHOMO YYEHUYECKOro 3KCMepPUMEHTA,



BK/OYAKOLLEr0 (PPOHT&/IbHbIE YYEHWYECKME OMbITbl MNPV M3YYEHUU HOBOIO
marepvana, nabopaTtopHble PaboTbl M paboTbl NPakTUKyma. [py 3TOM BO3MOXXHbI
[Ba cnocoba peanmsaumM (U3NYECKOro MpakTUKyma. B nepBom cnyvae
NPaKkTUKyM npoBoauTca nnéo B KoHue 10 n 11 knaccos, MMbGo nocse nepsoro u
BTOPOro nMonyroguini B KaXKAOM M3 3TUX KnaccoB. BTopoit cnocob - 3To
NHTerpaumsa paboT MpakTMKymMa B CUCTEMY /labopaTopHbIX pPaboT, KOTopble
MPOBOAATCA B MpoLecce M3ydeHWUs pasgena (Tembl). MNpu atom nof pabotamu
MPaKTMKyMa MOHMMAETC CaMOCTOATE/IbHOE WCC/ef0BaHNe, KOTOPOe MPOBOAUTCH
M0 PYKOBOACTBY CBEPHYTOr0, 0606LLEHHOIO BMAa 63 NoLLIaroBOi MHCTPYKLNN.

B nporpamme no  (m3MKe CUCTEMa YYEHUYECKOTO 3KCMepUMeEHTa,
nabopaTopHbIX PaboT M MpakTUKyMa MpefcTaB/ieHa eAuHbIM repeyHem. Bbibop
TeMaTVKA A9 3TUX BUAOB YHEHWYECKMX MPaKTUYECKUX paboT OCYLLECTBAETCH
yyacTHMKamy 06pa3oBaTe/lbHOro npoLecca NCXoas U3 0CO6eHHOCTEN NOYPOYHOro
NNaHNPOBaHUS W OCHalleHUa KabwuHeta (m3vkn. lMpu atom obecneynBaeTcs
OBNafieHne 0bydvaloWMMNCA  YMEHUAMM NPOBOAUTL MPAMblE U KOCBEHHbIE
N3MepPEHNs, UCCef0BaHNA 3aBUCMMOCTEN (PU3NYECKMUX BENYMH U MOCTAHOBKY
OMbITOB MO MPOBEPKE NPEeAJSIOKEHHbLIX TMMOTe3.

Bonblioe BHMMaHWE YOENSeTCs pPelleHnt0 PacyéTHbIX N KayeCTBEHHbIX
3agad. Mpu aToM An1 pacyETHLIX 3adady NPUOPUTETOM SABNAKOTCA 3af4ayn C SABHO
3aflaHHON N HeABHO 3afjaHHO (DM3MYECKO MOfeNblo, MO3BONAKOWME NMPUMEHATD
N3yyeHHble 3aKOHbl M 3aKOHOMEPHOCTU KakK M3 OAHOro pasfena Kypca, Tak U
WHTErpupys NpYMeHeHne 3HaHUA 13 pasHbIX pa3fenos. [ KayeCTBEHHbIX 3adad
MPUOPUTETOM ABNAIOTCA 3afaHus Ha 06bACHeHWe/npeAcKasaHne MpoTeKaHUs
(hM3NYECKMX SIBMEHMIA N NPOLIECCOB B OKPYXKAKOLLEW XXU3HK, TpebytoLme Bbibopa
(hn3myecKoin mogenn ona cuTyauun NpakTMKO-OpUeHTMPOBaAHHOIO XapakTepa.

B cootBerctBuM C¢ Tpe6osaHuaMM DPIOC COO K marepuasnibHO-
TEXHUYECKOMY obecrneyeH0 y4ebHOro npouecca Kypc (usnku yrny6néHHOro
YPOBHS Ha YpPOBHe cpefHero obLiero 06pasoBaHns AO/MKEH U3y4aTbCA B YC/IOBUSAX
NpeAMeTHOro KabuHeta. B kabuHeTe (M3MKM [O/MKHO ObiTb HeobXxoAnmoe
nabopaTopHoe 060pyAoOBaHWe [ANS BbINOMHEHMS YKa3aHHbIX B Mporpamme Mo
()M3MKe YYEHUYECKMX OMbITOB, N1a60PaTOPHbLIX PaboT M paboT npakTUKyma, a
TaKXXe leMOHCTpaLUMOHHOe 060pyA0BaHMe.

[leMOHCTpaunoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUU C
MNPUHUMNOM  MWHUMaNbHOM  [0OCTaTOYHOCTM U 06GecneymBaeT MOCTaHOBKY
MEePEYUC/IEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
NCCNeAoBaHNA  M3y4YaeMbIX  SBIEHUA U MPOLECCOB,  SMMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHNIA.

JlabopatopHoe o06opynoBaHWe [N YYEHMYECKUX MPaKTUYECKUX paboT
(hopmMupyeTcs B BUAE TemMaTMUECKMX KOMMJIEKTOB W 06ecrneynBaeTcs B pacyéTe



O4HOr0 KOMM/eKTa Ha [BYyX obydvarowmxcd. TemaTvyecKne KOMMIEKTbl
nabopaTopHOro 060pyAoBaHUA [O/MKHbI ObITb MOCTPOEHbI HA KOMMJIEKCHOM
MCMO/b30BaHUM aHaOroBbIX M LMPPOBLIX NMPUO0OPOB, a TakKe KOMMbHTEPHbIX
N3MepPUTESIbHBIX CUCTEM B BUAE LUPPOBBIX 1abopaTopuii.

OCHOBHbIMW LeNIAMU U3y4eHUa (PU3NKK B 00LLLEM 06pa3oBaHMM ABNAKOTCS:

(hopMUMpOBaHMe WHTEpeca W CTPEM/IEHMS O00y4YaloWmUXcd K Hay4yHOMY
M3YYEHUIO NPUPOAbl, pPasBUTUE WX  WHTENNEKTYallbHbIX W TBOPYECKMX
CMoCco6HOCTEN;

pa3BMTVEe NPeACTaB/leHUA O Hay4YHOM MeTOoAe MO3HaHWsA M (hopMUPOBaHME
NCCNeA0BaTeNbCKOro OTHOLLEHNS K OKPYXKatOLMM SBIEHUAM;

(hopMMpOBaHMe Hay4YHOro MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4yeHUss OCHOB
CTPOEHNSA MaTeEPUM 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (HU3UKU;

(hopMUPOBaHMNE YMEHUIA 0OBACHATb AIBNEHUSI C UCMO/b30BAHUEM (M3NUECKNX
3HAHWI N HayYHbIX [JOKa3aTe/IbCTB;

(hopMUpoBaHMe NpPeAcTaBNeHUA O Pon (U3NKU ANA PasBUTUS  APYTUX
eCTECTBEHHbIX HayK, TEXHWUKM N TEXHONOT WA,

pasBUTME  MpPeACTaBfEHMA O  BO3MOXHBLIX  chepax  GyayLuen
MPOecCMOHaIbHOM  [IeATeNbHOCTU, CBA3aHHbIX C  (PU3MKOW, MOArOTOBKa K
[a/bHelLIeMy 06y4YeHMIO B 3TOM HanpaBieHUN.

[OCTKEHNe 3TUX LieNleit 06ecneymBaeTCa peLleHneM Cneayowmnx 3aay B
pouecce M3yveHUs Kypca (PU3NKN Ha YPOBHE CpeAHEro o6LLero o6pasoBaHus:

NPUOBPETEHNE CUCTEMbI 3HAHUI 06 0BLUMX (DU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TeopusiX,  BK/OYasd  MeXaHWKy,  MOJEKYNAPHYI  (PU3KKY,
3NIEKTPOANHAMUKY, KBAHTOBYHO (DU3UKY U 3/1EMEHTbI aCTPOU3NKMN;

(hopMUMpOBaHMe YMEHWNIA NPUMEHATb TEOPETUYECKME 3HAHMS 418 06bACHEHUSA
(hm3nyecknux ABNEHWUIA B MpUpode U AN NPUHATUA MPaAKTUYECKMX PELLEHMIA B
MOBCEAHEBHOM XW3HU;

OCBOEHME CMOCOO0B peLleHns pasMyHbIX 3afa4 C  SBHO  3afaHHOWA
(hm3myeckoin Mofenbto, 3adad, MnoapasymeBatoLLMX CaMOCTOSATE/IbHOe CO34aHue
()m3myecKoin Mopenn, afeKBaTHOW YCNOBUAM 3ajayn, B TOM 4ucne 3ajad
NHXXEHEePHOr 0 XapakTepa;

MOHMMaHVEe (U3NYECKUX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKMX
YCTPOWNCTB N TEXHONOrMYECKMX MPOLLECCOB, NX BIMSIHWUA Ha OKPY>KAKOLLLYHO Cpeay;

OBflaficHNe MeToJaMn CamMOCTOSATE/IbHOTO MMaHMPOBaHMS W MPOBeAeHUS
(PM3NYECKNX  IKCMEPUMEHTOB, aHaM3a W  UHTepnpeTauum  MHgopMauuu,
orpezesnieHns JOCTOBEPHOCTM NOYYEHHOTO Pe3ynbTara,;

co3faHune YCNoBWIA ANS PasBUTUS YMEHWUIA MPOEKTHO-UCCNeA0BaTENbCKOMN,
TBOPYECKOM [esTeNbHOCTY;



pa3BUTNe NHTepeca K cdepam NpodecCUoHanbHOM AesATeNIbHOCTN, CBS3aHHOW
C n3mnKoiA.

B cootBetctBuMM C Tpe6oBaHuamMn ®rOC COO yrny6néHHbIA  YPOBEHb
n3yyeHnss ydebHoro npeametra «®Pu3nkKa» Ha YpPOBHE cpedHero o6uiero
0bpa3oBaHMA BblGMpaeTcs 0Oy4yaloWMMUCH, MNAAHUPYHOLWUMN  NPOLOIHKEHNE
06pas3oBaHuA Mo CreynabHOCTAM U3NKO-TEXHUYECKOTO NPognss.

Ha n3yuyeHve guamkn (yrnybnéHHbId YPOBEHb) Ha YPOBHE CpeiHEro 06LLero
obpasoBaHua oteoanTca 340 vacos: B 10 knacce — 170 yacos (5 4acos B Hefesto),
B 11 knacce — 170 yacos (5 4yacoB B Heflento).

MpepnaraemMblit B nporpaMme Mo (M3nKe nepeveHb /1a60PaTOPHbIX K
MpaKTUYeCKnX paboT ABNSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT Bbl6Op
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAUBUAYASTbHbLIX
0CO0BEHHOCTeN 06yYatoLLMXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®usmka — hyHAameHTaNbHasd Hayka O nNpupoje. Hay4uHbIi MeTog NO3HaHNUA U
MeTO/bl NCCNeA0BaHNSA (DU3NYECKUX ABIEHWIA.

OKCNEepMMEHT U Teopus B MpoLecce Mo3HaHWA npupogbl. HabnogeHve u
3KCMEPUMEHT B (JU3MKE.

Cnocobbl M3MepeHNs (U3NYECKMX BeNNYMH (aHasIoroBble U LMM(POBbIE
N3MepuUTe/ibHbIE NMPUOOPBLI, KOMMbIOTEPHbIE AaTUMKOBbIE CUCTEMDI).

MMorpewHoCcTM  U3MEPEHNIN  (IM3NYECKMX  BeNUUYMH  (abcontoTHad  ©
OTHOCUTE/bHAA).

MogenvpoBaHue (hn3NYECKMUX SBMIEHMIA U NPOLIECCOB (MaTepuasibHas TOYKa,
abCcoMOTHO TBEpPAOE Teno, uieasbHast >XWUAKOCTb, WAEa/IbHbIA a3, TOYEYHbIN
3apan). Fmnotesa. PU3NYECKMIA 3aKOH, rpaHuLbl ero NPUMEHUMOCTU. PU3NYeCcKas
Teopus.

Ponb 1 MecTo (M3nKM B (POPMMPOBAHUN COBPEMEHHOM HAy4YHON KapTWHbI
MMpPa, B NPaKTUYECKOW AeATeNIbHOCTY NIOAEN.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

3mepeHne cubl TOKa M HanpsHkKeHWs B LEnu MOCTOSHHOrO TOKa Npw
MOMOLLM aHa/IOr0BbIX M LMPPOBbLIX M3MEPUTENBbHBIX NMPUOOPOB.

3HaKOMCTBO C UMppoBoOM nabopatopuein no ¢usnke. Npumepbl N3MEPEHUS
(PM3MYECKMX BESIMUMH NPU MOMOLLM KOMMNbIOTEPHbIX AaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHunuyeckoe [BuKeHne. OTHOCUTENIbHOCTb MEXaHUYeCKOro [ABMKEHWS.
Cunctema OTCYETA.

Mpsmasn 1 obpaTHas 3a4a4un MexXaHUKN.

Pagnyc-BeKTOp MaTepuasibHOM TOYKM, €ero MnpoekuMn Ha OCU CUCTEMbI
KoopAuHat. TpaekTopus.

MepemeLleHre, CKOPOCTb (CPefHssi CKOPOCTb, MIHOBEHHasi CKOPOCTb) W
YCKOpeHVe MaTepuasibHOW TOYKW, WX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
CnoXeHue nepemeLLeHINA 1 CNoXeHWe CKOPOCTEN.

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOIMHENHOe ABUKEHME. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTU, YCKOPEHUSA 1 NYTN MaTepuasibHOM TOYKM OT BPEMEHU U NX
rpauKu.

CB0b60gHOe MafeHue. YCKopeHne cBOGOAHOroO nageHus. [BuKeHue Tena,
OpOLUEHHOro0 MOA Yr/IoM K TOPU30HTY. 3aBMCUMMOCTb KOOPAMHAT, CKOPOCTU U
YCKOPEHUS MaTepnaibHOM TOUKIN OT BPEMEHW U UX FpadinKu.



KpuBonuHeiHoe — fBuKeHue.  [BMKeHVME  MaTepuanbHOM  TOYKM MO
OKPY)>KHOCTW. YTNoBas W NNHelHas CKopocTb. llepuof M yactoTa obpalleHus.
LleHTpocTpemuTenibHoe (HOpMasibHOE), KacaTeflbHOe (TaHreHuuanbHOE) U NOJIHOoe
YCKOpeHVe MaTepuasibHOM TOUKM.

TexHU4Yeckne YCTPOMCTBA W TEXHONOrMYECKMEe MPOLECChl: CrUAOMETP,
ABWKEHME CHapsaoB, LerHble, LlecTepéHYaTble W pemEHHble nepejauyn,
CKOPOCTHbIE UPTHI.

Jemoncmpayuu.

Mogenb CUCTEMbl OTCYETA, WAMKOCTPALUMA KMHEMATUYECKNX XapaKTePUCTUK
ABWKEHUS.

Cnocobbl nccnefoBaHNs ABVKEHNIA.

MnnocTpaums npegenbHOro nepexoia U nsmepeHne MrHOBEHHO CKOPOCTW.

MpeobpazoBaHmMe ABUXKEHWNIA C UCMOMb30BaHMEM MEXAH3MOB.

MageHve Ten B BO3AYXe 1 B pa3pexXeHHOM MpOoCTpaHCTBe.

HabnogeHne ABWKeHUS Tena, OPOLLUEHHOrO MNOJ Yr/ioM K TOPU3OHTY U
rOPU30HTA/ILHO.

HanpasneHne CKOPOCTY NPV ABVXEHUN NO OKPY>XKHOCTMU.

MpeobpaszoBaHme YrnoBoil CKOPOCTU B PEAYKTOPE.

CpaBHeHMe MyTei, TPaeKTOPMWiA, CKOPOCTE [ABMXEHMS OAHOr0 U TOro Xe
Tefla B pasHbIX CUCTEMAX OTCYETA.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomul, NPAKMUKYM.

3yyeHne HepaBHOMEPHOIO ABVKEHWUSA C LE/bl0 OnpeaeneHns MrHOBEHHOM
CKOPOCTH.

3mepeHne yCcKopeHusi npy NpsIMOSIMHEHOM PaBHOYCKOPEHHOM [IBUXEHUM
M0 HaK/IOHHOW MI0CKOCTMW.

WccnegoBaHve 3aBMCUMMOCTM MYTW OT BPEMEHW NPU  PaBHOYCKOPEHHOM
ABVKEHNMN,

N3mepeHne  yCKOpeHWss ~ CBOOGOAHOro  nageHus  (pPeKOMeHA0BaHO
1Cnosib30BaHne LMgpoBo nabopaTopum).

N3yyeHne [BMXKeHMS Tena, OPOLIEHHOrO ropu3oHTasIbHO. [poBepka
rMnoTesbl O MPAMOIA  NPOMNOPUMOHANIbHON  3aBUCMMOCTU  MeXAY [AaflbHOCTbHO
NonéTta 1 Ha4yanbHON CKOPOCTbLIO Tena.

N3ydeHne [BWKEHWUA Tenla MO OKPYXXHOCTM C MOCTOSHHOW MO MOAY/HO
CKOPOCTbIHO.

VccnenoBaHve 3aBUCMMOCTM Mepuofda 06palleHnsi KOHUYECKOro MasTHUKa
OT ero rnapameTpos.

Tema 2. /lunamuxa.



MepBbld 3akOH HbloTOHA. VHepumanibHble cucTeMbl OTCYéTa. [puHUMN
OTHOCUTENbHOCTK [anunes. HeuHepumanibHble CUCTEMbI OTCUYETa (OMnpeaeneHue,
npuMmepsl).

Macca Tena. Cuna. lNpuHumMn cynepnosnuumn cun.

BTopoit 3akoH HblOTOHA A1t MaTepuanbHO TOUKN.

TpeTuin 3aKoH HbOTOHA 4N1S MaTepuasibHbIX TOYEK.

3aKOH BCEMWPHOIO TAFOTEHWUA. OKBUBAIEHTHOCTb TPaBUTALMOHHOW 1
NHEPTHOWN Maccsl.

Cuna TsxecTn. 3aBMCUMOCTb YCKOPEHWS CBOOOAHOr0O MafeHns OT BbICOThI
HaZ MOBEPXHOCTbK MNJaHeTbl W OT reorpaMyeckort LWINPOTLI.  [BWKeHue
HebeCHbIX Te/l 1 UX CNYTHUKOB. 3akoHbl Kennepa. NMepBas KOCMUYecKas CKOPOCTb.

Cuna ynpyroctn. 3akoH ['yka. Bec Tena. Bec Tena, [ABwxylleroca c
YCKOPEHUEM.

Cwnna TpeHna. Cyxoe TpeHue. Cuna TPEHUA CKOJMIbXXEHUA W cuna TPeHUd
nokosi. KoapdpuumeHT TpeHusa. Cuna COMPOTMBAEHUS MPU ABWXKEHWU Tena B
YXUAKOCTU NN ra3e, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTE/ILHOTO ABUXEHUS.

[asneHne. N'apocTtaTnyeckoe aaeneHne. Cuna Apxnmeaa.

TexHNYecKne YCTPOMCTBA WM TEXHONIOrMYEeCKMe MNPOLECChl: MOALMMHUKMN,
[IBV>KEHWE UCKYCCTBEHHbIX CNYTHUKOB.

Hemoncmpauuu.

HabnogeHne ABMXEHUS TeN B MHEPLMaSIbHbIX U HEMHepLUMabHbIX CUCTEMAX
OTCYETA.

[MpyHUMN OTHOCUTENLHOCTH.

KayeHve AByX UWIMHAPOB WM LUAPOB PasHOM MacCbl C OAMHAKOBbLIM
YCKOPEHNEM OTHOCUTE/IbHO HEMHepLManbHOW CUCTEMbI OTCYETA.

CpaBHeHMe  paBHOAENCTBYHOLUEA  MPUIOXKEHHLIX K  Teny cun C
MPOn3BeieHNEM MacChl Tesla Ha ero YCKOpeHve B MHepLUaibHON CUCTEME OTCUETa.

PaBeHCTBO CW/, BO3HUKAIOLLMX B pe3y/ibTaTe B3auMOAENCTBUSA Ten.

13mepeHme mMacc rno B3avMOAENCTBUIO.

HeBecoMoCTb.

Bec Tena npu yckopeHHOM Nnogbéme 1 nageHnn.

LleHTpo6eXHble MeXaHU3MbI.

CpaBHeHVe CU/ TPEHUA NOKOA, KaYeHUS U CKOIbXXEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

3mepeHne paBHOAECTBYIOLLEN CUT NPU ABWKEHUN BpyCcKa MO HaKNOHHOM
N/IOCKOCTH.

MMpoBepka ruUMoTesbl O HE3aBUCMMOCTM BpPEMEHW [BVDKEHWS Opycka Mo
HaKNOHHOM MI0CKOCTW Ha 3afjaHHOe PacCTOsiHWE OT ero Macchl.



VccnepoBaHve 3aBUCMMOCTU CUN YNPYTOCTW, BO3HMKAKOLWIMX B MPYXUHE U
pe3nHOBOM 06pasLie, OT 1X AehopMaunn.

N3yyeHne ABMXEHUSI CUCTEMbI TN, CBA3AHHbLIX HUTLI, MEPEKUHYTONM Yepes
NErknm 610K.

N3mepeHre KoamumeHTa TPeHUs Mo Be/IMUYMHE YroBOro KoaggmumeHTa
3aBrcumocTu Fry(N).

VccnenoBaHve ABVMKeHWUS 6pycKa Mo HaK/IOHHOW M0CKOCTM C MePeMEHHbIM
KO3(PPULIMEHTOM TPEHUS.

3yueHne ABMKEHMS Tpy3a Ha Basly C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.

AB6CONMOTHO TBEpAoe Teno. llocTynatenbHoe W BpallaTesibHOE ABMXKEHWe
TBEpAoro Tena. MOMEHT CWMbl OTHOCUTE/NIbHO OCK BpaweHusa. [11eyo cunbl.
CnoxxeHve cun, NPUIoXKeHHbIX K TBEpAOMY Teny. LIeHTp TAXecTu Tena.

Ycnosusa paBHOBecUs TBEPAOro Tena.

YCTOUMBOE, HeyCTOoluMBOE, 6e3pa3IMUHOe PaBHOBECHE.

TexHu4yeckune yCTp0I7ICTBa N TexXHO/I0TnM4Yeckne npouecchbl. KpOHLIJTEVIH,
CTPOUTENbHBIA KpaH, PeLLETYaTble KOHCTPYKLUN.

Jemoncmpayuu.

Ycnosus paBHOBecKs.

Buabl paBHOBeCHUS.

Yuenuueckuii sxcnepumenm, nadbopamophvie padomul, NPAKMUKYM.

WccnepoBaHue yCnoBuiA paBHOBECMSt TBEPAOro Tena, WMEIOLIEro 0Cb
BpalLleHMs.

KOHCTpyMpoBaHMe KPOHLLITEAHOB U pacyéT cun ynpyrocTu.

3yueHne ycTORUMBOCTY TBEPAOrO TENA, MMEIOLLIErO NOLWa/Ab OMopbl.
Tema 4. 3axonw COXpAaHenUus 6 MexXanukKe.

Mnynbc MaTepranbHOM TOUKKM, CUCTEMbI MaTepUasbHbIX Touek. LIeHTp macc
CMUCTEMbI MaTepUanbHbIX TOUeK. TeopeMa 0 BVXXEHWN LIEHTPa Macc.

MNynbC cunbl 1 UI3MEHEHKE MMYNbCca Tena.

3aKOH COXpaHeHUs UMnynbea.

PeaKTMBHOE [IBUXKEHME.

MOMEHT MMNynbca MaTepuanbHOM ToukWu. MpefcTaBneHWe O COXPaHeHUM
MOMEHTa MMMNY/bCa B LEeHTPasIbHbIX NOJSX.

PaboTa CUbl Ha MaloM W Ha KOHEYHOM nepemelleHun. [padurueckoe
npeacTaB/ieHne paboThbl CUSbI.

MOLLHOCTb CUNIbI.

KnHeTnyeckas 3sHeprus martepuasbHOM Touku. Teopema 06 W3MEHeHMU
KMHETNYECKOIN 3Heprum matepuasibHOM TOUKM.



MoTeHUMalbHble U HEeMnoTeHUMabHble CWUMbl. oTeHUManbHas 3SHeprus.
MoTeHUManbHast 3Heprus ynpyro AedopMUpPoBaHHOM NPYXXUHbI. MoTeHLManbHas
3HEeprus Tena B OJHOPOAHOM rpaBUTALIMOHHOM none. MoTeHUManbHas 3HepPrus
Tena B rpaBMTaLMOHHOM MOMe OAHOPOAHOrO Lapa (BHYTPW W BHe Lapa). BTopas
KOCMIMYECKasi CKOPOCTb. TPeTbst KOCMUYecKast CKOPOCTb.

CBs3b pabOoTbl HEMOTEeHUMaNbHbIX CU/T C  W3MEHEHUEM MeXaHWUYecKoii
3HEPT N CUCTEMBI Te/l. 3aKOH COXPaHEeHMSt MeXaHUYECKOI 3HEPrun.

Ynpyrue v Heynpyrue cToNKHOBEHNS.

YpaBHeHWe BepHynnu ans uaeanbHOW XXMAKOCTM Kak CMeACTBME 3aKOHa
COXpaHeHUs MeXaHUYeCKO aHepruu.

TexHM4YecKne YCTPONCTBA M TEXHOMOTMYECKME NMPOLECChI: ABUXEHNE pakeT,

BOAOMET, KOnNép, I'Ipy)KI/IHHbII‘/’I MACTONET, TUNPOCKOIM, d)I/IprHOG KaTaHVWE Ha
KOHbKax.

Jlemoncmpayuu.

3aKOH COoXpaHeHust UMy bea.

PeaKTMBHOE [BUXEHNE.

A3mepeHne MOLWHOCTM CUNbI.

3MeHeHWe 3Heprum Tena npv COBepLLEHNN PaboTbl.

B3auMHble NpeBpaLleHNs KMHETUYECKOW WM MOTEeHUMasIbHON 3HEPruin npu
AEVCTBUM Ha TENO CUJIbl TSXKECTU U CUJIbl YIIPYTOCTW.

CoxpaHeHue aHeprum npu cBo60aHOM NageHUn.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

3mepeHre nmnynbca Tena no TopmMo3HOMY MyTH.

3mepeHne cunbl TAMM, CKOPOCTM MOAENW 3MEKTPOMOGUAS M MOLLHOCTY
CUNbI TATW.

CpaBHeHVe U3MEHEHNS MMMY/bca Tena ¢ UMMYNbLCOM CUbI.

WccnegoBaHme coxpaHeHUs MMMy bCa NPy yNpyroM B3aviMOAECTBIMN.

3MepeHne KMHETUYECKOI 3HEPrm Tena no TOpMO3HOMY MyTHK.

CpaBHeHVEe N3MEHEHNS NOTEHUMANBHON 3HEPTUN NPY>KUHbI C PaboToi CUMbI
TPEHuUS.

OnpegeneHve paboTbl CU/bl TPEHUA MPU ABMXKEHMU Tena Mo HaK/IOHHOWA
MIOCKOCTMW.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Meopull.

OCHOBHbIE MOMIOXEHUST MOJEKYNAPHO-KMHEeTUYecKor Teopumn (MKT), ux
OMblITHOe 060CHOBaHMe. Anddy3ns. BpoyHOBCKOe ABMXKEHWMe. XapakTtep
OBWKEHNS W B3aUMOMENCTBMSA 4acTul, BellecTBa. Mofenm CTPOeHUs rasos,
XNOKOCTEA N TBEPAbIX TeNl M 0ObACHEHWE CBOWCTB BELLECTBA Ha OCHOBE 3TUX



mogenenh. Macca u pasmepbl Monekyn (atomoB). Konn4yecTBo BelLeCTBa.
lNocToaHHasA ABoragpo.

TennoBoe paBHOBecue. Temnepatypa M cnocobbl eé m3mepeHus. LLkana
Temnepatyp Llenscusa.

Mogenb naeanbHOro rasa B MOSIEKYNSPHO-KMHETUYECKOW TEOPUK: YacTuupbl
rasa [IBWXYTCS Xa0TUYeCKN 1 He B3aUMOLENCTBYIOT APYT C APYroMm.

[a30Bble 3aKOHbl. YpaBHeHMe MeHaeneeBa—KnanenpoHa. AGCONOTHaA
Temnepatypa (wkana Temnepatyp KenbBuHa). 3akoH [JanbToHa. 3onpouecchl B
naeanbHOM rase C MNOCTOSHHbIM  KOMMYeCcTBOM  BewlecTBa. [ padmyeckoe
npeacTaB/ieHne N30MpPoLLeCCOB: N30TepMa, M30Xopa, n3obapa.

CBA3b Mexnay [aBlneHVeM W CpefHen  KUHETUYECKOWN  3Heprvien
MOCTynaTe/IbHOro TEMA0BOr0 [ABVMXXEHUS MOSIEKYN wnaeasbHOro rasa (OCHOBHOe
ypaBHEHNE MOMEKYISIPHO-KUHETUYECKOM TeOpUM NaeanlbHOro rasa).

CB#3b a6CONOTHON TeMNepaTypbl TEPMOANHAMUYECKOW CUCTEMbI CO CpefHEN
KWHETMYECKOIN 3HEeprueit NOCTynaTeIbHOro TEMNI0BOrO ABMKEHNSA eé YacTuLl,

TexHU4YeckMe YCTPOMCTBA W TEXHONOIMYeCKMe MNPOLEeCChl: TePMOMETP,
6apoMeTp, NosyvyeHne HaHOMaTepranos.

Jemoncmpayuu.

Mopgenu ABMXeHMA YacTuUL, BELLeCTBa.

Mogenb 6p0yHOBCKOI0 ABVKEHUS.

Bunaeoponuk ¢ 3anmcbo peasibHOro 6pOYHOBCKOMO ABUXKEHMS.

Anddysns XnakocTen.

Mogenb onbiTa LLTEpHa.

MpnTaxKeHne MoneKy.

Mopgenu KpUcTaiIMYyecKnX peLléTok.

HabntogeHve n nccnegosaHme M30nNpoLEeCccoB.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

ccneqoBaHme npouecca YCTaHOB/IEHWA  TensioBOro  paBHOBecUA  Mpu
Tens006MeHe MeXy ropsiueil U XonoaHom BOAOM.

M3yyeHne wun30TepMmMyeckoro npouecca (PeKoMeHL0oBaHO WCMO/b30BaHNe
LndpoBoin nabopaTtopun).

3y4yeHne N30X0pHOro npotiecca.

3yyeHne n3obapHOro npouecca.

MpoBepKa ypaBHEHUA COCTOAHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

TepmoguHamuyeckas (T[) cucTema. 3afaHMe BHELIHWX YCMOBWIA Ans
TepMOAMHAMNYECKON CUCTEMbI. BHELLIHME 1 BHYTPEHHWE napamMeTpbl. MNapameTpbl
TepMOAMHAMNYECKON CUCTEMbI KaK CpefHMe 3HAYeHWUS BE/IMYMH, OMUCIBAOLMNX
eé COCTOAHME Ha MUKPOCKOMNUYECKOM YPOBHE.



Hynesoe Hauano TepmoguHamuku. CamonpousBOibHas — penakcaums
TEePMOAMHAMNYECKOW CUCTEMbI K TEMIOBOMY PaBHOBECUIO.

Mogenb wuaeanbHOro rasa B TepMOAMHAMWKe — CUCTEMAa YpPaBHEHWMU:
ypaBHeHMe MeHaeneeBa—KnaneripoHa 1 BbipaXkeHWe A/19 BHYTPEHHEA 3HEepruu.
YCnoBus NPUMEHMMOCTW 3TOM MOZE/IN: HN3KAsA KOHLEHTpauMs YacTull, BbICOKMe
Temnepatypbl. BbipaxxeHve AN BHYTPEHHe 3HepruyM 04HOATOMHOIO UAeaslbHOro
rasa.

KBasucTaTnyeckne 1 HecTaTU4ecKme NpoLecchbl.

AnemeHTapHas paboTa B TepMoAMHaMUKe. BblumcneHne paboTbl Mo rpadmky
npovecca Ha pV-auarpamme.

Tennonepefaya Kak  Cnocob6  M3MeHeHWs  BHYTPEHHe  3Heprumu
TepMOAMHAMMNYECKO  cuUCTeMbl  6e3  coBeplleHuss  paboTbl.  KoHBeKuus,
TensonpoBOAHOCTb, U3NTyYeHME.

KonnyectBo Tennotbl. TennoéMKOCTb Tena. YpAenbHad W MoONApHas
TenJI0OEMKOCTN BelLleCTBa. YpaBHeHWe Maliepa. YaenbHas Tensota CropaHus
Ton/MBa. Pacyét Konu4yecTBa TenmnioTbl MNpu  Tensionepegadve. [loHATME 06
afimabaTHOM npoLiecce.

MepBbliA  3aKOH TepMOAMHAMUKK. BHYTpeHHsis aHeprus.  Konu4yecTso
TennoTel M pabota Kak  Mepbl  WM3MEHEeHWs  BHYTPEHHENW  3Hepruu
TEepPMOAMHAMNYECKOW CUCTEMBI.

BTopoil 3akOH TepMOAMHAMWMKW A/19 PaBHOBECHbIX MPOLECCOB: 4epes
3aflaHHOe PaBHOBECHOE COCTOSHME TepPMOAMHAMUYECKOW CUCTEMbI MPOXOAUT
eMHCTBeHHasA aamnabaTa. AGCOMOTHAA TemnepaTypa.

BTopo/i 3aKOH  TepMOAUHAMUKM  [AN1S  HEpPaBHOBECHLIX  MPOLECCOB:
HEBO3MOXXHO Mepeaartb TenaoTy oT 60/1ee X0M04HOrO Tefia K 60/1ee HarpeTomy 6e3
KomneHcaummn (Knaysnyc). HeobpatumocTb NPUPOAHbLIX MPOLECCOB.

MpUHUMMNBI AeACTBMS TEMNOBbIX MalLnH. K4,

MakcumanbHoe 3HayeHne KI4. Lmkn KapHo.

SKoNnornyeckre acnekTbl UCMOJb30BaHWA TEMJIOBLIX ABUraTeneidl. Tennosoe
3arpsisHeHVe OKPYXKatoLLEen cpefbl.

TexHU4YeckmMe YCTPOMCTBA M TEXHONIOTUYECKME MNPOLIECChI: XONMOAUSIbHUK,
KOHAMLUMOHeP, [AM3eNbHbIA M KapOopaTopHbIiA ABuratenin, napoBas TypOuWHa,
NnoslydeHMe CBEPXHU3KUX Temnepatyp, YTUAM3auma «TernsioBbIX» OTXOL0B C
1CMOo/b30BaHNEM TEMI0BOro Hacoca, yTuamsaumns 6MoopraHNYecKoro Tonamea ans
BbIPabOTKN «TEMN0BOMN» N 3NEKTPOIHEPTUN.

Hemoncmpayuu.

i3meHeHne TeMnepaTypbl Npy aamMadbaTnyecKoM pacLLMpeHunin,

Bo3ayLuHoe OrHmBo.

CpaBHeHVe yaenbHbIX TeMI0EMKOCTEN BELLECTB.



Cnocobbl N3MEHEHUS BHYTPEHHEWN 3HEepPrUn.

VccnepnoBaHve agmabaTtHOro npowecca.

KoMnbroTepHble MOAENN TEMMOBbIX ABUraTeNeil.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

3mepeHne yaensHOR TeNN0EMKOCTH.

ViccnefoBaHume npoLecca OCTbIBaHNS BELLECTBA.

VccnepnoBaHve agmabaTtHOro npouecca.

3yyeHne B3aMMOCBA3N 3HEPTUN MEXMOJIEKYIAPHOIO B3aMMOLENCTBUSA U
TemnepaTypbl KUMEHWS XXUAKOCTEN.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

Mapoobpa3oBaHMe W KOHAeHcauus. WcnapeHne W KuneHue. Y[enbHas
TensoTa napoobpazoBaHus.

HacbllWweHHble 1 HeHacbllWeHHble napbl. KayecTBeHHadA 3aBMCUMOCTb
NIOTHOCTU U [aB/IEHUA HACbILLEHHOro napa oT TemrnepaTtypbl, NX HE3aBUCUMOCTb
OT 00bEMa HaCbILLEHHOMOo napa. 3aB1CMMOCTb TemnepaTypbl KUMeHWs OT 4aB/eHUS
B XKMAKOCTW.

BraxHocTb Bo3gyxa. AGCOMOTHAsA N OTHOCUTE/bHAsA BaXKHOCTb.

Teéppaoe Teno. Kpuctannmueckme v amopdHble Tena. AHM30TPONUSA CBOWCTB
Kpuctannos. [1naBneHve w Kpuctainnsauuda. YpaenobHas TensjoTa niasBneHus.
Cybnumanms.

Hedopmauunmn TBépaoro tena. PactsxkeHme n oxkatune. Casur. Mogynb KOHra.
Mpenen ynpyrux gegopmamia.

Tennosoe pacluMpeHne XULKoCTeid 1N TBEPAbIX Tes, 06bEMHOE U NINHENHOoe
paclunpeHve. AHrapMoHM3M TeNIOBbIX KonebaHWi YacTuL, BeLecTBa Kak NpuymHa
TensioBoro pacLumpeHuns Ten (Ha Ka4eCTBEHHOM YPOBHE).

MpeobpaszoBaHme aHepruv B (ha3oBbIX Mepexoaax.

YpaBHeHe TenioBoro 6anaHca.

[MoBepxXHOCTHOEe HaTsxeHue. Koagh(MuUMeHT MOBEPXHOCTHOIO HaTSXKEHUS.
KanunnspHble sBneHus. JasneHne nog NCKPUBNEHHOW NMOBEPXHOCTLHO YXUAKOCTW.
dopmyna Jlannaca.

TexHUYeckMe yYCTPOMCTBA W TEXHONIOTUYECKME  MPOLECChl:  KMUAKME
KpUCTa/ibl, COBPEMEHHbIE MaTepUasbl.

Hemoncmpayuu.

Tennosoe paclUpeHme.

CBOICTBa HACbILLIEHHbIX MapoB.

KuneHwve. KuneHne npy NOHMXeHHOM AaBneHUN.

I3mMepeHune cubl NOBEPXHOCTHOIO HaTAXKEeHNS.

OnbITbl C MbI/IbHLIMY NNEHKAMMU.

CmaunsaHue.



KanunnsapHsle aBneHus.

Mogenv HeHbFOTOHOBCKOM YXXMUAKOCTH.

Cnocobbl n3mMepeHns BNaXKHOCTH.

ViccnepoBaHue HarpesaHWs 1 NaaBneHUa KPUCTaI/IMYEeCKOro BELLEeCTBa.

Buabl pedhopmaumii.

HabnofeHne Manbix geopmauuid.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

3yyeHne 3aKOHOMEPHOCTE NCMapeHUs XXUAKOCTENA.

3mepeHune yaenbHoM TennoTbl NnaBneHns fba.

3y4eHne CBOMCTB HACbILLEHHbIX MapoB.

i3mepeHne abCoMOTHOW BNaXXKHOCTW BO34yXa M OLEHKA MacCbl MapoB B
NOMELLEHUMN.

3mepeHre KoadhdmumeHTa NOBEPXHOCTHOIO HaTSXKEHWS.

N3mepeHne moayns HOHra.

VccrneposaHve  3aBMCMMOCTM  fedhopMmauun  pe3vHoBOro  obpasua ot
MPUIOXKEHHOW K HEMY CUNbl.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

AnekTpmzauma Ten U e€ NPOosBMEHUs. DNeKTpuyeckuid 3apsa. [ea Bupaa
3NEeKTPNUYECKNX 3apafoB. [1pPOBOAHMKW, AUINEKTPUKM W MOAYNPOBOAHUKM.
ONeMeHTapHbIN  3MEKTPUYECKNIA  3apsf. 3aKOH COXpaHeHUs 3MEeKTPUYECKOro
3apspa.

B3aumopeiicTeume 3apsaoB. ToueyHble 3apsfbl. 3aKoH KynoHa.

AnekTpuyeckoe none. Ero geincTene Ha aneKTpryecKme 3apafbl.

HanpshkéHHOCTb  anekTpuyeckoro nons.  Tpo6Hbld  3apsg.  JIMHWK
HanpsHKXEHHOCTWN 3neKTpuyeckoro nong. OAHOPOAHOE 3NIEKTPUYECKOE NOJE.

[MoTeHUNaNbLHOCTL 3MEKTPOCTATMYECKOro Monsd. Pa3HOCTb MOTEHLMaNOB W
HanpsxeHue. [lloTeHUManbHaa 3Heprus 3apaga B 3/1EKTPOCTATUYECKOM MOJe.
MoTeHuman anekTpocTaTnyeckoro nong. CeAsb HaNPSXKEHHOCTM NOJMA U PasHOCTU
MOTeHLMaN0B [N 3MeKTPoCTaTUYeckKoro nons (Kak OAHOPOAHOro, TakK MU
Heo4HOPOAHOr ).

MpuHLMN CynepnosnL MmN 3N1eKTPUYECKMX NOSEN.

Mone ToueyHoro 3apsiga. one paBHOMEPHO 3apshkeHHON cepbl. [Mone
PaBHOMEPHO 3apsXKeHHOro no 06béMy Lapa. [Mosie paBHOMEPHO 3apsXKeHHOM
OECKOHEYHOM MNOCKOCTU. KapTWHbl NUHWIA  HANPsHKEHHOCTM 3TUX NONel U
3KBUMNOTEHLMANbHBIX MOBEPXHOCTEN.

[MpOBOAHWKM B 3N1EKTPOCTATUHYECKOM M0e. Y CnoBme paBHOBECUA 3apsA0B.

[ANaneKTpuku B 3/IEKTPOCTATUYECKOM none.  [uanektpuyeckas
MNPOHNL,AEMOCTb BeLLleCTBa.



KoHaeHcaTop. 3NeKTPOEMKOCTb KOHZAeHcaTopa. O1EKTPOEMKOCTb MI0CKOro
KOHJeHcaTopa.

MapannensHoe coeguHeHNe KOHAeHcaTopoB. [ocneaoBaTelbHOE COeJUHEHWE
KOH/LleHCaTOopOB.

SHeprug 3apsHKeHHOro KoOHAeHcaTopa.

[BWKeHWe 3apsKeHHON YacTuLbl B O4HOPOAHOM 3/1IEKTPUYECKOM Mofe.

TexHU4Yeckme YCTPOMCTBA WM TEXHONIOTMYECKME MPOLECChl: 3M1eKTPOCKoM,
3NIEKTPOMETP, 3/IEKTPOCTAaTUYECKas 3aluTa, 3a3eM/IeHMe  3/1eKTPOnprubopos,
KOH/eHcaTopbl, reHepatop BaH ge Mpaada.

Jemoncmpayuu.

YCTPOMCTBO W NPUHLMM AEACTBUS 3/1eKTPOMeTpa.

ANeKTprYecKoe nose 3apsaXeHHbIX LapUKOB.

SNeKTPUYECKoe Nnose ABYX 3apXKEeHHbIX MIacTUH.

Mogenb 3neKTpocTaTuyeckoro reHepatopa (BaH ge Mpaada).

[MpoOBOAHMNKM B 3N1€KTPNUYECKOM MOJe.

AneKTpocTaTnyeckas salnTa.

YCTPOICTBO U [eNCTBMNE KOHAEHCaTOpa NOCTOAHHOW M NepemMeHHOn EMKOCTMU.

3aBMCUMOCTb  3M1eKTPOEMKOCTM M/IOCKOr0  KOHZEeHcaTopa OT NnJoLlaam
MNACTUH, PACCTOAHUSA MEXAY HUMW N AN3NeKTPUYECKON NMPOHULLAEMOCTW.

JHEepPruna aNeKTPUYecKoro nonsa 3apsyKeHHOro KoHaeHcartopa.

3apsaaKa 1 paspagKa KoHAeHcaTopa Yepes pesucTop.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

OueHKa cun B3aMMOJENCTBUA 3apsHKEHHBIX TeN.

HabnofeHne npeBpaLLeHns 3HEPrMmn 3apsXKeHHOro KOHEeHcaTopa B 3HEPruto
N3NyYeHUA CBeToAMoa.

3yyeHre NpoTeKaHMs TOKa B Lienun, CoOAepKaLleil KoHAeHcaTop.

PacnpegeneHue pasHoOCTK NMOTEeHLMasOoB (Hanps»xeHWA) npu
nocnefoBaTe/lbHOM COeIHEHMUN KOHEHCATOPOB.

ViccnepoBaHue pa3paga KOHAeHcaTopa Yepes pesnctop.

Tema 2. Ilocmoannstil 31eKmMpuiecKuil mok.

Cuna ToKa. [NoCTOAHHbIN TOK.

YCNnoBus CyLLEeCTBOBaHMA MOCTOAHHOIO 3/1EKTPUYECKOr0 TOKa. VICTOUHUKM
ToKa. HanpsxxeHne U n 3C

3akoH Oma And yyacTka Lenm.

AnekTpuryeckoe COMPOTUBEHNE. 3aBMCMMOCTb COMPOTUBNEHNS
OZIHOPOJHOro MPOBOAHMKA OT €ro A/IMHbI U N/oWaAn MNOMepeyYHoro ceyeHus.
Y nenbHoe conpoTUB/IEHNE BELLECTBA.

[MocnepoBaTenbHOE, NapainenbHoe, CMeLlaHHOe COefMHEHME NMPOBOAHUKOB.
PacyéT pa3BeTBEHHBIX 3N1eKTPUYECKuX Leneid. Mpasuna Knpxrodga.



PaboTa 3/1eKTp1YeCcKoro Toka. 3akoH Jyxoyns—/leHua.

MOLLHOCTb 3/IEKTPMYECKOro TOKa. TensioBas MOLLHOCTb, BblAensieMas Ha
pesuncTope.

30C n BHYTpPeHHee COMNPOTMBMEHME WCTOYHMKA TOKa. 3akoH Oma [ns
MOMHOW  (3aMKHYTOI) 3neKTpuyecko uenn. MOLWHOCTb WUCTOYHMKA TOKa.
KopoTKoe 3aMbIKaHue.

KoHaeHcaTop B Lieny NOCTOAHHOIO TOKa.

TexHNYecKne YCTPOMCTBA W TEXHOMOrMYecKue MpoLecchl: amnepMeTp,
BO/IbTMETP, PEOCTAT, CUETUMK 3/IEKTPUYECKOM 3HEPTUN.

Jemoncmpayuu.

3mepeHre cusibl TOKa U HanpsXKeHus,

WccnepoBaHve 3aBMCUMMOCTM CU/bl TOKA OT HampshKeHWA O719 Pe3ncTopa,
Namnbl HAKaMBaHNA 1 CBETOAMOA.

3aBNCMMOCTb COMPOTMBNEHUA UWINHAPUYECKUX MPOBOAHWKOB OT AJIMHBI,
M0Waan NonepeyHoro ceyeHnsa 1 maTepuana.

VccnepoBaHme 3aBUCUMOCTU CJIbl TOKA OT COMPOTMB/IEHUS NPU MOCTOAHHOM
HanpsXeHN.

Mpamoe n3amepeHne 34C. KopoTKoe 3aMblKaHWe ra/ibBaHWYECKOro afeMeHTa
W OLleHKa BHYTPEHHEro CornpoTUB/IEHUS.

Cnocobbl coeiMHEHNA NCTOYHMUKOB ToKa, 3/1C baTapeil.

WccnenoBaHme pasHOCTM MOTEHLMAN0B MeXAY MOAKCaMU UCTOYHMKA TOKa
OT CW/Ibl TOKA B Lienu.

Yuenuueckuii 3xcnepumenm, 1ab6opamopnvie padomaol, nPAKMUKYM.

VccnepnoBaHve CMeLLaHHOIO COeIMHEHNS Pe3UCTOPOB.

3mepeHne yaensHOro conpoTmBEHNS NPOBOAHMKOB.

WccnepnoBaHve 3aBUCMMOCTW  CWMbl TOKA OT  HanpshkeHus AN famnbl
HaKa/IMBaHwus.

YBenuueHne npegena n3aMepeHns amrnepmerpa (BobTMETPA).

N3mepeHne 34C 1 BHYTPeHHero conpoTUB/IEHNSA UCTOYHMKA TOKA.

WccneposaHme 3asucumoct SA4C ranbBaHUYECKOro 3/ieMeHTa OT BPEMEHMU
MPU KOPOTKOM 3aMblKaHUW.

WccnenoBaHve pasHOCTM NOTEHUMANOB MeXAYy MOCaMU MCTOYHUKA TOKa
OT CWU/Ibl TOKA B Lienu.

VccnegoBaHve 3aBUCMMOCTM MOME3HON MOLLHOCTU UCTOYHMKA TOKA OT CUfIbI
TOKa.

Tema 3. Toku 6 pa3nuunvix cpeoax.

AnekTpuyeckas MPOBOAUMOCTb  Pa3/IMYHbLIX  BELLECTB.  DNeKTPOHHas
NPOBOAUMOCTb TBEPAbIX MeTa/noB. 3aBUCMMOCTb COMPOTUB/IEHUA METasfIoB OT
Temnepatypbl. CBepXNpPoOBOANMOCTb.



ONeKTpMYECKmnin TOK B Bakyyme. CBOWCTBA 3/IEKTPOHHBIX MYYKOB.

MonynpoBogHuk.  CobGCTBEHHas U npumecHas NPOBOANMOCTb
noslynpoBoAHKoB. CBoICTBa p—n-nepexoaa. MonynpoBoLHNKOBbIE NPUOOPLI.

ONEKTPUYECKNIA TOK B 3MEKTPONUTAX. DNEKTPONUTUYECKas Auccoupmaums.
AneKTponu3. 3akoHbl Papagea AN 3NeKTPon3a.

SnekTpnyecknin TOK B rasax. CamoCTOATE/IbHbIA U HECamMOCTOATE/IbHbIN
paspas. Pa3nnyHble TUMbl CAMOCTOATE/NBLHOMO paspaga. MonHus. MNnasma.

TexHMYecKne YCTPOMCTBa M MPaKTUYeCKoe MpPUMEHeHWe: rasopaspsgHble
Namnbl, 3M1eKTPOHHO-NyYeBas TpybKa, MNONYNPOBOLHUKOBLIE MNPUOOPbLI: ANOA,
TpaH3uUCTOp, (OTOAMOA, CBETOAMO[, TrajibBaHMKA, pauHUpPOBaHWe Meaw,
BbINniaBka alfOMUHNSA, 3/1eKTPOHHAA MUKPOCKONUS.

Hemoncmpauuu.

3aBMCMMOCTb COMPOTUB/IEHNS METa/I/IOB OT TeMMepaTypbl.

[MpoBOAMMOCTb 3/1IEKTPO/NTOB.

3aKoHbI anekTponusa dapajes.

ickpoBoWi pa3pag 1 NPoBOAMMOCTb BO34yXa.

CpaBHeHMe NpoBOAVMOCTM METa/1/10B 1 NOMYNPOBOLAHMKOB.

OZHOCTOPOHHASA NPOBOAMMOCTb AMoa.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HabntofeHne 3anekTponmnsa.

13mepeHwue 3apsaga 04HOBa/IeHTHOMO MOHa.

WccnenoBaHve  3aBMCMMOCTM  COMPOTWMBMIEHUS  TepMopesucTopa  OT
Temnepartypbl.

CHATME BO/MbT-aMIMepHON XapaKTepUCTUKK AMN0Ja.

Pu3nvecKuil MPaKTUKYM.

Cnocobbl n3mMepeHust PU3NYECKUX BENNYNH C UCMO/Mb30BaHNEM aHaI0roBbIX
N UNPPOBBIX M3MePUTENbHBLIX MPUOOPOB N KOMMbIOTEPHbLIX AATUYMKOBbLIX CUCTEM.
AGCO/IOTHbIE U OTHOCUTE/IbHbIE MOMPELIHOCTU U3MEPEHNI PU3NYECKUX BENUYNH.
OLeHKa rpaHuL, NOrpeLLIHOCTeN.

[MpoBefeHNe  KOCBEHHbIX  W3MepeHWW, WCCNefoBaHW  3aBUCUMOCTEN
(hn3nyecknx BeNMUYMH, MPOBEPKA MNPeasioXeHHbIX runoTtes (Bbl6op U3 paborT,
ONUCaHHbIX B TeMATUYeCKUX  pasfenax  «YUYeHWYECKUn  3KCMepPUMEHT,
nabopaTopHble paboTbl, MPAKTUKYM»).

MesxknpeaMeTHbIE CBA3H.

N3yyeHne Kypca usmkn  yrnybnéHHoro yposHa B 10  knacce
OCYLLIECTB/NAETCA C YYETOM COAEpXKATe/IbHbIX MEXMPeAMETHbIX CBA3EN C Kypcamu
mMaTemMaTuKun, 61nonorum, XMmMnn, reorpaui 1 TEXHONOTUN.

Meofcnpewnemuble ROHAmMUA, C6:A3AHHbIE C U3YUECHUEM Memoooe HAY4YHO20
no3nanus: SBNEHWE, HAYYHbIA (DaKT, runoTesa, (M3nyeckas BeNMUYMHA, 3aKOH,



Teopus, Habno4eHWe, 3KCMEePUMEHT, MOAENMPOBaHVE, MOeNb, W3MepeHue,
MOrpPeLLUHOCTN N3MePEHNIA, N3MepPUTESIbHbIE NPUOOPLI, LM(POoBas nabopaTopus.

Mamemamuka: peWeHNe CUCTEMbl YpaBHEHWI. JIMHeHad (PYHKUMS,
napabona, runepbona, nx rpaguknM U CBOMCTBA. TPUrOHOMETPUYECKNE (PYHKLMNN:
CWHYC, KOCUHYC, TAHT€HC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/ECTBO.
BeKTOopb! 1 KX MPOEKLMN Ha OCY KOOPAMHAT, C/IOXKEHME BEKTOPOB.

Buonozua: MexaHNYeCKOe OBWXEHME B XKUBOW npupoge, anddysusi, ocmoc,
Tenn006MeH >KMBbLIX OPraHW3MoB, TEMN/I0BOE 3arps3HeHe OKPYXKaloLen cpeabl,
yTunmM3aumsa  61moopraHMYeckoro TomnavMea [ANs  BbIPpabOTKM  «TEMI0BOM» U
3N1IEKTPO3HEPI M, NMOBEPXHOCTHOE HATSXXeHWe 1 KanuansapHble ABIEHNS B NPUPOAE,
3NEKTPUYECKUNE ABMIEHUNSA B XXNBOW NPUPOLE.

Xumusa: [QNCKPETHOE CTPOEHWe BeLlecTsa, CTPOEHMEe aTOMOB W MOJeKyn,
MO/Ib BELLeCTBa, MOMIAPHAsA Macca, MosyyYeHWe HaHOMaTepuasioB, TernsoBble
CBOICTBa TBEPAbIX TeS, XXMUAKOCTEN U ra3oB, XXUAKNE KPUCTaSIbl, 3NeKTpUYecKmne
CBOMCTBa METa/I/I0B, 3/IEKTPONIUTUYECKAsA AUCCoLMauUms, ranbBaHmnKa, 3N1eKTPOHHaS
MWUKPOCKOMUS.

T'eozpaghus: BNaXXHOCTb BO34yXa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonozus: NpeobpasoBaHMe LBMXKEHWUIA C MCMOMb30BAHWEM MeXaHWU3MOB,
YUET CYXOr0 W D>KMAKONO TPEHUS B TEXHWKe, CTaTUYecKMe KOHCTPYKL MK
(KpOHLUTEMH, pelléTyaTble KOHCTPYKLMKM), UCMO/b30BaHNe 3aKOHOB COXPaHeHWs
MeXaHWKN B TeXHWKe (TMPOCKOM, BOAOMET W ApYyrue), ABurartesl BHYTPEHHEro
cropaHus, naposas TypbuHa, 6bITOBON XONOAWUNBHUK, KOHAULMOHEP, TEXHOOM N
MOJSly4YeHUss COBPEMEHHbIX MaTepuasoB, B TOM YMC/le HAHOMAaTepuasnos, WU
HAHOTEXHO/IOTWK, 3MIEKTPOCTaTMYeCcKad 3aluTa, 3a3em/ieHne 31eKTponpubopos,
rasopaspsgHble namrbl, NOYNPOBOAHMKOBbLIE NPMOOPBI, Fa/lbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3anmogeincTBme MOCTOSHHLIX MarHUTOB W MPOBOAHWKOB C  TOKOM.
MarHutHoe nosie. BeKTop MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX Nonen. JIMHUN MarHUTHOW UHAYKLUNN,

MarHuTHoe nosie MPOBOAHMKA C TOKOM (NPAMOro MPOBOAHMKA, KATYLUKU U
KpYroBoro BuTka). OnbIT pcTesa.

Cwuna Amnepa, eé HanpasfeHve 1 Moay/b.

Cuna JlopeHua, eé HanpaBneHre U Moay/b. [ABMKeHUe 3apsXKeHHON YacTULbl
B O4HOPOAHOM MarHMTHOM nosie. PaboTa cunbl JTopeHua.

MarHuTHoe none B BellecTBe. deppomMarHeTMKK, napa- u guamarHeTuku.



TexHuueckne YCTPOWCTBA M TEXHOMOTMYECKME MPOLECChl: MPUMEHEHNME

NOCTOAHHbIX MarHuUTOB, INEKTPOMarHMTOB, TeCTepP-MYNbTUMET),
aneKTpoaBuraTenib AKoOU, YCKOPUTENN 3/1EMEHTAPHbIX YacTuL.
Jemoncmpayuu.

KapTvHa  NWHWA  MHAYKUMW  MarHUTHOrO  MOMS  MOJIOCOBOMO U
MOAKOBOO6PA3HOro MOCTOSAHHbLIX MarHWTOB.

KapTvHa NMMHWIn MarHUTHON MHAYKLMW NONS A/IMHHOMO NPAMOro NPOBOAHMKA
1 3aMKHYTOr0 KOJIbLIEBOTrO NPOBOAHMKA, KaTyLLIKN C TOKOM.

B3anmopgeincTeme 4Byx NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[ewicTBme cunbl JTOpeHUa Ha NOHbI 3IEKTPONNTA.

HabnofeHne ABKEHUSA MyYKa 3/IEKTPOHOB B MarHUTHOM NoJe.

MpuHUMN AencTBns 3N1EKTPOUN3MEPUTENILHOTO npuéopa
MarHUTO3/1IEKTPUYECKO CUCTEMBI.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

ccnefoBaHme MarHUTHOTO NOASA NOCTOAHHBLIX MarHUTOB.

VccnefoBaHve CBOMCTB peppoMarHeTUKOB.

VccnepoBaHve AeNCTBUSA NMOCTOAHHOIO MarH1Ta Ha paMKy ¢ TOKOM.

M3mepeHne cunel Amnepa.

3y4yeHne 3aBMCMMOCTU CU/Ibl AMIMEpPaA OT CU/bl TOKA.

OnpepeneHe MarHUTHON MHAYKLUMW Ha OCHOBE U3MepPeHNs cubl AMnepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

FBNeHNe  3MEKTPOMArHUTHON MHAYKUMW. T1OTOK BekTopa MarHMTHOWA
nHaykumn. 3AC mHAYKUMK. 3aKOH 3MEeKTPOMarHWTHOM WHAYKuMn dapames.
BuxpeBoe anekTpunyeckoe none. Tokn PyKo.

3A4C VHAYKUMM B NPOBOAHWUKE, ABMXYLLEMCA B OAHOPOAHOM MarHMTHOM
none.

Mpaswnno JleHua.

NHAYKTMBHOCTL. KaTylwka WHAYKTMBHOCTM B LENM MOCTOAHHOIO TOKa.
#ABneHue camonHaykuun, 34C caMonHAyKuuun.

SHeprna MarHATHOro NoNA KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe norne.

TexHMYecKne YCTPONCTBA U TEXHOMOrMYecKMe MNpoLecchbl: WHAYKLMOHHaAs
neyb, CONEHOUA, 3aLiMTa OT 3NEKTPU3aLUN TeN NMpU ABUXKEHUM B MarHUTHOM Mose
3emnn.

Hemoncmpayuu.

HabntofeHne SBNEHUS 3N1EKTPOMArHUTHOM MHAYKLUN.

WccnepoBsaHve 3asucumoctv 3A4C MHAYKUMW OT CKOPOCTUM W3MEHEHUSA
MarHMTHOro NOTOKa.



Npaswnno JleHua.

MageHe marHuTa B atOMUHMEBON (MefHOW) Tpyo6e.

FABNeHVEe CaMONHAYKUUN,

WccneposaHue 3aBucumoct 94C caMOMHAYKUMN OT CKOPOCTU U3MEHEHUS
CWU/bl TOKa B Lienw.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

VccnepnoBaHve ABNEHUS 3N1eKTPOMarHUTHON HAYKL MW,

OnpepeneHve MHAYKLUUN BUXPEBOr0 MarHATHOIO Nons.

WccnenoBaHve SIBNEHMSE CaMONHAYKLNN,

C60pKa MofeNn 3NeKTPOMarHUTHOIO reHeparopa.

Paspnen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebdanus.

Koneb6aTenbHas cuctema. CBo60HbIE KOEGaHWS.

[FapMOHMYecKMe KonebaHus. KMHemMaTuyecKoe M AUHAMUYECKOe OrucaHue.
DHepreTMyecKoe onucaHne (3aKOH COXPaHEHUS MeXaHNU4YecKoW 3Heprum). BoiBosg
ANHAMMYECKOro OnmcaHnsa rapMOHUYECKNX KOJiebaHMin N3 NX 3HEPreTUYecKoro U
KWHEMaTU4eCKOro onuncaHus.

Amnnntyga u asa KonebaHuidi. CBsisb amMnAnTydbl KonebaHWA UCXOAHOM
BE/IMUMHbI C aMNINTYAaMU KONebaHWin eé CKOPOCTU U YCKOPEHUS.

Mepnog n uvacToTa KonebaHwid. Tepuofd MasbiX CBOOOAHLIX KonebaHWi
mMaTteMaTM4yeckoro masTHuka. [lepuog CBOOOAHLIX KOnebaHWA MPY>XUHHOIO
MasiTHMKa.

[MoHATHE 0 3aTyxaroWmX KonebaHnax. BoiHY)XXAeHHble KonebaHus. Pe30HaHC.
Pe3oHaHCHad KpwuBas. BnusiHMe 3aTyxaHusi Ha BWA PE30HAHCHOW KPWBOWA.
ABTOKO/1€6aHUS.

TexHUYecKme yCTPOINCTBa N TEXHOMOMMYECKNe MPOoLEeCcChl: METPOHOM, Yachl,
Kayenu, My3blKaslbHble MHCTPYMEHTbI, CeiicMorpad.

Jemoncmpayuu.

3anucb KonebaTelbHOro ABUXKEHUS,

HabntogeHe He3aBUCMMOCTM Nepuoda ManbiX KonebaHui rpysa Ha HUTKU oT
amnanTyabl.

WccnenoBaHme 3aTyxatoLmMx KonebaHuii U 3aBUCMMOCTM Neproa CBO60AHbIX
KonebaHWin 0T COnpOTUBNEHMS.

WccnegoBaHve KonebaHWin rpy3a Ha MacCMBHOW MNPY)XWHE C  LeSblo
(hopMmnpoBaHUA NpeacTaBneHniA 06 naeanbHON MOAENN NPY>XXUHHOIO MasTHUKa.

3aKOH COXpaHeHWs 3Heprum Npu KonebaHusax rpysa Ha Npy>xmHe.

WcecnepoBaHve BbIHYX/AEHHbIX KONle6aHUI,

HabnofeHne pesoHaHca.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.



3mepeHne nepuofa CBOOOAHLIX KOSEO6AHWIA HUTAHOTO M MPY>XKMHHOIO
MasTHMKOB.

3yyeHre 3aKOHOB [ABV)KEHNA Tefa B X0fe KofebaHuid Ha ynpyrom nojgece.

3ydeHne ABVKEHUS HATAHOIO MasTHUKa.

Mpeobpa3oBaHme 3HEPTUN B NPYXXUHHOM MasTHUKE.

VccnenoBaHve yobiBaHUA aMMATY/bl 3aTyXaroLWMX KonebaHuia.

VccnepnoBaHve BbIHY)KAEHHbIX KOJIe6aHWiA.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Kone6aTenbHblii KOHTYp. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOnebaHus B
naeanbHOM KonebatenbHOM KoHType. dopmyna TomcoHa. CBfA3b amnavTyfbl
3apaja KoHAeHcaTopa ¢ aMnuTyLoM CU/ibl TOKa B KOnebaTe/lbHOM KOHTYpe.

3aKOH COXpaHeHWs 3Heprumn B neasibHOM KosiebaTe/lbHOM KOHTYpe.

3aryxatowime 3/1eKTPOMarH1THble KonebaHms. BbIHY>XeHHble
3/IeKTPOMarHuUTHble KosiebaHus.

[MepemMeHHbIA TOK. MOLHOCTb MepPeMEHHOro Toka. AMMNIUTYAHOE U
[ENCTBYIOLLLeE 3HAYEHWe CWUMbl TOKA W HaMpsXKeHUs npu pasIngHon gopme
3aBMCMMOCTU MePEMEHHONO TOKa OT BPEMEHMN.

CUHycOoMaa/IbHbIA MepeMeHHbIA TOK. Pe3ncTop, KOHAEHCaTop M KaTyllka
WHAYKTUBHOCTW B LIENN CUHYCOMAASIbHOrO MepeMeHHOro Toka. Pe30HaHC TOKOB.
Pe30HaHC HanpsHKeHWH.

NpeanbHbli  TpaHcgopmaTop. [1pon3BOACTBO, Mepefdada U MoTpebneHue
3NEKTPUYECKOW 3HEPTUN.

SKONOrMYecKne pPUCKU MpY  NPOWM3BOACTBE  3MeKTPO3Heprun. KynbTypa
MCNONb30BaHWNA 3NIEKTPO3HEPT M B MOBCEAHEBHOW XXMU3HM.

TexHN4Yeckne YCTPOMCTBA M TEXHONOIMYECKME MPOLECCHI: 3NEKTPUYECKMIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 3N1eKTponepeaay.

Jemoncmpayuu.

CB060O/HbIE 3NEKTPOMArHUTHbIe KonebaHus.

3aBMCMMOCTb YacTOTbl CBOOOAHBIX KONebaHWiA OT MHAYKTUBHOCTM N EMKOCTU
KOHTYypa.

OcunnnorpaMmmbl 3/IEKTPOMAarHUTHbIX KOnebaHWiA.

["eHepaTop He3aTyXaroLmMX 3NEKTPOMAarHUTHbLIX KO/iebaHW.

Mozesb 31eKTPOMarHUTHOrO reHeparopa.

BbIHY)XieHHble CUHYCOMAANTbHbIE KOebaHWS.

Pe3nctop, KaTywka MHOYKTUBHOCTM W KOHAEHCATop B LIEMW MepeMeHHOro
TOKa.

Pe3oHaHC npyv nocnefoBaTe/lbHOM  COEAVHEHUWM Pe3NCTopa, KaTyLUKu
WNHAOYKTUBHOCTU M KOHAEHcaTopa.

YCTPOICTBO U NPUHLMN AEACTBMS TpaHc(opmaropa.



Mogenb NMMHUW 3neKTponepesayn.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.

3y4yeHne TpaHcgopmartopa.

WccnenoBaHve rnepeMeHHOro TOKa 4epe3 MocCnefoBaTe/lbHO COeAMHEHHbIe
KOHAEHCaTop, KaTyLLUKY 1 pe3ncTop.

HabnoeHne an1eKTpOMarHMTHOro pe3oHaHca.

VccnenoBaHve paboTbl UICTOUYHMKOB CBETa B LiENy NepeMeHHOro Toka.

Tema 3. Mexanuueckue u IIEKMPOMAZHUNHblIE B60/IHbL.

MexaHnYecKre BOJIHbI, YCMNOBUA WX pacrnpocTpaHeHus. [lonepeyHble U
MPOAONbHbIE BOMHBI. [lepnof, CKOPOCTb PacrpoCTpaHeHWs W [AAMHA BOJHbI.
CBOIICTBA MeXaHWYeCKUX BOJH: OTPaXKeHWe, MpeoMeHre, MHTepepeHums U
Andpakums.

3ByK. CKOpOCTb 3BYKa. [pPOMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYKa.

LLIymOBOe 3arpsisHeHne OKpY>KaroLLEen cpesbl.

ANEeKTPOMarHUTHbIE BOJIHbI. Y CIOBUA U3/TyYeHUS 3N1EKTPOMArHUTHbLIX BOJH.
B3anMHas opreHTaums BEKTOPOB B 3/IEKTPOMArHUTHOW BOJTHE.

CBoOiCTBA  3/IEKTPOMArHUTHLIX ~ BOJSIH:  OTPaXeHue,  NPeNoM/eHue,
nonapusaums, MHTephepeHUNa N audpaxkums.

LLIkana 3M1eKTPOMarHMTHbIX BO/H. MNMpUMeHeHMe 3M1eKTPOMAarHUTHbIX BO/H B
TEXHUKE W ObITY.

MpUHUMMNBI PagnoCcBA3N 1 TenleBMAeHWs. Pagnonokaums.

SNeKTPOMarHUTHOE 3arps3HeHne OKpPYXXatoLLen cpespl.

TexHMYecKne YCTPOWCTBA M MNPaKTUYECKOe MPUMEHEHME: My3blKa/lbHble
WNHCTPYMEHTbI, pagap, pagnonpuémHuK, TeneBnsop, aHTeHHa, TeneoH, CBY-neub,
yNbTPa3ByKOBasi AMarHOCTUKa B TEXHUKE U MeauLIMHE.

Hemoncmpauuu.

O6pa3zoBaHue 1 pacrnpoCcTpaHeHme NonepeyHbIX U NPOLOJIbHbIX BOJH.

Konebntoweecsa Teno Kak MCTOYHMK 3BYKa.

3aBMCMMOCTb A/IMHbI BO/HbI OT YacTOTbl KO/IE6aHWA.

HabnofeHne oTpakeHUs 1 NPeNoMIeHNS MeXaHNYeCKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakumm MexaHMyecKmnx BoJsH.

AKYCTUYECKUIA pe30HaHC.

CBolicTBa ynbTpasByKa 1 ero NpMMeHeHue.

HabnogeHne cBA3M FPOMKOCTW 3BYKa W BbICOTbI TOHA C aMMnUTyAou W
4acTOTOM Ko/ebaHwuiA.

WccnepoBaHne  CBOMCTB  3/1eKTPOMArHUTHbLIX — BOSIH:  OTPaXeEHWe,
npenomeHne, Nonapusaums, audpakums, MHTepgepeHLms.

OG6Hapy»XeHne NHPPaAKPACHOI0 M YNbTPapnoNeToBOro N3nyyYeHui.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.



V3yyeHre napameTpoB 3BYKOBOW BOJHbI.

3yueHne pacnpocTpaHeHUs 3BYKOBbIX BOJIH B 3aMKHYTOM MPOCTPaHCTBE.

Tema 4. Onmuka.

MMpAMONIMHeliHOe pacnpocTpaHeHve cBeTa B O4HOPOAHONM cpefe. Jlyd ceeTa.
TOYeUHbI NICTOYHUK CBETA.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUA ceeTa. MoCcTpoeHne n306paXkeHNin B
NA0CKOM 3epKane. Cepuyeckume 3epkana.

MpenomneHne ceeTa. 3aKOHbI MPeIoMIEHNs cBeTa. AGCONIOTHBIN NoKasaTesb
npenomneHns. OTHOCUTESbHbLIN MoKa3aTe b NPenomeHns. MoCTOAHCTBO YacTOTbl
CBETa W COOTHOLLEHME A/IMH BOSMH NpW Mepexofe MOHOXPOMAaTUYeCKOro CBeTa
yepes rpaHunLy pasgena AByxX ONTUYECKUX CPes.

Xog nydein B npusme. Aucnepcus ceBeta. CnoxHbIn coctaB 6e10ro ceerta.
LigeT.

MonHoe BHYTPeHHee OTpaxeHue. IMpefenbHbIA Yron NosHOro0 BHYTPEHHEro
OTpaXKeHus.

Cobuparowime ©n  pacceuBarolime fMH3bl.  TOHKas /fiMH3a.  POKyCHoe
paccTosiHMe W OMTU4YecKasd cuia TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOrO
PaccTosAHMS TOHKOW CHEepPUYEecKOin NMH3bI OT eé reoMeTpuv U OTHOCUTESIbHOMO
nokKasartesns NPenoMIeHns.

dopmyna TOHKOW NINH3bI. YBENNYEHWE, 1aBAEMOE JINH30M.

Xog nyda, npowejwero fIMH3Y Mnoj NPou3BOSIbHbIM YI/IOM K €& rnaBHOiA
OMTUYECKON oOcCU. TTOCTPOEHME W300PAKEHMI TOUKM WM OTpe3ka NpsiMOM B
COOMPAKOLLMX U PaCcCENBAIOLLMX JIMH3AX U UX CUCTEMAX.

OnTunyeckne npubopsbl. Paspelatollas crnocobHOCTb. Na3 Kak onTuyecKas
cucrTema.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKO OMTUKMN.

BonHoBas onTtuka. VIHTeptepeHumMs cBeTa. KoOrepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUs MakCUMyMOB U MUHUMYMOB B WHTep(epeHLUMOHHOM
KapTMHe OT [BYX KOFEPeHTHbIX WCTOYHUKOB. [1puvMepbl  KNacCUYeCKnx
NHTEP(EPEHLMOHHBIX CXEM.

Onppakumsa ceeta. [uipakuymMoHHasa pelléTtka. Ycnosuve HabnogeHUs
rMaBHbIX  MakCUMyMOB MpW  MajgeHUM  MOHOXPOMATMYECKOro CBeTa Ha
ANPPaKLMOHHYIO PELLETKY.

Monapusauma ceeTa.

TexHU4YeckmMe YCTPONCTBA W TEXHOMNOrMYECKMe MPOLIECChbl: OYKKU, Jyna,
nepvckon, oToannapaT, MWKPOCKOM, MPOEKLUMOHHBIA annapaT, NpPOCBET/IEHME
OMTUKK, BO/IOKOHHAsA ONTUKA, AM(PaKLMOHHAA pPeLLéTKa.

Hemoncmpayuu.

3aKOHbI OTPaXKeHMA CBeTa.



VccnefnoBaHve npenomieHns ceeTa.

HabnofeHre NOHOro BHYTPEHHEro oTpaxeHus. Mogens CBeToBOAA.

WccnegoBaHve Xoga CBETOBbIX MY4YKOB Yepe3  M/IOCKONapaniefibHyto
MNaCTUHY 1 NPU3MYy.

VccnenoBaHve CBOMCTB NM306paXkKeHUI B IMH3aX.

Mogenu MMKpocKona, Tesieckona.

HabnofeHne nHTepdepeHUmMn cBeTa.

HabntoieHne LBETOB TOHKMX MNEHOK.

HabntogeHve gndpakunm ceeta.

3yyeHre andpakuMOHHOW PELLETKN.

HabnofeHne andpakLMoHHOro CrekTpa.

HabnofeHve gucnepcum ceeta.

HabnofeHne nonspusanmmn ceeta.

[MpyMeHeHWe NONSAPONLOB A4J1 U3YUEHUS MEXaHNYECKNX HanpPsXKeHWA,

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

i3mepeHue nokasaTens NpesioMIeHNs CTekNa.

WccnegoBaHve 3aBUCMMOCTM  (DOKYCHOTO paccTosiHMA OT BellectBa (Ha
npuMepe XXNOKNX NNH3).

13mepeHme (hoKYCHOI0 pacCTOAHMA PacCenBaKOLLMX JINHS.

[Mony4yeHne N306paxKeHNs B CUCTEME M3 MIOCKOM0 3epKaa v NINH3bI.

[Mony4yeHne N306paKEHNS B CUCTEME U3 ABYX JINH3.

KOHCTpyrpoBaHuMe TenecKONUYecKmnx CUCTEM.

HabntogeHve andpakunm, MHTephepeHUUn 1 nongpusaLmmn ceeTa.

3yyeHre nonsapusauumn CBeTa, OTPAXKEHHOIO OT NOBEPXHOCTYW AU3NEKTPUKA.

3yyeHre nHTepgepeHLMn Na3epHOro U3nyyeHns Ha ABYX LEensx.

HabntoaeHve aucnepcun.

HabntogeHve n nccnegosaHne AngpakLMOHHOIo CrekTpa.

3mepeHune 4/IMHbI CBETOBOIA BOJTHBI.

[Mony4yeHne cnekTpa U3nyvyeHnss CBETOAMOAA MPU NMOMOLUM ANDPAKLNOHHOM
PELLETKMN.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

[paHWUbl  MPUMEHMMOCTM  KNacCMYeckoW  MexaHukwu.  [loctynatbl
crneynanbHON Teopun OTHOCUTENBHOCTM.

MpocTpaHCTBEHHO-BPEMEHHON  MHTepBan.  [peobpasoBaHua  JlopeHLa.
Ycnosue MNPUYMHHOCTU. OTHOCUTENbHOCTb O[HOBPEMEHHOCTU. 3amefeHne
BPEMEHW 1 COKpALLEHNE L/INHbI.

SHeprus  UMNy”nbC PeNSTUBUCTCKON YacTMLbl.

CB#3b MaccCbl C 3Hepruein n NMNynbCOM PeNsTUBUCTCKON YacTULbl. DHEPrus
MOKOA.



TexHU4Yeckne YCTPOMCTBA M TEXHOMOrMYEeCcKne MnpOoLecChbl: CMyTHUKOBbIE
MPUEMHVKN, YCKOPUTENIN 3aPSXKEHHBIX YacTuL,

YUeHNYEeCKMNi1 IKCMEPUMEHT, NnabopaTopHble paboTbl, MPAKTUKYM.

OnpeneneHve uMNynbca W 3HEPTMU  PENATUBUCTCKMX  4acTuy  (ro
(hoTorpatmsam TPeKOB 3apsXKEHHbIX YacTUL, B MarHUTHOM Mosie).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCHOe TernnoBoe M3nyyeHuwe (M31yvyeHUe abCOMOTHO YEPHOro Tena).
3aKoH cMeLLleHnsa BuHa. I'mnoTtesa NnaHKa 0 KBaHTax.

@ OTOHBI. SHEPrna N MMMNynbLC HOTOHA.

doToathekT. OnbITol A. I'. CToneToBa. 3aKOHbI (POTO3IPeKTa. Y paBHEHME
AiHwWTerHa ansa goToadhekTa. «KpacHas rpaHmua» HoToadhekTa.

[aBneHne cBeTa (B 4aCTHOCTW, [aBfieHWe cBeTa Ha abCOMKOTHO
MOrfowWaroLyto U abCoNtTHO OTpaKaloLWyk MNOBEPXHOCTb). OnbiTbl 1. H.
Jlebepnesa.

BonHoBble cBoicTBa YacTul,. BonHbl ge bpoiins. OnvHa BoMHbI e bpoins u
pasMepbl 06/1aCTV  NoKanM3aumm  ABWKYyLeinca yactuupl.  KopnycKynspHo-
BOJIHOBOI Ayann3m. [upakums a/1eKTPOHOB Ha KpucTasinax.

Cneunguka n3mepeHnin B Mukpomupe. COOTHOLLEHNA HeonpeaenéHHOCTeN
["ein3eHbepra.

TexHU4Yeckmne YCTPOMCTBA M TEXHOMOrNMYeCKMe MPOLECChl: CMEKTPOMETP,
(hoTO2NEMEHT, (OTOAATYMK, TYHHENbHbIA MWKPOCKOM, CONHeYHast Gatapes,
CBETOAUOL.

Jemoncmpayuu.

PoTO3(h(PeKT Ha YCTaHOBKE C LMHKOBOW MNACTUHOA.

ViccnenoBaHme 3aKOHOB BHeLLUHero hotoagdekTa.

WccnegoBaHve  3aBUCMMOCTW  COMPOTUB/IEHUS  MOMYMNPOBOAHWKOB  OT
OCBELLIEHHOCTW.

Ceetoanog.

CosnHeyHas 6arapes.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomsl, NPAKMUKYM.

WccnepnosaHve dhoTopesmcTopa.

3mepeHmne NocTosHHOM MnaHKa Ha OCHOBE UCCNef0BaHUA (POTO3MEKTA.

VccnepnoBaHve 3aBUCUMOCTI CUIbl TOKA Yepe3 CBETOAMOL, OT HarpsXXeHUs.

Tema 2. @uzuka amoma.

OnbITbl NO MCCNeAoBaHUIO CTPOeHMA atoma. [naHeTapHas mofenb aToma
Pesepdopaa.

Moctynatel bopa. N3nyyeHve 1 nornoLeHne (POTOHOB MPW Mepexoje atoma
C OJHOr0 YPOBHS 3HEPTUN HA APYrOMN.



Buabl cnektpos. CnekTp YPOBHEN 3HEPTUN aToMa BOLOPOA.

CnoHTaHHOe 1 BbIHYXAeHHOe 13ny4yeHue ceeTa. Jlasep.

TexHN4Yeckme YCTPOMCTBA U TEXHONOrMYECKMEe MPOLECChl: CMNEKTPaslbHbIN
aHanun3 (CrnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.

Jemoncmpayuu.

Mogenb onbiTa Pesepopa.

HabnofeHve nuHenyvaTbIX CNeKTPOoB.

YCTPOINCTBO U [IeNCTBME CUETUMKA MOHUINPYHOLLNX YaCTULL

OnpefeneHve 4/IMHbI BOMHbLI N1a3epHOro 13nyyeHus.

Yuenuueckuii 3kcnepumenm, n1abopamopusie padomaol, nPAKMUKYM.

HabnofeHne nMHeYaToro crnekTpa.

ViccnefoBaHme cnekTpa paspeXkeHHOro aToMapHOro Bojopoda U u3mepeHue
MOCTOSIHHON Puabepra.

Tema 3. Qusuka amomHo2o A0pa u INEMeHmMapPHbIX YACHUY,

HyknoHHas mopgenb aapa [en3eHbepra—BaHeHKo. 3apsf aapa. Maccosoe
yncno agpa. M3otonol.

PagnoakTMBHOCTb. Asb(a-pacnag. SNeKTPOHHbIA M MO3UTPOHHLIA GeTa-
pacnag. "lamMmma-unsny4veHue.

3aKOH pafnoakTMBHOro pacnaja. PaamoakTvBHblE M30TOMbI B NPUPOSE.
CBOICTBA WOHM3MPYIOLLErO M3NydeHUs. BnvsHue pafmMoakTUBHOCTUA Ha XXUBble
OpraHu3Mbl. ECTECTBEHHbIN (POH 13nyveHns. Lo3nMeTpus.

SHeprus cBA3N HYKOHOB B aApe. AaepHble cunbl. [edeKT macchl aapa.

ApepHble peakunn. [leneHne n CUHTe3 Aaep. A4epHble peakTopbl. [Npobnemsl
yrnpaBiseMoro TepMOALEPHOrO CUHTe3a. JOKO/IOrMYecKMe acnekTbl pPasBUTUSA
AAepPHO 3HEePreTUKM.

MeToabl perucTpayum n nccnefoBaHusA 3nemMeHTapHbIX YacTuL,.

dyHAamMeHTaNbHble  B3aMMOLENCTBUA. BapuoHbl, Me30Hbl W NIENTOHbI.
MpeactaBneHne o CtaHgapTHOM Mogenu. KBapK-rnto0oHHas Mofenb apoHOB.

dusnka 3a npegenamm CtaHgapTHOM mMofenn. TEMHas MaTepus U TEMHas
3Heprus.

EANHCTBO (P3NYECKOW KapTUHbI MUpa.

TexHMYecKre YCTPOCTBA U TEXHONOIMYECKME NPOLIECChl: JO3NMETP, Kamepa
BunbcoHa, s[epHbIi peakTop, TEPMOSIAEPHbIA peakTop, aToMHas 6om6a,
MarHMTHO-pe30HaHCHasA ToMorpagus.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

WccnepnoBaHve TpekoB YacTuL, (Mo rotoBbIM (hoTorpagusm).

VccnenoBaHve pagmoakTUBHOIO (DOHa C 1CMO/Ib30BaHNEM JO3UMETpA.

3yyeHre nornoweHns 6eta-yactul, a/IFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



JTanbl pa3BuUTUA acCTpoOHOMUW. NprKNagHoe U MUPOBO33PEHYECKOE 3HaUYeHNe
acTpoHOMUW. T1PUMEHMMOCTb 3aKOHOB (OM3MKKM NS OOBACHEHUS NPUPOARI
KOCMUYECKMX 0OBEKTOB.

MeTofbl aCTPOHOMMUYECKUX unccefoBaHWil. CoBpEMEHHbIE OMNTUYECKMe
TeNIeCKOrbl, pafnOoTeNeCcKonbl, BHeaTMoCc{epHas aCTPOHOMUS.

Bug 3Bé3gHoro Heba. Cos3Be3fusi, ipKue 3BE34bl, NaHeTbl, UX BUAMMOE
[IBUKEHNE.

ConHeyHasa cuctema.

CornHue. ConHeYyHaa aKTUBHOCTb. VICTOUHUK 3Heprum ConHua 1 3BE3A,.

3BE3/bl, X OCHOBHbIE XapaKTEPUCTUKKM. JuarpamMmma «CrneKTpasbHbli Knacc —
CBETUMOCTb». 3BE34bl [/1TaBHOW MNOCNefoBaTe/lbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3BE&3[ rNaBHOWM NOCNefoBaTe/lbHOCTU. BHYTpeHHee CTpoeHue
3Be34. CoBpeMeHHble NPeACTaBIeHNs 0 NPoUCXoxXaeHUn n asontoumm ConHua un
3BE€3[. JTanbl XXWU3HW 3BE34,.

MneuHbln TyTb — Hawa anaktuka. lMonoxeHne u asvkeHne ConHua B
[anakTuke. Tunbl ranakTuK. Pagnoranaktmkyi U Keasapbl. YEpHbIE AbIpbl B 4pax
raNakTuK.

BceneHHas. PaclumnpeHne BeeneHHoW. 3akoH Xab6na. PasberaHue ranakTuk.
Teopus bonbLuoro B3pbiBa. PeNMKTOBOE N3NyYeHMe.,

MacwiTabHasi CTPpyKTypa BceneHHoil. MeTaranakTuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnwoenus.

HabnogeHns 3B834HON0 Heba HEBOOPY>KEHHLIM T1a30M C MUCMO/b30BaHMEM
KOMMbIOTEPHBIX MPUIOXKEHWIA ANA onpeseNieHNs NOMOXeHUs HebeCHbIX 00HEKTOB
Ha KOHKPETHYH AaTy: OCHOBHble co03Be3gnsi CeBepHOro mnonywapus n apkue
3BE3[bl.

HabntogeHna B Teneckon JlyHbl, MfaHeT, TYMaHHOCTEN W 3BE3AHbIX
CKOIM/EHWIA.

Pu3nvecKuil MPaKTUKYM.

Cnocobbl n3mepeHNs (M3NYeCKUX BENIMUYNH C UCMO/b30BAHNEM aHasI0roBbIX
N UMDPOBBIX N3MEPUTENbHBLIX MPUOOPOB N KOMMbIOTEPHbLIX AATYMKOBbLIX CUCTEM.
AGCO/IIOTHbIE U OTHOCUTE/IbHbIE MOMPELLIHOCTA U3MEPEHUI PUNYECKNX BENNUNH.
OLeHKa rpaHuL, NOrpeLLHOCTeN.

MpoBeaeHNe  KOCBEHHbIX  W3MEPEHWIA,  WCCNeAoBaHMIn  3aBUCMMOCTENA
(pM3NYECKMX BENNYMH, NPOBepKa MPeAsOKEHHbIX runotes (Bbl6bOp M3 pabor,
ONUCaHHbIX B TeMATUYeCKMX  pasfdenax  «YUYeHWYeCKUn  3KCMepPUMEHT,
nabopaTopHble paboTbl, MPAKTUKYM).

O06o0mariiee NOBTOPEHUE.



O6006LeHre 1 cucTemMaTm3aums cofepXXaHna pasfenos Kypca «MexaHuKa»,
«MonekynsapHasa (pu3nka n TepMoavHaMnKa», «QNeKTPoANHaMmNKay, «KonebaHus
N BOMHbI», «OCHOBbI CreunanbHOW Teopuu OTHOCUTENIbHOCTU», «KBaHTOBas
(hnsmka», «3neMeHTbl aCTPOHOMMU 1 aCTPOPUINKIN».

Pofb  (M3MKM ¥ aCTPOHOMWM B  3KOHOMWYECKOMW, TEXHO/OMMYECKOMN,
COLMaNbHON N 3TUYECKOW cpepax AeATeNIbHOCTU YeroBeka, posib U MecTo (U3NKN
N aCTPOHOMWW B COBPEMEHHOI Hay4YHOW KapTWUHe MUpa, 3HaYeHue onumcaTebHOM,
CUCTEMATU3NPYIOLLEN,  OOBACHUTENbHOM M MPOrHOCTMYECKON  (hYHKLMN
(hM3MYECKOn Teopun, Ponb M3NYECKOn Teopnn B hOPMUPOBaHNW NPEeACTaBNEHNI
0 (DM3NYECKOW KapTuHe MMpa, MECTO (PM3MYECKON KapTWMHbI MUpa B 00LLEM psay
COBPEMEHHbIX eCTECTBEHHO-HaYYHbIX NPeACTaB/IEHMI O NPUPOLE.

Me)KI[peIlMeTHLIe CBHA3M.

N3yyeHne Kypca u3mMkn  yrnybnéHHoro ypoeHa B 11  Knacce
OCYLLIECTB/IAETCA C YYETOM COAepXKaTe/bHbIX MEeXNPeAMETHbIX CBA3E C KypcaMu
maTeMaTvKun, 61nonorum, XMMmnn, reorpauit 1 TEXHONOTUN.

Meafcnpedmemubte ROHAmMUA, C6:A3AHHbIE C U3YUCHUEM Memoooe HAy4YHO20
no3nanus: SBMEHWE, HAYYHbIA (DaKT, rUnoTesa, (M3nyeckas BeNMUMHA, 3aKOH,
Teopus, HabnoLeHVe, IKCMEPUMEHT, MOLENMPOBaHNE, MOfe/b, W3MepPeHue,
MOrpeLLIHOCTN N3MEPEHNIA, N3MEPUTENbHbIE NPUOOPLI, LMtpoBas nabopaTopus.

Mamemamuka: pelleHVe CUCTEMbl YpPaBHEHUA. TpUroOHOMETPUYECKue
()YHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHIeHC, OCHOBHOE TPUIOHOMETPUYECKOE
TOX/ECTBO. BeKTOpbl M MX MPOEKUUM HA OCU KOOPAMHAT, C/OXeHWe BEeKTOPOB.
Mpoun3BOAHblE 3M1eMeHTapHbIX (YHKUMIA. [Mpu3Haky nofobus TpeyrosibHNKOB,
onpeaeneHne Naowaan NIocKnxX uryp n oobéma Ter.

Buonozusa. 3NeKTpUYeCKMe SABMEHUS B XXKMBOW Mpupoge, KonebaTeslbHble
OBWKEHUS B >KMBOW NpPUpOAe, 9KONIOTUYECKME PUCKM NpPU  MNPOU3BOACTBE
3NIEKTPO3HEPIM,  3NEKTPOMArHUTHOE  3arpsisBHeHVe  OKpyXKatowled  cpegsbl,
YNbTPa3BYKOBasi [AMArHOCTUKa B MeAuUMHe, OMNTUYECKMe SABMIEHUA B XKMBOM
npupose.

Xumus: CTPOEHME aTOMOB M MOJIEKY/T, KPUCT/IIMYECKAs CTPYKTYypa TBEPAbIX
Te/l, MexaHu3Mbl 00pa3oBaHMsi KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanm3.

T'eocpagpua. MarHuTHble nNontoca 3eMv, 3a/1eKU  MarHUTHBIX  PYA,
(hoTOCHEMKA 38MHOI MOBEPXHOCTU, CeicMorpad.

Texnonozus. TNPUMEHEHUE TMOCTOSAHHLIX MAarHWTOB, 3/IEKTPOMArH1TOB,
anekTpoasuratesi Akobu, reHepaTop NepeMeHHOro TOKa, MHAYKLUMOHHAsA Meyb,
NIMHUW 3M1EKTPOMNeEpPeaay, 3MeKTpoaBuraTens, pagap, pasvonpuéMHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neuyb, YyNbTpasByKOBafd [AUArHOCTUKA B TEXHUKE,



MPOEKLIMOHHBIV annapat, BOIOKOHHAs OMTWKa, CONMHEYHas GaTtapes, CMyTHUKOBbIe
NPUEMHMKW, SIEPHAs SHEPTETUKA M 3KONIOTMYECKMe acneKTbl €€ pasBUTUS.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yabTaThl OCBOEHUS YyyebHOro npegmera «dPusmkar»
[0/MKHbI OTpaXKaTb FOTOBHOCTb M CMOCOOHOCTbL 06YYatOLLMXCA PYKOBOACTBOBATLCA
COpMUPOBAHHON BHYTPEHHEN MNO3NLMEA NNYHOCTM, CUCTEMOWM LIEHHOCTHbIX
OpVEHTaUMA,  MNO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWIl,  COOTBETCTBYHOLLMX
TPaAWLUMOHHBIM LIEHHOCTAM POCCUIACKOrO O6LLECTBa, PacLUMPEHNE XM3HEHHOIO
OnbiTa W OMbITa AeATeIbHOCTU B NPOLIECCE peasin3aumm OCHOBHBIX Harpas/ieHWI
BOCNUTATE/IbHON AeATe/IbHOCTU, B TOM YIC/e B YaCTW:

IpakIaHCKOIro BOCIIUTAHUA:

e C(DOPMUPOBAHHOCTb  rPaKAAHCKOM  Mo3vuMn  06yuvatoWerocs  Kak
aKTMBHOIO 1 OTBETCTBEHHOIO Y/IEHA POCCUINCKOro OOLLLECTBA;

o TMPUHATME TPAAMLMOHHBLIX OOLLEYENOBEYECKMX TYMAaHUCTUYECKMX U
[AEMOKPaTUYECKNX LIEHHOCTEM;

e T[OTOBHOCTb BECTV COBMECTHYIO A€ATENIbHOCTb B MHTEpecax rpaxnaHCKoro
obLlecTBa, YydyacTBOBaTb B CaMOynpaB/eHMM B  06pa3oBaTe/lbHOM
opraHu3aymu;

e YMeHVEe B3aMMOfENCTBOBaTb C  COUMA/IbHbIMU  WMHCTUTYTamMu B
COOTBETCTBMU C UX PYHKUMAMM N HA3HAYEHVEM;

e T[OTOBHOCTb K N'YMaHUTapHOW 1 BOMIOHTEPCKOW AEATENbHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

e C(HOPMUPOBAHHOCTb  POCCUIACKONA rpakaaHCKOoiA NAEHTUYHOCTN,
NaTpuoTU3Ma;

e LIEHHOCTHOE OTHOLLEHWE K roCyAapCTBEHHbIM CMMBOMAM, AOCTUMXEHMSIM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMUA:

e C(POPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOr0 NOBEAEHWS;

e CMOCOOHOCTb OLEHMBATb CUTYaLMIO U NPUHUMATL OCO3HaHHbIE PeLLEHNS,
OPVEHTUPYSACb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM
ymncne B AeATENIbHOCTU YUYEHOTO;

e 0CO3HaHWe NIMYHOrO BKMafa B MOCTPOEHME YCTONYMBOro ByayLLero.

ICTECTUYECCKOI'O BOCIIUTAHUA:

o 3CTETMYECKOE OTHOLUEHME K MUPY, BKIKOYaA 3CTETUKY HAY4HOro

TBOPYECTBA, MPUCYLLEr0 (DM3NYECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUA:

e VHTEPEC K pa3/IMyHbIM cepam NpodeccnoHabHON AeaTenlbHOCTU, B TOM

yncne CBsI3aHHbIM C  (UM3MKOM W TEXHUKOMW, YMEHWe COBepLUAaThb



0CO3HaHHbIN BbIGOP byayLlen npodeccnn 1 pean3oBbiBaTb COOCTBEHHbIE
YKN3HEHHbIe MNaHbl;
e TOTOBHOCTb W CMOCOOHOCTbL K 06pa3oBaHUIO M Camoobpa3oBaHUIO B
061aCTN (PU3NKN Ha NPOTSHXKEHNN BCEIN YKN3HM,
IKOJIOI'NIECCKOro BOCIIMTAHUA:
e C(HOPMMPOBAHHOCTb 3KO/IOTMYECKON KyNbTypbl, OCO3HaHWE r106a/1bHOro
XapakTepa 3K0N0rnyecknx npobnem;
e MNJIAHNUPOBaHME W OCYLUECTBMIEHNE [EACTBUIA B OKPYXKaloLLEein cpede Ha
OCHOBE 3HaHWS Lienel yCTOMYMBOro pasBUTUA Ye/lIOBEYECTBa;
e pacluMpeHvie OnbiTa AeATe/IbHOCTU 3KOI0MMYeCcKOo HanpaBieHHOCTU Ha
OCHOBE MMEHLLIMXCA 3HAHWIA MO PU3NKe.
IHEHHOCTU HAYYHOI'O MMO3HAHU:
e C(DOPMUPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HayKM;
e 0OCO3HaHWEe LEHHOCTU Hay4yHOW [esATeNlbHOCTW, FOTOBHOCTb B MpoLecce
N3yyeHUs (U3NKN OCYLLECTBNSATL MPOEKTHYIO W UCCNefoBaTeNbCKYHO
AeaTeNbHOCTb MHAMBUAYaNbHO U B Tpymne.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
e CaMOCTOATENILHO  (hOPMYNMPOBaTb W aKTyanusuposaTb  Mpo6nemy,
paccMaTpunBaTb ee BCECTOPOHHE,
e ONpPefenaTb Uenn AeATeNbHOCTU, 3afaBaTb MapaMeTpbl U KPUTEPUU KX
[LOCTKEHMS,
e BbIABNATL 3aKOHOMEPHOCTM W TMPOTUBOPeYNs B paccMaTpuBaeMbiX
(OU3NYECKMX ABNEHUSIX;
« paspabaTbiBaTb MN/aH PeLleHns NPo6eMbI C YYETOM aHaM3a UMEHOLLNXCS
MaTepuaibHbIX N HEMaTeEpPUa/IbHLIX PECYPCOB;
e BHOCUTb KOPPEKTMBblI B [eATE/IbHOCTb, OLleHMBaTb COOTBETCTBUE
pe3ynbTaToB LENsaM, OLEeHBaTb PUCKM NOCNEACTBUN AeATENIbHOCTY;
e KOOPAWHWPOBATL W BLINONHATL pPaboTy B YCNOBUAX peasibHOro,
BUPTYaNlbHOro 1 KOMOMHMPOBAHHOIO B3aMMOENCTBUS;
e pa3BMBaTb KPEATUBHOE MbILLI/IEHWE MPU PELLEHNN XN3HEHHbIX NPo6IeMm.
ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.
e BMAAETb Hay4yHOW TEPMUHOMOIMEN, K/OYEBLIMU MOHATUAMU U MEeTOAaMM
(hM3MYECKOI HayKM;
e BMAfeTb  HaBblkaMW  y4yeBHO-UCCNEAOBATENbCKOW U MPOEKTHOM
[esATeNIbHOCT B 06/1aCTU  (PU3UKK, CMOCOBGHOCTLIO W TOTOBHOCTbIO K



CaMOCTOATE/IbHOMY MOWCKY MeTOLOB pelleHns 3afa4y  (hU3M4ecKoro
COAepXXaHus, MPUMEHEHMIO Pa3/IMYHbIX METOAO0B NMO3HAHUS;

BfageTb BUAaMM [eATeNIbHOCTU MO MOSYYEHUKD HOBOTO 3HAHWA, ero
NHTeprpeTaLmun, NpeobpasoBaHNIo N MPUMEHEHMIO B Pa3/INYHbLIX YUYeOHbIX
CUTyauusx, B TOM 4YuCNe Mpu COo34aHUN y4ebHbIX MPOEKTOB B 06/1aCTU
OU3NKN;

BbISBNATb MPUYMHHO-CNEACTBEHHbIE CBA3W W aKTya/M3npoBaTb 3afady,
BblABUraTb rUMoTesy e& pelleHns, Haxo4uTb aprymeHTbl 1S
[0Ka3aTeNibCTBa CBOMX YTBEPXKAEHWIA, 33faBaTb MapamMeTpbl U KpUTepum
peLleHuns;

aHa/IM3MpoBaTb MOJyYEHHbIE B XO4e pelleHns 3afjayn  pesynbTaThl,
KPUTUYECKM OLIEHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBAaTb N3MEHEHNE B
HOBbIX YC/0BUSX;

CTaBUTb K (hopMynmMpoBaTb COBCTBEHHbIE 3adayy B 006pa3oBaTe/lbHOM
[eATeNbHOCTA, B TOM YMCe NPY U3yHeHNN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTyaLMAM, OLLEHMBATb MPUOBPETEHHDINA OMbIT;
YMeTb MEPEeHOCUTb 3HaHWA N0 (M3MKe B MNPAKTUYECKyr0 006/1acTb
XN3HeLeATeIbHOCTH;

YMETb MHTErpmMpoBaTb 3HaHWUSA U3 pasHbIX NPeAMETHbIX 06/1acTe;
BblABUraTb HOBbIE MAEW, NpednaraTb OpUrnMHasIbHble MOAX0Ab! U PeLLeHNS;
CTaBUTb NPO6IeMbI 1 3a[a4u, JOMYCKaKOLLME a/lbTEPHATUBHBIE PELLIEHUS.

Pabora c nndopmanueii:

BNafeTb HaBblKamy MOMYyYeHUs MHDOPMaUUN (PU3NYECKOTO COAEpPXKaHUs
M3 UCTOYHWKOB pPa3HbIX TUMOB, CaMOCTOSTENIbHO OCYLLECTBNSATb MOUCK,
aHan3, cUCTeMaTM3auMio U UHTepRpeTaumio MHGopMaumn pPasnyHbIX
BWAOB 1 (hOpM NpeAcTaBIeHs;

OLeHMBATb AOCTOBEPHOCTL MHOPMALNN;

MCMONMb30BaTb CPEACTBA  WH(OPMAUMOHHBIX M KOMMYHUKALMOHHbIX
TEXHO/IOTMA B PELUeHUM  KOTHUTMBHbIX, KOMMYHMKATUBHbLIX U
OpraHu3aumoHHbIX 3aga4 ¢ cobntofeHnem TpeboBaHUn  3PrOHOMMKM,
TEXHUKM 6e30MacHOCTWN, TUTMEHbI, PECYPCOCOEPEXEHUs, MPaBOBbLIX U
3TUYECKUX HOPM, HOPM MHOPMaLMOHHOM 6e30NacHOCTY;

co3faBaTb TEKCTbl (PU3MYECKOr0 COAepXKaHusA B pas3/iNyHbIX (hopMaTax C
YYETOM Ha3HayeHuUs WHDoOpMauum W LUeeBo ayauTopuu, BblGupas
ONTUMa/IbHYIO (hOPMY MpPeACTaBEHNS U BU3yasin3aL K.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

OCYLLECTBNATb O6OLEeHMe Ha ypokax (M3MKM W BO BHEYPOUHOM
[eATeNIbHOCTY;



pacno3HaBaTb MPeAnoOCbIIKA  KOH(IUKTHBIX CUTyauuMil 1 CcMsAryaThb
KOH(NKTBI;

Pa3BEPHYTO M NIOFMYHO M3naraTb CBOK TOYKY 3PeHUs C UCMO/b30BaHMEM
A3bIKOBbIX CPeLCTB;

MOHMMaTb W WCMOMb30BaTb  MPeMMyLLecTBa  KOMaHAHOW
NHAVBUAYa/TbHOW paboThI;

BbIGMpaTb TEMaTUKy M METOAbl COBMECTHbIX AEACTBUI C YYETOM 0OLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONIEKTUBA;

NpUHUMaTb LEeNM  COBMECTHON [eATe/lbHOCTW, OpraHv3oBbIBaTb W
KOOPAMHMPOBaTL AEWCTBUA MO €€ [OCTMDKEHUIO: COCTaBfsATb MaH
[NeNCTBUIA, pacnpeensTb poau ¢ yYETOM MHEHWUIA YHaCTHNKOB, 06CYXXAaTb
pe3ynbTaTbl COBMECTHOW PaboThl;

OLleHMBaTb KayeCTBO CBOEro BKMaJa M KaXAOro yyaCTHMKA KOMaHbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

npegnaraTb HOBble MPOEKTbl, OLEHMBaTb WAEW C MO3ULUN HOBU3HBI,
OPUTMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTB/IATL MO3UTUBHOE CTpaTernyeckoe MOBEAEHME B Pas3/INYHbIX
CUTyauusax,  MNpOsBNATb  TBOPYECTBO U BOOOpaxeHue,  OblTb
NHULNATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSATE/IbHO  OCYLLECTBNATbL  MO3HaBaTe/lbHYH  AeATe/IbHOCTb B
06nacTM (U3NKNU WM acTPOHOMWUW, BbISBNATL MPO6MEMbl, CTaBUTb U
(hopMynnpoBaTb COOCTBEHHbIE 3afauln;

CaMOCTOSATE/IbHO COCTaBNATb MaH PeLleHns PacHETHbLIX M KaueCTBEHHbIX
3afa4, nnaH BbIMOSHEHNA MPaKTUYECKOW paboTbl C YYETOM MMEOLMNXCS
PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN N NPeAnoYTeHWIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

paclwmpATb  paMKM  y4yebHOro npegmera Ha  OCHOBE  JIMYHBIX
NpeanoYTeHUI;

[enaTb O0CO3HaHHbIN BbIOOP, aprymMmeHTUpoBaTb €ro, 6parb Ha cebs
OTBETCTBEHHOCTb 3a PeLLeHNe;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

cnoco6cTBoBaTh (HOPMUPOBAHUIO U MPOSIBNIEHUIO 3pyauuMnM B 061acTu
(bM3MKK, MOCTOSHHO MOBbILWATL CBOW 06pa3oBaTefilbHbIA U KYNbTYPHbIi
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

faBaTb OUEHKY HOBbIM CUTYalUAM, BHOCUTb KOPPEKTUBLI B AEATE/IbHOCTD,
oueHmnBaTb COOTBETCTBUE PE3YNLTATOB LENAM,



e BNafieTb HaBblKaMW MNO3HABaTE/IbHOM  pediieKCUN  Kak  OCO3HaHWSA
COBepLUaeMbIX AENCTBUA N MbICIIUTENbHBLIX MPOLECCOB, UX Pe3y/bTaToB U
OCHOBaHWIA;

e UCMOMb30BaTb MPUEMBbI pediieKcUn AN OLEHKU CUTyauumun, Bblbopa
BEPHOI0 pPeLLeHuns;

e YMEeTb OLIEHMBATb PUCKN MU CBOEBPEMEHHO MPUMHMMATb PELLUEHUA MO UX
CHWKEHWIO;

e MNPUHUMATb MOTMBbLI W aprymeHTbl APYruX npu aHaamse pesynbTaToB
NeATeNbHOCTY;

e NPUHUMaTb Cebs, NOHMMas CBON HEAOCTATKN U AOCTOUHCTBA;

e TMPUHMMATb MOTMBbI W aprymMeHTbl APYrvx MNpU aHanuse pes3ynbTaToB
NesATeNbHOCTY;

e NpW3HaBaTb CBOE NPaBO M NPaBO APYrMx Ha OLLNOKW.

B npouecce AOCTMXKEHMSI NMNYHOCTHbLIX Pe3y/NbTaTOB OCBOEHWS MporpaMMbl MO
(hM3nKe [N YPOBHA CpeAHero O0O6LLUero 06pa3oBaHMs Y  00y4YatOLLMXCS
COBEpPLUEHCTBYETCA 3MOLIMOHASIbHbI NHTENEKT, npeanonaratoLunin
ChopMM1POBaHHOCTb:

e CaMOCO3HaHMS,  BK/KOYAlOLIEro  CrOCOOGHOCTb  MOHMMaTb  CBOE
3MOLMOHa/IbHOE COCTOSIHME, BUAETb HanpaBeHUs pasBUTUS COOCTBEHHOM
3MOLIMOHASIbHOI Cpepbl, ObITb YBEPEHHLIM B CEOE;

e CaMOpPEryNMPOBaHUs, BK/OYAOLLErO CaMOKOHTPO/b, YMEHME MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MNOBefEeHMe, CNOCOOHOCTb aaanTMPOBATbCA K
3MOLMOHA/IbHLIM M3MEHEHUSIM N MPOSBAATL TMOKOCTb, OblTb OTKPbITHIM
HOBOMY;

e BHYTPEHHEN MOTUBALMK, BK/IOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LIENN
1 ycnexy, onTUMN3M, UHULIMATUBHOCTb, YMEHWNE [eACTBOBaTb, UCXOAs U3
CBOMX BO3MOXHOCTE;

e 3MMATUK, BK/KOYAKOLWEA CMNOCOBHOCTL MNOHMMAaTb  3MOLIMOHA/IbHOE
COCTOSIHME APYruX, Y4YuUTbiBaTb €ro MNpW OCYLLECTB/IEHUN OOLLEHNS,
CMOCOOHOCTb K COUMYBCTBUIO 1 CONEPEXNBAHUIO;

e COUMaNbHbIX HaBbIKOB, BK/OYUAOLLIMX CMOCOBGHOCTb  BbICTPaMBaTb
OTHOLUEHWA C APYrMMW NHOAbMK, 3ab0TUTLCS, MNPOSBNATb MHTEPEC U
paspeLuaTtb KOHMINKTbI.

IHNPEAMETHBIE PE3YJIBTATBI

K KOHUy 00y4eHus B 10 knacce NpeOMeTHble pe3ynbTaTbl Ha Yrny61éHHOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:



MOHMMaTb pPOfb  (M3MKM B 3KOHOMUYECKOW,  TEXHONOrMYECKO,
9KOJIOTUYECKON, COUMaNbHOM W 3TUYECKOM Ccdiepax [AedATesIbHOCTU
4esioBeKa, Posib Y MeCTO (JM3MKN B COBPEMEHHOM Hay4HOW KapTuHe MUpa,
3HayeHWe onucaTe/lbHOW, CUCTEMATU3UPYIOLLEN, OOBACHMUTENbHOW U
MPOrHOCTUYECKOW  (OYHKUMA  (PU3MYECKO  Teopum —  MeXaHWKMU,
MOMEKYIIPHOM (DM3UKN N TEPMOAUHAMUKK, POSb (PU3NYECKON Teopun B
(hopmmpoBaHNK NPeACTaBEHNI O (IU3NYECKOI KapTUHE MUPa;

pas3nyatb YCNOBMS NPUMEHMMOCTU MoOAene (PU3NYECKUX Ten W
MpoLeccoB (SBNEHWUA): WHepuUManbHas cuUcTeMa OTCYETa, abCOMOTHO
TBEPAOE Teno, MmartepuasibHas TOYKa, PaBHOYCKOPEHHOE [BMXKEHUE,
cBOOOAHOEe NajeHWe, abCoOMOTHO ynpyras fAedopmaums, abCcooTHO
yrpyroe v abCcosItOTHO HeYNPYroe CTO/IKHOBEHUS, MOLENN rasa, XXUAKOCTY
N TBEPAOro (KpUCTaIMYECKOro) Tena, naeanbHblil ras, ToUYeYHbIA 3apsag,
OAHOPO/HOE 3N1eKTPUYECKOe MoJe;

pasnnyatb YcnoBus (rpaHuubl, 061acT) NPUMEHUMOCTA (PU3NYECKMX
3aKOHOB, MOHMMaTb BCEOOLLMIA XapaKTep (PyHAaMeHTa/lbHbIX 3aKOHOB U
OrpaHMYeHHOCTb MCNO/Mb30BaHNSA YaCTHbIX 3aKOHOB;

aHaM3MpoBaTb W OOBACHATb MeXaHWYeCKMEe MpPOLECChl U ABMEHNUS,
MCNONb3YS OCHOBHbIE MOMIOXKEHNA W 3aKOHbI MeXaHUKWN (OTHOCUTENIbHOCTb
MEXaHWYeCKoro ABWXKeHWs, (hopMy/bl KMHEMATUKM PaBHOYCKOPEHHOIO
ABWKEHWs, npeobpa3oBaHua anunes ANs CKOPOCTM U MepeMeLLEeHUs,
3aKOHbl  HblOTOHa, MpUHUMN  OTHOCUTENbHOCTM  [anunes,  3akoH
BCEMMPHOIO TArOTEHWS, 3aKOHbI COXPaHEHWA MMMY/bCa Y MEXaHNYeCKOM
3HEPrun, cBsisb PaboTbl CUMbI C M3MEHEHMEM MEXaHUYEeCKON 3HEepruu,
YCNOBMSI paBHOBECUS TBEpPAOro Tena), MpuM 3TOM UCMO/Mb30BaTb
MaTeEMaTUYeCKOe  BblpaXXeHMEe  3aKOHOB,  YKasbiBaTb  YC/0BUA
MPUMEHNMOCTM (IN3NYECKNX 3aKOHOB: Npeobpa3oBaHuii Manunes, BTOPOro
W TPeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHeHUs WMNy/bca W
MEXaHNYeCKOW 3HEPrnn, 3aKOHa BCEMUPHOIO TATOTEHNS;

aHaM3MpPoBaTb U 0OBACHATb TEM/IOBbIE NPOLIECCHI N ABNEHMS, UCNOMb3YS
OCHOBHble nonoxeHns MKT 1 3aKOHbl MOMEKYNSPHON (DU3NKKA 1
TepMOAMHaAMWUKN  (CBA3b  [aB/IEHUS  WAealbHOro rasa Co  CpefHel
KMHETUYECKON 3Hepruein TEMoBOro [ABWXKEHWA W KOHLEHTpaumein ero
MONEKY/, CBA3b TemnepaTypbl BeLEecTBa CO CPEeAHEN KMHETUYECKON
3HEpruel TENI0BOro [ABMXKEHUS Er0 YacTULl, CBA3b AABNEHWNSA UAEa/TbHOrO
rasa C KOHLEHTpaumer MOJieKyn W ero TemnepaTypoi, ypaBHeHue
MeHaeneeBa—KnanenpoHa, nepBblil  3aKOH TEPMOAUHAMUKM,  3aKOH
COXpaHEHUs 3Heprun B TEMNJIOBbIX Npoueccax), Npu 3TOM MCNOMb30BaTb



MaTeMaTUYeckoe  BblpaXXEHMEe  3aKOHOB,  YKasblBaTb  YC/0BUA
MPYMEHNMOCTMN ypaBHeHNs MeHaeneeBa—KnanepoHa;

aHaM3npoBaTb W  OODBACHATb  3MEKTPUYECKME  ABMEHUS, MCMOMb3yA
OCHOBHbIE MMOMIOXXEHUS N 3aKOHbI 3NEKTPOANHAMMKM (3aKOH COXPaHEeHUs
3NEKTPUYECKOro  3apsaja, 3aKOH KynoHa, MOTEHLMAIbHOCTb
3N1EKTPOCTATUYECKOr0o MONsA, MNPUHLUMM  CYNeprnosvLumMmn  3neKTPUYECKnX
Mosieil, Npn 3TOM YKasbiBasi YCMOBUA NPUMEHMMOCTU 3akoHa KynoHa, a
TaKXXe MPaKTUYECKN BaKHble COOTHOLLEHMS: 3aKOHbl Oma Ansi y4vacTka
Lenn n ANnd 3amMKHYTOW 3MeKTPUYECKON Lenu, 3akoH [hxoyns—SleHua,
npasuna Knpxrodga, 3akoHbl ®apages Ans aNeKTPonn3a);

OnucbiBaTb (PU3NYECKME MPOLECCHI U ABMNEHMS, UCMO/Mb3ys BENYMHBI:
nepemMeLLeHme, CKOPOCTb, YCKOPEHWE, MMMNY/bC TeNa U CUCTEMbI TN, CUNa,
MOMEHT CWNbl, AaBfeHWe, MOTeHUMaNlbHas 3HEPrusi, KMUHeTUYecKas
3HEPrus, MexaHW4yeckast aHeprusi, pabota Cu/bl, LEHTPOCTPEMUTENIbHOE
YCKOPEHUE, Cuna TSHKECTWU, CMMa YNpyroctu, cuna TPeHWs, MOLLHOCTS,
3Heprus B3aMMOAeNCcTBUA Tena ¢ 3eMNén BO/IM3M eé MOBEPXHOCTH,
SHEprus ynpyrov gegopmauun  MpY>XWHbI, KOMWMYECTBO TensoThl,
abconoTHas TemnepaTypa Tena, pabota B TEPMOAMHAMUKE, BHYTPEHHAS
3Heprus uaeanbHOro OJHOATOMHOrO rasa, paboTa WuiaeanbHOro rasa,
OTHOCUTEe/IbHadA BNaXHOCTb Bo3ayxa, KI14 wnaeanbHOro Tena0BOro
ABUraTens; sNeKTPUYECKoe nosne, HanpsXKEHHOCTb 3/1EKTPUYECKOro Nons,
HanpPsHKEHHOCTb MONA TOYEYHOro 3apsfa WAN 3apsHKEHHOro Lapa B
BaKyyme W B AWSNEKTPUKE, MNOTEHUMaNn 3M1eKTPOCTaTUYECKOro nons,
PasHOCTb  MOTEHUMANoB, 3NEKTPOABMXYLLAS  cufia, Cuna  TOKa,
HanpsbkeHWe, MOLUHOCTb TOKa, 3MeKTpuyeckasd EMKOCTb MJI0CKOro
KOHAEeHcaTopa, COMPOTUBMEHME Yy4acTKa Lenu C NOcCnefoBaTelbHbIM U
napannensbHbIM COeANHEHMEM PE3NCTOPOB, SHEPTUS ANEKTPUYECKOTO NONS
KOHAeHcaTopa;

00ObACHATb ~ OCOGEHHOCTM  MpPOTeKaHus  (DM3NYECKMX  SBNEHWIA:
MEXaHWYeCKOe [BWKEHME, TEMN0BOE [ABWXKEHWE 4YacTWUL, BeLLeCTBa,
TENN0BOE paBHOBECME, OPOYHOBCKOE ABWIKEHWE, Anddysns, ncnapeHue,
KUMNEHME W KOHAEeHcaL s, NNaBneHne U KpUCTanIn3aums, HanpaBneHHOCTb
Tennonepegayun, aNeKTpu3auna Ten, sKBUMOTEHLUMAIbHOCTL NMOBEPXHOCTY
3apsXKeHHOr0 NPOBOAHMKA;

NPOBOAUTbL UCCNEAOBAHNE 3aBUCUMOCTM OfHOI (IN3NYECKON BENNUMHbI OT
APYro €  WUCMONb30BaHMEM  MPSMbIX — U3MEpPeHWid, nNpu  3TOM
KOHCTPYMpOBaTb YCTAaHOBKY, (MKCUPOBaTb pe3ynbTaTbl MO/TyYeHHOM
3aBMCUMOCTM  (PU3NYECKUX BeNMUYMH B BUAE TpaMkoB C  Y4YETOM



abCONOTHBIX NOrpPeLHOCTEN N3MePeHWiA, fenaTb BbIBOALI NO pe3yibTaTtam
nccneaoBaHns;

MPOBOAUTb KOCBEHHbIE W3MEPEHUS (DMU3NYECKMX BEMMYMH, MPU 3TOM
BbIGMpaTb OMTMMasIbHbIA METO[ M3MePEeHUs, OLEeHMBaTb abCOMOTHbIE U
OTHOCUTE/IbHbIE NOrPELUHOCTU NPAMbIX N KOCBEHHbLIX M3MEPEHMWIA;
MPOBOAUTbL OMbITbI MO NPOBEPKE NPEANOXKEHHON TMNOTe3bl: NIaHUPOBaTb
9KCMEPUMEHT, coBMpaTb 3KCMEPUMEHTA/IbHYIO YCTaHOBKY, aHa/IM3MpOoBaTh
MONlyYeHHble pe3ynbTaTbl WU AenaTb BbIBOA O CTaTyce MpeoXeHHOW
rMNoTesbl;

cobnoaatb npasuna 6e3onacHoro Tpyda npv NPoBeAeHUN UCCNeA0BaHWU
B pamkKax Y4yebHOro 93KCrepuMMeHTa, MpakTUKymMa W y4yebHo-
NCCNeaoBaTeNbCKOM M MPOEKTHON AeATeNIbHOCTU C  MCMO/b30BaHMEM
N3MepUTENbHbIX YCTPOMCTB U NabopaTopHOro 060pya0BaHuS;

pelaTb pacyéTHble 3agaynm C SBHO 3afaHHOW W HesBHO 3afaHHOM
(hM3MYECKO MOfENbIO: Ha OCHOBaHUWM aHanm3a YCNoBusi 060CHOBbIBATb
BbIOOp  (hM3nMyecko MOAenn, OTBevalolen TpedboBaHMSAM  3adayu,
MNPUMEHATb  (POPMY/bl,  3aKOHbl, 3aKOHOMEPHOCTM W  MNOCTyNaThl
(hM3MYECKMX TEopUiA MpPU  UCMO/Mb30BaHMM MaTeMaTUYECKUX MeTOA0B
peLleHmns 3a4a4, NPOBOANTL Pacy&Tbl HA OCHOBAHUM UMEOLMXCS AaHHbIX,
aHanM3MpoBaTb pe3ynbTaTbl UM KOPPEKTMPOBaTb METOAbl PELUeHUst C
YUYETOM MOJTYHYEHHbIX Pe3y/bTaToB,;

pelaTb KayeCTBEHHble 3afaun, Tpebytoulme MPUMEHEHUS 3HAHWUIA K3
pasHbIX pa3fenoB Kypca MU3NKK, a TakKe MHTerpauumn 3HaHUn u3 apyrux
NpeMETOB eCTECTBEHHO-HAay4YHOro UWMKNA: BbICTPaMBaTb /IOrMYECKYHO
LIENOYKY PacCy>eHuli C ONOPOiA Ha N3YyYEeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
N (OM3NYECKIMe ABNEHWS;

MCMONMb30BaTb TEOPETUYECKME 3HAaHUA AN OObACHEHUS OCHOBHbIX
MNPUHLMNOB PaboTbl N3MEPUTESIbHBLIX MPUOBOPOB, TEXHUYECKNX YCTPONCTB
1 TEXHOMOTMYECKMX NPOLIECCOB;

NpUBOANTL NPUMEPbLI BK/Mada POCCUMIACKMX W 3apyOeXHbIX YYEHbIX-
(h)M3MKOB B Pas3BUTME HAyKW, B OOBACHEHME MPOLECCOB OKPYIKAMOLLETO
MWpPa, B Pa3BUTNE TEXHUKMN N TEXHONOTUNA;

aHaM3pPoBaTh M OLEHMBATb MOCNEeACTBUSA GbITOBOW 1 MPON3BOACTBEHHOM
AEATENIbHOCTU YENOBEKa, CBSI3aHHOM C (PU3MYECKMMM MpoLeccamu, ¢
MO3ULMIA 3KOMOrMYecKol 6e30NacHOCTI, NPeACTaB/IEHUNIA O paLOHaIbHOM
MPYPOAONO/b30BaHNM, a TaKKe PasyMHOM MCMO/b30BaHUM [OCTUMKEHNI
HayKM W TEexXHOMOrMin AN [anbHENLWero pasBUTUA  Yel0BEYECKOro
00LLecTBa;



MPUMEHSATL Pa3/IMyHble CNOCoObI PaboTbl C MHGOpPMaUMein PrU3nyHeckoro
COAepXaHus C  UCMOMb30BaHMEM  COBPEMEHHbLIX  MH(POPMALMOHHbBIX
TEXHOJIOTNiA, NPX 3TOM WUCMO/Ib30BaTb COBPEMEHHbIE MH(OPMALMOHHbIE
TEXHONMOTUW [ANs1 MOWCKa, MepepaboTKU W MpeabsaBleHns y4ebHOn U
Hay4HO-MoNyNApHOM NHOPMaLUK, CTPYKTYPMPOBaHUA U UHTEpnpeTauun
NH(OpMAaLMK, MOMYYEHHOW W3 Pa3/IMYHbIX WUCTOYHMKOB, KPUTUYECKU
aHa/M3MpoBaTb  MOMly4aeMyrd  MHgopmMauuMo M OueHMBaTb  eé
[AOCTOBEPHOCTb KaK Ha OCHOBE WMEIOLLMXCA 3HAHWIA, TaKk M Ha OCHOBE
aHa/M3a NCTOYHUKa MH(opMaLUN;

MNPOSBNSATH OpraHn3aUnoHHbIe 7 Nno3HaBaTe/lbHble YMEHUS
CaMOCTOATE/IbHOTO  MPUOBPETEHNA  HOBbIX  3HaHWA B MpoLecce
BbIMOJIHEHNA NPOEKTHbIX U Y4eBHO-MCCNe0BaTe/IbCKNX paboT;

paboTaTb B rpynmne C MWCMOMHEHVWEM Pa3/IMYHbIX COLMA/bHbIX POSEN,
NNaHMpoBaTb paboTy rpynnbl, paunoHanbHO pacrpeiensTb AedATeNlbHOCTb
B HeCTaHZapTHbIX CUTyauusx, afeKBaTHO OLEHMBaTb BK/AL KaXKAoro u3
YYaCTHMKOB FPYMbl B PeLLeHe paccMaTpuBaemor npobnemsl;

MPOSBNATL MOTMBALMIO K ByayLleit Npod)eCCUOHaNbHON AesATeNlbHOCTU MO
CneunabHOCTAM (PU3NKO-TEXHNYECKOTO NPOgnNs.

K KoHUy 06yuyeHusi B 11 knacce NpeAMeTHble pe3y/bTaTbl Ha Yray6néHHOM
YPOBHE [J0/KHbI OTPaXKaTb CPOPMMPOBAHHOCTL Y 0OYHAOLLIMXCS YMEHMWIA;

MOHMMAaTb  PONb  (M3MKM B 3IKOHOMMWYECKOW,  TEXHONOrMYeCKON,
COLMaNbHON N 3TUYECKON chepax AesTeNbHOCTM YenioBekKa, posib U MeCcTo
(PM3MKN B COBPEMEHHOW HAy4YHOW KapTUHe MWUpa, POSib acTPOHOMUW B
MPaKTMYECKON  [EeATENbHOCTM  YesloBeKa W [JajlbHeillemM  Hay4Ho-
TEXHNYECKOM Pa3BUTUW, 3HAYEHME ONUCaTesilbHOM, CUCTEMATU3NPYIOLLEN,
06BACHUTENBLHOW W MPOrHOCTUYECKOW (DYHKUUIA (DU3MYECKON Teopunm —
3NIEKTPOANHAMUKK, CMeLmasbHOW TeOpUU OTHOCWUTE/IbHOCTU, KBAHTOBOM
(PU3MKKN, POSb (PU3NYECKOW Teopun B (POPMUPOBAHUWN MPeLCTaBIEHNIA O
(hM3MYEeCKOM KapTUHe MUPa, MECTO (PU3MYECKON KapTWHbI MUpa B 00LLEM
PSAAY COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX NPeACTaB/IeHNIA O NPUPOLE;
pasnyatb YCNOBUS MPUMEHUMOCTU MOAeNed (U3NYeCKUX Ten MU
MpoLeccoB (IBMIEHUA): OAHOPOLHOE 3NEKTPUYECKOe U OLHOPOAHOE
MarHWTHOE NoNs, rapMoOHMYECKMe KoebaHus, MaTeMaTUYecKnin MasiTHUK,
NaeanbHbIA NPY>KUHHBIA MasTHWUK, FaPMOHMYECKME BOJHbI, WUAeabHbIiA
KonebaTenbHbIA KOHTYP, TOHKasA /IMH3a, MOAeneli aToma, aTOMHOro sa4pa v
KBAHTOBOW MO/e/IN CBETa;

pasnnyaTtb ycnosusa (rpaHuubl, 06/1aCT) NPUMEHUMOCTU (PU3NYECKUX
3aKOHOB, MOHMMATb BCEOOLUMIA XapakTep (PyHAAMeHTa/IbHbIX 3aKOHOB U
OrpaHMYeHHOCTb MUCMO/b30BaHNA YaCTHbIX 3aKOHOB;



aHa/IM3MpoBaTb N OOBACHATL 3MIEKTPOMArHUTHbIE MPOLECCH U ABMEHWS,
MCMOMb3ys OCHOBHbIE TMOJIOKEHNA U 3aKOHbl  3/IEKTPOAUHAMUKM 1
creyuasbHOM  Teopum  OTHOCUTENIBHOCTM  (3aKOH  COXpaHeHus
3NeKTpUYeckoro 3apaga, cuna Awmnepa, cwuna JlopeHua, 3aKoH
3NEKTPOMArHUTHOM  MHAYKUMW, npaBuno  JleHua, cBs3b  3A4C
CaMOUHAYKUUN B  3/IEMEHTE 3/IEKTPMYECKOM LEenM CO  CKOPOCTbLHO
M3MEHeHMs  CWMbl  TOKa,  MNOCTynaTtbl  CreuyuasbHOW — Teopuu
OTHOCUTENIbHOCTN SNHLUTENHA);

aHaM31POoBaTh N OOBACHATL KBAHTOBbIE NMPOLIECCHI U ABIEHNSA, UCMO/b3YA
MONOXEHUS1  KBAHTOBOW  (DM3MKM  (YpaBHeHWe  DWHWITEMHa  And
(hoTO3(h(heKTa, MepBbIA W  BTOPON nocTynatbl bBopa, npuHUMN
COOTHOLLIEHNA HeornpefenéHHocTein [eli3eH6epra, 3aKOHblI COXPaHEHUA
3apsf0BOro M MacCOBOr0 YMCesl U 3HEPrUn B AAEPHbIX peakumsx, 3aKOoH
pagnoakTMBHOIO pacnaga);

OMuCbIBaTb (PU3NYECKME MPOLECCHl U ABMEHUS, MCMNOMb3YA BENNYUHbI:
HanpPsKEHHOCTb 3/1eKTPMYECKOro Moss, NOTeHUMan 31eKTPoCTaTUYeCKoro
Mons, pasHOCTb MOTEHLMANOB, 3MeKTPOABMXKYLLAA CuMa, WHAYKUUA
MarHWTHOro Mnons, MarHUTHbIA NOTOK, cuna Amnepa, WHAYKTUBHOCTb,
ANIEKTPOABMXKYLLAA CuUNa CaMOMHAYKUUW, 3HEeprus MarHUTHOro Moss
MPOBOAHMKA C TOKOM, PENATUBUCTCKUA WMMY/bC, MOMHAsA 3Heprus,
3Heprus MokKos CBOOOAHON YacTuUbl, 3HEPIrMS W MMMNYNbLC (OTOHA,
MacCcOoBOe YMCNO U 3apsaj a4pa, SHeprus CBA3mn 84pa;

O0OBACHATL ~ OCOGEHHOCTM  MPOTEKaHUSt  (PU3NYECKMX  ABMIEHWNA:
3/IeKTPOMarHUTHas MHAYKUMS, CaMOVHAYKLMA, Pe30HaHC, UHTepdepeHLms
BOMH, AM(pakumsa, AMcnepcus, MOMHOe BHYTPEHHee  OTpPaXeHue,
(hOTO3NEKTPUUECKNIA apdekT (poToapdekT), anbha- M 6GeTa-pacnafbl
a4ep, ramma-usnydeHue agep, (YU3nMYecKme NPUHUUMBI CMEKTPasIbHOMo
aHasM3a 1 paboTbl fasepa;

onpefensTb HanpaeneHWe WHAYKLMW MarHMTHOro Mnons NpoBOAHWMKA C
TOKOM, Cu/bl AMMepa u cunbl JTopeHua;

CTPOUTb M300paXKEHMe, CO3aBaemMoe NIOCKUM 3epKasioM, TOHKOW JIMH30M,
N paccUMTbIBaTb €ro XapakTepucTUKu;

MPUMEHATb OCHOBOMOJIararoLme acTPOHOMUYECKME MOHATUS, TEOpUN WY
3aKOHbl AN  aHaiM3a WU 00BbACHEHWA  (PU3NYECKMX  MPOLLECCOB,
MpoucxXoaswmx B 3Bé3aax, B 3BE3AHbLIX CUCTEMAX, B MeXranakTU4ecKow
cpeae; ABMXKEHMSt HeBECHbIX Tef, 3B0NOLUMK 3BE3 U BceneHHON;
NPOBOAUTL  MCCMefoBaHMe 3aBUCMMOCTEN  (PU3NYECKUX BESIMYMH C
MCNONb30BaHMEM MPAMbIX W3MEPEHWIA, NpPU  3TOM KOHCTPYWMPOBaTb
YCTaHOBKY, (DMKCMpOBaTb  pe3y/bTaTbl  MOMYYEHHOW  3aBUCUMOCTU



(JM3NYECKMX BENMYMH B BUAe rpamkoB C Y4ETOM abCOMOTHBIX
MOrpeLiHOCTen  U3MEpPEeHWd,  fenatb  BbIBOAbI MO pe3yfbTaTam
nccnefoBaHus;

MPOBOAUTL KOCBEHHbIE W3MEPEHUS (U3NYECKMX BESIMUMH, NPU 3TOM
BblOVPaTb ONTUMa/IbHbIA MeTO[ WM3MEepPeHWs, OLeHMBaTb abCOMOTHbIE U
OTHOCUTE/IbHbIE NOMPELUHOCTU NPAMBIX N KOCBEHHbIX M3MEPEHWI;
MPOBOAWTL OMbITbl MO MPOBEPKE NPEAJIOKEHHOW TUMOTEe3bl: NJaHNMPOBaTb
9KCMEPUMEHT, COBMpaTb 3KCMEPUMEHTA/IbBHYIO YCTaHOBKY, aHa/IM3MpoBaTh
MoslyYeHHble pe3ynbTaTbl U AenaTb BbIBOL O CTaryce MpeasiodKeHHO
rmnoTessbl;

OMMCbIBaTb METO/bI MOTYYEHUS HAYYHbIX aCTPOHOMUYECKNX 3HAHWIA;
cobnogaTb npasuna 6e30MacHoOro Tpyda npv NpoBeAeHUN UCCe[0BaHNi
B pamKax Y4YeOHOro 9KCMepuMMeHTa, MNpakTMKyma W  Yy4eOHO-
NCCNeaoBaTeNbCKOM W MPOEKTHON [AeATeIbHOCTM C  MCMOJIb30BaHMEM
N3MepUTe/IbHbIX YCTPOMCTB 1 NabopaTopHOro 060pya0BaHuS;

pewarb pacyéTHble 3af4aynM C ABHO 3afaHHOW W HesBHO 3afaHHOW
()M3MYECKO MOAEeNbIo: Ha OCHOBaHUW aHasv3a YCNoBUA BblOMpaTb
(hm3myeckne Mmogenu, oTBevarowme TpebOBaHMAM 3afayun, MPUMEHATb
(hopMy/ibl, 3aKOHbI, 3aKOHOMEPHOCTU W MOCTYNaTbl (DU3NYECKMX TEOpUi
Mpy  UCMOMb30BaHUM  MaTeMaTUYecKUX METOAO0B  pelleHus  3ajad,
MPOBOAUTL PacY&Tbl HA OCHOBAHUWN MMEIOLLIMXCA AAaHHBIX, aHaIM3MPoBaThb
pe3ynbTaTbl U KOPPEKTUPOBATL METO/bI PELLUEHUA C YHETOM MOSTYyHEHHbIX
pe3ynbTaTos;

pelwaTb KayeCTBeHHble 3afauyun, Tpebylowme NPUMEHEHUS 3HaHWA ©3
pasHbIX pa3fenoB Kypca U3NKK, a TakKe MHTErpauuy 3HaHnin U3 gpyrux
NpeAMEeTOB eCTEeCTBEHHO-Hay4YHOro UMK/A: BbICTPamMBaTb J10rMYECKYHO
LIENOYKY pacCy>eHuiA C ONopoii Ha N3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU
N (BM3NYECKMe ABNEHWS;

MCMOMb30BaTb TEOPEeTUYECKMe 3HaHUA AN OO6bACHEHUS OCHOBHbIX
MPUHLMNOB PaboTbl M3MEPUTESIbHBLIX NPUOBOPOB, TEXHUYECKUX YCTPONCTB
N TEXHO/TIOMMYECKUX MPOLLECCOB;

NPYBOAMTL MNPUMEPbl BKMa4a POCCUMCKMX W 3apyOeXHbIX YYEHbIX-
(OM3NKOB B pPa3BMTUE HayKW, B OOBACHEHME MPOLECCOB OKPYXKatoLLero
MUpa, B Pa3BUTME TEXHUKM N TEXHOMOT WA,

aHa/IM3MpoBaTb N OLEHNBATb NOCNEACTBUSA ObITOBOI M NPON3BOACTBEHHON
[eATeNIbHOCTN YeNoBeKa, CBS3aHHOM C (PM3MYEeCKMMM MpoLeccamu, ¢
MO3ULMIA 3KOMOrMYecKor 6e30nacHOCTI, NPeACTaB/eHN O paLuyoHaIbHOM
MPYPOAOMNO/b30BaHNM, a TaKKe PasyMHOM MCMO/b30BaHUM [OCTUKEHNI



HayKW W TEXHONOrMA AOns [Ja/lbHEMLIero pasBUTUSI  Yen0BEYeCKOro
00LLecCTBa;

MPUMEHATb Pa3/IMYHbIe CNOCOObLI PaboTbl C MHOPMaLUMen HU3NYECKOro
COAEPXKaHWA C  WCNONb30BAHMEM COBPEMEHHBIX  UHHDOPMALMOHHBIX
TEXHO/OMMIA, NPU 3TOM MCMOMb30BaTb COBPEMEHHbIE NHHDOPMALMOHHbIE
TEXHONMOTUN AN MOWCKa, MNepepaboTKM M MpedbsBieHMs YY4EOHON |
Hay4HO-MONyNApPHOM MHOPMaLUK, CTPYKTYPMPOBaHUA U UHTEpnpeTauun
NHOPMaLMK, MOMYYEHHOW W3 pPasfMYHbIX WCTOYHWMKOB, KPUTUYECKMU
aHanM3MpoBaTb  NOMyYyaemMyrd  MHAOPMaUMKO U OUeHMBaTb €
NOCTOBEPHOCTb KaK Ha OCHOBE MMEKLLMXCS 3HAHWA, TaK U Ha OCHOBE
aHanM3a UCTOYHUKA UHopMaLMWK;

NPOsIBNSATH OpraHu3aLUnoHHbIe 7 no3HaBaTe/lbHble YMEHUS
CaMOCTOSATENILHOIO  NPUMOOPETEHMST  HOBbIX  3HaHWA B MpoLecce
BbINO/IHEHUS NMPOEKTHbIX 1 Y4ebHO-UCCNea0BaTeNlbCKUX PaboT;

paboTaTb B rpynmne C WCMNOMHEHWEM Pa3/IMYHbIX COLMaNbHbIX PONeN,
NNaHMpoBaTb PaboTy rpynnbl, paunoHasbHO pacnpeaenaTb AeaTeNbHOCTb
B HeCTaHAapTHbIX CUTYyaUMWsiX, afeKBaTHO OLEHMBATb BKMad KaXKAoro u3
YYaCTHUKOB FPYMnbl B PELLIEHNE PaCCMaTPMBAEMOI NPOBEMbI;

NPOsBNATb MOTMBALMIO K Byayliel NpothecCMoHabHOM AesTeNbHOCTM MO
crneumanbHOCTAM (U3MKO-TEXHUYECKOrO Npodunns.
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https://www.yaklass.ru/p/fizika/11-klass/osnovy-spetcialnoi-teorii-otnositelnosti-6928998/elementy-reliativistskoi-teorii-6927517

Pa3nen 4. KBantoBas pusuka

https://www.yaklass.ru/p/fizika/11-

4.1 KopnyckynspHO-BOHOBOMN fyann3m 6 klass/kvantovaia-fizika-
6928999/svetovye-kvanty-6929001

4.2 du3nka atoma 11 https://www.yaklass.ru/p/fizika/11-

® klass/kvantovaia-fizika-

4.3 V3ika aTOMHOTO A/pa 1 18 6928999/elementy-fiziki-atoma-i-

SNEMEHTAPHbIX HacTuL atomnogo-iadra-6928978
WToro no pasgeny 35
Pa3znea 5. Ctpoenue u 3Boonust Beesiennoii
https://www.yaklass.ru/p/fizika/11-
kl t ie-vsel i-

51 3neMeHTbl aCTPOHOMMM N aCTPOPU3NKM 10 il roe_n,'e e enno', )
6929002 /fizicheskoe-opisanie-
kosmicheskikh-tel-i-sistem-6928801

WToro no pasgeny 10
Paznea 6. PU3NYECKNIA NPAKTUKYM
6.1 ‘ PU3NYECKNIA NPaKTUKYM 15 15
WToro no pasgeny 15
Paszpen 7. VITOroBoe noBTopeHue
7.1 ‘ O6o6uatoLLee NOBTOPeHME 28
WToro no pasgeny 28
Pe3epBHOE Bpems 3
OBLUEE KOMTMYECTBO YACOB NO
W 170 21

NMPOIrPAMME



https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/svetovye-kvanty-6929001
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978
https://www.yaklass.ru/p/fizika/11-klass/kvantovaia-fizika-6928999/elementy-fiziki-atoma-i-atomnogo-iadra-6928978
https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801
https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801
https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801
https://www.yaklass.ru/p/fizika/11-klass/stroenie-vselennoi-6929002/fizicheskoe-opisanie-kosmicheskikh-tel-i-sistem-6928801

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

e ®usmka, 11 knacc/ KacbsaHoB B.A., OO6LIECTBO C OrpaHWYeHHOM
OTBETCTBEHHOCTHHO «[PO®PA»; AKLMOHEpHOe 006LlecTBO «l130aTenscTBO
«[l'pocBeLyeHme»

e ®usmka, 10 knacc/ KacbsaHoB B.A., OO6LLECTBO C OrpaHWYeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AKLMOHEepHOe 006LecTBO «l34aTensCTBO

«[lpocBeLyeHme»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.yaklass.ru

vpr.sdamgia.ru

ege.sdamgia.ru
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