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NMOACHUTEJIbHAA 3ATNMTUCKA

Mporpamma no ¢mM3MKe Ha YpoBHe cpeaHero obulero o6pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHUA U TpebGOBaHWA K pe3ynbTaTaM OCBOEHUS
OCHOBHOW 06pa3oBaTe/ibHOM NporpaMmsbl, NpeacTaBneHHbIX B POC COO, a Takxke
C YYE€TOM (pefepanibHOM paboyeit nporpaMMbl BocnUTaHMA U KoHuenuum
npenojasaHnsa yyebHOro npegmera «du3snka» B 06pasoBaTe/ibHbIX OpraHm3aumsax
Poccuiickoin ®enepaunn, peannsyronx 0CHOBHble 06pa3oBaTe/ibHble NMPOrpammbl.

Mporpamma no usnke onpegenset obssaresibHoe NpPegMETHOE COAep>KaHue,
yCTaHaB/MBAET PeKOMEHAYEMYHO MOC/ef0BaTe/IbHOCTb U3YUYeHUs TeM W pa3fe/noB
y4YebHOro rnpegmMeTta ¢ YYETOM MEXMNPeAMETHbIX U BHYTPUMNPEAMETHbIX CBA3EN,
NOrMKN  y4yebHOro rpouecca, BO3PACTHbIX OCOGEHHOCTENM  OOYy4aroLLMXCS.
MporpaMmma no (u3nke f[aéT NpefcTaBleHVMe O LUensx, COoAepXkaHuu, o0Lein
cTpatermm 06y4YeHUs, BOCMUTaAHUA W pPasBUTUA OOy4aloLUXCHA CpeAcTBaMu
yyebHoro npeameta «®Pu3nKa» Ha yriy61EHHOM YPOBHeE.

N3yyeHne Kypca (uU3MKu yrny6néHHOro YpOBHS MO3BOSSET peann3oBaTth
3ala4yM NpoecCUoHaNIbHOM OpyeHTauumn, Hanpas/ieHO Ha CO3faHue YCNOBU O/
NPOSAB/IEHUA CBOUX WHTE/NNEKTYa/IbHbIX M TBOPYECKUX CMOCOBHOCTEN KaXbIM
obyuvarowmnmcs, KoTopble HeobxoauMmbl  ANs  MPOAO/HKeHUA obpasoBaHuA B
opraHusaumsax npoeccMoHa/IbHOro 06pa3oBaHMA N0 Pas3/INYHbLIM - (PU3NKO-
TEXHUYECKUM W NHXXEHEPHbIM CreLMaIbHOCTAM.

B nporpamme no p1snke onpefenstoTcsa nnaHMpyemble pesysibTarbl 0CBOEHMUS
Kypca (W3MKM Ha YpOBHe CpeaHero o6uero o06pasoBaHUA: JIMYHOCTHbIE,
MeTanpegMeTHble,  NpeAMeTHble  (Ha  yrny6néHHOM  ypoBHe).  HayuHo-
METOA0/IONMYECKO OCHOBOW AN pa3paboTkM TpeboBaHWn K  NIMYHOCTHbLIM,
MeTanpeaMeTHbIM 1 MNPeAMeTHbIM  pe3ysibTatam  00y4aroLmnxcs, OCBOMUBLUMX
nporpaMmMy no pu3nke Ha ypoBHe CpefHero obLero o6pa3oBaHns Ha yriny61EHHOM
YPOBHe, SIB/IAETCA CUCTEMHO-AEATE/IbHOCTHbIN NOAXOA.

Mporpamma Mo (pu3nke BK/IKOYAET:

NaaHUpyemble pesynbTaTbl OCBOEHUS Kypca (hM3NKK Ha Yr1y61EHHOM YPOBHE,
B TOM 4YKC/le NpeAMeTHble pe3ysibTartbl Mo rogam o0by4deHus;

coAepykaHue y4yebHoro npeameta «Pur3nKa» Mo rogam ooy4veHus.

MporpaMma no (uU3MKe WUMEET MNPUMEPHbIA XapakTep ¥ MOXET ObITb
MCNOJIb30BaHa YUNTENSIMU PU3NKU AN1S1 COCTAB/IEHMUSA CBOMX paboymx nporpamm.

Mporpamma no (hM3nKe He CKOBbIBAET TBOPYECKYHD MHULMATUBY YyUnUTeNnen w
NnpesocTaBfifgeT BO3MOXHOCTM AN peann3aumn  pas/iMyHbIX  METOANYECKUX
NOAXOAOB K npenojaBaHUO (U3MKM Ha Yrny6néHHOM YpoBHe MNpu  YC/oBUU
COXpaHeHUs 0653aTe/IbHON YacTu COLEPXKaHUA Kypca.

du3nka Kak Hayka 0 Hambonee 06WMX 3aKOHaxX MpupoAbl, BbICTYMNas B
KayecTBe y4yeBHOro npegmeTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKNa4 B CUCTEMY



3HaHUI 06 oKpy>KatoLem mMupe. LLIKONbHbBIA Kypc U3MKN — CUCTEMOOOpasyoLLNiA
A1 eCTeCTBEHHO-HAY4YHbIX Y4ebHbIX MPeaMeToB, MOCKObKY (PU3NYECKME 3aKOHbI
neXkaT B OCHOBE MPOLECCOB W SABMEHWUA, MW3yYaeMbIX XUMUEN, OUONOrnen,
(hM3nMyeckon reorpaueir u  acTpoHOMMer. licnofnb3oBaHWE U aKTMBHOE
NPYMeHeHne (U3NYECKNUX 3HaHWA Onpefennnio XapakTep U OypHOe pasBuTue
pa3HO06pa3HbIX TEXHOOrMIA B chepe IHepreTmKM, TPaHCNOpPTa, OCBOEHUS KOCMOCA,
Nnosly4YeHNss HOBbIX MaTepuasioB C 3afaHHbIMK CBOMCTBaMU. W3yyeHue (QU3NKK
BHOCUT OCHOBHOW BKfaj B (POPMMPOBaHME eCTeCTBEHHO-HAY4YHOM KapTWUHbI MuUpa
obyyatoulerocs, B (hpopMmMpoBaHne YMEHU NMPUMEHSATb Hay4HbIA MeTOZ, NO3HaHWUA
MpY BbIMOSIHEHNN UMW YUYEOHbIX MUCCNef0BaHUN.

B OCHOBY Kypca (p13MKN Ha YpOBHe CpefHero obuiero obpasoBaHusa MOMOXKEH
PAL, MAEN, KOTOPble MOXXHO paccMaTpuBaTh KakK MPUHLMUMbI €r0 NOCTPOEHUS.

Npea UenocTHOCTW. B COOTBETCTBUW C Heil Kypc SIBISIETCA NOTMYECKU
3aBEPLUEHHBIM, OH COLEPXXWUT MaTepuan 13 BCeX pas3fenioB (IM3MKW, BK/IOYaeT Kak
BOMPOCHI K/1ACCUYECKOM, TaK U COBPEMEHHON (PU3NKMN.

Npea reHepanusaumMn. B COOTBETCTBUM C Helk mMaTepuvasn Kypca (U3UKK
00beAMHEH BOKpPYr (u3n4yeckmux Teopuit. Begywum B Kypce sBNseTcs
(hopMUpOBaHNe NPeACTaBNEHUA O CTPYKTYPHbIX YPOBHSX MaTepuu, BELLECTBE W
rnorne.

Npea rymaHunTapusaumn. EE peanusauumsa npegnonaraeT MCMosib30BaHWe
rymaHUTapHOro noteHumana (M3NYeCKOM HayKu, OCMbIC/IEHWE CBA3W Pa3BUTUS
(bM3NKKN C pasBUTMEM OOLLIECTBA, a TaKXKe C MUPOBO33PEHYECKNUMUN, HPABCTBEHHbLIMMN
N 3KONOTUYECKMMN NpobnemMamu.

Mpoea npuknagHoil HanpasneHHOCTW. Kypc Gu3nKn yrny6néHHOro ypoBHS
npeanosiaraeT 3HaKOMCTBO C LUMPOKUM KPYroM TEXHUYECKUX U TEXHOMOMMYECKNX
NPUIOXEHNIA N3YUYEHHbIX TEeOpUi 1 3akoHOB. [py 3TOM paccmaTpuBatoTCs Ha
YPOBHe 06LWNX NpeAcTaBfieHUA W COBPEMEHHble TEXHUYECKWe YCTPOICTBa, U
TEXHOJIOrnN.

Wpea 3Konorusauum peanvsyetcsa MNoOCpeacTBOM — BBEAEHWS  3/1EMEHTOB
coflepXXaHus, MOCBALWEHHbLIX  3KOMOrnyeckMMm  npobnemam  COBPEMEHHOCTH,
KOTOpble CBAi3aHbl C Pa3BUTUEM TEXHUKU W TEXHONOIMIA, a Takke 06CYKAeHUS
npobnemM paumoHasbHOro NPUPOLONO/b30BaHUSA U 3KOMOrMYeCcKon 6e30MacHOCTH.

OcBOeHMe cofepXkaHUa MporpamMmmbl Mo M3nKe AO0/HKHO ObiTb MOCTPOEHO Ha
NPUHLMNAxX CUCTEMHO-AEATE/IbHOCTHOIO noaxoga. Ana gusnkn peannsaums aTux
NPUHUMNOB 6a3MpyeTcsl Ha UCMOb30BaHNN CaMOCTOATENIbHOIO 3KCNepMMeHTa Kak
NOCTOSIHHO [EeNCTBYIOLWEro akTopa y4yebHoOro npouecca. Ana yrny6néHHoro
YPOBHSI - 3TO CUCTEMA CaMOCTOSTE/IbHOIO Y4YEHWYECKOro 3KCMepMEeHTa,
BK/IIOYAIOLLEr0  (PPOHTa/IbHbIE  YYEHUYECKME OMNbITbl MNP U3YYeHUU HOBOIO
maTtepuana, nabopartopHble paboTbl U PaboTbl NPaKTUKyma. [Mpu 3TOM BO3MOXKHbI



[iBa criocoba peanusaunm PU3NYecKoro rnpakTnukyma. B nepsom cryyvae npakTukym
nposogutca 6o B KoHue 10 v 11 knaccos, MBG0O Moc/e NepBoro M BTOPOro
Nonyroanii B KaXkaoM M3 3TUX KiaccoB. BTopoi cnocob — 3To MHTerpauus pabot
NpakTUKyma B CUCTeMy 1abopaTopHbIX paboT, KOTOpble MPOBOAATCA B npouecce
n3yyeHna pasgena (tembl). [Npu atom nopg pabotamy MNpPakTUKyma MOHMMAaeTcA
CaMOCTOATENIbHOE  UCCNefoBaHMe, KOTOpPOe MPOBOAMTCA MO PYKOBOZACTBY
CBEPHYTOro, 06006LLEHHOIO BMa 6e3 NoLwaroBoin NHCTPYKLUUN.

B nporpamme no (uM3nMKe CUCTEMA Y4YEHUYECKOrO 3KCMEPUMEHTa,
nabopaTopHbIX paboT M npakTMKymMa npeacTaBfieHa efuMHbIM nepevyHeM. Bbibop
TEMaTUKN NS 3TUX BULOB YYEHUYECKUX MNPaKTUYeCKMX PaboT OCYLLEeCTBSETCA
y4yaCTHMKaMy 06pa3oBaTe/lbHOro npouecca Ucxoas M3 0COBGEHHOCTEN NMOYPOYHOro
NNaHMPoOBaHUA W OCHalWeHnsa KabuHeta U3MKK. [pn 3TOM 06ecnevymBaeTcs
OBMafeHve 06y4yarLMMUCA YMEHUAMW MPOBOAUTL MpPAMblE U KOCBEHHbIE
N3MEPEHUS, WUCCNEeAOBaHUA 3aBUCUMOCTEN (PU3NYECKMX BE/IMYMH U TMOCTAHOBKY
OMbITOB MO MPOBEPKe NMpessIoXKeHHbIX TMMOTES.

Bosblloe BHUMaHWe yaenseTcs peLleHU0 PacHETHbIX 1 KaYeCTBEHHbIX 3aau.
Mpn 3TOM 4Ns pacyETHbIX 3a4a4 NPUOPUTETOM ABNAKOTCA 33[a4M C ABHO 3a[aHHOWN
N HEABHO 3afaHHOM (hM3MYECKOM MOAE/bO, MO3BONSIOLIME NMPUMEHATL U3YYEHHbIE
3aKOHbl W 3aKOHOMEPHOCTW KaK M3 OAHOro pasfgena Kypca, Tak U WHTerpupys
NPVYIMeHeHNe 3HaHWIA U3 pa3HbIX pa3genos. [N KayeCTBEHHbIX 3a4a4 NPUOPUTETOM
ABNAKOTCA 3afaHnA Ha 00bACHeHMe/npeacKasaHWe npPoTeKaHUs (U3NYECKUX
SBMEHNIA 1 MPOLECCOB B OKPYXXAMOLLEN XXN3HW, Tpebyrowme Bbl6opa (PU3MYECKOI
MOZeNn AN cuTyauMn NpakTUKO-OPUEHTUPOBAHHOIO XapaKkTrepa.

B cootBetcTBMY ¢ TpeboBaHnamMun ®IrOC COO k maTepmnasibHO-TEXHNYECKOMY
obecneyeHno y4ebHOro npouecca Kypc gpusnkun yriny6neEHHOro ypoBHSA Ha YpoBHE
cpefHero obuiero 06pa3oBaHUsA [O/MKEH WU3y4yaTbCA B YC/OBUAX MPEAMETHOrO
KabuHeTa. B KabuHeTe (MU3NKM [O0/MKHO ObiTb HeobXoaMmoe nabopaTopHOe
o6opynoBaHve ANs BbINOJIHEHWUS YKa3aHHbIX B NMporpamMmMe rno om3snke y4eHNUYeCKnX
OnbITOB, /1A60PATOPHbLIX PaboT M PaboT NPaKTUKYMa, a TakKe AeMOHCTPaLVoHHOe
060pyf0BaHMe.

JemoHcTpaumoHHoe ob6opygoBaHve (hOpPMUPYeTCs B COOTBETCTBUU  C
MNPUHUMNOM  MUHUMa/IbHOW  [OCTATOYMHOCTM UM obecreymBaeT  MOCTAHOBKY
Mepeyvync/ieHHbIX B MporpamMe Mo (U3MKe KIKYEBbIX AeMOHCTpaunin  ans
nccnefoBaHMA — U3y4vaeMblX — SIBJIEHWI W MPOLECCOB,  3MMUPUYECKUX U
(hyHOaMeHTa/IbHbIX 3aKOHOB, X TEXHUYECKMUX NPUMEHEHWIA.

NabopatopHoe o6opyfoBaHWE [N YYEHUYEeCKUX MPaKTUYeCKuX pabot
(hopMupyeTCca B BUAE TeMaTUYeCKMX KOMIMJIEKTOB U O6ecrneymBaeTca B pacuyérte
OAHOro KOMMJeKTa Ha fAByX oby4yalowmxcd. TemaTuyeckme  KOMMEKTbI
nabopaTopHOro 060pyoBaHUS [AO/MKHblI ObiTb MOCTPOEHbl Ha KOMMJIEKCHOM



MCMNOMb30BaHUN aHa/IOrOBbIX U LMPPOBbLIX NPUOOPOB, a TakKKe KOMIMbIOTEPHbIX
N3MepUTE/bHBLIX CUCTEM B BUAE LINQPOBLIX NabopaTopuii.

OCHOBHbIMW LeNsiMm n3y4veHns Gusnkm B 06LLEM 06pa3oBaHUKN SBMAKOTCS:

(hopMMpOBaHME WHTepeca W CTPEMJIEHUS O0O0YyYaloWUXCA K  Hay4YHOMY
M3YYEeHUIO  MpUPOAbl, PasBUTUE WX  WHTENNEKTYaslbHbIX W TBOPYECKMUX
CMOCOGHOCTEN;

pasBuUTME MNPeLCTaB/IEHWIA 0 HAay4YHOM MeTofe MO3HaHWA ¥ (hopMMUpoBaHKe
nccnefoBaTe/IbCKOro OTHOLLEHNS K OKPY>KAOLLMM SB/IEHUAM;

(hopMMpoBaHMEe Hay4YHOro MMPOBO33PEHMA KaK pesy/bTaTa M3y4YeHWs OCHOB
CTPOEHUsI MaTepun 1 PyHOAAMEHTa/IbHbIX 3aKOHOB (U3NKU;

(hopMMpoBaHNE YMEHNIN OOBACHATb ABMEHUSA C MCMO/b30BaHMEM (DU3MUYECKNX
3HaHWN 1 HayYHbIX [AOKa3aTe/IbCTB;

(hopMMpoBaHMe MpeAcTaB/eHNA O ponv (PU3MKKU ANS  pasBUTMA  ApPYrux
€CTEeCTBEHHbIX HayK, TEXHUKWN 1 TEXHOJIOIMNA;

passuTue npeacTaBneHni 0 BO3MO>XHbIX chepax oyayLen
NpoMeccMoHa/IbHOM  AeATENIbHOCTKN, CBA3aHHbLIX C  (U3MKOWM, MOAroToBKa K
Ja/ibHenweMy 00y4YeHMIO B 3TOM Harpas/ieHUN.

JOCTKeHMe 3TUX Leneil obecnevmBaeTcs peLleHreM Ccrefyrowmnx 3agay B
npotiecce n3y4vyeHUs Kypca PU3NKMN Ha YpPOBHE cpeaHero obuero obpasoBaHus:

nprobpeTeHne CUCTEMbI 3HAHUA 06 O6LMX (PM3NYECKMX 3aKOHOMEPHOCTSX,
3aKOHax, Teopusx, BK/1HOYas MeXaHWKY, MOJIEKY/ISIPHYHO (hM3NKy,
3NEeKTPOAMHAMUKY, KBAHTOBYH (DM3UKY W 3/1IEMEHTbI aCTPOU3NKN;

(hopMUPOBaHNE YMEHUI MPUMEHATb TEOPETUYECKNE 3HAHUS AJ19 OObACHEHNS
(DM3MYECKUX ABMEHUA B MNPUPOAE W A8 NPUHATUS MNPaKTUYECKUX PeLLueHuin B
NOBCEAHEBHOWN YXXN3HW;

OCBOEHMe CNOCO60B peLLEHNS Pa3INYHbIX 3afad ¢ SBHO 3aaHHON (h3MYeCKOoi
MOZeNblo, 3ada4y, nofpasyMeBatoLMX CaMOCTOATE/IbHOe CO34aHue (PU3NYecKom
MOJenu, afeKBaTHOW YCMOBMAM 3afavyuM, B TOM uucnie 3afady WHXEHEpPHOro
XapakTepa;

NOHUMaHMe (U3NYECKMX OCHOB ¥ MPUHLUMNOB [EUCTBUA TEXHUYECKUX
YCTPOMCTB 1 TEXHO/IOMMYECKNX NPOLECCOB, UX B/IMSHMSA Ha OKPY>KAIOLLYHO CpeLy;

OBNafieHWe MeToJamMn CamMOCTOATE/NIbHOrO MIaHMPOBaHUA U NPOBEAEHUS
(M3NYECKUX  IKCMEPMMEHTOB, aHaJmM3a W MHTepnpetaunm  MHhopmauunu,
onpeaeneHnst 4OCTOBEPHOCTM MOMYYEHHOr0 pe3ynbTara;

CO3JaHne YCNOBUIN ANs pasBUTUS YMEHWA MPOEKTHO-MUCCNefoBaTe/IbCKON,
TBOPYECKOWN [eATeNbHOCTY;

pa3BUTUE MHTepeca K chepaM MpoteCCUOHa/IbHOWN AesATeNbHOCTU, CBA3aHHOWN
¢ (bnsnkoin.



B cooteetctBUMM ¢ TpeboBaHuAMM DPIOC COO yrny6néHHbIA YpPOBEHb
n3ydeHnss ydebHoro npegmeta «®PusnkKa» Ha YpPOBHe cpefHero o6uiero
obpasoBaHMNs  BblOMpaeTcs  00yYaroLWMMUCH, MNAHUPYHOLWMMW  MPOAOIHKEHME
06pa3oBaHMs NO crneumasibHOCTAM (PU3MKO-TEXHUYECKOro Npoduns.

Ha n3yueHne unsnkn (yrny6néHHbIn YpOBEHb) Ha YPOBHE CPeAHEro 06LLUero
o6pazoBaHus otBoamTcsa 340 yvacos: B 10 knacce - 170 yacoB (5 4acoB B Hefento),
B 11 knacce - 170 yvacos (5 4acoB B Hefento).

Mpepnaraembii B Nporpamme nNo (U3MKe MepeveHb N1abopaTopHbIX W
NPakKTUYeCcKUX paboT ABNSETCA PEKOMEeHAO0BaHHbIM, Y4UTeNb [Aenaet Bblibop
npoBefeHUss abopaToOpHbIX pPaboT U OMbITOB € YYETOM WHAMBUAYAbHbIX
0COBEeHHOCTEN 06yyatoLLMXCS.



COOEP>XAHWE OBYYEHUA
10 KNNACC

Paszgen 1. Hay4Hblii MeTod No3HaHUA NpUpo[bl.

du3nka - (pyHAameHTa/IbHasi Hayka 0 npupoge. Hay4Hblii MeTOog No3HaHWUA W
MeToAbl UccnegoBaHna (U3NYECKUX SBIEHWUI.

DKCNepuUMEHT 1 Teopus B Mpouecce MO3HaHWA npupoAbl. HabnwogeHwe u
3KCMepUMEHT B (DN3MKe.

Cnocobbl M3MepeHUs (U3NYeCKNX BeNnYnH (aHasorosble ¥ UUMPOBbIE
N3MepuTesibHble NPUOOPLI, KOMMbIOTEPHbIE AAaTYMKOBbIE CUCTEMBI).

lMorpewHocTM  U3MEPEHUn  (M3MYECKMX  BeNnYMH  (abcontoTHas W
OTHOCUTE/IbHAas).

MogenunpoBaHne (U3NYECKUX SABMNEHWIA 1 NPOLECCOB (MaTepuanibHasi TOYKa,
abCcoNTHO TBEPAOE TENO, naeasbHas XXNAKOCTb, NAeasbHbIA ra3, TOYeUHbIN 3apag).
funoTte3a. PU3NYECKNIA 3aKOH, FPaHULbl ero NMPUMeHUMOCTU. dusnyeckas Teopus.

Ponb 1 MecTo (hM3NKM B (POPMUPOBAHUM COBPEMEHHON Hay4YHOW KapTuHbI
MUpa, B NPaKTUYECKON AeATeNIbHOCTU MOAEN.

YUeHUYEeCKNIA 3KCNEepPUMeHT, nabopaTopHble paboTbl, NPaKTUKYM.

M3mepeHure cunbl TOKa U HanpsXeHUs B Lieny MOCTOSIHHOIO TOKa Npv NoMoLLm
aHa/IoroBbIX ¥ LMUQPOBLIX N3MEPUTE/bHBLIX NPUOOPOB.

3HakoMCTBO C uudgpoBoi nabopatopuein no usmke. Mpumepbl M3MepeHUs
(OM3MYECKNX BENIMYMH MPU NOMOLLM KOMIMbIOTEPHbIX AaTHMKOB.

Pasgen 2. MexaHuKa.

Tema 1. KnHemaTuKa.

MexaHnuyeckoe AagwkeHne. OTHOCUTENIbHOCTb MEXaHMYECKOro [ABUXKEHUS.
Cuctema OTCUETA.

Mpamasa n obpaTHas 3a4a4n MeXaHUKMN.

Pagnyc-BeKTOp MaTepuasibHOM TOYKW, €ro MpoekuMm Ha OCU CUCTEMbI
KoopauHat. TpaeKTopus.

MepemelleHne, CKOpPOCTb (CpefHsAs CKOPOCTb, MrHOBEHHas CKOPOCTb) W
YCKOpPEHME MaTepuasibHOM TOYKM, WUX MPOEKUMM Ha OCM CUCTEMbI KOOPAMUHAT.
CnoXxeHue NepemMeLLeHNIA 1 CNOXEHME CKOPOCTEN.

PaBHOMepPHOe 1 paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABVKEHME. 3aBUCUMOCTb
KOOpAMHAT, CKOPOCTKU, YCKOPEHUA W MYTU MaTepUanibHON TOUKM OT BPEMEHU U UX
rpacuKu.

CBobogHOe nageHue. YCKOpeHWe CBOOOAHOro nageHusa. [BukeHuwe Tena,
OPOLLUEHHOr0 MoA Yr/ioM K FOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTM W
YCKOPEHUsi MaTepuasibHOM TOYKN OT BPEMEHU W UX TPagnKK.



KpuBonuHeinHoe  aBwXeHue.  [BuKeHWe  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTW. YTNoBas U JIMHeNHas cKopocTb. lMepuof M yacToTa obpalleHus.
LleHTpocTpemuTencHoe (HOpPMaibHOE), KacaTesbHoe (TaHreHUWasibHoe) U MNoJSIHoe
YCKOpeHVe MaTepuaibHOM TOUKMN.

TexHUYeckne YCTPOMCTBA W TEXHO/IOTMYECKMe MpOLecchbl:  CNUAOMeTP,
[BVKEHWE CHapsL0B, LernHble, LecTepéHyaTble 1 peMEHHbIe nepeaayn, CKOPOCTHbIe
INPTBI.

JeMoHCcTpaymn,

Mogenb cucteMbl OTCYETa, WIMKOCTPAUMA KUHEMATUYECKUX XapaKTepuUCTUK
LBVKEHWS.

Cnocobbl uccneaoBaHNA ABVKEHWIA.

MnntocTpauus npefensHOro nepexofa v 3MepeHne MrHOBEHHOM CKOPOCTMW.

MpeobpasoBaHve OBUXEHWUI C UCNOSIb30BAHWEM MEXaHW3MOB.

MaseHve Ten B BO34yXe W B paspeXXeHHOM NPOCTPaHCTBeE.

HabntogeHve [BWXeHWA Tena, OPOLIEHHOrO MOA Yr/IOM K TFOPU3OHTY W
rOPU30HTA/ILHO.

HanpasneHne cKopocTn Npu ABUMXKEHUM MO OKPYXXHOCTMU.

lMNpeobpa3oBaHMe YrnoBOWN CKOPOCTU B pPefyKTOpe.

CpaBHeHMe nyTein, TPaeKTOpPWIA, CKOPOCTEN ABVXKEHWUA OLHOIO U TOrO XXe Tena
B pa3HbIX CUCTEMax OTCYETA.

YUeHNYeCKNiA IKCNepuMeHT, labopaTopHble paboTbl, NPaKTUKYM.

M3yueHne HepaBHOMEPHOrO ABWPKEHWA C Le/bi0 OrpefenieHnss MrHOBEHHOM
CKOpOCTMW.

M3mepeHre ycKopeHus Npu MpsMOSIMHENHOM pPaBHOYCKOPEHHOM [BVKEHUU
MO HaK/IOHHOM MJIOCKOCTMU.

ViccnepoBaHne 3aBMCMMOCTM MyTW OT BPEMEHW MpY  PaBHOYCKOPEHHOM
ABVXEHNN.

N3mepeHne YCKOpEeHUS csobogHOro nafeHns (pekomMeHZ0BaHO
MCNOJb30BaHne LngpoBor naboparopun).

N3yuyeHre aBmKeHNA Tena, 6pOLLEHHOr0 ropM3oHTa/IbHO. poBepKa rmnoTessbl
0 NpPAMOM MNPONOPLMOHA/ILHON 3aBUCMMOCTU MeXAy [a/lbHOCTbIO Monéta u
Haya/IbHOM CKOPOCTbO Tena.

N3yueHvne [aBMKEHUA Tena MO OKPY>XXHOCTU C MOCTOSAHHOW MO MOAYSO
CKOPOCTLIHO.

VccnepgoBaHue 3aBUCMMOCTU Nepuoja 06paLleHns KOHMYEeCKOro MasTHMKa oT
ero rnapameTpos.

Tema 2. JnHamuKa.



MepBblin 3akOH HblOTOHA. VIHepuunanbHble CUCTEMbI OTcYéTa. [puHUMN
OTHOCUTeNnbHOCTU [anunesd. HenHepumanbHble CUCTEMbl OTCYéTa (OnpeferneHue,
npumepsl).

Macca Tena. Cuna. lNpuHUMN cynepnosnuum cun.

BTopoit 3akoH HbOTOHa A1 MaTepuanibHOM TOUKMW.

TpeTnin 3aKoH HbOTOHA A4/19 MaTepuasibHbIX TOYEK.

3aKOH BCEMUPHOrO TAMOTEHUA. OKBUBANEHTHOCTb PaBUTALMOHHON U
NHEPTHOI Macchl.

Cwnna TsecTn. 3aBUCUMOCTb YCKOPEHWUsi CBOOOAHOM0 MafieHns OT BbICOTbI Haj
MOBEPXHOCTLIO MaHeTbl U OT reorpamyeckon WMpoThl. OBKeHne HeGECHbIX Ten
M MX CNYTHUKOB. 3akoHbl Kennepa. lNepBad KocMU4yeckass CKOpPOCTb.

Cuna ynpyroctu. 3akoH [yka. Bec Tena. Bec Tena, ABWXKyLLerocs c
YCKOpPeHueMm.

Cwuna TpeHus. Cyxoe TpeHue. Cunia TPEHNA CKOJIbXXEHNS U CUMa TPEHUSA MOKOS.
KoahpuumeHT TpeHmsa. Cuna cConpoTUBNEHUS NPU ABUKEHUMW TeNa B XXUAKOCTU U
rase, eé 3aBMCUMOCTb OT CKOPOCTU OTHOCUTE/NILHOIO ABUXKEHUS.

[asneHue. 'mgpoctaTtnyeckoe aasneHune. Cuna Apxnmega.

TexHUYecKMe YCTPOMCTBA M TEXHOMNOTMYECKME MNPOLECCHI: MOALMMHUKMN,
ABWXEHNE UCKYCCTBEHHbIX CNYTHNKOB.

JemMoHcTpayumn.

HabnofeHne ABMXeHUS TeNl B MHepPLMaIbHbIX N HEVHEPLMaIbHbIX CUCTEMaXx
OTCYETA.

MpUHUMN OTHOCUTENIbHOCTH.

KayeHve pOByX UWIMHOPOB WM LIAPOB pPa3HOM Maccbl C OAMHaKOBbIM
YCKOPEHNEM OTHOCUTESIbHO HEMHEPLUMATIbHOM CUCTEMbI OTCYETA.

CpaBHeHWe paBHOAENCTBYIOLLEN MPUNOXKEHHBIX K Tefly CU C NPOU3BELEHVEM
MaccCbl Tefla Ha ero YCKOpeHne B MHepLUmnasibHOM CUCTeEMe OTCUETA.

PaBeHCTBO CWJ1, BO3HUKAIOLLMX B pe3y/ibTaTe B3auMOLENCTBUA Tel.

3mepeHne macc no B3auMOAENCTBUIO.

HeBecoMoCTb.

Bec Tena npu yCKOpPeHHOM MNoAbEME U NafeHUN.

LleHTpo6eXHble MeXaHU3MbI.

CpaBHeHMe CUN TPEHUA MOKOSA, KaYeHWUsi 1 CKOMbXEHWA.

YUeHUYECKNIA IKCMEPUMEH T, 1abopaTOopHble paboTbl, NMPaKTUKYM.

3mepeHne paBHOAEMCTBYIOLLE CUT NMpU ABMXKEHUM BpyCKa MO HakK/IOHHOM
NJI0CKOCTW.

MpoBepka runoTesbl 0 HE3aBUCMMOCTUM BpPeMeHW [BWXeHuA 6pycka Mo
HaK/I0OHHOW NIOCKOCTM Ha 3aflaHHOe PacCTosiHME OT ero mMacchl.



ViccnepgoBaHue 3aBUCUMOCTM CWUM YMNPYTOCTU, BO3HUKAIOWNX B MPY>XXUHE W
pe3nHOBOM 06pa3sLie, 0T UX AedopmaLmu.

N3yueHne ABVMKEHUA CUCTEMbI Tef, CBSI3aHHbIX HUTLHO, MEPEKMHYTON 4epe3
NErknin 60K.

N3mepeHne KoagumumeHTa TPeHUA MO BE/IMYUHE YI0BOro KOoaguumeHTa
3asucumoctn Frp(N).

VccnepoBaHune aBukeHUA 6pycKa Mo HakIOHHOW MJIOCKOCTU C MepeMeHHbIM
KO3(D(hMLUMEHTOM TPEHUS.

N3yyeHre ABUXEHUA Tpy3a Ha Basly C TPEHUEM.

Tema 3. CTaTuMKa TBEPLOro Tena.

AGCOoMOTHO TBEpAoe Teno. [llocTynartenbHOe W BpawaTeslbHOe ABMKEHME
TBEépAoro Ttena. MOMEHT CWIbl OTHOCUTE/NIbHO OCWU BpalleHusa. [1neyo cunbl.
CnoxeHuve cun, NPUIOoXEHHbIX K TBEpAOMY Teny. LIeHTp TaxecTu Tena.

Ycnosusa paBHOBECUA TBEPLOro Tena.

YCTON4YMBOE, HEYCTOMYMBOE, 6e3pa3/IMUHOe paBHOBECHE.

TexHuyeckne YCTPOMCTBA W TEXHONIOTMYECKUE MPOLECChI:  KPOHLUTENH,
CTPOUTENbHbIN KpaH, PeLléTyaTble KOHCTPYKLMN.

JeMoHCcTpaymn.

Ycnosusa paBHOBECUA.

Buabl paBHOBecUs.

YUeHNYeCKUIA 3KCNEPUMeH T, nabopaTopHble paboTbl, NPaKTUKYM.

ViccnegoBaHne ycnoBuiA  paBHOBECMA TBEPAOro Tena, WMEKLWEro ocCb
BpaLleHus.

KoHCTpynpoBaHMe KPOHLLUTENHOB W PacyéT Cun yrnpyrocru.

N3yyeHne yCcTOMYMBOCTU TBEPAOrO Tena, UMEKOLLEro naoLlasib ornopsbl.

Tema 4. 3aKOHbI COXPaHeHUsA B MeXaHUKe.

Mmnynbc matepuanbHOM TOUKKM, CUCTEMbl MaTepuaibHbIX ToYeK. LieHTp macc
CUCTEMbI MaTepuasibHbIX TOYeK. Teopema 0 ABUXEHMU LieHTpa macc.

MnNynbC cunbl 1 U3MEHEHWE MMMy bca Tena.

3aKOH COXpaHeHns UMMYbCa.

PeakTnBHOE [BUXKEHWE.

MOMEeHT uMMynbca MaTepuasibHOM ToukW. [peacTaBneHVe O COXpaHeHWUU
MOMEHTa UMMy ibCa B LIeHTPa/IbHbIX MONAX.

PaboTta cuibl Ha MaloM WM Ha KOHEYHOM nepemelleHnn. [ paduyeckoe
npescrasfieHne paboTbl CUSIbI.

MoOLLHOCTb CUnblI.

KuHeTuyeckas 3sHeprus maTepuasbHOM TOUKM. TeopemMa 06 W3MeHeHWUn
KWHETUYECKOWN 3HEeprnm maTepuanbHON TOUKMN.



MoTeHUManbHble U HenoTeHUWa/bHble CWUMbl. [lOTeHUManbHasA 3Heprus.
MoTeHUManbHaa 3Heprua ynpyro AeopMUpPOBaHHOW MNPYXXWHbI. [NoTeHumanbHas
JHEpPrmna Tena B 0AHOPOAHOM rpaBUTaLlMOHHOM MOJE. HOTeHLI,I/IaJ'IbHaFI SHEpPrunsa Tena
B rpaBuTauMOHHOM [Mofie OLHOPOAHOro LWapa (BHYTPWM W BHe Lwapa). BTopas
KOCMUYeCcKast CKOPOCTb. TpeTb KOCMUYeCKass CKOPOCTb.

CBs3b paboTbl HEMOTEHUMASIbHBIX CU/1 C U3MEHEHNEM MEXAHUYECKO 3Heprumn
cUCTeMbl Tesl. 3aKOH COXPaHEeHNs1 MeXaHNYeCKOW aHepruu.

Ynpyrvie v Heyrnpyrue CTo/IKHOBEHUS.

YpaBHeHUe bBepHynnv ana uaeanbHOM >XMAKOCTUM KakK CNeAcTBME 3aKOHa
COXpPaHEeHUs MexXaHWYeCcKOW 3Hepruu.

TexHu4Yeckme YCTPOMCTBA W TEXHOMOrMYECKMe MPOLIECChl: ABMXEHME PaKeT,
BOLOMET, KONEp, NMPYXXUHHbIA NUCTONET, TMPOCKOMN, (hUrypHOE KaTaHWe Ha KOHbKax.

JemMoHcTpaymn,

3aKoH coxpaHeHus nmnynbca.

PeakTVBHOE OBWXEHUe.

3mepeHne MOLLHOCTW CUSIbI.

3meHeHWe aHeprum Tena npu cosepLUeHnn paboThbl.

B3avMHble npeBpalleHns KUHETUYECKOW W MOTEHUMaIbHOW 3HEeprui npu
LeNCTBUN Ha TeNO CUMbI TAXKECTU W CUJIbl YNIPYTOCTU.

CoxpaHeHue aHeprum npy cBo604HOM MNafeHun.

YUYeHUYeCKNIA IKCNEePUMEH T, labopaTopHble paboThl, NPaKTUKYM.

N3mepeHrie nmnynbca Tena no TopMO3HOMY MyTW.

3mepeHne cusbl TArM, CKOPOCTU MOLENN 3/1eKTPOMOOUASA 1 MOLLHOCTU CU/bl
TATN.

CpaBHeHWe M3MEeHEHNS MMMy bca Tena ¢ UMNYbCOM CUbl.

ViccnepgoBaHne coxpaHeHMs UMMynbca Npu yrnpyroMm B3anMMoAencTBUN.

M3mepeHre KNHEeTUYeCKON aHEPTrnn Tena no TOPMO3HOMY MyTK.

CpaBHeHWe M3MEHEHUA MOTEHUWANIbHOW 3HEPrun MNPY>XXWHbI ¢ paboToir CUnbl
TPeHus.

OnpegeneHne paboTbl CUMbI TPEHUA NPU ABVXKEHUW Tena Mo HaK/IOHHOW
M/IOCKOCTMN.

Pasgen 3. MonekynapHaa gpusnka n TepmoguHaMmnka.

Tema 1. OCHOBbI MONEKYNSAPHO-KNHE T MUYECKON TEe0opuMn.

OCHOBHbIE MOMIOXEHNS MOMEKYNAPHO-KNHeTUYeckoin Teopun (MKT), ux
onbITHOe 060cHOBaHVe. Anddy3na. BpoyHOBCKOe ABMKeHME. XapaKTep ABUXEHUS
N B3aMMOLENCTBMA YacTuy, BellecTBa. Mofenn CTPOEHUS rasoB, XUAKOCTER K
TBEPAbIX TeN U 06bACHEHWe CBONCTB BeLLECTBa Ha OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Mosiekyn (aTtomoB). KonnyecTBo BellecTBa. MocTosHHas ABoragpo.



TennoBoe paBHOBecuMe. Temnepatypa ¥ Crnocobbl eé wnsMepeHus. Llkana
TemnepaTyp Llenbcus.

Mogenb naeanbHOro rasa B MOJIEKYNSAPHO-KUHETUYECKOW TEOpUU: YacTuLbI
rasa [iBV>KYTCSl XaOTUYECKN W He B3aUMOAEUCTBYIOT ApYyr C APYrOM.

[a3oBble 3aKOHbl. YpaBHeHWe MeHpaeneesa-KnaneiipoHa. A6co/oTHas
Temnepartypa (wkana Temnepatyp KenbBuHa). 3akoH [anbToHa. 3onpouecchl B
naeanbHOM rase C MOCTOSHHbIM — KOMMYECTBOM  BellecTBa. [ paduyeckoe
NpeAcTaB/eHe N30NPOLLECCOB: N30TepMa, N30Xopa, 13obapa.

CBsi3b  MeXay  [JaBfleHMEM W CPedHel  KUHETMYECKOW  3Hepruei
NnocTynaTe/lbHOro TEM/0BOr0 ABMXKEHUS MOJEeKyN WuaeasibHOro rasa (OCHOBHOE
ypaBHeHVE MOMEKYNAPHO-KMHETUYECKON TeOpUM NaeaslbHOro rasa).

CBs13b abCOMOTHON TemnepaTypbl TEPMOANHAMUYECKOI CUCTEMbI CO CpeAHel
KWHETUYECKOW 3HEeprmein noctynaTesibHOro TENI0BOro ABMXKEHUS eé YacTuL.

TexHN4YeCKMe YCTPONCTBA U TEXHOMOrMYECKMe MnpOLEeCChl: TepMOMETP,
6apomeTp, NoslyyeHne HaHOMaTepuaioB.

JeMoHCcTpayun.

Mogenn ABMXeHUS YacTuL, BeLecTsa.

Mopgefib 6pOYHOBCKOI0 ABUXKEHUS.

Bunaeoponvk ¢ 3anncbio peasibHOro 6p0yHOBCKOIO ABMXKEHUS.

Onddysns >nakocTei.

Mogenb onbiTa LLTEpHa.

MpUTSXKEHNE MONEKY.

Mopgenn Kpuctaninvyeckmnx peLléTok.

HabntogeHve n nccnegoBaHne U30NpoLEeCCoB.

YUYeHNYECKNI 3KCNEPUMEH T, NabopaTopHble paboTbl, MPaKTUKYM.

WccnepoBaHne npouecca YCTaHOB/EHMA  TenjioBOro  paBHOBeCcUs  Mpu
TENI006MEHE MeX [y ropsiuein 1 X0no4HOM BOAON.

M3yyeHne w30TepMuyeckoro npouecca (pPeKOMeHAO0BaHO WCMOJb30BaHWe
LncpoBoi nabopaTtopun).

M3y4yeHne 130X0PHOro npotecca.

N3y4yeHne n3obapHoOro npotecca.

MpoBepKa ypaBHEHUSI COCTOSHUA.

Tema 2. TepmognHamuKa. TensioBble MalLNHbI.

TepmognHamunyeckasa (T[) cuctema. 3afaHue BHELWHWX YCNOBUA ANs
TEPMOANHAMUYECKON CUCTeMbl. BHelLHMe U BHYTpeHHWe napameTpsbl. MapameTpbl
TEPMOANHAMMNYECKOM CUCTEMbI KaK CpefHue 3HaYeHMs BeNIMYMH, ONUCHIBAOLLNX e€
COCTOSIHME Ha MUKPOCKOMMUYECKOM YPOBHE.

Hynesoe Hayano TepmogMHamukn.  CaMOMNpoOM3BO/IbHAs  peflakcaums
TEPMOANHAMNYECKON CUCTEMbI K TEN/I0BOMY PaBHOBECUIO.



Mogenb wupeasbHOro rasa B TepMOAMHAMWKE - CUCTEMA YPaBHEHWIA:
ypaBHeHVe MeHgeneesa-KnanenpoHa n BblpaXXeHUe O/19 BHYTPEHHEN 3Hepruw.
Ycnosus NpUMEHUMOCTU 3TOW MOAENN: HU3Kas KOHLEHTpaums 4acTul, BbICOKME
TemnepaTtypbl. BbipaXeHne g BHYTPEHHEN 3Heprum O4HOATOMHOIO WAeaslbHOro
rasa.

KBa3ncTtaTmnyeckme n HectaTUYeCcKmne MpoLecchl.

dnemeHTapHasa paboTa B TepMoAnHaMunKe. BbluncneHne paboTbl Mo rpauky
npotiecca Ha pV-guarpamme.

Tennonepegada  Kak  cnoco6  U3MEHEHMSI  BHYTPEHHei  3aHeprum
TePMOANHAMMNYECKOM  cuUcTeMbl  6e3  coBeplueHMsi  paboTbl.  KoHeekuwus,
TenJI0NPOBOAHOCTb, N3NYyYeEHNE.

KonnyectBo Tennotbl. TennoéMKOCTb Tefa. YpAefnbHasd U MOJspHas
TEN/IOEMKOCTM BelleCcTBa. YpaBHeHWe Maiepa. Y[fenbHasa TenjaoTa cropaHus
TonmBa. PacyéTr Konn4yecTtBa TenaOTbl npu  Tennonepegade. [loHATME 06
agmabaTtHoOM npouecce.

MepBbIil 3aKOH TEPMOANHAMUKN. BHYTpeHHAs aHeprus. KonmyecTso TennoThl
W paboTa Kak Mepbl W3MEHEHUS BHYTPEHHe 3Heprun TepMOANHAMUYECKOWN
CUCTEMBbI.

BTOpoii 3aKOH TepMOAMHaMUKIN [J19 PaBHOBECHbIX MPOLLECCOB: Yepe3 3aaHHoe
paBHOBECHOE COCTOSIHWE TepMOAMHAMUYECKOW CUCTEeMbl MPOXOAMT eAMHCTBEHHas
agnabarta. AGCONOTHasA Temnepartypa.

BTopoi1 3aKOH TeEpMOAVNHAMUKN /19 HEPaBHOBECHbLIX MPOLECCOB: HEBO3MOXHO
nepeaartb TeM0TY OT 60/iee X0N04AHOrO Tena K 60/s1ee HarpeTtoMmy 6e3 KomneHcaumm
(Knay3snyc). HeobpaTMOCTb NPUPOAHbIX MPOLECCOB.

MpUHUMNBLI AeACTBMA TeNNoBbIX MawnH. KA.

MakcumanbHoe 3HaveHne KI4. Umkn KapHo.

DKo/ornyeckme acnekTbl MCMOb30BaHMSA TEM/IOBbLIX ABUratesnein. TernaoBoe
3arps3HeHMe OKpY>KatoLLen cpeapbl.

TexHn4yecKne YCTPOMCTBA U TEXHONIOFMYECKUE MPOLEeCChl: XOJIOAUNbHUK,
KOHONUMOHEDP, AM3eflbHbIA 1 KapOropaTOpHbIA ABUraTeny, naposas TypouHa,
NoslydeHne CBEPXHU3KUX Temnepatyp, YTUAMU3aLMA «TenioBbIX» OTXOAOB C
MCNO/Mb30BaHNEM TeMn0BOro Hacoca, yTunmsaumsa 61oopraHM4ecKoro Tonanea s
BbIPabOTKM «TEM/I0BOM» 1 3NEKTPOIHEPIUN.

JeMoHCcTpaymn.

3MeHeHVe TemnepaTtypbl Npu agnabaTnyeckoM pacLLuMpeHnN.

Bo3ayLiHoe OorHmeo.

CpaBHeHWe yesbHbIX TEM/I0EMKOCTEN BeLLECTB.

Crnocobbl U3MeHeHUs1 BHYTPEHHE 3Hepruu.

WccnepoBsaHne agmnabaTHoOro npotecca.



KomnbloTepHble MoAeNn TENMOBbIX ABUraTeNe.

YUeHMYECKUI 3KCNEPUMEHT, NabopaTOopHble paboThbl, MPaKTUKYM.

N3mepeHve yaenbHOM Tenn0EMKOCTMN.

WccnegosaHne npouecca OCThiBaHUA BelLecTBsa.

WccneposaHune agmnabaTHOro npotecca.

M3yyeHne B3aMMOCBA3M 3HEPTUN MEXMONEKYNAPHOrO B3aMMOAENCTBUA U
TemnepaTypbl KMMEHUSA YXULKOCTEN.

Tema 3. ArperaTHble COCTOSAHNA BellecTBa. Pa3oBble Nepexombl.

NMapoobpa3oBaHMe N KOHAeHcauns. VicnapeHue n KnneHue. Y genbHasa Tensora
napoo6pa3oBaHus.

HacbllweHHble 1 HeHacblWgeHHble napbl. KayecTBeHHas 3aBMCUMMOCTb
NAOTHOCTU W AAaB/IEHUA HACbILLLEHHOro napa oT Temneparypbl, UX HE3aBUCUMOCTb OT
06bEMa HacCbILLEeHHOro napa. 3aBMCUMOCTb TeMMNepaTypbl KUMEHUSA OT JaB/ieHUs B
YXXULKOCTH.

BnakHocTb Bo3ayxa. ABGCOMOTHAA ¥ OTHOCUTE/IbHAA BIAXKHOCTb.

Teéppoe Teno. Kpuctanimyeckne n aMmopHble Tena. AHU30TPONUSA CBOWNCTB
KpucTasinos. [lnaBneHve u Kpuctanamsauma. YpenbHad TensaoTta M/iaB/eHus.
Cy6nmmayms.

Ledopmaunm TBEpAOro Tena. PactsxxeHne n oxatne. Casur. Mogynb FOHra.
Mpepgen ynpyrux gedopmaymil.

TennoBoe pacluMpeHne XXUAKOCTen W TBEPAbIX Tes, 0O0BLEMHOE U NIMHENHOe
paclumpeHne. AHrapMoHU3M TeNIOBbIX Kosie6aHMi YacTuL, BellecTBa Kak npuymHa
TENI0BOro paclumpeHns Ten (Ha Ka4eCTBEHHOM YPOBHE).

Npeobpa3oBaHne 3HEPrUM B (Pa30BbIX Mepexosax.

YpaBHeHWe TenoBoro 6anaHca.

lNoBepXHOCTHOE HaTsKeHne. KoappuUMEHT MNOBEPXHOCTHOIO HaTSXEHUS.
KanunnspHble sBneHus. [asneHne nojg UCKPUBIEHHOW MOBEPXHOCTbLIO XXUAKOCTMU.
dopmyna Jlannaca.

TexHn4yeckne YCTPOMCTBA W TEXHONIOrMYECKMe  MPOLECCHl:  XKUAKME
KpucCTa/ibl, COBPEMEHHbIE MaTepuasbl.

JemMoHCcTpaymn,

TennoBoe pacLunpeHue.

CBOWCTBa HaCbIWEHHbIX NapoB.

KuneHue. KuneHne npy noHM>XeHHOM [aBneHun.

N3mepeHne cunbl NOBEPXHOCTHOIO HaTAXEHUS.

OnbITbl C Mbl/IbHLIMU NJIEHKaMMW.

CmaunBaHue.

KanunnsapHole sBneHus.

Mopgenn HeHbIOTOHOBCKOW YXUAKOCTW.



Cnocobbl U3MepeHUs BIaXKHOCTH.

ViccnepgoBaHne HarpeBaHUsA 1 NiaBfeHUss KPUCTaI/IMYECKOr0 BELLECTBA.

Buabl gecopmaumii.

HabntogeHne manbix gedopmaunia.

YUYeHNYEeCKNI 3KCNepUMEHT, nabopaTopHble paboTbl, MPaKTUKYM.

3yyeHne 3aKOHOMEPHOCTEN UCMapPeHUs XXNAKOCTEN.

N3mepeHne yaenbHOW TennoTbl NaBfeHns Nbaa.

M3yyeHne CBOMCTB HACbILLEHHbIX Mapos.

M3mepeHne abCOMOTHON BN@XHOCTM BO3dyXa M OUEHKA MacCbl MapoB B
MOMELLEHWN.

N3mepeHne KoapgumumeHTa NOBEPXHOCTHOIO HATSXKEHWS.

M3mepeHne moayns KOHra.

WccnepoBaHne  3aBucMMOCTM  JedhopmalMy  pe3suHOBOro obpasua oT
MNPWUIOXKEHHOM K HEMY CUJIbI.

Pa3gen 4. 9nekTpoanHaMuKa.

Tema 1. 9neKTpuryeckoe nose.

AnekTpusauma Ten n eé npossneHWs. ONeKTpUYecknin 3apsn. [psa Buga
3NEKTPUYEeCKNX 3apanoB. [POBOAHUKW, AUINEKTPUKM W MONYNPOBOLAHUKMN.
DneMeHTapHbIV 3M1EKTPUYECKUIA 3apss. 3aKOH COXpPaHeHUs 3/1eKTPUYECKOro 3apsaja.

B3anmogeicTene 3apafoB. TouveuHble 3apsagbl. 3akoH KynoHa.

AnekTpuyeckoe none. Ero geiicTene Ha anekTpuyeckume 3apagbl.

Hanps>k€HHOCTb  anekTpuyeckoro nonsd.  [Mpo6HbId - 3apad.  JIuHUM
HanNpPsHYKEHHOCTU 3M1eKTpUYeckoro nons. OQHOPOAHOE 3/IEKTPUYECKOE Mofe.

MoTeHUMaIbHOCTb 3/1EKTPOCTATUYECKOro Mo/s. PasHOCTb MOTEHUMasioB W
HanpspkeHve. T[loTeHUManbHasa 3Heprua 3apsaga B 3/IEKTPOCTAaTUYECKOM  Mofe.
MoTeHuwan anekTpocTaTuyeckoro nosns. CeA3b HaMPSXXEHHOCTU MONS U PasHOCTU
MOTEHUWANOB A/19  3/IeKTpocTatnyeckoro nons (Kak OLHOPOAHOro, TakK M
Heo4HOPOAHOr0).

MpuHUMN cyneprno3nunmn 3NeKTPUYECKNX MONEN.

Mone To4yeuHoro 3apsga. [lone paBHOMEPHO 3aps>KeHHOW cdepbl. [Mone
PaBHOMEPHO 3apsHKEeHHOro no 06bEMY wWwapa. [lone paBHOMEPHO 3apsXKEHHOW
6EeCKOHEYHOM NNOCKOCTU. KapTUHbl NWMHWIA  HaNpPsHKEHHOCTM 3TUX MONenk U
9KBUMOTEHLMa/IbHbLIX MOBEPXHOCTEN.

MPOBOAHMKM B 3M1EKTPOCTATUYECKOM M0JIe. Y CNIOBUE PaBHOBECUSA 3apsAL0B.

LOnaneKTpuku B 3N1eKTPOCTaTUYECKOM rone. AunanekTpnyeckas
MPOHMLLAEMOCTb BeLLleCTBa.

KoHpeHcaTop. 9NeKTPOEMKOCTbL KOHAeHcaTopa. OMeKTPOEMKOCTL MIOCKOro
KOHAeHcaTopa.



MapannenbHoe coeguHeHWe KOHAeHcaTopoB. [ocnefoBaTe/ibHOe CoefuHEHWe
KOH/IeHCaTOpOB.

OHeprusa 3apsXXeHHOro KoHAeHcaropa.

[B/KeHMe 3aps>KeHHON YacTuLbl B OAHOPOAHOM 3/1EKTPUYECKOM MOJe.

TexHMYecKne YCTPOMCTBA W TEXHO/IOrMYeCcKMe MPOLECChl: 3/1EKTPOCKOM,
3NIEeKTPOMETP, 3NEKTpOoCTaTUYecKas 3aliurta, 3a3eM/IeHWe 3/1eKTponpuoopos,
KOHAgeHcaTtopsbl, reHeparop BaH ge Mpaaga.

JemMoHCcTpaymn.

YCTPOWCTBO ¥ NPUHUMN AENCTBUS 3NEKTPOMETPA.

ONEeKTPUYECKOoe NnoJie 3apsXKeHHbIX LIapuKOoB.

DNeKTpUYECKoe nose ABYX 3apsXKeHHbIX MIacTUH.

Mogenb aneKTpocTaTu4eckoro reHeparopa (BaH ge Mpaada).

NpOBOAHMKM B 3NEKTPUYECKOM MOJSe.

JNeKTpocTaTnyecKas salmra.

YCTPONCTBO U AeNCTBUE KOHAeHCATOopa NOCTOAHHON W nepeMeHHOo EMKOCTMN.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcatopa OT nJjowaau
NAAaCTUH, PACCTOSAHUA MEXAY HUMMU U OUINEKTPUUYECKON NMPOHULAEMOCTMN.

SHeprunsa aNeKTPNYecKoro nons 3apsXXeHHoro KoHgeHcartopa.

3apsaaka v paspsafka KoHAeHcaTopa yepes pesuncTop.

YUeHNYeCKnI IKCNePUMeEHT, nabopaTopHble paboTbl, NPaKTUKYM.

OueHKa cu/1 B3aMMOENCTBUA 3apsXKEHHbIX Ten.

HabniogeHve npespaLLeHns 3HEPrnn 3aps>KeHHOro KoHAeHcaTopa B 3Hepruo
N3Ny4YeHns CBETOAMOAA.

M3yuyeHme npoTekaHMs TOKa B LieNu, cofepXKallet KoHgeHcaTop.

PacnpegeneHue pasHocTH NnoTeHLnanoB (HanpskeHWs) npu
nocnegosate/lbHOM COeAVUHEHUM KOHAEHCATOPOB.

WccnepoBaHne paspafa KoOHAgHcaTopa Yepes pe3ncTop.

Tema 2. NoCTOSAHHbIN 31EKTPUYECKUIA TOK.

Cwnna Toka. MNOCTOAHHbIN TOK.

YCNnoBua CyLECTBOBaHUA MOCTOAHHOIO 3/1EKTPUYECKOro ToKa. VICTOYHMKK
Toka. HanpsxeHue U n 34C <.

3akoH Oma Ana yyacTka Lenu.

DNeKTpPNYecKoe ConpoTmnseHne. 3aBUCMMOCTb CONPOTUBIEHNA O4HOPOLHOIO
NPOBOAHMKA OT €ro [A/MHbI U Naowaan MnomnepeyHoro CceyeHus. Y[enobHoe
CONPOTMB/IEHVE BeLLieCTBa.

lNocneposartencHoe, napasiiesibHoe, CMeLlaHHOe COoeAnHEHWe MPOBOLHUKOB.
PacyéT pa3BeTBNEHHbIX 3/1IEKTpUYecknX Lenei. Mpasuna Kupxroga.

PaboTa anieKTpnyeckoro Toka. 3akoH [xoyna-JleHua.



MOLLHOCTb 3/1EKTPNUYECKOro TOKa. TensioBas MOLLHOCTb, BblendemMas Ha
pesuncTope.

3/AC v BHYTpeHHee COMpPOTUB/IEHME UCTOYHMKA TOKa. 3akoH Oma An1s MosHOM
(3aMKHYTOI) 3neKTpuyeckon uUenn. MOLWHOCTb WUCTOYHMKA TOKa. KopoTkoe
3aMblKaHwue.

KoHgeHcaTop B Lenu noCTOSAHHOIO TOKaA.

TexHn4eCKMe YCTPOWCTBA W TEXHONIOrMYECKMe MPOLECChl: amrnepMmeTp,
BO/MIbTMETP, peocTaT, CHETUMK 3/IEKTPUYECKON IHEPTUN.

JeMoHcTpaymn.

M3mepeHme cunbl TOKa U Hanps>KeHWs.

iccnegoBaHne 3aBUCMMOCTU CU/bl TOKA OT HarpsbkeHUs 418 pesncTopa,
namnbl HaKannBaHWA 1 cBeTo4noAA.

3aBUCMMOCTb COMPOTUB/IEHUA UWINHOPUYECKUX MPOBOAHMKOB OT [A/IVHBI,
naoLwaan nomnepeyHoro CeyeHns U mMarepuana.

WccneposaHve 3aBMCUMOCTU CUbl TOKA OT COMPOTUB/IEHUA MPU NOCTOAHHOM
Hanps>XeHUN.

MNpamoe nsmepeHne 34C. KopoTkoe 3aMblKaHWE rasibBaHMYeCKOro 3/ieMeHTa
W OLEHKa BHYTPEHHEro CONpPOTUB/IEHUS.

Cnocobbl coefiMHEHNA UCTOYHMKOB TOKa, S4C bGartapei.

VccnepoBaHme pasHOCTU MOTEHLMAN0B MeXAy MOocaMn UCTOYHMKA TOKa OT
CW/Nbl TOKA B LENMW.

YUeHMYeCcKnI 3KCNepUMeH T, NnabopaTopHble PaboTbl, MPaKTUKYM.

ViccnepoBaHve CcMeLLIAHHOIO COeAHEHNS Pe3UCTOPOB.

M3mepeHne yaenbHOro conpoTmMB/IEHNS MPOBOAHWKOB.

WccnepoBaHne 3aBUCUMMOCTW  CWUIbl TOKA OT  HanpsbkeHWs Ansa  namnbl
HaKaIMBaHUA.

YBenn4yeHne npegena usmMepeHus amnepmetpa (Bo/bTMeTPa).

N3mepeHne 34C n BHYTPeHHEro conpoTuBIEHNS NCTOUYHUKA TOKa.

WNccneposaHne 3aBucumoct 3C rasbBaHUYeCKOro 3/1eMeHTa OT BPEMEHU
Nnpu KOPOTKOM 3aMblKaHUN.

iccnegoBaHve pa3HOCTU MOTEHUWAN0B MeXay Mo/itocaMy UCTOYHMKA TOKa OT
CW/bl TOKa B Lienu.

VccnenoBaHve 3aBUCUMOCTM MO1IE3HOM MOLLHOCTU UCTOYHMKA TOKa OT CU/bl
TOKa.

Tema 3. TOKW B pa3IMyHbIX cpefax.

JnekTpuyeckas  NPOBOAMMOCTbL  Pa3/INYHbIX  BELLECTB.  OfIEKTPOHHaSA
NPOBOAUMOCTb TBEPAbIX MeTas/ioB. 3aBUCMMOCTb COMPOTUB/IEHUA METa//I0B OT
Temnepartypbl. CBepXnpoBOAMMOCTb.

DNeKTpPUYeCKnin ToK B Bakyyme. CBOICTBA 3/IEKTPOHHbIX MYYKOB.



MonynpoBOAHWKMN. CobcTBeHHas n NpYMecHas NpPOBOAVMMOCTb
nonynpoBoAHNKOB. CBONCTBa p-n-rnepexoga. MonynpoBoAHMKOBbIE MPUGOPBI.

DNEeKTPUYECKUIA TOK B 3/IEKTPONNTAX. DNEKTPOIUTUYECKas [uccoumnauus.
2neKTponun3. 3akoHbl Papajesa AN 3N1eKTpom3a.

DNeKTpuyecknini TOK B rasax. CaMOCTOATeSIbHbIA W HecamMOCTOSTEe/IbHbIN
pa3paa. Pa3nnyHble TUMNbl CaMOCTOATENIbLHOIO paspaga. MonHusd. Nnasma.

TexHMYecKme YCTPOICTBA U NPaKTUYECKOe MPUMEHeHUe: rasopaspsigHble
namnbl, 3/1EKTPOHHO-Ny4YeBass TPy6Ka, MONYNpPOBOAHMKOBbLIE MNpUGOpbLI:  AMNOL,
TpaH3ncTop, otoanoa, CBETOAMNOA, ralbBaHUKa, paMiHUPOBaHWE Meau, BbiMnaBKa
IHOMUHNSA, 3N1EKTPOHHAA MUKPOCKOMUS.

JemMoHcTpaymn.

3aBMCUMOCTb COMPOTUB/IEHUSA MeTa/I/IoB OT TeMnepaTypbl.

MpoBOANMOCTb 3/1EKTPOSINTOB.

3aKoHbl anekTponmsa Papasges.

VickpoBoii paspsg v MpoBOAVMMOCTbL BO3AyXa.

CpaBHeHVe NPoOBOANMOCTM METasI/IOB U MOJYMNPOBOAHNKOB.

O[LHOCTOPOHHSASA MPOBOAMMOCTL Anoja.

YUeHUYECKNIA 3KCMEPUMEH T, NabopaTopHble paboThl, NPaKTUKYM.

HabntogeHve anekTponunsa.

M3mepeHue 3apsaga 04HOBA/IEHTHOIO MOHa.

ViccnegoBaHve  3aBUCMMOCTM  COMPOTWMB/IEHUA  TepmopesucTopa  OT
TemnepaTypbl.

CHsTME BOMIbT-aMMNepHOM XapakTepucTuKn guoga.

DU3NYECKNIA NPAKTUKYM.

Cnocobbl n3MepeHns PU3NYECKUX BEIMUMH C UCMNOJIb30BAHNEM aHaI0roBbIX U
UNPOBBLIX N3MEPUTENIbHBLIX MPUOOPOB U KOMMbHOTEPHBLIX AATYMKOBbLIX CUCTEM.
ABCONIOTHbIE 1 OTHOCUTENIbHbIE MOrPELUHOCTM U3MEPEHUIA (PU3NYECKUX BETUYUMH.
OueHKa rpaHuL, NOrpeLlHoOCTeNn.

MpoBedeHME  KOCBEHHbIX  M3MEPEHWI,  MUccnefoBaHUIA  3aBUCMMOCTEN
(OM3MYECKNX BeNNYMH, NPOBeEpPKa MpeasIoXKeHHbIX runoTe3 (Bblbop M3 paborT,
onucaHHbIX B TeMaTUYeCKuUX  pasfenax  «YUYeHUYeCKU  3KCMEepPUMEHT,
nabopaTopHble paboTbl, MPAKTUKYM>).

MexxnpegMeTHbIE CBA3N.

N3yueHne Kypca msnku yrny6néHHoro yposHs B 10 Kiacce OCyLLEeCTBNSETCS
C YYETOM cofepyKaTefibHbIX MEXNpPeAMETHbIX CBS3e C Kypcamn MaTemaTuKW,
o6uonoruun, XMmuu, reorpamm n TEXHONOTUN.

Me>KnpeaMeTHbIe MOHATWA, CBA3aHHbIE C U3YYEHNEM METOLOB Hay4yHOro
NMO3HAHUA: sBMIEHME, Hay4uHbIA (hakT, runortesa, (U3nYvecKasi BeIMUMHA, 3aKOH,



Teopusa, HabngeHWe, 3KCMEPUMEHT, MOAENMPOBaHMe, MOLeNb, W3MeEPeHue,
NOrpeLlHOCTU U3MEPEHWUIA, N3MEPUTENbHbIE NPUOOPLI, LUMdPOBas nabopaTopusi.

MaTemMaTWKa: pewleHne CUCTEMbl YpaBHEHUN. JIMHeliHasa QyHKUMS,
napa6ona, runepbona, ux rpagukn n cBOMCTBa. TPUrOHOMETPUYECKNE PYHKLMW:
CMHYC, KOCMHYC, TaHIeHC, KOTaHreHc, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO.
BekTopbl N NX NPOEKLUMM Ha OCU KOOPAMHAT, C/IOXEHNe BEKTOPOB.

buonorvsa: mexaHnyeckoe ABVKEHWE B XXMBOW MNpupoge, Anddysns, ocmoc,
TENI006MEH >XMBbIX OPraHM3MoB, TEMJIOBOE 3arpsi3HeHWe OKpPY>KatoLel cpefpbl,
yTunmsaumsa  6MoopraHnYeckoro TomavMBa /19 BbIpabOTKU  «TEM/IOBON» U
3NEKTPO3HEPrn, NOBEPXHOCTHOE HaTSXKEHME U KanunaspHble SBAeHWS B NPUPOJE,
3NEKTPUYECKIME SBNIEHUS B XKMBOW MPUPOAE.

XUMUA: AUCKPETHOE CTPOEHME BeLLeCcTBa, CTPOEHME aTOMOB U MOJIeKY/1, MOJIb
BelllecTBa, MOMsiPHas Macca, MONy4YeHMe HaHoMaTepuasioB, TensioBble CBOWCTBA
TBEPAbIX TeN, XXUAKOCTEM W rasoB, XWUAKNE KPUCTa/I/bl, 3MIEKTPUYECKNE CBOMCTBA
METa//IOB,  3NEKTPOUTUYECKass  AuMccoumaums,  raibBaHWKa,  3/1EKTPOHHas
MUKPOCKOMMUS.

Meorpadusa: BnaHOCTb BO3AyXa, BeTpbl, 6apoMeTp, TEPMOMETP.

TexHonorna: npeobpasoBaHMe ABVMKEHWA C WCMOMNb30BAaHMEM MEXaHM3MOB,
YUYET CYXOro W HKUAKOrO TPEHMS B TEXHWUKEe, CTaTUYeCKue KOHCTPYKLUUN
(KpOHLWITENH, pewéTyaTble KOHCTPYKLUMW), UCMOMb30BaHNE 3aKOHOB COXPaHEeHWs
MeXaHUKN B TexXHWKe (FMpOCKoM, BOAOMET W Apyrue), ABuUrateslb BHYTPEHHErO
cropaHusi, naposast TypbuHa, 6bITOBOM XONOAUBbHUK, KOHAWULMOHEP, TEXHOMOMNK
MOMYyYeHUs COBPEMEHHbIX MaTepuanoB, B TOM 4WC/E HaHOMAaTepuanos, U
HaHOTEXHO/IOTNN, 3M1IEKTPOCTaTUYECKass 3alimTa, 3a3eM/ieHMe 3/1eKTPornprubopos,
rasopaspsijHble namnbl, NOAYNPOBOAHMKOBbLIE NPUOOPBI, FabBaHUKA.

11 KNACC

Pa3gen 4. 9nekTpoanHaMuKa.

Tema 4. MarHnTHoe norne.

B3anmopeincTemMe MOCTOAHHbIX MArHMTOB W MNPOBOAHMKOB C  TOKOM.
MarHutHoe nosie. BeKTOp MarHMTHOW uHAYKuuKW. [lpyvHUMn  cynepnosvumm
MarHUTHbIX Nnosier. JIMHAM MarHUTHOW MHAYKUUN.

MarHuTHoe nose NpPoOBOAHMKA C TOKOM (MPAMOro MPOBOAHMKA, KaTYLIKN W
Kpyrosoro Butka). OnbIT 3pcresa.

Cuna AmMnepa, eé Hanpas/ieHVe N MOAY/b.

Cwuna JlopeHua, eé HanpasneHne 1 Moay/b. [OBVKeHUe 3aps>KeHHON YacTuLbl
B O4HOPOAHOM MarHMTHOM nose. PaboTa cusbl JTopeHua.

MarHuTHoe nose B BellecTse. deppoMarHeTUKn, napa- u AvamarHeTUKun.



TexHnyeckune yCTpOMCTBa N TEXHONIOTNMYECKNE TIpoLEeCChbl. NMPUMEHEHUE

MOCTOAHHbIX MarHMToOB, INIEKTPOMarHm1TOB, TECTEP-MY/IbTUMETP,
anekTpoasuraresi AK06W, YCKOPUTENIN 3/IEMEHTAPHbIX YaCTULL.
JemoHcTpaumn,

KapTvHa  AvHWA  MHOYKUAW ~ MArHWTHOrO  Moas  MOJIOCOBOrO U
NoAKOBOOOPA3HOro MOCTOAHHbLIX MarHUTOB.

KapTuHa NMMHWA MarHUTHOW MHAYKUMW NONA AJIMHHOIO NMPsSIMOro NpoBOAHUKA
W 3aMKHYTOrO KO/bLIEBOr0 MPOBOAHMKA, KaTYLUKN C TOKOM.

B3anmopeincTeume AByX NPOBOAHNKOB C TOKOM.

Cwuna Amnepa.

LencTteme cunbl JTIopeHua Ha MOHbI 3/1EKTPONUTA.

HabntogeHve ABMXKEHNA Ny4YKa 3/1eKTPOHOB B MarHUTHOM MOJe.

MpuHUMN fencTBus 3/1EKTPOM3MEPUTESTIBHOIO npubopa
MarHUTO3/1eKTPUYECKON CUCTEMBI.

YUeHNYeCKUI 3KCNepPUMeHT, abopaTopHble paboTbl, NPaKTUKYM.

VccnenoBaHMe MarHAUTHOrO Mons NOCTOAHHbLIX MarHUTOB.

ViccnepoBaHune CBOMCTB (heppoMarHeTUKOB.

VccnepgoBaHume AeiicTBUS MOCTOAHHOIO MarHUTa Ha paMKy ¢ TOKOM.

MN3mepeHune cunbl AMnepa.

N3yyeHune 3aBUCUMOCTM Cubl AMMepa OT CU/bl TOKa.

OnpepgeneHne MarHUTHOW MHAYKLMW Ha OCHOBE U3MEPEHMUA CUMbl AMnepa.

Tema 5. SneKTpoOMarHUTHasa NHAYKUUA.

FABNeHne 3MEeKTPOMAarHUTHOM  WMHAYKUMK. T1O0TOK BEKTOopa MarHUTHOM
nHaykumn. S0C uHAYKUMW. 3aKOH 3/1EKTPOMarHUTHOM uHAyKuMn dapages.
BuxpeBoe anekTpmnyeckoe rnose. Tokn Pyko.

3AC vHAYKUMM B NPOBOAHWKE, ABMXKYLLEMCA B OAHOPOAHOM MarHWTHOM
rnone.

lNpaBnno JleHua.

MHAoyKTuMBHOCTL. KaTylwka WHAYKTUBHOCTM B Lenu MOCTOSHHOIO TOKa.
fBneHne camonHaykumn. 3A4C caMONHAYKLUUN.

DHeprma MarHUTHOIO NOJA KaTyLKWN C TOKOM.

ONEeKTPoOMarHUTHoe nore.

TexHn4Yeckne YCTPOMCTBA W TEXHOJIOrMYECKMe MpoLecchbl: WHAOYKUMOHHasA
neyb, COMIEHOUA, 3aLMTa OT 3/IEKTPM3aLUN Ten Npu ABVXKEHUN B MarHUTHOM Mose
3emnn.

JeMoHCcTpaymn.

HabntofeHne SBNeHUSA 3N1eKTPOMarHUTHOM MHAYKUUN,

WNccnepoBaHne 3aBucumocty 3A0C WHAYKUMW OT CKOPOCTU  U3MEHEHWs
MarHUTHOroO MoOTOKa.



MpaBnno JleHua.

MageHne marHuTa B a/tOMUHMEBON (MedHON) Tpyo6e.

ABneHne caMOVHAYKUUN.

NccnepoBaHue 3asucumoctn 3A4C caMOMHAYKUMW OT CKOPOCTU M3MEHEHUS
CU/bl TOKA B Lenu.

YUeHMYECKNI 3KCNePUMEHT, nabopaTopHbIe PaboTbl, MPaKTUKYM.

ViccnepgoBaHue ABNEHUA 3N1eKTPOMarHUTHON NHAYKUNN,

OnpefeneHne NHOYKUMMA BUXPEBOr0 MarHUTHOrO MNons.

ViccnepgoBaHue ABNeHUS CaMOVHAYKUUN.

C6opka Mofenn 3/1eKTPOMarHUTHOroO reHeparopa.

Pasgen 5. KonebaHus 1 BOMHbI.

Tema 1. MexaHuyeckume KonebaHus.

Koneb6atenbHasa cuctema. CBo604HbIe KOnebaHus.

MapMoHuYyeckme KonebaHus. KnmHemaTMyeckoe ¥ AMHaAMWUYECKOe OrucaHue.
DHepreTnyeckoe onucaHume (3aKOH COXpPaHEHUS MexaHW4eCcKon aHepruu). BoiBog
AVHAMNYECKOro OnucaHms rapMOHUYECKUX KonebaHuii M3 UX 3HepreTMyeckoro u
KMHeMaTn4ecKoro ornmcaHus.

AmMNanMTyga n asa KonebaHwii. CBA3b aMnAUTyAbl KONe6aHWn WCXO4HOWN
BE/INYMHbI C aMNANTYLaMN KonebaHWin e€ CKOPOCTU U YCKOPEHUS.

Mepunog n yactota KonebaHuid. [lepuof ManblX CBOOGOAHLIX KOnebaHWin
MaTeMaTUYecKoro MasTHUKa. [lepuvof CBOOGOAHBLIX KOMNeGaHWn  MPY>XXUHHOIO
MasTHUKa.

MoHATME 0 3aTyXaroWnx KonebaHnax. BbIHY)XAeHHble KonebaHnA. Pe3oHaHC.
Pe3oHaHCHas KpuBas. BnusiHMe 3aTyxaHuMA Ha BWL PE30HaHCHOM  KPUBOIA.
ABTOKO/1e6aHMA.

TexHn4YecKme yCTPOICTBa U TEXHO/IOMMYECKME NPOLIECChl: METPOHOM, 4achl,
Kayenun, My3blKa/lbHble MHCTPYMEHTbI, ceiicMorpad.

JeMoHcT pauuw.

3anucb KonebatenlbHOro ABUXXEHUS.

HabnogeHne He3aBUCMMOCTM Nnepuoga MasibIX KosfebaHui rpysa Ha HUTKU oT
aMnanTyapl.

ViccnepgoBaHue 3aTyxarowmx KonebaHuii 1 3aBUCMMOCTU NMeproga CBOBOAHbIX
Koneb6aHuin OT CONPOTUB/IEHWS.

WccnepoBaHne KonebaHWMA  rpy3a Ha MacCUMBHOW MPY>XWHE C  Lefbio
(hopmupoBaHMa NpeacTaBneHnii 06 naeabHON MOAeNn MPY>XMHHOIO MasTHUKA.

3aKOH COXpaHeHUsa 3Heprumn npu KonebaHuax rpysa Ha npyxuHe.

ViccnepgoBaHme BbIHYXXAEHHbIX KO/ie6aHWiA.

HabntofeHne pe3oHaHca.

YUeHUYECKNIA 3KCNEPUMEHT, labopaTopHble paboTbl, MPaKTUKYM.



N3mepeHne nepuoga CBOOGOAHLIX KOMEOGaHUI HUTAHOTO W MPY>XKUHHOIO
MasTHUKOB.

M3yyeHune 3aKOHOB ABWXKEHUA Tena B Xo4e KonebaHuiA Ha ynpyrom nogsece.

3yyeHure OBVMKEHUS HATAHOIO MasiTHUKA.

MpeobpasoBaHune sHeprun B NPYXXMHHOM MasTHUKE.

VccnepgoBaHue yobiBaHUA aMNanTY bl 3aTyXatoWmx KonebaHwuii.

ViccnepgoBaHme BbIHYXAEHHbIX KOsle6aHWi.

Tema 2. OneKTpPOMarHUTHble KonebaHus.

Koneb6aTenbHblil  KOHTYp. CBO6GOAHblE 3/1IEKTPOMArHUTHbIE KONebaHuA B
naeabHOM KonebaTteflbHOM KOHType. dopmyna TomcoHa. CBf3b amnanTyfpl
3apsaga KoHAeHcaTopa ¢ amnanTy[oi CUbl TOKa B KosiebaTeslbHOM KOHTYpe.

3aKOH COXpaHeHWs1 3HepPrun B naeasibHOM KonebaTeslbHOM KOHTYpe.

3aTyxatoLue 3/1eKTPOMarHuUTHbIEe KonebaHus. BbIHY>XleHHble
3NEeKTPOMArHUTHbIE KONebaHus.

MepemMeHHbI  TOK. MOLWHOCTb MNEepeMeHHOro TokKa. AMMIUTYAHOE U
AEeNCTBYIOLLEE 3HAYeHMe CU/bl TOoKa W HarnpshkeHUs Mpu  pasIMyHoOn  opme
3aBMCMMOCTW NepPeMEHHOro TOKa OT BPEMEHWN.

CVHyCcOMAaNbHbIA MepeMEHHbIN TOK. Pe3ncTop, KOHAeHCaTop ¥ KaTyllka
MHOYKTMBHOCTU B LIENW CUHYCOWUAA/IbHOTO MEPEeMEeHHOro Toka. Pe3oHaHC TOKOB.
Pe30HaHC Hanps>XeHWiA.

NpeanbHblit  TpaHcdopmaTop. [Mpon3BoAcTBO, Nepefada W noTpebneHune
3NEKTPUYECKOWN 3HEPTUN.

OKO/OrMYeckne pPuUCKU Mpu  MPOU3BOACTBE  3NeKTPoaHeprun. KynbTypa
MCMNOMb30BaHNS 3/1EKTPO3HEPTM B NOBCEAHEBHOW XN3HU.

TexHnYyeckne YCTPOMCTBA W TEXHOMOrMYEeCcKMe MPOLECChI: 3/1EKTPUYECKUI
3BOHOK, reHepaTop NepeMeHHOro ToKa, IMHUKM 3/1eKTponepesau.

JeMoHCcTpaumn.

CB060AHbIE 3/1IEKTPOMarHUTHbIE KonebaHus.

3aBMCMMOCTb 4acTOTbl CBOOGOAHbIX KONe6aHWn 0T MHAYKTUBHOCTU U EMKOCTU
KOHTYpa.

OcumnnorpaMmmbl 3/1EKTPOMarHUTHbIX Kosie6aHuiA.

CeHepaTop He3aTyXaloWmnX 3/IEKTPOMArHUTHbIX KonebaHu.

Mogesib 3/1eKTPOMarHMTHOro reHeparopa.

BbIHY>XEHHble CUHYCOUa/IbHbIe KONebaHus.

Pe3ncTtop, Katywka WHAYKTMBHOCTM W KOHAEHCAToOp B LENU MepemMeHHOro
TOKa.

Pe3oHaHC npu nocnegoBaTe/lbHOM — COEAUHEHUM  Pe3NCTOpa, KaTyLUKu
NHOYKTUBHOCTWN U KOHZAEeHcaTopa.

YCTPOICTBO U MPUHLUMN AEACTBUA TpaHchopMaTopa.



Mogenb NIMHUN 3neKTponepefayn.

YUeHUYECKNIA 3KCMEPUMEHT, NabopaTopHble paboThbl, NPaKTUKYM.

N3y4yeHne TpaHchopmaTopa.

ViccnepoBaHve nepeMeHHOro TokKa 4Yepe3 MoOC/iefoBaTelbHO COefAVMHEHHbIE
KOHeHcaTop, KaTyLlKy W pe3ucTop.

HabntofeHne 3neKTpoMarHUTHOrO pe3oHaHca.

MccnegoBaHne paboTbl MCTOMHMKOB CBETA B LN NepeMeHHOro Toka.

Tema 3. MexaHnyeckune u 31eKTPOMarHUTHbIE BO/HbI.

MexaHn4ecKne BOJIHbI, YC/IOBUA WX pacnpocTpaHeHus. [lonepeyHblie ¢
NpPoAo/ibHblE BOMHbLI. [lepuof, CKOPOCTb pPacrnpocTpaHeHUs W OJIMHA BOJIHbI.
CBoilCTBa MEXaHWYeCKUX BOJSIH: OTPadKeHWe, MpesioM/IeHne, MHTepMepeHumns w
Andpakums.

3ByK. CKOpOCTb 3BYyKa. ['POMKOCTb 3ByKa. BbicoTa TOHa. TeM6bp 3ByKa.

LLIymoBOe 3arpsi3HeHMe OKpY»>KatoLLen cpeapl.

ONeKTPOMarHUTHbIe BOJSHbI. YCNOBUSA WU3/TyYeHUS 3/1eKTPOMAarHUTHBLIX BOJH.
B3avMHas opuveHTauusi BEKTOPOB B 3/IEKTPOMArHUTHOW BOJHE.

CBoiicTBa  3NMEKTPOMArHUTHbLIX  BOJH: OTPaXKeHue, npesioM/IeHNe,
nonspu3anmsa, NHTepgepeHuma 1 audpakums.

LLIkana 3neKTpoOMarHUTHbIX BO/H. [pUMeHeHMEe 3M1EKTPOMArHUTHbLIX BOJH B
TEXHUKE U ObITY.

MpHUUNBI PagMoCcBa3n 1 TeNeBUAeHUA. Paanonokauus.

DNeKTPOMarHMTHOE 3arps3HeHne OKpYXKatoLLen cpeapbl.

TexHMYecKne YCTPOMCTBA U MNpPaKTUYEeCKOoe MNPUMEHEHNe: My3blKa/lbHble
NHCTPYMEHTbI, pagap, paguonpuémMHunk, Tenesmusop, aHTeHHa, TeneoH, CBY-neysb,
YyNbTPa3ByKoOBas ANArHOCTMKA B TEXHUKE U MeANLNHE.

JeMoHCcTpaymu,

O6pasoBaHMe 1 pacnpocTpaHeHne MonepeyHbIX U NPoAosbHbIX BOSH.

Koneb6noweecs Teno Kak MCTOYHUK 3BYKa.

3aBMCUMOCTb A/IMHbI BOMHbI OT YacTOTbl KO/e6aHWA.

HabntogeHne oTpaxeHMs U NPeoMIEHNS MeXaHNYECKNX BOJH.

HabntogeHne nHTepgepeHLmMn n guppakumm mexaHUYecKnx BOJH.

AKYCTUYECKWNIA pe30HaHC.

CBoiiCcTBa YNbTpasByKa 1 ero npvMeHeHue.

HabntogeHne CBA3M FPOMKOCTM 3BYKa M BbICOTbI TOHa C aMnnTyfoin u
4acTOTOW KonebaHwui.

VccnefoBaHne CBOMCTB 3/1eKTPOMArHUTHBIX BOJH: OTpadXkeHWe, NPeoMsIeHNE,
nonapusaums, auppakunsa, NHTephepeHLns.

OG6Hapy)keHne NHMpPaKpPacHOro 1 ynbTpamnoneToBoro nnyyveHui.

YUeHNYEeCKMI 3KCNEPUMEHT, NabopaTopHble paboTbl, MPaKTUKYM.



M3yyeHne napamMeTpoB 3BYKOBOWM BOJIHbI.

N3yyeHne pacnpocTpaHeHMs 3BYKOBbIX BOJ/IH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. OnTUKa.

MpaAmMonvHeHOe pacrnpocTpaHeHWe CBeTa B OAHOPOAHON cpefe. Jlyy cBeTa.
TOo4YeuHbIn NCTOYHUK CBETA.

OTpaxXeHne cBeTa. 3aKOHbl OTPaXXeHWs cBeTa. oCTpoeHMe M306pakeHUn B
naockom 3epkase. Cepuyeckue 3epkKana.

MpenomneHune ceBeTa. 3aKOHbI NPenoM/IeHUst ceeTa. AGCONOTHLIN NokasaTesb
npenomneHns. OTHOCUTENbHbIM NokasaTe/b MpenoMaeHns. MocTOSHCTBO YacTOTbl
CBeTa W COOTHOLLEHMe [A/IMH BOJIH MpU Nepexoe MOHOXPOMAaTNUYEeCKOro ceeta yepes
rpaHuLy pasgena AByX ONTUYECKUX Cpeg.

Xopg ny4enn B npuame. Aucnepcusa ceeTa. CNOXHbIA cocTaB 6en10ro ceeta.
LigeT.

MonHoe BHYTpeHHee OTpakeHue. lpefenbHbIA Yron MosIHOro BHYTPEHHErO
OTPaKEHMS.

CobuparoLLpe 1 paccenatoLLme NMMH3bI. TOHKasa 1MH3a. POKYCHOE paccTosiHMe
W ONTMYEeCcKas Cuia TOHKOW NINH3bI. 3aBUCUMOCTb (DOKYCHOIO PacCTOSAHUS TOHKOWA
ChepuyecKoi JIMH3bI OT €€ reoOMeTpUM U OTHOCUTENIbHOrO  Mnokasartens
NpeioMIeHMA.

dopMyna TOHKOWN NINH3bI. YBennyeHve, faBaeMoe NINH30M.

Xof nyya, NpoLlefLlero fMH3Y Mnoj Mpou3BOJIbHBIM YIIOM K eé rnaBHoW
ONTUYECKOM ocKu. [1OCTpoeHMEe WU300paKEHNIA TOUYKM W OTpe3ka MpsMon B
cobmparoLLMX 1 paccemBaroLLMX NIMH3aX U UX CUCTEMAX.

OnTtuyeckne npubopbl. Paspellarowias cnocobHOCTb. [1a3 Kak onTuyeckas
cucrema.

Mpegensl NPUMEHUMOCTN FTeOMETPUYECKOWN OMTUKMN.

BonHoBas ontuka. WHTepdepeHuua cBeta. KOrepeHTHble WUCTOUHUKWN.
Ycnosus HabnlOAeHUA MakCMMYyMOB WM MWUHUMYMOB B UHTepP(epeHLMOHHOW
KapTMHe OT [ABYX KOFEpPeHTHbIX WCTOYHMKOB. [lpumMepbl  KNacCU4eCcKnx
NHTEPMEPEHLMOHHbIX CXEM.

Ovppakuma ceeta. [AudpakuMoHHas pewéTtka. Ycnosue HabmoLeHNUs
rMaBHbIX  MakCMMyMOB Npyv  MNajeHUnm  MOHOXPOMATMYEeCKOro cBeTa  Ha
ANPPAKLUNOHHYHO PELLBTKY.

MNonapusauua ceeTa.

TexHnYyeckne YCTPOMCTBA W TEXHONIOrMYECKMEe MPOLECChl: OYKM, Nyna,
nepuckon, doToannapar, MWKPOCKOM, MPOEKLUMOHHbIA annapar, MpPOCBET/IEHNe
OMNTWUKW, BOJIOKOHHAs ONTUKA, ANPPAKLNOHHAA PEeLUETKa.

JemMoHcTpauumn.

3aKOHbI OTPaXKeHUs CBeTa.



ViccnepoBaHne NpenomnieHns CBeTa.

HabntogeHne NosHOro BHyTPEHHEro oTpaxeHus. Mofenb cBeToBoa.

ViccnepoBaHne Xxofa CBETOBbIX MYYKOB 4epe3  M/iOCKONapaieNlbHyHo
NAacTUHY U MpuUsmy.

ViccnepgoBaHme CBOMCTB U306paXXeHUA B IMH3aX.

Mogenn MrUkKpocKona, Teneckona.

HabntogeHne nHTepdepeHUnn cBeTa.

HabntofeHne LUBETOB TOHKUX MIEHOK.

HabnogeHne gudpakummn ceeta.

N3yueHne angpakUMOHHON PELLETKMN.

HabntogeHve gnupakLMOHHOIO CnekTpa.

HabntogeHve ancnepcun cBeTa.

HabntogeHve nonspusaumm ceeta.

MprMeHeHWe NONSAPOUNAOB AN U3YUEHUA MEXAHUYECKMX HaNPsXKEHWA.

YUeHUYECKNIA 3KCMEPUMEHT, labopaTOopHble paboTbl, NMPaKTUKYM.

3mepeHne nokasartesnsi NpesioMIeHns CTeKna.

VccnepgoBaHne 3aBMCMMOCTM  (POKYCHOrO pacCTOsHMS OT BellecTBa (Ha
npUMepe XXUAKUX JIH3).

3mepeHne hoKyCHOro paccTosiHUA PacCemBaroLLNX NINHS.

MonyyeHne M306paXkKeHNs B CUCTEME K3 MJIOCKOI0 3epKasa 1 JINH3bI.

Mony4yeHne n306paXkeHns B CUCTEME U3 ABYX JINHS.

KoHCTpyunpoBaHue TeNeCKONMMYeCcKMX CUCTEM.

HabnrogeHve gudpakunm, NHTepdepeHUMn 1 NoasapmsaLnmn ceeTa.

M3yyeHre nonspusaunm ceeta, OTPaXKEHHOIO OT NOBEPXHOCTU AM3NEKTPUKA.

N3yyeHne nHTepdepeHL M NasepHOro N3ilydeHns Ha ABYX LLensax.

HabntogeHve gucnepcuu.

HabntogeHve u nccnefoBaHve UQPaKLMOHHOIO CnekTpa.

3mepeHne AnHbI CBETOBOI BOJIHBI.

MonyyeHne cnekTpa M3nyyeHUs cBeToAMoga npyv NOMoLWM AMPpakLMOHHON
PELLETKN.

Pa3fen 6. OCHOBbI cneuyMasibHON TEOPUM OTHOCUTETbHOCTM.

"paHnLbl MPUMEHNUMOCTIN K/1AaCCUYECKON MeXaHUKW. TocTynaTtbl crewmnaibHomn
TEOPUN OTHOCUTENIbHOCTH.

MpoCcTpaHCTBEHHO-BPEMEHHON  WHTepBan.  [peobpasoBaHusi  JlopeHua.
Ycnosue npuyYMHHOCTM. OTHOCUTENIbHOCTL  OfHOBPEMEHHOCTW. 3amefsieHue
BPEMEHW 1 COKpaLleHWe 4/INHbI.

SHEPrus U UMNYIbC PENSTUBUCTCKOM YacTULbI.

CBA3b MacCbl C 3HEPTrMein U MMMYNbCOM PENSATUBUCTCKOM YacTULbl. DHEPrus
MOKOS.



TexHNYecKne YCTPOMCTBA W TEXHONIOrMYECKMEe MNPOLECChl: CMYTHUKOBbIE
NPUEMHUKW, YCKOPUTENWN 3aPSXKEHHbBIX YaCTULL.

YUeHNYeCKmniA 3KCMePUMEHT, 1abopaTopHble paboTbl, NPaKTUKYM.

OnpefeneHne wuMmMynbca W 3HEPrUn  PenaTUBUCTCKMX  Yactuy,  (no
hoTorpaduam TpekoB 3apsXKeHHbIX YacTuL, B MarHATHOM MoOfie).

Pasgen 7. KBaHTOBasA (pusmka.

Tema 1. KopnycKynsipHO-BO/IHOBOW fyasin3m.

PaBHOBeCHOe TenjioBoe u3slydeHne (M3ny4veHme abCOOTHO YEPHOro Tena).
3aKoH cMmelleHUa BuHa. T'vnoTesa NnaHKa 0 KBaHTax.

@DOTOHbI. IHEPrUS 1 UMNYNLC POTOHA.

doToahpekT. OnbIThl A. . CTonetoBa. 3akoHbl DOTO3deKTa. YpaBHeEHME
OHWTENHA Ansa oToadhekTa. «KpacHas rpaHmua» QoToaddekTa.

JaBneHne cBeta (B 4aCTHOCTM, [aB/ieHMe CBeTa Ha abCoNTHO
norsowamouyto 1 abCoNMoTHO OTpaXkaroLllyto MOBEPXHOCTb). OnbiThl 1. H.
Nebepesa.

BonHoBble cBOMCTBa YacTul. BonHbl ge bpoiing. [nvHa BonHbl e bpoiins u
pasmepbl 06/1aCTU  NIOKa/IM3auMmM  ABUXKYLLeNCca  YacTuubl.  KopnycKynspHo-
BOJTHOBOW Ayanvam. Oudpakumns 31eKTPOHOB Ha KpucTainax.

Cneyndguka n3mepeHnin 8 mukpomupe. COOTHOLLEHUA HeonpeaenéHHOCTEN
["eli3eH6epra.

TexHMYyecKkne YCTPOMCTBA W TEXHOMOrMYECKMe MPOLECChl: CMEKTPOMETP,
(hoTO3NEeMeHT, (OoTOAATUMK, TYHHENbHbIA MWUKPOCKOM, CO/MIHeYHas ©Garapes,
CBETOAMOA,

JeMoHCcTpaymn,

dOoTO3(h(PeKT Ha YCTAHOBKE C LIMHKOBOWN NAACTUHOMN.

MccnepoBaHve 3aKOHOB BHELLHEro (DOTo3dhheKTa.

WccnegoBaHue  3aBUCMMOCTM  COMPOTMB/IEHMA  MOJIYNPOBOAHMKOB — OT
OCBELLEHHOCTMW.

CeeToanog.

ConHeyHan 6arapes.

YUeHUYEeCKMIA IKCMEPUMEH T, NabopaTopHble paboTbl, MPaKTUKYM.

VccnepoBsaHne (hotopesuncropa.

M3mepeHre NOCTOAHHOM MnaHKa Ha OCHOBE uccnefoBaHUa PoToaddeKTa.

ViccnepgoBaHme 3aBUCUMOCTM CUJbl TOKA Yepes CBETOAMOL OT HanpsyKeHUs.

Tema 2, PusnKa aToMa.

OnbITbl MO0 WUCCNEeOBaHUIO CTPOeHUs atoma. [naHeTapHas mofenb aToma
Pesepdopaa.

MocTtynatbl bopa. N3nyyeHne u nornoweHre (h0TOHOB NpU Nepexoje atoma c
OZIHOTO YPOBHS 3HEPrun Ha ApyroMn.



Buabl cnekTpos. CrnekTp YPOBHEWN 3Heprum atoma BOA0Opoa.

CnoHTaHHOE 1 BbIHYXAEHHOE M3/yyeHue cBeTa. Jlasep.

TexHnYeckne YCTPOMCTBA U TEXHOJIOMMYeCKMEe MPOLECChl: CMeKTPasibHbIN
aHanm3 (CNexkTpocKon), f1asep, KBaHTOBbLIA KOMMbIOTEP.

JemMoHCcTpaymn.

Mogenb onbiTa Pesepdopaa.

HabnogeHve nuHeiyaTbIX CNeKTPoB.

YCTPOWCTBO U AeACTBME CUETUMKA NOHU3UPYIOLLMX YACTHULL.

OnpepgeneHne AVHbI BOSIHbI N1a3ePHOr0 U3/yYeHus.

YUeHUYEeCKNIA 3KCMEPUMEHT, labopaTopHble paboTbl, NPaKTUKYM.

HabnogeHve NnHeinyaToro cnekrpa.

WccnepoBaHne cnekTpa paspeXkeHHOro atoMapHOro BOAOpoJa M M3MepeHue
NOCTOSAHHOW Pupabepra.

Tema 3. PM3nKa aTOMHOr0O A4pa 1 aNeMeHTapHbIX YacTuL,.

HyknoHHas mopens sfgapa [MeinseHbepra-VBaHeHKo. 3apsap sagpa. Maccosoe
yucno agpa. 3oton.l.

PagnoakTUBHOCTbL.  Asb(ha-pacnaf. ONEKTPOHHbIA U MO3UTPOHHLIN 6GeTa-
pacnag. ['amma-nsnyyeHue.

3aKOH pafnoaKTMBHOIO pacnaga. PagnoakTMBHbIE W30TOMbI B MPUPOLE.
CBoiICTBa MOHU3MPYIOLLETO W3/yYeHUs. BnunsHue pagmoakTMBHOCTM HAa >KMBble
opraHu3mMbl. ECTeCTBEHHbIA (POH n3nyyveHUs. [o3nmeTpus.

OHeprua cBA3M HYK/NOHOB B A4pe. AfepHble cubl. [JedekT maccol aapa.

AfepHble peakuuwn. [leneHne n cuHTes aaep. AnepHole peakTopbl. [Mpobniemsl
ynpaBiseMoro TepMOALEPHOrO CUHTe3a. JKOJIOrMYecKMe acrnekTbl pasBUTUA
ALEPHON 3HEPreTUKMN.

MeToApb! peructpaumm n UCCNefoBaHNA 3/1IEMEeHTAPHbIX YacTuLL.

dyHOaMeHTa/lbHble  B3aMMOAENCTBUA.  BapuoHbl, Me30Hbl 1 JIENTOHbI.
MpepcTtasneHve o CtaHaapTHOM Mogenun. KBapK-rntoOHHas Mojesb afjpOHOB.

dun3nka 3a npegenamy CTaHAApPTHON Mogenn. TEémHas maTepus U TEMHas
3Heprus.

EAVHCTBO (hM3MYEeCKON KapTUHbI MUpa.

TexHMYecKne yCTPOMCTBa U TEXHO/IOrMYeCKMe MpoLecchbl: J03MMETP, Kamepa
BunbcoHa, fAaepHbIii peakTop, TepMOALEPHbIA peakTop, aToMHas 60mba, MarHUTHO-
pe3oHaHCHas Tomorpadgus.

YUeHNYECKNIA 3KCMEPUMEH T, NabopaTOpHble paboTbl, NPaKTUKYM.

WNccnepoBaHne TpekoB YacTuy, (Mo rotoBbIM hoTorpagmsam).

ViccnepgoBaHme pafvoakTUBHOMO (JOHa C UCMO/b30BaHNEM [03UMETPA.

M3yyeHune nornoweHna 6eta-vyactuy, aflloMUHNEM.,

Pa3gen 8. 9nemMeHTbl aCTPOHOMUM U aCcTPON3UKNA.



JTanbl pa3BuUTMUA acTpoHoMUK. MpuKnagHoe 1 MUPOBO33PEHYECKOE 3HAYEHNE
acTpoHomMuu. T[1PUMEHNUMOCTb 3aKOHOB (IU3MKU NS OOBACHEHUSA MpuUposbl
KOCMUYECKNX OOBEKTOB.

MeToAbl aCTPOHOMUYECKMX UccnefoBaHWA. COBpPeMeHHble  ONTUYeCKue
TEe/IeCKOMbl, PaAMOTENECKONbI, BHEATMOCHEPHasA aCTPOHOMUS.

Bug 3Bé3gHOro Heba. CosBe3gus, ApKue 3BE34bl, MaHETbl, UX BUAUMOE
[ABUXeHNe,

ConHeyHasa cucrtema.

ConHue. ConHeYvHass akTUBHOCTb. ICTOUHUK 3Heprun CosHua 1 3BE3[.

3BE34bl, MX OCHOBHbIE XapaKTEPUCTUKN. [uarpamma «CrneKTpasibHbliA Knacc -
CBETUMOCTb». 3BE&3[bl NaBHOW MNoOCnefoBaTe/lbHOCTU. 3aBUCUMOCTb «Macca -
CBETUMOCTb» [N 3BE3[, [/1aBHOW MocnefoBaTelbHOCTU. BHyTpeHHee CTpoeHMe
3Be34. CoBpeMeHHble MpeacTaB/ieHNA 0 NPOUCXOXKAEeHUN U 3BonouMn ConHua K
3BE34. JTarnbl XXN3HU 3BE3.

MneuHbii MyTb - Hawa [anaktvka. onoxkeHwe u asvxeHne ConHua B
ManakTuke. Tunbl ranaktnk. PaguoranakTuku v Keasapbl. YépHble AbIpbl B A4pax
ranakTuk.

BceneHHasn. PacwuumpeHune BceneHHon. 3akoH Xab6na. PasberaHuve ranakTuk.
Teopusa bonbLIoro B3pbiBa. PENMMKTOBOE U3NyUYeHMe.

MacwTabHas cTpyKTypa BceneHHol. MeTaranakTuka.

HepeléHHble npobaemMbl aCTPOHOMUN.

YueHn4yeckme HabroaeHuns.

HabnogeHnsa 3B&34HOr0 Heba HEBOOPY)KEHHLIM [/1a30M C UCMOJIb30BaHWEM
KOMMbIOTEPHBIX MPUIOXKEHUA A/18 OnpeenieHnsa MNonoXKeHUs HebeCHbIX 0O0BEKTOB
Ha KOHKPETHYI faTy: OCHOBHble co3Be3aua CeBepHOro nonywapua u apkue
3BE34bl.

HabnogeHns B Teneckon JlyHbl, NnaHeT, TyMaHHOCTeM U  3BE3AHbLIX
CKOMJIEHWIA.

DU3NYECKNIA NPAKTUKYM.

Cnocobbl n3MepeHns PU3NYecKMX BENYMH C UCNOJIb30BaHNEM aHa/IOrOBbIX U
LUN(POBBLIX N3MEPUTENBbHBLIX MPUOOPOB M KOMMLKOTEPHBLIX AaTYMKOBbLIX CUCTEM.
AOGCO/OTHbIE N OTHOCUTE/IbHbIE MOrPELLIHOCTM M3MEPEHNI (IU3NYECKUX BESINYMH.
OugeHKa rpaHuL, NorpeLHoCTeN.

MNpoBefeHMe  KOCBEHHbIX  W3MEPEHW,  WUCCNefoBaHWN  3aBUCUMOCTEN
(DM3MYECKUX BeNNYMH, TMpPOBEpPKa MpeasioXKeHHbIX runoTes (Bblbop u3 pabor,
OMNMUCaHHbIX B TeMaTUYeCcKuUxX  pasfenax  «YUYeHU4YeCKUA  3KCNEPUMEHT,
nabopaTopHble paboTbl, MPaAKTUKYM»).

O6o6ulatoLLiee NOBTOPEHME.



O606LeHre N cucTeMaTm3aLma COAEPXKaHUA pas3fenoB Kypca «MexaHuKay,
«MonekynsipHast (pusnka 1 TepMmoaMHaMmnKa», «SNeKTpoanHamMmnKa», «KonebaHuns u
BOJIHbI», «OCHOBbI CneuuasibHOM Teopuu OTHOCUTENIbHOCTU», «KBaHTOBas
YU3MKa», «DNIEMEHTbl aCTPOHOMUN 1 aCTPOPUINKI».

Ponb  M3MKM ¥ acTPOHOMUM B 3KOHOMMUYECKOMW, TEXHO0rMYEeCKOMU,
counasibHOM 1 3TUYECKOM chepax AesTeNbHOCTU YenoBeKa, PO/ib U MECTO (OU3NKN
aCTPOHOMMM B COBPEMEHHOW Hay4yHOW KapTuMHe Mupa, 3HayeHue onucaTe/ibHOMU,
CUCTEMATM3NPYIOLLIE,  OOBLACHUTENbHOW U MPOrHOCTMYECKOW  (PYHKLMIA
(hM31MYECKO Teopuu, posib PUNYECKON Teopun B (hOPMUPOBaHMM NPeACTaBIEHWI
0 (pM3NYECKON KapTMHE MUpa, MeCTO (PU3NYECKOM KapTMHbI MUpa B 06LLeM psagy
COBPEMEHHbIX eCTECTBEHHO-HAYUHbIX NPeACTaBNEHUIA O NPUPOLE.

MexxnpeaMeTHbIe CBA3N.

N3yueHne Kypca m3nkn yrny6neHHOIo ypoBHA B 11 Knacce OCyLLEeCTBAeTCS
C YYETOM cojep)KaTeflbHbIX MeXNpeaMeTHbIX CBA3EM C KypcaMu MaTemMaTuKMu,
oronornn, XMMnn, reorpaun 1 TEXHOMOrUK.

Me>KnpegmeTHbIe NOHATUSA, CBA3aHHbIE C N3yYeHNeM MeTO[0B HayyHOro
NO3HaHUA: fABMEHWE, Hay4HbIA (haKT, runoTesa, (PU3NYecKas BeNYMHA, 3aKOH,
Teopus, HabNAeHWe, IKCNEePUMEHT, MOLEeNMpoBaHWe, MOfLeNb, W3MEPEHME,
MOrpeLHOCTN U3MEPEHUIA, U3MEPUTENbHbIE NPUOOPLI, LMMpOoBas nabopaTopus.

MaTemMaTuKa: peLlleHne CUcTeMbl YpaBHEHWUI. TpUroHomeTpu4vecKkme
(OYHKUWUN: CUHYC, KOCUMHYC, TaHFeHC, KOTaHreHC, OCHOBHOE TPUrOHOMeTpU4eckoe
TOX/[eCTBO. BeKTopbl M MX NPOEKUMM Ha OCU KOOPAMHAT, C/IOXKEHME BEKTOPOB.
Mpon3BoAHble 3M1EMEHTapPHbIX (YHKUMA. [Mpu3Haku nogobus TpeyronbHUKOB,
onpegeneHne naowaan naockux uryp u oobeéma Tern.

Buonorna', anekTpuyeckne $SBMEHUS B XKMBOWN nNpupode, KonebaTesbHble
OBVKEHWUA B XXMBOW MpuUpofe, 3SKONIOTMYECKME PUCKU TMpU  NPOU3BOACTBE
3NEKTPO3HEPrun,  3NIEKTPOMAarHUTHOe  3arps3HeHVe  OKpyXKalollenh  cpefpl,
yNbTpa3ByKoOBas AWarHOCTMKa B MefMLMHEe, ONTUYECKME SABJIEHUS B HKMBOM
npupoze.

XUMUSA; CTpOeHUe aTOMOB U MOMEKY/1, KPUCTa/IINYECKast CTPYKTypa TBEPAbIX
Ten, MexaHn3Mbl 06pa3oBaHNA KPUCTAIIMHYECKOM PELLETKN, CNEKTPa/IbHbIA aHaNns.

[leorpadmsi; marHWTHble Monca 3emMau, 3aneXu  MarHUTHbIX — pYA,
(hoTOCHEMKA 3eMHOI MOBEPXHOCTU, ceiicmorpad.

TexHonorna', npuMeHeHWe TMOCTOSAHHbIX MarHWTOB, 3/IEKTPOMAarHUTOB,
anekTpoasuratesib AKo6w, reHepatop MepemMeHHOro Toka, WHAYKLUMOHHas Meub,
JIMHAW 3NeKTpornepead, aNeKTpoasuratesb, pagap, pagvonpuémHuK, Tenesmsop,
aHTeHHa, TenedoH, CBY-neub, ynbTpasByKOBas [AMAarHOCTUKA B TEXHUKE,
NMPOEKUMOHHbIN anmnapar, BO/IOKOHHas OMNTWKa, Co/iHevHas 6artapes, CrMyTHUKOBbIE
NPUEMHUKW, AflepHas 3HepreTnka 1 3KOJI0rMyeckme acnekTbl eé pasBuUTuS.



MNNAHNPYEMBIE PE3YJ/IbTATbl OCBOEHUA MNMPOIMPAMMBbI O ®UN3UNKE
HA YPOBHE CPEAHEIO OBWEIMO0 OBPA3OBAHUNANTNYHOCTHBIE
PE3YJ/IbTATbI

NIMYHOCTHBLIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA Y4eOHOro npeametra  «Pu3nKa»
[O/KHbI OTpaXaTb FOTOBHOCTb W CMOCOBHOCTL 06Y4akoLWNXCA PYKOBOACTBOBATLCS
C(hOPMUPOBAHHOM BHYTPEHHEN MO3MLMENA JIMYHOCTW, CUCTEMOWM LIEHHOCTHbIX
OpVieHTaUWA,  MO3UTMBHLIX  BHYTPEHHUX  YOeXAeHW,  COOTBETCTBYHOLLMX
TPaAUUMOHHBIM LEHHOCTAM POCCUMCKOro OOLLEeCTBa, PpaclUMpeHue >XXU3HEHHOro
onbITa U OMbiTa AEeATeNIbHOCTU B MpoLecce pean3aum OCHOBHbIX HarpaB/ieHui
BOCNUTaTe/IbHOW OeATeNIbHOCTU, B TOM YMC/e B YacTu:

rpaXkAaHCKOro BOCNUTaHUA:

¢  C(hOPMMPOBAHHOCTb FPaXXAaHCKOM NO3NLMM 06YyYatoLLErocs Kak akTUBHOIO
W OTBETCTBEHHOIO Y/IeHa POCCUICKOro obLecTBa;

* TMPUHATME TPAAUUMOHHBIX OOLLEYeNOBEYECKUX TYMaHUCTUYECKUX 1
[lEMOKPaTUYeCKNX LeHHOCTE;

* TOTOBHOCTb BECTU COBMECTHYIO [EATE/IbHOCTb B MHTEpecax rpaxgaHCKoro
obuwecTBa, Yy4yacTBoBaTb B  camMoOynpaBfeHUM B 06pa3oBaTe/lbHOWN
opraHusauuu;

* YMeHVe  B3aUMOAENCTBOBaTb C  COUM&IbHbIMW  WHCTUTYTaMu B
COOTBETCTBUU C UX (DYHKLMAMU U Ha3HAUYEHUEM;

* TOTOBHOCTb K F'yMaHWUTapHOMW 1 BO/IOHTEPCKOM AeATeNbHOCTH,

NnaTpPUOTNUYECKOro BOCNUTaHUA:

*  C(HOPMMPOBAHHOCTb POCCUINCKOM rpaXkAaHCKoW NOEHTUYHOCTH,
naTpuoTU3Ma;

* LIEHHOCTHOE OTHOLUEHWe K FoCyfapCTBEHHbIM CMMBO/AM, AOCTMXKEHMAM
POCCUNCKNX YUEHDBIX B 061aCTU (IU3NKM N TEXHUKE.

LlYyXOBHO-HPaBCTBEHHOI0 BOCMUTAaHUA:

¢ C(hOPMUPOBAHHOCTb HPABCTBEHHOIO CO3HaHWSA, 3TUYECKOr0 NoBeAeHNS;

¢ CNOCOBGHOCTb OLIEHUBATb CUTYauUO U MPUHMMaTb OCO3HaHHbIE PeLLeHUs,
OPVEHTUPYACb Ha MOpPa/lbHO-HPaBCTBEHHbIE HOPMbl U LLEHHOCTW, B TOM
yucne B AeATe/IbHOCTU YUYEHOrO;

* 0CO3HaHWe JIMYHOTro BKI34a B MOCTPOEHME YCTOMUYMBOro ByaylLiero,

3CTEeTUYECKOro BOCNUTaHUA:

* 3CTETUYECKOE OTHOLUeHWEe K MUpy, BK/IKOYasas 3CTETUKY Hay4HOro
TBOPYECTBa, NPUCYLLEr0 (IM3NYECKOW Hayke.

TPYAOBOro BOCNUTAHUA:



NHTEpPeC K pas3inyHbIM chepam NPOdeccuoHa/IbHOW AeATeIbHOCTU, B TOM
4ncne CBSI3aHHbIM C (OM3UKOM N TEXHUKOW, YMEHME COBEPLLATb OCO3HaHHbIN
BblIOOp OyAayllein npogeccun n peanr3oBbiBaTb COOGCTBEHHbIE XXNU3HEHHbIE
NNaHbl;

rOTOBHOCTb W CNOCOBHOCTL K 06pa3oBaHmMIo 1 caMoobpa3oBaHuio B 061acTu
(OM3NKN Ha MPOTSXKEHUN BCEI YKU3ZHW.

IKOJ10r’M4yecKoro BoCnnMTaHnA:

ChOPMMPOBAHHOCTb 3KOJIOFMYECKOWN Ky/bTypbl, OCO3HaHWe [N06asbHOro
XapakTepa 3K0/0rmyeckmx npobnem;

NnfaHMpoBaHMEe W OCYLLECTB/EHNE [OEACTBUA B OKpY>Kalollen cpede Ha
OCHOBE 3HaHWA LieNeil yCTONYMBOro pasBUTUS Ye/I0BEYECTBA;

pacluMpeHne onbiTa AeATeNbHOCTW 3KONIOMMYECKOM HamnpaBfeHHOCTU Ha
OCHOBE UMEOLLIMXCS 3HAHWIA N0 PU3NKe.

LEHHOCTU Hay4YHOIo Nno3HaHNA:

ChOpPMMPOBAHHOCTb MUPOBO33PEHUS,, COOTBETCTBYHIOLLErO COBPEMEHHOMY
YPOBHIO pasBUTUS (DU3NYECKON HayKW;

OCO3HaHME LIEHHOCTW HayyHoli [esiTeNbHOCTM, TFOTOBHOCTb B MNpoLecce
N3yyeHus (M3MKM OCYLLECTB/ATb MPOEKTHYK 1  UCCNeaoBaTeNbCKyto
AesTeNbHOCTb UHAMBMAYANIbHO W B Tpymne.

METAMNPEOMETHbDIE PE3YJIbTATbI

Mo3HaBaTe/NbHble YHUBEPCa/IbHbIE YUebHble AeNCTBUSA
BasoBble N0rnyecKme fecTBUS:

CaMoCTOSITeIbHO  (hOpMy/nMpoBaTb 1 aKTyanu3vMpoBaTb  Npo6remy,
paccmaTpuBaTh €€ BCECTOPOHHE;

onpefensTb LUeNN [AesTenbHOCTW, 3afaBaTb MapameTpbl U KPUTEpUM KX
AOCTUXKEHUS;

BbISIBNATb  3aKOHOMEPHOCTW 1 MPOTUBOPEUNs B  paccMaTpuvBaeMbixX
(hU3NYUECKNX ABMEHUSIX;

paspabaTtbiBaTb MMaH peLleHust Npo6eMbl ¢ YYETOM aHaIM3a UMEKOLLNXCS
MaTepuanbHbIX U HeMaTepUasibHbIX PECYPCOB;

BHOCUTb  KOPPEKTUBbI B  AeATENbHOCTb, OLEHWBATb COOTBETCTBME
pe3ynbTaToB LieNsM, OLEHUBATb PUCKN MOCNEACTBUIA AeATENIbHOCTH;
KOOPAMHMPOBaTb 1  BbIMOMHATL PaboTy B  YC/MOBUAX peasnibHOro,
BUPTYa/IbHOrO ! KOMOGMHMPOBAHHOTO B3aMMOAECTBUS;

pa3BMBaTb KpeaTMBHOE MbILL/IEHME NPU PELLEHNMN XKU3HEHHbIX MPOG/EM.

BasoBble MccnefoBaTe/lbCKUe AeACTBUS:

BNafleTb Hay4yHOV TEPMUHONOTUEN, KHOUEBLIMM MOHATMSMU U METoAaMu
(h13nyeckoii HayKu;



BNafeTb  HaBblkaMu  y4ebHO-MCCNefoBaTeNlbCKOM M MPOEKTHOM
[eATeqIbHOCTU B 06/11acT  (PU3MKK, CMOCOBHOCTLIO 1 TFOTOBHOCTBIO K
CaMOCTOATE/IbHOMY MOMCKY MeTOOB pelleHUs 3ajady  (pu3n4veckoro
cofiepXkaHus, MPUMEHEHMIO Pa3/INYHbIX METOLO0B MO3HaHWUS;

BNafeTb BuAaMu [eATe/IbHOCTM MO MNOJyYEeHUO HOBOrO 3HAaHWUS, €ro
NHTepnpeTaunn, NpeobpasoBaHMIO 1 NMPUMEHEHMIO B Pa3/INYHbLIX YUYEOHbIX
CUTyaumax, B TOM 4ucie Npu Co3[4aHuUM YYeOHbIX NPOeKTOB B 06/1acTu
(PU3NKU;

BbISIBMIATb  MPUYMHHO-CNEACTBEHHbIE CBSI3W W aKTya/M3MpoBaTb 3agaqy,
BblABUraTb  FUMoTesy e& pelleHUsi, HaxoAuTb  aprymeHTbl  Ans
[l0Ka3aTeNbCTBa CBOUX YTBEPXKAEHWA, 3afaBaTb NapamMeTpbl W KpUTEpUM
peLLeHus;

aHaM3npoBaTb MOMyYEHHblE B XO4e pPeLleHUst 3ajadn  pesynbTaTbl,
KPUTUYECKN OLLeHNBATb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B
HOBbIX YC/TIOBUAX;

CTaBUTb W (QOpMy/MpoBaTb COOGCTBEHHblE 3ajayM B O6pa3oBaTesIbHOW
LeATeNIbHOCTU, B TOM YuUC/e NPU U3ydeHUn (U3NKW;

[laBaTb OLIeHKY HOBbIM CUTyauusiM, OLeHMBaTb NPUOOPETEHHDIA ONbIT;
YMETb MEepPeHOCUTb 3HaHWA N0 (M3NKE B MNPaKTUYECKyto 0651acTb
YKN3HEeOesTeNbHOCTH;

YMETb UHTErpupoBaTh 3HAHUS M3 pasHbIX MpPegMeTHbIX 06nacTel;
BblABUIaTb HOBblE MAeun, npeanaratb OPUrnHaibHble NOAXOAbI U peLleHns;
CTaBUTb NPO6MeMbI 1 3afa4un, AoMyCKalowme afibTepHaTBHbIE PeLLEHMS.

PaboTa ¢ MHhopmauueil:

BNafleTb HaBblkaMu NOSyYEHUSA UHOPMaLUKN (PU3NYECKOTO COAEPXKaHNSA 13
MCTOYHUKOB pasHbIX TWUMNOB, CaMOCTOATENIbHO OCYLUECTBATb MOWUCK,
aHa/InM3, cucTemaTm3aumio U MHTepnpeTauuio MHMoOpMauun pasinyHbIX
BMAOB 1 (hOpM MpefcTaBNeHUs;

OLleHMBaTb AOCTOBEPHOCTb UH(OPMaLLN;

MCNOMb30BaTb  CPeacTBa  MHMOPMALMOHHBLIX U KOMMYHWUKALMOHHbIX
TEXHONIOTUIA B PELUEHUN  KOTHUTUBHBLIX,  KOMMYHWUKaTUBHbIX U
opraHM3auMoHHbIX 33ga4 ¢ Cco6/ogeHNneM TpebGOBaHWn  3PrOHOMUKMN,
TEXHUKN 6e30NacHOCTWN, TUIMEHbI, pecypcocbepeXeHmns, MNpaBOBbIX W
3TMYECKMX HOPM, HOPM MHMOPMaLNOHHON 6e30NacHOCTM;

co3faBaTb TEKCTbl (PU3NYECKOro COAEPXKaHUSA B pas3/IMUHbIX (hopmartax C
YYETOM HasHayeHuUs uWHMopMaLuMM W LeNneBoi ayauTopuu, BblGupas
ONTMMa/IbHYHO (hOpMY MpeACcTaBNeHUs U BU3yasIn3aLmn.

KOMMYHUKaTNBHble YHMBepCasIbHbIE YUYebHble AeliCTBUS:



OCYLLECTBNATL  OOLLEHME Ha YpOKax (M3NKM U BO BHEYPOYHOWA
[eATeNIbHOCTY;

pacno3HaBaTb MNPeANOCbINKA  KOH(IMKTHBbIX CUTyauuid W cMsiryaTb
KOH(/IUKTbI;

pa3BEPHYTO M JIOFMYHO M3NMaraTb CBOK TOUKY 3PEHMS C MCMO/b30BaHMEM
A13bIKOBbIX CPeACTB;

MOHMMATb 1 UCNO/b30BaTh MPEMMYLLECTBA KOMaHAHON U MHAMBUAYa/IbHOM
paboThbl;

BblOMpPaTb TeMaTMKY M MeTOAbl COBMECTHbIX AEWCTBUIA C YUYETOM 0OLLMX
NHTEPECOB 11 BO3MOXHOCTEN KaXKAOro YfieHa KOJNEeKTMBa,

NPUHUMATb LM COBMECTHOW  AesiTeIbHOCTW, OpraHM30BbIBATb I
KOOPAMHMPOBATb AENCTBUS NO €€ AOCTUXKEHMIO: COCTaBATb MaH
[eCTBUIA, pacnpeaensaTb POAN ¢ YYETOM MHEHMIA YYaCTHMKOB, 06CYXAaTb
pe3ynbTaTbl COBMECTHOM paboThl;

OLEeHMBATb Ka4yecTBO CBOEro BKAafa ¥ KaAaoro y4yacTHMKa KOMaHAbl B
06LLUNIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npeanaraTb HOBble MPOEKTbl, OLEHMBATb WAEN C MNO3MLMMA HOBU3HBI,
OPUTMHANbHOCTU, MPaKTUYECKO 3HAYMMOCTN;

OCYLLIECTBNATb MNO3UTMBHOE CTpaTernvyeckoe MOBeAeHME B Pas/INYHbIX
CUTyaumsx, NposiBNSTbL TBOPYECTBO N BOOOPaXKEHWE, ObITb MHULMATMUBHBIM.

PerynatBHble YHUBePCa/IbHble YYebHble [eCTBUS
CamoopraHusaums:

CaMOCTOATE/IbHO OCYLLECTBNATL NO3HaBaTe/IbHYHO AeATeNlbHOCTb B 061acTu
(M3NKN 1N acTPOHOMUW, BbISBIATbL NPO6IEeMbl, CTaBUTb U (hOPMYNPOBaTh
COBGCTBEHHbIE 3aauu;

CaMOCTOSATE/IbHO COCTaBMATb M/aH PeLleHnss PacHETHbIX W KauyeCTBEHHbIX
3afla4, NnaH BbINOIHEHNA MPaKTUYeCKON paboTbl C YYETOM MMEIOLLMXCA
pecypcoB, COOCTBEHHbIX BO3MOXHOCTE U NPeanoyTeHW;

[laBaTb OLIeHKY HOBbIM CUTYaLUAM;

pacLumMpaTb paMKM y4ebHOro npeameTa Ha OCHOBE JIMUYHbIX MPeAnOYTeHWNA;
[lenatb 0CO3HaHHbIA Bbl6OpP, aprymeHTMpoBaTb ero, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a pPeLUeHME;

OLeHMBaTb MPUOOPETEHHbLIN OMbIT;

Crnoco6CcTBOBaTh (POPMUPOBAHUIO U MNPOSIBNIEHUIO 3pyanumm B 06/51acTu
(hM3NKK, NOCTOAHHO MOBbIWATL CBOM 06pPa30BaTE/IbHbIA U KY/bTYPHbINA
YPOBEHb.

CaMOKOHTpOﬂb, 3IMOLUMOHaJ1bH bI UHTENNEKT:

[aBaTb OLEHKY HOBbIM CUTyauuAM, BHOCUTb KOPPEKTWMBBLI B AEATE/IbHOCTD,
oueHnBaTb COOTBETCTBUNE PE3Y/IbTATOB LIENAM,



BNafeTb HaBblkaMW  [O3HaBaTe/IbHOM  pedi/ieKCMM  KaK  OCO3HaHUS
COBepLUAEMbIX AEACTBUIA U MbIC/IUTENbHBLIX MPOLECCOB, UX Pe3y/bTaToB M
OCHOBaHWI;

NCNonb3oBaTh NPUEMBI pethiieKCUM AN OLEHKN CUTYaUnn, BbiIbopa BEPHOIO
peLleHuns;

YMeTb OLIEHMBATb PUCKM U CBOEBPEMEHHO MPUHUMATL PELLUEHUS MO KX
CHDKEHWIO;

NPUHMMaTb MOTMBbI W apryMeHTbl APYrux Mpu aHanuie pe3ynbTaToB
NEATENBHOCTH;

NPUHUMATbL Ce6sl, NOHUMas CBOWN HEAOCTaTKM U AOCTOUHCTBA;

NPUHUMATb MOTMBbI M aprymMeHTbl APYrux Mpu aHannse pe3ynbTaToB
[EATENbHOCTU;

npu3HaBaTb CBOE NPaBO M MpPaBO APYrnXx Ha OLUNOKMW.

B npouecce AOCTUXEHUA NIMYHOCTHBLIX Pe3y/bTaTOB OCBOEHUSA MNPOrpaMmmbl Mo
un3nke [ONA  YPOBHA cpefaHero o6ulero o6pasoBaHUs Yy  00y4aroLMXCS
COBEpPLUEHCTBYETCS 3MOLMOHa/IbHBIA  UHTENSIEKT, npegnonaraoLmia
CPOPMNPOBAHHOCTb:

CaMOCO3HaHWs,  BK/IHOYaloLLEero CMOCOGHOCTb NOHUMaTb  CBO&
3AMOLMOHaIbHOE COCTOsHWE, BUAETb HamnpaB/eHUs pa3BUTUSA COBCTBEHHOM
3MOLMOHa/IbHOW cepsbl, ObITb YBEPEHHbLIM B Cebe;

CcaMOperynnmpoBaHuns, BK/KOYAOLWEro CaMOKOHTPO/b, YMeHMe NPUHMMaTb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOBHOCTb afanTMpoBaTbCs K
AMOUMOHANbHBIM WU3MEHEHUAM 1 MNPOSIBAATbL MMOKOCTb, ObITb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTUBALMW, BK/IHOYAIOLLENA CTPEM/IEHME K LOCTUXKEHUIO Lenu
N ycnexy, onTUMMU3M, MHULNATUBHOCTb, YMEHWE AeCTBOBaTb, MCXOOA W3
CBOUX BO3MOXXHOCTE;

aMnatuu,  BK/IKOYatoLWei  CNOCOBHOCTb  MOHUMATb  3MOLMOHa/IbHOE
COCTOSIHME [APYruX, Y4uTbiBaTb €ro npu OCYLLECTB/IEHUN OO6LLEHNS,
CMOCOBGHOCTb K COYYBCTBUIO U COMEPEXMBAHMIO;

couMasibHbIX  HaBbIKOB,  BK/KOYAKOWMX  CMOCOBHOCTbL  BbICTpamMBaTb
OTHOLLUEHUS ¢ ApYyrumMu ogbMu, 3a60TUTLCA, MNPOSBNATL WMHTEPEC W
paspeltaTb KOH(/IUKTbI.

NMPEAMETHbIE PE3YJIbTATbI

K KoHLYy o6yuyeHus B 10 Knacce npeaMeTHble pe3y/bTaTbl Ha Yrny6nEHHOM YPOBHE
AO/MKHbI OTpaXKaTb CHOPMUPOBAHHOCTb Y 06YYaOLLINXCS YMEHWIA:



NoHMMaTb pPo/ib  (U3MKM B 3KOHOMWYECKOW,  TEXHOIOrMYecKown,
3KOJIOTMYECKOW, couMasibHOM W 3TUYECKOW cepax [AeAaTeNlbHOCTU
4esioBEKa, POsib 1 MECTO (PM3MKN B COBPEMEHHONM Hay4YHOW KapTUHE MUpa,
3HayeHMe onucaTeNlbHOW, CUCTEMATU3NPYIOLLEN, OOBACHUTENbHOW ¥
MNPOrHOCTMYECKON  (DYHKLUMIA  (PM3NYECKO  Teopunm -  MeXaHUKM,
MOJIEKY/IAPHON (PU3MKN U TEPMOLMHAMUKW, POSib (PU3NYECKOW Teopuwn B
(hopMUpPOBaHUN NpeacTaBeHNiA 0 (IU3NYECKON KapTUHe MUpPa;

pasnnyatb yCroBma NPUMEHUMOCTU MOZeNen PU3NYeCKNX Tes U NpoLeccoB
(ABNeHWI): MHepumnanbHas cucTema OTCYETA, abCOMOTHO TBEPAOe Teno,
MaTepuasibHas TOYKa, PaBHOYCKOPEHHOE [ABWXXeHWe, CBOOOAHOe MajeHue,
abCconMTHO ynpyrasa gedopmaums, abCoMTHO Ynpyroe u abCco/toTHO
Heyrnpyroe CTONKHOBEHWS, MOAENN rasa, >XMAKOCTU W TBEPAOro
(KpUCTanIn4eckoro) Tena, niaeasbHblil ras, ToUYeYHbI 3apsg, O4HOPOAHOe
3NEeKTPUYECKOE MNOoNe;

paznnyaTtb Yycnosus (rpaHuubl, 065acTN) MNPUMEHUMOCTU  (DU3NYECKNX
3aKOHOB, MOHWMAaTb BCEOOLLMI XapakTep (PYyHAAMEHTa/IbHbIX 3aKOHOB U
OrpaHN4YeHHOCTb UCMOJIb30BaHMA YaCTHbIX 3aKOHOB;

aHaM3nposaTb 1 OOBACHATL MEXaHW4YeCKue TMpoLeccbl U SABMEHWUS,
NCMNONb3Ys OCHOBHbIE MOMIOXKEHUSA U 3aKOHbI MeXaHUKM (OTHOCUTENIbHOCTb
MEeXaHNYeCKOro [ABWKEHUS, (HOpMY/bl KMHEMATUKM PaBHOYCKOPEHHOIO
[ABV>KeHUs,, npeobpasoBaHus [anunesa A1 CKOPOCTU U MNepemeLLeHus,
3aKOHbl  HbIOTOHA, MpPUHUMN  OTHOCUTENbHOCTM  [anunesi,  3akoH
BCEMUPHOIO TAFOTEHUSA, 3aKOHbI COXPaHEHUSA MMMYy/bCa U MeXaHUYeCKOMn
3Hepruu, cBA3b paboTbl CWMbl C WU3MEHEHWEM MeXaHWYeCKOW 3HEepruu,
YyCNOBUS  paBHOBeCMS TBEpAOro Tena), MNpuM 3TOM  UCMNOJb30BaThb
MaTeMaTUYECKOe BbIpaXKEHME 3aKOHOB, YKa3blBaTb YCN0BUSI MPUMEHMMOCTU
(hM3NYECKMX 3aKOHOB: Mpeobpa3oBaHU [anunesi, BTOPOro U TPETbEro
3aKOHOB HbIOTOHa, 3aKOHOB COXPaHEeHUs WMMNy/bCca U MeXaHW4eCKou
3Hepruun, 3akoHa BCEMUPHOIO TArOTeHUs;

aHa/IM3npoBaTh U OOBACHATL TensIoBble MPOLECCHl U ABMEHUS, MUCMOMb3YA
OCHOBHble nosioxxeHNns MKT 1 3aKOHbl MONEKYNAPHOM  (U3MKN U
TEPMOAUHAMUKM  (CBA3b  [aB/fleHUs UAeaslbHOro rasa Cco  CpefHei
KWHETMYECKON 3HEprmein TEenioBOro ABMXKEHUSA U KOHLEHTpauumen ero
MOJIEKY/l, CBfi3b TemrepaTypbl BELLECTBA CO CpefHeln KUHETUYeCKOW
3Heprvier TennaoBoOro ABMXKEHMSA ero YacTul, CBA3b [aB/EHUSA WUAeaNIbHOMo
rasa C KOHLUEHTpauuelii MOMeKyn U ero TemnepaTypoii, YypaBHeHue
MeHpgeneeBa-KnaneiipoHa, nepBblil  3aKOH  TepMOAWHAMWKK,  3aKOH
COXpPaHEeHUA 3HepPrun B TEMOBbIX NpoLeccax), npy 3TOM WCMONb30BaTb



MaTemMaTUyecKoe BblpaXKeHne 3aKOHOB, YKa3bIBaTb YC/10BUS NMPUMEHNMOCTU
ypaBHeHUs MeHaeneeBa-KnanenpoHa;

aHa/n3npoBaTb U OOBACHATb  3NEKTPUYECKME  ABJIEHWA, UCMOJb3yA
OCHOBHbIE TO/IOXKEHNSA U 3aKOHbI 3/M1EKTPOANHAMUKM (3aKOH COXpaHeHus
3N1EeKTPNYECKOro 3apsaga, 3aKOH KynoHa, NOTEeHUNaIbHOCTb
3/1EKTPOCTATMYECKOrO MOAfA, MPUHUUN CYneprnosvummn  3NeKTPUYECKUX
Nnonen, nNpu 3TOM YyKasblBas YCNOBUS MPUMEHMMOCTU 3akoHa KyrnoHa, a
TakK)Ke MPaKTUYeCKN BaXKHble COOTHOLLEHWUA: 3akOoHbl OMa And y4dacTka
LUenu n A9 3aMKHYTOW 3M1eKTPUYecKon Lenu, 3akoH J[pkoyns-JleHua,
npasunia Kupxroa, 3akoHbl Papagea Ans aN1eKTposinsa);

onucbiBaTb (PU3NYecKMe MPOLECChbl W ABJIEHUSA, WCMOMb3yA BENYUHBI:
nepemMeLLieHne, CKOPOCTb, YCKOPeHWe, UMNY/bC Tena 1 CUCTEMbI Tes, CUNa,
MOMEHT CW/lbl, AaB/IEHNE, NOTEHLMa/IbHAA SHEPrus, KNHETUYECKas 3Heprus,
MexXaHUYecKas 3Heprus, paborta Cusbl, LLEHTPOCTPEMUTENIbHOE YCKOPEHME,
cuna TAXKECTW, Cuna Ynpyroctu, cuna TPeHus, MOLLHOCTb, 3Heprus
B3aMMOeNCTBMA Tena ¢ 3emnén B61M3M eé NMOBEPXHOCTU, SHEPTUSA YIPYron
feopmaunmn NpyXXuHbl, KOMNYECTBO TEMI0Tbl, abCOMOTHAA TeMnepaTypa
Tena, pabota B TepMOAMHaMWKe, BHYTPEHHAS 3HEeprus uaeasbHoOro
0[HOATOMHOrO rasa, pabota naeanbHOro rasa, OTHOCUTE/IbHasA B/IAXKHOCTb
Bo3ayxa, K[ wnaeanbHOro TensioBOro Asuratesnia; 3/1eKTPUYECcKoe Mnone,
HaNPsAXXEHHOCTb 3/1EKTPUYECKOro Mofid, HanpsS)XEHHOCTb Mo TOYeUYHOro
3apsaga uUam 3apsKeHHOro Lapa B BakyyMe W B AM3NEKTPUKE, MOTEHLUMa
3/1IEKTPOCTATUYECKOro MoJif, Pa3HOCTb MOTEHLMaNOoB, 3/1EKTPOABMKYLLASA
cuna, cuia TOKa, Hanps>KeHue, MOLLHOCTb TOKa, 3/IeKTpuyeckasd EMKOCTb
Mj0CKOro KOHAeHcaTopa, COMPOTMB/IEHME  y4yacTKa  uenn ¢
nocnegosatesibHbIM W Napasine/nibHbiM COeAVHEHEM PEe3NCTOPOB, 3HEPrus
3/1IEKTPNYECKOro Mnoff KOHAeHcaTopa,

00BACHATL 0COBeHHOCTH npoTeKaHus (M3NYECKMX  ABMEHUIN:
MEXaHWYEeCKOe [BWKeHue, TenjoBoe [BWMXKEHMe 4acTul, BeLlecTsa,
TennoBOe paBHOBecKe, OGPOYHOBCKOe [ABWKeHWe, Anddy3unsa, mchapeHue,
KUMeHne N KOHAeHcauus, nnasieHne n Kpuctanansayms, HanpasneHHOCTb
Tennonepegayn, 31eKTpusauma Tes, 3KBMMNOTEHUNA/IbHOCTb MOBEPXHOCTU
3apSXKEHHOr0 NMPOBOAHUKA,;

NpPOBOAUTL MCCNef0BaHNe 3aBUCUMOCTU O4HOW (PU3NYECKOW BENYMHBI OT
APYroW ¢ UCroNb30BaHMEM NPAMbIX U3MEPEHWIA, NPX 3TOM KOHCTPYMPOBaThb
YCTAHOBKY,  (QMKCMpOBaTb  pe3y/ibTaTbl  MOJIYYEHHON  3aBMCMMOCTU
(PU3NYECKMX BEMUYMH B BUAe rpaukoB C YYETOM abCOMOTHbLIX
MOrpewHocTer  M3MepeHWid,  genatb  BbIBOAbI MO pe3y/bTaram
nccnenoBaHus;



NPOBOANTb KOCBEHHbIE W3MEPEHUSI (PU3MYECKUX BEMYUH, MpU  3TOM
BblOMpaTb ONTUMa/IbHbIA METOJ W3MepeHWs, OLeHMBaTb abCOMOTHbLIE W
OTHOCUTE/IbHbIE MOrPELLUHOCTU MPSMbIX I KOCBEHHbLIX M3MEPEHWIA;
NPOBOAUTL OMbITbl NO MPOBEPKE MPEANOXKEHHON FMNOTE3bl: MaHMPOBaTb
3KCNEPUMEHT, cobmpaTb 3KCNepMMeHTa/IbHY0 YCTaHOBKY, aHa/lM3npoBaTb
NONy4YeHHble pe3ynbTaTbl W AenaTb BbIBOA O CTaTyce MpensioXKeHHOM
rmnoTesbl;

cobnogaTh NpaBmna 6e30nacHOro Tpyaa npy npoBeAeHMM nUccnefoBaHui B
paMKax  y4ebHOro  3KCMEpPUMEHTAa, NpakTMKyma 1M Yy4yebHo-
nccnefoBaTeNlbCKOM M NMPOEKTHOW  AeATeNIbHOCTU € UCMOMb30BaHUEM
N3MepPUTENbHBLIX YCTPOICTB 1 1abopaToOpHOro 060pyA0BaHNS;

pelaTb pacyéTHble 3afayun C SBHO 3afaHHOW W HesiBHO 3afaHHOW
(hM3MYECKON MOAEe/bI0: Ha OCHOBaHMW aHasM3a YC1oBUS 060CHOBbLIBATb
BblI6Op  hM3MYeCcKO  Mofenwn, OTBevaloweri TpeboBaHMAM  3adayu,
NPUMEHATbL (HOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTUN 1 NOCTYNaTbl (IN3NUYECKNX
Teopuii Npyv MCNONb30BaHUM MaTemMaTUYeCKMX MEeTOAOB pelleHus 3afad,
NPOBOAUTL PacyéTbl HA OCHOBaHUN UMERLUMXCA AaHHbIX, aHaIM3MpoBaThb
pe3ynibTaTbl 1 KOPPEKTUPOBATb METOAbl PELUEHUst C YUYETOM MOMYUYEHHbIX
pe3ynbTaTos;

pelaTb KayeCTBEHHble 3afayn, Tpebylowme TMPUMEHEHUA 3HaHUA 13
pa3HbIX pa3fenioB Kypca U3nKK, a Takke UHTerpaumm 3HaHuin U3 apyrmx
NpeaMeTOB eCTEeCTBEHHO-HAy4YHOr0 LUMKIa: BbICTPaMBaTb JIOTMYECKYHO
LienoyKy pacCy>XAeHWin ¢ ornopoi Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU
n ranyeckme ABNeHNS;

MCMNO/Ib30BaTb TEOPETUYECKUE 3HAHUSA A1  OOBACHEHMA  OCHOBHbIX
APMHUMMNOB paboTbl N3MEPUTENBbHBIX MPUOOPOB, TEXHNUYECKNX YCTPOIACTB U1
TEXHONOIMYECKNX MPOLIECCOB;

NPVBOAUTbL NPUMeEpPbI BK1aa POCCUIACKUX 1 3apyOeXXHbIX YYEHBIX-(PU3MKOB
B pa3BMTME HayKW, B OOBACHEHME TMPOLIECCOB OKPY)KaloLlero Mmupa, B
pasBuUTME TEXHUKWN U TEXHOMOTUIA;

aHa/IM3npoBaTb W OLEHUBATb MOCNEeACTBUSA ObITOBOWM W MPON3BOACTBEHHOWA
[leATeNIbHOCTN  YenoBeka, CBSI3aHHOM C  (DM3MYecKMMU npoLeccamu, C
NO3ULUMIA 3KONIOrMYecKol 6e30MacHOCTM, NpeAcTaBeHNA 0 paLoHaIbHOM
NPUPOAONONbL30BaHNN, a TakXKe pasyMHOM MWCMOMNb30BaHUN [OCTKEHUI
HayKn W TEXHONMOTMA ANnd  AaibHENLWero pasBUMTUS  YeNI0BEYECKOIO
00LLEeCTBa;

NPUMEHATbL Pa3NYHble CNOCO6bI PaboTbl ¢ MHGOPMaUMENn PU3NYECKOTO
COdepXXaHUss € WUCMNOSb30BaHMEM  COBPEMEHHBLIX  MH(OPMALMOHHbIX
TEXHOMIOMMIA, MPU 3TOM WCMO/Mb30BaTb COBPEMEHHble WHJOPMaLMOHHbIE



TEXHOMNOIUN ANs MNOUCKa, MNepepaboTKM U NpeabsaBeHns yyebHON 1
Hay4YHO-MNONYyNApPHOM MHOpMaLMn, CTPYKTYPUPOBaHNA U UHTepripeTauun
NH(OpMaLMK, MONMYYEHHON U3  Pas3/IMUYHbIX WCTOYHUKOB, KPUTUYECKM
aHa/M3nposaTb  MOMyyaemMyro  MHopMauuMid 1M OueHuMBaTb  eé
[IOCTOBEPHOCTb KaK Ha OCHOBE WMEKLUUXCA 3HAHWI, TaK W Ha OCHOBE
aHanm3a UCTOYHUKA MH(opmauuny,

NposABNATbL OopraHn3aunoHHbIe n NMo3HaBaTe/lbHble yMeHUs
CaMOCTOSITE/IbHOrO NPUOBPETEHNSA HOBbIX 3HaHWIA B NPOLLECCE BbIMOHEHNSA
MPOEKTHbIX 1 y4eBHO-MCCef0BaTEbCKUX paboT;

paboTaTb B rpynne C WCMNOSIHEHNEM pPa3/IMUYHbIX COLMaIbHbLIX POJENn,
nnaHnpoBaTtb paboTy rpynnbl, pauMoHaIbHO pacnpeaensatb AesTeNbHOCTb
B HECTaHZAPTHbIX CUTyauuaX, afeKBaTHO OLEeHWBAaTb BKMa[ KaX4oro us
YYaCTHUKOB Tpyrrbl B peLLeHne paccMarpuBaemMort npobnemsi;

NPosBNATb MOTUBAUMIO K ByayLleid NpodeccroHaNIbHON AesTeIbHOCTU Mo
CreunanbHOCTAM (PU3MKO-TEXHNYECKOTrO NMPOgunns.

K KoHLYy 06yuyeHus B 11 Knacce npeaMeTHble pe3ybTaTbl Ha Yr1y61EHHOM YPOBHE
[0MKHbI OTpaXKaTb CPOPMMPOBAHHOCTb Y 06YUatOLLNXCS YMEHWIA:

NOHMMaTb POJib (PU3NKM B 3IKOHOMUYECKOM, TEXHONOIMYECKO, CoLManbHOM
N 3TMYECKOWN cepax AeATeNbHOCTM YesloBeKa, pofib U MeCcTO (PU3NKU B
COBPEMEHHOWM Hay4HOM KapTUHe MUpa, POSib aCTPOHOMUMU B NPaKTUYECKON
[EeATENbHOCTM YesioBeKa M fasibHelLeM Hay4YHO-TEXHMYECKOM pasBUTUN,
3HayeHVe onucate/lbHOW, CUCTEMATU3MPYIOLLEN, OOBACHUTENIbHOW
NMPOrHOCTUYECKOM (PYHKLMIA (DU3NYECKON Teopunm - 31eKTPOANHAMUKM,
cneyvaibHOM Teopun OTHOCWUTENIbHOCTM, KBAHTOBOW  (hM3WKKW, pPOSib
(hn3MYeckon Teopun B (HOPMMPOBaAHUN MPEACTaBNEHU 0 (U3NYECKON
KapTMHE Mupa, MecTO (PM3MYECKON KapTMHbl Mupa B o6LleM psgy
COBPEMEHHbIX €CTECTBEHHO-HAYYHbIX MpeAcTaBeHNin 0 NPUPOSE;
pasnnyaTtb YCNoBUA NPUMEHUMOCTUN Mogeneit PU3NYecKnX Ten n NpoLeccoB
(ABNEHMIA): OAHOPOAHOE 3NEKTPUYECKOE M OLHOPOAHOE MAarHWTHOE Mosis,
rapMoOHMYecKne KonebaHusl, MaTemMaTUYeCKUii MasTHUK, WAeabHbli
NPY>XUHHbIV MasTHUK, rapMOHMNYecKue BOJIHbl, naeanbHbIA
KonebaTefbHbIA KOHTYP, TOHKas /IMH3a, Mojesell atoma, aTOMHOro sapa u
KBaHTOBOW MO/IeNIN CBETA,;

pasnuMyaTb Yycnosus (rpaHuubl, 061acTu) NPUMEHMMOCTU (PU3INYECKNX
3aKOHOB, MOHUMAaTb BCEOOLMI XapakTep (PyHAAMEHTa/IbHbIX 3aKOHOB W
OrpaHMYeHHOCTb MCMOJIb30BaHMA YaCTHbIX 3aKOHOB;

aHaNM3npoBaTb 1 OOBACHATb 3/1IEKTPOMArHUTHbIE MPOLECCHl U ABMEHUS,
MCMNOMb3YS OCHOBHbIE TMOJIOXKEHUA U 3aKOHbl  3MEeKTPOAMHAMUKM 1
cneymanbHon Teopum OTHOCUTE/IbHOCTU (3aKoH COXpaHeHus



3NeKTpUYeckoro 3apsfga, cwna Awmnepa, cuna JlopeHua, 3aKOH
3NEeKTPOMarHUTHO NHAYKLNW, npasuno  JleHya, cBasbL  34C
CaMOWHAYKUUW B 3/IEMEHTE  3/1eKTPUYECKON Uenn €O  CKOPOCTbHO
N3MEHEHWA CUJIbl TOKA, MOCTY/aTbl CreunanbHOW TeOPUM OTHOCUTENbHOCTH
OUHLUTENHA);

aHaNM3npoBaTb N 0OBACHATL KBAHTOBbIE MPOLECCHI U ABMEHWUS, NCNO/b3YSA
NONIOXKEHMUA  KBaHTOBOW  (M3MKM  (YpaBHeHWe  DUHLWITEMHA  4NS
(hoTO3(pcheKTa, NepBbIv 1 BTOPOM NOCTYaThl Bopa, MPUHUMN COOTHOLLEHUS
HeonpegenéHHocTen [ein3eHbepra, 3aKOHbI COXPaHEHMA 3apsfoBOro U
MacCOBOIr0 YMCeN U 3HEPrumn B AAEPHbIX peakUumax, 3aKOH PagM0aKTUBHOIO
pacnasa);

onucbiBaTb (PU3NYeCKMe NPOLEecChbl U SBMEHUA, WUCMNOJb3YyS Be/NUYNUHDI:
Hanps>XEHHOCTb 3/IEKTPUYECKOrO MOoJA, NOTEHLMaN 3M1eKTPOCTaTUYECKOro
Nnons, pasHOCTb MOTEHUMANOB, 3/IEKTPOABMXKYLLAA Ccuia, WHOYKUUS
MarHUTHOro MNoJs, MarHUTHbIA NOTOK, cuna Amnepa, WHAYKTUBHOCTD,
ANeKTPOABMXKYLLAA Cuna CaMOWHOYKUWW, 3HEPrus MarHUTHOro Mnoss
NPOBOAHNKA C TOKOM, PENATUBUCTCKUIA UMMNY/bC, NOSTHAsA SHEPTUS, 3HEPT S
MOKOS CBOOOAHOW YacTuLbl, S3HEPIUA U UMMYNbC (POTOHA, MACCOBOE YMC/O
N 3apag a4pa, SHepPrua cBA3mv A4pa;

06bACHATL  0COBEHHOCTH NpOTEKaHNS (M3NYECKMX  ABMEHWUIN:
3NeKTPOMarHuTHas UHAYKUUS, CaMOUHAOYKLUMSA, pe30HaHC, NHTepdepeHums
BO/H, Audpakums, OWCMepcus, TMOSIHOe  BHYTPEHHee  OTPaXeHwue,
(hOTO3NEKTPUYECKINA athdheKT (thoToadhtheKT), anba- 1 6eTa-pacnaabl a4ep,
ramma-usnyyeHue saep, hrsnyeckmne NPUHLMMbI CNEKTPa/IbHOro aHasm3a
paboTbl Nnasepa;

onpefenATb HanpasfeHne WHAYKUUW MarHWTHOrO Noas MPOBOAHWMKA C
TOKOM, Cunbl Amriepa n cusbl JTopeHuga;

CTPOUTb N306paXkKeHWe, co34aBaemMoe M/I0OCKUM 3epKasioM, TOHKOW JIMH30M,
W paccynTbIBaTb €ro XapaKTePUCTUKMU;

NMPYMEeHATb OCHOBOMOJararoLe acTPOHOMUYECKME MOHATUA, TEOopUU ©
3aKOHbl AN aHa/M3a U OOBbACHEHMA  (DM3NYECKMX  MPOLLECCOoB,
NPONCXOAALLMX B 3BE3[aX, B 3BE3[HbLIX CUCTEMAX, B MeXralaKTn4ecKoi
cpefe; ABVKEHUS HeGeCHbIX Tesl, 3BOMoUMK 3BE3 1 BceneHHOMN;
NPOBOAUTL  WCCNEAOBaHUE  3aBUCMMOCTEN  (PU3NYECKUX  BEINYMH  C
NCMNOMb30BAaHMEM  MPSIMbIX  M3MEPEHWA, NpU  3TOM  KOHCTPYMPOBaTb
YCTaHOBKY,  (OMKCMpOBaTb  pe3y/nbTaTbl  MOMYYEHHOW  3aBUCMMOCTU
(M3MYECKMX BEMNYMH B BUAe TrpaPukoB € YYETOM abCOMKOTHbLIX
MOrpeLlHoOCTe  M3MepeHWid,  JenaTb  BbIBOAbI MO pe3y/nbTaram
nccnefoBaHus;



NPOBOANTL KOCBEHHbIE W3MEPEHUS (PU3NYECKUX BE/IMYUH, MpU  3TOM
BblOMpaTb ONTUMA/bHBLIA METOA M3MEPeHUs, OLeHMBaTb abCoNOTHbIE W
OTHOCUTE/IbHbIE MOrPELUHOCTU NPAMbIX I KOCBEHHbLIX U3MEPEHWIA;
NPOBOAMUTL OMbIThbl MO MPOBEPKE NPEASIOKEHHOM TMMNOTE3bl: M/IaHMPOBaTb
3KCMNEPUMEHT, CObMpaTb 3KCNEPUMEHTa/IbHYIO YCTaHOBKY, aHa/IM3MpPOBaTb
noslyyYeHHble pe3ynbTaTtbl W fenaTb BbIBO4 O CTatyce npeasioXKeHHOM
rmnoTesbl;

OMNUCbIBaTb METOAbI MOMYYEHUSI HAYYHbIX aCTPOHOMMUYECKNX 3HAHWIA;
cobntogartb npasuia 6esonacHoOro Tpyaa npy npoBeaeHUn UccnefoBaHUi B
paMKax  y4yebGHOro  3KCMNepuMeHTa, npakTukyma  u y4yebHo-
nccnenoBaTeNlbCKOM M MPOEKTHOW  AeATeNlbHOCTM € UCMO/b30BaHMEM
N3MepPUTENbHbIX YCTPOMCTB 1 1abopaTopHOro 060pya0BaHNs;

pelaTb pacyéTHble 3afjaynm C SBHO 3afaHHOM U HesiBHO 3a[aHHOW
(bM3MYECKON MOAENbIo: Ha OCHOBaHUM aHanms3a YC/oBUS  BblGMpaTb
msnyeckne Mogenu, oTeBevarolmne TpeboBaHMAM 3adayn, MPUMEHATb
(hopMy/ibl, 3aKOHbl, 3aKOHOMEPHOCTWU U MOCTyNaTbl (PU3NYHECKUX Teopuii
NpU  UCMONb30BaHUM  MaTeMaTUYeCKMX METOAOB pelleHus  3ajad,
NPOBOANTL PacyETbl Ha OCHOBaHWN MMEIOLLMXCA AaHHbIX, aHaIM3MpoBaTh
pe3ynbTaTbl U KOPPEKTUPOBaTb METOAbl PELLUEHUS C YYETOM MOYYEHHbIX
pe3ynbTaToB,;

pelaTb KayeCTBEHHble 3afayn, Tpebylowme MPUMEHEHMA 3HaHWUIA 13
pasHbIX pas3fenioB Kypca (M3nKK, a Takxke MHTerpaumm 3HaHui n3 apyrmx
NpeaMEeTOB eCTeCTBEHHO-HAY4YHOr0 LMKAa: BbICTPaMBaTb J1IOTMYECKYHO
LLenoYyKy paccy>XaeHui ¢ Onopon Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTM
N U3NYECKNe SBNEHUS;

NCMoNb30BaTb TEOPETUYECKME 3HaHWA A1 OObACHEHUS OCHOBHbIX
NPVHLUMNOB paboTbl N3MEPUTENBbHBIX NPMOOPOB, TEXHNYECKMX YCTPONCTB U
TEXHO/IOMMYECKUX MPOLLECCOB;

NPUBOAMTbL NPUMEPbI BK/1afa POCCUNCKNX U 3apyOeXKHbIX YUYEHbIX-(PU3NKOB
B pas3BuUTME HayKu, B OOBACHEHME MPOLECCOB OKPYXKaloLWero mupa, B
pa3BUTME TEXHUKM U TEXHOJIOTUIA;

aHa/IM3npoBaTb W OLEeHUBaTb MOCNeACTBUSA ObITOBOW W MPOU3BOACTBEHHOW
[EeATENbHOCTM  YenioBeKa, CBSI3aHHOW € (M3MYEeCKMMWU npoueccamu, ¢
NO3nLUMIA 3KOSTOrMYecKor 6e30macHOCTU, NpeacTaBeHNiA 0 paLMoHaIbHOM
NPUPOAONO/Ib30BaHNM, a TakKXKe pPasyMHOM WCMOMb30BaHUN [OCTUKEHWN
HayKM W TEXHONMOrMin [Ana  [a/bHelLero pasBUTUSA  YenoBevYecKoro
o6LlecTBa;

NPUMEHATb pa3/INyHble Cnocobbl paboTbl ¢ MHGopmaumen PU3nyeckoro
COoepXaHUst € UCMNOSIb30BaHWEM  COBPEMEHHBLIX  MH(OPMaLMOHHbIX



TEXHOMIOMMIA, MPU 3TOM MCMOMNb30BaTb COBPEMEHHbIE WMHJOPMaLMOHHbIE
TEXHONOMMN NS MOUCKa, NepepaboTKU W NpeabaBieHUs Yy4debHOW 1
Hay4HO-MOMyNsSPHON MH{OPMaLnK, CTPYKTYPUPOBaHNUA U UHTeprpeTaumm
NH(opMauMn, MOTYYEeHHON W3  Pa3/INUYHbIX WCTOYHUKOB, KPUTUYECKU
aHam3uMpoBaTb  MOJlydYaeMyrdo  MHMOpMauuko U oueHuBaTb €€
[LOCTOBEPHOCTb KaK Ha OCHOBE WMEHLUMXCA 3HAHWI, TaKk W Ha OCHOBe
aHasm3a UCTOYHMKA UH(hopMaLnK;

NPOSABNATb opraHu3aunoHHbIe n no3HaBaTe/ibHble YMeHUS
CaMOCTOATENbHOI0 NPUOBPETEHNSI HOBbIX 3HAHWIA B MPOLLECCe BbINO/HEHMUS
NPOEKTHbIX N y4ebHO-MCcCnen0BaTe/IbCKNX PaboT;

paboTaTb B rpynne C WCNOSIHEHWEM pPa3/INYHbIX COUMabHbIX PONeN,
naaHMpoBaTb PaboTy rpynnbl, pauMoHa/IbHO pacnpegensTb AeaTeNlbHOCTb
B HecTaHAApPTHbIX CUTyauusix, afjeKBaTHO OLEHWBATb BKa[ KaXKaoro us
YYaCTHMKOB FpynMbl B PELLEHME paccMaTpmBaeMoli nNpobnemsi;

NPosBNSATL MOTUBALUMIO K ByayLlein npodeccroHaIbHON AeATENbHOCTU M0
creymasibHOCTAM (PU3NKO-TEXHMUYECKOIO npoduns.



