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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpammMa 110 (hr3MKe Ha YpOBHe cpefHero obirero obpa3oBaHus pa3paboraHa
Ha OCHOBe TIOJIO)KeHW W TpeboBaHWM K pe3y/jbTaTaM OCBOEHHWsS OCHOBHOM
oOpa3oBareibHOM MpOrpamMmel, TipefcTaBiaeHHbIX B @T'OC COO, a Takke C yU4ETOM
denepanbHON pabouelt TporpaMMbl BOCIHATaHUS YW KOHIENIMM TIperojiaBaHus
yueOHOro mpeamera «®Pu3nKa» B 00pa3oBaTeNbHBIX OpraHM3aUsaX PoccuiicKoi
deepanyiy, peaJu3yroIIMX OCHOBHbIE 00pa30BaTe/IbHbIE POrPAMMBEI.

[Tporpamma mo ¢u3uke orpefessieT obs3aTenbHOE TPeAMETHOE COZIepP)KaHue,
yCTaHaB/IMBAaeT PEKOMEH/yeMYI0 T0C/e/l0OBaTe/IbHOCTh M3YUeHUs TeM U pa3/iesioB
yueOHOTO TIpeZiMeTa C YYETOM MEXKIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H,
JIOTUKK yuebHOTO mpoiiecca, BO3pacTHBIX ocobeHHOCTel oOyuaroiuxcs. [Iporpamma
1o Gu3MKe AAET MpeCTaB/IeHHe O LIe/sX, CoJepKaHuH, 00IIel cTpaTeru o0yJeHusl,
BOCTIMTAaHUS U Pa3BUTUsI 00yUaroIMXCcsl CpeficTBaMy yueOHOro mpeameta «DPuU3MKa»
Ha yry1y0/IEHHOM ypOBHE.

V3yuenue Kypca Gpu3uKy yriayOIeHHOTO YPOBHS TI03BOJISIET PeaTu30BaTh 3aau
npodecCHOHabHOW  OpWeHTalldd, HarpaB/JeHO Ha CO3ZlaHWe YCAOBUM /ISt
TIPOSIBJIEHUS] CBOMX HWHTE/UIEKTya/IbHBIX W TBOPUECKUX CITOCOOHOCTeH KaXKAbIM
oOyuaroIuMcsi, KOTOpble HeoOXOAWUMBI il MPOAO/DKEHHST 00pa3oBaHHS B
opraHuM3anusix  TpodeccHoHa/LHOrO 00pa30oBaHWS 1O  Pa3/MUHBIM  (U3HKO-
TEeXHUYECKUM U UH)XEHEPHBIM CITeI[Ha/IbHOCTSIM.

B nporpamme 110 ¢Gu3uMKe ONpeesitoTCs IIaHUPYeMble pe3yJ/bTaThl OCBOEHUS
Kypca (U3MKM Ha YpOBHe cpefHero ooOmero o0Opa30BaHUS: JIMUHOCTHBIE,
MeTarnipeMeTHble,  TIpeAMeTHble  (Ha  yriyboséHHOM  ypoBHe).  HayuHo-
METO/IOJIOTUYECKOH OCHOBOM [yid  pa3pabOTKH TpebOBaHMM K  JIMUHOCTHBIM,
MeTarnpeAMeTHbIM ¥ TpPeAMEeTHbIM pe3yibTaTaM OOyYaromuxcs, OCBOMBIIUX
nporpaMmy Mo ¢u3MKe Ha YpOBHe cpefHero obiero o6pa3oBaHust Ha yriy01éHHOM
YPOBHE, SIBJII€TCSI CUCTEMHO-/IeATeTbHOCTHBIN TIOIXO/I,.

[TporpamMMa 110 (hU3HMKe BK/TFOUAET:

TJIaHUpYyeMble pe3y/ibTaThl OCBOEeHUs Kypca (DU3MKH Ha yriyO/éHHOM ypOBHE, B
TOM UHCJIe TIpe]MeTHBIE Pe3y/IbTaThl 10 ToJjaM 00yUueHwUs;

coziep>kaHue yuebHoro mpeamera «Pu3srka» 10 rojjam 00yJyeHusl.

[Mporpamma 10 (M3MKe UMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCIIO/Tb30BaHa YUUTeISIMUA (DU3UKHU ZIJ1s1 COCTAB/IEHUS] CBOMX PAOOUMX TIPOTPAMM.

[TporpaMma 10 (u3MKe He CKOBBIBAET TBOPUECKYI) MHHUI[UATUBY YUUTeNeH M
TIPe/IOCTAB/ISIET BO3MOXKHOCTH [I/Isl Peair3ariiy Pa3TMUHbIX METOJUUECKHX TI0IX0/I0B
K TMperofiaBaHyio (GU3MKKW Ha YrayOJEHHOM YpOBHE TMpH YCJIOBUM COXPAHEHUS
00s13aTeNTbHON YaCTH CO/lepPyKaHus Kypca.

du3mrKa Kak Hayka 0 HauboJsiee 0OIIMX 3aKOHAX TIPUPO/IbI, BBICTYTIAasl B KaUeCTBe
yueOHOTO MpeaiMeTa B IIIKOJIe, BHOCUT CYII[eCTBEeHHBIN BK/aJ[ B CUCTeMYy 3HaHUU 00
okpykatomeM wmupe. IIIKogbHBIM Kypc GU3UKA — CHUCTeMOOOpa3yroomuid /s
eCTeCTBEeHHO-HayUHbIX YUeOHBIX TIPeMETOB, MOCKOJIBLKY (hH3MUeCKHe 3aKOHBI JieXKaT



B OCHOBE TMPOIIECCOB M SIBJEHHM, W3yuaeMbIX XuUMHelH, Ouomoruel, ¢u3nueckoiu
reorpageli u actpoHomuei. Vcronb30BaHre M aKTUBHOe NpUMeHeHre (hr3UuecKux
3HAHUM OMpeJe/ii0 XapakTep U OypHOe pa3BUTHe pa3HOOOpa3HBIX TEXHOJOTWM B
cepe 5HepreTUKH, TPAHCIIOPTAa, OCBOEHHUSI KOCMOCA, TOJIyYeHUs] HOBBIX MaTepruasioB
C 3aJlaHHbIMU CBOWMCTBaMHU. M3yueHue (U3MKU BHOCHT OCHOBHOM BKJaJ B
dopMHpOBaHUe  eCcTeCTBEHHO-HAyuHOW KapTUHBI ~MHpa oOydaroijerocs, B
dbopMUpoBaHre yMeHUN TPUMEHSTh HayuHBbIM MeTO[| T03HaHUs TIPU BBINOJTHEHUH
VMU yueOHBIX UCCIe/JOBaHUM.

B ocHOBy Kypca (pu3uKy Ha ypoBHe cpefiHero o0iiero oOpa3oBaHUsI TOJIOXKeH
psifi vjiel, KOTOpble MOYKHO pacCMaTpUBAaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoess yenocmHocmu. B COOTBETCTBUM C HeW KypC SIB/SIETCS JIOTUYECKU
3aBepILIEHHBIM, OH COJIeP)KUT MaTepua U3 BCeX pa3fiesioB (PU3MKM, BKJIIOUAeT Kak
BOITPOCHI K/IaCCUYECKOM, TaK U COBPeMeHHOM (hH3UKHU.

Hoesn 2eHepanuzayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (GU3UKU
00beJUHEH BOKPYT (pu3ruecKux Teopuil. Begyimm B Kypce siBisieTcsi OpMUPOBaHUe
TIpe/ICTaB/IeHUH O CTPYKTYPHBIX YPOBHSIX MaTePUH, BellleCTBe U T0JIe.

Hoes 2ymanumapusayuu. EE peanusauys mnpejrnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TIOTeHMasa (U3NUYeCKOM HayKd, OCMBIC/IEHHWEe CBSI3U Pa3BUTHUS
¢bU3MKM C pa3BUTHEM 00I1leCTBa, a TaK’Ke C MHPOBO33pPeHUYECKMMU, HPDAaBCTBEHHbIMU 1
9K0JIOTUYECKMMU MpobieMamu.

Hoess npuknaoHoli HanpaeneHHocmu. Kypc ¢usuku yriayb6séHHOTO ypOBHS
Tpe/irnosaraeT 3HaKOMCTBO C ILIMPOKKMM KPYTrOM TEeXHHUYECKUX U TeXHOJOTHUYeCKUX
TIPWIOXKEHUM M3YUeHHBIX TeOPUM U 3aKOHOB. [Ipy 3TOM paccMaTpUBarOTCS Ha YpPOBHE
oO0IIMX TIpeJCTaB/IeHN U COBpeMeHHbIe TeXHUUeCKHe YCTPONCTBA, U TeXHOIOTHH.

Hoess 3Kon02u3ayuu peanu3yeTrcss TIOCPe/ICTBOM BBeJleHHsI 3JIEMEHTOB
coZiep>KaHusl, TOCBSILIEHHBIX 3KOJIOTHUeCKUM MpobeMaM COBPeMEHHOCTH, KOTOpbIe
CBsi3aHbl C pa3BUTHEM TEeXHUKW WM TEXHOJIOTHH, a Takxke o0cyxzaeHus rpobsiem
paLMOHATLHOTO TIPUPO/IOTIONb30BAHKS U SKOJIOTHUYeCKOl 6e30macHOCTH.

OcBoeHHe COfiep>KaHUsSI TIPOTPaMMBbI TI0 (pr3MKe [JO/DKHO ObITH TOCTPOEHO Ha
MPUHLMIIAX CUCTEMHO-[eATe/IbHOCTHOrO0 mnozxoza. [ns ¢usuku peanvsanusi 3THX
MIPUHLIMIIOB 0a3upyeTcss Ha HMCIOJb30BaHUU CaMOCTOSITe/IbHOTO SKCIeprMeHTa Kak
TIOCTOSTHHO JleficTBytoIero ¢akropa yueOHoro mporjecca. st yriay6i1éHHOTO ypOBHS
— 3TO CHUCTEMa CaMOCTOSITEJIbHOTO YYEeHUUeCKOro SKCIIePUMEHTa, BKJIHOUAIOILEro
(bpoHTa/bHbIE ~ yYeHUUeCKWe OMbITbl TPU W3yUeHWH HOBOrO  MaTepuara,
naboparopHbie paboThkl M pabOTHI MpakTHUKyMa. [Ipy 3TOM BO3MOXKHBI /IBa Criocoba
peanu3aiuu (r3MUeCKOro MpakTUKyma. B repBoM ciyyae MpakTUKyM TTPOBOJUTCS
6o B KoHile 10 u 11 KmaccoB, MO0 TTOC/Ie IIepBOro ¥ BTOPOIO IMOIYTOAUM B KaXKI0OM
M3 3TUX KaccoB. Bropoii criocob — 3To uHTerpanusi paboT MpakTUKyMa B CHUCTEMY
nabopaTopHbIX paboT, KOTOpble TIPOBOJSTCS B TpoLiecce M3yueHUs pasjesa (TeMmbl).
[Tpu 3TOM Moz paboTamu MpaKTUKyMa MOHUMAEeTCsl CaMOCTOSITe/TbHOe MCC/ie/IoBaHuUe,
KOTOpPOe TIPDOBOJUTCS TI0O PYKOBOJACTBY CBEPHYTOro, 0000mIéHHOrO BHAa 06e3
TOLLIAarOBOM UHCTPYKIUM.



B niporpamme 110 pu3rKe cucTeMa yU4eHUUECKOTO 3KCTIepUMeHTa, JabopaTopHbIX
paboT U MpakTUKyMa TpeJcTaB/ieHa e[JUHbIM repeuHeM. Bbibop TemMaTuKu i 3TUX
BUZIOB YUYEHWYECKUX T[PAaKTHUUeCKWX paboT  OCYIIecTBsieTCs  y4yaCTHUKaMU
oOpa3oBaTe/IbHOTO TPOoL[ecca UCX0As U3 0COOeHHOCTel MOYyPOYHOro TJIAaHUPOBaHUS U
ocHalleHusi KabuHera ¢u3uku. I[Ipu 3ToM  obecrieunBaeTcs  OBJafieHUe
00yJarIMMUCS yMEHHUSIMHU TIPOBOJUTH TIpsIMble W KOCBeHHble HW3MepeHHus,
WCC/IeIOBaHUST 3aBUCHMOCTeN (PU3NUECKUX BeMWYMH W TIOCTAaHOBKY OIBITOB TIO
TIPOBEPKe TIPe/I/I0’KeHHBIX TUTIOTe3.

Bonbllioe BHUMaHWe y[esisieTCsl PellieHUI0 pPaCUéTHLIX M KaueCTBEHHBIX 3a7iau.
[Tpu 3TOM /17151 paCUETHBIX 3a/layu TIPUOPUTETOM SIBJISIIOTCS 3a[jaui C SIBHO 3a/laHHOU U
HesIBHO 3alaHHON (M3UUeCKOW MOZe/blo, TI03BOJISIONIME TIPUMEHSITb W3yueHHbIe
3aKOHbI W 3aKOHOMEDHOCTH KakK W3 OJHOr0 pasfiesia Kypca, TaK U WHTerpupys
TpYMeHeHre 3HAaHWM W3 pa3HbIX pa3ziesioB. [1jis KaueCTBEHHBIX 3a/iau TPUOPUTETOM
SIBJISTFOTCS 3a/jJaHUs Ha 00bsiCHeHUe/TIpe/iCKa3aHue MpoTeKaHusi (pUu3nuecKux siBJIeHUN
M TPOLIeCCOB B OKPY’Kalollleil >XKu3HU, Tpebytolue Bbibopa Gpusnueckor Moend Ajist
CUTyaLUY TIPaKTUKO-OPHeHTUPOBAHHOTO XapaKTepa.

B cootBetcTtBuu ¢ TpeboBanusimu ®I'OC COO K MarepuanbHO-TeXHUUYECKOMY
obecrieueHn0 yueOHOTO Tipoljecca Kypc (UM3WKU yriyOs€HHOrO YPOBHSI Ha YPOBHe
cpegHero oOuiero o0pa3oBaHUsi JO/DKeH M3yuaTbCsi B YC/IOBUSIX TPeAMETHOTO
KabuHeta. B kabuHeTe (uU3MKM [O/DKHO OBITb HeoOXozuMoe JiabopaToOpHOe
o0opy/ioBaHue AJis1 BHITIOJHEHUs] YKa3aHHBIX B MporpaMMe Mo ¢u3nke yuyeHUUeCKUx
OTBITOB, ab0OpaTOpPHBIX pabOT M pabOT MpakKTHMKyMa, a TakKXKe JeMOHCTPAIjMOHHOe
obopyioBaHUe.

HemoHcTpaliioHHOe  oOopyzioBaHre  (GOpPMHUDYeTCSI B COOTBETCTBUU  C
MIPUHLIATIOM ~ MWHAMAJIbHOW  [OCTAaTOYHOCTH W obecrieurBaeT  TMOCTAaHOBKY
MepeuyncIeHHbIX B TIpOrpaMMe 10 (U3MKe K/IIOUeBbIX JeMOHCTpalud  Aist
WCC/IeIOBaHUSI ~ M3yuaeMbIX  SIBJIEHMM UM TIPOLIeCCOB,  SMITUPUYECKUX U
(byHaMeHTaIbHBIX 3aKOHOB, UX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 006opysOBaHWe /il yueHMUECKUX TIPAaKTUYeCKMX paboT
dopmupyeTcsi B BHjle TeMaTHUeCKHWX KOMIUIEKTOB U 0OOecrieurBaeTCss B pacuéTe
OJJHOTO KOMILJIeKTa Ha [JByX oOyudarouuxcs. TemaTuueckhe KOMIUIEKTbI
nabopaTopHOTO 00O0pYZIOBaHUSI /IO/DKHBI  ObITH TOCTPOEHbI Ha KOMIUIEKCHOM
WCTO/Tb30BaHUM aHAJIOrOBbIX M LU(POBBIX TIPUOOPOB, a TakKKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le LTU(PPOBBIX 1abopaTopuii.

OCHOBHBIMH 11e/IIMU M3y4deHust (GU3UKHU B 0011leM 00pa30BaHUM SIBISIFOTCS:

dbopMrpoBaHre UHTepeca U CTpeMieHHs 00yUaroluXCsi K HayYHOMY U3yUueHHUI0
TIPUPO/IbI, Pa3BUTHE UX WHTE/I/IEKTYaTbHBIX ¥ TBOPUECKUX CIIOCOOHOCTeI;

pa3BUTHe TIpeJCTaB/eHU O HAy4yHOM MeToZe T03HaHWs U (QOopMUpOBaHUe
MCCJIeIOBaTe/IbCKOTO OTHOILIEHUS K OKPY KalOILIM SIBJIEHUSIM;

¢bopMrpOBaHHEe HAyYHOrO MHUPOBO33pEHUSI KaK pe3y/bTaTa M3yueHHsT OCHOB
CTPOEHUsI MaTepuu U PyHAaMeHTa/IbHBIX 3aKOHOB (PU3UKWY;



dopMrpoBaHre yMeHHUI OOBSCHATH SIBJIEHWs C WCTOJb30BaHUEM (PU3HNUeCKUX
3HaHUU U HayYHBIX J0Ka3aTe/bCTB;

¢dbopMupoBaHHe TpeACTaB/leHUN O poard (U3MKU JJi  Pa3BUTUS  [JPYTUX
eCTeCTBEHHBIX HayK, TEXHUKHU U TeXHOJIOTHj;

pa3BUTHeE TIPeJCTaB/IeHU 0 BO3MOXKHBIX cdepax Oyayiieit npodeccruoHambHOM
JesiTeTbHOCTH, CBSI3aHHBIX C (DU3MKOM, TMOATOTOBKA K Ja/bHeliieMy o0ydeHUIO B
3TOM HarpaB/IeHUH.

HocTkeHne 3TUX Iiesieli obecrieuriBaeTcCsl pellleHWeM CreyrOIIUX 3aZiau B
rpoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HAHUW 00 00X (GU3NUEeCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TeOpHsIX, BK/IHOUasi MeXaHUKY, MOJIEKY/ISIPHYIO (PU3MKY, 3/1eKTPOJUHAMUKY,
KBaHTOBYIO (DM3UKY U 37IeMeHTbI aCTPOPH3UKY;

dbopMrpoBaHre yMeHHU TPUMEHSITh TeopeTHuyecKue 3HaHUS s 00bsCHeHUs
¢bu3uueckux siBieHWW B TpUpPOJe W [/l TPUHATUS TPaKTUUECKUX pelleHud B
TIOBCeIHEBHOM JKU3HU;

OCBoeHHe Crioco00B pellieHus pa3/IMUHbIX 3a/lau C SIBHO 3aJ]JaHHON (hU3rUecKoi
MOJIe/IbI0, 3a7jay, MOJpa3yMeBarolUX CaMOCTOATe/NbHOe CO3/jaHue (PU3NYecKor
MO/Ie/v, afleKBaTHOM YCJIOBUSIM 3a/iauy, B TOM UMCJ/Ie 3a/ja4 MH)XeHEPHOT 0 XapaKTepa;

NMoHMMaHue (U3UUeCKUX OCHOB W TPUHLUIIOB [IeHCTBUSI TeXHUYECKUX
YCTPOMCTB Y TEXHOJIOTHUYECKUX TTPOLIECCOB, UX BJIUSHUS Ha OKPY>KaKOLYI0 Cpefy;

OBJ/Ia/leHMe MeTOJAMM CaMOCTOSITe/TbHOTO TUIAHUPOBaHUSI W TPOBEAEHUs
(br3nUeCcKuX SKCMepUMEHTOB, aHa/lM3a U UHTepIpeTalyy UH(OpMal1y, ornpe/eeHust
JIOCTOBEPHOCTH MO/yUeHHOT0 Pe3y/bTara;

CO3/laHMe YC/JIOBUW [/l Pa3BUTHS YMeHWW IIPOeKTHO-MCCJie/loBaTeTbCKOM,
TBOPUECKOH [leITeTbHOCTY;

pa3BuTHe MHTepeca K chepam npodeccuoHanbHON JesiTe/IbHOCTU, CBSA3aHHOW C
bur3UKOI.

B coorBerctBur ¢ TpeboBanusimu PI'OC COO yriybnaéHHBIM  ypOBEHb
H3ydeHust yueOHoro npeamera «Pu3nka» Ha ypOBHE cpe/iHero o0biero obpa3oBaHust
BbIOMpaeTcss 0OOYyYalOLUMUCS, TUTAHUPYIOIIMMHK TIpO/ioJbKeHWe 00pa3oBaHUsl 110
CHeLuaabHOCTAM (PU3UKO-TeXHUYECKOT0 MPOMUJISL.

Ha u3yuenue ¢usuku (yriay6ieéHHBIM ypoBeHb) Ha YpOBHe CpejiHero oo0iijero
obpa3oBanus otBoauTcs 340 vacoB: B 10 kmacce — 170 vacoB (5 uacoB B Hejieslio0), B
11 knacce — 170 yacoB (5 yacoB B He/leJIi0).

[Mpennaraemelii B mporpaMme Ti0 (¢uU3MKe TiepeueHb JilabOpPaTOpPHBIX U
MpAaKTUUeCKUX paboT sBsieTCS peKOMeH/O0BaHHBIM, YUHTe/lb Je/laeT BbIOOD
npoBeJieHUsT JlabopaTOpHBIX pabOT W  OIBITOB C YYETOM WHUBUAYaTbHBIX
ocobeHHOCTeM 00yUaroMxcsl.

COJEPXAHUE OBYUEHUSA



10 KITACC

Pa3zgen 1. HayuyHbl MeTO/ NMO3HAHUSA MPHUPOJBI.

du3nka — QyHAamMeHTaabHas Hayka O Tipupoje. HayuHblii MeTo[ TMO3HaHUS U
MeTO/bl UCC/IeIOBaHUS (PU3NUECKUX SIBJIEHUU.

OKCriepUMeHT W Teopusi B TMpoljecce TI03HaHUS TIpUpofibl. HabsogeHve u
5KCIEPUMEHT B (PU3MKe.

Criocobbl  u3MepeHMs: (U3MUECKHUX Be/JWYMH (aHA/oroBble U ILU(POBBIE
M3MepuTe/ibHbIe IPUO0PbI, KOMITbIOTEPHBIE JaTUMKOBbIE CCTEMBI).

[MorpemiHocT  u3MepeHuid  ¢Gu3nueckux  BenuuuH  (abcosoTHas U
OTHOCHUTEJIbHas).

MogenvpoBaHue (QU3MUYeCKUX SIBJEHWM W TPOLeCCOB (MaTepuanbHasi TOYKa,
abCOJTIOTHO TBEP/IOE Teso, HealbHas >KUJKOCTb, UealbHBIA T'a3, TOUEUHBLIM 3aps).
['unoTte3a. PU3MUECKUM 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTH. Pur3ndecKas TeOpHs.

Ponb u MecTo ¢pu3MKU B (POPMHUPOBAHUM COBPEMEHHOW HayYHOU KapTUHbI MUPA,
B MMPAKTUUYECKOU [1eATeIbHOCTH JIFOEMN.

YueHuuecKuli 3KchepumeHm, /1a6opamopHble pabombl, NPAKMUKYM.

N3mepeHre CUJbI TOKA M HaTPSDKEHHUS B LMY TTOCTOSTHHOTO TOKA MPU MOMOIIU
aHa/IOrOBBIX U ITUGPOBBIX U3MepUTEeTbHBIX TPUOOPOB.

3HaKOMCTBO C LMQpoBoil naboparopueii mo ¢usvke. [Ipumepsl H3MepeHUs
(dr3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexannueckoe [gBwkeHHe. OTHOCUTENBHOCTb MEXAaHUYECKOrO [IBIDKEHMSI.
Cucrema oTcuéra.

[Tpsimasi u obpaTHas 3alaull MeXaHUKHU.

Pamnyc-BeKTOp MaTepuanbHOM TOYKH, €ro MPOEKIMA Ha OCU CUCTeMBbI
KoopauHaT. TpaekTopus.

[TepemellieHne, CKOpPOCTb (CpefHsii CKOPOCTb, MrHOBEHHasi CKOpPOCTb) U
YCKOpeHHe MaTepuajbHOM TOUKH, KX TMPOEKIIMM Ha OCHA CUCTEMBbI KOOpDJAUHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHe CKOPOCTEM.

PaBHOMeEpDHOe U paBHOYCKOPEHHOe MpsSMOJIMHEeNHOoe [ABWXeHHe. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS] U MYyTH MaTepuajbHOW TOYKM OT BPEMEHU U UX
rpadyKu.

CBoOosiHOe TmajieHWe. YCKOpeHWe CBOOOJHOTO mMajeHus. [IBIDKeHHe TeJla,
OpollleHHOr0 MO, YIJIOM K TOpPHU30HTY. 3aBUCUMOCTh KOOpZAMHAT, CKODOCTH W
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX TPa(UKHU.

KpuBonnHeliHoe ABvKeHUe. [IB)KeHHe MaTepuabHOM TOYKH MO OKDPY>KHOCTH.
YrnoBas U JMHeMHas ~ cKopocTb. Ilepwios, ¥ yacToTa  oOpalijeHus.
LeHTpocTpeMuTe/ibHOEe (HOpMajabHOE), KacaTelbHOe (TaHTeHL[UaJbHOEe) U TOJTHOe
yCKOpEeHHe MaTepuabHOU TOUKH.



TexHuuyecke yCTPOMCTBA U TEXHOJIOTMYECKHWe TIPOLIeCChl:  CIUOMETP,
[BIDKEHUE CHaps/IOB, LieMHbIe, lIeCTepéHYaThie U peMEHHbIE Tlepefjlau, CKOPOCTHBIE
MUQTHI.

demoncmpayuu.

Mopenb CUCTEMBI OTCYETa, WIIHOCTPALUS KUHEMaTUYeCKUX XapaKTepHUCTUK
JIBIDKEHUSI.

Criocobbl uccieoBaHYs IBUKEeHUM.

WnnrocTpaniys npefie/ibHOTO mepexo/ja ¥ u3MepeHre MrHOBEHHOU CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCII0/b30BaHUEM MeXaHU3MOB.

[TameHuie Tes B BO3yXe U B pa3pekKeHHOM TIPOCTPAHCTBe.

Habmrofjenue [BUKeHWs Tesa, OpOILIEHHOTO TI0f YI7IOM K TOPU30HTY U
TOPU30HTANIBHO.

HamnpaBneHue cCKOpOCTH NIPU ABUXKEHUH 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBoOi CKOPOCTU B PeIlyKTOPe.

CpaBHeHUe MyTel, TPAaeKTOPUM, CKOPOCTeH JABW)KEHHS OJHOTO Y TOTO XKe Tesia B
pa3HbBIX CHUCTeMax OTCUETa.

YueHuuecKuli 3KchepumeHm, s1ab6opamopHble pabombl, NPAKMUKYM.

N3yueHne HepaBHOMEDHOI'O [IBW)KEHUSI C LieJIbI0 OMpejie/ieHUsi MTHOBEHHOU
CKOPOCTH.

N3mepeHre yckopeHUsl TIpU TMPSIMOJMHENHOM PaBHOYCKODEHHOM [IB)KEHUH 10
HAK/IOHHOM TIJIOCKOCTH.

WccnenoBaHne 3aBUCUMOCTH IYyTA OT BpPEMEHM I[IPU  PAaBHOYCKOPEHHOM
JBIDKEHUU.

V3mepeHue yckopeHHs CBOOOAHOTO majieHusi (PeKOMeH/I0BAaHO HCITI0/Ib30BaHKe
111 poBOii labopaTopum).

V3yuyeHue qBUKeHUS Tesla, OpOIIEHHOTO TOPHU30HTAaIbHO. [IpoBepKa TUIoTe3sl 0
MPSIMOM TIPONOPLIMOHA/IBHOW 3aBUCUMOCTU MEXAY AaTbHOCTBIO MOJETa U HayaJbHOU
CKOPOCTBIO TeJia.

N3yueHne [ABWKeHUS Tela IO OKPY)XHOCTU C TIOCTOSSHHOM TIO MOZYJIHO
CKOPOCTBIO.

VccnenoBaHve 3aBUCUMOCTH TlepHo/la oOpalljeHHsi KOHMUeCKOr0 MasiTHUKa OT
ero napamMeTpoB.

Tema 2. /Junamuka.

ITepBbii 3akoH HpbroTOHA. WHepuManbHble CUCTeMbl OTCUYéTa. I[IpuUHLMIT
oTHocuTenbHOCTH ['anmunes. HewHepuuasibHble CUCTEMBI OTCY€Ta (OMpenesieHue,
TIPUMEPBI).

Macca Tena. Cuna. [IpyHLUIT CyTIepro3vLiuu CUJL.

BTopoii 3akoH HbroTOHa /111 MaTepyaibHON TOUKH.

TpeTuti 3aKkoH Hbl0TOHA /1711 MaTepuaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTeHUs. DKBUBA/IEHTHOCTb TPaBUTALIMOHHON Y UHEPTHOU
Macchl.



Cuna TsbKeCTH. 3aBUCUMOCTb YCKOPeHHs CBOOOHOTO TaZieHHsi OT BBICOThI HaJ
TIOBEPXHOCTHIO TVIAaHEThI U OT reorpaduueckoit MMpoThl. [IBiKeHre HeOeCHBIX TeT U
UX CIyTHUKOB. 3aKOHbI Keriiepa. [lepBasg kKocMUyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, [BWXylerocsi c
YCKOPEHHEM.

Cwuna tpenusi. Cyxoe TpeHue. Cua TpeHUS CKOJIbXXEeHUSI U CUjla TPeHUS MOKOS.
KoadpduimenT tpenusi. Cuna cOnpoTUB/IEHUS TIPH JBW)KEHUM Tesla B JKUJKOCTU WU
rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCHUTEJIbHOTO JIBMXKEHUSI.

Hasnenue. I'napocratnyeckoe gasneHue. Cuia Apxumeja.

TexHUueckue YCTPOMCTBA W TEXHOJOTHYECKHWe TMPOLeCChl: MOAIIMUITHUKHY,
JBIKEHHE UCKYCCTBEHHbIX CITYTHHUKOB.

demoncmpayuu.

Habsro/ieHre ABWKeHUs Tel B WHEPIMAIbHBIX W HeWHEePLMAJbHBIX CHUCTeMax
oTcyéTa.

[IpyHLMIT OTHOCUTETBHOCTH.

Kauenue [AByX IWIMHIDOB WM IIapOB pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTE/IbHO HeUMHepLIMaJIbHOU CUCTEeMbI OTCUETa.

CpaBHeHHe paBHOJENCTBYIOIEN MPUIOKEHHbIX K Tely CWJ C MPOU3Be/leHUeM
MaccChl Tejla Ha ero YCKOpeHWe B MHepI[Ma/JbHOW CUCTeMe OTCUéTa.

PaBeHCTBO CHWJ/1, BOSHUKAIOIIUX B pe3y/ibTaTe B3auMO/elCTBUS Tell.

W3mepeHne Macc 1o B3aUMO/IeHCTBHUIO.

HeecomocCTb.

Bec Tena npu yCKOpeHHOM MOABEME U Ma/IeHUU.

LleHTpObOEKHbBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPEeHUS TMOKOsI, KaUeHUsI U CKOJIb)KeHUSI.

YueHuuecKuli 3KchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

Vi3mepeHre paBHOJENUCTBYIOIEM CUI TP ABMXKEHUU OpycCKa IO HaK/JIOHHOMU
TJIOCKOCTH.

[TpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BpEMEHU [BIKEHHS Opycka 1o
HAKJIOHHOU TJIOCKOCTU Ha 3aJjlaHHO€e PacCTOsTHHE OT ero MaccChl.

WccnenoBaHne 3aBUCMMOCTA CWI YIIPYTOCTH, BO3HUKAKOIIMX B TIPY>KUHE U
pe3rHOBOM oOpa3iie, OT Ux AedopMaliyu.

N3yueHue ABWKEHUSI CUCTEMbl Tes, CBSI3aHHBIX HHUTBHIO, MEPEKUHYTOM uepe3
NETKuii OJIOK.

N3mepenre kKo3ab@duiiMeHTa TpeHUs ITI0 Be/IMUMHE YIJ0BOTO Ko3(dulireHTa
3aBUCUMOCTH Fp(N).

VccnenoBanue ABvKeHWs OpycCKa TI0 HAK/JIOHHOW TIVIOCKOCTHA C TepeMeHHBIM
K03 PUIIeHTOM TpeHusl.

N3yueHne [BM>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.



Ab6comotHo TBEpAOe Teno. [locTymaTenbHOe W BpalljaTe/libHOE BIKEHHe
TBEpPAOro Tejsia. MOMEHT CW/Ibl OTHOCUTE/bBHO OCHU BpalleHus. Ilmeuo cussbl.
CrioykeHue CWJl, TIPUJIOXKEeHHBIX K TBEpAOMY Teiy. LleHTp TskeCTu Tesa.

YcioBus paBHOBeCHs TBEPAOrO Tesla.

YcroitunBoe, HeyCToHUMBOe, Oe3pa3/iuuHoe paBHOBeCHeE.

TexHuUueckue YCTPOMCTBA M TEXHOJOTUUECKHe TIPOLeCChl: KPOHIITEMH,
CTPOUTEJIbHBIA KPaH, pelléTuaTble KOHCTPYKLIWH.

Hdemoncmpayuu.

YcoBus paBHOBecCHs.

Bubl paBHOBecus.

YueHuuecKuti 3kchepumeHm, siabopamopHble padbombl, NPAKMUKYM.

WccnenoBanue ycioBUM paBHOBECHS TBEPAOrO TeJla, UMEROIero 0Cb BpallleHUs.

KoHcTpyrpoBaHre KPOHIITEMHOB M PACUET CUJT YIIPYTOCTH.

N3ydeHne yCTOMUMBOCTHU TBEPAOTO Tesd, UMEIOLLEro MIoLab OMOpbI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXAHUKe.

NMnysibCc MaTepuasbHOM TOUKHM, CUCTEeMbl MaTepUa/ibHbIX TOYeK. LleHTp macc
CUCTeMbl MaTepUajibHbIX TOUYeK. Teopema O ABW)KeHUH LieHTpa Macc.

NmrynbC CUsibl 1 U3MEeHeHre UMITYJ/IbCa Tejla.

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTHBHOe [IBU)KeHUe.

MoMeHT wuMmIly/ibCa MaTepuanbHOM TOYKWU. IlpefcraBiieHre O COXpaHEHUU
MOMEHTa UMILyJ/IbCa B L|eHTPa/IbHBIX [10JIAX.

Pabora cunbl Ha MajJoM W Ha KOHEUHOM IepeMmellleHHU. ['paduueckoe
Tipe/icTaBieHre PaboThl CUIIBI.

MOLIHOCTb CUJIBL.

KuHeTnueckass SHeprus MarepuasibHOM TOuku. TeopemMa 006 u3MeHeHUU
KUHETUYECKOW SHEepruy MaTepyuaJbHOW TOUKU.

[ToTeHIMa/sibHBIE UM  HeMOTeHL[Ma/libHble CW/bl. [loTeHLManbHast SHEprus.
[ToTeHuManbHasi 3Heprusi ynpyro AedOpMHUPOBaHHOW NPYKWHBL [loTeHI[MambHas
SHeprus Teja B OJHOPOAHOM rpaBUTAaLIMOHHOM Tr1oJie. [loTeHUManbHas SHeprus Tesa B
IPaBUTALIMOHHOM [10/ie OJHOPOAHOrO Iapa (BHYTpM W BHe 1apa). Brtopas
KOCMHUeCKasi CKOpOCTb. TpeThbsi KOCMHUUeCKasi CKOPOCTb.

Ces13b paboThl HEMOTeHLUabHbIX CHJI C U3MeHeHUeM MeXaHUUeCKOUW SHepruu
CUCTeMbI Tesl. 3aKOH COXPaHEeHUs] MeXaHUYeCKOW SHepruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

YpaBHeHue bepHymiv [y WaeasbHOW >KUAKOCTA KakK C/eACTBHE 3aKOHa
COXpaHEeHUsI MeXaHUYeCKOU SHEepPruu.

TexHUuyeckre yCTPOMCTBA Y TEXHOJIOTMUECKHEe TIPOLIeCChl: [IBW)KEHUEe PpaKer,
BOZIOMET, KOTIEp, MPY>KUHHbBIN MHACTOJIeT, TUPOCKOTII, (PUI'ypHOe KaTaHue Ha KOHbKaX.

demoncmpayuu.

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe /IBHKeHMe.



V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3MeHeHMe SHepPryu Tejia MPU COBepIIeHnH paboThl.

B3avMHble mnpeBpailleHUs] KUHETUYECKOW W TOTeHLUAJbHOU SHEepPruv Ipu
JIeMICTBUY Ha TeJI0 CUJIbI TSUKECTU M CUIIbI YIIPYTOCTH.

CoxpaHeHHe SHepruu 1pyu CBOOOTHOM TIa/IeHUH.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

W3mepeHye nMIyJibCa TeJia [0 TOPMO3HOMY IYTH.

V3mepeHue CUIbl TSATU, CKOPOCTA MOJENN 3/eKTPOMOOU/IST ¥ MOIIHOCTH CHUJIbI
TATH.

CpaBHeHVe WU3MeHeHUsI UMITyJ/IbCa Tejla C UMITYJIbCOM CHJIbI.

WccnenoBanne coxpaHeHHs UMITYJ/IbCa TIPU YIIPYTOM B3aUMOJEUCTBUN.

N3mepeHre KWNHETHUECKOU SHEPryu TeJjla II0 TOPMO3HOMY MYTH.

CpaBHeHHMe W3MeHeHHsl TIOTeHI[MaJbHON SHePryuu TMPY>KUHBI C pabOTOM CHIIbI
TPEHUSI.

Omnpenenenvie paboThl CW/IbI TPeHUsI TPU [JBWXKEHWM Tejla 0 HAKJIOHHOU
IIJIOCKOCTH.

Paspen 3. MonekyisipHas (pu3uKa U TepMOMHaAMUKa.

Tema 1. OcHO8bI MO/1€KY/ISIPHO-KUHeMU4eCcKol meopuul.

OCHOBHBIE TIOJIO’KEHUSI MOJIeKY/IIpHO-KUHeTHuecko Teopun (MKT), wux
ornbiTHOe 0b6ocHoBaHue. [Tuddy3usi. BpoyHoBCKOe AiBrKeHHe. XapaKTep JBUKeHUS U
B3aMMO/eMCTBUS YaCTUL] BellleCcTBa. MoJie/iM CTpOeHus ra30B, )XUAKOCTeN U TBEPJbIX
Tes1 U 0ObsSICHEHHe CBOMCTB BelljeCTBa Ha OCHOBe 3TUX Mofesedi. Macca U pa3mepsl
Monekys (atomoB). KomuectBo Benjectsa. [loctostHHast ABoragpo.

TeryioBoe paBHOBecue. Tewmmeparypa u crocobbl eé wu3smepenus. Illkanma
Temriepatyp Llenbcus.

Mogesnbs neanbHOro rasa B MOJIEKY/ISIPHO-KMHEeTUUeCKOM TeOPUN: YaCTULIbI Ta3a
JBIKYTCSl Xa0TUYECKY U He B3aUMO/|eMCTBYIOT JPYT C IPYTOM.

[a3oBble 3akoHBL. YpaBHeHue MeHjeneeBa—Knaneiipona. Ab6cosoTHas
Temriepatypa (mkana TemriepaTyp KenbBuHa). 3akoH [lanbroHa. M3omporeccel B
yJlea/lbHOM rase C TOCTOSIHHBIM  KOJMYeCTBOM  BelecTBa. ['paduueckoe
Tipe/iCTaB/IeHHe U30MPOLIeCCOB: U30TepMa, M30X0pa, n3o0bapa.

CBsi3b MeX/y [aB/eHWEeM U Cpe/iHel KUHeTUUeCKOW SHepryei MmocTyrnare/ibHOro
TEMJIOBOIO  [IBW)KEHUsS  MOJEKYy/J WjJeaqbHOro ras3a (OCHOBHOE YypaBHEHHe
MOJIEKY/IIPHO-KMHETUYECKOM TeOPUU UeaIbHOTO ra3a).

CBsi3b abCOMIOTHOM TemIiepaTypbl TEPMOAMHAMHYECKOW CHCTEMBI CO CpeaHeM
KUHETUYECKOW SHepruen rMocTynaTe/IbHOrO TEIJIOBOrO IBU)KEHUS €€ YaCTHLI.

TexHuuyeckrue yCTPOUCTBA U TEXHOJIOTMYECKHe TIPOLeCChl: TePMOMeETP,
H6apomeTp, MosiyueHrue HaHOMaTepraoB.

demoncmpayuu.

Mopenu ABUXeHUs YaCTUL] BelljecTBa.

Mogens GpOYHOBCKOTO [IBUKEHUSI.

Bu/Ie0po/vK € 3amMChi0 peaibHOr0 OPOYHOBCKOTO /IBWKEHUSI.



HOuddy3us >kugkocTe.

Mogpgesis oribiTa IlITepHa.

[IputskeHUe MOJIeKY.I.

Mogeny KpucTa/lsInueCKUX pPeLléToK.

HabnromeHue 1 ncciieiloBaHue W30MPOLIECCOB.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

WccnenoBanne  mpoliecca yCTaHOBJIEHWS — TEIVIOBOTO  pPaBHOBECHSl  TIpU
TeTJI000MeHe MeXX/1y TOpsiuel ¥ X0JIOZHOM BOJOM.

N3yuenne wu30TepMUUecKoro rporecca (peKOMEeHZ0BaHO HCII0/Ib30BaHUe
111(pOBOI JTabopaTopun).

N3yueHne n30XOpHOro nporecca.

M3yyeHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensoeble MawuHbl.

TepmomuHamuueckass (TZl) cucrema. 3afiaHuMe BHELIHWX YCJIOBUM  [I/IS1
TePMOJVHAMUUECKOW CUCTeMbl. BHelllHMe W BHyTpeHHUe TapaMeTphbl. [lapameTpsl
TePMOJVHAMUUECKOW CUCTEMBbI KakK CpeJlHHe 3HaueHUsl BeJIMUWH, OMUCHIBAIOIIUX eé
COCTOSIHUE Ha MUKDPOCKOITUUECKOM YPOBHE.

HyneBoe  Hauano  tepmoauHamMuku.  CamOMNpou3BO/IbHAs  peJiakCalus
TepMOZIMHaMUUeCKOM CUCTeMbI K TelJIOBOMY PaBHOBECHIO.

Mopenb neanbHOro ra3a B TepMOJMHaMUKe — CUCTeMa YPaBHEHUM: YpaBHEHUe
MenpeneeBa—KaneiipoHa W BbIpaKeHWe [/ BHYTDEHHEW 5SHEpruu. Y CJIOBUS
NPUMEHUMOCTH  3TOM  MOJe/M: HU3Kasg KOHLIeHTpaLMsl 4YaCTUL], BBICOKUE
TeMIiepatypbl. BbeipakeHue [/51 BHYTPEHHEM 3HEePruM OAHOATOMHOTO H/eaJbHOro
rasa.

KBasucraTruueckue 1 HecTaTUueCKUe MpoLeCChl.

OnemeHTapHass pabota B TepMoAWHaMUKe. BbruriciieHre paboThl 10 rpaduKy
riporiecca Ha pV-auarpamme.

Terionepesaua  Kak criocob W3MEHEeHUs]  BHYTDEHHeu SHepruu
TePMOJMHAMUUYECKOM  CcHCTeMbl  0e3  coBepiiieHHss  pabotbl.  KoHBeKIus,
TeIJIONPOBOIHOCTb, U3/TyUeHue.

KomuectBo TeruioThl. TermnoéMKocTs Teja. YJenbHasds U MOJISIpHast
TeIUVIOEMKOCTU BellleCTBa. YpaBHeHHWe Marliepa. YjenbHasi TeruioTa CropaHus
TOTL/IMBA. PacuéT KosmuecTBa TeIJIOThI TIpU Teriornepeade. [ToHsTre 06 afuabaTHOM
ripowiecce.

[lepBbIi 3aKOH TepMOJAVMHAMUKA. BHyTpeHHss 3Heprusi. KonmuecTBo TeryioTel U
paboTa Kak Mepbl U3MeHeHUsI BHyTPeHHel YHeprvy TePMOJUHAMUUeCKOH CUCTEMBI.

BTopoi 3aKOH TepMOAWHAMUKHU [/11 PABHOBECHBIX MPOLIECCOB: Yepe3 3aJjlaHHOe
PaBHOBECHOE COCTOSIHUE TEepPMOJWHAMUYECKOW CHUCTEeMbl MPOXOAWUT €JUHCTBEHHas
amurabaTa. AGCoFOTHas TeMIiepaTypa.



BTopoy 3akOH TepMOAWHAaMUKHU [Jisi HEPABHOBECHBIX TMPOL[ECCOB: HEBO3MOXXHO
repeZiaTh TEIIOTYy OT Oosiee XOMOAHOTO Tena K Oosiee HarperoMmy 6e3 KoMIieHCALUN
(Knay3suyc). HeobpaTuMoCTh MPUPOHBIX IMPOLIECCOB.

[TpyHLMTBI [eWCTBUSA TerIoBbIX MatuuH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. Ivkn KapHo.

DKOJIOTUYeCKHe acreKThl MCIO/b30BaHUsl TEIUIOBBIX JBUratesiel. TerioBoe
3arpsi3HeHre OKPY Karollle Cpe/ibl.

TexHUuyeckre YCTPOWCTBA M TEeXHOJIOTMYECKUe TMPOLeCChl: XOIOUIbHUK,
KOHAULIMOHED, [Au3e/ibHbIi W KapOropaTOpHBIM JABUTaTenu, TapoBas TypOUHa,
TO/TyuUeHWe CBEePXHU3KHMX TeMIleparyp, yTWIM3alUsl «TeIUIOBbIX» OTXOAOB C
WCTI0/Tb30BaHNEM TeTUIOBOTO Hacoca, YTWUIM3alusi OMOoOpraHM4ecKoro TOTUIMBA [IJIst
BBIPAOOTKU «TETIOBOI» M 3/IEKTPOIHEPIHH.

demoHncmpayuu.

Vi3meHeHue TeMriepaTyphbl ITpU afjuabaTiyeckoM paciliipeHUH.

BosgyiiHoe orauso.

CpaBHeHUe yZieIbHbIX TEIJIOEMKOCTEN Bel[eCTB.

Crioco0bI M3MeHeHHsT BHyTPeHHEeH SHEepPTUH.

WccnenoBanue afriabaTHOTO TIpoLiecca.

KommnbroTepHbie MO/ie/Ty TeTJIOBBIX IBUTaTeIei.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

N3mepeHue yiebHOM TETIJIOEMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabaTtHOTO mpoiiecca.

N3yueHne B3aWMOCBSI3U SHEPrUM MEXMOJIEKY/ISIPHOTO B3aUMOJEUCTBUS U
TeMITepaTypbl KATIEHUS JKUJKOCTEN.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoebte nepexoobl.

[Tapoobpa3oBaHue U KOHAeHcalus. VicrapeHue U KureHHe. Y efbHasi Teryiora
rapooOpa3oBaHUs.

HacelieHHbIe 1 HeHachIllleHHbIe Tlapbl. KauecTBeHHasi 3aBUCUMOCTh MJIOTHOCTH
W JlaBJIeHWs] HaCBII[eHHOTO Tlapa OT TeMITepaTypbl, UX HEe3aBUCUMOCTh OT 00BbEMa
HaCBIIEHHOTO Mapa. 3aBUCUMOCTh TeMITepaTypbl KUTIEHUSI OT /laBJIeHUs B )KUJJKOCTH.

BriaxkHocTh Bo3ayxa. AGCOMOTHAs U OTHOCUTE/TbHAs BJIAYKHOCTb.

TBépgoe Teno. Kpucrannmueckue v amopdHble Tena. AHWU30TPOMUSI CBOMCTB
KpUCTa/UIoB. [lnaBneHuwe W KpucCTa/iM3alusa. Y[e/ibHas TeIUIOTa IUJIaBJIEHUS.
CyOmmarnys.

Hedopmanuu TBEpAoro Tena. PacTsbkenue u okatue. Caur. Mogaynas FOHra.
[Tpenen ynpyrux gedbopMariuii.

TerioBoe pacmmpeHue >KUJKOCTeM W TBEPABIX Tes, 00BEMHOEe U JIMHEMHOe
paciiMpeHre. AHTapDMOHK3M TeTUIOBbIX KOjie0aHWM uUaCTHI] Bell[eCTBa KakK IpPUUHHA
TeIJIOBOTO pacCIlIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHye 3HepruM B (Pa30BBIX IMepexozax.

YpaBHeHHe TeryioBoro 6amaHca.



[ToBepxHocTHOe HaTsbkeHUe. Ko3dh@uieHT TMOBEPXHOCTHOTO HaTsHKEHUSI.
Kanunnspheie sBnenusi. [laBiieHuWe MOJ WCKPUBAEHHOM TTOBEPXHOCTBIO >KUIKOCTH.
®opmyiia Jlaraca.

TexHUUYeCKUe yCTPOWCTBA U TEXHOJIOTUUECKHEe MPOLIeCChI: KUJKWEe KPUCTalIbl,
COBpeMeHHbIe MaTepuaJibl.

demoncmpayuu.

TeryioBoe paciivpeHue.

CBoMCTBa HACHII[EHHbIX MapOB.

Kurnienue. Kunenue npy oHWKeHHOM [aB/I€HUU.

W3mepeHue Crsibl TOBEPXHOCTHOT'O HATSKEHUS.

OMBbIThI C MBUIBHBIMU TJIEHKAMU.

CmauviBaHue.

KanunnspHelie siBrieHusI.

Mopenu HeHbFOTOHOBCKOMW JKUJKOCTH.

Crioco0Obl U3MepeHus BJIa)KHOCTH.

NccnenoBanue HarpeBaHus U MJ1aBJIEHUS] KDUCTA/I/TMYECKOTO BelleCTBa.

Bunpl gedopmarimii.

HabnromeHue Manbix Jedopmaiiyii.

YueHuuecKuli 3kchepumeHm, siabopamopHble pabombl, NPAKMUKYM.

W3yueHre 3aKOHOMEPHOCTeN UCIapeHust KUJKOCTEM.

N3mepeHue yie/IbHOU TEIUIOTHI T/1aB/I€HUS JIb/IA.

W3yueHne CBOMCTB HACHILL[EHHBIX 1apPOB.

V3mepenure abCO/IFOTHOM BIQ)KHOCTU BO3/lyXa W OLleHKa MacChl TIapoOB B
TIOMeLL[eHUH.

N3mepenuie Ko3pduieHTa MOBEPXHOCTHOTO HATSPKEHUSI.

N3mepenue moayns FOHra.

WccnepnoBanve  3aBUCMMOCTH  JedopMalu  pe3sMHOBOrO  obpasia  oT
TIPU/IO’KEHHOU K HEMY CHUJIBI.

Pa3zpen 4. JeKTpoguHaMHKa.

Tema 1. Dnekmpuueckoe nose.

OnekTpu3alys Tel U e€ MposiBleHUs. OeKTpuueckuid 3apsij. [Ba Buza
JIEKTPUYECKUX  3apsifoB. [IpOBOAHWKH, [AW3EKTPUKU UM TIOYNPOBOAHUKMU.
O/1eMeHTapHbIN 3/IeKTPUUeCKUH 3aps/. 3aKOH COXPaHeHUs 3/IeKTPUUECKOro 3apsja.

B3aumopgerictBue 3apsioB. ToueuHble 3apsifibl. 3aKOH KyJ/ioHa.

Onekrpuueckoe noJsie. Ero fercTBre Ha 37eKTpuUYecKue 3apsijibl.

HanpspkéHHOCTb ~ 37eKTpyuyeckoro  mosis.  [Ipo6HBIA  3apsa.  JIuHuu
HarpspKEHHOCTH 3JIeKTPUUeCcKOoro rossi. OJHOPOJHOe 3/1eKTPUYeCcKoe ToJie.

[ToTeHI[Ma/ILHOCTD  3/IEKTPOCTAaTUYECKOTO TI0/Il. Pa3sHOCTb TMIOTeHLMaNoB U
HanpsokeHue. [loTeHLyasibHasi SHepPrusi 3apsja B 3JIEKTPOCTaTUYECKOM TIOJe.
[ToTeH1Man 371€KTpOCTaTAUUECKOro 10JiA. CBS3b HAIPSUKEHHOCTU 1011 U Pa3sHOCTHU
MOTEHLUA/IOB  [IJI1  3JIEKTPOCTaTUUeCKOrOo MoJs  (KaKk OJHOPOJHOro, TaK W
HEO/IHOPO/IHOT0).



[IpyHLMN Cynepno3uLMA 3/IeKTPUUECKUX TT0JIeN.

[Tone ToueuHoro 3apsja. [lose paBHOMepHO 3apsbkeHHOW cdepbl. Ilose
PaBHOMEpDHO 3apsUKeHHOTO TI0 00bémy miapa. [losie paBHOMEpPHO 3apsKeHHOM
beckoHeuHOW T1UTOCKOCTHA. KapTWHBI JIMHUN HAINpsOKEHHOCTH J3THX IO |
9KBUIOTEHI[AA/bHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B 371eKTPOCTAaTUYECKOM I10j1e. Y C/I0BHe PaBHOBeCUs 3apsi/i0B.

[W>3/IeKTPUKY B 3/71EKTPOCTAaTUUYECKOM T10J1e. [Jhs/ieKTpruecKasi TIpOHULIAeMOCTD

BellleCTBa.
KoHgeHncatop. Jn1eKTpOEMKOCTb KOHZEHCATopa. JJeKTPOEMKOCTb IIJIOCKOIO
KOH/IeHCaTopa.
[TapannenbHoe coefuHeHWe KOHZeHcaTtopoB. [locyenoBaresibHOe CoelVHEHUE
KOH/IeHCaTOPOB.

OHeprus 3apspKeHHOT0 KOHeHcaTopa.

[IBr>KeHUMe 3apsyKeHHOU YaCTULIbI B OJHOPOJHOM 3/IEKTPUUECKOM TI0JIe.

TexHuuyeckue yCTPOMCTBA W TEXHOJIOTMYECKUe TMpOLeCChl: 3J1eKTPOCKOII,
3JIEKTPOMETP,  37IeKTpOCTaTUuecKasi — 3allldTa, 3a3eM/eHue 3/IeKTPOnpruOOpOB,
KOH/IeHCcaTophl, reHepatop Ban ze I'paada.

demoncmpayuu.

Y CTpOUCTBO M IPUHLIMIT [IeMCTBUS 3/1IEKTPOMeTpa.

DeKTpuuecKoe moJie 3apsKeHHBIX 111apUKOB.

DJIeKTprUUeCcKoe 1oJie JBYX 3apsUKeHHbIX TI/IaCTHH.

Mopensb a/eKkTpocTaTudeckoro redeparopa (Ban ge ['paada).

[IpOBOAHVKH B 37IEKTPUUYECKOM MOJIE.

OJIeKTpoCTaThUuecKas 3alluTa.

Y CTpOUCTBO U AeCTBYUe KOHZEHCAaTOPa MOCTOSHHOU U IepeMeHHOM MKOCTH.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH MJIOCKOTO KOHAEHCAaTopa OT TJIOLIAX TUIACTHH,
PacCTOSTHUS MEXAY HUMU U IU3JIEKTPUUYECKOW NTPOHULIAEMOCTH.

OHeprus 3/1eKTPUYEeCKOro T0JIs 3apsS’KeHHOT0 KOH/|eHCaTopa.

3apsiiKa v pa3ps/ika KOHZeHcaTopa yepe3 pe3ucTop.

YueHuueckuti 3KkcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsPKeHHBIX TeJl.

Habntozienue 1ipeBpallleHysI SHEPTHUH 3apsPKeHHOTO KOHJIeHCaTopa B SHEPTUIO
V3/lyYeHHusi CBETOAUO/A.

N3yueHne npoTeKaHus TOKA B LU, COAepKalliel KOHJeHCaTop.

PacripefiesieHrie pa3HOCTH MOTEHLIUAIOB (HAMpsDKeHWs ) TIPU MOC/1e0BaTe/IbHOM
COeIMHEHWH KOH/IeHCAaTOPOB.

WccnenoBanue paspsizia KOHJEHCATOpa Yepe3 Pe3ncTop.

Tema 2. IIocmosiHHbIl 3/1eKmMpu4ecKutl mMox.

Cwuna Toka. [ToCcTOHHBIN TOK.

YcnoBusi CylecTBOBaHUS TOCTOSTHHOTO 3JIGKTPUUECKOTO0 ToOKa. VCTOYHUKM
Toka. Hanpspkenue U u D]IC €.

3akoH Oma Jj/11 yyacTKa Lieru.



OeKTpUUeCcKoe COMpOTHB/IeHHEe. 3aBUCUMOCTb COTPOTUB/IEHUS OJHOPOJHOIO
IIPOBO/JIHMKA OT ero [JJ/MHbl U IUIOLAJAU IIONepeyHoro CeuyeHus. YesbHoe
CONPOTHBIIEHHE Bell[eCTBa.

[TocnenoBaTenbHOe, Iapajule/lbHOe, CMeIlaHHOe COeJjMHeHHe IIPOBOJHUKOB.
PacuéTt pa3BeTB/IEHHBIX 371eKTpUUecKux Lenel. [IpaBuna Kupxroga.

PaboTa 31eKTpruueckoro Toka. 3akoH JIkoyns—/leHtia.

MOIHOCTE 3/IeKTPpUYeCKOro TOKa. TerioBasg MOLHOCTb, BblJe/sieMas Ha
pesucTope.

OC v BHyTpeHHee COMPOTUBJ/IEHHE WCTOYHMKA TOKAa. 3akoH Oma /11 MoTHOU
(3aMKHYTOM) 37€eKTpUYeCcKou Lenu. MOIIHOCTh MCTOYHMKA TOKa. KopoTkoe
3aMbIKaHue.

KoHnpeHcaTop B Lienu MOCTOSTHHOTO TOKA.

TexHuuyeckre yCTPOWCTBA W TEXHOJIOTMUECKHWE TMPOLIeCChl:  aMIlepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOW SHEPIUN.

demoncmpayuu.

N3MepeHue CUJIbI TOKA U HallPsKeHUs.

WccnenoBanue 3aBUCHMOCTU CUJIbI TOKA OT HaNPsDKeHUs /171 pe3ruCTopa, J1aMITbl
HaKa/IMBaHUs U CBETOAMO/A.

3aBUCUMOCTb COTPOTUB/IEHUS LWIMHAPUYECKUX TPOBOAHUKOB OT [JIMHBI,
TI/IOLLIA/IN TIOTIePeYHOr0 CeUueHus U MaTepuarna.

WccnenoBanne 3aBUCMMOCTHA CUIBI TOKA OT COINPOTUB/IEHWS NPU MOCTOSHHOM
HarpsUKeHUH.

IIpsamoe u3mepenue D/IC. KopoTkoe 3aMblKaHKe rajbBaHUYeCKOro 3j71eMeHTa U
OLIeHKA BHYTPEHHETO COMPOTUBJ/IEHHS.

Crioco6pI coefuHEHUST ICTOYHUKOB TOKa, D/1C Garapei.

WccnenoBaHre pasHOCTH MOTEHLMAIOB MeXKJy I10/F0CaMU MCTOYHUKA TOKa OT
CWJIbI TOKA B LIeIH.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble pabombl, NPAKMUKYM.

WccenoBaHne CMeIIaHHOTO COeMHEeHUs pe31CTOPOB.

W3mepeHue yzie/IbHOTO CONIPOTUB/IEHVS IPOBOJHUKOB.

WccnepoBanve 3aBUCMMOCTU  CWIbI TOKA OT HAlpsUKeHWs [Jig  JIaMIIbl
HaKa/IMBaHUs.

YBenueHue npejiesia M3MepeHus: amrepmeTpa (BoJIbTMETPaA).

N3mepenne J/1C v BHyTpeHHero CONPOTUBJIEHHS] UCTOYHMKA TOKA.

Nccnepoanue 3aBucumocty J/1C raibBaHMUeCKOro 3jieMeHTa OT BpeMeHU TPy
KOPOTKOM 3aMbIKaHWUHU.

WccnenoBanre pa3HOCTH MOTEHLMAIOB MKy IMOH0CAMU MCTOYHMKA TOKAa OT
CWJIbI TOKA B LeIHu.

WccnepoBaHre 3aBMCMMOCTH T10JIE3HOU MOILHOCTA MCTOYHMKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku @ pazauuHbIx cpeoax.



OneKTpuueckass  MPOBOAVMMOCTb  pa3/MUHBIX  BeIIeCTB.  JJIGKTPOHHAst
MPOBOJAUMOCTb TBEDJBIX METas/uIOB. 3aBUCUMOCTb COTMPOTUBJIEHUS] METAaslJIOB OT
TemMriepatypbl. CBepXIpOBOAUMOCT.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynpoBoTHUKMY. CobcTBeHHast u rpuMecHast MIPOBOIUMOCTh
TI0JTyIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. I1o1yrpoBoHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B 3JIEKTPOJIUTAX. IIEKTPOJIUTHYEeCcKas JUCCOLHALIUS.
OJiekTposin3. 3akoHbl Dapazes A5 3JIeKTPOJiM3a.

DJIEKTPUUYECKUW TOK B ra3ax. CaMOCTOSATeNbHbIM U HECAMOCTOSITE/IbHBIN pa3psi,.
Pa3ninuHble TUTIBI cCaMOCTOSTE/IBHOTO paspsiga. Mosnus. [11a3ma.

TexHuuyeckre YCTPOMCTBA M TIPAaKTUUECKOe TIPUMEHEHMe: Ta30paspsijHble
JlaMMibl, 3/IEKTPOHHO-/IyueBass TPyOKa, TOMYTIPOBOJHUKOBBIE TIPUOOPHI:  AUOA,
TPaH3UCTOpP, (HOTOAUO, CBETOUOJ, rajbBaHMKa, padUHUpPOBaHHE Me[y, BbITJIaBKa
AJTFOMUHMS, 37IEKTPOHHAsi MUKPOCKOTTHS.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/VIOB OT TeMIIepaTyphl.

IIpoBOAMMOCTB 3/1€KTPOJIUTOB.

3aKoHbI 371eKTposin3a Papazes.

W ckpoBoii pa3psii U NpOBOJUMOCTb BO3/yXa.

CpaBHeHUe MMPOBOJAMMOCTH MeTa/IJIOB Y TIOTYTIPOBOJHUKOB.

OJHOCTOPOHHSAS TPOBOAUMOCTB JUO/A.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

Habmrozerue 3/1eKTpom3a.

W3mepeHue 3apsizia OTHOBAJIEHTHOTO MOHaA.

WccnenoBanne 3aBUCMMOCTHY COTIPOTUB/IEHUSI TEPMOPE3UCTOPA OT TeMITepaTyphbl.

CHsiTHe BO/IbT-aMITIEPHOM XapaKTePUCTUKU AU0A.

du3snvyecKum NpPakTUKyM.

Crioco6nl n3mMepeHrst GU3NUECKUX BEJIMUHH C HCII0/Ib30BaHMEM aHAJIOTOBBIX U
I[U(GPOBLIX U3MEPUTEBHBIX TIPUOOPOB W KOMIBIOTEPHBIX [JaTUYMKOBBIX CHCTEM.
AGCOIOTHBIE ¥ OTHOCHUTE/IbHBIE TIOTPEIIHOCTH W3MepeHUH (HU3UUeCKHUX BeJTHUMH.
O1ieHKa rpaHUI] MOTPeIIHOCTeHN.

[IpoBesjleHrie  KOCBEHHBIX  HW3MepeHWH,  HWCC/IeJOBaHUM  3aBUCMMOCTeH
bu3nMuecKkux BeJIMUMH, TpOBepKa TIpeJ/IoXKeHHbIX TuroTe3 (BbiOOp u3 pabor,
OTMCAHHBIX B TeMaTUUYECKUX pa3fiesiax «YUeHWYecKui 3KCrieprMeHT, jabopaTopHbIe
paboThI, TTPAKTUKYM» ).

MexnipegMeTHbIe CBA3H.

V3yuenue Kypca ¢hu3uku yriay0neHHOTo ypoBHS B 10 Kjlacce OCYITIeCTB/ISIETCS C
YYETOM COZEP>KATeJbHBIX MEXIIPeAMETHbIX CBsi3eM C KypcaMd MaTeMaTUKH,
Ouonoruu, XMMUH, Teorpadry ¥ TEXHOJIOTHH.

MesicnpeomemHble noHsAMuUsl, C8A3aHHbIE C U3yYeHUEeM Memoo08 HAy4YHO20
NO3HAHUS: sIBJeHWe, HayuHbId (akT, TUIOTe3a, (Pu3nuecKas BeJMYMHA, 3aKOH,



Teopusi, HaO/tO/eHre, JKCTIePUMEHT, MO/ie/TMpOBaHue, Mojieflb, W3MepeHue,
TIOTPELTHOCTY W3MepeHUH, W3MepHUTeIbHbIe PHUO0PHI, IU(poBasi 1abopaTopus.

Mamemamuka: pelieHvie CUCTeMbI YypaBHeHUM. JTuHeltHas GhyHKIuSs, Tlapaboria,
ruriepbona, Ux TpabUKU U CBOMCTBA. TpuUroHoMeTpruueckue GYHKIMH: CHHYC,
KOCHUHYC, TaHT'€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOe TOXAEeCTBO. BeKTopkI
Y VX MIPOEKIIMU Ha OCU KOOPJWHAT, C/I0’KEeHHEe BEKTOPOB.

Buosozusa: mMexaHWuecKoe [BWKeHHe B >XMBOW Mpupofe, auddysus, ocmoc,
TeT/I000MeH >KUBBIX OPraHWU3MOB, TEIJIOBOe 3arpsi3HeHUWe OKpY KaroIllel Ccpe/ipl,
yTWIn3auys OHWOOpraHnyeckoro TOIUIMBA [/ BbIpAaOOTKM  «TeIJIOBOM» U
3/IeKTPOSHEPTYH, TTOBEPXHOCTHOE HATsP)KeHWe W KalWIsipHbIe sIBJIEHUs B MPUPO/IE,
3JIeKTPUYECKUE SIBJIEHUS B JKUBOU TIPUPOJeE.

Xumus: OUCKPeTHOe CTPOEHUe BellleCTBa, CTPOEHHWE aTOMOB WM MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIPHasi Macca, TOoJiyueHWe HaHOMaTepuasoB, TeIrJiOBble CBOMCTBa
TBEDJBIX TeJI, XUAKOCTEHM W ra3oB, >KUJIKWE KPUCTAJI/Ibl, 3JIeKTPUUYeCKHe CBOMCTBA
MeTas/ulOB,  3/7eKTPOJUTHYeCcKass  JUCCOLMaLMsi,  rajbBaHUKa,  3JIEKTPOHHAas
MHUKDPOCKOTTHS.

TI'eozpagpus: Bna>xHOCTBb BO3/1yXa, BeTpPbl, bapoMeTp, TepMOMETP.

TexHon02us: TpeoOpa3oBaHWe [BWKEHWM C WCIIO/b30BaHHEM MeXaHW3MOB,
YUET CyXOro U XKUAKOTO TPeHUsI B TEXHUKe, CTaTUUeCKre KOHCTPYKIMU (KPOHILTENH,
periéTyaTtble KOHCTPYKLIUM), MCI0/Ib30BaHUE 3aKOHOB COXpaHEHWs MeXaHWKU B
TeXHUKe (TMPOCKOIl, BOAOMET U APYyTUe), IBUraTe/lb BHYTPEHHEr0 CropaHusi, apoBasi
TypOUHa, OBITOBOM  XOJOAWIbHUK, KOHAWIIMOHED, TEeXHOJIOTUU TI0J/yueHust
COBpPEMEHHBIX MaTepuajioB, B TOM UHWC/e HaHOMaTepUajoB, WU HAHOTEXHOJIOTHH,
3/IeKTPOCTaTHUeCKasi 3alliiTa, 3a3emM/ieHre 3/IeKTPOrpruO0pOB, ra3opa3psiZiHbie JIaMIThl,
TI0JTyTIPOBO/THUKOBBIE TTPUOOPHI, ralbBaHUKA.

11 K/TACC

Pa3pen 4. JeKTpoguHaMHKa.

Tema 4. MazHumHoe novie.

B3anmMo/ielicTBre TTOCTOSTHHBIX MarHUTOB M MPOBOJIHUKOB C TOKOM. MarHuTHoe
rosie. BekTop MarHUTHOW UHAYKLWHU. [IpUHIIMNO CyNepro3uldd MarHUTHBIX TOJIeH.
JIVHUM MarHUTHOW UHAYKLIAU.

MaruuTHoe mMoJjie TPOBOJHMKA C TOKOM (TIPSIMOrO TPOBOJHMWKA, KaTYLIKU M
KpyroBoro BUTka). OmnbIT Opcrea.

Cuna Amriepa, eé HaripaB/ieHUEe U MOJY/Ib.

Cuna JlopeH1ia, eé HaripaB/ieHWe U MOAYJIb. [IBW)KeHHUe 3apshKeHHOM YacCTULIbI B
OJTHOPOJHOM MarHUTHOM TioJie. Pabota cusel JIopeHiia.

MarxauTHoe 110J1e B BelljecTBe. @DeppoMarHeTHKH, rapa- U JruamMarHeTUKU.

TexHuuyeckue yCTPOMCTBA M TEXHOJOTUUECKHEe TIPOLIeCChl: TpPHUMeHeHue
TIOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, TeCTep-MYJIbTUMETD, 3/1eKTPOJBUraTe b
SIkobH, YCKOPHTE/TH 3/IeMeHTapHBIX YaCTHI].



demoHncmpayuu.

KapTtuHa /ivHUN WHAYKIMA MarHUTHOTO TI0JISI TIOJIOCOBOTO M TIOZJKOBOOOpAa3HOT0
TIOCTOSIHHBIX MarHWTOB.

KapTuHa mvHWM MarHUTHOW UHAYKLWU TIO/IS IJTMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOTO IMMPOBOJHUKA, KATYLLKH C TOKOM.

B3anmMoelicTBre ABYX NPOBO/JHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPOJIUTA.

HabsroieHue 1BU)KeHUS MTy4yKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLUTT AeUCTBUS 37IeKTPOM3MEPUTETbHOTO MPUbopa MarHUTO3/IeKTPHUUeCKOn
CUCTEMBI.

YueHuuecKuti 3kchepumeHm, sabopamopHble pabombl, NPAKMUKYM.

WccnenoBaHre MarHUTHOTO TIOJIST TOCTOSTHHBIX MarHUTOB.

VccnenoBaHue CBOWMCTB (peppOMarHeTUKOB.

WccnenoBanue 1elCTBYs MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

W3mepenue cuiibl AMIiepa.

N3yyeHure 3aBUCUMOCTH CUAJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHe MarHUTHOW UHAYKI[MY Ha OCHOBe M3MepeHHs CUibl AMriepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

SIBneHMe 3/IeKTPOMarHUTHOW MHAYKIMU. [TOTOK BeKTOpa MarHUTHOW UHZAYKIIAU.
OAC wuHAYKUMM. 3aKOH S/eKTpOMarHuTHOW wuHAyKouu Dapazges. BuxpeBoe
snekTpruueckoe mose. Toku Dyko.

O/0C UHAYKLMY B NPOBOJHUKE, NBVKYILIEMCS B OJHOPOJHOM MarHUTHOM MOJIe.

ITpaBusio JleHua.

NupyktuBHOCT. KaTylllKa MHAYKTUBHOCTH B LETX TTOCTOSTHHOTO TOKA. fBleHue
caMouHAYKLMU. J/JC caMOUHAYKLUN.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

OJ1eKTPOMarHyuTHOe I10J1e.

TexHUUYeCKUe yCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: MHAYKI[MOHHAs Teyub,
COJIEHOM/, 3all1Ta OT 3/IeKTPU3aLjMy TeJl TPU JABM)KEHUU B MarHUTHOM T10J1e 3eMJIH.

demoncmpayuu.

Habntonenue siBeHuUs 3/71eKTPOMarHUTHOW UH/YKIIWU.

NccnepoBanune 3aBucumocty OIC MHAYKUMU OT CKOPOCTHM W3MeEHeHUs
MarHMTHOIO MOTOKa.

ITpaBusio JleHua.

[TageHrie MarHUTa B alFOMUHUEBOU (MeIHOI) TpyOe.

SBeHre CaMOUHAYKIUN.

NccnepoBanne 3aBucumoctd BJC caMOMHAYKLMM OT CKOPOCTU U3MEHeHUs
CWJIbI TOKA B LIeMH.

YueHuueckuti 3KkcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM.

WccnenoBanue siB/ieHUs 3/1eKTPOMarHUTHOU UHAYKIUU.

OrnpepesieHre UHAYKLWU BUXPEBOTO MarHUTHOTO MOJIS.



WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUU.

C6opKa Mo/iesIv 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anus ¥ BOJIHBL.

Tema 1. Mexanuueckue Kos1e0aHusl.

KonebaTenbHas cructema. CBoOOIHBIE KOJIeOaHMSI.

apMonnueckre kKonebanus. KuHemaTuueckoe M AWHaAMHUUeCKOe OIHCaHUe.
OHepreTuyeckoe OMUCaHUWe (3aKOH COXpaHEeHUs] MeXaHW4ecKoW 3Hepruu). BwiBoj
JUHAMHAYECKOTO OTMCAHUSI TapMOHUYECKUX KomebaHW M3 MX SHEPreTUUecKoro u
KUHEMaTU4eCKOro OMHCaHuUs.

Amvruiutyna ¥ dasa kKonebanuii. CBsi3b aMIUTMTYbl KoJjieOaHW WCXOAHOM
Be/IMUMHBI C aMIVIUTyAaMU KosiebaHui eé CKOPOCTH M YCKOPeHUs.

[Tepuonq u uactota Komnebanuii. Ilepros ManbIXx CBOOOAHBIX KoJieOaHMI
MaTeMaTUueCKOro MasiTHUKa. [lepwog CBOOOAHBIX KoyiebaHWM  TIPY>KMHHOTO
MasiTHUKa.

[ToHsTHE O 3aTyxaromux KoseOaHUsX. BeIHY>KJeHHbIe KoJjiebaHus. Pe3oHaHC.
Pe3oHaHCcHass KpuBas. BivsHUe 3aTyxaHusi Ha BHJ, Pe30HAHCHOW KDUBOW.
ABTOKO/TIE0aHUS.

TexHUUecKue yCTPOWCTBA M TeXHOJIOTUUeCKHe TIpoliecChl: MEeTPOHOM, Yachl,
Kauesu, My3bIKa/JbHble UHCTPYMEHTHI, ceiicmorpad.

Hdemoncmpayuu.

3anuch KosiebaTelbHOTO [IBUKEHUS.

HabsrojeHre He3aBUCHMOCTM Tiepyo/ia MasbIX KojiebaHuii rpy3a Ha HUTU OT
aMITUTY IbI.

ViccnenoBanue 3aTyxaroImux KosieOaHWM M 3aBUCUMOCTH TlepUofia CBOOOJHBIX
KosiebaHU#t OT COTIPOTHB/IEHUS.

WccnenoBanvie KonebaHuii Trpy3a Ha MacCUBHOW TIPY)KMHE C  IIeJbIO
cdbopMrpoBaHus TIpe/iCTaBIeHN 00 HiealbHOM MOZie/Ty TIPY>KMHHOTO MasiTHHUKA.

3aKOH COXpaHeHUs1 JHePTUH TP KoJle0aHUsIX TPy3a Ha MPYKUHe.

ViccneoBaHye BBIHYKEHHBIX KOJIeOaHUM.

HabsroieHue pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1adbopamopHbie pabombl, NPAKMUKYM.

V3mepenue meprosa CBOOOJAHBIX KojebaHWM HUTSHOTO U TIPY)KUHHOTO
MasiTHUKOB.

V3yyeHue 3aKOHOB /IBW)KEHHSI Tesla B Xo/ie KojiebaHUi Ha YTIpyroM To/iBece.

N3yueHue ABM>KeHUS] HUTSIHOTO MasiTHHKA.

[Tpeobpa3oBaHye 3HePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIATY/IbI 3aTYXalOIINX KOieOaHMA.

ViccneoBaHvie BBIHYK€HHBIX KOJIeOaHUM.

Tema 2. DaekmpomazHUMHbIe KO/1e0aHUsl.

Konebatenbhbiii  KOHTYp. CBoOOAHbIE 3/IeKTPOMAarHUTHBIE KosiebaHUs B
HziealbHOM KosebatesibHOM KoHType. ®opmyra TomcoHa. CBSI3b aMIUIATY/IbI 3apsija
KOH/IeHCaTopa C aMIUIUTY/IOM CHJTbI TOKa B KoJjle0aTeTbHOM KOHTYPe.



3aKOH COXpaHeHUs JHePTUU B HW/jealbHOM KoJiebaTesTbHOM KOHTYPe.

3aryxaroriye 371eKTPOMarHUTHbIe KosiebaHusI. BoeiHy)X]eHHbIE
3/IeKTPOMAarHUTHbIE KOJjieOaHMs.

[TepemeHHbIM TOK. MOIHOCTE TI€EPEMEHHOr0 TOKa. AMIUVIUTYJHOe U
JeMCTBYIOIIlee 3HAueHWe CU/Ibl TOKA W HaMNpsOKeHUsi NpU  pas/inuyHOM  (opme
3aBHCHMOCTU MePEMEHHOr0 TOKa OT BpeMeHH.

CuHycoula/ibHbIA TIepeMeHHbIM TOK. Pe3ucTop, KOHJeHcaTOp W KaTyllKa
VH/[yKTUBHOCTH B 1leMM CUHYCOWU/A/JIbHOTO MepeMeHHOro TOKa. Pe30HaHC TOKOB.
Pe30HaHC HarpsyKeHUH.

WpeanvHbli  TpaHcopmatop. [IpousBojcTBO, Tiepefaya U TOTpebsieHre
371eKTPUYECKOU SHEPTUM.

OKOJIOTUYeCKWe PpUCKA TpA TMPOM3BOACTBe 3jeKTpo3Hepruu. KysbTypa
VICII0/Tb30BaHUS 3/IEKTPOSHEPTUM B TIOBCEJTHEBHOM KU3HU.

TexHUuyecKre YCTPOMCTBA M TEXHOJIOTMUECKHEe TPOLeCChl: 3JeKTPUYeCKUMN
3BOHOK, 'eHepaTop NepeMeHHOr 0 TOKa, JIMHWUU 3JIeKTporiepeauy.

demoncmpayuu.

CB00OO/HbBIE 3/IEKTPOMArHUTHBIE KOTeOaHUsI.

3aBUCUMOCTb UaCTOThl CBOOO/IHBIX KoJjieOaHWU OT WUHAYKTUBHOCTU U EMKOCTU
KOHTYpa.

Oc1uniorpaMMbl 31EKTPOMarHUTHBIX KOiebaHMiA.

['eHepaToOp He3aTyXawIIMX 3/IeKTPOMarHUTHLIX KosebaHui.

Mopenb 371eKTPOMarHUTHOT O TeHepaTopa.

BhIHYXZIeHHbIe CUHYCOU/ laTbHbIe KoyieOaHwUs.

Pesucrop, KaTy1lka MHAYKTUBHOCTH U KOHZIEHCATOP B LN MePEMEHHOr0 TOKa.

Pe3oHanc 1mipy TmociefoBaTeNlbHOM — COEAWHEHWUW  Pe3UCTOpPa,  KaTYIIKU
VHJYKTUBHOCTHY Y KOHJIEHCaTOopa.

Y CTpPOMCTBO Y MIPUHIIMII JieficTBUS TpaHC(opMaTopa.

MogeJsib JIMHUY 3/1eKTpOonepeayn.

YueHuueckuti 3KcnepumeHm, 1ab6opamopHble padombl, NPAKMUKYM.

N3yuenune TpaHchopmaTopa.

NccnemoBaHnve TrepeMeHHOr0 TOKa 4epe3 MOC/e[0BaTe/IbHO COeJUHEHHbIE
KOH/IeHCaTop, KaTYIIKy U Pe3UCTop.

HabsroieHue 3/1eKTPOMarHUTHOTO pe30HaHCa.

WccnenoBanuie paboThl HCTOUHMKOB CBETA B LielX TlePeMeHHOT0 TOKa.

Tema 3. MexaHuuyecKue u 3/1eKmpomMazHUmMHble 80/IHbL.

MexaHnueckye BOJIHBL, YCJIOBUSI MX pacrpoctpaHeHusi. llomepeuHble u
TMPOZOJIbHBIE BOJHEI. [lepro, CKOpOCTb pacrpoCTpaHeHus U IJiiHa BOHbL. CBOMCTBA
MexaHUYeCKUX BOJIH: OTpa)KeHue, TpejioMmyieHue, nHTepdepeH1us U AU PaKIKs.

3ByK. CKopocTb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. Tembp 3ByKa.

[ITymoBoOe 3arpsi3HeHHE OKPY>Karoll[er Cpefibl.

DeKTPOMAarHUTHbIE BOJIHBI. Y C/OBUS M3/yd4eHUs] 3/1€KTPOMAarHWTHBIX BOJIH.
B3avmMHasi opueHTalysi BEKTOPOB B 3/IEKTPOMarHUTHOM BOJIHE.



CBoliCcTBa 3/71eKTPOMarHUTHBIX BOJIH: OTpakeHue, TMpejioMjieHue, Mossipu3salius,
vHTepdepeHLUs U Audpakiusl.

[[Ikana 37M€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpUHIUTIBI paZIMOCBSI3U U TeNeBU/eHus. PauosioKariiys.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUueckue YCTPOMCTBA M TMpakTUUecKoe TpHMeHeHUe: My3bIKa/lbHbie
MHCTPYMEHTHI, pajiap, paJMONPUEMHUK, TeleBU30p, aHTeHHa, TesedoH, CBU-neus,
y/bTPa3ByKOBasi JUAarHOCTHKA B TEXHUKE U MeJIULIVHE.

Hdemoncmpayuu.

Ob6pa3oBaHue ¥ pacrpoCTpaHeHue MOoTePeuHbIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtorieecst Tes0 Kak NCTOUHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI KOsiebaHuH.

HabropeHre oTpa)keHus U TIPeJIOMJIeHUS] MeXaHUYeCKUX BOJTH.

HabmopeHve narepdepeHny U qudpakLiyd MeXaHUUeCKUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBolicTBa y/bTpa3ByKa U ero prMeHeHue.

HabnroseHre CBsSI3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUVIMTYJOW H
YyacTOTOM KosiebaHuM.

VccnenoBaHve CBOMCTB 371eKTPOMarHUTHBIX BOJIH: OTPakKeHUe, TpeioMjieHue,
rosisipu3anys, AUdpakiys, uHTepdepeHIys.

ObHapy>keHre UHPPAKpaCHOTO U y/IbTParOeTOBOTO U3TyUeHHiA.

YueHuuecKuli 3kchepumeHm, siabopamopHble padbombl, NPAKMUKYM.

V3yueHune mapamMeTpoOB 3BYKOBOU BOJIHBI.

N3yueHune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMonviHeliHOe pacrpoCTpaHeHue CBeTa B OJHOPOAHOU cpefe. Jlyu cBerta.
ToueuHbIi KICTOYHUK CBeTa.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHUsi cBeTa. [locTpoeHue u300pakeHU! B
M710CKOM 3epkase. Cepuueckue 3epKasa.

[TpesnomnieHue cBeTa. 3aKOHBI MpesioM/eHUs] cBeTa. AOCOJIIOTHBIN TOKa3aTeslb
nipesiomsieHusi. OTHOCUTeE/IbHBIM TO0Ka3aTesib TpenomsieHusi. [T0CTOSSHCTBO 4acTOThI
CBeTa M COOTHOIIIeHWe [JIMH BOJIH TP TNepexo/ie MOHOXPOMAaTHUYeCKOro CBeTa uepe3
rpaHuLly paszesa AByX ONTUYEeCKUX Cpef,.

Xop nyuyeii B ipusMe. [Jucriepcusi cBeta. CroKHBIN cocTaB Gesioro ceta. LIBer.

[TonHoe BHyTpeHHee oOTpa)keHue. [Ipeze/ibHbIN Yroy TOJHOTO BHYTPEHHETO
OTpakeHwusl.

Cobuparoliie U paccerBaroie nMH3bl. ToHKas MH3a. @OKyCHOe paccTosiHUe
W ONTUUecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCThH (DOKYCHOTO PacCTOSIHUSL TOHKOM
cheprueCcKou JIMH3bI OT €€ reOMeTPUX ¥ OTHOCHUTE/IbHOTO TI0Ka3aTeJisl IIpeJIoM/IeHUS.

dopMysia TOHKOM JIMH3bI. YBe/IMUeHue, 1aBaeMoe JIMH30M.



Xop nyua, MpOLIEALIero JWH3Y MO TMPOW3BOJBHBIM YIJIOM K €8 TJIaBHOU
orrtiyeckod ocu. [loctpoeHune w300pa)keHHW TOUKM UM OTpe3ka TIpSIMOW B
cobuparoIyx U pacCemBaroIIUX JIMH3aX U UX CUCTeMaXx.

Onrtuueckre Tipubopel. Paspernaroijasi croco6HocTh. ['71a3 Kak onThyeckas
cucTeMa.

[Tpeaensbl NpUMEHUMOCTH FeOMEeTPUUYECKOW OINTHKH.

BonnoBas ontuka. IHTepdepeHLys cBeta. KorepeHTHbIE UCTOUYHUKU. Y CJIOBUS
Hab/MoIeHNsT MAaKCUMYMOB 1 MMHUMYMOB B MHTep(epeHIIMOHHON KapThHe OT JIBYX
KOrepeHTHbIX UCTOYHUKOB. [Ipumepbl KjlacCuyecKux UHTep(epeHLIMOHHBIX CXEM.

HMudpakiys cBeta. JIndpaki[ioHHas peliéTka. Y cIoBUe HaboqeHUsT TTaBHbIX
MakCMMYMOB TIpDU TlaZleHUM MOHOXPOMaTMUeCKOro cBeTa Ha Au(PaKLUOHHYIO
PeLIETKY.

ITonspusanus ceera.

TexHUUeCcKue yCTPOWCTBA W TEXHOJIOTUYECKHWe TIPOLIeCChl: OYKH, JIyIIa,
Mepuckor, (oToanmnapar, MHUKPOCKOM, TMPOEKL[MOHHBIM anmnapaT, MpOCBeT/IeHHe
ONTUKU, BOJIOKOHHASI ONTUKA, AU(PPaKI[MOHHAS PelléTKa.

demoncmpayuu.

3aKOHbI OTpakeHUsI CBeTa.

VccnepnoBaHue npenoMiieHUs CBeTa.

Habsto/ieHre MoTHOTo BHYTPEeHHEero OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

WccnenoBanne xo[a CBeTOBBIX IyYKOB Yepes IJIOCKOIapasliebHy0 IJIaCTUHY U
TIpU3MY.

ViccnenoBanue cBONCTB n300pa)keHW B JIMH3aX.

Mogeni MUKpPOCKOIIa, TejieCKoI1a.

HabsroieHre nHTEepdepeHIny CBeTa.

HabntofeHre 11BeTOB TOHKUX TUIEHOK.

Habntonenue qudpakiyy ceeta.

N3yuenue 1UppaKLMOHHOW PEeIIETKY.

Habnomenuve 1udpakiiMOHHOTO CIIeKTpa.

HabnroseHuve [ucnepcuu CBeTa.

HabsnrojeHue nomnsipu3aliiy CBeTa.

[TprMeHeHMe TIONSIPOU/IOB [I/1s1 U3YyUeHUs] MeXaHUUYeCKUX HalpsoKeHUH.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

W3mepeHue rokasareJis pejioM/IeHUs CTeK/a.

WccnepnoBaHue 3aBUCMMOCTU (POKYCHOT'O PACCTOSIHUS OT BelljecTBa (Ha rpumepe
JKUJKUX JIMH3).

N3mepeHuie (POKYCHOTO paCCTOSIHUSI pAaCCEUBAIOIIUX JIUH3.

[MonyueHue n300pakeHUsI B CUCTeMe U3 TJIOCKOTO 3epKasia U JIMH3bI.

[MonyueHue n300pakeHNsI B CUCTEMeE U3 IBYX JIMH3.

KoHcTpyrpoBaHye TenecKONUYeCKux CUCTEM.

Habmopenuve gudpakiyu, iHTepQepeHIA U Mosipu3aliviu CBeTa.

V3yueHue nosisipy3aLii CBeTa, OTPAXKEHHOI'O OT MOBEPXHOCTH JU3/IEKTPHKA.



N3yueHune uHTep@epeHLIUU Jla3epHOTO U3/TyueHUs Ha JBYX LesiX.

Habmtopenne qucriepcu.

HabntomeHue u ncciiefioBaHue JUGPakLMOHHOTO CIIeKTpa.

N3mepeHure JMHBI CBETOBOW BOJTHBI.

[TonyueHne crekTpa W3/MydeHUs] CBETOAMOZAA TPU TOMOIIM JU(PPAKLIMOHHOU
PeLLETKHU.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUH OTHOCUTE/TbHOCTH.

['paHMIbl NPUMEHMMOCTH K/IaCcCMUYeCcKOW MexXaHWKHU. IlocTynaTel crierjuanbHON
TeOPUU OTHOCUTEJIbHOCTH.

[TpocTpaHCTBeHHO-BpeMeHHOW WHTepBas. [IpeoOpa3oBanusi JlopeHiia. Y cioBue
NMPUYMHHOCTU. OTHOCUTENBHOCT OJHOBPEMEHHOCTHU. 3ame//ileHue BpeMeHU W
COKpalleHHe JJTUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBs13b MacChbl C 3HEPTHEN W UMITYJIbCOM PeISITUBUCTCKOW YaCTULbl. JHEpPrus
TIOKOS.

TexHuuyeckue yCTPOMCTBA W TEXHOJIOTMYECKHWe TIPOLeCChl: CIYTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/TU 3apsPKeHHBIX YaCTHLI.

Y4ueHUUeCKHUI 3KCTIIepUMEHT, /Tab0paTopHbie pabOThI, TPAKTHUKYM.

OrnipefienieHre UMITy/IbCa U SHEPTUU PeJIITUBUCTCKUX yacTul] (1o gotorpadusm
TPEKOB 3apshKeHHbIX YaCTUL] B MAarHUTHOM I10J1e).

Pa3gen 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKy/1spHO0-80/1H0601 Oya/1U3M.

PaBHOBecHOe TeTJIoOBOe u3MyueHWe (W3/yueHHe abCOMIOTHO YEPHOTO Tesia).
3akoH cmenjeHus Buna. ['unioresa [Inanka o kBaHTax.

@DOTOHBI. DHEPrusi ¥ UMITYJIbC (POTOHA.

dotoapdekt. OmnbiTel A. I'. CronetoBa. 3akoHbl (oTo3ddekra. YpaBHeHUE
OuiHITelHa A hoTo3ddekra. «KpacHasi rpaHuiia» dhoTo3addekra.

HaBnenuie cBeTa (B 4aCTHOCTH, JaBJjieHUe CBeTa Ha abCOMIOTHO TMOTJIOLIAIOIYTO
1 abCOTFOTHO OTpaykarollyto rmoBepxHoCcTh). OmbiTh I1. H. JlebGenera.

BonHoBeie cBoricTBa yactul. BosHbl fe bpound. [nvHa BonHbl e Bpouns u
pa3Mephl 00/1aCTH JIOKa/IM3al[uKM JIBWKYIIENCsT YacTulibl. KopriycKyasipHO-BO/THOBOM
Ayanusm. udpakius 5/71eKTpPOHOB Ha KpUCTaslax.

Crneuuduka u3MepeHuid B MUKpomupe. COOTHOILIEHUS] HeOorpeAe/éHHOCTeN
[eit3eHOepra.

TexHuuyeckre yCTPOUCTBA M TEXHOJOTHYECKHe TMPOLeCChl: CIIeKTPOMETP,
doTosieMeHT, (OTOAATUMK, TYHHEJbHBIM MUKDOCKOM, COJIHeYHass OaTapes,
CBETOJUO/.

emoHncmpayuu.

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

VccnenoBaHue 3aKOHOB BHeLIHero (poTosddekra.

WNccnemoBanne  3aBUCUMOCTA  CONIPOTUBJIEHUSI  TIOJIYIIPOBOJHUKOB ~ OT
OCBEI[éHHOCTH.



Caetoauof.

CosnHeuHasi baTapes.

YueHuuecKuti 3kchepumeHm, s1abopamopHble pabombl, NPAKMUKYM.

WccnemoBanue oropesucTopa.

N3mepenue nocrosinHou [11aHKa Ha OCHOBe HccieoBaHus (oTo3(deKTa.

NccnenoBanue 3aBUCUMOCTH CUIIbI TOKA Yepe3 CBeTOUO/] OT HarpsiyKeHHs.

Tema 2. Du3uka amoma.

OnbITBl 0 HWCC/IE[AOBaHUIKD CTPOEHUs aroMa. llnaHeTrapHasi Moje/b aToma
Pesepdopa.

[Toctynatel bopa. M3nyueHue u morJionjeHrde (OTOHOB TP Tepexo/ie aToma C
OZIHOTO YPOBHS SHEpPryy Ha [IpyTrOHu.

Buppl criektpoB. CrieKTp YPOBHeM 3HEpPruu atoMa BOA0po/a.

CnoHTaHHOe U BBIHY)K/IEHHOe U3/yueHue cBeTa. Jlasep.

TexHUuyeckue yCTPOMCTBA W TEXHOJIOTMYECKHWe TIPOLeCChl: CHeKTPaJbHbIN
aHam3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

demoncmpayuu.

Mopens oneita Pesepdopga.

HabJmrojeHue TMHeHYaThIX CTIeKTPOB.

Y CTpPOUCTBO U AENCTBUE CUETUMKA MOHU3UPYIOIIUX YaCTHII.

OnpepiesieHre J/TMHBI BOJIHBI JTA3€PHOTO U3/TyUYEeHUS.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

HabsrojeHue iiHeRYaToro crekTpa.

WccnenoBanne crieKTpa pa3pe)XeHHOrO aTOMapHOro BOAOPOJA W M3MepeHue
noctositHHOU Prabepra.

Tema 3. Pusuka amomMHO20 A0pa u 3/1eMeHMAapHbIX yacmuy.

HyknonHasi mopens siipa ['elizeHOepra—l/BaHeHKo. 3apsii simpa. MaccoBoe
yucio aapa. soromnel.

PagroakTBHOCTE. Asb(a-pacra/. eKTPOHHBIA U MTO3UTPOHHBIN OeTa-pacraf.
['amma-usnyuenue.

3aKOH paJMOAKTUBHOIO pacrajga. PaJuoakTUBHbIE U30TOIBI B TIPUPOJE.
CBoliCTBa MOHMU3WPYIOLLEr0 W3/yyeHus. BiusiHWMe paJiIMOaKTUBHOCTU Ha JKUBbIE
opraHu3Mbl. EcTecTBeHHBIN (OH U3nydeHusi. [lo3umeTpusl.

OHeprus CBsi3U HYKJIOHOB B sifipe. faepHble cuibl. ledeKT Macchl sifpa.

SfnepHble peakiuu. [leneHwie u cuHTe3 sifiep. SaepHble peakTopbl. [Ipo6sieMbl
YIIPaBJ/IIeMOr0 TeEPMOSIIEPHOTO CUHTe3a. JKOJIOTUUeCKHe aCTeKThl Pa3BUTHS SIZIEPHOU
SHEPreTUKU.

MeTozp! perucTpalyy U UCC/IeJOBaHUS 37IeMeHTapHbIX YaCTHLI.

dyHIaMeHTa/lbHble  B3auMOZEUCTBUS. bapuoHbl, Me30HBI U  JIEMTOHHI.
[IpencraBnenue o CtangapTHOU Mozend. KBapk-riir0OHHast MoJiesib aJ[pOHOB.

®usuka 3a nipefenamu CTaHAapTHOU Mofend. TéMmHasi Matepuss U TEMHas
SHEeprus.

EauHCcTBO (pr3ruecKkov KapTUHbBI MUPA.



TexHUuyecKre yCTPOMCTBA U TEXHOJIOTHUYECKHe TMPOLIeCChbl: JO3UMETpP, Kamepa
BusbcoHa, si/iepHbIii peakTop, TepMOsiIepHBIN peakTop, aToMHass 60mba, MarHUTHO-
pe3oHaHCHasi ToMmorpadusi.

YueHuueckuti 3KkcnepumeHm, 1a6opamopHble pabombl, NPAKMUKYM.

WccnenoBanue TpekoB yacTul] (110 TOTOBbIM (poTorpadusim).

WccnenoBanue paJu0akKTUBHOTO (JOHA C UCTO/Ib30BAaHUEM [I03UMETPa.

N3yuenue moroiijeHys 6eTa-uacTull aTFOMUHUEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(HU3NKH.

OTarnbl pa3sBUTUS aCTPOHOMUH. lIpuKafjHOe U MHPOBO33pDEHUYECKOe 3HaueHUe
acTpoHoMuHU. [IpUMEHUMOCTb 3aKOHOB (U3MKKA /i  OOBSICHEHUS TIPUPO/bI
KOCMHYECKUX 00BEKTOB.

Metogpl  acCTpOHOMMYECKUX ucCaefoBaHWKW. (COBpeMeHHblEe  ONTHYeCKue
TesIeCKOMbI, PaI0TeIeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSI.

Bupg 3Bé3gHoro Heba. Co3Be3fiuisi, sipKve 3BE3/bI, ITUIAHETHI, WX BUANMOE
JIBIDKEHUeE.

CosHeyHas cucTema.

CousHie. CosiHeuHasi akTUBHOCTb. VIcTOUHUK 3Hepruv CoJtHLa U 3BE3 /.

3BE3/Ibl, UX OCHOBHbIE XapaKTEePUCTHKU. /lMarpamMma «CreKTpajbHbIA KacC —
CBETUMOCTb». 3BE3/lbl TJIaBHOW TI0C/Ae[0BaTeTbHOCTHA. 3aBUCHMOCTb «Macca —
CBETUMOCTBb» JIJisl 3BE€3/] T/ITaBHOW MOC/Ie/I0BaTe/IbHOCTU. BHyTpeHHee CTpoeHUe 3BE3/I.
CoBpeMeHHbIe TIpe/iCTaB/Ie€HHUS O MPOUCXOXKAEeHUMU U 3Boyonuy CosHLa M 3BE3[.
OTaribl )KU3HU 3BE3]].

Mieunbii [lyTe — Hama ['asaktvka. IlonokeHuwe u gaBwkeHwe CoHLA B
lNanaktuke. Tunel rajakTuk. PaguoranakTvkyd U KBasapbl. UépHble AbIpHI B sipax
rajakTHK.

Bcenennas. Pacivpenue BcenmenHoi. 3akoH Xa00sa. Pa30beraHue ramakTHK.
Teopus bosnbluoro B3pbiBa. PesmukToBOE M3nyyeHue.

MaciitabHasi cTpyktypa BeeneHHoili. MeTaranakTuka.

HepeléHnabie TTpo6/ieMbl aCTPOHOMUH.

YueHuueckue Ha0/1100eHUSI.

Habmtopenusi 3Bé3gHOro Heba HEBOOPY)KEHHBIM TI71a30M C HCIOJ/Ib30BaHUEM
KOMITbIOTEPHBIX MPUJIOXKEHUN /IS OTIpefiesieHUsl TT0/I0)KeHHsI HeOeCHbIX 00BeKTOB Ha
KOHKDETHYIO []aTy: OCHOBHbIe c03Be3yst CeBepHOro noJiyliapusi U sipKve 3BE3/bl.

HabsroieHust B Tesieckor JIyHbl, T/laHeT, TYMaHHOCTeM U 3BE3HBIX CKOTI/IEHU.

du3nuecKuil NPaKTUKYM.

Crioco6n1 u3mepeHust GU3NUeCKUX BEJIMUMH C HCII0J/Ib30BaHWEM aHAJIOTOBBIX U
1[UGPOBLIX U3MepUTEebHBIX TIPUOOPOB W KOMIBIOTEPHBIX [aTYMKOBBIX CHCTEM.
AGCOIOTHBIE ¥ OTHOCHUTE/IbHBbIE TIOTPEIIHOCTH W3MepeHuN (H3NUecKUX BeJTHUMH.
OLueHKa rpaHUL] MOTPeLIHOCTEMN.

[IpoBesileHrie  KOCBEHHBIX  W3MEPEHWH,  HWCCIe[JOBaHUM  3aBUCUMOCTEHU
bU3NUeCKUX BEWYWH, TIPOBEpKa TIpe//IoKeHHBIX TUroTe3 (BbIOOp U3 pabor,



OTMCAHHBIX B TeMAaTUUECKUX pa3fiesiax «YUeHUUeCcKui 3KCTieprMeHT, 1JabopaTopHbIe
paboThI, MPAaKTUKYM»).

O0o0miaroiiee NOBTOPEHHE.

O6o011ieHre U cUCTeMaTH3alMsl COZIep)KaHusi pasziesioB Kypca «MexaHuKa»,
«MornekynsipHasi pu3rMKa ¥ TePMOAWHAMUKa», «DJIeKTPOJUHaMHKa», «Konebanus u
BO/MHBID», «OCHOBBI CITeLIMa/IbHOM TeOPUHM OTHOCUTENIBHOCTH», «KBaHTOBasg (pU3MKa»,
«DJIeMeHTbl aCTPOHOMHH U aCTPO(PU3UKI».

Posib (pM3KKKM ¥ aCTPOHOMHU B 5SKOHOMHUYECKOU, TEXHOJIOTMUECKOM, COLMaTbHOU
Y 3TUYECKOU cepax JesiTeTbHOCTU YeioBeKa, po/ib U MECTO (PU3UKU U aCTPOHOMUHU B
COBpPEMEHHOU Hay4YHOU KapTHHe MUPA, 3HaueHue onucaTebHOM,
CHUCTEMaTU3UPYIOITeH, 00bSICHUTE/LHON M TTPOTHOCTHYECKOW (DYHKIMM (pr3nuecKoi
TeOpUH, pojib (pU3rUeckor Teopuu B (HOPMHUPOBAHUU Mpe/CTaBIeHU 0 hU3nUeCKou
KapTHe MHpa, MecTO (pu3nueckoidl KapTWUHbI MHpa B OOIeM psily COBpeMeHHBIX
eCTeCTBeHHO-HayYHbIX IIpe/ICTaB/IeHUN O IPUPOJe.

MexnipefMeTHbIe CBSA3H.

W3yuenue Kypca ¢husuky yriay6iéHHOro ypoBHS B 11 Kjlacce OCyIL[eCTBIISETCS C
YUETOM COJiep)KaTebHbIX MEXIPeJMEeTHbIX CBSI3eM C KypcaMd MaTeMaTHKH,
Ouosioruu, XMMUY, reorpaduy ¥ TEXHOIOTHH.

MesicnpeomemHble noHsAMuUs1, C8S13aHHblE C U3yYeHUeM Memmo0008 HAy4HO020
NO3HAHUs: sIBJIeHWe, HayuyHbM (akT, TUMNoTe3a, (U3WUecKas BeJIMUMHA, 3aKOH,
Teopusi, HabO/itO[ileHre, SKCTIepUMEeHT, MO/ileTMpOBaHue, Mojieflb, UW3MepeHue,
TIOTPELIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpOoBasi 1abopaTopus.

Mamemamuka: pemieHue CHUCTeMbl YpaBHEHWW. [pUrOHOMETpPUYECKUe
(GyHKUMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMeTpUUeCcKoe
TOXK/]eCTBO. BeKTOpbl M MX MNPOEKIMU Ha OCHU KOOP/IMHAT, CJIO)KeHWe BEeKTOPOB.
[MpousBosHble 37ieMeHTapHbIX GyHKIMA. [Ipu3Haku T10f00UsI TpPEyroJbHUKOB,
oripe/iesieHue TIIOIIA/[U TJIOCKUX GUryp v o6béma TeJt.

Buosoeus: »3neKTpuueckue SIBJIeHHSI B JKMBOM TIpuUpofie, KosebaTe/lbHbie
[BIKEHUSI B JKABOW TMpPUPOJE, S5KOJOTMYEeCKMe PUCKU TIpU MPOM3BO/CTBE
5/IEKTPOSHEPTMH,  3JIeKTDOMarHUTHOe  3arps3HeHVe  OKpYJKarwolled  Cpefpl,
yJIbTPa3BYKOBasi ;MarHOCTHKA B MeJIULIMHE, ONTUYECKUE SIBJIEHUS B )KUBOM MIPUPOJE.

Xumus: cTpoeHWe aTOMOB M MOJIEKYJI, KpUCTa/UIMuecKasi CTPYKTypa TBEDPbIX
TeJl, MeXaHHW3Mbl 00pa30BaHUsI KPUCTA//TNUeCKON PelléTKY, CTIeKTPaabHbINA aHa/In3.

TI'eozpacgpus: maruvTHbIe MoOMOCa 3eMJid, 3a/1€XXU MarHUTHBIX Py, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, cericMorpad.

TexHon02us: TIpUMEHEHHe TIOCTOSIHHBIX ~ MarHuTOB,  3JIeKTPOMAarHuTOB,
3/IeKTpOo/[BUTaTe/ b  SIKOOW, TeHepaTop TlepeMEeHHOTO TOKa, WHAYKI[MOHHAs Tieub,
JIMHUM 37eKTpoliepe/iad, >3JIeKTPOJBUraresb, pazap, PaZUOINpPUEMHUK, TelIeBU30D,
aHTeHHa, TenedoH, CBU-meub, ynbTpasByKoBasi [MarHOCTMKA B TEXHUKE,
MIPOEKIMOHHBIN arrapar, BOJOKOHHasl OMNTHKA, COHeuHas OaTapesi, CITyTHUKOBBbIE
TIPUEMHUKY, S/jepHasi SHepreTUKa U 5KOJI0rMYecKye acreKThl e€ pa3BUTHS.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 10 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHLIE
PE3YJIBTATHI

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3y/JbTaThl OCBOEHUsST yueOHOro npeaMera «DPU3HKa» TO/DKHEI
oTpakaTb TOTOBHOCTbH M  CIIOCOOHOCTH  OOy4YarIIUXCA  PYKOBO/ACTBOBAThCS
chOpMUPOBAaHHOM BHYTpPEHHeW TIO3ULMeH JIMUHOCTH, CUCTEeMOM I|€HHOCTHBIX
OpUeHTallUi,  TO3UTHMBHbIX  BHYTPEHHMX  YOeX[eHui,  COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM 1IEHHOCTSIM POCCHUMCKOTO O0OIIlecTBa, paciiupeHre >KU3HEeHHOTO
OMbITa W OIbITa JEATEJbHOCTA B MpOLeCCe peann3aldd OCHOBHBIX HarlpaB/IeHUU
BOCITUTATE/IbHOU J1eITeIbHOCTH, B TOM YUCJIe B YaCTH:

rPa)klaHCKOr0 BOCNIUTAHMSA:

cchOopMHUPOBAHHOCTh TPaXKAAHCKOMW TO3WIMK 00ydYaroIierocss Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00ITleCcTBa;

TIPUHATAE  TPAJUI[MOHHBIX  OOI[eYe/loBeUeCKMX  TYMaHHUCTHUECKUX |
JIeMOKPaTUUeCKHX 1[€HHOCTel;

TOTOBHOCTh BeCTU COBMECTHYIO [IeATe/IbHOCTh B HWHTepecax TIPaK[JaHCKOTO
oOIjecTBa, ydYacTBOoBaTh B  CaMoOyIlpaBieHMHM B  oOpa3oBaTelbHOU
opraHu3alluy;

yMeHHe B3aUMO/JIeCTBOBATh C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GyHKUMSAMUA U Ha3HaUeHUeM;

TOTOBHOCTb K T'YMaHWUTAapHOM Y BOJIOHTEPCKOM JeSITe/TbHOCTH.

NaTPUOTHYECKOr0 BOCIMTAHUA:

c(hOpMHUPOBAHHOCTb POCCUMCKOM IpaKjaHCKOW UAeHTUUHOCTH, IaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWe K TOCyJapCTBEHHbIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCHUHCKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHUKE.

AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TTOBe/IeHUS;

CIIOCOOHOCTh OIleHMBAaTh CHUTYallUI0 W TIPUHAMAaThb OCO3HAHHBIE PpeIeHws,
OpUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 1]eHHOCTH, B TOM UHC/ie
B [1eATe/IbHOCTU YUEHOTI0;

0CO3HaHUe JIMYHOT'O BKJ/aJja B TIOCTPOeHHe YCTOUUMBOTO OyAyIiiero.

3CTeTHYEeCKOr0 BOCIMTAHUA:

5CTETUYECKOe OTHOLIEHWEe K MHpPY, BK/IHOUasg 3CTETUKY HAay4yHOrO TBOPYECTBA,
npucylero (pu3nyecKoi Hayke.

TPYAOBOr0 BOCIIUTAHMS:

VHTepeC K pa3iuyHbiM cdepam rpodeccuoHanbHON 1esITe/IbHOCTH, B TOM UHUCIIe
CBSI3aHHBIM C (PM3UKOW U TeXHUKOM, YMeHHe COBepIliaTh OCO3HAHHBIN BHIOOD
Oyayirieii ripodeccry U peann30BbIBaTH COOCTBEHHBIE KU3HEHHbBIE TI/TaHbI;



TOTOBHOCTh M CITOCOOHOCTHL K 0Opa3oBaHMIO M caM000pa3oBaHMIO B 00/IaCTH
GbH3MKKY Ha TIPOTSDKEHUU BCel XKU3HHU.
JK0/I0OTHYeCKOr0 BOCITUTAHUSA:
c(OPMUPOBAHHOCTb  IKOJIOTUUECKOW KYJbTyphbl, OCO3HaHWe TIJyI06abHOTO
XapakTepa 3KOJIorMuecKux mpobiem;
TJIaHMPOBaHWe U OCYIeCTB/IeHWe [IeICTBUM B OKpYKarolllek cpefle Ha OCHOBe
3HaHUS 11eJiell yCTOMYMBOTO Pa3BUTHSI Ue/ioOBeuecTBa;
pacilvpeHre OrbITa [JIesATeTbHOCTU 3KO0JIOTMUeCKON HarpaB/eHHOCTH Ha OCHOBE
MMEIOIIUXCs 3HaHUM TI0 (pu3uKe.
[{eHHOCTH HayYHOT'0 MO3HAHUA:
chOpMHUPOBAaHHOCTh ~ MUPOBO33DEHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTHS (DHU3UUECKOUN HayKU;
0CO3HaHUe 1[eHHOCTH Hay4YHOU JiesTe/IbHOCTU, TOTOBHOCTD B TIPOLieCCe U3yueHust
(GU3UKK OCYILeCTB/IATh MPOEKTHYI0 U UCC/IeJ0BaTeNbCKYHO [1eTeTbHOCTb
WHAWBHU/IyaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble jioruyecKue AeiiCTBHs:

CaMOCTOSITE/TbHO dbopMmynupoBatb U aKTya/Ju3upoBaTb  mpobsemy,
paccMaTpuBaTh eé BCeCTOPOHHE;

OTpejie/iATh LieIM  JledTellbHOCTH, 3a/laBaTh I[apaMeTpbl U KpPUTEpUM UX
JOCTIDKEHUS;

BBISIB/IATh 3aKOHOMEPHOCTU U TIPOTHUBOPEUrsi B pacCMaTpyUBaeMbIX (M3NUYeCKUX
SIBJIEHUSIX;

pa3pabarbiBaTh I7IaH pelleHusi MpobjemMbl C yU8TOM aHalvM3a UMEIOLIUXCS
MaTepuaabHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCUTb KOPPEKTHUBBI B JeSITE/IbHOCTb, OLEHMBaThb COOTBETCTBHE De3YJIbTaTOB
L|e/isIM, OLIeHWBaThb PUCKU MOC/e/ICTBUN JeSITe/IbHOCTH;

KOOP/IMHUPOBATh U BBIMOJIHATE PAOOTY B YC/IOBUSIX peasibHOT0, BUPTYaIbHOTO U
KOMOWHUPOBAHHOT'O B3aUMO/IeNCTBUS;

pa3BHBaTh KpeaTUBHOE MbILLIJIEHHe TIPU pellieHnH XKU3HeHHBIX Mpobiem.

Ba3oBble nccie/joBaTe/IbCKUe AeHCTBUSA:

Ba/leTh HAyyHOM TepMUHOJIOTHEH, K/IHUeBbIMU TMOHATUSIMU W MeTo/aMu
(dbu3ruecKol HayKu;

B/a/leTh HaBblKaMU yueOHO-HCC/Ie[loBaTe/IbCKOM U MPOEKTHOU JesTelbHOCTU B
obmacty (U3MKYU, CIOCOOHOCTHI0 U TOTOBHOCTBIO K CAMOCTOSITE/IEHOMY
MOWCKY METOZIOB pelleHus 3a7au (pU3MUecKOoro Cofiep>KaHusi, TPUMEHeHHI0
Pa3/IMYHBIX METOZOB NTO3HAHUS;

BAa/leTb BUJAMU JIeATe/IbHOCTM 110 TIOJIyYeHWI0 HOBOTO 3HAaHHUs, €ro
WHTeprpeTalyy, 1peobpa3oBaHUI0 U TPUMEHEHUI0 B pa3/IMUHBIX yueOHBIX



CUTyallMsiX, B TOM UHC/e TIPH CO3[aHMM YUYeOHBIX IIPOEKTOB B 00/acTH
bu3uKY;

BLISIB/ISSTH ~ TPUUMHHO-C/IEICTBEHHbIE CBSI3M W aKTya/M3WpOBaTh  3ajauy,
BBIIBUTATh TUITOTE3Y e€ pellleHHs], HaXOJUTh apryMeHThI /I/Is1 ZIoKa3aTe/IbCTBa
CBOMX YTBEp)K/IeHHH, 3a/laBaTh ITapaMeTphbl U KpUTEPHH PelleHNS;

aHaJ/IM3UPOBATh TTOTyUeHHbIE B XO/Ie PeIlleHHs 3a/laudl pe3y/IbTaThbl, KpUTHUECKU
OlLIEHHMBaTh MX JIOCTOBEPHOCTb, ITPOTHO3WPOBATh W3MEHEHWe B HOBBIX
YCJIOBUSX;

CTaBUTb W (OPMYIUMPOBAaTh COOCTBEHHBIE 3aZlaud B  00Opa3oBaTe/bHOM
JesiTeTbHOCTH, B TOM UMCJIe TIPU U3yUYeHUH (PU3HKH;

JlaBaTh OI[eHKY HOBBIM CUTYAI[UsIM, OL|eHUBAThb ITPUOOPETEHHBIN OIIBIT;

yMeThb TepeHOCHUTb 3HaHUd T1I0 (HU3MKe B MPaKTHUYeCKyl0 00/1acThb
JKU3HEeIesITe/IbHOCTH;

yMeTb UHTeTPUPOBAaTh 3HAHUS U3 PA3HBIX MPeAMeTHbLIX 0b/1acTeif;

BLIZIBUTaTh HOBBIE HIEH, Mpe/jiaraTb OpUrkHaIbHbIE ITOAXO0/bI U PEIIeHMs;

CTaBUTH MMPOO/IEMBI U 3a/IauH, JOMYCKAIOIIe abTePHATUBHbBIE PeIlleHHs.

Pabora c undopmanmeii:

B/Ia/IeTb HaBbIKaMU TI0/yueHus1 WHbOpMaluy (HHU3MUeCKOTO COJIep)KaHusl U3
HMCTOUYHWKOB Pa3HBIX TUITOB, CAMOCTOSITEJIbHO OCYIIeCTB/ISTh IMOMCK, aHa/IW3,
CHCTEeMAaTH3alvI0 ¥ MHTePHpeTaIyi0 HHMOPMAI[UH Pa3/IMUHbIX BUI0B U (hOpM
TIpe/iCTaBJ/IeHYS;

OLIeHMBATh JJOCTOBEPHOCTh MH(OPMALIUH;

WICTI0/Tb30BaTh CPe/ICTBa MH(MOPMAI[MOHHBIX ¥ KOMMYHUKAIJMOHHBIX TEXHOJIOTHH
B peIleHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHW3al[MOHHBIX 3a/]au C
cobsroieHeM TpeOOBaHU PrOHOMUKH, TEXHHUKU 0€30IaCHOCTH, THMTHEHHI,
pecypcocOepesxeHus], MPaBOBBIX U TUUECKUX HOPM, HOPM MH(OPMALIMOHHON
0e30I1aCHOCTH;

Co3/1aBaTh TEKCThI PU3NUECKOTO COJIEP’KAaHUS B Pa3/IMUHBLIX popmMaTax C yUETOM
Ha3HaueHWs] WHGOpPMAIMK U 1[eJIeBOM ayIUTOPUM, BBIOMpasi ONTHMAabHYIO
dbopMy TpezicTaB/IeHUS ¥ BU3ya/TH3al[1H.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YUueOHbIe JeHCTBHUS:

OCYIIIeCTBJISITh OOIIeHNe Ha YPOKax (hM3MKHU M BO BHEYPOUHOM /1eATeTbHOCTH;

pacro3HaBaTh MPeANOoChUTKH KOHMIUKTHBIX CUTYal[Ui U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO MW JIOTUUHO W37araTb CBOIO TOUKY 3peHHUSI C WCII0/b30BaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHWUMaTh W WCII0b30BaTh MPEUMYIIeCTBA KOMAHAHONW W WHAWBHAYaTbHOM
paboThI;

BbIOMpaTh TEMaTWKy W MeTOAbl COBMECTHBIX AeMCTBUM C YUuéTOM OOIUX
MHTEPECOB ¥ BO3MOYKHOCTEH KaK|0ro ujieHa KOJIJIEKTHBA;

NPUHUMAThb 1€l COBMECTHOW  JIeSTe/JIbHOCTH,  OpraHW30BbIBAaTb U
KOOPZMHUPOBATh JENCTBUS T10 €€ JOCTWKEHHUIO: COCTaB/IATh T/IaH JAeMCTBUH,



pacripefiesiitTb PO/M C YUYETOM MHEHWM YYaCTHUKOB, 00CY)XAaThb pe3y/bTaThl
COBMECTHOM paboThI;

OlLlIeHMBAaTh KaueCTBO CBOEro BK/a/la U KaXK/IOTO yUaCTHWKA KOMaHZbl B 0O
pe3yJIbTaT 110 pa3pab0TaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBbIe TIPOEKTHI, OLIEHWBATh WJEeU C TIO3ULUU HOBHU3HBHI,
OPUTHMHA/IbHOCTHU, NMPAaKTUYeCKOW 3HAUMMOCTH;

OCYILIeCTB/ISITh ~ TO3UTHBHOE CTpaTernyeckoe TIOBeJleHWe B  Pa3/UUHBIX
CUTYaLUsIX, TIPOSIB/ISITH TBOPUECTBO U BOOOpakeHHe, ObITh MHUI[MATHBHBIM.

Pery/ifsTHUBHBbIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITeJTLHO OCYII[eCTB/ISATh T103HaBaTebHYIO0 [IeTeNbHOCThL B 00/acTu
GU3MKM ¥ aCTPOHOMUHM, BBISB/SATH TIPO0JIEMBI, CTaBUTh U (OPMYJIHUPOBAThH
coOCTBeHHELIE 33/1aul;

CaMOCTOSITe/TbHO COCTAaBJISITh MJIaH PeIlleHus1 paCUTHBIX U KaueCTBEHHBIX 3a/1ay,
TIJIaH BBITIOJIHEHUS TTPAKTHUECKOW paboThl C YUETOM HUMEFOIIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOKHOCTe! U MIPeATIOUTeHHI;

JlaBaTh OLIEHKY HOBbIM CHUTYaLUsIM;

PACIIUPSATh paMKH yueOHOTo TTpe[MeTa Ha OCHOBE JTMUHBIX TTPe/[ITOUTeHHH;

JleflaTh ~ OCO3HAHHBLIM BBIOOpD, apryMeHTUpOBaTh ero, Opathb Ha cebs
OTBETCTBEHHOCTh 3a pellleHue;

OLIeHMBAaThb TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (hOPMUPOBAHMIO U TIPOSIBJIEHUIO 3PYAULIMU B 006/1acTH (DU3KKH,
TTOCTOSTHHO TIOBBIIIATh CBOM 00pa30oBaTe/bHbIN U Ky/IbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIM UHTE/I/IeKT:

JlaBaThb OLIEHKY HOBBIM CUTYyalydsiM, BHOCUTb KODPEKTUBBLI B [eSTeTbHOCTb,
OLIeHMBATh COOTBETCTBHE Pe3yJIbTATOB LIEJISIM;

BJIaJIeTh HaBbIKAMU T03HABaTe/bHOM pedieKCMY KaK O0CO3HaHWs COBepIlllaeMbIX
JIeUCTBUM Y MBIC/TUTETbHBIX MPOLIeCCOB, UX Pe3y/IbTaTOB U OCHOBAHWM;

WCTI0/Tb30BaTh TIPUEMBI peduieKCHM /11 OLIEHKW CHUTYyal[id, BbIOOpa BepHOIO

peleHust;

yMeTb OlleHMBaTb PUCKA U CBOEBPEMEHHO TIPUHMMAaTh peIleHusi M0 HUX
CHWKEHUIO;

MPpUHUMaTb MOTHUBbI W apryMeHTbl JpYrUX TMpU aHajqu3e pe3y/bTaToB
JesiTeNTIbHOCTY;

TIPUHUMATh Cebsl, TOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;
NPUHAMAaTh MOTHMBBI U apryMeHTbl [PYruX TIpDU aHaiu3e pe3yJ/bTaToB
JesiTe/IbHOCTH;

TIpU3HaBaTh CBOE TIPABO U MPABO IPYTHX Ha OLIMOKH.
B mpoliecce AOCTMXXeHUSI JIMYHOCTHBIX DPe3y/JbTaTOB OCBOEHUS TIPOrpPaMMbl TI0
¢usuke 18 ypoBHS cpegHero obOmiero oOpa3oBaHusi Y 0Oydarommxcs
COBEpIIeHCTBYeTCS IMOLIMOHATBHBIN WHTEJ/IeKT, Tipe/iro/iararoIuii
c(hOpMHPOBAaHHOCTb:



CaMOCO3HaHUsl, BKJ/IIOUAIOIIero CrnocoOHOCTh TOHMUMAThb CBOE 3SMOLMOHATbHOEe
COCTOsIHUE, BU/IeTh HarpaB/ieHUs] pa3BUTHsI COOCTBEHHOW 3MOL[MOHATBHOM
cdepsl, ObITH yBepeHHBIM B cele;

CaMOperyJ/IMpOBaHMs, BKJ/IFOYAIOL[er0 CAMOKOHTPO/b, yMeHWe [pPHUHHAMATh
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTh aJanTHpPOBAThCS K
SMOIMOHA/ILHBIM U3MEHEHUsIM UM TIPOSIB/IATH THMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTDEHHEM MOTHBAL[MM, BKJ/IIOYAKOIEN CTpeMJieHHWe K [JOCTV)KEHUIO LieJid U
yCIiexy, OINTHMMH3M, WHULMATHBHOCTb, YMEHHWe [euCTBOBaTb, MCXOAS U3
CBOUMX BO3MOYKHOCTEH;

SMIIaTHM, BK/IOUAIOIeid CroCOOHOCTh TMOHMMAaTh 3MOLIMOHA/TbHOE COCTOSIHUE
APYTHX, YUUTbIBaTb €ro IpU OCYILIeCTBIeHWH O0OljeHUs], CMoCOOHOCTh K
COUYYBCTBHIO U COTEPEKUBAHUIO;

COL[MA/IbHBIX HABBIKOB, BKJ/IFOUAIOIIUX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIIEHUS C
OPYTUMU  JIFO[bMH, 3a00TUTBHCS, TPOSB/ASTH UMHTEPeC W paspellaTrhb
KOH(JIVKTBI.

IMTPEAMETHBIE PE3YJIBTATEI

K koHiy o6yuenus B 10 K1acce TipeiMeTHbIe pe3y/ibTaThl Ha YriayO1EéHHOM ypOBHe
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroIUXCsl YMEHUI:

TOHKMMaTh POJib (PU3NKK B S5KOHOMHUUYECKOW, TEXHOIOTUUECKOM, IKOJOTHUeCKOM,
COLIMA/IbHOM U 3TUUeCKOW cdepax [esTe/bHOCTH 4eloBeKa, POJib U MeCTO
(GbU3MKM B COBPeMEeHHOM HayyHOM KapTHHe MHpa, 3HaueHHe OIucaTebHOM,
CHUCTEMATH3UPYIOIeH, OObSICHUTE/NbHOM W TPOTHOCTHYECKOW (DYHKITH
dbu3rueckoi  TeOpuM —  MeXaHWKM, MOJIeKYyJsApHONW  GU3UMKM U
TePMO/IMHAaMUKH,  poib  (U3UUeckoll  Teopud B  (OpPMHUPOBaHUU
TIpe/iCTaB/IeHUH 0 (PM3UUeCKOU KapTUHe MUPa;

pas/iuaTh YCJOBUS TIPUMEHUMOCTH Mofener (U3NYeCcKux Tea U TPOoLeCcCOB
(sBneHuii): WHepIMa/ibHAsi CHCTeMa OTCYéTa, abCoJIIOTHO TBEPAOE Terlo,
MaTepuanbHas TOUYKa, PABHOYCKOPEHHOe /BIKeHWe, CBOOOHOe IajieHue,
abcomtoTHO yripyras Jedopmaiiysi, abCOMIOTHO YIpyroe W abCOMIOTHO
HEymnpyroe CTOJIKHOBEHMSI, MOJeNnu rasa, J>KUAKOCTM U  TBEpAOro
(KpuCTa/IMyeckKoro) Tesa, WeanbHbIM ra3, TOUEUHBbIM 3apsj, OJAHOPOAHOE
3JIeKTpUUEeCKOe TI0JIe;

pa3nuuaTh YCA0BUS (FPaHULIbI, 00/1aCTH) MPUMEHUMOCTH (PU3MUeCKUX 3aKOHOB,
MOHUMAaThb  BceoOIuii  xXapakTep  (yHAAMeHTanbHBIX  3aKOHOB U
OrpaHUYeHHOCTh MCI0/Ib30BaHMsl YaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSACHATH MeXaHWUeCcKHe TPOLIeCChl U SIBJIEHUS, WCII0JIb3Ys
OCHOBHBbIE  TIOJIOXKEHHWS U 3aKOHbl  MeXaHWKM  (OTHOCUTE/IbHOCTh
MEXaHUUeCKOrO [BWXKeHHUs, (OpMy/bl KWHEMaTUKU PaBHOYCKOPEHHOIO



IBYDKeHs], TipeoOpa3oBanust ["anmues [l CKOPOCTH U TiepeMellieHus], 3aKOHBI
HbrOTOHaA, TIpUHLMIT OTHOCUTE/NIbHOCTA ['anuesd, 3akKOH BCEeMUPHOTO
TATOTEHUsI, 3aKOHbI COXPAaHEeHUsI UMITY/IbCa U MEXaHWYEeCKOW SHEepPruu, CBS3b
paboThI CUMBI C U3MEHeHWeM MeXaHWUeCKOW SHepryH, YCJI0BUS PaBHOBeECHS
TBEPJIOTO Tejia), MPUA S5TOM MCIO/Jb30BaTh MaTeMaTU4eCcKoe BbIpaKeHUe
3aKOHOB, YKa3biBaTb YCJOBUS TPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB:
ripeoOpa3oBaHuii ["anusies, BTOPOro U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHeHUs] UMIMYJibCa W MeXaHWYeCKOW 3HEepPruM, 3aKOHa BCEMHUPHOIO
TATOTEHUS;

aHa/IM3UpOBaTh U OOBSCHATH TeIJIOBble TIPOLECChI U SIBJIEHUS, HCII0JIb3Ys
ocHOBHble T0/I0)kKeHUs1 MKT u 3akoHbI MOJIEKYy/JISIpHOW  (DU3UKU U
TepMOJAWHAaMUKN  (CBA3b  [JiaBJIeHWS WJeaJlbHOTO Trasa CO0 CpeJHeu
KMHETUYEeCKOU SHepruerd TeIIOBOrO [BWKEHHWS W KOHLIeHTpal[ier ero
MOJIEKY/, CBSI3b TeMmIepaTypbl BellecTBA CO CpeJHed KUHeTHUYeCKOU
SHEPrueu TeryiOBOro [BW)KEHHs €ro 4YacTWll, CBSI3b [JABJEHUS HJIeaIbHOrO
raza C KOHI|eHTpaldeld MOJIeKyJl W €ero TemIlepaTypod, ypaBHEHUe
MenpeneeBa—KnamnelipoHa, TepBbIM  3aKOH  TEpPMOJVHaMHKH, 3aKOH
COXpaHEeHUs SHEePruMM B TEIUVIOBBIX TIpolieccax), MpU 3TOM MCI0JIb30BaTh
MaTeMaTU4yecKoe BbIpaKeHWe 3aKOHOB, YKa3blBaTh YC/JIOBUS MPUMEHUMOCTU
ypaBHeHUs: MeHeneeBa—KnaneripoHa;

aHa/IM3UpPOBaTh U OOBSCHSATH 3/IeKTPUUECKUe sIBJIeHUS, UCTO/b3ysi OCHOBHBIE
TOJIOKEHUs] WM 3aKOHbl  3JIEKTPOJVMHAMHUKUA  (3aKOH  COXpaHeHUs
5JIeKTPUYECKOr0 3apsza, 3aKOH KyJioHa, MOTeHLUA/TBHOCTh
3JIeKTPOCTAaTUYECKOTO TI0JIST, TIPUHLIUM CYTIePIO3ULIUK 3/IEKTPAUYECKUX TI0JIel,
TP 3TOM YyKasblBas yCJIOBUSI NPHUMEHMMOCTH 3akoHa Ky/ioHa, a Takxke
MpaKTUUeCKH BaKHble COOTHOLLeHUs: 3aKOHbI Oma /j1s1 yyacTKa Lenu U JJis
3aMKHYTOM  3/IeKTPUUECKOM Lenu, 3akoH [bxoynsi—J/leHua, mnpaBuia
Kupxroda, 3akoHbl @apajies [ 3/1IeKTPOIN3a);

ONMUCHIBaTh (DU3MUYECKUe TPOLeCChl W SBJEHUS, WCIOMb3ysl BeJIWUYWHBI:
riepemelljeHre, CKOPOCTb, YCKOPeHWe, UMIYJIbC Tejla U CUCTEMBI Tejl, CUJa,
MOMEHT CHJIbl, [laBjieHue, TIOTeHLMalbHasi SHePrusi, KWHeTUUeCKasi SHeprus,
MexaHWJecKasi 3Heprus, paboTa CH/bI, I[eHTPOCTPEMHUTENbHOE YCKOpeHHe,
CUna TSDKeCTW, Cwia YHOPYroCTH, CWla TPEeHUs, MOLLIHOCTb, SHeprus
B3aMMO/IeCTBUS Tesa ¢ 3eMsIéN BOMM3U e€ TTOBEPXHOCTH, SHEPTUsl YIIPYroi
nedopMal[iu TIPY)KHUHBI, KOJMYECTBO TeTIOThl, abCO/IIOTHAs TemIiiepaTypa
Tesa, paboTa B TepMOAWHAMUKe, BHYTDPEHHSISI JHEpPrus W/eaabHOro
OJTHOATOMHOT0 Ta3a, paboTa W/easbHOTO ra3a, OTHOCUTEebHAs BJ/IAYKHOCTh
Bo3ayxa, KIIJ] wupeanbHOro TeIUIOBOIO JBUraTesis; 3JIEKTpUYeCKoe IIoJie,
HaNpsKEHHOCTh  3/IEKTPUUYECKOTO T10JI, HarpsKEHHOCTh IO/ TOUEUHOIO
3apsiia WM 3apsDKeHHOrOo lliapa B BaKyymMe W B [U3JIEKTPUKe, TOTeHLMasl
5/7IEKTPOCTaTUUYECKOTO T10Ji, Pa3HOCThb TOTEHLIUAIOB, 3/1eKTPOJABMKYILast
CWla, Cuja TOKa, HamnpspkKeHWe, MOLIHOCTh TOKa, 3/IeKTpuyeckass €MKOCTb



TIJIOCKOTO KOH/IeHCaTopa, COTIPOTUBJIEHUE ydJacTka Lenu C
Noc/e0BaTelbHBIM W Mapa/lyie/IbHbIM COeJVHEHUEM Pe3UCTOPOB, SHepPrus
3JIEKTPUYECKOr0 MOJIS KOHAEHCATopa;

OO0BSCHATE OCOOEHHOCTH TIpOTeKaHUs (U3NUeCKHUX SIBJEHWM: MeXaHH4yecKoe
JIBIDKEHUe, TelIOBOe ABW)KEHWe UaCTHUl] BelllecTBa, TEIJI0BOe paBHOBeCHE,
OpoyHOBCKOe aBIDKeHHe, Auddy3us, UcrapeHre, KUIeHrne W KOHAeHcalus,
T/aBjieHWe W KPUCTa//IM3alysi, HamnpaBJeHHOCTb  Tervionepeauw,
3/IeKTpU3alusi TeJ, SKBUIOTEHIMAJbHOCTh TMOBEPXHOCTH 3apsyKeHHOI0
TIPOBO/IHHUKA;

TPOBO/JIUTh HCC/Ae[OBaHUE 3aBUCHMOCTHM OJHOW (DU3MUYECKOW BeUUMHBI OT
JPYrOMl C UCMOJIb30BaHUEM TIPSIMBIX WU3MEPEeHUM, PU 3TOM KOHCTPYMPOBAaTh
yCTaHOBKY,  (PMKCHpOBaTb  pe3y/ibTaTbl  TIOJIy4YeHHOW  3aBUCHMOCTH
bu3MUecKUx BeJIMUMH B BUZE TpapUKOB C Y4YETOM abCOMFOTHBIX
TOTPELIHOCTeN U3MEPeHUH, [1e/laTh BbIBO/BI 0 pe3yJ/bTaTaM UCC/Ie0BaHuS;

TIPOBO/IUTH KOCBEHHbIE M3MepeHUsl (PU3nuecKuX BeJIMUMH, MPH 3TOM BbIOKMpPATH
OITUMAabHBI METO/] N3MepeHHs, OlIeHNBaTh a0COJTIOTHBIE M OTHOCUTE/TbHBIE
TMOTPELIHOCTH MPSIMBIX U KOCBEHHBIX U3MEepeHUl;

MPOBOJUTL OMBITHI TI0 MPOBEpPKe TIpe/JIOKeHHOW TUIOTe3bl: I[JIaHWPOBATh
9KCIIePUMEHT, COOMpaTh 3KCTMepUMeHTa/lbHYI0 YCTaHOBKY, aHa/JIU3HWPOBATh
To/TyueHHble pe3y/ibTaTbl W [leJlaTb BbIBOJ, O CTaryce IpeJI0’KeHHOU
TUNOTe3bI;

cobmoaTh mpaBuia 0e30mMacHOrO Tpyja IMpH TPOBeleHWH WCCAeloBaHUi B
paMKax yueOHOTro 3KCIiepuMeHTa, NMpakTUKyMa U yueOHO-UCC/ieloBaTeIbCKOM
Y TIDOEKTHOM [JIeATe/TbHOCTU C UCTI0/Ib30BaHUEM U3MepUTeIbHBIX YCTPOMCTB U
nabopaTopHOTo 000PYOBAHUS;

pelliaTh pacuéTHbIe 3aJjaud C SBHO 3alaHHOM M HesSBHO 3aJlaHHOM (Pu3nuecKoi
MOJleNIbI0: Ha OCHOBAaHWM aHa/lM3a yCIoBUsI 0OOCHOBBIBATH  BBIOOD
bu3nueckKor Mojend, OTBeuarolljeli TpeOOBaHMWSM 3ajlaud, IIPUMEHSTH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU U TMOCTY/aThl (PU3NUECKHUX TEOPUM MPU
WCIO/Tb30BaHWM MaTeMaTMUeCKUX MeTOJO0B pelleHusi 3a/lau, MPOBOJUTH
pacyéThl HA OCHOBAHUM UMEIOIIUXCS JaHHBIX, aHA/JM3UPOBaTh pPe3y/bTaThbl U
KOPPEKTUPOBATh METO/IbI PellleHusI C YUETOM MOJIyYeHHBIX pe3y/bTaToB;

pelllaTh KaueCTBeHHbIe 3ajauM, TpeOyrollve TPUMeHeHHsI 3HaHWUW U3 pa3HbIX
pa3fiesioB Kypca (pM3UKH, a TakKKe UHTerpaluy 3HaHUM U3 IPYTUX MpeJMeTOB
eCTeCTBEHHO-HAayYHOr0 LMK/a: BBICTpAaMBaTh  JIOTUUECKYI)  LIEMTOYKY
pacCyKJleHul C OIOpOM Ha H3yYeHHble 3aKOHbl, 3aKOHOMEDHOCTU U
dbu3rueckue siBJIeHUS;

HCTI0/Tb30BaTh TeOpeTUUecKre 3HaHUS /i1 00BSICHEHWS] OCHOBHBIX IPHUHIIUIIOB
paboThl  W3MEpPUTE/NbHBIX  TIPUOOPOB, TEXHWYECKHUX  YCTPOMCTB W
TeXHOJIOTUYECKUX MPOL[eCCOB;



TIPUBOJUTHL TIPUMEPBI BK/Ia/la POCCUUCKUX U 3apyOeXHBIX YUEHBIX-(PU3UKOB B
pa3BUTHe HayKH, B 00BbsiCHEHHE TIPOL[eCCOB OKPY>KAIOLL[eT0 MUPa, B pa3BUTHE
TeXHUKU U TeXHOJIOTUA;

aHa/IM3UpPOBaTh U OL[EHWBATb TIOCTEJCTBUS OBITOBOM U TIPOU3BO/ICTBEHHOM
JesiTe/IbHOCTU UesioBeKa, CBA3aHHOM C (pU3MUYeCKMMU MpoLieccaMu, C MO3ULIUN
9KO0JIOTUYeCKOW  0e30macHOCTH,  TpeJACTaB/leHUHd O  paljMOHaJbHOM
MIPUPO/IOTIOIB30BaHMM, a TakKKe pPa3yMHOM WCIIO/Ib30BAaHUU JOCTHXKeHUM
HayK{ Y TeXHOJIOTUH IS labHEeHIIero pa3ByTHs yeJI0BeuecKoro o01iecTBa;

NIPUMEHSTb pa3/ihuHble Crocobbl paboTel ¢ uWHGMOpMalyed (QU3NYecKoro
colepKaHUsi C  WCIOJb30BaHWEM  COBPEMEHHBIX  MH(OPMALMOHHBIX
TeXHOJIOTUW, TPHA 5TOM MCIOJb30BaTh COBpPeMeHHble WH(OPMAalMOHHbIe
TeXHOJIOTUU JIJisl TIOWCKA, TiepepaboTKU U TIpeIbsiB/ieHUs] yueOHOW ¥ HayuHO-
MomyJisipHOM ~ WMHMOpMaIMM,  CTPYKTYPHUPOBaHUSI U UHTepIipeTaluu
vHbOpMaLMy, TOAYyYeHHOM U3 pas/MUHbIX HCTOUYHUKOB, KPUTUUECKU
aHa/IM3UpOBaTh MOIyYaeMyr0 UH(POPMALUIO U OLIeHWBATb €€ J0CTOBEPHOCTh
KaK Ha OCHOBe MMEIIUXCSl 3HAHWM, TaK U Ha OCHOBe aHaiu3a WCTOUHHKA
VH(pOopMaLuy;

TMIPOSIBJISITh OpPraHM3allMOHHbIe U TI03HAaBaTe/IbHble YMEHUsI CaMOCTOSITe/TbHOTO
npuoOpeTeHUs1 HOBBIX 3HAaHWM B TIPOL[eCCe BBIMOJHEHUs TPOEKTHBIX WU
yuebOHO-HMCC/Iej0BaTeTbCKUX paboT;

paboTaTb B TrpyIe C MCIOJHEHWeM pa3/MUHbIX COLMA/IbHBIX  POJiei,
TJIAaHUPOBaTh PabOTy T'PYIIbI, palMOHAIBLHO PACIIpefiesisiTh [esiTelbHOCTh B
HeCTaHJAPTHLIX CUTyalUsIX, a/leKBaTHO OLIeHWBaTh BKJaJ, KaXKAOro U3
yUaCTHUKOB TPYIIIbI B pellleHre pacCMaTpUBaeMoi IpobieMbr;

MIPOSIBJIATE  MOTUBALIMIO K Oyayiedi mpodeccroHATLHOW [IeATebHOCTH TI0
CreluaabHOCTSIM (PU3UKO-TeXHUUYEeCKOTO TPOMUIIs.

K xoH1y obyuenusi B 11 k1acce ripeMeTHbIe pe3y/bTaThl Ha YryiyOIEHHOM ypOBHe
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl yMeHH:

MIOHUMAaTh POJIb (PU3UKU B SKOHOMHUYECKOU, TEXHOJIOTMUECKOW, COLMaTbHOU U
3TUUECKOW cdepax [JesiTebHOCTA YeloBeKa, pOdb M MeCTO (U3NKU B
COBPEMEHHOW Hay4yHOW KapTWUHe MHpa, POJib aCTPOHOMHU B MPaKTHUYECKOU
JesiTeTbHOCTU uesioBeKa W JiaJbHeMIlIeM Hay4YHO-TeXHWYEeCKOM pa3BUTHH,
3HaueHWe OIMMCATe/NbHON, CHCTeMaTU3UPYIOIler, OObSICHUTE/NbHONW |
TIPOTHOCTUUECKOW (YHKIMHA (PU3NUeCcKOl Teopur — 3/1eKTPOJAUHAMUKH,
crieljuajbHOM  TEeOpPUM OTHOCUTE/IbHOCTH, KBaHTOBOM (DUM3UKH, PpOJib
dbusrueckoli Teopud B (POPMHUPOBAHUH TIpeZiCTaB/leHUU O (U3NUeCKOU
KapTWHe Mupa, MecTo (u3nuecKodl KapTWUHbI MHWpa B 0O0IIeM psay
COBPEeMEeHHBIX eCTeCTBeHHO-HayYHbIX IIpe/ICTaB/IeHUN O IPUPOJIE;

pa3Myarh YCJI0BUSI MPUMEHHMMOCTH MoZe/ied (PU3NYeCKUX Tel M IIPOLIeCCOB
(sBNeHMI): OFHOPOJHOE 3eKTPUYecKoe Y OJHOPOJHOe MarHWTHOe I0JS,
rapMoHUYecKde KojeOaHWs, MaTeMaTUYeCKUM MasiTHUK, WJealbHbIN



NIPY>KUHHBIN MasITHUK, TapMOHUUYECKHe BOJIHBI, WeanbHbIN KoJ/ieOaTeTbHbIN
KOHTYP, TOHKasl JIMH3a, MOZieJleld aToMa, aTOMHOTI0 siipa ¥ KBAHTOBOW MOZe/u
CBeTa;

pa3nuyath ycaoBus (TpaHULIbl, 06/1aCTH) MPUMEHUMOCTH (DU3UUeCKUX 3aKOHOB,
NMoHKMMaTh  BceoOImui  Xapaktep  (yHAaMeHTaSbHBIX  3aKOHOB U
OrpaHUYeHHOCTh MCI0/Ib30BaHMs YAaCTHBIX 3aKOHOB;

aHa/M3UpOBaTh U OOBSACHATH 3/IEKTPOMAarHUTHbIE TIPOLECChl U SIBJIEHUS,
VICTIO/Ib3ysl OCHOBHbIE TIOJIO)KEHUSI W 3aKOHbI  3JIEKTPOJUHAMUKH U
crieLjuaabHOW TEOPUM OTHOCUTE/IbHOCTH (3aKOH COXPaHEeHMs! 3/IeKTPUUECKOro
3apsifia, cusia Amrepa, cuia JlopeHia, 3aKOH 3/1eKTPOMarHUTHOM WUHAYKLWH,
npaBuno JleHna, cBs3p IJC caMOMHAYKLUMM B 3/IeMEHTe 3J1eKTPUYeCKOU
1[eTld CO CKOPOCTBI0 U3MEHEeHHUsI CUJIbI TOKA, MOCTY/IaThl Criel[iaabHOU TeOpumn
OTHOCHUTE/IbHOCTH DUWHILTENHA);

aHa/IM3UPOBaTh W OOBSICHATH KBAHTOBBIE TIPOLIECCHI W SIBJIEHUS, HCIIOJIb3YS
TI0J/I0KeHUs] KBaHTOBOW (PU3MKM (ypaBHeHHe DuHIITelHa 51 hoTo3ddekTa,
MepBbld YW BTOPOM  TMOCTy/AaTel  bopa, TpUHLUMO  COOTHOLLIEHUS
HeoripefiesiéHHOCTeM [elizeHOepra, 3akOHbI COXPaHEHUs 3apsiloBOTO U
MaCCOBOTO UMCe/ U 3HEPruu B s/IePHBbIX peakLUsiX, 3aKOH PaJiIMO0aKTUBHOTO
pacriaja);

OMUCHIBAaTh (PM3MYECKME TIPOLIeCChl U SIBJIEHWS, WCMOJb3ysl BeTUYMHBI:
HarnpspDKEHHOCTb  3JIEKTPUUYECKOTO MOJsl, MOTeHLUaa 3/IeKTPOCTaTUUeCKOro
MoJisl, Pa3HOCTb TIOTEHLIMA/IOB, 3JIEKTPOABWXKYILAsA CWla, WHAYKLUS
MarHuUTHOTO TIOJIsl, MAarHWTHBIM TIOTOK, cuia Amriepa, WHJYKTHBHOCTD,
3/IEKTPOABWKYILlasi CWia CAMOWHJYKLUWW, SHEPrusi MarHUTHOTO TIOJis
TIPOBO/ITHMKA C TOKOM, PeIsITUBUCTCKUM UMITYJ/bC, TIO/IHAsi SHEPTHs, SHepPIrusi
TIOKOsI CBOOOZIHOM YaCTHL[bl, SHEPTUS U UMITYJIbC (POTOHA, MAaCCOBOEe UUCIIO U
3apsij, sipa, SHeprus CBA3U pa;

00BSICHATH 0COOEHHOCTH TIPOTeKaHUs (GU3NUeCKUX SIBJIEHUH: /IeKTpOMarHUTHast
VH/YKLIUSI, CAMOUHAYKI[YSI, pPe30HaHC, UHTep(depeHLrs BOJH, AW(paKLys,
JVCTIepCHs], TI0JTHOe BHYTDEHHee OTpakeHue, (POTO3/IeKTpUUeCKUr 3(QeKT
(botoadderT), anbda- u Oera-pacmajibl sifiep, raMMa-u3nydeHue sjep,
bu3nuecKre MPUHLUITBI CIIEKTPA/IbHOTO aHaM3a 1 paboThl Jla3epa;

ornpejensTh HanpaB/ieHWe WHJYKLUWA MarHUTHOTO TMOJIS TIPOBOJHHKA C TOKOM,
cyibl Amriepa u cuibl JIopeHiia;

CTpOUTh M300pakeHue, CO3JaBaeMoe TJIOCKUM 3epKajioM, TOHKOW JIMH30M, U
PacCUUTHIBATh €ro XapaKTepPUCTUKY;

TIPUMEHSITh OCHOBOIIO/Iaralolre aCTPOHOMUYeCKre TIOHSITUSI, TEOPUU U 3aKOHBI
[Ji aHanmu3a U o0bscHeHUs] (U3NYEeCKUX TIPOLIECCOB, TPOUCXOJSIIUX B
3B€37]aX, B 3BE3JHBIX CUCTEMAaxX, B MEXIaJlaKTUUeCKOU Cpefie; [BWKEeHUS
HebeCHBIX TeJl, IBOJIOLINU 3BE3]] U BceneHHOM;

MPOBOJUTh  HWCCAe[OBaHWE  3aBUCUMOCTEd  (PU3MYECKUX  BeUYMH  C
WCIO/b30BaHWEM TIPSIMBIX ~ U3MEpPeHUM, Tph 3TOM KOHCTPYUPOBATh



yCTaHOBKY,  (PMKCHpDOBaThb  pe3y/ibTaTbl  TIOJIyYeHHOW  3aBUCHMOCTH
bu3NUeCKUX BeJIMUMH B BUZEe TpapuKOB C YUYETOM abCOMFOTHBIX
TOTPeITHOCTel U3MepeHU, JieflaTh BbIBO/IbI 10 Pe3y/ibTaTaM UCC/ie[0OBaHus;

TIPOBO/INTH KOCBEHHbIE M3MepeHHsl (pU3nueCcKUX BeJIMUMH, MPH 3TOM BbLIOHMPATH
OITUMAabHBIA METO/] N3MepEeHHSs], OLIeHNBATh a0COJTIOTHBIE M OTHOCUTE/TbHBIE
TIOTPEITHOCTH TIPSIMBIX Y KOCBEHHbBIX U3MepeHuH;

TIPOBO/IUTh OMbBITHI T10 TIPOBEpPKe TIpe/JIOKEeHHOW TUIOoTe3bl: I/IaHUPOBATh
3KCIIEpUMEHT, CO6I/IpaT]:> 3KCIIEpUMEHTA/IbHYI0 YCTdHOBKY, dHA/IM3WPOBATH
MOJIyyeHHble pe3y/bTaTbl W Je/aTh BbIBOJ, O CTaTyce MpeaioKeHHOU
TUNOTe3bI;

OMUCHIBATH METO/bI MOTYUYeHUsI HAyUHbIX aCTDOHOMUUECKUX 3HaHWM;

cobmoaTh mpaBuia 0e30mMacHOTO TpyjJa IMpH TPOBeeHUH HCCIelOBaHUM B
paMKax yueOHOTro 3KCIiepuMeHTa, TMPakKTHKyMa U yueOHO-1CC/ieIoBaTeTIbCKOM
Y TIDOEKTHOM [leATe/TbHOCTU C UCTI0/Ib30BaHUEM U3MepUTeTbHBIX YCTPOMCTB 1
naboparopHOT0 000pY/I0BaHMS;

pelllaTh pPacuéTHbIe 3a/laud C SIBHO 3alaHHOW M HEesBHO 3aJlJaHHOM (PU3nuecKkoi
MO/le/IbI0: Ha OCHOBAHWM aHa/IM3a YCIOBUS BBIOMpATh (GHU3NUECKHe MOJeNH,
oTBeuvawIye TpeOOBaHUSAM 3ajauM, TMPUMEHSTh (OPMYJIbI, 3aKOHHI,
3aKOHOMEPHOCTU U TMOCTYyJ/aThl (PU3NUECKUX TEeOpHil TpH MCIO0Jb30BaHUU
MadTeMaTHU4YeCKHMX METOA0B pelieHud 34444, IIPOBOJAUTH paCIIéTbI Ha
OCHOBAaHUM  MMEIOLMXCSl  [IJaHHBbIX, aHa/M3UpOBaTh  pe3yJbTaTbl U
KOPPEKTUPOBATh METO/bI PEIIeHUs C YYETOM MOTYUEHHBIX Pe3y/IbTaToB;

pelllaTh KaueCTBeHHbIe 3a/auM, TpeOyrolve TPUMeHeHHsI 3HaHWUW W3 pa3HbIX
pa3fenioB Kypca (pM3UKH, a TakKe UHTerpaljuy 3HaHUM 13 APYTUX MpeJMeTOB
eCTeCTBEHHO-HAyYHOr0 LMK/a: BBICTpPAMBaTh  JIOTUUECKYH)  LIETIOYKY
pacCy>XIeHuM C OIMOpOM Ha W3yYeHHble 3aKOHbl, 3aKOHOMEDHOCTH U
dbu3ryecKue siBJIeHNS;

HCTI0/Tb30BaTh TeOpPeTUUeCKre 3HaHUS /i OOBSICHEHWS OCHOBHBIX IPHHITUIIOB
paboOThl  WU3MEPUTE/NbHBIX  IIPUOOPOB, TEXHWUYECKHUX  YCTPOMCTB W
TeXHOJIOTUYECKUX TIPOL[eCCOB;

TIPUBO/IUTH TIPUMEPHI BK/a/la POCCUUCKUX U 3apyO0eXXHBIX YUEHBIX-(HU3UKOB B
pa3BUTHe HayKH, B 00BbsCHEHUe TIPOLIeCCOB OKPY KaloI[ero MUPa, B pa3BUTHE
TeXHUKHU U TEXHOJIOTU;

aHa/IM3UpOBaTh U OLIEHUBAThb TI0C/Ie[CTBUS OBITOBOM U TIPOM3BO/[CTBEHHOMU
JesiTeNTbHOCTU UesioBeKa, CBS3aHHOU C (PU3UUeCKUMHU MPOLeccaMu, C MO3ULUN
9KOJIOTMUYeCKOM  0e30MacHOCTH,  TpeACTaBAeHHMM O  palMOHAIbLHOM
TIPUPOZIOTIONB30BaHUN, a TaKXKe pa3syMHOM MCII0/Ib30BaHUU [IOCTHXKeHUIN
HayKW U TeXHOJIOTHH [I7Isl JabHEeHIeTo pa3BUTHS UeloBeueCcKoro 001ecTna;

NIPUMEHATb Ppa3inuHble crocobbl paboTel ¢ uHGbOpMalvell (Gu3NYecKoro
cojlepXKaHUsi C  WCIIOMb30BaHWEM  COBPEMEHHBIX  WH(MOPMAaI[MOHHbBIX
TeXHOJIOTUM, TPU S5TOM MCIOJb30BaTh COBpPeMeHHble WH(MOPMaI[MOHHbIe
TeXHOJIOTUHU JIJIs1 TIOWCKA, TiepepaboTKU U TIpe/IbsBIeHNs yueOHOW ¥ HayuHO-



MOMy/ASIPHOM  MH(OpPMaLMM,  CTPYKTYPUPOBaHUSI W  WHTepIpeTaLyu
vHbOpMaLMy, TOAYyYeHHOM U3 pas/MUHbIX HCTOUYHUKOB, KPUTUUECKU
aHa/IM3UpOBaTh M0/y4aeMyl0 MH(OPMALMI0 U OLleHUBaTh €€ JOCTOBEPHOCTb
KaK Ha OCHOBe MMEIOLIMXCSl 3HAaHWW, TaK U Ha OCHOBe aHajv3a WCTOYHUKA
VH(pOopMaLuy;

IMMpOSBJIATE OPradHMU3dllMOHHLBIE W II03HABATE/IbHBIE YMEHHA CAMOCTOATE/IBHOTO

nprobpeTeHUs HOBBIX 3HAaHWM B TIPOL[eCCe BBLITIOJTHEHUSI TIPOEKTHBIX U
yueOHO-HMCC/Iej0BaTeTbCKUX paboT;

paboTaTb B TrpyIe C MCIOJHEHWeM pa3/MUHbIX COLMA/bHBIX  POJieH,

TJIAaHUPOBaTh PabOTy TPYIIbI, palMOHAIBLHO PACIIpefiesisiTh [esiTelbHOCTh B
HeCTaHJAPTHbIX CUTyalUsIX, a/leKBaTHO OLIeHWBaTh BKJaJ, KaXAOro u3
yUaCTHUKOB TPYIIITbLI B pellleHre pacCMaTpUBaeMoi IpobieMbr;

MIPOSIBJIITE  MOTUBALIMIO K Oyayiedi mpodeccHoHATLHOM [IeATeTbHOCTH TI0

CrelaabHOCTSIM (PU3UKO-TeXHUYEeCKOTO TPOMUIIS.

TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJZTACC
Ko/smmuecTBo yacoB
Ne | HaumeHoBaHMe pa3jie/ioB U TeM
KoHTpo/ibHBIE IIpakTHuecKkue
n/m | mporpamMmsIl Bcero
paboThI paboThI

Pasaen 1. HAYUYHBIM METO/I ITO3HAHUS ITPUPO/IGI

1.1 | HayuHbIli MeTO/| MO3HAHUSI IPUPO/bI 6 |
Wroro no paszeny 6
Pazpgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 vHamuka 10
2.3 CraTuKa TBEpPZOro Tesna 5 1
2.4 3aKOHbI COXpPaHEeHUsI B MEXaHUKe 10 1
Utoro nio pasgeny 35
Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJMHAMUKA
31 OcHOBBI 3 15 1
MOJIeKYJ/IIPHOKMHETUUeCKOU TeOpUU
39 TepmoguHaMmuka. TenioBbie 20 1
MallVHbI
33 ArperarHble COCTOSIHUS BellleCTBa. 14 1
@a30BbIe Nepexo/bl
Wtoro no pa3speny 49
Paspen 4. DJIEKTPOJMHAMUKA
4.1 DJIEKTPUYECKOE TI0J1e 24 1
4.2 [ToCTOSIHHBIN 3/1EKTPUYECKUI TOK 24 1
4.3 ToKU B pas/MuHbIX cpefax 6




Ntoro no paspeny 54
Pasgen 5. DU3NUYECKUMN IPAKTUKYM
5.1 | Pu3nUeCKU MPaKTUKyM 16 16
Ntoro no pa3speny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPOI'PAMME
11 K/TACC
HaumeHoBaHue KoysinyecTBo uacoB
No ek
pa3fie/ioB U TeM KoHTpo/bHBIE ITpakTHuyeckue
n/n Bcero o0pa3
NMpoOrpaMmsbI padoThI paboTsI
Paszpgen 1. JIEKTPO/IMHAMUKA
1.1 MarnutHoe mose 14
19 OJIeKTpOMarHuTHast 13 1
VHYKLWSI
Ntoro no pa3speny 27
Paszgen 2. KOJIEBAHUSA 1 BOJ/IHBI
21 MexaHuueckue 10
KosiebaHus
29 DJIeKTPOMarHUTHbIE 15
Kosie0aHuUs
MexaHuueckue u
2.3 3/1eKTPOMarHuTHbIe 10 1
BOJIHBI
2.4 OnTuka 25 1
Nroro no paspeny 60

Pa3sen 3. OCHOBBI CIIEIIMAJIbHON TEOPVM OTHOCHUTEJIFHOCTH

3.1 | OcHoBel CTO 5 1 |
Ntoro no pa3speny 5
Pazgen 4. KBAHTOBAS ®U3UKA
41 KOpHyCKEUIHpHO- 15
BOJIHOBOM [lya/Ii3M
4.2 du3uKa aToma S
43 dusrKa aTOMHOTO siipa U 5
) 5J1eMeHTapHbIX YaCTHL]
Uroro nio pasgeny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMWUN U ACTPO®U3UKU

5.1

OJiIeMeHTbl aCTPOHOMUU
Y aCTPO(U3UKHU

12




Ntoro no paspeny 12

Pa3sen 6. PU3NYECKUN IPAKTUKYM

6.1 | Du3MUeCKU NPaKTUKYM 16 16
Ntoro no pa3speny 16
Pa3pen 7. OBOBITAIOIIEE ITIOBTOPEHUE
Cucremartusaiys v
0600611eHue
NpeIMeTHOTO
71 CoZiep>KaHus1 M OMbITa 15
JlesiITeIbHOCTH,
NIPUOOPETEHHOTO TPH
M3yueHuH Kypca GU3UKU
10 — 11 kyaccoB
Wtoro no paspeny 15
Pe3epBHOe Bpems 10
OBILIEE KOJIMYECTBO 170 4 16
YACOB I10 [TPOTPAMME

YYEBHO-METOJUUYECKOE OBECIIEYEHUVE OBPA30BATEJIBHOI'O
ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA
» ®dusuka. Mexanuka, 10 knacc/ Msikumes I'.51., CunskoB A.3., O6111ecTBo C
OrpaHUYeHHOW OTBETCTBEHHOCTHIO «/IPODA»; AKIMOHEPHOE 00ITIeCTBO
«3natenbcTBO «IIpocBeleHye»

» dusrka. MonekynspHas ¢usuka. TepmogruHamuka, 10 knacc/ Mskuies I'.41.,
CunsikoB A.3., O6111eCTBO C OTpaHUUYeHHOM OTBETCTBEHHOCTHIO «[IPODA»;
AximoHepHoe o61iecTBO «M3marenscTBo «IIpocBerteHe»

» dusurka. Ontrka. KBanToBas pusuka, 11 knacc/ Mskures I'.41., CunsikoB A.3.,
OO0111eCTBO C OTpaHUUEHHOU OTBETCTBEHHOCTHIO «JPO®DA»; AKIjoHepHOe
obiectBo «M3marenscTBo «IIpocBerieHye»

» ®u3urKa. JnekTpoguHaMmuka, 10-11 kmaccel/ MsikuiueB I'.4., CunskoB A.3.,
OO6111eCTBO C OrpaHUYEHHOUM 0TBeTCTBEHHOCThIO « IPODPAx»; AKlLOHEepPHOe
obimectBo «M3marenscTBo «IIpocBerieHye»
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