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Pabouass mporpamMma ydeOHOro mpeaMeTa pa3paboTaHa B COOTBETCTBMM C TpeOOBaHUSMHU
deiepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTe/IbHOrO CTaHAapTa cpefiHero obiero obpa3oBaHUs 110
cnerquanbHOCTH  13.02.11 TexHuueckas JKCIulyaTauysi M 0OCAy)KMBaHWe 3JIEKTPUYECKOTO U
j/IeKTpoMexaHuueckoro obopyaoBanus (ro orpacsisim) (ITpukas MuHMcTepcTBa 00pa30BaHUs U HAyKU
P® ot 07.12.2017 Ne 1196 «O6 yTBep)kAeHHU (eepasbHOr0 TOCYJapCTBEHHOTO 00pa30oBaTe/lbHOTO
CTaH/apTa cpefiHero obiero obpaszoBanus 1o crieijiabHOCTH 13.02.11 TexHUUecKast IKCITyaTalys U
o0Cy)kKBaHWe 3/IEKTPUYECKOTO U 371eKTPOMEeXaHWYeCcKoro 000pyZoBaHMsl (TI0  OTpacysiM)»,
defiepanbHOTO TOCY/AapCTBEHHOr0 00pa30BaTe/IbHOrO CTaHjapTa cpefHero obiero o0Opa3oBaHUs
(TIpuka3 MunncrepctBa obpa3zoBanusi U Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepxaeHUU
(enepanbHOTO rocyiapCcTBeHHOT0 0Opa3oBaTeIbHOTO CTaHAapTa cpejiHero obirero o6pa3oBaHUsI», Ha
ocHOBe (besiepanbHON 00pa3oBaTenbHOM TPOrpaMMbl cpefiHero obiero obpa3oBanusi (Ilpuka3s
MunucTepcTBa mpocBelieHyss Poccuiickoit @epepaiuu oT 23 Hosiops 2022 1. Ne 1014 «O6
yTBep>KIeHNU (esiepanbHON 00pa3oBaTe/bHOM TPOrpaMMbl CpefHero obijero o6pa3oBaHUsi») U
¢benepanbHOM 06pa3oBaTe/bHOM MPOrpaMMbI 110 yuebHOMY mipeiMeTy PU3MKa.

Opranuzanus-paspaborunk: OI'BOY BO «CI'Y wumenn H.I'. UepnbiieBckoro» Kommemk
paanosnekTpoHrky umenu I1.H. fI6/1o0ukoBa CI'Y.

Paspaborunk: Baxmin E.B. — niperniofjaBatens Kontemka paguosnektpoanku umenn I[1.H. SI6moukoBa



COJEPXAHUE

[TosicHUTeIbHaA 3arrcKa

OO0111ast XapaKTepyUCTHKa yueOHoro npeimMeTta «Du3mrKa»
Llenu u3yuenust yuebHoro rpeamera «Pusnka»

MecTo yuebHoro npeamMeTa «Pu3rka» B yueOHOM T/1aHe

[lnaHupyeMble pe3ysbTaThl OCBOeHUs yueOHOro mpeameTa «®PH3MKa» Ha YPOBHE
cpeaHero obiero o6pa3oBanus (yriyb/EHHBIN ypPOBEHb)

JINuHOCTHBIE pe3y/bTaThbl

MertanpemeTHble pe3y/bTaThbl

ITpeameTHbIe pe3y/bTaThl

Copeprkanuie yuebHoro rpegmeta «®Pusrka» (yriay0aEHHBIN yPOBEHbD)
TemaTuueckoe niaHMpOBaHUe

WuHdopmatiroHHoe obecrieueHre 00yueHUs
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Pabouasi mporpaMma 10 ¢u3MKe Ha YpPOBHe cpefHero obiero obpa3oBaHust (yriyOEHHBIM
yPOBeHb H3yueHHs Ipe/MeTa) COCTaBleHa Ha OCHOBe TOJIOKeHUM M TpeOOBaHUWI K pe3yJ/bTaTaM
OCBOEHMsI OCHOBHOM  0Opa3oBaTe/lbHOM TIPOTPAMMbI,  TIpeACTaBlIeHHbIX B  DejeparbHOM
rocy/iapcTBeHHOM 0Opa3oBaTe/IbHOM CTaHfapTe cpefgHero obimiero obpasomanusi (PI'OC COO), a
TaKkKe C Yy4YéTOM TIPOTPAMMbI BOCIHUTAaHUSI W KOHLeNIMM TIperojiaBaHus y4yeOHOTO TIpeaMeTa
«®u3uka» B oOpa3oBaTe/ibHBIX OpraHu3auusix Poccubickoit ®esepaliyiy, peasM3yHOLUX OCHOBHbIE
o61eobpa3oBaresibHbIE TTPOTPaMMBI.

ITOSICHUTEJIbBHASA 3AIINCKA

[aHHasi mporpamMma oripejesisieT 00si3aTesibHOe TIpeJIMeTHOe COj/lep)KaHre, YCTaHaB/IMBaeT
TIPUMEepHOe pacripesie/ieHre y4ueOHBIX YacoB 0 TeMaTHYeCKWM pasjiesiaM Kypca U peKOMeHZAyeMYIo
MoC/Ie/IoBaTe/IbHOCTh M3yueHUsl TeM U pa3fiesioB y4eOHOro mpeiMeTa C YUETOM MEXIIPeAMEeTHbIX U
BHYTPHITPEJMETHBIX CBsi3eH, JIOTMKU Yy4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTeH 00YJaroIuXCs.
[Tporpamma [1aéT mpejcTaBleHue O LiefisiX, CO/lepKaHuH, oOleil cTpaTeruu oOyueHHs], BOCIIUTAHUS U
pa3BUTHS, 00yJarOIMXCs Cpe/icTBaMU yueOHoro rnpeamMeTa «Pr3nKa» Ha yriyOi€éHHOM ypOBHe.

W3yuenne Kypca ¢u3MKd ~yrayOnéHHOTO  YPOBHS — TI03BOJISieT  peasd30BaTh  3aflaud
npoecCHOHabHOM  OpUEeHTAllMM, HarpaBleHO Ha CO3/laHWe YCJIOBUM /U1l TIPOSIBJIEHUS] CBOMX
WHTE/UIEKTYa/IbHbIX Y TBOPYECKMX CIIOCOOHOCTEH KaXKIbIM YYallluMCs, KOTOpble HeOOXOJVMbI JIis
NPOZIO/DKeHUsT 00pa3oBaHUs B BBICIIMX y4yeOHBIX 3aBeJJeHUsIX I10 Pa3IdYHbIM (PHU3HKO-TEXHHUECKIM
Y UH)KeHepHBIM CIeLIaTbHOCTSIM.

B nporpamme onpeziesnisitoTCs MJIaHUpYeMble pe3y/bTaTbl OCBOEHUS] Kypca (PM3MKU Ha YPOBHE
cpeaHero obijero obpa3oBaHUs: JMUHOCTHbIE, MeTaripeJMeTHble, TpeAMeTHble (Ha YTriayO/JéHHOM
ypoBHe). HayuHO-MeTo[0n0TH4ecKold OCHOBOW AJisi pa3paboTku TpeOOBaHWM K JIMUHOCTHBIM,
MeTarpeZMETHbBIM W TIPeAMETHBIM pe3yJsibTaTaM O00yYarolMXCsl, OCBOMBIIMX TPOrpaMMy CpeJHero
ob1jero obpa3oBaHus Ha yriiy0/IEHHOM YPOBHE, SIB/ISIETCSI CUCTEMHO-/IeTeTbHOCTHBINA TIOAXO/,.

IIporpamma BK/rOUaert:

IUIaHUpYeMble pe3y/bTaTbl OCBOEHHsI Kypca (M3MKH Ha YIayO/JEHHOM YpPOBHE, B TOM UHC/e
ripejMeTHbIe pe3y/bTaThl 00yUeHMUs;

copiepkaHue yueOHOro nipeiMeTa «PHU3MKa»;

NpUMepHOe TeMaTUuecKoe IJIaHMPOBaHME C yKa3aHWeM KOJMuecTBa YacOB Ha H3yudeHue
Ka)K/IOM TeMbl U TIPUMEPHOU XapaKTePUCTUKOUN yueOHOU ZiesITe/TbHOCTH YYall[UXCsl, peaju3yeMou Tipy
M3yUeHUH 3TUX TeM.

Pabouasi mporpaMma He CKOBBIBaeT TBOPUECKYIO MHHULMATHBY U TIPEIOCTaB/IsSeT BO3MOXKHOCTH
[UIs peayM3aliuy Pa3/IMYHbIX MeTOJUUeCKMX IOJXO/I0B K IPerno/jaBaHrI0 (U3MKK Ha YrayOJéHHOM
yYPOBHE TIpM YCIOBHM COXpaHeHHsi 00si3aTesIbHOM uyacTH CofiepykaHusi Kypca. KommuecTBo uyacoB B
TeMaTH4YeCKOM TJIaHMPOBaHUM Ha M3yueHHe Ka)K[JOW TeMbl SIB/ISIeTCS OPUEHTHPOBOUHBIM U MOXKeT
OBITH M3MEHEHO KaK B CTOPOHY YMEHbIIEeHHS, TaK U YBelIWYeHHUs B 3aBUCHMOCTH OT peau3yeMbIX
MeTOZMUeCKUX TOJXO0/I0B U YPOBHS MO/TOTOB/IEHHOCTH YUall{UXCsl.

OBIIAS XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «®NU3UKA»

du3rka Kak Hayka 0 Haubosiee OOIMX 3aKOHAX TPUPO/BI, BLICTyTasl B KauecTBe yueOHOTO
ripeiMeTa, BHOCUT CYIIleCTBEHHBIM BK/IaZl B CUCTeMY 3HaHUM 00 okpy»karoijeM mupe. Kypc dusmku —
CUCTeMOOOPa3yIOIMK /IJii eCTeCTBeHHOHAYUHBIX yueOHBIX TIPeMETOB, ITOCKOJIbKY (u3nueckre
3aKOHBI JIE)KAaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, M3y4YaeMbIX XUMHeH, OHoJioruer, (u3nueckoi
reorpadbuveli u actpoHoMmuei. Vcronb3oBaHWe U aKTUBHOE TIpUMeHeHHe (U3NUeCKUX 3HaHUM
orpefieNTMI0 XapakTep W OypHOe pa3BUTHe pa3HOOOpasHBIX TeXHOJOTWHA B cdepe HSHEpPreTHKH,
TPAHCTIOPTa, OCBOEHHWsSI KOCMOCA, TOJIyueHUs] HOBbIX MaTepHasioB C 3a[JaHHbIMU CBOWCTBAMU U [Ip.
W3yueHve (U3UKM BHOCHT OCHOBHOW BK/a/ B (hOpMUpOBaHHE eCTeCTBeHHOHay4yHON KapTWHBI MHpa
oOyuaronuxcsi, B popMUpOBaHUe YMEHHWM MPUMEHSTb Hay4YHbIM MeTOJ| IMO3HaHUs TIPY BBITIOJTHEHUH
VMU y4eOHbIX UCCIIeJOBAaHUM.

B ocHOBy Kypca (U3MKH T10/I0)KEH PsiJ| U/jel, KOTOpble MOXXHO PacCMaTpHBaTh KaK TIPUHIUITBI
€ro MoCTPOeHUsl.
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Hoes yeanocmuocmu. B cOOTBeTCTBUU C Hel KypC SIB/ISIeTCs JIOTUUYEeCKU 3aBepILEHHBIM, OH
COAepXXUT MaTepuaa W3 BceX pa3fienioB (U3MKH, BK/IOYaeT KaK BOIPOCHI KIaCCUYeCKOM, TakK
Y COBPEMeHHOM (hU3HKHU.

Hoes z2enepanusayuu. B coOTBeTCTBHMU C Hell Marepuan Kypca ¢U3MKHA 00beJUHEH BOKDYT
¢bu3nueckux Teopuil. BenyiuM B Kypce siBiisieTcsi ()OpMUpOBaHUe TIpe/ICTaB/IeHUM O CTPYKTYPHBIX
YPOBHSIX MaTepUH, BelljeCTBe U ToJIe.

Hoes zymanumapuszayuu. Eé peanusaiusi TipejoJsiaraeT HCI0/b30BaHHWEe T'yMaHUTApHOTO
rnoteHIMasa ¢U3NUECKON HayKd, OCMBICJIeHWe CBsI3U pa3BUTHSI (U3WKUA C pa3BUTHEeM O0O0lLecTBa, a
TaK)Xe C MUPOBO33peHUYeCKUMH, HPABCTBEHHBIMHU M SKOJIOTUUYECKUMU MPOOIeMaMH.

Hoesa npuknaoHoli HanpaeneHHocmu. Kypc ¢uv3uku yriybaéHHOTO ypOBHS TIpeZriosiaraet
3HAaKOMCTBO C IIMPOKKMM KPYIOM TeXHUUECKHUX U TeXHOJOTMUeCKUX MPUI0KeHUM W3yueHHbIX Teopui
YW 3aKoHOB. [IpM 3TOM paccMaTpUBAalOTCS Ha YypOBHe OOLIMX TIpeJCTaB/ieHuid U COBPeMeHHbIe
TeXHUUeCKHe YCTPOMCTBA U TEXHOJIOTUU.

Hoesa »3kon02u3ayuu peanusyeTcs TIOCPeJCTBOM BBe/eHUs] 3/IeMEHTOB COJepyKaHusl,
MOCBSIIEHHBIX YKOIOTHYeCKUM Mpo0ieMaM COBPEMEHHOCTH, KOTOPbIe CBS3aHbI C Pa3BUTHEM TE€XHUKU
W TexXHOJOTWH, a Takke 0OCyxJeHuss mpoOseM paljMOHa/JIbHOTO  TPHUPOZOIO/L30BAHKUS
1 3KOJIOrMuYecKoi 6e301acHOCTH.

OcBoeHre COJiep>KaHHsl TIPOrPaMMbI /IO/DKHO OBITh TOCTPOEHO Ha TPHHIUIAX CHCTEMHO-
JIesITesTbHOCTHOTO ToAxo a. it hu3vku peanu3ariyist STUX MPUHIUIIOB 6a3UpyeTCst Ha UCIIO/Ib30BaHUM
CaMOCTOSITE/ILHOTO KCTIepPUMEeHTA Kak IMOCTOSIHHO /IeMCTBYoLIero gakropa yuedbHoro mporecca. st
yriayO/MéHHOTO yPOBHS — 3TO CHUCTeMa CaMOCTOSITe/IbHOTO YUYeHWUYeCKOro SKCIIePUMEHTa,
BK/IIOYAOLL[eT0 ()pOHTA/IbHbIE yUueHUUeCKre OTbIThI TIPY W3yYeHHWH HOBOTO MaTepHalia, JlabopaTopHbie
paboThl ¥ paboThI MpakTHKyMa. [Tpu 3TOM 1oz paboTamMu MpPaKTHUKyMa IMOHUMAETCsI CAMOCTOSITe/TbHOe
WCCieJOBaHUe, KOTOpPOe TIPOBOJAUTCS TI0 PYKOBOACTBY CBEPHYTOro, 0000II€HHOTO BHga 0e3
TOLIarOBOM MHCTPYKLMH.

B mporpammMe cucrema yueHHMUeCKOTO SKCIepuMeHTa, JlabopaTOpHBIX PabOT U MpakTUKyMa
npeJCcTaB/ieHa e[IWHbIM TiepeyHeM. BpIOOpD TemMaTWKW /i1 3THUX BHOB TPAKTHUECKUX pabor
OCYIIIeCTBJISIETCS YYaCTHUKaMU 00pa30BaTe/IbHOrO TIPOLiecca UCXO/s M3 0COOEHHOCTeH MOYypOUYHOTOo
MIaHUPOBaHWSI W OCHalljeHWss KabuHeTa ¢u3uku. Ilpu 3TOoM obecrieunBaeTcsi OBJaZieHHe
00yyYaroIUMUCS  YMEHUsIMA TIPOBOAWUTH TIPSIMble U KOCBEHHBbIE WM3MEpeHHs, HWCC/ieI0BaHUs
3aBUCUMOCTeN (PU3nueCcKrX Be/IMUKH M MIOCTaHOBKY OMBITOB M0 TIPOBEpKe Mpe/I0XKeHHbIX TUIOoTe3.

Bosbiioe BHUMaHWe y/ie/isieTCsl pellleHrI0 PAaCYETHBIX M KaueCTBeHHbIX 3ajau. Ilpu 3Tom asst
pacyéTHBIX 3ajlau TIPUOPUTETOM SIB/SIIOTCS 3a/laud C SIBHO 3a/laHHOM M HEesIBHO 3a/laHHOM (pu3nuecKoi
MO/Ie/Ibl0, TIO3BOJISIOLLME TTPUMEHSITh U3yUYeHHbIe 3aKOHbI U 3aKOHOMEPHOCTU KakK M3 OJJHOTO pas3jesa
Kypca, TaKk U UHTerpupys MNprvMeHeHue 3HaHWN W3 pasHbIX pasfenoB. [l KaueCcTBEHHBIX 3ajau
TIPUOPUTETOM SIBJISTFOTCS 3alaHUs Ha 00bsICHeHHe / TIpe/icKa3aHue MPOTeKaHus PU3NUIeCKUX sSIBJIEHUH U
MPOIIECCOB B OKPY)KawoIllel >Ku3HW, TpeOyroique BbiOOpa (GU3WUECKON MoOjenu Jjis CUTyalud
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpeboBanusMu ®I'OC COO K MaTepranbHO-TEXHUYECKOMY 0becrieueHHIo
yueOHOro mporjecca Kypc GU3UKH yriayOIeHHOTO YPOBHS AOJDKEH U3y4aThCsl B YCIOBHUSIX MPeMETHOTO
KabuHeta. B kabuHere ¢u3MKU [JO/DKHO OBITH HeoOXogumoe JabopaTopHOe 00OpyZOBaHWe ist
BBITIOJTHEHUS] YKa3aHHBIX B [POTPaMMe Y4YeHHUeCKHX OIBbITOB, JiabopaTopHBIX pabor u pabor
MPAaKTHUKyMa, a TaK)Ke IeMOHCTPAl[MOHHOe 000py/J0BaHue.

HeMoHcTparioHHOe  o0OopyZoBaHMe  (OPMHUDYeTCSs B COOTBETCTBUM C  TPHUHIUIIOM
MUHUMAJIbHOM I0CTaTOUHOCTH M 00ecrieurBaeT TIOCTAHOBKY TIepeurCIeHHBIX B TIPOrPaMMe KTFOUeBbIX
JIEMOHCTpalMii  [iI5  UCCe[JOBaHMSl HW3yuyaeMbIX SIBJ€HWM M TPOLIeCCOB, SMIMUPUUECKUX U
(yH/aMeHTaNbHbIX 3aKOHOB, UX TEXHUUECKHUX PUMEHEHU.

JlabopatopHoe obopyZoBaHUe /s IPAKTUUYECKUX PaboT (opMHpyeTCs B BU/le TeMaTUUYeCKUX
KOMIIJIEKTOB M 00ecrieurBaeTCsl B pacyére OIHOTO KOMITIEKTa Ha /IByX oOydaroiuxcsi. TemaTtuueckye
KOMITIEKTBI ~ 71abopaTopHOTO  000pYZOBaHUSI /IO/DKHBI  OBITH  TIOCTPOEHBI HAa  KOMILIEKCHOM
WCTIONIb30BAaHWM aHAJIOTOBBIX W LU(POBLIX TPUOOPOB, a TaKKe KOMITBIOTEPHBIX W3MePUTeTbHBIX
cHCTeM B BH/le LIM(PPOBBIX 1abopaToOpHil.



HE/JIN N3YYEHUSA YYEBHOI'O ITPEJJMETA «®U3UKA»

OCHOBHBIMH LIe/ISIMU M3yUeHus1 PU3UKHU B 0011jeM 00pa30BaHUU SIBJISFOTCSI:

¢dopMrpoBaHre WHTepeca W CTpeM/IeHHs], OOyuaromuxcsi K HayYHOMY H3yUeHHIO TPUPOJBI,
pa3BUTHE UX UHTE/UIeKTyaSbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHe  TIpeJCTaBJIe€HWA O HAyyHOM MeToJe T03HaHUS ¥  (hopMHUpOBaHHe
HCCJIeloBaTe/IbCKOTO OTHOILIEHUST K OKPY KAIOLLUM SIBJIEHUSIM;

(opMHpOBaHre HAyYHOTO MHUPOBO33peHHs KaK pe3y/ibTaTa U3yueHHst OCHOB CTPOEHHsI MaTepun
Y pyHZAMeHTa/IbHBIX 3aKOHOB (PU3UKWY;

¢dopMupoBaHre yMeHHN OOBSCHATH SIBI€HUS C WCIO/b30BaHHEM (DHU3WYeCKUX 3HaHWN
Y HayUHBIX /]0Ka3aTe/bCTB;

¢opMrpoBaHYe TIpeJCTaBIeHU O POy (PU3MKW 71T Pa3BUTHS APYTMX eCTeCTBEHHBIX HayK,
TeXHUKH U TeXHOJIOTUH;

pa3BUTHE TPe/ICTaB/I€HUN 0 BO3MOXKHBIX chepax Oymyiieit mpodecCHoHambHOM AesaTebHOCTH,
CBsI3aHHBIX C GU3UKOM, TIOATrOTOBKA K AabHelillieMy 00y4eHHIO B 3TOM HalpaB/ieHUH.

HocTrkeHue 3THX Liefeli obecrieunBaeTcsl pellieHreM CIeAYIOMKX 3a/iau B poLjecce U3y4eHus
Kypca ¢pU3MKU Ha ypOBHe cpe/iHero o01iero o6pa3oBaHUs:

npuobpeTeHre CUCTeMbI 3HaHUH 00 00X (GU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TeOPHSIX,
BK/IIOYasi MeXaHUKY, MOJIeKY/SIpHYI0 (U3UKY, 371eKTPOJUHAMHUKY, KBAaHTOBYHO (PM3UKY U 371eMEHTbI
acTpodu3uKy;

¢dbopmMHUpoBaHHe yMeHHI TIPUMEHSITb TeopeTUueckue 3HaHUs [/ OObsCHeHUs (U3NUeCcKUx
SIBJIEHUI B TIPUPO/Ie U /ISl TIPUHSITHS TIPAKTUYEeCKHX PeIlIeHNH B TIOBCeJHEBHOU JKH3HMY;

OCBOEHHEe CIIOCOOOB pellleHHs] pa3/IMuHBbIX 3aZiad C SIBHO 3aJaHHOW (PU3UYECKOW MOJesbio,
3a/1a4, Mo/Jpa3yMeBaroIMX CaMOCTOSITeNbHOe COo3/jaHre (U3NUecKoil Mofen, afleKBaTHOM YC/IOBUSIM
3a/lauy, B TOM YKCJ/le 3a/jau MH)KeHePHOTr0 XapaKTepa;

MOHMMaHWe (U3MUeCKMX OCHOB U TIPUHLWIIOB JeWCTBUS TEXHUYECKHUX YCTPOMCTB
Y TeXHOJIOTMYeCKUX TIPOLIeCCOB, UX BMSHUS Ha OKPY>KAIOL[YIO CPefy;

OBJIaJileHe MeTO/laMM CaMOCTOSITeJIbHOTO TIJIAHMPOBAHMS W TIPOBefieHHsl  (hHU3MUeCcKuX
JKCTIepUMEHTOB, aHa/lvM3a W UHTeprnpeTalyd UWHQPOpPMalLMH, OfpeJiesieHUsi  JOCTOBEPHOCTH
TIO/Ty4eHHOTO pe3y/IbTara;

Co3/laHMe YCJOBUN [i/Is pPa3BUTHSL YMEeHWM TMPOeKTHO-WUCC/e[j0BaTe/IbCKOM, TBOPUeCKOU
JlesATeJIbHOCTH; pa3BUTHe HHTepeca K cdepaM TmpodeccMoHaNbHON [IesSTelbHOCTH, CBS3aHHOM C
(hbY3MKOH.

MECTO YYEBHOI'O ITPEJIMETA «®N3UKA» B YYEBHOM IIJTAHE

B cootBerctBu ¢ ®I'OC COO yriy0s€HHBIM YPOBEeHb H3ydeHHUs yueOHOro mpeaMeTa
«®u3uKa» Ha ypoBHe cpejHero obijero ob6pa3oBaHusl BbIOMpaeTCs: 00yJaromUMUCS, M/IaHUPYIOLMU
NIpO/i0/DKeHre 06pa3oBaHUs IO CreLUaTbHOCTIM (PU3UKO-TeXHUUECKOT0 MPOpuIs.

YueOHBIM IJTAaHOM TIPelyCMOTPEHO u3yueHue (Gpr3nky B 06béMe 220 yacoB 3a rofi 00ydyeHusl.

INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«®U3NKA» HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA (YFJIYBJIEHHBII?'I
YPOBEHB)

OcBoenmne yuebHoro mnpeamera «®Pu3rKa» Ha YypOBHe cpeziHero o6iero oOpa3oBaHUS
(yrnyOnéHHbI  ypOBEHb) [JO/DKHO  00ecrieuMBaTh — JOCTH)KEHHE — C/IeAYIOIIUX — JIMYHOCTHBIX,
MeTarpeJMeTHbIX U MpeIMeTHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JIMUHOCTHBIE PE3YJ/IBTATHI

I'paxkmaHCcKoe BOCIIUTaHUE:

chOPMUPOBAaHHOCTb  TPaXKJAAHCKOW  MO3WI[MKM  OOyuarlIlerocs Kak  aKTUBHOIO
Y OTBETCTBEHHOTO uUjieHa POCCUICKOTro 0011[eCcTBa;

NIPUHSTHE  TPAJMIIMOHHBIX  O0I[eYe/IOBeUeCKMX TI'YMaHUCTUYECKMX W ZIeMOKPATHUeCKUX
LIeHHOCTel;



TOTOBHOCTb BEeCTH COBMECTHYIO [esiITeJITbHOCTh B HWHTepecax TPa)kJaHCKOTO O0OIecTBa,
y4acTBOBaTh B CAMOYTPaB/e€HUH U [J€TCKO-IOHOLIIECKUX OpraHu3aLysix;

yMeHHe B3aUMO/IeliCTBOBATh C COLIMaNIbHBIMA MHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKLIUSIMHU
Y Ha3HaueHUeM;

TOTOBHOCTb K T'YMaHUTapHOU 1 BOJIOHTEPCKOM [1esITe/TbHOCTH.

[TaTprioTHUecKoe BOCIUTaHKeE:

chOpMHPOBAHHOCTh POCCUMCKOM TPaXk/IaHCKON UIeHTUYHOCTH, IaTPUOTHU3MA;

L[EHHOCTHOE OTHOILIeHHWEe K TOCyJapCTBEHHbIM CHUMBOJIaM; [OCTWKeHusiM Poccumn B pu3svke
Y TEXHUKe.

[lyX0oBHO-HpPaBCTBEHHOE BOCIIUTAHUE:

Cc(OpMHPOBAHHOCTb HPABCTBEHHOT0 CO3HAHMSI, STUYECKOI 0 [IOBe/IeHNS;

CIOCOOHOCTh OL|eHMBATh CUTYalMI0 U TPUHUMAaTh OCO3HAHHBbIE pellleHHs, OPUeHTHDPYSCh Ha
MOpaJIbHO-HPaBCTBEHHbIE HOPMBI 1 [JEHHOCTH, B TOM YMCJIe B [1eSITe/IbHOCTU yUéHOro;

0CO3HaHHWe JTMYHOT0 BK/Ia/Jja B MOCTPOeHKe YCTOMUMBOrO OyIyIIiero.

JcTeTUYeCcKoe BOCIIUTaHUe:

5CTeTUYECKOe OTHOLIeHWEe K MHpPY, BK/KOYAs 3CTETUKY Hay4yHOrO TBOPUYECTBa, MPHUCYILIEro
¢bu3nyeckoil Hayke.

TpyzsoBoe BocniMTaHue:

VHTepecC K pa3/IMuHbIM cepam MpoecCUOHa/TIbHOW /1eATe/IbHOCTH, B TOM UMC/Ie CBS3aHHBIM C
¢u3MKON W TEXHUKOW, yMEeHWe COBepIlaTh OCO3HaHHBIM BBIOOp Oymyineli mnpodeccuun U
peany30BbIBaTb COOCTBEHHBIE )KM3HEHHBIE TI/IaHbI;

TOTOBHOCTb U CIOCOOHOCTH K 00pa3oBaHMI0O U camMooOpa3oBaHUIO B oOsacTv (U3MKK Ha
TIPOTSDKEHUU BCeU JKU3HU.

DKo0ruueckoe BOCIUTaHue:

cOpMUPOBAHHOCTh ~ SKOJIOTMUYECKOM  KYy/IbTYpbl, OCO3HaHHe TJI00aJbHOTO  Xapakrepa
9KOJIOTMUeCKUX Tpobiem;

MJIaHUPOBaHWE U OCYILeCTB/IEHUE [IeMCTBHUM B OKPY’Karolllel cpefile Ha OCHOBe 3HaHHWs Liesier
YCTOMUMBOIO Pa3BUTHS Ue/I0OBEUECTBa;

pacivpeHye OIbITa [esiTeJIbHOCTH 3KO0JIOTMUeCKOW HarpaBlIeHHOCTHM Ha OCHOBe WMEIOLIUXCS
3HaHWU N0 (PU3HKe.

LleHHOCTH HAyYHOT'O MO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33DEHHUs], COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
(bur3ruecKoil HayKu;

OCO3HaHMe LIEHHOCTU HAay4YHOW [eTellbHOCTH, TOTOBHOCTb B TIpOLieCCe M3y4YeHHUsl (PU3KKU
OCYILL{eCTB/ISATh POEKTHYHO U UCC/Ie/I0BATebCKYIO [esTe/IbHOCTh MHAWBUYAIbHO U B IPYIIIe.

B mpotiecce AOCTWKeHUsT IMUHOCTHBIX Pe3y/IbTaTOB OCBOEHHS TIPOrPaMMbI CPeJJHEro 001[ero
obpasoBaHusi 1o ¢u3MKe y OOYYarOLUXCsS COBEPIIEHCTBYETCS IMOYUOHA/AbHBIU UHMeweKm,
ripernosararoyii cGopMUpOBaHHOCTb:

CAMOCO3HAHUS, BKJIIOYAIOIIEr0 CMOCOOHOCTh TIOHMMaTh CBOE SMOL[MOHAIBHOE COCTOSIHUE,
BU/IETh HaTpaBJ/ieHUsI Pa3BUTHsI COOCTBEHHOM IMOIMOHAILHOM Cepbl, ObITh yBepeHHBIM B cebe;

camopezynupoeaHusl, BK/IOYAIOILero CaMOKOHTPOJ/Ib, YMeHHe NIPUHUMAaTh OTBETCTBEHHOCTh 3a
CBOE TIOBeZieHWe, CIIOCOOHOCTb AaalTUPOBATHCS K SMOL[MOHATBHBIM HM3MEHEHUsM W TIPOSIBJISATH
TMOKOCTb, OBITb OTKPBITHIM HOBOMY;

G6HymMpeHHell Momueayuu, BK/IIOUalollell CTpemjeHWe K [JOCTI)KEHUIO LieM U  yCIexy,
OINTUMM3M, MHULIMaTUBHOCTh, YMEHHe /1eliCTBOBaTh, UCXOAS U3 CBOUX BO3MOXKHOCTEW;

SMnamuu, BKJIOUYAIOIIEH CIOCOOHOCTh TIOHMMATh SMOLIMOHABHOE COCTOSIHWE —[JpYTHX,
YUHUTBIBATh €r0 MPH OCYLLeCTBIeHUH 00I1leHHsI, CIOCOOHOCTh K COYYBCTBUIO M COTIEPEKXHUBAHUIO;

COYUA/bHBbIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BLICTPAWBaTh OTHOLIEHHSI C JIPYTUMH
MObMHU, 3a00TUTHCS, TIPOSIB/ISTH HHTEPeC U pa3pellaTb KOHQIUKTHL.

METAIIPEIMETHBIE PE3YJIbTATbDI
YHuBepca/bHbIe I03HaBaTe/IbHbIE [[eHCTBUA



Ba3zoeble no2uueckue oeticmeusi:

CaMoCTOSTe/IbHO  (OPMYJ/IMPOBaTh U aKTyaJM3UpOBaTh IpoOsieMy, paccMaTpuBaTh —eé
BCECTOPOHHE;

oTipeiesisiTh 11811 AesITe/IbHOCTH, 3a/laBaTh MTapaMeTPhl U KPUTEPUU UX [JOCTKEHUS;

BBISIB/IATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMaTPHUBAEMBbIX SIBJIEHHSIX;

pa3pabaThiBaTh TJIaH pellieHus] TIPo06/ieMbl C YUETOM aHa/lM3a UMEIOI[UXCS MaTepUaabHBbIX U
HeMaTepHaJIbHBIX PeCypCOB;

BHOCUTh KODPEKTHBBI B [IeSITe/IbHOCTh, OlLIEHWBAaTh COOTBETCTBUE pe3y/bTAaTOB LIe/saMm,
OLIEHUBATh PUCKH TIOC/Ie/ICTBUM eI Te/TbHOCTH;

KOODJAWHUPOBaTh M  BBIMOMHATL pabOTy B  YCAOBUSX  peajibHOTO, BUPTYa/TbLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/I€HCTBUS;

pa3BHBaTh KpeaTUBHOE MBIILIJIEHHe TIPU pellieHUH KU3HEeHHBIX MpobJiem.

Ba3zoeble uccnedoeamenbcKue oeticmeusi:

BJIa/leTh HAyUHOW TePMHUHOJIOTHEH, K/TFOUeBbIMU MTOHATUSIMHU U MeTo/laMi (hH3UUecKOi HayKu;

B/Ia/IeTh HaBbIKaMM yueOHO-MCC/IeZIOBaTeIbCKOM U TIPOEKTHOM [JiesSTeTbHOCTH B 0071acTH
(GbU3MKY; CITOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITE/IbHOMY TIOMCKY METO/IOB pellleHust 3afiau
(U3UYeCKOTo COofiep>KaHus, TPUMEHEHHIO Pa3/IMYHbIX METOZOB TI03HAHUS;

B/aZleTb BUJIaMH [leATeTbHOCTH TIO TIOJIyYeHWIO HOBOTO 3HAHHUS, ero WHTeprpeTaliy,
npeoOpa30BaHUI0 U TIPUMEHEHUIO0 B pa3/IMUHBIX YUeOHBIX CHUTYal[UsiX, B TOM YKC/e MPH CO3JaHUd
yueOHBIX TIPOEKTOB B 00/1aCTH (DU3UKH;

BBISIBJIATh TIPUUMHHO-CJ/IeZICTBEHHbBIE CBSI3U M aKTya/IM3UPOBaTh 3a/lauy, BBIIBUTaTh THITOTE3Y eé
pellieHus], HaXOAUTh apryMeHTBbI i [OKa3aTelbCTBAa CBOMX YTBEPXKIEHHWH, 3aJaBaTh IapaMeTphbl
Y KDUTEPUH PellIeHus;

aHa/IM3UPOBATh TOJyUeHHbIe B XO/le pellleHUs 3a/jlauM pe3y/ibTaThl, KPUTHUECKH OLleHUBaTh UX
[IOCTOBEPHOCTB, TTPOTHO3UPOBATh N3MeHEeHHe B HOBBIX YCIOBUSIX;

CTaBUTb W (OPMYIMPOBaTh COOCTBEHHBIE 33/jaul B 00pa30BaTe/IbHOM [1eATeTbHOCTH, B TOM
YKC/ie TIPU U3ydeHuH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYalL[HsIM, OLIeHUBaTh IPUOOPETEHHBIM OITbIT;

yMeTb TIepeHOCUThb 3HaHUs 10 (PU3HUKe B MPAKTUUECKY 00/1aCThb )KU3HeAesITeTbHOCTH;

yMeTb UHTeTPHPOBATh 3HaHUs U3 Pa3HBIX TIPeIMEeTHBIX 00JacTei;

BBIJIBUTaTh HOBbIE M/IeH, TTpe/jlaraTh OpUrHHA/IbHBIE TIOXO0bl U PEeIeHUs]; CTABUTh TPO0/IeMBI
Y 3a[jaui, AOMYyCKaroIlie abTepHAaTUBHbIE PellleHusl.

Paboma c uHgopmayueti:

B/IafieTb HaBBbIKAMM TI0/yueHus: UHQopMauu (HU3UUeCKOTo COZepXaHUs W3 MCTOYHUKOB
pa3HBIX TUIIOB, CAMOCTOSITE/THHO OCYIIECTB/IATh TOWCK, aHAU3, CUCTEeMATHU3al[Ui0 U UHTePIIPeTaluio
vH(MOpMaliY Pa3TUYHBIX BUI0B U (OpM TIpeCTaB/IeHNs;

OLIEHMBATh JIOCTOBEPHOCTH MH(OPMaIHH;

WCII0/Ib30BaTh Cpe/iCTBa MH(MOPMALIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUM B pellieHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3alMOHHBIX 3aj@au C coOsojeHreM TpeboBaHUM
9PrOHOMHUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypCoCOepe)keH s, TIPABOBLIX U 3TUUYECKUX HOPM,
HOpM MHGMOPMAI[MOHHOM 06e30I1aCHOCTY;

Co3/laBaThb TEKCThl (PU3NUYECKOT0 COepKaHUsl B pa3/inuHbIX (hopMarax C yuéTOM Ha3HaueHUs
vHbOpMallMMd W 1Ie/leBOM  ayJuUTOpuUM, BbIOMpas ONTUManbHyr0 (OpMy TIpeACTaBleHUs U
BU3yaIM3al[iu.

YHuBepcasbHbIe KOMMYHHKATHBHbIE J1eiCTBUS

Oo6weHue:

OCYIL[eCTBJISATh 00LI[eHNe Ha YpOKaX (PM3MKU U BO BHEYPOUHOM JIesiTe/TbHOCTH;

pacrio3HaBaTh MPeAroChlIKA KOHPIUKTHBIX CUTYaLUi U CMSITUaTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3/1araTh CBOIO TOUKY 3PEHUsI C UCTIONb30BaHUEM SI3bIKOBBIX CPE/ICTB.

CoemecmHas oesime/sibHOCMb:

TIOHMMAaTh ¥ UCIT0J/Ib30BaTh MPeUMYyIleCTBa KOMaH/[HOW U UHAVBHU/yaTbHON paboThI;

BbIOMpaTb TEMAaTWKy W METO[bl COBMECTHBIX [JEWCTBHM C YYETOM OOIIMX HHTEPeCOB
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Y BO3MOKHOCTeH KaK/I0T0 WieHa KOJ/UIeKTHBa;

MPUHUMATh L€/l COBMECTHOU JesiTeJIbHOCTH, OpPraHW30BbIBaTh M KOOPAWHHPOBAThH JE€WCTBUS
10 €8 TOCTW)KEeHHUIO: COCTaBJIATh IJIaH [IeHMCTBUM, pacrpe/essaTh PO C YYETOM MHEHWH YYaCTHHUKOB,
00cy>KJaTh pe3y/bTaTbl COBMECTHOM paboTh;

OL|eHMBaTh KaueCTBO CBOEro BK/Ia/la M Ka)KAOT0 YJYaCTHWKA KOMaH/bI B O0OIIWI pe3ysbTaTr 1o
pa3paboTaHHBIM KPUTEPHSIM;

npejijlaraTb HOBBIe IIPOEKTHI, OLIeHWBAaTb HJeH C IMO3WLMM HOBU3HBI, OPUTMHAIbHOCTH,
MpaKTUYeCKOW 3HaYMMOCTH;

OCYILIeCTBJIITh [TO3UTHMBHOE CTpaTeruyeckoe IOBeZleHWe B Pas3/IMUHbIX CUTYaLUsiX, IPOSIB/IATH
TBOPYECTBO 1 BOOOpa)keHUe, ObITh MHULIUATHBHBIM.

YHuBepca/nbHbIe pery/IiTUBHbIE AefiCTBUS

Camoopzanusayus:

CaMOCTOSITE/IFHO ~ OCYLL[eCTB/IATh T03HABaTeIbHYI0 [IesiTeIbHOCTE B obmacty  pu3uKu
Y aCTPOHOMHUH, BBISIB/IATH TIPOO/IeMbI, CTaBUTb U (JOPMYIMPOBaTh COOCTBEHHbIE 3a/laul;

CaMOCTOSITEJIbHO COCTaB/ISITh IIJIAaH pelleHWs pacyéTHbIX M KayeCTBeHHbIX 3afiady, IIaH
BBITIO/THEHUSI TIPaKTUUeCKOM paboThl C yUTOM MMEIOIIMXCsI peCypCOB, COOCTBEHHBIX BO3MOXXHOCTeN U
MpeArnouTeHUH;

[laBaThb OLIEHKY HOBBIM CUTYaLUsiM;

pacIMpsATs paMKU yueOHOT0 1pejMeTa Ha OCHOBE JIMYHBIX Mpe/II0YTeHH;

JieflaTb OCO3HAHHBIM BLIOOp, apryMeHTHpPOBAaTh ero, OpaTb Ha cebsi OTBETCTBEHHOCTh 3a
pellieHue;

OLIeHUBATb NTPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh (POPMHPOBAHHUIO U MPOSIBJIEHUIO IIHMPOKOW 3PyAULMK B 007acTH (HU3HUKH,
TOCTOSTHHO TOBBIIIATh CBOM 00pa3oBaTesibHbIN U Ky/IbTypHbIN YPOBEHb.

CamoKOHmMpo/1b:

[laBaTb OLIeHKY HOBBIM CHTyallisiM, BHOCHUTb KOPPEKTHUBBI B JeSTe/JbHOCTb, OL€HUBAaTh
COOTBETCTBHE Pe3y/bTaTOB LieJIsIM;

B/Ia/leTb HaBblKaMM [103HaBaTelbHOM pedeKCMY KaK OCO3HaHHWSl COBepllaeMbIX JeUCTBUU
Y MBIC/IMTE/IbHBIX MPOLIeCCOB, UX Pe3y/bTaTOB U OCHOBAHWM; UCIO/b30BaTh NPUEMBI pedieKcUd IJist
OLIeHKH CUTYalliH, BIOOpa BEPHOTO pellieHus;

yMeTb OL|eHUBaTh PUCKU U CBOEBPEMEHHO IPUHUMATh peLleHUs 110 UX CHU)KEHUIO;

IIpunssimue ce6s u dpyaux:

NIpUHUMATH Cebsi, TOHMMast CBOW HeZIOCTAaTKH U IOCTOUHCTBA;

MIPUHUMATh MOTUBBI U a@pI'YMEHThI JPYTUX NPY aHa/lu3e pe3y/bTaToB JesaTe/lbHOCTY;

TIPM3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLINOKH.

INMPEAMETHBIE PE3YJ/IbTATbBI

B mipotiecce usyueHus Kypca GpU3MKU yriay0/8HHOTO YPOBHS 00yUarOIIUiACs HayunuTCS:

TOHUMAThb PO/b (PU3UKKU B IKOHOMUUECKOM, TeXHOJIOTUUeCKOU, SKOIOrMUeCcKoM, ColfuaibHONU U
3TUUeCKON cdepax [eATeMbHOCTH UYe/iOBeKa; pOJib ACTPOHOMHHM B TPAKTUUYECKOW MesTeTbHOCTH
ye/ioBeKa WM Jla/ibHeIIeM HayyHO-TeXHUUECKOM pa3BUTHH; POJib U MeCTO (DU3MKU B COBPEMEHHOMU
HayuyHOM KapTWHe MHpa; 3HaueHHe OIucaTe/bHON, CUCTeMaTHU3Upymolleld, OOBICHUTE/NLHOU U
MPOrHOCTUYeCKOW (yHKUMM (U3UUecKol TeopUM — MeXaHWKH, MOJeKy/IspHOW  (H3UKH,
TePMOAVHAMUKH, 3/IeKTPOJUHAMUKH, KBAHTOBOU (DM3UKH; PO/Tb PU3HNUYeCcKoi Teopru B (HOPMUPOBAHUU
npeJcTaB/ieHnd 0 (pH3UUYeCcKod KapTHHe MHpa; B 00IeM psily COBPEMEeHHBbIX eCTeCTBeHHOHAYYHBIX
rpe/iCTaB/IeHUM O TIPUPOJE;

pa3nuuaTh yC/I0BUSI TIPUMEHUMOCTH Mojenell (u3NYecKux Te/l U TPOLIeCCOB (SIBJIEHUM):
VHepI[a/ibHas CUCTeMa OTCUYéTa, abCOFOTHO TBEPZOE Tes0, MaTeprabHasi TOUKa, PABHOYCKOPEHHOe
JIBIDKeHHe, CBOOOIHOe MajieHuWe, MOJeNH rasa, >KUAKOCTH W TBEPAOTo (KpUCTA/UTMYECKOTO) Tena,
WJiea/ibHbIM a3, TOUEUHBIM 3aps], OHOPOJHOe 3/eKTpUUYecKoe T0Jie, OHOPOJHOE 37eKTpUYecKoe U
OJJHOPOZHOEe MAarHWTHOe TIOJsl, TapMOHWYeCKHe Kosyie0aHWs, MaTeMaTHUeCKUd MasiTHUK, W/lea/bHbINA
NIPY>KUHHBIA MasiTHUK, TapMOHWUECKHe BOJIHBI, W/ea/bHbIA KoJiebaTe/bHbIM KOHTYP; MOje/IeM aTtoMa,
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aTOMHOTO 5i7ipa ¥ KBAHTOBOM MOJIeJIN CBeTa;

pa3myath yCaoBUsS (TpaHULbl, 007acTH) TPUMEHMMOCTH (PU3HUUeCKUX 3aKOHOB, TIOHMMAaThb
BCeoOLMi XapakTep (yHaMeHTaIbHbIX 3aKOHOB M OTPAHIMYEHHOCTD UCTIO/TH30BaHUS YACTHBIX 3aKOHOB,;

aHa/IM3UpOBaTh M OOBSICHATH MeXaHWUYeckue TIPOLIeCChl W SIBJIeHHWsl, WCII0/Ib3ysi OCHOBHBIE
MOJIOKEHUsT M 3aKOHbl MeXaHWKM (OTHOCUTENbHOCTh MeXaHWYeCKOro [JBWKeHus, (HopMyJibl
KMHEMaTHKHU PaBHOYCKODEHHOTI'O JIBM)KeHHs1, 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOI'O TATOTEHUS], 3aKOHBI
COXpaHeHHs UMITy/IbCa U MeXaHUYeCKOW SHeprvu, CBsi3b PabOTHI CH/IbI C U3MEHEeHHeM MeXaHHueCKon
SHEepruM); MNpyd 3TOM MCIO/Ib30BaTh MaTeMaTUUeCKOoe BbIpaKeHHE 3aKOHOB, yKa3blBaTb YC/IOBUS
MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, BTOPOTO U TpPeThero 3akKOHOB HbIOTOHA, 3aKOHOB COXpaHeHHsl
VMITy/IbCa U MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TATOTEHUST; 3/IeKTPOMarHUTHBIE MPOLIeCChI U
SIBJICHUSI, WCIIO/Ib3Ysl OCHOBHBIE TIOJIOKEHWS] Y 3aKOHbI 3/1eKTPOJAMHAMUKM, 3aKOH COXpaHEeHWs
3/IeKTPAYECKOro 3apsja, cuiaa AmMmepa, cua JlopeHlia, 3aKOH 3/1eKTPOMarHUTHOM MHAYKLUU, TIPaBUTIO
Jlenua, cBs3b 3/JC caMOMHAYKLMU B 37IeMeHTe 3/IeKTPUYeCKOM LIeMH CO CKOPOCTbIO U3MEHEeHHsI CUJIbI
TOKa;

pasnuyath yC/IOBUSL TPUMEHHMMOCTH Mogenield (U3NYeCcKMX Tesl U TPOLeCcCOB  (SIB/IEHUN):
O[JHOPOJHOe  3/IeKTpUUeCcKoe U  OFHOPOJHOe MarHuTHOe 10/, TapMOHWYecKde —KosiebaHus,
MaTeMaTUyeCKUd MasTHUK, WZea/bHbl TPY)XWHHBbIM MasTHUK, TapMOHWYECKWe BOJHBI, W/eabHbIA
KosebaTeIbHbIN KOHTYD; MOZesieli aToMa, aTOMHOT'O sifipa Ml KBAHTOBOM MO/Ie/! CBeTa;

aHa/M3UpOBaTh U OOBSICHATH TETUIOBble TIPOLIECCHI U SIBJIEHHS], MCIIO/b3yss OCHOBHBI®
nosioxxeHuss MKT 1 3aKOHBI MO/eKY/IIpHOM (DM3KMKU Y TEPMOJVMHAMUKU (CBSI3b JaB/ieHUs1 UlealbHOr0
rasa co CpefjHer KWHETMYEeCKOM SHepruei TervioBOrO ABW)XKEHUSI M KOHLIeHTpaLel ero MOJIeKyJl,
CB$I3b TeMIIepaTypbl Bell|eCTBa CO Cpe/jHel KNHEeTUUeCKOU SHepryeld TeIVIOBOro JABVDKEHHs ero YaCTHL], CBS3b
JlaB/IeHUs] WJlea/lbHOTO Tras3a C KOHLeHTpaLued MOJIeKyJl U ero TeMIlepaTypod, YpaBHEeHHe
MenpeneeBa—KaneiipoHa, nepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHeHUs] SHEPIUU B TEIVIOBBIX
rporjeccax); IMpyd 3TOM MCII0/Ib30BaThb MaTemMaTHyecKoe BbIpDaKeHHe 3aKOHOB, yKa3blBaTb YC/IOBHUS
NPUMEHUMOCTH ypaBHeHUs] MeH/ieneeBa—KranelipoHa;

aHalM3VUpoBaTh M OOBSICHATH 3/ME€KTPUYECKUe SIBJIeHUs, HCIIO/Ib3ys] OCHOBHBIE TIOJIOXKEHHUS
Y 3aKOHBI  3JIEKTPOJIMHAMMKM (3aKOH COXpaHeHWsl 3/IeKTPUYeCKOro 3apsja, 3akoH KysoHa,
MOTEeHLIMA/IbHOCTD 3/IeKTPOCTAaTUUeCKOr 0 I10JIs1, NPUHLMII CYIIePIO3ULIMKA 3/IeKTPUUeCKUX T0JIeH, TIPU
5TOM YyKasblBasi yCJOBMSI TPUMeHMMOCTU 3akoHa KysioHa; a Takke TNpakTUUeCKd BaKHbIe
COOTHOILIeHUs: 3aKoHbl OMa [ yvyacTKa Lied U /s 3aMKHYTOM 3/1eKTPUUecKOW Lieru, 3aKOH
Ixoyns—Jlenua, npasuia Kupxroda, 3akons! ®apagest /151 371eKTPO/IU3a);

aHalM3UpoBaTh M OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, HCIIO/b3Yysl TIONOXKEHUs
KBAaHTOBOM ()M3MKU (ypaBHeHHe DWHIUTelHa A1 QoTo3(deKTa, nepBblii U BTOpoM noctynatel bopa,
NIPUHLIMIT COOTHOILIEHWsI HeompezienéHHocTeli ['eli3eHOepra, 3aKOHbI COXpaHeHUs 3apsiloBOTO U
MacCOBOT0 YMCeJl M SHEPTUH B SIIePHBIX PeakLUsaX, 3aKOH PaJM0aKTUBHOIO pacraza);

ONMUChbIBaTh (pM3MYeCKHe TIPOLeCChl W SIBJIEHWsl, WCMO/b3ys BeJWUMHBL I1epeMellleHue,
CKOpPOCTb, YCKOpeHHWe, UMITYJ/IbC TeJla U CUCTEMBI TeJl, CUjla, MOMEHT CUJIbl, jaB/ieHNe, MOTeHUa/lbHas
JHeprus, KWHeTHuecKas SHeprusi, MexaHuueckas 5Heprusi, paboTa CH/bI; LIEHTPOCTPEMUTENBHOE
YCKOp€eHUe, CUIa TSDKeCTH, CUa YIIPYroCTH, CHjla TPeHHs, MOLHOCTb, SHEprusl B3aUMO/eNCTBUS Tena
¢ 3em/éii BO/M3M €€ TOBEPXHOCTH, SHEpPrysl ynpyroi AedopMaijiy NPYKUHBI; KOJMUECTBO TEeTJIOTH,
abcomtoTHasi Temreparypa Teja, paboTa B TepMOJUHaMHKe, BHYTPEHHsiI SHEPrUs H/eanbHOTOo
0JJHOAaTOMHOTO ra3a, paboTa u/eanbHOro rasa, OTHOCHTe/IbHAs! BAKHOCTh Bo3zyxa, KI1/I ugeansHOro
TeIUIOBOTO JIBUraTesIsl; 3JIeKTPUYeCKOe T10J1e, HalpsKEHHOCTh 3/1eKTPUUeCKOro M0JIsl, HalPSPKEHHOCTD
IoJII TOYEYHOro 3apsifia WIM 3apsUKeHHOrO 1lapa B BaKyyMe U B [M3JIEKTPUKe, IIOTeHLUasl
3JIEKTPOCTATUYECKOTO M0/, Pa3HOCTb IOTEHLUA/IOB, 3JIEKTPOABWXKYLAs CW/la, CWIa TOKa,
HalpsDKeHUe, MOLLHOCTb TOKa, 3JIeKTpuYeckass €MKOCTb IJIOCKOIO KOHJIeHCATOpa, COIIPOTHBIIEHHE
ydyacTKa Lenu C [0C/Ie[0BaTe/JbHbIM W Tapajule/ibHbIM COeJVHEHWEM Ppe3UCTOPOB, SHEprus
3JIEKTPUYECKOro I0JIs1 KOHZIeHCaTopa;

OMNHUChIBaTh (PM3MYecKre TPOLIeCChl U SIBJIEHUS, MCMO/b3ysl BeJMUMHbL: HaIpsKEHHOCTD
3/IGKTPUYeCKOro  IoJisg, IOTeHLMaa  3/eKTPOCTaTU4eCKOro  IoJis, PasHOCTb  ITOTEHLUasIoB,
5/IEKTPOJBWKYILAs CWla, WHAYKLMS MarHUTHOIO [0/, MAarHWUTHBIM TIOTOK, cuaa Awmrepa,
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WHAYKTUBHOCTb, 3JIEKTPO/IBKYILasi CH/a CAMOWHAYKLMU, SHEPrysi MarHUTHOTO T0Jisi TIPOBOJIHUKA C
TOKOM, PeJISTUBMCTCKUNA UMIIYJ/IbC, TIO/HAsl SHEePTHsi, SHeprusi MoKosi CBOOOIHONM YaCTHULIbl, SHEPTUS U
HUMITyJIbC (DOTOHA, MAaCCOBOE UKMCJIO U 3apsi/l iAjpa, SHeprusi CBSI3U sipa;

00BSICHATH 0COOEHHOCTH TPOTeKaHUsl (PU3NUeCKUX sIB/IEHHI: MeXxaHUUecKoe JBIKeHHUe, TeryioBoe
JIBIDKEHHE YaCTUI] BeIjeCTBa, TETUIOBOe PaBHOBecHe, OPOYHOBCKOe [BWKeHUe, auddy3usi, UcrapeHuve,
KWTIeHHe Y KOH/leHCallysl, TUlaB/ieHre M KPUCTa/IM3aliysi, HarpaBIeHHOCTh Teriornepeaadn, 31eKTpU3aLyst
TeJl, SKBUTIOTEHL[UA/TbHOCTb MIOBEPXHOCTH 3apPsDKEHHOTO TIPOBO/IHUKA;

OoTipe/ie/iATh HarpaB/ieHWe WHAYKLUM MarHUTHOTO TI0JIsi TIPOBOJHKKA C TOKOM, CHJIbI AMIiepa U
cusnl JIopeHua;

0OBSICHATL OCOOEHHOCTH TIPOTeKaHWs (M3WUeCKUX SIBJIeHUM: 3/1eKTPOMarHUTHasi WHAYKLUS,
CaMOUHJYKIUSI, pe30HaHC, UHTepdepeHLMs BOJH, Audpakiusi, JUCTepCHs, TMOJHOe BHYTpPeHHee
oTpakeHue, ¢otosnekTpuueckuii 3pdexrt (poroaddexT), anbda- u OeTa-pacmagsl sgep, ramma-
n3yyeHue siziep; pusrueckue MPUHIUIIBI CIIEKTPA/ILHOTO aHa/ku3a v paboThI j1a3epa;

TIPOBO/IUTh UCC/e/J0OBaHHe 3aBUCUMOCTH OJHON (U3MUeCKOW BeJMUMHBI OT JpYyrod c
WCI0/Ib30BaHMeM TMPSIMBIX U3MepeHUi: TpU S5TOM KOHCTPYHMPOBaThb YCTaHOBKY, (UKCHPOBAThb
pe3y/abTaTbl TOMYUYeHHOW 3aBUCMMOCTH (U3MUYECKUX BeJMUMH B BHje TpaduKOB C yuéTOM
abCOJTIOTHBIX TTOTPEITHOCTe U3MEePEeHUH, [ie/laTh BHIBO/IBI TI0 Pe3y/IbTaTaM UCC/IeZI0BaHuS;

TIPOBO/IUTh KOCBeHHbIe M3MepeHUst (PM3UUeCKUX BeJMUMH; TPY 3TOM BbIOMpPATh ONMTUMasIbHbIN
MeTOJ, U3MepPEeHUs], OLIeHUBaTh aOCOJ/IFOTHBIE U OTHOCHTE/IbHBIE TTOTPENTHOCTH TIPSMbIX U KOCBEHHBIX
V3MepeHu;

MPOBOJUTL OMbITHl TI0 TIPOBEPKe TMpeJJ/IOKeHHOM TUIOoTe3bl: IJIaHUPOBaTh SKCIIePHUMEHT,
coOUpaTh 3KCIIEePUMEHTA/IbHYIO YCTAaHOBKY, aHa/IM3UPOBATh M0JTyYeHHbIe pe3y/IbTaThl U /IellaTh BBIBO/
0 CTaTyce Tpe//I0)KeHHOW TUIOTe3bl;

cobsro1aTh TIpaBW/Ia 0e30TacHOrO TPYZA TIPH NPOBeJeHNU MCC/IeJOBaHUM B paMKax yueOHOro
JKCTIepUMEHTa, TIpaKTHKyMa U y4eOHO-MCCIe[joBaTebCKOM UM TIPOEKTHOM  /IeiTeIbHOCTH  C
HCII0JIb30BaHHUEM U3MEPUTE/bHBIX YCTPOMCTB U J1ab0paTOPHOro 000pyA0BaHKS;

pellaTh pacyéTHbIe 3a/aud C SIBHO 3aJaHHOM W HesIBHO 3a/laHHOM (pU3MuecKol MOJe/bio: Ha
OCHOBaHWMH aHa/l3a yCJIOBHsi 0O0CHOBBIBATh BHIOOD (hM3MUECKON MOJiesH, OTBevarollell TpeboBaHUsIM
3ajjaui, TIPUMeHSTb (POPMYJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX Teopuil Mpu
WCMO/b30BaHUM MaTeMaTUYeCKMX MeTO/I0B pellleHusi 3ajay, TPOBOJUTb pacuéTbl Ha OCHOBAHUHU
HMMEIOLUXCS IaHHBIX, aHa/U3MpOBaTh pe3y/bTaTbl U KOPPEKTHPOBATb METO/bl pelleHusl C yuETOM
TOJTyYeHHbIX Pe3y/bTaToB;

pelllaTh KayeCTBeHHbIE 3a/laud, TpeOyrolMe TpUMeHeHHsI 3HAaHWM W3 pa3HbIX pa3/iesioB
IIKOJIbHOTO Kypca (PU3MKH, a TakK)Ke UHTerpalyy 3HaHUM W3 JPYTUX MpeIMeTOB eCTeCTBeHHOHAYYHOT O
LMK/a: BbICTPAMBAThb JIOTUUECKYHO LIETOUKY PpacCy>KJeHUil C OMopol Ha H3y4yeHHble 3aKOHbI,
3aKOHOMEPHOCTH U (pri3rueckue sBJIeHNUsT;

WCTIOb30BaTh TeOpeTUYeckre 3HaHWs [/ OOBSICHEHHSI OCHOBHBIX TIPUHIUIIOB pabOThI
W3MepUTEe/TbHBIX TPUO0POB, TEXHUUECKUX YCTPOMCTB U TEXHOIOTHUECKHUX MPOLIECCOB;

TIPUBO/IUTH TIPUMEPHI BK/Ia/la POCCUMCKUX U 3apy0eXXHbIX YUEHBIX-(PU3MKOB B Pa3BUTHE HaYKHU,
B 00bsICHEHHE TTPOLIeCCOB OKPYXKAIOIIero MUPa, B Pa3BUTHE TEXHUKH U TeXHOJIOTUH;

aHa/IM3UPOBaTh U OLeHWBAThb TIOCTEJCTBUS OBITOBOM U TIPOM3BOJCTBEHHOM [esTeTbHOCTH
yesloBeKa, CBS3aHHOW C (U3MUECKUMHU TIpOLleCCaMH, C TO3WLMM 3KOJIOTHUeCKOl 0e30mMacHOCTH,
rpe/iCTaB/leHU! O paloHalbHOM TPUPOJOMNO/b30BaHMY, a TaKXe pa3yMHOM MUCII0/b30BaHUU
JIOCTWKEeHUI HayKU M TeXHOJIOTHH 151 lallbHeHIIIero pa3BUTHs Yesl0BeueCcKoro o0IiecTBa;

MIPUMEHSITb Pa3/MuHble CIOCOOBI paboThl € HWHGOpMaIer (U3NUEeCKOTo COJepKaHUs C
WCMO/b30BaHWEM COBpPEMEHHBIX WH(POPMALMOHHBIX TEeXHOJIOTHM: TIpU 3TOM  HCIO/b30BaTh
coBpeMeHHbIe MH(OPMaI[OHHBIE TeXHOJIOTHH AJIsl TIONCKA, IepepaboTKu U TIpebsiBIeHUs] yueOHOU 1
HayYHO-TIOMY/ISIpPHOM UH(OPMaLK, CTPYKTYPUPOBaHUsI U UHTepIIpeTaluy UHPOPMaL1H, MOTyueHHON
Y3 Pa3/IMYHbIX UCTOUHMKOB; KPUTUUECKW aHa/IM3UPOBaTh I0/yuyaeMyr0 UH(OPMALIUIO U OLIeHUBaTh eé
JIOCTOBEpHOCTb, KAaK Ha OCHOBe HMEIOIIMXCS 3HaHMM, TaK M HAa OCHOBE aHalM3a HCTOYHMKA
vH(popMaLuu;

TIPOSIB/ISITh OpPraHW3al[MOHHbIE W TI03HABaTe/lbHbIe YMEHHsI CaMOCTOSITe/TbHOTO TIPUOOpeTeHHs
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HOBBIX 3HAHHUH B MPOL{eCCe BBITIOTHEHHS MTPOEKTHBIX U yueOHO-MCCIeoBaTeIbCKUX paboT; paboTats B
TpyTINe C UCTIOTHEHUeM pa3/IMUHbIX COL[MA/IbHBIX POJiel, TIaHupoBaTh paboTy TPYIIb], palliOHaIBLHO
pacripefiesifiTh [1esTeIbHOCTh B HeCTaHJAPTHBIX CUTYaLUsX, aJleKBaTHO OL|eHMBATh BK/aJ, KaX[Oro 13
YUaCTHUKOB TPYIIIIbI B pPellleHre paccMaTpUBaeMoi 1pob/iembi;

TIPOSIB/ISITE  MOTHBALMIO K Oyzyireii npodeccroHambHON [1eSTe/IbHOCTH T10  CITeLMaIbHOCTSIM
(PMBUKO-TEXHUYECKOTO TIPOQUIIS.

COJEPXXKAHUE YYEBHOI'O TIPEJMETA «®U3UKA» (YIJIYBJIEHHBIN
YPOBEHD)

PA3AEJI 1. PDU3NKA 1 METO/1bI HAYYHOI'O ITO3HAHUA

®dusrka — Hayka o0 mnpupofe. HayuHble MeToApl IMO3HAHUA OKpYy’Karollero mupa. Posb
5KCIIepUMeHTa ¥ TeOpUH B TpoLiecce MO3HaHUs IPUPO/Ibl. DKCIIEPUMEHT B (hH3UKe.

MogenvupoBanve ¢GU3MUeCKUX $SIBeHWM U mpolieccoB. HayuHble rumortesbl. Pusnueckue
3aKOHbI U Teopuu. ['paHuLIbl MIPUMEHUMOCTH (PH3UUECKHX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.

Pome u Mecto ¢u3uku B (OpPMUPOBAaHWM COBPEMEHHOW HAay4yHOM KapTWHbI Mupa, B
MPaKTUYeCKOH J1eITe/TbHOCTH JTI0/IeN.

PA3JEJI 2. MEXAHUKA
Tema 1. Kunemaruka

MexaHuueckoe ApwkKeHHe. OTHOCUTETbHOCTb MEXaHHUUeCKOro ABMKeHus. ChcTemMa OTCUETa.
Tpaektopus.

[TepemeliieHre, CKOpPOCTb (CpeAHsii CKOPOCTb, MrIHOBEHHasi CKOPOCTb) U YCKOPEHHe
MaTepHa/IbHOW TOUKH, WX TIPOEKI[MM Ha OCH CHUCTeMbl KOOpAWHAT. PaBHOMEPHOE U PaBHOYCKOPEHHOe
MIPSIMOJIMHEMHOE [IBIKEHHE.

I'padwku  3aBUCMMOCTHM KOODJWHAT, CKOPOCTH, YCKODeHWs, TIyTH U TepeMelleHus
MaTepHa/IbHOW TOUKH OT BPEMEHHU.

CBoboiHOe TIazieHue. Y cCKopeHHe CBOOOTHOTO TIa/IeHHUS.

KpuBonuHeliHoe ABWwKeHHe. [IBI)KeHHEe MaTepUaTbHOM TOUKH 0 OKPY)KHOCTH C ITOCTOSTHHOH
10 MOZY/I0 CKOPOCTBIO. YT/IOBasi CKOPOCTb, JIMHeWHasi CKOpocTh. Ilepuoj W yactora obpariieHws.
LIeHTpOCTpEeMUTETbHOE YCKOPEHHE.

Tema 2. iluHaMHKa

[MpuHLun oTHOCUTe/IbHOCTH ["anunesi. ITepBeiii 3akoH Hbr0TOHA.

NHuepranbHble CUCTeMbl OTCYETA.

Macca Tena. Cuna. IlpuHuun cynepriosuiuu cui. Bropoii 3akoH HetoToHa /1715 MaTepuaabHOU
TOUKU. TpeTrii 3akoH Hbl0TOHA /11 MaTepUabHbIX TOYEK.

3aKoH BCeEMUPHOTO TsaroTeHus. Cuma TskecTd. [lepBasi KocMuyeckast CKOPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buzbl TpeHusi (MOKOs, CKOJIbXeHUs], KaueHus). Cuna TpeHusi. Cyxoe TpeHue. Cuna
TPEHUsI CKOJIbKeHUsI U Cu/ia TpeHUs 1okosi. KoadduipeHTt TpeHus.

Tema 3. 3aK0HBI COXpaHeHUs] B MeXaHUKe

WMnynbc MaTepuanbHOM TOUKW (Tesla), CUCTEMbl MaTepuasbHbIX TOoueK. VIMIy/lbC CUIBbI U
H3MeHeHre UMITyJ/IbCa Tejla. 3aKOH COXpPaHeHUs1 UMITyJ/ibca. PeakTHBHOe JBH)KEHHe.

Pabora cuibl. MOIIIHOCTE CHJIBI.

KuneTnueckasi 3Heprusi MarepvaibHOH TOukd. Teopema 00 HW3MeHEHWMM KHUHETHUECKOH
SHEepruu.

[ToTeHumanbHast 3Heprusi. [loTeHIMaMbHasi SHEPrysl YIpyro AeOpMUPOBaAHHOW TMPY>KUHBI.
[MoTeHIManbHAasE SHEPTYs Tesia BOIM3U MOBEPXHOCTA 3eMJTH.

3aKOH COXpaHeHUs1 MeXaHWYeCKOW SHepruu.

PA3AEJI 3. MOJIEKYJ/IAPHASAI ®PU3NKA 1 TEPMOJNMHAMUKA
12



Tema 1. OCHOBBI MOJ/IeKY/IAPHO-KHHETHUECKOI Teopuu

OCHOBHBIE TIOJIO)KEHUsI MOJIeKYJ/ISIPHO-KUHeTUYeCKON Teopud W WX ONbITHOe 000CHOBaHMe.
BpoyHoBckoe aBwkenue. [uddysus. Xapaktep ABWKeHHs M B3aUMOJEMCTBUS YaCTHL] BellecTBa.
Mogenu CTpoeHUsI Ta30B, KUAKOCTeM W TBEPAbIX Tel U 00bsSCHEHHe CBOWCTB BelljeCTBa Ha OCHOBe
3TUX Mogeneld. Macca u pasmepsl Mmosiekys1. Konmnuectso Bewjectsa. [locTossHHas ABorazpo.

TeruioBoe paBHOBecHe. Temneparypa u eé usmepenue. [llkana temneparyp Lienbcus.

Mogens wupeanpHOro rasa. OCHOBHOe ypaBHEHME MOJIEKY/ISIDHO- KWHETUUeCKOM TeopuH
u/leasibHOTO rasa. AGCo/IOTHasi TeMIlepaTypa Kak Mepa cpefjHell KMHETHYeCKOW SHepryuu TerioBOro
[BIKeHUs vyacTtuy rasa. Illkana temmnepatyp KenbBrHa. I'a30Bble 3aKOHBI. YpaBHeHUe MeHjeneeBa—
Knanelipona. 3akoH [lanpToHa. M3omporieccel B HjealbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['padurueckoe rpeJcTaBieHre U30IIPOLIECCOB: M30TepMa, M30X0pa, h3obapa.

Tema 2. OCHOBBI TepMOAUHAMHMKH

TepMmoguHaMuueckass cuUcTeMa. BHyTpeHHSI1 SHeprusi TepMOJUHAMHUUeCKOW CHCTeMBbl WU
crocobbl eé m3MeHeHHWs. KommuecTBO TeryioThl U pabota. BHyTpeHHsisi SHeprusi OJHOATOMHOTO
WJeanbHOro rasa. Buppl Teruionepeziauu: TeIIONPOBOAHOCTb, KOHBEKLIUs, H3J/IydeHWe. Y Je/bHas
TeIJIOEMKOCTB BelljecTBa. KomuyecTBo TerioTel [py Tervionepeaaye.

[MTousite 06 aguabatHOM mporiecce. ITepBbIii 3aKOH TepMOJWHAMUKH. [IpuMeHeHUe TepBOro
3aKOHA TePMOJUHAMUKHU K U30I1poLieccam.

Bropoti 3akoH TepMoguHaMUKK. HeobpaTMOCTh TIPOL{eCCOB B MIPUPO/E.

TernoBele MawMHbL. [IpUHIMITBI 1€MCTBUST TEIVIOBBIX MalvH. [Ipeobpa3oBaHus SHEPrUd B
TeryioBbIx MammHax. KIT/I terioBoii marmumubl. Lukn KapHo u ero KIII. Okonoruyeckye mpobieMbl
TeIJIOSHEePreTUKHU.

Tema 3. ArperaTHnie COCTOsAHUA BellecTBa. Pa3oBbie repexoabl

[Tapoobpa3oBaHre U KOHZeHcalus. VcrapeHue W KumneHue. AOCO/IIOTHAsE U OTHOCHUTE/IbHAs
BJIQ)KHOCTh BO3AyXa. HacellleHHBbId map. YgenbHas Teruiota mapoobpa3oBaHusi. 3aBUCHMOCTh
TeMIlepaTypbl KUITIeHUs OT [aB/IeHUsI.

TBéppoe Teno. Kpucramivueckue u amopdHble Tesa. AHM30TPOMNUS CBOWCTB KPHCTa/IOB.
Kuzkue kpucrainbl. CoBpemeHHble MaTepuassl. [1naBneHue v KpucTta/vsanus. YenbHas Terviora
TJIaB/ieHNs. Y paBHeHUe TeryioBoro OasaHca.
demoucmpayuu

1. CBolicTBa HaCbIIIEHHBIX TIAPOB.
2. KurieHuve rpyu NOHWKeHHOM [jaBJIeHUU.
3. CriocobbI M3MepeHus BIaXKHOCTH.
4. HabstozieHrie HarpeBaHus U TJ1aB/IeHUs KDUCTA/NTMUeCKOTO BellecTBa.
5. leMOHCTpalusi KpUCTaJL/IOB.
JlabopamopHbie paGombi
1. OmnpeseneHne OTHOCUTETBHOM BIQ)KHOCTU BO3/yXa.

PA3AEJI 4. 3JIEKTPOJMUHAMUKA
Tema 1. D1eKTpocTaTHKa

OneKTpu3alus Tel. DIeKTpuueckuil 3aps. [IBa Bua 3/1eKTpUUeCKUX 3apsiioB. [IpOBOAHUKY,
[IM3JIEKTPUKU Y TIOJIYTIPOBOAHUKHU. 3aKOH COXPaHEHHs 3/IeKTPUYeCKOro 3apsja.

BsaumogerictBue 3apsifioB. 3akoH KynoHa. ToueuHblil 5/1eKTpUUeCKUM 3apsif]. JIeKTpuueckoe
nosie. Harnpspk€HHOCTH 37eKTpUYyeckoro Imnosisd. [IpyuHIMN CynepriosviuM 3/1eKTPUYecKuX I10JIei.
JInHWY HaTnIpsSKEHHOCTU 3/IEKTPUYECKOTO TTOJIS.

Pabota cun 3sekTpocTaTiyeckoro mosst. IloteHnuan. Pa3sHocTh moTeHIManoB. [IpoBogHUKY U
JV3NEKTPUKU B 3JIEKTPOCTAaTUYeCKOM noJie. JInsieKTpryeckasi IpOHUL[aeMOCTb.

OneKTpoéMKOCTb. KoHzeHcaTop. O/eKTPOEMKOCTb IIJIOCKOIO KOHJieHcaTopa. JHeprus
3apsUKeHHOI'0 KOH/leHcaTopa.
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TexHuueckue ycmpolicmea U  npakmu4eckoe npuMeHeHue:  3JIeKTPOCKOI,  3JeKTPOMETp,
3/IeKTpOCTaTHyecKasi 3alljuiTa, 3a3eMyleHHe 3/1eKTponprbopoB, KOH/eHCaTop.
emoncmpayuu
. YCTpOMCTBO Y NIPUHLIMII [IeMCTBUS 37IEKTPOMETPA.
. BzaumogericTBue Ha3/1eKTPU30BAHHBIX Tel.
. DJIeKTPUUEeCKOe T10/1e 3aPsKeHHBIX TeJl.
. [IpoBOHMKY B 3/1€KTPOCTaTUYECKOM IIOJIE.
. DJIeKTpoCTaTHyecKas 3allluTa.
. [IN3/1eKTPUKY B 3/1IEKTPOCTaTUYECKOM I10JIE.
. 3aBUCUMOCTb 3/IeKTPOEMKOCTU IIOCKOIO KOHJeHCaTopa OT IUIOLaAU IUIaCTHH, PacCTOSHUS
MeXX/ly HUMU U [IU3/1eKTPUUeCKOM IPOHULIAeMOCTH.
8. DHeprus 3apsUKeHHOI0 KOHZleHcaTopa.
JlabopamopHbie paGombl
1. VI3mepeHue 3/1eKTPOEMKOCTY KOH/IeHCATOopa.
2. CoeiviHeHre KOH/IEHCAaTOPOB B Oarapero.

NOOUTA WN -

Tema 2. ITocTOSIHHBIM 3/1IeKTPUUeCKUH TOK. TOKH B pa3/IMUHbIX cpefax

ONeKTpUYeCcKUi TOK. Y C/I0BUS CYLLeCTBOBAHMS 3JIEKTpUYeCcKoro Toka. Mictounuku Toka. Cuna
TOKa. [I0CTOSHHBIN TOK.

Hanpsikenuve. 3akoH OMa /151 yyacTKa LieTy.

OneKTpuyeckoe COMNPOTHB/IEHUE. Y7e/lbHOe COMpOTHBIeHUe BellecTBa. IlociegoBaTesbHOe,
rapasuie/ibHOe, CMelllaHHOe CoeJIMHeHre IIPOBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH /xoyns—1JleHria. MOLUHOCTD 3/1eKTPHUECKOTO TOKa.

O/AC 1 BHyTpeHHee COMpPOTHB/IEHWe MCTOYHMKA TOKa. 3akoH Oma /i MOJIHOW (3aMKHYTOM)
3/1eKTpruYeckoy Lenu. KopoTkoe 3aMbIKaHue.

O/NeKTpOHHas MPOBOJAUMOCTb TBEPZBIX MeTa/UIOB. 3aBUCUMOCTh CONPOTHBJIEHHs MeTaslIoB
oT Temneparypbl. CBepXIIPOBOAUMOCTb.

OneKTpUYecKuii TOK B BaKkyyMe. CBOMCTBA 3/1IEKTPOHHBIX ITyUKOB.

[MTonynpoBosHuku. CoOCTBeHHasi ¥ MPUMeCHasi TIPOBOJUMOCTD ITO/TYTIPOBOAHUKOB. CBOMCTBA
p—n-niepexo/ia. [TomynpoBofHUKOBEIE TIPUOOPBI.

O/eKTpUUeCcKuil TOK B paCTBOpax U paciijiaBax 3/1eKTPOJIUTOB.

ONeKTpOo/IUTAYeCKas AUCCOLMaLUs. D/IeKTPOJIU3.

OnekTpuueckuil TOK B rasax. CamMocCTosATe/NbHbIM M HecaMOCTOSATesbHbIM pa3psfj. MosHus.
[Tnasma.

TexHuueckue ycmpoiicmed u npakmu4eckoe npuMeHeHue: aMIlepMeTp, BOJBTMETpP, peocTarT,
WCTOYHUKU TOKA, 3/eKTpOHarpeBaTe/ibHble MPUOOPHI, 3/1eKTPOOCBETUTE/bHbIE TPUOOPEI, TEPMOMETP
COTIPOTUBJIEHUS], BaKyyMHbIN [UO0J, TEPMHUCTOPbl U (DOTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIA [AHOJ,
rajbBaHuKa.

JlaGopamopHbie pabombl
1. I3y4yenue napasiesbHOrO U I0C/1ei0BaTe/IbHOIO COeIUHEHUS.

Tema 3. MarauTHoe 1noJie. J/IeKTpOMarHuTHas UHAYKIMA.

[TocTtosiHHbIe MarHUTHLI. B3aumo/ielicTBHe MOCTOSSHHBIX MarHUTOB. MarHuTHoe nose. BekTop
MarHWTHOM WHAYKUMU. [IpUHLUI CyTNeprno3vulii MarHUTHBIX MoJied. JIMHUM MarHUTHOW WHIYKLIWU.
KapTuHa MHUI MarHUTHOM MHAYKLWH T10J1s1 TOCTOSTHHBIX MarHUTOB.

MarHuTHoe T107e MPOBOAHMKA C TOKOM. KapTWHa /AMHUN WHAYKLUM MarHUTHOTO TIOJIsSt
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOIO KOJ/bLEBOTO IIPOBOJHMKA, KATYLIKA C TOKOM.
B3auMogeiicTBre TTPOBOJHUKOB C TOKOM.

Cua Amriepa, eé MOZy/Ib Y HallpaB/leHUe.

Cuna JlopeHua, eé MOAy/ib U HarpaB/ieHue. [IBrKeHUe 3apspDKeHHOW YacTULbl B OHOPOAHOM
MarHuTHOM moje. Pabora cunbl JIopeHiia.

SIBeHVe 3MeKTPOMarHUTHOM UWHAYKUMU. [IOTOK BekTopa MarHUTHOM UWHAYKUuU. J/C

14



WH/JYKUWW. 3aKOH 3JIEKTPOMarHUTHOM UHAYKLUM Dapazest.
Buxpesoe snektpuueckoe rose. 3C UHAYKLMU B TIPOBOJHYUKE, ABMXKYLLEMCS [IOCTYIIaTe/IbHO
B OJJHOPO/IHOM MarHuWTHOM I10JIe.
[TpaBuno Jlenua. MHAYKTUBHOCTL. ABjeHne camouHAyKuuu. J/JC caMOUHAYKLWWA. DHEprus
MAarHUTHOTO I10J/151 KaTYILIKX C TOKOM. DJIeKTPOMarHUuTHOe I0J1e.
TexHuueckue ycmpolicmea u npakmuueckoe npumMeHeHue: TIOCTOsTHHbIE MarHUTHI, 3/IeKTPOMarHUTHI,
3/1eKTPO/BUraTe b, YCKOPUTEJIU dJIeMeHTapHbIX YaCTUL], UHAYKLIMOHHAS T1eYb.
Hemoncmpayuu
. OnbIT Dpcreja.
. OTK/I0HeHHe 3/IeKTPOHHOI'0 ITyUKa MarHUTHBIM T10JIEM.
. JINHUY VHYKJUM MarHWTHOT'O T10JIS1.
. BsaumogielicTBre IBYX POBOJJHUKOB C TOKOM.
. Cuna Amrnepa.
. SIB/IleHre 371eKTPOMarHUTHON MHAYKIWH.
. IIpaBuno Jlenna.
. 3aBucumocts 3IC MHAYKIMY OT CKOPOCTH U3MeHeHUs] MarHUTHOIO IT0TOKa.
fIBeHne caMOVMHIYKIMU.
JlabopamopHbie paGombl
1. WccnepoBanue siB/IeHUS 371eKTPOMAarHUTHOM UHAYKLUU.

L ®ENDOUTRA WN R

PA3JEJI 5. KOJIEBAHUSA U BO/THBI
Tema 1. MexaHnUyecK#e U 31eKTPOMarHUTHbIE KoJle0aHus

KonebaTenbHasi cucrema. CBoOojHBIE MexaHUUeCKHe KoeOaHusi. I'apMoHrueckre KoebaHusl.
ITepuoj, yacToTa, aMIUTUTYZA U ¢a3a KosebaHui. [Tpy>KUHHBIA MasiTHUK. MaTeMaTUUeCKUM MasiTHUK.
YpaBHeHHe TapMOHUYeCKUX KoseOaHmid. [IpeBpalijeHrie SHEPTryUU MPU rapMOHUYECKHUX KOJiebaHusIX.

KonebaTenbHblii  KOHTYp. CBOOOAHBIE 3/IEKTPOMarHuTHble Koje0aHUSI B HJeaJbHOM
KosiebaTesTbHOM KOHTYpe. AHa/IOTHSI MeX/y MeXaHMUeCKUMH M 3JIEKTPOMAarHUTHBIMU KOJieOaHUSIMH.
®opmysa TomcoHa. 3aKOH cOXpaHeHUsl SHepPTryu B U/jea/lbHOM KosiebaTeslbHOM KOHTYpe.

ITpencraBneHre O 3aTyXawImUX KoiebaHWsx. BbIHYXIeHHble MexaHW4Yeckre KosieOaHusl.
Pe3oHaHC. BbIHY>X/JeHHbIe 3/IeKTPOMarHUTHbIE KOleOaHUsI.

[TepemenHblii TOK. CHHYCOWZA/NBHBIM TepeMeHHbI TOK. MOIIHOCTh MepeMeHHOro TOKa.
AMIUIMTYJHOE U JIeMCTBYIOI1ee 3HaueHWe CUJIbl TOKa U HarpshKeHusl.

Tpancdopmarop. IIpowsBoicTBO, Tiepefaua W TOTpeOsieHHe 3/IEKTPUUYECKOW SHEepPruu.
OKo/IoTUUeCKWe PUCKM TIpM  TIPOM3BO/CTBE  3/1eKTPO3Hepruv. KysbTypa  MCIO/b30BaHUs
3/IeKTPO3HEPryy B TTOBCEIHEBHOM >KU3HU.

TexHuueckue ycmpolicmea u npakmuueckoe npumMeHeHue: TeHepaTop IepeMeHHOTo TOKa, JMHWUU
3/1IeKTporepezau.
Jemoncmpayuu
1. UccnepoBanue TmapamMeTpoB KoJiebaTeslbHOM CHUCTeMbl (TIPY>KUHHBIA WM MaTeMaTHUeCKUi
MasiITHUK).
. HabnogeHue 3aTyxaromux KoiebaHui.
. WiccneoBanme CBOWCTB BBIHYK/A€HHBIX KOJie0aHUH.
. Habmromenue pe3oHaHca.
. CBOOO/IHBIE 37IeKTPOMAarHUTHBIE KOJleOaHUsI.
. OcuunnorpaMMbl  (3aBUCMMOCTU  CW/IbI TOKA W HalpsDKeHWss OT  BpeMEeHM) it
3/IEKTPOMarHUTHBIX KOJIeOaHWA.
7. Pe3oHaHC mipu TOC/efOBaTellbHOM COEJUHEHUM pe3WCTOpa, KaTYLIKW WHAYKTUBHOCTU U
KOH/IeHCcaTopa.
8. Moenb IMHUY 3/1eKTpoIiepeiaun.

DUk WN

Tema 2. MexaHuueckue M 3/IeKTPOMarHUTHbIE BOJIHbI
MexaHuueckue BOJHBI, YCJIOBUSI pacripoctpaHeHus. [leprog. CKOpPOCTb pacripoCTpaHeHUs U
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JU/IMHa BOJHBI. [lomepeuHble W MpOAO/bHBIE BOMHBL. VIHTepdepeHLMs U AUdpakLys MeXaHUuecKHx
BOJIH.

3ByK. CKopocCTh 3ByKa. I'poMKOCTB 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIeKTPOMAarH|THbIe BOJIHbI. CBOMCTBA 3/IeKTPOMArHUTHBIX BOJIH: OTPa)KeHHe, MPeoMJIeHHe,
nosisipy3auus, fudpakuysi, uHtepdepeHLys. CKOpPOCThb 3/1IeKTPOMAarHUTHBIX BOJIH.

[ITkana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHte 3/IeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpyHIMIIBI paZiMoOCBA3KM U TesleBHUJeHUs. Paguosiokanus. O/IeKTPOMAarHWTHOe 3arps3HeHue
OKpY>Katolllel cpeJibl.

TexHuueckue ycmpolicmea U npAKmMuuyecKkoe npumeHeHue: My3blKalbHble HWHCTPYMEHTHI,
y/IbTPa3ByKOBasi JUarHOCTUKa B TeXHUKe U MeJULMHe, pajap, pajuolpruéMHUK, TeJeBU30p, aHTeHHa,
tesie¢oH, CBU-neus.

Hemoncmpayuu
1. Obpa3oBaHMe U PaCIpPOCTPaHEHUe MOTIePeYHbIX U TIPO/0/IbHBIX BOJH.
HabrozeHre oTpaxkeHusi U TpesioM/IeHHs MeXaHUUeCKUX BOJIH.
Hab6mrogenue naTepdepeHiun ¥ JUdpakiid MeXxaHHIeCKUX BOJTH.
3BYKOBOM pe30HaHC.
HabmtofieHre cBs131 TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUTUTY/I0M U 4aCTOTON KoJiebaHUH.

ANl

Tema 3. OnTuka

'eomeTprueckast ontuka. [IpsMonrHeliHOe pacripocTpaHeHre CBeTa B OZIHOPOAHOM cpefie. Jlyu
cBeTa. ToueuHbll UCTOYHUK CBeTa. OTpakeHHe CBeTa. 3aKOHbI OTPayKeHUs CBeTa.

[IpenomreHve cBeTa. 3aKOHbI MpesioM/IeHUs] cBeTa. AOCO/IOTHBIN TMOKa3aTesb TMpesIoM/IeHHsI.
ITosHOe BHyTpeHHee oTpakeHHe. IIpese/bHBIN yro/1 MOTHOIO BHYTPEHHET0 OTPayKeHUSI.

Hucnepcust cBeta. CrioXHBINA cocTaB 6esoro ceeta. LiBer.

BosHoBasi ontka. ViHTepdepeHniys cBeta. KorepeHTHble UCTOYHUKU. Y CIOBUS HaOJHO€HUS
MakCUMyMOB M MWHMUMYMOB B WHTep(epeHLIMOHHOM KapTHMHe OT [BYX CHH(a3HbIX KOTepeHTHBIX
VICTOYHUKOB.

Oudpakuus ceeta. [IudpakiyoHHas pemiéTka. Y CIoBHe HaOJMOAEHUs T/IaBHBIX MaKCHMMYMOB
TIpY NIa/leHUM MOHOXPOMaTHUeCKOro CBeTa Ha AU(paKkMOHHYO0 peléTKy. [lonspusanys cBeTa.

TexHuueckue ycmpolicmea U npakmuueckoe npuMeHeHue: OUKH, Jiyna, QoToanmapar,
MIPOEKL[MOHHBIM anmnapaT, MUKPOCKOII, Te/eCKOIl, BOJIOKOHHasl OMNTHKA, AU(PpaKL[MOHHAs pelIéTKa,
TIOJIAPOUL,
demoncmpayuu
1. TIpsimonvHelHOe pacrpoCTpaHeHue, OTPaXXeHHe U rpejiomieHne cBeta. OnTHyecKue MpruOOpHI.
[TonHoe BHyTpeHHee oTpakeHUe. Moziesib CBeTOBO/A.

WccnenoBaHve CBOMCTB M300pa’keHHH B JIMH3AX.

Moenn MUKpPOCKOTIa, TeJieCKora.

Habumtoenve nHTepdepeHIun CBeTa.

HaGsmomenue audpakiyy cBeTa.

HabsmrofeHue aucriepcuu cBeta.

[TosryueHue crieKTpa € IOMOILBIO ITPU3MBI.

. INonyyeHue crieKTpa C TOMOLbIO AU(PAKIIMOHHOMN PeII&TKY.
JlaGopamopHbie pabombi

1. OnpesiesieHye AJIMHbI CBETOBOM BOJIHBI.

©CENDU A WN

PA3JEJI 6. KBAHTOBAS ®U3UKA
Tema 1. D/1eMeHTbI KBAHTOBOW ONTHKH

@otoHbl. Popmyna [lnaHka cBs3M 3Hepryuu (POTOHA C €ro yaCTOTON. DHEeprusi U HUMIYJ/IbC
dboToHa.

OTkpeiThe U ucciefoBadue goro3ddekra. OnbiTel A. I'. CroseroBa. 3akoHbl GoTo3ddekrTa.
YpaBHeHue DiiHIITelHA 7151 hoTo3PdekTa. «KpacHasi rpaHuiia» hoToaddekTa.

Iapnenue ceeta. OmbiThl [1. H. JIebeneBa. XumMuueckoe ZieiiCTBHE CBeTa.
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TexHuueckue ycmpolicmea U npakmuueckoe npumeHeHue: (OTO37eMeHT, (OTOAATUUK,
comnHeyHasi 6aTapesi, CBeTOAUO[,.

Tema 2. CTpoeHue aTomMa
Mogens atoma TomcoHa. OnbiTel Pe3epdopza 1o paccesiHUo
a-vactull. [1nanerapHast mogiens aroma. [Toctynatsl bopa. 3nyuenue u norsoujeHye (OTOHOB
IIpU Tepexojie aroMa C OJHOTO YPOBHSI 3Hepruu Ha Jpyrod. Bupgel criektpoB. CrieKTp ypoBHel
3HEepruM aTroma BoJj0po/a.
TexHuueckye yCTpOMCTBA M  MpaKkTUYeCKoe TIpUMeHeHue: CIeKTpaJbHbIM  aHa/lu3
(cekTpoCKoOM), Jla3ep, KBAHTOBBIM KOMIIbIOTEP.
Jdemoucmpayuu
1. Mogens onbita Pe3epdop/a.
2. OnpefienieHre JJIMHBI BOJIHBI J1a3epa.
3. HabmoieHre MMHeHYAThIX CIIEKTPOB U3TyUYeHHsl.
4. Jlazep.

Tema 3. ATomHOe s1/1p0

OKCIIepUMEeHTHI, [10Ka3bIBaloL[Ue C/IOKHOCTh CTPOeHus sifpa. OTKpbITHE Paj0aKTUBHOCTH.
OnbiTel Pe3epdopza mo ompeziesieHUIO COCTaBa paiMOAKTUBHOrO u3nydeHusi. CBoiicTBa anb(a-,
beTa-, raMMa-u3yueHus. BivsiHue pafiiOaKTUBHOCTU Ha )KUBBbIe opraHu3mbl. OTKpBITHE TIPOTOHA U
HeUTpoHa. 3apsz fapa. Maccosoe uncno siapa. M30Tonsl.

Anbda-pacmiazi. /IeKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacraf.

'aMMma-u3nyueHue. 3aKOH paIMOAaKTUBHOTO pacnaja.

OHeprusi CBsI3W HyK/IOHOB B sifipe. AnepHble cumbl. [ledeKT Maccel sfpa.

SlnepHble peakuuu. [lenieHne U CUHTe3 sifiep.

SnepHbiii peaktop. TepMosimepHbIii cuHTe3. [1po6emMbl U TTePCIEKTUBI SZIEPHOM SHEPreTHKH.
OKO/IOTMUeCKHe acreKThl /lePHOM SHepreTHKH.

JJieMeHTapHble YacTULbl. OTKpPbITHE MO3UTPOHA.

MeTo/p1 HAO/MIOAEHUS Y PETUCTPALIMU 37IeMeHTapHBIX YaCTHLI.

dyH/1laMeHTa/IbHbIe B3auMolelcTBUsI. ETMHCTBO (pr3nuecKoi KapTUHBI MUpa.

TexHuueckue ycmpolicmea U npakmuueckoe npumMeHeHue: J03UMeTp, Kamepa BuibcoHa,
SIePHBIN peakTop, aToMHasi 6oM0a.
Hdemoucmpayuu
CuéTurK MOHM3MPYIOLLMX YaCTHLI.
JlabopamopHbie paGombl
1. ViccnepoBaHre TpeKOB yacTHI] (110 TOTOBbIM (hoTorpadusim).

PA3AEJI 7. 9JIEMEHTBI ACTPOHOMMHA N ACTPODPU3UNKU

Orarbl pa3BUTHUS acTPOHOMUU. [IprKiasHOe U MUPOBO33peHUYeCKOe 3HaueHre aCTPOHOMUM.

Bup 3Bé3nHoro Heba. Co3Be3zus, SIpKHe 3BE3/Ibl, JIaHEThI, UX BUUMOE JBI>KEHUE.

CoJsiHeuHas cucrema.

CosHue. CosiHeyHasi akTUBHOCTb. VICTOUHMK 3Hepruv CoJsiHLa U 3BE3[. 3BE3/bl, UX OCHOBHbIE
XapaKTepUCTUKHU.

Mneunsiii [Tytb — Hama "amaktuka. [Tonokenve u aBkeHre ConHila B ['amakTuike. THIIbI
raJIaKTHK.

MEXITIPEJMETHBIE CBA3U
N3yuenue Kypca (u3uKu 0a30BOro YpOBHSI OCYIIECTB/SIETCS C yU8TOM COZep>KaTesbHbIX
MEXITPeIMETHBIX CBsI3el C KypcaMu MaTeMaTUKH, OMOJIOTHH, XMMUH, reorpadyu U TEXHOJIOTHH.
MexnpeaMeTHbIe MOHATHA, CBSI3aHHbIE C H3yUeHHEM METOJ0OB HAyYHOI'0 IO3HAHUS:
siB/leHWe, HayuHbId (hakT, TUroTe3a, (u3UUeckass BeJIMUMHA, 3aKOH, Teopus, HabmoaeHue,
9KCTIepUMEHT, MO/ie/TMPOBaHKe, MO/le/Tb, U3MepeHHe.
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MareMaTHuKa: pelleHWe CHUCTeMbl YpaBHEHHH; TPUTOHOMeTpUUecKre (QYHKLUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOe TOXK/eCTBO; BEKTOPBI U UX MPOEKLIUU
Ha OCH KOOD/JMHAT, CJIO)KeHHe BEeKTOPOB; TIPOM3BO/IHbIE /IeMeHTapHbIX (YHKIUH; MTPU3HAKU MOA00us
TPeYro/IbHUKOB, OIpe/ie/ieHue IO/ i1 IJIOCKUX GUryp u obbéma Ter.

Buosorus: 3/eKTprUuecKre sIBJIEHUST B )KUBOU TIPUPOJie, KosiebaTelbHbIe BWKEHHSI B YKUBOU
MpUpO/ie, ONITUYECKYe SIBJIEHHS B )KUBOU MPUPO/e, JeCTBUe paZvaliii Ha >KHBble OPraHH3Mbl.

XuUMHA: JUCKPETHOe CTpOeHHWe BellleCTBa, CTPOEHWe aTOMOB M MOJIeKYJl, MOJIb BelleCTBa,
MOJISIpHasi Macca, TeryioBble CBOMCTBA TBEPABIX Tes, XKUAKOCTeH W ra3oB, 3/eKTpUUecKrde CBOMCTBA
MeTa/ZIOB, 3/IeKTPO/IUTUYeCKass [UCCOLMAlLMsl, TrajbBaHWKA, CTPOEHHMEe aTOMOB U  MOJEeKY,
KpHUCTa/yInyecKasi CTPYKTypa TBEPAbLIX Tes, MeXaHWU3Mbl 00pa30BaHUs KPUCTA/UTMUeCKOW DeIIéTKH,
CIIeKTPaJ/IbHBbIA aHa/IN3.

I'eorpadms: Bja)XKHOCTb BO3/lyXa, BeTpbl, ODapomMeTp, TepMOMeTpP, MarHUTHbIE T0JIF0ca 3eMJIH,
3a71e)kKu MarHUTHBIX py[, (POTOChEMKA 3eMHOW MTOBEPXHOCTH, NpeJicKa3aHue 3eM/IeTPsICeHUH.

TexHosiorusi: npeo0Opa3oBaHue [BWKEHUN C UCTIONb30BaHHWEM MeXaHW3MOB, YUéT TpeHUs B
TeXHUKe, MOZLLIUITHUKH, NCTI0/Ib30BaHKe 3aKOHa COXPAHeHUs UMITy/IbCa B TeXHUKe (pakeTa, BOJOMET U
T. 1.), /IBUraTe/lb BHYTPeHHEro CropaHus, rapoBasi TypOuHa, ObITOBOI XOJIOAWIBbHUK, KOHAWULMOHED,
TEXHOJIOTUM TI0JIyUeHUs] COBPEMEHHBbIX MaTrepuasoB, B TOM 4KC/Ie HaHOMaTepuasoB, U HaHO-
TeXHOJIOTHH, 3JIeKTPOCTaThUecKasi 3alljiTa, 3a3eMJieHHe 3J1eKTPONpHOOpOB, KCEPOKC, CTPYHHBIN
TIPUHTEP, 3/IeKTPOHArpeBaTe/ibHble MPUOOPBI, 3/1eKTPOOCBETUTE IbHBIE TIPUOOPEI, ranbBaHUKa. JInHUN
3/1eKTporiepe/iau, reHepaTOp IePeMEHHOr0 TOKa, 3JIeKTPOJBUraTe/lb, WHAYKLMOHHas Ieyb, pazjap,
paJMOTIDUEMHUK, TesleBU30p, aHTeHHa, TesnedoH, CBY-reub, NMpOEK[MOHHBIM amnmnapaT, BOJIOKOHHas
OITHKa, COIHeyHas Oarapest
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TemaTHueckoe NJIaHUPOBaHUe

TemaTHueckuii0/10K, TeMa

OcHOBHOE cojiep)KaHHe

OcHOBHBIE BHU/ABI 1eATE/JIbHOCTH YUAIIUXCH

PA3JEJ/I 1. PU3NKA 1 METO/JbI HAYUHOI'O ITO3HAHUMSA (2 u)

®du3nKa U MeTOJbl HAYUHOTO
no3HaHusi(2 u)

du3mKa — HayKa o Tipupoje. HayuHble MeTOZbI IO3HAHUS
OKpy)KaroLjero mupa. Posib sKcIrieprMeHTa U TeOpYH B IIpoLiecce
MO3HAHUS TIPUPO/IbL. DKCTIEPUMEHT B (pH3UKe.

MogenvpoBaHye GU3NUeCKUX IBJEHUH U rpolieccoB. HayuHble
runoTe3sl. Pr3nuecKre 3aKOHbI U TeOpUH. ['paHUIIbI
MPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB. [IPUHIIMIT COOTBETCTBUS.
Ponb 1 MecTo du3uku B hOpMUPOBaHUN COBPEMEHHOM HayuHOM
KapTHHBI MHMpa, B MPAKTUUECKOHN /1eATeTbHOCTU JIFOJIEH.

Paborta B rpyrme 1o MOArOTOBKe KOPOTKUX COOOIeHUH 0
pony U Mecte HU3UKHU B TIPAKTHUECKOW [1eSITe/TlbHOCTH
JIOTet.

OcBoeHMe OCHOBHBIX TIPUEMOB PabOTHI C LUPPOBOI
nabopartopueii o hu3smkKe.

PA3JEJI 2. MEXAHUKA (20

)

KunemaTuka(5 u)

Mexanuueckoe JBrkeHHe. OTHOCUTETbHOCTh MEXaHUYeCKOro
nBrkeHust. Cuctema otcuéta. TpaekTopus.

[Mepemeliienre, cCKOpoCTh (CpefHSisi CKOPOCTb, MCHOBEHHast
CKOPOCTb) ¥ YCKOPeHre MaTepHaJlbHOW TOUKH, WX MPOEKINU Ha
OCH CHCTeMbl KOOpAUHAT.PaBHOMepPHOe U PaBHOYCKOPEHHOe
MIPSIMOJTMHEHOEe [TBIDKEHHUE.

I'padmiku 3aBUCMMOCTHA KOOPAWHAT, CKOPOCTH, YCKODEHWUs,
TMyTUM TIepeMellieHNsI MaTepUaJbHON TOUKUA OT BPeMeHH.
CBoboHOe TIafieHre. Y cKopeHHe CBOOOAHOTO MafieHusl.
KpuBonuHeiiHoe aBkeHue. [IBiykeHNe MaTeprUaibHOW TOUKU
TI0 OKPY’KHOCTH C TTIOCTOSIHHOM T10 MO/ZYJ/It0 CKOPOCThIO. YTJ/I0Bast
CKOPOCTb, IMHeWHasi CKopocTh. [lepro/ 1 yacToTa obparijeHusl.
LeHTpoCTpeMUTEIEHOE YCKOPEHHe.

[TpoBesieHMe 3KCIiepyMeHTa: U3yueHre HepaBHOMEPHOr0
JIBIDKEHUs! C Lle/Ibl0 Ompe/iesieHrs] MTHOBEHHOM CKOpPOCTH.
OObsicHeHHe OCHOBHBIX MPUHLIUIIOB /I€HCTBUSTEXHUUECKUX
YCTPOKCTB U yC/IOBUM MX HE30MacHOT0 UCTIOTb30BaHMS B
TOBCeJHEBHOM JKHU3HU.

PetieHrie pacuéTHBIX 3a/1a4 C SIBHO 3a/laHHOM (pr3UdYecKoit
MO/IeJIbIO C MCTIOb30BaHUEM OCHOBHBIX (hOpPMYT
KWHEeMaTHKH.

ITocTpoeHue 1 aHa/mM3 rpaKoOB 3aBUCUMOCTel
KUHEeMaTUUeCKUX BeIMYUH OT BpeMeHH. Pacro3HaBaHre
(bu3HUecKuX sBJIeHUH B yUeOHBIX OTBITaX M OKPY’Karorieh
JKU3HU: paBHOMEPHOe 1 PaBHOYCKOPeHHOe NPsIMOJIMHEeHOe
[BIDKeHHe, CBOOOZHOe MajieHue TeJsl, JBIKeHHe 110
OKpy’kKHOCTU. OnricaHe MeXaHW4eCKOro JBYKEHUS C
WCII0/Ib30BaHreM (DM3MUeCKHX BeJIMUMH: KOOp/IMHATA, MYTh,
repemelljeHe, CKOPOCTb, YCKOPEHHe.

Pabora B rpymnmax INpy TUIAHUPOBaHWH, TPOBEJIEHUH U
VHTepIIpeTaly pe3y/bTaToB OIBITOBY aHa/IM3e
JOTIOTHUTE/IbHBIX UICTOYHUKOB MH-(OpMallMu 110 TeMe.
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Hwunamuka(5 u)

[Mpunuun otHocuTenbHOCTH ["anuest. [1epBeiii 3akoH HeroTOHA.
NHepuuanbHble CUCTEMBI OTCYETA.

Macca Tena. Cusa. ITpuHLUIT CyTieprio3uliuy cu. BTopoii 3akoH
HeroToHa g1 MaTepranbHOM TOUkU. TpeTuii 3akoH HetoToHa
JasiMaTepUaIbHbIX TOYEK.

3akoH BceMupHOro TsiroteHusi. Cua TsbkecTtu. [lepBast
KOCMUUecKasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttera.

Tpenue. Bussl TpeHus (TIOKOsI, CKOMbKeHus1, KaueHust). Crma
TpeHus. Cyxoe TpeHre. Cuia TpeHUs CKOJILKeHUs U Cha
TpeHUusnoKos. KoadduryeHT TpeHus.

O0mBsicHeHHe 0COOeHHOCTel PABHOMEPHOTO U
PaBHOYCKOPEHHOTO TIPSIMOIMHENHHOTO [IBHKEeHUs,
CcBOOOJHOTO TaZieHus Tesl, ABVKEHUS TI0 OKPY>KHOCTH Ha
OCHOBe 3aKOHOB HbI0TOHA,3aKOHa BCEMUPHOTO TATOTEHUS.
OOmBsicHeEHHe OCHOBHBIX TIPUHIIATIOB JZIEWCTBHS TEXHUUECKUX
YCTPOMCTB, TAaKUX KaK MOJAIIUITHUKU.

OObBsiCHeHHe [BIDKEHUS] KCKYCCTBEHHBIX CIYTHUKOB.
PerrieHrie pacuéTHBIX 3a7iau C SIBHO 3aIaHHOM (hu3ruecKou
MO/Ie/TbI0 C UCIT0/Ib30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYJT
JvHamMUKU. PacriosHaBaHWe (U3MUeCKUX SIBJIEHUM B
yueOHBIX OMBITaX U OKPY KAIOI[EH KU3HU: UHEPLIUA,
B3anMO/eCTBYE TeJl.

AHanmu3 ¢u3nuecKux IMpoLeccoB U SIBJEHUN C
WCII0/Ib30BaHNEM 3aKOHOB Y TIPUHLIUIIOB: 3aKOH BCEMUPHOT0
tarotenus, I, II u 111 3akoHs1 HetoTOHA, NprHLMIT
CyNepro3uLUKMCHI, IPUHLMIT PABHOIPABHOCTH
WHepIlMaJbHbIX CUCTEM OTCUYETa

3aKOHbI COXpaHeHUs B
MexaHuKe (10 u)

Nmnynbc MaTeprasbHOM TOUKY (Tena), CUCTeMbl MaTepHaIbHbIX
ToueK. VIMIy/IbC CUJTbI ¥ M3MeHeHHe UMITYJIbCa Tesla. 3aKOH
COXpaHeHMs UMILy/IbCa. PeakTUBHOe [BIKeHUe.

Pabota cuibl. MOIIHOCTD CHUJTBL

KuHeTtHnueckasi SHeprusi MaTepraabHOU TOUuKd. Teopema 06
M3MeHeHUN KUHeTHYeCKOW 3Hepruu.

[TorenmansHas sHeprus. [loTeHianbHas SHeprus yrpyro
JedopMHpOBaHHOM NPY>KuHBI. [loTeHIManbHas SHeprus Tesa
BOJIM3M TIOBEPXHOCTH 3eMJIH.

3aKOoH COXpaHeHHs] MeXaHU4eCKOW 3Hepruu.

PemieHrie pacyéTHBIX 3aJau C SIBHO 3a/laHHOM(U3NUeCKon
MO/Ie/TbIO C HCTI0/Ib30BaHWEM OCHOBHBIX 3aKOHOB U (OpMyT
JVHaMUKY U 3aKOHOB COXPaHEeHHsI.

PemieHrie KaueCTBEHHBIX 3a/lau C OTMOPOM HA U3yueHHbIE B
pazzene «MexaHWKa» 3aKOHbI,3aKOHOMEPHOCTH U
(u3nueckue siBIEHUS.

OnucaHre MeXaHUUECKOTO JBM)KEHUS C HUCTIOIb30BaHUEM
¢$bu3NUeCcKUX BeMYUH: UMITYJIbC Tesla, KHHeTh4YecKast
JHEprus, MoTeHLMaIbHas SHeprus, MexaHnueckas paboTa,
MexaHHUecKasi MOIIJHOCTb.

Amnanu3s Qu3nyecKux rpoLeccoB U sSIBJIeHUH C
WICTI0/Tb30BaHKEeM 3aKOHa COXPaHeHHUs] MeXaHW4eCKOn
9HEPruy, 3aKOHa COXPaHeHHs UMITy/IbCa.

OObsiCHeHUe JABVKEHHsI PaKeT C OTIOPOH Ha U3yUeHHbIe
¢u3nuecKye BeTMYMHbI U 3aKOHbIMEXaHUKHU.

Vcronb30BaHue TIPH TIOATOTOBKE COOOILEHHH O TPUMeHeHNH
3aKOHOB MeXaHWKH COBPEMEHHBIX WHPOPMAI[MOHHBIX
TeXHOJIOTUM JiJIsI TIOUCKA, CTPYKTYPUPOBaHUs, MHTepIpeTaLuu
Y 1Ipe/icTaB/ieHusi MHGOpMaLUy.

PA3JEJI 3. MOJIEKYJISIPHASA ®N3NKA 1 TEPMOJVHAMUKA (38 4)
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OCHOBBI MOJIEKYJISIPHO-
KUHeTUYeCKONUTeopun
(12 u)

OCHOBHBIE TIOJIO’KEHUS] MOJIEKY/ISIPHO-KWUHETUUECKOM TeOpHH U
WX OTLITHOE 000CHOBaHKe. BpOyHOBCKOE ZIBWKEHHE.
Ouddysus. XapakTep ABWKeHUs U B3aUMO/IeHCTBUS YaCTHL]
BelllecTBa. Mo/ieny CTpOeHHs ra3oB, XUJKOCTel U TBEPABIX Ter
1 00BbsICHEHHE CBOMCTB BEI[eCTBA HA OCHOBE 3THUX MO/IEJIeH.
Macca u pasmepsl MoJiekyJ1. KosnuecTBo BelljecTsa.
ITocTosinHast ABorazpo.

TerutoBoe paBHOBecHe. TemmepaTtypa u eé usmepenue. [1lkana
Temmneparyp Llenbcus.

Mogpens uneansHoro raza. OCHOBHOe ypaBHeHHe MOJIeKYJISIPHO-
KWHEeTHUeCKOUW TeOpHHU M/iealbHOTo ra3a. AGCoroTHas
TemriepaTypa Kak Mepa CpefiHell KWMHeTHUeCKOW 3Hepruv
TeIJIOBOr0 JIBW)KeHHUs vacTul rasa. lllkana remneparyp
KenbBrHa. ['a30BbIe 3aKOHBI. YpaBHeHHe MeHzeneeBa—
Krnaneiipona. 3akoH JlanbToHa. V30mporieccs! B H/jealbHOM rase
C TIOCTOSIHHBIM KOJTMUeCTBOM BelllecTBa. ['paduueckoe
ripe/icTaBIeHHe W30TPOLIECCOB: U30TepMa, M30X0pa, h3obapa.

OObsicCHeHHe OCHOBHBIX MPUHIIUATIOB /1eMCTBHUI TeXHUUECKUX
YCTPOWCTB, TaKMX KakK: TEPMOMETP U OapOMeTp; U YC/IOBUM X
6e3011aCHOrOMCI10/Ib30BaHUsI B TIOBCEAHEBHOM KU3HHU.
Pacrio3HaBaHue pU3NYECKUX SIBI€HUH B yUeOHbBIX OMbITaX U
OKpYy>Karorel xu3Hu: A dy3usi, 6pOyHOBCKOe [BIKEHHeE.
OnucaHue TeIJIOBBIX SIBJIEHUM C UCI0/Ib30BaHUEM
(u3MUecKUX BeMYMH: AaBjieHre ra3a, TeMIeparypa, CpefHsis
KUHEeTUYecKast SHeprusi XaoTU4eCKOTro ABWKEHHS MOJIeKY I,
CpeZiHsisl KBaZlpaTHyHasi CKOPOCTh MOJIEKYJI.

Amnanus ¢pusHuecKux NpoLecCoB U sIBJIEHUIC
WCTIOb30BaHUEM MOJIEKYJISIPHO-KUHETHYeCKOW Teopru
CTpPOEeHMUsI BellleCTBa, ra30BbIX

3aKOHOB, CBSI3U Cpe/iHel KUHeTUUeCKOl 3Hepruu TeljloBOro
JIBIDKEHUSI MOJIEKYJT C abCO/TIOTHOM TeMIiepaTypoOH.

PerrieHrie pacuéTHBIX 3a7lau C IBHO 3aJJaHHOM (hU3MUeCKOM
MO/Ie/IbI0 C MCTI0/Tb30BaHWeM OCHOBHBIX mojioykeHuid MKT,
3aKOHOB U (hOPMYJIMOIEKY/ISIPHON (DH3UKHU.

Pabora B rpymnmax Npy TJIAHUPOBaHWH, MPOBEJIEHUH U
VHTepIIpeTaLuy pe3y/bTaToB OIbITOBY aHasu3e
JIOTIOJIHUTE/IbHBIX UCTOYHHMKOB UH(OpMALIMK IO TeMe.

OcHoBbI TepMogHaMUKH(13

4)

TepmogyHaMuueckasl cucreMa. BHyTpeHHsIs SHeprus
TepMOIMHaMHUeCKOW CHUCTeMbI M CIIOCO0OBI eé M3MeHeHHsl.
KonuuecTBo TeroThl v paboTta. BHYTpeHHss SHeprus
0/IHOATOMHOI'0 M/iea/IbHOIO rasa. Buel Terionepesauu:
TeI/IONPOBOJHOCTh, KOHBEKLUS, U3JlyueHue. Y ie/ibHas
TeTUIOEMKOCTB BelllecTBa. KommuecTBO TeIUIOTHI TPH
Teruionepezauve.

[Monsitie 06 aguabaTHOM mporiecce. [TepBbIii 3aKOH
TepMOJVHaMUKU. IIprMeHeHNe TTepBOro 3akoHa
TePMOJMHAMUKH K U30IIpOLieccaM.

Bropoii 3ak0oH TepMoarHaMuKu. HeoOpaTUMOCTh MPOIIeCCOB B
TIpupo/e.

TenoBble MalMHbL. [IpUHIUIIEL IeHCTBUS TEIJIOBbIX MallMH.
ITpeobpa3oBaHust 3HEPTUM B TEIJIOBLIX MarrHax. KIT/
TeruioBol MamyHel. Lukn KapHo v ero KI1/I. Okonornueckue
1po06JIeMbI TEIJI09HEPTeTHUKH.

. OOBsiCHeHHEe OCHOBHBIX TIPUHLIWIIOB J€HCTBUS TeXHUYECKUX
YCTPOWCTB, TaKWX KaK: IBUraTe/lb BHYTPEHHETO CrOpPaHUs,
OBbITOBOM XOJIOAWUILHUK, KOHJULMOHED; U YC/IOBUM KX
0e30macHOr0 MCII0/Ib30BAHUS B TIOBCEHEBHOW JKM3HHU.
OmnucaHye U3yUYeHHBIX CBOMCTB TeJl U TEIJIOBBIX SIBJIEHHH C
WCTI0/Tb30BaHreM (U3UYeCKUXBeIMUMH: JlaBlIeHne rasa,
TeMIiepaTypa, KOJIMUecTBO TeI/I0Thbl, BHYTPEeHHsIsI SHeprus,
pabora rasa.

PerrieHrie pacuéTHBIX 3a7iau C SIBHO 3aJaHHOM (pru3ruecKou
MOZIeNbI0 C UCTO0J/Ib30BaHHEM OCHOBHBIX 3aKOHOB U (hOpMYJT
TepMOJJUHaMUKY. PellieHrie KaueCTBeHHBIX 3aZlay C OMOPOH Ha
v3yueHHbIe B pa3gesne «MosekyJisipHasi pusuKa u
TepMO/IMHaMHKa» 3aKOHbI, 3aKOHOMEPHOCTH U (U3NYecKue
SIBJIEHUSI.

Pabora B rpymnmax npu aHa/iu3e JOTOJHUTETbHBIX
VCTOYHMKOB MH(OPMALUH T10 TeMe.
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ArperaTrHble COCTOSTHUS

BelrjectBa. ®a3oBble nepexobl
(13 )

[Tapoobpa3oBaHue 1 KOHZeHcalys. VicrnapeHue v KUIeHHe.
AGcomoTHas ¥ OTHOCHUTE/bHAS BIa’KHOCTD BO3/yXa.
HaceiiieHHslii nap. YenbHasi TeroTa napoobpasoBaHusl.
3aBUCUMOCTb TeMIIepaTyphl KUTIEHUS OT /laBJIeHUs.

Teéppoe Teno. Kpucranmyeckre 1 aMmopdHble Tera.
AHU30TpOINMSI CBOMCTB KPUCTA/UIOB. JKUjK1e KpUCTalbl.
CoBpeMeHHbIe MaTepyalbl. [1naBneHne v KpycTaniv3arys.

Y [enbHast TeTyIoTa I/1aB/leHust. Y paBHeHHe TeIuIoBoro OamaHca.

[IpoBeseHue 5KCIiepUMeHTa: U3MepeHre OTHOCUTE/IbHOMN
BJIQ’KHOCTH BO3[yXa.

OObsicHeHHe OCHOBHBIX TPUHLUIIOB [eHCTBUSI TEXHUUECKUX
YCTPOMCTB, TaKMX KaK: TUTPOMETD U TICUXPOMETD,
KaJIOprMeTp; U yCIOBUIKX 0e30IacHOr0 MCII0/Ib30BaHMUs B
TOBCeJHEBHOM JKU3HU.

PemieHrie KaueCTBEHHBIX 33/jau C OTIOPOM Ha U3yUYeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (pu3HUecKue SBeHus 10 TeMe.
Pacrno3HaBaHue GpU3nUeCKUX SBJIEHUNM B OMbITaX U
OKpY’Karolliel JKU3HU: fedopMariyist TBEPABIX TeJl, HarpeBaHUe
Y OXJIaK[eHre Tesl, ’3MeHeHHe arperaTHbIX COCTOSIHUIN
BeIl[ecTBa U 00BsICHEHVe UX Ha OCHOBE 3aKOHOB U (hOpMYyJT
MOJIeKY/ISIpHON (QH3UKHU.

Vcronb3oBanrie MHQOPMALIMOHHBIX TeXHOJIOTUNA JJ1s TIOWCKa,
CTPYKTYPUPOBAHWS1, UHTEPIIPeTaLWH U MpeJCTaBIeHusT
WH(OPMaIUH TIPUTIOATOTOBKE COOOITIeHHH 0 MPUMeHeHUH
3aKOHOB MOJIEKY/ISIPHOU (DM3UKU U TEDMOAWHAMUKU B
TeXHUKE M TeXHOJIOTHUSIX.

PA3JEJI 4. SJIEKTPOAUHAMMKA (66 u)

Onekrpocratyka(14 u)

OnekTpy3aLys Tesl. DneKTpuueckuid 3apsia. [lBa Buja
3/1eKTPUYeCKUX 3apsiZioB. [IpDOBOAHUKY, AN3MEKTPUKU U
TI0/TyTIPOBOJHUKM.3aKOH COXPaHEHUs JIeKTPUUeCKOTO 3apsijia.
Bsaumogeiicteue 3apsaoB. 3akoH KynoHa. ToueuHsIi
371IeKTpUUeCKUi 3apsif. DeKTpuueckoe noJse. HanpsokéHHOCTD
3/1eKTPAYeCKOro ToJist. [IpUHLUM CyTieprio3uLuK 3/1eKTPUYeCcKruX
riosiedt. JINHUY HaTNpsKEHHOCTHU /IEKTPHUUECKOTO TT0JIS.

Pabota cun anekrpocrarudeckoro moss. ITorentuan. Pa3sHocts
noteHUManoB. [IpOBOJHUKY U JU3/IEKTPUKH B
3/7IeKTPOCTaTHUeCKOM Tiojie. [Ju3sieKTpruuecKasi MpOHUI[aeMOCTb.
DneKTpoéMKOoCTb. KoHpieHcaTop. D/1eKTPOEMKOCTD TJIOCKOTO
KOHZIeHCaTopa. JHeprus 3apsykeHHOro KOH/ieHcaTopa.

[TpoBesieHMe 3KcIriepUMeHTa: U3MepeHHe 371eKTPOEMKOCTU
KOH/IeHCaTopa, orpejesieHue EMKocTy baTtapeu
KOH/IEHCAaTOPOB.

OObsicHeHHe OCHOBHBIX IPUHIIUIIOB /1eHCTBUATEXHUUECKUX
YCTPOWCTB M TEXHOJIOTHMH, TAKMX KakK: 3JIEKTPOCKOTI,
3/IeKTPOMeTP, 3/IeKTpoCcTaThyecKas 3allliTa, 3a3eM/IeHHe
3/1eKTPONPUOOPOB, KOH/IEHCATOP M YCJIOBUH MX Ge30MmacHoro
TIPUMEeHeHUs! B IPaKTUYeCKOMN »KU3HH.

PelieHre pacuéTHBIX 3aJau C SBHO 3a/laHHOW(HU3UUECKOM
MO/Ie/IbIO C MCTI0/Tb30BaHNEM OCHOBHBIX 3aKOHOB M (hOPMYJT
3JIeKTPOCTaTHKH.

PellleHre KaueCTBEHHBIX 3aZlay C OTIOPOY Ha U3yUeHHbIe
3aKOHbBI, 3aKOHOMEPHOCTH U (pU3NUeCKue SBIeHUS TI0 TeMe
«DJeKTpocTaTka». PacriosHaBaHue QU3NUeCKUX SIBJI€HU B
OMbITaX U OKPY)KaIOLIlel >)KU3HU: 3/1eKTpU3aLus Tell,
B3aUMO/IECTBHE 3apsZioB; U 00bsCHEHHe UX Ha OCHOBE
3aKOHOB U ()OPMYJT 37IeKTPOCTATHKH.

OrnvcaHne U3y4YeHHbIX CBOMCTB BelleCcTBa U 3/JeKTPUUeCKUX
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SIB/IEHUM C WCIO/Ib30BaHMeM(PU3NUeCKUX BeTUUKH:
3/1eKTPUUeCKU 3apsif, HalIPsUKEHHOCTD 3/1eKTPUUECKOro M0,
MOTeHLIMas, PasHOCTb [OTeHLAJIOB, 5/1eKTPOEMKOCTb.
Ananu3 (Qu3nYecKUx TIPOLIECCOB U SIBJIEHUM C
WCT0/b30BaHNeM (M3MUeCKUX 3aKOHOB: 3aKOH COXpaHeHHsI
3/1eKTPHUYeCcKOro 3apsi/ia, 3akoH KysoHa.

Pabora B rpymmax rnpu aHa/u3e [JOTMOTHUTeIbHBIX UCTOYHHUKOB
vH(OpPMALK U TIOATOTOBKECOOOIeH I O TIPOSIBIIEHUN
3aKOHOB 3/IEKTPOCTATUKU B OKPY)KaroLlel KU3HU U
NIpUMEeHEHUM UX B TeXHUKeE.

[TocTosIHHBIN 3/1eKTPUYECKUIT
TOK. TOKU B pa3/nuHbIX
cpefiax

(34 )

DJIeKTpUUeCKUi TOK. Y CJIOBUSI CyLL[eCTBOBAHUS 37IeKTPUUECKOT0
ToKa. IcTouHuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.
Hanpsokenue. 3akoH OMa /151 ydacTka Liemnu.

OneKTprUYecKoe COTIPOTHBIIEHHe. Y jelbHOe CONIPOTHUBJIEHHE
BemjecTa. IlocneoBaTenbHOe, MapanensHOe, CMelaHHOoe
coeJuHeHHe TIPOBOJHUKOB.

Pabora 3/eKTpuueckoro Toka. 3akoH Ixoyas—/leHiia.
MoIIHOCTB 371eKTPUYECKOro TOKa.

OJ1C 1 BHyTpeHHee CONPOTHUB/IEHNE HCTOYHUKA TOKA. 3aKOH
Owma f7151 110/THOM (3aMKHYTOM) 3/eKTpryeckoi 1enu. KopoTkoe
3aMbIKaHUe.

DJIeKTPOHHAs MPOBOJAUMOCTb TBEDJBIX MeETaJL/IOB.
3aBUCHMOCTb COTIPOTHB/IEHUSI METa/IJIOB OT TeMIlepaTyphl.
CBepXxIpOBOAUMOCTb.

DJIeKTpUYeCcKuii TOK B BaKkyyme. CBOMCTBA 3JIEKTPOHHBIX
MyUYKOB.

IMonymnpoBogavku. CobCTBeHHAst U PUMeCHast TPOBOJUMOCTh
MOJIyTIPOBOAHUKOB. CBOMCTBa p—n-Tiepexo/a.
TTonynpOBOJHUKOBBIE TTPUOOPHI.

OneKTpUYeCcKU TOK B PacTBOpax U pacrijlaBaxX 37eKTPOJIUTOB.
OneKTpoIMTHIeCcKast IUCCOLMaLUs. DIeKTPOoJIn3.
DJIeKTpUYeCcKui TOK B razax. CaMOCTOSITe/TIbHBIN U
HeCcaMOCTOSITe/TbHBIM pa3psaa. Mosaus. [11a3ma.

[TpoBeseHMe 3KCIIePUMEHTA: U3y4YeHHe CMeIaHHOTO
CoeZlIMHEHHs pe3uCcTopoB; u3mepeHue 3[JC UCTOYHMKA TOKA U
€ro BHyTPEeHHero COTIPOTHBIIEHHS]; Hab/ojeHne
3JIeKTPO/IM3a.

OObsicHeHHe OCHOBHBIX TIPHHLUIIOB J€HCTBUS TEXHUYEeCKUX
YCTPOMCTB U TEXHOJIOTWH, TaKUX KaK: aMIlepMeTp, BOJIbTMETD,
peocTar, NICTOUHHUKY TOKa, 3/1eKTpOHarpeBare/ibHble IPUOOPHI,
BaKyyMHBIN A0/, TEDMHCTOPBI U (JOTOPE3UCTOPHI,
TOJTYTIPOBOJHUKOBBIN TUO/] U YCTIOBUM UX 6e30macHoro
MpUMeHeHUs B IPAaKTUYeCKOU JKU3HU.

PemieHrie pacuéTHBIX 3a/1a4 C SIBHO 3a/laHHOM (Pr3UYecKoit
MO/IeJIbIO C MCTI0/Ib30BaHUEM OCHOBHBIX 3aKOHOB U (hOpMYI
TeMbl «[10CTOSIHHBIN 3/IEKTPUUECKUI TOK».

PacriosHaBanue u3nUeCcKUX SIB€HUM B OMbITax U
OKpY’KaroLL[el yKU3HU: 3/IeKTpPUUecKasi IPOBOJUMOCTb,
TeIJI0BOe, CBETOBOE, XUMUYECKOe, MarHUTHOE JIeliCTBUS TOKa.
Amnanus s/1eKTpruUecKuX sIBJIeHUH U [IPOL|eCCOB B Liersix
TOCTOSTHHOTO TOKA C MCIO/Ib30BaHWEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEpHOCTH T0C/1el0BaTe/IbHOT0 Y apaslie/IbHOro
CoeJIHeHUs [IPOBOJHUKOB, 3aKOH [I)Koysnsa— JleHua.
OnucaHue M3yUeHHBIX CBOMCTB BEILIECTB U 3JIEKTPHUUECKHX
SIB/IEHUM C UCIO/Ib30BaHHeM(PU3NUEeCKUX BeJIMUNH:
3/1eKTPUYeCKUil 3apsifi, Cu/la TOKa, 371eKTpUYecKoe
HarpsKeHue, 31eKTpUUecKoe CONMPOTUB/IEHHE, Pa3HOCTh
noreHpanos, 3/1C, pabora ToKa, MOIITHOCTh TOKa.
Vcrionb3oBaHre UH(OPMALIMOHHBIX TeXHOJIOTUN [/1s TIOWCKa,
CTPYKTYPUPOBAHWs], UHTEPIIPeTALIUY U [1peJCTaBIeHuUs]
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vH(OpPMALK TPUTIOATOTOBKE COOOIIeHHH O TPUMeHeHUH
3aKOHOB ITOCTOSIHHOT'O TOKAa B TEXHHKE U TEXHOJIOTUSIX.

MarHuTHoe 1oJie.
DJIeKTPOMAarHUuTHast

uHAyKwys. (18u)

[TocTostHHBIE MarHUTHI. B3auMo/jeiicTBie MOCTOSTHHBIX
MarHutoB.MarHuTHoe rosie. BeKTop MarHUTHON UHYKLMH.
[IpuHLMN Cyneprno3uLyy MarHUTHBIX Mosiel. JIMHUM MarHUTHOU
WHAYKUWW. KapTyuHa MMHUM MarHuTHON UHIYKIUU TI0JIsT
TTOCTOSIHHBIX MarHUTOB.

MarHuTHOe 1oJie IPOBOAHMKA C TOKOM. KapTuHa mHU
WH/JYKLUY MarHUTHOT'O T0JIsL J/IMHHOIO MPSIMOrO NPOBOJHUKA U
3aMKHYTOIO KOJIbL[€BOI'O IIPOBOJHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BlauMopelicTBUe TTPOBOJJHUKOB C TOKOM.

Cuna Amriepa, eé MOAy/Ib U Hallpas/leHUe.

Cuna JlopeHLa, eé MoZly/ib U HaripaB/ieHue. [IBrkeHue
3apsDKeHHOWYACTHUIIBI B OZHOPOAHOM MarHUTHOM r1ojie. Paborta
cuiel JIopeHua.

SIBneHue 3/eKTpOMarHuTHOM UHAYKIMU. [10TOK BekTopa
MarHuTHou uHAYKIMU. 3C UHAYKIMU. 3aKOH
371eKTPOMarHUTHON nHAYKUMK dapages.

BuxpeBoe snektpuyeckoe nose. 3C UHAYKLNY B IPOBOJHUKE,
JBIDKYILeMCS [10CTYyNaTe/JbHO B OJHOPOJHOM MarHUTHOM IIOJIe.
IIpaBuno Jlenya. THAYKTUBHOCTG. SIBjIeHHe CAMOUHAYKLIUU.
3C caMOMHAYKLMK. DHeprus MarHUuTHOT'O T0JIS KaTYILKKU C
TOKOM. DJIeKTPOMarHuTHOe MoJIe.

[IpoBeieHKe 3KCTIepUMeHTA: U3yUeHre MarHUTHOTO TI0JIst
KaTyLIKK C TOKOM; UCCJIeJOBaHKe [IeMCTBUSI IOCTOSTHHOTO
MarHuTa Ha paMKy C TOKOM; UCC/IeZIOBaHUE SIBJIEHUS
3/1eKTPOMarHUTHOW UHYKIUU.

OOmBsicHeHHe OCHOBHBIX TIPUHLIMTIOB AeHCTBUSATEXHUYECKHX
YCTPOMCTB, TAKUX KaK: TIOCTOSTHHbIE MarHUTBI,
3/IeKTPOMAarHUThI, 3/IeKTPOJBUTATEb; U YCIOBUN UX
0e30macHOr0 PUMeHEeHUsI B TIPAaKTHUECKOW >KHU3HU.

PemieHrie pacuéTHBIX 3a7a4 Ha MMpUMeHeHre GOpPMYJT TEMBI
«MarnurHoe 110J1e. DJIeKTPOMarHuTHasi UHAYKLIWS».
PerrieHrie KaueCTBeHHBIX 3a/lau C OMOPOM Ha U3yUyeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH U (U3HUeCKue SIBJIEHUS] TeEMBI
«MarHuTtHoe mosie. D/1eKTPOMarHuTHast UHAYKLHS».
OrnpefesieHre HarpaB/ieHUsI BEKTOpa UHAYKLMA MarHUTHOTO
ToJIsT,CU/Tbl AMriepa v cusiel JIopeHtia.

Pacmno3HaBanve GhU3NUeCKUX SIBJIEHUH B OTBITax U
OKpY’KarolL{eil )KU3HU: B3aMO/eliCTBIe MarHUTOB,
3/IeKTPOMarHuTHasi UHAYKLYs, fileliCTBe MarHUTHOTO T10JIs Ha
MPOBOJHUK C TOKOM U ABVWKYILIMWCS 3apsif.

AHanmu3 3/1eKTPOMarHUTHBIX SIBJIEHUM C UCTIO/Th30BaHUEM
3aKOHa 371eKTPOMarHUTHOM WHAYKLIWU.

OnucaHue M3yueHHBIX CBOMCTB BEILeCTB U
3/1IeEKTPOMAarHATHBIX SIBJIEHUH C UCIO/Ib30BaHHeM (DHU3UUYeCKUX
BeJIMUMH: UHAYKLUS MarHATHOTO TI0JIs, Chjla AMIiepa, cuia
JlopeHLIa, MHAYKTUBHOCTb KaTYIIKU, SHEPTHsT 3/IeKTPUUECKOTO
Y MarHUTHOTO TOJIei.

PA3AEJI 5. KOJIEBAHUA 1

BOJIHBI (38 u)

MexaHuueckue 1
3/IEKTPOMAarHUTHLIEKO/1e0aHMsT
(18 yacoB)

KonebatenbHas crcteMa. CBOOO/[HbIE MEXaHHUUECKHEe
KosiebaHusi. I'apMoHnUeckre Kosiebanusi. Ilepuof, yacTora,
amruuTyiau (a3a Kosebanuii. [Ipy>KUHHBIA MasTHUK.
MaTtemaTrueckuii MasiTHUK. Y paBHeHUe TapMOHUYeCKUX
KosiebaHuil. I1peBpalrjeHuesHepruy Npy rapMOHUUECKUX
KoJie0aHUsIX.

OOmBsicHeHHe OCHOBHBIX TIPHUHIIMTIOB IeACTBUATEXHUUECKHX
YCTPOMCTB, TaKUX Kak: reHepaTop IepeMeHHOTr0TOKa,
TpaHc(hOopMaTop, JIMHUY 3/IeKTpoTiepesiay; M YCIOBUN UX
0e30macHOr0 IPUMeHEHUsI B TIPAaKTHUECKOM >KU3HU.
PerieHvie pacuéTHBIX 3afilau C SIBHO 3aJaHHOMN

(hr3MUeCcKON MOJIENTBbIO C WCIIO/Ib30BaHHEM OCHOBHBIX
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Koneb6aresbHb1id KOHTYP. CBOOOJHBIE 3/IEKTPOMArHUTHbIE
KosiebaHus B H/lea/TlbHOM KojieOaTe/lbHOM KOHTYpe. AHaorus
MesK/ly MeXaHHUeCKHMH 1 3/1eKTPOMarHUTHbIMU KoieOaHUsMHU.
®opmynaTomcoHa. 3aKOH COXpaHeHUsl SHepruy B UeajlbHOM
KosiebaTesIbHOM KOHTYPe.

I[TpescTaBneHye o 3aTyxaroX KojaebaHusX. BeIHYK/jeHHbIe
MeXaHuueckue Konebanvs. Pe3oHaHC. BeIHYKIeHHbIe
3/1IeKTPOMArHUTHBIE KOJleOaHusI.

[MepemenHbI ToK. CUHYCOW/A/BHBIN TTepeMeHHbBIN TOK.
MoHOCTb lepeMeHHOI'0 ToKa. AMILIUTYJHOe U JeliCTBYIOlee
3HAUEHWeCH/Ibl TOKa U HamlpsKeHUs.

Tpancdopmarop. [Tpor3BoACTBO, Tepesava v noTpebieHne
3/IEKTPUUeCKON SHepruU. JKOJIOTMUeCcKre PUCKU I1PU
TPOM3BO/ICTBe 371eKTpo3Heprun. KynbTypa ucnonbs3oBaHus
371EKTPO3HEPI MU B NTOBCEIHEBHOW JKU3HHU.

3aKOHOB ¥ ()OPMYJI, OTTUCHLIBAIOIIMX MeXaHHUUeCKre U
3/IeKTPOMarHuTHbIe KoyebaHusI.

OrrcaHue U3y4eHHbIX MeXaHUUeCKHX U 37IeKTPOMar HUTHBIX
KosiebaHWH C MCTO/Tb30BaHUEMPU3UYEeCKUX BeJTMUMH: TTePUOJ
Y YacToTa KoyiebaHu, aMIinTy/ja U da3a KonebaHuH, 3aps u
CHJ/Ia TOKa B TIPOLIeCCe rapMOHMYeCKUX3/IeKTPOMarHUTHBIX
KoebaHui.

PelrieHre KaueCTBEHHBIX 33/lad C OTIOPOI Ha U3yUYeHHbIe
3aKOHBI, 3aKOHOMEPHOCTH, OTUCHIBAKOLIie MeXaHUUeCKHe 1
3/IeKTPOMarHUTHBIEKOIe0aHusl.

Pabora B rpymmax npu I/laHUPOBaHUHU, TIPOBEJJEHUH U
WHTEpIIPeTaLMH Pe3y/IbTaToB OMbITOB, U aHAJIH3e
JIOTIOJTHUTE/BHBIX HCTOYHUKOBUH(GOPMALMHY TI0 TeMe.

MexaHuueckKue u
3/IEKTPOMarHUTHbIE BOJTHbI
(10 uv)

MexaHnueckye BOJIHBI, YCJIOBUA pacripocrpadenus. [lepuog,.
CKOpOCTB pacripocTpaHeHus U [j1MHa BOJHBL [lonepeunsle u
MIPO/I0/IbHBIE BOHBL. VIHTepdepeHLs U JUQpaKLys
MeXaHU4eCKUX BOJH.

3Byk. CKopocThb 3ByKa. ['poMKOCTb 3ByKa. Bricota ToHa. TemOp
3ByKa.

ONeKTpOMarHuTHbIE BO/HBEI. CBOWMCTBA 3/IEKTPOMAarHUTHBIX
BOJIH: OTPa)keHUe, IIpesioM/IeHre, MoJsipyu3anys, AudpakLus,
vHTepdepeHLys. CKOPOCTh 3/1eKTPOMarHUTHBIX BOJIH.
ITkana 3/neKTpoMarHUTHBIX BOJIH. IIpumenenue
5/IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHLKIIEI paZMOCBA3U U TeleBUAeHUsA. Paguonokanus.
O/eKTPOMarHUTHOe 3arpsisHeHre OKpY)Karolel cpefpl.

OOmBsicHeHHe OCHOBHBIX TIPUHIIATIOB /IEHCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTHA, TAKUXKAK: My3bIKaJIbHbIE
WHCTPYMEHTHI, Y/IbTPa3BYKOBasi TMarHOCTUKA B TEXHUKE U
Me/IUIUHE, pajiap, PaZMOTNIPUEMHHUK, TeIEBU30D, aHTEHHa,
tesiedoH, CBU-reub; 1 yc/ioBuid nx 6e301acHOro
TPUMEHEeHUs B TIPAaKTUUECKOU XKU3HU. PellleHre pacUéTHBIX U
KaueCTBEHHBIX 33/1aUC OMOPOM Ha W3yueHHbIE 3aKOHbI U 3aKOH
i MEpPHOCTH, OTTHUCHIBAIOII[HE PACIIPOCTPAHEHHE MEXaHUUECKUX
U 3JIEKTPOMArHUTHBIX BOJIH. VICIio/ib30BaHue
MHGOPMAI[MOHHBIX TEXHOJIOTHH [I7Isl TIOMCKa,
CTPYKTYPHUPOBAHKSI, UHTEPIIPETALIAH U TIPe/ICTABIEHHUS
VH(OPMaLMK IPUTIOATOTOBKe Co00IIeHr 00 UCT0/Ib30BaHUN
3/IEKTPOMAarHUTHBIX BOJIH B TEXHHUKE.
YuacTue B IMCKYCCHUU 00 3/1eKTPOMarHUTHOM3arpsisHeHUH
OKpy>Karollelt cpefbl.
Pabota B rpyrmmnax npy IJIaHUPOBAaHUM, TIPOBEIEHUN U
WHTEpIIpeTalii Pe3y/bTaTOB OMBITOBY aHAJIM3e

JIOTIOJTHUTETHHBIX MCTOUYHHUKOB MH(MOPMAIMH 110 TeME.
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OnTuka (10 uv)

I'eomeTpuueckasi ontyka. [IpsiMosiMHeliHOe pacnpocTpaHeHre
CBeTa B OJHOPOZHOM cpefie. JIyu cBeTa. ToueyHbId HCTOUHUK
cseta.OTpakeHUe cBeTa. 3aKOHbI OTPakeHUsl CBeTa.
IIpenomnenue ceeta. 3aKOHBI IIPEJIOM/IEHUS CBETa.
AGcomoTHBIN MoKa3aTesb npesiomsieHusi. [TomHoe BHyTpeHHee
otpaxeHue. [IpeiesIbHBIN Yro/ IOJHOTO BHYTPEHHEro
OTpakeHUsl.

Iucnepcus ceta. CoXKHBIN cocTaB Oesoro cBeta. LlBerT.
BonHosast ontrka. iHTepdepeHntiys cBeta. KorepeHTHbIe
VICTOYHUKHU. Y C/IOBUSI HAO/IO,eHNsl MaKCUMYMOB Y MUHMMYMOB B
nHTep(epeHLIMOHHON KapTHUHE OT ABYX CMH(a3HbIX KOrepeHTHbIX
VICTOYHVKOB.

Hudpakiys ceeta. Iudpaki[ioHHas peliéTka. Y cjioBre
Hab/r01eHNs T/IaBHBIX MAaKCUMYMOB TPU TIaZIeHUH
MOHOXPOMAaTHYeCKOro CBeTa Ha JU(PaKLMOHHYIO PeIETKY.
IMonspusarys ceera.

[TpoBesieHMe KCTIepUMeHTa: Hab/IOjeHre AMCTIePCUH CBeTa;
V3MepeHue TI0Ka3aTesis TIpeJIOM/IeHHsT CTeK/Ia; NCC/IeZJloBaHHe
CBOMCTB M300pa)keHUl B JTMH3AX.

OObsicCHeHHe OCHOBHBIX TIPUHLIMIIOB AEHCTBUS TeXHUYEeCKUX
YCTPOMCTB M TEXHOJIOTUM, TAKUX KaK: OUKH, JIyIIa,
(doToartrapat, MPOEKI[MOHHBIHN arirapart, MUKPOCKOTIT,
TeJIeCKOTI, BOJIOKOHHAsI ONTHKA, AU(PAKLIMOHHAS PeLIéTKa,
TIOJISIPOM/]; ¥ YCIOBUHM MX 6e30MacHOTO MPUMeHeHHs B
TPaKTUUECKOW >KH3HU.

PelteHue pacuéTHBIX 3a7jau C SIBHO 3aJaHHOMGbU3MUeCKON
MO/IeJIBIO C UCIO/Ib30BaHHEM OCHOBHBIX 3aKOHOB W hOpMY/
reoMeTpUYeCKOil ONTHKH.

Pacrio3HaBaHue (U3MUeCKUX SIBJIEHUH B ONbITaX U
OKpY’KaroLL[el KU3HU: TPSIMOIMHEeHOepacIipoCTpaHeHne
CBeTa, OTpaKeHHe, TIpesioMieHre, HHTephepeHLus,
IdpakLys U Mosspu3aLyst CBeTa, AUCIIepCHs CBeTa.
AHanu3 oNTUYeCcKUX sIBIEHUH C UCTOb30BaHUeM 3aKOHOB!
3aKOH TMPSIMOJIMHEHHOTO PacrpoCTpaHeH!s1 CBeTa, 3aKOHbI
OTPa)KEHHUsI CBETa, 3aKOHbI ITPeIOMJIeHHs] CBeTa.

PA3JIE]T 6. KBAHTOBASI ®H3UKA (30 u)

JJIeMeHThbI KBAaHTOBOM
onTuku (10 4)

®oronbl. Popmyra [11aHKa cBsizu sHepryuu GOTOHA C ero
YaCTOTOM. DHeprusi U UMIyibC (HOTOHA.

OTkpeITHe U HcciefoBanue hotoadderTa. OnbiTe A. T'.
CronetoBa. 3akoHbI (poTo3ddekra. Y paBHeHre DUHIIITeHA /1715
doToapdexra. «KpacHasi rpanuiia» dotosddekra.

Haenenue ceeta. OneiTel I1. H. Jle6egeBa. XuMuueckoe
JlefiCTBHe CBeTa.

OOmBsicHeHHe OCHOBHBIX TIPUHLIMTIOB JeHCTBUATEXHUYECKHX
YCTPOMNCTB, TaKUX Kak: (pOTO3/1eMeHT, (hOTO/JaTUVK,
co/iHeyHas1 6aTapesi, CBeTOIUO/; U YC/IOBHMH MX 6e30MacHOro
TIPUMeHeHUs B IPaKTHUYeCKoM >KU3HU. PellleHre pacuéTHBIX
3a/lau C SIBHO 3a/laHHOM (hr3uuecKoi MOJe/bI0 C
WCII0/Th30BaHUEM OCHOBHBIX 3aKOHOB U (hOpMYJ1 KBAHTOBOM
OTITHKU.

PerrieHrie KaueCTBeHHBIX 3a/lau C OMOPOM Ha U3y4yeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH KBAHTOBOMW OTTHKH.
Pacrio3HaBaHve (DM3UUECKUX SBJEHWH B yueOHBIX OMbITAX:
dhoTosnekTpuueckuii 3 peKT, CBeTOBOe /aBeHue.
OnucaHue W3yueHHBIX KBAHTOBBIX SIBJIEHWM U TIPOLIECCOB C
HCTI0JTb30BaHUeM (DU3NUECKUX BEJTMUKH: CKOPOCTh
3/IeKTPOMAarHUTHBIX BOJIH,/IJTMHA BOJTHBI U YacTOTa CBETa,
SHeprus U uMNny/abC GoToHa.
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Ctpoenue atoma (6 u)

Mogesns atoma TomcoHa. OnbiTel Pesepdopza mo paccesiHUo
a-yacrull. I1nanerapHas mogens atoMa. ITocrynate! bopa.
W3nyueHue v nor/oieHue (hOTOHOB IIPU Nepexo/ie aToMa C
OJIHOT'O YPOBHS HEPruu Ha Apyroul. Buael cnektpoB. CrnieKTp
YPOBHel 3Hepruy aToma BoJopoJa.

[TpoBesieHMe KCTIEpUMeEHTA: HaO/IO/IeHe TMHeYaToro
CreKTpa.

OObsicHeHHe OCHOBHBIX TPUHLIUIIOB /1eHCTBUSTEXHUUECKUX
YCTPOMCTB, TaKMX KaK: CIIEKTPOCKOII, Jla3ep, KBAHTOBBIN
KOMITBIOTED; ¥ YCJIOBHIA MX Oe301acHOro pUMeHeHUsIB
TPaKTUYECKOMN JKU3HU.

PemieHrie KaueCTBEHHBIX 33/jau C OTIOPOM Ha U3yUYeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (M3MUeCKue sIBJIeHUs TI0 TeMe
«CTtpoeHure aToma». Pacrio3HaBaHve (pu3nuecKyx siBIeHUNA B
yueOHBIX OMbITaX: BOSHUKHOBEHUE JIMHeHYaToro CrekTpa.
AHanu3 KBaHTOBBIX TPOLIECCOB U SIBJIEHUIC
WCIo/Ib30BaHueM MocTysiatoB bopa.

ATtomHoe sapo (14 g)

OKCITepUMEeHThI, ZI0Ka3bIBalolI[e C/I0XKHOCTh CTPOeHUs sifipa.
OTkpbITHE paaroakTuBHOCTH. OnbITE Pe3epdopaa 1o
OTpe/le/IeHUI0COCTaBa paJuoaKTUBHOrO U3nydeHus. CBOWCTBa
anbta-, 6eTa-, raMMa-u3nydeHus1. BivsiHYe paJiioaKTUBHOCTU Ha
JKUBBIe OpraHr3Mbl. OTKPBITHe IIPOTOHA U HEMTpOHA. 3aps, siipa.
Maccosoe uucio sigpa. M3oTomnsl.

Anba-pacriaz. SneKTpOHHbIA U TO3UTPOHHBIN OeTa-pacraf,.
Namma-u3nyyeHve. 3aKOH paZii0aKTUBHOTO pacrasja.

OHeprusi CBsI3U HYK/IOHOB B sifipe. SnepHbie cusibl. JedekT
Macchbl spa.

SnepHble peakiuuy. [eneHve v CUHTe3 gfep.

SnepHbiii peakTop. TepmosiiepHbiid cuHTe3. [IpobaeMsr u
MePCIIeKTHBEI 4/1ePHOM HepreTUKU. DKOJ0rMUecKre acreKThl
siIePHOM SHePreTHKH.

OneMeHTapHble YacTULbl. OTKpbITHE MO3UTPOHA.

Mertob1 Hab/TIOAEHNS ¥ PerUCTpalivy 37IeMeHTapHbIX YaCTHLI.
dyHaaMeHTanbHbIe B3auMoeicTBysA. EMUHCTBO (hr3uuecKoi
KapTUHBI MHUpa.

[TpoBesieHNe yueHNUeCKOro SKCIIepUMeHTa: UCC/le/joBaHue
TPEKOB uacTui] (1o TOTOBLIM doTorpadusim).

OOBbsicHeHHe OCHOBHBIX TPUHLIUIIOB /IeMCTBHS TeXHUYEeCKUX
YCTPOMICTB, TaKUX Kak:[j03UMeTp, Kamepa BunbcoHa,
si/lepHBI peakTop, aToMHasi 6omba; U yClIoBUN UX
6e30mMacHOro MPUMeHeHHsI B MPAKTHUECKOM>KU3HU. PerieHne
KaueCTBEHHbIX 3a/lay C OIOPOii Ha U3y4YeHHble 3aKOHBI,
3aKOHOMEpPHOCTU U (pr3nuecKue siB/IeHUs II0 TeMe
«ATOMHOE ApO».

Pacrio3HaBaHue (U3MUYeCKUX SIB/IEHHH B YUeOHBIX OIbITaxX U B
OKpY’Katoll{eil )KU3HU: eCTeCTBEeHHasl U UCKyCCTBeHHast
Pa/IM0aKTUBHOCTL. OTIMcaHle W3yueHHbIX KBAHTOBBIX SIBJIEHUH
Y TIPOLIECCOB C MCII0/Ib30BaHUEM (PM3NUeCKHX BETUUMH:
repyo/ rosiypacra/zia, SHeprusi CBsi3d aTOMHBIX siiep.

Amnanus rporeccoB U siBIeHUH C UCII0/1b30BaHNeM 3aKOHOB U
TOCTY/IaTOB: 3aKOH COXPAHeHUsI AIeKTPUYeCKOT0 3apsizia,
3aKOH COXpaHeHHs1 MacCOBOr'0 YMCJ/Ia, IOCTy1aThl bopa, 3akoH
paJiM0aKTUBHOIO pacraja.

Vcnonb3oBanre MHQOPMALIMOHHBIX TeXHOJIOTHUN 715 TIOWCKa,
CTPYKTYPUPOBAHWS1, UHTEPIIPeTaLWH U MpeJCTaBIeHusT
VMHGbOPMaI[UK TIPUTIOATOTOBKE COO00IeHNH 0 MpUMeHeHUH
3aKOHOB KBAaHTOBOM ()M3WKH B TEXHUKE U TeXHOJIOTHSIX.

PA3JEJ1 7. 3JIEMEHTBI ACTPOHOMMUUN 1 ACTPODPU3INKMU (10 u)
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Ortarsbl pa3BuTHs acTpoHOMUU. I1pukiazHoe u
MHPOBO33peHUeCKoe 3HaueHHe acTPOHOMHHU.

Buy 3Bé3Horo Heba. Co3Be3fus, sipKue 3BE3[bl, IJIaHEThI, UX
BUJMMOE [IBIDKEHUe.

CoJsiHeyHas cucrema.

CouHue. CosiHeuHasi akTUBHOCTh. MicTouHuK 3Hepruu CosHua U
3BE3[. 3BE3bl, UX OCHOBHbIE XapaKTePUCTHKH.

Mneunslii I1yTe — Hama ['anaktyka. IlonoxeHve v ABWKeHHe
CouHiia B 'asakTuke. THIIbI TaaKTHK.

IToAroToBKa COOOIIEHHI O MeTOAX TIO/TyYeHUs] HayUHbIX
aCTPOHOMHUYECKUX 3HAHUM, OTKPHITUSX B COBPEMEHHOU
aCTPOHOMMUH.

BrimonHeHve 3afiaHuid, NpOBEPSIOLUX BlaJieHue
OCHOBOIOJIAaraloLMMK aCTPOHOMHUECKUMUTIOHATUSIMH,
TMO3BOJISIIOLMMH XapaKTepu30BaTh [1POLieCChl, IPOUCXOAIIIe
B 3Bé3/1aX,

B 3BE3/IHBIX CUCTEMaXx, B MeXKrajlakTUUecKoucpesie; ABIKeHe
HebOeCHBIX TeJ, SBOJIIOLMI03BE3]] U BceneHHOM.

ITpoBesieHne Hab/OEHNIT HEBOOPY>KEHHBIM I71a30M C
WCIT0JIb30BaHUEM KOMITbIOTEPHBIX TIPUIOKEHUN JJ1s
oTipe/iesieHysI TI0J10)KeH!UsI HeOeCHBIX 0OBEKTOB Ha
KOHKDEeTHYIO []aTy: OCHOBHbIe co3Be3/irsi CeBepHOIo
TOJTyLapys USIpKHe 3BE3[bI.

[TpoBeneHMe HAOMOEHUH B Tesieckor JIYHbI,MIaHeT,
MneyHoro Ilytu

Pe3eps (16 u)
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NndopmanuoHHoe obecnedeHne 00yueHus
lepeyens yaeOHbIX H31aHuIl, IHTepHET- pecypcoB, A0NOIHHTEILHOH IUTEPATyPb
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