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INIOACHUTEJIBHASA 3AIIMCKA

[TporpamMMa 110 pu3MKe Ha YpOBHe cpefiHero oOiero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIO)KEHMM U TpeboBaHMUM K pe3ybTaTam
OCBOEHHSI OCHOBHOM 0Opa3oBaTe/bHOW TMPOTpaMMbI, TIPeJCTaB/IeHHBIX B
dI'OC COO, a Takke c yuéToM (efiepasbHOl paboueit ITPOrpaMMbI
BocnivTaHusl ¥ KoHIemIuu mnperojiaBaHyst yuyeOHOro mpeameTa
«®u3mnKa» B 00pa3oBaTe/bHBIX OpraHu3anusx Poccuiickor deznepariyy,
peaJTM3yIoIINX OCHOBHbIE 00pa30oBaTe/bHbIE IIPOTPaMMBbI.

[TporpamMMa 10 (u3MKe ompefenseT 00s3aTelbHOE TPeJMeTHOe
coJiep)KaHue, yCTaHaB/IMBaeT peKOMeHAyeMYyl0 T10C/ie[J0OBaTe/lbHOCTh
W3ydYeHHWss TeM W pa3fie/ioB  yuebHOTO Tmpeamera C  YUETOM
MEXIpeAMETHbBIX W BHYTPUIPeAMETHBIX CBSI3el, JIOTUKKA y4eOHOro
mpoijecca, BO3pAaCTHBIX ocobeHHOCTell oOyuaroruxcs. IIporpamma 1o
bu3MKe JaéT MpezCTaB/eHHe O I[e/IAX, COZepKaHWH, OOIIel CcTpaTeruu
o0yJeHMs], BOCIIUTAHUS W Pa3BUTHSI 00YyUaroIUXCsl Cpe/ICTBAMU YueOHOTo
npeameta «Pu3rKa» Ha yryiyb/IEHHOM ypOBHe.

N3yyeHue Kypca 3))1/131/11(1/1 yriayOséHHOTO YPOBHSI  I103BOJISIET
peasM30BaTh 3a/lauM MPOQecCUOHabHON OpUWeHTal[dH, HaIlpaB/ieHO Ha
Co3/laHre YC/IOBUW [T TIPOSIBJIEHWS CBOUX WHTE/IEKTYaTbHBIX U
TBOPUECKHUX  CITOCOOHOCTeH  KaKAbIM  OOyYarOIIUMCs, KOTOpbIe
HeoOXOAuMbI [T TIPOJo/DKeHUs: o00pa3oBaHMsi B OpraHM3aLiusix
nipochecCHoHaILHOTO 00pa30BaHUS 110 Pa3/IMUHBIM (HH3UKO-TEXHUUECKUM
Y MTH)KeHEPHBIM CTIelIMaTbHOCTSIM.

B nporpamme mo ¢u3vke orpefesisitoTCs IJIaHUpyeMble pe3y/ibTaThl
OCBOEHHSI Kypca (M3UWKM Ha YpOBHe cpe/iHero o0iero o0Opa3oBaHUS:
JTMYHOCTHBIE, MeTarpeIMeTHbIe, MpeAIMeTHLIe (Ha yrTyO/IEHHOM ypOBHE).
Hay4HO-MeTo/0/10rHYecKoi OCHOBOW /i1 pa3pabOTKM TpeboBaHU K
MUYHOCTHBIM,  MeTarpeAMeTHBIM W  TpeAMeTHbIM  pe3yJbTaTaM
00yuaroIuXcs, OCBOMBIIIMX TIPOrpaMMy T0 (PU3MKe Ha YPOBHE CpeJHero
obmero obpa3oBaHWs Ha YI/IyO/JIEHHOM YpPOBHE, SIBJISIETCS CHCTEMHO-
JesITe/IbHOCTHBIN TIOXOZ,.

[Tporpamma o ¢pu3uKe BK/IHOUAET:

TJIaHUpyeMble  pe3y/bTaThl  OCBOEHHUs Kypca (U3MKKM  Ha
yriyOJIEHHOM YPOBHe, B TOM UHCJIe TIpeIMEeTHbIe pe3y/bTaThl 0 ToJam
o0OyueHwus;

cojiep)kaHue yuebHoro npeameTa «PU3HKa» 10 ToZjaM 00yUYeHHs..

[TporpammMa 1o ¢u3rKe UMeeT TIPUMEPHbBIN XapaKTep U MOKeT ObITh
WCTIO/Tb30BaHa YUMTeNsIMUA (U3UKU [Jisi COCTaB/IeHUS CBOUX paboumx
TIPOTPaMM.

[IporpaMma no (u3vKe He CKOBbIBAET TBOPUECKYI WHUIIMATUBY
yuuTesnieid U MpefoCcTaB/sieT BO3MOXXHOCTH /ISl peasn3aliu pa3/TMuHbIX
MeTO/JUUeCKUX TOAXO/0B K TperojaBaHyi0 (U3MKU Ha Yriyb/séHHOM
YPOBHE TIpH YCJOBUM COXpaHeHHs 00s3aTeTbHOM YacTH COJlepKaHus
Kypca.

dusrka Kak HayKa O HaubOojee OOMMX 3aKOHAaX THPUPOJBI,
BBICTyIIasi B KauecTBe yuyeOHOrO TmpeamMeTa B IIIKOJIE, BHOCHUT
CyLeCTBeHHbIi BK/JaZ, B CHUCTeMy 3HaHMM 00 OKpY’KaroleM MHUpe.
[IIkonbHBIA KypC (PU3MKA — CHUCTEeMOODOpasyroIuil [jisi eCTeCTBeHHO-
HayUHBIX Y4ueOHBIX TIPeJMeTOB,



MOCKOJIbKY (pM3MUecKre 3aKOHbI Jie)KaT B OCHOBE MPOLIeCCOB U SIBJIEHUH,
W3y4yaeMbIX XWMHeM, Ouosioruedr, ¢u3nuecko reorpadueli u
acTpoHomuel. Mcrnonb30BaHWe M aKTUBHOE TpHUMeHeHHe (hr3UUeCcKuX
3HaHUM ompefenuiio xapakTtep M OypHOe pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUA B C(epe 3HEPreTWKH, TPaHCIIOPTa, OCBOEHMSI KOCMOCa,
M0JlyueHus HOBBIX MaTepuasioB C 3aJlaHHbIMM CBOWCTBaMHU. M3yueHue
(U3MKM BHOCUT OCHOBHOW BK/JaZ, B (OpMHUpOBaHWE eCTeCTBEHHO-
HayyHOW KapTWHbI Mupa oOyuaroierocs, B (opMUpOBaHUe YMeHHUM
TIPUMEHSATh Hay4YHbI MeTO/ TO3HaHWsS TPY BBITIOJIHEHUH UMHU y4eOHBIX
HCCieJOBaHUM.

B ocHOBY Kypca (u3KKu Ha ypoBHe cpejHero o0iiero obpasoBanust
TIOJIOXKEeH Psifi UJieH, KOTOPble MOYKHO pacCMaTpUBaTh KakK TIPUHITUIILI €T0
TIOCTPOEHMUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HeEM KypC SBJISITCS
JIOTUYECKW 3aBepIIEHHbIM, OH COJEpP)KUT MaTepuaa K3 BCeX pa3/ie/ioB
(GU3MKY, BK/IIOUaeT KakK BOIPOCHI K/IAaCCUUECKOM, TaK U COBpPEMEeHHOM
(DU3UKU.

Hoesn zenepanuzayuu. B cOOTBeTCTBUU C Hell MaTepuaa Kypca
bu3nKY 00BeIMHEH BOKPYT (U3MUeCcKHUX Teopuil. BeayiyMm B Kypce
sB/iseTcs (pOpMHpOBaHUe TIPe/ICTaB/IeHUA O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BellleCTBe U IoJe.

Hoea eymaHumapuzayuu. EEé peanuszauys  npejrosaraeT
WCMO/b30BaHMEe TyYMaHUTApPHOTO TMOTeHLuana (U3NUecKord HayKH,
OCMBIC/IeHHe CBSI3U Pa3BUTUsI (GU3UKHU C pa3BUTHEM OOIIeCcTBa, a Takke C
MHDPOBO033peHUYeCKUMH, HPaBCTBEHHbIMU U 9KOJIOTMUYeCKUMH
rpobeMamu.

Hoes npuknadHoii HanpaeaeHHocmu. Kypc dbusuku yriy06aéHHOro
YPOBHsI TIpe/iriosiaraeT 3HaKOMCTBO C LIMPOKUM KPYrOM TeXHUYeCKUX U
TeXHOJIOTUYECKUX TPUOKeHUN W3y4YeHHbIX TeOpuil M 3akKOHOB. [Ipu
3TOM pacCMaTpPUBAIOTCS HAa ypOBHe OOIMUX TIpeACTaBleHUWN U
CcOBpeMeHHbIe TeXHUYeCKre YCTPONCTBA, U TeXHOJIOTHH.

Hoess 3ko/02u3ayuu  peanusyeTcsi TIOCPEACTBOM  BBeJleHUs
3/IEeMEHTOB CO/IeP)KaHusl, TIOCBSIIIEHHBIX JKOJIOTHYeCKHUM TpoOeMam
COBPEMEHHOCTH, KOTOPbIe CBSI3aHbl C Pa3BUTHEM TEXHUKU U TeXHOJIOTUM,
a Takke oOCyx/eHus: MpoOsieM palMOHAIBLHOTO TPUPOAOIIOIL30BAHUS U
5KOJIOTMUeCKOU 0e30T1acHOCTH.

OcBoeHue cojiep)KaHUsi TIPOTPaMMbI 10 (DU3UKe JO/DKHO ObITh
TIOCTPOEHO Ha TMPUHLMIIAX CHCTEMHO-JAesSTe/IbHOCTHOro nogxoga. s
GU3MKKM peanu3alivsi 3TUX TIPUHLIUIIOB 0a3upyeTcss Ha HCI0J/Ib30BaHUU
CaMOCTOSITEJIbHOTO ~ 3KCIIepUMeHTa KaK TIOCTOSSHHO —[IeMCTBYIOLLEro
dakTopa yuebHoro miporiecca. [ yryiy6/€HHOrO YPOBHSI — 3TO CUCTeMa
CaMOCTOSITEJILHOTO ~ YUEHMUECKOrO  SKCIepuMeHTa,  BK/IHYaloIlero
(bpoHTa/IbHBIE yUeHUYeCKHUe OIbIThI MPH HW3YUeHWH HOBOTO MaTrepuasa,
nabopaTopHble paboThI ¥ paboTHI TTPaKTUKYMa. [Ipy 3TOM BO3MOXXKHBI /IBa
cnocoba peanusanuy  GU3AUECKOTO TMpaKTHKyMa. B mepBoMm ciydae
MIPAKTUKYM TIpoBOAWTCS n1bo B KoHile 10 m 11 kmaccos, aubo 1ocsie
MepBOro M BTOPOTO TMOJYTOAUM B KaXJOM W3 3THUX KiaccoB. BTopoi
Croco6 — 3TO WHTerpausi paboT MPaKTUKyMa B CUCTeMY JIabopaTOPHBIX
paboT, KoTopble TIPOBOASTCS B Tpoliecce W3yuyeHUs paszena (Tembl). [1pu
9TOM T107; paboTaMu TpakTHKyMa TTOHUMAaeTCsl CaMOCTOsTeTbHOe



HCC/IeJoBaHWe, KOTOpOe TIPOBOAMTCS 110 PYKOBOJCTBY CBEPHYTOTO,
0000111éHHOTO BY/Ia 6€3 TTOIIaroBON HHCTPYKLIUH.

B mporpamme 1o ¢Gu3MKe CHUCTeMa YUEHHUECKOTO 3KCIIepUMEHTa,
naboparopHbIX paboT U MPAaKTUKyMa TIpe[CTaB/ieHa eJUHBIM TIepeuHeM.
BbibOp TemMaTWKH [jig 3TUX BUOB YUEHWUECKUX IMPaKTHUecKuX pabor
OCYIIIeCTB/ISIETCS YYaCTHUKAMHM 00pa30BaTe/IbHOTO TIPOIiecca MCXO/s W3
0cOOeHHOCTeM TI0YpOYHOIro TIJIAHUPOBAaHUWS U OCHallleHUs KabuHeTa
busuku. I[Ipu 3TOoM obecrieunBaeTcs OBJaJileHHe  O00YyUarOL[AMUCS
YMeHUsSIMUA TIPOBOJUTH TPsIMble Y KOCBEHHbIe W3MepeHusi, UCC/iel0BaHus
3aBUCUMOCTeN (U3NUeCcKrX BeJTMUUH U TTOCTAHOBKY OTIBITOB 110 TTPOBEPKE
TIpe//I0YKEeHHBIX THUTIOTE3.

Bosbilioe  BHUMaHWe  y/e/lsieTCs  PeIleHWI0  PacuéTHBIX U
KaueCTBeHHBIX 3azau. [Ipyd 3TOM /T pPacuéTHBIX 3a/lau MPHOPUTETOM
SIB/ISIFOTCSL 33/laud C SIBHO 3aJJaHHOM M HeSIBHO 3a/laHHOM (hr3uUecKou
MOjleflbl0,  TIO3BOJISIFOIIME  TIPUMEHSTh ~ U3yueHHbIe  3aKOHbI U
3aKOHOMEPHOCTM KaK W3 OJHOr0 pa3sfieyia Kypca, TaK W WUHTeTrpUpys
NIpUMeHeHre 3HaHWW W3 Pa3HbIX pa3fenoB. [jig KaueCTBEHHBIX 3ajau
IIPUOPUTETOM  SIBJIAIOTCS  3aJlaHUsl  Ha  OOBsSICHEeHHWe/TIpe/CcKa3aHue
MpoTeKaHus1 (PM3NUeCKUX SIBJIEHUW W TIPOLIECCOB B OKPY’KaroLllel JKU3HU,
TpeOytoimiye BbiOOpa GHU3UUECKOW MOJenu [ CUTyaludd TPaKTHKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBUn ¢ TpeboBaHusmu PI'OC COO K MaTepuasbHO-
TeXHUUECKOMY obecrieueHHi0 ydeOHOro Tipoijecca KypC (HU3UKU
yriyO/MEHHOTO YPOBHsS Ha ypOBHe cpeziHero obiero o6pa3oBaHus
JOJDKEH W3yuaTbCsd B YCTIOBUSIX TpeJMeTHOTrO KabuHeta. B KaOuHeTe
GbU3MKY 10/DKHO ObITh HeoOXozumoe mabopaTopHOe 000pyOBaHHe s
BBITIOJTHEHUSI YKa3aHHBIX B IMPOrpaMMe 10 (pu3rKe yUeHUUeCKHX OITbITOB,
nabopatopHbIX paboT 1 paboT MpakTUKyMa, a TakKe JeMOHCTPAL[MOHHOe
obopyoBaHUe.

IemoHCcTpalioHHOe 000pyAoBaHue (OPMHUDPYETCS B COOTBETCTBUH
C TIPUHLWIIOM MWHUMAJbHOW /IOCTAaTOYHOCTH U obecrieurBaeT
TOCTAaHOBKY Tlepeunc/IeHHbIX B TMporpaMme 10 (¢uU3MKe K/IHOueBbIX
JeMOHCTPALUKA il MCC/Ie[JOBaHUs M3y4daeMbIX sIBJIEHHUN U TIPOLIeCCOB,
IMIMUPHUYECKMX U (yHJaMEHTA/NbHbIX 3aKOHOB, WX TEeXHHUYECKUX
TIPUMEHEHU M.

JlaboparopHoe o0opyOoBaHWe [/ YUYEeHHMUECKUX TIPAaKTUUeCKUX
pabor dopmupyercs B BHAEe TeMaTHUeCKUX KOMILIEKTOB U
obecrieuriBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYyuarol[UXCs.
TemaTHuecKre KOMILIEKTHI 1ab0paTOpHOro 000py0BaHUS JO/DKHBI OBITh
TIOCTPOEHbI Ha KOMITJIEKCHOM MCIIO/Th30BaHUM aHAJIOTOBBIX W [IU(POBBIX
npubOpOB, a TakK)Ke KOMITbIOTEPHBIX W3MEPUTENbHBIX CHCTEM B BHJE
1M POBLIX TabopaTopuid.

OCHOBHBIMH Te/IIMHA W3yueHus1 GU3UKM B 00I1eM oOpa3oBaHUU
SIBJISTFOTCS:

dbopMupoBaHre WHTepeca U CTpeM/IeHUsI O0Oydaroluxcs K
HAayYHOMY W3yUeHWIO TIPUPOJbI, pPa3BUTHE WX HWHTE/IEKTYaabHBIX U
TBOPUECKHX CIIOCOOHOCTEN;

pa3BUTHE TMpeJCTaB/eHW O HAyyHOM MeTo/le TIO3HAaHUS U
dopMUpOBaHHe HCC/Ie[OBAaTeIbCKOTO OTHOIIEHWS K OKPY>KaroIuM
SIBJIEHUSIM;



dbopMUpoBaHWe HAyYHOTO MUPOBO33peHUs] KakK  pe3yJbTara
V3y4yeHUs] OCHOB CTPOEHUsI MaTepud U (yHJamMeHTalbHBbIX 3aKOHOB
bu3uKY;

dbopMupoBaHre yMeHHU OOBSCHATH $IB/IEHUS C HCII0/Ib30BaHHEM
(bur3UUeCcKuX 3HaHUM U HayUHBIX []0Ka3aTe/bCTB;

(opmupoBaHre TpeJCTaB/IeHU O POAU (DU3UKU I PA3BUTHS
JPYTUX €CTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHM;

pasBUTHe TPEACTAaBJIeHUMH O BO3MOXHBIX C(epax Oypyiiei
npoeCcCUOHATLHOU eSiTe/IbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHelieMy 00yueHHI0 B 3TOM HallpaB/IeHUH.

HocTwkeHne 3TUX Liesiell obecrieunBaeTCsl pellieHrneM CJieAyIouX
3ajlau B Tporiecce W3ydeHUs: Kypca (M3UKU Ha YPOBHe CpefiHero o011[ero
obpa3oBaHUs:

npuobpeTeHre CUCTeMbl 3HaHUM 00 00WUX  (GU3NYECKUX
3aKOHOMEpDHOCTSIX,  3aKOHaX,  TeopusiX,  BK/IOUasi  MEeXaHWKY,
MOJIEKYJIIPHYIO (PU3WKY, 37€KTPOJJMHAMUKY, KBAaHTOBYI (U3UKY W
3JIeMEHTBI aCTPO(U3UKY;

dbopMUpoBaHre yMeHUN TIPUMEHSITh TeopeTHUecKre 3HaHUs [Jist
o0bsicHeHUs (U3NUECKUX SIBIEHWM B TIPUPOZIe W JIA  TIPUHATHUS
TPaKTUUYECKHX pellleHUH B MOBCEIHEBHOU >KU3HU;

OCBOeHHe CIroco0OB pellieHus] pa3/MyHbIX 3aJau C SIBHO 3aZlaHHOMN
¢u3ruecko MoJenblo, 3ajiauy, IMOoJpa3yMeBarOIIUX CaMOCTOsITebHOe
co3faHve (PU3NUeCKOU Mojie/iv, afleKBaTHOW YCJIOBUSM 3aZjauv, B TOM
yucsie 3aZlau MHXeHepHOro XapakTepa;

MOHUMaHWe  (M3UYECKUX OCHOB W  TIPUHIIUIOB  [€WCTBUSA
TeXHUUECKUX YCTPOMCTB U TEXHOJIOTMYECKUX TIPOLIECCOB, UX BIUSHUS Ha
OKPY>KalOLLyt0 Cpeay;

OB/IaJleHMe MeTO/laMU CaMOCTOSITeJIbHOTO  TIJIAHUPOBaHUS U
ripoBefieHUsT (DU3UUYECKUX SKCIIEPUMEHTOB, aHa/iM3a W WHTepIpeTaliuu
vHbOopMal[uu, oripeziesieHyst J0CTOBEPHOCTH TI0/Iy4YeHHOT0 pe3y/bTaTa;

CO3/laHMe  YCJIOBMA  [I9  PasBUTUS ~ yMEHWM  TPOEKTHO-
WCCTIeIOBaTe/TIbCKOW, TBOPUECKOU JesiTelTbHOCTH;

pasBUTHE WHTEepeca K cdepam MpoheCcCHOHaTbHOU JesITe/IbHOCTH,
CBsI3aHHOM C (PU3UKOMN.

B cootBerctBun ¢ TpeboBaHmsmMu PI'OC COO yrayO6néHHBINA
yPOBEeHb M3yueHHs1 yueOHOro mpeamera «PH3MKa» Ha YPOBHE CPEJHETO
obiero obpa3oBaHusi BbIOMpaeTcsi 00yuaroUUMUCS, TJIAHUPYHOIIUMU
TIPOZI0/DKeHe 00pa30BaHus M0 CIelUaTbHOCTSM (PU3MKO-TeXHUUECKOT0
nipouis.

Ha usyuenue ¢u3uku (yriy6/€HHBINA ypOBeHb) Ha YPOBHE Cpe/IHero
ob1riero obpa3oBanus otBoguTcs 340 yacoB: B 10 kmacce — 170 gacoB (5
yacoB B Hejle/i0), B 11 kacce — 170 yacoB (5 yacoB B Hejle/li0).

[TpennaraemMelii B TIporpamme 10 ¢u3MKe repedeHb J1abOPaTOPHBIX
W TIpaKTU4YecKuX paboT sIB/sieTCsl peKOMeHI0BaHHbIM, YUUTe/b [eaeT
BbIOOD TIpOBeZieHUsT J1abOpaTOPHBIX pabOT U OMBITOB C YUYETOM
WHAVBU/Iya/IbHbIX 0COOEHHOCTEeH 00yUaroIuXcsl.



COJEPXAHUE OBYUEHUNSA 10 K/TACC

Pa3pen 1. HayuHblid MeTO/] TO3HAHUA IPUPOABL.

®usnka — (yHgaMeHTaTbHas Hayka O Tmpupojie. HayuHbiii MeTO/| MO3HAHWUS W METO/Ibl HCC/IeJI0BAHUS
bU3MUeCcKux siBJIeHUH.

OKCMepUMeHT W Teopusi B TMpolecce TI03HAHUS TIPUPOJIbI.

HabsroieHue v 3KCIiepuMeHT B (pu3uke.

Criocobpl u3MepeHust GU3NUYECKUX BeMWUMH (aHAjoroBble W LU(POBbIe H3MepUTebHble TPHUOOPHI,
KOMITbIOTEpHbIe JIJaTUNKOBbIE CUCTEMBI).

[TorpemHoCTy usMepeHuii HpU3ruecKUx BeJIMunH (abCOMIOTHAS U OTHOCUTE/IbHAS).

MogenvipoBanie (pU3MUYECKMX sIBIEHHM M TIPOLIECCOB (MaTepuanbHass TOYKa, abCOMIOTHO TBEpAOe TeJlo,
yjieasbHasi >KUJKOCTb, HJealbHbIA ra3, TOUeUHbIM 3apsif). ['unoresa. PrsnuecKuit 3aKOH, TDaHULIbI €ro
npuMeHUMOCTU. Pr3ryeckast Teopus.

Poib u Mecto (u3uMku B (POpPMHUPOBaHWM COBPEMEHHOM HAay4yHOW KapTHMHBI MHpa, B MPAKTUYeCKOU
JlesITeTbHOCTU JIFO/IeH.

YueHuuecKull 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

N3mepeHue CU/IbI TOKA U HAlpsDKeHUs B LeNM MOCTOSTHHOTO TOKa TP TMOMOIIM aHa/IorOBBIX U 1[U(POBBIX
M3MepUTe/IbHBIX TTPUOOPOB.

3HakoMCTBO C I1udpoBoi yabopatopueil 1o ¢usuke. IIprmMepbl M3MepeHUs] (PU3MUECKUX BeUUWH TIpU
TIOMOIL[ KOMITbIOTEPHBIX JaTUHKOB.

Pa3pgen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHuueckoe BrKeHWe. OTHOCUTEbHOCTh MeXaHUUYeCKOro ABrKeHusl. CucTeMa OTCUéTa.

[Ipsimast v obpaTHast 3a/laul MeXaHUKHU.

Papnyc-BeKTOp MaTepraabHOM TOYKH, €ro MPOeKLMY Ha OCH CUCTeMbI KOOpAWHAT. TpaeKTopus.

[TepemellieHne, CKOpOCTh (CpefiHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHWe MaTepUaJbHOM TOYKU,
X MPOEKL{MH Ha OCH CUCTeMBbI KOOpAKHAT. Ci0)keHHe MepeMelLieHHH U CI0KeHHe CKOPOCTeH.

PaBHOMEpHOEe W DAaBHOYCKODEHHOE TPSMOJIMHEHHOe [NBWKeHWe. 3aBUCHMOCTb KOOD/MHAT, CKOPOCTH,
YCKOpPEHUS U MyTH MaTepUa/ibHOM TOUKU OT BpeMeHHU U UX rpaduKu.

CBoOosiHOe mTazieHWe. YCKOpPeHHe CBOOOAHOro mTazeHus. [IBipkeHue Tesa, OpPOIIEHHOTO IIOf, YIJIOM K
TOPU30HTY. 3aBUCHMOCTb KOOP/MHAT, CKOPOCTH ¥ yCKOPEHHSI MaTePUaibHOM TOUKH OT BDEMEHH U X IPAdUKH.

KpuBonuHeiiHoe JBUKeHUe. [IBU)KeHWe MaTepuasbHOW TOUKMU T10 OKDPY>KHOCTH. YTJIOBasi U JMHelHasi
ckopocTb. [lepuos, u dyacrtota obpamienus. LleHTpocTpemuTenbHOe — (HOpMaibHOE),  KacaTelbHOe
(TaHTeHLMaIbHOE) U TOJIHOE YCKOPeHHe MaTepUalbHOU TOUKH.

TexHUUeCKre YCTPOWCTBA U TEXHOJIOTMUeCKHe 1goueccm: COUJOMETp, [IBW)KEHWE CHapsiioB, LielHbIe,
1iecTepéHyaThble U peMEHHBIE Tlepeiauu, CKOPOCTHbIE JTU(THI.

demoncmpayuu.



Mogens cuctembl OTCYéTa, WUIIOCTpALUSl KWHEMaTUUeCKHUX
XapaKTepUCTUK [IBI)KEHUSI.

Crioco0bl Hcce10BaHUs IBYDKEHUH.,

Nnnroctpauys TipefielbHOTO Tepexo/ia U HW3MepeHHe MTHOBEHHOM
CKOPOCTH.

[Tpeobpa3oBaHye ABWKEHUM C UCTIOTh30BaHUEM MeXaHHU3MOB.

[TageHue Tes B BO3yXe U B pa3pekeHHOM IIPOCTPAaHCTBe.

HabsroieHue 1BWKEHUS Tesla, OpPOIIeHHOTo 10/ yT/IOM K TOPHU30HTY
Yl TOPHU30HTAJIBHO.

HarpasieHre CKOPOCTH TIPH IBMXKEHUH T10 OKPY>KHOCTH.

[Tpeo6Gpa3oBaHue yryioBOi CKOPOCTH B peAYKTOPe.

CpaBHeHMe MyTeM, TPAaeKTOPUH, CKOPOCTeW ABW)KEHHWSI OJHOr0 WU
TOT'O JKe Tejla B pa3HbIX CUCTeMax OTCYéTa.

YueHuueckuli  3KcnepumeHm, nabopamopHble  pabombl,
NpaKmMuKym.

U3yueHre HEPABHOMEDHOTO [BIKEHUSI C LIeJIbl0 OMpe/eeHus
MIHOBEHHOW CKOPOCTH.

3mepenvie yCKOPEHHs] TIDU TIPSMOJIMHEHHOM PAaBHOYCKOPEHHOM
JBWKEHUU 110 HAKJIOHHOM TIJIOCKOCTH.

NccnemoBaHnne  3aBUCUMOCTA  TNYTU  OT  BPeMeHU  MIPU
PaBHOYCKOPEHHOM [IBW>KEHUHU.

V3mepeHue yckopeHUs CBOOOAHOTO TiafieHUsi (peKOMeH/I0BaHO
HCTI0/Th30BaHKe [U(PPOBOM jTabopaTopun).

M3yuenvie nBrKeHuUs Teia, OPOIIIEHHOro ropu3oHTanbHO. ITpoBepka
TUIIOTe3bl O [PSIMOM  TIPOMOPLMOHAJBHOU  3aBUCMMOCTH  MEXIY
[aTbHOCTBIO T0JI6Ta M HaYa/IbHOM CKOPOCTBIO TeJia.

N3yueHne [ABWXKeHUs Teja IO OKPY>XXHOCTM C TOCTOSSHHOW MO
MOZYJIFO CKOPOCTBIO.

VccnenoBaHve 3aBUCMMOCTM Tiepyuofia oOpailjeHusi KOHHUYeCcKOoro
MasiTHUKA OT ero rapaMmeTpoB.

Tema 2. /Junamuka.

[TepBbii 3akoH HproTOHa. WHepuManbHBIE CUCTEMBI OTCUYETA.
[IpuHuun otHocuTenbHOCTU [anmunes. HewHepLuasibHble CHUCTEMBI
oTcuéTa (orpejeneHue, IpuMephI).

Macca Tena. Cuna. [IpyHIUIT CyTIepro3yLiuKU CUJL.

BTopoii 3akoH HbroTOHa /17151 MaTepuaibHON TOUKM.

TpeTuti 3aKkoH Hbl0TOHA /1711 MaTepuabHBIX TOUEK.

3aKOH BCEMHUPHOT'O TATOTeHHsI. JKBUBAJIEHTHOCTh IDaBUTALIMOHHOM
Y UIHEPTHOM Macchl.

Cuna TsDKecTu. 3aBUCUMOCTb YCKOPeHMsi CBOOOJHOTO Ma/leHUusi OT
BBICOTBI HaJi TIOBEPXHOCTBIO TUIAHETbl U OT reorpauueckoil LIMPOTHI.
[BmxeHre HeOeCHBIX Te/l W WX CITyTHUKOB. 3akoHbl Keruiepa. IlepBast
KOCMHUYeCcKast CKOPOCTb.

Cwuia ynipyroctu. 3akoH ['yka. Bec Tena. Bec Tesa, ABUXKYILerocs ¢
YCKOpDEHHEM.

Cuna TpeHus. Cyxoe TpeHue. Cuia TpeHUs CKOJIb)KEHUSI M CUJia
TPEHUSI TOKOSI. Koatg(bm_meHT TpeHuss. (Cuaa COMPOTUB/IEHUS TIPU
[JBWXKEHUU Tejla B XKUIKOCTU WM rase, eé 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIbHOTO [JBUKEHUS.

Hasnenue. I'napocratuyeckoe pasieHue. Cuna Apxumesa.



TexHuyeckre YCTPOMCTBA M  TEXHOJIOTMYECKWe  TMPOLIeCChI:
TIOZLLIUITHUKH, IBUYKEHVE NCKYCCTBEHHBIX CITyTHHUKOB.

demoncmpayuu.

HabntozieHre ABW>KeHUS Tesl B UHEPI[MaIbHBIX U HeWHEepPIUaIbHbIX
cUCTeMax OTCuéTa.

[TpyHLIMI OTHOCUTE/ILHOCTH.

Kauenve [ByX UWIMHIDOB W/IA INAPOB PpAa3HOW MacChl C
O/IMHAaKOBBIM YCKOPEHHMEM OTHOCUTE/IbHO HeWHEepI[UaJbHOW CUCTeMBbI
OTCYeTa.

CpaBHeHHe DABHOJEUCTBYIOIIEN TIPUIOXKEHHBIX K Tely CHIT C
NpOU3BeIeHeM MacCChl Tejla Ha ero yCKOpeHre B UHePLMaibHOM CUCTeMe
OTCuéTa.

PaBeHCTBO CWJsl, BO3HUKAKOLIUX B Pe3y/bTaTe B3auMO/eUCTBUSA TeJl.

V3mepeHrie Macc 1o B3aUMO/|eHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOgbEME U Ma/IeHUH.

LleHTpobOeKHbIE MEXaHU3MBI.

CpaBHeHUMe CUJT TPeHUs MOKOSI, KAUeHUS U CKOTbXKEHUS.

YueHuuecKuli  3Kcnepumenm,  jabopamopHbie  paGombl,
NpaKmMukKym.

M3mepenre paBHOAEHCTBYIOLIEH CHIT TIPU JBUKEHHUH OpyCKa 110
HaKJIOHHOU JIOCKOCTH.

[TpoBepKa ruroTessl 0 He3aBUCUMOCTH BPEMEHH JIB)KeHHUsl OpyCcKa
T10 HAKJIOHHOM TIJIOCKOCTH Ha 3aZJaHHOe PACCTOsIHME OT ero MacChl.

WccnenoBaHve 3aBUCUMOCTH CWI YIPYTOCTH, BO3HUKAKOI[UX B
TIpY>KWHe U pe3nHOBOM o0pa3sije, OT uX AedopMaliiu.

N3yueHne [OBWKEHUS] CUCTEMBbl TeJ, CBSI3AHHBIX  HUTHIO,
TepeKHHyTOU uepe3 JErkuii 6/10K.

N3mepenre ko3(dduiveHTa TpeHUsT IO BeJWUMHE YTJIOBOTO
Ko3(pdurmenTa 3aBucuMocTty Frp(N).

VccnenoBanue ABMXeHUst OpycKa MO HaK/JIOHHOMW TJIOCKOCTHU C
riepeMeHHbIM KO3(PhULIMeHTOM TPeHUs.

N3yueHue fABM>KeHUs rPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépdozo mena.

Ab6comtotHo TBEPAOe Temo. IlocTymaTesibHOe U BpalljaTesbHOe
JIBIDKEHUe TBEpAOro Tesaa. MOMEHT CU/Ibl OTHOCUTETLHO OCHU BpaIlleHUsl.
Ilneuo cusnbl. CrioxkeHue CuJj, NIPUIOXKEHHBIX K TBEpAOMY Tesy. LleHTp
TSDKEeCTU TeJia.

Y cnoBusi paBHOBeCUs1 TBEPAOrO Tesla.

YcToitunBoe, HEYCTOMUHBOE, Oe3pasuuHoe paBHOBeCHeE.

TexHuueckre yCTPOUCTBA U TEXHOJIOTHUECKHE TPOLIECCHL:
KPOHILTEeNH, CTDOUTE/IbHBIN KpaH, pelléTyaTbie KOHCTPYKIUH.

demoncmpayuu.

YcnoBus paBHOBecCus.

Buabl paBHOBecus.

YueHuueckuli  3KcnepumeHm,  aabopamopHbie  pabombl,
NpaKmMuKym.

WccnenoBanue ycyioBUM paBHOBeCHS TBEPAOIO TeJla, UMEIOLLero OCh
Bpall[eHHs].

KoHcTpyrpoBaHye KPOHIIITEMHOB U PACYET CUJT YIIPYTOCTU.



N3yueHne yCTOMUMBOCTM TBEPJOrO Teja, UMEIOLIero IIoIa/lb
OTOPBI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXAHUKe.

NmMnynbc maTepuanbHOM TOUYKU, CUCTEMbI MaTepUa/ibHbIX TOYEK.
LeHTp Macc cucTeMbl MaTepuaabHbIX TOueK. TeopemMa O [JBWKEHUU
L[eHTpa Macc.

NmMnysnsc cumbl ¥ U3MEHeHHe UMITYJ/IbCa

Tesla. 3aKOH COXPaHeHUsI UMITYJIbCa.

PeakTrBHOE /IBUKEHUeE.

MoMeHT wumIy/JbCca MaTepuasbHOW TOuku. I[lpeacTaBiieHve O
COXpaHeHUW MOMEHTAa UMIYJIbCa B LIeHTPaIbHBIX MOJISIX.

Pabora cuapl Ha MaZloM W Ha KOHEUYHOM Te€peMelleHHH.
['padriueckoe nipeficTaBrieHre paboThl CUJTBI.

MOILLIHOCTb CHUJIBI.

Kunetnyeckass 3Heprus MarepuanbHOW TOukd. Teopema 00
V3MEHEeHUU KMHeTUUeCKOM SHePTUU MaTepualbHOM TOUKHU.

[ToTeHUManbHBIE W HeEMOTeHLMa/lbHble CWibl. [loTeHIManbHas
sHeprus. [loTeHI[MabHAs SHepryus yrpyro AedopMHUPOBAaHHOW MPY>KUHBI.
[ToTeHuManbHast 3HeEPrys Tela B OJHOPOJHOM TPAaBUTALIMOHHOM IIOJIe.
[ToTeHuManbHasi 5HEPrys Teja B TPAaBUTALIMOHHOM IM0OJie OJHOPOAHOTO
mapa (BHyTpU W BHe Iapa). BTopasi kocmMuyeckasi CKOPOCTb. TpeTbsi
KOCMUYeCKast CKOPOCTb.

CBs13p  paboTbl  HETMOTEHIMAJBHBIX CWJI C  HW3MeHeHUeM
MeXaHUUeCKOW SHepPruM CUCTeMbI Tesl. 3aKOH COXpaHeHUs MeXaHUueCKOon
SHEepPrUu.

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHve BepHy/uM [yiss W/IeabHON JKUIKOCTH Kak C/e/iCTBUe
3aKOHa COXPaHeHUs MeXaHUUeCKOU SHEPTHU.

TexHuueckue  yCTPOWCTBA W TEXHOJIOTUUECKWE  TPOLIECCHL:
JIBIDKEHUE paKeT, BOJOMET, KOMEp, TPYKUHHBIA TMUCTOJET, TUPOCKOI,
(dbuUrypHoe KaTaHde Ha KOHbKax.

demoncmpayuu.

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTrBHOE [IBU)KEHUe.

N3mepeHrie MOLI[HOCTY CHJIBI.

Vi3meHeHre 3HeprUM Tejla MPHU COBepIlIeHnH PabOoTHhI.

B3anmHbIe TIpeBpaleHusi KWHETUYECKOU U TIOTEHIMa/IbHON SHePTUh
TIpU [IEMICTBUM Ha TEJIO CUJIbI TSDKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3HePTUU MpY CBOOOTHOM TaIeHUH.

YueHuuecKuli  3Kcnepumenm,  jabopamopHbie  paGombl,
NpaKmMuKym.

N3mepeHre nMmnysibca Tesia no TOpMO3HOMY Iy TH.

V3mepeHue CHbl TSTH, CKOPOCTA MOJIe/IM 37eKTPOMOOUIsS u
MOIITHOCTH CHUJ/IbI TSTHU.

CpaBHeHVe W3MeHeHUs] UMITYJ/IbCa TeJla C UMITYJIbCOM CUJIBI.

Uccneposanue COXpaHeHUst VMITYJ/IbCa rpu yIpyrom
B3aMMO/|eVCTBUM.

N3mepeHre KMHETHUECKOU SHEPTHU TeJia [0 TOPMO3HOMY Iy TH.

CpaBHeHHe W3MEHEHHs TOTEHI[MAJbHOM SHEPTUU TMPYKUHBI C
paboTol CU/IBI TPEHMUS.



Omnpefienienye pabOTbI CU/IBI TPEHHMS TPH [JBWKEHMU Teja 10
HAaKJIOHHOU TIJIOCKOCTH.

Pa3pen 3. Monieky/isipHas (pu3MKa 4 TepMOUHAMMKA.

Tema 1. OcHO6bI MO/1€Ky/ISIPHO-KUHemuu4ecKoll meopuu.

OCHOBHBbIe  TIOJIO)KEHUSI ~ MOJIEKYJIIPHO-KUHETUYEeCKOW  Teopuu
(MKT), ux omnbiTHOe ob6ocHoBaHMe. [quddy3us. BpoyHOBCKOe ABWKeHHe.
XapakTep [ABWKEHUS M B3aUMOJEWCTBUSI 4acCTHll BelecTBa. Mogjenu
CTPOEHMsI Ta30B, >KUJKOCTeM W TBEPALIX Tel U 00bSCHEHHE CBOMNCTB
BellleCTBAa Ha OCHOBe 3THUX Moje/led. Macca U pa3Mepbl MOJEKYJ
(aTomoB). KonmnuectBo BelijectBa. [locTossHHasi ABora/ipo.

TeryioBoe paBHOBecre. TemriepaTypa M CIIOCOOBI €& W3MepeHWs.
[ITkana temnepatyp Llenbcus.

Mogenb vjieabHOroO rasa B MOJIEKY/IIPHO-KMHETUUECKOW TEOPHH:
YaCTULIbl rasa [BWKYTCA XaOTUUYECKU U He B3aUMOJEUCTBYIOT APYTr C
IPyroMm.

I'a3oBbIC 3aKOHBI. YpaBHeHue MeHpeneeBa—KnamnenpoHa.
AbGcomoTHasi TeMmriepaTypa (IlKaja TemriepaTyp KenbBrHA). 3aKOH
HanpToHa. M30mpoLieccsl B UeasbHOM ras3e C MOCTOSSHHBIM KOJIMYeCTBOM
BelllecTBa. ['paduueckoe TipeACTaBieHUe U30MPOLECCOB: HW30TepMa,
130xo0pa, usobapa.

CBsI3b MeXJy [OaB/ieHUeM U CpefHeld KHUHEeTHUYeCKOW >SHeprueu
MOCTYIATe/IbHOIO0 TEeIJIOBOIO /JBWXKEHWS MOJIeKYJ WJeaqbHOro rasa
(ocHOBHOe ypaBHeHHe MOJIeKY/IIPHO-KUHETUUeCKOW TeOpHU Ujlea/IbHOTO
rasa).

CBsi3b abCOMIOTHOM TeMIlepaTypbl T€PMOJWHAMUUECKONW CHUCTEeMbI
CO CpefHeld KHWHEeTUYeCKOM »SHepruer TOCTynaTelbHOrO TeII0OBOr0
[BUKeHUs eé YaCTHlL].

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKWe  MPOLIeCChI:
TepMoMeTp, bapomeTp, ToyuyeHrne HaHOMaTepHasoB.

demoncmpayuu.

Mogenu 1BUKeHUs YaCTHL] BellleCTBa.

Mojienb 6pPOYHOBCKOTO JBHKEHMSI.

Bu1eopo/ivK C 3arrchbio0 peajibHOTO OPOYHOBCKOTO /IBUKEHUSI.

Ouddysus xugkocreu.

Mogesis oribiTa IlTepHa.

IIputskeHre MOeKYy.I.

Mojeny KpucTaiyinueCKUX peréTok.

HabsroieHue 1 vicciefoBaHre U30TIPOLIECCOB.

YueHuuecKuli  3KcnepumeHm,  /abopamopHble  padombi,
NpakmMuKym.

UccnegoBanre mpoliecca yCTaHOB/IEHUsI TEMJIOBOTO PaBHOBECHs]
TPy TerIo00MeHe MeXAy ropsiuerd U X0JI0JHOW BOJIOW.

N3yyenue M30T€PMUYECKOTO ripoLiecca (peKoMeHJ0BaHO
HCTI0/Th30BaHue [U(PPOBOM jabopaTopun).

V3yueHne ©30XOpHOroO mpoLecca.

M3yuenue nu3obapHOro rpoijecca.

ITpoBepka ypaBHEHUs

COCTOSTHUSL.

Tema 2. TepmoduHamuka. Tensoeble MawiuHbl.

Tepmoaunamuueckasi (TI]) cucteMa. 3ajjlaHye BHEIIHUX YC/IOBUU
O7s1  TepMOAWHAMHUUYeCKOW cucTeMbl. BHellmHMe W BHyTpeHHHUe
napamMmetpsl. [lapameTpbl TepMOAMHAMHAUECKOU CUCTEMBI KaK CpeJHHe



3HaueHHs BeJINUMH, OMKCHIBAIOIINX €6 COCTOSIHAE Ha MUKPOCKOITUYeCKOM
YPOBHe.

Hyneeoe Haua/o TepMoAMHaMUKU. CaMOTPOU3BOJIbHAS PeJIaKCariys
TePMO/JMHAMWYEeCKOM CUCTeMBI K TETIJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOro ra3a B TepMOJMHAMUKE — CUCTeMa YpaBHEHUMU:
ypaBHeHHe MeH/eneeBa—KnaneiipoHa W BbIpaKeHWe [jid BHYTPeHHeU
SHEpPruu. Y CJIOBUs NMPUMEHMMOCTH 3TOM MOZEW: HU3Kask KOHLIEHTpaLus
YyacTuLl, BbICOKHe TeMIieparypbl. BelpakeHue [/11 BHYTPDEHHEW 3HEepPruu
OZIHOATOMHOT'0 U/IeaIbHOTO Ta3a.

KBasucratrueckre 1 HeCcTaTUYeCKHe TTPOLIECCHI.

OnemeHTapHasi paboTa B TepMOAiHaMuKe. BobruricieHrie paboThbl 10
rpauky nporecca Ha pV-guarpaMme.

Ternonepeaua Kak criocod u3MeHeHUWs] BHYTpPeHHeW SHepruu
TepMOJAUHAMUUYECKOW cucTeMbl 0e3 coBepiieHUsi paboThl. KoHBeKLus,
TeIJIONPOBOAHOCTb, U3/TyUeHHUe.

KomuectBo Termnotsl. TernyioéMKOCTh Tesa. Y e/bHasd U MOJIsIpHast
TerJIOEMKOCTU BellleCTBa. YpaBHeHUWe Matiepa. Y[enbHas TeruioTa
CropaHusi TOIUIMBA. PacyéT KomuecTBa TeIVIOTHI MPH Teruionepejauve.
[TonsiTrie 06 aguabaTHOM Mpotiecce.

[TepBbli  3aKOH  TepMOJMHAMUKWA. BHyTpeHHsid  SHeprus.
KonuuecTBo TerioThl U paboTa KakK Mepbl M3MeHeHUsI BHYTpeHHel
SHEPrvU TePMOJUHAMUYECKOU CUCTEMBI.

BTopoii 3aKOH TepMOJWHAMMKH [ijii PAaBHOBECHBIX IIPOLIECCOB:
yepe3 3a/laHHOe PaBHOBECHOE COCTOSIHUE TEePMOJMHAMUYECKOM CHUCTEMBI
TIPOXOJUT eJUHCTBeHHasl afabara. AOCOMIOTHAs TeMIlepaTypa.

Bropoli 3akKOH TepMOJWHAaMWKHU [jIsi HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOJKHO Tlepe/iaThb TeIJIOTy OT OoJiee XOJO0JHOTO Tera K Oonee
HarpeToMy Oe3 kommeHcaumu (Knaysuyc). Heo6paTiMoCTh TIPUPOHBIX
TIPOLIECCOB.

[1pyHLMBI JeWCTBUA TeryI0BbIX MauH. KIT/I.

MakcumanbHoe 3HaueHue KII/. LTukn KapHo.

OKOJIOTUYeCKHe acIieKTbl MCIIO/Ib30BaHUS TeIUIOBBIX [BUraTeseHu.
TernioBOe 3arpsis3HeHHe OKpY Karoler Cpejbl.

TexHUUeCKHWe YCTpOWCTBA U  TEXHOJIOTUUECKHe  TPOLIeCChI:
XOJIO[TUTbHUK, KOHAULIMOHED, 13e/bHbIA U KapOropaTOpHBIN ABUTaTeNH,
napoBasi TypOuHa, MoTyueHrie CBepXHU3KUX TeMrlepaTyp, YTHIU3alus
«TeIIOBBIX» OTXOZ0B C MUCII0/b30BaHMEM TEIJIOBOI'0 HACOCA, YTU/IH3aLUs
OMOOpraHNYecKOr0  TOIUIMBA  [Ji1  BBIDAOOTKU  «TeIJIOBOM» U
3JIEKTPO3HEPTHUH.

emoncmpayuu.

Vi3MeHeHMe TeMIiepaTyphbl MpU aZitabaTiueckoM pacIIMpeHUH.

BosayiiHoe oruuso.

CpaBHeHUe y/ie/IbHbIX TeMJIOEMKOCTE! BeleCTB.

CriocoObl 3MeHeHHsI BHyTPeHHeH SHepTyu.

VccnenoBanue aguabaTHOTO mporiecca.

KomrmbroTepHble MO/Ie/iv TeIIOBbIX ABUraTesien.

YueHuueckuli  3KcnepumeHm,  aAabopamopHble  pabombl,
NpaKmMuKym.

W3mepeHue yiebHOW TEMI0OEMKOCTH.

VccnemoBanue nporjecca OCThIBaHMS BellleCTBa.

WccnenoBanue afiiabaTHOTO mpoliecca.



N3yuenue B3aVMMOCBS3U SHepruu ME>KMOJIEKYISIPHOTO
B3aMMO/|eMCTBUSA U TeMIIepaTypbl KATIeHUS )KUJKOCTEN.

Tema 3. Aepezamuble cocmosiHus gewjecmea. Pazoebte nepexoobl.

[Tapoobpa3oBanre U KOHZeHcalusi. VIcriapeHHWe ¢ KUIIeHHe.
Y nenbHasi Teryiota mapoobpa3oBaHuUs.

HaceIieHHbIe 1 HeHachIlLeHHbIe TTapbl. KauecTBeHHasi 3aBUCUMOCTD
IUVIOTHOCTU U [IaB/IeHUS] HACBILLEHHOIO Ilapa OT TeMIlepaTypbl, HX
HEe3aBUCUMOCTb OT 00BEMa HACBILEHHOTO Tapa. 3aBUCUMOCTb
TeMIiepaTyphbl KUTIEHWS OT JABJI€HUS B )XUJKOCTHU.

BnaxxHocTh Bo3ayxa. AGCOMOTHas M OTHOCUTe TbHAsI BIayKHOCTb.

Téppoe Teno. Kpucrammueckue u amopHble Tesla. AHU30TPOMNUSA
CBOMCTB KPUCTA/IOB. [1naBneHvie u KpucTamsauys. Y genbHast TerioTa
niiaBsieHusi. Cybaumariys.

Hedopmaumu TBEpAoro tena. PactsokeHue u  cokatve. CaBur.
Mopayns FOHra. Ilpenen yripyrux aegopmMarui.

TerioBoe paciliipeHre >KUAKOCTeH W TBEPABIX Tes, 00bEMHOE U
NMUHeMHOoe paciiipeHre. AHTapMOHU3M TeTJIOBbIX KOe0aHWM YaCTHil
BellleCTBa KakK IMPUUYMHA TEIJIOBOrO0 paclIMpeHusi Tes (Ha KauyeCTBeHHOM
YPOBHe).

[Tpeobpa3oBaHue SHepruu B (hazoBbIX

repexo/iax. ¥ paBHeHUe TerjIoBOro basaHca.

[ToBepxHOocTHOe HaTspkeHHe. Ko3(duimeHT MOBepXHOCTHOIO
HaTsokeHUsl. KamwiisipHbele siBjieHus. [laBjieHWe m1o0J WCKPUBIEHHOM
TOBEPXHOCTBIO XKUAKOCTU. Popmyiia Jlariaca.

TexHUUYeCcKre yCTPOMCTBA Y TEXHOJIOTMUECKHE TIPOLIECChI: KUJIKUe
KPUCTAaJL/Ibl, COBDEMEHHbIe MaTepHaJlbl.

demoncmpayuu.

TeruioBoe paciuvpeHue.

CBOUCTBA HACBIL[EHHBIX MAPOB.

Kurnienue. KurieHue 1ipu NoHWKEHHOM [1aB/I€HUH.

N3mepenue Crsibl MIOBEPXHOCTHOI'O HATSKEHUS.

OIBITHI C MBbUIBHBIMU TJIEHKAMMU.

CmauviBaHue.

KarnuisipHbie sB/ieHUsI.

Mopenn HeHbFOTOHOBCKOM JKUJKOCTH.

Crioco0Obl U3MepeHHs BJIaYKHOCTH.

WccnenoBanne HarpeBaHUsi W IUJIaB/IEHUS] KPUCTa/UTUUECKOTO
BellleCTBa.

Buapl gedopmarimii.

HabnromeHuve mMasbix fedopmaliyi.

YueHuueckuli  3KcnepumeHm, nabopamopHble  pabombl,
NpaKmMuKym.

3yueHre 3aKOHOMEPHOCTEW UCTIapeHHUsT KUJKOCTEH.

N3mepeHue yie/IbHOW TerIOThI I/1aB/IeHUS JIb/a.

N3yueHne CBOMCTB HaChILLIEHHBIX MapOB.

V3mepeHue abCOJIFOTHOM BIaKHOCTU BO3/yXa W OLleHKa MacChl
1apoB B TTIOMELLIEHUH.

N3mepenure ko3 duieHTa MOBepXHOCTHOTO HATSHKEHUSI.

N3mepenue moaysst FOHra.

WccnenoBanye 3aBUCUMOCTH JiepopMaliii pesMHOBOro obpasia ot
TIPUJIOKEHHOU K HeMY CHUJIbI.



Pa3pen 4. JneKTpoguHaMMKa.

Tema 1. DnekmpuuecKoe novie.

OnekTpusaLys Tel U eé TpOosB/IeHUs. DJIeKTpUYeCcKUi 3apsan. [IBa
BHUJA  3JIEKTPUYECKUX  3apsifoB. [IpOBOAHUWKH, [U3EKTPUKU U
MOMYTIPOBOJAHUKHU.  DJIEMEHTapHbIM  3JIeKTPUYECKUM  3apsif. 3aKoH
COXpaHeHUs JIeKTPUYeCKoro 3apsiza.

B3aumogerictBue 3apsgoB. ToueuHble 3apsifpl. 3akoH KysoHa.

OnekTpuyeckoe noJje. Ero gerictBre Ha 3/eKTpuyecKye 3apsijbl.

HanpspkéHHOCTD 37eKTprueckoro moms. [IpoOHbd 3apsz. JIuHWM
HarpsUKEHHOCTU  3JIeKTpuYeckoro nosiss. OJHOPOAHOe 3JIeKTpUYecKoe
roJsie.

[ToTenianbHOCTD 3/1eKTPOCTaTUYeCKOT O TI0JIA1. PasHoCTb
TOTEeHLMA/IOB U HampspkeHue. [loTeHLMasibHasi SHeprust 3apsija B
9/IeKTPOCTaTUYeCKOM TI1oj1e. IloTeHIMan 3/1eKTPOCTaTUYeCcKOro I0JIs.
CBsI3b  HamnpspKEHHOCTU TIO/ M PAa3HOCTA  TOTEHLMaaoB  [Jist
3JIeKTPOCTaTUYeCKOro 1oJist (KaK OJHOPOJHOTr0, TaK U HEOJHOPOZHOTO0).

[IpyHLMN Cyneprno3uLyy 3/1eKTPUUeCKUX MOJIEN.

[Tone toueuHoro 3apsisa. Ilosle paBHOMepPHO 3apsbKEHHOW CQepsbl.
[Tosle paBHOMEPHO 3apspKeHHOTO 1o 00bEéMy Immapa. Ilosie paBHOMepHO
3apsDKeHHON 0eCKOHeuHOM TIOCKOCTH. KapThHbI MTMHUM HanpsyKEHHOCTH
3TUX MOJIel U SKBUIOTEHLIUA/IbHBIX TOBEPXHOCTEH.

[IpOBOAHMKUA B 3JIEKTPOCTAaTUUECKOM II0/ie. Y C/IOBUe paBHOBECHs
3aps/10B.

[JV3neKTpvku B 3JIEKTPOCTaTUUeCKOM ToJie. [JIuasekTpuyeckas
TIPOHUL[aeMOCTh BelljecTsa.

KonpeHcarop. 3/1eKTPOEMKOCTb KOHZeHCaTopa. JJIeKTPOEMKOCTb
IIJIOCKOI'O KOHZIeHcaTopa.

[TapanenbHoe coefuHeHWe KOHZeHcaTopoB. IlocienoBartesbHOe
CcoeIMHeHVe KOH/IeHCAaTOPOB.

OHeprus 3apspKeHHOIr0 KOH/eHcaTopa.

[IB>KeHWe 3apspKeHHOW YacCTULbl B OJHOPOJHOM 3/1€KTPHUUYECKOM
rosie.

TexHuyecke yCTPOMCTBA M  TEXHOJIOTMYECKWe  MPOLIeCChI:
3JIeKTPOCKOII, 3/IeKTPOMeTp, 3/IeKTpOCTaThuyeckasl 3alljura, 3a3emyeHue
3/IeKTPONpUb0POB, KOHleHCaTophl, reHepaTop BaH sie 'paada.

emoncmpayuu.

Y CTpOUCTBO M MIPUHLIUI JeWCTBUS 37IeKTpOMeTpa.

OeKTpUUeCKOe 1oJie 3apSKeHHBIX IapUKOB.

O/eKTprueckKoe 110J1e BYX 3apsUKeHHbIX [1JIaCTHH.

Mopens 3/1eKTpocTaTuueckoro resepatopa (Ban ge I'paada).

IIpOBOAHUKU B 3/IEKTPUUYECKOM TI0JI€.

OJleKTpoCcTaThyecKas 3alljura.

Y CTPOUCTBO U AEUCTBUE KOH/IeHCATOpa MOCTOSSHHOU Y MlepeMeHHON
éMKOCTH.

3aBUCUMOCTb ~ 3/IEKTPOEMKOCTHA  TUIOCKOTO — KOHZEHcaropa  OT
TVIOIIAAA TUIACTWH, PaCCTOSIHUST MeXAY HUMU UM [IU3JIEKTPUYEeCKOU
IIPOHUL[aeMOCTH.

OHeprus 3/IeKTPAUYECKOT0 T0JIst 3apsHKEHHOT O
KOHJleHcaTopa. 3apsijka M paspsijka KOHJeHcaTopa 4Jepe3
PEe3KUCTOp.

YueHuueckuli  3KcnepumeHm,  nabopamopHble  pabombl,
NpakmMuKym.



OLieHKa CU/T B3aMO/IEMCTBUS 3apSUKEHHBIX Tel.

HabntomeHuve npeBpaliieHyst SHEPTUX 3apsDKeHHOT0 KOHZIeHCaTopa B
SHEPrUI0 U3J/IyYeHusi CBeTOAUO/A.

V3yueHue poTeKaHUs TOKA B LeTH, COZeprKallield KOHJeHCaTop.

PacripesieeHdie  pa3HOCTM TIOTEHILMA/JIOB  (HAaNpsDKeHUs1) TpU
T110C/1el0BaTe/IbHOM COeZJUHeHUU KOHZeHCaTOPOB.

VccnenoBanve paspsiia KOHJeHcaTopa yepes pesncTop.

Tema 2. ITocmosiHHDIU 3/1eKmMpuYyecKutl Mox.

Cwuna Toka. [TocToIHHBIN TOK.

YcnoBusi CyieCcTBOBaHMUSI TMOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa.
Vcrounvku Toka. Hanpspkenue U u 3/IC &.

3akoH OMa /11 yyacTKa Lienu.

O/eKTprueckoe COIPOTUB/IEHMEe. 3aBUCHMMOCTb CONPOTUBJIEHUS
OZHOPOJHOIO TIPOBOJHMKA OT €ro [J/WMHbl U IUIOLIaJAU ITIOTIePEeYHOro
ceyeHus1. Y jeJibHOe COTPOTUB/IEHVE BellleCTBa.

[TocnepoBaTenvHOe, TMapasuiesibHOe, CMeLIaHHOe COeJVHEeHUe
TIPOBOJHUKOB. PacuéT pa3BeTB/IEHHBIX 3/1eKTpUueckKux Lerned. [IpaBunia
KHpXFO%)

Pabota 3;ekTprueckoro Toka. 3akoH /bxoyns—/IeHia.

MOoOmHOCTE ~ 3/IEKTPUYeCKOI0  TOKa.  TerioBasg  MOILJHOCTb,
BbIJie/isieMasi Ha pe3rcTope.

OC u BHyTpeHHee COIMPOTHB/IEHHWE MCTOUYHMKA TOKa. 3akoH OMma
JJ/1s1 TIOJIHOW (3aMKHYTOM) 3JIEKTPUYeCKOM Ljernd. MOIHOCTE UCTOUHUKA
ToKa. KopoTKoe 3aMbIKaHUe.

KoHngeHcaTop B Lienu oCTOSSHHOTO TOKA.

TexHuueckue  yCTPOWCTBA M TEXHOJIOTHUECKHE  TIPOLIECCHI:
amrepmeTp, BOJbTMETP, PEOCTAaT, CYETUMK /IEKTPUUYECKON SHEPTUU.

demoncmpayuu.

V3mepeHye CUJIbI TOKA Y HallpsKeHUs.

WccnenoBaHre 3aBUCMMOCTM CWJIbI TOKA OT HalpsDKeHUs IS
Pe3nCTOopa, J1aMIlbl HAKa/JIMBaHWSA U CBETOANOA.

3aBUCHMMOCTb COTIPOTUBJIEHUS] LWINHAPUUYECKUX TTIPOBOJHUKOB OT
[JIVHBI, TUIOLA/IU TIOTIePeYHOro ceyeHusl U MaTepuaria.

WccnenoBanye 3aBUCMMOCTU CUIIbI TOKA OT CONPOTHBIIEHUS TIpU
TIOCTOSTHHOM HarlpsKeHUH.

IIpsamoe u3smepenue 5/IC. KopoTkoe 3aMblKaHUe rajabBaHUUYeCKOI'O
37IeMeHTa Y OL|eHKAa BHYTPEHHEer0 COMPOTUBJIEHUS.

CriocobbI coefiHeHUsI KICTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBaHre  pa3sHOCTM  TIOTEHLMATIOB  MeXIy  IMOJIFOCaMU
VICTOYHHMKA TOKA OT CU/IbI TOKA B LIeIIy.

YueHuuecKuli  3Kcnepumenm,  jabopamopHbie  paGombl,
NpaKmMuKym.

WccrenoBaHre CMeIIaHHOTO COeJMHEeHUs Pe3rCTOPOB.

N3mepeHnue yielbHOTO CONPOTUB/IEHHUS

IIPOBO/IHUKOB.

WccnenoBanre 3aBUCMMOCTH CUJTBI TOKA OT HATIPSDKEHUs [I/1S1 JIaMITbl
HaKa/IMBaHUs.

YBenuueHue rpefiesia ©3MepeHUs: amrnepmerpa (BoJbTMeTpa).

N3mepenne J/1C v BHyTpeHHero CONpOTHUB/IEHUSI UCTOYHMKA TOKa.

Nccnenosanne 3aBucumoctd D/IC rajbBaHUYECKOTO 3/1eMeHTa OT
BpeMeHU I1PU KOPOTKOM 3aMbIKaHUU.



VccnepmoBaHWe  pasHOCTM  MOTEHLMANOB  MEXAY  MOJOCAMU
VCTOUHHKA TOKA OT CUJIbl TOKa B LIeTH.

WccnenoBaHue 3aBUCUMOCTH M0J1e3HOM MOIIJHOCTHA MCTOYHUKA TOKA
OT CUJIbI TOKA.

Tema 3. Toku @ paznuuHbix cpeoax.

OneKTpuyeckasi TIPOBOJJUMOCTb Pa3/IMUHBIX BellleCTB. DJIeKTPOHHast
TPOBOJAUMOCTb  TBEDJbIX MeTas/uIOB. 3aBUCUMOCTb COIPOTUB/IEHUS
MeTa/IJIOB OT TemriepaTypbl. CBepXMIPOBOIUMOCTb.

DneKTpuueckuii TOK B BakyyMe. CBOWCTBA 3/IEKTPOHHBIX MTYUKOB.

[TonyripoBoiHKK. CoOCTBeHHass W TIpUMeCHasi TPOBOJIMMOCTD
MoJyiynpoBogHUKOB. CBolcTBa p-n-niepexoja. [losynpoBOAHUKOBEIE
TIpUOOpHI.

ONeKTpUYeCKuii TOK B 3JIEKTPOJIMTax. OJIEKTPOJIUTUUeCKast
aucconyanusi. JneKTposin3. 3akoHbl Dapajest A1 3/1eKTpoJIv3a.

ONeKTpUuueckKMd  TOK B rasax. CamMmocTosATeNbHBIA U
HeCaMOCTOSTe/IbHbIM  pa3psii. Pa3iduHble TUIBI CaMOCTOSIT@TBHOTO
pa3pszaa. Monnus. [1na3ma.

TexHUueckMe  yCTPOMCTBA M  MpPAaKTUYeCKOe  TMpHUMeHeHUe:
rasopa3spsi/iHbie JIaMITHI, 3J1eKTPOHHO-/Ty4YeBast TpyOKa,
TIO/IyTIPOBOJHUKOBbIE ~ TIPUOOpPBI:  [IUOZ,  TpaH3UCTOp, (oToauof,
CBeTOA1O/, Ta/bBaHUKA, pa)MHUPOBaHUE Me[U, BbITlJIaBKa aJFOMUHMUS,
3JIeKTPOHHAasi MUKPOCKOITHSI.

emoncmpayuu.

3aBUCHUMOCTb COTIPOTHB/IEHUS] META/IZIOB OT TeMrepaTyphbl.

[TpoBOAMMOCTB 371€KTPOJIUTOB.

3aKOHbI 371eKTposin3a Papazes.

VckpoBoii pa3psisi ¥ IPOBOIUMOCTh BO3/yXa.

CpaBHeHue MPOBOIMMOCTH MeTaJlJIOB Y MOJyTIPOBOJHUKOB.

OJHOCTOPOHHSISI TPOBOAUMOCTh AUO/IA.

YueHuueckuli  3KcnepumeHm,  nabopamopHble  pabombl,
NpaKmMuKym.

Habnrozerue s/1eKTpom3a.

W3mepeHue 3apsiia OAHOBAJIEHTHOTO MOHa.

WccnenoBaHve 3aBUCMMOCTH COTIPOTHBJIEHUS] T€PMOpPE3UCTOpa OT
TeMIlepaTyphl.

CHsiTHe BOJIbT-aMITIePHOM XapaKTepUCTUKHU JUOZa.

dusnvyecKum MpPaKkTUKYyM.

Criocobpl n3MepeHHsi (PU3NUYECKUX BEJIWYMH C HCTOJb30BaHUEM
aHAJIOTOBBIX U I[U(MPOBLIX WU3MEpPUTEIbHBIX MPUOOPOB U KOMITHIOTEPHBIX
JAaTUYMKOBBIX CHCTeM. AOCO/IOTHbIE W OTHOCUTE/bHBIE TTOTPElTHOCTH
M3MepeHu (pu3nyeckrx BenuurH. OLieHKa rpaHul] IOrpelIHOCTe!.

[TpoBe/ileHie KOCBEHHBIX U3MepeHUM, UCC/IelOBaHUN 3aBUCUMOCTeN
bu3MUeCKUX BeMUWH, TPOBepKa TMpeJIoKeHHbIX TUIoTe3 (BbIOOp u3
paboT, OMUCAaHHBIX B TeMaTHYeCKHX pa3fenax «YueHHUUeCKUn
5KCIIEPUMEHT, JlabopaTopHbie pabOThl, MPAKTUKYM»).

MexnpeaMeTHbIE CBSI3H.

W3yuenne xypca ¢usuku yraybnéuHoro ypoeHsa B 10 kiacce
OCYLLECTBJISIETCSI C YYETOM COZiepKaTeTbHbIX MeKIIpeAMETHBIX CBSI3€M C
KypcaMy MaTeMaTHKH, 610/Iorun, XuMuu, Teorpadyi ¥ TEXHOJIOTHH.

MesicnpeomemHble noHssMus1, C8s13aHHbIe C U3yYeHUeM Melmnooos
HAYYHO020 NO3HAHUSL: SIBJIeHWe, HayuHbId (PakKT, rurotesa, ¢usnyeckas



BE/IMUKMHA, 3aKOH, TeOpHsl, Hab/ro/leHre, SKCIepUMeHT, MO/ie/IMpOBaHue,
MoJienb, W3MepeHHe, TIOTPeLIHOCTH H3MepeHuM, U3MepUTe/IbHble
ripubopel, 1iMdpoBas 1abopaTtopusi.

Mamemamuka: pelieHWe CUCTEMbl ypaBHeHUU. JIMHelHast
¢byHkuus, mapabona, rumepbona, wux TrpadUKd U CBOMCTBA.
TpuroHomerprueckre (QyHKLMU: CHHYC, KOCMHYC, TAH€HC, KOTaHTeHC,
OCHOBHOE TPUTOHOMETPUUECKOe TOXAeCTBO. BeKTOPhI U UX MPOEKLMU Ha
OCH KOOpJMHAT, CJIOKeHHe BeKTOPOB.

Buonozusi: MexaHWueckKoe [IBWDKEHHME B JKMBOW  TIPUPOJE,
mddy3us, 0cMoc, TerooOMeH JKUBBIX OPraHU3MOB, TeIJIOBOe
3arpsi3HeHHe OKDYXKaloll[el cpefpl, yTUIW3alusi OHMOOpPraHUYecKoro
TOITMBA /11 BBIPAaOOTKM  «TEIUIOBOW» W 3JIeKTPO3HEpIHH,
MOBEPXHOCTHOE HaTSDKEHWEe W KalW/UISpHble SIBJIEHUSI B TIPUPOJE,
5/IeKTPUYECKUe sIBJIEHUS B )KUBOUW NPUPOJIe.

Xumus: [UCKpeTHOe CTPOEHWE BeIlecTBa, CTPOEHWE aTOMOB U
MOJIEKYJl, ~ MOJIb  BellleCTBa,  MOJSIpHass ~ Macca,  IOJy4YeHue
HaHOMAaTepUasIoB, TEIJIOBble CBOKWCTBA TBEPABIX TeJl, )KUJKOCTeN U ra3os,

KUOKHe KPHUCTAaJ/lJIbI, J3JIEKTpUYeCKHre CBOIMCTBa MeTaJ/lJIOB,
3JIEKTPOJINTUUECKAA Aucconuanmsd, ra/ibBaHUKa, 3JIEKTPOHHAasdA
MMKPOCKOIIHA.

TI'eoepacgpus: BnaXxHOCTH BO3/yXa, BETPHI, 6apomeTp, TePMOMeTP.

TexHon02us: mpeoOpa3oBaHWe [IBWKEHUNM C KCIO/b30BaHUEM
MEXaHU3MOB, YUET CYXOrO M JKHU/[KOTO TPEHHs! B TEXHHKE, CTATUYeCKHUe
KOHCTPYKIUHU (KPOHIITeHH, periéTuaThle KOHCTPYKIIMH), UCII0/Ib30BaHKe
3aKOHOB COXPaHeHHSI MeXaHWKH B TeXHHWKe (THPOCKOI, BOJOMET U
JpyTue), IBUraTe/lb BHYTPEHHEr0 CropaHusi, mapoBasi TypOuHa, ObITOBOM
XOJIOAWIBHUK, KOHJWIIMOHED, TEXHOJOTUU TI0JyUeHHs] COBPEMEHHBIX
MaTepuajioB, B TOM UWCIe HAHOMAaTEepUA/IOB, W HAHOTEXHOJIOTHH,
3J/IEKTPOCTaTUUecKast 3alluTa, 3a3eMJ/ieHHe 3/1IeKTPONpHUO0POB,
ra3opa3psiHbIe JIaMITbI, TTOJTyTIPOBOIHUKOBLIE TIPHOOPHI, TaTbBaHHKA.

11 K/TACC

Pa3pen 4. dnekTpoguHaMMKa.

Tema 4. MazHumtoe novie.

B3avmMogelicTBre MOCTOSIHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM.
MarautHoe mnosie.  BekTop MarHUTHOM — MHAYKUMH.  [IpuHOMN
Cyneprno3vLIM¥ MarHUTHBIX M0J1el. JIMHUYM MarHUTHOW UHAYKLUU.

MarHuTHoe T07ie TIPOBOJHMKA C TOKOM (MPSIMOTO TIPOBOJAHMKA,
KaTYLLKKU ¥ KPyroBOro BUTKa). OmbIT IpcTeja.

Cuna Ammepa, eé Harpag/ieHHe U MO/ /Ib.

Cuna JlopeHiia, eé HanpaB/eHUe U MOAYJIb. JIBH)KeHHe 3apsKeHHOU
YacTHUIIbl B OJHOPOAHOM MarHUTHOM TioJie. Pabora cusel JIopeHria.

MaruutHoe mosie B BeljectBe. deppoMarHeTuMku, Mapa- U
[iiamMarHeTUKU.

TexHuueckre yCTPOMCTBA M  TeXHOJIOTMYECKUe  TPOLIeCChI:
TpYMEeHeHUe TIOCTOSIHHBIX MAarHWTOB, 3JIEKTPOMAarHWTOB, TecTep-
MYJIETUMETP, 37eKTpoABUratenib $KoOHW, YCKOPHUTENH 3IeMeHTapHbIX
YyacTuLl.

demoncmpayuu.



KaptuHa 5nuHWKA WHAYKIMA MarHUTHOTO TIOJS TOJIOCOBOTO U
TI0/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa MMHUI MarHUTHOW WUHAYKIMU TI0/IS AJIMHHOTO TIPSIMOTO
TPOBOJHUKA U 3aMKHYTOI'0 KOJIbLIEBOT'O TIPOBOJHUKA, KAaTYILIKU C TOKOM.

B3anmMogelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

HevictBre cuibl JIopeHI|a Ha UOHBI 3JIEKTPO/IUTA.

HabsroieHue 1BYKEHUS TTyUKa 3IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLn IeVCTBYS 3J1eKTPOU3MEPUTETLHOTO nprubopa
MarHMUTO3/1eKTPUYECKOU CUCTEMBI.

YueHuuecKuli  3Kcnepumenm,  jabopamopHbie  paGombl,
NpakKmMuKym.

WccnenoBaHre MarHUTHOTO TIOJIST TOCTOSTHHBIX MarHUTOB.

WccnenoBanue cBOMCTB (peppOMarHeTUKOB.

WccnenoBanue fercTBYS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuibl AMrepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMIIepa OT CHJIbI TOKaA.

OrnipefienieHe MarHUTHOW WHAYKI[MA Ha OCHOBE W3MepeHUs CUJIbI
Awmrepa.

Tema 5. Da1eKmpomazHUMHASA UHOYKYUSL.

fABnenve  3nekTpoMarHuTHOM  WMHAYKUMHM. [loTOK  BekTopa
MarHuTHOM WHAYKOUU. OJC UHAYKIMU. 3aKOH 37€KTPOMarHWTHOU
vHAyKOuU @apazes. Buxpesoe syiekTpudeckoe rosie. Toku Pyko.

OAC wuHAYKUMKA B TIPOBOJHUKE, [IBWXKYIEMCS B OJHOPOJHOM
MarHMTHOM I10JI€.

IIpaBuso Jlenta.

NupyktuBHOCTh. KaTylllka MHAYKTUBHOCTM B L€ ITOCTOSIHHOTO
TOKa. ABjieHre caMoMHAYKLMU. SJC caMOUHAYKLUN.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

OJIeKTPOMarHuTHOe 1oJie.

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKUe  TMPOLIeCChI:
VH/JYKLIMOHHAsl Teub, COJIEHOWJ, 3aljuTa OT 3JIeKTPU3alUu Tesl TpHU
[BWKEHUU B MAarHUTHOM I10Jie 3eMJIN.

Hdemoncmpayuu.

HabstoieHue siBfieHUsE 37IeKTPOMarHATHOW UHIYKITUH.

NccnepoBanne 3aBucumocty JJC UHAYKUMM OT CKOPOCTH
V3MEeHEeHHs MarHUTHOTO TOTOKa.

ITpaBusno JleHua.

[TageHrie MarHWTa B alFOMUHUEBOU (Me/IHOI) TpyOe.

fBneHre cCaMOUHAYKLUN.

Nccneposanue 3aBucumocty 3/C caMOMHAYKLMU OT CKOPOCTHU
V3MEeHeHH’s CUJ/Ibl TOKA B LellH.

YueHuuecKuli  3KcnepumeHm,  /1abopamopHble  pad6ombi,
NpakKmMuKym.

UccnenoBanue siB/ieHUs 3/1eKTPOMAarHUTHOU UHAYKI[UU.

OrnipefienieHre UHAYKLMHA BUXPEBOTO MarHUTHOTO TTOJIS.

WccnenoBanue siB/ieHWs CaMOUHAYKLIAU.

C6opka Mofien1 37IeKTPOMarHUTHOTO TeHepaTopa.

Pasgen 5. Kosiebanus ¥ BOJIHBI.

Tema 1. MexaHuuecKue Kose0aHusl.

KonebaTenbHast cuctema. CBoOOIHBIE KOJIeOAHYSI.



'apmoHuueckre KosiebaHus. KuHemaTHueckoe YW AWHAMHAYECKOe
onvcaHue.  JHepreTMUeckoe  onucaHue  (3aKOH COXpaHeHust
MeXaHUYeCKOW  SHepruu). BbiBoA ~ JUHAMHUYECKOTO  OMUCAHUS
rapMOHMUECKUX KojebaHui U3 WX YHePreTUUeCKOro U KHHEMaTUUeCKOTO
OTTHCaHUSI.

Amvnmutyzna u ¢asa kKomnebanuii. CBsA3b aMIUIMTY[bl KOJieOaHMIA
WCXOAHOW BeUUYMHBI C aMIUVIUTyJaMu KosiebaHW e€é CKOpOCTU U
yCKOpeHWUs.

ITepriox, u uactora Komnebanuii. Ilepwog MasbIX CBOOOJHBIX
KOoj1e0aHMM MaTeMaTUUeCcKoro MasiTHUKa. [lepros cBoOOAHBIX KoebaHui
TIPY>KMHHOT'O MasiTHHUKa.

[TonsTve o 3aryxarolux KojebaHusx. BeiHyKIeHHbIe KOyieOaHMs.
Pe3soHaHc. Pe3oHaHCHass KpuBas. BivsgHuhe 3aTyxaHusi Ha BU[
Pe30HAaHCHOW KPUBOW. ABTOKOJ/Ie0aHMS.

TexHUUeCKHe  YCTPOMCTBA W TEXHOJIOTUUECKHE  ITPOLIeCCHI:
METPOHOM, Yachl, Kaue/ii, My3bIKa/bHble MHCTPYMEeHTHI, celicMorpad.

Hdemoncmpayuu.

3anuch KosiebaTeTbHOTO IBUKEHUS.

HabsroieHre He3aBUCUMOCTH TIepUOZia MaslbiX KosiebaHui Tpy3a Ha
HUTH OT aMIUTATYIbI.

ViccnenoBaHue 3aTyXaroluxX KoyieOaHWM W 3aBUCHMOCTU TIeproja
CBOOOJHBIX KO/IeOaHUM OT COPOTUB/IEHUS.

WccnenoBaHue KosiebaHWM Tpy3a Ha MaCCHBHOM TIPY>KUHE C 1[e/TbI0
dbopMupoBaHus TIpeficTaB/eHU 00 WeasbHOM MOJIeNIM TPY>KUHHOTO
MasiTHUKaA.

3aKOH COXpaHeHHWS SHepPrud Tpu KoyiebaHWSX Tpy3a Ha

npy>xuiHe. VicciejoBaHre BEIHYKIEHHBIX KOJIe0aHUH.

HabsrojeHue pe3oHaHca.

YueHuueckull  3KcnepumeHm,  aabopamopHbie  pabombl,
NpakmMuKym.

W3mepeHve mepuofia CBOOOAHBIX KOJieOaHWM  HUTSHOTO U
MIPY>KMHHOT'O MasiTHUKOB.

Vi3ydyeHre 3aKOHOB JBIKEHHS Tejla B Xofie KomebaHUi Ha yIIpyrom
ro/iBece.

Vi3yuyeHue ABM>KEHUs] HUTSIHOTO MasiTHUKaA.

[Tpeobpa3oBaHrie YHePTUU B MPYKUHHOM MasiTHUKE.

WccnenoBanye yObIBaHKUA aMIUIMTY/(bI 3aTYXarOLMX KOJIeOaHHMA.

ViccnenoBaHye BBIHYKEHHBIX KOJIeOaHUM.

Tema 2. DanekmpomazHUMHble KO/1€0aHUsl.

KonebaTe/bHbIi KOHT}ép. CBoOoaHBIE  37IEKTPOMAarHUTHBIE
KonebaHus B ujeanbHOM KosnebarenbHOM KoHType. @opmyna TomcoHa.
CBsI3b aMIIUTY/bI 3apsila KOHJleHcaTopa C aMIUIMTYZOW CUIbI TOKa B
KosiebaTe/TbHOM KOHTYPe.

3aKOH COXpaHeHHsI SHePTUH B U/jealbHOM KoyiebaTe/IbHOM KOHTYDE.

3aTyxatolue 37eKTpOMarHuTHble KosieOaHusi. BbIHY)KJeHHbIe
3/IEKTPOMAarHUTHbIE KOJieOaHMs.

_ IlepemenHplii TOK. MOILHOCTb TIEPEMEHHOTO TOKA. AMIUIATY/IHOE U
JNEeNCTBYIOIlee 3HAUeHWe CU/Ibl TOKAa W HAMpsDKeHWs MpU Pa3InyHOU
dbopMe 3aBUCHMOCTU TIepeMeHHOT0 TOKa OT BPeMeHH.



CuHycouanbHbId TIepeMeHHbIM TOK. Pe3ucTop, KOHAEHCaTop u
KaTyLlIKa MHAYKTUBHOCTH B LTI CUHYCOWJATbHOIO MePeMEeHHOI0 TOKaA.
Pe3onaHC TOKOB. Pe30HaHC HanpsoKeHUH.

WneanvHbili  TpaHcdopmaTop. [Ipou3BoAcTBO, TMepejaua U
rnoTpebJieHre 3/IeKTPUYEeCKON SHEePrUM.

OKoJIoTUYeCcKe PUCKU TpU TPOU3BOJCTBE  3JIEKTPOIHEPTHHU.
KynbTypa ucrnonb30BaHUs 371EKTPOSHEPTUU B TTIOBCEJHEBHOU >KU3HU.

TexHuueckue  yCTPOWMCTBA ¥ TEXHOJIOTHUECKHE  TIPOLIECCHI:
3/IEKTPUUYECKUM  3BOHOK, TeHepaTop IlepeMeHHOr0 TOKa, JIMHUHU
3/1IeKTpornepeau.

emoncmpayuu.

CB00O/IHbIE 3/IEKTPOMAarHUTHBIE KOJle0aHUS.

3aBUCUMOCTb UaCTOThl CBOOO/THBIX KOJIe0aHUI OT UHAYKTUBHOCTH U
€MKOCTH KOHTYpa.

Ocrui0rpaMMBbI 3/1IEKTPOMarHUTHBIX KojiebaHui.

['eHepaToOp He3aTyXaIIUX 3/IEKTPOMAarHUTHLIX KojebaHuH.

Mogesib 3/IeKTPOMarHUTHOTO FeHepaTopa.

BbIHYKZIeHHbIe CUHYCOW/aTbHbIe KOyieOaHMs.

Pe3ucrop, KaTyllKa WHAYKTABHOCTM W KOHAEHCATOp B LIeMU
TiepeMeHHOr0 TOKa.

Pe3oHaHC mnpu MocC/Ie0BaTe/IbHOM COeJUHEHWU  Pe3UCTopa,
KaTYLLIKU UHAYKTUBHOCTU U KOH/|eHCaTopa.

Y CTpPOMCTBO W MPUHIIMII JelicTBUSI TpaHC(opMaTopa.

Mogesb IMHUY 3/1eKTponepeaymn.

YueHuueckuli  3KcnepumeHm, nabopamopHble  pabombl,
NpaKmMuKym.

N3yuenne TpaHchopmaTopa.

WccnenoBaHre T1iepeMeHHOrO TOKa Yepe3  MOC/e[0BaTeIbHO
COeIMHEHHBIE KOH/IEHCATOP, KaTYIIKY U Pe3UCTOP.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHca.

ViccnenoBanuie paboTbl UCTOUHHMKOB CBeTa B I[eTM TIepEMEHHOT0
TOKa.

Tema 3. MexaHuuecKue u 3/1eKMpoMazHUmMHble 80/IHbL.

MexaHdueckue  BOJIHBI,  YCJOBHUS WX  paClpOCTPaHEHUs.
[ToriepeuHble W TIpoJloNbHBIE  BOMHBL.  [lepuop, CKOpPOCTb
pacripoCcTpaHeHusi W [JuHa BOJHbL. CBOMCTBA MeXaHUUECKHWX BOJIH:
oTpakeHue, npejioMyieHue, UHTepdepeHIus U AUPpaKIus.

3Byk. CkopocTh 3ByKa. ['DOMKOCTb 3ByKa. Bbicora ToHa. Tembp
3BYKa.

[ITymoBoOe 3arpsi3HeHHe OKPY>Karolen CpeJibl.

DeKTPOMarHuTHbIe BOJIHBI. YcnoBust W3/Ty4YeHUst
JIEKTPOMAarHUTHbIX ~ BOJIH. B3anWmHasg oOpueHTalUsi BEKTOPDOB B
3JIeKTPOMarHMTHOM BOJTHE.

CBOUCTBa 3/7EKTPOMAarHUTHBIX BOJIH: OTPaXeHWe, MpeJioMJIeHHre,
no/Isipu3aLysi, UHTepepeHLrs U AU pakKLusl.

[[Tkana 3MeKTPOMarHUTHLIX BOJIH. [IpuMeHeHne 3/1eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

[TpyHIMIBI paJuOCBS3U U Te/eBUAeHUs. Pagronokays.

O/IeKTPOMAarHUTHOE 3arpsi3HeHHe OKPY’Karolller Cpe/ibl.

TexHuyeckMe  yCTPOMCTBA W  MpPaKTUUYeCKOe  MpHUMeHeHUe:
My3bIKa/lbHble WHCTPYMEHTHI, pajiap, PaJUOINpPUEMHUK, TeJIeBU30p,



aHTeHHa, TenedoH, CBU-neub, yibTpa3ByKOBasi IUAarHOCTHUKA B TEXHUKE
Y MeJIULIUHe.

demoncmpayuu.

OOpa3oBaHue U pacnpoCTpPaHeHHWe TOTePeUHbIX U TPOJO0JIbHbIX
BOJTH.

Koneb6mtoreecst Tes0 Kak NCTOUHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

HabrojeHre oTpaykeHus ¥ MpeioM/IeHUs] MeXaHUUeCKUX BOJIH.

Habsroienre nHTepdepeHLIMy U AU(pakLid MeXaHUueCKHUX BOJIH.

AKyCTUUYEeCKUM pe30HaHC.

CBoWiCcTBa y/bTpPa3ByKa U ero NpyuMeHeHue.

HabGnrojeHe CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHa C
aMITUTYZ0M U YaCTOTOM KosiebaHUIA.

WccnenoBaHre CBOMCTB 3/IEKTDOMAarHUTHBIX BOJIH: OTpakeHUe,
ripesioMJjieHUe, NoJisipy3alivs, Judpakiys, UHTepQpepeHIHs.

ObHapyskeHHe MHPPAKPaCHOTO U yIbTPapHOIeTOBOTO U3TyUeHH.

YueHuueckuli  3KcnepumeHm,  nabopamopHble  pabombl,
NpaKmMuKym.

N3yueHne napaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacrnpocTpaHeHHs 3BYKOBBIX BOJIH B  3aMKHYTOM
TIPOCTPAHCTBeE.

Tema 4. Onmuka.

[IpsiMosIMHEeHOe pacrpoCTpaHeHWe CBeTa B OJHOPOJHOU cpefe.
JTyu cBeTa. ToueuHbIM UCTOYHUK CBeTA.

OtpakeHue cBeTa. 3akKOHbI OTpakeHus cBeTa. IlocTpoeHue
n300paykeHU B M/IOCKOM 3epKasie. Cheprueckuie 3epkara.

[TpesiomsieHre cBeTa. 3aKOHBI MpeIOM/IEHHUsS CBeTa. AOCOJOTHBIN
roKasaresb TpesomyieHus. OTHOCUTENBHBIM TMOKa3aTesb IpeloMIeHUSI.
[ToCcTOSIHCTBO YaCTOTHI CBeTa M COOTHOLLEHWEe [JIMH BOJIH TPHU Mepexoe
MOHOXPOMAaTUUECKOTO CBeTa uepe3 TrpaHULly pa3jiesia JBYX ONTHUYEeCKHUX
cpen.

Xopa nyueit B ripusMe. [ucriepcust cBeta. C/OKHBIA cocTaB 0eoro
cBeta. LIBer.

[TonHoe BHyTpeHHee oTpakeHue. [Ipefe/bHBIM Yroa TMOJHOIO
BHYTPEHHEr0 OTPa’KeHUsI.

Cobuparorie u paccerBaroiye JuH3bI. ToHKas vH3a. PoKycHOe
pacCTOsTHHE U ONTUYeCKasi Cjia TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
pacCTOsIHAS TOHKOW cdeprueckor JMH3bI OT e& TreoMeTpud U
OTHOCUTEJIbHOTO TTI0KAa3aTeJIsl TpeiOM/IeHUSI.

dopMysia TOHKOM JIMH3BI. YBe/InueHue, 1aBaemMoe JIMH30U.

Xoj Jsyya, MpOILIeJIIero JAWH3Y I0J TPOU3BOJBLHBIM YIJIOM K eé
I/IaBHOM ornTuueckoil ocu. IlocTpoeHne HM300paykeHU TOUKW M OTPe3Ka
TIPSIMOY B COOMPAIOIINMX M paCCeMBAOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckre tipubopbl. Paspeinatorjasi criocobHocTh. ['Ma3 Kak
onTUYecKasi CucTeMa.

[Ipepensl MPUMEHUMOCTH FeOMETPUYECKOM OITHKH.

BonHoBas  ontuka. VHTepdepeHuuss cBeta.  KorepeHTHbie
WCTOYHWKU. YC/IOBUSI HaOMOJeHUsT MaKCUMYMOB ¥ MHHHUMYMOB B
vHTepdepeHIIMOHHONW KapThHe OT [BYyX KOTepeHTHBIX HWCTOUHUKOB.
[TprMepsI K/1acCUUeCKUX UHTeP(epeHIIMOHHBIX CXEM.



Oudpakuys  cBeta.  [JudpakuuoHHas — peluéTka. Y C/IOBHe
HabJ/1Io/leHNs1 T/1IaBHBIX MaKCMMYMOB TIPU Ma/leHU MOHOXPOMAaTH4YeCKOro
CBeTa Ha AU(PPAKLIMOHHYIO PeLIETKY.

ITonapusanus ceera.

TexHUueCcKue yCTPOWCTBAa U TeXHOJIOTMYEeCKHe IIPOLIeCChl: OUKH,
JIyra, TepucKor, QoToarnmapaT, MUKPOCKOM, TPOeKLJMOHHbIM arrapar,
TIPOCBET/IeHHEe ONTUKU, BOJIOKOHHAS OINTHKA, JA(paKMOHHAS pelIETKa.

demoncmpayuu.

3aKOHbBI OTpakeH!s CBeTa.

VccnemoBaHue rpeioMiieHs CBeTa.

HabGnrojeHne  TMOMHOTO  BHYTPeHHero  oTpaxkeHus. Mojesnb
CBeTOBO/a.

VccnemoBanne X0/ia CBETOBBIX ITYUKOB Yepe3 II0CKOIapasvle/IbHy 0
IJIACTVHY U TIPU3MY.

VccrenoBaHe CBOMCTB M300paykeHU B JTMH3AX.

Mogenu MUKPOCKOTIIa, Te/ieCKora.

HabstoieHue uHTepdepeHLMM CBeTa.

Habmonenue 1[BETOB TOHKHX
wiéHok. Habmozgenue audpaxium
CBeTa.

V3yueHue 1UQppaKLMOHHOW PeIIETKY.

HabstoieHue 1rudpakiiiOHHOTO CTIeKTpa.

Habmtonenue aucriepcuy CcBeTa.

HabmroieHue nmonsipy3aiivy CBeTa.

[IpumeHeHWe  TMOMAPOMIOB  JIIi  M3YYeHUs  MeXaHWYeCKHUX
HaTpsDKeHUH.

YueHuuecKuli  3Kcnepumenm,  jabopamopHbie  paGombl,
NpaKmMuKym.

W3mepeHue roKa3aTesisi Ipe/IOMJIEHUs CTeK/Ia.

WccnenoBanue 3aBUCUMOCTHU (POKYCHOTO PacCTOSIHUSI OT BelecTBa
(Ha mpUMepe >XUAKUX JIUH3).

N3mepeHnie POKYCHOrO pacCTOSIHUSI paCCEUBAIOLUX JIMH3.

[TonyueHure n300pa>keHUs1 B CUCTEME M3 MJIOCKOTO 3epKajia v JIMH3bI.

[TonyueHve n306pa>keHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TenecKonu4ecKux CUCTEM.

Habsmojenue audpakiyy, iHTephepeHIy 1 TIOJIIPU3aliM CBeTa.

N3yueHue ronsipu3aliii CBeTa, OTPaXEHHOTO0 OT TOBEPXHOCTHU
QIN3JIeKTPUKa.

N3yuenune nHTepdepeHINH J1a3epHOT0 W3/Ty4eHUs Ha JIBYX IIIeJIsiX.

Habntomenne aucriepcu.

HabsroieHue v uccnefoBanue AudpakiMOHHOTO CIIeKTpa.

W3mepeHue [IMMHBI CBETOBOM BO/THBI.

[TonyyeHue crmeKTpa U3/AyuyeHUs CBETOJMOAA TP  TIOMOIIU
M(PPpaKIMOHHON PeIéTKU.

Pa3pen 6. OCHOBBI cCrielida/IbHOM TeOPHHU OTHOCUTE/IbHOCTH.

['paHuilbl NMPUMEHUMOCTH KJ/IaCCUYECKOM MexaHukW. [locTysaTel
CreraibHOW TeOPUY OTHOCUTETBHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHOM WHTepBal. [Tpeobpa3oBaHus
JlopeH1ja. Y c/ioBue NpUUUHHOCTHU. OTHOCUTE/IbBHOCTh OJHOBPEMEHHOCTH.
3ame/ijieHe BpeMeHU U COKpallleHue J/IUHbI.

OHeprus U UMIMYJ/IbC PeJIITUBUCTCKOMN YaCTHULIbI.



CB$13b MacChl C SHePTUEN U UMITYJIbCOM PeIITUBUCTCKOU YaCTHULIBL.
OHeprus ToKosl.

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKWe  MPOLIeCChI:
CITyTHUKOBbIe MIPUEMHUKH, YCKOPUTEJIN 3apSKEeHHbIX YaCTHL].

YueHUYeCKUM 3KCTIepUMEHT, JabopaTopHbie paboThI, TPAKTUKYM.

OrnipefienieHre UMITy/IbCa U SHEPrUU PeISTUBHUCTCKUX vacTul] (110
dboTorpadusiM TPeKOB 3apsHKeHHBIX YaCTHUL] B MAarHUTHOM T10Je).

Pa3zgen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasipHO-80/1H080U Oya/iu3m.

PaBHOBeCcHOe TerjioBoe U3ayueHWe (U3nydeHHe  abOCOMHOTHO
yépHoro Tena). 3akoH cMmeleHus BuHa. ['unoTe3a [lnaHka o kBaHTax.

@OoTOHBI. DHEeprus U UMITy/IbC (OTOHa.

®otospdekt. Onbitel A. I'. CroneroBa. 3akoHbl (oTo3ddeKTa.
YpaBHeHue OuHIITeMHa A1 ¢oTo3ddekta. «KpacHas rpaHuUla»
dboToapdexra.

HaBneHve cBeTa (B 4YaCTHOCTH, J[aBjieHHWe CBeTa Ha abOCOJIOTHO
TIOTJIOLLAIOIIYI0 U abCOJTFOTHO OTPaXKarol[yt0 MOBepXHOCTh). OmbIThl I1.
H. JlebGegesa.

BosiHOBBIe cBoMcTBa uactull. BonHel ge bpouns. [IivHa BOMHBL Je
bpoiinis 1 pa3Mmepbl 007acTh JIOKanM3al[uu ABMXKYILENCS YaCTHULIbI.
KopnyckyisspHO-BO/IHOBOM ~ Ayanu3Mm. [ludpakiusi 37eKTPOHOB Ha
KpUcCTasiax.

Crneuuduka  u3MepeHMM B MUKPOMHUpe. CooTHolleHus
HeomnpelenéHHoOCTel ['eiizeHOepra.

TexHuyeckre yCTPOMCTBA M  TEXHOJIOTMYECKWE  MPOLIeCChI:
CreKTpOMeTp, (OTO3/1eMeHT, (POTOAATUMK, TYHHE/JbHbIM MUKDPOCKOII,
coyiHeuHasi baTtapesi, CBeTOUO,

demoncmpayuu.

®oTo3(PpdekT Ha yCTaHOBKEe C LUHKOBOM IJIaCTUHOM.

WccnenoBaHne 3aKOHOB BHeIIHeTro0 (poTos3(deKra.

NccnenoBanue 3aBUCMMOCTU COTIPOTHBIIEHYS TIO/TYTIPOBOAHUKOB OT
OCBeLEHHOCTH.

Cseroguop,.

CosiHeuHasi baTapes.

YueHuuecKuli  3KcnepumeHm,  /1abopamopHble  padombi,
NpaKmMuKym.

WccnenoBanue gotopesucTopa.

N3mepenue tiocTossHHOM IljlaHKa Ha OCHOBe MCCJe[JOBaHUS
dboToaddekTa.

WccnenoBaHve 3aBUCUMOCTM CU/Ibl TOKA Yepe3 CBEeTOAWOJ OT
HarpsUKeHUs.

Tema 2. duzuka amoma.

OrnbITEI IO UCCIEA0BAHUI0 CTPOeHUs1 atoMa. [lnaHeTapHast Mogenb
atoma Pe3sepdopga.

[locrynatel bopa. Wsnyuenwe wu morsiomieHrde (OTOHOB TIpH
riepexo/ie aToMa C OJJHOTO YPOBHS SHEPIUU Ha JIpYyTrou.

Bugbl cektpoB. CrieKTp YpOBHEH SHEPryuy aTromMa BOJ0pO/a.

CnioHTaHHOe U BBIHY)K[€eHHOe u3yueHue cseta. Jlasep.

TexHuuyecke YCTPOMCTBA M  TEXHOJIOTMYECKHWe  TPOLIeCChl:
CTMeKTPa/IbHbIA aHa/INU3 (CIIeKTPOCKOM), jla3ep, KBAHTOBbIM KOMIIBIOTED.

Hdemoncmpayuu.



Mopesns onbita Pesepdopaa.

HabsrojeHue iiHevaThIX CrIeKTPOB.

Y CTpONCTBO U IeliCTBUE CUETYMKA MOHU3UPYIOLUX YaCTHLI.

OrnpejienieHye JJIMHBI BOJIHBI JIa3epHOIO U3/1yUYeHUs.

YueHuuecKuli  3KcnepumeHm,  jabopamopHble  pabombl,
NpaKmMuKym.

HabsroieHue iMHeRYaToro crexkTpa.

WccnenoBaHue criekTpa paspekeHHOro aTOMapHOro BOZOpoJa U
H3MepeHue MoCTosTHHOUW Puzbepra.

Tema 3. @u3uka amomMHO20 0pa U 31eMeHMAapHbIX Yacmuy,.

HyxknonHas mozens sigpa [eiizeHOepra—lBaHeHKo. 3apsj spa.
MaccoBoe uucio sgpa. M30Tombl.

Pa/i0akTMBHOCTB. AJib(a-pacnafi. SMeKTPOHHbIA U MO3UTPOHHbIN
Geta-pacraz. ['aMMa-u3nyueHue.

3aKOH paJuO0aKTUBHOIO pacnaza. PaavoakTuBHbIe W30TOMBI B
npupogie.  CBOWCTBa  WOHHU3UDPYKOILIEro  u3aydeHus.  BiusHue
PaZIMOAKTUBHOCTM HA JKUBble oOpraHu3Mbl. EcTecTBeHHbIM  (DOH
u3nyyeHus. [Josumerpus.

OHeprus CBsI3M HYKJOHOB B szpe. fnepHbie cumbl. [dedekT Maccel
Anpa.

AnepHble peakyuu. [lesnieHue v cuHTe3 sgaep. fAnepHble peakTOpbI.
[Tpob6sieMbl yTipaB/sieMOr0o TepMOSIIEPHOTO CHUHTe3a. OKOJIOThYecKre
acCreKThl pa3BUTHS SIZIEPHOU SHEpPreTHKH.

MeTopp! perucTpaluyy U UCC/IeJ0BaHUS 3/IEMEeHTapHbIX YaCTHL].

dyHaMeHTa/lbHble  B3aUMO/JIeMCTBUS. bapuoHbl, Me30HBI U
nenitonbl. [lpencraBnenwe o CraHfgapTHOM Mozend. KBapK-rrOOHHas
MO/ie/lb aZlpOHOB.

®du3uka 3a npegenamMu CTaHZapTHOU Mofend. TéMHass maTepusi U
TEMHasi SHeprusl.

EauHCTBO (pm3nueckolr KapTHHBI MUDA.

TexHuyeckre yCTPOWCTBA U  TEXHOJIOTMUECKHWE  MPOLIeCChI:
Jl03UMeTp, Kamepa BuibCoOHa, sijepHbId peakTop, TepMOsi[epHbIN
peakTop, aToMHasi 00Mba, MarHUTHO-pe30HAHCHast TOMOrpadusl.

YueHuuecKuli  3KcnepumeHm,  jabopamopHble  pabombl,
NpakKmMuKym.

WccnenoBaHue TpeKoB yacTuL] (110 TOTOBBIM (hoTOrpadusim).

VccnenoBanne  paguoakTMBHOrO (OHa € KCIIO/Ib30BaHHUEM
Jl03UMeTpa.

V3ydeHue mior/iomieHus OeTa-uacTHI] aTFOMAHUEM.

Pa3pen 8. DieMeHTbI aCTPOHOMMH M acCTPO(PHU3NKH.

JTanbl pa3BUTHS acTpOHOMUU. [IpuK/iasHOE ¥ MUPOBO33pEHUYECKOe
3HaueHWe acTpoOHOMHUM. [IpUMEHUMOCTb 3aKOHOB (PU3UKU  [Jis
00BbsICHeHHS TTPHUPO/Ibl KOCMHUYECKHX 00BEKTOB.

Metoapl  acTpOHOMHUYECKMX  HUcoiefoBaHuM.  COBpeMeHHbIe
OMNTHUYeCKre TeJIeCKOITHI, pPaZioTe1eCKOIIbI, BHeaTMocC(epHas
aCTPOHOMMUS.

Bupg 3Bé3gHoro Heba. Co3Be3gusi, SIpKWe 3BE3/bI, IUIAHETBI, HX
BUJIMOE [IBU)KEHUeE.

CosHeyHast cucTeMa.

Connue. CosiHeuHasi akTMBHOCTb. McTrouHuK sHepruu CoJiHLA U
3BE3].



3BEé31bl,  UX OCHOBHBbIE XapaKTepUCTUKHU. Ouarpamma
«CMeKTpadbHbIM ~ KJIacC  —  CBETUMOCTB». 3BE3bI  TJIaBHOU
10C/1e/J0BaTeIbHOCTU. 3aBUCUMOCTb «MacCa — CBETUMOCTb» AJIs1 3BE3[
[JIABHOM  TOC/Ae[0BaTe/bHOCTA.  BHyTpeHHee  CTpOeHHMe  3BE3[.
CoBpemMeHHbIe Mpe/icTaB/IeHys 0 IIPOUCXOXKIeHUU U 3BosoLuy CosHLa U
3B63/1. DTarbl )KU3HU 3BE3],.

Mneunbii [lyte — Hama [amaktuka. [lonokeHuwe W [BU)KeHHe
CosiHnja B T'amaktuke. Tumbl ranakTtvk. PaguvoranakTUKyA UM KBasapbl.
UépHble AbIphl B /jpax rajakTUK.

Bcenennas. Pacivipenue BcenenHoi. 3akoH Xa00sa. Pa3beranue
rajsakTuk. Teopus bosblioro B3peiBa. PelMKkTOBOE U3/1yueHue.

MacrtrrabHast CTPYKTypa BceneHHoi.
MeTaranakTHKa. HepeliiéHHble TpO0OJIEMBI
aCTPOHOMMHU.

YueHuuecKue Hab/1100eHUsI.

Habmonenus 3Bé3aHOro Heba HEBOOPY)XEHHBIM — TI/Ia30M  C
WCTI0/Ib30BaHUEM  KOMITBIOTEPHBIX TIDWIOXKEHUM [/l OTpefe/ieHus
MojioXkeHUsi HeOeCHbIX OOBEKTOB Ha KOHKDPETHYIO [JaTy: OCHOBHbIE
co3Be3us CeBepHOro IOJyIIapys U SpKUe 3BE3/bI.

Habmronenus B Tesieckon JIyHel, TJIaHET, TYMaHHOCTEH U 3BE3/HBIX
CKOTIJIEHUM.

dusnvyecKuy MpPaKkTUKyM.

Criocobbl m3mepeHusi (U3NYECKUX BeUUYMH C KCII0J/Ib30BaHUEM
aHaJIOTOBBIX U I[U(POBLIX W3MepUTEIbHBIX NMPUOOPOB Y KOMITbIOTEPHBIX
JATUMKOBBIX CUCTeM. AOCOJIOTHbIE Y OTHOCUTENbHbIE TIOTPEeIHOCTH
V3MepeHn (pu3nyeckrx BenMurH. OLieHKa rpaHuL] ITOrperIHOCTe .

[TpoBeneHre KOCBEHHBIX U3MePeHHM, UCCeJOBaHUM 3aBUCUMOCTEN
bu3rMuecKkux BeJMUWH, TPOBepKa Mpe/JioKeHHbIX TuroTe3 (BbIOOp U3
paboT, OMUWCAaHHBIX B TeMaTHYeCKUX pa3fenax «YueHUUeCKUu
9KCIIePUMEHT, 1ab0paToOpHbIe PAaOOTHI, IPAKTUKYM» ).

O0o01aroiiee MOBTOPEHMHE.

OO0oOIieHre W CUCTeMaTH3alds COJIeP)KaHWsS  pas3ZiesioB  Kypca
«MexaHuKay», «MonekynsipHass ~ (Qu3MKa U TepMOJUHaMUKa»,
«DneKkTpoAHaMuKa», «Konebanuss ¥ BoJIHBI», «OCHOBBI CITelUaJIbLHOM
TEOpUU  OTHOCUTeNbHOCTW», «KBaHTOBasi  ¢u3MKa», «3IIeMeHThI
aCTPOHOMMU U aCTPO(U3UKI».

Posib (pU3MKK ¥ aCTPOHOMHUU B SKOHOMUYECKOH, TEXHOIOTUUECKOH,
COLIMA/IbHOM Y 3TUYeCKOU cdepax [iessTe/TbHOCTU YesloBeKa, poJib U MeCTO
GU3MKM M aCTPOHOMHWM B COBPeMEHHOM HayyHOM KapTHHe MUpa,
3HaueHWe OIUCaTeIbHOW, CHUCTeMaTU3UDYIolel, OOBSICHUTEeNHHOU U
MIPOTHOCTUYECKOW (YHKLIMU (PU3NYECKOM TeOpuH, poOJib (PU3NUYeCKOU
Teopyy B ()OPMHUPOBAaHWU Tpe/CTaBIeHUN O g)mﬂquKoﬁ KapThHe MUpa,
MeCcTO (U3NUeCKOM KapTHHbI MUpa B 00IemM psily COBpPeMeHHbIX
eCTeCTBeHHO-HAayYHbIX TIpe/ICTaB/IeHUN O IPUPOJE.

MexnpeaMeTHbIE CBSA3H.

N3yyenne kypca ¢u3uku yriaybséHHoro ypoBHs B 11 Kracce
OCYLLIECTBJISIETCSI C YYETOM COZleprKaTelbHbIX MeKIIpeJIMeTHBIX CBS3€M C
KypCaMH MaTeMaTUKU, OUOJIOTHH, XUMUU, Teorpadur U TeXHOIOTUH.

Mescnpedmemuble noHsAMusl, CE8s13aHHble C U3y4YeHUeM Memooos
HAY4YHO20 NO3HAHUS: sIBIeHWe, Hay4yHbld (pakT, TUIoTe3a, (hr3nmyeckast
Be/IMUMHA, 3aKOH, Teopusi, Hab/toieHre, SKCIiepUMeHT, MO/ieJTMpOBaHue,



MojJieflb, U3MepeHHe, TIOTPeLIHOCTA HW3MepeHul, U3MepUTeIbHbIe
nipubopel, 1iMdpoBas 1abopaTtopusi.

Mamemamuka: peleHue CUCTeMBI ypaBHEHUU.
TpuroHomeTrpryeckue (yHKLMU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT'€HC,
OCHOBHO€e TPUTOHOMETPUUeCKOe TOXKJeCTBO. BeKTOpbI U MX MPOEeKLMU Ha
OCH KOOpJMHAT, CJIO)KeHHWe BeKTOPOB. IIpon3BO/HbIe 3/IeMeHTapHbIX
dbyskimii. [Ipyu3Haku mofobusi TpPeyro/ibHUKOB, OrpejiesieHre TUIoIIa u
TJIOCKUX Uryp v obbvéma Tes.

Buonozusn: sneKTpuyeckue  sIBieHUSI B JKMBOW  TIpUpO/JE,
KosiebaTesbHbIe BMKEHHS B XKUBOM MPUPO/Ie, IKOJIOTMUeCKre PUCKU TIPU
MPOM3BO/CTBE  3JIEKTPOSHEPTHH,  3JeKTPOMarHWTHOe  3arpsi3HeHue
OKpy>Kalolllel cpefibl, y/bTpa3ByKOBasi [UarHoCTMKa B MeJULIMHe,
OTITHYeCKUe SIBJIeHUsI B YKUBOU MPUPO/Je.

Xumus: cTpoeHUe aTOMOB U MOJIEKYJI, KpUCTa/l/IMUecKasi CTpyKTypa
TBEPABIX TeJ, MeXaHW3Mbl 00pa30BaHMWsS KPUCTA/I/TMUECKOW peIéTKY,
CHeKTpa/IbHbINA aHa/In3.

TI'eoepacpus: MarHuTHBIe TI0/tOCa 3€MJIM, 3a/le)KU MarHUTHBIX DY/,
(dhoTOCHEMKA 3eMHOU MMOBEPXHOCTH, cercmorpad.

TexHonoz2us: TIpUMeHeHre TTOCTOSTHHBIX MarHuTOB,
3/IeKTPOMarH1TOB, 3/IeKTpoJBUraTesib $IKobu, reHepaTop IepeMeHHOIo
TOKa, UHJYKLMOHHAas Teub, JIMHUW 3JIeKTporepejay, 371eKTpPOoJBUraTe b,
pajiap, paZUOIPUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-rneus,
y/IbTPa3ByKOBasi [UarHOCTUKa B TeXHWKe, TPOEKLMOHHBIN arrapar,
BOJIOKOHHAsi OITHKA, COJIHeYHass OaTapesi, CIyTHUKOBbIe TIPUEMHHUKH,
siiepHasi SHepreTUKa U 9KOJIOrMuecKre acrieKThl e€é pa3BUTHSI.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110
OUN3NKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA/INMYHOCTHBIE PE3YJIBTATBI

JINMHHOCTHBIE PE3YJ/IbTATHI

JINUHOCTHBIE pe3yJabTaTbl OCBOEHHS yueOHOro TIpeaMeTa
«®Du3UKa» J0/DKHBI 0f§a>1<aTb TOTOBHOCTb M CIIOCOGHOCTBL 00yUaromuxcs
PYKOBO/ICTBOBaTbCsl C(OOPMUPOBAHHON BHYTpeHHe! MOo3Ulien TUUHOCTH,
CUCTEMOM  I1IeHHOCTHBIX  OpHEHTAal[di, TIO3UTHUBHLIX BHYTPEHHUX
ybeXxJeHuH, COOTBETCTBYIOIINX TPaZUL[MOHHBIM 1[eHHOCTSIM
POCCHUMCKOTO OOITIeCTBa, PpacIIdpPeHHe >KU3HEHHOTO OIbITa M OIbITa
JesiTeTbHOCTU B TIpOLleCCe  peasiv3alluM  OCHOBHBIX — HallpaBeHUM
BOCITUTaTeTbHOMU [IesiTeTbHOCTU, B TOM UMCJIe B UaCTH:
rPaXkJJaHCKOT0 BOCITUTAHMSA:

e CcOPpMHUPOBAHHOCTb TPAYKJAHCKOUW TIO3UIMM 00YyUarolerocsi Kak

aKTHBHOT'O Y OTBETCTBEHHOI'O UjieHa POCCUICKOT0 00111eCTBa;

e TIPUHSATHE TPaIULIMOHHBIX o0111eue10BeUeCKUX
I'YMaHUCTUUECKUX U IeMOKpPaTHUeCKUX 11eHHOCTeH;

e TOTOBHOCTh BeCTM COBMECTHYIO [esiTeTlbHOCTb B HHTepecax
rpak/laHCKOTO 0O0II[eCcTBa, Y4YaCTBOBATb B CAaMOYTIPaBIeHUH B
obpa3oBaTe/TbHOM OpraHu3allvy;

e yYMeHHe B3aUMOJIEMCTBOBaTh C COI[MANbHBIMM WUHCTUTYTaMU B
COOTBETCTBUM C UX PYHKLIUSIMU U Ha3HaAUeHHEM;

e TOTOBHOCTb K TYMaHWTapHOU U BOJIOHTEPCKOU [1eATe/TbHOCTH.



NMaTPMOTHUYECKOr0 BOCTIMTAHUSA:

e C(OPMHUPOBAHHOCTh POCCUMCKOU TPa’KJaHCKOM WJIEHTUUYHOCTU,
NaTpUOTH3Ma;

e 1]eHHOCTHOe OTHOIlIeHWe K TOCy/JapCTBEHHbIM CHMBOJIAM,
JOCTIDKEHUSIM POCCHUUCKHUX YUEHbIX B 00sactTi GU3MKK U
TeXHUKe.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTL HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO
TOBe/IeHUS;

e CMOCOOHOCTH OIleHMBaTh CUTYal[MI0 W TIPUHUMAaTh OCO3HAHHBIE
pellleHUs], OPUeHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U
LIEHHOCTH, B TOM UHMCJIe B [IeITeJIbHOCTU YUEHOTO;

e O0OCO3HaHMe JIMYHOTO BKJaZila B TOCTPOeHWe YCTOWYMBOTO
Oyayiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e 3CTeTHUYECKOe OTHOILIEHHE K MUPY, BK/IHOYAsi ICTETUKY HAayYHOTO

TBOPUECTBA, MPHUCYILero (pU3nuecKor Hayke.
TPY/AOBOr0 BOCIIUTAHMSA:

e UVHTepeC K  pa3duHbiM  cepam  mpodeCcCHOHATBLHOU
J1esiTeTbHOCTU, B TOM UMCJie CBS3aHHBIM C (PM3UKOW U TEXHUKOU,
yMeHMe COBepIllaTh OCO3HAaHHBIM BBIOOp OyAyIleit mpodeccuu U
peaM30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE TIaHbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 06pa30BaHKI0 U CaMO0OPa30BaHUIO
B 00/1aCcTU (PU3MKY Ha MPOTSPKEHUHU BCEH >KU3HMU.

JK0/I0TM4YeCKOro BOCIUTAHMSA:

. C(bogMI/IpOBaHHOCTB 9KOJIOTUUECKOW  KyJbTypbl, OCO3HaHHUe
r/100a/IbHOTO XapaKTepa 3K0JIOTHUeCcKUX rpobsiem;

e [UIAaHMPDOBaHWE U OCYIeCTB/IeHHEe [IeUCTBUM B OKpY’Karollleu
cpefle Ha OCHOBe 3HaHUS Liejled YCTOMYMBOTO Ppa3BUTHSA
YyesI0BeueCTBa;

e pacumpeHue omnbITa JesITe/IbHOCTH 9KOJIOTUUeCKOU
HarpaB/IeHHOCTU Ha OCHOBE UMEIOLLMXCSl 3HAaHUM 110 (hr3uKe.

HeHHOCTH HAyYHOr0 MO3HAHMS:

e chOpPMUPOBAHHOCTh MHPOBO33peHHUH, COOTBETCTBYIOLLIET'O
COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UUYECKOW HAYKW;

* OCO3HaHWE LIEHHOCTU Hay4YHOW [IeATeJIbHOCTH, TOTOBHOCTb B
rpoijecce W3ydyeHUs] (PU3WKK OCYIECTB/ISATb TMPOEKTHYH U
WCC/IeIOBATE/IbCKYIO eI Te/IbHOCTh UHAWMBUYA/IbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

INo3HaBaTe/IbHbIE yHUBEPCa/IbHbIE ydeOHbIe 1elCTBHSA
Ba3oBble lorHYecKue JeHCTBHs:
e CaMOCTOSITe/TbHO (JOPMY/IMPOBATh M aKTya/TM3UPOBaTh MPoOemy,
paccMaTpuBaTh eé BCeCTOPOHHE;
e oOmnpefensaTh IeMd JeATeNbHOCTH, 3a/laBaTh IlapamMeTphl U
KPUTEPHUU UX JOCTH)KEHUS;
e BBIBJISITh 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B
paccMaTpuBaeMbIX (HU3NUECKUX SIBIEHUSX;
e paspabaTbiBaTh TUIaH pelieHus Mpob/ieMbl C YUETOM aHasIr3a
UMEIOIUXCS MaTepUabHBIX M HEMaTepUabHBIX PECYPCOB,;



BHOCUTb KOPPEKTHBBI B /I€ATe/IbHOCTb, OL|EHUBATh COOTBETCTBHE
pe3y/JbTaTOB  LefssM,  OLleHWBaThb  PHUCKA  TIOC/IeACTBUIMA
JesITeIbHOCTH;

KOODJJMHAPOBAaTb M BBINIOJHATL pabOTy B YCIOBUSIX peasbHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMOZeNCTBYS;
pa3BUBaTh KpeaTUBHOE MbIILJIeHHe TIPU pelleHUHd KU3HEeHHbIX
nipobsieM.

Ba3oBble Hcolej0BaTe/IbCKHE eHCTBHUA:

B/Ia/ieTh HAYYHOH TEePMMHOJIOTHeH, K/IIOUEeBBIMU TOHATHUAMU M
MeTozilaMH (PH3UYeCKOU HayKy,;

B/aJieTh HaBbIKaMU Yy4yeOHO-MCCIefoBaTeNlbCKOM W TIPOEKTHOMN
JeaTeNbHOCTM B obsact  ¢U3MKH, CMOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TIOMCKY METO/IOB DeIlIeHUs
3a7lau  (PU3UUECKOTO CO/Iep)KaHHWsl, TPUMEHEHUIO Pa3/TUUHbBIX
METO/IOB IT03HAHMUS;

B/IaJIeTh BUJIAMH [IeSTELHOCTH 10 TIOJTyY€HUI0 HOBOTO 3HAHUS,
ero WHTEepIpeTalliy, Tpeo0pa30BaHUI0 W TPUMEHEHHIO B
Pa3/MUHBIX YUYeOHBIX CHUTYalWsiX, B TOM UHCJe TP CO3/IaHUU
yueOHBIX TTPOEKTOB B 00/1aCcTH (hU3MKY;

BBISIB/IITh TIPUYMHHO-C/IE/ICTBEHHBIE CBSI3W U aKTyaJIM3MPOBaTh
3a/lauy, BBIBUraTb TUIIOTe3y eé pelleHus], HaXOAUTh apryMeHThbI
IJIs IOKa3aTe/bCTBa CBOMX YTBEP)KAEHWM, 3a[jaBaTh MapamMeTpbl
Y KDUTEPUU DeIIeHMUS;

aHaIM3UpOBaTh T[OJiyueHHble B  XOZe pelleHusl  3afauu
pe3y/ibTaThl, KPUTWYECKU OI[eHWBaTh WX [JOCTOBEPHOCTh,
MIPOTHO3MPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;

CTaBUTh ¥ ()OPMy/IMpOBAaTh  COOCTBEHHbIE — 33/ja4M B
oOpa3oBare/ibHON [/IeTeTbHOCTH, B TOM 4YWC/Ie TIPH WU3YUYeHUU
busuKY;

JlaBaTh OLIEHKY HOBBIM CHUTYal[UsIM, OLleHHWBaTb MPUOOPeTEéHHBIM
OTIBIT;

YMeTh TIepeHOCHUTh 3HAaHUS 10 (U3MKe B MPAKTUUYECKYIO 00/1aCTh
JKU3HeesTeTbHOCTH;

YMeTh WHTErpUpOBaTb 3HAHWUS W3  Pa3HbIX  MPEAMETHBIX
obsacreis;

BBIJBUTaTh HOBbIE W/IeH, TIpe/jlaraTb OPUrHHAIbHbIE TIOAXObI U
peleHus;

CTaBUTh TIPOOJIEMBI U 3aJlauM, [IOIMYCKAIOIINe ajbTepHAaTUBHBIE
perieHus..

Pa6oTa ¢ uadopmanmeii:

BJIaZIeTh HaBbIKAMU TMOJyuYeHUs UHQPOpMaLUd (PU3NUECKOro
COZlep’KaHusi U3 VCTOYHUKOB pa3sHbIX THUIIOB, CaMOCTOSITE/IbHO

OCYLIeCTBISATH  TOMCK,  aHaau3,  CUCTeMarTu3alui U
VHTeprnpeTalyio MH(OpPMaLMM Ppas3/IUuYHbIX BUAOB U (OpM
Tripe/iCTaBJIeHNS;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMALUY;

VICII0J/Ib30BaTh cpeZiCTBa VMH(OPMaLMOHHBIX u

KOMMYHHKAIJMOHHBIX TeXHOJIOTUK B pellieHrn KOI'HUTHUBHEIX,
KOMMYHHKATHUBHBIX WU OPraHW3alJMOHHBIX 3d/d4 C CO6J'IIO,Z[EHI/IEM
Tpe6OBaHI/II/I 3PTOHOMHKH, TEXHUKHU 6630HaCHOCTI/I, I'MI'eHEl,



pecypcocOepeskeHUs], TIPaBOBbIX M J3THUECKUX HOPM, HOPM
HHcgopMauHOHHOITI 6e3oracHOCTY;

co3/laBaTh TEeKCThbl (DU3UUECKOTO COJlep)KaHWs B Pas3IMUHbIX
dbopmaTtax C yuyéTOM Ha3HaueHUs HWHQOpPMAIMKW U lieJieBOH
ayJJUTOPHH, BBIOMpas ONTUMaIbHYIO (hOpMY Ipe/CTaB/eHUs U
BU3yau3aluu.

KoMMyHHKaTHBHbIe YHHBepCca/lbHbIe yueOHbIe JelCTBHUS:

OCYIL[eCTB/IATh OOIleHHe Ha ypoKaxX (pU3UKM U BO BHEYPOUHOM
[esITeJIbHOCTY;

pacrno3HaBaThb  MPEJNOCbUIKM  KOH(MJIMKTHBIX CUTyalud U
CMSITYaTh KOH(QIUKTHI;

pasBEPHYTO W JIOTUYHO U3J/laraTb CBOK) TOYKY 3peHUsl C
VICTI0JTb30BaHUEM SI3bIKOBBIX CPe/ICTB;

MOHUMAaTh M UCIO0JIb30BaTh MpeUMYylecTBa KOMaHJHOW W
VH/IMBU/yalbHOM paboThl;

BbIOMpaTh TeMaTUKy U METOZbl COBMECTHBIX /IeHiCTBUI C YUETOM
00IIMX WHTEPeCcoB ¥ BO3MOXKHOCTel Ka)K/I0T0 ujieHa KOJIIeKTHBa;
TPUHUMATh L1e/IM COBMECTHOM [eATe/IbHOCTH, OPraHU30BbIBATh U
KOOPAVHUPOBaTh JeWCTBUS MO €& AOCTMXKEHUIO: COCTaB/ISITh
M/JaH JeWCTBUM, pacrpefensTb pojJd C YY€TOM MHEHUU
Y4aCTHUKOB, 00CY>K/IaTh Pe3y/IbTaTbl COBMECTHOM pabOThI;
OlLIeHMBaTh KaueCcTBO CBOEro BK/AaJa M KaXJOro y4acCTHHKA
KOMaH/[bl B 001U pe3y/bTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;
npejjlaraTh HOBbIE MPOEKTHI, OLEHUBATH W/IeW C TIO3ULIMU
HOBU3HbBI, OPUTMHA/IBHOCTHU, TIPAKTUUECKON 3HAUMMOCTH;
OCYILIeCTBJISITh TIO3UTUBHOE CTpaTeruueckoe TOBeJeHue B
pa3/IMYHbIX CUTYaLUsX, MPOSBJSATL TBOPUECTBO U BOOOpakeHUe,
OBITb MHULIMATUBHbBIM.

PerynsiTuBHbIE yHHUBepca/bHbIe yueOHbIe
aercTtBus CamoopraHu3anusa:

CaMOCTOSITEJIbHO OCYILeCTBJISITh [T03HABaTeIbHYIO /1eATebHOCTh
B 00/1aCTU (PU3MKH Y aCTPOHOMHUH, BBISIB/IATH TTPOOJIeMbI, CTaBUTh
1 (popMyIMpoBaTh COOCTBEHHbIE 3a/auy;

CaMOCTOSITEJILHO COCTaB/IATh TUIAaH pelIeHUs] PacuéTHBIX U
KaueCTBEeHHBIX 3a/lay, I/IaH BBITIOJTHEHUS] TIPaKTUUeCKOM paboTbl
C YUETOM UMEIOLIUXCSl PeCypCOB, COOCTBEHHBIX BO3MOXKHOCTe! 1
NpenoYTeHU;

[laBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

paclIMpsATbL PaMKK yueOHOro TpeJMeTa Ha OCHOBE JIMYHBIX
TIpeJIIouTeHuH;

JlelaTb 0CO3HaHHBIN BbIOOP, apryMeHTHpOBaTh ero, bpaTh Ha
ce0st OTBETCTBEHHOCTh 3a pelleHue;

OLIEHUBATh MTPUOOPETEHHBIN OITBIT;

criocoOCcTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJIEHUIO SPYJULIMUA B
obnacty (U3MKU, TOCTOSIHHO TMOBBILLIATL CBOM 06pa3oBaTenbHbIN
Y KyJIbTYPHBIN YPOBEHb.

C&MOKOHTPOJIB, 3M0l[I/IOHaJIbeIﬁ HHTE/IVIEKT:

AaBdaTb OLIEHKY HOBBLIM CHUTydlHUSIM, BHOCUTH KODPEKTHBEI B
AedATe/IbHOCTb, OLIeHMBATh COOTBETCTBHME PE3YyJ/IbTAaTOB LI€JIAM;



* BJIaJIeTh HAaBbIKAMH TO3HABATE/ILHOM PedIeKCUU KaK OCO3HaHUsI
COBEpLIAaeMbIX [JeUCTBUM W MBICIUTENbHBIX TIPOLIECCOB, UX
pe3yJ/IbTaTOB U OCHOBAaHUM;

* WCMOJIb30BaTh TMPUEMBI peduieKCUU [/ OL€HKU CUTYaLUH,
BbIOOPA BEPHOTO peIIeHHsT;

e yYMeTb OLIeHUBaThb PUCKU U CBOEBPEMEHHO TIPUHUMAaTh pelleHust
TI0 UX CHIDKEHUIO;

e TMpPUHUMAaTh MOTHUBbBI U aprymMeHThl [APYTUX TPU aHaIu3e
pe3yJ/bTaToB JesiTe/TlbHOCTY;

e TpPUHUMAaTH Cebs1, TOHMMasi CBOM HeJJOCTaTKU U JIOCTOMHCTBA;

e TMpPUHUMAaTb MOTHUBbBI U aprymMeHTbl [APYTUX TpU aHaIu3e
pe3y/bTaToB JesiTeTbHOCTY;

e TIpU3HaABaTh CBOE TIPaBO U MPaBO APYTUX Ha OMIMOKMU.

B rmpouiecce [OCTWKeHUSI JIMYHOCTHBIX —pe3y/bTaTOB  OCBOEHUs
TporpaMmbl 10 (u3MKe AJi YPOBHSI cpefHero obiijero obpa3oBaHUs y
o0yuaroluxcss  COBEpIIeHCTBYeTCS  SMOLMOHAIbHBIA  WHTEJ/IEeKT,
Tipe/irosiararmiuii cpopMHUPOBaHHOCTb:

e CaMOCO3HaHWS, BKJIIOUAIOIIEr0 CMOCOOHOCTh TIOHUMATh CBOE
IMOILIMOHA/ILHOe COCTOsIHMEe, BW/IeTb HarpaB/ieHus pa3BUTHS
CcOOCTBEHHOW SMOIMOHAIBHOMN cdephl, ObITH YBEPEHHBIM B Cebe;

e CAMOpery/IMpoBaHUs, BK/IOYAIOIIEr0 CaMOKOHTPOJIb, yMeHHe
MIPUHUMAThb OTBETCTBEHHOCTH 3a CBOE IOBefieHWe, CTIOCOOHOCTh
aZanTUPOBaTbC K SMOLIMOHATbHBIM WU3MEHEHUSIM U TPOSIB/ISTh
TMOKOCTh, OBITh OTKPBITEIM HOBOMY;

e BHYTPEHHeM MOTHBALlMM, BK/IKOUAKI[ed CTpeM/eHhe K
JIOCTIDKEHUIO 1[eld W yCrexXy, ONTUMHU3M, WHUIIMAaTUBHOCTb,
yMeHUe [1eliCTBOBaTh, UCXO/s U3 CBOMX BO3MOKHOCTEW;

e JMIATHH, BKJIFOUAIOIIIe CI0COOHOCTh TIOHUMAaTh
MOLIMOHA/IbHOe COCTOSIHWE [IDYTHMX, YUWThIBaTb €ro mpu
OCyIIleCcTB/IeHUM O0OIIleHrsl, CTIOCOOHOCTh K COYYBCTBUIO H
corepeXKMBaHUIO;

e COI[MA/IbHbIX HAaBLIKOB, BK/TFOUAIOIINX CTTIOCOOHOCTh BHICTPAUBATh
OTHOIIIEHUSI C JIPYTUMHU JIOJbMU, 3a00TUTLCS, TPOSIBISAThH
VHTepeC U pa3pellaTb KOHMIUKTHI.

I[NPEAMETHBIE PE3YJIBTATBI

K koHily obOyuenus B 10 Kaacce TmpeaMeTHble pe3ynbTaThl Ha
yriay6siéHHOM ypOBHe [IO/DKHBI OTpa)kaTb C(OPMHUPOBAHHOCTb Yy
00y4JaroImxcs yMeHu:

e TIOHMMAaTb POJb (U3UKKM B SKOHOMHUYECKOM, TeXHOJOrMUecKOoM,
9KOJIOTUUeCKOM, COLMaIbHOM U 3THUeCKOW cdepax AesTebHOCTH
yejioBeKa, pOJib U MeCTO (PU3MKUM B COBPEMEHHOW Hay4yHOU
KapTHMHe MUpa, 3HaueHHe OMMCaTe/IbHOM, CUCTeMaTU3UPYIOLLeNn,
OOBSICHATE/TbHOM M TNPOTHOCTAYECKOM (YHKLMU (PU3UUECKOU
TeOpUU — MEXAHUKHU, MOJIEKYJIIPHON (PU3MKU U TePMOJVHAMUKH,
po/sib du3nMUeckKol Teopud B (hOPMHPOBAHWU Tpe/ICTaBIeHUN O
(bu3ruecKoi KapTuHe MUpa;

e pa3IMuaTh yCJIOBHS IPUMEHUMOCTHU MOJesield (pU3ndyecKux Tes U
TIPOLIeCCOB (SIBJIEHWH): MHEepLMaJbHas CUCTeMa OTCYEéTa,



abcosoTHO TBEpZ0e Terno, MarepyasibHas TOYKa,
PaBHOYCKOpPEHHOE JBIKEHHe, CBOGO,Z[HOG najieHue, a6CoOMIOTHO
ynpyras gaedopMaiys, aOCOMOTHO yIIpyroe u abCOMIOTHO
HeyTipyroe CTOJIKHOBEHHWS, MOJe/IU ra3a, XUJKOCTU U TBEPAOro
(KpUCTa/yIM4eckoro) Tesa, WealbHbIA ra3, TOUEUHbIA 3apsf,
OZIHOPOJHOE 3/IeKTPUYECKOe MOJIe;

asyath  yCloBus  (TpaHuLpl, 00/1acTH)  TPUMEHUMOCTH
Pbmnqecmx 3aKOHOB, TIOHMMaTh  BCEOOIMM  XapakTep
(hyHZaMeHTa/lbHbIX 3aKOHOB U OTPaHMYEHHOCTb MCII0J/Ib30BaHUs
YaCTHBIX 3aKOHOB;

aHa/IM3UpPOBaTh U OOBSICHATH MeXaHWUeCKWe TIPOL[eCChl |
SIBJIEHUS1, UCTIO/Tb3Ysl OCHOBHBIE TOJIOXKEHUSI U 3aKOHbI MeXaHUKHU
(OTHOCHUTE/ILHOCTb ~ MEeXaHWYeCKOro  JBWKeHUs, (hOpMYJibl
KUHEMaTUKA pPaBHOYCKODEHHOTO [BW)KeHHs, MpeoOpa3oBaHUs
['anvsies pjst CKOpPOCTM W TiepeMelleHusi, 3aKOHbl HBIHOTOHa,
MPUHLWAN  OTHOCUTENBHOCTU ['ajmvesi, 3akKOH BCEMHUPHOTO
TATOTEHUs], 3aKOHbI COXPaHEHWS UMITyJbCa U MeXaHUYeCKOu
9HEepruy, CBs3b PabOThl CWIbI C W3MEHEeHWeM MeXaHUueCKOou
SHEPruM, YCJOBUS pPaBHOBeCUs] TBEPJIOTO Teja), TPU 3TOM
WCII0/Ib30BaTh MaTeMaTUUeCKOe BbIDa’KeHHe 3aKOHOB, YKa3bIBaThb
yCJIOBHS TIPUMEHUMOCTH (hU3MUeCKUX 3aKOHOB: Mpeobpa3oBaHMiA
[anunes, BTOPOro W TpeThero 3akKOHOB HBIOTOHA, 3aKOHOB
COXpaHeHUs] HMIMYJibCa W MeXaHUUeCKOM SHepruM, 3aKoHa
BCEMUPHOTO TATOTEHUSI;

aHa/IM3UPOBaTh U OOBSICHATH TETJIOBbIE MPOIIECCHI U SIBJIEHMS,
WUCTIONIb3ysA  OCHOBHble  mnosiokeHuss MKT ©“ 3aKOHBI
MOJIEKYJIIPHOM (PU3MKU U TepMOJAWHAMUKU (CBSI3b [laBJ/ieHUs
WJeaJlbHOTO Tra3a CO CpeAHed KHWHETMUYeCKOM  JHeprueu
TeM/IOBOTO /IBY)KEHUS] W KOHLIEHTDAL[eli ero MOJIEKYJ, CBfi3b
TeMIlepaTypbl BellleCTBa CO CpeJiHeM KHWHEeTUUeCKOW SHeprueu
TeIJIOBOTO JIBU)KEHUSI ero YacTUl], CBSI3b [laB/ieHUs] UZiealbHOTO
raza C KOHIIeHTpaluerd MOJIeKyJl W €ero TemIlepaTypoH,
ypaBHeHHe MenpeneeBa—KnarenpoHa, TiepBbIU 3aKOH
TePMOJAVHAMUKH, 3aKOH COXDaHEHWS SHEePrud B TeIJIOBBIX
rnpoieccax), TIpU STOM  MCMO0JIb30BaTb  MaTeMaTU4ecKoe
BbIpa)K€HHWE 3aKOHOB, YKa3blBaTb YCJIOBUSI TPUMEHHMOCTU
ypaBHeHUs: MeH/jeneeBa—KnanelipoHa;

aHa/IM3UPOBaTh W OOBSCHATH  JJIEKTPUUECKHE  SIBJIeHMS,
WCTI0/Ib3ysl OCHOBHBIE TIOJIOXKEHUST U 3aKOHBI 3/IeKTPOJAUHAMUKA
(3aKOH COXpaHeHMsl 3JIeKTPUUYEeCKOro 3apsifa, 3akoH KyioHa,
MOTEeHLUAIbHOCTh  3JIEKTPOCTAaTUYECKOTO  TIO/sl,  TIPUHLIUI
Cyneprno3vlii 3/IeKTPUUEeCKHUX TI0/ieM, TpU 3TOM YKa3biBas
yC/JI0BUSI IPUMEHUMOCTH 3aKoHa Ky/ioHa, a Takke MpaKTAUeCKH
Ba)KHbIE COOTHOILIEHUS: 3aKOHbI OMa Jj1si yyacTKa Lienu U [Jisi
3aMKHYTOM 3JIKTpUUYeCKOM 1enu, 3akoH [Dbxoyss—J/leHla,
ripaBuia Kupxroda, 3akonbl ®apajiest AJ1s1 3/1eKTPOJIn3a);
OMUCHIBATh (PU3MUECKHe TIpOLleCChl W SIBJEHUS, WCIO/b3Ys
BeJINUMHBI: TlepeMellleHre, CKOPOCTb, YCKOPeHUe, UMITYJIbC TeJla
Y CHUCTeMBbI TeJl, CUjla, MOMEHT CHUJIbl, JlaB/ieHue, ToTeHlualbHast
JHEeprusi, KWHeTUuYecKas »SHeprusi, MexXaHWuyeckKas SHeprus,
paboTa Cubl, 1[eHTPOCTPEMUTE/IbLHOE YCKOPeHHe, CUla TSKeCTH,



CWla  yIpyrocTd, CWia  TPEHWs,  MOIHOCTb,  SHEprus
B3aUMOJIECTBUSL Tela C 3eMIéd BO/MM3M €€ TIOBepXHOCTH,
3Heprus yrnpyrou gedhopmaliuu Npy>KHUHbI, KOJTMUEeCTBO TeIrJIOThl,
abcomoTHasE TemriepaTypa Tefa, paboTta B TepMOAWHAMUKe,
BHYTPeHHsIsl Heprysi ujeajbHOTO0 OJHOATOMHOTO rasa, pabora
WJlea/IbHOTO ra3a, OTHOCUTe/bHAas B/AXHOCTb Bo3ayxa, KII/I
W/ieaslbHOrO TEIJIOBOrO JIBUTaTesisi; 3JIeKTpUUYeCcKoe TMoJie,
HarnpspDKEHHOCTb  3JIEKTPUYECKOTO TI0JIsl, HaMNpsKEHHOCTh TI0JIS
TOUEYHOTO 3apsijla WIA 3apsDKeHHOro Ilapa B BakKyymMe U B
[V37IeKTpUKe, TTOTeHLMal 3JIeKTPOCTaTUYeCKOro IoJis, pa3sHOCThb
TOTEHLMAJIOB, 3/IEKTPO/IBWXKYLLasl CHJIa, CU/a TOKA, HallpshKeHHe,
MOILIHOCTb ~ TOKa,  3/JeKTpuYeckass  EMKOCTb  IUIOCKOIO
KOH/IeHCaTopa, COTMPOTUBJIEHUE ydJacTka Lenu C
1oc/ie/JoBaTeIbHbIM U Tlapaslie/lbHbIM COeJUHEHNEM Pe3UCTOPOB,
3Heprusi 371eKTPUUeCKoro moJisi KOHJeHCaTopa;

OOBSICHSITL OCOOEHHOCTH TIpOTeKaHUs (U3NUYECKUX SIBJIEHUI:
MexaHW4yecKoe [JBIWKEHHe, TeIUIOBOe [JBIKEHUWEe  YaCTHl]
BellleCTBa, TEIUIOBOe paBHOBecHe, OPOYHOBCKOe [IBIKEHUE,
mb@ysus, ucnapeHve, KUreHWe W KOHJEHcalusl, TUIaBlieHre U
KpHUCTa/UTU3aLus, HaripaB/eHHOCTb Terionepeaaywy,
/IeKTpU3alusi  Tesl,  SKBUIOTEHLUATbHOCTh  TMOBEPXHOCTHU
3apsDKEeHHOT 0 TIPOBOJHUKA;

MPOBO/JUTL MCC/IE/IOBAHKE 3aBUCUMOCTH OJHOW  (DU3HUUECKOM
BeJIMUMHBI OT JIPYTOM C HKCIO/b30BaHWEM TPSIMbIX W3MepeHUH,
MpM  3TOM  KOHCTPYHMpOBaTb  yCTaHOBKY,  (DMKCHPOBAThb
pe3y/bTaThl MOJyYeHHOM 3aBUCUMOCTU (DU3MYEeCKUX BEJUUMH B
BUJe TrpaukoB C y4ETOM aOCOJIIOTHBIX IIOTPEITHOCTeH
Vi3MepeHUH, [iefiaTh BbIBO/bI 110 pe3ysibTaTaM UCC/Ie0BaHus;
TPOBO/IUTh KOCBEHHble U3MepeHusi (M3UUeCKUX BeJWUYMH, TMpU
TOM BBIOMpATh OITHMAa/bHBIA MeTOJ W3MepeHHs, OLleHWBATb
abCoOIIOTHBIE YW OTHOCUTE/IbHBIE TIOTPEITHOCTH TPSIMBIX U
KOCBEHHBIX U3MEePEeHNH;

TPOBO/IUThL OMbITHI [0 TIPOBEPKe TIpe/JIO’KeHHOW TUIOTe3bl:
TJIaHUPOBaTh  JKCIIEPUMEHT, CoOUpaTh 3KCIepUMeHTaTbHYIO
YCTaHOBKY, aHa/JM3UPOBaTh MOJIyYeHHbIe pe3y/bTaThl U Je/aTh
BBIBO/], O CTaTyCe MpeJI0>KeHHOU TUII0Te3bl;

cobsofiaTh TpaBWia 0e30mMacHOro TpyJa TIpYM TPOBeeHUH
WCC/IeJOBaHUM B paMKax y4eOHOTO 3KCIepUMeHTa, MpakTUKyMa
U yueOHO-HCC/IeI0BaTe/IbCKOM M TIPOEKTHOM JesTeTbHOCTH C
WCTIOIb30BaHNEM U3MepUTe/TbHbIX YCTPOWCTB U 1ab0paTOPHOTO
obopymoBaHus;

ellaTb pacuéTHhIe 3a/lauM C SIBHO 3a/laHHOM U HEesIBHO 3a/laHHOM
%quecmﬁ MOJZIeJIbI0: Ha OCHOBAaHWM aHaau3a YCJIOBUS
000CHOBBIBaTh BBIOOp (H3MUECKOW MOZE/NH, OTBeuarollei
TpeOOBaHMSIM  3a7jaud, TIPUMEHSTb  (OPMYJIbl,  3aKOHBI,
3aKOHOMEPHOCTU U TOCTy/naTbl (U3WYECKUX TeOopud IpH
VICTIO/Ib30BaHUM MaTeMaTUYeCKMX MeTO/OB peLleHusl 3ajady,
MPOBOAUTL PaCUéTbl HAa OCHOBAaHWM UMEIOLIUXCA JAHHBIX,
aHa/IM3MpOBaTh pe3yJibTaTbl U KOPPEKTUPOBATh METO/IbI PeLleHus
C YU6TOM MOJTyUYeHHbIX pe3y/bTaTOB;



pelllaTh KaueCTBeHHbIE 3aJjauu, TpeOyroIye MpuMeHeHs 3HaHUM
13 pa3HbIX pa3ziesioB Kypca (GM3UKHU, a TaKKe UHTerpaljuy 3HaHUH
W3  JIpyrux TIpeJMeTOB  eCTeCTBeHHO-Hay4yHOro  LMKJa:
BBICTParBaTh JIOTUYECKYIO LIEMOUKY PACCy>XJeHWM C OMOpOr Ha
V3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (r3uuecKue siBIeHus;
WCTIO/Tb30BaTh ~ TeopeTUuecKWe 3HaHUsI [Jid  OOBSICHeHUs
OCHOBHBIX TIPDUHIIMIOB pabO0Thl W3MEPUTE/bHLIX MPHUOOPOB,
TeXHUUYeCKUX YCTPOMCTB U TEXHOJOTUUECKHX TTPOLIECCOB;
TIPUBOIUTH TIPUMEPHI BK/a/la POCCUUCKMX U  3apyDOeKHBbIX
yUéHBIX-(DU3UKOB B Pa3BUTHE HAayKW, B O0OBSICHEHUE ITPOL[eCCOB
OKpY’Karolillero MUpa, B Pa3BUTHe TeXHUKU U TeXHOJIOTUM;
aHa/IM3UpPOBaTh M  OL[€EHWBAThb TIOC/EACTBUS  OBITOBOM
TIPOU3BO/ICTBEHHOM  JIeSITeIbHOCTH — uUejioBeKa, CBsI3aHHOW C
%)I/IBI/IHQCKI/IMI/I rpoleccamy, C TO3WLMUM  5KOJIOTMYECKOU
€30I1aCHOCTH, Tipe/iCTaB/IeHUN 0 pal[iOHa/ILHOM
TIPUPOJONOIL30BaHUN, a TakKKe pa3syMHOM UCMO/b30BaHUU
JOCTDKeHUM HayKU W TeXHOJIOTHH /il [Aa/ibHelIllero pa3BUTHUS
yesioBeueCcKoro 00111eCTBa;

TIPUMEHSITb pa3/UuHble CTMOCOObI paboTel € WHGOpMaIen
(bU3rMUeCcKoro cofep)kaHusi C WCM0J/Ib30BaHUEM COBpeMeHHbIX
MH(MOPMAIIMOHHBIX  TEXHOJIOTWM, TIpd 3TOM HCII0JIb30BaTh
CcoBpeMeHHble UWH(GOPMAlLIMOHHbIE TeXHOJIOTUM [Jis1  TIOMCKa,
repepabOTKU U TIpeAbsB/IeHUST YueOHOM ¥ HayUHO-TIOMY/ISIPHOM
vHbOopMaIuu, CTPYKTYPUPOBaHUSI u WHTeprpeTalyu
vH(MOpMaI[MK, TIOJyUeHHONW M3  pa3/lWyHbIX HCTOUHUKOB,
KPUTUYEeCKH aHa/M3UpOoBaTh II0AyuyaeMyl0 HHMOpMaluio U
OlleHHMBaTh €€ [I0CTOBEpHOCTb KaK Ha OCHOBe HWMEIUXCS
3HaHWM, TaK U Ha OCHOBE aHa/i3a UCTOUHKKA UH(POpMaLIUY;
MPOSIB/IATb ~ OpPraHM3allMOHHble W TI03HaBaTe/bHble YMeHUs
CaMOCTOSITEeJTLHOTO TpHOOpeTeHrsi HOBBIX 3HAHWM B TIpoljecce
BBITIOJIHEHUSI IPOEKTHBIX U yueOHO-UCC/Ie[oBaTeMbCKUX paboT;
paboTaTb B TpYyIllie C WCIIOTHEHWEM pa3/IMYHbIX COLUAIbHbIX
pojieli,  TIaHUpoOBaTh  paboTy  TPymmbl,  palOHATBHO
pacnpefienisiTb  JesiTeIbHOCTb B HECTaH[ApPTHBIX CHUTYaLUsX,
aZIeKBaTHO OLleHWBaTh BKJIAJ| Ka)KJOr0 U3 YUaCTHUKOB I'DYIIIbI B
pellieHHe pacCMaTpUBaeMOM TIPO0JIEMBI;

MPOSIBIATE ~ MOTMBALMIO K Oyxyiedt  mpodeccroHambHON
JleATeJIbHOCTU 10  CHeL[UaabHOCTAM  (PU3UKO-TeXHUUeCKOTO
nipouis.

K koHily ob6yuenus B 11 Kaacce TmpeaMeTHble pe3ynbTaThl Ha
yriyO/MEHHOM ypOBHe [IO/DKHBI  OTpakaTb C(OPMHUPOBAHHOCTb Y
00yuarIUXCs yMeHHU:

TIOHMMATh POJIb (PU3MKU B SKOHOMHUECKOW, TEXHOJIOTHUECKOH,
COLIMA/IbHOW U 3TUYeCKoU cdepax JesTelbHOCTU YesioBeKa, POJib
1 MecTo (GM3MKU B COBpPeMEeHHON HayuHON KapTHMHe MMpa, POjib
aCTPOHOMUM B TPAaKTUYeCKOU [edaTeJIbHOCTM YelioBeKa U
Jla7bHEeMIIeM  HayYHO-TEXHUUYECKOM  pa3BUTHM,  3HaueHHe
OTMCaTebHON, CHUCTeMaTU3UpPYIolel, OOBSICHUTENILHOU U
MPOTHOCTUYECKOW  (QYHKUMA  (PU3UUECKOW  Teopuum  —
3JIeKTPOJMHAMUKH, CIeLIMa/IbHOM TeOPHUHU OTHOCUTEIbHOCTH,



KBaHTOBOW (DPH3UKH, POJIb (PU3MUECKOU TeOpyur B (POPMHUPOBAHUU
rpe/icTaB/ieHUd 0  (U3MUeCKOW KapTHHe MuWpa, MeCTO
¢bu3nuecKor KapTHHBI MHUpa B 00IIeM psily COBPeMeHHbIX
eCTeCTBeHHO-HAYUHbIX Ipe/iCTaBlIeHUN O TIPUPO/E;

pa3nuyaTh yCJI0BUSI MPUMEHUMOCTH Mojesiell (r3uueckux Ten u
MpoLIeCCOB  (SIBIEHWM):  OJHOPOJHOE  SJIeKTpUYecKoe U
OJJHOPO/IHOE MarHuUTHOe TIOJIs, TapMOHWYecKue KoJieOaHus,
MaTeMaTUYeCKUM MasiTHUK, WZealbHbIM TPY)XUHHBIM MasiTHUK,
rapMOHMUECKWe BOJIHBI, W/eaqbHbId KOJie0aTe/NbHBIM KOHTYP,
TOHKasl JIMH3a, MOJesjer aToMa, aTOMHOIO sijpa M KBaHTOBOWU
MO/Ie/Iv CBeTa;

asuyath  ycioBus  (TpaHuLpl, 00/1acTH)  TPUMEHUMOCTH
E)I/IBI/IHQCKI/IX 3aKOHOB, TIOHUMaTh  BCEOOIIMM  XapakTep
(O)yHZAaMeHTa/lIbHbIX 3aKOHOB U OTPaHMYEHHOCTb MCII0J/Ib30BaHUS
YaCTHBIX 3aKOHOB;

aHa/IM3UpPOBaTh M OOBSICHATH 3/IEKTPOMAarHUTHBIE TIPOLIECCHI U
SIBJIEHUs], WCIIO/Ib3ysl OCHOBHBbIE TIOJIOKEHUSI M 3aKOHBI
3JIEKTPOJMHAMUKA W CHeLUaJbHOM TEeOpUH OTHOCUTEIbHOCTH
(3aKOH COXpaHeHHUs 3JIEKTPUUeCKOro 3apsifia, cuiaa Amriepa, cuia
JlopeH1ja, 3aKOH 371eKTPOMarHATHOM WHAYKIWY, TpaBu/Io JleHlia,
cBsi3b J/JC caMOMHAYKIMY B 3JIEeMEHTe 3JIeKTPUUYeCKOM 1[eMU CO
CKOPDOCTBIO M3MeHeHMUs] CU/Ibl TOKa, ITOCTYJIaThl CreljraJbHOU
TeOPUH OTHOCUTEJIbHOCTH JWHILTEHA);

aHaJIM3UPOBaTh U OOBSCHATH KBAHTOBbIE TIPOLIECCHI U SIBIEHUS,
WCTIO/Ib3ysl  TIOJIOKEHUsI  KBAaHTOBOM  (uU3MKU  (ypaBHeHHe
OuiHIlTeHa A7 (PoTo3ddekra, MepBbli U BTOPOM MOCTY/IaThI
bopa, TIPUHLUTT COOTHOILIEHUS Heomnpe/leIEHHOCTeN
[etizenbepra, 3aKOHbI COXpaHeHHWsl 3apsiZloBOTO U MaCCOBOTO
YyHCesl U SHEePruM B S/IePHBbIX peaklUsX, 3aKOH paZjMOaKTUBHOTO
pacriaza);

OMUCHIBATH (PU3MYECKHe TIpOLleCChl W SBJIEHUS, WCIO/b3YS
BeJIMUMHBL: HAMpPSDKEHHOCTh 3JIEKTPUYECKOTO T10Jis, TMOTeHLUasl

3JIEKTPOCTATHUYECKOI'0O I10J14, Pd3HOCTb IIOTEHII1AJIOB,
3JIEKTPOBIKYI1lldA CuJia, NHAOYKLWA MAI'HUTHOT' O I10J141,
MdAI'HUTHBIN I10TOK, CHhJla AMnepa, NMHAYKTHUBHOCTD,

3/IeKTPO/IBIKYILLasi CWa CaMOWHJYKL[MM, SHEPrysi MarHUTHOTO
T0Jis TIPOBO/IHMKA C TOKOM, PeSITUBUCTCKUM WMITYJIbC, TIOTHAsI
SHeprusi, SHEeprusi TOKOS CBOOOJHOM UacCTHIlbl, SHEPrUs WU
VMITy/IbC (DOTOHA, MacCCOBOE UMCJ/IO U 3aps/ siipa, SHePIrUsi CBSI3U
AApa;

OOBSICHSITH OCOOEHHOCTH TIpOTeKaHUs (U3NUECKUX SIBJIEHUI:
3/IeKTPOMAarHUTHasi ~ WMHAYKLWs, CAMOMHAYKLMS, pe30HaHC,
vHTepdepeHUs BOMH, JAd(pakuusi, [AUCIepCUs, TMOJIHOe
BHYTpeHHee OTpa’KeHuUe, dboToaniekTpuueckui 3¢ dexT
(botosddekT), anbda- 1 GeTa-pacragsl siaep, TaMMa-u3ayueHHne
saep, hr3nyeckrie MPUHLIUIIBI CIIEKTPATLHOTO aHaMu3a U paboTbl
nasepa;

orpefiesisiTb  HamlpaB/ieHWe  WHAYKLUUW  MarHUTHOTO  TOJIA
TIPOBOZIHUKA C TOKOM, CH/Ibl AMIiepa 1 cuibl JIopeHLia;

CTPOUTL  M300paXkeHHe, CO3/laBaeMoe TIJIOCKUM  3epPKajioMm,
TOHKOM JIMH30M, U PaCCUUTHIBATb €r0 XapaKTePUCTHKY;



MPUMEHSITh OCHOBOIIO/Iararollje aCTPOHOMUYECKHEe TIOHSITHS,
TEOPDUM U 3aKOHbI [ji aHaiu3a U OO0bsICHeHUs (U3NUECKUX
TIPOLIECCOB, MPOUCXOASIINX B 3BE€3/aX, B 3BE3JHBIX CUCTEMaX, B
MeXXTa/laKTUUeCKO# cpefie; MBKeHUs] HeOeCHBIX TeJs, SBOJIIOLIUU
3Bé31 1 BceneHHOM;

TIPOBO/IUTH UCC/IeJOBaHUE 3aBUCUMOCTEN (HU3UUECKUX BETUUMH C
WCII0/Tb30BaHHEM MIPSIMBIX r3MepeHuH, nipu 3TOM
KOHCTPYUpPOBaTb  yCTaHOBKY,  (UKCUPOBaThb  pe3y/bTaThbl
MOJIy4YeHHOW 3aBUCUMOCTH (PU3WUYECKUX BeJMYMH B BUJE
rpavkoB C Y4€TOM aOCOMIOTHBIX TIOTPEILTHOCTeN W3MepeHHH,
JlesiaTh BBIBO/IBI TI0 pe3yJibTaTaM MCC/Ie[J0BaHus;

TIPOBO/IUTh KOCBeHHble U3MepeHusi (r3UUecKuX BeJUMUUH, TpU
3TOM BbIOMpATh ONTUMAa/bHBIA METOJ, W3MepeHHs, OlleHUBaTh
abCcoMoTHbIe U OTHOCHUTEe/IbHbIe TIOTPEIIHOCTH TMPSIMBIX U
KOCBEHHBIX U3MePeHUH;

TPOBO/IUTh ONBITHI TI0 TIPOBEPKE TpPeAJIOKEHHOW TUIOTe3bl:
TJIAHUPOBATh  JKCIIEPUMEHT, COOHpaTh SKCIIePUMEHTATbHYIO
YCTaHOBKY, aHa/IM3UPOBaTh TOJyUeHHble pe3y/bTaThl U fienaTh
BBIBO/] O CTaTyCe Mpe/J/I0KeHHOW TUII0Te3bl;

OMKMCBIBATH METO/bI TIOJyUEHHs] HAYUYHBIX aCTPOHOMHYECKUX
3HaHWN;

cobro/iaTh TpaBWIa 0e30macHOr0 TpyJa MpU  TIPOBeeHUU
WCC/IeJOBaHUM B paMKaX y4eOHOTO 3KCIIePUMEHTa, MpakTHKyMa
U y4eOHO-HCCIe[OBaTe/IbCKONM U TPOEKTHOW [IesTeIbHOCTH C
WCTI0/Tb30BaHWEM H3MepPUTEe/IbHBIX YCTPOMCTB U J1abopaTOPHOTO
obopygoBaHUS;

ellaTh paCuéTHBIE 3a/jlauM C SIBHO 3aJJaHHOM U HeSIBHO 3a/laHHOM
E)HBHHGCKOﬁ MOJZIeJIbI0: Ha OCHOBAHWM aHaausa YCJIOBUSA
BbIOMpaTh (U3WUECKHe MOJleli, OTBevarolde TpeOOoBaHUSIM
3a/laud, TIPUMEHSTh (OPMYJbl, 3aKOHBI, 3aKOHOMEDHOCTH U
MOCTy/aThl ~ (PU3WYECKUX  TEOpUM TPU  HCIOIb30BaHUU
MareMaTUYeCKUX MeTOZOB pelleHHs 3aZau, MPOBOJUTb PaCUYEThI
Ha OCHOBaHWM UMEIOIIUXCS JaHHbIX, aHAJTM3UPOBATh pe3y/bTaThbl
Y KODPEKTUPOBAThb METOJbI DeIleHUsi C yYETOM IMOJydYeHHBIX
pe3y/bTaToB;

pelllaTh KaueCTBeHHbIe 3a[jauu, TpeOyroIye MpuMeHeHNs 3HaHUM
13 pa3HbIX pa3/iesioB Kypca (PM3UKHU, a TaKKe UHTerpaliuu 3HaHUM
W3 Jpyrux T1peJMeTOB  eCTeCTBeHHO-HayYyHOro  I[MKJ/Ia:
BBICTPAUBaTh JIOTUUECKYIO LIETI0UKY pacCy’KJeHWM C OMOpOr Ha
V3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (r3uuecKue siBJIeHUs;
WCTIO/Ib30BaTh ~ TeopeTUuueckKrWe 3HaHUsl i OOBSICHeHUs
OCHOBHBIX TIPUHIIAIIOB PabOTbl HM3MEPUTENbHBIX TMPHUOOPOB,
TeXHUUYECKUX YCTPOMCTB U TEXHOJIOTUUECKHUX TTPOLIECCOB;
TIPUBOJUTh TIPUMEPhI BK/a/la POCCHUUCKUX U 3apyOeXXHBIX
yUuéHBIX-(DHU3UKOB B Pa3BUTHE HAayKW, B OOBSICHEHUE ITPOL[eCCOB
OKPY>KaroL[ero MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUY;
aHa/IM3UpOBaTh M  OLeHWBaThb TIOC/EACTBUS  OBITOBOM W
MPOU3BO/ICTBEHHOM  /leSiITe/IbHOCTH ue/ioBeKa, CBSI3aHHOW C
g)I/IBI/II{eCKI/IMI/I rporjeccaM, C TIO3ULUM  3KOJIOTMUYeCKOu
€30MaCHOCTH, ripe/iCTaB/IeHUN 0 palMOHA/ILHOM
TIPUPO/OT0/Ib30BaHNU, @ TaK’Ke pa3yMHOM MCI0JIb30BaHUU



JOCTV)KEHUM HayKu U TEXHOJIOTHUHM [Jis1 JarbHeUIlero pa3BUTHS
yeIoBeueCcKoro o011[eCcTBa;

TIPUMEHSITh  Pa3/IMuHble CMocoObl paboThl C MH(poOpMalrei
(¢u3MUecKoro cojep)kaHusi C MCIOMb30BaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX ~ TEXHOJIOTHM, TIPU 3TOM HCIO/b30BaTh
coBpeMeHHble HH(OPMAalLIMOHHbIe TeXHOJOTMM [JIsi TIOUCKa,
repepabOTKU M TpeAbsiB/ieHUs] YueOHOM U Hay4YHO-TIOMy/ISIPHOM
vHbopMaLuy, CTPYKTYpPHUPOBaHUs u WHTepIipeTaLuu
WH(pOpMALlMY, TOy4YeHHOW W3  pa3MYHbIX HCTOYHHUKOB,
KPUTUUECKU aHa/JW3UpOBaTh I[O/y4aeMyr0 MHQPOpPMaLUMI0 MU
OlLleHMBaTh €€ JI0CTOBEPHOCTb KAaK Ha OCHOBE HMEIOLUXCS
3HaHWH, TaK U Ha OCHOBe aHa/M3a UCTOUHKKA H(OpMaLWY;
TPOSIBJISITE ~ OpPraHU3al[MOHHbIe U T[I03HaBaTe/lbHble yMeHMUs
CaMOCTOSITeJTLHOTO TIPUOOpeTeHUs] HOBBIX 3HAaHWM B TIpoIiecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCCeoBaTe/IbCKUX paboT;
paboTaTb B TpyIilie C UCIOJTHEHWeM pa3/uyHbIX COLIMAIbHBIX
poned, maHWpoBaTh  paboTy  TpPyMIbl,  paLMOHAILHO
pacrpefiesisitb  AeATe/lbHOCTb B HECTaHJApPTHBIX CUTYaLUsX,
a/leKBaTHO OLIeHMBATh BKJIAJ, KaXK/I0T0 U3 YYaCTHUKOB IPYMIbl B
pelilieHHe paccMaTpyUBaeMol Npob/ieMbl;

MpOSIBJIITE ~ MOTHBALMl0 K  Oyayiiedt  mnpodeccroHanibHOM
JeSITeIbBHOCTU  TI0  CMeLUaNbHOCTSIM  (PU3UKO-TeXHUUECKOTO
npoQus.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJTIACC
No KomuecTBOo yacos
o/ HaumeHoBaHMe pa3/ie/ioB U TeM OnekTpoHHbIe (UG poBbIe)
NporpamMMsbI Bcero Konrposbubie IpaxTHyeckue oOpa3oBaTe/IbHbIE PeCypPChI
n paboThI paboThI
Pasgen 1. HAYUHBIN METO/] IIO3HAHWS ITIPUPO/IbI
1.1 Hayrb1it Merop nosHarms 4 https://resh.edu.ru/
TIPUPO/bI
Wtoro no paspeny 4
Paszgen 2. MEXAHUKA
2.1 Kunematnka 21 https://resh.edu.ru/
2.2 JnHamuka 18 https://resh.edu.ru/
2.3 3aKOHbI COXpaHeHUs B MeXaHUKe 24 https://resh.edu.ru/
2.4 MexaHWuecKre KoaeOaHus 7
2.5 CraTuKa TBEPZAOro Tesa https://resh.edu.ru/
Wtoro no pa3speny 75

Pa3gen 3. Pa3pgen 3. OCHOBBI crieliHa/IbHOM TeOPHH OTHOCHUTETbHOCTH

3.1 OcnoBel CTO 5 https://resh.edu.ru/
Hroro 5
Paszgen 4. MOJIEKYJISIPHASI ®VU3UKA 1 TEPMO/IMHAMUKA
OcHOBBI
4.1 MOJIEKY/IIPHOKUHEeTUUe CKOU 17 1 https://resh.edu.ru/
TeOpUU
4.2 TepmozHamuka. Teriosbie 10 1 https://resh.edu.ru/
MallHbI
43 ArperatHble COCTOSIHUS Bell|eCcTBa. 13 1 httos://resh.edu ru/
da3oBble nepexobl APS:TESALCCULIUE
Wtoro no pa3peny 40



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Paspen 5. JIEKTPOJMHAMUMKA

5.1 DJIeKTPUYECKOoe T0J1e 26 https://resh.edu.ru/
5.2 ITocTOSIHHBIN 3/1IEKTPUUECKUN TOK 0 https://resh.edu.ru/
5.3 ToKM B pa3/IMUHbIX Cpefiax 0
Wtoro no paspeny 26
Pasgen 6. PU3NYECKHUN IMIPAKTUKYM
6.1 Pu3MUeCKUN NPaKTUKYM 10 10 https://resh.edu.ru/
Wtoro no paspeny 10
PesepBHOe Bpemst 10 https://resh.edu.ru/
OBUIEE KO/IMYECTBO YACOB I10 170 10

[TPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KITACC

HaumeHoBaHue KosinuecTBo yacos
Ne A31E/I0B 1 Tem K o JeKTpoHHbIe (1{u¢poBbIe)
wn | Pa3A Beero OHTPOJ/ILHbIE paKTH4YecKue 0GpazoBaTe/bHBIE PecypChb
MPOrpamMMsI pPadoThI pPaboThI
Pa3pen 1. JIEKTPOIMHAMUWKA
1.1 HocrosHHbilt . 24 2 https://resh.edu.ru/
371eKTPUUECKUI TOK
1.2 Toku B pas/niHbIx 6 https://resh.edu.ru/
cpejiax
1.3 MarsutHoe 1oJie 12 https://resh.edu.ru/
14 IMeKTPOMArHHTHAsL 13 https://resh.edu.ru/
WHAYKLIYS
Wroro no pasgeny 55

Paszpen 2. KOJIEBAHW S 1 BOJ/IHBI

MexaHuueckue

2.1 1
KoJ1ebaHus
2.2 DNIEKTPOMATHUTHEIE 15 https://resh.edu.ru/
Kos1e0aHus
MexaHuueckue u
2.3 3/1eKTPOMAarHUTHbIE 7 https://resh.edu.ru/
BOJIHBI
2.4 OrnTuka 25 https://resh.edu.ru/
Wtoro no paspeny 48
Paszpen 3. KBAHTOBASA ®U3NKA
3.1 KopHyCKX JAPHO- 14 https://resh.edu.ru/
BOJIHOBOW J1yajiu3m
3.2 du3uka atroma 5 https://resh.edu.ru/
du3uKa aTOMHOI0 fi/jpa
3.3 Y 3JIeMeHTapHBIX 7 https://resh.edu.ru/

YacTUL]



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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Wtoro no paspeny 26

Pasaen 4. OCHOBBI CIIEIIMAJTTbHOM TEOPUM OTHOCUTEJIBHOCTH

4.1 OcuHoBbe1 CTO 1

Wtoro no paspeny 1

Paszgen 5. 3JIEMEHTBI ACTPOHOMMWU 1 ACTPODPU3UKHN

OJ1IeMeHTbl aCTPOHOMUHU

5.1 10 https://resh.edu.ru/
1 acTpOU3UKU
Ntoro no paspeny 10
Pasgen 6. PU3NYECKHUMN IMPAKTUKYM
6.1 DusHecKii 10 10 https://resh.edu.ru/
TIPAKTUKYM
Wtoro no paspeny 10
Paszgen 7. OGOBIIAROIIEE ITOBTOPEHUE
Cucrematusauus u
0600111eHIEe
rpeZMeTHOTO
7.1 COACPIKAHMA 1 OTIbITa 10 https://resh.edu.ru/
JesiTeNTIbHOCTH,
TIPUOOPeTEHHOTO TTPU
M3yueHuH Kypca
¢dusuku 10 — 11 KmaccoB
Ntoro no paspeny 10
Pe3epBHOe Bpemsi 10 https://resh.edu.ru/
OBIIEE KOJIMYECTBO 170 6 12
YACOB I10 ITPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
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YUYEBHO-METO/JJUYECKOE OBECIIEUEHUE OBPA30BATEJ/IBHOI'O

ITPOIIECCA OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IVIS1 YAEHUKA
» ®usuka, 11 knacc/ KacesinoB B.A., O6111ecTBO € OrpaHUYeHHOM OTBeTCTBEHHOCTBI0 «IPODA»;
Ax1nroHepHoe o0111ecTBo «M3marenbcTBo «IIpocBeltieHre»

» ®u3uka. Mexanuka, 10 kmacc/ Makumes I'.41., CuaskoB A.3., OO6I11eCcTBO C
OrpaHUYEHHON OTBETCTBEHHOCTBIO « IPO®DA»; AKIIMOHEepHOe 00IIIeCTBO
«3patenbcTBO «IIpocBeleHye»

» ®usuka. MonekysipHas ¢pusuka. TepmoguHamuka, 10 knacc/ Mskuies I'. 4., Cunsikos A.3.,
OO6111ecTBO C OrpaHUYeHHOW OTBETCTBEHHOCTHIO «[IPODA»; AKIMOHepHOe 00ITeCTBO
«3partenbcTBO «IIpocBeleHye»

» ®du3uka. Ontuka. KanToBast usmka, 11 kmacce/ Mskwues I'.f1., CuasikoB A.3., O6111eCTBO C
OrpaHUYEHHON OTBETCTBEHHOCTBIO « IPODA»; AKIMoHepHOe 0011ecTBO «/3/1aTenbCTBO
«ITpocserijeHue»

» ®u3nka. dnekTpoguHamuKa, 10-11 knaccel/ Msakwiies I'.4., CunsikoB A.3., O6111ecTBO C
OrpaHUYeHHON OTBETCTBeHHOCThIO «JPO®PAx»; AkioHepHoe o01iecTBo «/3aaTenbCTBO

«IIpocserenue»

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU UHTEPHET



https://resh.edu.ru/
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