A LOKYMEHT MOLAMVCAH
- 3NEKTPOHHOM NOAMUCHIO

CepTucbukat: 7E40C8227F31E33B73F01D97950ABCDC
Bnapeneu: Ixannyesa Tamapa bakyeBHa
Deincteutenex: ¢ 10.09.2025 po 04.12.2026

PABOYAS ITPOI'PAMMA

ydyeOHOro npeamera «®u3uKa. Yriy01éHHbIN YPOBeHb»
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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (U3MKe Ha YpOBHe cpefHero obijero obpa3oBaHUS
pa3paboTaHa Ha OCHOBe TIOJIOKeHU W TpeOOBaHWM K pe3y/ibTaTaM OCBOEHUS
OCHOBHOI oOpa3oBaTe/bHOM TIporpamMmsl, mpezcTtaBieHHpIx B PI'OC COO, a
TakK)Ke C yuéTtom dezepasbHOM paboueli riporpaMmbl Bocrutanus v KoHienimu
TniperiofiaBaHust yueOHoro npeameTa «®du3nka» B 00pa30BaTeIbHBIX OpraHU3al[UsaX
Poccuiickoii ~ Defepaiiiv,  peanv3yIOIUX  OCHOBHBbIe  oOpa3oBaresbHbIE
TIPOrPaMMBI.

[Tporpamma 1o ¢u3uke orpezesisieT 06si3aTe/ibHOe TIpeMeTHOe COoZlep>KaHue,
yCTaHaB/IMBaeT PeKOMEeHyeMyH0 T0C/e[0BaTe/IbHOCTb U3yUeHUs TeM U Pa3fesioB
yueOHOTrO mpefMeTa C yU4ETOM MEXIPeAMETHbIX UM BHYTPUIIPEJMETHBIX CBsi3eH,
JIOTUKM y4eOHOTO Tmpoljecca, BO3PACTHBIX 0coOeHHOCTeH  0O0yuaromUXCsl.
[Mporpamma 1o ¢u3vKe [AaéT Tipe/CcTaB/ieHUe O Le/sX, CO/ep)KaHuH, oOIeit
cTpaTeruvi O0yYeHHsi, BOCIMTaHUS U pa3BUTHS OOYyYalOIIUXCS CpeiCTBaMU
yuebHoro ripegMeTa «Pur3nka» Ha yriiy0/EHHOM ypOBHe.

V3yyenne Kypca (Pu3uKd yriy0/JEHHOTO YpPOBHSI TI03BOJISIET pearu30BaTh
3a/laud podecCcroHaTbHONM OpHEeHTAalUM, HarlpaB/ieHO Ha CO3/laHue YCJIOBUM JJIsi
TIPOSIB/IEHUS] CBOMX WHTE/I/IEKTYallbHbIX W TBOPYECKMX CIIOCOOHOCTeN KaKIbIM
oOyyJaroImumcsi, KOTOpble HeoOXOJUMbI i TIPOJO/DKeHMs 00pa30oBaHUsS B
OpraHv3alusx MpodeccuoHabHOTO 00pa3oBaHMsl 10 Ppa3/M4HbIM  (PU3UKO-
TEXHUUECKUM U MH)KEHEPHBIM CIIeLaTbHOCTSIM.

B mporpamme 10 (Qu3MKe ONpeAeNsOTCS TUlaHUPyeMble pe3yJbTaThl
OCBOEHUS Kypca PU3uKN Ha ypOBHe cpefiHero obiijero o6pa3oBaHus: TMUHOCTHEIE,
MeTarnpejMeTHble, TIpefMeTHbie (Ha  yriybséHHoM  ypoBHe). HayuHo-
MeTO/]0JIOTUYeCKOM OCHOBOM [jis pa3paboTKu TpeOoOBaHMMT K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM W TpeAMETHbIM pe3y/bTaTaM OO0yYarol[uXCsl, OCBOMBIIIMX
nporpamMMy Ti0 (GHU3MKe Ha YpOBHe cpeAHero o0iero o0Opa3oBaHusI Ha
yry0/6HHOM YPOBHe, SIBJISIETCSI CUCTeMHO-/IesITe/TbHOCTHBIN TIOXO/,.

[Iporpamma 1o pusrkKe BKJIFOUAET:

TUIaHUpyeMble pe3y/ibTaTbl OCBOeHHsi Kypca (U3MKu Ha yriybaéHHOM
yYPOBHE, B TOM UKCJIe TIpeIMeTHbIe Pe3y/IbTaThl 10 rojlaM 00yueHus;

cojiep)kaHue yuebHoro npeameta «@U3HKa» 110 TOAaM 00yUYeHMs..

[TporpamMmMa 10 ¢GuU3MKe HMeeT TIPUMEPHBI XapakKTep U MOXeT ObITh
WCII0/Ib30BaHa YuuTeasiMu (PU3MKU Z1Jisi COCTaB/IeHUsI CBOMX PA00OUMX MPOTrPaMM.

[TporpaMMa mo ¢gu3vKe He CKOBBIBAaeT TBOPUECKYI0 MHULMATUBY yUuWTeIeld U
TIpe/OCTaB/IsIeT BO3MOKHOCTH /IJIi  peaju3aliii  Pa3/IMUHBbIX MeTOAUUeCKUX
MOJXO/IOB K TIperojjaBaHui0 (U3MKU Ha YriayOJEHHOM YpOBHE TIPU YCIOBUH
coxpaHeHust 00s13aTeTbHOM YaCTH COZiep>KaHusI Kypca.



dusmka Kak Hayka O Haubosee oOOIMX 3aKOHaX TPUPO/IbI, BBICTyTasi B
KauecTBe y4eOHOro IpeiMeTa B ILIKOJIe, BHOCUT CYIlleCTBEHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoljem mupe. [IIKoabHBIA KypC (M3KMKU — CUCTEMOODOpa3yoIuii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX TPeMETOB, IMOCKOJIBKY (hr3nuecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHOJorue,
dbusmueckold reorpaduyeld U acTpoHOMMeM. Vcrionb3oBaHHWE U aKTUBHOE
npuMeHeHre GU3MUeCKUX 3HAHUM OIpeJennyio XapakTep W OypHOe pa3BUTHe
pa3HOOOpa3HbIX TexHOJOrui B cdepe 3HEPreTHUKH, TPAHCIIOPTA, OCBOEHHSs
KOCMOCa, TI0JlydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMU. M3yueHue
(GU3UKKM BHOCUT OCHOBHOM BKJIaJ B (pOpPMHUpPOBaHUE eCTeCTBEHHO-HAyYHOU
KapTUHbI Mupa obyyaroierocsi, B (oopMUpOBaHUe yMEHUM MPUMEHSITh Hay4HbIH
METOZ, TT03HaHUsI TIPY BBITTOJIHEHUM UMU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca ¢h131Ky Ha ypOBHE cpefjHero o6iiero o6pa3oBaHus TOI0KEH
psifi ¥jiel, KOTOpble MOYKHO pacCMaTpYBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yeaocmuocmu. B COOTBETCTBUM C Hel KypC SIBJSIETCS JIOTUUECKU
3aBepIlIEHHBbIM, OH CO/IEP)KUT MaTepuras 13 BCeX pas3ZiesioB (PU3UKHU, BKIHOUYAeT Kak
BOIPOCHI K/IaCCUYeCKOM, TaK U COBPeMeHHOM (hH3UKHU.

Hoesa zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (HU3UKU
00belMHEH BOKPYr (U3MUYecKux Teopuil. Beayium B Kypce siBsieTCs
¢dbopMupOBaHMe TIpe/CTaB/IeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuu, BellecTBe U
rnoJie.

Hoes 2ymaHumapu3zayuu. E€ peanusauys TipejnosaraeT MCI0Jb30BaHUe
T'YMaHUTApHOTO MOTeHIMana (U3UYecKOW HayKd, OCMBIC/IeHUE CBSI3W DPa3BUTUS
¢usuku C pasBuTHeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeneHHocmu. Kypc ¢usuku yriny61eHHOTO YPOBHS
Tpe/irosiaraeT 3HAKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUJIO’KEHUIM M3yUeHHBbIX TeOopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCSl Ha
ypOBHe OOIIMX TIpe[CTaB/ieHH W COBpeMeHHbIe TeXHUYeCKHe YCTPOWCTBA, W
TeXHOJIOTHH.

Hoes 3Kon02u3ayuu peanv3yeTcss TOCPEJCTBOM BBeJEHUS 3JIEMEHTOB
Cofiep>KaHHUsl, TIOCBAIIEHHBIX HSKOJIOTUYeCKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEXHWKHM U TEXHOJIOTHM, a TakXkKe O0OCYXIeHUs
1po6JieM palOHaIbHOTO TIPHUPO/IOTIOb30BaHUS U SKOIOTUUeCKOoi 6e301macHOCTH.

OcBoeHue cofiep)KaHusi IPOrpaMMbl 110 (PU3MKe [0/HKHO ObITh MOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|esITeIbHOCTHOrO nozaxoza. s ¢u3nku peanusanusi 3TUX
TIPUHLIATIOB 0a3vpyeTCsi Ha UCITOIb30BAaHUM CAMOCTOSITe/TbHOTO KCTIepUMeHTa Kak
TIOCTOSTHHO JleficTByMoIlero (aktopa yuebHoro mporecca. [ast yrmay6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITEJIbHOTO YUeHWYecKoro JKCIepUMeHTa,



BK/IFOUAIOIero (DpoOHTa/bHBbIe yUYeHUUeCKHWe OIbITbI TIPU HW3yUYeHHHd HOBOTO
MaTtepuasa, 1abopaTopHbie pabOThI M pabOThI TTPAKTUKYMa. [Ipy 3TOM BO3MOIKHBI
nBa crocoba pearmm3anyy  (U3UYECKOTO TIPaKTHKyMa. B TmepBoM ciydae
MPaKTUKyM TipoBoguTcs mbo B KoHue 10 u 11 kmaccos, mibo 1ocsie TiepBoro u
BTOPOTO TIOJNIyTOAWA B Ka)KJOM W3 3THUX KaaccoB. Btopoi crmocob — 3To
WHTerpalss paboT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX paboT, KOTOpkbIe
TIPOBOJISAITCSL B TIpoljecce u3yueHWs paszena (temsl). [Ipu 3TOM mop paboramu
MPaKTUKyMa TIOHUMAaeTCs CaMOCTOSITe/TbHOe MCC/iefloBaHue, KOTOPOe TPOBOJAUTCS
T10 PYKOBO/ZICTBY CBEPHYTOT0, 000011IEHHOT0 BH/la Oe3 TMOIIaroBO MHCTPYKILIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUECKOTO SKCIIePUMEHTa,
nabopaTopHbIX paboT U TMpaKTHKyMa Ipe/iCTaB/ieHa eJuHbIM TepeuHeM. Bribop
TeMaTUKU [Ji 3TUX BUIOB YUEHUUECKUX TMPAKTUYECKUX PabOoT OCYIIeCTBIISeTCs
yuaCTHHUKaMH 00pa3oBaTe/IbHOTO Mpoliecca UCXO0s U3 0Co0eHHOCTel MOypOUHOTO
TJIaHMPOBAHUS M OCHalljeHus1 KabuHeta ¢u3uku. [Ipu 3TOM 0becrieunBaeTcst
OBJlajieHHe OOyYalol[UMHCS yMEHUsSIMA TIPOBOJUTH TIpsIMble U KOCBEHHbIE
M3MepeHusi, WCC/Ie[OBaHUSI 3aBUCUMOCTel (M3MUYeCKUX BeJUUMH U TIOCTaHOBKY
OTILITOB TI0 TPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbiiioe BHUMaHUWe YAe/sieTCs PpeIleHUI0 PACUéTHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [y1 pacuéTHBIX 3aJjau MPUOPUTETOM SIB/ISIOTCS 3a/laudl C SIBHO
3aZIaHHOM U HesIBHO 3aJJaHHOM (DM3MUeCKOU MO/e/iblo, TI03BOJISIOIIe TTPUMEeHSITh
M3ydeHHble 3aKOHbl M 3aKOHOMEDHOCTU KaK M3 OJIHOTO pa3jiena Kypca, Tak |
WHTEerpupys MpuMeHeHWe 3HaHWM U3 pa3HbIX pa3zesioB. [1jig KaueCTBeHHbIX 3a/ay
NIPUOPUTETOM SIBJISIFOTCSL  3aflaHMsl Ha OOBsICHEeHWe/TIpe/icKa3aHue TPOTeKaHUs
¢bu3nUecKUx sIBJIEHUI U MPOLIeCCOB B OKpY’Karolllel u3HH, TpeOyroiiue BbiOOpa
bu3ruecKo MoZiesu /IJIsi CUTyal[iK MPaKTUKO-OPUEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu P®I'OC COO kK MaTepuasbHO-
TeXHUUEeCKOMY obecrieueHUI0 yueOHOro mpoijecca Kypc GHU3UKK yriay0aéHHOTro
YPOBHSI Ha YpPOBHe cpefiHero obiriero obpa3oBaHUs JO/DKeH U3ydaTbCsl B YCIIOBUSIX
nmpeAMeTHOro KabuHera. B KabOuHeTe GH3MKH [JO/DKHO OBITH HeoOXoguMoe
naboparopHoe o6opy/0BaHWe [/is1 BBIMOJHEHHsI yKa3aHHbIX B IIPOrpaMMe II0
¢u3rKe yueHMUeCKUX OIBITOB, Ja00paTOpHBIX paboT M paboT TMpakTHKyMma, a
TaK)Xe ZIeMOHCTPALIMOHHOe 000pyIoBaHMe.

HemoHcTpalioHHOe 0b6opyZoBaHue (OpPMUDYeTCS B COOTBETCTBUU C
MIPUHLIMIIOM ~MWHUMAJbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TporpaMme Mo (U3MKe KIIIOUEeBBIX JIeMOHCTpALUN st
UCC/IeIOBaHUST  U3y4yaeMbIX  sIBJIEHMA U TIPOL[ECCOB, IMITUPUUECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, X TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyAOBaHUWe [JII YUYe€HHYeCKUX MPaKTHUeCKuX paboT
dopmupyeTcsi B BUJie TeMaTHUeCKHUX KOMITIEKTOB U obecrieunBaeTCss B pacuéTe



OJJHOTO KOMIJIeKTa Ha [ByX oOyuaromuxcs. TemaTtuueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH ITOCTPOEHbI HAa KOMIIJIEKCHOM
WCTI0/Ib30BaHWM aHA/IOTOBLIX U ITUGPOBBIX MPHUOOPOB, a TakKKe KOMITbIOTEPHBIX
HM3MEePUTe/IbHBIX CUCTEM B BU/Ie ITUGPOBLIX TabopaTopuii.

OCHOBHBIMH 11e/IIMU M3y4deHust (GU3UKHU B 0011eM 06pa30BaHUM SB/ISIFOTCS:

dbopMrpoBaHre WUHTepeca U CTpeMmJieHUs OOydvarommMxcsi K HayuyHOMY
W3yUeHUI0 TPUPO/Ibl, pa3BUTHE WX HHTE/UIEKTya/JbHbIX W  TBOPYECKUX
CII0COOHOCTel;

pa3BUTHe TIpe/ICTaB/IeHW O HayyHOM MeTo/le TOo3HaHusl U (opMHpOBaHUe
MCC/Ie/I0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY>KakOL[UM SIBJIEHUSIM;

dbopMHUpoOBaHre HAYUYHOTO MMPOBO33peHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOEeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hH3UKWY;

dbopmMrpoBaHre yMeHHUM 00BSICHITh SIBJIEHUSI C UCTIO/b30BaHUEM (H3UUeCKUX
3HAaHUW U HayYHBIX /I0Ka3aTe/bCTB;

dbopmMupoBaHMe Tpe/iCTaBJeHu O poiu (U3UKU [0 Pa3BUTHSA [IPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTH;

pa3BUTHE Tipe/ICTaB/IeHUM 0 BO3MOJKHBIX chepax oyayeit
Npo()eCCUOHAILHOM  IeSITE/IbHOCTH, CBS3aHHBIX C (PU3MKOW, TIOATOTOBKA K
JanbHeueMy 00yueHHIO B 3TOM HarlpaBJ/IeHUU.

HocTkeHne 3TUX 1jefieid obecrieurBaeTCs pelieHreM CIeyIomuX 3a7iau B
npoijecce u3yueHusi Kypca GU3MKU Ha ypOBHe cpefiHero o01iijero o6pa3oBaHus:

rproOpeTeHre CHCTeMbI 3HaHUK 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeopusiX,  BK/IHOYass  MeXaHWKy,  MOJIeKy/JsIpHyl0  (U3UKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHTbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUI TIPUMeHSITh TeoOpeTHUeCcKue 3HaHUs [ 00bsICHeHUs
bu3nueckux SBJIEHUM B TIPUPOJE W [Jid MPUHATUS MNPAKTUUYEeCKUX pelleHud B
TIOBCe/ITHeBHOM KU3HHU;

OCBOEHHE CII0COOOB peIlleHHs] pa3/lMYHbIX 3a7lad C $BHO 3a/laHHOM
dur3nueckol MoAe/Nblo, 3a/ay, MOApa3yMeBalol[UX CaMOCTOSITe/IbHOe CO3/aHUe
du3nueckoi MoJenu, aJeKBaTHOW YCJIOBUSIM 3aJlaudM, B TOM uuC/Ie 3ajad
WH)XeHEePHOI'0 XapaKTepa;

NMoHUMaHue (U3UUeCKUX OCHOB U TIPUHIIUMIIOB JEeMCTBUSL TeXHUUeCKUX
YCTPOMCTB Y TEXHOJIOTUUYECKUX TMPOLIeCCOB, UX BJIMSHUS Ha OKPY>KAIOIIYI0 Cpefy;

OBJIa/leHMe MeTOJaMu CaMOCTOSITE/IbHOIO TUIAHUPOBaHWSI U TIPOBeleHHs
bu3Mueckux 9SKCIIePUMEHTOB, aHalu3a W  UHTepIipeTaluu  WHMOpMaIuH,
oripe/iesieHUsi I0CTOBEPHOCTH TI0/Iy4YeHHOT'0 pe3y/bTaTa;

CcO3/laHue YCJOBUU [Ji1 Pa3BUTHSI YMEHUH IPOeKTHO-MCC/ie/loBaTeTbCKOM,
TBOPUYECKOU [1eITeTbHOCTH;



pa3BUTHe UHTepeca K cdepam MpodecCuoHaNIbHOMN [1eATe/TbHOCTH, CBSI3aHHOU
¢ (hU3UKOM.

B cootBerctBuu c TpeboBaHusmMu P®I'OC COO yraybnéHHbIi ypOBeHb
n3ydyeHuss yueOHoro mnpeamera «®Pu3nka» Ha ypOBHe cpefHero oOIIero
obOpa3oBaHuss BbIOMpaeTcsi OOYYArOIUMUCSA, IIAHUPYIOMUMU  MPOJO/DKEHHE
00pa30BaHus 110 CIIeLUaTbHOCTIM (DH3UKO-TEXHUUYECKOTO TPOQUIIS.

Ha usyuenue ¢u3vku (yriny6eéHHBIN ypOBeHb) Ha YPOBHE CpeiHero o0Iero
obpazoBanust otBoauTcs 340 yacos: B 10 kacce — 170 yacoB (5 4acoB B HeJeso),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJit0).

[MpennaraeMblii B TiporpamMme 1o (¢u3MKe TiepeueHb J1labDOpPaTOPHBIX U
MIPAaKTUUYECKUX paboT sB/seTCS peKOMEeH/JOBaHHBLIM, YyUUTe/lb Je/iaeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PabOT U OMNBITOB C YUETOM WHUBUJYATbHBIX
0CcoOeHHOCTeN 00yJaroIIuXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Paspen 1. HayuHbiid MeTO/ 1103HaHUA NPUPOABIL.

dusrka — pyHJaMeHTa/IbHast HayKa o npupoge. HayuyHbll MeTO/, TO3HAHUSA U
MeTO/Ibl MCC/Ie/IOBaHUs (PU3NUECKUX SIBJIEHUH.

OKCIepuMeHT U Teopusi B TIpoljecce T03HaHWS TpupoAbl. HabmogeHve u
5KCIIePUMEHT B (hH3HUKe.

Criocobbl u3MepeHUst (pU3MUeCKUX BeMUWH (aHa/loOroBble YW LM(POBbIE
H3MepuTe/IbHbIe TIPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CICTEMBI).

[TorpemiHocT  u3MepeHUM  GU3NUECKUX BenuurdH  (abconroTHast U
OTHOCHTe/IbHas).

MogenvpoBanue (pU3MYeCKUX SIBJIEHWM U MPOLeCCOB (MaTephasbHas TOUKa,
abCOTIOTHO TBEpZIOE TeJo, WAea/ibHas >KHAKOCTb, HeajJbHbIM Ta3, TOUEUHBIH
3apsan). I'nnore3a. Pr3MYeCKU 3aKOH, TPAHULIbI €r0 IPUMEHUMOCTH. Pr3nyeckas
TeOpHUsl.

Ponb 1 mecTto Qu3MKM B (POPMHPOBAHMM COBPEMEHHOW HAyYHOU KapTUHBI
MHPpa, B IPaKTUUECKOU [1eATe/IbHOCTH JIFOJIeH.

YueHuuecKuli 3kchepumeHm, sabopamopHble padbombl, NPAKMUKYM.

W3mepeHre cuibl TOKAa M HarpspKeHUs] B LeMd TIOCTOSIHHOTO TOKa TIpU
TIOMOIITM aHAJIOTOBBIX U I[U(POBLIX U3MepPUTETbHBIX TTPUOOPOB.

3HaKOMCTBO C I poBoii labopaTopueit 1o (usmke. [IprMepsl U3MepeHUs
(br3UUeCKUX BeJIMUMH TIPU MOMOILU KOMIBIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe gwkeHre. OTHOCHTETBHOCTb MEXaHWUYECKOro [BWKEHMS.
Cucrema otcuéra.

[Tpsimasi u obpaTHasi 3aiaul MeXaHUKHU.

Paguyc-BeKTOp MarepraibHOU TOYKW, €ro MpPOEKLUWA Ha OCU CUCTEMBI
KOOpAWHAaT. TpaekTopus.

[TepemeliieHne, CKOpPOCTb (CpefiHsII CKOPOCTb, MIHOBEHHasi CKOPOCTb) W
YCKOpDeHWe MaTepuaJbHOM TOYKW, UX MPOEKUWW Ha OCH CHUCTeMbl KOOpJWHAT.
Cro>keHue repeMeLeHr U CJI0KeHre CKOPOCTeH.

PaBHOMepHOe 1 pPaBHOYCKOpPEHHOEe NPSIMOJIMHeNHOe JBWKeHHe. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEeHUsI U TyTU MaTepyuaibHOU TOUKU OT BPEMEHU U UX
rpauku.

CBoboziHOe mMajeHue. YcCKopeHWe CBOOOAHOTO mTajeHus. [IBikeHue Tena,
OpoOIIIeHHOT0 TIOJ, YI7IOM K TOPU30HTY. 3aBUCHMMOCTh KOOPJAWHAT, CKOPOCTH U
YCKOPEeHUsI MaTepUa/IbHOM TOUKU OT BPEMEHU U UX IPAPUKHU.



KpuBonuHeiiHoe  ABwkKeHue. [IBi)KeHHWe  MaTepyUalbHOM  TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass CcKopocThb. [lepuoj v yactoTa obpaiijeHus.
LleHTpoCTpeMuUTeIbHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLMaabHOe) U MOJIHOEe
yCKOpeHHe MaTepuaibHON TOUKH.

TexHUUeCcKue yCTPOWCTBA M TEXHOJIOTUUeCKWe TIPOLieCChl: CIUAOMETP,
JBIJKEHWEe CHapsiZioB, LieMHble, IlIecTepéHYaTble W peMEHHbIe Tepefaud,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogenb cUCTeMbI OTCYETA, WUITHOCTPALIUS KMHEMaTUUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHYs [IBYKEHHUM.

WnnmrocTpaiys rnpesebHOro repexosia v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCITOIb30BaHUEM MeXaHU3MOB.

[TageHue Tes B BO3Ayxe U B pa3pe)KeHHOM MPOCTPAHCTBE.

HabnrofieHue [ABWKeHUsi Tesa, OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTA/IBHO.

HaripaBneHue CKOpPOCTH TIPU IBUYKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PelyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOPUM, CKOPOCTeU [BW)KEHHUSI OJIHOTO U TOTO ke
TeJjla B pPa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuti 3KkchepumeHm, saéopamopHble pabomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO [IBW)KEHUS C LIeJIbI0 OrpefiesieHdss MICHOBEHHOU
CKOPOCTH.

V3mepeHune ycKOpeHUsi MpH MPsIMOJIMHENHOM PaBHOYCKOPEHHOM JBW)XeHUU
10 HAKJIOHHOM TIJIOCKOCTH.

WccnepnoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKEHUH.

V3mepeHue  yckopeHusi ~ CBOOOZHOTO  TafieHusi  (PeKOMeH[J0BaHO
WCTI0/Th30BaHue [U(POBOM 1abopaTopun).

V3yyeHue [BWKeHHUsI Tesjla, OpOIIEHHOTO TOpHU30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TPOINOPLIMOHATBHOM 3aBUCMMOCTU MEX[Yy AaJbHOCTBIO
Mo0JIéTa U HaYa/IbHOW CKOPOCTHIO Tesla.

N3yueHue [JBUW)KEHHs Tejla MO OKPY>XXHOCTA C TIOCTOSIHHOM IO MOZYJIFO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTU Tiepuofia oOpailjeHusi KOHWYeCcKOoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[TepBbii 3akoH HbroToHa. WHeprmanbHble CcucTeMbl OTCYéTa. [IpuHLUI
oTHOocUTenbHOCTU ['anmunes. HenHepruuanbHble cUCTeMbl OTCYéTa (OIpezesieHue,
TIPUMEDHI).

Macca tena. Cua. IIpyHLMI CyniepriosvuLu CUI.

Btopoi 3akoH Her0TOHA /1719 MaTepuaabHOM TOUKMU.

TpeTtuit 3aKkoH HbOTOHA /111 MaTepUaibHbIX TOUEK.

3aKOH BCEMHPHOrO TATOTEHUs. OKBUBAJE€HTHOCTb TI'DaBUTALIMOHHOM U
VHEPTHOW MacChl.

Cuna TspKeCTH. 3aBUCHMOCTh YCKODEeHUsI CBOOOJHOTO Ta/[eHUSI OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUJIaHeTbI U OT reorpauueckor IMUPOThL [IBrKeHUe
HebeCHBIX Tesl U UX CITyTHUKOB. 3aKoHbI Keriepa. [TepBasi KocMuueckasi CKOPOCTb.

Cuna ymnpyroctu. 3akoH I'yka. Bec Ttesma. Bec Tesa, ABUWXYyLerocss c
YCKOpPEeHUEeM.

Cuna Ttpenusi. Cyxoe TpeHue. Cua TPeHHUsS] CKOJIb)KEHUSI U CWJIa TPEHUS
nokosi. KosgpduumieHt TpeHusi. Cuia CONPOTMB/IEHUS TPU [ABWKEHUM Tejla B
JKUJKOCTU WK rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJILHOTO ABUKEHUS.

Hasnenue. I'ngpocratnueckoe fasneHve. Cuia Apxumeza.

TexHuyeckre yCTPOMCTBA M TEXHOJOTHYECKHe TMPOLeCChl: TOALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeMHepLUaabHBIX CUCTeMax
oTCyéTa.

IIpyvHLMIT OTHOCUTEIBHOCTH.

Kauenve JByX LWIMHADPOB WM IIAPOB pa3HOW MacChl C OJVHAKOBbIM
YCKOPEHHEM OTHOCHUTEJIbHO HeMHePLIMaJIbHOU CUCTEMBI OTCUETA.

CpaBHeHVe  DPaBHOJEMCTBYKOIEM TMPWIOKEHHbIX K Tely Cul  C
MpOW3BeJeHMEM MacChl TeJla Ha ero YCKOpeHHe B MHepLMalbHOU CUCTEMe OTCYETA.

PaBeHCTBO W1, BO3HMKAIOLMX B pe3y/ibTaTe B3aUMO/eHCTBUS TeJl.

N3mepeHre Macc mo B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MO4bEME U TaJleHUH.

LieHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHMe CUJT TPEHUS MTOKOs, KAUeHUsI U CKOJIbKEeHUSI.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHue paBHOJEHCTBYIOIeN CH/ TIPU JIBWDKEHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

[TpoBepka ruIoTe3bl O HE3aBUCMMOCTA BPeMeHU [BWKeHHss Opycka IIo
HAaKJIOHHOU TIJIOCKOCTH Ha 3aZjJaHHOe PACCTOSTHHE OT ero Macchl.



WccnenoBanne 3aBUCMMOCTA CUJI YOPYTOCTH, BO3HUKAKOIIMX B TMPYXUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

N3yueHne ABW)KEHUS] CUCTEMbBI Tesl, CBSI3aHHbIX HUTHIO, IEPEKMHYTOM uepe3
NETKUI OJIOK.

N3mepenre kKo3dduiieHTa TPeHUsI 10 BeJIMUMHe yIJIoBOro Ko3ddduijeHTa
3aBUCUMOCTHU Frp(IN).

VccnenoBanue qBrkeHUsi OpycKa M0 HaK/JIOHHOMW TIJIOCKOCTH C TepeMeHHbIM
KO3((PULIMEHTOM TPEHUSI.

N3yueHue nBM>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépoozo mea.

AbGcomoTHO TBEpAOe Teso. IlocTyrarenbHOe W BpalljaTelbHOE [BMXKEHHE
TBEpJOro Tesa. MOMEHT Cu/lbl OTHOCUTE/BHO OCU BpalleHus. I[lnedo cussbl.
CrioxkeHue CWJl, IPUIOKEHHbIX K TBEpAoMy Teny. LleHTp TskecTu Tena.

YcnoBusi paBHOBeCHs1 TBEPAOrO TeJa.

YcroiturBoe, HeyCTOWUMBOe, Ge3pa3IMuHOe paBHOBECHe.

TexHUUeCKHMe YCTPOMCTBA M TEXHOJOTMYECKHWe TMIPOLIeCChl: KPOHIUTEMH,
CTPOUTEJIbHBIA KPaH, PelIféTuaTble KOHCTPYKLIUMU.

demoncmpayuu.

YcoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3KkchepumeHm, saéopamopHble pabomsbl, NPAKMUKYM.

WccnenoBanne yc/ioBUM paBHOBECHUS TBEpPAOrO Teja, MMEKIIEro 0cCh
Bpall|eHHs.

KoHcTpyrpoBaHye KpOHIITEWHOB U PACYET CHJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTU TBEPAOTO Ted, UMEIOLLEro MIoLaJb OMOpPBI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe.

NmMnysibc MaTepuabHOM TOUKH, CUCTEMbI MaTepUaibHbIX ToUueK. LleHTp mMacc
CUCTeMbl MaTepyaibHbIX TOUeK. Teopema O JBWKEeHUU L{eHTpa MaccC.

NMnysibC cCuiibl M U3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IBU)XeHHe.

MomeHT uMmITy/ibCa MaTepyaabHOU TOUKW. [IpefcTaBneHne O COXpaHeHUU
MOMEHTAa UMITyJIbCa B LIEHTPATbHbIX MOJISIX.

Pabota cunbl Ha MajJoOM YW Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
nipe/icTaB/ieHre pPabOThI CUJIBI.

MOLLHOCTb CHUJIBL.

KuHeTnyeckasi SHeprus MaTepuaJbHOW TOUKU. Teopema 00 W3MeHeHUHU
KMHEeTUYECKOU SHEPTUM MaTepualTbHOW TOUKH.



[ToTeHlManbHble W HeTOTeHIMa/lbHble CU/bl. [loTeHIMa/lbHAs SHeprus.
[ToTeHLManbHasi Heprusi yrnpyro JedopMUPOBaHHOW MpPY>XKUHBI. [loTeHIManbHast
SHeprusi Tejia B OJHOPOJHOM T'paBUTAL[MOHHOM Iiosie. [loTeHlManbHas 3Heprus
Tesla B TPaBUTAL[MOHHOM M0Jie OZHOPOAHOrO I1apa (BHYTpPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3bp paboOThl HeMOTEHIMA/NbHBIX CUJI C U3MeHeHHWeM MeXaHW4YeCKou
SHEepPrUuu CUCTeMbI Tesl. 3aKOH COXPaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyripyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHy/uu [ ueanbHOW >KUAKOCTU Kak CJie[iICTBHME 3aKOHA
COXpaHeHUs1 MeXaHUYeCKOU SHEepPIrum.

TexHWyecKue yCTPOWMCTBA U TeXHOJIOTMYeCKHe TMPOLeCChl: JBMKEHUe pakeT,
BOJIOMET, KOMEp, TMPYXWHHBIM TMMCTOET, THUPOCKON, (UrypHOe KaTaHMe Ha
KOHBbKaXx.

demoncmpayuu.

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLIIHOCTU CHUJIBI.

Vi3meHeHre SHeprUU TeJa MPU COBePIlIeHNUH paboThI.

B3avMHbIe TipeBpalljeHUs] KMHETUUeCKOW W TIOTeHI[Ma/JIbHOW SHepPruul Mpu
JIeVICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIIPYTOCTH.

CoxpaHeHHe SHepruu Mpy CBOOOIHOM TMa/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

V3mepeHue UMITyJibCa Tesia TI0 TOPMO3HOMY Ty TH.

Vi3mepeHre CU/IbI TSTHA, CKOPOCTU MOZEIH 3/1eKTPOMOOUISS U MOIJHOCTH
CUJIbI TSTU.

CpaBHeHUe W3MeHEeHUs1 UMITyJ/IbCa TeJla C UMITYJ/IbCOM CHUJIbI.

ViccnenoBaHue coxpaHeHUsI UMITYJibCa TIPU YIIPYTOM B3aUMO/ECTBUM.

V3mMepeHre KUHETUUECKOM SHEPryy TeJla 10 TOPMO3HOMY I TH.

CpaBHeHMe W3MeHeHHs TIOTeHI[MalbHON 3HePTryy MPY>KUHBI C PA00TON CHUJTBI
TPeHMUs.

OnpepeneHvie pabOTbl CUIbI TPeHUsI TIPU [IBWKEHUM Tejla M0 HAKJIOHHOMN
TIJIOCKOCTH.

Pa3pen 3. MoniekyisipHasi pu3nKa U TepMOAMHAMUKaA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu.

OCHOBHBIE TIO/IOXKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopur (MKT), wux
orbiTHOe  obocHoBaHue. /[Iuddys3usi. BpoyHOBCkoe fBKeHMe. XapakTep
JBIDKEHUST U B3aUMO/IeHCTBUS 4YaCTUL] BelecTBa. Mojend CTPOeHUs] Ta30B,
KUAKOCTeH U TBEPABIX Tel U OObsSCHeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pa3mepbl MoneKyan (atomoB). KoauuecTBO —BelrecTsa.
[TocTosinHas ABorazpo.

TemnnoBoe paBHOBecwe. TemriepaTypa u criocobbl eé u3mepeHus. Illkana
Temnepatyp llenscus.

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOM TEeOPUU: YaCTULIbI
rasa JBUKYTCS XaOTHYeCKH U He B3aUMOJEHMCTBYIOT APYT C APYTOM.

['a3oBble 3aKOHBL. YpaBHeHHe MeHjeneeBa—KaneiipoHa. AOGcostoTHas
TemriepaTypa (1kasna temrepaTyp KeneBuHa). 3akoH [lanpToHa. M3ompoueccs B
uiealbHOM Tra3e C TIOCTOSSHHbIM KOJMYeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHHe W30MPOL[eCCOB: U30TepPMa, M30X0pa, h300apa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KUHeTUYeCKOW SHeprueu
MOCTYIIAaTe/IbHOTO TeIJIOBOTO /JBWKEHUS MOJIEKY/l WJeanbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKY/IIPHO-KUHETUYECKOW TeOPUU W/ eaTbHOrO rasa).

CBsi3b a0CO/TIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKOH CUCTEMBI CO CPeHeu
KUHETUUeCKOW SHepryuei rnocTynare/bHOr0 TEMJIOBOrO JBHKEHHS €6 YaCTHL].

TexHUUeCKHe yCTPOMCTBA M TEXHOJIOTMUECKHE T[IPOLIecChl: TepMOMeTp,
b6apomeTp, MoTyyeHrie HAHOMATePHAJIOB.

demoncmpayuu.

Mogeny ABUXeHUST YaCTUL] BelLleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK ¢ 3aruichbio peasibHOr0 OPOYHOBCKOTO JBHKEHMS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKYy.I.

Mopenu KpucTaqiimyecKnx peréTok.

HabsroieHue v vicciejoBaHue U30TIPOLIECCOB.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnemoBaHne mporecca yCTaHOBJIEHUWS TeIVIOBOIO paBHOBECHUs IIpH
TETJI000MeHe MeXKy TOPSTUer ¥ XOJIOAHOM BOJOM.

N3yueHue wu30TepMHUUYECKOrO mpolecca (PeKOMEHZOBAaHO MCIOJb30BaHUE
111dpoBoi 1labopaTopun).

V3yueHune n30XOpHOT0 MpoLjecca.

V3yyeHune n3o06apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensioeble MawuHbl.

TepmoguHamuueckas (T/[]) cucrema. 3asaHve BHEIIHUX YC/IOBUM [JIA
TePMOJAVHAMUUECKOW CUCTeMbl. BHelllHHe ¥ BHyTpeHHUe napamMeTpsl. [lapameTpsl
TePMOJAWHAMHUUECKON CUCTeMbl KaK CpeJiHVe 3HaueHUsl BeJIMUWH, OIKCHIBAFOLUX
eé COCTOsIHMe Ha MUKDPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauano TtepmoavHamuku. (CamMONpoW3BO/IbHAsA — pesakcanus
TePMOJVHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mogens wWjeanbHOr0 ras3a B TepMOJWHAMUKe — CHUCTeMa YpaBHEHWN:
ypaBHeHWe MeHeneeBa—KiarelipoHa M BbIpa)KeHUWE [1Ji1 BHYTPEHHEU >SHepruu.
YcnoBusi npUMEHUMOCTUA 3TOM MOJIe/TA: HU3Kash KOHLIeHTPALUsl YaCTUL], BbICOKHE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHeM 3HepPruM OJHOATOMHOIO WealbHOr0
rasa.

KBa3ucratuueckue U HeCcTaTAUYeCKUe TIPOLIeCChI.

OnemeHTapHasi paboTa B TepMoiiHaMuKe. Beruncsienre paboTel 0 rpaduKy
rpoLiecca Ha pV-guarpaMmme.

Temnoriepefiaua  Kak  croco® — M3MeHeHWSI  BHYTpeHHeH  SHepruu
TePMOAMHAMUYECKOM  cucTeMbl 06e3  coBepieHHsi paboThl.  KoHBeKIus,
TeI/IONPOBOJHOCTb, U3/TyUeHHUe.

KomuuectBo Teruiotel. TermioéMKOCTH Tesla. YAenbHasd W MOJIIpHast
TerJIOEMKOCTU BellleCcTBa. YpaBHeHWe Maiiepa. Y/e/bHas TemioTa CropaHUs
ToryBa. Pacuér KojMuecTBa TeIUIOTHI MMpU  Tervioriepefaue. [lonstue 06
anrabaTHOM TIpoliecce.

[TepBbI 3akKOH TepMoAWHAMUKM. BHyTpeHHsi® 5SHeprus. KosmyecTBo
TeN0TbI W paboTa Kak Mepbl M3MeHeHWs  BHYTpeHHel  SHepruu
TePMOJAVUHAMUUECKOU CUCTEMBI.

BTopori 3akKOH TepMOJWHAMUKMU [JI1 DPaBHOBECHBIX IIPOLIECCOB: 4Yepe3
33/laHHOEe PaBHOBECHOE COCTOSSHWUE TepMOJWHAMUYECKOW CHUCTeMbl TPOXOJUT
eIMHCTBeHHas afitabara. AGco/ir0THas TemMreparypa.

BTtopori 3akOH TepMOJWHAMUKU [/I1  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOYKHO TIepe/laTh TeIUIOTY OT 0oJiee XOIOAHOTO Tesla K 6osiee HarpeToMmy 0e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMOCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpuHLMIBI JelcTBUS TeryioBbIX MammH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. Iukin KapHo.

OKOJIOTUYeCKHe acCIeKThl WCIOJIb30BaHUs TeIUIOBbIX JBUraresien. TerioBoe
3arpsisHeHHe OKPY Karolllen Cpejibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLeCChl: XOJOAWIbHUK,
KOHAWLIMOHEp, [W3e/bHbI W KapOHOpaTOpHBLIM JBUTATeMH, TapoBasi TypOuHa,
IOJIyueHre CBepPXHU3KUX TemIlepaTyp, YTUIM3aLUsa «TeIIOBbIX» OTXOJ0B C
WCTI0/Th30BaHKEM TeIJIOBOI0 HAacoca, YTUIK3alys 0M00praHnyeckoro TOTUIMBA [ijIs
BbIPAOOTKU «TETIOBON» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TemMriepaTyphbl TP afjuabaTHuecKOM pacIiipeHH.

BosayiiHoe orumso.

CpaBHeHUe y/ie/IbHbIX TEeIJIOEMKOCTEMN BeLeCTB.



Crioco6pbl 3MeHeHHsI BHyTPeHHelH SHepPTUu.

VccnenoBanue aguabatHOTO mpoiiecca.

KommnbroTepHbie MO/ TeTJIOBBIX /IBUTaTeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepenue yaienbHOM TEMI0EMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

N3yueHne B3aMMOCBSI3M SHEPTUU MEXMOJIEKY/ISIPHOTO B3aUMOJEUCTBUS U
TeMIlepaTypbl KATIEHUS XKUJKOCTEN.

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobil.

[Tapoobpa3oBanve | KoOHfeHcalus. VcrapeHve U KurleHue. Ye/bHas
TeryioTa mapoobpa3oBaHusl.

HacebljeHHble W HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
IUIOTHOCTHU U [IABJIEHWs HACBILIEHHOTO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChII[EHHOTO Tlapa. 3aBUCMMOCTb TeMIiepaTypbl KUTIeHUs OT JlaB/IeHUs
B JKUJIKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAs U OTHOCHTE/TbHAS BJIaXKHOCTb.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tejla. AHU30TPOIUSI CBOMCTB
Kpucta/yioB. [lynaBnieHne W KpucTa/ymvM3alus. YJejbHas TeruloTa IIaBlIeHUs.
Cybmumariys.

Hedopmarium TBEépAoro Tena. Pactsokenue u okatue. Casur. Mogyss FOnra.
[Ipegen yripyrux gedopmariuii.

TersioBoe paciiipeHue »KUJKOCTeH U TBEPABIX Tel, 00bEMHOe U JMHeMHOe
paciiMpeHrie. AHTapMOHM3M TeTJIOBBIX KoJie0aHUi YaCcTHUI] BelljeCTBa KakK ITpUUHHa
TeIJIOBOTO pacClIvMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHyie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro banaHca.

[ToBepxHOCTHOE HaTspkeHWe. Ko3(h@uiMeHT MOBEpXHOCTHOIO HaTSDKEHUS.
Kanunnspaelie siBnenusi. [laBneHue noJ UCKPUBAEHHOM MOBEPXHOCTBIO >KUAKOCTH.
®opmyJia Jlaruiaca.

TexHuuecke yCTPOWCTBA U TEXHOJIOTUUECKHWe TMPOLIeCChl:  >KUAKHE
KPUCTAaJ/I/Ibl, COBpEMEeHHbIe MaTepuasbl.

demoHncmpayuu.

TenioBOe pacivpenue.

CBoWCTBa HACBII[EHHBbIX MAPOB.

Kurienue. KurieHue 1ipy NOHWKEHHOM [1aBJ/IEHUM.

N3mepeHue CHJibl TOBEPXHOCTHOTO HATSDKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKaMU.

CmauuBanue.



KanunnsipHelie siBneHusI.

Mopenu HeHbFOTOHOBCKOH JKUJKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

WccenoBaHye HarpeBaHus U IJ1aB/IeHUs] KPUCTA/I/IMYECKOro BelecTsa.

Buapl gedopmarimii.

HabsroieHre Masibix gedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHune 3aKkOHOMEPHOCTel UCIIapeHus KUJKOCTEM.

N3mepeHye yzielbHOM TETUIOTHI T/1aB/I€HUS JIb/IA.

W3yueHne CBOMCTB HACBILL[EHHBIX MAPOB.

V3mepeHure abCOMIOTHOM B/IaKHOCTH BO3[lyXa U OLIEHKA MacChl TapoB B
TIOMeLL[eHUH.

N3mepenuie Ko3pduiieHTa MOBEPXHOCTHOTO HATSPKEHUS.

N3mepenue moaysis FOHra.

VccnenoBanve  3aBUCMMOCTU  AeopMaliuM  pe3uHOBOro  obpasiia  oT
TIPUJIO’KEHHOU K HEMY CHJIBI.

Pa3pen 4. JneKTpoguHaMMKa.

Tema 1. Dnekmpuueckoe novie.

OnekTpu3alyds Te/l W e€ MpOosiBIeHUs. OJiIeKTpU4ecKuud 3apsii. [IBa Buza
JIEKTPUUECKUX 3apsAfoB. [IpOBOJHUKU, [AUIIEKTPUKA U TIOYIIPOBOJHUKMU.
ONeMeHTapHbIA 37IeKTPUYeCKUM 3apsi[. 3aKOH COXPaHEHUsl >SJIEKTPUYECKOro
3apsza.

BsaumopeiictBue 3apsizioB. TodyeuHble 3apsifibl. 3aKOH KysoHa.

OnekTpuyeckoe rnose. Ero felicTere Ha 37eKTpUUeCKUe 3apsifbl.

HanpspkéHHOCTD  3/1eKTpUUecKoro  mosis.  [IpoOHbid  3apsn.  JIunuu
HarpspKEHHOCTH 3JIEKTPUUeCKOoro 1ossi. O4HOPOgHOe 371eKTPUYeCcKoe IoJie.

[ToTeHLIMANBHOCTL 3JIEKTPOCTAaTUUECKOTO T10/Isl. Pa3HOCTH MOTEHLUaloB U
HarpsbkeHue. IloTeHManbHasi 3Heprusl 3apsfia B 3JIeKTPOCTAaTUUYECKOM  I10JIe.
[ToTeHuman s3neKTpocTaTUueckoro noJsist. Cesi3b HATIPSHKEHHOCTHU TI0/IS1 U Pa3HOCTH
MOTEHLMA/IOB [JI1 3JIEKTPOCTAaTUUEeCKOrO0 MoJii (Kak OJHOPOJHOrO, TakK M
HeOZJHOPO/HOTO).

[TpyHLMN Cyneprno3uLMy 3/1eKTPUUECKUX TTOJIEe.

[Tone ToueuHoro 3apsiza. [Tone paBHOMepHO 3apsbkeHHOUM cdepsbl. [lone
PaBHOMEPHO 3apspKeHHOTo T0 00béMy 1apa. [lose paBHOMEpPHO 3apsbKeHHOM
OeckoHeyHOM TMIOCKOCTA. KapTWHBI JMHUNA HaNpsHKEHHOCTH STHUX TIojiel U
9KBUIMOTEHI[MA/TIbHBIX TOBEPXHOCTEM.

[IpOBOAHMKH B 3/1EKTPOCTAaTUUYECKOM I10J1€. Y C/IOBME PABHOBECUS 3apsIOB.

OvanekTpyku B 3/IeKTPOCTaTUYECKOM  TOJIe. [wvsnekTpruueckas
TIPOHUL[AeMOCTh BellecTBa.



KoHgeHcaTop. DJIeKTPOEMKOCTh KOHJjeHCaTopa. DJIEKTPOEMKOCTh TIJIOCKOTO
KOH/leHCaTopa.

[TapannensHoe coeuHeHMe KOHAEeHCAaTOPOB. [loc/iejoBaTeibHOE COeAMHEHHE
KOH/]eHCaTOPOB.

OHeprus 3apsb>kKeHHOr0 KOH/IeHCaTopa.

[IBr>KeHVe 3apsUKeHHOM YaCTULIbl B OJHOPOJHOM 3/IeKTPUUYECKOM TI0JIE.

TexHUUyeckKre YCTPOWCTBA M TEeXHOJIOTMYECKHWe TMPOLeCChl: 3eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThUecKasi 3alliura, 3a3eMJieHHe 3JIeKTPOnpruOOpOB,
KOH/leHCcaTophbl, reHepaTop Bau ge I'paada.

demoncmpayuu.

Y CTpOUCTBO M MIPUHIIUI JeHCTBUS 37IeKTpOMeTpa.

DeKTpUUeCcKoe moJie 3apsKeHHBIX 1IapUKOB.

DneKTpuUeckoe 1oJie IBYX 3apshKeHHbBIX TJIaCTUH.

Mopgens s/eKTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOAHUKU B 3/1€KTPUYECKOM I10J1€.

OneKTpocTaThyecKas 3alura.

Y CTpOUCTBO U fAeMCTBYe KOHAEHCAaTOPa MOCTOSHHOU U MepeMeHHOM MKOCTH.

3aBUCUMOCTb 37IeKTPOEMKOCTU TIJIOCKOTO KOHZleHcatopa OT IUIOLIau
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUI[aeMOCTH.

DHeprus 371IeKTPUUeCKOro T0JIs 3apSUKeHHOr0 KOHZeHcaTopa.

3apsiika 1 pa3psifika KOHJeHcaTopa yepe3 pe3ucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeNCTBUS 3apsSKeHHBIX TeJl.

Habtro/ieHue nipeBpaliieHyst SHePryUH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
W3/lydeHUs CBETOIUO/A.

W3yueHue npoTeKaHUs TOKA B LIeNH, COAeprKalllell KOHZeHCaTop.

Pacnipenienenue pa3HOCTHU TOTEHLMAaJIOB (HampspKeHus) TpU
10CJIeJ0BaTe/IbHOM COeJMHEHUU KOHZIeHCAaTOPOB.

WccnenoBanue paspsijia KOHZeHcaTopa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mok.

Cwuia Toka. [TocTossHHBIN TOK.

YcnoBusi CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOr0 TOKa. VICTOUHUKU
Toka. Hanpspkenue U u 3/IC E.

3akoH Oma /jj1 yyacTKa LielHu.

OneKTpruJecKoe COMPOTUBJIEHUE. 3aBHCHUMOCTD COMPOTHBJIEHUST
O/IHOPO/IHOTO TPOBOJHMKA OT €ro [JWHbl U TUIOLIA[A TIOMEepPeYHOro CeueHUs.
Y ne/ibHOE COMPOTUB/IEHUE BellleCTBa.

[TocnenoBarensHOe, TapaiienbHOe, CMeLIaHHOe COeJUHEHWe MPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX /IeKTpUUecKux lierneut. [IpaBuna Kupxroda.



Pabora asekTpuueckoro Toka. 3akoH [xoyns—JleHiia.

MOWHOCTE 3/IEKTPUYECKOrO TOKAa. TersioBasg MOLHOCTb, BbiAessgemMasi Ha
pesucTope.

O3C u BHyTpeHHee CONPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma jjis
MOHOU  (3aMKHYTOM) 3JIEKTPUYECKOW 1end. MOIHOCTE MCTOUHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonpeHcaTop B 1jernu noCTOSTHHOTO TOKa.

TexHWUyecKre yCTPOMCTBA M TeXHOJOTUUECKHe TMPOLeCChl: aMIlepMeTp,
BOJILTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOW SHEPrUU.

demoncmpayuu.

N3MepeHue CUJIbI TOKA M HarpPsKEHUS.

NccnenoBanre 3aBUCMMOCTH CWIbl TOKA OT HArlpsUKeHUWs [Jis Pe3ucTopa,
JIaMITbl HAaKaJIMBaHUS U CBETOAMO/A.

3aBUCMMOCTb COIPOTUBJ/IEHUS LIWIMHAPUYECKUX TPOBOAHUKOB OT [JIMHBI,
TL/IOLLIA/IN TIOTIePeYHOI0 CeueHus: U MaTepuasa.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBJIEHUS TIPU TTOCTOSHHOM
HarpsUKeHUH.

[TIpssmoe usmepenue 3/]C. KopoTKoe 3amMbIKaHUe rajilbBAHUUECKOTO 3J1eMeHTa
Y OLIeHKa BHYTPEHHEr 0 COMPOTUBJ/IEHUS.

CriocobbI coeiiHeHUsI ICTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanne pa3HOCTH TMOTEHLIMATIOB MEXAY MOJIFOCAMHA WCTOUHHKA TOKA
OT CWJIbI TOKA B LIETIN.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccrenoBaHue CMeIIaHHOIO COeMHEeHUs Pe3rCTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHne 3aBMCMMOCTA CWIBI TOKA OT HaNpsDKEHUs /I JIaMITbI
HaKa/IMBaHUsI.

YBenuueHue rpejiesnia U3MepeHus: amrnepMerpa (BoJbTMeTpa).

N3mepenre D/1C v BHYTPeHHero CONPOTHUB/IEHUSI UCTOYHMKA TOKa.

NccnepoBanne 3aBucumoctd 3/JC rajbBaHUUYeCKOro 3jieMeHTa OT BPEeMEeHU
TIPY KOPOTKOM 3aMbIKaHUM.

WccnenoBaHve pasHOCTY TMOTEHLIMATIOB MeXZy I10JIF0CaMU UCTOYHMKA TOKa
OT CWJIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIe3HOW MOLLHOCTHA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ pazauuHbIx cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPa3/MYHBIX  BeLeCTB.  JJIEKTPOHHAs
NPOBOJUMOCTb TBEPJABIX MeTa//IOB. 3aBUCHMOCTb COIPOTHBJIEHUS] METAa/IOB OT
TeMmnepaTypbl. CBepXIIPOBOAUMOCTb.



OeKTpUUeCKUl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWN. CobcTBeHHast 17} TpUMeCHasi  MNPOBOJWMOCTD
MOJTyTIPOBOJHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrnpoBoAHUKOBbIE TIPUOOPHI.

ONeKTPpUYeCKUM TOK B 3JIGKTPOIMUTAX. OJEKTPOJUTHYeCKass AUCCOLMAaLs.
OsiekTposn3. 3akoHbl Papajes /i 3/1eKTPo/Ir3a.

OJIeKTpUUYeCKMd TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3psz. Pa3nnyuHbie TUIIbI CAMOCTOSATE/LHOIO pa3psaga. Momnnus. [1na3ma.

TexHUUeCKHe YCTPOMCTBAa W TMpPaKTUUeCKOe IpHMeHeHHe: rasopaspsijHble
JlaMIibl, 3JIEKTPOHHO-/IydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TPHOODPHBI: U0/,
TPaH3UCTOpP, (OTOAMO, CBETOAWOJ, TradbBaHWKa, pa(pUHUDOBaHUE MeJH,
BbITJIaBKA a/TFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/UIOB OT TeMIIepaTyphl.

[1poBOAMMOCTD 371€KTPOTUTOB.

3aKoHbI v71eKTposin3a Papazes.

VickpoBoi pa3ps/ v IIPpOBOAYMMOCTb BO3JyXa.

CpaBHeHue NMPOBOAUMOCTH METaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSASI TPOBOAUMOCTD JUO/A.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

HabntomeHue 31ekTposin3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O UOHa.

WccnenoBanne  3aBUCMMOCTM  COTIPOTHBJIEHUSI  TePMOpPE3UCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEPUCTUKU JUO/A.

du3snvyecKuy NpPakTUKyM.

Crioco6sl n3MepeHus: pU3NUeCKUX BEeTMUMH C UCIIOb30BaHUEM aHAIOrOBbIX
1 1U(POBLIX U3MepUTEeNbHBIX NMPUOOPOB U KOMITBbIOTEPHBIX /1aTUYMKOBBIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/IbHBIE TTOTPEITHOCTH M3MepeHui (pUu3nuecKux BeJTMUMH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHWUW, HWCCAeJOBaHUM  3aBUCUMOCTEU
bu3rMuecKux BeJIMUWH, TIPOBepKa Tpe/oKeHHbIX TuroTte3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTUYeCKWX  pasfenax «YUeHWYeCKUd  SKCIIePUMEHT,
nabopaTopHble pabOoThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yyenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COZiep>KaTe/IbHbIX MeKIIpeMETHBIX CBS3€M C KypcaMu
MaTeMaTUKH, OH0J/IOTHH, XUMIUH, reorpaduu U TeXHOIOTHH.

MeasicnpedomemHble noHsiIMus1, C8513aHHbIE C U3yYeHUeM Memooo8 HayyH020
NO3HAHUSA: sIBJIeHWe, Hay4HbIM (DaKT, TUroTesa, ¢u3nueckass BeIMUYMHA, 3aKOH,



Teopusi, HaO/MIO/ieHHe, SKCIIepUMEHT, MOJe/SUpOBaHre, MOJe/lb, W3MepeHue,
TIOTPeLIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpoBasi 1abopaTopusi.

Mamemamuka: pelieHde cucTeMbl ypaBHeHWM. JIMHelHasi (QyHKLuS,
napabosna, ruriepbosia, Uux rpaduku U cBoWcTBa. TpUroHoMeTpuueckre (yHKLWU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMeTPUYEeCKOe TOXeCTBO.
BekTophb! 1 KX MIPOEKLMK Ha OCH KOOP/IMHAT, CJI0XKEHUE BEKTOPOB.

Buosozusa: MexaHuueckoe JIBW)KEHHe B XKUMBOU Tpupoje, nuddysus, ocmoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDY>Kalolljel cpefbl,
yTUIM3alisi OMOOpraHWUeCKOro TOIIMBA /11 BBIPAOOTKU  «TEIVIOBOW»
3JIeKTPO3HEPTYH, TTIOBEPXHOCTHOE HaTsPKeHUe U KalW/UISIpHbIe SIBJIeHUs B TIPUPOJE,
3JIeKTPAUYECKUE SIBIEHUS B JKUBOU MPUPO/JIE.

Xumus: [UCKpeTHOe CTpPOeHHe BelecTBa, CTPOEHHWe aTOMOB U MOJIEKYJI,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, IojlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPUCTasUIbl, 3/IeKTPUYECKHe
CBOMCTBA MeTaJIJIOB, 3JIEKTPOJIUTAYECKAS AUCCOLMALINS, raibBaHUKA, SJIeKTPOHHAs
MUKPOCKOITHSI.

TI'eozpagpus: Bna)xHOCTB BO3/1yXa, BeTpPbl, bapoMeTp, TePMOMETP.

TexHonoz2us: tipeobpa3oBaHye ABWKEHHN C UCIIO/Ib30BAaHUEM MeXaHU3MOB,
YU4T CyXOrO M JKAJKOIO TpPEHUs] B TeXHUKe, CTaTUYeCKue KOHCTPYKLUU
(KpOHILUTENH, peliéTyaTble KOHCTPYKLMM), MCII0/Ib30BaHWE 3aKOHOB COXPaHeHHs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJOJUIbHUK, KOHJUI[MOHED, TeXHOJIOT U
MOJIyYeHUs] COBPEMEHHBbIX MaTephajioB, B TOM UHMC/I€ HaHOMaTepuajioB, W
HAHOTEXHOJIOTMH, 37eKTpOCTaTUUecKasi 3allluTa, 3a3eMJ/IeHHe 3JIeKTPOrpubopoB,
ra3opaspsiJiHble JaMIIbl, [10JTyTIPOBOAHUKOBBIE TPUOOPHI, rabBaHKKA.

11 KJTACC

Pa3pen 4. JneKTpoaguHaMHKa.

Tema 4. MazHumHoe novie.

B3anMmogielicTBMe TOCTOSIHHBIX MArHUTOB M TPOBOAHUKOB C  TOKOM.
MarnutHoe moie. BeKTOp MarHMTHOM WHAYKUWW. [IpUHLWN Cyreprio3vnuun
MarHUTHBIX T0J/iel. JIMHUM MarHUTHOM UHIYKIIAU.

MarHuTHOe 1oJie TIPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KAaTYILIKU U
KPYroBOro BUTKa). OMbIT JpcTefa.

Cuna Amriepa, eé HaripaB/ieHUe U MOAY/Ib.

Cuia JlopeHlja, eé HarpaB/ieHUe U MOAY/ib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OTHOPO/IHOM MarHMATHOM I1oJie. PaboTa cuiiel JIopeHria.

MarxauTHoe 11071 B BelljecTBe. @eppoMarHeTUKy, napa- U JuaMarHeTHUKHU.



TexHUueckue yCTPOWCTBA W TEeXHOJOTMYeCKrWe TpOLeCChl: MpHUMeHeHue

TTOCTOSTHHBIX MarH1TOB, 3JIeKTPOMarHuTOB, TeCTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe /b SIKOOU, YCKOPUTEIU 37ieMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  uMHWMKW  WMHAYKOWM  MarHATHOTO — TIO/IST  TIOJIOCOBOTO U
TI0/JKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa TMHUI MarHWTHOW UH/IYKLIMM T0JIs IJTMHHOT'O MPSIMOT0 TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MPOBO/JAHMKA, KATYILIKHA C TOKOM.

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPOJIUTA.

Habmro/ieHue IBYKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpyHLMN JeUCTBUS 3JIeKTPOU3MEPUTENIBHOTO nipubopa
MarHUTO3/1eKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanne 1eUCTBYSA MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKaA.

OrnpefienieHe MarHUTHOW MHAYKLMM Ha OCHOBE W3MepeHHs CUIbl AMriepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSI.

SIBneHUe 95/IEKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOopa MarHUTHOU
vHAyKimu. OC wHAYKUMM. 3aKOH 3/eKTPOMarHMTHOM WHAyKUuu Papajesi.
Buxpesoe sniektpuyeckoe 1osie. Toku Pyko.

OAC UHAYKUMU B MPOBOJHUKE, ABWXKYLIEMCA B OAHOPOJHOM MAarHWUTHOM
ToJsie.

ITpaBuso Jlenua.

NupyktuBHOCTh. KaTylllka WHAYKTMBHOCTA B L[eMA MOCTOSHHOTO TOKA.
Asnenvie camouHaykumuu. 31C caMOMHAYKLUM.

OHepruisi MarHUTHOTO T0JI KaTYLLIKK C TOKOM.

O/1eKTpOMarH1uTHoe I10J1e.

TexHUuyeckre yCTPOMCTBA M TEXHOJIOTMUECKHEe TIPOLIeCChl: WHAYKLMOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMy TeJl TIPU JBWKEHUU B MAarHUTHOM I10J1e
3eM/iu.

demoncmpayuu.

HabstoieHue siB/ieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

NccnepoBanune 3aBucumoctd IJC MHAYKUMM OT CKOPOCTA HW3MeEHEeHUs
MAarHMTHOT'O MOTOKa.



IIpaBusno Jlenua.

[TageHre MarHUTa B a/IFOMUHHEBOM (MeIHOI) TpyOe.

SIBneHre CaMOUHTYKIIWU.

NccnenoBanue 3aBucumMoctd D/JC caMOWMHAYKI[MKA OT CKOPOCTH U3MeHEeHUs
CUJIbI TOKA B LIeTTH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHue siBfieHUs 3/IeKTPOMarHUTHOM UH/YKIIWU.

OmnpeiesieHre UHAYKIIMU BUXPEBOI0 MAarHUTHOTO TI0JIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUM.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anus ¥ BOJIHBI.

Tema 1. MexaHuueckue Kos1ie0aHusl.

KonebarenbHas cuctema. CBoOOHBIE KOJIeOaHUS.

['apmoHuueckre kKosiebaHusi. KuHemaTuueckoe U JUHaAMHUeCKOoe OIMCaHue.
OHepreTUyeckKoe orvcaHue (3aKOH COXpaHeHHsI MeXaHWueCKOW 3Heprum). BuiBos
JUHAMHUECKOTO OIMUMCaHHsI TapMOHMUECKUX KOJIe0aHWM U3 X YHEpreTUUecKoro H
KUHEeMaTUUeCKOro OTMCaHUSI.

Amvruutyzna U dasa kKonebanuii. CBsI3b aMIUIMTYAbl KOie0aHUN HCXOJHOU
BeJIMUMHBI C aMITTUTY/]JaMU KoJjie0aHWM eé CKOPOCTH U YCKOPEeHHUSI.

[Tepvios, u uactota Kosiebanuii. Ilepwof; MambiX CBOOOJHBIX KosebaHHi
MaTeMaTUueCKOT0 MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHW TMPY>KUHHOTO
MasiTHUKaA.

[ToHsiTHe 0 3aTyxarolux Konebanusx. BeiHyKZeHHbIe KoyiebaHus. Pe3oHaHC.
Pe3oHaHCcHass KpuBasi. BivsiHMe 3aTyxaHusi Ha BUJl pPe30HAHCHOW KpHUBOM.
ABTOKO/IE0aHUS.

TexHUUeCcKue yCTPOMCTBA U TeXHOJIOrMYeCcKue TMpoLiecChl: METPOHOM, Yachl,
Kauesu, My3blKa/JbHble UTHCTPYMEHTHI, cericmorpaag.

demoncmpayuu.

3anuck KosiebaTeTbHOTO JIBHKEHMS.

HabstojeHre He3aBUCMMOCTH Tepro/ia MasibIX KojiebaHWii Tpy3a Ha HUTH OT
aMIITUTY IbI.

ViccnemoBaHye 3aTyXaromyx KoyieOaHW ¥ 3aBUCHMOCTH TTePHo/ja CBOOOTHBIX
Kosie0aHMi1 OT COTIPOTHB/IEHHUS.

WccnenoBanne KosiebaHWM Tpy3a Ha MaCCUBHOW TIPY)KWHE C 1IeJIbIO
dbopmupoBaHus TpeZicTaBIeHU 00 uieanTbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs1 JHePTUH TP KoJjie0aHUSIX TPy3a Ha MPYKUHe.

ViccnenoBaHve BBIHYK€HHBIX KOJIeOaHUM.

Habntomenne pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KOJieOAaHWM HUTSHOTO W TIPY>KUHHOTO
MasiTHUKOB.

V3yyeHure 3aKOHOB /IBU)KEHUSI TeJla B X0/ie KojiebaHui Ha YTIpyroM ro/iBece.

N3yueHne IBMKeHWSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHyre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumMHble Ko/1e6aHus.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJiebaHUs B
uiealbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIUTY/I0M CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPe.

3aKOH COXpaHeHUs SHePTUH B HieaTbHOM KoJiebaTeslbHOM KOHTYDe.

3aryxaroiue 3/1eKTPOMarHUTHbIe KosiebaHusl. BbIHYXIeHHBIE
3/IeKTPOMAarHUTHbIe KoJjieOaHuUs.

[lepemeHHBIM TOK. MOIIHOCTh T[I€PEMEHHOTO TOKAa. AMIUIMTYJHOEe H
JIeMCTBYIOLjee 3HAaueHWe CWIbl TOKA M HaNpsyKeHWs IpU pas3/InyHOU (opme
3aBMCHMOCTHU MePEMEHHOr0 TOKa OT BPEMEeHH.

CuHycouJanbHblM TIepeMeHHbIM TOK. Pe3ucTop, KOHJeHCAaTop U KaTyllKa
VIHIYKTUBHOCTU B LIelIM CUHYCOWUJA/ILHOTO IepeMeHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HarnpspkeHUH.

WpeanvHblii  TpaHchopmaTop. IIpon3BoACTBO, Tepefada W TOTpebsieHHe
37IEKTPUYECKOW SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBE 3jIeKTpo3Hepruu. KynbTypa
VICITI0JIb30BaHUS 3JIEKTPO3HEPTHH B NTOBCEJHEBHOM YKU3HHU.

TexHUUyecKre yCTPOWCTBA W TEXHOJIOTUUECKHe TMPOLeCChl: 3JIeKTPUUeCKUU
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, JIMHUY 3JIeKTpornepeaay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHBIE KOjiebaHUs.

3aBUCHMOCTb UaCTOThI CBOOOIHBIX KO/iebaHu OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaToOp He3aTyXaroIIUX 3/IEKTPOMAarHUTHBIX KOJieOaHuUH.

Mopgenb 5/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYXZIeHHble CUHYCOU/laTbHble KoyieOaHwUsl.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3oHaHc mnpu mnocsefoBaTeIbHOM COEIUHEHWH pe3UCTOpPa, KaTyLIKU
VIHYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MPUHIIMII [elCTBUSI TpaHC(opMaTtopa.



Mo/ienb TUHUM 3/1eKTPOIIepejaum.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yuenue TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOTO TOKAa uepe3 M0C/Ie[0BaTe/NbHO COeAUHEHHBIE
KOH/IEHCaTOop, KaTyILIKy ¥ Pe3UCTOp.

HabrojeHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOYHUKOB CBETA B LieTM MTePeMeHHOr0 TOKa.

Tema 3. MexaHuuyeckue u 3/1eKmpoMazHUImMHble 60/IHbl.

MexaHruecKre BOJIHBI, YC/IOBHS HX pacrpocTpaHeHus. [lomepeuHbie u
TIPOZIO/IbHBbIe BOJIHBL. [lepuofi, CKOPOCTh pacripoCTpaHeHHsi W [IMHA BOJIHBI.
CBoiicTBa MexaHUUeCKUX BOJIH: OTpakeHue, TpesoM/ieHue, UHTep(epeHLus U
Av(pakuys.

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

[ITymoBoe 3arpsi3HeHre OKpY Katolleil cpe/ibl.

ONeKTPOMarHUTHbIE BOMHBL. Y CJIOBUSI U3MyUeHHUsI 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opvieHTalsi BEKTOPOB B 3/IEKTPOMarHUTHOMN BOJTHE.

CBoiicTBa  2/IEKTPOMarHUTHLIX ~ BOJIH:  OTpakeHWe,  TIpeJioMJIeHue,
ro/isipy3aLiysi, UHTepdepeHLys U AU pakiys.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IprMeHeHUe 3/IeKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpUHLIATIBI paZIMOCBS3U U TeleBUIeHNUs. PaiyronoKariysi.

DeKTpPOMarHWTHOe 3arpsisHeHue OKpY Karolljel cpefpbl.

TexHUUecKue YCTPOWCTBA U TMpakKTHUUeCcKoe TMpUMeHeHHe: My3bIKabHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJIeBU30p, aHTeHHa, TesieoH, CBY-reus,
y/IbTPA3ByKOBasi IMarHOCTHKA B TEXHUKe U MeJULIVHE.

demoncmpayuu.

Obpa3oBaHue U pacrpoCTpaHeHue MoINepeyHbIX U MPO/0/IbHBIX BOJIH.

Kosebtorrieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI KOsiebaHuH.

HabsrojeHre oTpaykeHus ¥ MpeioM/IeHUsi MeXxaHUUeCKUX BOJIH.

Habntopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa ybTpa3ByKa U ero puMeHeHue.

HabnrofjeHre CBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
YacTOTOM KosiebaHuM.

VccnenoBanve  CBOWCTB — 9/IeKTPOMarHUTHBIX ~ BOJIH:  OTpakeHHe,
TipesioMJIeHue, TTo/IsIpr3aniys, Audpakiiys, uHTepdepeHLys.

ObHapy>keHre UHPPAKPaCHOTO U y/IbTPa(HOIeTOBOTO U3TyUeHH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMonviHeliHOe pacIipoCTpaHeHue CBeTa B OJHOPOJHOM cpefie. JIyu cBeTa.
TodeuHbIV UCTOYHHUK CBeTA.

OTpakeHre cBeTa. 3aKOHbLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHHi B
M710CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbI TIpe/IoMIeHUs1 cBeTa. AOCO/IOTHBIN TTOKa3aTeb
ripesiomsieHUsi. OTHOCUTEJIBHBIU TTOKa3aTe b npeyioMm/aeHus. [I0CTOSSHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TPU Iepexo/ie MOHOXPOMAaTHYeCKOro CBeTa
yepes rpaHuL]y paszesa JAByX ONTUYeCKUX CPeJ.

Xop nyueit B mpusme. Jucniepcusi cBeta. ClIOXKHBIM cocTtaB Oesioro cBeTa.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNIbHBIM yroJl TIOJTHOTO BHYTPEHHET O
OTpa’KeHUsl.

Cobuparoliiie ¥ pacceuBarolje JiMH3bL. ToHKas JmH3a. DOKyCHOe
paccTosiHWe U OIThYecKass Cwia TOHKOW JIMH3bl. 3aBUCUMOCTb (DOKYCHOTO
pPacCTOSIHUSI TOHKOM C(epuuecKor JMH3bl OT €€ reOMeTpUM U OTHOCHUTETbHOTO
TI0Ka3areJisi IpeIoM/IeHUSI.

@dopMysia TOHKOM JIMH3bI. Y Be/IMueHue, 1aBaeMoe JIMH30H.

Xop Jsyya, TpOILIEALIero JIMH3Y I0J NPOWU3BOJBHBIM YIJIOM K €€ Tr1aBHOU
ontuueckoi ocH. [locTpoeHune W300pa)KeHMM TOUYKKM W OTpe3Ka TMpsMOM B
coOuparollKX ¥ pacCerBaOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckue mipubopsl. Pa3pemmatoiiiasi criocobHoCTh. ['/1a3 Kak onTrhyeckas
cucTemMa.

[Ipepensl NPUMEHMMOCTH FeOMEeTPUYECKOH OITHKH.

BosHoBas onTuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKU.
YcioBusi HabmofieHWss MaKCHMyMOB W MHWHUMYMOB B HWHTep(depeHI[MOHHOU
KapTUHe OT [BYX KOTepeHTHbIX HWCTOYHUKOB. [Ipvmepbl K/1acCUYeCKHUX
MHTep(epeHLIMOHHBIX CXEM.

Oudpakiys cBeta. [IudpakilMoHHasi pemiéTka. YCaoBUe HabmomeHus
[JIaBHBIX ~MakKCMMyMOB TIpU T[aJ€HAU MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(paKIMOHHYIO PELlETKY.

[Tonsipyzauus ceeta.

TexHUUyeckKre yCTPOMCTBA M TEXHOJOTUUeCKHe TMPpOoLlecChl: OYKH, JIYIa,
repuckor, (ortoarnnapatr, MUKPOCKOI, MPOEKI[MOHHBIM amrapaT, MpOCBeTIeHue
OITUKH, BOJIOKOHHAs1 ONTUKA, AUPPAKI[MOHHAs PelléTKa.

demoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npeioMsieHrs CBeTa.

Habro/jeHue MoTHOTO BHYTPEHHET0 OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

NccnepoBanne Xoja CBETOBBIX IYYKOB uepe3 TJIOCKOIMApaie/IbHYHO
TJIACTUHY U TIPU3MY.

VccnenoBanuie CBONCTB M300pa>keHU B TMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

Habntonenue naTepdepeHivy cBeTa.

HabJtio/1eH1e [IBETOB TOHKUX TIJIEHOK.

Habmonenne audpakiyu ceeTa.

N3yueHue 1UppaKLMOHHOW PEIIETKY.

Habntopenue nudpakijmoHHOTO CIIeKTpa.

HabsrojeHue gucrepcuu CBeTa.

HabsrojeHue nmonsipyu3aiiiy CBeTa.

[IprMeHeHMe TTOSIPOUIOB [I/1S1 U3YUEeHUsS] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

N3mepenue riokasaressi IpeioM/IeHUs CTeK/Ia.

WccnenoBaHue 3aBUCMMOCTU (DOKYCHOTO pacCTOSIHMSI OT BelllecTBa (Ha
TipuMepe >KUJKUX JIMH3).

N3mepeHre (POKYCHOTO PacCTOSTHUSI paCCEeUBAIOIIUX JTUH3.

[Tonyuenre n306pa>keHusI B CUCTEMe U3 IJIOCKOTO 3epKajia v JIMH3BI.

[Tonyuenue n306pa’keHus: B CUCTEMe U3 [IBYX JIMH3.

KoHcTpyrpoBaHue TeieCKOMMYeCcKUux CUCTEM.

Habntopenue audpakim, nHTepdepeHIdy 1 TI0/IIpr3aliuM CBeTa.

N3yyeHue nossgpusanuuy CBeTa, OTPa)KEHHOTO OT TIOBEPXHOCTH [AU3/IeKTPUKA.

N3yueHune uHTepQepeHLIUN Jla3epHOT0 U3/TyUueHUs Ha [IBYX LLe/IsiX.

Habmtopenne aucriepcu.

Habntopenue u ucciiejopanue AUGPAKIMOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOM BOJTHBI.

[TonyyeHue crieKTpa U3/ay4yeHUs CBETOAMO/1A MPU MOMOIIM AUGPAKLMOHHOU
PeLIETKH.

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

'paHuibl  TIPUMEHUMOCTM  KJIaCCMUYeCKOW  MexaHuku.  [locTynaTel
CreLraibHOW TeOPUU OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BpEMEHHOM  WHTepBaj.  [IpeoOpa3oBanusi  JlopeHria.
YcnoBue TIpUUUHHOCTHU. (OTHOCUTE/NIBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BPeMEeHU U COKpallleHue JJIUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBIL.

CB$13b MacChl C SHePTHUeN U UMITYJIbCOM PeIITUBUCTCKOW YaCTULIbl. DHeprusi
TIOKOS.



TexHUUyecKre YCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: CIYTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsKeHHbBIX YaCTHL.

YueHnyecKuil 3KCIiepuMeHT, lJabopaTopHbie paboThI, TPAKTUKYM.

OrnpeziesieHe UMIyJIbCA M SHEPIUM  PEISTUBUCTCKUX 4acTul, (1o
dboTorpadusiM TpPeKOB 3apsHKEHHBIX YaCTUL] B MAarHUTHOM T10J1€).

Pa3gen 7. KanToBasi usuka.

Tema 1. KopnycKy/1spH0-80/1H0601 Oya/1U3M.

PaBHOBeCcHOe TeryioBoe u3jyueHue (U3nyueHue abCOMIOTHO UEPHOTO Tesia).
3akoH cMmeljeHus Buna. ['urnioresa [11aHka o kBaHTax.

@®OoTOHBI. DHEpPrys U UMITyIbC (HOTOHaA.

doto3pdekt. OnbiThl A. I'. CtosieToBa. 3akoHbl (hoTo3(dekTa. YpaBHeHHE
OuHTeHa 17151 (poTos3ddekra. «KpacHas rpaHvLa» GoTo3ddexrTa.

HNaBnenve cBeTa (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOT/IOMIAONIYI0 W abCOJ/IIOTHO OTPaXKaroIyld IOBepXHOCTh). Ombitel 1. H.
JleGenena.

BonHoBele cBoiicTBa yactul. BosHel fie bpouns. [nvHa BosHbl fe Bpoins u
pa3Mepbl 00/acTH JIOKAaJW3al[id [ABWXKYINENWCS dYacTUllbl. Koprycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Jrdpakius 5/71eKTpPOHOB Ha KpUCTasliax.

Cnenuduvka nsMepeHud B MUKpomupe. COOTHOIIIEHUs] HeolpeJenéHHOCTeN
[eiizenbepra.

TexHUyeckre YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIeCChI: CIEKTPOMETD,
doToasieMeHT, ¢GOTOAATUMK, TYHHeJIbHBIM MUKDOCKOI, COJIHeuHasi Oartapes,
CBETOAUO/.

demoncmpayuu.

®oT103¢(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

WccnepnoBaHve  3aBUCHMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Caetoauof,.

ConHeuHast 6aTapest.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenuie nocrosiHHOM [11aHKa Ha OCHOBe ucciieioBaHus (poTodddekra.

WccnenoBanne 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAMO/, OT HaMpPsKeHUS.

Tema 2. Dusuka amoma.

OneITBl IO KCCAE[0BAaHUIO CTpoeHUs1 aTtoma. [lyiaHeTapHash mozenb aToma
Pesepdopaa.

[Toctynatel bopa. M3nyuenue u norJioieHre ¢GOTOHOB MPU Tepexozie aToMa
C OJJHOTO YPOBHS$I SHEPTHHY Ha JPYTOU.



Buppl criektpoB. CrieKTp YPOBHeM 3Hepruu atoMa BOJ0po/a.

CrioHTaHHOe U BBIHYXK/€HHOe H3/lyyeHue ceta. Jlasep.

TexHUUeCKre yCTpPOWCTBA U TEXHOJIOTMUECKHE TMPOLIeCChl: CIeKTPaJbHbIU
aHa/m3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITbIOTED.

demoHncmpayuu.

Mopgens omnbitTa Pesepdopza.

HabstojeHue iHevaThIX CrIeKTPOB.

Y CTpONCTBO U IeliCTBUE CUETUYMKA NOHU3UPYIOLMX YaCTHL].

Ornpefenenue AJIMHBI BOJIHBI JITa3€PHOTO U3/TyUeHUS.

YueHuuecKull 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crekTpa.

VccnenoBaHue crieKTpa pa3peXeHHOI0 aTOMapHOI'O BOJOPOJA Y U3MepeHHe
noctositHHOM Puzbepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMapHbIX Yyacmuy.

HyxknonHas mopens siipa ['eiizenOepra—lBaHeHko. 3apsij sjpa. MaccoBoe
ynciio sapa. V3otonel.

PagnoaktBHOCTE. Anbda-pacmtiafi. ONMeKTPOHHbIH W TIO3UTPOHHBIM OeTta-
pacnaj. ['amma-usnyuenue.

3aKOH paJIMOaKTUBHOrO pacrnaja. PajdoakTvBHBIE W30TONBI B TMPUPOJE.
CBOKMCTBa WOHU3UPYIOLEr0 W3/ydyeHUs. BinsgHWe paJu0akKTMBHOCTM Ha >KUBbIE
opraHusMbl. EctecTBeHHbIN (DOH M3nydeHus. [Jo3umeTpusi.

OHeprusi CBSi3U HYKJIOHOB B sifipe. finepHblie cuibl. [ledeKT Macchl sifjpa.

SlnepHbie peakiuu. [JeneHue U cuHTes sifiep. SepHbie peakTophbl. [1po6ieMbl
ylpaB/sieMOro TEePMOSIZIEPHOTO CHHTe3a. OJKOJOrMYeCcKue acrieKTbl pPa3BUTHSA
sIePHOM SHEPreTUKU.

MeTtopp! perucTpanyy U UCC/IeJOBaHUS 37IeMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble B3aUMOJEUCTBUSL. bapuOHbI, Me30Hbl U JIENTOHBI.
[IpencraBnenvie o CtaHgapTHOM Moziend. KBapK-T/it0OHHast MOZieJb a/pOHOB.

®du3uka 3a npegenamu CrtaHAapTHOU Mozenu. TéMHas Marepus U TEMHast
SHeprus.

EnuHCTBO usrueckor KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUYeCKHe TIPOLeCChl: J03UMeTp, Kamepa
BuibcoHa, SiZiepHBI  PeakTop, TEePMOsIepHbIM peakTop, aToMHas 6omo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnenoBanue TpeKOB YacTHL] (110 TOTOBBIM (poTOrpadusim).

WccnepnoBaHue pajioakTUBHOTO (DOHA C UCT0/Ib30BaHUEM /I03UMETPa.

V3yyeHue mior/oieHus 6eTa-uacTHL] aJTFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(PHU3NKH.



OTarbl pa3BUTHSA aCTPOHOMUM. [IpuK/iafjHOe U MUPOBO33peHUeCKOe 3HaUeHUe
acTpoHoMuU. [IpUMEHMMOCTb 3aKOHOB GU3UKU [jii OOBSICHEHUS] TIPUPO/IBI
KOCMUYeCKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX HcCCIeqoBaHUM. (CoOBpeMeHHble ONTUYeCcKHe
TesIeCKOMbl, PaIMOTeIeCKOIbI, BHeaTMOC(epHasi aCTPOHOMUSI.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHETbl, UX BUAUMOE
JIBU>KEHUeE.

CoJsiHeuHasi cucrema.

Counnue. CosiHeyHast akTUBHOCTb. VIcTOuHMK 3Hepruv CoJiHLja U 3BE3[,.

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTHKU. JlnarpaMma «CrieKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3]] TJIaBHOW MOC/Ie/J0BaTe/IbHOCTU. BHyTpeHHee CTpoOeHUe
3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOUCXOXIEeHUU U 3BoyroLuyd ConmHLa U
3B€371. OTaribl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktvka. IlTosoxkeHuve u gBvkeHue Co/HIlA B
lNanaktuke. Turmbl rasakTuk. PaguoranakTvkyd U KBa3apbl. HEpHbIe IbIPBI B fi/Ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. Pe/IikTOBOe U3JlyyeHue.

MacirabHasi cTtpyktypa BceneHHoli. MeTaranakTuka.

HepeliéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUsI.

Habntopenusi 3Bé3aHoro Heba HEBOOPY)XEHHBIM T'71a30M C KCIIOb30BaHUEM
KOMITBIOTEPHBIX TMPUIOKEHUH [I7Isi OTipe/ie/ieHUst TToI0KeHUs] HebeCHBbIX 00BEKTOB
Ha KOHKDETHYH [aTy: OCHOBHble C03Be3/iisd CeBepHOro TMOyLIapyus U SIPKUe
3BE3/IbI.

Habntopnenusi B Teseckorn JIyHbI, TUIaHeT, TYMaHHOCTeHd U 3BE3/HBIX
CKOTLJIEHUU.

du3snvecKuy NpPakTUKYyM.

Crioco6pb1 n3MepeHus: pU3NUeCKUX BEeTMUMH C UCIOb30BaHUEM aHAI0OrOBbIX
1 1U(POBLIX U3MepUTEeNbHBIX NMPUOOPOB U KOMITBbIOTEPHBIX /1aTUYMKOBBIX CHUCTEM.
ABCOMIOTHBIE M OTHOCHTE/bHBIE TTOTPEIITHOCTH U3MepeHuH (PU3NUeCcKruX BeTMUH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefneHre  KOCBEHHBIX U3MEPEHWUW, HWCCIAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIMYMH, TIPOBEpPKa TIPe/IO’KeHHbIX Turore3 (BbIOOp U3 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  paszfe/lax «YUeHUUeCKUd  SKCIIepPUMEHT,
nabopaTopHble pabOoThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEHME.



O06o011ieHre ¥ crCTeMaTH3al[|sl COZIep>KaHUsl pa3fienioB Kypca «MexaHHKa»,
«MornekynsipHasi (pv3UKa U TepMOJMHaAMUKa», «DIeKTPOAUHAMUKa», «KoiebaHus
U BOMHbD», «OCHOBBI CIleLMabHOU TEOpUM OTHOCHUTETBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb ¢u3vku U acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCcKOoM,
COLIMA/IbHOM U 3TUUeCKOU cepax JesiTelbHOCTUA YesloBeKa, PO/ib U MeCTO (hU3UKU
Y aCTPOHOMMM B COBPEMEHHOM Hay4YHOW KapTHMHE MHUPA, 3HaueHHe OMUCATe/IbHOM,
CUCTeMaTU3UpYHoLel,  OOBSCHUTETbHOW W TIPOTHOCTHUYECKOM  (yHKUUM
dbu3nueckoi Teopuu, poJib hrU3NUecKoil Teopuu B (hOPMHUPOBAaHUU TIpeZiCTaB/IeHUM
0 (u3mueckoi KapTUHe MHpa, MecTo (pu3nueckoii KapTUHBI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HayYHbIX MPe/ICTaB/IeHUH O PUPO/JIE.

MexnipegMeTHbIe CBA3M.

W3yuenne Kypca ¢usuku yrayonéHHoro ypoeHs B 11 kiacce
OCYLLECTB/ISIETCSI C YUETOM COJiep>KaTe/IbHbIX MeXXIIpeAMETHBIX CBSI3€M C KypcaMu
MaTeMaTUKH, OM0JIOTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpedomemHble noHsIMuUs1, C8513AHHBIE C U3yYeHUeM Memoo0o8 HaAyYHOo20
NO3HAHUs1: siBJieHWe, HayuHbll (DakT, rumnoTes3a, ¢u3uueckasi BeJMUMHA, 3aKOH,
Teopusi, HaO/wO/leHHe, SKCIepUMEeHT, MOJe/SUpOBaHue, MOJe/lb, W3MepeHue,
TIOTPEITHOCTH W3MepPeHU, U3MepUTe/ibHbIe MpUOOopHI, b poBas 1abopaTopus.

Mamemamuka: pelieHve CUCTeMbl YypaBHeHUMH. TpHUroHOMeTpuYecKue
(GyHKLUMU: CUHYC, KOCUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOe TPUTOHOMEeTPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMHAT, C/I0KeHUe BEKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (yHKUWK. [Ipu3Haku MOA00MSI TPeyroJbHUKOB,
oripe/iesieHue TIOIIA U TVIOCKUX GUryp v o6béma Tert.

Buoaozus: >neKTpuueckre sBJeHUs B JXMBOW TpUpoje, KosieOaTe/bHbIe
JBIWKEHUSI B JKUBOW TMpHUPOJe, 5KOJOTMYECKHWe PUCKU TP TPOU3BOJCTBE
3JIEKTPOSHEPIMH,  SJIEKTPOMarHUTHOE  3arpsisHeHHWe  OKpYJKarollled — Cpejpbl,
y/IbTPa3ByKOBasi JMAarHOCTUKa B MeJULMHe, OMNTHUYeCKUe SIBJeHUS B >KUBOU
Tipupoze.

Xumus: cTpoeHUe aTOMOB U MOJIEKYJI, KpUCTa/I/TMUeCKasi CTPYKTypa TBEP/bIX
TeJ, MeXaHW3Mbl 00pa30BaHHsl KpPUCTa/NTMUeCKOW pelIeTKU, CreKTpabHbIi
aHaJIn3.

T'eoepacpus: MarHuTHbIe TIO/MOCA 3eM/M, 3a/ie)Kd MarHUTHBIX P/,
dhoToChEMKA 3eMHOM IMOBEPXHOCTH, celicMorpad.

TexHon02us1: TIpUMEHEHWE TIOCTOSIHHBIX MAarHUTOB, SJIEKTPOMAarHUTOB,
3/IeKTPO/IBUraTe/ib SIKoOU, reHepaTop MepeMeHHOr0 TOKa, MHAYKI[MOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 3/eKTpo/IBUraTe/b, paziap, pPaJlMONPUEMHUK, TeJleBU30D,
aHteHHa, TenedoH, CBY-reub, yabTpa3ByKOBasi [AWarHOCTMKA B TeXHUKe,



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAs ONTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBBIE
TIPUEMHUKY, si/lepHasi SHEpreTUKa U 9KOJIOTMYecKre acrieKThl e€ pa3BUTHSI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUA/INYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOeHUs ydeOHOro ripeaMera «Du3nKa»
JO/DKHBI OTpaXkaTb TOTOBHOCTb U CITOCOOHOCTb 00YyYaroIUXCsi PYKOBOZACTBOBATHCS
chopMHpOBaHHOM BHYTpPEeHHeW TMO3Ul[Med JUYHOCTH, CUCTEeMOM I[@€HHOCTHBIX
OpHeHTalUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXIeHHH, COOTBETCTBYIOI[UX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHue >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TIpPOLieCCe peasii3aljii OCHOBHBIX HarpaB/ieHUN
BOCTIUTaTeTbHOU JIesITeTbHOCTU, B TOM YMCJIe B YaCTH:

rPaXkJaHCKOr0 BOCITUTAHUSA:

e chopMHpPOBAaHHOCTb TpaXKAaHCKOW mo3uimu  obydaroimierocs  Kak
AaKTUBHOTO U OTBETCTBEHHOT'O WieHa POCCUIMCKOro 00IIeCTBa;

e TIPUHSATHE TPAJUIMOHHBLIX O00IlleuesloBeUeCKUX TyMaHUCTUUECKUX U
JIeMOKpaTHUUeCKUX 11eHHOCTel;

e TOTOBHOCThH BECTU COBMECTHYHO JIeITeJIbHOCTh B UHTEpeCcax rpakJjaHCKOro
obImfecTBa, y4yacTBOBaTb B CaMOYIIpaBAeHWHM B 00pa3oBaTe/bHOMU
OpraHu3aluy;

e YyMeHMe B3aUMO/JIeHiCTBOBAaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLIUSAMU U Ha3HAUeHUEM;

e TOTOBHOCTb K TYMaHWTapHOW U BOJIOHTEPCKOM JiesiTeIbHOCTH.

MaTPUOTHYECKOT'0 BOCTIMTAHUSA:

e C(OPMHUPOBAHHOCTH POCCUMCKOU TPa’K/IaHCKOM WJIeHTUYHOCTH,
NaTpUOTH3Ma;

e [IEHHOCTHOE OTHOILIEeHWe K TOCy/IapCTBEHHbIM CHMBOJIAM, [JOCTHXKEHUSIM
POCCUMCKHUX YUEHBIX B 00/1aCTH DU3UKU U TEXHUKE.

AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBe/IeHNS;

e CIIOCOOHOCTb OI[eHWBAaTh CUTYAl[UI0 W TIPUHAMATh OCO3HaHHbIE pellleHus,
OpHEHTHPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIe HOPMbBI M I1[€HHOCTH, B TOM
yuce B JesiTeJIbHOCTHA YYEHOT0;

e 0CO3HaHHe JMUHOIO BK/aZla B TIOCTPOEHUEe YCTOMUMBOTrO OyAyIIiero.

3CTeTUYeCKOro BOCIIUTAHUA:

e OCTeTHYECKOe OTHOIIeHHWe K MHUPY, BK/IOUas SCTETUKY Hay4yHOro
TBOPYECTBA, NMPUCYIIEro (PU3nuecKou Hayke.

TPY/A0BOT'0 BOCTIMTAHUSL:



WHTEpeC K pa3nuHbIiM chepam mpodeccoHaIbHON AeATebHOCTH, B TOM
yuce CBSI3aHHBIM C (U3UKOM MW TEXHUKOW, YMEHHe COBepIlaTh
OCO3HAHHBIM BBIOOp Oyayieli nmpodeccru ¥ pealnu30BbIBAaTL COOCTBEHHBIE
YKU3HEHHbIE TI/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO W CamM000Opa30BaHHIO B
obstacT¥ pU3MKKM Ha MIPOTSHKEHUU BCEH YKU3HHU.

3KO0J/IOr'H4YeCKOoro BoClinTaHus:

c(OpPMUPOBAHHOCTb JKOJIOTUYECKOM KYJ/IbTYPbl, 0CO3HaHUE T106aTbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpobsiem;

TJIaHUPOBaHWe W OCYILLEeCTB/IeHWEe [EeUCTBUM B OKpY’Karolled cpefe Ha
OCHOBe 3HaHWUsI 1]e/lel yCTOMYMBOIO pPa3BUTHS Ue/lI0BeUeCTBa;

pacliMpeHue OmbITa [eSTebHOCTH KOJIOTHUYeCKOW HampaB/A€HHOCTH Ha
OCHOBe UMEIOIIUXCs 3HaHUH 10 (PU3KKe.

EHHOCTH HAYYHOI'O0 MMO3HAHUA:

c(hOpMHUPOBAaHHOCTb MMPOBO33DEHUS], COOTBETCTBYIOILET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTU HAyUYHOM [esiTe/lbHOCTH, TOTOBHOCTh B Mpolecce
V3yuyeHUs1 (PU3MKU OCYLIECTB/SATh MPOEKTHYID U MCC/el0BaTelbCKyI0
JlesATe/IbHOCTh UHAUBU/IyaTbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUSs
Ba3zoBble jloruyeckue AeiiCTBHA:

camMoCTosiTe/IbHO  (OpMYJ/IMPOBaTb U aKTyaau3HWpoBaTh Mpobiemy,
paccmaTpuBaTh e€ BCeCTOPOHHE;

onpeensTh LieJid AesiTebHOCTH, 3aJ/laBaTh IapaMeTpbl W KPUTEPUM UX
JOCTVKEHUSI;

BLISIBJIAITb  3aKOHOMEPHOCTHM M TPOTHUBOpPEUHss B pacCMaTpUBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;

pa3pabaThiBaTh MJIaH pelieHus Mpob/ieMbl C yUETOM aHa/IM3a UMEROIIUXCS
MaTepuabHbIX U HeMaTepUabHbIX PeCYpPCOB;

BHOCUTb KODPEKTHBBI B JIeSITEIbHOCTb, OIL[€HHBAThb COOTBETCTBUE
pe3y/bTaToB 1ie/isiM, OLleHUBaTh PUCKU TI0C/Ie/ICTBUMN JiesiTeTbHOCTH;
KOODAWHUPOBaTh W BBIMOMHATH paboTy B  YCIOBUSX peanbHOTO,
BHUPTYa/bHOTO ¥ KOMOMHMPOBAHHOTO B3aUMO/EUCTBUSI;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHe MPY PellleHUH KU3HeHHBIX TIPoOIeM.

ba3oBsbie ucoiaeaoBare/1IbCKue AEﬁCTBHH:

BJIaZIeTh HayUHON TePMUHOJIOTUEN, K/H0UeBbIMU TIOHSITUSIMA U MeTOo/laMU
dbu3ruecKol HayKu;



B/a/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTeIbCKOM U TIPOEKTHOM
JesaTenbHOCTU B 007acTé (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOMCKY MeTOZOB pelleHusl 3ajay (PU3nUecKoro
coZilep>KaHusl, NIPYUMEeHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTb BUJAMU JeSTeJbHOCTH MO TIOJYyUEeHUK0 HOBOTO 3HAaHWS, €ro
WHTepIpeTalyy, NpeoOpa3oBaHUI0 U IPUMEHEHHUIO B Pa3/IMUHbIX YueOHbIX
CUTyalusiX, B TOM YHCJie TPU CO3/[aHMM y4yeOHBIX MPOEKTOB B obsacTu
((NZEIZIS

BbISIB/ISITh TIPUYMHHO-C/IECTBEHHbIe CBSI3M W aKTyaJW3upoBaTh 3ajauy,
BbI/IBUTaTb TUIOTe3y €& pelleHus, HaxO4uTb apryMeHTbl ISl
[l0Ka3are/ibCTBa CBOUX YTBEP)K[EHWH, 3a/laBaTh MapaMeTpbl U KPUTEpUU
pelleHys;

aHa/IM3UpOBaTh [IOJIyYeHHble B XOJle peLleHusl 3aZiaud pe3y/bTaThl,
KPUTHUYECKU OLeHUBAaTh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEeHHUEe B
HOBBIX yCJIOBUSAX;

cTaBUTh M (OPMYIMpPOBaTh COOCTBeHHbIe 3a/aud B 0Opa3oBaTesbHOM
JesITeJIbHOCTH, B TOM YMCJIe TIPYU U3yYeHU! (PU3UKY;

[laBaTh OLIEHKY HOBBIM CUTYalUsiM, OLIeHUBaTh IPUOOPETEHHBIN OTIbIT;
yMeTb TIepeHOCUTh 3HaHWs TI0 ¢u3MKe B TIPaKTUUeCKyr 00/1acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHUS U3 Pa3HbIX YUeOHbIX MPeMEeTOB;

BbI/IBUTaTh HOBbIE WJleH, Mpe/ijlaraTb OpUrMHaJ/IbHbIE [TOAX0/bI U PelleHus;
CTaBUTH MPOOJIEMBI U 3a/lauy, [JOMYCKAaoLl1e abTepPHAaTUBHbIe PelleHMUs.

Pabora c uadopmanmeii:

B/Ia/leTh HaBbIKaMU I0JyuyeHus1 MH(popMaLyy (U3UUeCKOro COJlep>KaHus
Y3 VCTOYHMKOB pa3HbIX THIIOB, CaMOCTOSITE/IbHO OCYILeCTBJISATb MOWCK,
aHa/Jn3, CHACTEeMaTH3alMi0 U WHTeprnpeTalyi0 HMH(OpMaLyy pa3/dyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHHUS;

OLIeHMBATh JJOCTOBEPHOCTb UH(OPMaLIUY;

VCTIO/Ib30BaTh  CpeJCTBa HH(OPMALMOHHBIX Y KOMMYHMKAL[MOHHBIX
TEXHOJIOTUA B  pelIeHWM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHu3allMOHHBIX 3aZiau ¢ coOmroieHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTU, TUTHeHbl, pecypcocOepe)keHUsl, IPAaBOBbIX U
3TUYeCKUX HOPM, HOPM MH(OpMaILMOHHOM 06e30MacHOCTY;

CO3/aBaTh TEKCTbI (PM3UUECKOr0 COZiepKaHWs B pas3/iMyHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHOpMAlMM U 1ie/ieBOM ayJuTOPUM, BbIOUpas
OINTHMMasbHYI0 (hOPMY TIpe/CTaBIeHUs ¥ BU3yaIU3aLuy.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:



OCyIIecTB/SATh OOIleHre Ha ypokax GU3MKM U BO BHEYPOUHOM
JesiTeNTIbHOCTY;

pacrio3HaBaThb TPeAINOCbUIKM KOH(IMKTHBIX CUTyallUki MW CMsIr4aTh
KOH(JIVKTBI;

pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOYKY 3p€HUsI C HCII0/b30BaHHUEM
SI3bIKOBBIX CPE/ICTB;

NMOHUMaTb W WCIO/Jb30BaTh  [pPEUMMYyIecTBA  KOMaHJHOW U
WHVBU/IyaTbHOM pabOoThI;

BbIOMpAaTh TeMAaTUKy W METO/[bI COBMECTHBIX [IeHCTBUI C YUETOM OOIIUX
VHTEPEeCOB U BO3MOKHOCTEHN Ka)KJ0ro uieHa KOJJIEKTHUBaA;

NIPUHUMAaTh LeIM  COBMECTHOM [esiTe/lbHOCTH, OpraHU30BbIBaTb U
KOOPJIMHHPOBAaTh [JEWCTBUSI MO €& [OCTWKEHUIO: COCTaB/IATh IUIaH
JeHCTBUM, pacTipeie/isiTb POJIM C YUYETOM MHEHHH y4aCTHUKOB, 00CY>K/IaTh
pe3yJibTaTbl COBMECTHOM pabOoThI;

OLleHMBaThb KauyeCTBO CBOEro BK/a/a W Ka)K[JOro y4yacTHHKA KOMaH[bl B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TPOEKThI, OLIEHWBaTh WJEU C TO3ULUU HOBU3HBI,
OpPUI'MHAIbHOCTH, TTPAKTUYECKOM 3HAYMMOCTH;

OCYLLECTB/ISTh MO3UTUBHOE CTpaTerMueckoe IOBeJeHWe B Ppa3/IMUHBIX
CUTyallUsiXx,  TIPOSIBAATH  TBOPUECTBO U  BooOpakeHUe,  ObITh
VHULIMAaTUBHBIM.

Pery/iAaTHBHBIe YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATb ~ [T03HABATE/IbHYI0  JIeSiTe/lbHOCTb B
obnmacti ¢GU3MKKM U aCTPOHOMUMU, BBISBIATH TPOOTEMbI, CTaBUThb U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH PellleHUs] PaCUETHBIX U KaueCTBEeHHbIX
3ajiay, TUIaH BBITTOJIHEHHUSI TIPAKTUUECKOW pabOThl C YUETOM MMEOIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/IIOUTEeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

paclMpsAiTb ~ paMKM  yueOHOro TmipefiMeTa Ha OCHOBe  JIMYHBIX
TIpeoYTeHU!;

JleflaTh OCO3HAHHBIM BBIOOpD, apryMeHTHpPOBaThb ero, OpaThb Ha ce0s
OTBETCTBEHHOCTH 3a PelleHuE;

OLIeHUBaTh IPUOOPETEHHBIN OTIbIT;

criocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00J1acTH
(GU3MKH, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IEKT:



[laBaTh OLIeHKY HOBBIM CUTYaL[1siM, BHOCUTb KOPPEKTUBBI B [€SITE/IbHOCTb,
OLIeHMBAaTb COOTBETCTBUE Pe3y/IbTaTOB LeJIsIM;

BJaZIeTh HaBbIKAMM T[IO3HABaTeIbHOW peQieKCMd KaK OCO3HaHUS
COBepLIaeMbIX JI€MCTBUM U MbBIC/IUTE/IBHBIX MPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUM;

WCMO/b30BaTh MpUéMbl pedieKCUd s OLeHKM CUTyalud, BblOOpa
BEPHOT0 pPeLLeHHSs;

yMeTb OL[€eHMBAaTb DUCKA M CBOEBPEMEHHO TPUHUMATh pelleHusl M0 X
CHWKEHHUIO;

NIPUHMMAaTh MOTHBBI U aprymMeHTbl JPYTMX IPU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIPUHUMATD Cebsi, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U apryMeHTbl JPYrMX IPU aHajau3e pe3y/bTaToB
[esITeJIbHOCTY;

TpU3HaBaTh CBOE TIPABO U MPaBO PYTUX Ha OLIMOKHU.

B mporiecce moCTWKeHUsI JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHsS MPOTPaMMBbI T10
bu3MKe s YpOBHS CpeAHero o0ijero o0pa3oBaHUsT y  0OyYaroImxcs

COBepIIIeHCTBYeTCS IMOLIMOHATbHBIN VHTEJIIeKT, TIpe/ITI0J1ar aroIuiA
c(hOpMHPOBAaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTb ~ TIOHUMATb  CBO@

IMOL[MOHA/ILHOE COCTOSTHHE, BUJIeTh HallpaB/IeHUs Pa3BUTHSI COOCTBEeHHOMN
9MOLIMOHAILHOM Cepbl, ObITH YBePEeHHBIM B cebe;

camopery/iMpoBaHUs, BK/IIOUAIOIer0o CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CTIIOCOOHOCTh a/lalTUPOBAThCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIBISITh TUOKOCTh, ObITH OTKPBITHIM
HOBOMY;

BHYTPEHHEeW MOTHBALMHY, BK/IIOUAIOLLed CTPeMJIeHHe K JOCTHXKEHUIO LieJid
U yCIiexy, ONTUMU3M, UHULIMAaTUBHOCTb, YMeHUe [1eliCTBOBaTh, UCXO/s U3
CBOUX BO3MO>XHOCTEH;

IMIMATUM, BK/IIOUAIOL[eH CMOCOOHOCTh TIOHMMAaTh  3MOLMOHAbHOE
COCTOSIHWE [pYTUX, YUWUThIBaThb €ro TIpU OCYIeCTB/IeHUM O0O0leHus,
CIOCOOHOCTH K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX HABBIKOB, BK/IIOUAIOI[UX CIOCOOHOCTH  BLICTpAWBaTh
OTHOILIEHUSI C J[PYTUMH JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATL WHTEpeC |
pa3speliaTb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHI



K koHily obyuenusi B 10 kaacce mipegMeTHble pe3y/bTaThl Ha YryOIéHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHUM:

MOHMMAaTh pOJb  (PU3UKA B  SKOHOMUUECKOM, TeXHOJIOTMYeCKOH,
5KOJIOTUYECKOW, COLMAJIbHOM U 3TUYEeCKOW cdepax JesTeJTbHOCTH
yesioBeKa, POJib U MeCcTo (PM3UKK B COBPEMEHHOW HayuHOM KapTUHe MUPa,
3HaueHHWe OIMCaTebHOM, CHUCTeMaTHU3UPYIOIel, OOBACHUTE/NLHON U
MPOTHOCTUYECKOW  (PYHKMM  (U3UYECKOM TeOpuM —  MeXaHHKH,
MOJIEKYJISPHOU (PM3HWKM U TePMOJWHAMHKH, PO/b (PU3UUECKOW TEeOpHUH B
dhopMHpOBaHUY Tpe/ICTaBeHUH 0 pHU3UUeCKOl KapThHe MUPa;

pa3uyaTth yCJIOBUS TPUMEHHMMOCTHM Mojejed (U3Nueckux Ten U
TIpolleccoB (siBJieHWI): WHepIMa/lbHas CHUCTeMa OTCYéTa, abCO/FOTHO
TBEpZIOE Tel0, MaTepyajbHasi TOYKA, PAaBHOYCKODEHHOe [IBH)KeHHUe,
cBOOOAHOE TmajeHue, abCO/MIOTHO ympyras aedopMaiiys, abCOMIOTHO
yrpyroe v abCOJIFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/IU ra3a, KUAKOCTH
Y TBEPAOro (KpUCTa//IMYECKOro) Tesia, UeaabHbIM ra3, TOUEUYHbIA 3aps/,
OZJHOPOJHOE 3J/IeKTPUYECKOe MOJIe;

pa3nuuaTh yC/I0BUS (TpaHUIlbl, 00/1aCTH) MPUMEHUMOCTH (PU3NUIEeCKUX
3aKOHOB, TIOHMMAaTh BceoOIuii xapakTep (yHAaMeHTa/bHbIX 3aKOHOB U
OrpaHUYeHHOCTh MCI0/Ib30BaHKsI YaCTHBIX 3aKOHOB;

aHa/IM3UpOBaTh W OOBSICHATH MeXaHWueCcKrWe TIpOLlecChl U SIBJIEHUS,
WCII0JIb3Yysi OCHOBHbIE TI0JIO)KEHUS ¥ 3aKOHbI MeXaHUKU (OTHOCUTEbHOCTh
MeXaHU4eCcKoro ABWXKeHUs, (OpMy/bl KUHEMaTUKU pPaBHOYCKOPEHHOIO
JBWKeHUsl, TipeoOpa3oBaHusi ['anusiess /i1 CKOPOCTU W TiepeMelleHus,
3akOHbl HBIOTOHA, TIpUHLMII ~ OTHOCUTe/JbHOCTHM ['anuies, 3aKoOH
BCEMUPHOT'0 TATOTEHWUS], 3aKOHbI COXPaHEeHUs1 UMITy/IbCa U MeXaHUUeCKOu
SHEepPrUH, CBsA3b PA0bOTHI CWIbI C MU3MeHEHHWeM MeXaHW4YeCKOW SHepruw,
yCJIOBUSL paBHOBeCUs TBEpPAOro Teja), NpPU STOM HCIOIb30BaTh
MaTeMaTh4yecKoe  BbIpakeHHe 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB: TTpeoOpa3oBaHuii ['anuies, BTOpOro
U TpeTbero 3akKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsI UMIYyJbCa U
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TSATOTeHUSsI;

aHaJIM3UPOBaTh U OOBSICHATH TEIJIOBbIE MPOLIECCH] U SIBJIEHUS], UCTIOb3YS
ocHoBHbIe T0/I0KeHHsT MKT u 3akoHbI MOMEKYISIpHOW (PU3UKKA U
TePMO/JIMHAaMUKK (CBsA3b [JlaB/ieHHsI WJeaJlbHOIO Tras3a CO CpeaHeu
KWHETUYECKOW SHeprued TeryIoBOrO [BW)KEHUS] M KOHLIeHTpallel ero
MOJIEKYJI, CBS3b TeMIlepaTypbl Bell[eCTBa CO CpeJHel KUHeTUUeCKOU
JHepruel TerioBOTrO ABW)KEHUSI ero YaCTUll, CBSI3b JaB/eHUsT U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIeKYJl W €ero TeMIlepaTypoOH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAaMHKH, 3aKOH



COXpaHeHUsI SHEePIuM B TEIUIOBBIX IpOLieccax), MPU 3TOM MCIIO/Ib30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, yKa3bIBaThb YCJ/I0OBUS
TIPUMEHUMOCTH yYpaBHeHus1 MeHeneeBa—KiarenpoHa;

aHA/IM3UPOBaTh U OOBSACHATH JJIEKTPUUECKHE SIBIEHHs, HCTIOJb3Yys
OCHOBHBIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJVHAMUKM (3aKOH COXPaHeHUs!
3JIeKTPUYECKOro 3aps/a, 3aKOH KynoHa, MOTEeHLMa/IbHOCTh
5JIEKTPOCTaTUYECKOTO TI0JISl, TIPUHLIMIT CYIIepPrO3ULIUM  SJIEKTPUUEeCKUX
roJsiey, TP 3TOM yKa3bIBasi YCJOBUS MPUMEHHMMOCTU 3akoHa KyJsioHa, a
TakKe TpaKTUUeCKHW BaKHble COOTHOLIEHUs: 3aKOHbl Oma /i ydacTka
Lend M [/ 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH JDxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajes AJis 3/1€KTpoJIn3a);

ONMCHIBaTh (PU3MUeCKre TIPOLIeCChl U SIBJIEHUS, HWCMOJIb3ysl BeTUUYUHBI:
riepemelljeHle, CKOPOCTb, YCKOPeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJIa,
MOMEHT CW/Ibl, JaBjleHue, IIOTeHL|Ma/JbHasl »>Heprus, KUHeThuyeckKas
9Heprusi, MexaHudeckasi SHeprus, paboTa Cubl, 1[eHTPOCTPEMUTEeIbHOe
YCKOpeHUue, Cujla TsSKeCTH, Cula YIPYrocTH, Cula TPeH!s, MOILLHOCTb,
Heprusi B3aUMOJENUCTBUsA Tefla C 3emiéli BOMM3M €€ TIOBEpXHOCTH,
SHeprusi ynpyrod JgedopMalv TMPY>XWHbI, KOJWUECTBO TEIJIOTHI,
abcosroTHasE TeMriepaTypa Tesa, paboTta B TepMOZMHaMHKe, BHYTPeHHSS
SHeprusi WfeaqbHOTO OJHOATOMHOrO rasa, paboTa W/eajbHOTO rasa,
OTHOCHUTE/IbHAs BJAaXHOCTb BO3Ayxa, KII[ wujgeasbHOro TerioBOro
JiBUTaTeIs; 7IeKTpUYecKoe Iosie, HanpsyKEHHOCTD 3JIeKTPUUeCKOro 10U,
HaMpsUKEHHOCTh MOJIE TOUYEYHOI'o 3apsijfia WA 3apsUKeHHOro liapa B
BaKyyme U B [U3JIeKTPUKe, TOTeHLMal 3J/IeKTPOCTaTUUeCKOro [0/,
pa3sHOCTb  TIOTeHL[MaJIOB,  SJIGKTPOABWKYLLAs  CWla, CWla  TOKa,
HarpspkeHwe, MOLLIHOCTb TOKa, 3JIeKTpUueckass EMKOCTb IJIOCKOIo
KOH/leHcaTopa, COIpPOTHBJ/IeHMEe ydyacTKa Lieny C [0C/e[0BaTe/IbHbIM U
Trapasijie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro 1nosis
KOH/IeHCAaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3WUYECKUX  sIBJIEHUA:
MexaHUYeCckKoe [BWKeHue, TeIUIOBOe [BMW)KeHHWe YacCTUL| BeleCTBa,
TeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, Auddysusi, vcrapeHue,
KUIIeHUe U KOHJIeHCallysl, TI/laB/ieHre U KPUCTa/lIn3aLys, HarlpaBJeHHOCTh
Tervionepesayy, 3/eKTpu3aLys Tesl, SKBUIIOTeHL|MaJIbHOCTb [TOBEPXHOCTU
3apsKeHHOr0 TIPOBOJHUKA;

TPOBO/IUTH UCCJIe/IOBAHUE 3aBUCUMOCTH OZHOU (DU3NUECKOU BEJIMUMHBI OT
JPyrol C  WCMO/Jb30BaHWEM  TIPSIMBIX  H3MepeHuHM, TIpUu  5TOM
KOHCTPYUPOBaThb YCTAHOBKY, (UKCUPOBAaTh pe3y/bTaThl IOTyYEeHHOU
3aBUCMMOCTA (U3MUYECKUX BeIMYMH B BUJle TpaUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTeN U3MepPeHUH, [ie/laTh BHIBO/IbI TI0 pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBO/IUTh KOCBEHHbIe W3MepeHUsi (H3UUeCKUX BEeJWYMH, TPU 3TOM
BbIOMpATh ONTHMAa/bHBIM MeTO[ U3MepeHUs, OLleHUBaThb aOCOIOTHbIE U
OTHOCHUTe/IbHbIe MOTPeLIHOCTHU MPSIMbIX U KOCBEHHBIX U3MepeHuH;
TIPOBO/JIUTh OMBITHI TI0 MPOBEPKe MpeJI0KEeHHOW TUMIOTe3bl: MJIaHUPOBaTh
9KCTMepPUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3UPOBaTh
TOJIyueHHble pe3y/bTaThl W Jie/laTh BBIBOJ, O CTaTycCe IIpeji0yKeHHOU
TUNOTe3bl;

cobmoaTh TipaBwsia 6e301acHOTO Tpy/ia MpU TIPOBeJeHUM UCC/IeI0BaHUN
B paMKax yueOHOro SKCIepvMeHTa, TIpakKTMKymMa U  ydeOHO-
WCC/IeJ0BaTe/IbCKOM U TIPOEKTHOM [leATeNIbHOCTM C HCI0J/Ib30BaHUEM
M3MepUTe/TbHBIX YCTPONCTB 1 1ab0paTopHOro 000pyA0BaHMS;

pellaTh pacyéTHbIe 3a[@auM C $SIBHO 33/IaHHOM W HESIBHO 3aJaHHOM
¢bu3nuecko Mojieslbl0: Ha OCHOBAaHUM aHa/u3a YCIO0BUsS 00OCHOBBLIBAThH
BbIOOp (u3Mueckoll Mofenu, OTBevawlleli TpeOoBaHUSM  3ajauy,
NIPUMEHSITb  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEDHOCTA W  TOCTYJIAThl
(Gur3nUecKuX Teopyud MpPU MCIO0JIb30BAaHUM MaTeMaTUueCKuX MeTO/I0B
pelilieHust 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLUXCS JaHHBIX,
aHa/M3UpOBaTh pe3yJbTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs] C
YUETOM T0J/yYeHHbIX pe3y/bTaToB;

pelllaTh KadyeCTBeHHble 3ajauM, TpeOyrolre TIPUMeHeHHsI 3HaHUU U3
pa3HbIX pa3ziesioB Kypca (hU3MKM, a TaKKe UHTerpalid 3HaHUW U3 APYrux
NpeJMETOB eCTeCTBEHHO-HAYYHOr'0 1[MK/a: BbICTPaWBaTh JIOTMUECKYHO
1[eTI0UKY pacCy>k/IeHHU C OTIOPOM Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
Y (busrueckue siBJIeHUS;

WCTO/b30BaTh TeopeTUYeckrWe 3HaHUsl [/1s1 OObSCHEeHWsT OCHOBHBIX
MIPUHIUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX yCTPOWCTB
Y TEXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUTHL TIpUMepbl BK/IaZla POCCUMCKMX U 3apyO0eXXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIECCOB OKPY’KaroIero
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

aHaJ/IM3UPOBATh U OLIEHWBATh MTOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZACTBEHHOMN
J1esiTeTbHOCTU UesioBeKa, CBS3aHHOW C (PU3WYECKWMU TMpOLeccamMu, C
TIO3ULIMM 3KOJIOTHUYeCKON 6e30MacHOCTH, Mpe/iCTaB/eHui O paljioHaIbHOM
MIPUPO/IOTNIOIb30BaHMM, a TaKKe Pa3yMHOM MCIO/b30BaHUM JOCTHXKEHUN
HayKd W TEeXHOJOTUN [Jid JajbHeullero pa3BUTHSI UeJI0BeUeCKOro
o0I111eCTBa;



TIPUMEHSATb pa3/MuHble CIIoco0bl paboThl ¢ MHMOpMaluel (HU3MUeCKoro
CoJiep)KaHusi C  HCI0J/Ib30BaHWEM COBPEMEHHbIX HMH(OPMAaIMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MWCI0/h30BaTh COBpPeMeHHble HMH(OpMal[iOHHbIE
TEeXHOJIOTUM [IJI1 TIOMCKa, IepepabOTKH U TpeAbsB/ieHus yuyeOHOM U
HayYHO-TIONY/IIPHOM MH(MOPMalii, CTPYKTYPUPOBaHUS Y UHTePIIpeTaliu
vHbOpMaLiy, TIOJlyUeHHOW U3 pa3/M4HbIX HMCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh  TIOJlydaeMyr0  UHGOpMaI[Mi0 W OlleHWBaTh  eé
JIOCTOBEPHOCTh KakK Ha OCHOBe WMEOIUXCS 3HaHWM, TaKk U Ha OCHOBE
aHa/lM3a UCTOYHUKA WH(POpMAI[UH;

TIPOSIBJISITh OpraHU3alMOHHbIe u T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIpUOOpeTeHWs] HOBBIX 3HaHWW B TIpoljecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-HCC/IejoBaTe/TbCKUX padoT;

paboTatb B TpyIllie C HWCIOJHEHHWEM Ppa3/InUHbIX COLUATbHBIX pOJiet,
TJIaHUPOBaTh PaboTy TPyMIIbI, pal[iOHAIBLHO PACIpefesisiTh AeaTeTbHOCThb
B HeCTaH/]aPTHBIX CUTYallUsiX, aZleKBaTHO OI|eHWBATh BKJ/aJl KaXK/OTO W3
YUaCTHUKOB T'PYIIIbI B pellleHre pacCMaTPUBaeMO TTpo0IeMbI;

TIPOSIBJISITE MOTHUBALIMIO K OyayIriei ipodecCHoHaIbHON AeSTeTbHOCTH 110
CrieLia/IbHOCTSIM (hHU3UKO-TeXHUUeCKOTo pOoQuis.

K koHily obyuenusi B 11 kaacce mipegMeTHble pe3y/bTaThl Ha YTayOIEHHOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

NMOHMMAaTh PpOJb  (PU3UKA B  SKOHOMUUECKOM, TeXHOJIOTMYeCKOH,
COLIMA/IbHOM U 3TUYECKOM Cepax AesTeJbHOCTH YesloBeKa, POJib U MeCTO
GU3UKKM B COBpEMEHHOUW HayyHOW KapTWHe MUpa, pPOJib aCTPOHOMHHU B
MPaKTUYECKON [leITeJIbHOCTHM uejioBeKa U  JajibHeWIleM HayyHo-
TeXHUUECKOM Da3BUTHU, 3HAYEHUE OMUCcaTeIbHOW, CUCTEMaTU3HPYIOLLen,
OOBSICHUTE/ILHOW UM TIPOTHOCTUYECKOW (YHKUUN (PU3NUeCKON Teopuu —
3/IeKTPOAUHAMUKHY, CIelaJbHOM TeOpUM OTHOCUTEIbHOCTH, KBAaHTOBOM
bu3MKY, poab (PU3NUeckou TeopuM B (POPMUPOBAHUM TIpe/iCTaB/IeHUM O
¢bu3nMueckoi KapThHe MUpa, MecTo (hrU3nuecKoi KapTUHbI MUpa B 001ijeM
Py COBPEMEHHBIX eCTeCTBeHHO-HAYUHbIX Mpe/ICTaB/IeHUN O TIPUPOJE;
pa3uuaTth yC/JIOBUS TPUMEHMMOCTH Mojesell (u3nueckux Ten U
TIPOLIECCOB  (SIB/IEHUM): OJHOPOAHOE 3JIEKTPUUECKOe U  OJHOPOAHOE
MarHUTHOe T0Jisl, TapMOHWYecKue KosebaHusi, MaTeMaTHUeCKUM MasiTHUK,
V/ieallbHbIA TPY>XWHHBIM MasTHUK, TapMOHWYECKVe BOJIHBI, W/eabHbIN
KosebaTe/IbHbIN KOHTYD, TOHKAs JIMH3a, MO/le/leld aToMa, aTOMHOTO sifipa 1
KBaHTOBOM MO/Ie/IU CBeTa;

pa3nuyath yC/I0BUs (TpaHUIlbl, 007aCTH) TPUMEHUMOCTU (HH3UUeCKUX
3aKOHOB, TIOHMMaTh BCeoOI[uii XapakTep (yH/aMeHTaJbHbIX 3aKOHOB U
OrpaHUYeHHOCTb MCI0/Ib30BaHKsI YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh U OOBSCHATH 37EKTPOMAarHWTHBIE TPOLIECCHI U SIBJIEHUS,
WCTI0/Ib3ySi OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOJAWHAMHUKU U
crieLuajbHOW  TEOPUM  OTHOCHUTE/NIbHOCTM  (3aKOH  COXpaHeHus
3JIEKTPUUYECKOro  3apszga, cuna Awmmepa, cwia JlopeHia, 3akoH
3/IeKTPOMarHuTHOM ~ WHAYKUMM, TpaBuio  JleHua, c¢Bssp  JOC
CAaMOMHJYKLIMM B 3JIeMeHTe SJIeKTPUYECKOM Leld CO CKOPOCThIO
V3MEeHeHus]  CW/lbl  TOKa,  IMOCTyJaTbl  CHELUaJbHOM  TeOopuu
OTHOCUTEIbHOCTU JWHILTENHA);

aHaJ/IM3UPOBaTh U OOBSCHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIO/B3YS
TO/IO’KeHUsT  KBAaHTOBOM  (u3uKu  (ypaBHeHHMe  OWHINTeMHa /s
doToaddekra, TmepBbIM W BTOPOM TIOCTy/aaThl bopa, NpUHLMI
COOTHOILLIEHUs] HeoripeieieHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHUS
3apsiJOBOT0 ¥ MaCCOBOTO UYMCe/ Y SHEePIuM B siIePHbIX peaklUsiX, 3aKOH
PaJM0aKTUBHOIO pacnaza);

OMNMCHIBaTh (PU3HMUeCcKre TIPOLIeCChl U SIBJIEHHUS, WCIMOJIb3ys BeTUUYUHBI:
HarpspKEHHOCTD 3/IEKTPUYECKOro T10JIs1, TTOTEHLUa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TOTeHLUANOB, 3JIEKTPOABWKYILAs CWIa, WHAYKLUS
MarHuUTHOTO TIOJisl, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPOJBWKYILLlas CUla CaMOWHAYKL[MW, SHEPrusi MarHWTHOTO TOJIst
MPOBOJHUKA C TOKOM, pPEeJATUBUCTCKUM WMITY/IbC, TIO/Hasi SHEeprus,
9Heprusi TIOKOs CBOOOJHOM YAaCTHIbl, SHEPTUs U UMMYIbC (HOTOHa,
MacCOBO€ UMCJIO U 3apsij si/ipa, SHEePIUsi CBSI3U Si/Pa;

OOBSICHSITL ~ OCOOEHHOCTM  TIPOTeKaHusi  (U3WYECKUX  sIBJIEHUA:
3/1eKTPOMarHUTHas UHAYKLYsI, CAMOUHAYKI[Ys, pe30HaHC, UHTep(hepeHLUs
BOMH, [Audpakuus, JuUCIepcusi, TI0/HOe BHYTDPeHHee OTpakKeHuUe,
doTo3nektpuueckuii 3dhdekT (porosddekT), ambda- U Oera-pacmazbl
sfep, ramma-usjiyuyeHve sijep, (pu3nuyecKkyde MNPUHLIUIBI CHEKTPaJbHOrO
aHasm3a v paboThI J1a3epa;

orpejensTh HarpaB/ieHWe WHJYKLIWA MarHUTHOTO MOJisi MPOBOJHUKA C
TOKOM, CU/Ibl AMIiepa v Cusibl JIopeHl1ia;

CTpoUTh U300pakeHue, CO3ZjlaBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIO/IararoIlie aCTPOHOMUUYECKHe TIOHSITUSI, TeOpUU U
3aKOHBbI /I/I1  aHa/M3a W OObsCHeHUsT (PU3MUECKUX I[IPOLIeCCOB,
MIPOUCXOJSIIMX B 3BE37aX, B 3BE3/HBIX CHCTEMAaX, B MeXXrajaKTHUueCKOu
cpezie; ABWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBOJIUTh UCC/Ie[JOBaHME 3aBUCHMOCTeN (PU3NUYECKUX BeJIMUUMH C
WCI0/Ib30BaHWEM TPSIMbIX MW3MepeHul, Mph 3TOM KOHCTPYMPOBAaThb
YCTaHOBKY, (PUKCHMpOBaTh pe3y/abTaTbl IOJyYEeHHOW 3aBUCUMOCTHU



bu3nueckux BeMUUMH B BUJe TpadUKOB C YYETOM abOCOMFOTHBIX
TOTPeLIHOCTe  W3MepeHui, [leflaTb  BBIBOABI MO  pe3ysbTaTaM
WCCITeJOBAHMS;

TIPOBO/INTh KOCBEHHbIe W3MepeHus1 (U3NUeCKUX BEJUYWH, TPH ITOM
BbIOMpaTh ONTUMA/BHBIA METOZ, W3MepeHHs], OlleHHBaTh abCOJIIOTHBIE U
OTHOCUTEJTbHbIE TIOTPEIIHOCTU TIPSIMBIX U KOCBEHHBIX M3MepeHU;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe//I0KEHHON TUITOTe3bl: IJIAHUPOBATh
9KCTIEPUMEHT, COOMpaTh YKCIIeEPUMEHTATbHYI0 YCTaHOBKY, aHATM3UPOBATh
TI0JyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyce IIpejIoyKeHHOU
TUIOTEe3bI;

OIMMCBHIBAaTh METO/IbI TIOJTyUeHHUS HAYYHBIX aCTPOHOMHUECKUX 3HAHUM;
cobmoiaTh TIpaBWIa 6e301MacHOTO TpY/ia TIPU TTPOBEeHUM UCC/IeI0BaHUH
B paMKax yuyeOHOro 9SKCIIepUMEHTa, IpakKTMKymMa U  ydeOHO-
WCC/IeJOBaTe/IbCKOM UM TIPOEKTHOM [leATeNTbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB 1 1abopaTOpHOT0 000PY/J0BaHMS;

pelllaTh pacyéTHble 3aJaud C $BHO 3aJlaHHOM W HeSBHO 3aJjaHHOU
¢bu3MuecKOM MOJie/ibl0: Ha OCHOBAaHWM aHalu3a YCIOBUS BbIOMpATh
dbusnueckre Mofie/id, OTBedawllyde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UUECKUX TeOpHUi
IIPU  WCIIOMBb30BAaHUM MaTeMaTUYeCKUX METOZIOB pellleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHA/TM3UPOBATh
pe3yJibTaThl U KOPPEeKTHPOBATb MeTOAbI PellleHUs] C YUETOM TO/TyYeHHbIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyroIre TIPUMEHeHHsI 3HaHUN W3
Pa3HBIX pa3ZiesioB Kypca (PU3MKH, a TakKe MHTerpaliiy 3HaHUM W3 APYTUX
TIpeIMETOB eCTeCTBeHHO-HAayYHOr'0 I[MK/a: BbICTPAWBaThb JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPO Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U U3UeCcKre sIBJIeHUS;

WCTIO/Tb30BaTh TeOpeTUYecKrWe 3HaHUS [ OObSICHEeHWs OCHOBHBIX
TIPUHLIUIIOB PabOThl W3MepUTe/IbHBIX MPUOOPOB, TEXHUUECKHUX YCTPONCTB
Y TEXHOJIOTUYECKHUX TTPOL[eCCOB;

TIPUBOJUTE TIPUMEpPbl BK/IaZla POCCUMCKMX U 3apyOeKHBIX YUEHBIX-
GU3MKOB B pa3BUTHe HayKd, B 00BsSICHEHHE TPOIIeCCOB OKPY’KaroOI[ero
MUpAa, B Pa3BUTHE TeXHUKW U TEXHOJIOTH;

aHaJ/IM3UPOBATh W OLIEHWBATh ITOC/Ie/[CTBHUSI OBITOBOM M TIPOM3BOZCTBEHHOMN
JesITe/IbHOCTU  UesioBeKa, CBSI3aHHOW C (DU3MUeCKUMM TIpolleccamMu, C
TTO3ULIUN SKOJIOTHUECKOi 0e301acHOCTH, MpeCTaBAeHUH O paljiOHATbHOM
TIPUPO/IOTIONH30BaHMM, a TaK’Ke Pa3yMHOM HCIIO/b30BaHUM AOCTHXKEHUN



HayKM W TEeXHOJOTUWA [y [a/bHeMIlero pa3BUTHSI 4e/l0BeueCcKoro
o0111eCTBa;

TIPUMEHSITb pa3/MuHble CrocoObl paboThl ¢ MHMOpMaLvel (HU3NUeCcKoro
COZlep)KaHusi C WCI0J/Ib30BaHWEM COBPEMEHHBIX UH(OPMAaLMOHHBIX
TEXHOJIOTUW, TIPY 3TOM MCIO/Ib30BaThb COBPEMEHHble HWH(OPMAalOHHbIe
TEXHOJIOTUU [/l TIOWCKA, TepepabOTKU M TpefbsiBieHUs] yueOHOU U
HayYHO-TIOMY/ISIPHOM MH(OPMaLMY, CTPYKTYPUPOBaHUsSI U UHTepIipeTaLun
vHbOpMaLMy, TI0JlyUeHHOW U3 pa3/MUHbIX MCTOYHUKOB, KPUTUUECKU
aHa/IM3UpOBaTh  MOAy4yaeMyr MH(OpPMALMI0O M  OLleHMBaTb  eé
[OCTOBEDHOCTb KaK Ha OCHOBe UMEIOLIMXCS 3HaHWM, TaKk M Ha OCHOBe
aHa/iM3a UCTOUYHMKA UH(POpMaLIH;

TIPOSIBJISITh OpraHu3aliOHHbIe u M03HaBaTe/bHbIE yMeHUs
CaMOCTOSITEJILHOTO ~ TpPUOOpeTeHWss HOBBIX 3HAHWW B Mpoliecce
BBITOJIHEHUS TIPOEKTHBIX U yueOHO-UCCIej0BaTeNbCKUX paboT;

paboTaTb B TpyIile C HCIOJHEHWEeM pa3/iMyHbIX COLHMaJbHbIX pOJiek,
TUIAHUPOBaTh PabOTy I'PYMIIbI, PALMOHAIBHO pacTpefiesisiTh JesiTeTbHOCTh
B HECTaHJApTHbIX CUTyallMsX, a/leKBaTHO OLIeHMBATh BKJIAJ KaXK/0r0 M3
yUaCTHHKOB TPYIIIbI B pellieHre paccMaTpuBaeMoii Mpo0sieMsl;

TMIPOSIBJISITh MOTUBALMIO K OyAyIlieil mpodeccuoHaabHON AesTe/TbHOCTH 110
CHeLUaTbHOCTSAM (PU3UKO-TeXHUUECKOT0 Mpogus.



TEMATHNYECKOE IVNTAHUPOBAHUE
10 K/TACC

KonnyecTrBo yacos
No HaumeHoBaHue pa3je/ioB U TeM JneKTpoHHbIe (1{u¢poBbIe)
KontposibHeie | IIpakTHueckue
n/n NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI padoThI

Pa3aen 1. HAYUHBIN METO/] ITO3HAHMS ITPUPO/IBI
1.1 HayuHb1ii MeTOZ, TO3HAHUS IPUPO/bI 6 https://m.edsoo.ru/ULIA2F9A3A

Wtoro no pa3peny 6

Paszgen 2. MEXAHUKA
2.1 KunemaTtuka 10 1 https://m.edsoo.ru/X5E4S6F3R
2.2 JuHamyika 10 https://m.edsoo.ru/Q2M6L6J9Q
2.3 Crartuka TBEpAOro Tena 5 1 https://m.edso0.ru/Q4J1K9G3B
2.4 3aKOHbI COXpPaHeHUsl B MeXaHVKe 10 1 https://m.edso0.ru/U303P7Z2K

Wtoro no pa3peny 35

Pazgen 3. MOJIEKYJ/IAIPHAS ®V3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKY/IIPHOKMHETUUYECKOMN Teoprun 15 1 https://m.edsoo.ru/Z6H5J9S9T
3.2 TepmogrHamuka. TernyioBble MallIMHbI 20 1 https://m.edsoo.ru/NOX208R8F

A . D
3.3 FPETATHBIE COCTORHMA BEMECTR. asoBhie 14 1 https://m.edsoo.ru/T4H7E21.4Q
repexo/sl

Wtoro no pa3zpeny 49

Pazpgen 4. JJIEKTPOJUHAMUKA
4.1 JeKTpuyecKoe roJie 24 1 https://m.edso0.ru/S6CO0Y3C3D
4.2 [TocTOSIHHBIN 371€KTPUUECKUI TOK 24 1 https://m.edsoo.ru/F9D7M7W3L



https://m.edsoo.ru/F9D7M7W3L
https://m.edsoo.ru/S6C0Y3C3D
https://m.edsoo.ru/T4H7E2L4Q
https://m.edsoo.ru/N0X2O8R8F
https://m.edsoo.ru/Z6H5J9S9T
https://m.edsoo.ru/U3O3P7Z2K
https://m.edsoo.ru/Q4J1K9G3B
https://m.edsoo.ru/Q2M6L6J9Q
https://m.edsoo.ru/X5E4S6F3R
https://m.edsoo.ru/U1A2F9A3A

4.3 ToKM B pa3/IMuHbIX Cpejax 6 https://m.edsoo.ru/C8E3USNON
Wtoro no paspeny 54
Pa3gen 5. PU3NUYECKUUN ITIPAKTUKYM

5.1 ®dusnyecKuit MpakTUKyM 16 16 https://m.edsoo.ru/COT5G3P6X
Wtoro no pasgeny 16
PesepBHOe Bpems 10 https://m.edsoo.ru/U9A7GON8D
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://m.edsoo.ru/U9A7G0N8D
https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/C8E3U5N0N

11 K/TACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmuecTBo uacoB

OnekTpoHHbIe (udpoBbIe)

Ne n/nn Kontpoabubl | ITpakTuueckue
NMporpamMMsbI Bcero o0pa3oBaTe/bHbIE PeCypPChI
€ padoTbI PaboTHI
Pazgen 1. JJIEKTPOJJUHAMUKA
1.1 MarnutHoe mosie 14 https://m.edso00.ri/A900X4T2V
1.2 OJIeKTpPOMarHuTHas UHAYKLWS 13 1 https://m.edsoo.ru/UON2POT6H
Wtoro no paspeny 27
Paszpgen 2. KOJIEBAHUSA 1 BOJ/IHBI
2.1 MexaHHuecKue KojaeOaHust 10 https://m.edsoo.ru/K1L.1D0L8J
2.2 DJIeKTpPOMarHUTHbIe KoJiebaHust 15 https://m.edsoo.ru/H6D3K8D8E
M
2.3 CXATUHECKHE H H/ICKTPOMATHUTHEIE 10 1 https://m.edsoo.ru/N209R9H7X
BOJIHBI
2.4 OnTtuka 25 1 https://m.edsoo.ru/DOC7Q9W3B
Wroro no pasgeny 60
Pasaen 3. OCHOBBI CITIEITMAJTTBHOM TEOPUM OTHOCUTEJIbHOCTHU
3.1 OcHoBel CTO 5 1 https://m.edsoo0.ru/F127S2G2K
Wtoro no paspeny 5)
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOTHOBOM Aiya/iv3m 15 https://m.edsoo.ru/X1M5H5Z4T
4.2 ®dusrKa aToma 5 https://m.edsoo.ru/F4K2T4737
4.3 PU3HKA ATOMHOTO AAPA H S/IeMEHTAPHBIX 5 https://m.eds00.r/C2G6W6EK4A
YacTHL|



https://m.edsoo.ru/C2G6W6K4A
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/A9O0X4T2V

Wtoro no pa3zpeny

25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKHN

5.1 OrneMeHTbl aCTPOHOMMHU U acTPO(H3UKU 12 https://m.edsoo.ru/B3T9D4TIN
Wtoro no paspeny 12
Pa3zgen 6. PU3NUYECKUUN ITPAKTUKYM
6.1 dusnyecKuil MpakTUKyM 16 16 https://m.edsoo.rt/E9X2G8K5N
Wtoro no pasgeny 16
Paspen 7. OBOBIIAIOIIEE ITOBTOPEHUE
CucremaTH3alis ¥ 0000IIIeH1e
7.1 EEngIi?OTTZTi’gi%ﬁ;i:;ig:;g;ﬂ 15 https://m.edsoo.ru/B4E0G9F8D
n3yueHuH Kypca ¢pusuku 10 — 11 knaccoB
Nroro nio pa3geny 15
PesepBHOe Bpems 10 https://m.edsoo.ru/USB9H4J1E
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://m.edsoo.ru/U9B9H4J1E
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B3T9D4T9N




ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC

Ne
n/n

Tema ypoka

KosimyecTBo uacoB

KoHTpO/ILHEI

Bcero
e paboThI

IIpakTHUyeckue
padoThI

Jara
U3ydyeHus

JneKTpoHHbIe U poBbIe
oOpa3oBaTe/bHbIE PecypChl

dusuka — pyHZaMeHTalIbHas HayKa
0 rpupojie

https://m.edsoo.ru/I0S1E3Q71

HayuHblii MeTo/| TTIO3HAHUS U
MeTO/Ibl UCCTIeJOBaHUs (PU3NUECKUX
ABJICHUN

https://m.edsoo.ru/Y7B1P2J7]

OKCreprMeHT U Teopusi B TpoLiecce
No3HaHus pupoabl. HabmozeHve u
9KCITIepUMEHT B (pU3LKe

https://m.edsoo.ru/X1B7G702U

Criocobb1 n3MepeHust HU3NUeCKUX
BeJTMUUH

https://m.edsoo.ru/P7V3L7T0Y

A6comoTHast ¥ OTHOCUTE/TLHAS
TMOrpenHoCTA I/IBMEPEHI/Iﬁ
(1)H3I/I‘JECKI/IX BeJIM4YHH

https://m.edsoo.ru/N2N7U7W7K

MopgenupoBanue B ¢pusuke. Posib 1
MecTo (Gu3MKU B HOpPMUPOBaAHUA
COBPEMEHHOW HayUYHOU KapTHHBI
MHpa, B NMPaKTUUeCKOH
JlesITelIbHOCTH JTIojieit

https://m.edsoo.ru/D8F5NQUOL

Mexannueckoe asrvxeHue. Crucrema
otcyeTta. OTHOCHUTE/IbHOCTh
MexXaHW4eCcKoro ABrkeHust. [Ipsimas
1 obpaTHas 3a/jJaur MeXaHUKH

https://m.edso0.ru/G4T8GOV6M



https://m.edsoo.ru/G4T8G0V6M
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/I0S1E3Q7I

Paguyc-BeKkTop MaTepuaabHOU
TOYKH, ero MpoeKLu1 Ha 0CH
KoopauHar. Tpaekropusi.
[Tepemerrienue. CKopocTb. Ux
TPOEKLMH Ha OCU KOOpJUHAT

https://m.edsoo.ru/P2N80O8G3F

PaBHOMepHOe TpsIMO/TMHeHOe
nBkenue. ['paduueckoe omnrcaHue
PaBHOMEPHOI0 NIPSIMOJIMHENHOT 0
[\BYDKEHUS

https://m.edsoo.ru/Q1P5M4L7E

10

CrorkeHue nepeMellieHAN 1
ckopocreit. PemeHue 3asau

https://m.edsoo.ru/D2V5X0UOW

11

HepaBHOMepHOe [BU)KeHUe.

MrHoBeHHas CKOPOCTb. Y CKOpeHue.

[TpssMonMHelHOe IBU)KeHue C
MOCTOSIHHBIM YCKOPeHHeM

https://m.edsoo.ru/C2I13U100N

12

I'padmueckoe onucaHve
MPSIMOJIMHEHOT' O IBW)KEHUSI C
MOCTOSIHHBIM yCKOpeHHeM

https://m.edsoo.ru/W708J0F8U

13

CBobo/iHOe TazieHre. Y CKopeHue
CcBOOOTHOTO TIa/[eHusl. 3aBUCUMOCTh
KOOP/IMHAT, CKOPOCTH, YCKOPEHHUS
OT BpeMeHU U UX rpaduku

https://m.edsoo.ru/K5H8X 378N

14

[Bu>xkeHue Tesa, OPOIIIEHHOTO TIO/
YIJIOM K TOPU30HTY

https://m.edsoo.ru/P6B6V2M6S

15

KpuBo/mHeliHOe ABU>KeHUe.
[IBr>KeHre 110 OKPY>KHOCTH.
YroBasi U TMHeNHAas CKOPOCTb.
ITepuop v yacrtora.

https://m.edso00.ru/O7B9G5C5V



https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/P2N8O8G3F

LieHTpOCTpeMUTebHOE U TI0JTHOe
yCKOpeHHe

16

KoHTposibHast paboTa 1o Teme
"Kunematumka"

https://m.edsoo.ru/P9D8U7B5H

17

ITepBbIii 3ak0H HproTOHA.
VHeprjyanbHble CUCTeMbI OTCUETa.
[TpyHLIUIT OTHOCUTE/ILHOCTH
I"anunes. HeuHepruanbHble
CUCTeMBbI OTCYETa

https://m.edsoo.ru/R7H8K7K9T

18

Cuna. PaBHOeNCTBYOLas CUa.
Bropou 3akoH HetoToHa. Macca

https://m.edsoo.ru/W9H405J1M

19

B3aumogeiictBue Ten. TpeTuit
3aKOH HbrOTOHa

https://m.edsoo.ru/Y9A4K9I2V

20

[IpyHLMIT CynIeprio3uLiuu CUII.
Pemienue 3asiau Ha ipyuMeHeHHe
3aKOHOB HbroTOHA

https://m.edsoo.ru/B2A9S1G2Y

21

3aKoH BCEMHUPHOI'O TATOTEHUS.
OKBUBA/IEHTHOCTh FpaBI/ITaI_[HOHHOﬁ
n I/IHepTHOI‘/JI MadCChI

https://m.edsoo.ru/K1Z1L0Z1R

22

Cuna TSDKeCTH U yCKOpeHHe
cBOOOAHOTO TafleHus

https://m.edsoo.ru/G4U505J5N

23

IIBr>keHre HeOeCHBIX TeT U UX
HWCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
KOCMUUeCKasi CKOPOCTb. 3aKOHBI
Kernnepa

https://m.edsoo.ru/B908S2X5U

24

Cuia ynpyroctu. 3akoH I'yka. Bec
Tesa

https://m.edsoo.ru/W4M4L.0E2U

25

Cuna tpenus. [Ipupoza v BUJbI CUl

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/P9D8U7B5H

TpeHusi. [IBI>KeHHe B KUJKOCTU U
rase C yuUéTOM CHJIbI COTIPOTUBJIEHUS
cpefbl

26

[aBnenue. I'napocratnyueckoe
Jasnenue. Cuna Apxumeja

https://m.edsoo.ru/O9TOE7L7P

27

AGComoTHO TBEp0€ TeJo.
[MocTymnartebHOE U BpalliaTebHOe
JIBIKEHUe TBEP/0ro Tefa

https://m.edsoo.ru/L.2Y2V6MIN

28

MoOMeHT Cr/Ibl OTHOCHUTEIBHO OCH
BpaueHus. I1nevo cubl

https://m.edsoo.ru/M702D3B4Q

29

CroxeHue Cul, IIPUIOKEeHHBIX K
TBepzioMy Teny. LleHTp TspKecTH
Tej1a. Y C/I0BUs paBHOBECUS
TBepAoro Tesna. Buabl paBHOBecus

https://m.edsoo.ru/B4N7S6Q8V

30

Pertienue 3azau

https://m.edsoo0.ru/G1W9X9R5K

31

KoHTposbHast paboTa 1o Teme
"nHamyika. CTaTuKa TBepA0ro
Tea"

https://m.edsoo.ru/K7X4D279A

32

VMnynibC MaTepUaibHON TOUKH,
CHCTeMbI MaTepUaJIbHbIX TOYEK.
LleHTp Macc cHUCTeMBI
MaTepua/bHbIX TOuek. Teopema o
JIBIPKeHUHU LieHTpa Macc

https://m.edsoo.ru/X2M8A4D1V

33

I/IMHYJ'H:C CHJIbI U U3MEHeHNe
HUMITYJIbCa TeJld. 3aKoH COXpdHEHUA
HUMITYJIbCA. PeakTuBHOE ABH)KeHHe

https://m.edsoo.ru/H4V2Y1S1N

34

MomMmeHT umIy/ibca MaTepruaJTbHON
Touku. IIpescraBienue o

https://m.edsoo.ru/NOYO0C5X8F



https://m.edsoo.ru/N0Y0C5X8F
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/O9T0E7L7P

COXPaHEHHUH MOMEHTAa UMITYJ/IbCad B
LEeHTPa/IbHBIX MMOJIAX

35

Pemenue 3amau

https://m.edsoo.ru/K8E4E7T8C

36

PaboTa cubl Ha MajsioM U Ha
KOHEUHOM TepeMell[eHUH.
I'paduueckoe npeficTaBieHre
paboThI crbl. MOIIHOCTD CHJTBI

https://m.edsoo.ru/J6Y7G1P6U

37

Kunetnueckas sHeprus. Teopema
00 M3MeHeHUHN KUHeTHYeCKOn
5HepruM MaTepuaJbHOU TOUKU

https://m.edsoo0.ru/S4J0G3F7F

38

IToTeH1iabHBIE U
HeIoTeHLIMa/IbHble CUJIBI.
[ToTenuuanbHas sHeprusa. Bropas
KOCMHYeCKasi CKOPOCTb

https://m.edsoo.ru/V6DOK4X1K

39

TpeTbst KOCMUUECKas CKOPOCTb.
CBs13b paboThI HEMOTeHIMATBHBIX
CUJI C U3MeHeHUeM MeXaHU4eCKOon
SHEepryuy CUCTeMbI Tesl. 3aKOH
COXpaHeHHsI MeXaHUUeCKou
SHepruv

https://m.edsoo.ru/O4W7V2Q7F

40

Ynpyruve v HeyTipyrve
CTOJIKHOBEHHS. Y paBHEHNe
BepHynu asis nzeansHOM
JKAJLKOCTH

https://m.edsoo.ru/Q7M5M 104X

41

KoHTtponbHast pabora 1o Teme
"3aKOHbI COXpaHeH!s B MeXaHUKe"

https://m.edsoo.ru/VSA0OM7VOM

42

Pa3BuTHe TIpeCcTaBIeHUN O
npupo/ie Tena0Tbl. OCHOBHbIE

https://m.edsoo.ru/Z271K6Q91



https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/K8E4E7T8C

nonoxxenuss MKT. Juddysusi.
BpoyHOBCKOe JBI>KeHHe

CrtpoeHue ra3000pa3HbIX, XXUJKUX U
TBep/bIX Tesl. XapakTep JBUKeHUs

43 . https://m.edsoo.ru/B9B2G7L.9X
Y B3aUMO/IEMCTBUS YaCTUL]
BelllecTBa
Macca v pa3mepsl MOJIEKY T
44 (atomoB). KonnuecTBo BelllecTBa. https://m.edsoo.ru/ESO5UIW7T
[TocrosinHast ABorazpo
45 gsxleﬁeizgaﬁ; (:]J;O;ZZBCHH https://m.edsoo.ru/A4X5T6H2F
46 PeltieHue 3agau https://m.edsoo.ru/C4K6R9L.3P
47 W neanbHbli ra3. ['a3o0Bble 3aKOHBI https://m.edsoo.ru/B507R9S5X
48 Ejﬁg;?g;?;:iiﬁe;;;ﬂaq https://m.edsoo.ru/KOB8I107F
49 25;::;2;1{% TEMIIepaTypa. SaKOH https://m.edsoo.ru/J8U0O3U0Q
W3omnpoueccel B UjeaabHOM rase C
50 MOCTOSTHHBIM KOJINYECTBOM https://m.edsoo.ru/U2Z5G1F6C
BelleCcTBa
['pacpuueckoe rpeacTaBaeHne
51 MU30IPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/U6J2Y4N1Z
n3obapa
52 OcHoBHOe ypaBHeHre MKT https://m.edso0.ru/T4X8T217K
53 Peluienue 3amau https://m.edsoo.ru/U4E8L.277L,
54 Cst3b abCOMOTHOM TeMmeparyphl https://m.edsoo.1w/Y2D7V8V5G

TEPMOAHHHMHHECKOﬁ CHCTEeMBI CO



https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/B9B2G7L9X

Ccpe/iHell KWHeTUUYeCKOM sHepruei
MOCTYIaTe/IbHOTO TEIJIOBOTO
JBUKEHUS eé yaCTul]

55

O06o0111eHMEe ¥ CUCTEMAaTH3al[Us
3HaHui o TeMe "OcHoBsl MKT"

https://m.edsoo.ru/D8P4F8V2U

56

KoHTpospHast paboTta o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/A6R8M1N4A

57

TepmoarHamMuueckasi cCucTeMa.
3ajaHre BHeLIHUX yc1oBuud s T/
cucreMsbl. BHeliHue U BHyTpeHHKe
napametpsl. [Tapametps! T]]
CUCTeMBI KaK CpeJjH1e 3HaueHus
BeJIMUUH, OIUCHIBAIOIIUX €€ Ha
MUKDPOCKOITMYeCKOM YPOBHe

https://m.edsoo.ru/YOC1H8J7N

58

HyneBoe Hauaio TepMOJAUHAMUKH.
CamoripousBoJibHas penakcanus T/]
CUCTeMBI K TETVIOBOMY PaBHOBECHIO

https://m.edsoo.ru/J219 X6K4F

59

Mopesnb uaeanbHOro rasa B
TepMOJHaMUKe. Y CJIOBUS
MIPUMEHHUMOCTH 3TOW MOJeNN

https://m.edsoo.ru/J2W1R8U2X

60

YpaBHeHre MeH[e/neeBa-
KrarielipoHa U BeIpakeHue A/1s1
BHYTpeHHel 3Hepruu

https://m.edsoo0.ru/Y9K7T909E

61

BripakeHue /151 BHyTpeHHel
5HEepruM OZJHOATOMHOTI'0 U/leaTbHOr0
rasa. KBasucratnueckue u
HecTaTuy4eCcKye MpoLiecChl

https://m.edsoo.ru/Z5E1E3H6Q

62

OnemeHTapHast paboTa B

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/D8P4F8V2U

TepMOJMHaMUKe. BerunciieHue
paboTsI 110 rpaduKy rpoiecca Ha
pV-muarpamme

63

Terutornepesjaua Kak crioco6
V3MeHeHUsl BHyTPeHHel SHepruu
T/1 cucteMbl 6e3 coBepILIeHHs
paboThI

https://m.edsoo.ru/P4V7B5Z7C

64

KoHBeK1usl, TerI0NMpOBO/IHOCTb,
U3/yyeHue

https://m.edsoo0.ru/L4G9S4Y3Q

65

Ko/muecTBO TeIIoTHL.
Tery108MKOCTB Tesia. Y jenpHas U

MOJIIpHas TeIVIOEMKOCTH BelllecTBa.

Y penbHas Teruiora CropaHus
TOI/IMBA

https://m.edsoo.ru/O5L706K8X

66

PacuéT Ko/MuecTBa TemIoThl NpU
Teruionepesaue

https://m.edsoo.ru/KOW3S4V8H

67

[TonsiTrie 06 agpabaTHOM Tpoliecce.
I[TepBbIii 3aKOH TEPMOAMHAMHUKI

https://m.edsoo.ru/K313S5V5I

68

KosnyecTBO TemioTbl ¥ paboTa Kak
Mepbl U3MeHEeHUs] BHYTPEHHe!
sHeprum T/I cucTemMsbl

https://m.edsoo.ru/T8W2LIF8W

69

BTopoii 3aKOH TepMOJUHaMUKU J1J1s1
paBHOBECHBIX U HEpaBHOBECHBIX
niporieccoB. HeobpaTtumocThb
TPUPO/JHBIX TIPOLIECCOB

https://m.edsoo0.ru/SOU9K1D3R

70

[TpyHLMIIBI 1eMCTBUS TEIIOBbIX
maruH. KII/

https://m.edsoo.ru/C2N3T4D6W

71

MakcumansHoe 3HaueHue KIT/I.

https://m.edsoo.ru/F6V1L.5M3S



https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/P4V7B5Z7C

Hwukn Kapuo

72

Pemienue 3amau

https://m.edsoo.ru/X3I5X3I5P

73

JKOJIOTUYeCKHEe acTieKThbl
WCIT0/1b30BaHKsI TET/IOBBIX
nBuraresen. TernnioBoe 3arpsi3HeHHe
OKpY’Karolllei cpefibl

https://m.edsoo.ru/U2W6I0Y7Z

74

Pemenwne 3amau

https://m.edsoo.ru/Z8HOD1U1I

75

O06o006111eHre ¥ cCTeMaTH3aL[s
3HaHMM 1o TeMe "TepMoguHaMUKa.
TernoBbie MallIvHbI"

https://m.edsoo.ru/W3N174060

76

KoHTtponbHast paboTa 1o Teme
"TepmoavHamuka. TernioBbie
MallUHbl"

https://m.edsoo.ru/R3A4N3VII

77

[Tapoobpa3oBaHue ¥ KOHAEHCALHS.
VcniapeHue u kureHue. Y fiesibHast
TeryioTa napoobpa3oBaHust

https://m.edsoo.ru/USJ6E6W6EN

78

HacebliieHHbIe U HeHaChIlLleHHbIe
napbl. KauecTBeHHasi 3aBUCHUMOCTh
MJIOTHOCTHU U JlaBJIeHust
HAaCBbIL|eHHOTr'o 11apa oT
TeMriepaTyphbl, UX He3aBUCUMOCTb
oT 00bEMa HaChIIIeHHOTO T1apa.
3aBHCUMOCTb TeMIiepaTypbl
KUTIeHUS OT JJaB/IeHUs B )KUJKOCTH

https://m.edsoo.ru/C7E1V0OP2V

79

BraxxHocTb Bo3ayxa. AGComoTHast
Y OTHOCHUTEJTbHAsI BJIA)KHOCTh

https://m.edsoo.ru/H2R4A4BOR

80

Pemenwne 3amau

https://m.edsoo.ru/R2A2TINSH

81

Tséppoe teno. Kpucramimueckue u

https://m.edsoo0.ru/T9T5B3X8V



https://m.edsoo.ru/T9T5B3X8V
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/X3I5X3I5P

amopdHbIe Tena. AHU30TPOMHUS
CBOWCTB KPUCTAJIJIOB

82

[11aB/ieHVe ¥ KPUCTA/ITU3ALIHS.
Y nesibHast TEIIOTa TU1aB/IeHMUSI.
Cyb6simariust

https://m.edsoo.ru/Z005N4E4N

83

Hedopmaiuu TBEpAOTO Tea.
Pacrskenve u oxatue. CaBur.
Mogpyne FOnra. Ilpesen ynpyrux

nedopmariii

https://m.edsoo.ru/K3E401P7T

84

TernioBoe paciipeHue KUAKOCTel
Y TBEPABIX Te/l. AHFapMOHHK3M
TEIJIOBBIX KOIeOaHUI YacTHL]
BelllecTBa

https://m.edsoo.ru/X5S8LODIR

85

[Tpeobpa3oBaHue SHEprUU B
(ha3oBbIX TIepexoax

https://m.edsoo.ru/D2C1W2T0T

86

YpaBHeHue TeruIoBOro 6anaHca

https://m.edsoo.ru/H3B3X1C3Z

87

Petienuie 3azjau

https://m.edsoo.ru/L5X2J4N7N

88

[ToBepXHOCTHOe HaTsKeHue.
Kanvnnsipaele siByienus. [laBneHve
MO/, UCKPUB/IEHHOM MOBEPXHOCTHIO
Xupkocty. Popmyia Jlamiaca

https://m.edsoo.ru/G3L1G1K7P

89

O06o0111eHMEe U CUCTeMAaTH3alI[Us
3HaHWU 10 TeMe "ArperaTHble
COCTOsIHUA BeljecTBa. Pa3oBble
rnepexozpbl”

https://m.edsoo.ru/E2S6F6H4M

90

KoHTponbHas paboTa 1o reme

"ArperaTHble COCTOSIHUS BellleCcTBa.

®da3oBble nepexossl”

https://m.edsoo.ru/X2N4L7H4Q



https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/Z0O5N4E4N

91

OnekTpu3aiysi Tesl U eé
TMIPOSIB/IeHUS1. DJIeKTPUUYECKUM 3apsifl.
[IBa BUJa 37IEKTPUUECKUX 3apsi/IOB.
[TpoBOJHUKH, ANIEKTPUKHU U
TOJTYTIDOBO/IHUKHU

https://m.edsoo0.ru/GEKODI9K2K

92

OneMeHTapHbIN 3/1eKTPUYECKUN
3apsf. 3aKOH COXpaHeHUst
3/IeKTPAYECKOro 3apsza

https://m.edsoo.ru/X5N5T812Q

93

B3aumogeiicTBue 3apsoB.
Toueunsle 3apsaabl. 3aKoH KysioHa

https://m.edsoo.ru/A7C8A3B1A

94

Pemienue 3amau

https://m.edsoo.ru/Z5N4C2D9W

95

OnekTpruueckoe mnoJjie. Ero geiicteue
Ha 371eKTpUYeCcKue 3apsiJibl

https://m.edsoo.ru/G7S6V7S0T

96

HarpspkEHHOCTh 3/IEKTPUYECKOTO
riosist. ITpoOHbIH 3apsia. JIuHuu
HaMpPSKEHHOCTH 37IEKTPUYECKOTO
nosist. OTHOPO/IHOE 3/IEKTPUUECKOe
rnoJjie

https://m.edsoo.ru/L3B8L4U7S

97

[ToTeHLIMaTBHOCTD
371eKTPOCTaTUUECKOTO TTOJIS.
Pa3HoOCTh noTeHI[ManoB U
HarpspKeHue

https://m.edsoo.ru/P2S97Z3R2X

98

HOTEHL[I/IEIJIBH&H SHeprus 3aps/id B
3JIEKTPOCTAaTUYE€CKOM I10J1€.
HOTEHU"I/IEIJ'[ 3JIEKTPOCTAaTU4YE€CKOI'O
I10J11

https://m.edsoo.ru/N2C1X5X8H

99

CBsI3b HaNPSHKEHHOCTH TIOJIS U
Pa3HOCTH MOTEHLIUAJIOB [JIsi

https://m.edsoo.ru/VOA4F8L7L



https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/G8K0D9K2K

3JIEKTPOCTAaTHUYECKOI'O I10JIA

[TpyHLMI Cynepno3uLvu

100 . https://m.edsoo.ru/Q900B0OA5X
3/7IeKTPUUeCKUX MoJei

101 Pemienue 3amau https://m.edsoo.ru/I4N4C3B3K
ITone Toueunoro 3apsiga. [Tone

102 pAA g https://m.edso00.ru/X9D6D2A10
paBHOMEPHO 3apsbKeHHOM cdepbl
[Tone paBHOMEPHO 3apsi>KEHHOTO M0
00BéMmy 111apa. [Tosie paBHOMEPHO

103 y E p . p https://m.edsoo.ru/BSM8D6D8V
3apsDKeHHOHN 6eCKOHeUHOM
TJIOCKOCTH
IIpoBOHUKY B

104 37IEKTPOCTaTUUECKOM T10JI€. https://m.edsoo.ru/R3G3V2Q5V
YcoBre paBHOBeCHS 3apsi/iOB

13JIEKTPUKU U TI0JTYTIPOBOJHUKU B

105 A P YIPOBOA https://m.edsoo.ru/E2H2J8B2N
3/71eKTPOCTaTUUeCKOM T10J1e
KoHngeHcaTop. D/1eKTpOEMKOCTh

106 KOH/ZIeHcaTopa. D/IeKTPOEMKOCTb https://m.edsoo.ru/X6P8W7EOR
TJIOCKOTO KOHZIeHCaTopa
[TapannensHoe coefiHeHUe

107 https://m.edsoo.ru/B5X6R7V3Z
KOH/IEHCaTOPOB
[TocnepgoBaresibHOE COeJMHEHUE

108 A A https://m.eds00.ru/S8G7N8D8K
KOH/IEHCaTOPOB
OHeprus 3apsyKeHHOr 0

109 P P https://m.edsoo.ru/W1M2B0Q6G
KOHZIeHcaTopa

110 Peluienue 3amau https://m.edsoo.ru/Q8K27602D

BIDKeHHe 3apshKeHHOW YaCTULIbI B
111 A P i https://m.edsoo.ru/R7S5J7N3R

OJJHOPO/ITHOM 37IeKTPUYECKOM TI0JIe



https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/Q9O0B0A5X

112

Perienue 3azjau

https://m.edsoo.ru/F8L4D4A4T

113

O06o00111eHMEe U CUCTeMAaTH3al[Us
3HaHUM M0 TeMe "DeKTpuuYecKoe
riosne"

https://m.edsoo.ru/I0T3J313U

114

KoHTpospHast paboTa 1o Teme
"DneKTpruueckoe mosie"

https://m.edsoo.ru/E9O2C9I5]

115

Cwuna Toka. [1oCcTOSSHHBIN TOK.
YcoBud CylleCTBOBaHUSA
MOCTOSTHHOTO 3JIEKTPUUYECKOT0 TOKa

https://m.edsoo.ru/C9P3V4X1Q

116

Ncrtounvku Toka. Hampsikenue u
34C

https://m.edsoo.ru/X2W9F5Q1A

117

3akoH Oma /11 yyacTKa LelH.
OneKTpruuyeckoe COMPOTUBIEHUE

https://m.edso0o0.ru/P6GIM1T5X

118

3aBUCHUMOCTb COTIPOTUB/IEHUS
OJIHOPO/IHOTO TIPOBO/IHMKA OT €ro
JJTUHBI U TJIOLLA/IA TIOTIePeuHOro
ceueHust

https://m.edsoo0.ru/M8S501T4Y

119

Y,ZLEJ'IBHOQ COTIPOTHUBJIEHNE
BelleCTBd. Petiienne 3alda4

https://m.edsoo.ru/R5L1E0D5G

120

[TocnenoBarenbHOe, TIapasl/ie/ibHOE,
CMeIlIaHHOe COeIMHEeHHe
TIPOBO/THUKOB

https://m.eds00.ru/I6T2S002K

121

PacuéT pa3BeTB/IEHHBIX
s7eKTpuueckux Lenei. [IpaBua
Kupxroda

https://m.edsoo.ru/D9P9Z8L6Y

122

Perienue 3azau

https://m.edsoo.ru/T308R7G7V

123

PaboTa 3/1eKTprYecKoro Toka.
3akoH [Ixoys —JleHua

https://m.edsoo.ru/G2B9Y0D9K



https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/F8L4D4A4T

124

Perienue 3azjau

https://m.edsoo.ru/B6Q0A3R7S

Mo1HOCTb 3/1eKTPUYeCKOoro ToKa.

125 TersioBast MOLLIHOCTB, Bblfie/isieMast https://m.edsoo.rw/E3V4R2Z1N
Ha pe3ncTope
126 Pemienue 3amau https://m.edsoo.ru/A7Y7X9EST
O/ C v BHyTpeHHee CONPOTUB/IEHVE
127 A 1P P https://m.edsoo.ru/ROK4Y6Q3X
HCTOYHUKA TOKa
3akoH OMa /7151 TOJTHOM
128 u/l . https://m.edsoo.ru/S9H7C2Q3V
(3aMKHYTOI1) 3/1IeKTpHUUeCKOH 1[eTr
129 Pemenue 3amau https://m.edsoo.rui/OSE7N7X7M
130 MOoIIHOCTb UCTOYHHKA TOKa https://m.edsoo.ru/F7Z27V5E2Z
131 KopoTtkoe 3aMbIKaHue https://m.edsoo.ru/O9B3P4D4R
KonpeHncaTop B 1jernu oCcTOssHHOT0
132 A pBo https://m.edsoo.ru/G5A4E2A5S
TOKa
133 Peruienue 3azmau https://m.edsoo.ru/P6 X4G9EIIL
Peruienue 3azau ro teme
134 " ,E[U . " https://m.edsoo.ru/FOW6I9GEK
[TocTOSIHHBIN 3/1€KTPUUYECKUN TOK
Pemienue 3amau mo teme
135 i . . " https://m.edsoo.ru/X0Q4F9C0Z
[TocTOSIHHBIN 3/1€KTPUYECKUN TOK
Perienue 3aziau 1o teme
136 i ,E[v . " https://m.edsoo.ru/U5Z2HIW2J
[ToCcTOsIHHBIN 3/1eKTPUYECKUI TOK
O06o006111eHre ¥ cCTeMaTH3alL[s
137 3HaHul 1o TeMe "[1oCTOSIHHBIN https://m.edsoo.ru/FAK6G3W3I
3/71eKTpUUecKuii Tok"
KonTponbHast paboTa 1o Teme
138 " P Up . https://m.edsoo.r/K0X6Q4X7X
[TocTOSIHHBIN 3/1€KTPUUYECKUN TOK
139 OneKTpruyecKas MpOBOAUMOCTb https://m.edsoo.ru/USHIF6V30



https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/B6Q0A3R7S

Pa3/IUUHBIX BeIeCTB.
OneKTpUUYeCcKri TOK B MeTasulax.
CBepXxmnpoBOAUMOCTb

140

OneKTpUYeCcKri TOK B pacTBOpax 1
pacriiaBax 3/1eKTPOJIMTOB. 3aKOHbI
Ddapagies A/151 371eKTPOJIM3a

https://m.edsoo.ru/C7T7U0B3T

141

ONeKTPpUYEeCKU TOK B rasax.
ITna3ma

https://m.edsoo.ru/O403R6E3A

142

DJIeKTpUUeCKH TOK B BaKyyMe.
Bakyy™MHbIe IprOOpHI

https://m.edsoo.ru/BSE3F9W1A

143

OneKTpUUYecKrii TOK B
TIOJTYTIDOBO/THUKAX

https://m.edsoo.ru/C1K708F1P

144

[TonyripoBOTHUKOBBIE TIPHUOOPEI

https://m.edsoo.ru/HOY2P3Y5Z

145

®u3nueCcKuil NpakTUKYM T10 TeMe
"V3mepeHue CUbl TOKa U
HarpsbKeHHs B LielU MOCTOSTHHOTO
TOKa MPY TIOMOILA aHaJI0rOBbIX U
LM(POBBLIX U3MEPUTE/IbHBIX
rpubopoB" Wiu "3HaKOMCTBO C
1rdpoBoii 1abopaTopueit Mo
¢dusuke. [Ipumepsbl U3MepeHUst
(r31ueCcKrX BeJIMYUH MPU MOMOLLH
KOMITbIOTEPHBIX JaTUUKOB"

https://m.edsoo.ru/ASN5C5X77Z

146

®dusnyecKuii NpakTUKyM I10 TeMe
"M3yyeHre HepaBHOMEPHOr' O
JIBW)KEHUs C LjesIbI0 OIpe/e/ieHns
MI'HOBEHHOM CKOpOCTH"

https://m.edsoo.ru/Z1D4N717Y

147

®dusnyecKuM NpakTUKyM 110 TeMe

https://m.edsoo.ru/Z8Q1J8D3K



https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/C7T7U0B3T

"M3mepeHne yCKOPEHHUS TIpU
MIPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM
JIBIDKEHHU 110 HaK/TOHHOM
riockoctu" uin "HccnegoBaHue
3aBMCUMOCTH IYTH OT BpPeMeHU MPU
PaBHOYCKOPEHHOM [BWKEHUN "

148

®u3nuecKuil NpakTUKYM T10 TeMe
"M3mepeHue yCcKOpeHUs
CBOOO/THOTO TIaZIeHUsT"" UIH
"N3yuenue qBUKEeHUS Teia,
OpOILIeEHHOT0 TOPHU30HTA/ILHO"

https://m.edsoo0.ru/G1TOK9D60O

149

®u3nrueCcKuil NpakTUKYM T10 TeMe
"M3yyeHue ABWKeHUS Tejia 110
OKPY’>KHOCTH C TIOCTOSIHHOM T10
MOZYJIFO0 CKOPOCTBIO" WU
"WccnemoBaduve 3aBUCMMOCTU
repro/ia obpalieHus KOHH4eCKOro
MasiTHUKA OT ero napaMmeTpoB"

https://m.edsoo.ru/P4Q4M9V70

150

®u3ruecKuil NpakTUKYM T10 TeMe
"VI3MepeHre paBHO/IeHCTBYIOILIEN
CHWJIbI TIPY AIBW)KEHUH OpyCKa 1o
HaKJIOHHOM TJIOCKOCTU" WU
"IIpoBepka ruroTessl 0
He3aBHCHMOCTH BpEMEHH [IBHKEHUSI
OpycKa 1o HaKJIOHHOM TJIOCKOCTH
Ha 3a/laHHOe PacCTOsIHUE OT ero
Macchor"

https://m.edsoo.ru/T9O8A9P5B

151

®u3nuecKuil MpakTUKYM T10 TeMe
"WccnenoBaduve 3aBUCHMMOCTU CUJT

https://m.edsoo.ru/R9WOKOP8Y



https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/G1T0K9D6O

YOPYTrOCTH, BO3HUKAIOIIKX B
MIpy>KWHEe U pe3suHOBOM obpasiie, oT
ux aedpopmauuu” unm "N3yueHuve
JIBIDKEHUS] CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IePeKUHYTON uepe3 JIErKUi
610K"

152

®u3YeCcKuit MPaKTUKYM TI0 TeMe
"N3mepenue K03 duliieHTa TpeHus
T0 BeJIMYMHE YTJI0OBOTO
Ko3(duieHTa 3aBUCMMOCTH
Frp(N)" unu "UccnenoBaHue
[BIDKeHUs1 OpycKa 1o HaKJIOHHOM
TJIOCKOCTH C TepeMeHHbIM
Ko3(pduieHToM TpeHus" U1
"M3yueHuie JBIKeHUs rPy3a Ha
BaJly C TpeHuem"

https://m.edsoo.ru/Q2N1Z9F5F

153

®du3nyecKuii MpakTUKyM I10 TeMe

"NccnenoBaHue ycaoBUi

paBHOBeCHs TBEPJOro Tena,

UMER0ILero OCh BpalljeHus" Win

"KoHcTpyupoBaHue KPOHIITEMHOB U
UET CUJ YIIPYTOCTU" WU

acuér c octn"
"N3yueHrie yCTOWUMBOCTH TBEPZOTrO
TeJia, UMeIoLL[ero 1IoLaab Ornopsl"

https://m.edsoo.ru/O5M1B2R0OV

154

®usnyecKuii MpakTUKyM I10 TeMe
"M3mepeHne UMIyJbca Tesa 1o
TOPMO3HOMY ITyTH" WU
"M3mepeHne CUJBI TITH, CKOPOCTH
MO/IeJTH 37IEKTPOMOOHIS U

https://m.edsoo.ru/S3J0X3N8H



https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/Q2N1Z9F5F

MOILJHOCTY CUJIBI TATU" WIN
"CpaBHeHMEe M3MEeHeHUs] UMITYJ/IbCa
TeJjia C UMITYJIbCOM CUJIbI" WA
"UccnenoBanvie cOXpaHeHUs
HMITyJ/IbCa TIPU YIIPYTOM
B3auMoziericTBUr" win "Vi3mMepeHue
KUHeTUYeCKOU SHepruu Tesa 1o
TOPMO3HOMY ITyTH"

155

®dusnyecKuii MpakTUKyM I10 TeMe
"M3yueHure ©30TepMUUYECKOTO
ripoLiecca (peKOMeH/I0BaHO
HCII0Nb30BaHue LU POBOi
naboparopun)" num "M3yueHue
M30XOPHOTO mporjecca” uium
"W3yuenue n3ob6apHOro mnpoiecca”
nuny "IIpoBepka ypaBHeHHUs
CcoCTOsIHUA"

https://m.edso0.ru/I6C5P7G6C

156

®u3nyecKuil MpakTUKyM I10 TeMe
"N3mepeHue yaenbHOU
TeIVI0éMKOCTH'" Win "VIccnemoBaHue
rporiecca OCTbIBaHUSA BelecTBa"
umn "VccnegoBanye aauabaTHOrO
rporecca" unu "M3yueHue
B3aMMOCBSI3U SHEPrur
Me)XMOJIEKYJIIPHOTO
B3aMMO/IEUCTBUS U TeMIlepaTyphl
KUTIeHUS XKUJKOCTel"

https://m.edsoo.ru/J8BC7B2W8D

157

du3nyecKril MPaKTUKYM 110 TeMe
"V3yyeHrie 3aKOHOMEPHOCTe!

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/K2E2N1C3N
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/I6C5P7G6C

WCIapeHust XUAKocTen" uin
"N3mepeHue yieTbHOM TeryioThI
TiaBjieHus jpaa" win "M3yuenue
CBOMCTB HaChIIIeHHbIX TTapoB" U1
"V3mMepeHue abCO/TIOTHOM
BJI&)KHOCTH BO3/lyXa U OLleHKa
MacChI TTapOB B MOMeIl[eHun".
N3mepenue ko3¢ duiiieHTa
MOBEPXHOCTHOI'O HaTsKeHUS

158

®du3nyecKuii MpakTUKyM I10 TeMe
"HabJtrojeHue npeBpaiiieHust
SHEepPryu 3aps’KeHHOI 0
KOH/IeHCaTopa B SHepPruro
W3/IyuyeHUs cBeTouoa" Wiu
"M3yyeHue rpoTeKaHusl TOKA B
LleMu, cofiep Kallier KoHaeHcaTtop"
wuny "PacnpeiesieHre pa3HOCTH
MOTEHL[MAa/I0B (HaMpsUKeHWs) TIPU
MOC/IeI0BaTe/IbHOM COeIMHEHUHN
KOH/IeHCaTopoB"

https://m.edsoo.ru/D0Z5T3X7H

159

Du3nUecKuil IPaKTUKYM I10 TeMe
"WccneqoBadye CMeIIaHHOTO
COeJJMHeHUs Pe3UCTOPOB" UIU
"M3mepeHue yiebHOr0
COIIPOTUBJ/IEHUS TIPOBOJHUKOB" UIIH
"UccmenoBanve 3aBUCUMOCTU CHJTBI
TOKa OT HalpsDKeHUs JI/Is1 JIaMITbI
Haka/BaHus"

https://m.edsoo0.ru/Y60O7B2K7N

160

du3nuecKuil MPakTUKYM 10 TeMe

https://m.edsoo.ru/K8C6S1K4R



https://m.edsoo.ru/K8C6S1K4R
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/D0Z5T3X7H

"HabsrojeHue 3/1eKTpom3a’ Ui
"M3mepeHue 3apsiga
O/THOBAJIEHTHOT'O MOHA'" WU
"WccnenoBaHue 3aBUCHUMOCTU
COTIPOTHUBJIEHHUSI TEPMOPE3UCTOpa OT
TeMnepaTypsl" win "CHATUe BOIbT-
aMITepHOM XapaKTepUCTUKU Juoza”

Pe3epBHbIi ypok. O6001IeHE U
161 CHCTeMaTH3al[ysl 3HaHUM 110 Teme 1 https://m.edsoo0.ru/C9O1IM5N6EL

"Kunemaruka"

Pe3epBHbIi ypok. O600I11IeHHE U
162 crcTeMaTr3alus 3HaHUM 110 TemMe 1 https://m.edsoo.ru/J3X7B77277

"[JuHamuka"

Pe3sepBHbIi ypok. O6061IeHHE U
163 cUcTeMaTr3aLus 3HaHUM 110 Teme 1 https://m.edsoo.ru/W9Z2G3L5U

"CraTvKa TBepZoro tesa"

Pe3epBHbIii ypok. Obob6mieHve 1
164 CcUCTeMaTr3aLus 3HaHUW 110 TeMe 1 https://m.edsoo.ru/Y8ZO0W2NIC

"3aKOHBI COXpaHeHUs B MexaHUKe"

Pe3epBHblii ypok. Obo61meHne 1
cuCTeMaTH3aLys 3HaHUU 110 TeMe
165 "OCHOBBI 1 https://m.edsoo.ru/D7Q5Y9Y9E
MOJIEKY/IIPHOKVHETUYeCKON
Teopuun”

Pe3sepBHbiil ypok. O6061ieHue 1
cucTeMaTu3alysl 3HaHUM 110 TeMe
"TepmogvHamuka. TerioBble
MallUHbL"

166 1 https://m.edsoo.ru/I9N3R2Q4D



https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/C9O1M5N6L

167

Pe3epBHbIi ypok. O6001IeHE U
CHCTeMaTH3alys 3HaAHUH 10 TeMe

"ArperaTHble COCTOSTHHS BeleCTBa.

®dazoBbie nepexob!”

https://m.edsoo.ru/B5P110S9H

168

Pe3epBHbIii ypok. O60611IeHE U
crcTeMaTr3alus 3HaHUM 110 Teme
"DneKTpruueckoe mosie"

https://m.edsoo.ru/HEH5W3K5X

169

Pe3sepBHbIil ypok. O60611IeH1E U
cucTeMaTHU3aLysl 3HaHUM 110 TeMe
"TTOCTOSIHHBIN 31eKTPUYECKUM TOK"

https://m.edsoo.ru/X8K1U9C2B

170

Pe3sepBHbIil ypok. O6001IeHHE U
cucTeMaTH3alys 3HaHUM I10 TeMe
"ToKHU B pa3/UyHbIX cpefax”

https://m.edsoo.ru/O2E1T1H47

OBLIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

170
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https://m.edsoo.ru/O2E1T1H4Z
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/B5P1I0S9H

11 K/TACC

KosmmuecTBo uacoB

No Jara J/IeKTpOoHHBbIe H(pOBbIe
Tema ypoka KonTtposbubie | IIpakTHuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE PeCypChl
padoThI e paboTbI

B3anmoeiicTBre MOCTOSSHHBIX
MAarHMUTOB U IIPOBOJIHUKOB C

1 POBOA 1 https://m.edsoo.1ru/G5G8C2G9D
TOKOM. MarHuTHoe moe.
['unore3a Amriepa
BekTop MarHUTHOM UHAYKLUH.
ITpyHLMI cynepno3ULin

2 pyHL ynep . H 1 https://m.edsoo.ru/P4Q2U9F4X
MarHMTHBIX 1osed. JInaun
MarHUTHOM UHAYKLUU
MarsuTHoOe 110/1e IPOBOJHHKA C

3 POBOA 1 https://m.edsoo.ru/X4C5V6P3G
TOKOM. OmbIT JpcTega
Cuna Amriepa, eé HarrpaBJIeHUe U

4 P P 1 https://m.edsoo.ru/QOM4X1X6J
MOZYJIb

5 Peluenue 3azau 1 https://m.edsoo.ru/P3Z0LOO0R
IIpuMmeHeHHe 3aKoHa AMIiepa.

6 P P 1 https://m.edsoo.ru/D812U2U00
OreKTpou3MepuTesTbHbIe TIPUOOPHI
Cua JlopeHlia, eé HarpaB/ieHWe U
MOAyb. /IBIKeHre 3apsKeHHOU

7 Ayme. /4 P 1 https://m.edsoo.ru/X604U7R8A
YaCTULbl B OJHOPOJHOM
MarHuTHOM I10j1e
Peitienue 3agau 1 https://m.edsoo0.ru/K910C6Q3C
Pabora cuiel JlopeHija 1 https://m.edsoo.ru/P7E8T0OC8S

10 Pemenue 3amau 1 https://m.edsoo.ru/D8M2R618Q



https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/G5G8C2G9D

MarHuTHOe 1oJjie B BellecTse.

11 deppomMarHeTHKH, napa- u https://m.edsoo.ru/P9M603R7X
JliaMarHeTUKU
OCHOBHbIE CBOMCTBA

12 (eppomarHeTHKOB. [IprMeHeHue https://m.edsoo.ru/Q3Y8U3H5C
(heppoMarHeTHUKOB
Peluienue 3azau ro teme

13 " " https://m.edsoo.rt/M400W8B2A
MaruuTtHoe moJie
Pemenue 3amau no teme

14 " . https://m.edsoo.ru/RSN2I10V4X
MaruutHoe 1oJjie
SIBneHyvie 3/1eKTPOMarHUTHOM

15 nHAyKLud. [1oTOK BeKTOpa https://m.edsoo0.ru/V9X7S809H
MarHuTHOW UHAYKLUU

16 O C uHayKUMM https://m.edsoo.ru/C7Y3Q5D1F
3aKOH 3/IeKTPOMarHuTHOM

17 https://m.edsoo0.ri/E906Q0S4L
vHAykUuu Papazes
BuxpeBoe 3/1eKTprueckoe Irose.

18 P P https://m.edso00.ru/1.9Z22D704]
Toku dyko
D C MHAYKIMY B ABDKYIIUXCS

19 A AYKIL A Y https://m.edsoo.ru/W2J81274G
TPOBO/IHUKAX

20 Perienue 3aiau https://m.edsoo.ru/J1Q9JOB6A

21 IIpaBusio JleHria https://m.edsoo.ru/K3G3Z5X5D
NupyktuBHOCTH. Kartyiika

22 UHAYKTUBHOCTH B LU https://m.edsoo.ru/D6M2P8B2M
TOCTOSIHHOT'O TOKa
fAsnenune camonHaykuuu. 3/1C

23 AYKH A https://m.edsoo.ru/H711C9ES5]

CaMOUHAYKLUU



https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/P9M6O3R7X

24

OHeprusi MarHATHOTO MOJISt
KaTYIIKKU C TOKOM.
OJIEKTPOMarHUTHOE TI0J1e

https://m.edsoo.ru/C5L8EW1D8Q

25

Pemenue 3aau

https://m.edsoo.ru/B8G2R3W3M

26

O06o011IeHMEe U CUCTeMAaTH3al[UsT
3HaHWUM M0 TeMe
"OnekTpogvHaMUKa"

https://m.edsoo.ru/F5F1V2D7C

27

KoHTponbHast paboTa o Teme
"DnekTpogrHaMUKa"

https://m.edsoo.ru/KOT5M2Y 1S

28

KonebaTesnbHast cucTema.
CBobopiHbIe KOJIe0aHUS.
["apMoHUUeCcKHe KoiebaHHst

https://m.edsoo.ru/SBES5HOKGF

29

KuHeMaTtryeckoe ¥ IMHAMAYECKOe
orvcaHre KoyiebaTe/TbHbIX
JIBYDKEHUM

https://m.edsoo.ru/A6S901V4Q

30

SHEPFETI/I‘-IE‘CKOE OItrCaHHe.
BbIBOA AUHAMHWUECKOIr'o OIMMCdHUA
rapMOHHWUYECKUX KoJie0aHMI 13 UX
SHepreTudeCcKoro u
KHMHeMdTHUUYeCKOI'O OITMCaHHA

https://m.edsoo.ru/O4S4H7T5X

31

Amrnymmrtya v dasa KosiebaHui

https://m.edsoo.ru/TOI8C1Y1I

32

[Mepuo/ 1 yacToTa KosiebaHUH.
TTepuos Mastbix CBOOOHBIX
KoJiebaHui MaTeMaTUYeCKOro
MasiTHHKa. [Tepros; CBOOOAHBIX
KoJie0aHHi TPYKMHHOTO MasiTHUKa

https://m.edsoo.ru/U7S4U5V2L

33

3aTyxatomye KonebaHusl.
BeIHY)K/IeHHbIe KOsleOaHMs.

https://m.edsoo.ru/I5D3X5G2P



https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/C5L8W1D8Q

Pe3onanc

34

ABTOKO/IE0aHUS

https://m.edsoo.ru/Z3A8VOM2T

35

Pemenne 3amau

https://m.edsoo.ru/JIW1A1F4P

36

Ypok-KoHbepeHI s
"MexaHuueckre KojebaHus B
MY3bIKa/IbHbIX UHCTpyMeHTax"

https://m.edsoo.ru/HOH4S6K4A

37

O06o006111eHre ¥ cCTeMaTH3al[s
3HaHul 1o TeMe "'MexaHUUecKue
Kos1ebanus"

https://m.edsoo.rt/LOOOD1X9R

38

DJIeKTPOMarHUTHBIE KoJie0aHusl.
KosiebarenbHbI KOHTYD

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna TomcoHa. CBsi3b
aMIUIATY/IbI 3aps/ia KOHeHcaTopa
C aMIIMTY/IO/ CH/IbI TOKA B
KoJsiebaTesTbHOM KOHTYpe

https://m.edsoo.ru/K2F8R9L3D

40

3aKOH COXpaHeHUs SHepruu B
u/ieabHOM KosiebaTeslbHOM
KOHType

https://m.edsoo.ru/O4A0N2Q7R

41

3aTyxarolye 371eKTpOMarHuTHbIe
KosiebaHusl. BeiHYyK/1eHHbIe
3/IeKTPOMarHUTHbIE KoeOaHust

https://m.edsoo.ru/T4TOM5U9D

42

[TepemeHHbIM TOK. Pe3ucTop u
KOH/IEHCATOP B IIeMy TlepeMeHHOT0
TOKa

https://m.edsoo.rt/E1E4R7V5Y

43

KaTYLLIKa MHAYKTHUBHOCTH B LIeTIN
rnepeMeHHOI'o TOKd

https://m.edsoo.ru/X6Z0I5P10

44

3akoH OMa /17151 5/1eKTprUUeCcKor
L[e[I1 [IepeMeHHOr0 TOKa

https://m.edsoo.ru/Y6I8M8K3U



https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/Z3A8V0M2T

MOoIIHOCTb TIepeMeHHOT0 TOKa.
AMIUIUTYHOE U JIeiCTBYO11ee

45 https://m.edsoo.ru/A7M2G9T4J
3HaueHue CUJ/Ibl TOKAa U
HarpsDKeHust

46 Pe3oHaHC B 3/1eKTpUUeCKOM Ljenu https://m.edsoo.ru/TIW3T2P9B

47 Peluienue 3azau https://m.edsoo.ru/FOY4J47.4P
W peanbHbI TpaHchOpMaTop.

48 HponsBoacTBO, repesata n - https://m.edsoo.ru/Y2Q1A4U8R
notpebieHre 3/IeKTPUUeCKOM
SHEepruv
JKOJIOTUYeCKre PUCKU TIPU
TIPOU3BO/CTBE 37IeKTPOIHEPIUH.

49 KyJsibTypa ucrosib30BaHus https://m.edsoo.ru/O6L3K0DOL
3/1eKTPO3HEPIrUH B OBCEJHEBHOMU
JKA3HU

50 Pemenue 3agau https://m.edsoo.ru/A4X6R4Q4F

51 Peluienue 3aau https://m.edsoo.ru/I4E9R7F2G
O06o0011IeHMEe U CUCTEMAaTH3al[Us

52 3HaHWU 10 TeMe https://m.edsoo.ru/R9Y4Q4B2V
"OneKTpoMarHuTHbIe KosiebaHus"
MexaHnueckrie BOJIHBI.

53 XapakTepyuCTUKU MeXaHUUeCKUX https://m.edsoo.ru/Q618ROI7G
BOJHH

54 CBoliCTBa MeXaHUUECKUX BOJIH https://m.edsoo.ru/V3Y3L1K7I

55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/BOL4I6H3L
WHdpasByK U yabTpas3ByK.

56 [ITymoBoe 3arpsisHeHue https://m.edsoo.ru/F8G8O0CIN

OKpY’Karolllei cpefibl



https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/A7M2G9T4J

57

Pe1tienuie 3azau

https://m.edsoo.ru/O2D5B1L0H

58

SJ'IEKTPOMaFHI/ITHLIe BOJIHBI.
I/I311yquI/1e 3JIEKTPOMAarHUTHBIX
BOJIH

https://m.edsoo.ru/Z1J4J3U2M

59

OHeprusi 3/1eKTPOMarHUTHBIX
BoJiH. CBOMCTBA
3/IeKTPOMArHUTHBIX BOJTH

https://m.edsoo.ru/AS5VOF4E7T

60

ITTkaa 3/1eKTPOMarHUTHBIX BOJIH.
ITprMeHeHVe 3/1eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/L.4L.9D8C2P

61

ITpyHLMIIBI paIOCBSI3U U
TesleBUZleHUs1. Paguonokarus.
O/IeKTpOMarHMTHOe 3arpsis3HeHue
OKpY’Karolllel cpefibl

https://m.edsoo.ru/R4T31L.4Z6R

62

KonTposnbHas paboTa 1o Teme
"KonebaHust ¥ BOJTHBI"

https://m.edsoo.ru/I6 T7C3NIG

63

CgeT. 3aKOH NPSIMOJIMHENHOT O
pacrpocTpaHeHus CBeTa

https://m.edsoo.ru/DOI3C5N8P

64

Perienue 3a/1au Ha NpYMeHeHUe
3aKOHa MPSIMOJIMHEHHOT 0
pacrnpoCTpaHeHUs CBeTa

https://m.edsoo.ru/O9N8Y4X4R

65

Otpaxenue cseta. IInockoe
3epkaso. Cepruueckoe 3epkajio

https://m.edsoo.ru/G3P8G0T2Y

66

[Ipenomenue csera.
AOCO/IOTHBIM U OTHOCUTEILHBIN
rokasaTesb npenomsienus. [TonHoe
BHYTpPEHHee OTpaKeHHe.
[IpesesibHBIN YToJ1 MOTHOTO

https://m.edsoo.ru/Q9I503F2]



https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/O2D5B1L0H

BHYTPEHHEr' 0O OTPa’>Ke€HUA

Peiiienue 3d4d4 Ha IpUMEHEHHE

67 3aKOHOB OTpakeHUs 1 https://m.edsoo.ru/A6DOF409A
TpeJjIoM/IEHHs CBeTa
Xop nyueit B npusMe. Jlucriepcus

68 cBeta. C/I0XKHBIN cOCTaB 6eoro https://m.edsoo.ru/Q2P002F4H
cBeta. liBer
JInn3bl. @OKyCHOE pacCTossHUe U

69 https://m.edsoo.ru/A2B2A5X1H
ONTUYeCKasi CU/a JIMH3bI
[TocTpoeHye n300pa>keHU B

70 JIMH3aX U UX CUCTeMax. https://m.edsoo.ru/W5Y6A8H3F
YBenvuueHue JTUH3bI
Perrenvie 3a/1au Ha ocTpoeHue

71 M300paKeHHH, T10/TyUYaeMbIX C https://m.edsoo.ru/C4S1H1Y4A
TIOMOLLIBIO JINH3

72 ['na3 kak onruyeckast cucrema https://m.edsoo0.ru/M8L.4Q8H2D
Perenue 3azau. [1pegesnsl

73 NIPUMEHNMOCTH FeOMeTpHUYeCKOr https://m.edsoo.ru/I5Z7R114B
ONTUKH
CKOpOCTBb CBeTa U MeTO/ibl ee

74 https://m.edsoo.ru/E3Y8U6DON
H3MepeHUst

75 Hucriepcust ceeta https://m.edsoo.ru/V4I18Z3L5R

76 WuTepdepeHius cBeTa https://m.edso00.ru/O1S4W8X9K
KorepeHTHbIe MCTOUHUKH.

77 YcnoBust HabrOIeHUS https://m.edsoo.ru/K2Z0K9S3U
MaKCMMYMOB U MUHUMYMOB

78 Peluenue 3azau https://m.edsoo.ru/R2C2G9L.9S



https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A6D0F4O9A

79 [TpumeHeHre vHTepdepeHIuH https://m.edsoo.ru/B7N6R7PIR

80 Oudpakius ceeta https://m.edso0.ru/02Q3C478U
HudpaxioHHas peléTka.

81 YcoBue Hab/FOZIeHHSI TIaBHBIX https://m.edsoo.ru/Y5X5D1W8P
MaKCUMyMOB

82 Pelienue 3aau https://m.eds00.ru/G8U0S3X8C
[ToriepeyHOCTHL CBETOBBIX BOJIH.

83 https://m.edsoo.ru/L.1A1Y8I81
ITonspusaius ceeta

84 Peluenue 3aau https://m.edsoo.ru/I7U2E3M7K

85 CBeTOBbIe sIB/IeHUS B IPUPOJe https://m.edsoo.ru/K2T9L2Z0F
O06o006111eH1e ¥ CCTeMaTH3aL[Us

86 . B N https://m.edsoo.1/C6Y8K3D3D
3HaHWM 110 Teme "OnTuKa
KonTposbHas paboTa 1o Teme

87 P P https://m.edsoo.ru/POF9V1I2P
«OnTuka»
['paHUIIbI TPUMEHUMOCTH
KJ/IaCCMYeCKOM MeXaHHUKU. 3aKOHbI

88 https://m.edso00.ru/G6M21.6T21
3/1IeKTPOIJMHAMUKHY Y TIPHUHLUT
OTHOCHUTE/IbHOCTU
[TocTynaThl crieljda/ibHOM Teopyuu

89 y o P https://m.edsoo.ru/P6 A3CA4W2K
OTHOCHUTETbHOCTH
ITpocTpaHCTBEHHO-BpeMeHHOU
uHTepBasl. [Ipeobpa3oBaHus
JlopeHuja. ¥ cioBre NMPUUMHHOCTH.

90 PeHl P https://m.edsoo.ru/I0C7P4P0Y
OTHOCUTENTBHOCTh
O/IHOBPEMEHHOCTH. 3aMe/l/ieHre
BpeMEeHU U COKpallleHue /IJTUHbI

91 OHeprust U UMITYJIbC https://m.edsoo.ru/E2W3L5P4N



https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/B7N6R7P9R

pEJIﬂTI/IBI/ICTCKOﬁ YaCTHLIBI

CBs13b Macchbl € SHepruen u

92 VIMITyJIbCOM PeSITUBUCTCKOU https://m.edsoo.ru/D5Z0N7F8G
YaCTULIbl. DHEPrus MOKOosI

93 PaBHOBeCcHOe Terji0Boe UsjyuyeHue https://m.edsoo.ru/B6I6ROH6E

94 3akoH cMelrieHrs BuHa https://m.edsoo.ru/E1MOB2A0N
I'mnotesa M. Ilnanka o kBaHTax.

95 https://m.edsoo.ru/P115H6J3F
DOTOHBI

96 OHeprus ¥ UMITy/bC (POTOHA https://m.edsoo.rt/R6M9OPORIV
®oto3¢pdext. OnbiThl A. T'.

97 b https://m.edsoo.ru/G2P8C3J8Z
CrosnetoBa. 3akoHsbI hoTo3(ddeKTa
YpaBHeHve DVHILITeHHA JJ1s1

98 ¢dorospdekra. "KpacHas rpanuia” https://m.edsoo0.ru/C4C3P5U8K
doTorddekra
Hasnenne ceeta. OmbiTel I1. H.

99 https://m.edsoo.ru/ASE9M7X3N
JleGeneBa

100 BonHoBbIe CBOWCTBA UaCTHI] https://m.edsoo.ru/Y8X4J4A9M
Bonns! fe bpovins. [JnvHa BOIHbI

e Bpoiins u pa3mepsl o6s1acTu

101 Ae bp P P . https://m.edsoo.ru/E1Y1B5Z7G
JIOKa/IM3aLyy JABWKYILenCs
YaCTULIbI
KopnycKynsspHO-BOTHOBOM

102 PryCKyip https://m.edsoo0.ru/N4B0X9Y 87
Jlyanvism

H(pakus 371eKTPOHOB Ha

103 fudpaiyy P https://m.edsoo.ru/LOKSH4E7W
KpHUCTasIax

104 | Cneuvuka Msmeperii b https://m_eds00.r/I0Z9SIAOW

MUKpomupe. COOTHOIIEHUS



https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/D5Z0N7F8G

HeornpezenéHHocTel ['elizeHbepra

105

Pemienue rpadryeckux 3ajau

https://m.edsoo.ru/P2D8Y5T3M

106

Peluienune pacuéTHbIX 3a7a4

https://m.edsoo.ru/ROF6H27.21

107

KonTposbHas paboTa 1o TeMam:
"OcHoBbl CTO",
"KoprnycKynsipHO-BO/THOBOU
Ayamusm"”

https://m.edsoo.ru/O5SW1R8T8J

108

OrbITHI 110 UCCIIEJOBAHKIO
cTpoeHus atoma. [nanetapHas
Mozienb atoMa Pesepdop/a

https://m.edsoo.ru/N2S2T2Q4T

109

IToctynater bopa

https://m.edsoo.ru/V9DIK7GOM

110

Buabl cnektpoB. CrieKTp ypOBHei
SHepruy aroma Bozopoja

https://m.edsoo.ru/S6H9O5N3V

111

CrioHTaHHOE U BBIHYXXIE€HHOE
H3j1IydyeHure CBeTa

https://m.edsoo.ru/P4C1J804M

112

Jlazep

https://m.edsoo.ru/D9P9J8B1K

113

Hyk/ioHHasi Moziesntb siipa
Iefizenbepra-lBaHeHKO. 3aps| U
MaccoBOe YMCJIo sifipa. V30TorbL.
PairioakTHBHOCTD

https://m.edsoo.ru/I8J6K7ES5N

114

3aKOH paZjJM0aKTUBHOI'O pacraza.
CBolicTBa MOHM3UPYIOILIEr0
u3nyvyeHus. Biausive
PaZiIM0aKTUBHOCTH Ha >KUBbIe
OpraHu3Mel. [Jo3zumeTpus

https://m.edsoo.ru/U2W1K6N5N

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
Anepnele cunbl. [Jedekt Maccel
saapa. fAnepHele peakumu. AnepHeie

https://m.edsoo.ru/14021100J



https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/P2D8Y5T3M

peakTtopsl. [Tpobembl
yTIpaBJIsIeMOr0 TEPMOSIIEPHOTO
CUHTe3a. DKOJIOTUUeCKHe aclieKThI
pa3BUTHUSA siZIepHOM SHEePreTUKU

116

MeTo/pl perucTpalyy u
HCCIeJOBaHUS 3/IeMeHTapHBIX
yactull. ®yHJaMeHTaIbHbIe
B3aUMoO/leficTBUs. BapuoHbI,
Me30HbI U JIeTITOHBIL.
[TpencraBnenue o CTaHAapTHOM
Mo/iesid. KBapK-T/it00HHast MO/ie/b

a/IpOHOB

https://m.edsoo.ru/H7W512M8U

117

®dusuKa 3a rpejenamMu
CranpapTHoit Mogenu. TémHast
MaTepusi U TEMHasl SHeprusl.
EauHCTBO pu3nueckor KapTUHbI
Mupa

https://m.edsoo.ru/Z2Q9U3C6Y

118

OTanbl pa3BUTHSI aCTDOHOMUMU.
3HaueHHe aCTPOHOMUHU

https://m.edsoo.ru/NOR8SI1G1M

119

[TprMeHUMOCTb 3aKOHOB (PH3UKU
J1s 00BSICHEHUST IPUPO/IbI

KOCMHUYeCKUX 00beKTOB. MeToibI
aCTPOHOMHYECKUX UCCTeJOBaHUMN

https://m.edsoo.ru/I7Q8F6Q6Y

120

CoBpemeHHbIe OIITUYeCKue
TeJIeCKOIIbI, paZju0Te/IeCKOIIbI,
BHeaTMOC(epHasi aCTpOHOMHUS

https://m.edsoo.ru/C4X0Q6YOW

121

Bup 3Bé3nHoro Heba. Co3Beszus,
sIpKUe 3BE3/Ibl, TJIAHEThI, KX
BU/IIMOE JIBIDKEHHE

https://m.edsoo.ru/N1Z1T9VIK



https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/H7W5I2M8U

122

ConnHeyHas cucteMa. CoJHIIe.
ComnHeuHast aKTUBHOCTb.
Nctounuk sHeprumn CosHLA U
3BE3]

https://m.edsoo.ru/D6X4E3L1E

123

3Bé3/1bl, UX OCHOBHbIE
XapaKTepucTUKU. [lnarpamma
"CrieKTpasibHbIN K/1acc —
CBeTUMOCTB"

https://m.edsoo.rt/E2H6U8P20

124

3Be3/bl I1IaBHOM
MOC/1e/I0BaTe/IbHOCTH

https://m.edsoo.ru/SSHOM6S0V

125

BHyTpeHHee cTpoeHue 3BE3],.
CoBpemeHHbIe TIpe/CTaBIeHusl 0
TPOMCXOXKJAEHUY Y 3BOJIIOLIUU
ConHila 1 3B€371. JTanbl XKU3HU
3BE3]

https://m.edsoo.ru/M3M5Y0C8W

126

Mneunsiii [TyTe — Haia
I''anaktyka. TUIbl raakTHK.
UépHble AbIPHI B s/ipax rajakThK

https://m.edsoo.ru/ESDOC5F6B

127

Bcenennas. Paciimnpenue
BcenenHoi. 3akoH Xab6ma.
Teopus bosbloro B3peisa.
PenvkToBOE M3yueHue

https://m.edsoo.ru/O9REWIY 1Y

128

MacirabHasi CTPYKTypa
BcenerHoii. MeTtaraiakTuka

https://m.edsoo.ru/Q4F3H3L4K

129

HepetéxHbie mpobieMsl
aCTPOHOMHUU

https://m.edsoo.ru/O6N5D0X7M

130

®u3rUeCKuil MPakKTUKYM T10 TeMe
" ccnenoBaHve MarHUTHOTO T0J1ST

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/E6E5G3V9W
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/D6X4E3L1E

TOCTOSTHHBIX MarHuTOB" UK
"WccnenoBaHyie CBOMCTB
(heppoMarHeTUKoB" UK
"WccnenoBaHue 1eMCTBUS
MOCTOSIHHOTO MarHMTa Ha paMKy C
TOKOM"

131

®u3nrueCcKuil MpakTUKYM T10 TeMe
"M3mepenue cusbl Amriepa" Ui
"M3yueHre 3aBUCUMOCTU CUJIbI
Amriepa OT cu/bl TOKA" WIH
"OnpejeneHye MarHUTHOM
WH/YKLIAA Ha OCHOBE U3MepeHusl
cunbl Amriepa”

https://m.edsoo.ru/V7S7N9EF2P

132

®u3nueCcKuil MpakTUKYM T10 TeMe
"ccnenoBaHue siBJE€HUS
3/71eKTPOMarHUTHOM UHAYKIUK"
i "OrnpegesieHre UHAYKLAN
BUXPEBOr0 MarHUTHOTO T0Jig"

https://m.edsoo.ru/P2L3A0D3N

133

dusnyeckuii MpakTUKyM I10 TeMe
"WccnenoBaHue siBJIeHUS
camouHAyKImK'" uim "Coopka
MO/IeJId 371eKTPOMarHUuTHOI O
re’eparopa”

https://m.edsoo.ru/V4AN3VOD9A

134

dusnyecKuii NpakTUKyM I10 TeMe
"V3mepeHue niepuozia CBOOOIHBIX
KoJsieOaHWii HUTSTHOTO U
[IPY>KUHHOI'0 MassiTHUKOB"

https://m.edsoo.ru/T8U7R4X6L

135

®du3NYeCKUH MTPAKTUKYM 110 TeMe
"ITpeobpa3oBaHye SHEPTUU B

https://m.edsoo.ru/G6J5Z1B2E



https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V7S7N9F2P

TIPY’KUHHOM MasiTHUKe"

136

®u3nueCcKuil NpakTUKYM T10 TeMe
"NccnenoBanre nepeMeHHOr0
TOKa yepes 110c/ie0BaTeIbHO
CcoeiMHEHHBIE KOHZIeHCaTOoP,
KaTyIIKYy ¥ pe3sucTop" Wiu
"NccnemoBaHue pabOTHI
HWCTOYHUKOB CBeTa B Lielu
riepeMeHHOr0 ToKa"

https://m.edsoo.ru/D3P8A0X6N

137

dusnyeckuii NpakTUKyM IO TeMe
"N3yueHue napameTpoB 3ByKOBOU
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

®u3nUeCKUil NPakKTUKYM T10 TeMe
"M3MepeHue nokasareJist
TpeJioM/IeHUs CTeK/Ia" Uimn
"TlomyueHre n300pa>keHUs B
cucTeMe U3 IJIOCKOT0 3epKasa 1
JIUH3bI"

https://m.edsoo.ru/H4K414MOK

139

®u3nMUeCKUl NPaKTUKYM T10 TeMe
"WccnenoBaHue 3aBUCMMOCTH
(hoKyCHOro pacCTOsTHUS OT
BellleCcTBa (Ha rpUMepe >KUJKUX
muH3)" wnn "VI3mepeHue
(hOKyCHOTO pacCTOSTHUSI
paccenBaroIUX JIMH3"

https://m.edsoo.ru/H4C3S0K5V

140

®du3MUYeCKUH MTPAKTHKYM 110 TeMe
"Habsropenve audpakiyy,
uHTepdepeHIMY U MOJISIpHU3aLiin
cBera"

https://m.edsoo.ru/N3M1B5H4B



https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/D3P8A0X6N

141

®dusnyeckKuii MpakTUKyM I10 TeMe
"OnpepeneHue UMITYJibCa U
SHEepPryuy peITUBUCTCKUX YaCTHL]
(o dororpadusim TpekoB
3apsUKeHHBIX YaCTUL] B MarHUTHOM
riose)"

https://m.edsoo.ru/FOD5M5H2E

142

®u3nrueCcKuil MpakTUKYM T10 TeMe
"N3mepeHue nocTosiHHOM [11aHKa
Ha OCHOBEe UCCJIe[|0BaHus
dboTosrdpdekra"” unm
"ccnenoBaHye 3aBUCUMOCTH
CUJIbI TOKa Yepe3 CBeTOAUO/, OT
HarpsokeHus"

https://m.edsoo.ru/B6Y 1T9C2U
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®u3nueCcKuil MpakTUKYM T10 TeMe
"WccnenoBadue CrieKTpa
paspekeHHOro aTOMapHOI 0
BOZOPO/ia U U3MepeHue
rocTosiHHOM Puybepra”

https://m.edsoo.ru/T5NOJ9D6N
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®u3nUeCcKuil MpakTUKYM T10 TeMe
"NccnenoBanre paji0akKTUBHOIO
(hoHa ¢ ucnosib30BaHUEM
JosumMetpa" wiu "N3yuenue
riorsioieHust 6eTa-yacTur]
aroMuHyeM"

https://m.edsoo.ru/Q2D701P3J
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®u3rUeCcKuil MpakTUKYM T10 TeMe
"HabsromeHust 38é3qH0r0 Heba
HEBOOPY>KEHHBIM T71a30M C
KCI0JIb30BAHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH Z1J151 OTIpe/iesieHusI

https://m.edsoo.ru/NOXOMOW1P



https://m.edsoo.ru/N0X0M0W1P
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/F9D5M5H2E

T10JI0’KeHHs1 HeOeCHBIX 00BLEKTOB
Ha KOHKDETHYIO /IaTy: OCHOBHbIe
co3Be3usi CeBepHOTro TMOMyIIapust
U SIpKUe 3BE37b1" UK
"Habmopenus B Tesieckor JIyHbl,
T71aHeT, TYMaHHOCTel 1 3BE3/IHbIX
CKOIJIeHui"

146

O06o006111eHMe ¥ cCTeMaTH3alL[s
3HaHuW. Poib Gu3uKY 1
aCTPOHOMHH B SKOHOMHUYECKOMH,
TeXHOJIOTUUeCKOH, COI[HaTbHOM U
3TUYeCKOM cdepax JesiTeTbHOCTU
yesioBeKa

https://m.edsoo.ru/T7S7U5A9F
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O06006111eHMe ¥ CUCTeMaTH3al[s
3HaHUM. Posib ¥ MecTo pU3UKKU U
aCTPOHOMUH B COBPEMEHHOU
Hay4yHOW KapTHWHe MUpa

https://m.edsoo.ru/D3X0E9J8F
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O06o011IeHMEe U CHCTEMAaTH3al[Us
3HaHuU. Posb u3nueckou Teopyun
B (pOpMHPOBaHUM Tpe/ICTaB/IeHUN
0 ¢u3ryecKoit KapTUHe MUPa,
MecTO (pM3UUeCcKol KapTUHbI MUpa
B 00111eM psily COBpEMEHHBIX
eCTeCTBeHHO-Hay4YHbIX
Tpe/iCTaB/IeHUM O TIpUPO/Je

https://m.edsoo0.ru/O9Z3W6E2M
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O06o0111eHMEe U CHCTeMAaTH3al[Us
3HaHuii o Teme "Kunematuka"

https://m.edsoo0.ru/SOX9P3D3B
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O06o011IeHMEe U CUCTEMAaTH3al[Us
3HaHuii o Teme "Kunematuka"

https://m.edsoo.ru/A3P8X2K5G



https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/T7S7U5A9F
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O06o006111eHMe ¥ cCTeMaTH3alL[s
3HaHUM 1o TeMe "JuHaMHKa"

https://m.edsoo.ru/X2C7H4U4X
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O06o011IeHMEe U CHCTEMAaTH3al[Us
3HaHU o TeMe "CraTHKa
TBepZAoro remna"

https://m.edsoo.ru/T7D1M4U7C
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O06o011IeHMe U CUCTeMAaTH3alUs
3HaHUM MO TeMe "3aKOHbI
COXpaHeHusl B MexaHuKe"

https://m.edsoo.ru/W1J3T0D8O

154

O06o006111eH1Ee ¥ CHCTeMaTH3alL[UsT
3HaHUM Mo TeMe "OCHOBBI
MOJIEKY/IIPHO-KUHETUUEeCKOU
Teopun”

https://m.edsoo.ru/F3F6A8Q51

155

O06o00611IeHre ¥ CCTeMaTH3alL[UsT
3HaHuY 1o TeMe "TepMoAMHAMUKA.
TeruioBble MallIUHBL"

https://m.edsoo.ru/T1C9Z6Y9J

156

O06o006111eH1e ¥ CCTeMaTH3al[s
3HaHWM M0 TeMe "ArperaTHbie
COCTOSIHUA BellecTBa. Pa30Bbie
rnepexonbl"”

https://m.edsoo.ru/Y9J8J3B9G
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O06o006111eH1e ¥ cCTeMaTH3al[s
3HaHUM 10 TeMe "DeKTpruyecKkoe
rosne"

https://m.edsoo.ru/P3V2N4G7Q

158

O06o011IeHMEe U CHCTeMAaTH3al[Us
3HaHUM o TeMe "TloCTOSIHHBIN
3/1eKTPUYECKHi TOK"

https://m.edsoo.ru/R1IE6M5LOT

159

O06o0011IeHMEe U CHCTEMAaTH3al[Us
3HaHu o TeMe "Toku B
pas/IMuHbIX cpenax"

https://m.edsoo.ru/H1K3Q2Q4W



https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/X2C7H4U4X
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O06o006111eHMe ¥ cCTeMaTH3alL[s
3HaHMI 110 TeMe "MarHuTHoe
nomne"

https://m.edsoo.ru/W5D2V6S7W
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Pe3sepBHbIi ypok. O60011IeHHe 1
cUcTeMaTHr3alus 3HaHUM 110 Teme
"OneKTpoMarHuTHasi UHAyKLus"

https://m.edsoo.ru/B3F705C1F
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Pe3sepBHbIi ypok. O60011IeHIEe 1
CHCTeMaTH3al[ysl 3HaHWUM 110 TemMe
"MexaHuueckue KosebaHusa"

https://m.edsoo.ru/E1Y1A2HIL

163

Pe3epBHbIii ypok. Obo61meHre 1
cucTeMaTH3alys 3HaHUM TI0 TeMe
"DIeKTPOMarHUTHLIE KosieOaHus"

https://m.edsoo.ru/F8S9P7F8V

164

Pe3epBHblii ypok. Ob061eHre 1
cucTeMaTu3alys 3HaHU| 10 TeMe
"MexaHuuecKue u
3/IeKTPOMarHyWTHbIe BOJIHbI"

https://m.edsoo.ru/I7R6C5M4A

165

Pe3epBHbIii ypok. O0001IeH1E U
cucTeMaTU3alysl 3HaHWH TI0 TeMe
"Onuka"

https://m.edsoo.ru/M4W5I5R8V

166

Pe3epBHbIii ypok. O60011IeH1E U
cucTeMaTU3alysl 3HaHUH TI0 TeMe
"OcHoBbl CTO"

https://m.edsoo.ru/V9Z5U6P9N

167

Pe3sepBHbIN ypok. O60011IeHre 1
cUcTeMaTHr3alus 3HaHUM 110 TemMe
"KoprnycKynsipHO-BO/THOBOM
Ayanusm"

https://m.edsoo0.ru/O2U5X7K4Q

168

Pe3sepBHbIi ypok. O60011IeHre 1
CHCTeMaTH3allys 3HaHUH 110 TeMe

https://m.edsoo.ru/U1Q9R3S8P



https://m.edsoo.ru/U1Q9R3S8P
https://m.edsoo.ru/O2U5X7K4Q
https://m.edsoo.ru/V9Z5U6P9N
https://m.edsoo.ru/M4W5I5R8V
https://m.edsoo.ru/I7R6C5M4A
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/W5D2V6S7W

"®du3uka aroma"

Pe3sepBHbIN ypok. O60011IeHHe 1
CHCTeMaTH3allys 3HaHHUH 110 TeMe

169 N 1 https://m.edsoo.r/BOY 1C2P3Q
®du3MKa aTOMHOIO si/ipa v
3/7IeMeHTapHbIX YacTuly"
Pe3sepBHbIi ypok. O60611IeHHEe 1
170 cUCTeMaTHr3aLus 3HaHW 10 Teme 1 https://m.edsoo.ru/SSR2WIF7G
"DneMeHThI acTpoU3nKu”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME



https://m.edsoo.ru/S5R2W9F7G
https://m.edsoo.ru/B0Y1C2P3Q




IIPOBEPSIEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMBI10 K/TACC

Kopg,
NpoBepsieMoro
pe3y/bTara

10.1

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAThl 0CBOEHHS 0CHOBHOM
oOpa3oBaTe/IbHON MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

[leMOHCTPUpOBATh Ha MpUMepax poJjib U MecTo (U3MKU B (POPMHUPOBAHUU
COBpEMEHHOW HayYHOW KapTHHbI MUPa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPaKTUUECKOU [1eITeTbHOCTH JIF0|er

10.2

YuuThIBaTh TpaHUIlbl MPUMEHEHUs] HW3YUYeHHbIX (U3NUYECKUX Mo/ieseid:
MaTepuasibHasi TOUKa, MHepLyaibHasi CUCTeMa 0TCUéTa, abCOIOTHO TBEPAOE
Tes0, U/leaJIbHbIM ra3; MO/ie/id CTPOeHUSsI ra30B, )KUAKOCTeN U TBEP/BIX Tell,
TOUEUHBIHN 3/IEKTPUUeCKUI 3apsif] — TIPU pellieHuH Gu3nYecKux 3a1au

10.3

Pacrio3HaBath (przndeckue siBjieHUs (TTPOLeCChl) U OOBSCHITH UX HA OCHOBE
3aKOHOB MeXaHWKH, MOJIEKY/IIPHO-KUHETUUeCKOM TEeOpHUM CTPOEeHUs
BellleCTBA M  VIEKTPOJVHAMUKU: paBHOMEPDHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEMHOe  JIBWKeHHe, CBOOOJHOe TajieHWe Tesl, ABIKEHHe I10
OKPY)KHOCTH, WHepIUs, B3auMojieiicTBue Tes; Auddy3us, OpoyHOBCKOe
JBIDKeHVe, CTPOeHUe XXKUJKOCTe W TBEPBIX Tesl, u3MeHeHrne 00béMa Tes
IpU HarpeBaHuM (OXJI&XKZAEeHWU), TeIUIOBOe paBHOBeCHe, HCIIapeHue,
KOH/ZIeHCaLys1, TyIaB/ieHre, KpUCTa/uIh3aliys, KUIeHue, BIa)XKHOCTh BO3/yXa,
TMOBBILLIEHHE /laB/IeHus ra3a IIPYU ero HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b
MeXX/Jly rapaMeTpaMH COCTOSIHMS rasa B M30IpoLieccax; 3JIeKTpr3aLus TeJ,
B3aUMO/IeMCTBUE 3apsiJj0B

10.4

OmnuceiBaTE MeXaHUUYeCKoe ABDKEHHWE, MCII0J/Ib3YyA Cl)I/IBI/ILIECKI/Ie BeJIMUYHHBI:
KOOpJAHWHaT4, I1yTh, epeMenieHrue, CKOpoCTb, YCKOPpe€HHUE, MaCCa TeJla, CHJld,
HUMITYJIbC  TeJld, KHHETHUUeCKasd >SHeprud, TII0TeHLUWa/IbHad  SHEepPrus,
MeXaHHn4yeckasd pa60Ta, MeXdHUYeCKasd  MOIHOCTL; TIIpU  OIMMKMCAHUU
MpaBHU/IBHO TPdKTOBATb Cl)l/I3I/IT—IECKI/II‘/JI CMBIC/T UCIIOJIb3YEMBIX B€J/IMYWH, HUX
o003HaueHus u eIMHUIIbI, HaXOIWUTb q)OpMy'JIbI, CBA3bIBAIOIIIME OdHHYIO
Q)HBH‘JGCKyIO BE€/IMUMHY C APYTUMH BeJIMUMHAMHU

10.5

OrnuceiBaTh M3y4YeHHbIe TeIJIOBble CBOMCTBA Te/l W TeIUIOBbIE SIBJIEHUS,
WCTO0JB3ys (hr3UuecKre BeJMUMHBI: IaB/ieHHe Ta3a, TeMIlepaTypa, CpeHsis
KUHeTUYecKast SHeprus Xao0TUUeCcKOro JIBIDKEHUSI MOJIEKYI,
CpelHeKBaJpaTUUHasi  CKOPOCTb  MOJIEKY/J,  KOJWUYEeCTBO  TeIIOThl,
BHYTPEHHsIs 3Heprusi, pabora rasa, KO3(QQULMEHT I0JIe3HOrO eHCTBUS
TEeTJIOBOTO JIBUTaTeJisl; MPY OMUCAaHWUU TPaBUIBLHO TPAKTOBaTh (hHM3UUeCKui
CMBIC/T UCTIONb3yeMbIX BeIMUWH, UX 0003HAueHUs U eJUHMIIbI, HaXOAUThb
(dbopMmysibl, CBs3bIBalOllMe AAHHYH (U3NUECKYI0 BeJUUMHY C APYTUMHU
Be/IMYMHaM

10.6

OnuceiBaTh HN3y4Y€E€HHbIE 3JIEKTpUUECKHE CBOMCTBA BelleCcTBa u
3JIEKTDUUECKHE SABJIEHUSA (npoueccm), HCI0JIb3YyA Cl)I/ISI/I‘—IECKI/Ie BeJIMUMHBI:




5/IeKTPUYECKUM  3apsifi, 3JIeKTpUYecKoe T10jie, HamnpsyKEHHOCTb —TOJIS,
MOTeHLIMas, pa3HOCThb MOTEHLIMA/IOB; NIPU OMKUCAaHWY MPaBUIbHO TPAKTOBATh
¢bu3nUecKnii CMBICT UCIIOJ/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHUs U eUHULIbI;
yKasbiBaTb (DOpPMyJibl, CBSI3bIBAIOLME [AHHYI0 (PU3NYECKYI0 BeIUUUHY C
JPYTMMU BeJIMYMHAMU

10.7

aHa/M3MUpOBaTh (hH3UUecKre MPOoLeCChl U SBJIeHUs], UCTIONb3ys (hrU3rudecKre
3aKOHBbI U TIPUHLIMIILI: 3aKOH BCceMupHOro Ttsarotenus, I, II u III 3akoHBI
HbloTOHa, 3aKOH COXpaHeHUs MeXaHW4YeCKOW SHepruu, 3aKOH COXpaHeHUs
WMITy/IbCa, TIPUHLMAI  CYyTeprio3svuliud CWI, TIPUHLWII paBHOIPaBUS
WHepLHA/JbHBIX CUCTEM OTCYETa; MOJIEKYJIAPHO-KUHETUUECKYH) TEeOPHUI0
CTpPOeHHUsI BellleCTBa, Ta30Bble 3aKOHbI, CBS3b CpeJHel KHWHeTUYeCKOu
SHEPTMM TETUIOBOTO ABMXKEHWsST MOJIEKYT C abCOJIIOTHOM TeMIiepaTypou,
MepBbIii 3aKOH TEePMOJMHAMUKH; 3aKOH COXpaHeHUs] 3/eKTPUUYeCKOro
3apsifia, 3akoH KyroHa; mpu 3TOM pas3ivuaTh CJIOBECHYH (DOpPMYIUPOBKY
3aKOHa, ero MaTeMaTHUeCKoe BbIpa’KeHHe W yCJIOBUs (TpaHUIlbl, 06/1acTi)
TIPYMEeHUMOCTH

10.8

OOBSICHATb OCHOBHBbIE TIDUHLUIMBI AEWCTBUSI MalllMH, TPUOOpPOB U
TEXHUUECKWX  YCTPOWMCTB; pa3idyaTth ycjioBus UX  0Oe30macHOro
WICTI0/Ib30BaHus1 B TIOBCEJTHEBHOM »KM3HU

10.9

BBINOMHATL 3KCIIEPUMEHTBI 10 MCC/Ie/JOBAaHUI0 (U3UUECKUX SIBJEHUH U
TIPOLIECCOB C MCIIO/Ib30BAHMEM TMPSIMBIX Y KOCBEHHBIX U3MEPEHHI; PU TOM
dopmynupoBathk TipobseMy (3aauy) U TMIOTe3y yueOHOTO 3KCIepUMeHTa,
cobupaTh YCTaHOBKY W3 TPe/JIOKeHHOTO 000pY/I0BaHUs, MPOBOAUTE OIIBIT
1 GOpPMy/MPOBAaTh BHIBO/IBI

10.10

OcyH_[eCTBJ'IHTb npsAMbie XU KOCBEHHLIE H3MeDEHUSA Cl)I/IBI/I‘—IE‘CKI/IX BeJ/IMUMH,
Ipru 3TOM B]:IGI/IpaTb ONTHUMAa/IbHBIM CII0C00 HN3MepeHUs KW HCII0J/Ib30BATh
HN3BeCTHbIe METO/bI OLIeHKH HOFpeHJHOCTeﬁ I/IBMEPEHI/Iﬁ

10.11

UccnemoBaTh  3aBUCMMOCTU  MeXAY  (PU3MUECKUMM  BeIUYMHAMM  C
WCTO/Ib30BaHWEeM TIPSMbIX H3MepeHHWi; TMph 3TOM KOHCTPYMPOBaTh
YCTaHOBKY, (UKCUpPOBaTh  pe3y/bTaThbl  TOJYyUeHHOW  3aBUCUMOCTH
Gbu3MUeCKUX BeJMUMH B BHUe Tabmui] U rpadukoB, /eaTh BLIBOZABI 1O
pe3yJibTaTaM UCC/IeJ0BaHuUs

10.12

CobrofaTh mpaBuia 6e30MacHOro Tpy/ia Mpy NMPOBeIeHUH UCC/IeJOBAHUH B
paMKax yueGHOro 3KCIiepuMeHTa, yueOHO-UCCIeI0BaTeIbCKOW U TIPOEKTHOM
JIeATeIbHOCTH C  MCIIO/b30BaHWEM  H3MEpPUTe/IbHBIX ~ YCTPOWCTE U
71abopaTOpPHOTO 000PYOBaHMS

10.13

Pemath pacuéTHble 3aauM C SIBHO 3a/laHHOM (PU3MUecKod Mojenblo,
WCTI0JTb3Y$l (pM3HUecKre 3aKOHbI U TPUHLIUILI; HA OCHOBE aHa/iv3a yC/I0BUs
3a/laudl BbIOMpaTh (PU3NUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BeJTUAUUHBI
u (opMysibl, HeoOXOAWMBbIE /i1 €€ peIlIeHusi, TPOBOJUTh PaCUEThl U
OLIeHHMBAaTh PeabHOCTb MOJTyUeHHOTO 3HaueHusl (Pr3UUeCcKoi BeJTMUMHbI

10.14

Pematsb KaueCTBeHHbIe 3a/iauu: BBICTPAKWBATH JIOTU4YeCKH




HEerpOTHBOPeUMBYIO 1IeT0YKY pPAacCyKJeHHWN C Oropoid Ha U3yueHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U hU3nUecKre siBJIeHUs

10.15

Wcronp30BaTh  TpPW  pellleHWH  y4eOHbIX — 33lad  COBpeMeHHbIe
MHPOPMAaLIMOHHbIEe ~ TEeXHOJIOTMU  JJii  TIOWCKa, CTPYKTYPUPOBaHUS,
VHTeprpeTald U TpejCcTaB/ieHuss y4yeOHONW U  HayuHO-TIOMYJISIPHOM
WHpOpMaLMK, TIOMYYeHHOM U3 pa3/UyHbIX MCTOUHUKOB; KPUTHYECKU
aHa/IM3UpOBAaTh M0/y4aeMyto UH(OpMaL1IO

10.16

[TpuBOAUTL IPUMEPHI BK/IaZia POCCUHCKUX U 3apy0e)KHbIX YUEHBIX-(DHU3UKOB
B pa3BUTHe HayKu, OObBsiCHEHHWe TIpOLIeCCOB OKpY’Kalollero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Vcrnomnb30BaTh TeOPeTUYECKUE 3HAHUS MO (U3UKe B TIOBCEHEBHOM YKU3HU
s obecrieyeHust Oe3omacHOCTM TpW  obOpaijeHWd C TipubopamMul |
TeXHUUECKUMH YCTPONCTBaMH, [Jisi COXPAHEHHUs 3[[0POBbsl U COOJIFO/IeHUS
HOPM 3KO0JIOTUUECKOTO MOBe/IeHHsI B OKPY>Kalolleld cpefie

10.18

PaGoTaTh B TIpymnme C BBIMOJHEHHEM pa3/IMUYHbIX COL[HA/IBHBIX pOJIe,
TUIaHKPOBaTh PabOTY TPYMIbI, PaljMOHAILHO PACTIPe/ieNATh 003aHHOCTU U
TUIaHUPOBaTh JIeATeNIbHOCTb B HECTAHJAPTHBIX CHUTYalWsX, aJleKBaTHO
OlIEHWBAThb BK/QJ, Ka&XKAOr0 W3 YYaCTHUKOB TPYIILI B  pelleHHe
paccMaTpuUBaeMoi MpoOIeMbI

11 K/TACC

Kopg
npoBepseMoro
pe3yJbTaTa

11.1

IIpoBepsiemble MpeJMeTHBIE Pe3y/IbTAThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero o01ero 00pa3oBaHus

[leMOHCTPUPOBaTh Ha MpPHUMeEpPax poJib U MeCTo (PU3UKU B (POPMHUPOBAHUU
COBpeMEeHHOUW HayuyHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOU TeXHUKU
YU TEeXHOJIOTHH, B TPaKTHUeCKOW JesTe/IbHOCTU JIOfield, I[eJIOCTHOCTh U
eIMHCTBO (pM3MYEeCKOW KapTUHBI MUpa

11.2

YuuThIBaTh rpaHULIbl TIDUMEHEHHA HN3YUYEHHbIX Cl)I/IBI/I‘-IeCKI/IX MO,Z[E]IGI\/‘II
TOUEUHBIN f-)JIeKTpI/IquKI/II‘/JI 3apdaj, d4epHad MOJe/Ib daTOMd, HYK/IOHHAada
MOJeJ/Ib aTOMHOI'O A/ipa IMpU pelleHrnn (1)I/IBI/I‘JQCKI/IX 3aia4d

11.3

Pacnio3HaBaTh u3nueckue siBjieHUs (MPOLECChI) U 00BSICHATh UX HAa OCHOBE
3aKOHOB  3/IeKTPOJIMHAMHWKU U KBAaHTOBOM (DU3UKHU: 3/eKTpruuecKas
TIPOBOAIMMOCTh, TErJIOBOe, CBETOBOe, XMMHUUECKOe, MarHUTHOe JeuCTBUs
TOKa, B3aUMO/IeliCTBHEe MarHUTOB, 3JIeKTPOMAarHUTHasi UHIYKIUS, [eHCTBUe
MarHUTHOTO TIOJiA HAa TPOBOJHMK C TOKOM U [BWKYIIUNCA 3aps,
3/IeKTPOMarHUTHbIE Kosie0aHuUs u BOJIHBI, TIPSIMOJTUHEeHOe
pacripocTpaHeHHWe CBeTa, OTpakeHWe, TIpejioM/ieHre, WHTepdepeHLus,
Tudpakiys U MosSpy3aliyisi CBeTa, AUCIIePCHUs CBeTa, (HOTO3TeKTpUUeCKUit
3¢ dekT (hoTo3ddeKT), cBeTOBOe ZilaBieHHe, BO3SHUKHOBEHHE JIMHeNUaToro




CIIeKTpa dTOMd BOOOpOAa, eCTeCTBeHHasd u HNCKYCCTBE€HHAsA
PaarOaKTUBHOCTb

11.4

OnuchiBaTh M3yueHHbIe CBOMCTBA BellleCTBa (37eKTpUUECKHe, MarHUTHBIE,
ONTHUYEeCKHe, 37eKTPUUECKYH0 TIPOBOAUMOCThH pa3lMUHbIX Cpell) W
3/IeKTPOMarHUTHbIe ~ siBJieHUsT  (TIPOLIeCChl), HWCIOJB3ys  (pu3nueckue
Be/TMUMHBI: 7IeKTPUUYECKUH 3apsij], CHIa TOKa, 3/IeKTPUUeCKoe HarpsbKeHue,
3/IeKTPUYeCKOoe COTPOTHBJIeHHWe, pa3HOCTh ToTeHIManoB, I/C, paborta
TOKa, WHAYKLUMS MarHUTHOrO mons, cuia Awmnepa, cuia JlopeHia,
VHAYKTUBHOCTb KaTYyILIKH, SHEPrysl 3/IeKTPUUECKOr0 M MarHUTHOTO TI0JIeH,
Tepyo/; ¥ YacTora KosiebaHuil B KosiebaTellbHOM KOHTYpe, 3apsii U Cua
TOKAa B TIpollecce TapMOHHUYECKUX 3eKTPOMarHUTHBIX —KoJyieOaHUH,
(GoKyCcHOe pacCTossHWe U ONTUYecKas Cuaa JMH3bI; TPU  OMMCAHUU
MPaBWIbHO TPAKTOBAaTh (M3UUYECKUN CMBICJI UCMOb3yeMbIX BeIUUWH, KX
0003HaueHUsT U eJUHULIbI; yKa3biBaThb (hOPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
br3MUeCcKyro BeIMUMHY C APYTHMH BeJTMUMHaAMU

11.5

OnuceiBaTh H3ydeHHble KBaHTOBble SBJIEHUS U IIPOLIECCHI, HCIO/b3Ys
(u3nyeckre BeJIMUYMHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, /IJIMHA BOJIHBI
Y YacToTa CBeTa, SHepPrusi U HMIIYJbC (POTOHA, MepUoJ, Iosypacrnaza,
SHeprusi CBSI3W aTOMHBIX siiep; NpU OMNUWCAaHUM [PaBWIbHO TPaKTOBAThb
¢bU3MUeCcKUii CMBIC/T UCTI0/Ib3yeMBIX BEJIMUMH, UX 0003HaUeHHUs U eJUHULIBI;
yKa3blBaTb ()OPMYJIbl, CBSI3bIBAlOLME [AaHHYIO (PU3MUECKYH0 BEeJIMYMHY C
JPYTYMMH BeJIMUMHAMMU, BBIUMC/ISATE 3HaueHne (hPU3M4YeCKOi BeJTMUMHbI

11.6

Amnanv3vpoBath ¢u3nyecKye TpOoLecchl U siBJIeHUs], UCII0Jb3ys pU3nuecKre
3aKOHbl W TIPUHLMIIBL: 3akKoH OMa, 3aKOHBI T0C/e/[0OBaTebHOTO U
Triapa’suie/IbHOTO COeIMHeHUs TIPOBOJHUKOB, 3aKOH [I>koyrnst — JleHIja, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKIUH, 3aKOH TIPSIMOJIMHEMHOTO pacIlipoCTpaHeHuUst
CBeTa, 3aKOHbI OTPa)KeHUsI CBETAa, 3aKOHbBI MPeJIOM/IeHHsI CBeTa, YpaBHEHHe
OuiHiTelHAa Ay poroaddekTa, 3aKOH COXpaHEHHUsI SHEPruu, 3aKOH
COXpaHeHUsl UMITYJIbCa, 3aKOH COXPaHEeHHs 3/IeKTPUUeCKOTo 3apsijja, 3aKOH
COXpaHeHUsI MaCCOBOTO YMCJ/a, MOCTysaThl bopa, 3aKOH pafln0aKTUBHOTO
pacrazia; MpU 3TOM pa3/dyaTh CIOBECHYI0 (GOPMYIHMPOBKY 3aKOHa, €ro
MaTeMaTHUeCKoe  BbIpaKeHWe U yCIOBUS  (TpaHUIbI,  00/1acTH)
TIPUMEHUMOCTH

11.7

OrnpeseniATb  HampaB/eHWe BeKTOpa WHAYKLUM MarHWTHOTO IO/
MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa u Cuibl JIopeHija

11.8

CTpouTh ¥ OMMCHIBaTH WU300pakeHHe, CO3/aBaeMoe TUIOCKHM 3epKajioM,
TOHKOU JIMH30HU

11.9

BLINOMHATE 9KCIIEPUMEHTBI 110 UCCe[JOBaHMIO0 (U3NUeCKUX SIBJIEHUNA U
TIPOLIECCOB C MCIO/Ib30BAHKEM TMPSIMBIX U KOCBEHHBIX M3MepPeHUit; MPU 3TOM
¢dopmyupoBathk MpobsieMy (3aZiauy) U TUIOTe3y yueOHOTrO 3KCIIepUMeHTa,
cobupaTh YCTaHOBKY U3 Tpe/JIoyKeHHOTo 000py/i0BaHUsl, POBOAUTE OIIBIT
Y GOpMy/HMPOBaTh BHIBO/IBI

11.10

OCYLHECTBHHTL MpsAMbIe WM KOCBEHHbLIE H3MEPEHUS Cl)I/IBI/I‘—IECKI/IX BeJIMUYMH,




mpru 3TOM BbI6I/IpaTI:> ONTUMA/bHBIA CIIOCO0 HN3MepPeHHUs KW HCII0JIb30BATh
HN3BeCTHbIe METO/AbI OLI€eHKH HOFpELLIHOCTEﬁ H3Mep6HHﬁ

11.11

VccnepoBaTh 3aBUCMMOCTH  (PM3MUECKHWX BeIMUMH C UCIOIb30BaHUEM
NPSIMBIX M3MEepeHUI; MPU 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (PUKCHUPOBAaTh
pe3yJibTaThl IOTY4YeHHOM 3aBUCUMOCTH (PU3UUECKUX BeJMYMH B BHJE
TabmLl ¥ rpadUKoB, enaTh BEIBO/BI 10 pe3y/ibTaTaM UCC/e/J0BaHus

11.12

Cobsrozate mipaBusia 6€30MacHOTO TPy/ia TPH MPOBe/IeHUH UCC/IeJOBaHUI B
paMKax yueOHOTO IKCTieprMeHTa, yueOHO-HCC/ieJ0BaTe/TbCKOM U TIPOeKTHOM
JeITeTbHOCTH € WCIIO/b30BAaHWEM  WU3MEPHUTEbHBIX ~ YCTPOMCTB U
nabopaTtopHoro o60py/i0BaHus

11.13

PemaTh pacuéTHble 3alauM C SIBHO 3a/laHHOM (PU3MUecKodl Mojenbio,
WCIIO0JTb3Ysl (M3HUecKre 3aKOHbI U TIPUHLIUILI; HA OCHOBE aHa/K3a yC/IOBUsI
3a/laud BbIOMpaTh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (GU3NUECKHEe BeJTAUUHBI
U (opMysibl, HeOOXOAWMBbIE /i1 €€ peIlIeHusi, TIPOBOJUTh PAaCUEThl U
OLIeHHMBAaTh PeasbHOCTh MOJ/TyUeHHOTO 3HaueHusl (Pr3UUeCKoi BeJTMUMHbI

11.14

Pematb KauyeCTBEeHHbIe 3a/laum: BBbICTPaNBaTh JIOTUUEeCKU
HEeMpOTHBOPEUMBYHO 1IeTI0YKY pAaCcCyK[EeHHWH C OINopold Ha H3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (U3nUecKre sIBJIeHUs

11.15

Wcronp30BaTh  MpU  pellleHWH — y4eOHbIX  33lad  COBpeMeHHbIe
VH(QOPMAalLIMOHHble ~ TeXHOJIOTMU  JJI1  TIOWCKa, CTPYKTYpPUPOBaHUs,
VHTEepIIpeTallMi W TpeJCTaBeHus yueOHOW ¥  HAy4HO-TIOMYJ/ISIPHOM
VHpOpMalLMy, TIOJYyYeHHOM W3 pas3/IUyHbIX MCTOUHMKOB; KPUTHYECKU
aHa/IM3UPOBAaTh M0JIyyaeMyr UH(pOPMaL1o

11.16

OOBSICHATE TIPUHLIMITBI  IEMCTBUS MAIlMH, MPUOOPOB W TEeXHUUECKUX
YCTPOMWCTB; pa3nvuaTh YCJIOBUS MX 0e30MacHOTO WCIIO/Ib30BaHUS B
TIOBCEe JHEBHOM »KU3HU

11.17

[TpuBOAUTE TIPHUMeEPHI BK/IaJja POCCUNCKUX U 3apy0eKHBIX YUEHBIX-(U3UKOB
B pa3BUTHe HayKu, B OOBsICHEHHE TIPOLIECCOB OKPY)KAKOIL[ero MHpa, B
pa3BUTHE TeXHUKU U TeXHOJIOTUN

11.18

Vcnonb3oBaTh TeopeTHyecKue 3HaHUs MO (M3MKe B MOBCEIHEBHOW YKU3HU
st obecrieyeHrsi Ge3omacHOCTH 1pu  obpailjeHMd C TipubopamMu U
TeXHUUECKUMH YCTPOMCTBaMH, [Jii COXpaHeHUsl 3/[0pPOBbs U COOJIFOJeHUs
HOPM 5K0JIOTUYECKOT0 ITOBeIeHUs] B OKpY KalolLlel cpefie

11.19

PaGoTatb B Trpymme C BbLINOJHEHHEM pa3/IMUHbIX COIMAIBHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibI, PAllMOHAIBHO pacrpezessaTh 003aHHOCTH U
TJIAHUPOBATh JesiTeJIbHOCTh B HECTaH[JAPTHBIX CUTYalUsX, aJeKBaTHO
OlleHMBaTh BK/IaJi KaXAOrO0 U3 YUaCTHUKOB TPYIIbI B  pellieHHe
paccMaTpuBaeMoi ITpoOieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop Kop nposepsiemoro

pa3jesia 3J/IEMEeHTa

HpOBEpﬂEMbIE 3JIEMEHTHI CO/€PIKAdHUSA

OU3NKA N METO/JbI HAYYHOI'O [IO3HAHUSA

1.1

@dusrka — Hayka O mpupoge. HayuHble meTOnbl
TIO3HAHMS OKpY’Karolero Mypa. Pomb skcriepumeHnTa
M Teopuu B IIpollecce II03HAHUS TPUPOJBIL.
OKCrepuMeHT B Gpu3uKe

1.2

MopenvipoBaHue bu3nyeckux  sIBJIeHUU u
npouieccoB. Hayunbele runoressl. ®Pusnueckue
3aKOHbl W Teopud. ['paHuLbl TPUMEHUMOCTU
¢u3nyeckUx 3aKOHOB. [IpUHLIMIT COOTBETCTBHUSL.
Poib u Mecto ¢Qusuku B (popMHpOBaHUM
COBPEMEHHOM  HAyUHOM KapTHMHbI  MHUpa, B
NIPaKTUYeCKOU JleTe/IbHOCTH JII0/ler

MEXAHUKA

KNMHEMATUKA

2.1.1

Mexanuueckoe  gBrKeHHe.  OTHOCUTe/ILHOCTb
MexaHU4yeckoro AwkeHus. (CucremMa OTCUéTa.
TpaekTopus

2.1.2

[Tepemertienne, CKOpPOCTb (CpefHSII  CKOPOCTb,
MTHOBEHHasi CKOPOCTh) U YCKOPEeHHEe MaTepraibHOU
TOUKH, UX TPOEKIUH Ha OCH CUCTEMbI KOOD/WHAT.
Crno>keHue TiepeMeILeHui 1 CJI0)KeHe CKOPOCTel

2.1

2.1.3

PaBHOMepHOe U paBHOYCKOpPEHHOe MPsSIMOJIMHeNHHOe
aBwKeHue. ['padmky 3aBUCMMOCTM KOOpZMHAT,
CKOpPOCTH, YCKOpeHusi, TyTH U T[epeMeLleHus
MaTepHuabHOM TOUKHU OT BpeMeH!

2.1.4

CBobosiHOe TIafieHHe. Y CKopeHre CBOOOJHOTO
Ta/IeHust

2.1.5

KpuBosnHetliHoe JBU)KEHUe. PaBHOMepHOE
[BIDKEHWe MaTepualbHOM TOUKW IO OKDPY>XHOCTH.
YrioBasi CKOPOCTb, JIMHeWHasi CKopocTh. [lepuoa u
yacToTa. LleHTpoCcTpeMuTeIbHOE YCKOpeHHe

2.1.6

TexHuueckue YCTPOI‘/JICTBEI: CIMUAOMEeTDp, [ABH>KeHHEe
CHapA40B, LielTHbIe 1 peMEHHEIE I1epeaadyn

2.1.7

[TpakTrueckre paboThl. V3mepeHre MrHOBEHHOM




ckopoctd. MccnefpoBaHue COOTHOLUEHUSI MEXIY
My TSAMU, MIPOK/IeHHBIMU TesoM 3a
rocsiefioBaTe/lbHble paBHbIE MPOMEXYTKH BpeMeHU
NpU PaBHOYCKOPEHHOM [IBWJKEHWM C HayalbHOU
CKOPOCTbIO, paBHOW Hy/t0. V3yueHue [ABMKEeHUS
11apyKa B BSI3KOW >KUAKOCTH. V3yueHUe ABM>KeHUs
Tesia, OpOILIeHHOT0 TOPHU30HTATbHO

2.2

IVHAMUKA

2.2.1

[MpuHuun ortHocuTenbHOCTU ['anmunesi. [lepBbii
3aKOH HbroToHa. VIHepLjaibHble CUCTEMBI OTCUéTa

2.2.2

Macca Tena. Cuna. [IpyHLUI CynIeprio3suiuu CUiI

2.2.3

BTopoii 3akoH HeloTOHa /151 MaTepuaibHON TOUKU B
vHepuuanbHOU cucteme otcuéta (MCO). Tpetwmii
3akoH HbI0TOHa /17151 MaTepuaibHbIX TOUeK

224

3aKOH BCEMHUPHOro TiaroteHusi. Cuia TSDKeCTH.
ITepBast KocMuuecKast CKOPOCTb. Bec Tena

2.2.5

Cwuna yrnipyroctu. 3akoH I'yka

2.2.6

Cuna T1penusa. Cyxoe Ttpenne. Cuma TpeHUs
CKOJIB)KEeHUs1 U cuia TpeHus mokosi. KosdourmeHnt
TpeHust. Cuia CONPOTUBJIEHUS TIPU ABWKEHWH Tera
B )KM/IKOCTH WU rase

2.2.7

[MocTynarensHoe W BpalllaTeJbHOE  /IBIDKEHHUE
abCoJTIOTHO TBEPZOTO Tesa

2.2.8

MoOMeHT Cu/bl OTHOCUTEJIBHO OCH  BpalljeHus.
IIneyo cuiel. Yc1oBUs paBHOBeCUs TBEPZAOIO Tesla B
nco

2.2.9

TexHHUUYecKre yCTPOUCTBA: MOJIIUITHUKY, IBUKEHUE
VICKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTuueckre paboThl. M3yueHue  JBMKEHUS
Opycka 10 HaKJIOHHOM TIJIOCKOCTU TI0J [leHCTBHeM
HEeCKOJbKUX cuil. MccienoBaHue 3aBUCUMOCTH CHTT
yOpyrocTd, BO3HUKAIOIUX B JedopmMupyeMon
TIPY>KWHE W Pe3WHOBOM o0pasiie, OT BeIMUWHBI UX
nedopmaiuu. MccnenoBaHue yC/0BUM pPaBHOBECHS
TBEP/OTO TeJla, UMEFOIIero OCh BpallleHus!

2.3

3AKO

HbI COXPAHEHNMSA B MEXAHUKE

2.3.1

Wmnynec  marepuasbHOM — TOYKHM,  CHUCTEMBI
MaTepuabHBIX ToueK. VIMITy/TbC CU/TBI U U3MeHeHHe
MMITy/IbCa Tesa

2.3.2

3akoH coxpaHeHus uminynbca B MICO. PeakTuBHOE
[IBUKeHue




2.3.3 Pabota cusbl
2.3.4 MOILIHOCTB CHJIBI
235 KuHeTnueckasi SHeprusi MaTepuaqbHOW TOUKH.
o Teopemao KMHETHUECKOH 3HEPTrUn
IToreHumanvHast 3Heprus. IloTeHI[MaNnbHasE SHEPTUs
236 yIpyro nedhopMHPOBaHHOM TIPY>KUHBIL.
o T[MoTeHIanbHast SHEPrys Tejla BOIU3K MOBEPXHOCTH
3emn
[ToTeHLManbHBIE U HeMOTeHLMaIbHble CUTbl. CBSI3b
537 paboThl HeMoTeHLMaNbHBIX CHAT C W3MeHeHHeM
o MEXaHUUECKOM SHEPrMd CUCTeMbI Te/l. 3aKOH
COXPaHeHHs] MeXaHUUeCKOM SHepruu
2.3.8 Ynpyrue v HeyTripyrue CTOJIKHOBEHUS
239 TexHuueckue  yCTPOWCTBA:  [JIBWDKEHUE  paKer,
o BO/IOMET, KOTiep, NPY>KUHHbIN MHUCTOJIeT
[MTpakTrueckue paboTel. V3yueHue CBSI3U CKOPOCTei
5310 TeJl TIpU Heyrnpyrom ygape. MccienoBaHue CBsi3U

paboThl CUBI C UW3MEHeHHWeM MeXaHUYeCKOou
SHepruy Tena

3 MOJIEKYJIAPHAA ®N3NKA U TEPMOJVUHAMUKA
OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUN

OcCHOBHBIE TIOJI0KEeHUsI MOJIEKYJISIPHO-

311 KUHEeTUYeCKOW Teopuu. BpOyHOBCKOe [BUKeHUe.
Ouddysus. Xapakrep ABMKeHUSI U B3aUMOJENCTBUS
YyaCTUL] BelecTBa
Mopend CcTpoeHHUsi Ta30B, XXUAKOCTEH U TBEPABIX

3.1.2 Tel U OObsCHeHHWe CBOMCTB BellleCTBAa Ha OCHOBe
3TUX MOJesielt

313 Macca MOJIeKYJI. KonuectBo BellleCTBa.
[TocrosiHHasi ABorazpo

3.1 314 TeruvioBoe paBHOBecue. Temriepatypa U eé

nsMmepenue. [llkana temnepatyp Llenbcus
Mogens wupeanbHoro rasa. OCHOBHOe ypaBHeHHe

3.1.5 MOJIEKY/ISIPHO-KUHETUUECKOM TeopuM UZeanbHOTo
rasa
AbcomoTHasi TemriepaTypa KaK Mepa CpejHei

3.1.6 KUHETUYeCKOM 9SHEepruu  TeIIoBOr0  JIBMXKeHUSs
yactul] rasa. [lIkana temneparyp KenbBrHa

317 YpaBHenue KianeiipoHa — MeHjeneeBa. 3akoH
HanbToHa

3.1.8 ["a30BbIe 3akoHBI. M30mpoLiecchl B WjeaIbHOM rase ¢




TIOCTOSIHHBIM KOJIMYeCTBOM BelLl[eCTBa: H30TepMma,
130xopa, u3obapa

3.1.9

TexHUUYeCKHe YCTPONCTBa: TepMOMeTp, bapomeTp

3.1.10

[TpakTrueckue paboTel. V3MepeHHe Macchl BO3ayxa
B K/IACCHOW KOMHare. VccnenoBaHue 3aBUCUMOCTU
MeXJy IapaMeTpaMy COCTOSIHUSI pa3pekeHHOr'o
rasa

3.2

OCHOBbI TEPMOJNHAMUKUA

3.2.1

TepmoavHamuueckas cucTeMa. BHyTpenHsis
SHEPrusi TepMOJUHAMUYECKON CHUCTEMBI M CITOCOOBI
eé U3MeHeHUs

3.2.2

KonvyectBo TersioThl W paboTa. BHyTpeHHss
SHEpPrusi 0JHOATOMHOI'0 H/leaslbHOTO ra3a

3.2.3

Bugpi Terionepejaun: TeT/IONPOBO/IHOCTD,
KOHBEKIUs, u3aydyeHHe. TernmoéMKoCTb — Tesa.
YnenbHasi ~ TeIUIOEMKOCTb  BelljecTBa.  Pacuér
KOJIMYeCTBa TeTJIOThI TIPH Terjionepesaye

3.2.4

[lepBelli 3aKOH TepMOAUHAMUKH. [IpumeHeHue
NIepBOro 3aKOHa TePMOJMHAMMKHU K H30MpOLieccaMm.
I'pacdmueckast uHTeprpeTaryisi paboTHI rasa

3.2.5

TennoBele  MawwWHbl.  [IpuHIUNBI  #eUCTBUS
TEIUIOBbIX MailuH. [IpeoOpa3oBaHusi 3HEPrUM B
TEIVIOBbIX MalMHax. KosdduiueHt mnosesHoro
nericteus (manee — KIT/]) TeryioBout MaiumHel. Lk
Kapho u ero KI1/]

3.2.6

Bropoit 3akoH TepMoguHamMuKH. HeobpaTtumocTb
rporlieccoB B 1mpupoze. TersoBble [ABUraTesu.
OKojornyeckye mpobeMbl TeMI03HePr eTHKH

3.2.7

TexHUuecKre yCTPOMCTBA: [BUraTe/lb BHYTPEHHEro
CropaHusi, ObITOBOM XOJI0UIbHUK, KOHAUIHOHED

3.2.8

[TpakThueckre paboThl. l3MepeHMe yaelbHOMN
TeII0EMKOCTU

3.3

ATPEI'ATHBIE CO

CTOAHNA BEIIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[Tapoobpa3oBanve ¥ KoHAeHcanus. VcrapeHue u
KWTIeHHe. YZenbHasi TeryioTa IapooOpa30BaHMs.
3aBUCUMOCTh TeMIIepaTyPbl KUTIEHUST OT JIaBJIeHUS

3.3.2

AbGcosroTHasi ¥ OTHOCUTeE/IbHAS BJIAKHOCTb BO3ZyXa.
Hacebiennsiii nap

3.3.3

TBépaoe Teno. Kpucraammueckue U amopdHbie
Tesa. AHU30TPOIMSI CBOMCTB KPUCTA/IIOB. JKuakue

KpucTanabl. CoBpeMeHHbIe MaTepUallbl




IInaBnenue u KpUCTA/IJIM3alHs. YAEJ'IBHEIH TerjioTa

3.3.4
riaBneHust. CyGnumariyst
3.3.5 YpaBHeHHe TeryioBoro 6anaHca
TexHnueckue YCTPOMCTBA: TUTPOMETP v
336 TICUXPOMeTp, KaJlOpUMeTp, TeXHOJIOTUM MOJyUYeHUs]
COBpEMEHHBIX  MaTepuajoB, B TOM  UuUCJIe
HaHOMaTepHuasoB, U HAHOTEXHOJIOTUU
337 [TpakTnueckrie paboTbl. l3mMepeHre BIa)KHOCTU
o BO31yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3alus Tea. JDJieKTpUuueckuit 3apsz. [IBa
BH/|A 3JIEKTPUUECKUX 3apsiioB
4.1.2 IIpoBOAHMKY, AUS/IEKTPUKU U ITOIYTIPOBOAHUKU
4.1.3 3aKOH COXpaHeHUsl 3JIEKTPUUEeCKOro 3apsija
414 BsaumogeiicTBue 3apsoB. 3akoH KysioHa
OneKkTprUyeckoe ro’ie. HanpskéHHOCTD
4.1.5 3JIeKTpUUecKoro Iosisg. IIpuHOMn cynepriosunuu.
JIMHUM HarNpsKEHHOCTH 3/1eKTPUYECKOTO MO
416 Pabora cun 3/1IEKTPOCTaTUYECKOr0 TOJIS.
[Torenyman. Pa3HOCTh MOTEHLIKA/IOB
4.1 [IpoBOAHMKM U [JUJIEKTPUKKM B  IOCTOSTHHOM
4.1.7 3JIEKTPUUECKOM roJe. [usnekTpuyeckas
MPOHULIAEMOCTD
OJIeKTPOEMKOCTb. KoHZeHcaTop. OJIeKTPOEMKOCTb
4.1.8 TUVIOCKOTO KOHZIeHCAaTopa. JHEeprus 3apssKeHHOro
KOH/leHcaTopa
TexHuyeckue YCTPOICTBaA: 3/1eKTPOCKOII,
419 3J1eKTPOMeTP, 3JIeKTpOCTaTUyecKast 3alluTa,
o 3a3eM/IeHHe  3/IeKTPOIpUOOPOB,  KOH/EHCATOop,
KCEepOKC, CTPYUHBIN TIPUHTED
4.1.10 [TpakTHueckue paboThI. V3mepenue
o 5/IeKTPOEMKOCTH KOH/IeHCaTopa
ITOCTOSAHHKIN DJIEKTPUUECKINI TOK. TOKU B PA3JIMYHBIX
CPEJAX
Ycnosus CylLleCTBOBAHUS MOCTOSIHHOT O
4.2 4.2.1 3JIeKTPUYeCKOro Toka. Victounvku Toka. Cusa Toka.
[TocTosiHHBIN TOK
4.2.2 Harnpspkenue. 3akoH Oma /i1 y4acTka Ljemnu
423 OneKkTprUyeckKoe COTPOTHUBJIEHUE. Y penvHoe




COTIpOTHBJ/IEHHE BEIeCTBAd

4.2.4

HOC]’IQ,Z[OB&TEIH:HOG, Imapd/uiejibHOe, CMellaHHOe
coeqriHeHWe TIPOBOJHHUKOB

4.2.5

Pabora 3/ekTpuueckoro Toka. 3akoH JIxoyms —
JleHuia

4.2.6

MOH_[HOCTB 3JIGKTPHUYECKOI'O TOKA

4.2.7

/IeKTPOABWKYyIlasi cuna (ganee — J3OC) wu
BHYTPeHHee COTpOTHB/IeHWe WCTOYHMKA TOKa.
3aKoH Oma ISt TIOJTHOM (3aMKHYTOI1)
3/1eKTprUeckoit enu. KopoTkoe 3aMbikaHye

4.2.8

OneKTpOHHasi TIPOBOAMMOCTEL TBEPABIX METaJIIOB.
3aBUCHMOCTb  COTPOTHBJIEHUS ~ METa/ZIoB  OT
TemnepaTrypbl. CBepXIPOBOUMOCTb

4.2.9

OnekTpyryeckuit TOK B  BakyyMe. (CBolcTBa
5/IeKTPOHHBIX ITyUKOB

4.2.10

[MonynpoBoguukn. CoOcTBeHHass ¥ TMpPUMeCHast
NIPOBOZAMMOCTD TIOYIIPOBOAHUKOB. CBOWCTBa p-n
niepexofa. [1omynpoBofHUKOBbIE TIPHOOPHI

4.2.11

ONeKTpu4eCcKui TOK B 3JIeKTPO/IUTaX.
OJIeKTPOJIMTAYeCKas JUCCOLMaLys. DIeKTPOIU3

4.2.12

OnekTpuueckruid TOK B rasax. CamMocCTosiTeNTbHbIN U
HECaMOCTOSITe/IbHBIM ~ pa3psifi. Pa3nuuHble  THUIIBI
CaMOCTOAITeILHOTO paspsaa. Mosaus. [1nasma

4.2.13

TexHUYeCKHe YCTPOKMCTBA: aMIepMeTp, BOJbTMETD,
peocTaT, UCTOUHWKU TOKA, 3JIeKTPOHArpeBaTe/IbHbIe
IprOOpHI, 3JIEKTPOOCBETUTE/IbHBIE  TPHOOPHI,
TEPMOMETD COTPOTHB/IEHUS], BaKyyMHBIA [UOZ,
TEPMUCTOPbI u (boTope3ucTopsl,
TI0/TyTIPOBO/THUKOBBIN IU0/], Ta/IbBAHUKA

4.2.14

[Mpakthyeckre paboTel. M3yyeHre CMeIIaHHOTO
COeJJUHEHUsI Pe3UCTOPOB.

N3mepenne 3C WCTOUHMKA TOKA U €ro
BHYTPEHHET0 COTIPOTHBJIEHUSI. Habmonenue
3/1eKTpOJIM3a

11 KJTACC

Kopg,
pa3jena

Koanposepsiemoro

3J/IeMeHTa

IIpoBepsiemble 3/1eMeHTbI COAeP)KaHUSA




SJIEKTPOOVNHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAYKLUWA

4.3.1

ITocTositHHBIE MarHUTHI. BsaumogeiicTBue
MOCTOSTHHBIX MarHWTOB

4.3.2

MaruuTtHOoe 1osie. BeKTOp MarHMTHOM WHIYKLUH.
[Mpyniyn cynepnosvuyy. JIMHMM  MarHUTHOU
VHAYKIMA. KapTyHa TMHUM MarHUTHOU MHAYKLIAN
T10JI51 TIOCTOSTHHBIX MarHUTOB

4.3.3

MarnuTtHoe 1oJie IpOBOAHMKA C TOKOM. KapTuHa
JIMHUM TOJIsl JJIMHHOTO TIPSIMOTO TMPOBOJHHKA U
3aMKHYTOr'0 KOJIbLIEBOT'O TIPOBOJHMKA, KAaTYIIKH C
ToKOM. OmeiT  Opcresa.  B3aumopgelictBue
MPOBOJJHUKOB C TOKOM

4.3.4

Cuna Amriepa, eé MOZlyJ/ib Y HarlpaB/ieHUE

4.3.5

Cuna JlopeHua, eé MoAynb M HampasieHUe.
[Br>KeHUe 3apsDKeHHOM 4acCTHUI[bl B OJIHOPOJHOM
MarHUTHOM mosie. Pabora cuibl JIopeHija

4.3.6

SIBneHye 3/1eKTPOMarHUTHOM MHAYKLIAN

4.3.7

[ToToK BeKTOpa MarHUTHON UHAYKLIUN

4.3.8

OAC wuHAYKIUU. 3aKOH 371eKTPOMarHUTHOMU
vHAyKuuu Papajes

4.3.9

BuxpeBoe 3nektpuueckoe rosie. 3C UHAYKLUU B
TIPOBOJJHUKE, [IBIKYILIEMCSl TIOCTyTaTeNbHO B
OJJHOPOZHOM MarHUTHOM TIOJIe

4.3.10

IIpaBusio JleHua

4.3.11

NupyktuBHOCTL. fABjeHne camounaykumu. ID1C
CaMOUHAYKLUU

4.3.12

BHEPFI/IH MAarHMUTHOI'O I10JIA KaTYIIKH C TOKOM

4.3.13

O/IeKTPOMarHUTHOE T0J1e

4.3.14

TexHnueckue yCTPOﬁCTBaI ITIOCTOSAHHBIE€ MArHUTHI,
3JIEKTPOMAIr'HUTHI, 3JIEKTPOABUIaTEe/Ib, YCKODUTE/IN
3JIEMEHTAPHBIX UdCTUL], MHAYKLMOHHAs I1€Yb

4.3.15

[TpakTueckre paboThl. V3yueHWe MarHUTHOTO
MoJis KaTyllKy C TOKOM. VcciiegoBaHue [1elCTBUS
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
WccnenoBanue SIBJIeHUS 3/1eKTPOMarHUTHOM
VHAYKLAU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHNUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHast cucreMa. CBoOO/jHbIe KOJIeOAHUS.




lapmonunueckue kosnebanus. Ilepuos, uacToTa,
aMIUIATy1a ¥ da3a KorebaHui

5.1.2

[Ipy>KUHHBIN MasgTHUK. MaTemMaThyeCKUid MasiTHUK

5.1.3

YpaBHeHHe rapMOHUYECKUX KOJIeOaHU.
KuHeMaThueckoedn  JIMHaMUUYeCKOe  OMKUCaHHUe
K0Jsie0aTeIbHOTO [IBY)KEHUS

5.1.4

[IpeBpaijenye 3HepruM NpU TapMOHHUYECKUX
KonebaHusax. CBsi3b  aMIUATYAbl  KosiebaHMI
WCXO/THOW BEJIMUMHBI C aMIUTATYJaMH KoJyieOaHuH
€6 CKOpPOCTH U YCKOpeHUs

5.1.5

KosnebarenbHbIit KOHTYD. CBobopHbIe
5/IeKTPOMarHUTHbIe KosiebaHusi B H/lealbHOM
KosiebaTelbHOM ~ KOHType. AHa/lOrusi  MeXIy
MeXaHUUeCKUMU u 3/IeKTPOMarHUTHBIMU
kosiebarusMu. ®opmysa TomcoHa

5.1.6

3aKOH COXpaHEHWs JSHEPruM B  U/leaJbHOM
KosebaTeTbHOM KOHTYpe

5.1.7

BriHyXIeHHbIe MexaHu4yeckKue KoJ1e0aHus.
Pe3onaHc. Pe3oHaHcHass KpuBas. BbIHYXIeHHbIe
3/IeKTPOMarHuTHBIE KOieOaHus.

5.1.8

[TepemeHnHbIi1 TOK. CHHYCOWJANbHBIN [IepeMeHHbIN
TOK.

5.1.9

MOLHOCTh TlepeMeHHOIr0 TOKa. AMIUIMTYJHOe U
JleHCTBYIOLLlee 3HaUeHWe CUJIbI TOKA U HaMpsDKeHUs

5.1.10

Tpancpopmarop. IlpousBoicTBo, mepejaya U
notpebeHue 3JIeKTPUYECKON SHEepruu.
OKOJIOTUYeCKWe  PUCKM TIpU  TPOU3BOJCTBE
3JIeKTPUYECKOU SHEeprUu. Kybrypa
VICTI0JIb30BaHUs 3/1eEKTPOIHEPIMH B MOBCELHEBHOU
JKU3HU

5.1.11

TexHuyeckue YCTPOKMCTBA: ceiicmorpad,
5/IeKTPUYeCKU 3BOHOK, JIMHUM 371eKTporiepesau

5.1.12

IIpakTrueckue paboThI. Uccnenosanue
3aBHCUMOCTH T1epUO0/ia MasbIx KojiebaHMii rpy3a Ha
HUTA OT JUIMHBI HWTA M MacCbl Trpy3a.
WccnepnoBanue mnepeMeHHOrO TOKa B Lield U3
NoCJ/IeJOBaTe/IbHO COeUHEHHBIX KOHJEeHCaTopa,
KaTYLIKU U pe3ncTopa

5.2

MEXAHNYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHHUeCKHe BOJIHBI, yCJIOBUS
pacmpoCTpaHeHwusl. [Tepuog. CKOpOCTb




PacCripoCTpaHeHUA WU OJ/IMHA BOJIHBI. HonepequIe %1
MpoaOoJIbHBIE BOTHBI

5.2.2

WnTtepdepeHtyis u JudpakLus
MeXaHUUeCKHUX BOJH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['pomMKOCTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

5.2.4

ONeKTPOMarHUTHbIE BOJIHBL. Y C/I0BUS U3/Ty4YeHUs
3JIKTPOMAarHuUTHBIX BO/IH. B3avMHas opueHTaLus
BeKTOpOB E, B ¥ v B 3/1€KTPOMarHUTHOM BOJIHE B
BaKyyMme

5.2.5

CBolicTBa 3/1€EKTPOMarHUTHBIX BOJIH: OTpaXeHHe,
TipejioM/ieHue, noJisipu3aLus, Iudpakius,
uHTepdepeHiusi. CKOPOCTb 3/1IeKTPOMarHUTHBIX
BOJIH

5.2.6

[ITkana »>/eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe
3JIeKTPOMAarHUTHBIX BOJIH B TeEXHUKE U OBITY

5.2.7

[IpyHLUATIBI ~ pafWOCBSI3M W TeJeBUEHUS.
Paguosnokanysi. DJ/IeKTPOMarHUTHOE 3arpsi3HeHue
OKpYKarolllel cpefibl

5.2.8

Texnuueckue YCTPOMCTBa: MY3bIKa/IbHbIe
WHCTPYMEHTBI, yJ/bTpPa3sBYKOBash AWarHOCTHMKA B
TeXHUKe U MeJUl[MHe, pajap, pPaJUuOINpPUEMHUK,
Te/IeBU30p, aHTeHHa, TesieoH, CBY-neub

5.3

OIITUKA

5.3.1

[IpssMonHeliHOe  paclipocTpaHeHWe CBeTa B
oJHOpOoZHOM cpepie. JIyu cBeTta

5.3.2

OTpaxkeHre cBeTa. 3aKOHbI OTpPa)KeHUsI CBeTa.
[MTocTpoeHue n300paykeHHA B TVIOCKOM 3epKasie

5.3.3

HPEJIOM]'IEHI/IE cBeTa. 3aKOHBI Ipe/ioMJIeHHs CBeTa.
AOGCOMIOTHBIM ITOKa3aTe b pejiIoMJ/IeHUA

5.3.4

[TonHoe BHyTpeHHee oTpakeHUe. IIpenmenbHBIN
yTOJ1 IOJTHOTO BHYTPEHHEr0 OTpakeHust

5.3.5

Iucnepcus ceeta. CnokHbIN cocTaB 6e1oro ceeta.

IIBer

5.3.6

Cobwuparoijie ¥ paccerBaroljue JMH3bL. TOHKast
/mmH3a. PoKyCHOe pacCTOsiHUe U ONThYeCKas Cuila
TOHKOW JimH3bl. [locTpoeHune wu300pakeHHit B
coOMparoIX ¥ paccerBarIUX arH3ax. Popmysia
TOHKOM JIMH3bI. YBeJIMUeHUe, aBaeMoe JIMH30U1

5.3.7

[Tpenensbi TIPUMEHUMOCTH reoMeTpUUecKoi
OTTHKHU




VuTtepdepenius cBeta. KorepeHTHbIE HCTOUHUKH.
538 Yenoeus  HAOMIOAEHMA — MakCUMyMOB U
o MMHUMYMOB B WHTep(hEpPEeHIMOHHON KapTHUHE OT

JByX cHMH(a3HbIX KOT€PeHTHbIX UCTOYHUKOB

Oudpakuus ceeta. /IudpakuyoHHas peliéTka.
YcnoBue HabMO/IeHUS T/IaBHBIX MAaKCUMYMOB TIpU
naZjleHnd  MOHOXPOMaTUUeCKOro  CBeTa  Ha
OU(PPaKLMOHHYIO PeLléTKY

5.3.9

5.3.10 [Tonspusanus ceeta

TexHuueckre yCTPOMCTBaA: OUKH, ayma,
¢doroanmnapar, TIPOEKLIMOHHBIN anmapar,
MHUKPOCKOII, TeJIeCKOIl, BOJIOKOHHasl  OIITHKa,
JU(ppaKLMOHHAas pelléTKa, MOJISIPOnZ

5.3.11

[TpakTnueckne paboTbl. V3mepeHue ToKa3aress
£ 312 TIpe/IOMJIeHUsl. WccnepoBanue CBOWCTB
o u300pakeHU B MH3aX. HabmojeHue aucrepcuu

CBeTa

BJIEMEHTEI CIIEITUAJIBHOM TEOPYM OTHOCUTEJIBHOCTH

['panuipl NIPUMEHUMOCTH KJ/IaCCUYeCKOH
6.1 MexaHUKH. [locTyaTel TEOPUM OTHOCUTE/TbHOCTHU:
' VHBapUaHTHOCTb MOJy/sd CKOPOCTU CBeTa B

BaKyyMe, TIPUHIMIT OTHOCUTE/TbHOCTH OWHIIITelHA

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

6.2
3amMe/ieHre BpeMEeHU U COKpall|eHUe [I/TUHbI

6.3 OHeprust U UMITYJIbC CBOOOIHOM YaCTHUIbI

CBsi3p MacChl C DJHepPrueldi W  HUMIYJIbCOM
6.4 CBOOOJHON uacTUlbl. JHEeprusi TOKOsi CBOOOAHOM
YaCTHL[bI

KBAHTOBAA ®U3NKA

7.1

BJIEMEHTBI KBAHTOBOW OITTUKN

®otoHbl. dopmyna IlnaHka CBSI3M SHEPruuv
7.1.1 ¢doToHa C ero 4acToTOll. DHeprus U HMITYJIbC
dboToHa

OTkpeITHe U UccneoBaHre ¢potodddekra. ONbITHI

7.1.2
A.T'. CtoneroBa. 3akoHbl (poTo3(pdexra

YpaBHeHue OiHIITeNHa A1 (oTO3(pdeKTa.

7.1.3
«Kpacnas rpanuiia» dotosddekra

7.1.4 Hasnenue cBeta. OnbiTel I1.H. JlebeneBa

7.1.5 XUMHUeCKoe /IeMCTBUe CBeTa

TexHUUeCKHe yCTpOWCTBA: (oTo3/1eMeHT,

7.1.6
¢doToAaTUMK, coHeuHast baTapesi, CBeTOAMO/




7.2

CTPOEHME ATOMA

7.2.1

Mogens aroma Tomcona. OnbiTel Pe3epdopa mo
VICC/IeJOBAaHUIO CTpOeHUs atoma. [1nanetapHas
Mo/ieslb aToMa

7.2.2

IToctynatel bopa. W3nyueHue U IIOIJIOLLeHUE
(OTOHOB NpU Nepexofie aTomMa C OFHOIO YPOBHS
SHepruM Ha pApyrou. Buger criektpoB. CriekTp
YPOBHel 3Hepruu aroma BoZopoa

7.2.3

BosnHoBele cBoiicTBa yactul. Bonnel fe Bporins.
KoprnyckynsipHO-BO/THOBOM Ayanu3M. [Judpakuys
3/IeKTPOHOB Ha KpUCTasliax

7.2.4

CrnioHTaHHOE U BBIHY)XK/IEHHOE  H3/yueHHUe.
YcrpoiicTBo M pUHIMIT paboThI a3epa

7.2.5

TexHUYecKre yCTpPOMCTBA: CIeKTpaabHbIM aHa/u3
(cmekTpockom), a3ep, KBAHTOBbIM KOMITbIOTED

7.2.6

[MpakTHUecKue paboThI. Habmogenue
JIMHeWYaToro CrieKTpa

7.3

ATOMHOE A44PO

7.3.1

MeTo/ibl HabsroieHust u pervcrpauyu
3/IeMeHTapHbIX YaCTHL]

7.3.2

OTkpbITHe pajiioakTUBHOCTU. OnbIThI Pesepdopaa
10  ONpe/leJIeHHI0  COCTaBa  PaJy0aKTHBHOIO
usnyuyenusi. CpoiicTBa anbda-, OeTa-, ramma-
y3nyJyeHus. BivsiHve paju0aKTHUBHOCTH Ha >KUBbIe
OpraHu3Mbl

7.3.3

OTKpbITHE TPOTOHA U HeuTpoHa. HykoHHas
Mozenb siipa ['eiizeHOepra — lBaHeHKO. 3apsij
saapa. MaccoBoe unciio sapa. M30Torbl

7.3.4

Anbda-pacniag. ONeKTPOHHbIA UM TMO3UTPOHHBIN
6era-pacraf,. ['amma-u3nyuenue. 3aKkoH
PaJIM0aKTUBHOIO pacraza

7.3.5

OHeprusi CBSI3U HYKJIOHOB B sifipe. SliepHble CUJIbI.
HedexT maccel sifpa

7.3.6

AnepHble peakiuu. [lesieHye U CUHTe3 siiep

7.3.7

Anepubli  peakTop. TepmosiiepHbIM  CHUHTe3.
[Tpo6nembl ¥ TIepCIIeKTUBBI SiIEPHOM SHEPTeTHKH.
OK0JIOTMUeCKe aCIeKThl i/lepHOW SHepreTUKU

7.3.8

OneMeHTapHble 4YacTulbl. OTKpbITHE TMO3UTPOHA.
dyHJameHTa/IbHble B3aUMO/eMCTBUS

7.3.9

TexHuueckue yCTpPOWCTBa: [03UMeTp, Kamepa
BunbcoHa, siiepHblii peakTop, aToMHasi 6omMba




7.3.10

[MpakTtuyeckue pabotel. KccienoBaHue TpPeKOB
yacTul] (1Mo ToToBbIM oTorpadusm)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bup 3Bé3gHOrO HebGa. Co3Be3aus, spKUe 3BE3[H,
TJIaHeThbl, UX BUJIUMOE JIBH)KEeHUe

8.2

Conueunas cucrema. IlnaHeTbl 3eMHOW TPYIIIBIL.
[InaHeTbI-rUraHTbl U UX CIIyTHHUKH, Kap/IUKOBbBIE
riaHeTel. Manbie Tesia COMHEUHOM CUCTeMBbI

8.3

Conniie, ¢orocdhepa u armocdepa. CosHeuHast
aKTUBHOCTb

8.4

Nctounuk sHeprum CoJsiHLa U 3BE3]

8.5

3BE3/Ib], UX OCHOBHbIE XapaKTEPUCTUKH: Macca,
CBETHUMOCTb, paauyc, TeMIlepaTypa, ux
B3aUMOCBs3b. JluarpaMmma «creKTpaabHbIA Kaacc —
CBETUMOCTb». 3BE31bI TJIaBHOM
1oc/ieloBaTe/IbHOCTU.  3aBUCUMOCTb  «Macca —
CBETUMOCTb» IS 3BE3]] rJIaBHOU
1ocJieZloBaTeIbHOCTH

8.6

BuyTpeHHee ctpoeHue 3Bé&371. CoOBpeMeHHbIE
Tpe/iCTaB/eHUs O TPOMCXOXKAEHWU U 3BOJIIOLUU
CouHIJa ¥ 3BE3/1. ITambl >KU3HU 3BE3/]]

8.7

Mneunpli Ilyte — Hawa I'anaktvka. CrinpanbHas
cTpykrypa ['anakTuku, pacrnpezeneHue 3B€3[, rasa
v neud. Ilonoxxenne u paBwkenue CoHLA B
lanakTuke. I1nockas U cepryeckas oJCUCTEMbI
lNanakTuku

8.8

Tunbl ramakTuK. PajguorasnakTWkKd W KBasapsbl.
UépHble AbIpbI B /ipax raJakTUK

8.9

Bcenennas. Pacivpenue BceneHHoW.  3akoH
Xab6uma. Pa3beranue rasaktuk. Bo3pact u paguyc
Bcenennou, teopuss bosbmoro B3peiBa. Mogeins
«ropsiuer BceneHHol». PelMKTOBOE HU3/TyueHue

8.10

MacmrabHas CTPYKTypa BceneHHot.
MertaraakTHKa. Hepeiénnnie Ipo06/IeMbI
aCTPOHOMHH




TIIPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPEJTHET' O OBIIIETO OBPA30BAHUSA

Kop
MPOBepPsIeMOro
TpedoBaHUs

IIpoBepsiembie TPeOGOBaHUs K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHUs
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpPaMMbI CPeHEro 001ero
o0pa3oBaHus

CcdopMupoOBaHHOCTb yMeHUM pacrio3HaBaTh (U3UUYecKue sIBIeHUs

(mpotiecchl) ¥ 0OBSICHATL UX HA OCHOBE U3YUYEeHHBIX 3aKOHOB

BJ'[(':I,I[EHI/IE OCHOBOITOJIaralOIuMK1 (bI/BI/IlIeCKI/IMI/I IIOHATUAMU U

B@/IMUMHAMH, XdPdKTE€PHU3YIOILLNMHA (1)I/I3I/I‘JECKI/IE MpoLeccel

CchopMUpPOBaHHOCTb yMEHHI TPUMEHSTb 3aKOHbI K/IaCCUUeCKOu
MeXaHUKH, MOJIEKY/ISIPHOMN ¢br3vKu u TepPMOJUHAMUKH,
3/1eKTPO/IMHAMUKH, KBAaHTOBOW (DM3WKU [/il aHa/iu3a M 00bsSCHEHUs
sIB/IEHU MUKDOMHDA, MakKpoMupa U Meramupa, pas3idyaTb yC/I0BUS
(rpaHuLbl, 06/1aCTH) MPUMEHUMOCTH (U3NUECKHUX 3aKOHOB, TIOHUMATb
BCceoOmuMii xapakTep (hyHJaMeHTa/bHbIX 3aKOHOB M OrPaHUUEHHOCTh
WCII0/Ib30BaHMSl UYaCTHBIX 3aKOHOB; aHa/JW3UpOBaTh (hU3UUECKUe
MPOLIeCChl, ~ MCMO/b3ysl  OCHOBHbIE  TIOJIOXKEHWs, 3aKOHbl U

3dKOHOMEPHOCTHU

CCI)OPMI/IPOBEIHHOCTI: YME€HUA Ppa3/indaTb YCJI0BUSA T[IPUMEHHUMOCTH

Mo/iesielt pU3nyecKux Tes U TPOLeCCOoB (SIBJIEHUI)

CchopMUPOBaHHOCTb YMEHHsI pelllaTb pacyéTHbie 3aaud C SIBHO
3a[laHHOM M HesBHO 3aZlaHHOMN (pU3nUecKoil MojieNbi0: Ha OCHOBAaHWHU
aHa/M3a yCJIOBUS BbIOMpaTh (QU3HUeCKWe MOJed, OTBevaroliye
TpebOBaHUAM 3aZlaui, MPUMEHSITh (hOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH
U TIOCTyJaThl  (U3WUECKUX  TEeOPUH  TPU  MCIO/Ib30BaHUM
MaTeMaTHUUeCKUX MeTO/IOB pelleHUs 3ajjau, MPOBOJUTb PacuéThl Ha
OCHOBaHUM HMEIOLUXCS [JAHHBIX, AaHAJM3MPOBaTh pe3y/bTaThl U
KODpPeKTHpPOBAaTb ~ METOJbl  pelleHWs C YYETOM  IO/yUYeHHbBIX

pe3yJ/IbTaToB

PemiaTh KaueCcTBeHHbIE 3a/laud, TpeOyrol[e MPUMeHeHUs 3HAaHWN U3
pa3HbIX pa3ziefioB IIKOJBHOTO Kypca (M3WKH, a TakKe WHTerpaluu
3HaHWW W3 [JpPYrUx T[peIMeTOB eCTeCTBeHHOHAyuHOTO LIMKJ/a:
BbICTParBaTh JIOTMUECKYIO LIeTIOUKY PpacCy>KJeHUH C Oropoil Ha

HN3y4Ye€HHbI€ 3dKOHbI, 3dKOHOMEDHOCTH U d)HBI/IquKI/Ie ABJ/1eHUA




Bnagenue OCHOBHBIMU MeToZaMu Hay4HOI 0 TIO3HaHNS,
WCMoNb3yeMbIMA B (U3MKe: TIPOBOJUTH TIpSIMble U KOCBEHHbIE
u3MepeHus (U3MUECKUX BeIMYMH, BbIOWpas ONTUMasbHBINA CrIoco0
V3MepeHus] U MCMOJIb3ysl U3BEeCTHble METO/bl OLIeHKU ITOrpelIHOCTed
V3MepeHul, TpOBOJAWTh MWCCe[0BaHME 3aBUCUMOCTel (U3NUYeCKUX
BeJIMUMH C UCTO/Jb30BaHHWEM TIPSMBIX H3MepeHHlH, OObCHSTDH
TMOJTyueHHbIe pe3y/bTaThl, UCIO/b3Ys (PH3MUYeCcKre TeoprH, 3aKOHbI U
TIOHSITHSL, U [le/laThb BhIBO/IbI; cOOMoaTh npaBuia be3ornacHoro Tpyza
TIpY TIPOBeZIEHUM WCC/Ie[JOBaHUN B paMKaX y4eOHOTO JKCrieprMeHTa |
yueOHO-MCCe0BaTeNIbCKOM  /1esITe/IbHOCTH € MCII0J/Ib30BaHHEM
UUPPOBBIX ~ U3MEPUTE/NIbHBIX  yCTPOHMCTB ¥ 1ab0paTOpHOro

obopyoBaHus

ChopMHUpOBaHHOCTL ~ YMEHWM  aHa/U3UpOBaTh U OLIEHUBATh
Moc/ieICTBUS OBITOBOM M TPOM3BO/ICTBEHHOH [1€SITE/TbHOCTH Ue/IOBeKa,
CBSI3aHHOM C (PU3MUECKUMM TIpPOLleCCaMU, C TIO3UIMN 3KOJIOTUYeCKOn
Oe3omacHoCTY; npeJcTaB/aeHuH ) parroHaTbHOM
MPUPOJIOTIONIb30BAaHUM, A  TakKKe  pa3yMHOM  HCIIO/b30BaHUHU
JOCTVDKeHUM HayKu W TeXHOJIOTHM [jis [Ja/bHeMllero pas3BUTHs

YyeJI0BeueCcKoro o0IecTsa

OBnasieHre Ppa3fMUUHBIMM  criocobamMu  paboTel ¢ uHMOpMaLMei
(GU3NUEeCKOTO  COJiep)KaHUsA C  MCIIO/Ib30BaHHMEM  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUM KPUTHUECKOTrO

dHa/IM3a U OLI€HKH 1OCTOBEPHOCTH HO]Ty‘-I&lEMOﬁ I/IH(bOpMaL[I/II/I

10

ChopmMUpOBaHHOCTL ~ YMEHHW  TMPUMEHSTh  OCHOBOIIOJIAraroliye
aCTPOHOMHUYECKHe TIOHSTUS, TEeODUM M 3aKOHbl [Jii aHaau3a |
00bsicHeHUsT (DU3UUECKUX TIPOLIECCOB, MPOUCXOMAIIMX Ha 3BE37AX, B
3BE3JHBIX CUCTEMax, B MeXrajakTU4ecKoW cpefie; [IBU)KeHUs

HeOeCHBIX TeJl, BOTIOLINU 3BE3 U BcesleHHOM




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

110 ®PU3SUKE
Kop Kopg
pa3pena/te Jj1eme IIpoBepsieMblIii 3/IeMeHT CO/iepPXKaHHUS
MBI HTa
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexannueckoe fBrKeHue. OTHOCUTENBHOCTh MeXaHUYEeCKOro
o JIBwKeHus. Cucrema oTcuéra
MarepurasnbHas TOUKa.
7 TPAcKTOPHE
Eé pamiryc-BeKrop:
Flr)=(xle) vle ) z().
TpaeKTopII,
TepeMelleHIIe: ’O/ o
1.1.2 AF =F(t))=F(t) =7, =Ty = x
= (Ax,Ay.A2),
IyTb.
CroxeHHe [epeMelleHHil:
CKOpoCTb MaTepyaaTbHOW TOUKHU:
. Ar -,
U=— =1 =(U1_.U1_.U:).
At Ar—3 .
Ax , .
v, =— =X,. aHAJOIIYHO v, =V, U.=Z,
At t—=0{ .
1.1.3

CroeHHe CKOpocTeil: ¢, =0, + 0, -
BrruriciieHue nepemeliieHusl M MyTH MaTepyasbHOM TOUKY NPU

MIPSIMOJIMHEMHOM [IBM)KEHHH BJI0JIb OCH X TI0 TPaUKy

3aBUCUMOCTH Lx(t)

1.14




o . Av
YCKD[JEHIIE MaTePHAMBHOII TOYKRIL: d = ?L :
F t—sd)

I

a,=—2= =(u,).", aHamormino a, =(v, ', a.=(v.)"

1.1.5

PaBHOMepHoe HpHMOHHHEﬁHOE JABIDKEHHEe:

x(t)=x0+voxt

v, (t)-v,, =const

1.1.6

PaBHOYCKOpeHHOe NPSIMOIMHENHOe [IBU)KEHUe:

at’
X =x +uov +——
(1) =x,+u,, ~

v(t)=u, +at
a. = const

-

vi —ul=2a_(x,—x,)

ix b il S i

L.

+ i

HpII OBILKEHINI B OTHOM HANPABIEHIII IIVIE 5= =

1.1.7

CBobo/Hoe T1azieHre. Y cKopeHre cBOOOIHOTO Ta/IeHHSI.

Vk

] Xo t—-
JIBrw>keHue Tesia, OPOIIIEHHOTO TI0/] YIJIOM O K TOPU30HTY:




IP.T[:I) =X, U, f=x +U,cosa-f

5 4

) g £ |
| vty =y Uyt +-‘T =1y, +U,sina-f—

b |L3

Irul_ (t)=v, =uv,cosa
v, (f)=v,, + 8,1 =y,sina— gr

-

gy

[g.=0

=const

1

gy

Crey

KpuBonvHeliHoe aBr>keHUe. [IBI>KeHe MaTepranbHON TOUKH
T10 OKPY>KHOCTH.
YrioBasi U MHENHAas: CKOPOCTb TOUKU:

v=wR

HPI/I PaBHOMEPHOM [BW)XE€HWHU TOUYKHU I10 OKPY>KHOCTHU

1.1.8
2n
=——=2m
T
. LleHTpOCTpemMUTe/IbLHOE YCKOPEeHUe TOUKU:
v2
2
a,=—==wR
R
. [TonHOe yCcKOpeHMe MaTeprarbHOM TOUKU
119 TBéppoe Tesio. ITocTynaTensHOe ¥ BpalllaTe/IbHOE IBUKEHHe
TBEpPJOro Tena
1.2 OVNHAMUKA
121 WuepuyaneHble cuctembl oTcuérta. Ilepsbi 3akoH HbroTOHa.
[TpuHLmn otHOCUTENNBHOCTH ["anmunes
Macca Tena. I1710THOCTE BeliecTBa:
1.2.2 pP= -
2. v
1.2.3 Cuna. IIpyuHUMIT CyTieprio3uLu CUT:




F =F,+F,+...

PaBHO/EHCTB

1.2.4

Bropoii 3akoH HeroToHa: /151 MmaTepuanbHoM Touku B ICO

o L

F,=ma,

Ap=F At

rnpu

F =const

1.2.5

o

‘pl? 1521

TpeTuii 3akoH HblOTOHa /17151 MaTepuaIbHBIX TOUEK:

F,,=-Fy

1.2.6

3aKoH BCEMHUPHOI'0O TATOTE€HHA: CWJIbI TIPUTSDKEHUSA MEXOYy
TOUE€UYHbIMH MaCCAMH DABHBI

m, m,
2
R

F=G

Cuna tsokectd. LleHTp TsDKeCcTH Tejla. 3aBUCUMOCTb CUJIBL
TSDKECTU OT BBICOTHI h Ha/i MOBEPXHOCTBIO MJIaHETHI pPaZjlyCoOM
RO:

GMm

mg=———
I Ry*h)

1.2.7

Cua ynpyroctu. 3akoH I'yka:
F =-kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.

Cuna TPEeHUA CKOJIbXKEHUA:




Cua TpeHUs TIOKOS:

KoadduimeHT TpeHUs

1.2.9

[aBnenue:

1.3

CTATUKA

1.3,

1.3.1

—

F
MoOMeHT CHJIbl OTHOCUTEIBLHO OCHU BpallleHUA:

M| = Fl, rge | — nnevo cusnel

z

OTHOCHTE/ILHO  OCH,  Tpoxojsdiied  uvepe3  Touky O
MepPIIeH/IUKYISIPHO PUCYHKY

1.3.2

LlenTp Macc Tena. LleHTp Macc cucTemMbl MaTepranbHbIX TOUEK:

_myrytmy oyt

r
e m,+m,+...

B ogHOpOAHOM M0J1e TSKeCcTH

(g=const)

LEeHTPp MacCC TeJjla COBIIaAdeT C ero ieHTPOM TsOKeCTH

1.3.3

YcnoBus paBHOBecust TBéporo tena B MCO:
Ira:lkf-__a:l"f: T ane — G
B, +Fy+...=0

3akoH Ilackang




1.3,

1.3,

[aBneHue B XXKUIKOCTH, rokosiieics B UCO:

pP=p,*pgh

3akoH Apxumeja:

F, =-P

Apx BbITECH

eCJIv TeJI0 U XXUAKOCTb rnokositcst B UCO, To

FApx = pg VBbITeCH

YcnoBue niaBaHusa Ten

1.4 3AKOHBI COXPAHEHUSA B MEXAHUKE

WMy nbc MaTepUaibHON TOUKMU:

1.4, p=mv
VIMITy/IbC CUCTEMBI TeJI:

1.4] p=p;tp,*t..
3aKOH U3MEeHeHUsI U COXPAaHEeHHs UMITy/IbCa:
B ICO

AE):A(}r)l-‘rb2+"'):ﬁlBHemHAt+ﬁ2BHemHAt+"'

B CO, ecnu

1.4) Ap=A(p,+p,+..)=0

, ec/iu

1.4]

1 BHeIlH + FZ BHeILIH

PeakTrBHOE IBU>KEHUE




F

Ar x
PaboTa cusibl Ha MaJioM TiepeMelLeHUN:

,11=|P:|-|.-i'-.f|-cus a=F -Ax

1.4.5

ol F

D
MOILLHOCTb CUJIBI:

€C/I1 3a BpeMst
At

pa60Ta CHUJIBI U3MEHSETCA Hd , TO MOIHOCTBE CHJIbI

Ad
P= =F-vu-coso
_-'jJ Ar—

1.4.6

KuHeTnyeckasi s5Heprvsi MaTepuaJbHOW TOUKHU:

2 2
_myv _p

KUH 2 2 m

E

3aKOH U3MeHEeHUs] KWHeTUYEeCKOMN SHEPruuv CUCTEMBIL

MartepuasibHbIX Touek: B MCO AEkuH = A1 + A2 + ...

1.4.7

[ToTeHLanbHasA SHEPrus:

AJI TIOTeHI WM A/IBHBIX CHUJT

A,=E =AE

2 roTeHr TOTeHI]

E

1moreHr|

HOTEHL[I/IEIJ'[LH&H SHeprus MaTepMaanof/i TOYKHU B OZJHOPDOAHOM
I10J1e TsOKeCTH.

E =mgh

TIOTeHI]




[MoTeH1ManbHast SHEPruysi yrpyro AeopMHUPOBaHHOTO Tefa:

noTeHr; 2

E

1.4.8

3aKOH U3MEHEeHHsI M COXPaHEeHUs] MeXaHUUeCKOW SHePTUH:
Erex = Exim T Enorenn.
B IICO AEuex = Ascex menoresn. cun,
B IICO AEyex = 0, el Ascex genoresn car = 0

1.5

MEXAHNMYECKUE KOJIEBAHVA 11 BOJIHbBI

1.5.1

'apMoHHMueckue KosieOaHust MaTepHuaabHON TOUKHU.
Awmrimityza u dasa kosebanuii. KunemMaTuueckoe orvicaHue:
x(f) = Asin| o+, ).
v () =x/,
alf=(v,),=—e'x =a +0'x=0,
r/ie X - CMellleH’e U3 PABHOBECHS.
JuHamMuueckoe onucaHue:

ma,=-kx,

rze

. OTO 3HAUUT, UTO

OHepreTuyeckoe ONMcaHue (3aKOH COXpaHeHUs] MeXaHU4yeCKOu
SHEepruu):
o T 3 o
mut kR omu kA

2 2 2 2

CBs3b aMIUIMTYJbl KoOJiebaHUM CMelleHus] MaTepHabHOU

TOUKH C aMIUTUTY/JaMH Kojie0aHUl e€ CKOPOCTU U YCKOPEHHS:

v =m4. a. =o4

max

1.5.2

[Mepuop 1 yacToTa KosiebaHui:




2 1
T R
® v
[Tepyos, Mambix CBOOOAHBIX KojiebaHW MaTeMaTHUecKoro

MasdATHHKA:

T=2n i
g

[Mepuog, cBO6OAHBIX KOsleOaHW MPYKUHHOTO MasiTHUKA:

m
T=2m |—

k

1.5.3

BuIHY>K1eHHbIe KoneOaHus. Pe3oHaHc. Pe30HaHCHast KpyBast

1.54

HOHEPE‘JHbIe n Ipoao0J/IbHEIE BOJIHBI. CKOpOCTb

pacrnpoCcTpaHeHUs U J/IMHA BOJIHBI:

A=vT=2
v

Nurepdepeniys 1 audpakiiyis BoJH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAPHAA ®U3NKA. TEPMOJVNHAMUKA

2.1

MOIJIEKYJIAPHAA ®U3NKA

2.1.1

Mopeny cTpoeHHUs ra3oB, XXUAKOCTeN U TBEpAbIX Ten. [lycThb
TepMOAuHaMHuueckass cucrema (teno) coctour w3 N
O/IMHAKOBBIX MO/IeKy/1. Torjja Komm4yecTBO BelllecTBa

N, p

rze
NA

— yn10 ABOraZipo, m — mMacca CUCTeMbI (Tena),
U

— MOJISIpHadA MdCCa BelleCTBa

2.1.2

Tennosoe ABYDKeHHE aTOMOB M MOJIEKYJT BellleCTBa

2.1.3

B3auMogeiicTBre yacTUI] BelljecTBa




2.1.4

Ouddysusi. BpoyHOBCKOe JBUKeHHe

2.1.5

Mopesnb ugeansHoOro rasa B MKT

2.1.6

- KOHLIEHTPalus MOJIEKYJT

CBsi3b MeX/ly JaBleHUeM U Cpe/iHeli KWNHeTUUeCKOUW 3Hepruei
MOCTYTIaTe/IbHOTO TEIJIOBOTO JBMKEHUS] MOJIEKY/1 UieabHOrO

ra3a (ocHoBHOe ypaBHeHue MKT):

2 -

12
|=—T71-£&
J 3

TOOeCT

1 —= 2 {my?
p=-mpv’=n.| =
3 3 2

rae m0 — Macca OJJHOM MOJIEKY/JTBI,

N
n__
%

2.1.7

AbcosmoTHas Temnieparypa: T =t +273K

2.1.8

CBsi3b TeMIIepaTyphl ra3a Co Cpe/iHel KUHeTUUeCKOW SHepruei

IMOCTYIIaTe/IBHOI'O TEIJIOBOI'O ABVXXKE€HHS €ro MOJIEKYJT:

2.1.9

YpaBHenue p = nkT

2.1.10

Moygenb ueanbHOTO ra3a B TEPMOIUHAMUKE:

| VpaHerEe Merreieena — Kianefiposa
| BelpaskeHHe 11 BHYTPeHHEH SHepIHH
VpaBueHne MeHzeneeBa — KianeiipoHa (mpHMeHHN
3AIIICI):

oV =""RT =vRT = NkT, p=P%L

LL LL

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 pv
2 2 2 2




2.1.11

3akoH [lanbTOHA /7151 JaB/IeHUs] CMeCH pa3peKeHHbIX ra30B:

pP=pitpy*...

2.1.12

W3ompoliecckl B pa3pe)keHHOM rase C TOCTOSIHHBIM UKCJIOM
MoJieKys N (C MOCTOSIHHBIM KOJINUeCTBOM BeIlecTBa V):
n3zorepMa (T = const): pV = const ,

uzoxopa (V = const):

=const

NS

n3obapa (p = const):

V_
—=const
T

I'padmueckoe npecraBieHye U30MpoLieccoB Ha pV-, pT-u VT-
Jvarpammax.

OO6BearHeHHbIH ra30BbIi 3aKOH:

ﬂ =const

AJ11 TIOCTOSAHHOT'O KOJIMYEeCTBA BeeCTBa V.

2.1.13

HaCBILLIEHHbIe W  HEHACBIIIE€HHbIE IIapBhbI. KauecTBeHHast
3dBUCUMOCTDL IVIOTHOCTH W [AdBJIEHUA HACBIIIEHHOI'O Ilapa OT
TEeMIIEPATYPLI, UX HE3aBUCHUMOCTL OT 00BéMa HaCbIIEHHOT' 0O

napa

2.1.14

BnaxsocTts Bo3ayxa.

OTHOCHUTeNbHAs BAa)KHOCTb:

Prapa(T) Pl T)
T) T)

¢:

pHacmu.(napa( pHacuLL(napa(

2.1.15

VI3MeHeHVe arperaTHbIX COCTOSTHMM Bell|eCTBA: WCIapeHue U




KOHAeHCallys, KUIIeHre XXUJKOCTHU

N3meHeHMe dlperaTHbIX COCTOSIHUM BellleCTBa: IJIaBJIeHHe U

2.1.16
KpHUCTa/l/Iu3alus
2.1.17 [Tpeo6Gpa3oBaHue 3Heprun B (ha30BBIX MEPEX0/aX
2.2 TEPMOJIVMHAMUKA
2.2.1 TeryioBoe paBHOBeCHe U TemIiepaTypa
2.2.2 BHyTpeHHsIs1 3Heprus
Tertonepesjaua Kak criocod u3MeHeHUs] BHYTPeHHel SHepruu
2.2.3 6e3 cosepmieHusi pabotel. KOHBeKLHSs, TerIONpOBOJHOCTb,
v3J/lyuyeHue
KonuecTBo TenaoTsl.
Y nenbHasi TEM/I0EMKOCTD BelleCTBa C:
224 Q=cmAT
Y nenbHasi Teruiota rnapoobpasosanus L: Q = Lm.
2.2.5 Y nenbHas TeruioTa TiaBaeHus A: Q = Am.
Y nenpHas TersioTa cropaHus Torvea q: Q = gm
OnemeHTapHast paboTa B TepMOJMHaMUKe:
A=pAV
2.2.6
Beruriciienre paboTsl 1o rpaduky mporjecca Ha pV-auarpaMmme
[TepBbIli 3aKOH TEPMOJVHAMUKU:
Q,=AU,+A,=(U,-U,)+A,
2.2.7
Apunabara:
Q,=0=A,,=(U,-U,)=A4U,,
2.2.8 Bropoii 3akoH TepmoarHaMUKU. HeoOpaTrMble TIpoOL{eCChI
[TpuHLMIIBEI AelicTBUS TerioBbix MatvH. KIT/1:
229 | e _ Qurs 1Osl ;[
o @) o

UHarp ZHarp X Harp




2.2.10

MaxkcumansHoe 3Hauenue KII/I. Lukn KapHo:
T}d‘:‘ _Tﬁm =1-— I_m_n

T, T

HATD HATp

Max N = Ny =

2.2.11

YpaBHeHHe TeryioBoro banaHca:

Q,+Q,+Q;3+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpusalys Tejl U eé MposiB/ieHUs. DJIeKTPUUeCcKUi 3apsj.
IlBa BHja 3apsfa. O/eMeHTapHbIM 3/eKTpPUYeCKUd 3apsg,.

3aKoH COXPaHEHUA 3JIEKTPUUECKOI'0 3apsid

3.1.2

B3aumoeiictBue 3apsiioB. ToueuHsbie 3apsibl. 3akoH KyroHa:
B O/THOPO/THOM BEIL[eCTBe C AUIIeKTPUUECKON

TMMPpOHULa€MOCTBIO

.

i 9

'|‘?:= 1 _|*?1|'

g1 dmsg, 77

F=k

3.1.3

SJ'IEKTPI/I‘-IGCKOE none. Ero ,HEIZCTBHE Ha 3JIeKTpHUuyeCKHue

3apsiibl

3.14

HaripspkéHHOCTB 3/IeKTPUYeCKOTO TIOJS:

z

E=

q MPOGHBI

ITone ToueuHoro 3apdia:

E =k

r

ﬁl\:l"Q

O/JTHOPO/IHOE TI0JIE:

E =const.




KapTuHbl TMHWK HAaNPsHKEHHOCTH 3TUX T0J1€M

3.1.5

HOTGHL[I/IEUIBHOCTI: 3JIEKTPOCTATUYECKOI'O I10JIA.

PasHocTh HOTEHI_[I/IaJIOB nu HaHPH)KEHI/Ie:
A12:q(¢1_¢2>:_qA¢:qU'

HOTGHI_[I/IEUII:H{:IH 9HepFI/IH 3apﬂ,qa B BHEKTDOCTHTI/I‘-IGCKOM T10J1€:
W=q¢

HOTEHL[I/IEUI 3JIEKTPOCTATUYECKOI'O T10JIA:

CBsi3b HaHpH)KéHHOCTI/I nojad M pa3HOCTH MOTEHLIKMAJIOB [Jid

OJTHOPO/IHOTO 3/ieKTpocTaTtudeckoro mnosist: U = Ed

3.1.6

[TpyHLIMIT CyTIepro3ULIMU 3/IeKTPUYECKUX TT0JIeN:

E=E,+E,*..,0=¢,*,+...

3.1.7

ITpOBOJHUKM B 3/1eKTPOCTaTUYECKOM T10J1€.
YcoBue paBHOBecHsI 3apsiiOB: BHYTpY MPOBOJHUKA

E*=0

, BHYTPU U Ha TIOBEPXHOCTH MPOBO/JHUKA (@ = CONSt

3.1.8

JIM3/1eKTPUKY B 37IeKTPOCTaTUUeCKOM Tionte. lnasieKTpuueckast

IMMPOHULIAEMOCTD BellleCTBa €

3.1.9

KonieHcaTop. D/1eKTpOEMKOCTb KOH/JeHcaTopa:

DJ1eKTPOEMKOCTB TJIOCKOTO KOHZIeHCaTopa:




€g,S

eC,

Hapajmeanoe coeJMTHEHHEe KOHeHCaTOPOB:

q=q,+q,*+...,U,=U,=...,C -C,+C,+...

* > ™~ mapann

ITocnepoBarenbHOE COeJUHEHNE KOHEHCATOPOB:
3.1.10

OHeprusi 3apsKeHHOTO KOHJieHCaTopa:

w=U_CU'_q

3.1.11 5 5 °C

3AKOHBI I[IOCTOAHHOI'O TOKA

Cua Toka:
=M
3.2.1 ATy 0

ITocTtosiHHLIM TOK: I = const

[ns mocrossHHOrO TOKa q = It

YcnoBus CylecTBOBaHUS 3/IeKTPUYECKOrO TOKA.
Harnpsoxenue U u 3/IC E

3.2.2

3akoH Oma /ij1d yyacTKa Lelu:

U
[=—
3.2.3 R

OrnekTpruyeckKoe COTIPOTHBJIEHHE. 3aBUCUMOCTb
COTIPOTHBJIEHUS] OJHOPOJHOTO TPOBOJHUKA OT €ro AJUHBI U

3.2.4 ceyeHus. Y,ELEJ'H:HOQ COTIPOTHUBJIEHHWE BEILIECTBA.

l
R: —_
Ps




3.2.5

NcTtounuku Toka. 31C UCTOUHUKA TOKA:

E _ CTOPOHHUXCUJT

q

BHYTPEHHEE COIIpOTHBJ/IEHHE NCTOYHHUKA TOKd

3.2.6

3akoH Oma /17151 IOJIHOM (3aMKHYTOM) 3/1eKTpruuecKkoi 1enu: E

=IR + Ir, oTkyza

3.2.7

[NapannensHoe coe/jMHeHUE TPOBO/IHMKOB:
I=I1+I2+..,U01=02=..,

R R, R,

napaui

HOCJI@,I[OBEITGJIBHOE coeqrHeHHe IIPOBOJHMKOB!
U=Ul1+U2+.,11=12=.,
R,..,=R,*R,+..

ocn

3.2.8

Pabora 3nekrpuueckoro toka: A = [Ut.
3akoH [IxoyJist — JleHua:

Q=I’Rt

Ha pesucrope
2

R:QZAZIZRtZIUtZ%t

3.2.9

Mo1HOCTb 3/1eKTPUYeCKOoro ToKa:




P = — = J
TeruioBas MOIIHOCTB, BbiZie/isieMast Ha pe3nucCTope:
2
2, U ;
P=I'R=—=1IU
R

MOH_[HOCTL HCTOYHHMKA TOKA.

CBOGOAHBIG HOCUTe/In 3JIEKTPHUYECKUX 3apA40B B

3210 MPOBO/IHUKAX. MexaHu3Mbl ~ TIPOBOJVMMOCTH  TBEPABIX
MeTa//IOB, pPAacTBOPOB U PAacCIIaBOB 3JIEKTPOJIMTOB, Ta30B.
[MonynpoBogHuKU. [10/TyIPOBOJHUKOBBIN U0,

3.3 MATHUWTHOE IT1OJIE
MexaHuueckoe B3aMMO/IeiCTBeé MarHUTOB. MarHuTHOe TIoJie.
BekTop MarHMTHOM WHAYKUWW. [IpuHLUN Cymneprno3uiuu
MarHUTHBIX TI0/IeH:
B=B,+B,+...

3.3.1 b
JIuHUYM WHAYKOUM MarHuTHOrO m1oJjisi. KapTuHa uHUMN
WHYKLWH MarHUTHOT O osst M0JIOCOBOTO u
MI0/TKOBOOOPA3HOT0 TIOCTOSIHHBIX MarHUTOB
OnbiT Opcrefa. MarHutHOe TI0/ie TIPOBOJHMKA C TOKOM.

330 KapTvHa /MHUA WHAYKLUM MAarHATHOTO TMOJIsi  [IJTMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOr'0 KOJIbL[€EBOI'O MPOBOJHUKA,
KaTYLLIKU C TOKOM
Cua Amriepa, eé HarnpaB/leHHe U BeJIMUMHa:

F ,=IBlsina
3.3.3 |, rge o — yroa MekJy HaripaB/ieHUeM TIPOBOJHUKA U BEKTOPOM
B
Cwuna JlopeHLa, eé HaripaB/ieHWe U Be/TMYMHA:
3.34

F...= | q | vBsina

Jlop




rage o — yroj Mmexay BeKTOpdMu

1%

B

. ,HBI/I)KEHI/IE 3apH)KEHHOﬁ YaCTullbl B OJJHODOAHOM MArHUTHOM
ImoJjie

3.4

SJIEKTPOMAT'HUTHAA NHAOAYKONA

[ToToK BeKTOpa MarHUTHOM MHAYKLIU:
® =B, S=BScosa

34.1 n B
5
<P
3.4.2 fIBneHuvie 31eKTpOMarHUTHOM MHAYKUMU. S[1C uHAyKUMN
3aKOH 3/1eKTPOMarHMTHOM MHAYKUMY Dapazes:
AD
3.4.3 E=—— = —(IJ:
At A=l
{gﬂin’
/.
( = =Y
3/AC uHAYKLUMY B TIPSIMOM TIPOBOJIHUKE JIJTUHOM 1,
JIBIDKYILL[EMCSI CO CKOPOCTBIO
3.4.4 7

(vil)
B OJJHOPO/JHOM MarHMWTHOM Tiojie B:
| E; | =Blvcosa




, T7le o — yroJl MeXXJly BeKTopoM B 1 Hopmasbio

n

K ITJIOCKOCTH, B KOTOpOﬁ JIEXKaT BEKTOPEI

Iuv

; eI
1
4L
B
, 1
TO
| E; | =Blv
3.4.5 [TpaBuno JleHua
NBAyKTUBHOCTB:
)
I
34.6 |,unmd=LI
Camounpaykuus. 3C caMOMHIYKLUK:
A7
E; :_L_.L =—LI
Al g
OHeprusi MarHUTHOTO TOJIs1 KaTyIIKW C TOKOM:
LI
3.4.7 W,= BN

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

3.5.1




KonebarenbHelii  KOHTYp. CBOOO/IHBIE 3/IEKTPOMAarHUTHBIE
KosiebaHuUs B UlealbHOM KosiebaTesTbHOM KOHTYpe:

i PERS . P %

1q(t) =g sm| e+,

kAL .

1
|

Url ” = {?rr = mgnm cos | or + r‘PS | = Inux Cos | or + [;PS |

®opmyna TomcoHa:

T=2nvLC

, OTKy/Zia
2n 1
w -
T +JLC
CBsi3b aMIUIATY/IbI 3apsi/ja KOHIeHCaTopa C aMIUIUTYI0H CHJIBI
TOKa TIpU CBOOOJHBIX 37eKTPOMArHUTHBIX KOje0aHUSX B

naeajbHOM KoJyiebaTe/lbHOM KOHTYpe:

3aKOH COXpaHeHUsl SHeprud B U/eaJbHOM KojebaTerbHOM

KOHTYype:
3.5.2
3.5.3 BBIHY>K/IeHHbIe 37IeKTPOMarHUTHbBIE KojiebaHust. Pe3oHaHC
[TepemeHHbIM TOK. IIpOM3BOJCTBO, Tiepefiaua W MOTpeb/eHe
371eKTPUUeCKOUN SHepruun
2 cu’ LI’ cu’_ LI
+ = mx = M= — const.
2 2 2
CBOIICTBa 3/1eKTPOMAarHATHLIX BOJIH. B3avmHasi opueHTaLusi
BEKTOPOB B 3/IEKTPOMarHUTHOM BOJTHE B BaKyyMe:
3.5.5 S S

E1BLc

3.5.6 [IIxana 3JICKTPOMAarHUTHBIX BOJIH. [IpumeHeHue




3JIEKTPOMATrHWUTHBIX BOJIH B TEXHUKE 1 6bITy

3.6

OIITUKA

3.6.1

[IpsiMonuHeliHOe pacripocTpaHeHHWe CBeTa B O/IHOPO/IHOM

cpegie. Toueunblli MCTOYHMK. JIyd cBeTa

3.6.2

3aKOHBI OTPa>X€HHUA CBETA.

a=p

afP

S

3.6.3

[MTocTpoeHue n300pa)keHUH B TIOCKOM 3epKaJie

3.6.4

3aKOHbI MpejiIoMJ/IeHUA CBETA.

[Ipenomnenve cBera:

n, sina =n, sinf3.

AGCoMOTHBIN TIOKa3aTesb MpeioM/IeHHsI:

n _c
= —
abe

OTHOCUTEeNbHLIN IT0Ka3aTe/lb TMpejIoMJIeHUS:

_n, vy
nOTH____

n. v,

Xop iyueii B pr3Mme.

Vi=Vy, mhy =mh,y
CooTHOLIEHWe YacTOT U COOTHOIIEHWe [JIMH BOJH IIpH
riepexo/ie MOHOXPOMaTHYeCKOro CBEeTa Uepe3 IPaHuLly pa3zena

JIBYX OINTUUYECKUX CpeJ;

3.6.5




Hy<m HA

anp

[TonHOe BHyTpeHHee OTpa’keHHe.
[TpesenbHBINA YTOJ1 TOJTHOTO BHYTPEHHET0 OTPayKeHMSI:

sina__= 1 _m
l'lp nl

OTH

Cobuparoijue W pacceuBaroiiye JiMH3bl. TOHKas JIMH3a.

cDOKyCHOE PaCCTOsAHHME U OIITUYEeCKas CrhJia TOHKOM JIMH3EI:

1
D=—
3.6.6 [
®opMyia TOHKOW JTUH3BIL:
1,11
d f F
YBenuueHue, faBaemMoe JIMH30M:
r=h_1fl
H d
3.6.7
d #Tw
]
H F
F\ h
f
R
B ciyuae paccenBatoliieit IMH3bI:
3.6.8

DO=‘F=iO,
D




_h_|f]
P=pp=—-1

Xoj siyda, MpOILeAIIero JUH3Y MO/, MPOU3BOJILHBIM yIJIOM K
eé riaBHOM ontHueckod ocd. IlocTpoeHuwe wH300pakeHHH
TOUKHA W OTpe3Ka MpsSMOW B COOHMpAIONIMX W PaCCeMBAOIUX

JIMH3dX U UX CUCTeMaX

doroanmapaT Kak onThuecKdid mpubop. I'ma3 Kak onTuueckas

3.6.9
cucreMa
Wutepdepeniys cBeta. KorepeHTHble MCTOUHUKH. Y CJIOBUS
HabmoeHus MaKCHUMYMOB " MHHMMYMOB B
WHTep(epeHI[MOHHON  KapTUHe OT  [BYX  CHUH(]a3HBIX
KOTepeHTHBIX UCTOYHUKOB:

3.6. )

MAKCIIMYMEI — A=2m % m=0,+t1,£2.+3 .
MITHIIMYMBI — ﬂn.=[2ur+12]%, m=0,£1.+2 +3
Oudpakums cBera. [dudpakiyoHHas peliéTka. Y C/I0BUe
HaO/MIO/IeHNsl  TVIaBHBIX ~MAakKCUMyMOB TIIPU  HOPMa/IbHOM
najieHid MOHOXPOMAaTHUeCKOro CBeTa C JIJIMHOM BOJHBI A Ha
peluéTky c nepuozom d:

3.6.11

dsing,=mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcust cBeta
4 KBAHTOBAS{ ®N3UKA
4.1 KOPITYCKYJIAPHO-BOJTHOBOM Y AJIN3M

4.1.1 I'mnore3a M. I1nanka o kBaHTax. @opmyia [1naska: E = hv
®oToHBI. JHeprus (HhoToHa:

4.1.2 he _

E:hv=7—pc




Wmnynibc ¢poToHa:

(o

_E_hy
pC

_h
A

4.1.3 dotosddext. OnbiTel A.I'. CToneroBa. 3akoHbl ¢poTo3ddekra
YpaBHeHue DiiHIITeNHA 471 (poTo3ddeKTa:
Ed)omHa =A BbIXO/ld + EKI/IH max 3
rae,
hc
EdJOTOHa =hv= 7 s
4.1.4
hc
ABLIXO,ZLH =h va -
Kp
mv’
_ max __
EKl/lH max ) e U3an
[aBieHue cBeta.
4.1.5 [aBieHue cBeTa Ha IOJIHOCTBIO OTPa’KarOLLYIO ITOBEPXHOCTb U
Ha TMOJTHOCTBIO TOTJ/IOLAIOIIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IlnanetrapHas Moze/b aTomMa
IToctynatel bopa. M3nyueHue u morsoileHue (POTOHOB IIpU
repexo/ie aToMa C OJJHOT'O YPOBHSI SHEPruH Ha Jpyrou:
he
4.2.2 AV = = [E, —E,,
Y
JIvuHeliyaTble CIIEKTPBIL.
4.2.3

CrieKTp ypOBHe# SHepruu aToMa BO/IOpo/ia:




4.3

OU3NKA ATOMHOI'O APA

4.3.1

HyknonHasi mogens sinpa I'efizeHOepra — ViBaHeHKO

saapa. MaccoBoe unciio gapa. M30Tormbl

. 3apsn

4.3.2

PairioakTUBHOCTB.

Anbda-pacnaz;
X353V + JHe
Bera-pacrmiag,.

OneKTpOoHHBIN [3-pacma;

A A 0 —_—
zX2z Y + je+v,

[To3uTpoHHbIH B-pacnaz:
AXAY+ J2+ v,

INamma-u3snyueHue

4.3.3

3aKOH paIM0aKTUBHOTO pacrasja:

i
N(t)=N,*2"

ITycTh m — Macca paIu0aKTUBHOTO BelllecTBa. Torza

i
m(t)=m,*2"

4.3.4

AnepHble peakuyu. [lesieHre ¥ cuHTe3 si/iep




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET
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