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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (¢U3MKe Ha YpOBHE cpefHero obijero obpa3oBaHUS
pa3paboTaHa Ha OCHOBe TIOJIOKeHU W TpeOOBaHWM K pe3y/jbTaTaM OCBOEHUS
OCHOBHOI oOpa3oBaTe/bHOM IporpamMmsl, mpezcTtaBieHHpIx B PI'OC COO, a
TakK)Ke C yuétom dezepasbHOM paboueli riporpaMmbl BocruTanuss v KoHienimu
TiperiofiaBaHust yueOHoro npeameTa «®du3nka» B 00pa30BaTe/bHBIX OpraHU3al[UsaX
Poccuiickoti  Degepaiiiv,  peayiv3ylOlUX  OCHOBHBbIe  oOpa3oBaresbHbIE
TIPOTPaMMBI.

[TporpammMa 1o ¢u3uke ornpezesisieT 06si3aTe/ibHOe TIpeMeTHOe CO/lep>KaHue,
yCTaHaB/IMBaeT PeKOMEeHyeMy0 T0C/e[0BaTe/IbHOCTb U3yUeHUs TeM U Pa3zesioB
yueOHOTrO TpefMeTa C yU4ETOM MEXIPeAMETHbIX UM BHYTPUIIPEJMETHBIX CBsi3el,
JIOTUKM y4eOHOTO Tmpoljecca, BO3PACTHBIX 0coOeHHOCTeH  0O0yuaromUXCsl.
[MporpamMma 1o ¢u3MKe [AaéT TipefCcTaB/ieHUe O Le/sX, COJep)KaHuH, oOIeit
cTpaTeruvi O0yYeHHsi, BOCIMTAaHUS U pa3BUTHS OOYyYalOIIUXCS Cpe/CTBaMU
yuebHoro ripegMeTa «Pur3nka» Ha yriiy0/EHHOM ypOBHe.

W3ydyeHre Kypca (PuU3MKdA YryiyO/JEHHOTO YpPOBHSI TI03BOJISIeT peasru30BaTh
3a/laud podecCcroHaTbHOM OpHEeHTAallUM, HarlpaB/ieHO Ha CO3/laHue YCJIOBUM JJIsi
TIPOSIB/IEHUS] CBOMX WHTE/IJIEKTYaJlbHbIX YW TBOPYECKMX CIIOCOOHOCTeN KaKIbIM
oOydJaroImmcsi, KOTOpble HeoOXOJUMbI i TIPOJO/DKeHMs 00pa30oBaHUsS B
OpraHv3alusx MpodeccUoHabHOTO 00pa3oBaHMsI 10 Ppa3/u4HbIM  (PU3MKO-
TEXHUUYECKUM U MH)KEHEPHBIM CIeLaTbHOCTSIM.

B mporpamme 10 (Qu3MKe ONpeAeNsOTCS TUIaHUPyeMble pe3yJbTaThl
0CBOEeHUS Kypca (pU3uKU Ha ypOBHe cpefiHero 0b1ijero o6pa3oBaHus: TMUHOCTHEIE,
MeTarnpejMeTHble, TIpefMeTHbie (Ha  yriybséHHoM  ypoBHe). HayuHo-
METO/]0JIOTUYECKOM OCHOBOM [jis pa3paboTKu TpeOoOBaHMMT K JIMUHOCTHBIM,
MeTarnpeAMEeTHbIM W TpeAMETHbIM pe3y/jibTaTaM OO0yuaroluXCsl, OCBOMBIIIMX
nmporpamMMy Ti0 (GHU3MKe Ha YpOBHe cpeAHero o0iero o0Opa3oBaHusI Ha
yriy0/6HHOM YPOBHe, SIBJISIETCSI CUCTeMHO-/[esiTe/TbHOCTHBIN TIOXO/,.

[Iporpamma 1o usrke BKJIFOUAET:

TUIaHUpyeMble pe3y/ibTaTbl OCBOeHUsi Kypca (U3MKU Ha yriybaéHHOM
YPOBHE, B TOM UKCJIe TIpeIMeTHbIe Pe3y/IbTaThl 10 rojlaM 00yueHus;

coJiep)kaHue yuebHoro npeameta «@U3HKa» 10 TofaM 00yUYeHMs..

[TporpamMmMa 10 ¢GuU3MKe HMeeT TIPUMEPHBIA XapakKTep U MOXeT ObITh
WCII0/Ib30BaHa YuuTeasiMu (PU3MKU Z1Jisi COCTaB/IeHUsSI CBOMX PA00UMX MPOTPaMM.

[TporpaMMa mo ¢gu3vKe He CKOBBIBAeT TBOPUECKYI0 MHULIMATUBY yUuWTeIeld U
TIpe/OCTaB/IsIeT BO3MOKHOCTH /IIi  peajM3aliuM  Pa3/IMUHBbIX MeTOAUUeCKUX
MOJXO/IOB K TIperojjaBaHui0 (U3MKU Ha YriayO/JEHHOM YpOBHE TIPU YCIOBUH
coxpaHeHust 00s13aTeIbHOM YacTH COZiep>KaHusI Kypca.



dusmka Kak HaykKa O Haubosee OOIMX 3aKOHaX TPUPO/IbI, BBICTyTasi B
KauecTBe y4eOHOTro Tpe/iiMeTa B I1IKOJIe, BHOCUT CYIlleCTBeHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoljem mupe. [IKoabHBIA KypC (GUM3KMKU — CUCTEMOODOpa3yoIUii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHMOJorue,
dbusmueckold reorpaduyeld U acTpoHOMMeM. Vcrionb3oBaHWe U aKTUBHOE
npuMeHeHre GU3MUeCKUX 3HAHUM OIpeJennio XapakTep W OypHOoe pa3BUTHE
pa3HOOOpa3HbIX TexHOJOruid B cdepe 3HEPreTUKH, TPAHCIOPTA, OCBOEHHSs
KOCMOCa, TI0/lydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMu. V3yueHue
(GU3MKKM BHOCUT OCHOBHOM BKJIaJ B (pOpPMHUpPOBaHUE eCTeCTBEHHO-HAyYHOU
KapTUHbI MUpa obyyaroierocsi, B (oopMUpOBaHUe yMEHUUM MPUMEHSITh Hay4HbIH
METOZ, TT03HaHUsI TIPY BBITTOJIHEHUM UMU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHOBY Kypca ¢h131Ku Ha ypoBHe cpeJjHero o6iiero o6pa3oBaHus TOI0KEH
psifi ¥jiel, KOTOpble MOYKHO pacCMaTpYBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yeaocmuocmu. B cOOTBETCTBUM C Hel KypC SIBSIETCS JIOTUUECKU
3aBepIIEHHBIM, OH COZIEP)KUT MaTepras 13 BCexX pas3ZiesioB (PU3UKHU, BKIHOYAeT Kak
BOIPOCHI K/IaCCUYECKOM, TaK U COBPeMeHHOM (hH3UKHU.

Hoesn zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (HU3UKU
00belMHEH BOKPYr (U3MUYecKux Teopuil. Beayium B Kypce sIBsieTCs
¢dbopMUpOBaHre TIpe/CTaB/IeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelllecTBe U
rnoJie.

Hoess 2zymaHumapu3zayuu. E€ peanusauys TipejnosaraeT MCI0J/b30BaHUe
TYMaHUTApHOTO MOTeHIMana (U3UYecKOW HayKd, OCMBIC/IeHUe CBSI3W DPa3BUTHS
¢usukr C pasBuTHeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPaBCTBEHHBIMH M 3KOJIOTMUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeneHHocmu. Kypc ¢usnku yriny61EHHOTO YPOBHS
Tpe/irosiaraeT 3HAKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUJIO’KEHUI M3yUeHHBbIX Teopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCSi Ha
ypOBHe OOIIMX TIpe[CTaB/ieHH W COBpeMeHHble TeXHUUYeCKHe YCTPOWCTBA, W
TeXHOJIOTHH.

Hoess 3Kon02u3ayuu peanv3yeTcss TOCPEJCTBOM BBeJEHUS SJIEMEHTOB
cofiep>KaHusi, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEXHWKHW U TEXHOJIOTHM, a TakkKe OOCYKIeHUs
1po6JieM palOHaIbHOTO MPHUPO/IOTI0b30BaHUS U SKOIOTUUeCKOl 6e30macHOCTH.

OcBoeHue coiep)KaHusi POrpaMMbl 110 (PU3MKe [10/DKHO ObITh MOCTPOEHO Ha
MPUHLIMIIAX CUCTeMHO-/|eSITeIbHOCTHOrO nojaxoza. s ¢u3nku peanusanusi 3TUX
TIPUHILIATIOB 6a3vpyeTCsi Ha UCITO/Ib30BAaHUM CAMOCTOSITe/TbHOTO KCTIepUMeHTa Kak
TIOCTOSTHHO JleficTByMoIlero (aktopa yuebHOro mporjecca. [ast yrmay6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITEJIbHOTO YUeHWYeCcKOro JKCIepUMeHTa,



BK/IFOUAOIero (DpOHTa/bHBbIe yUYeHUUeCKHWe OIbITbI TIPU HW3yUYeHHH HOBOTO
MaTepuasa, 1abopaTopHbie pabOThI M pabOThI TTPAKTUKYMa. [Ipy 3TOM BO3MOIKHBI
oBa crocoba pearmm3anyy  (U3UYECKOTO TIPAaKTHKyMa. B TmepBoM ciydae
MPaKTUKyM TipoBoAuTtcs mbo B KoHue 10 u 11 kmaccos, mibo 1ocsie TiepBoro u
BTOPOTO TIOJNYyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoi crmocob — 3To
WHTerpalss paboT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX paboT, KOTOpkbIe
TIPOBOJISATCSL B TIpOljecce M3yueHuWs pasziesia (temsl). [Ipu 3TOM mop paboramu
MPaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHUe, KOTOPOEe TPOBOAUTCS
TI0 PYKOBO/ZICTBY CBEPHYTOT0, 0000I1IEHHOT0 BH/la Oe3 TMoIIaroBo MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIePUMEHTa,
nabopaTopHbIX paboT U TMpaKTWKyMa Ipe/iCTaB/ieHa eJuHbIM TepeuHeM. Bbibop
TeMaTUKW [Ji 3TUX BUOB yYUEHUUECKUX TMPAKTUYECKUX PabOoT OCYIIeCTBSeTCs
yuaCTHHUKaMHU 00pa3oBaTe/lbHOTO Mpoliecca UCX0/s U3 0Co0eHHOCTel MOypOUHOTO
TJIaHMPOBAHUS M OCHalleHus KabuHeta ¢u3uku. [Ipu 3TOM 0becrieunBaeTCst
OBJlajieHHe OOy4Yalol[UMHCS yMEHUsSIMHA TIPOBOJUTH TIpsIMble U KOCBEHHbIE
M3MepeHusi, WCC/Ie[OBaHUSI 3aBUCUMOCTel (M3WUYeCKUX BeJUUMH U TIOCTaHOBKY
OTTLITOB TI0 TTPOBEPKe TPe/IJI0’KeHHBIX TUTIOTe3.

Bonbliioe BHUMaHUWe YAe/sieTCs PpeIleHUI0 DPACUéTHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [y1 pacuéTHBIX 3aJjau MPUOPUTETOM SIB/ISIOTCS 3a/laudl C SIBHO
3aZIlaHHOM U HesIBHO 3aJJaHHOM (DM3MUeCKOUM MO/e/iblo, TI03BOJISIFOIIe TTPUMEHSITh
M3ydeHHble 3aKOHbI M 3aKOHOMEDHOCTU KaK M3 OJIHOTO pa3jena Kypca, Tak |
WHTEerpupys MpuMeHeHWe 3HaHWM U3 pa3HbIX pa3zesioB. [1jig KaueCTBeHHbBIX 3a/ay
TIPUOPUTETOM SIBIISIFOTCSL  3aflaHMs Ha OOBsICHEeHWe/TIpe/icKa3aHue TPOTeKaHUs
¢bu3nUecKUx sIBJIEHWM U MPOLIeCCOB B OKpYJKarolllel »u3HH, TpeOyroiue BbiOOpa
bu3nuecKoi Moziesu /IJIsi CUTyal[i| MPaKTHKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu P®I'OC COO K MaTepuaibHO-
TeXHUUeCKOMY obecrieueHUI0 yueOHOro mpoijecca Kypc (HU3UKK Yyriay0aéHHOTro
YPOBHSI Ha YpPOBHe cpefiHero obiriero obpa3oBaHUs JO/DKeH U3ydaTbCsl B YCIIOBUSIX
nmpeAMeTHOro KabuHera. B KabOuHeTe GH3MKH [JO/DKHO OBITH HeoOXoguMoe
naboparopHoe o6opy/0BaHWe [/is1 BBIMOJHEHWsI yKa3aHHBIX B IIpOrpaMMe II0
¢u3rKe yueHMUeCKUX OIBITOB, Ja00paTOpHBIX paboT M paboT TMpakTHKyMma, a
TaK)Xe ZIeMOHCTPALIMOHHOe 000pyIoBaHMe.

HemoHcTpaliioHHOe 0b6opyZoBaHue (OpPMUPYeTCS B COOTBETCTBUU C
MIPUHLIMIIOM MWHUMAJIbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TIporpaMme Mo (U3MKe KIIIOUEeBBIX JIeMOHCTpALUN AJisi
UCC/IeIOBaHUST  U3y4yaeMbIX  sIBJIEHMA U TIPOL[ECCOB, IMIUPUUECKUX U
dbyHIaMeHTa/bHbIX 3aKOHOB, X TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyAOBaHHWe [Ji YUYeHHYeCKUX MpPaKTHUeCKuX paboT
dopmupyeTcsi B BUJe TeMaTHUeCKHUX KOMITIEKTOB U 0becrieunBaeTcss B pacuéTe



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTuueckre KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS [OJ/DKHBI OBITH ITOCTPOEHbI HAa KOMIIJIEKCHOM
WCII0/Ib30BaHWM aHA/IOTOBLIX U ITMGPOBBIX MPHUOOPOB, a TakKKe KOMITbIOTEPHBIX
HM3MEePUTe/IbHBIX CUCTEM B BU/Ie UG POBLIX TabopaTopuii.

OCHOBHBIMH 11e/IIMU M3ydeHust (GHU3UKHU B 0011eM 06pa30BaHUM SBISIFOTCS:

dbopMrpoBaHre UHTepeca U CTpeMJieHUs OO0yvarommMxcs K HayuyHOMY
W3yUeHUI0 TPUPO/Ibl, pa3BUTHe WX HHTE/UIEKTya/lbHBIX W  TBOPYECKUX
CII0COOHOCTel;

pa3BUTHe TIpe/ICTaB/IeHW O HayYyHOM MeTo/le TOo3HaHusl U (OopMHpOBaHUe
MCC/Ie/I0BAaTe/IbCKOr0 OTHOLLIEHUS K OKPY>KarOL[UM SIBJIEHUSIM;

dhopMHpoOBaHre HAYUYHOTO MUPOBO33pEHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (hM3UKWY;

dbopmMrpoBaHre yMeHUM 00BSICHITH SIBJIEHUSI C UCTIO/Ib30BaHUEM (H3UUeCKUX
3HAaHUWM U HayYHbIX I0Ka3aTe/bCTB;

dbopmMupoBaHMe TIpe/iCTaBJeHut O poau (U3UKU [0 Pa3BUTHSA [IPYyTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTH;

pa3BUTHE Tpe/ICTaB/IeHUM 0 BO3MOJKHBIX chepax oyayeit
Npo(eCcCUOHAILHOM  IeSITEIbHOCTH, CBS3aHHBIX C (PU3MKOW, TIOATOTOBKA K
JanbHeueMy 00yueH!IO B 3TOM HarlpaBJ/IeHUU.

HocTkeHne 3TUX 1jefieid obecrieurBaeTCs pelieHreM CIeyIomuX 3a7au B
npoijecce u3yueHust Kypca GU3MKU Ha ypPOBHe cpefiHero o01iijero o6pa3oBaHus:

npruoOpeTeHre CHCTeMbl 3HaHWK 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX, BK/IHOYass  MeXaHWUKy,  MOJIeKy/JsIpHyl0  (U3MKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHTbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUI TIPUMEHSITh TeoOpeTHUUeCcKue 3HaHUs [ 00bsICHeHUS
bu3nueckux SBJIEHUM B TIPUPOJE W [Jid MPUHATUS MNPAKTUUYEeCKUX pelleHud B
TIOBCe/ITHeBHOM YKU3HU;

OCBOEHHE CII0COOOB peIlleHHs] pa3/lUYHbIX 3a7lad C $BHO 3a/laHHOM
bur3nueckoil MoOAeNblo, 3a/ay, MOApa3yMeBalol[UX CaMOCTOSITe/IbHOe CO3aHUe
du3nueckoi MoJenH, aJeKBaTHOW YCJIOBUSIM 33/lauM, B TOM uuC/ae 3ajad
WH)XKeHEePHOT'0 XapaKTepa;

NMoHUMaHue (U3UUeCKUX OCHOB U TIPUHIIUMIIOB JEeMCTBUSI TeXHUUeCKUX
YCTPOMCTB Y TEXHOJOTUUYECKUX MPOLIeCCOB, UX BJIMSHUS Ha OKPY>KAIOIIYIO Cpefy;

OBJIa/leHMe MeTOJaMu CaMOCTOSITEJIbHOIO TUIAHUPOBaHUSI U TIPOBeleHHs
bu3Mueckux HSKCIIePUMEHTOB, aHajW3a W  UHTepIipeTaluu  WHbOpMaIuH,
oripe/iesieHUsi I0CTOBEPHOCTH TI0/Iy4YeHHOT0 pe3y/bTaTa;

CO3/laHMe YCJOBUU [/ Pa3BUTHSI YMEHWH IPOeKTHO-MCC/ie/loBaTebCKOM,
TBOPUYECKOU [1eITeTbHOCTY;



pa3BUTHe UHTepeca K cdepam MpodecCcuoHalIbHOMN /1eATe/TbHOCTH, CBSI3aHHOU
¢ hU3UKOM.

B cootBerctBuu c TpeboBaHusmMu P®I'OC COO yriaybnéHHbIN ypOBeHb
u3ydyeHuss yueOHoro mnpeamera «®Pu3nka» Ha ypOBHe cpefHero oOIero
obOpa3oBaHuss BbIOMpaeTcsi OOYYarOIUMUCSA, IIAHUPYIOMIUMU  MPOJO/DKEHHE
00pa30BaHus 110 CIeLUaTbHOCTAM (PH3UKO-TEXHUUYECKOTO TPOQUIIS.

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

[MpennaraemMelii B TiporpamMme 1o (¢u3MKe TiepeueHb J1labDOpPaTOPHBIX U
MIPAaKTUYECKUX paboT sB/sSeTCS peKOMeH/JOBaHHBLIM, YyUUTe/b Je/iaeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PAabOT U OMNBITOB C YUETOM WHUBUJYaTbHBIX
0CcoOeHHOCTeN 00yJaroIIuXCsl.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. HayuHbiid MeTO/ 1103HaHUA NPUPOABIL.

dusrka — QpyHJaMeHTa/IbHast HayKa o npupoge. HayuyHbll MeTO/, O3HaHUSA U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUECKUX SIBJIEHUH.

OKCIepuMeHT U Teopusi B TIpoijecce T03HaHWS TpupoAbl. HabmoaeHve u
5KCIIEPUMEHT B (hH3HKe.

Criocobbl u3MepeHUst (pU3NUECKUX BeMUMH (aHa/loroBble W LM(POBbIE
H3MepUTe/IbHbIe TIPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBLIE CICTEMBI).

[TorpemiHocT  u3MepeHUd  GU3NUECKUX  BenuudH  (abcomroTHast U
OTHOCHTeJ/IbHas).

MogenvpoBanue (pU3MYeCKUX SIBJIEHWM U MPOLeCCOB (MaTepuasbHas TOUKa,
abCOTIOTHO TBEpZIOE TeJo, WAea/bHas >KUAKOCTb, HIeajJbHbIM Ta3, TOUEUHBIM
3apsan). I'unore3a. Pr3nMYeCcKU 3aKOH, TPAHULIbI €r0 IPUMEHUMOCTH. Pr3nyeckas
TeOpHUsl.

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

YueHuuecKuli 3kchepumeHm, s1abéopamopHble pabombl, NPAKMUKYM.

W3mepeHre cuibl TOKAa M HarpspKeHUs] B 1eMd TIOCTOSIHHOTO TOKa TpU
TIOMOIITA aHAJIOTOBBIX U I[U(POBLIX U3MepPUTEILHBIX TTPUOOPOB.

3HaKOMCTBO C I1[udpoBOii labopaTopueit 1o (usuke. [IprMepsl U3MepeHUs
(br3UUeCcKUX BeJIMUMH TIPU MOMOILM KOMIBIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe gwkeHre. OTHOCHUTETBHOCTb MEXaHWUYECKOro [BWKEHMS.
Cucrema otcuéra.

[Tpsimasi u obpaTHasi 3aiaul MeXaHUKHU.

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

[TepemeliieHne, CKOpPOCTb (CpefiHsISI CKOPOCTb, MIHOBEHHasi CKOPOCTb) W
YCKOpDeHWe MaTepuaJbHOM TOYKW, UX MPOEKUWW Ha OCH CHUCTeMbl KOOpJWHAT.
Crno>keHure repeMeLeHr U CJI0KeHHe CKOPOCTeH.

PaBHOMepHOe 1 pPaBHOYCKOpPEHHOEe NPSIMOJIMHEMHOe JBWKeHHe. 3aBUCUMOCTb
KOOp/IMHAT, CKOPOCTH, YCKOPEeHUsI U TyTU MaTepyuaibHOW TOUKU OT BPEMEHU U UX
rpauku.

CBoboziHOe mMajeHue. YcCKopeHHe CBOOOAHOTO TajeHus. [IBuKeHue Tesa,
OpoIlIeHHOT0 TIOJ, YI7IOM K TOPWU30HTY. 3aBUCHMMOCTh KOOPJAWHAT, CKOPOCTH U
YCKOPEeHUsT MaTepUaIbHOM TOUKU OT BPEMEHU U UX IPaPUKHU.



KpuBonuHeiiHoe  ABwKeHue. [IB)KeHHWe  MaTepyUalbHOM  TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass CKopocThb. [lepuoj v yactoTa obpalijeHus.
LleHTpoCTpeMuUTeIbHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLUaabHOe) U MOJIHOEe
yCKOpeHHe MaTepuaibHON TOUKH.

TexHUUecKue yCTPOWCTBA M TEXHOJIOTUUeCKUe TIPOLieCChl: CIUAOMETP,
JBIKEHWEe CHapsiZioB, LieMHble, IlIecTepéHYaTble W peMEHHbIe Tepefaud,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesnb cucTeMbl OTCYETA, WUITKOCTPALIUS KMHEMAaTUUYeCKHUX XapaKTepUCTHK
JBIKEHUSI.

Criocobbl uccieoBaHYs [IBYKEHHUM.

Wnnmroctpaiys rpesebHOro repexosia v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCITOb30BaHUEM MeXaHU3MOB.

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

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

HaripaBnieHue CKOpPOCTH TIPU IBUYKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PelyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOPUM, CKOPOCTeU [BWKEHUSI OJIHOTO U TOTO ke
TeJjla B Pa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuli 3kchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

V3yueHre HepaBHOMEDHOTO [IBW)KEHUS C LieJIbl0 OrpefiesieHdss MICHOBEHHOU
CKOPOCTH.

V3mepeHune ycKOpeHUsi MpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM /[BW)XeHUU
10 HAKJIOHHOM TIJTIOCKOCTH.

WccnepnoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
NBIDKEHUH.

V3mepeHue  yckopeHusi ~ CBOOOZHOTO  TafieHusi  (PeKOMeH[0BaHO
HCTI0/Th30BaHue [U(POBOM 1abopaTopun).

V3yyeHue [BWKeHHUsI Tesjla, OpOIIEHHOTO TOpHU30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TPOIMOPLIMOHATBHOM 3aBUCHMOCTU MEX[y AaJbHOCTBIO
Mo0JIETa U HaYa/IbHOW CKOPOCTBIO Tesla.

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

VccnenoBaHve 3aBUCMMOCTU Tiepyofia oOpailjeHusi KOHWYeCcKOro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HbroToHa. MHeprmanbHble cucTeMbl OTCYéTa. [IpuHLUI
oTHocUTenbHOCTU ['anmunes. HenHepriuanbHble chCcTemMbl OTCYéTa (OIpenesieHue,
TIPUMEDHI).

Macca tena. Cusa. IIpyHIMI Cynieprio3syuLuu CUI.

Bropoi 3akoH Her0TOHA /119 MaTepuaabHOM TOUKM.

Tpetuit 3aKkoH HbrOTOHA /111 MaTepUaibHbIX TOUEK.

3aKOH BCEMHPHOrO TATOTEHUs. OKBUBAJE€HTHOCTh TI'DAaBUTALIMOHHOM U
VHEPTHOW MacChl.

Cuna TspKeCTH. 3aBUCHMOCTh YCKODEeHUsI CBOOOJHOTO TMa/leHUSI OT BBICOTHI
HaJi TOBEPXHOCTbIO T[UIaHeTbI U OT reorpauueckor I[MUPOThL [IBr>KeHUe
HebeCHBIX Tesl U UX CITyTHUKOB. 3aKoHbI Keriepa. [TepBasi KocMuueckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe TpeHue. Cuja TpeHHUsSI CKOJIb)KEHUSI U CWJIa TPEHUS
nokosi. KosgpduumieHT TpeHusi. Cuia CONPOTMB/IEHUS TPU [ABWKEHUM Teja B
JKUJKOCTU W rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJILHOTO ABUKEHUS.

Hasnenue. I'ngpocratnueckoe gasneHve. Cuia Apxumeza.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYeCKHe TMPOLeCChl: TOALIUITHUKH,
JIBUYKEHWE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsrojeHue ABMOKeHUs Tesl B MHEPLMAIbHBIX M HeWHepLUaabHBIX CUCTeMaxX
oTCyéTa.

IIpyHIMIT OTHOCUTETBHOCTH.

KaueHnve /JByX LWIMHADPOB WM IIApOB pPa3sHOW MacChl C OJVHAKOBbIM
YCKOPEHHEM OTHOCHUTEJIbHO HeHMHePLIMaJIbHOU CUCTEMBI OTCUETA.

CpaBHeHVe  DaBHOJEMCTBYKOIEM TMPWIOKEHHbIX K Tely Cul  C
MpOM3BeJjeHUEM MacChl TeJla Ha ero YCKOpeHHe B MHepLMalbHOU CUCTEMe OTCYETA.

PaBeHCTBO CWJl, BO3HMKAIOLIMX B pe3y/ibTaTe B3aUMO/eHCTBUS TeJl.

N3mepeHre Macc mo B3auMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MO bEME U TaJleHUH.

LleHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPEHUS MTOKOs, KAUeHUsI U CKOJIb>KEeHUSI.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHuie paBHOJEHCTBYIOIeN CH TIPU JIBWDKEeHUM OpycKa I0 HaK/IOHHOM
IIJIOCKOCTH.

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



WccnenoBanne 3aBUCMMOCTA CUJI YOPYTOCTH, BO3HUKAKOIIMX B TMPYXUHE U
pe3uHOBOM 00pa3iie, OT UxX Ae(opMariuu.

N3yueHne ABU)KEHUS] CUCTEMbBI Tesl, CBSI3aHHbIX HUTHIO, MIEPEKMHYTOM uepe3
NETKUI OJIOK.

N3mepenre ko3¢ duiieHTa TPeHUsI 10 BeJIMUMHe yI/IoBOro Ko3ddduijeHTa
3aBUCUMOCTU Frp(IN).

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

N3yueHue nBM>KeHWs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mea.

Ab6comoTHO TBEpAOe Tesno. IlocTyrarenbHOe W BpalljaTelbHOE BMXKEHHE
TBEpAOro Tesa. MOMEHT Cu/lbl OTHOCUTE/bHO OCU BpalleHus. [lnedo cussbl.
CrioxkeHue CWJl, TPUIOKEHHBIX K TBEpAoMy Teny. LleHTp TskecTu Tena.

YcnoBusi paBHOBeCus1 TBEPAOrO TeJa.

YcroiturBoe, HeyCTOWUKBOe, Oe3pa3IMuHoe paBHOBECHe.

TexHUUeCKHMe YCTPOMCTBA M TEXHOJIOTMYECKHWe TMPOLIeCChl: KPOHIUTEMH,
CTPOUTEJIbHBIA KPaH, peliféTuaTble KOHCTPYKLIUMU.

Hdemoncmpayuu.

YcoBus paBHOBeCHs.

Bupe! paBHOBecus.

YueHuuecKuli 3kchepumeHm, sabopamopHble pabomsbl, NPAKMUKYM.

WccnenoBanne yc/ioBUM paBHOBECHUS TBEpPAOrO Teja, MMERIIEro 0cCh
BpalL|eHHs.

KoHcTpyrpoBaHye KpOHIITEWHOB U PACYET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTU TBEPAOTO TeJd, UMEIOLLEro MIoLaJb OMOpPBI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe.

NmMnysibc MaTepuabHOM TOUKH, CUCTEMbI MaTepUabHbIX TOUueK. LleHTp mMacc
CUCTeMbl MaTepHasibHbIX TOUeK. Teopema O JBWKEeHUU L{eHTpa MaccC.

NMnysibC CUiibl M U3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IBU)XeHUe.

MomeHT uMIly/bCa MaTepyaabHOU TOUKW. [IpejcTaBneHne O COXpaHeHUH
MOMEHTAa UMITyJIbCa B LIEHTPAIbHbIX MOJISIX.

Pabota cunbl Ha MajJoM W Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
nipe/icTaB/ieHre PabOThl CUJIBI.

MOLLHOCTb CHUJIBL.

KuHeTnyeckasi 3Heprus MaTepuaJbHOW TOUKA. Teopema 00 W3MeHeHUH
KMHETUYECKOU SHEPTUM MaTepualTbHOW TOUKH.



[ToTeHlManbHble W HeTOTeHLMa/lbHble CU/bl. [loTeHIMa/lbHAs SHeprus.
[ToTeH1ManbHasi SHeprusi yrnpyro JedopMUPOBaHHOW MpPY)XKUHBI. [loTeHIManbHast
SHeprusi Tejia B OJHOPOJHOM T'paBUTAL[MOHHOM Iiosie. [loTeHlManbHas SHeprus
Tesla B TPaBUTAL[MOHHOM M0Jie OZHOPOAHOrO I1apa (BHYTpPU U BHe 111apa). Bropas
KOCMHYecCKasi CKOpOCThb. TpeTbst KOCMUUeCKasi CKOPOCTb.

Ces3p paboOThl HeMOTEHIMA/NbHBIX CUJI C W3MeHeHHWeM MeXaHW4YecKou
SHEepPruu CUCTeMbI Tesl. 3aKOH COXpaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHy/uu i ueanbHOW >KUAKOCTU Kak CJie[CTBHME 3aKOHA
COXpaHeHUs1 MeXaHUYeCKOU SHEepPIrUM.

TexHHWuyecKre yCTPOWCTBA U TeXHOJIOTMYeCKHe TMPOLeCChl: JBMKEHUe pakeT,
BOJIOMET, KOMEp, TMPYXWHHBIM TMMCTO/ET, THUPOCKON, (UrypHOe KaTaHMe Ha
KOHBbKaXx.

demoncmpayuu.

3aK0H COXpaHeHUs UMITyJIbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHepTUU TeJa TPU COBePILIeHHUH paboThI.

B3avMHbIe TmipeBpalljeHUs] KMHEeTUUeCKOW W TIOTeHI[Ma/JbHOW SHepPruul Mpu
JIeVICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIIPYTOCTH.

CoxpaHeHHe SHepruu Mpy CBOOOIHOM Ma/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

V3mepeHue UMITyJibCa Tesia 10 TOPMO3HOMY Iy TH.

Vi3mepeHre CU/IbI TSTH, CKOPOCTU MOZEIH 3JIeKTPOMOOUISS ¥ MOIIHOCTH
CUJIbI TSTU.

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

ViccnenoBaHue coxpaHeHUs! UMITYJIbCa TIPU YIIPYTOM B3aUMO/eCTBUM.

V3mMepeHre KUHETUUECKOM SHEePryy TeJia 10 TOPMO3HOMY Iy TH.

CpaBHeHHe M3MeHeHHs TIOTeHI[MalbHON 3HePTryr MPY>KUHbBI C PA00TON CHUJIBI
TPeHwUs.

OnpepeneHve pabOTbl CWIbI TPeHUsI TIPU [IBWKEHUM Tejla MO HAKJIOHHOMN
TIJIOCKOCTH.

Pa3pen 3. MoniekyisipHas pu3nKa U TepMOAMHAMHUKaA.

Tema 1. OcHO6bI MO/1€eKy/ISIPHO-KUHemu4eCKoll meopuu.

OCHOBHBIE TIOMIOXKEHUSI MOJIeKYJIIpHO-KMHeTHYeckor Teopun (MKT), wux
orbiTHOe  obocHoBaHue. /[Iuddysusi. BpoyHOBCkoe fBKeHHMe. XapakTep
JBIDKEHUST U B3aUMO/IeMCTBUS 4YaCTUL] BeljecTBa. Mofenid CTPOeHUs] Ta30B,
KUAKOCTeH U TBEPIBIX Tel U OObsSCHeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pasMepbl MoneKyan (atomoB). KoauuecTBO —BelecTBa.
[TocTosinHas ABorazpo.

TemnnoBoe paBHOBecue. TemriepaTypa u criocobbl eé u3mepeHus. Illkana
TeMmnepatyp Llenscus.

Mopenb WeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOM TEeOPUU: YaCTULIbI
rasa JBWKYTCS XaOTHUYeCKH U He B3aUMOJENCTBYIOT APYT C APYTOM.

['a3oBble 3aKOHBL. YpaBHeHHe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1ukasna temrepatyp KeneBrHa). 3akoH [anpToHa. M3ompoueccs B
uiealbHOM Tra3e C TIOCTOSSHHbIM KOJMYeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHHe W30MPOL[eCCOB: U30TePMa, M30X0pa, h300apa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KUHEeTUYeCcKOW SHeprueu
MOCTYIAaTe/IbHOTO TeIJIOBOTO [JBWJKEHUS MOJIEKY/l HJeanbHOro rasa (OCHOBHOE
ypaBHEHHe MOJIeKYJIIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

CBsi3b a0CO/MIOTHOM TeMITepaTyphbl TEPMOAUHAMUYECKOH CUCTEMBI CO CPeIHeu
KUHETUUeCKOW SHepryuei rnocTynaTe/bHOr0 TEMJIOBOrO JBHKEHHS €6 YaCTHL].

TexHUUeCKHe yCTPOMCTBA M TEXHOJIOTMUECKHE TMIPOLIecChl: TepPMOMeTp,
b6apomeTp, roiyyeHrie HAHOMATePHUAJIOB.

Hdemoncmpayuu.

Mopenu ABU>XKeHUS YaCTUL] BelLleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK € 3aruchbio peayibHOTO OPOYHOBCKOTO JBHKEHMS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIpuTtskeHre MOJIeKY.I.

Mopenu KpucTaJim4ecKnx peréTok.

HabsroieHue v vicciejoBaHue U30TIPOLIECCOB.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnepmoBaHne mpouecca yCTaHOBJIEHWS TeIJIOBOIO paBHOBECHUS IIpH
TETIJI000MeHe MeXKy TOPSTUer ¥ XOJIOAHOM BOJOM.

N3yueHue wu30TepMHUUYECKOrO mpolecca (PeKOMEHZOBAaHO WCIO0Jb30BaHUE
111dpoBoii 1labopaTopun).

V3yueHune n30XOpHOTO MpoLjecca.

V3yueHue n3o6apHOro rpoiiecca.

[IpoBepka ypaBHeHUs1 COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensio8ble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHve BHEIIHUX YC/IOBUM [JIA
TePMOJAVHAMUUECKOW CUCTeMbl. BHelllHHe ¥ BHyTpeHHUe MapamMeTpsl. [lapameTpsl
TePMOJAWHAMUUECKON CUCTeMbI KaK CpeJiHVe 3HaueHWsl BeJIMUWH, OIMCHIBAFOLUX
eé COCTOsIHMe Ha MUKDPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauano TtepmoavHamuku. (CamMoONpoW3BO/IbHAsA — pesakcanus
TePMOJVHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mogens uWjeanbHOro rasa B TepMOJWHAMUKe — CHUCTeMa YpaBHEHWN:
ypaBHeHHe MeHeneeBa—KiarelipoHa M BbIpa)KeHUWE [Ji1 BHYTPEHHEU >SHepruu.
YcnoBusi npUMEHUMOCTU 3TOM MOJIe/IA: HU3Kash KOHLIeHTPALUsl YaCTUL], BbICOKHE
TeMIieparypsl. BeipakeHue i1 BHyTPeHHeM 3HepPruM OJHOATOMHOIO UeanbHOr0
rasa.

KBa3ucratuueckue U HecTaTUYeCKUe TIPOLIeCChI.

OnemeHTapHasi paboTa B TepMoiiHaMuKe. Beiuncsienre paboTel 10 rpaduKy
rpoLjecca Ha pV-guarpaMmme.

Temnoriepefiaua  Kak  croco®  M3MeHeHWSI  BHYTpeHHeH  SHepruu
TePMOAMHAMUUYECKOM  cucTeMbl 06e3  coBepieHHs: paboThl.  KoHBeKIus,
TeIJIONPOBOJHOCTb, U3/TyUeHHUe.

KomuuectBo Teruiotel. TerioéMKOCTH Tesla. YgAenbHasd W MOJIIpHast
TerJIOEMKOCTU BellleCTBa. YpaBHeHWe Maiiepa. Y/e/bHasi TeruioTa CropaHUs
ToryBa. Pacuér KonMuecTBa TeIUVIOThI MMpHU  Tervioriepefaue. [lonstue 06
anmrabaTHOM TIpoliecce.

[TepBbIM 3akKOH TepMoAWHAMUKM. BHyTpeHHsi® 53Heprus. KosmyecTBo
TeN/I0Tbl W paboTa Kak Mepbl M3MeHeHWs  BHYTpeHHel  SHepruu
TePMOJAVUHaAMUUECKOU CUCTEMBI.

BTopor 3akKOH TepMOJWHAMUKM [JI1 DPaBHOBECHBIX IIPOLIECCOB: 4Yepe3
3a/laHHOEe paBHOBECHOE COCTOSSHWE TepMOJWHAMUYECKOW CHUCTEeMbl TPOXOJUT
eIMHCTBeHHas afitabara. AGCo/i0THas TemMreparypa.

BTtopori 3akOH TepMOJWHAMUKU [/Ii  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO TIepe/laTh TeIUVIOTY OT 0oJiee XOIOAHOTrO Tesla K 0oJiee HarpeToMmy 0e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMoCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpuHLMIBI JelicTBUA Tery1oBbIX MammH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. Iukin KapHo.

OKOJIOTUYeCKHe acCIeKThl WCIOJIb30BaHUs TeIUIOBbIX JBUraresien. TerioBoe
3arpsisHeHre OKPY Karolllen Cpe/ibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLeCChl: XOJOAWIbHUK,
KOHAWLIMOHED, [IW3e/bHbI W KapOHOpAaTOpHBLIM ABUTATeNH, TapoBasi TypOuHa,
IOJIyuyeHre CBepPXHU3KUX TemIlepaTyp, YTUIM3aLUsA «TeIUIOBbIX» OTXOJ0B C
WCTI0/Th30BaHKEM TeIJIOBOT0 HAacoca, YTUIK3alys 0M00praHnyeckoro TOTUIMBa [ijIs
BLIDAOOTKU «TETIOBON» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TemMriepaTyphbl ITPYU afjuabaTHUeCKOM pacIIipeHH.

BosayiiHoe orumso.

CpaBHeHUe y/ie/IbHbIX TEeIJIOEMKOCTEMN BeLeCTB.



Crioco6pbl M3MeHeHHsI BHyTPeHHel SHepTUu.

VccnenoBanue aguabaTtHOTO mpoiiecca.

KommnbroTepHbie MO/ie/Tv TeTJIOBBIX /IBUTATeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble padombl, NPAKMUKYM.

N3mepeHue yaienbHOM TEMI0EMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

N3yueHne B3aUMMOCBSI3M SHEPTUU MEXMOJIEKY/ISIPHOTO B3aUMOJEUCTBUS U
TeMIlepaTypbl KATIEHUS XKUJKOCTEN.

Tema 3. Azpezamubie cocmosiHus eeujecmea. Pazoebie nepexoobil.

[Tapoobpa3oBanve | KoOHfeHcalus. VcrapeHve U KulleHue. Ye/bHas
TeryioTa mapoobpa3oBaHUsl.

HacebijeHHble W HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
IUIOTHOCTHU U [ABJIEHWs HACBILIEHHOrO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChII[EHHOTO Tapa. 3aBUCUMOCTb TeMriepaTypbl KUIIeHUs OT /laB/IeHUsI
B KUJIKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAs U OTHOCHTE/TbHAsK BJIaXKHOCTb.

TBépgoe Teno. Kpucranivueckue U amop@Hble Tesla. AHU30TPOIUSI CBOMCTB
KpucTta/yioB. [lynaBneHne W KpucTa/yv3anusa. YJejbHas TeruloTa IIaBlIeHUs.
Cybsmumarysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u oxkatue. Casur. Mogyss FOnra.
[Ipegen yrpyrux gedopMariuii.

TersioBoe paciiiipeHue »KUAKOCTeH U TBEPABIX Tel, 00bEMHOe W JTMHEeMHOe
paciiMpeHrie. AHTapMOHM3M TeIIOBBIX KoJiebaHU YaCcTHUI] BelljeCTBa KakK ITpUUHHa
TeIJIOBOTO pacClIMpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHyie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro banaHca.

[ToBepxHOCTHOE HaTspkeHWe. Ko3(h@uieHT MOBEpPXHOCTHOrO HAaTSDKEHUS.
Kanunnsiphelie siBnenusi. [laBneHue noJ UCKPUBAEHHOM MOBEPXHOCTBIO KUAKOCTH.
®opmyJia Jlariaca.

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

demoncmpayuu.

TenioBOE pacivpenue.

CBoMCTBa HACBII[EHHbIX M1APOB.

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

N3mepeHue CHJibl TOBEPXHOCTHOTO HATSHKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKaMU.

CmauuBanue.



KanunnspHelie siBieHusI.

Mopenu HeHbFOTOHOBCKOHW YKUKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

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

Buapl gedopmarimii.

HabsrojeHre Masbix gedopmariuid.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHune 3aKkOHOMEPHOCTel UCIIapeHus KUJKOCTEM.

N3mepeHue yzielbHOM TEMUIOTHI T/1aB/I€HUS JIb/IA.

W3yueHne CBOMCTB HACBILL[EHHBIX MApPOB.

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

N3mepenuie Ko3(pduieHTa MOBEPXHOCTHOTO HATSPKEHUSI.

N3mepenne moaysis FOHra.

VccnenoBanve 3aBUCMMOCTU — AedopmaliuM  pe3uMHOBOro obpasiia  oT
TIPUJIO’KEHHOU K HEMY CHJIBI.

Pa3pen 4. JneKTpoguHaMMKa.

Tema 1. Dnekmpuueckoe novie.

OnekTpu3alys Tejl W e€ MpOosiBIeHUs. OJiIeKTpU4ecKuud 3apsii. [IBa Buza
JIEKTPUUEeCKUX 3apsAfoB. [IpOBOJHUKU, [OUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
ONeMeHTapHbIA 37IeKTPUYeCKUM 3apsi[. 3aKOH COXPaHEHUsl >SJIEKTPUYECKOrO
3apsza.

BsaumopeiictBue 3apszoB. TodyeuHble 3apsifibl. 3aKoH KysoHa.

OnekTpuyeckoe rnose. Ero felicTere Ha 37eKTpUUeCKUe 3apsi/bl.

HanpspkéHHOCTD — 3/1eKTpUUecKoro  mosiss.  [IpoOHbid  3apsn.  JIuauu
HarpsUKEHHOCTH 3JIEKTPUUeCKOoro 1nossi. O4HOPOgHOe 371eKTPUYeCcKoe IoJie.

[ToTeHIMANBHOCTB 3JIEKTPOCTAaTUUECKOTO TI0/Is. Pa3HOCTH MOTEHLUaloB U
HarpspkeHue. IloTeHanbHas 3Heprusl 3apsiia B 3JIeKTPOCTAaTUUYECKOM II0JIe.
[ToTeHuMan s3neKTpocTaTUueckKoro noJsist. CesA3b HATIPSDKEHHOCTHU T0JIS1 U Pa3HOCTH
MOTEeHLWA/IOB /11  3JIEKTPOCTAaTUUEeCKOrO0 MoJig (Kak OJHOPOJHOrO, TakK M
HeOZJHOPO/HOTO).

[TpyHLMN Cyneprno3uLMy 3/1eKTPUUeCKUX TTOJIEeN.

[Tone ToueuHoro 3apsiia. [lone paBHOMepHO 3apsbkeHHOUM cdepsbl. [lone
PaBHOMEPHO 3apsPKeHHOTo T0 00béMy 1apa. [lose paBHOMEpPHO 3apsbKeHHOM
OeckoHeyHOM TMIOCKOCTA. KapTWHBI JMHUNA HaNpsHKEHHOCTH STUX Tiojiel U
9KBUIOTEHI[MA/TbHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B 3/IEKTPOCTAaTUUYECKOM I10J1e. Y C/IOBHE PABHOBECUS 3apsIOB.

OvsnekTpyku B 5JIEKTPOCTaTUYECKOM  TOJIe. [wvsnekTprueckas
TIPOHUL[AeMOCTh BelljecTBa.



KoHgeHcaTop. DJIeKTPOEMKOCTb KOHJjeHCaTopa. DJIEKTPOEMKOCTh TIJIOCKOTO
KOH/leHCaTopa.

[TapannensHOe coeuHeHMe KOHAEeHCAaTOPOB. [loc/iejoBaTeibHOE COeMHEHHE
KOH/I€HCaTOPOB.

OHeprus 3apsbkKeHHOr0 KOH/IeHCaTopa.

[IBr>KeHVe 3apsyKeHHOM YaCTULIbl B OJHOPOJHOM 3/IeKTPUUYECKOM TIO0JIE.

TexHUUyeckKre YCTPOWCTBA M TEeXHOJIOTMYECKHWe TMPOLeCChl: 31eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThUecKasi 3alliuTa, 3a3eMJieHHe 3JIeKTPOIpHuOOpOB,
KOH/leHCcaTophl, reHepaTop Bau ge I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M MIPUHIIUI [JeHCTBUS 37IeKTpOMeTpa.

DeKTpUUeCcKoe moJie 3apsKeHHBIX 1IapUKOB.

DneKTpuUeckoe 1oJie ABYX 3apshKeHHbIX TIJIaCTUH.

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

IIpoBOHUKU B 3/1€KTPUYECKOM I10J1€.

OneKTpocTaThyecKas 3alura.

Y CTpOUCTBO U feNCTBYe KOHAEHCAaTOPa MOCTOSHHOU U MepeMeHHOM MKOCTH.

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

DHeprus 371eKTPUUeCKOro T0JIs 3apsSUKeHHOr0 KOHZeHcaTopa.

3apsiika 1 pa3psifika KOHJeHcaTopa yepe3 pe3ucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsSPKEHHBIX TeJl.

HabJtrojeHue nipeBpaiiieHyst SHePriuy 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
W3/ly4eHUs CBETOIUO/A.

W3yueHue mpoTeKaHUs TOKA B LIeNH, COeprKalliell KOHZeHCaTop.

Pacnipenienenve pa3HOCTHU TIOTEHLMAJIOB (HampsKeHus) TpU
10CJIej0BaTe/IbHOM COeJMHEHUN KOHZeHCAaTOPOB.

WccnenoBanue paspsijia KOHZeHCaTopa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mMox.

Cwuia Toka. [TocTossHHBIN TOK.

YcnoBusi CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOr0 TOKa. VICTOUHUKU
Toka. Hanpspkenue U u 3/1C €.

3akoH Oma /jj11 yyacTKa LielHu.

OneKTpruJecKoe COMPOTUBJ/IEHHE. 3aBHCHUMOCTD COMPOTHBJIEHUST
O/IHOPO/IHOTO TPOBOJHMKA OT €ro [JWHbl U TUIOLIAA TIOMEePeYHOro CeueHwUs.
Y neyibHOE COMPOTUB/IEHUE BellleCTBa.

[TocnenoBarensHOe, TapaiienbHOe, CMeLIaHHOe COeJUHEHWe MPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX /IeKTpUUeCcKux lierneut. [IpaBuia Kupxroda.



Pabora a/ekTpuueckoro Toka. 3akoH [xoynsi—JleHiia.

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

OC u BHyTpeHHee COMNPOTUBJ/IEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJHOW  (3aMKHYTOM) 3JIEKTPUYECKOW 1erd. MOIHOCTE MCTOUHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonpgeHcaTop B 1jernu noCTOSTHHOTO TOKa.

TexHUUyecKre yCTPOMCTBA M TeXHOJOTUUECKHe TMPOLeCChl: aMIiepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOW SHEPrUU.

Hdemoncmpayuu.

N3mMepeHue CUJIbI TOKA M HalpPsKEHUS.

NccnepnoBanne 3aBUCMMOCTH CWIbl TOKA OT HArpsUKeHUs [Jis pe3ucTopa,
JIaMITbl HAKaJIMBaHUS U CBETOAMOA.

3aBUCHMMOCTb COIPOTUBJ/IEHWS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIMHBI,
TI/IOLLIA/IN TIOTIePeYHOI0 CeUueHus: U MaTepuasa.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBJIEHUS TIPU TTOCTOSSHHOM
HarpsUKeHUH.

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

CriocobbI coeiHeHUsI UCTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanne pa3HOCTH MOTEHLIMATIOB MEXAY MOJIFOCAMHA WCTOUHHKA TOKA
OT CWIbI TOKA B LIETIN.

YueHuuecKuli 3KcnepumeHm, 1abopamopHble padbombl, NPAKMUKYM.

WccefoBaHre CMeIIaHHOIO COeMHEeHUs Pe3rCTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHre 3aBMCMMOCTA CWIBI TOKA OT HaNpsDKeHUs [JI  JIaMITbI
HaKa/IMBaHUsI.

YBenuueHue rpefiesia U3MepeHus: amrnepMerpa (BoJbTMeTpa).

N3mepenre 3/1C v BHYTpeHHero CONPOTHUB/IEHUSI UCTOYHMKA TOKa.

Nccneposanune 3aBucumoctd 3/JC rajbBaHUUYeCKOro 3jieMeHTa OT BPEeMeHU
TIPY KOPOTKOM 3aMbIKaHUM.

WccenoBaHve pasHOCTY TMOTEHLIMATIOB MeXZy I0JIF0CaMU UCTOYHHKA TOKa
OT CWIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIE3HOU MOLLHOCTHA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ pazauuHbIx cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPa3/MYHBIX  BeL[eCTB.  JJIEKTPOHHAs
NPOBOJUMOCTb TBEPJABIX MeTa//IOB. 3aBUCHMOCTb COIPOTHBJIEHUS] METAas/IOB OT
TeMmnepaTypbl. CBepXIPOBOAUMOCTb.



O/eKTpUUeCKUl TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKWN. CobcTBeHHast 17} TpUMeCHasi  MNPOBOJHUMOCTD
MOJTypOBOJHUKOB. CBOiCTBa p—n-mniepexo/a. [1o/1ynpoBoAHUKOBBIE IPUOOPHI.

ONeKTPpUYeCKU TOK B 3JIGKTPOIMUTAX. OJEKTPOJUTHYeCKass AUCCOLMAaLs.
OsiekTposn3. 3akoHbl Papajes /i 3/1eKTPo/In3a.

OJIeKTpUUYeCKMd TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3psz. Pa3nivyuHbie TUIIbI CAMOCTOATE/BLHOIO pa3psaga. Momnnus. [1na3ma.

TexHUUeCKre yYCTPOMCTBAa W IpPaKTUUeCKOe IpHMeHeHHe: rasopaspsijHble
JlaMIibl, 3JIEKTPOHHO-/IydeBasi TpyOKa, TIOMYTIPOBOJHUKOBBIE TPHOODPHBI: U0/,
TPaH3UCTOpP, (OTOAMO, CBETOAWOJ, TradbBaHWKa, pa(pUHUPDOBaHWE MeJH,
BbITJIaBKA a/TFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/VIOB OT TeMIIepaTyphl.

[IpoBOAMMOCTD 371€KTPOTUTOB.

3aKoHbI a71eKTposin3a Papazes.

VickpoBoi pa3ps/ ¥ IPpOBOAYMMOCTE BO3JyXa.

CpaBHeHue NMPOBOAUMOCTH METaJIJIOB U TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSASI MIPOBOAUMOCTD JUO/A.

YueHuuecKuli 3KcnepumeHm, 1abopamopHble padbombl, NPAKMUKYM.

HabntomeHue 31ekTposin3a.

N3mepenue 3apsizia OTHOBAJIEHTHOTO MOHa.

WccnenoBanne  3aBUCMMOCTM  COTIPDOTUBJIEHUSI  TePMOpPE3UCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEPUCTUKU JUO/A.

du3snvyecKuy NpPakTUKyM.

Crioco6sl n3MepeHus: pU3NUeCKUX BeTMUMH C UCIOb30BaHUEM aHAOrOBbIX
1 1U(POBLIX U3MepUTEeNbHBIX NMPUOOPOB U KOMITbIOTEPHBIX /1aTUYMKOBBIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/bHBIE TIOTPEITHOCTH M3MepeHui (pU3nuecKux BeJMUMH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefneHre  KOCBEHHBIX U3MEPEHWUW, HWCCAeAOBaHUM  3aBUCUMOCTEU
bu3MuecKux BeJMUWH, TIPOBepKa Tpe/oKeHHbIX TunoTte3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTUYeCKWX  pasfieflaXx «YUeHWYeCKUWd  SKCIIePUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIe CBSI3H.

N3yyenne Kypca ¢usuku yraybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COZepKaTe/IbHbIX MeKIIPeMETHBIX CBS3€M C KypcaMu
MaTeMaTUKH, OHM0JIOTHH, XUMIUH, Teorpaduu U TeXHOIOTHH.

MeasicnpedomemHble noHsiMus1, C8513aHHbIE C U3yUeHUeM Memooo8 HayyH020
NO3HAHUS: sIBJIeHWe, Hay4Hbld (DaKT, TUroTes3a, ¢r3nueckass BeJWUYMHA, 3aKOH,



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

Mamemamuka: pelieHde cucTeMbl ypaBHeHWM. JIMHelHasi (QyHKLuS,
napabosna, ruriep6osia, ux rpaduku U cBocTBa. TpUroHOMeTpUuecKre (yHKLWU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMeTPHUYEeCKOe TOXKeCTBO.
BekTophb! 1 KX MIPOEKLMM Ha OCH KOOP/IMHAT, CJI0XKEHUE BEKTOPOB.

Buosozusa: MexaHuueckoe JIBW)KeHHe B KMBOU Tpupoje, nuddysus, ocmMoc,
TeryIo0OMeH >KUBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDY>Kalolljei cpebl,
yTUIM3alisi OMOOpraHMUeCKOro TOIIMBA /11 BBIPAOOTKU  «TEIVIOBOW»
3/IeKTPO3HEPTYH, TTIOBEPXHOCTHOE HATsPKeHUe U KalW/UISIpHbIe SIBJIeHUs B TIPUPOJE,
3JIeKTPAYECKUE SIBJIEHUS B )KUBOU MPUPO/IE.

Xumus: [UCKpeTHOe CTpPOeHHe BelecTBa, CTPOEHHWe aTOMOB U MOJIEKYJI,
MOJIb BeIlleCTBa, MOJIsIpHasi Macca, IojlydeHHMe HaHOMAaTepyasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, KUAKOCTEN U ra3oB, XUAKHE KPUCTasUIbl, 3/IeKTPUUYECKHe
CBOMCTBA MeTaJI/IOB, 3JIEKTPOJIUTAYECKAS AUCCOLMALINS, ralbBaHUKA, SJIeKTPOHHAs
MUKPOCKOITHSI.

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

TexHonoz2us: tipeobpa3oBaHve ABWKEHHN C UCIIO/Ib30BAaHUEM MeXaHU3MOB,
YU46T CyXOrO M JKAJKOTO TpEeHUs] B TEXHUKe, CTaTUYeCKue KOHCTPYKLUU
(KpOHILUTENH, peliéTyaTble KOHCTPYKLMH), MCII0/Ib30BaHME 3aKOHOB COXPaHEHHs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
cropaHusi, TlapoBasi TypOuHa, ObITOBOW XOJOJUIbHUK, KOHJULIMOHED, TeXHOJIOT U
MOJIyYeHUs] COBPEMEHHBbIX MaTephasioB, B TOM UHMC/A€ HaHOMaTepuajoB, W
HAHOTEXHOJIOTMH, 37IeKTpOCTaTUUecKasi 3allluTa, 3a3eMJ/IeHHe 3JIeKTPOrpubopoB,
ra3opaspsiJHble JIaMIIbl, [10JTyTIPOBOAHUKOBBIE TPUOOPHI, rabBaHUKA.

11 KJTACC

Pa3pen 4. JneKTpoaguHaMuKa.

Tema 4. MazHumHoe novie.

B3anMmogelicTBMe TOCTOSIHHBIX MAarHUTOB UM TPOBOAHUKOB C TOKOM.
MarnutHoe Tmoie. BekTOp MarHMTHOM WHAYKUWW. [IpyHLMN Cyreprio3unun
MarHUTHBIX T0Jiel. JIMHUM MarHUTHOM UHIYKIIAU.

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

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

Cua JlopeHlja, eé HarpaB/ieHUe U MOAYJib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OJTHOPO/IHOM MarHHATHOM I1oJie. PaboTa cuiiel JIopeHria.

MarxauTHoe 11071€e B BelljecTBe. @eppoMarHeTUKy, napa- U JuaMarHeTHUKU.



TexHUueckue yCTPOWCTBA W TeXHOJOTMYeCKrWe TpPOLeCChl: MpHUMeHeHue

TTOCTOSTHHBIX MarH1TOB, 3J1eKTPOMarHuTOB, TeCTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe b SIKOOU, YCKOPUTEIU 37ieMeHTapHbIX YaCTHII.
demoncmpayuu.

Kaptuha  vMHWMKM  WMHAYKOWMM ~ MarHATHOTO — TIOJIST  TIOJIOCOBOTO U
T10/JKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTuHa 1MHUI MarHWTHOW UH/IYKLIMM T0JIs IJTMHHOTO MPSIMOT0 TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MPOBO/JHMKA, KATYILIKHA C TOKOM.

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IUTA.

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

[TpyHLMN JeUCTBUS 3J1eKTPOU3MEPUTENIBHOTO nipubopa
MarHUTO3/1eKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHble padbombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWMCTB (peppOMarHeTUKOB.

WccnenoBanne 1enCTBYS MOCTOSHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKaA.

OrnpefienieHre MarHUTHOW MHAYKLMM Ha OCHOBE W3MepeHHs CUIbl AMriepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSL.

SIBneHre 95/IeKTPOMarHUTHOW UWHAYKUMM. [IOTOK BeKTOopa MarHUTHOU
vHAyKimu. OC wHAYKUMM. 3aKOH 3/1eKTPOMarHMTHOM WHAyKOuu Papajesi.
Buxpesoe sniektpudeckoe rosie. Toku @yko.

OAC UHAYKUMU B MPOBOJHUKE, ABWXKYLIEMCA B OJHOPOJHOM MAarHWUTHOM
Tosie.

IIpaBuso Jlenua.

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

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.

HabstojeHue siBfieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

NccnepoBanune 3aBucumoctd IJC MHAYKUMM OT CKOPOCTA HW3MeEHeHUs
MAarHMTHOT'O MOTOKa.



IIpaBusno Jlenua.

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

SIBneHre CaMOUHTYKIIWU.

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

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHue siB/ieHUs 3/IeKTPOMarHUTHOM UH/YKIIWU.

OmnpeiesieHre UHAYKIIMU BUXPEBOI0 MAarHUTHOTO TI0JIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUU.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0anus ¥ BOJTHBI.

Tema 1. MexaHuueckue Kos1e0aHusl.

KonebarenbHast cuctema. CBoOOHBIE KOJIe0aHUS.

[apmoHuueckre KosiebaHusi. KuHemaTuueckoe U JUHaAMHUeCKoe OIMCaHue.
OHepreTUyeckKoe orvcaHve (3aKOH COXpaHeHHsI MeXaHWueCKOW 3Heprum). BuiBos
JUHAMHUECKOTO OIMMCaHHsI TapMOHMUECKUX KOJIe0aHWM U3 MX YHEpreTUUecKoro
KUHeMaTUueCKOro OTNHCaHUSI.

Amvruutyzna v dasa kKonebanuii. CBsI3b aMIUIMTYAbl KOie0aHUN HCXOHOU
BeJIMUMHBI C aMITTUTY/]JaMU Kojie0aHWM eé CKOPOCTH U YCKOPEeHHUSI.

[Tepviog, m uactota Kosiebanuid. Ilepwof; MambiX CBOOOJHBIX KosebaHHi
MaTeMaTUueCKOT0 MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHWY TMPY>KUHHOTO
MasiTHUKaA.

[ToHsiTHe 0 3aTyxarolux Konebanusx. BeiHyKZieHHbIe KoyiebaHus. Pe3oHaHC.
Pe3oHaHCcHass KpuBasi. BivsHMe 3aTyxaHusi Ha BUJI pPe30HAHCHOW KpHWBOM.
ABTOKO/IE0aHUS.

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

demoncmpayuu.

3anuck KosiebaTeTbHOTO JIBKEHHUS.

Habsro/jeHre He3aBUCMMOCTH Mepro/ia MasibIx KosiebaHWii Tpy3a Ha HUTH OT
aMIITUTY IbI.

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

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KWHE C IIeJIbIO
dbopmupoBaHus TpeicTaBIeHU 00 uiearbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUsI JHePTUH TIPU KoJjie0aHUSIX TPy3a Ha MPYKUHe.

VccnenoBaHyie BBIHYK€HHBIX KOJIeOAHUM.

Habntomenne pe3oHaHca.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KOJIeOAaHWM HUTSHOTO W TIPY>KMHHOTO
MasiTHUKOB.

V3yyeHue 3aKOHOB /IBU)KEHUSI TeJsla B X0/ie KojiebaHui Ha YTIpyroM To/iBece.

N3yueHne ABMKeHWSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXarOIIUX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumMHble Ko/1e06aHus.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHbIE KoJjiebaHUs B
uziealbHOM KosiebaTenbHOM KOHType. ®opmyrna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIUTY/I0M CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPe.

3aKOH COXpaHeHUs SHEePTUH B HZieaTbHOM KoJiebaTeslbHOM KOHTYPe.

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

[lepemeHHBIM TOK. MOILIHOCTh T[I€PEMEHHOTO TOKAa. AMIUIMTYJAHOEe H
JIeMCTBYIOLjee 3HAaueHWe CWIbl TOKA W HaNpsyKeHWs IpU pas3/InuyHOU (opme
3aBMCHMOCTU MePEMEHHOr0 TOKa OT BPEMEeHH.

CuHycouJanbHbl TIepeMeHHbIM TOK. Pe3ucTop, KOHJeHCAaTop U KaTyllKa
VIHIYKTUBHOCTU B LIelIM CUHYCOWUJA/IbHOTO IepeMeHHOIo0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspkeHWH.

WpeanvHbiii  TpaHchopmaTop. IIpon3BoACTBO, Tepeada W TOTpebsieHHe
37IeKTPUYECKOW SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBEe 3JIeKTpo3Hepruu. KysnbTypa
VICITI0JIb30BaHUS 3JIEKTPO3HEPTHH B NTOBCEHEBHOM YKU3HHU.

TexHUuyeckre yCTPOWCTBA W TEXHOJIOTUUECKHe TMPOLeCChl: 3JIeKTPUUeCKUU
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, JIMHUY 371eKTporepeaay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHBIE Kojie0aHUs.

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

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaTop He3aTyXaloIIUX 3/IeKTPOMAarHUTHBIX KOJ/iebaHu.

Mopgenb 5/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYXZIeHHbIe CUHYCOU/laTbHble KoyieOaHwMsl.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B Lielu IepeMeHHOro
TOKa.

Pe3onHanc mnpu mnocseoBaTeIbHOM COEIUHEHWH pe3UCTOpPa, KaTyLIKU
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MIPUHIIMII [eHCTBUSI TpaHC(opMartopa.



Mo/ienb TUHUM 3/IEKTPOIIepejaum.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yuenue TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOTO TOKAa uepe3 I0C/Ie[0BaTe/bHO COeJUHEHHBIE
KOH/IEHCaTOop, KaTyIIKy ¥ Pe3UCTOp.

HabroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOYHMKOB CBETA B LieTY MTePeMeHHOr0 TOKa.

Tema 3. MexaHuuyeckue u 3/1eKmpoMazHUIMHble 60/IHbI.

MexaHruecKrue BOJIHBI, YC/IOBHS WX pacrpocTpaHeHus. [lomepeuHbie u
TIPOZIO/IbHBIe BOJIHBL. [lepuofi, CKOPOCTh pacripoCTpaHeHHsi W [JIMHAa BOJIHBI.
CBoiicTBa MexaHUUeCKUX BOJIH: OTpakeHue, TpesoMyieHuWe, UHTepdepeHLus U
Av(pakLys.

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

[IIymoBoe 3arpsi3HeHre OKpY Katolleil cpeibl.

ONeKTPOMarHUTHbIE BOMHBL. Y CJIOBUSI U3MyUYeHHUsI 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opveHTalisi BEKTOPOB B 3/IEKTPOMAarHUTHOM BOJTHE.

CBoiicTBa  2/IEKTPOMarHUTHBIX ~ BOJIH:  OTpakeHWe,  TIpeJioMJIeHue,
ro/isipy3aniysi, UHTepdepeHLys U AU pakiys.

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

[TpUHLIATIBI paZIOCBS3U U TeleBUIeHNUs. PafronoKariysi.

OeKTpPOMarHWTHOe 3arpsisHeHre OKpY Karolljel cpefpbl.

TexHUUecKue YCTPOWCTBA U TMpakKTHUUeCcKoe TNpUMeHeHHe: MYy3bIKalbHbIe
WHCTPYMEHTbI, pajiap, paZJuoNpUéMHUK, TeJIeBU30p, aHTeHHa, TesieoH, CBY-reus,
y/IbTPA3ByKOBasi IMarHOCTHKA B TEXHUKe U MeJULIVHE.

Hdemoncmpayuu.

Obpa3oBaHue U paclpoCTpaHeHue MoINepeyHbIX U MPO/[0/IbHBIX BOJIH.

Kosebtorrieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI KOsiebaHuH.

HabsrojeHre oTpaykeHus U MpeioM/IeHUsi MeXaHUUeCKUX BOJTH.

Habntopenue natepdeperiiyy v Audpakiiiid MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa ybTpa3ByKa U ero puMeHeHue.

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

ViccnenoBaHve  CBOWCTB — 9/1€KTPOMarHUTHBIX ~ BOJH:  OTpakeHHe,
TipesioMJieHue, TToIsIpr3aniys, Audpakiiys, uHTepdepeHLys.

ObHapyskeHre UHPPAKPaCHOTO U y/IbTPa(pHOIeTOBOTO U3TyUeHH.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMoviHeliHOe pacIipoCTpaHeHue CBeTa B OJHOPOJHOM cpefie. JIyu cBeTa.
ToueuHbI KUCTOYHHK CBETA.

OTpakeHre cBeTa. 3aKOHBLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHHi B
M7I0CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbI TIpe/ioMIeHuUs1 cBeTa. AOCOJIOTHBIN TTOKa3aTeb
ripesiomsieHusi. OTHOCUTEJIBHBIU TTOKa3aTe b npeyioMmaeHus. [I0CTOSSHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMAaTHUYeCKOro CBeTa
yepes rpaHuL]y paszesa JAByX ONTUYeCKUX CpPeJ.

Xop nyueit B mpusme. Jucniepcusi cBeta. CIOXKHBIM cocTaB Oesioro cBeTa.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNlbHBIM yroJl TOJHOTO BHYTPEHHEr o
OTpa’KeHUsl.

Cobuparoliiie ¥ pacceuBarolje JiMH3bL. ToHKas JmH3a. DOKyCHOe
paccTosiHWe U OIThYecKass CWia TOHKOW JIMH3bl. 3aBUCUMOCTh (DOKYCHOTO
pPacCTOSIHUSI TOHKOW C(epuuecKOor JMH3bl OT €€ reOMeTpPUM U OTHOCHUTETBHOTO
TI0Ka3areJisi IpeIoM/IeHUSI.

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

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

Ontuueckue mipubopsl. Pa3pematoriiasi criocobHocTh. ['/1a3 Kak onTryeckas
cucTemMa.

[Ipepensl NPUMEHUMOCTH FeOMEeTPUYECKOH OITHKH.

BosHoBass onTuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKU.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOU
KapTWUHe OT [BYX KOTepeHTHbIX HWCTOYHUKOB. [Ipvmepsl K/1acCUYeCKUX
MHTep(epeHLIMOHHBIX CXEM.

HOudpakiys cBeta. [IudpakilMoHHasi pemniéTka. YCAoBUe HabmoaeHus
[JIaBHBIX ~MakKCMMyMOB TIpU T[aJleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(paKIMOHHYIO PEIlETKY.

[Tonsipysauus ceeta.

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

Hdemoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npesioMsieHrs CBeTa.

Habro/jeHue MoTHOro BHYTPeHHET0 OTpaykeHusl. Mo/iesib CBeTOBO/Ia.

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

ViccnenoBanuie CBONCTB M300paXkeHU B TMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

Habntonenue nHTepdepeHiivy cBeTa.

HabJtto/1eHue [IBETOB TOHKUX TIJIEHOK.

Habmonenne nudpakiuu ceeTa.

N3yueHue 1UppaKLMOHHOW PEIIETKY.

Habntopenue nudpakijmoHHOTO CIIeKTpa.

HabsrojeHue gucrepcuu CBeTa.

HabsroieHue monsipyu3aiiiy CBeTa.

[IprMeHeHMe TTOMSIPOUIOB /11 U3YUEeHUS] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHble padbombl, NPAKMUKYM.

N3mepenue riokasaressi IpeioM/IeHUs CTeK/Ia.

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

N3mepeHre (POKYCHOTO pPacCTOSTHUSI paCCEeUBAIOIIUX JTUH3.

[MTonyuenre n306pa>keHusI B CUCTEMe U3 TJIOCKOTO 3epKajia M JIMH3BbI.

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

KoHcTpyrpoBaHue TeieCKOMMYeCcKUuX CUCTEM.

Habntopenue audpakim, nHTepdepeHIdy 1 TI0/IIpr3aliuM CBeTa.

N3yyeHuve nossgpusanuy CBeTa, OTPaKEHHOTO OT TTIOBEPXHOCTH AW3/IeKTPUKA.

N3yueHune uHTepQepeHLIUU Jla3epHOTO U3/TyUeHUs Ha [IBYX LLe/IsiX.

Habntopenne aucriepcu.

Habntopenue u vcciiejopanue AUGPAKIMOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOM BOJTHBI.

[TonyyeHue crieKTpa U3/ay4yeHUs CBETOAMO/A MPU MOMOIIM AUGPAKIIMOHHOU
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. DHeprus
TIOKOS.



TexHUuyeckre YCTPOMCTBA U TEXHOJIOTWUUECKHe TIPOLIeCChl: CIYTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsKeHHbBIX YaCTHL.

YueHnyecKuil 3KCTiepuMeHT, lJabopaTopHbie paboThI, TPAKTUKYM.

OmnpeziesleHe UMIYyJbCAa MW SHEPIUM  PEISTUBUCTCKUX 4acTul, (1o
dboTorpadusiM TpPeKOB 3apsHKEHHBIX YaCTUL] B MAarHUTHOM T10J1€).

Pa3gen 7. KanToBasi usuka.

Tema 1. KopnycKy/15pH0-80/1H0601 Oya/1U3M.

PaBHOBeCcHOe TeryioBoe u3jyueHue (U3nydeHue abCOMIOTHO UEPHOTO Tesia).
3akoH cMmeljeHus Buna. ['urnioresa [I1aHka o kBaHTax.

@®OoTOHBI. DHEpPrys U UMITYIbC (OTOHaA.

dotoarpdekt. OnbiTel A. I'. CtosieToBa. 3akoHbl (GoTo3(PdeKkTa. YpaBHeHHE
OuHIITeHa 17151 (oTos3ddekra. «KpacHas rpaHvLa» GoTo3ddexrTa.

HNaBnenve cBeTa (B UYaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOT/IOMIAOINIYI0 W abCOJ/IIOTHO OTPaXKaroIyl0 IOBepXHOCTh). Ombitel 1. H.
JleGenena.

BonHoBele cBoiicTBa yactul. BosHel fie bpouns. [nvHa BosHbl ge Bpoins u
pa3Mepbl 00/acTH JIOKaJW3allid [ABWXKYINENWCS dYacTUllbl. Koprycky/isipHo-
BOJTHOBOM Ayanu3Mm. [Judpakiusi 5/1eKTpPOHOB Ha KpUCTasliax.

Cnenuduvka nsMepeHud B MUKpomupe. COOTHOIIIEHUs] HeorpeJenéHHOCTen
[eiizeHbepra.

TexHuyeckre yCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECChI: CIEKTPOMETD,
dotoaieMeHT, ¢GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOIN, COJIHeuHasi Oartapes,
CBETOJUO/.

demoncmpayuu.

®oT103¢h(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

WccnepnoBaHve  3aBUCHMOCTHA  COMPOTHMBJIEHHSI  [OJYNPOBOJHUKOB — OT
OCBeIL[fHHOCTH.

Caetoauof,.

ConHeuHast 6aTapest.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenuie nocrosiHHOM [11aHKa Ha OCHOBe ucciieioBaHus (poToaddekra.

WccnenoBanre 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAMO/, OT HaMpPsKeHUSI.

Tema 2. Dusuka amoma.

OneITBl IO KCCAE[OBAaHUIO CTpoeHWs1 aTtoma. [lyiaHeTapHast mozenb aToma
Pesepdoppa.

[Toctynatel bopa. M3nyueHue u norJoiieHue ¢GOTOHOB MPU Tepexozie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOU.



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

CrioHTaHHOe U BbIHYXK/€eHHOe H3/lyueHue ceta. Jlasep.

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

demoncmpayuu.

Mopgens omnbitTa Pesepdopza.

HabstojeHue iHeuaThiX CrIeKTPOB.

Y CTpONCTBO U IeliCTBUE CUSTYMKA MOHU3UPYIOLMX YaCTHL].

OrnipefienieHye JJIMHBI BOJIHBI JITa3€PHOTO U3/TyUeHUS.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crekTpa.

VccnenoBaHue crieKTpa pa3peXeHHOr0 aTOMapHOI'O BOJOPOJA U U3MepeHHe
noctositHHOM Puzbepra.

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

HyxknonHas mopens siipa ['eiizenOepra—lBaHeHko. 3apsij sijpa. MaccoBoe
yuciio sapa. V3otomel.

PagrioakTvBHOCTE. Abda-pacmtiazi. ONIeKTPOHHbIH W TO3UTPOHHBIM OeTta-
pacnaj. ['amma-usnyuenue.

3aKOH paJIMOaKTUBHOrO pacrnaja. PajvoakTvBHBIE W30TOMNBI B MPUPOJE.
CBOKMCTBa WOHU3UPYIOLEr0 W3/ydyeHUs. BinsgHue paju0akKTUBHOCTM Ha >KUBbIE
opraHusMbl. EctecTBeHHbIN (POH H3nydyeHus. [Jo3umeTpusi.

OHeprusi CBSi3U HYKJIOHOB B sifipe. finepHble cubl. [ledeKT Macchl sifjpa.

SlnepHbie peakiuu. [JeneHue u cuHTes sijep. SaepHbie peakTophbl. [1po6ieMbl
yIpaB/sieMOro TEePMOSIZIEPHOTO CHHTe3a. OJKOJOrMYeCcKue acrieKTbl pPa3BUTHSA
sIIePHOM SHEPreTUKU.

MeTtopp1 perucTpanyy U UCC/IeJOBaHUS 31eMeHTapHbIX YaCTHLI.

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

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

EnuHCTBO r3nueckor KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUUeCKHe TIPOLeCChl: JO3UMeTp, Kamepa
BuibcoHa, SZiepHBI  PeakTop, TEePMOsIepHbIM peakTop, aToMHas 6omo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuti 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnenoBaHue TpeKOB YacTHL] (110 TOTOBBIM (poTOrpadusam).

WccnepnoBaHue paijuoakTUBHOTO (DOHA C UCTI0/Ib30BaHUEM [I03UMETPa.

V3yyeHue mior/ioiieHus OeTa-uacTHL] aJTFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(PHU3NKH.



OTarbl pa3BUTHA aCTPOHOMUM. [IpuK/iajHOe ¥ MUPOBO33peHUeCKOe 3HaUeHHUe
acTpoHoMuU. [IpUMEHMMOCTb 3aKOHOB GU3UKU [jii OOBSICHEHUS] TIPUPO/IBI
KOCMUYeCKUX 00bEeKTOB.

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

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

CoJsiHeuHasi cucrema.

Counnue. CosiHeyHast akTUBHOCTb. VIcTOuHMK 3Heprun CoJiHLa U 3BE3[,.

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTHKU. JlnarpaMma «CrieKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3]l TJIaBHOW MOC/Ie/J0BaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHNs O MPOUCXOXXIEeHUU U 3BooLuyd CoHLa U
3BE3]1. OTarbl )KU3HU 3BE3]].

Mneunsii [lyte — Hamia [Nanaktvka. IlosoxkeHuve u gBvkeHue CojHIlA B
lNanaktuke. Turmbl rasakTuk. PaguoranakTvky U KBa3apbl. UEpHbIe [IbIPBI B fi/Ipax
rajakTHK.

Bcenennas. Pacimmpenne BcenenHoil. 3akon Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. Pe/IikTOBOe U3JlyuyeHue.

MaciirrabHasi cTpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUs1.

Habntopenusi 3Bé3Horo Heba HEBOOPY)KEHHBIM T'71a30M C KCIIOb30BaHUEM
KOMITBIOTEPHBIX TMPUIOKEHUH [I7Isi OTipe/ie/ieHUsl TToI0KeHUs] HebeCHBbIX 00BEKTOB
Ha KOHKDETHYHO [aTy: OCHOBHble €03Be3/iisd CeBepHOro TMOylIapyus U SIPKUe
3BE3/IbI.

Habntogenusi B Teseckorn JIyHbI, TUIaHeT, TYMaHHOCTeHd | 3BE3/HBIX
CKOTLJIEHUU.

du3snvyecKum NpPakTUKYyM.

Crioco6b1 n3MepeHus: pU3NUeCKUX BeTMUMH C UCIOb30BaHUEM aHAIOrOBbIX
1 1U(POBLIX U3MepUTEeNbHBIX NMPUOOPOB U KOMITbIOTEPHBIX /1aTUYMKOBBIX CHUCTEM.
ABCOMIOTHBIE ¥ OTHOCHTE/bHBIE TTOTPEITHOCTH U3MepeHuH (PU3NUeCcKruX BeTMUH.
OLueHKa rpaHuL] MOTPeLIHOCTEMN.

[IpoBefeHre  KOCBEHHBIX U3MEPEHWUW, HWCCAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIMYMH, TIPOBEpPKa TIPe/I0’KeHHbIX Turore3 (BbIOOp U3 pabor,
OMMCAaHHbIX B  TeMaTMUYeCKUX  paszfe/lax «YUeHUUeCKUd  SKCIIepUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

O0o0miaroiiee MOBTOPEHME.



O06o011ieHre ¥ crCTeMaTH3al[|sl COZIeP>KaHUsl pa3fiesioB Kypca «MexaHHKa»,
«MornekynsipHasi (pv3UKa U TepMOJMHaAMUKa», «DIeKTPOAUHAMUKa», «KoebaHus
U BOMHbD», «OCHOBBI CIleLMabHOU TEOpUM OTHOCHUTETBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb ¢u3vku ¥ acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCcKOoM,
COLIMA/IbHOM U 3TUUeCKOU cepax JesiTelbHOCTUA YesloBeKa, PO/ib U MeCTO (hU3UKU
Y aCTPOHOMMM B COBPEMEHHOM HAay4YHOW KapTHMHE MUDA, 3HaueHHe OMUCATe/IbHOM,
CUCTeMaTU3UPYHoLel,  OOBSCHUTELHOW W TIPOTHOCTHUUECKOM  (yHKUUI
dbu3nueckoi Teopuu, poJib hrU3NUecKoil Teopuu B (hOPMHUPOBAaHUU TIpeZiCTaB/IeHUM
0 (usmueckoil KapTUHe MHpa, MecTo (pu3nuecKodl KapTUHBI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HAayYHbIX MPe/ICTaB/IeHUH O PUPO/JIE.

MexnipegMeTHbIe CBA3M.

W3yuenne Kypca ¢usuku yrayonéHHoro ypoeHs B 11 kiacce
OCYLLECTBJISIETCSI C YUETOM COJiep>KaTe/IbHbIX MeXXIIpeAMETHBIX CBSI3€M C KypcaMu
MaTeMaTUKH, OM0J/IOTHH, XUMHUH, Treorpaduu U TeXHOJIOTUH.

MesicnpedomemHble noHsAMuUsA, C8513AHHBIE C U3yYeHUeM Memoo08 HaAyYHOo20
NO3HAHUs1: siBJieHWe, HaydHbll (hakT, rumnoTes3a, ¢u3vueckasi BeJMUMHA, 3aKOH,
Teopusi, Hab/MwO/ieHHe, SKCIepUMEeHT, MOJe/SUpOBaHue, MOJe/lb, W3MepeHue,
TIOTPEITHOCTH U3MePeHU, n3MepUTe/ibHbIe MpUOOopHI, b poBas 1labopaTopus.

Mamemamuka: pelieHve CUCTeMbl YypaBHeHMH. TpUroHOMeTpuYecKue
GyHKUMU: CUHYC, KOCUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMEeTPUUEeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMHAT, C/IO)KeHUe BeKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (yHKUWK. [Ipu3Haku MOA00MSI TPeyroJbHUKOB,
oripe/iesieHue TIOMIA/IU TVIOCKUX GUryp v o6béma Tert.

Buoaozus: >reKTpuuecKre siBJeHUs B JXMBOW TpHpoje, KosieOaTe/bHbIe
JBIKEHUSI B JKUBOW TMpHUPOJe, 5KOJOTMYECKHWe PUCKU TpUA TPOU3BOJCTBE
3JIEKTPOSHEPTMH,  SJIEKTPOMarHUTHOE  3arpsi3HeHHWe  OKpYJKarollled  Cpejpbl,
y/IbTPa3ByKOBasi [MAarHOCTUKa B MeJULMHe, OMNTHWYeCKUe SIBJIeHUS B >KUBOU
Tipupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KpUCTa/I/TMUYeCcKasi CTPYKTypa TBEP/bIX
TeJ, MeXaHW3Mbl 00pa30BaHHs KpPUCTa/JIMUeCKOW pelIeTKU, CreKTpaibHbIi
aHaJIn3.

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

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



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAsi ONTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBbIE
TIPUEMHUKY, si/lepHasi SHEpreTUKa U 9KOJIOrMYecKre acrieKThl e€ pa3BUTHSI.



IINTAHAPYEMBIE PE3YJIbTATBI OCBOEHHUA [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 PYKOBOACTBOBATHCS
chopMHUpDOBaHHOM BHYTpPEHHeW TMO3Ul[Meld JUYHOCTH, CUCTEeMOM I[@€HHOCTHBIX
OpHeHTalUi, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOI[UX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHUHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TpOLiecCe peasiv3aliii OCHOBHBIX HarpaB/ieHUN
BOCTIUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJ/Ie B YaCTH:

rPaXkJaHCKOr0 BOCITUTAHUSA:

e chopMHpPOBAaHHOCTb TpaXKAaHCKOW mo3uimu  obydaroimjerocs  Kak
AaKTUBHOTO U OTBETCTBEHHOT'0 WieHa POCCUIMCKOr0o 0bIIeCTBa;

e TIPUHSATHE TPAJUIMOHHBLIX 00IlleueloBeUeCKUX TyMaHUCTUUECKUX U
JIeMOKpaTHUUeCKUX 11eHHOCTel;

* TOTOBHOCTh BECTU COBMECTHYHO JIeITe/IbHOCTh B UHTEpeCcax rpakJjaHCKOro
obImiecTBa, y4yacTBOBaTb B CaMOYIIpaBAeHWH B 00pa3oBaTe/lbHOMU
OpraHu3aluy;

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

e TOTOBHOCTb K TYMaHWTapHOW U BOJIOHTEPCKOM JesiTeIbHOCTH.

MaTPUOTHYECKOT'0 BOCTIMTAHUSA:

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

e [IEHHOCTHOE OTHOIIEeHWe 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 OL|eHWBAaTh CUTYAl[UI0 W TIPUHMMATh OCO3HaHHbIE pellleHus,
OpHEHTHPYSICh Ha MOpaJbHO-HPaBCTBEHHbIe HOPMbBI M I1[€HHOCTH, B TOM
yuce B JesiTeJIbHOCTHA YYEHOT0;

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

3CTeTUYeCKOro BOCIIUTAHHUA:

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

TPY/A0BOT'0 BOCTIMTAHUSL:



WHTepecC K pa3nuHbIiM chepam mpodeccroHaIbHON AeATebHOCTH, B TOM
yuce CBSI3aHHBIM C (U3MKOM W TEXHUKOW, YMEHHe COBepIlaTh
OCO3HAHHBIM BRIOOp Oyayieli nmpodeccru v pealru30BbIBATL COOCTBEHHBIE
YKU3HEHHbIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHMIO W CamM000Opa30BaHHIO B
obstacT¥ (pU3MKKM Ha MPOTSHKEHUU BCEH YKU3HHU.

3KO0J/IOrH4YeCKOro BoClinTaHus:

c(OPMUPOBAHHOCTb JKOJIOTUYECKOM KYJ/bTYPbl, 0CO3HaHUE T106aTbHOTO
XapakTepa 3K0JIOTHYeCKUX TIpob/iem;

TJIaHUPOBaHWe W OCYILLEeCTB/IEHWE [eUCTBUM B OKpY’Karolled cpefie Ha
OCHOBe 3HaHWUs 1]e/lell yCTOMYMBOIO pPa3BUTHS Ue/lI0BeUeCTBa;

pacliMpeHue OmbITa [eSTebHOCTH 5KOJIOTHUYeCKOW HampaB/Ae€HHOCTH Ha
OCHOBe UMeIOIIUXCS 3HaHUH 10 (PU3KKe.

EHHOCTH HAYYHOI'O0 MO3HAHHUA:

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

OCO3HaHWe 1[eHHOCTU HAyUYHOM [esiTe/lbHOCTH, TOTOBHOCTh B Mpolecce
V3y4yeHUs1 (PU3KMKU OCYLIECTB/SATh MPOEKTHYID U MCC/el0BaTelbCKyI0
JlesATe/IbHOCTh UHAUBU/IyalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUueOHbIe AeHCTBUS
Ba3oBble jloruyeckKue AeiCTBHA:

camoCTosiTesIbHO  (OpMYJ/IMpOBaTb U aKTyaau3uWpoBaTh Mpobiemy,
paccmaTpuBaTh e€ BCeCTOPOHHE;

orpeensTh LieJid AesiTebHOCTH, 3aJ/laBaTh IapaMeTpbl U KPUTEPUM UX
JNOCTVKEHUSI;

BLISIBJIITb  3aKOHOMEPHOCTHM M TPOTHUBOpPEUrss B pacCMaTpPUBaeMbIX
(bur3UUeCcKuX sBIEHUSIX;

pa3pabaThiBaTh MJIaH pelieHurst Mpob/ieMbl C YUETOM aHa/IM3a UMEROIIUXCS
MaTepua/bHbIX 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,
BHUPTYabHOTO ¥ KOMOMHHMPOBAHHOTO B3aUMO/EUCTBUS;

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHe MPY PellleHUH KU3HeHHBIX TIPo0IeM.

ba3oBbie ucoiaeaoBare/1IbCKue AEﬁCTBHH:

BJIaZIeTh HayUHON TePMUHOJIOTUEN, KH0UeBbIMU TIOHSITUSIMA U MeTO/laMU
(dbu3rueckKol HayKu;



BJa/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTeIbCKOM U TIPOEKTHOM
JesaTenbHOCTU B 007acTé (U3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY MeTOZOB pelleHusl 3ajay (PU3NYecKoro
coZilep>KaHusl, NIPUMEeHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTb BUAAMU JeSTeJbHOCTH MO TIOJYyUYEeHUK0 HOBOTO 3HAaHWS, €ro
VHTepIpeTalyy, NpeoOpa3oBaHUI0 U IPUMEHEHHUIO B Pa3/IMUHbIX YueOHbIX
CUTyalusiX, B TOM YHMCJe TPU CO3/[aHMM y4yeOHBIX MPOEKTOB B obsacTu
(buY3UKY;

BbISIB/ISITh TIPUYMHHO-C/IeCTBEHHbIE CBSI3M M aKTyaJW3upoOBaTh 3ajauvy,
BbI/IBUTaTb TUIOTe3y €& pelleHusl, HaxO4uTb apryMeHTbl ISl
[l0Ka3are/ibCTBa CBOUX YTBEP)K[EHHWH, 3a/laBaTh MapaMeTpbl U KPUTEpUHU
pellleHus;

aHa/IM3UpOBaTh I[IOJIyYeHHble B XOJe peLleHusl 3a7iaud pe3y/bTaThl,
KPUTHUYECKU OLeHUBAaTh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEeHHUe B
HOBBIX yCJIOBUSX;

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

[laBaTh OLIEHKY HOBBIM CUTYalLUsIM, OLIeHUBaThb IPUOOPETEHHBIN OIIbIT;
yMeTb TIepeHOCUTh 3HaHus T0 ¢u3MKe B TIpPaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0bsacTel;
BbI/IBUTaTh HOBbIE WJleH, Mpe/jlaraTb OpUrMHaJ/IbHbIE [T0AX0/bI U PelleHus;
CTaBUTH MPOOJIEMBI U 3a/lauy, [JOMYCKaloll1e albTepHaTUBHbIE PelleHMUs .

Pabora c uadopmanmeii:

B/Ia/leTh HaBbIKaMU I0JyuyeHus1 MH(popMaLyy (HU3UUeCKOro COoJlep>KaHus
V3 VCTOYHMKOB Ppa3HbIX THIIOB, CAMOCTOSITE/IbHO OCYILeCTBJISATb MOWCK,
aHa/Jn3, CHACTeMaTH3alMi0 U WHTepnpeTalyi0 HMH(OpMaLyy pa3/idyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHUS;

OLIeHMBATh JJOCTOBEPHOCTb UH(OPMaLIUY;

VCTIO/Ib30BaTh  CpeJCTBa HH(OPMALMOHHBIX Y KOMMYHMKAL[MOHHBIX
TEXHOJIOTUA B  peLIeHWM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHu3allMOHHBIX 3aZiau ¢ coOmoieHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKU 0e30MacHOCTU, TUTHeHbl, pecypcocOepe)keHUsl, TPAaBOBbIX U
3THYeCKUX HOPM, HOPM HMH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/aBaTh TEKCTbI (PM3UUECKOr0 COZep’KaHWs B pas3/iMyHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHOpMAlMM U 1ie/ieBOM ayJuTOPUM, BbIOUpas
OINTHMasbHYI0 (POPMY Tpe/CTaBIeHUs U BU3yaIU3aLuH.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



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

pacrio3HaBaTb TPeAINOCbUIKM KOH(IMKTHBIX CUTyallUki MW CMsIr4aTh
KOH(JIVKTBI;

pa3BEpPHYTO U JIOTUUHO M3JlaraTh CBOK TOYKY 3pP€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 usieHa KOJJIEKTHUBaA;

NPUHUMAaTh LeIM COBMECTHOW [esiTe/lbHOCTH, OpraHU30BbIBaTb U
KOODJIMHMPOBAaTh JEWCTBUSI MO €& [OCTWKEHHUIO: COCTaB/ATh IUIaH
JeNCTBUM, pacTipeie/isiTh POJIA C YUYETOM MHEHHH y4aCTHUKOB, 00CY>K/IaTh
pe3yJibTaTbl COBMECTHOM pabOoThI;

OLIeHMBaTh KauyeCTBO CBOEro BK/a/a U Ka)K[Oro ydyaCTHMKA KOMaH/bl B
0011Iuii pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TPOEKTHI, OLIEHWBaTh WAEU C TO3ULUU HOBU3HBI,
OpPUIMHAIbHOCTH, TTPAKTUYECKON 3HAYMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe IOBeJeHWEe B Ppas3/IMUHBIX
CUTyallUsiX, TIPOSIBAATH  TBOPUECTBO U  BooOpakeHUe,  ObITh
VHULIMATUBHBIM.

Pery/isaTHBHBIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATb ~ [103HABATE/IbHYI0  JIeSiTe/lbHOCTb B
obmacti ¢GU3UKKM U aCTPOHOMUMU, BBISBIATH TPOOEMbI, CTaBUTb U
dbopMyrpoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh IJIaH PellleHUs] paCUETHBIX M KaueCTBEeHHbIX
3ajlay, TUIaH BBITTOJIHEHHSI TIPAKTUUECKOW paboThl C YUETOM MMEROIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/ITOUTEeHUIH;

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

paclMpsiTb  paMKM  yueOHOro TipefiMeTa Ha OCHOBe  JIMYHBIX
TIperoYTeHU!;

JleflaTh OCO3HAHHBIM BBIOOpD, apryMeHTHpPOBaTb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PelleHue;

OLIeHUBaTh IPUOOPETEHHBIN OTIBIT;

criocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00J1acTH
(GH3MKH, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:



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

BJaZIeTh HaBbIKAMM T[0O3HAaBaTeIbHOW peQieKCMd KaK OCO3HaHUs
COBepLIaeMbIX J€MCTBUM U MbBIC/IUTE/IBHBIX MPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUI;

WCMO/b30BaTh MpUéMbI pedieKCUd /11 OLleHKM CUTyaluH, BbiOOpa
BEPHOT0 PeLLeHHs;

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

NIPUHMMAaTh MOTHBBI U aprymMeHTbl JpPYTMX IIpU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTH;

TIPUHUMATD Cebsi, TOHMMasi CBOM HeZIOCTaTKU 1 IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U aprymMeHTbl JPYrUMX IPU aHajau3e pe3y/bTaToB
[esITeJIbHOCTY;

NpU3HaBaTh CBOE TIPABO U MPaBO /IPYTMX Ha OLIMOKHU.

B mporiecce moCTWKeHUsI JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHWsS TPOTPaMMBbI T10
bu3MKe s YpOBHS CpeAHero o0Ijero o0pa3oBaHUsT y  0OyYaroIuxcs

COBepIIIeHCTBYeTCS 9MOLIMOHATbHBIN VHTEeJIIeKT, TIpe/ITI0/Iar aroIuiA
c(hOpMHPOBAaHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTh ~ TIOHUMATb  CBO@

IMOL[MOHA/ILHOE COCTOSTHHE, BUJIETh HallpaB/IeHUs Pa3BUTHSI COOCTBEeHHOMN
9MOLIMOHAILHOM cepbl, ObITH YBePEeHHBIM B cele;

camopery/MpoBaHUs, BK/IIOUAIOIEr0 CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CTIIOCOOHOCTh a/lalTUPOBAThCSA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIBISITE TUOKOCTh, ObITh OTKDBITHIM
HOBOMY;

BHYTPEHHeN MOTHBALMH, BK/IIOUAIOLLed CTPeMJIeHHe K JOCTHXKEHUIO Lie/d
U yCIiexy, ONTUMU3M, UHULIMAaTUBHOCTb, YMeHUe [1eliCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEH;

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

COLIMAnbHBIX HABBIKOB, BK/IIOUAIOI[UX CIOCOOHOCTH  BLICTpAWBaTh
OTHOILIEHUSI C J[PYTUMU JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATL WHTEpeC U
pa3peliaTb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATHI



K koHily obyuenusi B 10 kaacce mipegMeTHble pe3y/bTaThl Ha YTryOIéHHOM
yYPOBHE /I0/KHBI OTpaXkaTh COPMUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHUM:

MOHMMAaTh pOJib  (PU3UKA B  SKOHOMUUECKOM, TeXHOJIOTMYeCKOH,
5KOJIOTUYECKOW, COLMaJbHOM W 3TUYEeCKOW cdepax JesTelbHOCTH
yesioBeKa, POJib U MeCTo (PM3UKK B COBPEMEHHOUW HayuHOUM KapTUHe MUPa,
3HaueHHWe OIMCaTebHOW, CUCTEeMaTHU3UPYIOIel, OOBICHUTE/NLHON U
MPOTHOCTUYECKOW ~ (PYHKLMM  (U3UYECKOM TeOpuM —  MeXaHHUKH,
MOJIEKYJIIPHOU (PM3HWKM U TePMOJWHAMHKH, PO/b (PU3UUECKOW TeOpHUH B
dhopMHpOBaHUY Tpe/ICTaBIeHUH 0 pU3NUeCKOl KapThHe MUPa;

pa3MyaTth yCJIOBUS TPUMEHHMMOCTHM Mojejerd (U3Nueckux Ten U
TpolleccoB (siBJieHWI): WHepIMa/JbHas CHUCTeMa OTCuYéTa, abCO/FOTHO
TBEpZIOE Te0, MaTepuajbHasi TOYKA, PAaBHOYCKODEHHOE JIBH)KEeHHUe,
cBOOOJHOE TmajeHue, abCO/MIOTHO ympyras aedopMaiiys, aOCOIIOTHO
yrpyroe v abCOJIFOTHO HEYTIPYTroe CTOJIKHOBEHHs, MO/Ie/IU ra3a, KUAKOCTH
Y TBEPAOro (KpUCTa//IMYECKOro) Tesia, UjeaabHbIM ra3, TOUEUYHbIA 3aps/,
OZIHOPOJHOE 3/IeKTPUYECKOe MOJIe;

pa3nuuaTh yC/I0BUS (TpaHUIlbl, 00/1aCTH) MPUMEHUMOCTH (PU3NUIEeCKUX
3aKOHOB, TIOHMMAaTh BceoOIuii xapakTep (yHAaMeHTa/bHbIX 3aKOHOB U
OrpaHUYeHHOCTb MCI0/Ib30BaHKUsI YaCTHBIX 3aKOHOB;

aHa/IM3UpPOBaTh U OOBSICHATH MeXaHWUeCKrWe TIpOLleCChl U SIBJIEHUS,
WCII0JIb3Yysi OCHOBHbIE T0JIO)KEHUS ¥ 3aKOHbI MeXaHUKU (OTHOCUTEbHOCTh
MeXaHU4eCcKoro ABWXKeHUsl, (OpMy/bl KMHEMaTUKU pPaBHOYCKOPEHHOIO
JBWKeHUsl, TipeoOpa3oBaHusi ['anusiess A1 CKOPOCTU W TiepeMelleHus,
3akOHbl HBIOTOHa, TIpUHLMII ~ OTHOCUTe/JbHOCTM ['anuies, 3aKoOH
BCEMUPHOT'O TATOTEHUs], 3aKOHbI COXPaHEeHUs1 UMITy/IbCa U MeXaHUUeCKOu
SHEepPrUH, CBsA3b PAbOTHI CWIbI C M3MeHEHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSL paBHOBeCUs TBEpPAOro Teja), NpPU STOM HCIOIb30BaTh
MaTeMaTh4yecKoe  BbIpakeHHe 3aKOHOB, yKas3bIBaTh yCJIOBUS
TIPUMEHUMOCTH (PU3NUYeCKUX 3aKOHOB: TIpeoOpa3oBaHuii ['anuies, BTOpOro
U TpeThero 3akOHOB HBIOTOHA, 3aKOHOB COXpaHEHUsI UMIYyJbCa U
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TSATOTeHUSsI;

aHaJIM3UPOBaTh U OOBSICHATH TEIJIOBbIE MPOLIECCHI U SIBJIEHUS], UCTIONB3YS
ocHoBHbIe TI0/I0KeHUsT MKT u 3akoHbI MOMEKYISIpHOW (PU3UKKA U
TePMO/JIMHAaMUKK (CBsA3b [laB/ieHHsI WJEaJIbHOIO Tras3a CO CpeaHeu
KWHETUYECKOW SHeprued TeryIoBOTO [BW)KEHUS] M KOHLIeHTpallell ero
MOJIeKYJI, CBS3b TeMIlepaTypbl Bell[eCTBa CO CpeJHel KUHeTUUeCKOU
JHepruel TervioBOro ABW)KEHUSI ero YaCTUll, CBSI3b JaB/eHUsT U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIEKYJl W €ero TeMIlepaTypoOH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAMHKH, 3aKOH



COXpPaHeHUsI SHEePIuM B TEIUIOBBIX IpOLieccax), MPU 3TOM MCIIO/Ib30BaTh
MareMaTuyeckoe BbIpa)kKeHue 3aKOHOB, YyKa3bIBaThb YC/I0OBUS
TIPUMEHUMOCTH yYpaBHeHus1 MeHzeneeBa—KiiarenpoHa;

aHA/IM3UPOBaTh U OOBSACHATH 3JIEKTPUUECKHE SIBIEHUs, HCTIO/b3ys
OCHOBHBIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJWHAMUKM (3aKOH COXPaHEHUs!
3JIeKTPUYECKOro 3apsa/a, 3aKOH KynoHa, MOTeHL|Ma/IbHOCTh
37IEKTPOCTaTUYECKOTO TI0JISl, TIPUHLIMIT CYIIepPrO3ULIUM  SJIEKTPUUEeCKUX
roJsiey, TP 3TOM yKa3bIBasi YCJOBUS MPUMEHHMMOCTU 3akoHa KyJsioHa, a
TakKe TpaKTUUYeCKHW Ba)KHble COOTHOLUIEHUs: 3aKOHbl Oma /sl ydacTka
Lend M /I 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajes A1 3/1€KTpoJin3a);

ONMUCHIBaTh (PU3MUeCKre TIPOLIeCChl U SIBJIEHHUS, WCMOJIb3ysl BeTUUYUHBI:
riepemelljeHle, CKOPOCTb, YCKOPeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJIa,
MOMEHT CW/bl, JaBjleHue, IIOTeHL[Ma/JibHasl »JHeprus, KUHeThuyeckKas
JHeprusi, MexaHudeckasi SHeprus, paboTa Cubl, 1[eHTPOCTPEMHUTEeIbHOe
YCKOpeHUe, Cujla TsSKeCTH, Cula YIPYrocTH, Cula TPeHUs, MOLLHOCTb,
Heprusi B3aUMOJENUCTBUSA Tefla C 3emiéli BOMM3M e€ TIOBEpXHOCTH,
SHeprusi ynpyrod JgedopMald TMPY>XWHbI, KOJWUECTBO TEIJIOTHI,
abcosroTHasE TeMriepaTypa Tesa, pabota B TepMOZMHaMHKe, BHYTPeHHSS
SHeprusi WufeaqbHOTO OJHOATOMHOrO rasa, paboTa W/eajibHOTO rasa,
OTHOCHUTE/IbHAs BJaXHOCTb Bo3Ayxa, KII[ wujeasbHOro TerioBOro
JIBUTaTeIs; 7IeKTpUYecKoe Iosie, HanpsyKEHHOCTD 3JIeKTPUUeCKOro 10U,
HaMpsUKEHHOCTh TOJII TOUYEYHOI'o 3apsifia WA 3apshKeHHOro liapa B
BaKyyme W B [U3JIeKTPUKe, TOTeHLMal 3JIeKTPOCTaTUUeCKOro [0/,
pa3sHOCTb  TIOTeHL[MAaJIOB,  SJIGKTPOABWXKYLLAs  CWla, CWla  TOKa,
HarpspkeHwe, MOLLIHOCTb TOKa, 3JIeKTpUueckass EMKOCTb IJIOCKOIo
KOH/IeHcaTopa, COIpPOTHBJ/IeHMEe ydyacTKa Lieny C [0oC/e[oBaTe/bHbIM U
Trapasiie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro 1nosis
KOH/IeHCaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3NUYECKUX  sIBJIEHUA:
MexaHUYeCckKoe [BWKeHHe, TeIuiOBOe [BMWKeHHWe YaCTUL| BeleCTBa,
TEeryioBoe paBHOBecue, OPOYHOBCKOe [BWKeHue, Auddysusi, vcrapeHue,
KUIIeHUe U KOHJIeHCallysl, TI/laB/ieHre U KPUCTa/lIn3aLys, HarlpaBJIeHHOCTh
Tervionepesayy, 3/eKTpu3aLys Tesl, SKBUIIOTeHL|MaJIbHOCTb [TOBEPXHOCTU
3apsKeHHOr0 TPOBO/JHUKA;

TPOBO/IUTH UCCJIe/IOBAHUE 3aBUCUMOCTHU OAHOU (DU3NUECKOU BEJIMUMHBI OT
JPpyrol C  WCMO/Jb30BaHWEM TIPSIMBIX  H3MepeHuM, TIpUu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (UKCUPOBAaTh pe3y/bTaThl IOTyYEeHHOU
3aBUCMMOCTA (U3MUYECKUX BeIMYMH B BUJle TpaUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTeN U3MePeHUH, [ie/laTh BHIBO/IbI TI0 pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBO/IUTL KOCBEHHbIe W3MepeHUs (H3UUeCKUX BEeJUYMH, TPU ITOM
BbIOMpATh ONTHMAa/bHBIA MeTO/ U3MepeHUs, OLleHUBAaThb aOCOIOTHbIE U
OTHOCHTe/IbHbIe MOTPeLITHOCTU MPSIMbIX U KOCBEHHBIX U3MepeHuH;
TIPOBO/IUTh OMBITHI TI0 MPOBEPKe TMpe/JI0KEHHOW TUMIOTe3bl: MJIaHUPOBaTh
9KCTMIepPUMEeHT, COOUpaTh SKCIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3UPOBaTh
TOJIyueHHble pe3y/bTaTbl W Jie/laTh BBIBOJ, O CTaTyCe IIpejioyKeHHOU
TUMOTe3bl;

cobmoaTh TipaBwia 6e301acHOTO Tpy/ia MpU TIPOBeJeHUH UCC/IeI0BaHUN
B paMKax yueOHOro 9SKClepuMeHTa, TIpakKTUKymMa U  ydeOHO-
WCC/IeJ0BATe/IbCKOM U TIPOEKTHOM [1eATeNIbHOCTM C HCI0J/Ib30BaHUEM
M3MepUTe/TbHBIX YCTPONCTB 1 1ab0paTopHOro 000pyA0BaHMS;

pellaTb pacYyéTHbIE 3a[@auM C $SIBHO 33/IaHHOM W HESIBHO 3aJaHHOM
¢bu3ruecko Mojienbl0: Ha OCHOBAaHUM aHa/M3a YCIOBUsS 00OCHOBBLIBAThH
BbIOOp (u3uMueckoll Mozenu, OTBevawlleli TpeOoBaHUSM  3ajauy,
NIPUMEHSITb  (DOPMYJIbI, 3aKOHBI, 3aKOHOMEDHOCTA W  TOCTYJ/IAThl
(Gur3nUecKux Teopyud MpPU MCIO0JIb30BaHUM MaTeMaTUueCKuX MeTO/I0B
pellieHust 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWHY MMEIOLUXCS JaHHBIX,
aHa/M3UpOBaTh pe3yJbTaTbl U KOPPEKTHPOBATb METOJbl PpeLIeHUs] C
YUETOM T10/yYeHHbIX pe3y/bTaToB;

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

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

TIPUBOJUTHL TIpUMepbl BK/aZla POCCUMCKMX U 3apyO0eXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIECCOB OKPY’KaroIero
MUpa, B Pa3BUTHE TEXHUKW U TEXHOJIOTH;

aHaJ/IM3UPOBATh U OLIEHMWBATh MTOC/Ie[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeTbHOCTU 4esioBeKa, CBS3aHHOW C (PU3WYECKUMU MpOLeccamMu, C
TIO3ULIMM 3KOJI0THYeCKON 6e301acHOCTH, Mpe/iCTaB/IeHui O paljioHaIbHOM
MIPUPO/IOTIOIb30BaHMM, a TAaKKe Pa3yMHOM MCIOJb30BaHUM JOCTHXKEHUN
HayKd W TEeXHOJOTUU [Jid [JajbHeullero pa3BUTHSI UeJI0BeUeCKOro
o0I111eCTBa;



TIPUMEHSATb pa3/MuHble CIIoco0bl paboThl ¢ MHMOpMaluel (HU3MUeCcKoro
CoJiep)KaHusi C  HCI0J/Ib30BaHWEM COBPeMEHHbIX HMH(OPMAaIMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MUCIO/b30BaTh COBpPeMeHHble HWH(OpMal[OHHbIE
TEXHOJIOTUM [IJI1 TIOMCKa, IepepabOTKM U TpeAbsB/ieHUs yueOHOM U
HayYHO-TIONY/ISIPHOM MH(MOPMalii, CTPYKTYPUPOBaHUS U UHTePIIpeTalin
vHbOpMaLiY, TIOJlyUeHHOW U3 pa3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/IM3MpOBaTh  TIOJlydaeMyr0  UHGOpMaI[Ml0 U OlleHWBaTh  eé
JIOCTOBEPHOCTh KakK Ha OCHOBe WMEIUXCS 3HaHWM, TaKk U Ha OCHOBE
aHa/IM3a UCTOYHUKA WH(POpMAI[UH;

TIPOSIBJISITh OpraHU3aloOHHbIe u TI03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIpUOOpeTeHWs] HOBBIX 3HaHWW B TIpollecce
BBITIOJTHEHUSI TIPOEKTHBIX U yueOHO-HCC/IeJoBaTe/TbCKUX padoT;

paboTatb B TpyIllie C HCIOJHEHHWEM pa3/InuHbIX COLUATbHBIX pOJiel,
TJIaHUPOBaTh PaboTy TPyMIIbI, pal[MOHAIBHO PACIpefesisTh AeaTeTbHOCTh
B HeCTaH/]aPTHBIX CUTYallUsiX, aZleKBaTHO OI|eHWBATh BKJ/aJl KaXK/OTO W3
YUaCTHUKOB T'PYIIILI B pellleHre pacCMaTPUBaeMO TTpoOIeMbI;

TIPOSIBJISITE MOTHBALMIO K OyayIriei ipodecCHoHaIbHON AeTeTbHOCTH 110
CrieLa/ibHOCTSIM (hHU3UKO-TeXHUUYeCKOTo pOoQuIs.

K koHily obyuenusi B 11 kaacce mipegMeTHble pe3y/bTaThl Ha YTyOIEHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YUarOIIUXCSl YMEHHM:

NMOHMMAaTh pOJb  (PU3UKA B  SKOHOMUUECKOM, TeXHOJIOTMYeCcKOH,
COLIMA/IbHOM U 3TUYECKOM Ccepax AesTeJbHOCTH YesIoBeKa, POJjb U MeCTO
¢U3UKKM B COBpEMEHHOW HayuyHOW KapTWHe MUpa, pOJib aCTPOHOMHHU B
MPAaKTUYECKOM [JledTeJIbHOCTHM uejioBeKa U  JajibHeWIleM HayyHo-
TeXHUUECKOM Da3BUTHU, 3HAYEHUE OMUCcaTeIbHOW, CUCTEMaTU3HPYIOLLen,
OOBSICHUTE/ILHOW M TIPOTHOCTUYECKOW (YHKUMN (PU3NUeCKOM Teopuu —
3/IeKTPOAUHAMUKHY, CIelaJbHOM TeOpUM OTHOCUTEIbHOCTH, KBAaHTOBOM
bu3MKY, poab (PU3NUeckou Teopuw B (POPMUPOBAHUM TIpe/CTaB/IeHUM O
¢bu3nueckoi KapThHe MUpa, MecTo (hr3nuecKoi KapTUHbI MUpa B 001ijeM
Py COBPEMEHHBIX eCTeCTBeHHO-HAYUHbIX Mpe/CTaB/IeHU O TIPUPOJE;
pa3nuuaTth yCJIOBUS TPUMEHMMOCTH Mojesell (u3nueckux Ten U
TIPOLIECCOB  (SIBJIEHUM): OJHOPOAHOE 3JIeKTPUUECKOe U OJHOPOAHOE
MarHUTHOe T0Jisl, TapMOHWYecKue KosebaHusi, MaTeMaTHueCKUM MasiTHUK,
V/lealbHbIA TIPY>KWHHBIM MasiTHUK, TapMOHWYECKVe BOJIHBI, W/eanbHbIN
KosiebaTe/IbHbIN KOHTYD, TOHKAs JIMH3a, MO/le/leid aToMa, aTOMHOTO sifipa 1
KBaHTOBOM MO/Ie/IM CBeTa;

pa3nuyath yC/I0BUsA (TpaHUIlbl, 007aCTH) TPUMEHUMOCTU (HH3UUeCKUX
3aKOHOB, TIOHMMaTh BCeoOIui XapakTep (yH/aMeHTaJbHbIX 3aKOHOB U
OrpaHUYeHHOCTh MCI0/Ib30BaHKUsI YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh U OOBSCHATH 37EKTPOMAarHWTHBIE TPOLIECCHI U SIB/IEHUS,
WCTI0/Ib3ySl OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOJAWHAMHUKU U
crieLuasbHOW ~ TEOPpUM  OTHOCHUTE/NIbHOCTM  (3aKOH  COXpaHeHus
3JIEKTPAUYECKOro  3apszga, cuna Awmmepa, cwia JlopeHia, 3akoH
3/IeKTPOMarHuTHOW ~ WHAYKUMM, TpaBuiao  JleHua, cBs3p  JOC
CaMOMHJYKLIMM B 3JIeMeHTe S/IeKTPUYECKOM 1Leld CO CKOPOCThIO
V3MEeHeHus]  CU/Jbl  TOKa,  IMOCTyJaTbl  CHEeLUaJbHOM  TeOopuu
OTHOCUTEIbHOCTU JWHILTENHA);

aHaJ/IM3UPOBaTh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIB/IEHUS, UCTIO/B3YS
TOJIO’KeHUs  KBAaHTOBOM  (pu3uKu  (ypaBHeHHWe  OWHINTeMHa /s
doToaddekra, TmepBbIM W BTOPOM TIOCTy/JaThl bopa, NpUHLMI
COOTHOILLIEHUsS] HeoripeeiéHHOCTel ['eli3eHOepra, 3akKOHbI COXpaHEHUS
3apsiJOBOT0 ¥ MaCCOBOTO YMCe/ Y SHEePruM B siIePHbIX peaklUsiX, 3aKOH
PaJiM0aKTUBHOIO pacnaza);

OMNMCHIBATh (PU3NUeCcKre TIPOLIeCChl U SIBJI€HHUS, HWCIMOJIb3ys BeTUUYUHBI:
HarpsKEHHOCTD 3/IEKTPUYECKOro T10JIs1, TTIOTEHLUal 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TIOTeHLUA/NOB, 3JIEKTPOABIKYILAs CWIa, WHAYKLUS
MarHuTHOTO TIOJil, MarHUTHbIM TMOTOK, CWia Amrnepa, UHAYKTUBHOCTb,
3JIEKTPOJBWKYILlasi CUla CaMOWMHAYKLMW, SHEPrusi MarHWTHOTO TOJIs
MPOBOJHUKA C TOKOM, pPeJSATUBUCTCKUM WMITY/IbC, TIO/HAasi SHEeprus,
9Heprusi TIOKOs CBOOOJHOM YAaCTHIbl, SHEPTUs U UMMYIbC (HOTOHa,
MaCcCOBO€ UMCJIO U 3apsiji si/ipa, SHEePIUsi CBSI3U SI/Pa;

OOBSICHSITH ~ OCOOEHHOCTM  TIpOTeKaHusi  (U3WYECKUX  sIBJIeHUA:
3/1eKTPOMarHUTHas UHAYKLYsI, CAMOUHAYKI[YsI, pe30HAHC, UHTep(hepeHLUs
BOMH, JAudpakuus, AUCTepcusi, TI0/HOe BHYTDeHHee OTpakKeHuUe,
doTo3nektpuueckuii 3dhdekT (porosddekT), ambda- U Oera-pacmazbl
sfep, ramma-usjiyuyeHue sifjep, (pu3MyecKkyde MNPUHLIUIBI CHEKTPaJbHOrO
aHasm3a u paboThI s1a3epa;

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

CTpouTh U300pakeHue, CO3ZilaBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOIIO/IArarollie aCTPOHOMUUYECKHe TIOHSTUSI, TeOpUU U
3aKOHBbI /I/I1  aHajM3a W OObsCHeHUsI (PU3MUECKUX IIPOLIeCCOB,
MIPOUCXOJSIIMX B 3BE37aX, B 3BE3/HBIX CHCTEMAaX, B MeXXrajaKTHUueCKOu
cpezie; ABIKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBOJIUTh UCC/Ie[JOBaHMEe 3aBUCHMOCTEN (PU3NUYECKUX BeJUUYUH C
WCI0/Ib30BaHWEM TPSIMbIX M3MepeHul, Mpuh 3TOM KOHCTPYMpPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/abTaTbl IOJyYEeHHOW 3aBUCUMOCTHU



bu3nuecKux BeUUMH B BUJe TpadUKOB C YYETOM abOCOMFOTHBIX
TOTPeIIHOCTe  W3MepeHui, [leflaTb  BBIBOABI 10  pe3ysbTaTaM
WCCITeJOBAHMS;

TIPOBO/INTh KOCBEHHbIe W3MepeHUs1 (H3WUeCKUX BEJUYWH, TPH ITOM
BbIOMpaTh ONTUMA/IBHBIA METOZ, W3MepeHHs], OlleHHBaTh abCOJIIOTHBIE U
OTHOCUTEJ/TbHbIE TIOTPEIIHOCTU TIPSIMBIX U KOCBEHHBIX M3MepeHU;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe//I0KEHHON TUITOTe3bl: IJIAaHUPOBATh
9KCTIEPUMEHT, COOUpaTh YKCIIePUMEHTaTbHYI0 YCTaHOBKY, aHAaTM3UPOBATh
TIOJyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTycCe IIpejIoyKeHHOU
TUIOTE3bI;

OIMMCBHIBAaTh METO/IbI TIOJTYUeHHUS] HAYYHBIX aCTPOHOMHUECKUX 3HAHUM;
cobmoiaTh TIpaBWIa 6e301MacHOTO TpYy/la TIPU TIPOBEIeHUH UCC/IeI0BaHUN
B paMKax yuyeOHOro SKCIIepUMEHTa, IpakKTMKymMa U  ydeOHO-
WCC/IeJOBaTe/IbCKOM UM TIPOEKTHOM /leATeNTbHOCTH C  HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB 1 1abopaTOpHOT0 000PY/0BaHMS;

pelllaTh pacyéTHble 3aJaud C $BHO 3aJlaHHOM U HeSBHO 3aJjaHHOU
¢bu3uecKoOr MOie/ibl0: Ha OCHOBAaHWM aHalu3a YCIOBUS BbIOMpATh
dbusnueckre Mofe/id, OTBedawllyde TpeOOBaHUSAM 3a[aud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3UUYECKHX TeOpHUi
IIPU  WCIIOMb30BAaHUM MaTeMaTUYeCKUX METOZIOB pellleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHA/TM3UPOBATh
pe3yJibTaThl U KOPPEeKTUPOBATh MeTOAbI PellleHUs] C YUETOM TO/TyYeHHbIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyroIre TIPUMEHeHHsI 3HaHUN W3
Pa3HBIX pa3ZiesioB Kypca (PU3MKH, a TakKe WHTerpaliiy 3HaHUM W3 APYTUX
TIpeIMETOB eCTeCTBeHHO-HAayYHOr'0 I[MK/a: BbICTPAWBaThb JIOTUUECKYHO
I[ETIOUKY PacCy>KJ€HUM C OTIOPO Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
¥ u3UecKre siBJIeHUS;

WCTIO/Tb30BaTh TeOopeTUYecKrWe 3HaHUS [ OObSICHEeHHs OCHOBHBIX
TIPUHLIUIIOB PabOThl W3MepHUTe/bHBIX MPUO0POB, TEXHUUECKHUX YCTPONCTB
Y TEXHOJIOTUYECKHUX TTPOLIeCCOB;

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

aHaJ/IM3UPOBATh W OLIEHHWBATh ITOC/IE/[CTBUSI OBITOBOM M TIPOM3BOZCTBEHHOMN
JesITe/IbHOCTU  UesioBeKa, CBSI3aHHOW C (U3MUeCKUMM TIpolleccamMu, C
TTO3ULIUN SKOJIOTHUYECKOI 0e301acHOCTH, TpeCTaBAeHHH O paljiOHATbHOM
TIPUPO/IOTIOHb30BaHMM, a TAaKKe Pa3yMHOM HCIIO/b30BaHUM AOCTHXKEHUM



HayKM W TEeXHOJOTUWA [ [a/bHeMIlero pa3BUTUSI 4e/l0BeueCcKoro
o0I111eCTBa;

TIPUMEHSTb pa3/MuHble CrocoObl paboThl ¢ MHMOpMaLyel (GU3NUecKoro
COZilep)KaHusi C  WCI0J/Ib30BaHWEM COBPEMEHHBIX HUH(OPMALMOHHBIX
TEXHOJIOTUW, TIPY 3TOM MCIO/Ib30BaTb COBPEMEHHble HWH(OPMAalLOHHbIe
TEXHOJIOTUU [l TIOUCKA, TepepabOTKU U TpefbsiBieHUs] yueOHOU U
HayYHO-TIOMY/ISIPHOM MH(OPMaLMY, CTPYKTYPUPOBaHUsSI U UHTepIipeTaLun
vHbOpMaLMy, TIOJlyUeHHOM U3 pa3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/M3UpOBaTh  MOAy4yaeMyr0 MH(OpPMALMI0O M  OLleHMBaTh  eé
[IOCTOBEDHOCTb KaK Ha OCHOBe UMEIOLMXCS 3HaHWM, TaKk M Ha OCHOBe
aHa/iM3a UCTOUYHMKA UH(POpMaLIH;

TIPOSIBJISITh OpraHu3aliMOHHbIe U M03HaBaTeJ/IbHbIE yMeHUs
CaMOCTOSITEJILHOTO ~ TpPUOOpeTeHWss HOBbIX 3HAHWW B Mpoliecce
BBITOJIHEHUSI TIPOEKTHBIX U yueOHO-HCCIej0BaTebCKUX paboT;

paboTaTb B TpyIile C HCIOJHEHWEeM pa3/iMyHbIX COLMabHbIX pOJiek,
TUIAHUPOBaTh PabOTy I'PYMIIbI, PALMOHAIBHO pacTpefiesisiTh [JesiTeTbHOCTh
B HECTaHJapTHbIX CUTyallMsX, a/leKBaTHO OLIeHMBATh BKJIAJ KaXkK/0Tro M3
yUaCTHHKOB TPYIIIbI B pellieHre paccMaTpuBaeMoii Mpo0sieMsl;

TIPOSIBJISITh MOTUBALMIO K OyAyIlieil mpodeccuoHaabHON AesTe/TbHOCTH 110
CHeLMaTbHOCTSAM (PU3UKO-TeXHUUECKOT0 MpoGuIs.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/1IeKTPOHHbIE
Ne HaunmveHoBaHMe pa3/ie/ioB U TeM (udpoBbie)
KonTpo/sbHble | IIpakTHyecku
n/n NMPOrpamMMblI Bcero oOpa3oBare/bHBIE
padoThI e paboTbI
pecypchbl
Paspgen 1. HAYUYHBIN METO/ ITO3HAHUSA ITPUPO/IbI
1.1 HayuHbili MeTOA, MO3HaHUS IPUPO/bI 6 Bubmaorexa OK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wroro no paspeny 6
Paszpen 2. MEXAHHUKA
Bbubmmoreka IIOK
21 Kuremariika 10 1 https://m.edsoo.ru/f16b68d7
bubmioTeka LIOK
2.2 Huramika 10 https://m.edsoo.ru/f16b68d7
N bubmoTeka 1IOK
23 CratKa TBEpAOro T > 1 https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
24 3aKOHbI COXpaHeH!sl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wtoro no paspeny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA 1 TEPMOJIUHAMUKA

3.1 OCHOBBEI MOJIEKYJIIPHOKUHETUUECKOU TeOPUU 15 1 Brbmorexa IIOK
’ y/ip p https://m.edsoo.ru/f16b68d7
3.2 TepmoguHamuka. TerioBeie MallIMHbL 20 1 Bubmiorexa LIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

AFPEFaTHbIe COCTOsAHMA BeleCcTBa. ®a30BbIe

bubmmoreka IIOK

. 14
33 riepexo/bl https://m.edsoo.ru/f16b68d7
Wroro no pasgeny 49
Paszpgen 4. JIEKTPOJJUHAMUKA
bubmmoreka IIOK
4.1 DIIeKTPHHECKOe ro7le 24 https://m.edsoo.ru/f16b68d7
. . bubmuoreka LIOK
4.2 ITOCTOSIHHBIN 3/IEKTPUYECKUM TOK 24 hitps+//m.edsoo.r/f16b68d7
bubmioTeka 1IOK
4.3 ToKM B pasTIHBIX cpenax 6 https://m.edsoo.ru/f16b68d7
Wroro nio pazgeny 54
Pasgen 5. DU3NUYECKHUN ITIPAKTUKYM
. bubmoTeka LIOK
o1 PH3MHLCKIH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 16
bubmmoreka IIOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (uudposBbIe)
Ne n/m KontponbHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Pa3pen 1. JIEKTPOAMUHAMUKA
bubmmoreka IIOK
11 MarkmurHoe moste 14 https://m.edso0.ru/39859ef1
bubmmoreka IIOK
1.2 1 1
DEKTPOMATHHTHAS MHAYKLIHS 3 https://m.edsoo.ru/39859ef1
Wtoro no paspeny 27
Pa3pen 2. KOJIEBAHUWS 1 BOJ/IHbBI
bubmoTeka LIOK
2.1 MexaHnueckue KoaeOaHUs 10 https:/m.edsoo.ru/39859ef1
2.2 OneKTpoOMarHUTHbIe KojebaHus 15 Bubmmorexa TTOK
https://m.edsoo.ru/39859ef1
23 MexaHuyeckue U 3/1eKTpOMarHUTHbIe 10 1 bubmmoreka LIOK
' BOJIHEI https://m.edsoo.ru/39859ef1
bubmioreka LIOK
24 Oniika 25 1 https://m.eds00.ru/39859ef1
Ntoro no pa3peny 60

Pa3zgen 3. OCHOBBI CITEIIAJIbHON TEOPUM OTHOCHUTE/IbHOCTH

3.1

OcnHosel CTO

5

1

bubmioTeka 1IOK
https://m.edsoo.ru/39859ef1

Nroro nio pa3geny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zpen 4. KBAHTOBASI ®U3UKA

4.1 KopriycKy/IsIpHO-BOJIHOBOM /1yaTnu3m 15 Bubmiorexa [JOK
’ priyCKy/IAp M https://m.edsoo.ru/39859ef1
bubmoTeka LIOK
4.2 o 5
H3HKa aToMa https://m.edso0o.ru/39859ef1
43 ®dyi31Ka aTOMHOI0 fi/ipa ¥ 3/1IeMeHTapHbIX 5 bubmmoreka IIOK
' YacTHI| https://m.edsoo.ru/39859ef1
Wroro no paspeny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMMHU 1 ACTPODPU3UNKHN

bubmioTeka LIOK
5.1 OneMeHThbl aCTPOHOMUM U aCTPOGU3UKU 12 hitps://m.edsoo./39859f1
Wtoro no paspeny 12
Pasgen 6. DU3NUYECKUN ITIPAKTUKYM
. bubmoTeka LIOK
6.1 PH3MUECKHH MPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Ntoro no pa3zpeny 16
Pazgen 7. OGOBHIAROIIEE ITOBTOPEHUE
CucremaTH3alysi ¥ 000011IeHMe
71 [IpeiMeTHOr 0 COZlepKaHus U OIlbITa 15 bubmioTeka [IOK
' JIesITeIbHOCTH, TIPHOOPeTEHHOTO TTPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢usuku 10 — 11 kaccos
Ntoro no pa3peny 15
Pe3epBHoe Bpems 10 Bubmmorexa LIOK

https://m.edsoo.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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https://m.edsoo.ru/39859ef1

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

170

16







ITIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KonuuecTBo yacoB JJIeKTPOHHBbIE
Ne Jata uudpoBbIe
Tema ypoka Kontposbhbie | IIpakTudecku
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
dusrka — pyHgameHTa/IbHasi HayKa O
1 byHa Y 1 https://m.edsoo.ru/9bf5¢621
rpupoje
HayuHbIil MeTo/] TI03HAHUSI U METO/IbI
2 y A ,E[U 1 https://m.edsoo.ru/25666972
vcce[oBaHus PU3NUEeCKUX SB/IEHUMN
OKCIlepuMeHT 1 Teopusi B IpoLiecce
3 TM03HaHUs pUpo/bl. HabmoeHve u 1 https://m.edsoo.ru/3de1d26f
9KCTIepUMEHT B (pU3UKe
Criocobb1 u3MepeHust HU3NIeCKUX
4 1 https://m.edsoo.ru/3a6cb4a3
BeJTMUMH
AGcomoTHasi 1 OTHOCUTeTbHAs
5 TIOTPEITHOCTH U3MepeHul (hrU3nyecKrux 1 https://m.edsoo.ru/a2b15721
BeJTMUMH
MogenvipoBanue B (pusuke. Posb 1
MecTO (PM3UKU B (POPMUPOBaHUU
6 ¢ . bop . P 1 https://m.edsoo.ru/3b9eb2cc
COBPEMEHHOW HayUHOU KapTHHbI MUPa,
B MMPAaKTUUeCKOU [lesTe/TbHOCTH JIt/leit
MexaHnueckoe gBrkeHue. CrucreMa
otcyeTta. OTHOCUTE/IbHOCTh
7 1 https://m.edsoo.ru/b1857981
MeXaHUYeCKOTro JBKeHus. [IpsiMast 1
obpaTHas 3a/lauM MeXaHUKU
8 Paguyc-BeKTOp MaTeprasbHOU TOUKH, 1 https://m.edsoo.ru/44£38e63



https://m.edsoo.ru/44f38e63
https://m.edsoo.ru/b1857981
https://m.edsoo.ru/3b9eb2cc
https://m.edsoo.ru/a2b15721
https://m.edsoo.ru/3a6cb4a3
https://m.edsoo.ru/3de1d26f
https://m.edsoo.ru/25666972
https://m.edsoo.ru/9bf5c621

€ro rMpoeKnurn Ha OCYM KOOpAWHAT.

Tpaekropusi. [Tepemeriienue. CKOPOCTb.

VX npoekuu Ha 0CU KOOpAMHAT

PaBHOMepHOe NpsiMO/IMHEeHOoe
JBrkenue. ['padrueckoe onvcanue
PaBHOMEPHOTO MPSIMOJIMHENHOTO
JIBYDKEeHUST

https://m.edsoo.ru/9c7af19c

10

CroxxeHue nepeMelLieHUd U CKOPOCTeM.
Pemienue 3amau

https://m.edsoo.ru/56b218f1

11

HepaBHOMepHOe [BUKeHUe.
MrHoBeHHas CKOPOCTb. Y CKOpeHue.
[TpssMonuHelHOe IBUKeHue C
MOCTOSIHHBIM YCKOPeHHeM

https://m.edsoo.ru/a8ce4fdf

12

I'padmueckoe onucaHue
TMIPSIMOJTMHEHOTO JABKEHUS C
TIOCTOSTHHBIM yCKOPeHUeM

https://m.edsoo.ru/f924dcc8

13

CBobo/Hoe TazieHre. Y CKopeHue
cBOOOAHOTO TaZieHHsl. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHHUS OT
BpeMeHU U UX rpapuku

https://m.edsoo.ru/fa29e9cf

14

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

https://m.edsoo.ru/9a2d3298

15

KpuBosvHetiHoe aBrkeHHe. [IBIKeHMe
10 OKPY>KHOCTU. YTJIOBasi U TMHeNHast
ckopocTs. [Tepro 1 yacToTa.
LleHTpOCTpeMUTENBHOE U MTOTHOE
yCKOpeHue

https://m.edsoo.ru/66fefe66

16

KoHTpospHast paboTa 1o Teme

https://m.edsoo.ru/ee9d274a



https://m.edsoo.ru/ee9d274a
https://m.edsoo.ru/66fefe66
https://m.edsoo.ru/9a2d3298
https://m.edsoo.ru/fa29e9cf
https://m.edsoo.ru/f924dcc8
https://m.edsoo.ru/a8ce4fdf
https://m.edsoo.ru/56b218f1
https://m.edsoo.ru/9c7af19c

"Kunemartuka"

17

I[TepBbiii 3ak0H HbroTOHA.
VHepuanbHble CUCTEMBI OTCUETA.
[TpuHLMN oTHOCUTeNbHOCTHU ["anmunes.
HeuHepriyanbHble CUCTEMBI OTCYETA

https://m.edsoo.ru/cfe1583c

18

Cuna. PaBHOgelCTBYOLas CUIa.
Bropoi 3akoH HetoToHa. Macca

https://m.edsoo.ru/9e291363

19

Bsaumogeiictsue Ten. TpeTnid 3aK0OH
HeroToHa

https://m.edsoo.ru/efe4112e

20

[TpuHUMN CyTieprio3vLiuy cuil. Pellienue
3a/lau Ha NpYMeHeHUe 3aKOHOB
HeroToHa

https://m.edsoo.ru/1£52449f

21

3aKOH BCEMUPHOTO TSATOTEHUSI.
OKBHBa/IeHTHOCTh TPABUTAL[MOHHOMN U
MHEePTHOM MacChl

https://m.edsoo.ru/f4clecb8

22

Cuna TSDKeCTH U yCKOpeHHe
cBOOOHOTO TIaZleHus

https://m.edsoo.ru/3e848452

23

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

https://m.edsoo.ru/c3787bce

24

Cuiia ynpyroctu. 3akoH I'yka. Bec Tena

https://m.edsoo.ru/75f2fc9f

25

Cwuna tpenwust. [Ipupopa v BUABI CUJT
TpeHusl. [IBiykKeHue B )KUIKOCTH U rase C
YYETOM CHJ/IbI CONTPOTHBIIEHUS CPe/bl

https://m.edsoo.ru/1251686e

26

Hasnenue. ['ugpocrtatnyeckoe
naBnenue. Cuna Apxumeja

https://m.edsoo.ru/cc6cd69f

27

AOGCOTIOTHO TBEpZOe TeJIo.

https://m.edsoo.ru/39816e56



https://m.edsoo.ru/39816e56
https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/1f52449f
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https://m.edsoo.ru/cfe1583c

HOCTyTIaTEJ'IbHOE " BpalllaTe/IbHOe
ABDKEeHHE TBEPAOIo TeJsla

28

MoMeHT Cu/ibl OTHOCUTETLHO OCU
BpaieHust. [1neuo cumnbi

https://m.edsoo.ru/363b5721

29

CrioxxeHue Cusl, IIPUI0KEHHBIX K
TBepZoMy Teqy. LleHTp TsbkecTH Tesna.
YcioBust paBHOBeCHs TBePZOrO Tesla.
Bugp! paBHOBecus

https://m.edsoo.ru/31fcdd2c

30

Pemenne 3amau

https://m.edsoo.ru/d59f5579

31

KonTponbHast paboTa 1o Teme
"[nHamuka. CTaTHKa TBepAOoro tesia"

https://m.edsoo.ru/f3818b83

32

Wmmnynbc MaTepuasbHON TOUKH,
CUCTeMbl MaTepUabHbIX ToueK. LleHTp
MacC CUCTeMbI MaTepHa/IbHbIX TOUEK.
Teopema 0 ABW)KeHUM L[eHTPa Macc

https://m.eds00.ru/99859985

33

VIMnyibC CUIIBI ¥ U3MEHEHHEe UMITy/IbCa
Tesla. 3aKOH COXPaHeHUsI UMITYJIbCa.
PeakTHBHOE [IBI)KEHHE

https://m.edsoo.ru/64aafec4

34

MomMmeHT umnyJ/ibca MaTepraabHON
Touku. [IpesicTaBieHre 0 COXpaHeHUN
MOMEeHTa UMITYJ/IbCa B LIeHTPa/IbHbIX
TMOJISIX

https://m.edsoo.ru/f6195a12

35

Pemienue 3amau

https://m.edsoo.ru/7b7a4663

36

PaboTa crbl Ha MajsioM ¥ Ha KOHEUHOM
nepemeltieHuu. ['papuueckoe
TripeZicTaB/ieHre paboThbI CUJIBL
MOIIHOCTB CHJIBI

https://m.edsoo.ru/24c9cefl

37

Kunetnueckasi sHeprust. Teopema 06

https://m.edso0.ru/18311468



https://m.edsoo.ru/18311468
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https://m.edsoo.ru/f3818b83
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https://m.edsoo.ru/363b5721

W3MeHeHUH KMHeTHYeCKOM1 SHepruun
MaTepHaHBHOﬁ TOUKHU

38

[ToTeH1[ManbHBIE U HETTOTEHL[AA/TbHbIE
cunel. [ToTeHuanbHas sHeprus. Bropas
KOCMHYecKasi CKOPOCTb

https://m.edsoo.ru/29cda7aa

39

TpeTbst KocMUUecKast CKOpOCTb. CBsi3b
paboTHI HEMOTeHLIMATBHBIX CHUJT C
M3MeHeHHeM MeXaHUYeCKOW SHeprun
CHCTEeMBI TeJl. 3aKOH COXPaHeHHsI
MeXaHUYeCKOU SHePrun

https://m.edsoo.ru/8475b83e

40

Ynpyrue v Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHynu s uieansHoOM
JKAJKOCTHU

https://m.edsoo.ru/64£812d9

41

KonTtponbHast paboTa o Teme "3aKOHBI
COXpaHeHusl B MexaHuke"

https://m.edsoo.ru/adfd6321

42

Pa3BuTHe TIpe/iCTaB/IeHUM O TIPUPO/Ie
TeryioThl. OcHOBHEBIE 110J10)KeHuss MKT.
Huddysus. BpoyHOBCKOe ABM>KeHHe

https://m.edsoo.ru/8d327d3e

43

CrpoeHue ra3000pa3HbIX, )KUJKUX U
TBepJbIX Tesl. XapakTep ABWKeHUs U
B3aMMO/IEMCTBYS YaCTHIL] BelljeCcTBa

https://m.edsoo.ru/7f949152

44

Macca 1 pasmepsl MOJIEKYJI (ATOMOB).
KomuuecTBo BeljecTsa. [locTossHHas
ABorazpo

https://m.edsoo.ru/33d17dbd

45

Temneparypa. TernioBoe paBHOBecHe.
[MTkana Henbcus

https://m.edsoo.ru/f6931272

46

Pemenue 3amau

https://m.edsoo.ru/a93bae98

47

W eanbHbli ra3. 'a3o0Bble 3aKOHBI

https://m.edsoo.ru/c9618ea8



https://m.edsoo.ru/c9618ea8
https://m.edsoo.ru/a93bae98
https://m.edsoo.ru/f6931272
https://m.edsoo.ru/33d17dbd
https://m.edsoo.ru/7f949152
https://m.edsoo.ru/8d327d3e
https://m.edsoo.ru/adfd6321
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48

YpaBHeHue MeHjeneeBa-KiamnelipoHa.
Perienuie 3azjau

https://m.edsoo.ru/b56856ff

49

AbGcosroTHast Temriepatypa. 3aKoH
HanbToHa

https://m.edso0.ru/91849ece

50

I/ISOHPOLIECCBI B Hea/IbHOM rase C
IIOCTOSAHHBIM KOJ/IMUECTBOM BelljeCTBa

https://m.edsoo.ru/2881b186

51

I'padmueckoe nipescTaBieHye
M30IIPOLIeCCOB: U30TepMa, U30X0pa,
n3obapa

https://m.edsoo.ru/6a23b4ac

52

OcHoBHoe ypaBHeHre MKT

https://m.edsoo.ru/18a67861

53

Perienuie 3azjau

https://m.edsoo.ru/dac14f69

54

CBs13b abCOMIOTHOM TeMIiepaTyphbl
TePMOJUHAMUUECKON CUCTEMBI CO
CpeJiHel KUHETUUeCKOM SHepruen
MOCTYIaTe/IbHOT O TEIJIOBOTO JBYKEHUS
eé yacTurl

https://m.edsoo.ru/456e15c2

55

O06o0111eHMe U CUCTeMaTH3alUs 3HAHUH
no teMme "OcHoBbl MKT"

https://m.edsoo.ru/15463eae

56

KonTtponbHas pabora no teme "OCHOBBI
MKT"

https://m.edsoo.ru/e2c6adae

57

TepmoauHaMuueckast cucTema. 3ajlaHue
BHeIIHUX ycyioBuk ast T/ cuctemsl.
BHel1HMe ¥ BHyTpeHHUe 1apaMeTphl.
[Tapametpsl T/] cvcTemsl Kak cpefiHUe
3HauYeHWs BeJINYMH, ONUCHIBAOIMX eé
Ha MMKPOCKOITUYeCKOM yPOBHe

https://m.edsoo.ru/3cefc893

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpownsBosibHast penakcarms T/]

https://m.edsoo.ru/abe6de9c
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CHUCTEMBI K TEIMJIOBOMY PABHOBECHIO

59

MO,E[EJ'IB HnaeajbHOIo ra3a B
TePMOJWHAMHUKE. Ycnorus
MMPpUMEHHUMOCTH STOM MoJe/in

https://m.edsoo.ru/65542fde

60

YpaBHeHne MenzieneeBa-Knanelipona u
BbID&)KeHMeE [/1s1 BHYTPEHHel SHepruun

https://m.edsoo.ru/fdc9d33b

61

BripakeHue [i711 BHyTpeHHel SHepruu
0/JHOATOMHOT0 HZleabHOro rasa.
KBa3ucraTueckue v HecTaTUUeCKHe
TIPOLIeCCHI

https://m.edsoo.ru/e68eb3fb

62

OnemeHTapHasi paboTa B
TepMOMHaMUKe. BorurcyieHre paboTsl
o rpa¢uKy rnporecca Ha pV-
JuarpamMmMe

https://m.edsoo.ru/71bd7146

63

Terutornepeaua Kak crioco0 U3MeHeHUst
BHyTpeHHeli s3Heprun T/I cucteMbl 6e3
COBepIIIeHHs pabOThI

https://m.edsoo.ru/74ea547b

64

KOHBEKL[I/ISI, TEeII0IIpOBOJAHOCTD,
H3j1ydyeHue

https://m.edsoo.ru/d2b82bdc

65

KomuecTBo TennoTel. TennoéMKocTb
Tesa. Y ie/bHas U MOJIsIpHast
TeIVIOEMKOCTH BellleCTBa. Y ie/ibHast
TeII0Ta CrOpaHusl TOI/IMBa

https://m.edsoo.ru/77191a19

66

Pacuét KonMuecTBa TeryIoTs! py
Teruionepesayde

https://m.edsoo.ru/f72b113f

67

[MousiTHE 06 afmprabaTHOM TIpoIiecce.
TTepBbiii 3aKOH TEPMOJUHAMUKH

https://m.edsoo.ru/92f2bfaf

68

KonuuecTBO TENa0ThI U pa60Ta KadK

https://m.edsoo.ru/fe9db125
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Mepbl U3MeHEeHUs] BHYTPEHHel SHepruun
T/l cuctembl

BTopoii 3aKOH TepMO/JUHaMUKU [1J1s1
pPaBHOBECHBIX U HEPaBHOBECHBIX

69 https://m.edsoo.ru/fbe1719c
ripotieccoB. HeobpaTtumocThb
TIPUPO/JHBIX TIPOLIECCOB
[TpuHLUIIBI 1eHCTBUS TETVIOBBIX

70 PHHR A https://m.edsoo.ru/58f1d829
maruH. KII/
MakcumansHoe 3Hauenue KII/I. Tukn

71 A4 https://m.edsoo.ru/b4cb642e
Kaphno

72 Perienue 3agau https://m.edsoo.ru/9aee78d6
OKOJIOTUYeCKUe aCIIeKThI
WCIT0/1b30BaHKsI TETUIOBBIX JBUraTesei.

73 A . https://m.edsoo.ru/5a484ad2
TersioBoe 3arpsi3HeHHE OKpPY Karollen
cpenbl

74 Perienvie 3azjau https://m.edsoo.ru/6ccd6f3e
O06o0111eHMe U CUCTeMaTH3alUs 3HAHUH

75 no teMe "TepmogrHamuKa. TernioBbie https://m.edso00.ru/6192f9d2
MarIuHbI"
KoHTposbHast paboTa 1o treme

76 " P P N https://m.edsoo.ru/4ae6e963

TepmoanHamuka. TerioBble MallIMHEI

[Tapoobpa3oBaHue ¥ KOHZEHCAIHs.

77 Ucnapenue v kurneHve. Y genbHast https://m.edsoo.ru/6338623e
TeryI0Ta mapoobpa3oBaHus
HaceirieHHble ¥ HeHachIllleHHbIe Tapbl.

78 KauecTBeHHasi 3aBUCUMOCTH [JIOTHOCTU hitps-//m.edsoo.rw/87fbedd1

U [1aBJ/IEHHS HACBIIIEHHOTI'O IMapa OT
TeMITIEPATYPhbI, UX HE3dBUCUMOCTD OT
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00bEMa HACBILLEHHOTO Tapa.
3aBUCUMOCTb TeMIIepaTypbl KUITeHUsI OT
JIABJIEHUS B )KUJKOCTH

BnakHoCThb Bo3yXa. AGCOMOTHAsS U

79 https://m.edsoo.ru/11ef332a
OTHOCHTeJIbHAs BJIA)KHOCTh

80 Pemienue 3amau https://m.edsoo.ru/eda6d771
TBéppgoe Teno. Kpucranmmyeckue u

81 amop@Hsble Tena. AHU30TPOMNUSI CBOWCTB https://m.edsoo.ru/dac86a9b
KpPHUCTaJI/IOB
[TnaBneHvie U KpUCTa/IA3ALIAS.

82 Y nenbHasl TerioTa I/IaBJ€HUS. https://m.edsoo.ru/b1fe5daf
Cybnmmmariust
Hedopmaruu TBEpOrO Tea.

83 Pactsbkenue u oxatue. Casur. Mogyinb https://m.edsoo.ru/9195addc
FOnra. [penen ynpyrux gedopmaiuii
TerioBoe pacivpeHue XUAKOCTel 1

84 TBEp/bIX Tesl. AHTapMOHU3M TeIl/IOBbIX https://m.edsoo.ru/c4afd848
KosiebaHMI YacTUL] BelljecTBa

85 [peobpasosarmue Seprith B (pasosbix https://m.edsoo.ru/38b77981
repexozax

86 YpaBHeHHe TeryioBoro HamaHca https://m.eds00.ru/187698ea

87 Pemienue 3agau https://m.edsoo.ru/dd3bbc77
IToBepxXHOCTHOe HaTsLKeHHe.

88 KaHHMHPHH%HBHEHM' flasnetiite rioj https://m.edsoo.ru/1674aedf
VICKPUBJ/IEHHOM TIOBEPXHOCTBIO
>)kugkoctu. @opmyJia Jlamnaca

89 Obobuwenve 1 cuctemaTH3als il https://m.edsoo.ru/b86bcada

110 TeMe "ArperaTHble COCTOSIHUS
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BelljecTBa. ®a3oBble riepexob”

90

KoHTposbHast paboTa 1o Teme
"ArperatHble COCTOSIHUS BellleCTBa.
®da3o0Bble niepexozpb”

https://m.edsoo.ru/637137ab

91

OnekTpu3aLys Tel U eé NpOosiB/IeHUs..
OnekTpuueckui 3apsz. [Ba Buja
3/71eKTpUUecKux 3apsifioB. [IpoBoAHUKY,
[IA3NIEKTPUKU U TIOTYTIPOBOIHUKU

https://m.edsoo.ru/d8239b91

92

OrneMeHTapHbIN 3JIeKTPUYECKUN 3apsi,.
3aKOH COXpaHeHHs 3JIeKTPUYEeCKOro
3apsja

https://m.edsoo.ru/3839a75e

93

B3aumogeiicTBue 3apsijoB. ToueuHble
3apsanbl. 3akoH KysioHa

https://m.edsoo.ru/22342ef5

94

Perienue 3azjau

https://m.edsoo.ru/77a9d457

95

AnekTpruyeckoe mnoJsie. Ero geiicTBue Ha
3/71eKTpUUecKue 3apsiibl

https://m.edsoo.ru/5f69d83a

96

HaripspkéHHOCTB /IeKTPUYeCKOTO TIOJS.

[TpoGHbIi 3apsia. JTuHM
HarpsDKEHHOCTU 3/IeKTPUUYECKOTO OIS,
OpHOpOJHOE 3/1eKTpUYecKoe IoJie

https://m.edsoo.ru/ele8dbc4

97

[ToTeHIMaTLHOCTH
3/1eKTPOCTaTUUeCKOro Ioss. PasHocTh
MOTeHLUAJIOB U HallpsyKeHue

https://m.edsoo.ru/ae94dc27

98

[MToreHnmanbHast SHeprus 3apsizia B
3/1eKTpPOCTaTU4ecKoM rovie. [ToTeHiuan
3/1eKTPOCTaTUYeCKOTO T0JIs1

https://m.edsoo.ru/5a9a6571

99

CBsi3b HaNPSHKEHHOCTH TI0JIS1 U
Pa3HOCTH MOTEHLIMAIOB [IJIsl

https://m.edsoo.ru/9f3f9289
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3JIEKTPOCTAaTHUYECKOI'O I10JIA

[TpyHLMI Cynepno3uLvu

100 . https://m.edsoo.ru/1bd18654
3/7IeKTPUUECKUX T0J1ei

101 Pemienue 3amau https://m.edsoo.ru/163711ea
ITone ToueuHoro 3apspa. ITone

102 pAA . https://m.edsoo.ru/cc734dce
paBHOMEPHO 3apshKeHHOM cdepbl
[Tone paBHOMEPHO 3aps>KEHHOT0 10

103 00BéMmy 111apa. [Tosie paBHOMEPHO https://m.edsoo.ru/4677e463
3apsDKeHHOH 6eCKOHeUHOM TIIOCKOCTH
ITpOBOJHUKHU B 3/IEKTPOCTAaTUUECKOM

104 POBOA P https://m.edsoo.ru/a6229e4d
riosie. Y C/IOBMe PaBHOBECHSI 3apsi/[0B

W3JIEKTPUKU U TI0JIYIIPOBOJIHUKU B

105 A P YHPOBOA https://m.edsoo.ru/62476ad1
3/71eKTPOCTaTUUeCKOM T10J1e
KoHngeHcaTop. D/1eKTpOEMKOCTh

106 KOH/IeHcaTopa. J/IeKTPOEMKOCTh https://m.edsoo.ru/e7d2baf7
TJIOCKOTO KOHZIeHCaTopa
IlapannensHOe coelMHEHHE

107 P A https://m.edsoo.ru/5aef8d69
KOH/IEHCaTOPOB
ITocnenoBarenbHOE COeIMHEHUE

108 A a https://m.edsoo.ru/11bce646
KOH/IeHCaTOpOB

109 OHeprus 3apsyKeHHOr0 KOHJIeHCcaTopa https://m.edsoo.ru/235a28b8

110 Pemienue 3amau https://m.edsoo.ru/656b4b18

BIDKeHHe 3apspKeHHOM YaCTHLIBI B

111 A P H https://m.edsoo.ru/b4b416¢7
O/IHOPO/IHOM 3JIeKTPUUECKOM T10J1e

112 Perienue 3azau https://m.edsoo.ru/8321c4d4
O060011eHMe U cUCTeMaTU3aLvs 3HaHUH

113 Lu H https://m.edsoo.ru/144d952f

o TeMe "DJIeKTprUUecKoe mosie"
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KonTtponbHasi pabora 1o tTeme

114 B " https://m.edsoo.ru/8add45f8
OJIeKTprUYecKoe 1oJie

Cuna Toka. [TocTossHHBIN TOK. Y C/IOBUST

115 CYLL[eCTBOBAHHS TTIOCTOSSHHOT'O https://m.edsoo.ru/b6811413
3/IEKTPAYECKOT0 TOKa

116 Vcrounuku Toka. Hanpsokenue u 3/1C https://m.edsoo.ru/167f5ef5
3akoH Oma /11 yyacTKa Liellu.

117 LY i https://m.edsoo.ru/953f39dd
ONeKTpUYeCKoe COMPOTUB/IEHUE
3aBUCUMOCTb COTPOTUB/IEHUS
O/IHOPO/ZIHOT'O TIPOBO/JHMKA OT ero

118 AHOPOA posoa https://m.edsoo.ru/1b983cba
JJTMHBI U TJIOLIAIA TIOTIePeYHOro
CceyeHust
Y nenbHOe CONpPOTHBIIeHKE BelljeCTBa.

119 A P a https://m.edsoo.ru/12739db1
Perienue 3azjau
[TocnegoBareibHOe, MapasienbHoe,

120 A P https://m.edsoo.ru/ebd277dd
CMelLllaHHOe COeIMHeHre MPOBOJHUKOB
PacuéTt pa3BeTB/IEHHBIX 3/IEKTPUYECKUX

121 . P p https://m.edsoo.ru/e897cle3
terneit. [TpaBuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/9692cee?
PaboTa 3/1eKTprueckoro Toka. 3akoH

123 P https://m.edsoo.ru/63fc1f6c
Ixoynsa —JleHija

124 Pemenne 3amau https://m.edsoo.ru/743f2£57
MOUIHOCTB 3/1eKTPUUECKOr0 TOKaA.

125 TersioBast MOLLIHOCTB, Bblfle/isieMas Ha https://m.edsoo.ru/73ca2881
pesucrope

126 Pemienue 3amau https://m.edsoo.ru/b4df8ee4

127 3/1C v BHYTpPeHHee COTNPOTHB/IEHHE https://m.edsoo.ru/14a99997
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HCTOYHHKA TOKa

3akoH OMa /17151 TO/THOM (3aMKHYTOM)

128 . 1 https://m.edsoo.ru/671f4cfc
3/7IeKTPUUECKOU LIenu

129 Pemienue 3amau 1 https://m.edso00.ru/96ed9672

130 MOILIIHOCTh UCTOYHUKA TOKa 1 https://m.edsoo.ru/14ele7fc

131 KopoTkoe 3aMbikaHue 1 https://m.edsoo.ru/2e8399e5

132 KoHpeHcaTop B 1je1y MOCTOSHHOTO TOKA 1 https://m.edsoo.ru/ca2d98fc

133 Pemienue 3amau 1 https://m.edsoo.ru/8be8dfbb

134 f;:{i?ﬁi;jﬁ;; ;I;)KT"eMe HocTosHHbI1 1 https://m.edsoo.ru/fbc71f99

135 Pewerite 3a,/:[a‘j 1o T"eMe TocrostHit 1 https://m.edsoo.ru/fd84564f
3/71eKTPUYeCKUI TOK

136 Peuuterne Ba'qatj 1o '1'“'eMe TocTosHHbI 1 https://m.edsoo.ru/e9bf8c7d
3/71eKTPUUeCKUM TOK
O06o00111eHMe U CHCTeMAaTH3al|s 3HAHUH

137 110 TeMe "TIOCTOSIHHBIM 3/1€KTPUUECKUN 1 https://m.edsoo.ru/b312753c
TOK"

138 Fg:gfg;;j:;iiiii;gg;iﬁ; TOK" 1 https://m.edsoo.ru/3b3e6264
OeKTpruyecKas MpoOBOJAUMOCTb

139 Pas3/IMYHbBIX BeLeCTB. DJIeKTPUYECKUN 1 https://m.edsoo.ru/74ce9638
TOK B MeTa/ijiaXx. CBepXIpPOBOJAUMOCTb
OneKTpUUYeCcKrii TOK B pacTBopax 1

140 pacriaBax 3/1eKTPOJIUTOB. 3aKOHBI 1 https://m.edsoo.ru/166c3e31
®dapages 47151 3/1eKTPO/Ir3a

141 OneKTpruuecKri TOK B rasax. [1nasma 1 https://m.edsoo.ru/fd1c76c4

142 D/IeKTPUUECKHUH TOK B BaKyyMe. 1 https://m.edsoo.ru/51313dfd
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BakyyMHbIe IprO0pbI

143

ONeKTpUYeCKUi TOK B
TOTYTIPOBOAHUKAX

https://m.edsoo.ru/369c2523

144

[TosyrIpOBOTHUKOBBIE PUOOPEI

https://m.edsoo.ru/34bfc1c9

145

du3nuecKuil MPaKTUKYM 10 TeMe
"MI3MepeHue CU/bl TOKA U HallpsSUKeHUs
B 1|1 [IOCTOSTHHOI'O TOKA IPY NTOMOILIN
aHaJIOrOBBIX U LIU(POBBIX
M3MepUTeTbHBIX IPUOOPOB" UMU
"3HaKOMCTBO C LIUPPOBOIA
naboparopueii 1o ¢usuke. [Ipumepsl
r3MepeHus: GU3NUeCKHX BeJIMUUH MPU
TOMOLL[A KOMITBIOTEPHBIX JaTUUKOB"

https://m.edsoo.ru/887a812f

146

®usnyeCcKuM MpakTUKyM 110 TeMe
"M3yuyeHre HepaBHOMEPHOT'O [BU)KEeHUs
C LIeJIbIO ONpe/iesIeHrsI MTHOBEHHOMU
CKOpoCTH"

https://m.edsoo.ru/d3fb8243

147

®u3nyecKuii MPpakTUKyM I10 TeMe
"M3MepeHue ycKopeHus IpU
MPSIMOJTMHEMTHOM PaBHOYCKOPEHHOM
JIBW>KEHUU 10 HAK/IOHHOM TIJIOCKOCTH"
wnny "VccrieoBaHUe 3aBUCUMOCTU Y TU
OT BPeMeHH MPY PaBHOYCKOPEHHOM
JIBYKEHUN"

https://m.edsoo.ru/6264b28c

148

du3nuecKuil IPaKTUKYM 10 TeMe
"Mi3mepeHue ycKopeHUst CBOOOTHOTO
najgenus” wim "MsyuyeHve [BUKeHUS
Tesa, OPOIIEHHOT0 TOPU30HTATBHO"

https://m.edsoo.ru/b393dcb4
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149

®PusnyecKuii MpakTUKyM I10 TeMe
"N3yueHue OIBUKeHUS Tesla I10
OKDPY>KHOCTH C TOCTOSIHHOM 10 MOZYJTHO
ckopocTero" v "UccnenoBanue
3aBHCUMOCTH Tepuo/ia obpartieHust
KOHWUYECKOr0 MasiTHUKA OT ero
rapaMeTpoB"

https://m.edsoo.ru/a517142e

150

®PusnyecKuii MpakTUKyM I10 TeMe
"N3mMepeHMre paBHO/IeHCTBYIOILIEN CUJTBI
TIpU JIBW>KeHUM OpyCKa I10 HaKJIOHHOU
ruiockocTu" um "lIpoBepka rumnoTessbl 0
He3aBHCHMOCTH BPEMEHH [IBHKEHUSI
OpycKa 1o HaKJIOHHOM TJIOCKOCTH Ha
3aZlaHHOEe PacCTOsiHME OT ero Macchl”

https://m.edsoo.ru/51e399ac

151

®dusnyecKuii NpakTUKyM I10 TeMe
"WccnemoBaduve 3aBUCMMOCTU CUJT
YOPYTrOCTH, BO3HUKAIOIINUX B MIPY>KUHE U
pe3rHOBOM 0bpasiie, OT UX
nedopmaruu" win "M3yueHue
JIBIDKEHUSI CUCTEMBI TeJl, CBSI3aHHBIX
HUTbBIO, IEPEKUHYTOU uepe3 JIETKUi
6/10K"

https://m.edsoo.ru/9ef82992

152

®dusnyecKuii MpakTUKyM I10 TeMe
"N3mepenue Ko3dduiivieHTa TpeHUs 110
BeJIMUMHE yTJI0BOro Ko3¢duliieHTa
3apucuMocTy Frp(N)" wiu
"HiccneoBadue JBIKeHHUs OpycKa 110
HaKJIOHHOM MJIOCKOCTH C TIepeMeHHbIM
Ko3(duipeHTOM TpeHus" Um

https://m.edsoo.ru/e6¢f8b17



https://m.edsoo.ru/e6cf8b17
https://m.edsoo.ru/9ef82992
https://m.edsoo.ru/51e399ac
https://m.edsoo.ru/a517142e

"N3yueHue OBUKeHUS IPy3a Ha Baly C
TpeHueMm"

153

dusnyecKuii NpakTUKyM I10 TeMe
"UccnenoBaHue yc/ioBUM paBHOBeCHS
TBEpZOr0 TeJla, UMeroLLlero 0chb
BpatleHus" unu "KoHCTpyupoBaHue

KPOHILTEHHOB U PacuéT CUJI yIpyrocTu"

umn "V3yueHue yCTOMUUBOCTU
TBEpZO0ro TeJla, UMeroLLlero riomaib
OropsI"

https://m.edsoo.ru/12559634

154

®dusnyecKuii NpakTUKyM I10 TeMe
"I3mMepeHue uMIly/ibca Tesia 1o
TOPMO3HOMY ITyTHU" Uy "V3mepeHue
CUJIbI TATH, CKOPOCTH MOZe/IN
3JIEKTPOMOOU/ISE U MOLLHOCTH CHJTBI
Taru" uiv "CpaBHeHHe U3MeHeHUs
UMITyJ/IbCa Tejla C UMITYJIbCOM CHJIbI"
wiu "VcciiefoBaHue COXpaHeHus
HWMILYJIbCA [IPU YIIPYIOM
B3auMoziericTBUn" win "Vi3mMepeHue
KUHeTUYeCKOU SHepruu Tesa 1o
TOPMO3HOMY ITyTH"

https://m.edsoo.ru/92e75337

155

du3nuecKuil MPakTUKYM 10 TeMe

"M3yueHure W30TepMUUYECKOT0 poLecca

(PEKOMEH/IOBAaHO UCIIO/Ib30BaHUe
1rdpoBoii 1abopaTopun)" UM

"M3yyeHure M30XOPHOIO IpoLecca" Ui
"M3yueHue n306apHOTo mpotecca’ uiu

"[IpoBepka ypaBHeHUs] COCTOSTHUSA"

https://m.edsoo.ru/2cc45366



https://m.edsoo.ru/2cc45366
https://m.edsoo.ru/92e75337
https://m.edsoo.ru/12559634

156

®PusnyecKuii MpakTUKyM I10 TeMe
"N3mepeHue yenbHOU TeryIoéMKOCTH"
wu "HcciegoBadue TipoLjecca
OCTBIBAHHS BelllecTBa" Wi
"WccnenoBanue aarabaTHOro
nporecca"” i "M3yueHue
B3aMMOCBSI3U SHEPruur
Me>XXMOJIEKY/IIPHOTO B3aUMO/eNCTBUS U
TeMIlepaTypbl KATIEHUS )KUJKOCTer"

https://m.eds00.ru/64769b23

157

du3nuecKuil IPakTUKYM 10 TeMe
"N3yueHre 3aKOHOMepHOCTel
WCIIapeHust KUAKocTel" uin
"V3MepeHUe yzie/IbHOU TerIoThI
Iy1aBieHus apga" win "Msyuenuve
CBOMCTB HaChIII|eHHBIX TTapoB" WU
"Mi3mepeHue abCOMIOTHOM BIa>KHOCTH
BO3/lyXa M OL|eHKa MacChbl 11apoB B
nomeneHun". Vismepenue

K03 duLieHTa TOBEPXHOCTHOTO
HaTsDKeHUs

https://m.edsoo.ru/6518def5

158

du3nuecKuil IPaKTUKYM 10 TeMe
"HabsroieHue mipeBpaliieHyst SHePruu
3apsDKeHHOI'0 KOH/IeHCaTopa B SHepruro
W3/Iy4YeHUs cBeToguoa" Win
"M3yuyeHue rpoTeKaHusl TOKA B L€y,
coflep)Kalliert KoHAeHcaTop'" Uin
"PacripesiesieHre pasHOCTU
TOTEeHLIMA/I0B (HaNpsUKeHUs1) pU
110C/Ie/I0BaTe/IbHOM COeIMHeHUU

https://m.edsoo.ru/8ab6f191



https://m.edsoo.ru/8ab6f191
https://m.edsoo.ru/6518def5
https://m.edsoo.ru/64769b23

KOH/ZIeHCaTOpOB"

159

dusnyecKuii NpakTUKyM I10 TeMe
"UccnenoBaHve CMeIIaHHOTO
COeIMHEeHUs! pe3UCTOPOB" WIH
"H3mMepeHue yie/IbHOIO CONPOTUB/IEHUS
MpoBOAHUKOB" unu "MccnegoBanue
3aBMCUMOCTH CUJIBI TOKA OT
HAaIIpsDKeHUs JJIs1 JIaMITbl HaKa/IuBaHUs"

https://m.edsoo.ru/689acfde

160

dusnyecKuii NpakTUKyM I10 TeMe
"HabstrojeHue 3/1eKTpoau3a” uim
"M3mepenue 3apsizia O4HOBa/IEHTHOI'O
noHa" unu "UccienoBaHue
3aBMCUMOCTH COTIPOTUB/IEHUS
TepMOpe3uCTopa OT TeMnepaTypbl' Win
"CHsiTHe BOJIbT-aMITIepHOM
XapaKTepUCTHUKU Auoaa”

https://m.edsoo.ru/d12ec827

161

Pe3sepBHbIi ypok. O60011IeHHEe U
cUCcTeMaTH3allysl 3HaHUH T10 TeMe
"KuHemartuka"

https://m.edsoo.ru/c1cd6683

162

Pe3sepBHbIil ypok. O6001IeHTE U
cHrCTeMaTH3alys 3HaHUH 110 TeMe
"TnHamMuyKa"

https://m.edsoo.ru/3e83a7a7

163

Pe3epBHblii ypok. Obob61mieHme 1
CHCTEeMAaTH3aLus 3HaHUH 10 TemMe
"CraTvKa TBepZoro resa"

https://m.edsoo.ru/f1dde229

164

Pe3sepBHbiil ypok. O60611eHue 1
cucTeMaTH3aLys 3HaHUU 10 TeMe
"3aKOHbI COXpaHeH!s B MeXaHuKe"

https://m.edsoo.ru/ffffdfb9



https://m.edsoo.ru/ffffdfb9
https://m.edsoo.ru/f1dde229
https://m.edsoo.ru/3e83a7a7
https://m.edsoo.ru/c1cd6683
https://m.edsoo.ru/d12ec827
https://m.edsoo.ru/689acfde

165

Pe3epBHbIi ypok. O6001IeHE U
cucTeMaTu3alys 3HaHUM 110 TeMe
"OCHOBBI MOJIEKY/IIPHOKWHETUYECKON
Teopun”

https://m.edsoo.ru/1eb17193

166

Pe3epBHbIi ypok. O60011IeHE U
crcTeMaTr3alus 3HaHUM 110 Teme
"TepmoavHamuka. TernioBbie MallvHbL"

https://m.edsoo.ru/491db95e

167

Pe3epBHbIi ypok. O60611IeHHE U
cucTeMaTu3alys 3HaHUM 10 TeMe
"ArperatHble COCTOSIHUS BellleCTBa.
®da3o0Bble niepexopb”

https://m.edsoo.ru/376bbe7d

168

Pe3sepBHbIil ypok. O6001IeHHE U
cUCTeMaTU3aliusl 3HaHUM 110 TeMe
"DneKTpruueckoe mosie"

https://m.edsoo.ru/a3a31db5

169

Pe3epBHbIii ypok. Obob61mieHme 1
cucTeMaTH3alysl 3HaHUM 110 TeMe
"TToCTOSTHHBIN 3/1IEKTPUYECKUN TOK"

https://m.edsoo.ru/dbdb4728

170

Pe3sepBHbiil ypok. O6061ieHue 1
crUcTeMaTH3al[ys 3HaHUM 1o Teme "Toku
B pas/MYHbIX cpejax”

https://m.edsoo.ru/e7d639f2

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPO'PAMME

170

16



https://m.edsoo.ru/e7d639f2
https://m.edsoo.ru/dbdb4728
https://m.edsoo.ru/a3a31db5
https://m.edsoo.ru/376bbe7d
https://m.edsoo.ru/491db95e
https://m.edsoo.ru/1eb17193

11 K/TACC

KosnuecTBo uacoB JJ/IeKTPOHHbIE
Ne ara nu@poBbIe
Tema ypoka KonTtposbubie | IlpakTnuecku A bp
n/n Bcero H3ydeHHUs1 | oOpa3oBaTe/IbHbIE
padoThI e padoTbI
pecypchl

B3anmoieiicTBre MOCTOSSHHBIX

1 MarHuTOB U IIPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/d726£952d
MarunuTtHoe noJsie. ['unote3a Amriepa
BeKkTop MarHUTHOM UHAYKLUH.

2 [TpuHLMIT CyTepIio3ULIM MarHUTHBIX 1 https://m.edsoo.ru/275747de
nosiei. JIMHUKA MarHUTHOW UHAYKLIUA
MarsuTHOe noJie TTPOBO/THUKA C

3 POBOA 1 https://m.edsoo.ru/3783fflc
TOKOM. OmbIT IpcTeja
Cua Amriepa, eé HarpaB/leHUe U

4 p p 1 https://m.edsoo.ru/6f5427fa
MOZYJIb

5 Perenue 3aau 1 https://m.edsoo.ru/d41efee?
[IprMmeHeHue 3aKOHa Amriepa.

6 P P 1 https://m.edsoo.ru/3b3f7d6a
D/1eKTpOr3MepUTebHbIE TIPUOOPHI
Cuiia JlopeHija, eé HarnpaB/ieHUe U
MOAYJIb. [IBM>KeHUe 3apshKeHHON

7 Aye- /1 P 1 https://m.edsoo.ru/aa8de148
YaCTUL[bl B OJHOPOAHOM MarHUTHOM
roJsie
Pemenne 3amau 1 https://m.edsoo.ru/8c783d83
Pab6ora cuiel JlopeHtia 1 https://m.edsoo.ru/2bef64d7

10 Permenue 3amau 1 https://m.edsoo.ru/e517b23e
M .

11 ATHUTHOE TOJIE B BEIECTRE 1 https://m.edsoo.ru/2a8cc173
deppoMarHeTUKH, napa- 1



https://m.edsoo.ru/2a8cc173
https://m.edsoo.ru/e517b23e
https://m.edsoo.ru/2bef64d7
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/275747de
https://m.edsoo.ru/d726f92d

AaMarHeTHUKK1

OCHOBHBIE CBOMCTBA

12 ¢deppomarHeTukos. [IpumeHeHue https://m.edsoo.ru/bc26694b
(heppoMarHeTMKOB
Peruienue 3az1au 1o teme "MarHuTHoe

13 R A https://m.edsoo.ru/1faac6ab
roJse
Peitienue 3agau 1o teme "MarHuTHoe

14 R https://m.edsoo.ru/29cfa6ed
rose
SIBneHvie 371eKTPOMarHUTHOM

15 UHAYKUWU. [T0TOK BeKTOpa MarHUTHOM https://m.edsoo.ru/d7679bea
WHAYKLWW

16 IS C uHayKUIMM https://m.edsoo.ru/1b88d334
3aKOH 3/1IeKTPOMarHUTHOW MHAYKLUN

17 P AYKR https://m.eds00.ru/92685f5b
®dapajes
Buxpesoe 3y1ekTprueckoe rose. Toku

18 P P https://m.edsoo.ru/b4a53967
DykKo
DC MHAYKIMY B ABDKYILUXCS

19 A VKL A i https://m.edsoo.ru/c7d9b182
MPOBOJIHUKAX

20 Perienue 3aau https://m.edsoo.ru/dc7934d1

21 IIpaBusio JleHnia https://m.edsoo.ru/9b41ef5d
NuayktuBHOCTH. Kartyiika

22 WHYKTUBHOCTHU B LIeIU ITOCTOSTHHOI'O https://m.edsoo.ru/7c53bb14
TOKa
fAsnenune camounHaykuuu. 3/1C

23 AYKU A https://m.edsoo.ru/bb32479c
CaMOUHAYKLUU
OHeprusi MarHUTHOT'O TOJIs1 KaTYIIKU C

24 P Y https://m.edsoo.ru/2f6d1de5

TOKOM. BJ'IEKTPOM&IFHI/ITHOE IioJjie



https://m.edsoo.ru/2f6d1de5
https://m.edsoo.ru/bb32479c
https://m.edsoo.ru/7c53bb14
https://m.edsoo.ru/9b41ef5d
https://m.edsoo.ru/dc7934d1
https://m.edsoo.ru/c7d9b182
https://m.edsoo.ru/b4a53967
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25

Peitienue 3agau

https://m.edsoo.ru/e9999345

26

O06o011IeHMEe U CHCTeMAaTH3al[Us
3HaHUM M0 TeMe "D1eKTpoAuHaMHKa"

https://m.edsoo.ru/f37ce6e9

27

KouTpospHast paboTa 1o Teme
"OnekTpogvHaMuKa"

https://m.edsoo.ru/f622357e

28

KosnebarenbHasi cuctema. CBoOOHbIe
Kosiebanus. I"'apmMoHmueckue
Kosie0aHuUs

https://m.edsoo.ru/23be4aa?

29

Kunematnueckoe u AUHaMHn4yeckoe
OIHCcaHKue KojebaTebHbIX ,ZLBI/I)KGHI/Iﬁ

https://m.edsoo.ru/11414644

30

OHepreTUyecKoe ornvcaHue. BeiBos
JUHAMHUYeCKOT0 OIMUCaHuUs
rapMOHUYeCKUX KoebaHU 13 UX
JHEPreTUUeCcKOro ¥ KWHeMaTu4ecKoro
OTTHCaHUS

https://m.edsoo.ru/78dab8el

31

Amnimtya v dasa KosiebaHui

https://m.edsoo.ru/alaccd2?

32

ITepuios 1 yacToTa KOebaHHH.
TTeprios MasibiX CBOOOHBIX
KoJiebaHWI MaTeMaTHueCcKoro
MasiTHHKa. [Tepros CBOOOAHBIX
KoJiebaHHi MPYKMHHOTO MasiTHUKa

https://m.edsoo.ru/feff9e52

33

3aTyxaroiue KojaebaHus.
BbIHyK/I€HHbIe KoyiebaHust. Pe3oHaHC

https://m.edsoo.ru/718e4134

34

ABTOKO/Ie0aHUSA

https://m.edsoo.ru/al3b26a7

35

Pe1tienue 3agau

https://m.edsoo.ru/fa6e4773

36

Ypok-koHbpepeH1us "MexaHuueckue
Kosie0aHMsI B My3bIKa/TbHbIX
WHCTpYMeHTax"

https://m.edsoo.ru/2315377b



https://m.edsoo.ru/2315377b
https://m.edsoo.ru/fa6e4773
https://m.edsoo.ru/a13b26a7
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O06o006111eHMEe ¥ CCTeMaTH3alL[s

37 3HaHuli 1o TeMe "MexaHUUecKue https://m.edsoo.ru/c95a653a
Kosebauus"
DJIeKTPOMAarHUTHbIe Kojie0aHus.

38 P . https://m.edsoo.ru/9de437bf
KosebaTebHbIM KOHTYD
®opmysa TomcoHa. CBSI3b aMIIUTY bl

39 3apsifja KOHZeHcaTopa C aMIIUTY /[0 https://m.edsoo.ru/37e9f97c
CHWJTbI TOKA B KOsIeOaTe/TbHOM KOHTYpe
3aKOH COXpaHeHus SHepruu B

40 https://m.edsoo.ru/7e7b565a
uziealbHOM KojiebaTe/TbHOM KOHTYpe
3aryxaroijue 3/1eKTpOMarHuTHbIe

41 KosiebaHus1. BeIHYKIeHHbIE https://m.edsoo.ru/9add67db
3/IEKTPOMarHUTHbIe Koie0aHUst
[TepemeHHbIM TOK. Pe3ucTop u

42 KOH/IeHCATOP B Liely [epeMeHHOro https://m.edsoo.ru/7db57a72
TOKa
Katyilika MHIVKTUBHOCTHU B LIeITU

43 y M H https://m.edsoo.ru/e922e141
TiepeMeHHOTr0 TOKa
3akoH OMa 1 3JIeKTPUUeCKOH Liermu

44 A P I https://m.edsoo.ru/1dc56alf
repeMeHHOr 0 TOKa
MOILIHOCTB ITepeMeHHOr0 TOKa.

45 AMIIMTYHOE U [IeHCTBYIOLee https://m.edsoo.ru/ddab957f
3HaueHWe CUJIbI TOKA U HalpsDKeHUs

46 Pe30HaHC B 3/1eKTpHUUYECKOM Lenu https://m.edsoo.ru/bc158ffc

47 Pe1tienue 3agau https://m.edsoo.ru/cf7c45cl
W peanbHbliA TpaHchopmaTop.

48 [Ipou3BOACTBO, Mepeiaya u https://m.edsoo.ru/9ae7b7d6

rotpebieHre 371eKTPUUeCKO SHepruu
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https://m.edsoo.ru/cf7c45c1
https://m.edsoo.ru/bc158ffc
https://m.edsoo.ru/ddab957f
https://m.edsoo.ru/1dc56a1f
https://m.edsoo.ru/e922e141
https://m.edsoo.ru/7db57a72
https://m.edsoo.ru/9add67db
https://m.edsoo.ru/7e7b565a
https://m.edsoo.ru/37e9f97c
https://m.edsoo.ru/9de437bf
https://m.edsoo.ru/c95a653a

DKoJIoTuyecKye PUCKU TIpH
IMMPON3BOACTBE 3JIEGKTDO3HEPIHH.

49 KynbTypa vcnosib3oBaHust https://m.edsoo.ru/9f737d7e
3/1eKTPO3HEPIrUU B MOBCEJHEBHOU
JKA3HU

50 Peluenue 3amau https://m.edsoo.ru/883d6693

51 Pemenue 3aau https://m.edsoo.ru/f9a9d849
O0o00611IeH1Ee ¥ CCTeMaTH3alI[s

52 3HaHWUU MO TeMe "DeKTPOMarHUTHbIe https://m.edsoo.ru/e9936e87
Kosiebanus"

53 Mexaieckite BOTHbL. https://m.edsoo.ru/6a4b4a22
XapakTepruCTHKU MeXaHUUeCKUX BOJTH

54 CBolicTBa MeXaHUYeCKUX BOJH https://m.edsoo.ru/d286ca54

55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/ee4112¢c2

56 WrcpassyK u yHLTpaBByK;myMOBoe https://m.edsoo.ru/57849551
3arpsi3HeHHe OKpY KaroLei cpejibl

57 Pe1tienue 3agau https://m.edso0.ru/9494735f

58 OTIEKTPOMArHHTHBIE BOJTHLI. https://m.edsoo.ru/95e5e8fc
W3nyyeHue 3/1eKTpPOMarHUTHBIX BOJTH

o | e
[ITkana 3/1eKTPOMarHUTHBIX BOJIH.

60 IIpuMeHeHVe 3/71eKTPOMarHUTHBIX https://m.edsoo.ru/blc7ec5d
BOJIH B TEXHUKE U OBITY
[IpuHLMITBI pagUOCBA3U U

61 TeneBUeHusA. Paguoiokanys. https://m.edsoo.ru/c7111d5c

SJ'IEKTPOMHFHI/ITHOE 3darpsA3HeHune
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OKpY>Katol1lei cpefibl

62

KoHTpospHast paboTa 1o Teme
"Kone6anusi 1 BOMHbI"

https://m.edsoo.ru/4a13d478

63

CgeT. 3aKOH NPSIMOJIMHENHOT O
pacrpocTpaHeHus CBeTa

https://m.edsoo.ru/ba296896

64

Pelienue 3aziau Ha rpr¥MeHeHye
3aKOHa MPSIMOJIMHENHOT 0
pacrpoCTpaHeHus! CBeTa

https://m.edsoo.ru/f44c485e

65

OTpaxkeHue cBeta. [1710CKOe 3epKaso.
Cdepuueckoe 3epkano

https://m.edsoo.ru/c288a5b5

66

[TpesnomnieHue ceeta. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN M0Ka3aTeb
ripesioMsieHus1. [IosiHOe BHyTpeHHee
oTpaxeHue. [IpefenbHbIi yroa
TIOJTHOI'O BHYTPEHHEI 0 OTPayKeHUsI

https://m.edsoo.ru/583142d3

67

Perienue 3d44d4 Ha [IpUMEHEHHE
3dKOHOB OTDPa>X€HUS U TIpeJIOMJIEHUA
CBeTa

https://m.edsoo.ru/14636c9b

68

Xopa nyueit B npusMe. [lucriepcus
cBeta. C/1oKHBIN cocTaB besioro cBeTa.

LiBeT

https://m.edsoo.ru/182d32ee

69

JInn3bl. DOKyCHOE pacCTossHUe U
ONTHYeCKasi CUJla JIMH3bI

https://m.edsoo.ru/8c7e9337

70

[TocTpoeHne n306pa’keHNH B JIMH3aX U
UX CUCTeMax. YBeMyeHue JTMH3bI

https://m.edsoo.ru/c3f324ce

71

PeliieHre 3a/jau Ha TIOCTPOEHUE
M300pakKeHUH, TT0/TyYaeMbIX C
TIOMOIIIBIO JTUH3

https://m.edsoo.ru/d67c¢1148
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72 ['na3 Kak orrtuyeckasi cuctema https://m.edsoo.ru/8d2dea84
Pewenue 3azau. [1pegesnsl

73 MPUMEHNMOCTH FeOMeTpHUIeCKOH https://m.edsoo.ru/1d79cd32
ONTUKHU

74 s:;s;:}:;;BETa 1 METO/IbI ee https://m.edsoo.ru/1c94484c

75 [dwvcrniepcus ceeta https://m.eds00.ru/178d9676

76 WuTepdepeHiys cBeTa https://m.edsoo.ru/c6611a7d
KorepeHTHbIe MCTOUHUKU. Y CJIOBUS

77 HabJ/roleHrs1 MaKCUMyMOB U https://m.edsoo.ru/d8776£67
MUHUMYMOB

78 Permenue 3aau https://m.edsoo.ru/c9dfcfal

79 [TpumeHeHre uHTephepeHLIU https://m.edsoo.ru/1efa64cf

80 HNudpakiys cBeTa https://m.edsoo.ru/2a48a5e7

81 JlppaKLyonHas pelierka. Ycsosue https://m.edsoo.ru/b37d1ec?
Ha0JIr0/IeHHs TJIaBHBIX MAaKCHUMYMOB

82 Permmenue 3aau https://m.edsoo.ru/b193f19d

83 HortepedHOCTb CBETOBLIX BOTH. https://m.edsoo.ru/5bce1d95
[Tonspusanus ceeta

84 Pemenue 3agau https://m.edsoo.ru/bbc11178

85 CBeTOBbI€ sIB/IEHUSI B IPUPO/Ie https://m.edsoo.ru/56d84bb5

86 0606LHEHHe 1 CHCTEMATIEALHA https://m.edso00.ru/82697d84
3HaHUM 110 Teme "OnTHKa"

87 Egﬁiiigi}laﬂ pabora o Teve https://m.edsoo.ru/ec59c415

88 I'panyLp! MPUMEHHMOCTH https://m.edsoo.ru/2266a9e8

K/1aCCMYeCKOW MeXaHUKU. 3aKOHbI
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3JIEKTPOAVMHAMUWKU U IMPUHLIAII
OTHOCHUTEJ/IBHOCTH

[TocTynartsl crieLjyanbHON TEOPUU

89 https://m.edsoo.ru/c79dalc4
OTHOCUTEILHOCTU
ITpocTpaHCTBEHHO-BpeMeHHOU
uHTepBas. [Ipeobpa3oBanus JlopeHua.
YcnoBre IPUUYMHHOCTU.

90 P https://m.edsoo.ru/65f1eff3
OTHOCUTENBHOCTb OZJHOBPEMEHHOCTH.
3ame/i/ieHe BpeMeHHU U COKpallleHHe
JUTAHBI
DHeprus U UMITYJ/ILC PeIITUBUCTCKOMN

91 P y P https://m.edsoo.ru/1d1c94f3
YaCTHLIbI
CBs13b MaCChbI C S3HEPryuen u

92 VIMITyJIbCOM PeJIITUBUCTCKOW YaCTHULIbI. https://m.edsoo.ru/59f443c4
OHeprus MoKos

93 PaBHOBeCHOe TeryioBoe U3ayuyeHue https://m.edsoo.ru/4eeab85c

94 3aKkoH cMellleHUs BrHa https://m.edsoo.ru/elee6abb
I'mnore3a M. IlnaHkKa o KBaHTax.

95 https://m.edsoo.ru/8da3efb3
®doToHBI

96 OHeprusi U UMITyJbC (POTOHA https://m.edsoo.ru/faf3f546
dotorpdekr. OnbiTel A. T'.

97 b https://m.edsoo.ru/d3b57d7e
CronetoBa. 3akoHbI hoTo3dPeKTa
YpaBHeHue DWHILITeNHHA A1

98 doTtoaddekra. "KpacHasi rpaHuLia” https://m.edsoo.ru/bca25d3c
dboToapdekra

aByieHue cseta. OnbiTel I1. H.
99 A https://m.edsoo.ru/9139¢8d6

JleGeneBa
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100

BoJ/iHOBBIE CBOMCTBa HaCTHIl

https://m.edsoo.ru/22dc465f

Bonnsl e bpoiins. [JnvHa BoJ/HEI e

101 Bpoiinsi u pa3mepsl 061acTu https://m.edsoo.ru/f98b63b9
JIOKa/IM3aLyy ABWKYLLeNCs YaCTULIbI

102 KopmycKynsipHO-BO/THOBOM [lyanv3m https://m.edsoo.ru/2bbe2ce4

103 f;iﬁiii:i S/ICKTPOHOB Ha https://m.edsoo.ru/7123ee6b
Crnermduka usmepeHui B MUKpOMHUPe.

104 CooTHollIeHUsI HeoTpe/le/IEHHOCTel https://m.edsoo.ru/25ed1158
Ietizenbepra

105 Perienuve rpaduueckux 3aziau https://m.edsoo.ru/2526925c

106 PerteHvie pacuéTHbIX 3a7a4 https://m.edsoo.ru/249f927c
KoHTpospHast paboTa o Temam:

107 "OcHosbl CTO", "KoprycKy/isipHO- https://m.edsoo.ru/9b44f6cf
BOJIHOBOU Jiyanusm"
OMBITHI 110 UCC/IeZIOBAHKIO CTPOEHUS

108 aroMa. [IyiaHeTapHas Mojenb aToMa https://m.edsoo.ru/a7ad8e6¢c
Pe3epdopga

109 [ToctynaTel bopa https://m.edsoo.ru/e6ab4282

110 f}iﬂ;l:HC;zI;ZpMZB};sqlleplz:[t)ayPOBHeH https://m.edsoo.ru/f2ebbf7d

111 S;:;ZZT;OEBP;:;HYMeHHoe https://m.eds00.ru/95859134

112 Jlazep https://m.edsoo.ru/3eea94ef
HyknonHast Mofiens sijpa

113 Tefizenbepra-VBaHeHKo. 3apsf v https://m.eds00.ru/14b36343

MdCCOBO€ UHMCJIO A4pd. M3oTombl.
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Pa,E[I/IO&IKTI/IBHOCTb

114

3aKOH palM0aKTUBHOIO pacraza.
CBolicTBa MOHM3UPYIOLLIErO
v3nyueHus. BnusHue
PaZIM0aKTUBHOCTU Ha >KUBbIe
opraHusmel. Jlo3umeTpus

https://m.edsoo.ru/1decd299

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SnepHbie cunbl. JedeKT Macch spa.
AnepHble peakuyu. fnepHble
peakTopsbl. [TpobieMbl yripaBisieMoro
TepPMOsIIepHOIO CHMHTe3a.
OKOJIOTHUYeCKUe acrieKThbl pa3BUTHUSA
s/1epPHOM SHEepPreTUKU

https://m.edsoo.ru/3736a9da

116

MeTo/ibl perucTpanuu u
WCC/IeZIOBaHUsI 3/IeMeHTapHbIX UaCTHL.
dyH/1aMeHTa/IbHble B3aUMO/IeCTBUSI.
baproHbl, Me30HBI U JIEITOHBI.
[IpencraBnenue o CTaHAapTHOM
Mozienn. KBapk-ritooHHas Moziesb

a/IpOHOB

https://m.edsoo.ru/e44{761d

117

®usuka 3a nipesenamMu CTaHAAPTHOM
Mozenu. TéMHast MaTepusi ¥ TEMHast
sHeprus. EAUHCTBO dur3nueckoi
KapTHUHBI MUPa

https://m.edsoo.ru/35bb53d5

118

OTansl pa3BUTHS aCTDOHOMUM.
3HaueHue aCTPOHOMUHU

https://m.edsoo.ru/423783cb

119

[TprMeHNMOCTb 3aKOHOB (PM3UKHU /IS
00bsICHEHUST TTPUPOABI KOCMUYECKHX
00beKTOB. MeTo/ibl aCTPOHOMHUECKHIX

https://m.edsoo.ru/81d38a33
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HCclieIoBaHUM

120

CoBpeMeHHbIe ONITUUECKHe
TeJIeCKOIbl, paIu0Te/1eCKOIIbI,
BHeaTMocC(epHasi aCTpOHOMMUSI

https://m.edsoo.ru/46d173d5

121

Bup 3Bé31H0r0 Heba. Co3Be3us,
sIpKHe 3BE3/Ibl, TVIAaHEThbI, X BUMMOE
JIBIDKEHIE

https://m.edsoo.ru/18f19aal

122

ConneuHas cucrema. CoJsHIle.
ConHeyHasi akTUBHOCTb. VICTOUHMK
sHepruu CoJiHLIa U 3BE3]

https://m.edsoo.ru/9falfd12

123

3B€3/1bl, UX OCHOBHbIE
XapaKTepUCTUKU. [Inarpamma
"CrieKTpasbHbIN K/1aCcC — CBETUMOCTD"

https://m.edsoo.ru/f9cf5f9e

124

3Be3/ibl I7IaBHOM MOC/Ie/IoBaTeIbHOCTH

https://m.edsoo.ru/d6bc6679

125

BHyTpeHHee cTpoeHue 3BE3],.
CoBpeMeHHbIe TIpe/iCTaB/IeHUs O
MIPOUCXOXKAeHUU U 3Bo/roLuu CosHLa
Y 3BE3[]. JTarlbl )KU3HU 3BE3]

https://m.edsoo.ru/dd8d1158

126

Mneunsiii [TyTe — Haa ["anakTyka.
Turbl ranakTvk. YépHble AbIpbl B
sipax rajJakThK

https://m.edsoo.ru/4a74c5e4

127

Bcenennas. Pacuivpenue BceeneHHol.
3akoH Xab6:ma. Teopust BosbIoro
B3pbIBa. Pe/lMKTOBOE H3/TyueHue

https://m.eds00.ru/18796396

128

MacmrabHast cTpykrypa BeeneHHOIA.
MertaranakTuka

https://m.edsoo.ru/168edd8a

129

HepetiéHHbie po6ieMbl aCTPOHOMUU

https://m.edsoo.ru/b41cdfcb

130

dusnyecKuii MPpakTUKyM I0 TeMe

https://m.edsoo.ru/75a7a2c9
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"M ccnenoBaHyie MarHUTHOTO TTOJIS
TOCTOSTHHBIX MarHuTOB" UK
"WccnenoBaHye CBOWCTB
(heppoMarHeTUKoB" WU
"WccnenoBaHue 1eMCTBUS
MOCTOSIHHOTO MarHvWTa Ha paMKy C
TOKOM"

131

du3nyeckuii MpakTUKyM 10 TeMe
"M3mepenue cusbl Amriepa" Ui
"M3yueHre 3aBUCUMOCTU CUJIbI
Awmriepa OT CUJIbI TOKA'" WK
"OnpejeneHye MarHUTHON UHAYKI[UN
Ha OCHOBe u3MepeHus1 Cuiibl Ammnepa"

https://m.edsoo.ru/9e1bd76a

132

®u3nrUeCcKUil MpakTUKYM T10 TeMe
"WccnenoBaHue siBJI€HUS
3/71eKTPOMarHUTHOM UHAYKLMU'" UITH
"OnpepeneHve UHIYKLUKA BUXPEBOTO
MarHUTHOT O T0Jis"

https://m.edsoo.ru/ee77273b

133

®u3rUeCcKUil MPakTUKYM T10 TeMe
"WccnenoBanue siBleHUs
camouHaykimu'" umm "COopka Moenu
3/1eKTPOMAarHMTHOI' O TeHeparopa"

https://m.edsoo.ru/2827a51f

134

dusnyecKuii MpakTUKyM 110 TeMe
"V3MepeHue nepuozia CBOOOIHBIX
KoJsieOaHW HUTSTHOTO U TIPYKMHHOT'O
MasiTHUKOB"

https://m.edsoo.ru/eadcb66b

135

®usnyecKuil MPakTUKyM 110 TeMe
"ITpeoOpa3oBaHye SHEPTUU B
NIPY’KUHHOM MasiTHUKe"

https://m.edsoo.ru/431cd176
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136

dusnyeckuii MpakTUKyM 10 TeMe
"WccnenoBanue riepeMeHHOr0 TOKa
yepes 110C/1ej0BaTeIbHO COeZJUHEHHbBIe
KOH/IeHCaTOop, KaTyLIKy U pe3ucTop”
M "VccnegoBadue paboThl
HWCTOYHUKOB CBeTa B LieNH
repeMeHHOr0 ToKa"

https://m.edsoo.ru/b73e4d17

137

du3nyeckuii MpakTUKyM 10 TeMe
"M3yueHue rapaMeTpOB 3BYKOBOM
BOJIHBI"

https://m.edsoo.ru/691384a8

138

®u3nMUeCKUil MPaKTUKYM T10 TeMe
"3MepeHue 1oKasaresis rpejioMJIeHUs
creksa" wiu "llonyuenue
1300pa’keHusi B CUCTeMe U3 TIJIOCKOTO
3epKasia v JIMH3bI"

https://m.edsoo.ru/2e593222

139

dusnyecKuii MpakTUKyM 110 TeMe
"NccnenoBaHre 3aBUCMMOCTH
(hOKyCHOr0 pacCTOsIHUS OT BelllecTBa
(Ha mpuMepe XXUIKUX JIUH3)" UK
"N3mepeHue OKyCHOTO pacCTOSIHUS
pacceuBarovx JUH3"

https://m.edsoo.ru/924e6fcd

140

®du3MYeCKUH MTPAKTHKYM TI0 TeMe
"Habsropenuve audpakiyy,
uHTepdepeHIMY 1 MOoJISIpU3aLin
cBeTa"

https://m.edsoo.ru/2edf1532

141

dusnyecKuil MPakTUKyM 110 TeMe
"OrnpefeneHue UMITy/IbCa U SHEPTUU
pesIATUBHUCTCKUX YacTHL (I10
¢dororpadusiM TpeKOB 3apsKeHHBIX

https://m.edsoo.ru/49a47931
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YyaCTHL] B MAarHUTHOM 11071e)"

142

dusnyecKuii MpakTUKyM 110 TeMe
"N3mepenue nocrossHHOM [1naHka Ha
OCHOBe UcciiefoBaHus porosddexra”
umu "UcciefoBaHre 3aBUCUMOCTH
CUJIbI TOKa Yepe3 CBeTOAUOJ, OT
HanpspKeHus "

https://m.edsoo.ru/7c4ac65a

143

dusnyeckuii MpakTUKyM 110 TeMe
"UccnenoBanue crieKTpa
pa3pe’KeHHOr0 aTOMapHOro BOJ0po/ia
Y U3MepeHHe NocTostHHOU Puzibepra”

https://m.edsoo.ru/9a5ad443

144

dusnyecKuil MPakTUKyM 110 TeMe
"HccnenoBanue pafiioakTUBHOIO
¢oHa c ucrnob30BaHKEM JJ03UMeTpa”
win "M3yueHue norsioiieHust 6era-
YyacCTuL| aIFOMAHUEM"

https://m.edsoo.ru/c3546df7

145

®uU3nUeCKU NPaKTUKYM T10 TeMe
"Habsromenust 38é3qH0T0 Heba
HEeBOOPY)KEHHBIM I71a30M C
WCII0J/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOKEHWH 11 OTIpefiesIeHUst
T0JI0)KeHUsT HeOeCHBbIX 00LEKTOB Ha
KOHKPEeTHYIO /1aTy: OCHOBHbIE
co3Be3us CeBepHOrO TMOMyLIApUs U
sspKue 3Bé3b1" unu "Habmoaenvs B
Teneckon JIyHbl, MylaHeT, TyMaHHOCTeu
1 3BE3HBIX CKOTIIeHUIH"

https://m.edsoo.ru/c5aa4d91

146

O06o0011IeHMEe U CHCTeMAaTH3al[Us
3HaHu#. Posib HDU3KKK ¥ aCTPOHOMHHU B

https://m.edsoo.ru/242b2{bf
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9KOHOMUYECKOM, TeXHOIOTUYeCKOH,
coLMa/IbHOM 1 3TUYeCKOoM cdepax
JiesiTeTbHOCTU YesioBeKa

147

O06o011IeHMEe U CHCTEMAaTH3alUs
3HaHuU. Posb U MecTo PU3MKHY 1
aCTPOHOMHH B COBPEMEHHOW HayUHOU
KapTHUHe MHpa

https://m.edsoo.ru/3934b363

148

O06o011IeHME U CHCTeMAaTH3al[Us
3HaHUM. Posb pusnueckoii Teopuu B
(bopmMHpOBaHUY TIpe/iCTaBIeHUH O
(h131ueCcKoi KapTHHe MUpa, MeCTO
¢bu3ruecKoi KapTHHBI MUPa B 001I[eM
psily COBpEMEHHBIX eCTeCTBEHHO-
HayUHbIX NIpe/|CTaB/IeHNUl O PUPOJe

https://m.edsoo.ru/fddf45cc

149

O06o011IeHME U CHCTeMAaTH3al[Us
3HaHuii o Teme "Kunematuka"

https://m.edsoo.ru/c97d63fe

150

O06o011IeHMe U CUCTeMAaTH3alUs
3HaHul 110 TeMe "KuHeMmaTtuka"

https://m.edsoo.ru/f816fb28

151

O06o006111eHMEe ¥ CCTeMaTH3al[Us
3HaHuM 110 TeMe "[TuHamMuKa"

https://m.edsoo.ru/eelbbac5

152

O06o006111eH1Ee ¥ CCTeMaTH3al[s
3HaHUM 1o TeMe "CTaTHKa TBep/0ro
Tesa"

https://m.edsoo.ru/766e8779

153

O06o006111eHMEe ¥ CCTeMaTH3alL[s
3HAHWM 110 TeMe "3aKOHbI COXPaHEHUS
B MexaHuKe"

https://m.edsoo.ru/fd1e3757

154

O06o011IeHMEe U CHCTEMAaTH3al[Us
3HaHul 1o TeMe "OCHOBEI

https://m.edsoo.ru/444d7efc
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MOJIEKY/IIPHO-KUHeTHUeCKOU Teopun”

155

O06o011IeHMEe U CHCTeMAaTH3al[Us
3HaHuH o Teme ""TepMoAMHAMUKA.
TerioBble MalIMHbBI"

https://m.edsoo.ru/4fab4918

156

O06o011IeHMEe U CUCTeMAaTH3alI[UsT
3HaHuUU 1o Teme "ArperaTHble
COCTOsIHUA BelrjecTBa. Pa3oBble
repexofpl"

https://m.edsoo.ru/14be658b

157

O06o006111eH1Ee ¥ CCTeMaTH3alI[Us
3HaHUU 10 Teme "DJIeKTpUYecKoe
riosie"

https://m.edsoo.ru/f567dc5a

158

O06o006111eHre ¥ CCTeMaTH3alI[Us
3HaHUM o TeMe "TloCTOSIHHBIN
3/1eKTPUUECKUM TOK"

https://m.edsoo.ru/7e272fdf

159

O06o006111eHMEe ¥ cCTeMaTH3al[s
3HaHUM 1o TeMe "TOKM B pa3/MUHbIX
cpegax"

https://m.edsoo.ru/faa49294

160

O06o006111eHMEe ¥ cUCTeMaTH3al[Us
3HaHuli 1o TeMe "MarduTtHoe rose"

https://m.edsoo.ru/7aebldd1

161

Pe3sepBHbIN ypok. O60011IeHre 1
CUCTeMaTu3alusl 3HaHUM T10 TeMe
"OneKTpoMarHUuTHasi MHAyKLUuUs"

https://m.edsoo.ru/ba378369

162

Pe3sepBHbIi ypok. O60011IeHre 1
CHUCTeMaTH3aLus 3HaHUM T10 TeMe
"MexaHuueckye KosebaHusa"

https://m.edsoo.ru/91df3d3c

163

Pe3epBHbIii ypok. Obo061eHMe 1
cuCTeMaTH3alys 3HaHU| 110 TeMe
"OneKTpoMarHuTHbIe KosiebaHus"

https://m.edsoo.ru/e7b32e21
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164

Pe3epBHbIit ypok. O60011IeH1E U
cuCTeMaTH3alys 3HaHUM 110 TeMe
"MexaHnyeckyre U 371eKTPOMarHuTHbIe
BOJIHBI"

https://m.edsoo.ru/ef9a92f4

165

Pe3sepBHbIN ypok. O60011IeHre 1
CHCTeMaTH3allys 3HaHHUH 110 TeMe
"OnTrka"

https://m.edsoo.ru/14856c85

166

Pe3sepBHbIi ypok. O60011IeHrEe 1
CHCTeMaTH3allys 3HaHHUH 110 TeMe
"OcHoBbl CTO"

https://m.edsoo.ru/b2fc983c

167

Pe3sepBHbIi ypok. O6061IeHIE U
cUCTeMaTu3aliusl 3HaHUi 110 TeMe
"KoprnycKynsipHO-BO/THOBOW Jyanu3m"

https://m.edsoo.ru/7c82f197

168

Pe3epBHbIii ypok. Ob061eHMe 1
CUCTeMaTH3alysl 3HaHUM 110 TeMe
"®usuka aroma"

https://m.edsoo.ru/daf28a19

169

Pe3epBHbIi ypok. O0001IeH1E U
cuCTeMaTu3aliys 3HaHUM 110 TeMe
"@u3MKa aTOMHOTO sifipa U
3/1leMeHTapHbIX YacTuL]"

https://m.edsoo.ru/96a1662c

170

Pe3epBHbIi ypok. O00011IeH1E U
cucTeMaTU3alys 3HaHUH TI0 TeMe
"DneMeHTbI aCTPOPU3UKKU"

https://m.edsoo.ru/616184a8

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

170

16
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IIPOBEPSAEMBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI10 K/TACC

Kopg,
NpoBepsieMoro
pe3y/bTara

10.1

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHsI 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl CpPe/JHero o01iero 00pa3oBaHusi

[leMOHCTPUpOBATh Ha MpUMepax poJib U MecTo (Gu3uku B (POPMHUPOBaHUU
COBpEMEHHOW HayYHOW KapTHHbI MUPa, B Pa3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHH, B IPaKTUUECKOU [1eATeTbHOCTH JIt0ier

10.2

YuuTeIBaTh TpaHUIlbl TMPUMEHEHUs] HW3YUYeHHbIX (U3NUYECKUX Mo/ieseid:
MaTepuasibHasi TOUKa, MHepLyaibHasi CUCTeMa 0TCUéTa, abCOIFOTHO TBEPZOE
Tes0, U/lea/bHbIM ra3; MO/ie/id CTPOeHUsI ra30B, )XKUAKOCTeU U TBEP/BIX Tell,
TOUEUHBIHN 3/IeKTPUUeCKU 3apsif] — TIPU pellieHuH Gu3nYecKux 3aau

10.3

Pacrio3HaBath (przrdeckue siBjieHUs (TTPOLeCChl) U OOBSCHITH UX HA OCHOBE
3aKOHOB MeXaHWKH{, MOJIEKY/ISIPHO-KUHETUUeCKOM TEeOpUM CTPOEeHUs
BellleCTBA M  VIEKTPOJVHAMUKU: paBHOMEPDHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHOe  ZIBIDKeHHe, CBOOOJHOe TiafieHWe Tesl, ABIKEeHHe II0
OKPY)KHOCTH, WHepIUs, B3auMojeiicTBue Tes; Auddy3us, OpOyHOBCKOe
JBIDKeHVe, CTPOeHUe XXUJKOCTe W TBEPABIX Tesl, U3MeHeHrne 00béMa Tes
IIpU HarpeBaHuM (OXJI&XKZEHWU), TeIUIOBOe paBHOBeCHe, HCIIapeHue,
KOH/ZIeHCaLys1, TyIaB/ieHre, KpUCTa/uIi3aliys, KUleHue, BIa)KHOCTh BO3/yXa,
TMOBBILIIEHHE /laB/IeHus ra3a IIpYU ero HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b
MeXX/ly rapaMeTpaMH COCTOSIHMS rasa B M30IpOLieccax; 3JIeKTpr3aLus TeJl,
B3aUMO/IeNCTBUE 3apsiJj0B

10.4

OmnuceiBaTh MeXaHUUYeCKoe ABDKEHHE, MCII0J/Ib3YyA Cl)I/IBI/ILIECKI/Ie BeJIMUYHHBI:
KOOpJAWHaT4, I1yTh, epeMenieHrue, CKOpoCTb, YCKOPpe€HHUE, MaCCa TeJjla, CHUJld,
HUMITY/JIbC  TeJld, KHHETHUUeCKasd >SHepPrud, II0TeHLUHWa/IbHasd  SHEepPrus,
MeXaHHn4yeckasd pa60Ta, MeXdHUYeCKasd  MOILNHOCTL; TIIpU  OIMMKMCAHUU
MPpaBHU/IbHO TPdKTOBATb Cl)l/I3I/IT—IECKI/II‘/JI CMBIC/T UCIIOJIb3YEMBIX B€J/IMYMH, HUX
o003HaueHus u eINMHUIIbI, HaXOIWUTb q)OpMy'JIbI, CBA3bIBAIOIIIME OdAHHYIO
Q)HBH‘JGCKyIO BE€/IMUMHY C APYTUMH BeJIMUMHAMHN

10.5

OrnuceiBaTh M3y4yeHHbIe TeIJIOBble CBOMCTBA TeJ W TeIUIOBbIE SIBJIEHUS,
WCTO0Jb3ysl (hr3nuecKre BeJMUMHBI: IaBjieHHe Ta3a, TeMIlepaTypa, CpeHsis
KUHeTUYecKast SHeprus Xa0TUUeCKOro JIBIDKEHUSI MOJIEKYI,
CpelHeKBaJpaTUUHas  CKOPOCTb  MOJIEKY/J,  KOJUYEeCTBO  TeIIOThl,
BHYTPEHHsIsI 3Heprusi, pabora rasa, KO3(QQULMEHT I0JIe3HOrO IeHCTBUS
TEeT/JIOBOTO JIBUTaTeJisl; MPX OMUCAaHWUU TPaBUIBLHO TPAKTOBaTh (hHM3UUeCKUi
CMBIC/T UCTIONIb3yeMbIX BeJIMUWH, UX 0003HAueHUs U eJUHMIIbI, HaXOAUThb
dbopMmyJsibl, CBs3bIBalOllMe AAHHYH (U3NUECKYI0 BeJMUMHY C APYTrUMHU
Be/IMYMHaM

10.6

OmnuceiBaTh HN3y4Ye€HHbIE 3JIEKTpUUECKHE CBOMCTBA BelecTBa 141
3JIEKTDUUECKHE SABJIEHUSA (npoueccm), HCI0JIb3YyA Cl)I/ISI/I‘—IECKI/Ie BeJIMUMHBI:




5/IeKTPUYECKUM  3apsifi, 3JIeKTpUYeCcKoe T10jie, HamNpsyKEHHOCTb — TOJIS,
MOTeHLIMas, pa3HOCThb MOTEHLIMA/IOB; TIPU OMKWCAaHWY MPaBUIbHO TPAKTOBATh
¢bu3nUecKnii CMBICT UCIIOJ/Ib3YeMbIX BeJIMUMH, MX 0003HaUeHUsI U eUHULIbI;
yKasbiBaTb (DOpPMyJibl, CBSI3bIBAIOLME [AHHYI0 (PU3NYECKYI0 BeIUUUHY C
JPYTMMU BeJIMYMHAMU

10.7

aHa/M3MUpOBaTh (hH3UUecKre MPOoLeCChl U SIBJIeHUs], UCTIO0b3ys (hrU3udecKre
3aKOHBbl U TIPUHLIMIILI: 3aKOH BCceMupHOro Ttsarotenus, I, II u III 3akoHBI
HbloTOHa, 3aKOH COXpaHeHUs MeXaHW4YeCKOW SHepruu, 3aKOH COXpaHeHUs
WMITy/IbCa, TIPUHLMI  CYTeprio3svuliud CWI, TIPUHLWII  paBHOIPaBUS
WHepLHAa/JbHBIX CUCTEM OTCY6Ta; MOJIEKYJIAPHO-KUHETUUECKYH) TEeOPHUI0
CTpPOeHHsI BellleCTBa, Ta30Bble 3aKOHbI, CBs3b CpeJHel KHWHeTUYeCKOou
SHEPTMM TETUIOBOTO ABMXKEHWsT MOJIEKYT C abCOJIIOTHOM TeMIiepaTypou,
MepBbIii 3aKOH TEepPMOJMHAMUKH; 3aKOH COXpaHeHUsl 3/eKTPUUYeCKOro
3apsifia, 3akoH KyrioHa; mpu 3TOM pas3iuuaTh CJIOBECHYH (DOpPMYIUPOBKY
3aKOHa, ero MaTeMaTHueCKoe BbIpa’KeHHe W yCJIOBUs (TpaHUIlbl, 06/1acTi)
TIPYMEeHUMOCTH

10.8

OOBSICHITL OCHOBHBbIE TIPUHLUIMBI AeWCTBUSI MalllMH, TPUOOPOB U
TEXHUUECKWX  YCTPOWCTB; pa3idyaTth ycjaoBus UX  0Oe30macHOro
WICTI0/Ib30BaHus1 B TIOBCEJTHEBHOM »KM3HU

10.9

BBIMOMHATL 3KCIIEPUMEHTBI 110 MCC/Ie/JOBAHUI0 (U3UUECKUX SIBJEHUH U
TIPOLIECCOB C MCIIO/Ib30BAHMEM TMPSIMBIX Y KOCBEHHBIX U3MEPEHHI; PU TOM
dopmynupoBath TipobseMy (3aauy) U TUIOTe3y yueOHOTO 3KCIepUMeHTa,
cobupaTh YCTaHOBKY U3 TIPe/JI0KeHHOTO 000pY/I0BaHUsI, TIPOBOAUTE OIIBIT
1 GOpMyMPOBaTh BHIBO/IBI

10.10

OcyH_[eCTBJ'IHTb npsAMbie XU KOCBEHHbLIE H3MeDEHUSA Cl)I/IBI/I‘—IE‘CKI/IX BeJ/IMUMH,
Ipru 3TOM B]:IGI/IpaTb ONTHUMAa/IbHBIM CII0C00 HN3MepeHUsA KW HCII0J/Ib30BATh
HN3BeCTHbIe METO/AbI OLIEHKH HOFpeHJHOCTeﬁ I/IBMEPEHI/Iﬁ

10.11

UccnemoBaTh  3aBUCMMOCTU  MeXAY  (PU3MUECKUMM  BeUYMHAMM  C
WCTO/Ib30BaHWeM TIPSMbIX HW3MepeHHui; TMpd 3TOM KOHCTPYMPOBaTh
YCTaHOBKY, (UKCUpPOBaTh  pe3y/bTaThbl  TOJYyUYeHHOW  3aBUCUMOCTH
Gbu3MUeCKUX BEJUUMH B BHUe Tabmui] U rpaduKoB, /eaTh BBIBOZABI 1O
pe3yJibTaTaM UCC/1eJ0BaHus

10.12

CobsrofaTh mpaBuia 6€30MacHOro Tpy/ia Mpy NMPOBe/IeHUH UCC/IeJOBAHUH B
paMKax yueGHOro 3KCIiepuMeHTa, yueOHO-UCCIe/I0BaTebCKOW U TIPOEKTHOM
JIeATeIbHOCTH C  MCIIO/Ib30BaHWMEM  H3MEpPUTe/IbHBIX ~ YCTPOWCTE U
71abopaTOpPHOTO 060PYAOBaHMS

10.13

Pemath pacuéTHble 3aauM C SIBHO 3a/laHHOM (PU3MUecKol Mojenbio,
WCI0JTb3Y$sl (pM3HUecKre 3aKOHbI U TIPUHLIUILI; HA OCHOBE aHa/iv3a yC/I0BUs
3a/laud BbIOMpaTh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BeJTAUUHBI
u (opMysibl, HeOOXOAWMBbIE /i1 €€ pelIeHusi, TPOBOJUTh PaCUEThl U
OLIeHHMBAaTh PealbHOCTb MOJ/TyUeHHOTO 3HaueHHsl (Pr3UueCcKoi BeJTMUMHbI

10.14

Pematsb KaueCTBeHHbIe 3a/iauu: BBICTPAKWBATDH JIOTU4YeCKH




HEerpOTHBOPEUMBYIO 1IeTI0UYKY pPAacCyX[eHHW! C Oropoid Ha U3yueHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U u3nUecKre siBJIeHUs

10.15

Wcronp30BaTh  TpPW  pellieHWH  y4eOHbIX  33lad  COBpeMeHHbIe
MHPOPMAaLIMOHHbIEe  TEeXHOJIOTMU  JJii  TIOWCKa, CTPYKTYPUPOBaHUS,
VHTeprpeTalid M TpejCcTaB/ieHuss y4yeOHOW U  HayuHO-TIOMYJISIPHOM
WHpOpMaLIMK, TIOMYYeHHOM U3 pa3/UyHbIX MCTOUHUKOB; KPUTHYECKU
aHa/IM3UpOBAaTh M0y4YaeMyto MH(OpMaL1IO

10.16

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

10.17

Hcrnomnb30BaTh TeOPeTUYECKUE 3HAHUS MO (QU3MKe B TIOBCEHEBHOM YKU3HU
s obecrieyeHust Oe3omacHOCTM TpW  obOpaijeHWd ¢ TipubopamMu |
TeXHUUECKUMH YCTPONCTBaMH, [Jisi COXPAHEHHUs 3[[0POBbsSl U COOJIFO/IeHUS
HOPM 5KO0JIOTUUECKOTO MOBe/IeHHsI B OKPY>Kalolleld cpezie

10.18

PaboTaTh B TIpymnme C BBIMOJHEHHEM Ppa3/IMUYHbIX COL[UA/BHBIX pOJIe,
TUIaHUPOBaTh PabOTY TPYMIbI, PAljMOHAILHO PACTIPe/ieNATh 003aHHOCTU U
TUIaHUPOBaTh JIeATeNIbHOCTh B HECTAHJAPTHBIX CHUTYalWsX, aZeKBaTHO
OlIEHWBAThb BK/QJ, Ka&XKAOr0 W3 YYaCTHUKOB TPYILI B pelleHHe
paccMaTpuBaeMoi MpoOIeMbI

11 K/TACC

Kopg,
npoBepseMoro
pe3yJbTarTa

11.1

IIpoBepsiemble NpeJMeTHbIE Pe3y/IbTAThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbI Cpe/JHEero o0I1ero 00pa3oBaHus

[leMOHCTPUPOBaTh Ha MpPHUMeEpPax poJib U MeCTo (PU3UKU B (POPMUPOBAHUU
COBpeMEeHHOW HayuyHOW KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOU TeXHUKU
YU TEeXHOJIOTHH, B TPaKTHUYECKOW JesTe/IbHOCTU JHOfield, I[eJIOCTHOCTh U
eIMHCTBO (pM3MYEeCKOW KapTUHBI MUpa

11.2

YuuThIBaTh rpaHUlIbl TIDUMEHEHHA HWN3YUYEHHbIX Cl)I/IBI/I‘-IeCKI/IX MO,Z[E]IGI\/‘II
TOUEUHBIN f-)JIeKTpI/IquKI/II‘/JI 3apdaj, dAepHasd MOJe/Ib aTOMd, HYK/IOHHada
MOJeJ/Ib aTOMHOTI'O dA/ipa IpU pelleHrnn (1)I/IBI/I‘JQCKI/IX 3aia4d

11.3

Pacnio3HaBaTh u3nueckye siBjieHUs (MPOLECChl) U 00BSICHATh UX HAa OCHOBE
3aKOHOB  3/IeKTPOJIMHAMHWKU U KBaHTOBOM (DU3MKHU: 3/eKTpruuecKas
TIPOBOZIMMOCTh, TErJIOBOe, CBETOBOe, XMMHUUECKOe, MarHUTHOe JeNCTBUs
TOKa, B3aUMO/IeHiCTBHEe MarHUTOB, 3JIeKTPOMAarHUTHasi UHAYKIUS, [eHCTBUe
MarHUTHOTO TIOJiA HAa TPOBOJHMK C TOKOM W [BWKYIIUNCA 3aps,
3/IeKTPOMarHUTHbIE Kosie0aHuUs u BOJIHBI, TIPSIMOJTUHEeHOe
pacripocTpaHeHHWe CBeTa, OTpakeHWe, TIpejioM/ieHne, UHTepdepeHLus,
Mudpakiusa U Moasgpy3aliyisi CBeTa, AUCIIePCHUs CBeTa, (HOTO3TeKTpUUYeCKUi
3¢ dekT (hoTo3ddeKT), cBeTOBOe ZilaBneHre, BO3SHUKHOBEHHEe JIMHeNUaToro




CITIeKTpa dTOMd BOOOpOAa, eCTeCTBeHHasd u HNCKYCCTBE€HHAsA
PaarOaKTHUBHOCTb

11.4

OmnuchiBaTh M3yueHHbIe CBOMCTBA BellleCTBa (37eKTpUUYECKHe, MarHUTHBIE,
ONTUYEeCKHe, 3JeKTPUUECKYH0 TIPOBOAUMOCTh pa3lMUHbIX Cpell) W
3/IeKTPOMarHUTHbIe ~ siBJieHUs1  (TIPOLIeCChl), HWCIOJB3ys  (Pu3nUecKue
BeJTMUMHBI: 7IeKTPUUYECKUH 3apsij], CHIa TOKa, 3/IeKTPUUeCKoe HarpsbKeHue,
3/IeKTpUYeCKOoe COTPOTHBJIeHHWe, pa3HOCTh ToTeHIManoB, IO/C, paborta
TOKa, WHAYKLMS MarHUTHOro mnons, cuia Awmnepa, cuia JlopeHia,
VHAYKTUBHOCTb KaTYyILIKH, SHEPrysl 3/IeKTPUUECKOT0 U MarHUTHOTO TI0JIeH,
Tepyo/; ¥ YacToTa KosiebaHui B KosiebaTellbHOM KOHTYpe, 3apsii U Cu/a
TOKAa B TIpollecce TapMOHHUYECKUX 3eKTPOMarHMTHBIX —KoyieOaHuWH,
(GoKyCcHOe pacCTossHWe U ONTHYecKas Cuaa JMWH3bI; TPU  OMMCAHUU
MPaBWIbHO TPAKTOBAaTh (M3UUYECKUN CMBICJI UCMOb3yeMbIX BeIUUWH, KX
0003HaueHUsT U eJUHULIbI; yKa3biBaThb (hOPMYJIbI, CBS3bIBAIOIIME JIaHHYIO
¢bU3MUeCcKyto BeIMUMHY C APYTHMH BeJTMUMHaAMU

11.5

OnuceiBaTh H3y4deHHble KBaHTOBble SBJIEHUS U IIPOLIECCHI, HCIO/b3Ys
(u3nyecKre BeJIMUYMHBL: CKOPOCTb 3/IEKTPOMAarHUTHBIX BOJIH, /IJIMHA BOJIHBI
Y YacToTa CBeTa, SHEPrusi U HMIIYJbC (POTOHA, MepHUoJ, IoJsypacrnaja,
SHeprusi CBSI3W aTOMHBIX siJiep; NpU OMNUWCAaHUM [PaBWJIbHO TPaKTOBAThb
¢bU3MUeCcKuii CMBIC/T UCTIO0/Ib3yeMBIX BEJIMUMH, UX 0003HaUeHUs ¥ eJUHULIBI;
yKa3blBaTb ()OPMyJIbl, CBSI3bIBAlOLME [aHHYIO (PU3MUECKYH0 BEeJMYMHY C
JPYTYMMH BeJIMUMHAMHU, BBIUMC/IAT 3HaueHWe (hPU3MUYeCKOi BeJTMUMHbI

11.6

Amnanv3vpoBath ¢u3ndecKye TpOoLecchl U siBJIeHUs], UCII0Jb3ys pu3nuecKre
3aKOHbl ¥ TIPUHLMIIBL: 3akKoH OMa, 3aKOHBI TI0C/e/[OBATebHOTO U
Triapasuie/ibHOTO COeIMHeHUs! TIPOBOJHUKOB, 3aKOH Ikoyst — JleHIja, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKI[UH, 3aKOH TIPSIMOJIMHEMHOTO PacIipoCTpaHeHuUst
CBeTa, 3aKOHBI OTPA)KeHUsI CBETAa, 3aKOHbBI TPeJIOM/IeHHsI CBeTa, YpaBHEHHe
OuiHinTeliHa Ay poroaddekTa, 3aKOH COXpaHEHHUsI SHEPrud, 3aKOoH
COXpaHeHUsI UMITYJIbCa, 3aKOH COXPaHEeHMs 3/IeKTPUUeCKOTO 3apsijja, 3aKOH
COXpaHeHUsI MaCcCOBOTO YMCJ/a, MOCTysaThl bopa, 3aKOH pafln0aKTUBHOTO
pacrazia; MpU 3TOM pa3/dyaTh CAOBECHYI0 (GOPMY/IHMPOBKY 3aKOHA, €ro
MaTeMaTHUeCKoe  BbIpaKeHWe W yCIoBUS  (TpaHWIbI,  00/acTi)
TIPUMEHUMOCTH

11.7

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

11.8

CTpouTh ¥ OMMCHIBaTH M300pakeHHe, CO3/aBaeMoe TUIOCKHM 3epKajioM,
TOHKOU JIMH30HU

11.9

BLIMOMHATE 9KCIIEPUMEHTBI 10 UCC/e[JOBaHHIO0 (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, POBOJAUTE OIIBIT
Y (GOpMy/IHMPOBaTh BHIBO/IBI

11.10

OCYLHECTBHHTL MnpsAMbIe 1M KOCBEHHLIE H3MEPEHUS Cl)I/IBI/I‘—IECKI/IX BeJIMYMH,




Impru 3TOM BbI6I/IpaTI:> ONTUMA/bHBIA CIIO0CO0 HN3MepPeHHsA KW HCII0JIb30BaATh
HN3BeCTHbIe METO/AbI OLI€eHKH HOFpGLLIHOCTEﬁ H3Mep6HHﬁ

11.11

VccnepoBaTh 3aBUCMMOCTH  (PU3MUECKHWX BeIMUMH C UCIOIb30BaHUEM
NPSIMBIX M3MEepeHUI; NPy 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (PUKCUPOBAaTh
pe3yJibTaThl IOMY4YeHHOM 3aBUCUMOCTH (PU3UUECKUX BeJMYMH B BUJE
TabuLl ¥ rpadUKoB, enaTh BEIBO/BI 10 pe3y/ibTaTaM UCC/e/J0BaHus

11.12

Cobsrogats mipaBusia 6e30MacHOTO TPy/ia TPH MPOBe/IeHUH UCC/IeJOBaHUI B
pamMKax yueOHOTO IKCTieprMeHTa, yueOHO-HCC/ie/J0BaTe/TbCKOM U TIPOeKTHOM
JeITeTbHOCTH € WCIIO/Ib30BAaHWEM  WU3MEPHUTENbHBIX  YCTPOMCTB U
nabopaTtopHoro o60py/i0BaHus

11.13

PemaTh pacuéTHble 3alauM C SIBHO 3a/laHHOM (PU3MUecKod Mojenbio,
WCTI0JTb3Y$l (pM3HUecKre 3aKOHbI U TIPUHLIUILI; HA OCHOBE aHa/v3a yC/I0BUsI
3a/jaud BbIOMpATh (U3UUECKYIO MOJIe/Tb, BBIZEISATh (QU3NUECKHEe BeJTAUUHBI
u (opMysbl, HeOOXOAWMBbIE i1 €€ pelIeHus, TPOBOJUTbh PAaCUEThl U
OLIeHHMBAaTh PeabHOCTh MOJ/TyUeHHOTO 3HaueHsl (H3UUeCKoi BeTMUMHbI

11.14

Pematb KaueCTBEeHHbIe 3a/laum: BBICTPaNBaTh JIOTUUEeCKU
HEeMpOTHMBOPEUMBYHO 1IeTI0YKY pPacCyK[EeHHWH C OINopold Ha U3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (M3nUecKre sIBJIeHUs

11.15

Wcronp30BaTh  MpU  pellleHWH  y4eOHbIX  33lad  COBpeMeHHbIe
VH(QOPMAalLIMOHHble ~ TEeXHOJOTMU  JJI1  TIOWCKa, CTPYKTYpPUPOBaHUs,
VHTEepIIpeTalMi W TpeJCTaBieHus yueOHOW ¥ HAy4HO-TIOMYJ/ISIPHOM
MHpOpMalLMy, TIOJYyYeHHOM U3 pas3IUyHbIX MCTOUHMKOB; KPUTHYECKU
aHa/IM3UPOBAaTh M0JIyyaeMyr UH(OpMaLUo

11.16

OOBSICHATE TIPUHLIUITBI  JIEMCTBUS MaIlMH, NPUOOPOB W TEeXHUUECKUX
YCTPOMWCTB; pasnvuaTh YCJIOBUS MX 0e30MacHOTO WCIIO/Ib30BaHUS B
TIOBCEe JHEBHOM YKU3HU

11.17

[TpuBOAWTE TIPUMeEPHI BK/IaJja POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHe HayKh, B OOBsICHEHHE TIPOLIECCOB OKPY)KAIOIL[ero MHpa, B
pa3BUTHE TeXHUKU U TEXHOJIOTUN

11.18

Vcnonb3oBaTh TeopeTHyecKue 3HaHUs MO (M3MKe B MMOBCEJIHEBHOW YKU3HU
st obecrieyeHrsi Ge3omacHOCTH 1pu  obpailjeHMd C TipubopamMu U
TEeXHUUECKUMH YCTPOMCTBaMH, [iJii COXpaHeHUsl 3/0pPOBbsS U COOJIIOJeHUs
HOPM 5K0JIOTHUYECKOT0 ITOBe/IeHUs] B OKpY KaloLlel cpefie

11.19

PaGoTtatb B Trpynme C BbITIOJTHEHHEM Pa3/IMUHbIX COIMAIBHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibl, PAllMOHAIBHO pacrpeziesiTh 00s3aHHOCTH U
TJIAHUPOBATh JesiTeJIbHOCTh B HECTaH[AAPTHBIX CUTYalUsX, aJeKBaTHO
OLIeHMBaTh BK/IaJi KaXAOrO0 U3 YUaCTHUKOB TPYIIbLI B  pellieHHe
paccMaTpuBaeMoi ITpoOieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop Kop nnposepsiemoro

pa3jesia 3J/IEMEeHTa

HpOBEpﬂEMbIE 3JIEMEHTHBI CO/l€P)KdHUSA

OU3NKA N METO/JbI HAYYHOI'O [IO3HAHUSA

1.1

dusrka — Hayka o mnpupoge. HayuHble meTOnbl
TIO3HAHMS OKpY»Karolero Mypa. Pomb skcriepumeHnTa
M Teopuu B IIpollecce II03HAHUS TPUPOJBIL.
OKCrepuMeHT B Gpu3uKe

1.2

MopenvpoBaHue bu3nyeckux  sIBJIeHUU u
npouieccoB. HayuHnble runoressl. ®Pusnueckue
3aKOHbl W Teopud. ['paHuLbl TPUMEHUMOCTU
¢u3nueckUx 3aKOHOB. [IpUHLIMII COOTBETCTBUSL.
Ponib u Mecto ¢Qusuku B  (popMHpOBaHUM
COBPEMEHHOM  HAyUHOM KapTHMHbI  MHUpa, B
NIPaKTUYeCKOU JleATe/IbHOCTH JII0/ler

MEXAHUKA

KNMHEMATUKA

2.1.1

Mexanuueckoe  gBvKeHHe.  OTHOCUTe/ILHOCTb
MexXaHU4yeckoro AswkeHus. CucremMa OTCUéTa.
TpaekTopus

2.1.2

[Tepemertienrie, CKOpPOCTb (CpefHSII  CKOPOCTb,
MTHOBEHHasi CKOPOCTh) U YCKOPEeHHEe MaTeprabHOU
TOUKH, UX TPOEKIUH Ha OCH CUCTEMbI KOODJWHAT.
Crno>keHue iepeMelLeHui 1 CJI0)KeHHe CKOPOCTel

2.1

2.1.3

PaBHOMepHOe U paBHOYCKOpPEHHOEe MPsSIMOJIMHENHOe
aBwKeHue. ['padmky 3aBUCMMOCTH  KOOpZMHAT,
CKOpPOCTH, YCKODEHus, TyTH U T[epeMeLleHus
MaTepHa/bHOM TOUKHU OT BpeMeHH!

2.1.4

CBobosiHOe TIazieHue. Y CKopeHre CBOOOJHOTO
Ta/IeHust

2.1.5

KpuBosnHetliHoe JBUKEHUe. PaBHOMepHOE
[BIDKEHWe MaTepualbHOM TOUKW IO OKDPY>XXHOCTH.
YrioBasi CKOPOCTb, JIMHeMHasi CKopocTh. [lepuon u
yacToTa. LleHTpoCcTpeMuUTe/IbHOE YCKOpeHHe

2.1.6

TexHuueckue YCTPOI‘/JICTBEI: CIMUAOMEeTDp, [ABH>KeHHE
CHapsA40B, LielTHbIe 1 peMEHHEIE I1epeaadyn

2.1.7

[TpakTrueckre paboThl. V3mepeHre MrHOBEHHOMW




ckopoctd. MccnefoBaHve COOTHOLUEHUSI MEXIY
My TSAMU, TMIPOM/IeHHBIMU TesioM 3a
rocJiefioBaTe/lbHble paBHbIE MPOMEXYTKH BpeMeHU
NpU PaBHOYCKOPEHHOM [IBWJKEHWM C HayalbHOU
CKOPOCTbIO, paBHOW Hy/t0. V3yueHue [ABMKEHUS
I1apyKa B BSI3KOW >KUAKOCTH. V3yueHUe ABMKeHUs
TeJia, OpOIIeHHOTO TOPHU30HTATbHO

2.2

IVHAMUKA

22.1

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

2.2.2

Macca Tena. Cuna. [IpyHLUIT CynIeprio3suiuu CUiI

2.2.3

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

224

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

2.2.5

Cuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna T1penusa. Cyxoe Ttpenne. Cuma TpeHUs
CKOJIB)KeHUs1 U cua TpeHus mokosi. KosdourmeHnt
TpeHust. Cuia CONPOTUBJIEHUS TIPU ABW)KEHWH Tera
B )KM/IKOCTH WU rase

2.2.7

[MocTynarensHoe W BpalllaTeJbHOE  /IBIDKEHHUE
abCoJTIOTHO TBEPZOTO Tesa

2.2.8

MoOMeHT Cu/bl OTHOCUTEJIbHO OCH  Bpall[eHus.
IIneyo cusel. Yc1oBUs paBHOBeCUs TBEPZAOIrO Tesla B
nco

2.2.9

TexHUUecKre yCTPOUCTBA: MOJIIUITHUKY, IBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTuueckre paboThl. M3yueHue  JBMKEHUS
Opycka 10 HaKJIOHHOM TIJIOCKOCTU TOJ [lelCTBHeM
HEeCKOJIbKUX cuil. MccnenoBaHue 3aBUCUMOCTH CHTT
yOpyrocTd, BO3HUKAIOIUX B JedopmMupyeMoi
TIPY>KWHE W Pe3WHOBOM o0pasiie, OT BeIMUWHBI UX
nedopmaiuu. MccnenoBaHue yC/I0BUM pPaBHOBeCHS
TBEP/OTO TeJla, UMEFOIIero 0Ch BpallleHus!

2.3

3AKO

HbI COXPAHEHNMSA B MEXAHVKE

2.3.1

Wmmynec ~ marepuasbHOM — TOYKHM,  CHUCTEMBI
MaTepuabHBIX TOueK. VIMITy/TbC CU/TBI U U3MeHeHHe
MMITy/IbCa Tesa

2.3.2

3akoH coxpaHeHus umnynbca B MICO. PeakTuBHOE
[IBUKeHUe




2.3.3 Pabota cusbl
2.3.4 MOILIHOCTB CUJIBI
535 KuHeTnueckasi 5Heprusi MaTepuaqbHOW TOUKH.
o Teopemao KMHETHUECKOH 3HEPTrUn
ITorenumanvHast 3Heprus. IloTeHI[MaNbHas SHEPTUS
236 yIpyro nedhopMHPOBaHHOM TIPY>KUHBIL.
o [MoTeHIanbHast SHEPrys Tejla BOIU3K MOBEPXHOCTH
3emn
[ToTeHLManbHBIE U HeMOTeHLIMaIbHble CUTbl. CBSI3b
537 paboThl HeMoTeHLMaNbHBIX CHAT C W3MeHeHHeM
o MEXaHUUECKOM DHEPrMd CUCTeMbI Te/l. 3aKOH
COXPaHEeHHs1 MeXaHUUeCKOU SHeprun
2.3.8 Yrpyrue 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 CUMBI C UW3MEHeHHWeM MeXaHUYeCKOou
SHepruy Tena

3 MOJIEKYJIAPHAA ®N3NKA U TEPMOJVUHAMUKA
OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUN

OcCHOBHBIE TIOJI0KEeHUsI MOJIEKYJISIPHO-

311 KUHEeTUYeCKOW Teopud. BpOyHOBCKOe [BUKeHUe.
Ouddysusi. Xapakrep ABMKeHUSI U B3aUMOJENCTBUS
YyaCTUL] BelecTBa
Mopeni cTpoeHHUsi Ta30B, XXUAKOCTEH U TBEPABIX

3.1.2 Tel U OObsCHeHHEe CBOMCTB BellleCTBAa Ha OCHOBe
3TUX MOZesielt

313 Macca MOJIeKYI. KonnuectBo BellleCTBa.
[TocrosiHHasi ABorazipo

3.1 314 TeruioBoe paBHOBecue. Temriepatrypa U eé

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

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

3.1.6 KMHETUYeCKOM 9SHEepruu  TelIOBOr0  /IBMXKeHUS
yactul] rasa. [llkana temneparyp KenbBrHa

317 YpaBHenue KianeiipoHa — MeHjeneeBa. 3akoH
JanbToHa

3.1.8 ["a3oBbIe 3akoHBI. M30mpoLiecchl B W/jeaIbHOM rase ¢




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

3.1.9

TexHUUeCKHe YCTPONCTBa: TepMOMeTp, bapomeTp

3.1.10

[TpakTrueckue paboTel. V3MepeHre Macchl BO3Ayxa
B K/IACCHOW KOMHare. VccnenoBaHue 3aBUCUMOCTU
MeXJy [apaMeTpaMy COCTOSIHUSI —pa3pekeHHOr'o
rasa

3.2

OCHOBbI TEPMOJNHAMUKUA

3.2.1

TepmoauHamuueckas cucTeMa. BHyTpenHsis
SHEPrusi TepMOJUHAMUYECKON CHUCTEMBI M CITIOCOOBI
eé U3MeHeHUs

3.2.2

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

3.2.3

Bugpi Terionepejaun: TeTJIONPOBO/IHOCTD,
KOHBEKIUs, U3aydyeHue. TernnoéMKoCTb  Tesa.
YnenbHasi ~ TeIUIOEMKOCTb  BelljecTBa.  Pacuér
KOJIMYeCTBa TeT/IOThI TIPH Terjionepesaye

3.2.4

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

3.2.5

TennoBele  MawwWHbl.  [IpuUHLUNBI  [AEUCTBUS
TEIUIOBbIX MailuH. [Ipeobpa3oBaHusi 3HEPrUM B
TEIVIOBbIX MalMHax. KosdduimeHt mnosesHoro
nericteus (manee — KIIT/]) TeryioBou MaiumHel. Lyukn
Kapho u ero KI1/]

3.2.6

Bropoit 3akoH TepMoguHaMuKH. HeobpaTtumocTb
rpolieccoB B 1mpupoze. TeroBble [ABUraTesu.
OKojornyeckye mpobeMbl TeMI03HePreTHKH

3.2.7

TexHUuecKre yCTPOMCTBA: [BUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOIOJU/IbHUK, KOHAUIIHOHED

3.2.8

[TpakTnueckre paboThl. l3MepeHMe yaelIbHOMN
TEeII0EMKOCTU

3.3

ATPEI'ATHBIE CO

CTOAHNA BEILIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[Tapoobpa3oBanve W KoHAeHcanus. VcrapeHue u
KWTIeHHe. YZenbHasi TeryioTa IapooOpa30BaHMs.
3aBUCUMOCTh TeMIepaTyPbl KUTIEHUST OT JIaBJ/IeHUsT

3.3.2

AbGcosnroTHasi ¥ OTHOCUTeEJIbHAS BJIAKHOCTb BO3ZyXa.
Hacebiennsiii nap

3.3.3

TBépaoe Teno. Kpucraammueckue U amopdHbIe
Tena. AHU30TPOIMSI CBOMCTB KPUCTA/IOB. JKuakue

KpucTanabl. CoBpeMeHHbIe MaTepUallbl




IInaBnenue u KPpUCTA/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  UHUCJIe
HaHOMaTepHuasoB, U HAHOTEXHOJIOTUU
337 [TpakTnueckrie paboTbl. l3mepeHre BIa)KHOCTU
o BO31yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnekTpu3auus Tea. ODJieKTpUuueckuii 3apsz. [IBa
BH/|A 3/IEKTPUUECKUX 3apsi/ioB
4.1.2 IIpoBOAHMKY, AUS/IEKTPUKU U NTOIYTIPOBOAHUKU
4.1.3 3aKOH COXpaHeHUsl 3JIEKTPUUEeCKOro 3apsija
414 BsaumogetiicTBue 3apsijoB. 3akoH KysoHa
OneKkTprUyeckoe roJe. HanpskéHHOCTD
4.1.5 3JIeKTpUUecKoro Iosis. IIpuHOMn cynepriosuuu.
JIMHUM HarNpsHKEHHOCTH 371eKTPUYECKOT0 MO
416 Pabora (670 3/1IEKTPOCTaTUYECKOr0 TOJIS.
[ToreHyman. Pa3HOCTh MOTEHLIKA/IOB
4.1 [IpoBOAHMKM W [JUJIEKTPUKKM B  IOCTOSTHHOM
4.1.7 3JIEKTPUUECKOM rose. [usnekTpuyeckas
MPOHULIAEMOCTD
OJIeKTPOEMKOCTb. KoHZeHcaTop. OJIeKTPOEMKOCTb
4.1.8 TVIOCKOTO KOHZIeHCAaTopa. OJHEeprus 3apssKeHHOro
KOH/leHcaTopa
TexHuyeckue YCTPOICTBaA: 3/1eKTPOCKOIT,
419 3J1IeKTPOMeTP, 3JIeKTpOCTaTUyecKast 3alluTa,
o 3a3eM/IeHHe  3/IeKTPOIpUOOPOB,  KOH/EHCATOop,
KCEepOKC, CTPYUHBIN TIPUHTED
4.1.10 [TpakTHueckue paboThI. V3mepenue
o 5/IeKTPOEMKOCTH KOH/IeHCaTopa
[TIOCTOSAHHBIN DJIEKTPUUECKNI TOK. TOKU B PA3JIMYHBIX
CPEJAX
Ycnosus CylLLleCTBOBaHUS MOCTOSIHHOT O
4.2 4.2.1 3JIeKTPUUYeCKOro Toka. Mictounvku Toka. Cusa Toka.
[TocTosiHHBIN TOK
4.2.2 Harnpspkenue. 3akoH Oma /171 y4acTka Ljemnu
423 OneKTprUyeckKoe COTPOTHUBJIEHUE. Y penvHoe




COTIpOTHBJ/IEHHE BEIeCTBd

4.2.4

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

4.2.5

Pabora 3/ekTpuueckoro Toka. 3akoH JIxoyms —
JleHnua

4.2.6

MOH_[HOCTB 3JIGKTPHUYECKOI'O TOKA

4.2.7

/IeKTPOABWKYyIlasi cuna (gamee — J3OC) wu
BHYTPeHHee COTpOTHB/IEHWe WCTOYHMKA TOKa.
3aKoH Oma TSt TIOJTHOM (3aMKHYTOI1)
3/1eKTpryeckoit tenu. KopoTkoe 3aMbikaHye

4.2.8

OneKTpOHHasi TIPOBOAMMOCTh TBEPABIX METaJIIoB.
3aBUCHMOCTb  COTPOTHBJIEHUS  METa/llIoB  OT
TemnepaTrypbl. CBepXIPOBOAUMOCTb

4.2.9

OnekTpryeckuii TOK B  BakyyMe. (CBolcTBa
5/IeKTPOHHBIX ITyUKOB

4.2.10

[MonynpoBoguuku. CoOcTBeHHass ¥ TpPUMeCHast
NIPOBOZAMMOCTD TOMYIIPOBOAHUKOB. CBOWCTBa p-n
niepexofa. ITomynpoBofHUKOBbIE TIPUOOPHI

4.2.11

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

4.2.12

OnekTpuueckruid TOK B rasax. CamMoCTosiTeNTbHbIM U
HECaMOCTOSITe/IbHbIM ~ pa3psifi. Pa3nuuHble  THUIIBI
CaMOCTOAITeILHOTO paspsaa. Mosmaus. [1nasma

4.2.13

TexHUYeCKHe YCTPOKMCTBA: aMIepMeTp, BOJbTMETD,
peocTaT, UCTOUHUKU TOKA, 3JIeKTPOHArpeBaTe/IbHbIe
prOOpHI, 3JIEKTPOOCBETUTE/IbHBIE  TPHOOPHI,
TEPMOMETD COTPOTHB/IEHUS], BaKyyMHBIA [JUOZ,
TEPMUCTOPbI u (boTope3ucTopsl,
TIO/TyTIPOBO/THUKOBBIN IU0/], Ta/IbBAHUKA

4.2.14

[Mpakthyeckre paboTel. M3yyeHuWe CMeIIaHHOTO
COeJJUHEeHUsI Pe3UCTOPOB.

N3mepenne 3IC WCTOUHMKA TOKA U €ro
BHYTPEHHET0 COTIPOTHBJIEHUSI. Habmoenue
3/1eKTpOJIM3a

11 KJTACC

Kopg,
pa3jena

Koanposepsiemoro

3J/IeMEeHTa

IIpoBepsiemble 3/1eMeHTbI COieP)KaHUS




SJIEKTPOIVNHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAYKLIWA

4.3.1

ITocTositHHBIE MarHUTHI. BsaumogeiictBue
MOCTOSTHHBIX MarHWTOB

4.3.2

MaruuTtHoe 1osie. BeKTOp MarHUTHOM WHIYKLUHU.
[Mpyniyn cynepnosuuyy. JIMHMM  MarHUTHOU
VHAYKIMA. KapTyHa TMHUM MarHUTHOU MHAYKLIAN
T10JIS1 IOCTOSTHHBIX MarHUTOB

4.3.3

MarnuTtHoe 1oJie IpPOBOAHKKA C TOKOM. KapTuHa
JIMHUM TOJIsl JJIMHHOTO TIPSIMOTO TMPOBOJHHKA U
3aMKHYTOr'0 KOJIbLIEBOT'O TPOBOJHMKA, KAaTYIIKH C
ToKOM. OmeiT  Opcresa.  B3aumopgelictBue
TPOBOJJHUKOB 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 OJHOPOJHOM
MarHUTHOM mosie. Pabora cumbl JIopeHija

4.3.6

SIBneHye 3/1eKTPOMarHUTHOM MHAYKLIAN

4.3.7

[ToToK BeKTOpa MarHUTHON UHAYKLIUN

4.3.8

OAC wHAYKIMU. 3aKOH 37eKTPOMarHUTHOMU
vHayKuuu Papajes

4.3.9

BuxpeBoe 3nekrpuueckoe rosie. 31C UHAYKLUU B
TIPOBOJJHUKE, [IBIKYILIEMCSl TIOCTyTaTeNbHO B
OJJHOPOZHOM MarHUTHOM TIOJIe

4.3.10

IIpaBuio JleHua

4.3.11

NupyktuBHOCTL. fABjeHne camounaykuuu. D1C
CaMOUHAYKLUU

4.3.12

BHEPFI/IH MAarHMUTHOI'O I10JIA KaTYIIKHW C TOKOM

4.3.13

O/IeKTPOMarHUTHOE T10J1e

4.3.14

TexHnueckue yCTPOﬁCTBaI ITIOCTOSAHHBIE€ MArHUTHI,
3JIEKTPOMAI'HUTHI, 3JIEKTPOABUIdTE/Ib, YCKODUTE/IN
3JIEMEHTApPHBIX UdCTUL], MHAYKIMOHHAs I1€Yb

4.3.15

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

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHNMYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHast cucreMa. CBoOO/iHbIe KOJIeOAHUS.




lapmonunueckue kosnebanus. Ilepuoj, uacToTa,
aMIUIATy1a ¥ da3a KonebaHui

5.1.2

[Ipy>KUHHBIN MasTHUK. MaTeMaThyeCKUd MasiTHUK

5.1.3

YpaBHeHHe rapMOHUYECKUX KOJIeOaHU.
KuHeMaThueckoen  JIMHaMUUYeCKOe  OMKUCaHHUe
K0Jsie0aTesTbHOTO [IBH)KEHHST

5.1.4

[IpeBpaijenye 53HepruM NIpU TapMOHHUYECKUX
KosebaHusax. CBsi3b  aMIUATYAbl  KosiebaHM
WCXO/THOW BEJIMUMHBI C aMIUTATYJJaMH KoyieOaHUH
€6 CKOpPOCTH U YCKOpeHUs

5.1.5

KosnebarenbHbIit KOHTYD. CBobopiHbIe
5/IeKTPOMarHUTHbIe KoyiebaHusi B H/lealbHOM
KosiebaTeTbHOM ~ KOHType. AHa/lOrusi  MeXIy
MeXaHUUeCKUMU U 3/1eKTPOMarHUTHBIMU
kosiebanusmu. ®opmysna TomcoHa

5.1.6

3aKOH COXpaHEHWs JHEPruM B  U/leaJbHOM
KosebaTeTbHOM KOHTYpe

5.1.7

BriHyXIeHHbIe MexaHu4yeckKue KoJ1ebaHus.
Pe3onaHc. Pe3oHaHcHas KpuBas. BbIHYXIeHHbIe
3/IeKTPOMarHuTHBIE KOeOaHus.

5.1.8

[TepemenHbIi TOK. CHHYCOWJANbHBIN [IepeMeHHbIN
TOK.

5.1.9

MOLHOCTh TIepeMeHHOIr0 TOKa. AMIUIMTYJHOe U
JleHCTBYIOLLlee 3HaUeHWe CUJIbI TOKA U HaIpsDKeHUs

5.1.10

Tpancpopmarop. IlpousBoicTBo, mepesjaya U
notpebeHue 3JIeKTPHUYECKON SHEepruu.
OKOJIOTUYeCKre  PUCKM TIpU  TPOU3BOJCTBE
3JIEKTPUYECKOU SHEeprUu. Kynbrypa
VICTI0JIb30BaHUs 3/IeEKTPOIHEPIMH B MOBCESHEBHOU
JKU3HU

5.1.11

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

5.1.12

IIpakTuueckue paboThlI. Uccnenosanue
3aBHCUMOCTH T1epUO0/ia MasbIx KojiebaHuii rpy3a Ha
HUTA OT JUIMHBI HWTA M MacCbl Trpy3a.
WccnepnoBanue mnepeMeHHOrO TOKa B Lield U3
NoC/IeJoBaTe/IbHO COeUHEHHBIX KOH/EeHCaTopa,
KaTYLIKWA U pe3ncTopa

5.2

MEXAHNYECKHWE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHHUeCKHe BOJIHBI, yCJIOBUS
pacmpoCTpaHeHwusl. [Tepuog. CKOpOCTb




PacCripoCTpaHeHUA WU OJIMHA BOJIHBI. HonepequIe %1
MpoaoJIbHBIE BO/THBI

5.2.2

WnTtepdepeHtyis u JudpakLus
MeXaHUUeCKHX BOJTH

5.2.3

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

5.2.4

ONEeKTPOMarHUTHbIE BOJIHBL. Y CJI0BUS U3/Ty4YeHUs
3JIEKTPOMAarHuTHBIX BO/IH. B3avMHas opueHTaLs
BeKTOpOB E, B ¥ v B 3/1€KTPOMarHUTHOM BOJIHE B
BaKyyMme

5.2.5

CBolicTBa 3/1€KTPOMarHUTHBIX BOJIH: OTpaXeHHe,
TipejioM/ieHue, noJisipu3aLus, mudpakius,
uHTepdepeHusi. CKOPOCTb 3/1IEKTPOMarHUTHBIX
BOJIH

5.2.6

[ITkana »>/eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe
3/IeKTPOMAarHUTHBIX BOJIH B TeEXHUKE U OBITY

5.2.7

[IpyHLUAIIBI ~ pafWOCBSI3M U TeJeBUEHUs.
Paguosnokanysi. DJ/IeKTPOMarHUTHOE 3arpsi3HeHue
OKpYKarolllel cpefibl

5.2.8

Texnuueckue YCTPOMCTBa: MY3bIKa/IbHbIe
WHCTPYMEHTBI, YyJ/bTpPa3sBYKOBas JAUarHOCTHMKA B
TeXHUKe U MeJUL[MHe, pazjap, paJUuOINpPUEMHUK,
Te/ieBU30p, aHTeHHa, TesieoH, CBY-neub

5.3

OIITUKA

5.3.1

[TpssMonHeliHOe  paclipocTpaHeHWe CBeTa B
ofHOpoZHOM cpezie. JIyu cBeTa

5.3.2

OTpaxkeHre cBeTa. 3aKOHbI OTpPa)KeHUsI CBeTa.
[TocTpoeHue n300pa)keHNIA B TVIOCKOM 3epKasie

5.3.3

HPEJIOM]'IEHI/IE cBeTa. 3aKOHBI IpejioMJ/IeHHs CBeTa.
AOGCOMIOTHBIM ITOKa3aTe b pejioMJ/IeHUsA

5.3.4

[TonHoe BHyTpeHHee oTpakeHUe. IIpenenbHBIN
yTOJ1 IOJTHOTO BHYTPEHHEr0 OTpakeHUst

5.3.5

Iucnepcus ceeta. CnokHbIN cocTaB 6esoro ceeta.

IIBer

5.3.6

Cobwuparoljie ¥ paccerBaroljue JMH3bL. TOHKast
/mH3a. PoKyCHOe pacCTOsiHUe U ONThYeCKas Cuila
TOHKOW JimH3bl. [locTpoeHune wu300pakeHHit B
coOMparoIIX ¥ paccerMBaroIUX anH3ax. Popmyia
TOHKOM JIMH3bI. YBeJIMUeHUe, laBaeMoe JIMH30U1

5.3.7

[Tpenensbi MIPUMEHUMOCTH reoMeTpUUecKoi
OTTHKHU




NuTtepdepenius cBeta. KorepeHTHbIe HCTOUHHKH.
538 YenoBus  HaOMOAEHMS — MakCUMyMOB U
o MMHUMYMOB B WHTeP(hEpPEeHIMOHHON KapTHUHE OT

JByX cHMH(a3HbIX KOT€PeHTHbIX UCTOYHUKOB

Oudpakuus cBera. /IudpakuyoHHas —peliéTka.
YcnoBue HabO/IeHUS TIaBHBIX MAaKCUMYMOB TIpU
naZjleHMd  MOHOXPOMaTHUeCKOro  CBeTa  Ha
OU(PPaKLMOHHYIO PeLETKY

5.3.9

5.3.10 [Tonspusanus ceeta

TexHuueckre yCTPOMCTBaA: OUKH, ayma,
¢doroanmnapar, NIPOEKLIMOHHbBIN anmapar,
MUKPOCKOII, ~TeJIeCKOIl, BOJIOKOHHasl  OIITHKa,
JU(ppaKLMOHHAs pelléTKa, MOJISIPOnZ

5.3.11

[TpakTnueckre paboTbl. V3mepeHue T0OKa3aresns
£3.12 TIpesIOMJIeHUsl. WccnepoBanue CBOWCTB
o n300pakeHUd B MH3aX. HabmojeHue aucrnepcuu

CBeTa

BJIEMEHTEI CIIEITMAJIBHOM TEOPYM OTHOCUTEJIBHOCTH

['panuipl MIPUMEHUMOCTH KJ/IaCCUYeCKOH
6.1 MexaHUKH. [locTyaTel TEOPUM OTHOCUTE/TbHOCTHU:
' VHBapUaHTHOCTb MOJy/sd CKOPOCTU CBeTa B

BaKyyMe, TIPUHILMIT OTHOCUTE/IbHOCTH OWHIIITeHa

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

6.2
3ame/jieHre BpeMEeHU U COKpall|eHUe [I/TUHbI

6.3 OHeprusi U UMITYJIbC CBOOOIHOM YaCTHUIbI

CBsi3b MacChl C DJHepPrueldi ¥  HUMIYJ/ILCOM
6.4 CBOOOJHON uacTULbl. JHEeprusi TOKOsi CBOOOAHOM
YaCTHL[bI

KBAHTOBAA ®UN3UNKA

7.1

BJIEMEHTHI KBAHTOBOW OITTUKN

®otoHbl. ®opmyna IlnaHka CBSI3M SHEPruuv
7.1.1 ¢doToHa C ero 4acToTOll. DHeprus U HMITYJIbC
dboToHa

OTkpeITHe U UccneoBaHre ¢porodddekra. ONbITHI

7.1.2
A.T'. CtoneroBa. 3akoHbl (poTo3pdexra

YpaBHeHue OiHIITeNHa A1 (oTo3(pdeKTa.

7.1.3
«Kpacnas rpanuiia» dotosddekra

7.1.4 Hasnenue cBeta. OnbiTel I1.H. JlebeneBa

7.1.5 XUMHUeCcKoe /IeMCTBYe CBeTa

TexHUUeCKHEe yCTPOWCTBaA: (oTo3/1eMeHT,

7.1.6
¢doToAaTUMK, CoTHeuHast OaTapesi, CBeTOAMO/




7.2

CTPOEHUME ATOMA

7.2.1

Mogens aroma Tomcona. OnbiTel Pe3epdopa mo
VICC/IeJOBAaHUIO CTpOeHUs atoma. [1naHetapHas
Mo/ie/lb aToMa

7.2.2

IToctynatel bopa. WM3nyueHue U IIOIJIOLLeHUE
(OTOHOB IpU Nepexofie aToMa C OAHOIO YPOBHS
SHepruM Ha Apyrou. Buper criektpoB. CriekTp
YPOBHel 3Hepruu aroma BoZopoJa

7.2.3

BosnHoBele cBoiicTBa yactul. Bonnel ge Bporins.
KoprnyckynsipHO-BO/HOBOM Ayanu3M. [Judpakuys
3/IeKTPOHOB Ha KpUCTasIiax

7.2.4

CrnioHTaHHOE U BBIHY)XK/IEHHOE  H3/yueHHUe.
YcrpoiicTBo M pUHIMIT paboThI 1a3epa

7.2.5

TexHUYecKre YCTpPOMCTBA: CIeKTpaIbHbIM aHa/u3
(cmekTpockom), a3ep, KBAHTOBbIM KOMITbIOTED

7.2.6

[MTpakTHUecKue paboThI. Habmogenue
JIMHeWYaToro CrieKTpa

7.3

ATOMHOE A44PO

7.3.1

MeTo/iblI HabsroieHust u pervcrpauyu
3/IeMeHTapHbIX YaCTHL]

7.3.2

OTkpbITHe pajiioakTUBHOCTU. OnbIThI Pesepdopaa
10  ONpe/ie/IeHHI0  COCTaBa  PaJy0aKTHBHOIO
usnyuyenusi. CoiicTBa anbda-, OeTta-, ramma-
v3nyJyeHus. BivsiHve paji0aKTUBHOCTH Ha >KUBbIe
OpraHu3Mbl

7.3.3

OTKpbITHE TPOTOHA U HeuTpoHa. HyknoHHas
Mozenb siipa ['eiizeHOepra — lBaHeHKO. 3apsij
saapa. MaccoBoe unciio sgapa. M30Torbl

7.3.4

Anbda-pacniag. ONeKTPOHHbIA UM TO3UTPOHHBIN
6era-pacraf,. ['amma-u3nmyueHnue. 3aKkoH
PaJIM0aKTUBHOIO pacrnaza

7.3.5

OHeprusi CBsi3U HYKJIOHOB B sifipe. SliepHble CUJIbI.
HedexT macce! sifpa

7.3.6

AnepHble peakiuu. [lesieHye U CUHTe3 si/iep

7.3.7

Anepubli  peakTop. TepmosiiepHbIM  CHUHTe3.
[Tpo6nembl ¥ TIepCIIeKTUBBI SiIePHOM SHEPTeTHKH.
OK0JIOTUUeCKe aCIeKThl /iepHOW SHepreTUK!

7.3.8

OneMeHTapHble YacTulbl. OTKpbITHE TMO3UTPOHA.
dyHJameHTaIbHble 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[b,
TJIaHeThbl, UX BUJIUMOE JIBHIKEeHUEe

8.2

Conueunass cucrema. IlnaHeTbl 3eMHOW TPYIIIBIL.
[InaHeTbI-rUraHTbl U UX CIIYTHHUKH, Kap/UKOBBIE
riaHeTel. Manbie Tesia COMHEUHOM CUCTeMBbI

8.3

Conniie, ¢orocdhepa u armocdepa. CosHeuHast
aKTUBHOCTb

8.4

Nctounuk sHeprum CoJsiHLa U 3BE3]

8.5

3BE3/1b], UX OCHOBHbIE XapaKTEePUCTUKHU: Macca,
CBETHUMOCTb, paauyc, TeMIlepaTypa, ux
B3aUMOCBsI3b. JluarpaMmma «creKTpaabHbIM Kaacc —
CBETUMOCTb». 3BE3 bl TJIaBHOM
1oC/ieJoBaTe/TbHOCTU. 3aBUCUMOCTb  «Macca —
CBETUMOCTb» IS 3BE3]] rJIaBHOU
1oc/ieZloBaTeIbHOCTH

8.6

BuyTpeHHee ctpoenue 3B&371. CoOBpeMeHHbIE
Mpe/ICTaB/eHUsT O TPOUCXOXKAEHUU U 3BOJIIOLUU
CouHIJa ¥ 3BE3/1. ITambl >KU3HU 3BE3/]]

8.7

Mneunpi Iyt — Hawa I'anaktvka. CripanbHas
cTpykrypa ['anakTtuku, pacrnpesenenue 3B€3[, rasa
v neud. [lonoxxenne u gaBwkenue ConHLA B
lanakTuke. I1n0ockas U cepryeckas oJCUCTEMbI
lNanakTuku

8.8

Tunbl ramakTuK. PajguorasiakTWkd W KBasapsbl.
UépHble AbIpbI B /ipax raJakTUK

8.9

Bcenennasi. Paciivpenue BceneHHoW.  3akoH
Xab6sa. Pa3beranue rasaktuk. Bo3pact u paguyc
Bcenennou, teopuss Bosbmoro B3peiBa. Mogeins
«ropsiuer BceneHHol». PelMKTOBOE HU3/MyueHue

8.10

MacmrabHas CTPYKTypa BceneHHot.
MertaraakTHKa. Hepeiénnsie po06IeMbI
aCTPOHOMHH




TIIPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop
MPOBepPsIeMOro
TpeOoBaHUs

IIpoBepsiembie TPeOGOBaHUS K NMPeMETHHIM pe3y/IbTaTaM 0CBOeHHUsI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpPaMMbI CPeHEro 001ero
o0pa3oBaHus

CcdopMUpOBaHHOCTb yMeHUM pacrio3HaBaTh (hU3WUecKue sBeHUs

(mporiecchl) ¥ 0OBSICHATL MX HA OCHOBE U3YUYEeHHBIX 3aKOHOB

BJ'[(':I,I[EHI/IE OCHOBOITOJIaralOIuMK1 (bI/BI/IlIeCKI/IMI/I IIOHATUAMU U

B@/IMUMHAMH, XdPdKTE€PHU3YIOILLINMH (1)I/I3I/I‘JECKI/IE MpoLeccsl

CchopMUpOBaHHOCTb yMEHHI TPUMEHSTb 3aKOHbI K/IaCCUUeCKOu
MeXaHUKH, MOJIEKY/ISIPHOM 13K u TepPMOJUHAMUKH,
3/1eKTPO/IMHAMUKM, KBAaHTOBOW (DM3WKU [I/I1 aHa/iu3a M 00bsSCHEHUs
SIB/IEHU MUKDOMHDA, MakKpoMupa U Meramupa, pas3idyaTb yC/I0BUS
(rpaHuLbl, 06/1aCTH) MPUMEHUMOCTH (U3NUECKHUX 3aKOHOB, TIOHUMAThb
BCceoOImuMid xapakTep (hyHJaMeHTa/bHbIX 3aKOHOB M OTPaHUUEHHOCTh
WCII0/Ib30BaHMSl UYaCTHBIX 3aKOHOB; aHa/JMW3UpPOBaTh (hU3UUECKUe
MPOLIeCChl,  MCMO/b3ysl  OCHOBHblE  TIOJIOXKEHWS, 3aKOHbl U

3dKOHOMEPHOCTHU

CCI)OPMI/IPOBEIHHOCTI: YM€HUA Ppa3/indaTb YCJI0BUSA T[IPUMEHHUMOCTH

Mojiesielt pu3nyecKux Tes U MPOLeCCoB (SBJIEHUI)

CchopMUPOBaHHOCTb YMEHHsI pelllaTb pacyéTHbie 3ajaud C SIBHO
3a[laHHOM M HesBHO 3aZlaHHOM (pU3nUeckoil Mojiefbi0: Ha OCHOBAaHWU
aHa/M3a yCJIOBWS BbIOMpaTh (QU3NUeCKWe MOJed, OTBevaroliye
TpeOOBaHUAM 3aZlaui, MPUMEHSITh (hOPMYJIbI, 3aKOHbI, 3aKOHOMEPHOCTH
U TIOCTyJaThl  (DU3WUECKUX  TEeOpDUH  TPU  HCIO/Ib30BaHUU
MaTeMaTUUeCKUX MeTO/IOB pelleHUs 3ajjad, MPOBOJUTb PacuéThl Ha
OCHOBaHWU HMEIOLUXCS [AHHBIX, AaHAJM3UPOBaTh pe3y/bTaThl U
KODpPeKTHpPOBAaTb  METOJbl  pelleHWs C YYETOM  IIO/TyYeHHbBIX

pe3y/bTaToB

PermiaTh KaueCcTBeHHbIE 3a/laud, TpeOyrol[e MPUMeHeHUs 3HAaHWW U3
pa3HbIX pa3ziefioB IIKOJBHOTO Kypca (M3WKH, a TakXe WHTerpaluu
3HaHWW W3 [JpPYrUx T[IpeIMeTOB eCTeCTBeHHOHAyUHOTO LIMKJ/a:
BbICTParBaTh JIOTMUECKYIO LIeTIOUKY pacCy>KJeHUH C OIopoil Ha

HN3y4Ye€HHbI€ 3dKOHbI, 3dKOHOMEDHOCTH U d)HBI/IquKI/Ie ABJ/1eHUA




Bnagenue OCHOBHBIMU MeToZaMu Hay4YHOI 0 TIO3HaHWS,
WCMONb3yeMbIMA B (U3MKe: TIPOBOJUTH TIpSIMble U KOCBEHHbIE
u3MepeHus: (U3MUECKUX BeIMYMH, BbIOWpas ONTUMasbHBINA CrIoco0
V3MepeHus] U UCMOJIb3ysl U3BEeCTHble METO/bl OLeHKU IOrpelIHOCTel
V3MepeHul, TpOBOJWTH MWCCe[0BaHME 3aBUCUMOCTel (U3NUYeCKHUX
Be/IMUMH C UCTOJb30BaHHWEM TIPSIMBIX H3MepeHWH, OOBbSCHSTDH
TMOJTyueHHble pe3y/bTaThl, UCIO/b3Ys (PH3MUYeCcKre TeoprH, 3aKOHbI U
TIOHSITHSL, U [le/laTh BbIBO/IbI; cOOMofaTh npaBuia be3ornacHoro Tpyza
TIpY TIPOBeZIEHUM WCC/Ie[JOBaHUN B paMKaX y4eOHOTO JKCrieprMeHTa |
yueOHO-MCCe0BaTeNIbCKOM  /1esITe/IbHOCTH € MCII0/Ib30BaHHEM
UUPPOBBIX  U3MEPUTE/NIbHBIX ~ yCTPOHMCTB W j1ab0OpaTOpHOro

obopyoBaHus

ChopMHUpOBaHHOCTL ~ YMEHWM  aHa/U3UpOBaTh U OLIEHUBATh
Moc/ieICTBUS OBITOBOM M TPOM3BO/ICTBEHHOH [1€SITE/IbHOCTH Ue/IOBeKa,
CBSI3aHHOM C (PU3MUECKWMM TIpPOLleCCaMU, C TO3UI[MN 3KOJIOTUUeCKOn
Oe3omacHoCTY; rpeJcTaB/IeHu ) parroHaTIbHOM
MPUPOJIOTIONE30BaHUM, A  TakKKe  pa3yMHOM  HCIIO/Ib30BaHUU
JOCTVDKeHUM HayKu U TeXHOJIOTHM [jig Ja/bHeMllero pas3BUTHs

Yye/I0BeueCcKoro o0IecTsa

OBnasieHre Ppa3MUUHBIMM  criocobamMu  paboTel ¢ uHGMOpPMaLMei
(GU3NUEeCKOTO  COJiep)KaHUs C  MCIIO/Ib30BaHHMEM  COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUM KPUTHUECKOTrO

dHa/IM34a U OLI€EHKH OCTOBEPHOCTH HO]Ty‘-I&lEMOﬁ I/IH(bOpMaL[I/II/I

10

ChopMHpOBaHHOCTL ~ YMeHHH  TMPUMEHSTh  OCHOBOIIOJIAraroliye
aCTPOHOMHYECKHe TIOHSTUS, TEeODUM M 3aKOHbl [Jii aHaau3a |
00bsicCHeHUsT (DU3UUECKUX TIPOLIECCOB, MPOUCXOMAIIMX Ha 3BE3/AX, B
3BE3JHBIX CHUCTeMax, B MeXrajakTUUeCKOW cpefie; [IBU)KeHUs

HeOeCHBIX TeJl, BOTIOLINU 3BE3 U BcesleHHOM




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

110 ®PU3SUKE
Kop Kop
pa3pena/te Jj1Ieme IIpoBepsieMblIii 3/IeMeHT CO/iepPXKaHHUS
MBI HTa
1 MEXAHUKA
1.1 KMHEMATUKA
111 MexaHnnueckoe fBrKeHHe. OTHOCUTENBHOCTh MeXaHUYeCKOro
o JIBWwKeHus. 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 MaTepuaaTbHOW 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, -
BrruricsieHe nepemeliieHusi M MyTH MaTepyasbHOM TOUKY NPU

MIPSIMOJIMHEMHOM [IBM)KEHHH BJI0JIb OCH X T10 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

PaBHOyYCKOpeHHOe 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 TazieHre. Y cKopeHre CBOOOIHOTO Ta/IeHH.

Vk

] Xo t—-
IBw>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 MaTepranbHOM TOUKH
10 OKPY>KHOCTH.
YrioBasi U MHENHAas: CKOPOCTb TOUKU:

v=wR

HPI/I PaBHOMEPHOM [BW)KE€HWHU TOUYKHU I10 OKPY>KHOCTHU

1.1.8
2m
=——=2m
T
. LleHTpOCTpEemMUTe/IbLHOE YCKOPEeHUe TOUKU:
v2
2
a,=—==wR
R
. [TonHOe ycKOpeHMe MaTepraribHOM TOUKU
119 TBéppoe Tesio. ITocTynaTenpsHOe ¥ BpalllaTe/IbHOE IBUKEHHe
TBEpJOro Tena
1.2 OVNHAMUKA
121 WuepuyaneHble cuctembl oTcuéra. Ilepsbi 3akoH HbroTOHa.
[IpuHLMn oTHOCUTENNBHOCTH ["anmunes
Macca Tena. I1710THOCTE BellecTBa:
1.2.2 pP= -
2. v
1.2.3 Cuna. IIpyuHUMI CyTieprio3suLyu CUI:




F =F,+F,+...

PaBHO/EHCTB

1.2.4

Bropoii 3akoH HeroToHa: /151 MmaTepranbHoM Touku B ICO

o L

F,=ma,

Ap=F At

rnpu

F =const

1.2.5

o

‘Fil 1521

TpeTuii 3akoH HblOTOHA /17151 MaTepuaIbHBIX TOUEK:

F,=-Fy

1.2.6

3aKoH BCEMHUPHOI'0O TATOTE€HHA: CWJIbl TIPUTSOKEHUSA MEXOYy
TOUE€UYHbIMH MaCCAMH DABHBI

m, m,
2
R

F=G

Cuna tsokectd. LleHTp TsDKeCTH Tejla. 3aBUCUMOCTb CUIJIBL
TSDKECTU OT BBICOTHI h Ha/i MOBEPXHOCTBIO MJIaHETHI pPaZjlyCoOM
RO:

GMm

mg=———
I Ry+h)

1.2.7

Cuna ynpyroctu. 3akoH I'yka:
F =-kx

1.2.8

Cuna tpenusi. Cyxoe TpeHue.

Cuna TPEHUA CKOJIbXKEHUA:




Cusna 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 TSKeCTH

(g=const)

LEeHTPp MacCC TeJla COBIIaAdeT C ero eHTPOM 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, rokosiieiics B UCO:

pP=p,*pgh

3akoH Apxumeja:

F, =-P

Apx BbITECH

eCJIv TeJI0 U XXUAKOCTb rnokositcst B UCO, To

FApx = pg VBbITeCH

YcnoBue miaBaHusa Ten

1.4 3AKOHBI COXPAHEHUSA B MEXAHUKE

WMy nbc MaTepUaibHON TOUKMU:

1.4, p=mv
VIMITy/IbC CUCTEMBI TeJI:

1.4] p=p,;tp,+..
3aKOH U3MeHeHUsI U COXPAaHEeHHs UMITy/IbCa:
B ICO

A}’):A(}r)l-‘rb2+"'):ﬁlBHemHAt+ﬁ2BHemHAt+"'

B ICO, ecnu

1.4) Ap=A(p,+p,+..)=0

, ec/iu

1.4]

1BHelH + FZ BHeILIH

PeakTrBHOE JIBU>KEHUE




F

Ar x
PaboTa cusibl Ha MaJioM TiepeMelLeHUN:

,11=|P:|-|.-i'-.f|-cus a=F -Ax

1.4.5

ol F

D
MOILIHOCTb CUJIBI:

eC/I1 3a BpeMst
At

pa60Ta CHUJIBI U3MEHSETCA Ha , TO MOIHOCTBE CHJIbI

Ad
P= =F-vu-coso
_-'jJ Ar—

1.4.6

KuHeTnyeckasi sHeprvsi MaTepuaJbHOU TOUKHU:

2 2
_myv _p

KUH 2 2 m

E

3aKOH U3MeHEeHUs] KWHeTUUEeCKOMN SHEPruuv CUCTEMBIL

MartepuasibHbIX Touek: B MCO AEkuH = Al + A2 + ...

1.4.7

[ToTeHLanbHasA SHEPrus:

AJI TIOTeHI WM A/IBHBIX CHJT

A,=E =AE

2 roTeHr; TOTeHI]

E

1moreHr|

HOTEHL[I/IEIJ'[LH&H SHeprus MaTepMaanof/i TOYKHU B OZAHOPDOAHOM
I10J1e TsOKeCTH.

E =mgh

TIOTeHI]




[MoTeH1ManbHast SHEPruys yrpyro AeopMUPOBaHHOTO Tefa:

noTeHr; 2

E

1.4.8

3aKOH U3MEHEeHHsI ¥ COXPaHEeHUs] MeXaHUUeCKOW SHePTUH:
Erex = Exim T Enorenn.
B IICO AEuex = Ascex menoresn. cun,
B IICO AEyex = 0, el Ascex genoresn car = 0

1.5

MEXAHWYECKUE KOJIEBAHVA 11 BOJIHBI

1.5.1

'apMoHHUueckue KosieOaHust MaTepUabHON TOUKHU.
Awmrimityza u dasa kosebanuii. KunemMaTruueckoe orvicaHue:
x(f) = Asin| o+, ).
v () =x/,
alf=(v,),=—e'x =a +0'x=0,
r/ie X - CMellleHHe U3 PABHOBECHS.
[JuHamMuueckoe onucaHue:

ma,=-kx,

rze

. DTO 3HAUUT, UTO

OHepreTuyeckoe ONMcaHue (3aKOH COXpaHeHUs] MeXaHU4yeCKOu
SHepruu):
o T 3 o
mut kR omu kA

2 2 2 2

CBs3b aMIUIMTYJbl KOJieOaHUM CMeIleHus MaTepha/bHOU

TOUKH C aMIUTUTYJaMH Kojie0aHUl e€ CKOPOCTU U YCKOPEHHS:

v =m4. a. =o4

max

1.5.2

[Mepuof 1 yacToTa KosiebaHui:




2 1
T R
® v
[Tepyog, Mambix CBOOOAHBIX KojiebaHW MaTeMaTHUeCcKoro

MasdATHHKA:

T=2n i
g

[Mepuos cBO6OAHBIX KOsleOaHW MPYKUHHOTO MasiTHUKA:

m
T=2m |—

k

1.5.3

BoIHY>K1eHHbIe KonebaHus. Pe3oHaHc. Pe3oHaHCHast KpyBast

1.54

HOHEPE‘JHbIe n IpoaoJ/IbHEIE BOJIHBI. CKOpOCTb

pacrnpoCcTpaHeHUs U J/IMHA BOJIHBI:

A=vT=2
v

Nurepdepeniys 1 audpakiiyis BoJH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAPHAA ®U3NKA. TEPMOJVHAMUKA

2.1

MOIJIEKYJIAPHASA ®U3NKA

2.1.1

Mopeny cTpoeHHUs ra3oB, XXUAKOCTeN U TBEpAbIX Tea. [lycThb
TepMOAUHaMHUueckass cucrema (teno) coctour w3 N
O/IMHAKOBBIX MO/IeKy/1. Torja Komm4yecTBO BellecTBa

N, p

rze
NA

— yn1o ABOrazipo, m — mMacca CUCTeMbI (Tena),
U

— MOJISIpHadA MdCCa BelleCTBa

2.1.2

Tennosoe ABYDKeHHE dTOMOB 1M MOJIEKYJT BellleCTBa

2.1.3

B3auMogeiicTBre yacTUI] BelljecTBa




214

Ouddysusi. BpoyHOBCKOe JBUKeHHe

2.1.5

Mopesnb ugeansHoOro rasa B8 MKT

2.1.6

- KOHLIEHTPalus MOJIEKYJT

CBsi3b MeX/ly JaBleHUeM U CpejiHell KWNHeTUUeCKOUW 3Hepruei
MOCTYTIaTe/IbHOTO TEIJIOBOTO JBMKEHUS] MOJIEKY/ HieabHOrO

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__
VvV

2.1.7

AbcosmoTHas Temneparypa: T =t +273K

2.1.8

CBsi3b TeMIIepaTyphbl ra3a Co Cpe/iHel KUHeTUUeCKOW SHepruei

IMOCTYIIaTe/JIBHOI'O TEIJIOBOI'O ABVXXKEHHS €ro MOJIEKYJT:

2.1.9

YpaBHenue p = nkT

2.1.10

Mopenb uieanbHOTO0 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 pa3pekKeHHbIX Ta30B:

pP=pitpy*...

2.1.12

W3ompoliecckl B pa3pe)keHHOM rase C TOCTOSIHHBIM UKCJIOM
MoJieKys N (C MOCTOSIHHBIM KOJINUeCTBOM BellecTBa V):
u3zorepMa (T = const): pV = const ,

uzoxopa (V = const):

=const

NS

n3obapa (p = const):

V_
—=const
T

I'padmueckoe npecraBieHre U30MpoLeccoB Ha pV-, pT-u VT-
Jvarpammax.

OO6BearHeHHBIH ra30BbIi 3aKOH:

ﬂ =const

AJ11 TIOCTOAAHHOT'O KOJIMYEeCTBA BeeCTBa V.

2.1.13

HaCBILLIEHHbIe W  HEHACbIIIE€HHbIE  IIdpBbI. KauecTBeHHast
3dBUCHUMOCTDL IUVIOTHOCTH W [AdBJI€HUA HACBIIIEHHOI'O Ilapa OT
TEeMIIEPATYPLI, UX HE3aBUCHUMOCTL OT 00BEMa HaCbIIEHHOT'O

napa

2.1.14

BrnaxsocTts Bo3ayxa.

OTHOCUTeNbHAs BAa)KHOCTb:

Prapa(T) Pl T)
T) T)

¢:

pHacmu.(napa( pHacuLL(napa(

2.1.15

VI3MeHeHre arperaTHbIX COCTOSTHMM BelleCTBa: HCIapeHue U




KOHAeHCallys, KUIIeHHe XKUJKOCTHU

HN3meHeHMe drperaTHbIX COCTOSIHUM BellleCTBa: IJIaBJIeHHe U

2.1.16
KpHUCTa/l/Iu3aLus
2.1.17 [Tpeo6pa3oBaHue 3Heprun B (ha30BBIX ME€PEX0/AX
2.2 TEPMOJIVNHAMUKA
2.2.1 TeryioBoe paBHOBeCHe U TemIiepaTypa
2.2.2 BHyTpeHHsIs1 3Heprus
Tertonepesjaua Kak criocod U3MeHeHUs] BHYTPeHHel SHepruu
2.2.3 6e3 cosepmieHusi pabotel. KoOHBeKLSs, TerI0NpOBOJHOCTb,
W3J/lyuyeHue
KonuecTBo TenoTsl.
Y nenbHasi TEM/I0EMKOCTD BelleCTBa C:
224 Q=cmAT
Y nenbHasi Teruiota rnapoobpasosanus L: Q = Lm.
2.2.5 Y nenbHas TeruIoTa TUiaBiaeHus A: Q = Am.
Y penpHas TersioTa cropaHus Torvea q: Q = gm
OnemeHTapHast paboTa B TepMOJMHaMUKe:
A=pAV
2.2.6
Beruriciienue paboTsl 1o rpaduky mporjecca Ha pV-auarpaMme
[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 TIpOL{eCChI
[TpuHLMIIBEI felicTBUS TerioBbix MawvH. 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. DJIeKTPUUeCcKUil 3apsj.
IlBa BHja 3apsfa. O/eMeHTapHbIM 3/eKTpPUYeCKUd 3apsif,.

3aKoH COXPdHEHUA 3JIEKTPUUECKOI'0 3apsid

3.1.2

B3aumoetictBue 3apsiioB. ToueuHbie 3apsi/bl. 3akoH KyroHa:
B O/THOPO/JTHOM BEIL[eCTBe C AUIIeKTPUUECKON

MMPpOHULa€MOCTBIO

.

i 9

'|‘?:= 1 _|*?1|'

g1 dmsg, 77

F=k

3.1.3

SJ'IEKTPI/I‘-IGCKOE none. Ero ,HEIZCTBHE Ha 3JIEKTpHUueCKHue

3apsiibl

3.14

HarpspkéHHOCTB 3IeKTPUYeCKOTO TIOJS:

z

E=

q MPOGHBIH

ITone ToueuHoro 3apdia:

E =k

r

ﬁl\:l"Q

O/JTHOPOZIHOE TT0JIe:

E =const.




KapTuHbl TMHWM HAaNPsHKEHHOCTH 3TUX MOJIeN

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 3JIEKTPOCTATUYECKOTI'O I10JIA:

CBsi3b HaHpH)KéHHOCTI/I nojad U pa3HOCTH MOTEHLIKMAJIOB [Jisd

OJTHOPO/IHOTO 3/ieKTpocTaTtudeckoro mnosist: U = Ed

3.1.6

[TpyHLMIT CyNTepro3ULIMU 37IeKTPUYECKUX TTOJIeN:

E=E,+E,*..,0=¢,*,+...

3.1.7

ITpOBOJHUKM B 3/1eKTPOCTaTUYECKOM T10JIe.
YcoBue paBHOBecCHsI 3apsiioB: BHYTpY MPOBOJHUKA

E*=0

, BHYTPU U Ha TIOBEPXHOCTH MPOBO/JHUKA () = CONSt

3.1.8

IIM3/1eKTPUKY B 37IeKTPOCTaTUUECKOM Tione. luasieKTpuueckast

IMMPOHULIAEMOCTD BellleCTBa €

3.1.9

KonieHcaTop. D/1eKTpoEMKOCTb KOH/JeHcaTopa:

DJ1eKTPOEMKOCTH TJIOCKOTO KOHZIeHCaTopa:




€g,S

eC,

Hapajmeanoe coeJMTHEHHEe KOHAeHCaTOPOB:

q=q,*tq,*+...,U,=U,=...,C -C,+C,+...

* > ™~ mapann

[TocnepoBarenbHOE COeJUHEHNE KOHEHCATOPOB:
3.1.10

OHeprusi 3apsKeHHOTO KOHJieHCaTopa:

w=U_CU'_q

3.1.11 5 5 °C

3AKOHBI I[IOCTOAHHOI'O TOKA

Cuia Toka:
=M
3.2.1 ATy 0

ITocTtosiHHLIH TOK: I = const

[ns mocrossHHOrO TOKa q = It

YcnoBus CylecTBOBaHUS 3/IEKTPUYECKOTO TOKA.
Harnpsixenue U u 3IC E

3.2.2

3akoH Oma /iJ1d yyacTKa LeMu:

U
[=—
3.2.3 R

OrekTpruUeckKoe 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) 3/1eKTpruuecKko 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 coejrHeHHe 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 MOIIHOCTD, BbiZie/isieMast Ha pe3nuCTope:
2
2, U ;
P=I'R=—=1IU
R

MOH_[HOCTL HCTOUYHHMKA TOKA.

CBOGOAHBIE HOCUTe/In 3JIEKTPHUYECKUX 3apA40B B

3210 MPOBO/IHUKAX. MexaHu3Mbl ~ TIPOBOJVMMOCTH  TBEPABIX
MeTa//IOB, pPAacTBOPOB U PAacCIIaBOB 3JIEKTPOJIMTOB, Ta30B.
[MonynpoBogHuKU. [10/1yIpOBOHUKOBBIN U0,

3.3 MATHUTHOE TIOJIE
MexaHuueckoe B3aMMO/IeiCTBe MarHUTOB. MarHuTHOe TIoJie.
BekTop MarHMTHOM WHAYKUWW. [IpuHLUN Cymneprno3uiuu
MarHUTHBIX TI0/IeH:
B=B,+B,+...

3.3.1 b
JIuHUM WHAYKOUM MarHuTHOTO m1oJisi. KapTuHa uHuUMN
WHYKLWH MarHUTHOT O rosst M0JIOCOBOTO u
TI0/TKOBOOOPA3HOT0 TIOCTOSIHHBIX MarHUTOB
OnbiT Opcrefa. MarHutHOe TI0Jie TIPOBOJHMKA C TOKOM.

330 KapTvHa /MHUA WHAYKLUKM MAarHATHOTO TMOJIsi [IJTMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOr'0 KOJIbL[€EBOI'O MPOBO/HUKA,
KaTYLLIKU C TOKOM
Cua Amriepa, eé HanpaB/leHHe U BeJIMUMHa:

F ,=IBlsina
3.3.3 |, rge o — yroa MexJy HaripaB/ieHUeM TIPOBOJAHUKA U BEKTOPOM
B
Cwuna JlopeHLa, eé HaripaB/ieHWe U Be/TMYMHA:
3.34

F...= | q | vBsina

Jlop




rage o — yroj Mmexay BeKTOpdaMu

1%

B

. ,HBI/I)KEHI/IE 3apH)KEHHOﬁ YaCTullbl B OJJHOPDOAHOM MArHUTHOM
IoJjie

3.4

SJIEKTPOMAT'HUTHAA NHAOAYKONA

[ToToK BeKTOpa MarHUTHOM MHAYKLIU:
® =B, S=BScosa

34.1 n B
5
<P
3.4.2 fIBneHuvie 371eKTpOMarHMTHOM MHAYKUMU. S/1C uHAyKIMN
3aKOH 3/IeKTPOMarHMTHOM MHAYKUMK Papazes:
AD
3.4.3 E=—— = —(IJ:
At A=l
{gﬂin’
/.
( = =Y
3/AC uHAYKLMY B TIPSIMOM TIPOBOJIHUKE JI/TUHOM 1,
JIBIDKYILL[EMCSI CO CKOPOCTBIO
3.4.4 7

(vil)
B OJJHOPO/JHOM MarHMWTHOM Tiojie B:
| E; | =Blvcosa




, T7le o — yroJl MeXXly BeKTopoM B 1 HopMasbio

n

K ITJIOCKOCTH, B KOTOpOﬁ JIEXKaT BEKTOPLI

Iuv

; eI
1
4L
B
, 1
TO
| E; | =Blv
3.4.5 [TpaBuno JleHua
NBAyKTUBHOCTB:
)
I
34.6 |,unm®=LI
Camounpaykuus. 3C caMOMHIYKLUK:
A7
E; :_L_.L =—LI
Al g
OHeprusi MarHUTHOTO TOJIs1 KaTyIIKU C TOKOM:
LI
3.4.7 W,= BN

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

3.5.1




KonebarenbHelii  KOHTYp. CBOOO/IHBIE 3/IEKTPOMAarHUTHBIE
KosiebaHus B HlealbHOM KojiebaTesTbHOM 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

, OTKyZa
2mn 1
w -
T +JLC
CBsi3b aMIUIMTY/IbI 3apsi/ja KOHIeHCcaTopa C aMIUIUTYI0H CUJIBI
TOKa TIpU CBOOOJHBIX 37IEKTPOMArHUTHBIX KOjIe0aHUSX B

naeajbHOM KoJiebaTe/lbHOM KOHTYpe:

3aKOH COXpaHeHUWsl SHEeprud B U/eaJbHOM KojebaTerbHOM

KOHTYype:
3.5.2
3.5.3 BBIHY>K/]eHHbIe 37IeKTPOMarHuTHbBIE KojiebaHust. Pe3oHaHC
[TepemeHHbIM TOK. ITpOM3BOACTBO, Tepefiaua W MOTpeb/eHe
371eKTPUUeCKOUN SHepruun
24 cu’ LI’ cu’_ LI
+ = mx = M= — const.
2 2 2
CBoOIICTBa 3/1eKTPOMAarHATHLIX BOJIH. B3avMHasi opueHTaLusi
BEKTOPOB B 3/IEKTPOMarHUTHOU BOJIHE B BaKyyMe:
3.5.5 S S

E1BLc

3.5.6 [ITxana 3JICKTPOMAarHUTHBIX BOJIH. [IpumeHeHue




3JIEKTPOMATrHWUTHBIX BOJIH B TEXHUKE 1 6bITy

3.6

OIITUKA

3.6.1

[IpsiMonMHeliHOe pacripoCcTpaHeHHe CBeTa B O/IHOPO/IHOM

cpegie. Toueunblli MCTOYHMK. JIyd cBeTa

3.6.2

3aKOHBI OTPpA>X€HUA CBETA.

a=p

afP

S

3.6.3

[TocTpoeHue n300pa)keHUH B TIIOCKOM 3epKaJie

3.6.4

3aKOHbI MpeyiIoMJ/IeHUA CBETA.

IIpenomnenve cBera:

n, sina =n, sinf3.

AGComoTHBIN TIOKa3aTesb MpeioM/IeHusI:

n _c
= —
abe

OTHOCUTEeNbHLIN IT0Ka3aTe/lb TMpejIoMJIeHHS:

_n, vy
nOTH____

n. v,

Xop iyueii B pr3Mme.

Vi=Vy, mhy =mh,y
CooTHOLIEHWe YacTOT Y COOTHOIIEHWEe [JMH BOJH IIpH
riepexo/ie MOHOXPOMaTHYeCKOro CBEeTa uepe3 IPaHuLly pa3zesa

ZIBYX OINTUUECKUX CpeJ;

3.6.5




Hy<m HA

anp

[TonHOe BHyTpeHHee OTpa’keHHe.
[TpenenbHBINA YT0J1 TOJTHOTO BHYTPEHHET0 OTPayKeHMSI:

sina__= 1 _m
l'lp nl

OTH

Cobuparoijue W pacceuBaroiiye JiMH3bl. TOHKas JIMH3a.

cDOKyCHOE PaCCTOsAHHME U OIITUYEeCKas CrJia TOHKOM JIMH3EI:

1
D=—
3.6.6 Iz
®opMyia TOHKOW JTMH3BIL:
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 paccerBatoliieit IMH3bI:
3.6.8

DO=‘F=iO,
D




_h_If]
P=pp=—1

Xof yiyda, MpOILeAIIero JUH3Y MO/, MPOU3BOJILHBIM yTJIOM K
eé riaBHOM ontHyeckod ocd. IlocTpoeHuwe wH300pakeHUH
TOUKHA W OTpe3Ka MpsSMOW B COOMpAIONIMX W PaCCeMBAOIUX

JIMH3dX U UX CUCTeMaX

doroanmapaT Kak onNTuuecKdid mpubop. I'a3 Kak onThueckas

3.6.9
cucreMa
Wutepdepeniys cBeta. KorepeHTHble MCTOUHUKH. Y CJIOBUS
HabmoeHust MaKCHUMYMOB " MHHMMYMOB B
WHTep(epeHI[MOHHOM  KapTUHe OT  [BYX  CHUH(]a3HBIX
KOTepPeHTHBIX 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
HaOMO/IeHNsl  TVIaBHBIX ~MAakKCUMyMOB IIPU  HOPMa/IbHOM
naZieHid MOHOXPOMAaTHUeCcKOro CBeTa C JJIMHOM 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'mnote3a M. I1nanka o kBaHTax. @opmyia [1naska: E = hv
®oToHBI. JHeprus (HoToHa:

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 71 (poTo3(deKTa:
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 [aBiieHue cBeTa Ha MOJIHOCTBIO OTPa’KarOLLYIO ITOBEPXHOCTb U
Ha TMOJTHOCTBIO TOTJ/IOLAI0IIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IlnaHetrapHas Moze/ib 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
JIuHeliyaTble CIIEKTPBIL.
4.2.3

CrieKTp ypOBHe# Hepruu aToMa BO/IOpo/ia:




4.3

OU3NKA ATOMHOI'O APA

4.3.1

HyknonHasi mogens sinpa I'efizeHOepra — ViBaHeHKO

aapa. MaccoBoe unciio gapa. M30Tormbl

. 3apsn

4.3.2

PairioakTUBHOCTB.

Annda-pacrniaz;
X353V + JHe
Bera-pacmiag,.

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 BelrlecTBa. Torza

i
m(t)=m,*2"

4.3.4

AnepHble peakiyu. [lesieHye U cuHTe3 si/iep




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

MU POPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

NMHTEPHET
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