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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 K/TACC
KosmmuecTBo yacoB O/1eKTPOHHbIEe
Ne HaumveHoBaHMe pa3/ie/ioB U TeM (iudposBbie)
KonTposbHble | IIpakTHyecku
n/n NpOrpaMMsl Bcero oOpa3oBaTe/bHBIE
padoThI e paboTbI
pecypchbl
Pasaen 1. HAYUYHBIM METO/] ITO3HAHWS ITIPUPO/IGI
1.1 HayuHbIii MeTO/, TO3HaHUS IPUPO/bI 6 Bubmorexa [JOK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wtoro no pa3peny 6
Paszpen 2. MEXAHHUKA
bubmmoreka IIOK
2.1 Kunemariika 10 1 https://m.edsoo.ru/f16b68d7
bubmioTeka LIOK
2.2 Husanika 10 https://m.edsoo.ru/f16b68d7
N bubmoTeka 1IOK
23 Cratika TeEPAOTO Tea > L https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
24 3aKOHbI COXpaHeH!sl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wtoro no paspeny 35
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMUKA
. bubmoreka IIOK
3.1 OCHOBBI MOJIEKY/IIPHOKUHETUYECKOU Teopuu 15 1 hitps://m.edsoo.ru/f16b68d7
3.2 TepmoguHamuka. TerioBele MallIMHbL 20 1 Bubmorexa [JOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
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AFPEFaTHbIe COCTOsAHMA BeleCTBa. ®a30BbIe

bubmorteka ITOK

. 14
33 riepexo/ibl https://m.edsoo.ru/f16b68d7
Wtoro no pasgeny 49
Paszpgen 4. OJIEKTPOJJUHAMUKA
bubmmoreka IIOK
4.1 DIIeKTpHHeCKoe rorle 24 https://m.edsoo.ru/f16b68d7
. . Bbubmoreka LIOK
4.2 ITOCTOSIHHBIN 3/IEKTPUYECKHUM TOK 24 hitps+//m.edsoo.r/f16b68d7
bubmioTeka 1IOK
4.3 Toxu B pasmHbIX cpeax 6 https://m.edsoo.ru/f16b68d7
Nroro nio pazgeny 54
Pasgen 5. DU3NUYECKUN ITIPAKTUKYM
. bubmoTeka LIOK
o1 PH3MHLCKHH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wtoro no paspeny 16
bubmoteka IIOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 16
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11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHblie | TIpakTHuecKue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboTsI
pecypchbl
Pazpen 1. JIEKTPOJAJMUHAMUKA
bubmmoreka IIOK
1.1 M 14
ArHHUTHOE Mo/ https://m.edsoo.ru/39859ef1
bubmmoreka IIOK
1.2 DNeKTPOMArHHTHAS MHAYKLIHA 13 1 https://m.edsoo.ru/39859ef1
Wtoro no pa3peny 27
Pa3pen 2. KOJIEBAHUS 1 BOJ/IHbBI
bubmoTeka LIOK
2.1 MexaHnueckue KoeOaHUst 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 Bbubmmoreka LIOK
' BOJIHEI https://m.edsoo.ru/39859ef1
bubmioTeka LIOK
24 Oniika 25 1 https://m.eds00.ru/39859ef1
Wtoro no pa3peny 60

Pa3gen 3. OCHOBBI CITEIIAJTIbHON TEOPUN OTHOCUTE/IbHOCTH

3.1

OcnHosel CTO

5

1

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

Nroro nio pa3geny



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Pazpen 4. KBAHTOBASI ®U3UKA
. Bubmioreka LIOK
4.1 KopriyckypHO-BOMHOBOM Ayansm 15 https://m.edsoo.ru/39859ef1
bubmioTeka LIOK
4.2 Pusnika atoma > https://m.eds00.ru/39859ef1
43 ®du3uKa aTOMHOI0 fi/ipa ¥ 3/1IeMeHTapHbIX 5 bubmmoreka IIOK
' YacTHL] https://m.edso0.ru/39859ef1
Wtoro no pa3peny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMMHU 1 ACTPODPU3NKHN

bubmoTeka LIOK
5.1 OnemMeHThbl aCTPOHOMUM U aCTPOGU3UKU 12 hitps://m.edsoo./39859ef1
Wtoro no paspeny 12
Pasgen 6. DU3NUYECKUN ITIPAKTUKYM
. bubmioTeka LIOK
6.1 PH3MIECKHH MPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Wtoro no pa3peny 16
Pazgen 7. OGOBIIAROIIEE ITOBTOPEHUE
CucremaTH3alisi ¥ 000011IeHMe
71 [peiMeTHOr 0 COZlepyKaHus U OIIbITa 15 bubmioTeka LIOK
' JIesITeIbHOCTH, TIPHOOPeTEHHOTO TTPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢pusuku 10 — 11 kaccos
Wtoro no pa3peny 15
Pe3epBHoe Bpems 10 Bubmmorexa LIOK

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

10 KJIACC
KonuuecTBo uyacoB JJIeKTPOHHbIE
Ne Jdata uudpoBbie
Tema ypoka Kontponbubie | IIpakTHnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
1 ®du3rkKa — PyHaMeHTa/IbHasl HayKa O 1 bubmoreka IIOK
rpupozpe https://m.edsoo.ru/1beef346
9 HayuHb1ii MeTO/, TO3HAHUSI U METO/IbI 1 bubmoteka LIOK
vcce[oBaHus PU3NUeCKUX sSB/IeHUMN https://m.edsoo.ru/3a7fde29
OKCIIep¥MEeHT M Teopus B IpoLiecce
3 HOBH&I—FI)I/IH TIPUPO/IbI pHa6J1}<f) euHI/Ie u 1 Bubmorexa OK
PUPOZEL A https://m.edsoo.ru/34c49931
9KCTIepUMEHT B (pU3UKe
4 Criocobb1 n3MepeHust GU3NIeCKUX 1 bubmoteka LIOK
BeJIMUUH https://m.edsoo.ru/ca2def03
AGcomoTHasi 1 OTHOCUTeTbHAs
5 TIOTPEIITHOCTH U3MepeHul (hrU3nyecKrux 1 Bubmmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
BeJTMUMH
MogenvpoBanue B (pusuke. Posb 1
5 MecTO (PM3UKH B (POPMUPOBaHUU 1 bubnuoreka IIOK
COBpPeMeHHOM HayUHOUM KapTUHbI MUPa, https://m.edsoo.ru/eabbded1
B IMPAaKTUUeCKOU JlessTe/TbHOCTH JIto/lei
MexaHnnueckoe gBrkeHue. CrcteMa
7 otcyeTta. OTHOCHUTE/ILHOCTh 1 bubmoreka IIOK
MeXaHWueCcKoro AswxkeHus. [Ipsamas v https://m.edsoo.ru/e9a52f02
obpaTHas 3a/lauM MeXaHUKU
8 Pa/iiyc-BeKTOp MaTepuaIbHOU TOUKH, 1 Bubroteka IIOK



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/1beef346

€ro rMpoeKuurn Ha OCY KOOpAWHAT.

Tpaekropusi. [Tepemetiienue. CKOPOCTb.

VX npoekuy Ha 0CU KOOpAMUHAT

https://m.edsoo.ru/30a108a5

PaBHOMepHOe NpsiMOJIMHeHOe
JBrkenue. ['padrueckoe onucanue

bubmoreka IIOK

9 .

PaBHOMEPHOI'0 TIPAMOJIMHEHHOT' O https://m.edsoo.ru/89ba7190
JIBUDKeHUsT

10 CroxxeHue nepeMelLieH’d U CKOPOCTEeM. bubmoreka LIOK
Peluenue 3azau https://m.edsoo.ru/761d18aa
HepaBHOMepHOe [BHKeHUe.

1 MrHoBeHHasi CKOPOCTb. Y CKOpeHHe. bubmoreka LIOK
[IpsiMonHeHOe JBU)KeHHe C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOpPEHUEeM
I'padmyeckoe onucaHve

12 TPSIMOJIMHEMHOTO JIBUXKEHUS C Bubmorexa [JOK

P A https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOpPEHUEeM
CBobo/iHoe TazieHre. Y CKopeHue

13 cBOOOAHOTO TafieHHsl. 3aBUCUMOCTh bubmioreka LJOK
KOOp/JUHAT, CKOPOCTH, YCKOPEHUA OT https://m.edsoo.ru/f738109c
BpeMeHU U UX rpapuKu

14 [Bw>keHue Tesa, OPOIIEHHOTO TIO/ bubmioreka LJOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe ABW>XeHUe. [IBIKeHMe
10 OKPY)>KHOCTH. YTJ/IOBasi ¥ JIMHeHast

15 ckopocTs. Ilepuog v yactora Bubmiorexa IOK

P - HIEPHOA ' https://m.eds00.ru/33196fbe
LleHTpOCTpeMHUTE/IbHOE U [10JTHOE
yCKOpeHue
16 KoHTpospHast paboTa 1o teme bubmoreka LIOK



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf
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https://m.edsoo.ru/30a108a5

"Kunemaruka"

https://m.edsoo.ru/1242{32e

I[TepBbIii 3ak0H HproTOHA.
VHepuanbHble CUCTEMBI OTCUETA.

bubmoteka LIOK

17
[IpuHLMIT OTHOCHTE/IBHOCTH ["anuiies. https://m.edsoo.ru/5a9%e4a64
HeuHepriyanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOeHCTBYOLas CUa. bubmoreka LIOK
Bropoii 3akoH HetoToHa. Macca https://m.edsoo.ru/141d3837
19 BsaumopeiictBue Ten. TpeTuil 3aKoH bubmuoreka LIOK
HeroToHa https://m.edsoo.ru/57dba505
[IpyHIMD cynepnio3yuLuu cui. PerieHue
20 3ap aqLIIHa 1y }II/IME[E)HEHI/I;I 3aKOHOB bubmiorexa IOK
é P https://m.edsoo.ru/bdf997fb
HeroToHa
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTb IPaBUTALIMOHHON U bubmiorexa LIOK
. p H https://m.edsoo.ru/9aba2b0a
WHEepPTHOU MacChl
2 Cwusia TsKeCTH U yCKOpeHUe bubmoreka IIOK
CBOOO/THOTO TIaZIeHUS https://m.edso0.ru/22757£26
IBr>keHre HeOeCHBIX TeT U UX
73 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmoteka LIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bubmoreka IIOK
24 Cuiia ynpyroctu. 3akoH I'yka. Bec tesna
Ypy y https://m.edsoo.ru/0ae2cd84
Cuia Tpenus. IIpuposa v BUABI CUIT bubmoteka LIOK
25 TpeHus. [IBiyKeHue B )KUAKOCTU U rase C https://m.edsoo.ru/1fa86499
YUETOM CHJ/IBI COIIPOTUB/IEHUS Cpe/ibl https://m.edsoo.ru/2cb29676
26 Hasnenue. I'ugpocratuueckoe bubmoteka LIOK

Jasnenue. Cuna Apxumeza

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/a28aa7ad
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ABCOMOTHO TBEp/0€e Teso. bubmmoreka IIOK
27 ITocTynaresibHOe U BpalljaTeibHOe bubnuoreka IIOK
JBUWKeHUe TBep/oro Teja https://m.edsoo.1ru/2b95d57e
)8 MoOMeHT CuJibl OTHOCHUTEJ/IBHO OCH bubmoreka IIOK
BpaueHus. [1neuo cusel https://m.edsoo.ru/653d3459
CrioxxeHue Cul, IPUI0KEHHBIX K
29 TBepAOMY TeJsly. LIeHTp TsKeCTH Tesa. bubmoreka LIOK
YcnoBus paBHOBeCUs: TBEPJOTrO TeJia. https://m.edsoo.ru/9aa79a7d
Buabl paBHOBecust
bubmoreka IIOK
30 Peruienue 3azmau
A https://m.edsoo.ru/dc1caac0
31 KoHTpospHast paboTa 1o Teme Bbubmoteka LIOK
"[MrHamuka. CTaThKa TBepzAoro resa" https://m.edsoo.ru/9f5a574c
VMnynibC MaTepranibHOM TOUKH,
3 CHCTeMbl MaTepuasbHbIX TOUeK. LleHTp bubmmoreka LIOK
MacC CUCTeMbI MaTepuasbHbIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABY)KeHUU L[eHTpa MacC
VIMIiynibC CUIIbI M U3MEHEHHe UMITYJ/IbCa
bubmoteka LJOK
33 Tes1a. 3aKOH COXpaHeHUs UMITYJ/IbCa.
https://m.edsoo.ru/13f0a221
PeakTuBHOE JIBU>KEHUE
MomMeHT umIyJ/ibca MaTepuaabHON
34 ToukU. [IpescraBieHre o coxpaHeHUH bubmiorteka LJOK
MOMEHTa UMITYJIbCa B [JeHTPa/IbHbIX https://m.edsoo.ru/d6532eb9
TIOJISIX
bubmioreka LJOK
35 Peruienue 3azau
A https://m.edsoo.ru/f7706d63
36 Pabora cuibl Ha MasioM U Ha KOHEUHOM bubmmoreka LIOK

riepemeiiieHuu. I'pacduueckoe

https://m.edso0.ru/913974c7
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ripeJcTaB/ieHre pPabOThbI CUJIBI.
MOLLHOCTB CUJIBI

KuneTtnueckasi sHeprus. Teopema 06

bubmoreka IIOK

37 U3MEHEeHUU KUHeTUUeCKOH SHepruu
. p https://m.edsoo.ru/9a5e2e74
MaTepuaabHOU TOUKH
[ToTeHIMaNbHBIE U HEMIOTeHIUabHbIe
38 cuiel. [ToTeHinanbHas sHeprus. Bropas Bubmiorexa LIOK
) 1 priA. p https://m.edsoo.ru/554bafcc
KOCMMUEeCKasi CKOPOCTb
TpeTbst KOCMUUeCKast CKOPOCTb. CBs3b
pabOThI HETIOTEHITUATBHBIX CHJI C
39 U3MeHeHreM MeXaHWueCKOM SHepruu Bubmaorexa OK
p https://m.edsoo.ru/f57b4e01
CUCTeMBI TeJl. 3aKOH COXPaHeHUs!
MeXaHWUYeCKON SHepruu
Yrpyrue U HeyIpyrue CTOJIKHOBEHUS.
40 Y E;]HEHI/IE Bey Hp};UII/I 71 U1eaIbHOMN Bubnuorexa LIOK
p PHY A A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KoHTtponbHast paboTa 1o TeMe "3aKOHBI bubmiorteka LJOK
COXpaHeHusl B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe TIpe/iCTaB/IeHUN O TIPUPOJIE
bubmioreka LJOK
42 TerioTel. OcHoBHEIE 1To1oykKeHuss MKT.
https://m.edsoo.ru/b0a4445f
Ouddy3usi. BpoyHOBCKOe JBUKeHHe
CrpoeHue ra3000pa3HbIX, XXUJKUX U
43 TBEepJbIX TeJ. XapakTep ABUKeHUI U Bubmorexa LIOK
PA L P PA https://m.edsoo.ru/c44d02e2
B3aMMO/IEMCTBUS YaCTUIL] BelljeCcTBa
Macca v pa3mepsl MOJIeKy1 (aTOMOB).
44 KomuuectBo BeliectBa. [TocTosiHHas Bubmaorexa HOK
M ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temmnepatypa. TernnoBoe paBHOBecHe. bubmmoreka LIOK
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[Tkana Lenbcus

https://m.edsoo0.ru/0070d493

46 Pemmenne 3amau Bubmiorexa IOK
A https://m.edsoo.ru/1531aba5
. bubmiorteka LJOK
47 N eanbHblv ra3. ['a3oBble 3aKOHBI
7 https://m.edsoo.ru/1deb2367
48 YpaBHeHnne MeHieneeBa-KnanelipoHa. bubmiorteka LJOK
Pertienue 3azau https://m.edsoo.ru/8d12¢328
49 Ab6comoTHas TeMriepaTtypa. 3aKoH bubmoreka IIOK
HanbToHa https://m.edsoo.ru/14e02d1f
50 W3ormporieccs! B UjeaabHOM rase C Bbubmoteka LIOK
IIOCTOSIHHBIM KOJ/IMUECTBOM BelljeCTBa https://m.edsoo.ru/68878d51
I'padurueckoe npescras/ieHye
51 1/150121) OL[eCCOB: i;)lTe Ma, U30xopa Bubmorexa [JOK
POLECCOB: H30TepMa, pa, https:/m.eds00.ru/1344327b
n3obapa
bubmoteka LIOK
52 OcHoBHoe ypaBHeHne MKT
HOBHO® ypaBHeHH https://m.eds00.ru/c8094721
bubmoreka IIOK
53 Peruienue 3azmau
A https://m.eds00.ru/10265a05
CBs13b abCOMIOTHOM TeMIiepaTyphbl
TepMOIMHAMUUECKOU CUCTEMBI CO
54 CpeJiHel KUHEeTUUeCKON SHepruen https://m.edsoo.ru/c38af875
MOCTYNAaTe/IbHOTO TeIJIOBOTO ABMXKeHUsT
€€ yacTurl
ee O06o00611IeHMe ¥ CHCTeMaTH3alys 3HaHUH bubmoteka LIOK
ro teMme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
e6 KonTtponbHas pabora o teme "OCHOBBI bubmoteka LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMogrHamuyecKkasi cucrema. 3alaHue bubmioreka LJOK
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BHEILIHUX ycyioBui Ajist T/ cucteMsl.
BHelllHMe ¥ BHyTpeHHUe napaMeTphl.
[Tapametpsl T/l crucTemMsbl Kak cpefHue
3HaueHHs BeJINUMH, OMUCHIBAIOIIUX eé
Ha MHUKPOCKOITUYeCKOM YPOBHe

https://m.edsoo.ru/5f8d38a3

HyneBoe Hauamo TepMOAMHAMUKH.

bubmoreka IIOK
58 Camornpou3sBoJibHas penakcarus T
P P H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETVIOBOMY PaBHOBECHIO
Mopesb WaeanbHOro ras3a B
59 TepMOJHHAMUKe. Y CJIOBUS Bubmorexa [IOK
PMOA 7S https://m.eds00.ru/29355001
MPUMEHHUMOCTH 3TOW MOJe/U
60 YpaBHeHnue MeHjeneeBa-KanerpoHa u bubmmoreka LIOK
BbID&KeHMeE [/1s1 BHYTPeHHel SHepruun https://m.edsoo.ru/bal178d0
BripakeHue /17151 BHyTpeHHel SHepruu
61 OZJHOATOMHOI'O UZleajJbHOro rasa. bubmuoreka LIOK
KBa3ucratrueckve 1 HeCTaTUYeCKue https://m.edsoo.ru/ac5cac15
TMPOLIeCChI
OnemeHTapHasi paboTa B
62 TepMOJWHAMHUKe. BoruncieHre paboThbl bubnuoreka LIOK
o rpa¢uKy rporecca Ha pV- https://m.edsoo.ru/741d5738
Jlarpamme
Terutornepeaua Kak Ccrioco0 U3MeHeHUst
63 BHyTpeHHell 3Heprun T/I cuctemMbl 6e3 Bubmmorexa [JOK
TP P https://m.edsoo.ru/3d734561
COBepIIIeHHs pabOThI
64 KoHBek1usi, TeryiornpoBoOAHOCTb, bubmoreka IIOK
U3JlyuyeHue https://m.edsoo.ru/157b54cd
65 KosmnuectBo TenioThl. TeryjoéMKoCTb bubnuoreka IIOK

Tesia. Yie/ibHas U MOJIsIpHast

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/741d5738
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TeIVI0EMKOCTH BelleCTBd. Y,ZLEJ'IBHEIH
TEeIVIOTa CrOpPaHHsA TOIIJIMBA

66 Pacuét Ko/mmuecTBa TervioTbl IpU bubmoteka LIOK
Teruionepezaue https://m.edsoo.ru/1db5ad4e
67 [MToHsiTHe 06 asmabaTHOM TIpOIieCce. bubmmoreka LIOK
[TepBbIi1 3aKOH TePMOJAUHAMUKHA https://m.edsoo.ru/d8098824
KosinuecTBO TeTIoThI ¥ paboTa Kak
. bubmoteka LJOK
68 Mepbl M3MeHeHUs] BHYTPeHHel SHepruu
https://m.edsoo.ru/b047alcd
T[] cuctembl
BTopoii 3aK0H TepMOIMHAMUKU /151
69 PaBHOBECHBIX ¥ HEPABHOBECHBIX bubmioreka LJOK
ripoiieccoB. HeobpaTtumocThb https://m.edsoo.ru/c6{f4f464
MPUPOJHBIX MPOLIECCOB
70 [TpUHIUTIBI 1€MCTBUS TETITIOBBIX bubmiorteka LJOK
MatuuH. KIT/1 https://m.edsoo.ru/2e945513
7 MakcumanbHoe 3Hauenre KIT/I. vk bubmoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmoreka IIOK
72 Peiienue 3azau
A https://m.edsoo.ru/b3efal8b
OKOJIOTUUeCKUEe aClleKThbl
7 WCII0/Tb30BaHUS TEIJIOBBIX JBUTATesel. bubmoreka IIOK
TenioBoe 3arpsi3HeHre OKpY Katolllen https://m.edsoo.ru/9867aaa7
cpezbl
bubnuoreka IIOK
74 Peiienue 3azau
A https://m.edsoo.ru/c8c70432
O06o0011IeHMe U CHCTeMAaTH3al|s 3HAaHUH
. bubnuoreka IIOK
75 o teMe "TepmoguHamuka. TeruioBele

MaIIUHbI"

https://m.edsoo.ru/28d62b3f
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KoHTtponbHasi paboTa 1o Teme

bubmmoreka IIOK

76
"TepmoavHamuKa. TerioBble MallvHbL" https://m.edsoo.ru/1b6e26c5
[Tapoobpa3oBaHue U KOHZIEHCAI[HS.
77 I/ICEa eII{)He U KUTIeHUe S/j enb}?aﬂ Bubmiorexa IOK
p A https://m.edsoo.ru/6f8e6777
TeTI0Ta rMapooOpa3oBaHuUs
HaceblImieHHble ¥ HeHachIleHHbIe TIaphbl.
KauecTBeHHas1 3aBUCUMOCTD TIJIOTHOCTH
Y [laBJIeHUs1 HAaChILLIEHHOr 0 T1apa OT
78 Teime arypsbl I/IXUI-I-Ie3aBI/ICI/IM0pCTb oT Bubmorexa [JOK
. PATYPEL, https://m.edsoo.ru/f5c17d02
00bEMa HACBIIEHHOTO Mapa.
3aBUCHMMOCTb TemIepaTypbl KUTIeHUSI OT
JlaBJ/ieHUsI B )KUJJKOCTH
79 BrnaxHocTs Bo3ayxa. AGcomoTHast U bubmoteka LIOK
OTHOCUTEe/IbHAsA BJIAYKHOCTh https://m.edsoo.ru/30ebbb79
bubmoreka LIOK
80 Peluienue 3azmau
A https://m.edsoo.ru/18e95ff3
TBéppnoe Teso. Kpucramiivueckue v
81 amop@Hble Tena. AHU30TPOMNHSI CBOWCTB Bubmiorexa [IOK
P ' P https://m.edsoo.ru/20a88a03
KPUCTA/VIOB
[1naBneHue ¥ KpUCTaIA3aLusl.
bubmoteka LJOK
82 Y penvHad TeruioTa riaBieHUs.
https://m.edsoo.ru/6ee91e9f
Cybnmmmarius
edopMaLii TBEPAOrO Tea.
Aedopmary PA bubmoTeka LJOK
83 Pactskenue u oxatue. Casur. Mogynb
. https://m.edsoo.ru/dalaab10
FOHra. I1peznen ynpyrux geopmariuii
TernioBoe pacivpeHue XUAKOCTel 1
; bubnuoreka LIOK
84 TBEPABIX Tel. AHTaDMOHU3M TETLJIOBbIX

KojiebaHui YacTHI] BeIlecTBa

https://m.edsoo.ru/7ba5edf?2
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a5 [Tpeobpa3oBaHue 3Hepruu B (a3oBbIX bubmmoreka IIOK
repexoziax https://m.edso00.ru/97a0672f

bubmioreka LJOK

86 YpaBHeHUe TeryioBoro banaHca

P https://m.edsoo.ru/ab1521fb
bubmioreka LJOK

87 Perenvie 3az1a

HIEHEE SaAdH https://m.edsoo.ru/8ab7f40d
IToBepxXHOCTHOE HaTSXKEHUeE.

a8 KanvisipHele siByieHus. JlaBieHue 1o, bubmioreka LJOK
HMCKPUBJ/IEHHOM TTIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)upkocty. Popmyia Jlariaca
O600111eHMe U cUCTeMaTH3alusl 3HaHUH

., bubmioreka LJOK
89 1o TeMe "ArperaTHble COCTOSIHUS
\ https://m.edsoo.ru/0b52575¢
BelfecTBa. Pa3oBbie Tiepexo bl
KoHTposbHast paboTa 1o Teme
90 "ArperaTHble COCTOSTHHS BeleCTBa Bubmiotexa [IOK
P | B ' https://m.edsoo.ruw/7dc2a739
®da3oBble nepexo/bl
OneKTpuU3aLus TeJl U eé POsIBIeHMUS.

91 OnekTpuueckui 3apsz. JBa Buja bubmoreka LIOK
3/IeKTPUYeCKUX 3apsAaoB. [IpoBoAHUKY, https://m.edsoo.ru/1aff445f
JIA3NIEKTPUKHU U TIOTYTIPOBOIHUKU
O/eMeHTapHbIN 3/1eKTPUYEeCKUH 3apsif.

92 3aK0oH coxp aHeHUst BHEKT I/I‘-IECKOFEHA Bubmorexa OK

P P https://m.edsoo.ru/f49afd24
3apsza

93 BsaumopeiictBue 3apsigoB. ToueuHbie bubnuoreka LIOK
3apsafbl. 3akoH Kysiona https://m.edsoo.ru/445b7746

bubmoTeka LIOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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SJ'IEKTPI/I‘-IECKOE riosie. Ero ,qeﬁCTBHe Ha

bubmmoreka IIOK

95
3JIeKTpUYeCKue 3apsabl https://m.edsoo.ru/05c6bfal
Harnpsk€HHOCTB 3/1eKTPUYeCKOTro TOoJIsl.

96 [Tpo6HebIii 3apsiy. JInHUM bubmoreka LIOK
HAaIpsHKEHHOCTU 3/IeKTPUYECKOTO I10JI4. https://m.edsoo.ru/3dac6957
OpHopopHOe 371eKTpruYecKoe 1oJie
[ToTeHI[MaNbHOCTD

97 3/1eKTPOCTaTUUeCKOro 1oJisl. Pa3HoCThb Bubmiotexa [IOK

P ) https://m.eds00.ru/80021447
MOTEeHL[MAJIOB U HalMpsDKeHre
[ToTeH1ManbHas S5HEPrys 3apsjia B
98 371eKT L(I)CTaTI/I‘-IECKOI\fI) rosie li_[O'qTEH van Bubmorexa [IOK
P ' u https://m.edsoo.ru/af5fa389
3/71eKTPOCTaTAUeCKOTO IO/
CB$13b HANPSPKEHHOCTH T0JI U

99 a3HOCTH TOTEHLUAJIOB [/Isl Bubmiorexa IOK
P H A https://m.edsoo.ru/df7a6838
3/71eKTPOCTaTAYEeCKOro MOJIst

100 [TpuHUMD CyTieprio3vuLum bubmioreka LJOK
3/7IeKTPUUeCKUX Tosei https://m.edsoo.ru/Ocfe4a6c

bubmioreka LJOK

101 Perenvie 3aau

A https://m.edsoo.ru/5a582263

102 ITone ToueuHoro 3apsza. [Tose bubmioreka LJOK
paBHOMEPHO 3apsbKeHHOU cepbl https://m.edsoo.ru/b297b5¢3
[Tone paBHOMePHO 3apsi>KEHHOTO 110

103 00BéMmy 111apa. [Tosie paBHOMEPHO Bubmiotexa IOK

y If ) p N p https://m.edsoo.ru/f7a665ee
3apsKeHHOM 0eCKOHeUYHOM MJI0CKOCTH

104 [IpoBOJHUKM B 3/1eKTPOCTaTUYECKOM bubmoteka LIOK
roJjie. Y c/10BMe paBHOBeCHS 3apsi/iOB https://m.edsoo.ru/32405eab

105 [V3/1eKTpUKY U T10JIyTIPOBOSHUKU B bubmoteka LIOK

3JIEKTPOCTaTUUYECKOM I10J/1€

https://m.edsoo.ru/060ebab5
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KongeHcarop. D/1eKTpOEMKOCTh

106 KOH/leHcaTopa. JJIeKTPOEMKOCTh bubmorexa LIOK
A pa. P https://m.edsoo.ru/845b4{73
TIJIOCKOT 0 KOH/ZIeHCcaTopa
107 [TapasienpHOe coefyiHeHHe bubmoreka LIOK
KOH/IeHCaTOpOB https://m.edsoo.ru/d11e8ce?
108 [TocnesoBaresibHOE COeLiHeHUe bubmoteka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsKeHHOro KoOHZleHcaTopa Bubmiorexa [IOK
P P A P https://m.edsoo.ru/73a34{18
bubmoreka IIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 [IBr>KeHMe 3apsDKeHHOM YacTHLbI B bubmiorteka LJOK
OZJHOPOJHOM 3JIEKTPUYECKOM I10Jj1e https://m.edsoo.ru/8341d6ac
112 Pe1ienuie 3azjau
113 O6o001eHre ¥ cucTeMaTH3alyst 3HaHUH bubmoteka LIOK
o TeMe "DJIeKTprUUecKoe mnosie" https://m.edsoo.ru/5752603f
114 KoHTposbHast paboTa 1o Teme Bbubmoteka LIOK
"DneKTpruueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBIN TOK. Y C/IOBUS
bubmoreka LJOK
115 CyL|eCTBOBAaHUS ITOCTOSIHHOT'O
https://m.edsoo.ru/233311b5
3/1eKTPUUECKOr0 TOKa
bubmuoreka LIOK
116 Ncrounrku Toka. Hanpskenve u 31C nomorexa L
https://m.edsoo.ru/0839a115
17 3akoH Oma /1 yyacTKa Lielu. bubmioreka LJOK
OJIeKTpUYeCKoe CONPOTUBJIEHUE https://m.edsoo.ru/f14f251e
118 3aBHCUMOCTb COTIPOTUBJ/IEHUS bubmuoreka LIOK

O/THOPO/IHOT'O TIPOBO/IHMKA OT €ro

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TVIOIaAHN TTOIMepevyHoro
CeyeHusd

119 Y jenvHOe CONpOTUB/IEHKE BelleCTBa. bubmoreka IIOK
Pemienue 3amau https://m.edsoo.ru/437f8300
120 [TocneoBaresibHOe, MapasiebHoe, bubmmoreka LIOK
CMelLlIaHHOe CoeiHeHWe IIPOBOJHUKOB https://m.edsoo.ru/236£7e07
11 Pacuét pa3sBeTBIEHHBIX 3/IEKTPUYECKUX Bbubmoteka LIOK
yeneil. [TpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubmoreka LIOK
122 Perienue 3azau
A https://m.edsoo.ru/3881b469
193 PaboTa 371eKTpUyecKoro Toka. 3aKoH bubmoteka LIOK
xoynsa —JleHua https://m.edsoo.ru/a3605c5c¢
bubmoreka LJOK
124 Pelienue 3aza
LHEHHE SaAdH https://m.edsoo.ru/6761bf0f
MOIIHOCTB 3/71eKTPUUECKOro TOKa.
bubmoreka LJOK
125 TenioBasi MOIIIHOCTB, BbiZle/isieMasi Ha
https://m.edsoo0.ru/99750a6f
pesucrope
bub6 OK
126 Pemmenwne 3amau nomoreka I
https://m.edsoo.ru/eb72fc24
127 O/ C v BHyTpeHHee CONPOTUBIIEHVE bubnuoreka LIOK
HWCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa /17151 TO/THOM (3aMKHYTOM) bubmioreka LJOK
3/7IeKTPUUeCKOU LIeru https://m.edsoo.ru/221f40fb
bubmioreka LJOK
129 Perrenvie 3aza
HIEHEE 3dAdH https://m.edsoo0.ru/3580b679
bubmioreka LJOK
130 Mo1HoCTb UCTO a TOKa
HIHOCTD HCTOHHHIRA TOR https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbIKaHue bubnuoreka LIOK
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https://m.edsoo.ru/546f5632

132 KoHgeHcaTop B Liery MOCTOSTHHOT'O TOKa bubmmorexa LOK
b pEN https://m.edsoo.ru/35368f3e
bubmoreka LJOK
133 Pelienue 3aza
LHEHHE SaAdH https://m.edsoo.ru/4410cef0
134 Pertienuie 3a71au 1o TeMe "TIOCTOSIHHBIN bubnuoreka LIOK
371eKTPUYeCKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3azau 1o teme "TlocTOSTHHBIN bubmioreka LJOK
3/71eKTpUUecKuii Tok" https://m.edsoo.ru/744261b8
136 Pemenue 3azau o teme "IlocTOSIHHBIN bubmioteka LIOK
3/1IeKTPAUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o00111eHMe U CHCTeMAaTH3al|s 3HAHUH
137 1o Teme "[TO0CTOSTHHBIN 3/1IeKTPUUYECKUN Bubmiotexa [IOK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTposbHast paboTa 1o Teme bubmoTteka LIOK
"TTOCTOSIHHBIN 3/1eKTPAYECKUM TOK" https://m.edsoo.ru/1885ddf1
OnekTpuueckasi TpOBOAUMOCTh
. bubmoTeka LIJOK
139 pas/IMUHbIX BelleCTB. DJIeKTPUYeCKUN
https://m.edsoo.ru/da794295
TOK B MeTasisiaXx. CBepXIpOBOJUMOCTb
OneKTpUUYeCcKuii TOK B pacTBopax 1
140 acrijiaBax 3/1IeKTPOJIUTOB. 3aKOHBI bubmmorexa LIOK
P P ) https://m.edsoo.ru/4b423491
®dapages 47151 3/1IeKTPO/IM3a
. bubmioreka LJOK
141 ONeKTpUYeCKHH TOK B rasax. [lnasma
P https://m.eds00.ru/92d92£76
140 OneKTpUUYeCcKrii TOK B BaKyyMe. bubmioreka LJOK
BakyymHbIe TIpUOOpEI https://m.edsoo.ru/2E+160
143 ONeKTpUYeCcKri TOK B bubmoteka LIOK

TM0JIyIPOBO/IHHKAX

https://m.edsoo.ru/ab61c660
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144

[TonyripoBOITHUKOBBIE MPUOOPEI

bubmioreka LJOK
https://m.eds00.1ru/83622200

145

®usnyecKuii MpakTUKyM T10 TeMe
"M3mepeHne CUJbI TOKA U HaTIPSDKEHUS
B Lle[1 [TOCTOSTHHOT'O TOKa MPU MOMOLLU
aHaJIOrOBBIX U LIU(PPOBBIX
M3MepUTeTbHBIX PUOOPOB" WU
"3HaKOMCTBO C LIUPPOBOI
nabopatopueti o ¢gusuke. [Tprumepsl
v3MepeHust PU3NUeCKUX BeJTMUMH TIPU
TOMOLL[A KOMITBIOTE@PHBIX JaTUUKOB"

bubmoreka LJOK
https://m.edsoo.ru/5643ea56
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®u3nyecKuii MpakTUKyM I10 TeMe
"M3yyeHre HepaBHOMEPHOTI'O JBUKeHUs
C Le/IbI0 Ompe/ie/IeHUsI MTHOBEHHOU
CKopocTH"

bubmioreka LJOK
https://m.edsoo.ru/f6292f5f

147

®u3nyecKuil MpakTUKyM I10 TeMe
"M3mepeHne yCKOPEHHs TIpU
MPSIMOJIMHEMTHOM PaBHOYCKOpPEHHOM
JIBIDKEHUHU 110 HAK/TIOHHOM TIJIOCKOCTH"
wuny "VccriefoBaHue 3aBUCUMOCTH Iy TH
OT BPeMeHH MPY PaBHOYCKOPEHHOM
JBYKEHUN"

bubmioreka LJOK
https://m.edso0.ru/6960b6ef
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®u3nyecKuil MpakTUKyM I10 TeMe
"VI3MepeHHe YCKOPeHHsT CBOOOIHOTO
nazeHust” win "Vi3yueHue ABUKEHUS
Tesa, OpOIIEHHOT0 TOPHU30HTA/ILHO"

bubmioreka LJOK
https://m.edsoo.ru/d1ea2402
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®dusnyeckuii MpakTUKyM I10 TeMe
"N3yueHue OBUKeHUS Tesla I10
OKDY>KHOCTH C MTOCTOSIHHOM 110 MOJYJTHO

bubmiorteka LJOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/bcf53514
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ckopocTero" v "ccnenoBanuve
3aBHCUMOCTH Tepuo/ia obpaltieHust
KOHUUYeCKOr0 MasiTHUKA OT ero
rnapaMmeTpoB"

150

®dusnyecKuii NpakTUKyM I10 TeMe
"VI3MepeHne paBHO/IENCTBYIOLEN CUIbI
TMIpU JBW)KeHUM OpyCKa 10 HaK/IOHHOM
ruiockocTtu" unu "lIpoBepka rumnoressbl 0
He3aBHCHMOCTH BpeMeHU JIBVKeHUs
OpycKa 1o HaKJIOHHOM TJIOCKOCTH Ha
3aZlaHHOe PacCTOsiHKE OT ero Macchl”

bubmioreka LJOK
https://m.edsoo.ru/0b34db84
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®u3nueCcKuil MpakTUKYM T10 TeMe
"UccnenoBanue 3aBUCUMOCTU CHJT
YIIPYTOCTU, BO3HUKAIOIUX B TIPY>KUHE U
pe3nHOoBOM 00pa3tie, OT UX
Jedopmanuu" wim "VizyueHue
JIBIDKEHUs] CUCTeMBbI TeJl, CBSI3aHHbIX
HUTBIO, IePeKUHYTOM uepe3 JIErKUM
610K"

bubmoreka IIOK
https://m.edsoo.ru/b55b81al
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dusnuecKuil MpakTUKyM 110 TeMe
"V3mMepeHue Ko3(duliieHTa TpeHus 1o
BeJIMUMHE YTJI0BOT0 KO3 uLeHTa
3aBucuMocTy Frp(N)" unu
"Hccnemoranue qBKeHHUs OpycKa 110
HaKJIOHHOM MJIOCKOCTHU C TIepeMEeHHBIM
Ko3(puieHTOM TpeHus" U1
"N3yueHue JBWKeHUs rPy3a Ha Baly C
TpeHueMm"

bubmiorteka LJOK
https://m.edsoo.ru/b83b1607

153

®dusnyecKuii MpakTUKyM I10 TeMe

bubnuoreka IIOK



https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/0b34db84

"UccnenoBaHue yC/10BUM paBHOBECHS
TBEpZOro TeJla, UMeoLLlero 0Chb
BpaujeHus" uiv "KoHcTpyrpoBanue
KPOHIITENHOB U pacuéT CUJ/I yIIpyrocTu”
umu "V3yueHue yCTOMUUBOCTU
TBEpZO0ro TeJla, UMeOLLero riomaib
OropsI"

https://m.edsoo.ru/4a04f4{7
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®dusnyeckuii MpakTUKyM I10 TeMe
"M3mepeHue uMIyJbca Tesa 1o
TOpPMO3HOMY nyTH" Wiu "M3MepeHue
CUJIbI TATH, CKOPOCTH MOZe/IN
3JIEKTPOMOOU/ISE U MOILHOCTH CHJTBI
Taru'" wnu "CpaBHeHHe U3MeHeHUs
HMILYJIbCA Tejla C UMITYIbCOM CHJIBbI"
win "VccrienoBaHre COXpaHeHus
HMMITyJ/IbCa TIPU YIIPYTOM
B3auMozencTBun" win "Vi3mepeHue
KUHETUYeCKOU SHepruu Tesa o
TOPMO3HOMY ITyTH"

bubmiorteka LJOK
https://m.edsoo.ru/856fb28e
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du3nUecKuil IPaKTUKYM 10 TeMe
"M3yyeHue M30TepMHUYeCKOro nporiecca
(peKOMeH/I0BaHO UCII0/Ib30BaHKe
udpoBoii 1abopaTtopun)" wiu
"M3yuyeHure MU30XOPHOTO IpoLecca" Ui
"M3yueHue n306apHOTO mpoiiecca’ uiu
"[IpoBepka ypaBHeHUs] COCTOSIHUA"

bubmoreka LJOK
https://m.edsoo.ru/e0fe7e07
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Du3nUecKuil IPaKTUKYM 10 TeMe
"V3MepeHUe yZie/IbHOU Terna08MKOCTH"
wn "VcciejoBadue mipoljecca

bubmoreka LJOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/4a04f4f7

OCTBIBAHHS BelllecTBa'" Wiu
"MccnenoBanue aarabaTHOTro
nporecca” unu "M3yueHue
B3aWMOCBSI31 SHEePIuu
MeKMOJIEKYJIIPHOTO B3aUMO/IENCTBUS U
TeMIepaTypbl KUTIEHUS] )KUJKOCTel"

157

®u3nueCcKuil MpakTUKyM 110 TeMe
"N3yueHre 3aKOHOMepHOCTel
WCIIapeHust XUAKoCTel" uin
"N3mepeHue yieTbHOM TeryioThl
TiaBjieHus apaa" win "M3yuenue
CBOMCTB HaChIII|eHHBIX TTapoB" U1
"V3MepeHure abCO/TFOTHOM B/IayKHOCTH
BO3/lyXa U OLIeHKa MacCChl [1apoB B
nomeleHun". amepenue
Ko3¢duLeHTa MOBepPXHOCTHOIO
HaTsDKeHUs

bubmioreka LJOK
https://m.edsoo.ru/6b1a23b5
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®u3nyecKuil MpakTUKyM I10 TeMe
"Habsro1eHye mipeBpaliieHyst SHePrur
3apsUKeHHOI'0 KOH/I@HCAaTopa B SHEePIUi0
W3/Iy4yeHUs cBeToguoa" Wiu
"M3yyeHue rpoTeKaHusl TOKA B L€y,
coflep>Kallier KOHAeHcaTop'" Win
"PacripeiesieHre pasHOCTU
MOTEHL[MAa/I0B (HaMpsUKeHWs) TIPU
MOC/1e/I0BaTe/IbHOM COeIMHEHUHU
KOH/IeHCaTopoB"

bubmiorteka LJOK
https://m.edsoo.ru/ec424377
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®u3nyecKuil MpakTUKyM T0 TeMe
"WccnepoBaHvie CMeIaHHOTO

bubmoteka LIOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/6b1a23b5

COeIMHeHUS Pe3UCTOPOB" UK
"M3mepeHue yenbHOro CONpOTUB/IEHUS
NpoBOAHUKOB" unn "MccmeoBanue
3aBMCUMOCTH CUJIBI TOKA OT
HaTIpsKeHUs [1J1s1 JlaMITbl HaKaTMuBaHUs "

®u3nueCcKuil MpakTUKYM T10 TeMe
"HabsrojeHue 3/1eKTpomr3a” Ui
"M3mepeHue 3apsija O4HOBATIEHTHOTO
voHa" unu "UccienoBaHue

bubnuoreka IIOK

160
3aBMCUMOCTHU COTIPOTUBJICHUS https://m.edsoo.ru/64b6e901
TepMOpe3UCTOpa OT TemIlepaTypbl' Win
"CHsiTHe BO/bT-aMIIepHON
XapaKTepUCTHUKHU auoaa”
Pe3epBHbIH ypok. O0O00IIeHUe U
161 CI/ICTEMEITI/B&}: pI/IFI 3HaHI/H;Iu 10 TeMe Bubmorexa [IOK
H https://m.edsoo.ru/ed017d93
"Kunemaruka"
PesepBHbiil ypok. O000II[eHIe U
162 CI/ICTIe)MaTI/le] pI/ISI 3HaHI/II;-I 10 TeEMe Bubmiorexa IOK
1 https://m.eds00.ru/3149956b
"JuHamuka"
PesepBHbIil ypok. O000II[eHIe U
163 CI/ICTle)MaTI/BZ pI/IH 3HaHI/11;Iu 10 Teme Bubmaorexa OK
| B | https://m.edsoo.ru/0f3752ac
CraTuka TBepZoro tesna
PesepBHbIN ypok. OO00OLIEHUE U
P P EH bubmoteka LIOK
164 CHUCTeMaTH3allusl 3HaHUM T10 TeMe
i " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPaHEHHs B MeXaHUKe
Pe3sepBHbiil ypok. O606111eHIe U
165 CHCTeMaTH3al[ysl 3HaHUM 110 Teme bubnuoreka LIOK

"OCHOBBI MOJIEKYJ/IIPHOKVHETUYECKON
Teopuun”

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/3149956b
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https://m.edsoo.ru/64b6e901

Pe3epBHbIii ypok. O60011IeHE U

. bubmioreka LJOK
166 cUcTeMaTH3alys 3HaHUM 110 TeMe 1
https://m.edsoo.ru/Obcc77cl
"TepmogvHamuka. TernioBbie MalllvHbI"
Pe3epBHbIi ypok. O60011IeHHEe U
167 cUcTeMaTr3alus 3HaHUM 110 Teme 1 bubmoreka IIOK
"ArperatHble COCTOSIHUS BellleCTBa. https://m.edsoo.ru/59ca5c91
®da3oBble nepexos!"”
Pe3epBHbIi ypok. O60611IeHHEe U
168 CI/ICTIe)MaTI/BE}l] pI/IH 3HaHI/11‘?Iu 10 TemMe 1 Bubmorexa [JOK
| i | https://m.edsoo.ru/f2381c0c
OJeKTpruyecKoe 1oJie
Pe3sepBHbIil ypok. O6061IeHHE U
169 CI/ICTEMaTI/BZ PI/IH 3HaHHI? 10 TeMe 1 Bubmorexa [JOK
]:} . https://m.edsoo.ru/3cae6dal
"IIoCTOSTHHBIN 3/1€eKTPUYECKUN TOK"
Pe3epBHbIi ypok. O0001IIeH1E 1
P P EH " bubmoteka LJOK
170 cUcTeMaTH3aLs 3HaHu1 1o Teme ""Toku 1
Y https://m.edsoo.ru/cc7681d4
B pa3/IMYHbIX Cpejax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME



https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/3cae6da1
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11 K/TACC

KosnuecTBo uacoB JJ/IeKTPOHHbIE
No Jdata nudpoBbie
Tema ypoka KonTtposbubie | IIpakTnuecku
n/n Bcero H3ydeHHUsi | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchl
B3anmoieiicTBre MOCTOSHHBIX
1 MarHuTOB Y MPOBOJIHUKOB C TOKOM 1 Bubmmorexa [JOK
POBOA ' https://m.eds00.ru/487a8593
MarunuTtHoe noJsie. ['unoresa Amriepa
BeKkTop MarHUTHOM UHAYKLUH.
2 [Tpun pI/Il'I Cyneprio3u ﬁl}; I\I/fal“HI/ITHLIX 1 Bubmmorexa [JOK
p UI-I ynep 1 . https://m.edsoo.ru/4clabccb
nosieid. JIMHUKM MarHUTHOW UHAYKLIUA
3 MarHuTHoOe 110J1e TIPOBOJHYKA C 1 bubmmoreka LIOK
TOKOM. OrnbIT OpcTesa https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, eé HarnpaB/ieHUE U 1 bubnuoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmioteka LJOK
5 Peitienue 3agau 1 nomvorexa L|
https://m.edsoo.ru/a37a0c21
6 [IpyMmeHeHve 3aKOoHa Amriepa. 1 bubmioreka LJOK
OneKTporu3MepUTe/IbHbIe TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cwuna JlopeHua, eé HanpaB/ieHHEe U
7 Mo/y/b. [IBM>KeHHe 3apshKeHHON 1 bubmioreka LJOK
YaCTULBI B OZHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnose
bubmiorteka LJOK
8 Pelienue 3az1a 1
HHEHHE 3aaad https://m.edsoo.ru/504e98c7
bubmoreka LJOK
9 Pab6orta cuiel JlopeHtia 1 nomoreka I

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/504e98c7
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bubmioreka LJOK

10 P
CLieHme 3afad https://m.edsoo0.ru/93617bd9
MarsuTHOe 1oJie B BelljecTBe.
11 ®deppomarsHeTyku, napa- u bubmiorexa IOK
bP - T1ap https://m.eds00.ru/30ff9608
JlMaMarHeTHUKU
OcHoBHBIE CBOWCTBA
12 (eppomarHeTrkoB. [IprMeHeHUe bubmmorexa [JOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHUKOB
13 Peruenue 3az1au 1o teme "MarHuTHoe bubmoreka IIOK
rioJie" https://m.edsoo.ru/5b55¢307
14 Perenvie 3aau no reme "MarauTtHoe bubmoteka LIOK
roJie" https://m.edsoo.ru/41c4ae8a
sIBneHue 371eKTPOMAarHUTHOU
15 MHAYKUWU. [I0TOK BeKTOpa MarHUTHOU Bubmiotexa OK
AYKIH. P https://m.edsoo.ru/b3efa0c1
VHAYKLUU
bubmoteka LIOK
16 SAC uray KLy https://m.eds00.ru/48150bd8
17 3aKOH 3/1eKTPOMarHUTHOW UHAYKLMW bubmmoreka LIOK
Dapazes https://m.edsoo.ru/a6dec188
18 Buxpesoe 3/1ekTpruyeckoe roJie. ToOKU bubmiorteka LJOK
Dyko https://m.edsoo.ru/15abe140
19 S/1C MHAYKUWU B JBUKYIIUXCS bubnuoreka IIOK
[IPOBOJIHUKAX https://m.edsoo.ru/0235cc02
bubmioreka LJOK
20 P
CLHEHUE 3aAad https://m.edsoo.ru/4dfda618
bubmioreka LJOK
21 I1 JI
baBusio Jierma https://m.edsoo.ru/bbc22726
22 WupyktrBHOCTB. KaTymika bubnuoreka LIOK



https://m.edsoo.ru/bbc22726
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MHAYKTHUBHOCTH B LI€ITHU IMTOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

73 Asnenune camonHaykuuu. 1C bubmoreka IIOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
24 OHeprvst MarHUTHOTO T10J151 KaTYLLKU C bubmmoreka LIOK
TOKOM. D/IeKTPOMarHuTHoOe I10J1e https://m.edsoo.ru/b3cOad11
bubmoreka LIOK
25 Peluenue 3azau
A https://m.edsoo.ru/88f69d2b
26 O06o006111eHMEe ¥ CHCTeMaTH3al[sT bubmoreka LIOK
3HaHUU N0 Teme "DJIeKTPoJUHaMMKa" https://m.edso0.ru/76484025
57 KoHTponbHast paboTa o Teme bubmoteka LIOK
"OnekTpogrHaMUKa" https://m.edsoo.ru/8ae09b98
KonebartenbHas cuctema. CBOOOHEIE
28 KonebaHus1. "'apMoHHUuecKre Bubmmorexa [JOK
-Lap https://m.edsoo.ru/7c1db385
KosebaHust
79 Kunematuueckoe v JuHaMHUYeCKOe bubmoreka IIOK
onMcaHue KoebaTe/TbHbIX JBY)KEHUH https://m.edsoo.ru/87ce9498
OHepreTUueckoe ornucaHve. BeiBog
JIMHaMUUeCKOr0 OTHCaHuUs
30 rapMOHMUECKHUX KoJle0aHUH 13 UX Bubmmorexa [JOK
P https://m.edsoo.ru/e3c¢99692
SHepreTUYeCKOro U KWNHeMaTU4eCKOro
OnMCaHusI
bubmoreka IIOK
31 AmmuiuTyaa v da3za KosebaHui
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepyoj 1 yacToTa KOJiebaHuiA.
39 ITepuro/, MasibIx CBOOOHBIX bubmioreka LJOK

KoJieOaHWI MaTeMaTUueCcKoro
MasiTHUKA. ITepro/; CBOOOJHBIX

https://m.edsoo.ru/e0399319
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KosiebaHUM TIPY>KUHHOTO MasiTHUKA

33 3aryxaroiye KojaebaHusl. bubmoreka IIOK
BeIHy>KjeHHbIe KoneOaHusl. Pe3oHaHC https://m.edsoo.ru/72e93d09
bubmoreka IIOK
34 ABTOKO/I€0aHUS
https://m.edsoo.ru/6add2644
bubmoreka IIOK
35 Peitienue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.1u/756123¢5
Ypok-koH(bepeHIys "MexaHnyeckue
36 K(Fne6aHm(1b BPM ;)IKaJIbeIX Bubmorexa [JOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMeHTax
O06o006111eHMEe ¥ CCTeMaTH3al[s
o N bubmioreka LJOK
37 3HaHUM 110 Teme "MexaHUUeCKUe
\ https://m.edsoo.ru/eb84182f
KosebaHust
38 OneKTpoMarHuTHbIe KojiebaHusl. bubmioreka LIOK
KonebaTe/bHbIN KOHTYD https://m.edsoo.ru/d4adabde
®opmysa TomcoHa. CBSI3b aMITIUTYAbI
39 3a I; Z KOH/IeHcaTopa C aMIUIUT (?7; Bubmorexa IOK
PAA A P YA https://m.edsoo.ru/093f9af1
CWJIbI TOKA B KOsiebaTe/TbHOM KOHTYpe
40 3aKOH COXpaHeH!s SHepruu B bubmoreka LIOK
u/lea/ibHOM Kojie0aTelbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaronue 371eKTpOMarHiTHbIe
yXarom P bubmoteka LJOK
41 KosiebaHus. BeiHyK/[eHHbIe
https://m.edsoo.1u/5e668619
3/IEKTPOMAarHUTHbIe KOieOaHUs
[TepemeHHBIM TOK. Pe3ucTop u
42 KOH/IEHCATOP B LIETTA IEPEMEHHOT0 Bubmorexa [JOK
A pBl P https://m.edsoo.ru/84836152
TOKa
43 Kary1ika WHyKTUBHOCTH B LIeNU bubmioreka LJOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/6add2644
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rnepeMeHHOI'o TOKd

https://m.edsoo.ru/cfa307af

3akoH OMa /1151 3/1eKTPUYeCKOH Lienu

bubmoreka IIOK

44
riepeMeHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoI1IHOCTB ITlepeMeHHOr 0 TOKa.
45 AMIUIUTYIHOE U TeHMCTBYIOLIee Bubmorexa LIOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HaueHWe CUJIbI TOKA U HalpsDKeHUst
46 Pe3oHaHC B 3/IeKTpUUeCKOH 11eTTH Bubmiorexa LIOK
p 1 https://m.edsoo.ru/087506df
bubmoreka IIOK
47 Penienue 3amau
A https://m.edsoo.ru/a16836a4
N peanuHBIA TpaHChOpPMaTOp.
48 HAOI/IE}BO CTBE ne(be paqa I/Ip Bubmiotexa LIOK
p a » TIEPEA » https://m.edsoo.ru/f97418ae
notpeb/ieHre 37IeKTPUUECKON SHEPTUU
JKOJIOTUYeCKre pyUCKU Ipu
IIPOU3BO/ICTBE 3JIEKTPOSHEPrUu.
49 Kp JIbT 'i I/ICHOJII:BO]S&HI/IHP Bubmiorexa LIOK
YARTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPTUU B MIOBCEIHEBHOM
SKU3HU
bubmoreka IIOK
50 Penienue 3amau
A https://m.edsoo.ru/ee6677ed
bubmoreka IIOK
51 Penienue 3amau
A https://m.edsoo.ru/7cab59f8
O06o011IeHMEe U CHCTEMAaTH3al[Us
52 3HAHUM 110 TemMe "DJIeKTPOMarHUTHbIe Bubmorexa LIOK
! P https://m.eds00.ru/401024a9
Kosie0aHus
53 MexaHuyeckye BOJIHBI. bubmoteka LIOK
XapakTepyuCTUKU MeXaHUUeCKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoMCTBa MeXaHUYeCKHX BOTH bubmuoreka LIOK



https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/cfa307af

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTepUCTUKH 3BYyKa bubmorexa IOK
yK. 24D P y https://m.edso0.ru/138b6£09
56 WudpasByk u yabTpassyk. LllymoBoe bubmioreka LJOK
3arpsi3HeHUe OKpY>Karolllei cpe/ibl https://m.edsoo.ru/7380038f
bubmioreka LJOK
57 Pelienue 3aza
HHICHEE SaAdH https://m.edsoo.ru/cfd918bf
=g OJIeKTPOMarHUTHBIE BOJTHBI. bubmioreka LJOK
N3nyyeHue 371eKTPOMarHiTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 OHeprus 3/IeKTPOMarHUTHBIX BOJIH. bubmoreka IIOK
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[ITkana 3/1€KTPOMarHUTHBIX BOJIH.
60 [IpriMeHeHure 3/1eKTPOMarHUTHBIX Bubmmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHLMIIBI pagyOCBA3U U
61 TesileBUzeHusA. Pagurosiokanus. bubmoreka LIOK
ONeKTpOMarHUTHOe 3arpsi3HeHue https://m.edsoo.ru/9f96£1£8
OKpY’Karolllei cpefibl
62 KoHTponbHas pabora o Teme Bbubmoteka LIOK
"Konebanust 1 BO/HBI" https://m.edsoo.ru/4£f7985a0
63 CgeT. 3aKOH NPSIMOJIMHENHOT O bubmioreka LJOK
pacnpocTpaHeHusl CBeTa https://m.edsoo.ru/f9566406
PerieHue 3a/1au Ha MpYMeHeHUe
64 3aKOHa NPSMOIUHENHOT O bubmorexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [Iockoe 3epkaso. bubmoreka IIOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [TpenomsieHue cBeta. AGCOMIOTHBINA U bubmoteka LIOK



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/d9ae1000

OTHOCHTEJIbHBIN NOKa3aTerb
nipesiomsieHus1. [1osiTHoe BHyTpeHHee
oTpaxeHue. [IpefenbHbIi yroa
MOJIHOTO BHYTPEHHEr0 OTpakeHUst

https://m.edsoo.ru/bc2e55cd

Perienue 3a44d4 Ha [IPpUMEHEHHE

bubmoreka IIOK

67 3aKOHOB OTPayKeHUS U IIPeIOM/ICHUS
p p https://m.edsoo.ru/49d830a9
cBeTa
Xop nyueit B npusMe. [lucniepcus
68 cBeta. ClIoXKHBIN cocTaB Oesioro ceera Bubmaorexa IOK
) ’ https://m.edsoo.ru/d8elc3be
LBet
69 JIvn3bl. OKyCHOE pacCTosiHYE U bubmoreka LIOK
OITHYeCKasi CH/la JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoeHue n300paXkeHUH B JIMH3aX U bubmoteka LIOK
WX CUCTeMaX. YBeJIMYeHUe JIMH3bI https://m.edsoo.ru/bb53b1d5
PelieHue 3a/1au Ha MOCTpOEHUe
71 n300paykeHUH, MoIyYaeMbIX C Bubnmorexa [JOK
p ’ y https://m.edsoo.ru/5a868f09
MMOMOILBIO JTUH3
bubmioreka LJOK
72 I';ma3 kak ornTuueckasi cucreMa
https://m.edsoo.ru/ecd480a2
Pemienue 3agau. Ilpenenbl
73 I I/IMeHI/IMO'gTI/I FE(];)M/;:T UuecKo Bubnmorexa [JOK
p p https://m.edsoo.ru/cd174a10
ONTUKU
74 CKOpOCTh CBeTa ¥ MeTO/Ibl ee bubmoteka LIOK
HU3MepeHus https://m.edsoo.ru/f32aab06
bubnuoreka IIOK
75 HWCIIepCUsi CBeTa
A p https://m.edsoo.ru/lel6cc6e
Bubnuoreka IIOK
76 WuTepdepeH1ys cBeTa 4

https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/60441359
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/bc2e55cd

Kor €peHTHbI€ UCTOYHUKHU. YcnoBus

bubmioreka LJOK

77 HabJ/roIeHrsi MaKCUMYMOB U
A Y https:/m.eds00.ru/c6416d48
MHWHUMYMOB
bubmioreka LJOK
78 Perrenve 3azjau
A https://m.edsoo.ru/3061de2b
bubmioreka LJOK
79 [IpymeHeHue epdepe
PHMeHeHHe MHTep(hepeHLn https://m.edsoo.ru/668edbc8
bubmoreka LJOK
80 a cBeTa
flnpaxiys ceet https://m.edsoo.ru/12ed04b5
81 [ndpakijoHHas peliéTka. Y cioBue bubmoteka LIOK
HabJTFOIeHus T/IaBHBIX MAaKCUIMYMOB https://m.edsoo.ru/f998d964
bub6 OK
82 PelieHue 3aau nomoreka I
https://m.edsoo.ru/d58c411a
a3 [ToriepeyHOCTHL CBETOBBLIX BOJIH. bubnuoreka LIOK
[Tonsipusanus ceeta https://m.edsoo.ru/e9890fe9
bub6 OK
84 Pemienue 3aau nomvorexa L|
https://m.edsoo.ru/c56c8158
85 CaeToBbIe sIB/IeHUs] B IPUPO/ie Bubmiorexa IOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o006111eH1Ee ¥ CHCTeMaTH3alI[s bubmmoreka LIOK
3HaHUM o TeMe "OnTHKa" https://m.edsoo.ru/8a14748b
87 KoHTtponbHast paboTa o Teme bubmiorteka LJOK
«OrnTuka» https://m.edsoo.ru/82315dd4
['paHuLbl NPUMEHUMOCTU
a8 K/IaCCUYeCKOM MeXaHWKH. 3aKOHbI Bbubmoteka LIOK
3/IEKTPOAUHAMUKU Y IPUHLAT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJIbHOCTH
89 [TocTynatsl crieljuasbHON TeOpUU bubmoteka LIOK



https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/c6416d48

OTHOCHUTEJ/IbBHOCTH

https://m.edsoo.ru/c56f05cb

[TpocTpaHCTBeHHO-BpeMeHHOU
uHTepBa. [Ipeobpa3oBanus JlopeHia.
YcnoBue NpUUMHHOCTH.

bubmoreka IIOK

90
OTHOCUTENBHOCTb OZJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/j/ieHrie BpEMEHU U COKpalljeHue
JUTUHBI
91 OHeprusi U UMNyJibC PeISTUBUCTCKON bubmoreka LIOK
YaCTULIBI https://m.edsoo.ru/853a64fc
CBs13b MaCChI C S5HEpryuen u
92 HMMITY/TbCOM Pe/ISITUBUCTCKOU UaCTHULIbI Bubmiorexa OK
y P Het. https://m.edsoo.ru/b6258ffa
OHeprus MoKos
93 PaBHOBecHOe Terj10Boe U3nyuyeHue Bubmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmoreka IIOK
94 3akoH cMmeleHvst BrvHa
B https://m.edsoo.ru/1c5ff752
o5 I'mnore3a M. I1yaHKa 0 KBaHTax. Bbubmoteka LIOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmoreka IIOK
96 OHeprus U UMITyJ/bC (POTOHA
P yme d https://m.edsoo.ru/7fb307ec
97 doto3ddext. OnbiThl A. T'. bubmoteka LIOK
CrosnetoBa. 3akoHbI (oTO3QdeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DVHILITeHHA JJ1s
. i bubmoteka LIOK
98 ¢dorosddekra. "KpacHas rpaHuLia
https://m.edsoo.ru/01ef4556
dotorddekra
99 [Hasnenue cseta. OnbiTel I1. H. bubmioreka LJOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BonHOBBIE CBOMCTBA YaCTHL] bubnuoreka LIOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
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https://m.edsoo.ru/853a64fc
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https://m.edsoo.ru/f59cfcec

Bonnsl e bpoiins. [JnvHa BoJHBI fie

bubmioreka LJOK

101 bporiist 1 pasmepe! 06]1&1CTH https://m.edsoo.ru/5df8bafl
JIOKa/U3aLyy JBKYILeNCs YaCTULIbI
102 K . bubmiorteka LJOK
OpHyCKy/IAPHO-BOTHOBOM AyaI3M https://m.edsoo.ru/8ccab62a
103 Jdudpakius 51eKTPOHOB Ha Bbubmioreka LIOK
KpHUCTa/J1IaX https://m.edsoo.ru/30dbal8c
Cnemduka usmepeHu B MUKPOMHUPE.
104 C i P - P . ﬁp bubmoreka IIOK
O?THomeHHH HEoTIpeAe/IerHoCTe https://m.edsoo.ru/65783dec
[etizenbepra
bubmoreka IIOK
105 Pemervie rpagueckux 3anad https://m.edsoo.ru/e70195bd
, Bbubmoteka LIOK
106 Pernerye pacyeTHRIX 3a7a4 https://m.edsoo.ru/ee9b3182
KonTposbHas paboTa 1o TeMam:
107 "0 P CTOI?' R bubnuoreka IIOK
CHOBB{J » OPTYCKYJIAPHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM Ayanusm"
OnbITHI 10 UCCJ/IeJOBAHHIO CTPOEHUS
108 - A " pr " bubmoreka IIOK
4TOMA. 7 LIAHETApHAA MOAGIE aToMa https://m.eds00.ru/312b750a
Pesepdopaa
bubmoreka IIOK
109 Mocrynatel bopa https://m.edsoo.ru/404dfa9a
110 Buabl cnektpoB. CrieKTp ypOBHel bubmoreka IIOK
3Hepruu aToMa BoZopoJa https://m.edsoo.ru/cf74b11a
11 CrioHTaHHOe U BBIHY K eHHOe bubmoteka LIOK
WU3JIy4YeHue CcBeTa https://m.edsoo.ru/f945d85c
112 Jlazep Bbubmoteka LIOK



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
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https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
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https://m.edsoo.ru/2288a0c4

113

HyknonHast Mogesib siipa
[etizenbepra-lBaHeHKO. 3apsi| U
MaccoBoe YuciIo szpa. M30Torbl.
PaiioakTHBHOCTD

bubnuoreka IIOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJ0aKTUBHOIO pacriaja.
CBolicTBa MOHM3UPYIOLLIErO
U3nyuyeHus. Bausinue
PaZiIMOaKTUBHOCTH Ha >KUBble
opraHusMmsl. Jlosumerpus

bubmmoreka IIOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SnepHbie cunbl. JedeKT Macch spa.
AnepHble peakyyy. fepHble
peakTtopsl. [IpobeMbl yripaB/isieMoro
TepPMOsIIepHOIO CHHTe3a.
OKOJIOTUYeCKUe acrieKThbl pa3BUTHUSA
s1ePHOM SHepreTUKU

bubmoreka IIOK
https://m.edsoo.ru/ff1758d0

116

MeTo/ibl perucTpanuu u

nccjaegoBaHus 3JIEMEHTAPHBIX UdCTHLI.

dyH/1aMeHTa/IbHble B3aUMO/IeCTBUSI.
baproHbl, Me30HbI U JIEITOHBI.
[TpencraBnenue o CTaHAapTHOM
Mozienn. KBapk-ritooHHast Mozie/b
aZlpOHOB

bubmoreka IIOK
https://m.edsoo.ru/1ac08a5b

117

®du3uka 3a nipeesnamMu CTaHAAPTHOM
Mozienu. TémMHast MaTepyst U TEMHas
sHeprusi. EAUHCTBO (r3nueckoit
KapTHUHBbI MUPa

bubmoreka IIOK
https://m.edsoo.ru/c026fd37

118

OTarbl pa3BUTHUS aCTPOHOMUH.

bubmoreka LIOK



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/2288a0c4

3HaueHHe dCTPOHOMHHU

https://m.edsoo.ru/ad73e145

HPI/IMEHI/IMOCTL 3dKOHOB (1)I/IBI/IKI/I AJId
00BbsICHEeHUS MMpHUpOAbl KOCMHUYECKHX

bubmoreka IIOK

119
00BeKTOB. MeTo/jbl aCTPOHOMUYECKUX https://m.edsoo.ru/39c44028
HcciieloBaHUM
CoBpemeHHbIe OIITHYeCKre
120 TeJIeCKOIIbI, paji0Te/1eCKOIbI Bubmorexa OK
» Paj ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTpOHOMHUS
Bup 3Bé3nHoro Heba. Co3Be3zys,
i bubmoteka LIOK
121 sIpKye 3BE3/bl, IJIaHeTbl, UX BUAUMOE
https://m.edsoo.ru/aac588eb
JIBIDKEHe
ConHeuHas cuctema. CosHile.
bubmoreka LJOK
122 ConHeyHast akTUBHOCTb. VICTOUHUK
B https://m.edsoo.ru/22748eb4
sHepruu CoJiHLa U 3BE3]
3BE3/1bl, IX OCHOBHbIE
123 XapaKTepUCTUKU. [JuarpamMmma Bubmmorexa [JOK
| P P o p . https://m.edsoo.ru/42169944
CIIeKTpa/IbHbIM K/1aCC — CBEeTUMOCTh
124 3Be3/ibl I7IaBHOM MOC/Ie/loBaTeIbHOCTH Bubmmorexa [JOK
A h https://m.edsoo.ru/b3cb766¢c
BHyTpeHHee cTpoeHue 3BE3].
125 CoBpeMeHHbIe TIpe/iCTaB/IeHUs O bubmiorteka LJOK
MPOUCXOXKAEHUH U 3Bo/IIoLMM CostHLa https://m.edsoo.ru/d09da494
Y 3BE3/]. JTamnbl JKU3HU 3BE3]
Mneunbiii [Tyt — Haina ['anakTuka.
126 Tunbl ranakTuk. Y€pHbIe IbIPbI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
sipax rajJakThK
127 Bcenennas. Paciimpenve BeeneHHoM. bubnuoreka LIOK

3akoH Xab6sa. Teopust bosbitioro

https://m.edsoo.ru/3dbdf0d?2
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B3DLIBd. PenukToBOE H3j1y4yeHure

128

MacinrabHasi cTpyKTypa BcesieHHO.
MerTtarasiakTvka

bubmoreka IIOK
https://m.edsoo.ru/ce234633

129

HepemiéHHbie mpo6ieMbl aCTPOHOMHU

bubmoreka IIOK
https://m.edsoo.ru/d37d9ffe

130

®u3rueCKUil MPakKTUKYM T10 TeMe
"MccnenoBanvie MarHUTHOTO T10J1S1
MOCTOSTHHBIX MarHUTOB'" WUH
"UccnenoBaHue CBOMCTB
(heppoMarHeTUKoOB" WU
"UccnenoBanue JeicTBUS
MOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

bubmoreka IIOK
https://m.edsoo.ru/67361aef

131

dusnyeckuil MpakTUKyM 110 TeMe
"N3mepenue cuibl AMriepa” i
"M3yueHue 3aBUCMMOCTH CUJIbI
AMIiepa OT CUJIbI TOKA" YUIU
"OnpejeneHyie MarHUTHOM MHAYKIUU
Ha OCHOBe U3MepeHus Cy/bl AMriepa”

bubmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

®u3nMueCKUil NPakTUKYM 110 TeMe
"NccnenoBanue siBeHUs
3/1eKTPOMarHUTHOM UHAYKLUKU'' WU
"Ornpejenenye UHAYKLMU BUXPEBOIO
MarHuTHOrO T0Jig"

https://m.edsoo.ru/c36658da

133

dusnyecKuii MPakTUKyM 110 TeMe
"NccnenoBaHue siBeHUS
camouHAYKIMK'" 1K "COopKa Mozieu
3/1eKTPOMAarHUTHOI 0 reHeparopa”

bubmoreka LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/ce234633

134

du3nyecKuii MPakTUKyM 10 TeMe
"M3mepeHue neproia CBOOOAHBIX
KosiebaHU HUTSIHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

bubnuoreka IIOK
https://m.edsoo.ru/5d159d35

135

dusnyeckuii MpakTUKyM IO TeMe
"[Ipeobpa3oBaHue SHEPTHH B
MIPY>KUHHOM MasiTHUKe"

bubmoreka IIOK
https://m.edsoo.ru/a28026bd

136

dusnyecKuil MpakTUKyM 10 TeMe
"ccnenoBaHve repeMeHHOr0 TOKa
yepes 110C/1e0BaTe/IbHO COeZJUHEHHbBIe
KOH/IeHCaTop, KaTyLIKy U pe3ucTop"”
win "VccnenoBaHue paboThI
VCTOYHUKOB CBETa B LIeNU
[lepeMeHHOro Toka"

bubmoreka IIOK
https://m.edsoo.ru/89dc2d90

137

dusnyeckuil MPpakTUKyM 10 TeMe
"M3yueHue napameTpoB 3ByKOBOU
BOJ/IHBI"

bubmoreka IIOK
https://m.edsoo.ru/b100661a

138

®uU3MUeCKU NPAaKTUKYM T10 TeMe
"M3MepeHue 1oKasareJisi pejioMJ/IeHHs
crekna" wiu "[lonyueHue
1300pa)keHusI B CHICTEMeE U3 IJIOCKOTO
3epKasa 1 JIMH3bI"

bubmoreka LIOK
https://m.edsoo.ru/42569eal

139

®u3nyeckuii MpakTUKyM 10 TeMe
"WccnenoBanre 3aBUCMMOCTH
(OKyCHOT0 pacCTOsIHUS OT BelljeCTBa
(Ha mprMepe XXUAKUX JIUH3)" WIn
"V3MepeHure OKYyCHOTO pacCTOSIHUS
paccenBaroIUX JIMH3"

bubmoteka LIOK
https://m.edsoo.ru/b879fb3f

140

®u3nyeckuil MpakTUKyM 10 TeMe

bubmoreka LIOK



https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/5d159d35

"Habmonenve audpakiyu,
vHTepdepeH1MU U TI0JIIpr3aliuu
cBeta"

https://m.edsoo.ru/8b7ac737

141

dusnyeckuil MPpakTUKyM 10 TeMe
"OrnpejeneHue UMILyJ/IbCa U SHEPTUU
PeNIATUBUCTCKUX YacTuL (T10
¢doTorpadusiM TPeKOB 3apsHKEHHBIX
YyaCTUL] B MAarHUTHOM T1071e)"

bubmoreka IIOK
https://m.edsoo.ru/63756c47

142

dusnyeckuii MpakTUKyM 110 TeMe
"N3mepenue nocrossHHOM [11aHka Ha
OCHOBe UccieoBaHus Pporosddexra”
wnmu "UcciegoBaHre 3aBUCUMOCTH
CUJIbI TOKa Yepe3 CBeTOAUO, OT
HanpspKeHus "

bubmoreka IIOK
https://m.edsoo.ru/eb916£f82

143

dusnyeckuil MPpakTUKyM 10 TeMe
"NccnenoBanue crieKTpa
pa3pe’KeHHOr0 aTOMapHOro BOJ0po/ia
Y U3MepeHHe NoCcTostHHOU Puzibepra”

bubmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

dusnyeCcKuil MPakTUKyM 110 TeMe
"HccnenoBanue pafiioakTUBHOIO
¢oHa c ucrnoab30BaHKEM Jj03UMeTpa”
win "M3yueHue norsioieHus 6era-
YyacCTuL| aJIFOMAHUEM"

bubmoreka IIOK
https://m.edsoo.ru/c3dabe6e

145

Ou3NUeCKUH MPAKTUKYM I10 TEMe
"Habsromenust 3Bé3qH0r0 Heba
HEeBOOPY>KEHHBIM IJIa30M C
WCTI0/Tb30BaHHUEM KOMITBFOTEPHBIX
TIPUJIOKEHUH JI71S OTIpeZiesIeHUsT
T10J10)KeHUsT HeOeCHBIX 00bEKTOB Ha

bubmoreka IIOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/1072021e
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KOHKPETHYIO /1aTy: OCHOBHbIE
co3Be3ivsi CeBepHOTO MOMYLLIAPUS U
sipkue 3Bé3zpl" uiau "HabmoaeHus B
Teneckorn JIyHbl, MylaHeT, TyMaHHOCTeu
1 3BE3HBIX CKOTIIEHUH"

O06006111eH1Ee ¥ cCTeMaTH3al[s
3HaHWU. Posib (M3KKU U aCTPOHOMUH B

. N bubnuoreka LIOK
146 5KOHOMHUECKOM, TeXHOJIOTHUEeCKOH,
N . https://m.edsoo.ru/ad6ddeed
coLManbHOW U 3TUYEeCKOU cepax
JlesiTeIbHOCTU uesioBeKa
O06o011IeHMe U CHCTeMAaTH3alUs
147 3HaHUW. Posib 1 MecTo PU3UKKU U bubmoreka IIOK
aCTPOHOMUH B COBPEMEHHOM HayuHOM https://m.edsoo.ru/18f19f7c
KapTHHe MUpa
O06o011IeHME U CHCTeMAaTH3al[Us
3HaHUM. Posb pusnueckoii Teopuu B
(hopMHpOBaHUY TIPe/ICTaBIeHUN O
148 (h131ueCcKOi KapTHHe MUpa, MeCTO Bubmorexa [JOK
o P Pa, https://m.edsoo.ru/e7d400f4
(bu31UeCcKoil KapTHUHBI MUpPa B 00ITIEM
psily COBpEMEeHHBIX eCTeCTBeHHO-
Hay4HbIX Mpe/ICTaB/IeHU O PUPO/ie
149 O6o01eHre ¥ cucTeMaTH3arys bubmoteka LIOK
3HaHUM 1o TeMe "KrHemaTuka" https://m.edsoo.ru/b032fc4b
150 O06o0111eHMe U CUCTeMaTH3alUs bubmmoreka LIOK
3HaHUM o TeMe "KrHemaTuka" https://m.edsoo.ru/4e31b507
151 O06o006111eHMEe ¥ CHCTeMaTH3al[s bubnuoreka LIOK
3HaHUU 110 TeMe "[IluHamuKa" https://m.edsoo.ru/2dfbafc5
152 O60011IeHIEe ¥ CHCTEMATH3ALIUS Bubnmoreka LIOK



https://m.edsoo.ru/2dfbafc5
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3HaHUM 1o TeMe "CTaTHKa TBep0ro
Tesa"

https://m.edsoo.ru/3cca482e

O06o011IeHMEe U CHCTeMAaTH3al[Us

153 3HaHUM 10 TeMe "3aKOHbI COXpaHeHUsI Brbmorexa LOK
. P https://m.edsoo.ru/32a4d1a0
B MeXaHUKe
O06o011IeHMEe U CUCTeMAaTH3al[Us
154 3HaHUM Mo TeMe "OCHOBBI Brbmorexa OK
" " https://m.edsoo.ru/ed440ca8
MOJIEKY/ISIPHO-KUHETUUeCKON Teopun
O06o006111eH1Ee ¥ CHCTeMaTH3al[UsT
o " bubmoteka LIOK
155 3HaHUU 110 TeMe "TepMoguHaMuKa.
https://m.edsoo.ru/c63f7c10
TeruioBble MalIMHbBL"
O06o006111eH1Ee ¥ CCTeMaTH3al[s
156 3HaHWUU M0 TeMe "ArperaTHble bubmoteka LIOK
cocTosiHuA BeljecTBa. @a3oBbie https://m.edsoo.ru/1d36b5b1
repexofnl"
O06o006111eH1Ee ¥ CCTeMaTH3al[Hs
157 3HaHWH Mo TeMe "DJIeKTpUUecKoe Bubmorexa OK
N P https://m.edsoo.ru/3bf0def9
nose
O06o006111eHMe ¥ cUCTeMaTH3alLs
158 3HaHul 1o Teme "[10CTOSIHHBIM bubmorexa OK
o " https://m.edsoo.ru/71453ee6
3/IeKTPUYECKUI TOK
O06o011IeHMe U CHCTeMAaTH3alUs
159 3HaHUM 1o TeMe "TOKM B pa3/IMUHbIX Brbmorea LOK
. P https://m.edsoo.ru/3d40077a
cpezax
160 O06o006111eHMe ¥ CHCTeMaTH3al[sT bubmoreka LIOK
3HaHUH 110 TeMe "MarHutHoe moJie" https://m.edsoo.ru/3b4c06ae
161 Pe3epBHbIil ypok. O00061eHre 1 bubmoreka IIOK

CHCTeMaTu3aluda 3HAHMII 110 TemMe

https://m.edsoo.ru/053e2248



https://m.edsoo.ru/053e2248
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https://m.edsoo.ru/3bf0def9
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"OneKTpoMarHuTHasi UHAYKLUs"

Pe3sepBHbIN ypok. O60011IeHre 1

162 CHCTeMaTH3al[1sl 3HaHUM 110 TemMe Bubmorexa [JOK
u https://m.edsoo.ru/d6310bfd
"MexaHuueckre KonebaHus"
Pe3sepBHbIi ypok. O60611IeHre 1
163 CI/ICTIe)MaTI/IBz pI/IH 3HaH1/11§1u 10 TeMe Bubmiorexa OK
| i | https://m.edsoo.ru/5e2bb83d
OneKTpoMarHUTHbBIE KoJiebaHust
Pe3epBHbIii ypok. Ob061eHre 1
164 CHCTeMaTH3al[ysl 3HaHUU 110 TemMe bubmoreka LIOK
"MexaHnyeckue 1 371eKTpOMarHuTHbIe https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBHbIi ypok. O0001IeH1E 1
P P EH bubmoreka LJOK
165 CHCTeMaTH3alys 3HaHUM 110 TeMe
https://m.edsoo.ru/52ad1603
"Onruka"
Pe3epBHbIii ypok. O00011IeH1Ee U
P P ]u'u bubmioreka LJOK
166 crcTeMaTH3allys 3HaHUM 110 TeMe
https://m.edsoo.ru/5bec1c65
"OcHosel CTO"
Pe3epBHbIii ypok. O600111eH1E U
167 CI/ICTEMaTI/IBz pI/IH 3HaHHI‘§Iu 10 TeMe bubmmorexa [JOK
I . https://m.edsoo.ru/f7¢59d38
"KoprycKy/IipHO-BOJTHOBOU Ayanusm"
Pe3sepBHbIH ypok. O60011IeHre 1
168 CI/ICTIe)MaTI/B;, pI/IH :<:HaH1/n‘/'LIu 10 TemMe Bubmmorexa [JOK
| i | https://m.edsoo.ru/1£511654
®dusrka aTtoma
Pe3sepBHbIi ypok. O60011IeHrEe 1
169 cucTeMaTH3alys 3HaHUM 110 TeMe Bbubmoteka LIOK
"®u3uKa aTOMHOI0 s/ipa U https://m.edsoo.ru/905¢c5ce0
3/1eMeHTapHbIX YyacTuLl"
170 Pe3epBHbIi ypok. O606IeHre 1 Bbubnuoreka IIOK
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cucTeMaTr3alys 3HaHU 110 TeMe
"DneMeHTbI aCTPOPU3NKKU"

https://m.edsoo.ru/2bffb94c

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16
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ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBPA30BATE/IbHOM ITPOI'PAMMBI10 K/TACC

Kop,
MpoBepPsIeMOro
pe3yJibTara

10.1

IIpoBepsieMble MpeMeTHbIE pPe3y/IbTaThl 0CBOEHHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/JHero o001ero 00pa3oBaHus

[emoHCTpUpOBaTh Ha MpUMepax pojib U MecTo (PU3MKK B (DOPMUPOBAHUU
COBPEMEHHOW HayuHOW KapTHHbI MUPa, B Pa3BUTUH COBPEMEHHOW TeXHHKU
Y TeXHOJIOTUM, B MPAaKTUUECKOU [1eATe/TbHOCTH JIFO/ler

10.2

YuuThiBaTh TPaHULIBI TIPUMEHEHHUs H3yUeHHbIX (U3NUeCKUX MOJesei:
MaTepHasibHasi TOUKa, MHepILhaabHasl CUCTeMa OTCUéTa, abCOMIOTHO TBEP/0€e
TeJI0, UJlea/bHbIN ra3; MOJIe/Id CTPOEHUs ra30B, KUAKOCTeN U TBEPABIX Tel,
TOYEUHbIH 2/IeKTPUUeCKUM 3apsifi — TIPU pellieHuH (GU3uUyecKux 3a7iau

10.3

Pacrio3HaBaTh du3nuecKre siBjieHus (MPOLeCcChl) U 0OBACHATL WX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKY/ISIPHO-KUHETUUECKO TEeOpUM CTPOEeHUs
BelleCTBa M 3JIeKTPOJVMHAMUKW: paBHOMEDHOE U DPaBHOYCKOPEHHOE
NpsSIMOJIMHEHOe [IBIDKeHHe, CBOOOZHOe TMajieHue TeJl, JIBWKeHWe TI0
OKDY)XHOCTH, WHEpIUsi, B3auMozeilcTBue Tes; Auddys3us, OGpoyHOBCKOe
JIBIDKEHHe, CTPOeHHe >XKUJKOCTel U TBEPABIX Tes, U3MeHeHHe 00bEéMa Ter
MpU HarpeBaHuM (OX/JaKZEeHWW), TeIUIOBOe paBHOBeCHe, HCIapeHue,
KOH/IeHCallysl, TI/IaB/ieHre, KpUCTa/IU3alusi, KAeHre, BJIaXKHOCTh BO3/yXa,
TIOBBILLIEHUE /IaB/IeHUs ra3a MU ero HarpeBaHUM B 3aKPbITOM COCY/ie, CBSI3b
MeX/ly TlapaMeTpaMy COCTOSIHHMSI ra3a B M30IpoLeccax; 37eKTpu3alius Ter,
B3aMMO/IEMCTBYE 3apsI0B

10.4

OnuceiBaTh MexaHUUeCKoe ABW)KeHUe, WCIO0Jb3ysl (PU3nyecKre BeTUUUHbI:
KOOp/JuHaTa, MyTh, NlepeMelljeHre, CKOPOCTb, YCKOPeHHe, Macca Tesa, CUa,
WMITy/IbC ~Te/la, KWHeTHMYecKasi »SHeprus, IoTeHLuarbHas >SHeprus,
MexaHWueckasi paboTa, MexaHWYeCKas MOIIHOCTb; TIPU  OMKUCAHUU
MPaBWIbHO TPAaKTOBaTh (M3UUECKWM CMBICA MCMOIb3yeMbIX BeIUUWH, UX
o0003HauUeHWss W eAWHUI[bI, HAXOAUTb (POPMYJIbI, CBSI3bIBAIOLME AAHHYHO
(hr3nuecKyro BeJIMUKHY C APYTUMU BeJTMUMHAMU

10.5

OnuceiBaTh U3y4yeHHbIe TeIJIOBble CBOMCTBA Tel W TeIUIOBbIE SIBJIEHUS,
WCTonb3ys (hr3uyeckrie BeJTMUWHBIL: JaB/ieHUe ra3a, TemMriepaTypa, CpeHsis
KUHEeTHUecKast SHeprus Xa0THUECKOT0 JIBYDKEHUST MOJIEKY/I,
CpefHeKBa/[paTUYHasE  CKOPOCTb  MOJIEKYJl,  KOJIMYeCTBO  TeTUIOTHI,
BHYTDeHHsIsi dHeprusi, pabora rasa, KO3(Q(UIMEHT T0Je3HOTO [1eHCTBUS
TETJIOBOTO JIBUTaTeJIsl; TIPH OMUCAHWU TPAaBWIbHO TPAKTOBaTh (PU3MUECKHIA
CMBIC/T WCTIONIb3yEeMbIX BeIMUYMH, WX 0003HAaUeHUS W eJUHUIIbI, HaXOJWUThb
(dhopMysbl, CBSI3bIBAIOIIME [AHHYIO (DU3UUECKYI0 BEJIMUMHY C APYTHMH
Be/TMUMHAM

10.6

OnuceiBaTh HU3y4YeHHbIe JJIEKTpHUYECKHEe CBOMCTBa BeleCTBa n




3/1IeKTpUYecKre sIBjieHUs (MpOoLiecChl), UCIONb3ysd (U3UUYECKUe BeTUUHHBI:
3/1IeKTPUYECKUI  3apsi[i, 3/eKTpUYeckoe TI0Jjie, HAIpPSKEHHOCTb IO,
MOTeHLMas, pa3HOCTh MOTEHLIMA/IOB; TIPU OMKCAaHUU MPaBUIbHO TPAKTOBATh
(bu3rMyecKuii CMBIC/T UCTIO/Ib3YeMbIX BeJIMUMH, UX 0003HaUeHHUsI U eJJUHULIbI;
yKasbIBaTb (DOpMyJbl, CBs3bIBAOLIME [aHHYI0 (U3UYECKYH0 BeIMUHHY C
JPYTMMU BeJTMUMHaAMU

10.7

aHa/M3UpOBaTh (hr3UUecKre MPOLeCChl U SIBeHUs], UCTIO/b3ys (hU3nuecKre
3aKOHbI U TIPUHLIUTIBL: 3aKOH BCceMUpHOro Ttarotenus, I, II u III 3akoHBI
HbloTOHa, 3aKOH COXpaHeHUs MeXaHW4eCKOW SHepruu, 3aKOH COXpaHeHUs
VMITy/IbCa, TPUHLMI  CYNeprio3suliud Cuj, T[PUHLUI  PaBHONPAaBUS
VMHepLa/bHbIX CUCTEM OTCUéTa; MOJIeKY/IIPHO-KUHETUYECKYH0 TeOpUI0
CTPOEHMsI BeLleCTBa, TIa30Bble 3aKOHbI, CBSA3b CpeJHeld KUHEeTUUeCKOu
SHEPTrMU TEeTUIOBOTO [BIDKEHHSI MOJIEKY/ C abCOJTFOTHOM TemriepaTypow,
MepBbld 3aKOH TepMOJWHAMHUKH; 3aKOH COXpaHEHUsI 3/1eKTPUUecKOro
3apsifia, 3akoH KysioHa; TIpU 5TOM pas3iuuaTh C/I0BeCHYH0 (hOpPMYyIUPOBKY
3aKOHa, ero MaTeMaTHUeCKoe BBIDa)KEHHWe W yCJIOBUs (TpaHUIbI, 001aCcTH)
MIPUMEHHUMOCTH

10.8

OOBSICHATL OCHOBHBbIE TIDUHLMIMBI I€WCTBUS MalllMH, TPUOOPOB U
TEXHUUYEeCKUX  YCTPOMCTB; pa3nuyaTh yCJoOBUS UX  0e30macHOTro
WCIT0/1b30BaHKsI B TIOBCEIHEBHOM >KU3HU

10.9

BLITIOSTHATE  9KCTIEpUMEHTBI TI0 HCC/IeJOBaHUI0 (DU3UUYECKUX SIBJIEHUN U
TIPOLIECCOB C MCTIOIb30BaHKEM TPSIMbIX Y KOCBEHHBIX U3MepPeHH; IpU 3TOM
(dbopmynupoBath TpobsieMy (3aauy) U TMIOTe3y yueOHOTO 3KCIepUMeHTa,
cobupaTh YCTAaHOBKY M3 TIPe/JIO’KeHHOTO 000pYy/10BaHMsI, TIPOBOAUTD OTIBIT
1 GOpMyIMPOBATh BHIBOAbI

10.10

OCYLL[ECTBJIHTL MpsAMbieé U KOCBEHHbIE H3MEPEHUSA CI)I/I3I/I‘—IECKI/IX BeJIM4YKH,
Ipru 3TOM BBI6I/IpaTB ONTHUMAa/ILHBIM CII0C00 HU3MepeHHsa W HCII0/Ib30BATh
H3BeCTHbIe MeTOAbl OLI€HKKN HOFPEUJHOCTEﬁ I/I3Mep6HI/Iﬁ

10.11

WccnenoBaTh  3aBUCMMOCTA  MeXAY  (PU3MUECKUMU  BeJIMYMHAMHU  C
WCI0/Ib30BaHMeM TIPSMbIX W3MepeHuH; Tpu 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (UKCUpPOBaTh  pe3yabTaThbl  TIOJyUeHHOW  3aBUCHUMOCTHU
(bU3MUeCKUX BEeMUMH B BHUe Tabnuil U TpaduKoB, ZejaTb BLIBOJBI TI0
pe3yJ/ibTaTaM UCC/Ie0BaHus

10.12

CobnrofaTh npaBmsia 6€30MacHOro Tpy/ja Mpy MPOBeIeHUH UCC/IeJOBAHUH B
pamKax yueOHOro 3KCriepuMeHTa, yueOHO-UCCIe0BaTe/TbCKOM U IPOEKTHOM
JIeSITeIbHOCTH  C  WCIIO/Ib30BaHUEM  HM3MEpPUTENbHbIX  YCTPOMCTB U
nabopaTOpHOTO 000PYI0BaHMS

10.13

Pemath pacuéTHble 3a/lauM C SIBHO 3aJlaHHON (DU3UUeCKOl Mo/ienbto,
WCI0/1b3ysl r3nuecKre 3aKOHbI U MPUHIUIBI; HA OCHOBE aHa/iu3a yC/I0BUS
3a/laud BbIOMpATh (U3UUECKYIO MOJIe/Tb, BBIZIEISATh (U3NUECKHEe BEJTAUNHEI
U (opmysbl, HeoOXogUMBIE /i €€ peIlleHusi, MPOBOJUTh PACUETHI U
OLIeHWBATh PeasibHOCTh MOTyYeHHOT 0 3HaueHUsl (PU3nuecKoi Be/TMUKHBI




10.14

Pemiatb KaueCTBeHHbIe 3ajauu: BBLICTPAUBaTh JIOTUYeCKH
HerpOTHBOPEUMBYIO 1IeMOUKY pPAacCyKJeHH! C Oropod Ha U3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (pr3nUecKre siBJIeHust

10.15

Wcrosb30BaTh  MpPW  pellleHWHd  y4eOHbIX — 33lad  COBPEMEHHbIe
vHpOpMalLlMOHHbIE  TEeXHOJOTWW  JJii  TIOMCKA, CTPYKTYPUPOBAHUS,
VHTeprnpeTaliyd U Tpe/CTaBieHusi yuyeOHOW U  Hay4HO-TIOMYJISIPHOMN
WHpOpPMaLMK, TIOJYYeHHOM U3 pa3/UyHbIX WMCTOUHUKOB; KPUTUUYECKU
aHa/IM3UPOBAaTh MOTy4YaeMyto HH(OPMaLKIO

10.16

[TpuBOAUTL IPUMEPHI BK/IaZia POCCUHCKUX U 3apy0eKHbIX YUEHbIX-(PU3UKOB
B pasBUTHe HayKW, OOBSICHEHWE TIPOL[ECCOB OKPY)KAlolLlero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH

10.17

Wcrnonb30BaTh TeOPeTUYECKUE 3HAHUS IO (U3MKe B TIOBCEAHEBHOW KU3HU
oy obecrieueHust Oe30macHOCTM TIpH  oOpamieHWd C rpubopaMu U
TEXHUUYECKMMH yCTPOWCTBAaMH, /i1 COXPAHEHUsI 3/I0POBbsI U COOJIFO/IeHUS
HOPM 3KO0JIOTHUEeCKOT0 NOBe/IeHHsI B OKPY Katollel cpefie

10.18

PaboTaTh B TpyIe C BBIMOJHEHHEM pa3/MUHBIX COL[HA/BHBIX pOJIeH,
T/IaHUPOBaTh PabOTy TpyMIbl, PAalMOHAIBHO pacrpefiesisiTh 003aHHOCTH U
TJIaHUPOBaTh JIeITe/IbHOCTb B HECTAHJAPTHBIX CHUTYalUsX, afleKBaTHO
OlLIEHWBaTh BK/I3[l KaXJOr0 W3 YYaCTHUKOB TPYMIbI B  peIlleHue
paccMaTpyBaeMoi po0IeMbI

11 KJTACC

Kopg,
MpoBepseMoro
pe3yJbTara

11.1

IIpoBepsiemble nIpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNSI OCHOBHOU
o0pa3oBaTe/IbHOM MPOrpaMMBbI Cpe/Hero o01ero 00pa3oBaHus

leMOHCTPUPOBATh Ha MpUMepax poJib U MeCTo (PU3MKU B (POPMHUPOBAHUU
COBpeMeHHOW Hay4YHOU KapTUHbI MUPa, B Pa3BUTUM COBPeMEHHOW TeXHUKU
U TeXHOJIOTUM, B TPaKTUYeCKOU [edaTe/lbHOCTU JIIOeH, L|eJIOCTHOCTb U
e/IMHCTBO (PM3MYeCKON KapTUHBI MUpa

11.2

YuuTLIBaTh FpaHUlIbI TIDpUMEHEHHSA H3YUEHHbIX Cl)I/IBI/IIJECKI/IX MOAEHEﬁI
TOUEUHBIN BJIEKTpI/I‘—IECKI/Iﬁ 3apdl, SAepHad MOJe/Ib daTOMa, HYK/IOHHad
MOJeJ/Ib aTOMHOT'O sA/ipa ITPpXU pellIeHrnn Cl)I/I3I/I‘—IECKI/IX 3aa4

11.3

Pacrio3HaBaTh Gu3nuecKye siBieHus (MPO1[ecChl) U 00BSICHATL UX Ha OCHOBE
3aKOHOB  JIEKTPOJIMHAMUKA U  KBaHTOBOW (DM3UKHU: 3jIeKTpUUecKas
TPOBOAMMOCTh, TeTIOBOe, CBETOBOE, XWMHUUYECKOe, MarHUTHOe [eHCTBUS
TOKa, B3aUMO/[eliCTBHEe MAarHWUTOB, JIeKTPOMarHUTHasi UHYKIUs, JelCTBre
MarHUTHOTO TIOJIA HAa TPOBOJHUK C TOKOM U JABWKYIIUNCSA 3aps/,
3/IeKTPOMarHUTHbIE KosiebaHus u BOJIHBI, TIPSIMOJTUHEeHOe
pacripocTpaHeHWe CBeTa, OTpa)keHWe, TMpesioM/ieHre, WHTep(epeHLusl,
nudpakiys U Moaspu3alsi CBeTa, AMCIepPCUsi CBeTa, (POTO3IeKTpUUeCKUi




3¢ dexT (hoToaddekT), cBeTOBOE JaB/eHHe, BOSHUKHOBEHUe JIMHeNUaToro
CreKTpa  aToMa  BOJOPOJiA,  eCTeCTBeHHasi UM HUCKYCCTBeHHas
Pa/IM0aKTUBHOCTh

114

OnuchiBaTh U3yueHHbIe CBOMCTBA BelljeCTBa (3/7eKTpUUYECKHe, MarHUTHEIE,
OINTHUYeCKWe, 3MeKTPUUeCKyr) TPOBOJUMOCTb pa3/UyHbIX Cpefll) U
3/IeKTPOMarHuTHble  siBjieHUs  (TIpOLieCChbl),  UCIOJb3ys  (pu3MuecKue
BeJIMYMHBI: 3JIEKTPUUYECKUN 3apsi]], CUJla TOKa, 3JIeKTpPUUecKoe HarpsbKeHue,
3/IeKTpUYeCcKOoe COTIPOTHB/IeHHe, pa3HOCTh ToTeHIManoB, JD/C, paboTta
TOKa, WHAYKLUSI MarHUTHOrO moJjsi, cuna Awmmepa, cuia JlopeHua,
VH/AYKTUBHOCTb KaTyILIKW, SHEPTHsl 37IeKTPUUECKOTO M MarHUTHOTO TI0JieH,
Mepyo/; U Yactora KosiebaHui B KosiebaTellbHOM KOHTYpe, 3apsifi U Cuja
TOKA B TIpollecce TapMOHHWYECKMX 3JeKTPOMarHWTHBIX KoseOaHUM,
(oKycHOe paccTossHWe U OINTHYecKass Cujaa JIMH3bl; [P OMUCAHUU
MPaBWIbHO TPAaKTOBaTh (M3UUECKWM CMBICI MCMO/b3yeMbIX BeIUUWH, HUX
0003HauUeHUs W eJUHMILIbI; YKa3bIBaTb (HOPMYJIbI, CBSI3bIBAIOIIME AAHHYHO
(hr3nuecKyro BeJIMUKHY C APYTMMU BeJTMUMHAMU

11.5

OnuceiBaTh U3y4yeHHble KBaHTOBble $SIBJIEHWS W IIPOLIECChI, WCIO/b3Ys
(hu3ryeckrie BeJIMYMHBL: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI
Y yYacToTa CBeTa, SHeprusi M WMIy/JbC ()OTOHA, Mepuoj Mosypacnazja,
SHeprusl CBSI3M aTOMHBIX sJep; NPU ONMCAHWUM [PaBW/IBHO TPaKTOBAaTh
¢bu3nUeCcKUii CMBIC/T UCTI0/Ib3yeMBIX BEJIMUMH, UX 0003HaUeHUs U eIMHULIBI;
yKasplBaTb ()OPMyJIbl, CBSI3bIBAlOILMe [AaHHYIO (PU3MUECKYH0 BEJIWYHMHY C
JPYTMMH BeJIMUMHAMU, BBIYMC/IATH 3HaUeHne (M3u4eCKOi BeJTMUMHbI

11.6

Amnanu3vpoBaTh u3MUeCcKre TIPOLeCcChl U sIBJIeHUS], UCTIONb3Ys PU3nuecKue
3aKOHbl M TIPUHLMIIBL: 3akoH OMa, 3aKOHBI TI0C/e/JOBaTebHOTO U
rapa’siie/lbHOTO COeZIMHeHUs TIPOBOTHUKOB, 3aKOH [I>koysst — JleHIla, 3aKOH
3JIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO paclpoCTPaHeHUs
CBeTa, 3aKOHbI OTPa)KeHHUSI CBETA, 3aKOHBI MPeJIOMJIeHUsI CBeTa, YpaBHEHHe
OuiHinTeliHa A orosddekTa, 3aKOH COXpaHEHHs SHEPrUM, 3aKOH
COXpaHeHUsI UMITYJIbCa, 3aKOH COXPaHEHHs 3JIeKTPUUYeCKOTO 3apsi/ia, 3aKOH
COXpaHeHWss MacCOBOTO YHCJIa, MOCTyiaThl bopa, 3aKOH paiiOaKTUBHOTO
pacrazia; Mpyd 3TOM pa3/IdyaTh CAOBECHYIO (POPMY/MPOBKY 3aKOHA, €ro
MaTeMaTHUeCKoe  BbIpaXeHWe W yoIoBUS  (rpaHWibl,  006/acTi)
TIPUMEHUMOCTH

11.7

OrnpeziesiAiTb  HampaB/eHWe BeKTOpa MWHAYKLUM MAarHWTHOTO  MOJS
TMPOBOJHHUKA C TOKOM, CU/Ibl AMIiepa U CUibl JIopeHija

11.8

CTpouTh ¥ OMMCHIBAaTH H300pakeHWe, CO3/j[aBaeMoe TUIOCKUM 3epKajioM,
TOHKOM JIMH30U

11.9

BLITIOSTHATE  9KCTIEpUMEHTBI TI0 WCC/IeJOBaHUI0 (U3UUYECKUX SIBJIEHUN U
TIPOLIeCCOB C UCITO/Ib30BAaHUEM TIPSIMBIX M KOCBEHHBIX U3MepPeHUH; TIPU 3TOM
dhopmynupoBath npobemy (3ajady) U rUroTe3y yueOHOro 3KCIiepUMEHTa,
cobupaTh YCTaHOBKY M3 TIPe//I0}KeHHOr0 000pY/I0BaHUs], TIPOBOJUTEL OTBIT
¥ OpPMYJ/IMPOBaTh BHIBO/IBI




11.10

Ocyl1ecTBIATh MpsiMble U KOCBEeHHbIe U3MepeHUst (U3NUeCKUX BeUYMH;
TpYM 3TOM BbIOMpATh ONTHUMAJbHBIA COCOO U3MepeHUsi U MCII0/Ib30BaTh
W3BeCTHbIe MeTO/Ibl OL|€HKHU MOTrPelHOCTel u3MepeHui

11.11

WccnenoBath 3aBUCMMOCTH  (DM3UUECKUX BEIUUMH C UCIOIb30BaHUEM
MPSIMBIX M3MEpPEeHUM; NpY 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHMPOBAaTh
pe3y/bTaThl MOAYYEHHOM 3aBUCUMOCTM (PU3MUeCKUX BeJWYMH B BHU/JE
Tab/mLl ¥ rpadUKoB, /lenaTh BLIBOABI 110 pe3y/bTaTaM HCC/iel0BaHUs

11.12

CobntofaTh mpaBuia 6€30MacHOro Tpy/ja Mpy MPOBeIeHUH UCC/IeJOBAHUH B
pamKax yueOHOro 3KCIiepuMeHTa, yueOHO-UCCIe0BaTe/TbCKOM U TIPOEKTHOM
JIeSITeIbHOCTH  C  WCIIO/Ib30BaHUEM  H3MEpPUTENbHbIX  YCTPOMCTB U
nabopaTOpHOTO 000PY/I0BAHMS

11.13

Pemmath pacuéTHble 3a/lauM C sIBHO 3aJlaHHON (DU3MUeCKON Mo/ienbto,
WCI0/b3ysl r3nuecKre 3aKOHbI U MPUHIUIBI; HA OCHOBe aHa/iu3a yC/I0BUS
3a/laud BbIOMpATh (U3UUECKYIO MOJE/b, BBIZEISATh (GU3UUECKHEe BEJTAUNHEI
U (opmysbl, HeoOXOAUMBIE [jii €€ peIlleHusi, MPOBOJUTh PACUETHI U
OLIeHHMBATh PeaibHOCTh MOTyYeHHOT 0 3HaueHUsl (PU3nuecKoi BeTMUHHBI

11.14

Pemathb KaueCTBeHHbIe 3a/lauu: BBICTParBaTh JIOTUYeCKU
HEeNpPOTHBOPEUMBYIO LIEMIOYKY pPacCy>K[eHUHd C OIMOpOod Ha H3yueHHbIe
3aKOHbI, 3aKOHOMEPHOCTU U (pU3MUeCcKye sIBlIeHUs

11.15

Ucriosp30BaTh  MpW  pellleHWH  y4eOHbIX  33lad  COBpEMeHHbIe
VHGOpPMAaLlMOHHblEe  TEeXHOJOTWK  [JJi1  TIOMCKA, CTPYKTYPUPOBaHW,
VHTepIIpeTallid Y TIPe/ICTaB/AeHHs] y4eOHOM ¥  HAY4YHO-TIOMY/ISIPHOM
vHpOpMalMY, TOJYYEeHHOM U3 pas/MyHbIX MCTOUHUKOB; KPUTUUYECKU
aHa/IM3MPOBAaTh 0/IyyaeMyto MH(POPMaL1Io

11.16

OOBSICHATh TIPUHLUIMBI JeMCTBUS MalllMH, TIPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3vuaTh YC/IOBUST WX 0e30MacHOTO UCIO/Ib30BaHUS B
MOBCEeJHEBHOU >KU3HU

11.17

[TpyBOAWTE TIPUMeEPHI BK/IaJla POCCUNCKUX 1 3apyOeKHBIX YUEHBIX-(U3UKOB
B pa3BUTHe HaykKu, B OOBsICHEHHWE TIPOLIeCCOB OKPY)KAKOLET0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUN

11.18

Hcrosb30BaTh TeOpeTUYECKUE 3HAHUS M0 (U3MKe B MOBCEIHEBHOMN >KU3HU
st obecrieueHusi Oe3omacHOCTH mpu  obpamjeHWH C npubopamyd U
TeXHUUYECKUMH YCTPOMCTBaMM, J/IsI COXpaHeHUsl 3[j0POBbsi U COOJIHOZIeHUS
HOPM 5KOJIOTHUeCKOTr0 T0Be/|eHHs] B OKPY»Katolleil cpefie

11.19

PaboTaTh B Trpymre C BBIMOJHEHHWEM Pa3/MUHBIX COIMAIBHBIX pOJIeH,
TM/IaHUPOBaTh PabOTy TPyMIbl, PallMOHAIBHO pacrpeziesTh 00A3aHHOCTH U
T7IaHUPOBaTh [IeITeIbHOCThL B HECTaHAAPTHBIX CUTYyalUsiX, a/[eKBaTHO
OLIeHMBATh BK/IQJ Ka)XAOrO0 U3 YUaCTHUKOB TPYIIbI B  pelleHue
paccMaTpuBaeMoi Mpo6ieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop Kop npoBepsiemoro

pa3jesia 3/IeMeéHTa

HpOBepHEMbIe 3JIEMEHTDI CO/i€PKaHUA

OU3NKA 1 METO/JbI HAYUYHOI'O IIO3HAHUA

1.1

®usrka — Hayka o mpupoge. HayuHble MeTO[bI
TI03HaHMS OKpY’Karolero Myupa. Posnb skcnieprmMeHTa
Y TeOopudM B TIpoLjecce II03HAHUS IPUPOJBI.
OKcreprMeHT B (u3rKe

1.2

MopenvpoBaHue (bu3nyecKrx SIBJIEHUM u
npoueccoB. Hayunble runoresel. ®usuyeckue
3aKOHbl M TeOpWU. ['paHulbl TNPUMEHUMOCTU
¢usnyeckux 3akoHOB. [IpUHIMIT COOTBETCTBUSL.
Poib u wMecto ¢usuku B (HOpMUPOBAHUU
COBPEMEHHOM  HAyUYHOM  KapTHMHbI  MHUpa, B
MPaKTUYeCKOH /1eTeIbHOCTH JIFo/eit

MEXAHHKA

###PartHKUUHEMATUKA

2.1.1

MexaHnuueckoe  aBwKeHrve.  OTHOCHUTE/IBHOCTb
MexaHU4yeckoro JwkeHus. (CucremMa OTCUéTa.
TpaekTopus

2.1.2

[lepemerienrie, CKOpOCTb (CpeAHsii  CKOPOCTb,
MTHOBEHHasi CKOPOCTh) M YCKOPEeHHe MaTepHa/IbHOU
TOUKH, WX MPOEKIIMA Ha OCU CUCTEMbI KOOP/WHAT.
Crno>keHre TiepeMelleHHH 1 CI0’KeHWe CKOPOCTeH

2.1

2.1.3

PaBHOMepHOe U paBHOYCKOpPEHHOe MPsIMOJIMHENHHOe
OBwKeHue. ['padmky 3aBUCMMOCTM KOOP/MHAT,
CKOPOCTH, YCKOpeHHsl, MyTH U T[epeMeleHus
MaTepuasbHON TOUKU OT BpeMeHH!

2.1.4

CBoboziHOe TiafieHre. Y cKopeHre CBOOOHOTO
najIeHust

2.1.5

KpuBonuHetliHoe JIBUKeHUe. PaBHOMEpHOE
[IBIDKEHMe MaTepuarbHONW TOUKU MO OKPY)KHOCTH.
Yr/i0Basi CKOpPOCTb, JIMHeWHasi CKOpoCTh. [lepuoa u
yactoTa. LleHTpoCTpeMUTe/IbLHOE YCKOPEeHUe

2.1.6

TexHuueckue YCTpOﬁCTBaI CIIMgoMeTp, [ABH)KEHHEe
CHaps40B, LelTHbIe U peMEHHLIe Tiepeaddyn

2.1.7

[TpakTrueckue paboThl. V3mepeHre MrHOBEHHOMU




cKopocTH. McciemoBaHre COOTHOLLUEHUSI MEXIY
My TAMU, TIPONIeHHBIMU TesI0M 3a
roc/ie/ioBaTe/lbHble paBHbIE MPOMEXYTKU BpEMEHU
MpU PaBHOYCKOPEHHOM [IB)KEHHWH C HaualbHOMN
CKOPOCTBIO, paBHOW HyJ/0. VI3yueHue [JBIKEHUS
1IapyKa B BSI3KOW >XUAKOCTU. VI3yueHue JBHKEHUS
Tesia, OpPOIIeHHOT0 TOPHU30HTATBEHO

2.2

##H#Part##H# IVNHAMUKA

2.2.1

[MpuHuun oTtHocuTenbHOCTA ['anunesi. [lepBbiit
3aK0H HbroToHa. IHepLManbHble CUCTeMbl OTCUETa

2.2.2

Macca tena. Cusa. [IpyHLMI CynIeprio3ULiuu CU

2.2.3

Btopoii 3akoH HeloTOHa /151 MaTepuaibHOM TOUKH B
vHepLManbHOU cucteme otcuéra (MCO). Tperuit
3akoH Hbl0TOHa [I71s1 MaTepuaibHbIX TOUeK

2.2.4

3aKOH BCeMHUpHOro TsroteHus. Cuia TSDKeCTH.
ITepBas kKocMuueckasi CKOPOCThb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKeHHUs1 U cuia TpeHus mokosi. Kosdduuuent
TpeHus. Cuia CONpOTUB/IEHUS NPU JBWKEHUU Tesia
B )KU/IKOCTH WU ra3e

2.2.7

[MocTynaresibHO® W BpalllaTeJbHOE  [IBIDKEHHE
abCoJIIOTHO TBEP/OTO Tejla

2.2.8

MoMeHT Cuabl OTHOCUTE/JBHO OCH BpalljeHus.
[Ineyo cuibl. Yc10BUs paBHOBeCUs TBEPAOIrO Teja B
nco

2.2.9

TexHUueCKre yCTPOMCTBA: MOIIUITHUKY, IBU)KEHUE
WCKYCCTBEHHbBIX CITyTHUKOB

2.2.10

[TpakThueckrie paboTbl. M3yueHWe JBMDKEHUS
Opycka 10 HaK/JIOHHOM TJIOCKOCTU TI0J, [iefCTBHeM
HeCKOJbKUX Cuil. VccnenoBaHye 3aBUCUMOCTU CHUIT
yIIPYroCTH, BO3HUKAWIIUX B JedopmMupyemon
MpYy>KWHE W pe3WHOBOM o0Opasiie, OT BeJUUMHBI WX
nedopmanuu. McciegoBaHve yCIOBUM paBHOBeCHS
TBEDP/IOTO TeJla, UMEFOIIero 0Ch BpalljeHus

2.3

###Par###3AKOHDBI COXPAHEHUA B MEXAHUKE

2.3.1

WUmmysieCc  MarepuasibHOM — TOYKHM,  CHCTEMBI
MaTepyabHBIX ToueK. VIMITy/IbC CH/TbI U U3MeHeHue
MMITy/IbCa TeJla

2.3.2

3akoH coxpaHeHus umimyabca B MICO. PeakTuBHOE
JIBIDKeHUe




2.3.3 PaboTa cusbl
2.3.4 MOoI1IHOCTB CUJIBI
535 KuHeTnyeckasi SHeprusi MaTepuaJbHOW TOUKH.
o Teopemao KUHETHUECKOH SHePTruu
ITorenumanwHast sHeprus. IloTeHIMabHas SHEPTUS
936 yIpyro nehopMHUpOBaHHOMN TIPY>KUHBI.
o [MoTeHrManbpHasE SHEPTHs Tesla BOJM3U MTOBEPXHOCTU
3emsn
[ToTeHLManbHbIe ¥ HeMOTeHLMaIbHble CU/bl. CBSI3b
937 paboThl HeMNOTeHLMaNbHbIX CHAT C W3MeHeHHeM
o MeXaHUUeCKOM 5SHePrMd CUCTeMbI Tel. 3aKOH
COXpaHeHH!s1 MeXaHUUeCKOM SHepruu
2.3.8 Yrpyrue v Heyrpyrve CTOJIKHOBEHUS
239 TexHuueckre  yCTpOWCTBa:  [JBIDKEHHe  paker,
o BOZIOMET, KOTlep, MPY’>KWHHBIA MTUCTOJIET
[MpakTrueckue paboTel. Vi3yueHre CBSI3U CKOpPOCTei
5310 Teql TIpYM Heynpyrom ygape. VcciemoBaHve CBS3U

paboTel CUBI C UW3MeHeHHeM MeXaHWYeCKOU
5HepruM Tesna

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA
#i#Par###OCHOBBI MOJIEKYJIAPHO-KMHETMYECKOW TEOPUN

OcHOBHbIE TI0JI0)KeHHsI MOJIEKYJISIPHO-

311 KWHeTUYeCKOW Teopud. BpOyHOBCKOe [BUKeHUe.
Ouddysus. XapakTep ABM>KeHUS] U B3aUMO/IeUCTBUS
YyacTUL] Bell[eCcTBa
Mogenyd CTpoeHusi ra3oB, XXUAKOCTENM U TBEPABIX

3.1.2 TeJl U OObSICHEHHE CBOMCTB BEI[eCTBA HAa OCHOBE
3TUX MoJenen

313 Macca MOJIEKYJI. KonnuecTBo BelllecTBa.
[TocrosinHast ABorazpo

3.1 314 TeruioBoe  paBHOBecue. Temrieparypa U = eé

usMmepenue. [IIkana remmneparyp Llenbcus
Mopene wupeanbHoro rasa. OCHOBHOe ypaBHeHHe

3.1.5 MOJIEKY/ISIPHO-KUHETUUECKOW TeopuM UZeasbHOro
rasa
AbcomoTHasi TemriepaTypa Kak Mepa CpejHei

3.1.6 KUHETUYeCKOM 9JHepruyd TeIIOBOrO ABWKeHUSs
vactuy rasa. [llkana temmneparyp KenbBrHa

317 YpaBHeHnue KanelipoHa — MeHeneeBa. 3akoH
HanbToHa

3.1.8 ["a3oBbIe 3akOHBI. M30mpoLiecch! B WjeabHOM rase ¢




TIOCTOSIHHBIM KOJIMUeCTBOM Bell[ecTBa: H30TepMma,
M30xopa, n3obapa

3.1.9

TexHHUUeCKHE YCTPOMCTBA: TeEpMOMETP, GapomMeTp

3.1.10

[MpakTrueckue paboTel. V3MepeHre Macchl BO3ayxa
B KJIACCHOM KOMHare. VccnenoBaHue 3aBUCMMOCTU
MeXy IapaMeTpaMy COCTOSIHUSL —pa3pekeHHOro
rasa

3.2

OCHOBbI TEPMOJVNHAMUKHA

3.2.1

TepmogvHamMuueckast cucTema. BuyTpennsis
SHeprusi TePMOJWHAMUUECKOW CHUCTeMbI U CIIOCOOBI
e€ U3MeHeHUs

3.2.2

KosmnyectBo TeruioThl U paboTta. BHyTpeHHsis
3Heprusi 0JHOATOMHOI0 HieaTbHOT0 rasa

3.2.3

Buzbt Teruionepesaun: TET/IONPOBO/IHOCTb,
KOHBEKLUs, U3ayuyeHWe. TeroéMKoCTb — Tena.
YnenbHas — TeIUIOEMKOCTb — BeljecTBa.  Pacuér
KOJIMYeCTBa TeIJIOThI TP Teriornepezaue

3.2.4

[TepBbli 3aKOH TepMoAUHAMUKH. [IpumeHeHUe
MepBOro 3aKOHa TePMOJMHAMMKHU K H30IMpOLIeCCaM.
I'pacdmueckast uHTepripeTalyst paboThI rasa

3.2.5

TerioBele  mammwmHbl.  [IpyuHUUNBI  AeMCTBUSA
TeTUIOBBIX MaiH. IIpeoOpa3oBaHusi 3HEPruM B
TeIVIOBbIX MaluMHax. Ko3dduiueHT mnosesHoro
nerictBus (ganee — KIT/1) TeryioBoi MaiivHbl. LUk
KapHo u ero KII/]

3.2.6

Bropoii 3akoH TepMoguHamMHuKH. HeobpatumocTtb
npoueccos B Impupoge. TersioBble ABUraTeNN.
OKosioruyeckyre 1pobeMsl TEIJIOHEPTeTHKU

3.2.7

TexHUuecKre YCTPOMCTBA: JBUraTe/lb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOJUTbHUK, KOHJUI[UOHED

3.2.8

[TpakThueckre paboTel. VI3MepeHue  yZe/lbHOM
TEIJIOEMKOCTH

3.3

###Par###AT'PE['ATHBIE COCTOAHMA BEIHIECBA. ®A30BbBIE

I[TEPEXO/IbI

3.3.1

[Tapoobpa3oBanre U KoHAeHcalus. VcriapeHue u
KWTleHWe. YJienbHash TelyioTa TapooOpa3oBaHUs.
3aBUCUMOCTh TeMIepaTypbl KUTIEHHUS OT JIaB/IeHus

3.3.2

AOGcosroTHast 1 OTHOCHTeE/TbHAST BIAYKHOCTb BO3/lyXa.
Hacpiiennsiv nap

3.3.3

Teépgoe Teno. Kpucramnuueckue u amopdHbie
Tesa. AHU30TPOIMs CBOWMCTB KpUCTa/IoB. JKuzakue




KPpHUCTAJIJIbI. COBPEM@HHBIE MaTepHaJibl

[InaBnenue n KPpHUCTAJ/IJIN3dllU. Y,Z[eJ'ILHaH TerioTa

3.34
riaBienust. Cy6umarust
3.3.5 YpaBHeHHe TeryioBoro banaHca
TexHuueckue yCTPOICTBaA: TUTPOMETP u
336 TICUXPOMeTp, KaJIOpUMeTp, TeXHOJIOTUU IOTyUYeHHUst
o COBPEMEHHBIX  MaTepuajioB, B TOM  UHCJIe
HaHOMaTepHuasoB, U HAHOTEXHOJIOTUU
337 [TpakTHueckrie paboThl. M3MepeHHe BIAYKHOCTH
o BO3[yXa
4 SJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA
411 OnekTpu3anysa Tesl. OJIEKTPUYeCKUM 3apsf. /[lBa
o BH/IA SIEKTPHUECKHUX 3apsiiOB
4.1.2 IIpoBOAHUKY, AUIEKTPUKY U TTOYIPOBOJHUKU
4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUYECKOro 3apsijia
4.1.4 B3aumogeiicTBue 3apsoB. 3akoH KysoHa
OeKTpuyeckKoe rose. HarnpsokéHHOCTB
4.1.5 JIeKTpUYecKoro rmnovis. IIpuHIun cyneprnosuiuu.
JIuHUM HanpsPKEHHOCTU 371eKTPUYECKOT0 MO
416 Pabota cun 3/1eKTPOCTaTUYeCKOI 0 TOJIS1.
o [ToreHrmasn. Pa3HOCTH MOTEHL[MA/IOB
a1 [IpoBOJHUKM U  [JUSJIEKTPUKU B  IIOCTOSTHHOM
4.1.7 3/IeKTPUUYECKOM rioJie. duanektpuyeckas
TIPOHULIAEMOCTh
OnekTpoémKocTb. KoHzeHcaTop. D/1eKTPOEMKOCTb
4.1.8 TJIOCKOTO KOHJ|eHCAaTopa. OJOHEeprusi 3apsiKeHHOro
KOH/leHcaTopa
TexHuueckre yCTPOUCTBa: 3/1eKTPOCKOTT,
419 3/1eKTPOMeETP, 3/1eKTpoCTaThyecKas 3aluTa,
3a3eM/ieHWe  37eKTPOrnpubOpoOB,  KOH/EHCaTop,
KCEepPOKC, CTPYMHBIN NIPUHTEP
4.1.10 [TpakTHueckue paboThI. V3mepenue
o 5JIEKTPOEMKOCTH KOH/IeHCaTopa
###Par##H#TIOCTOAHHBIN SJIEKTPUUECKU TOK. TOKU B PA3JTMUHBIX
CPEOAX
4 Ycnosus CylLleCTBOBaHUS TOCTOSIHHOTO
' 4.2.1 3/IeKTPUUECKOro Toka. Mctounnku Toka. Cuia Toka.
[TocTOSAHHBIN TOK
4.2.2 Hanpspkenue. 3akoH Oma fij1s1 yuacTKa Lenu




4.2.3

BJ'IEKTPI/I‘-IECKOE COTIpOTHUBJIEHHE. y,ELEJ'IBHOG
COTIPpOTHUBJIEHHE BELIECTBA

4.2.4

HOCJIE,E[OB&TQJIBHOE, Mapa/uiejibHOe, CMe€IIdHHOe
coeJrHeHWEe ITPOBOJHUKOB

4.2.5

Pabora 3/eKTpHUeCKOro TOKa. 3akoH J[koyns —
JleHija

4.2.6

MOH_[HOCTI) 3JIEKTPHUYECKOI'0 TOKd

4.2.7

37eKTPOJBWXKyIlass cuna (ganee — O3OC) wu
BHyTpeHHee COMNpOTHB/eHWe WCTOUHMKA TOKa.
3aKkoH Oma ISt TIO/THOM (3aMKHYTOM)
3/1eKTpUYeckoi 1erny. KopoTkoe 3aMbIKaHMe

4.2.8

ONeKTpOHHasi TPOBOAUMOCTb TBEPABIX MeETasl/IOoB.
3aBUCHMOCTb  COTPOTUB/IEHUS  MeTa/uUIoB  OT
Temrepatypbl. CBepXIIPOBOAUMOCTh

4.2.9

OnekTpuuyeckMii TOK B  Bakyyme. (CBolicTBa
3/IeKTPOHHBIX [TyYKOB

4.2.10

[MonynpoBoguvku. CoOCTBeHHass ¥ TpUMeCHas
MPOBOAMMOCTD TOIYNIPOBOAHUKOB. CBOWCTBa p-n
niepexo/ia. [TomynpoBoiHUKOBEIE IPHUOOPHI

4.2.11

ONeKTpUYeCKrum TOK B 3/7IeKTPO/IUTAX.
DJIEKTPOJIMTUYeCKas AUCCoLMaLys. DNeKTPO/In3

4.2.12

OneKTpuuecKud TOK B razax. CamMoCTOSITe/TbHbIN U
HeCcaMOCTOSITe/IbHBIN  pa3psi[. PasnuuHble TUIIbI
CaMOoCTOATe/IbHOrO paspsaga. Mosnus. [1nasma

4.2.13

TexHUUYECKHEe YCTPOMCTBA: aMIiepMeTp, BOJBTMETD,
peocTaT, UCTOUHHMKH TOKA, 3JIeKTPOHArpeBaTe/bHbIe
TpubOopHI, 3/IEKTPOOCBETHUTE/TbHBIE puOOpkI,
TEPMOMETD COTIPOTUBJIEHUS, BaKyyMHbBIA U0/,
TEPMHCTOPbI U boTope3ucTophl,
TIOTyTIPOBO/IHUKOBBIN /INO/], Ta/IbBAHUKA

4.2.14

[MpakTuyeckue paboThl. M3ydyeHHe CMeIIaHHOTO
COeJIJHeHUS Pe3UCTOPOB.

N3mepenne OIC WCTOYHMKA TOKAa W €ro
BHYTPEHHEr0 COTIPOTHB/IEHUSI. Habnronenue
3/1eKTpOJIM3a

11 KJTACC




Kop Koanposepsiemoro
IIpoBepsiemMble 3/IeMeHTHI CO/iepP)KaHHUsA
pa3jena 3j1eMeHTa
4 SJIEKTPOAMHAMUKA
###Par###MATHUTHOE I1OJIE. SJIEKTPOMATHUTHAA MHAYKOUA
431 [TocTosiHHbBIE MarHuThl. B3aumopeiictBue
o MOCTOSIHHBIX MarHUTOB
MarauTHoe T10/ie. BeKTOp MarHUTHON WHAYKLIUH.
430 [MpuHIUN  Cyreprnosvuuyy. JIMHUM MarHUTHOM
o WHAYKUUU. KapTyHa TMHUI MarHUTHOM WHAYKLUU
T10J151 IOCTOSIHHBIX MarHUTOB
MarsuTHoe T1osie TIPOBOJHHKA C TOKOM. KapTuHa
JUHUWA TOJs1 JJIMHHOTO TIPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOI'0 KOJIbLIEBOT'O TPOBOJHKKA, KaTyIIKU C
TokKOM. OmbIT  Opcresa.  B3aumopeiicTBue
TPOBO/IHUKOB C TOKOM
4.3.4 Cuia Amriepa, eé MOZyJ/Ib U HarlpaBJieHHe
Cuna JlopeHua, eé MoAy/nb W Harpab/eHHe.
4.3.5 [IBv>KeHHe 3apshKeHHOM YacCTHLbl B OJHOPOJHOM
MarHUTHOM rosie. Pabota cusiel JIopeHija
4.3.6 SIBneHne 371eKTPOMarHUTHOW MHAYKLIMN
43 4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLIAN
' 43.8 OAC wuHAYKUUU. 3aKOH 3/IeKTPOMarHUTHOU
o unayKLyy dapajest
BuxpeBoe snekrpuueckoe nosie. 3C MHAYKLMY B
4.3.9 [IPOBOJHMKE, [BWKYLUEMCSl IIOCTyIlaTeJbHO B
OJJHOPO/IHOM MarHMWTHOM I10J1e
4.3.10 IIpaBuo JleHua
4311 NupaykTUBHOCTE. fIB/eHue camouHaykumu. I[C
o CAMOUHYKILN
4.3.12 DHePrus MarHATHOTO MOJIST KaTyIIKU C TOKOM
4.3.13 OJIEKTPOMarHUTHOe Tiojie
TexHUuecKre yCTPOMCTBA: MOCTOSTHHbIE MarHUTHI,
4.3.14 3/IeKTPOMAarHUThI, 3/IeKTPOJBUraTe/lb, YCKOPUTEIU
3/1eMeHTapHbIX YaCTHULl, THAYKLMOHHAS [1eYb
[TpakTueckue paboThl. VI3yueHWe MarHUTHOTO
T0JIs1 KaTyLIKU C TOKOM. MccnenoBanue [ielCTBUS
4.3.15 [IOCTOSHHOI'O MarHuTa Ha paMKy C TOKOM.

UccnenoBanue ABJICHUSA 3J1eKTPOMAarHuTHOU
UHAYKLUU

KOJIEBAHNA 1 BOJIHBI




5.1

##HPart#MEX AHNYECKUE N1 DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHasi cuctema. CBoOOHbIe KOoebaHusl.
FapmoHuueckue Kosebanus. Ilepuos, wacTora,
amMIuiTyia u ¢asa Konebanui

5.1.2

[Ipy>KMHHBIN MasgTHUK. MaTemMaTHyeCKUi MasiTHUK

5.1.3

YpaBHeHHe rapMOHUYEeCKHX KosiebaHNH.
KuHemaTtrnyeckoen  AvHaMUYecKoe  OIMCaHUe
KosiebaTesTbHOTO JBYKEHHST

5.1.4

[TpeBpaijeHrie 5HePrUM TNpU TapMOHHUYECKUX
Konebanusix. CBsI3b  aMIUVIMTYABl  KOJIeOaHWM
WCXO/IHOW BeIMUMHBI C aMIUIUTy/iaMu KojiebaHMit
€€ CKOpOCTU U YCKOpeHUs

5.1.5

KonebaTenbHbIi KOHTYP. CBobo/HbIE
3/IEKTDOMAarHUTHbIe  KO/Ie0aHUsI B HZeaTbHOM
KosiebaTeslbHOM ~ KOHType.  AHA/lOTHS  MEXIY
MeXaHUYeCKUMU U 3/IEKTPOMAarHUTHbIMHU
KonebanusimMu. ®opmyna TomcoHa

5.1.6

3aKoH COXpPpdaHEHUSA  SHeprui B  HUA€d/IbHOM
KoJiebaTeTbHOM KOHTYpe

5.1.7

BrIHyXIeHHbIe MexaHUYecKue KoJ1e0aHus.
Pe3onaHc. Pe3oHaHCHasi KpvBas. BBIHYX[eHHble
3/IeKTPOMarHuTHbIe KosebaHusl.

5.1.8

[TepemenHbIM TOK. CHHYCOW/abHbIN NTePeMEHHBbIN
TOK.

5.1.9

MOIIHOCTE NepeMeHHOro TOKa. AMIUIMTYJHOe U
JleNICTBYIOIIlee 3HaUeHWe CHJIbl TOKA U HallpsDKeHUs

5.1.10

Tpancdhopmarop. [IpousBoicTBO, Tiepefiaua |
notpebieHre 3/1eKTPUYECKOr SHEepryu.
OKOJIOTUUeCKHe  DUCKA T[pU  MPOU3BOJCTBE
3/1eKTPUYeCKOr SHEepruu. KynbeTypa
WCIIO/b30BaHUs 3JIeKTPO3HEPTUU B MOBCEAHEBHOMN
JKUA3HU

5.1.11

TexHuueckue yCTpOMCTBa: ceticmorpad,
3/IEKTPUYECKU 3BOHOK, JTMHUU 37IeKTporiepejau

5.1.12

[TpakTHUeckue paboThI. WccnenoBaHue
3aBUCUMOCTH TepHo/ia MaJbiX KojebaHuii Tpy3a Ha
HUTU OT [IMHBI HWUTH M MaccChl Tpy3a.
WccnenoBaHve TepeMeHHOTO TOKa B LeMU U3
1oc/ie/JoBaTe/lbHO  COeMHEHHBIX KOHJEeHCaTopa,
KaTyLIK{ U pe3ucTopa

5.2

##H#Part#H#MEXAHUYECKUE N DJIEKTPOMAI'HUTHBIE BOJIHBI




5.2.1

MexaHUueckue BOJIHBI, yCJIOBUS
pacripocTpaHeHusl. [Mepuog. CKopOoCTb
pacripocTpaHeHus U JI/IMHA BOJHBL. [lonepeuHbie U
TIPO/IOJIbHBIE BOJTHBI

5.2.2

###Par###  VHrepepeHuuss W audpakuus
MeXaHWYeCKHX BOJTH

5.2.3

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

5.2.4

O/IeKTPOMArHUTHbIe BOJIHBL. Y CJIOBUS W3/IyUYeHUs
3/IeKTPOMAarHUTHBIX BOJIH. B3auMHasg opueHTalus
BeKTOpPOB E, B 1 v B 3/1eKTPOMarHuTHOM BOJIHE B
BaKyyMe

5.2.5

CBoiCTBa 5/1IEKTPOMAarHUTHBIX BOJIH: OTPa’kKeHHe,
TIpejiIOMJ/IeHue, ToJIsipy3aLus, audpakuus,
nHTepdepeHMs. CKOPOCTb 3/71€KTPOMarHUTHBIX
BOJIH

5.2.6

[ITkana »>/IeKTPOMAarHUTHBIX BOMH. IIpuMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBbITY

5.2.7

[IpUHLMMBI ~ pafIuOCBS3M W TeJleBUJeHUS.
Papuosnokalyst. OneKTpOMarHWTHOe 3arpsisHeHue
OKpY’Karollleil cpefibl

5.2.8

Texnuueckue YCTPOMCTBa: MY3bIKaIbHbIe
UHCTPYMEHTHI, y/IbTpPa3BYKOBas [UAarHOCTHUKA B
TeXHUKe W MeJUL[MHe, pajap, paJUuONpPUEMHUK,
TeseBU30p, aHTeHHa, TeslepoH, CBY-neun

5.3

###Par###OIITUKA

5.3.1

[IpsiMo/iMHeliHOe  pacrpocTpaHeHWe CBeTa B
ofHOpozHOM cpeze. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTpa)kKeHUsI CBeTa.
[MTocTpoeHue n3006pa)keHUH B TJIOCKOM 3epKaJie

5.3.3

[Tpenomnenue cBeTa. 3aKOHBI PEIOM/IEHUS CBETaA.
AGCoMOTHBIN TIOKa3aTesb MpeioM/IeHu s

5.3.4

[TonHoe BHyTpeHHee oTpakeHuWe. IIpejenbHbIN
YTOJ1 IOJTHOTO BHYTPEHHEr0 OTpaXkeHust

5.3.5

Hucniepcus cBeta. CnokHbIN cocTaB 6esoro cBera.

LiBet

5.3.6

Cobwuparonjie ¥ pacceuBaroiiye JUH3bL. TOHKast
muH3a. POKyCHOe pacCTOsTHUe U ONTUYecKasl Cua
TOHKOW JimH3bL. [locTpoeHne w300pakeHU B
cobuparolMx ¥ paccerBarolux auH3ax. Popmyra
TOHKOM JIMH3BL. YBe/IMueHue, lapaeMoe JIMH301




Hpe,qenbl NMPpUMEHHUMOCTH FEOMeTqueCKOﬁ
OIITUKHU

5.3.7

Wntepdepeniiys cBeTa. KorepeHTHble HCTOYHUKHU.
YcnoBus Hab/roeHust MaKCHMYyMOB u
MUHUMYMOB B HHTep(epeHLIMOHHON KapTHhHEe OT
JIByX CHH(a3HbIX KOrepeHTHbIX UCTOYHUKOB

5.3.8

HOudpaxkuus cBeta. [dudpakijoHHass pelléTkKa.
YcnoBue HabMO/IeHNs T/IaBHBIX MaKCUMYMOB TIPU
rnajilecHid  MOHOXPOMaTUUeckoro  CBeTa  Ha
IU(PPaKLMOHHYIO PelI&TKY

5.3.9

5.3.10 [Tonspusanus ceeta

TexHuueckue YCTPOWCTBaA: OUKU, nyna,
£ 311 ¢oroanmnapar, NIPOEKLIMOHHbIN anrapar,
o MUKDOCKOII, Te/IeCKOIl, BOJIOKOHHAsl  OITHKa,

IU(paKLMOHHAs PelIeTKa, MOIpon/,

[TpakTHueckure paboThl. l3MepeHHWe TIOKa3aTesis
£ 312 TIpesIOMJIeHUSI. UccnepoBanue CBOWCTB
o u3o0pakeHuii B uH3ax. HabmogeHue aucnepcuu

CBeTa

BJIEMEHTBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

['paHuULIBI NIPUMEHUMOCTH K/IaCCUYeCKOn
MexaHUKH. [locTyaTel TeOpUY OTHOCUTE/BHOCTHU:
VHBapUaHTHOCTb MOJY/S CKOPOCTM CBeTa B
BaKyyMe, IPUHLUI OTHOCUTEIBHOCTU DUHILTEeHHA

6.1

OTHOCUTENBHOCTD OQHOBPEMEHHOCTH.

6.2
3amMe/jieHre BpeMeHU 1 COKpallleHUe [|JTMHbI

6.3 OHeprusi ¥ UMITy/IbC CBOOOZAHOM YaCTULIBI

CBsa3b MacCchl C DJHeprueli W HMMITY/IbCOM
6.4 CcBOOOIHOM YaCTHIbl. DHEPTHs TTOKOSI CBOOOJHOM
YACTHUILBI

KBAHTOBASA ®U3NKA

7.1

###Par###OJIEMEHTBI KBAHTOBOWM OITTUKA

®otoHbl. Dopmysna [lnaHka CBfI3M 3Hepruu
7.1.1 ¢doToHa C ero yacToTON. OHEprus U UMIIYJIbC
dboToHa

OTkpbITHE U UccaefoBaHue (GoTo3PdexTa. OnbIThI

7.1.2
A.T". CtoneroBa. 3akoHb! ¢poTo3(dekTa

YpaBHeHue ODuHIITeMHa A1 (oroaddekTa.

7.1.3
«KpacHasi rpanuiia» dhoto3ddekra

7.1.4 Hasnenue ceeta. OnbiThl I1.H. JlebeseBa

7.1.5 XUMHUecKoe /IelcTBYe CBeTa




7.1.6

TexHuueckue yCTpOMCTBa: ¢doTo371EMEHT,
¢doToaTurK, comHeuHast baTtapest, CBETOAUO]

7.2

CTPOEHUE ATOMA

7.2.1

Mogenb aroma TomcoHa. OnbiTel Pe3epdopa no
VCC/Ie[JOBaHUIO CTpoeHus atoma. [1nanerapHas
MoO/le/Ib aToMa

7.2.2

[Toctynatel bopa. W3nyueHue U IIOIJIOLLeHUE
(OTOHOB TIpY Tepexofie aToMa C OJHOTO YPOBHS
S5HepruM Ha Apyrou. Buper criektpoB. CnekTp
YPOBHeM 3Hepruy aToMa Bolopoja

7.2.3

BonHoBble cBoiicTBa yacTtul]. BomHbl e Bpoiins.
KopnyckynsipHo-BOMHOBOM Ayanu3M. dudpakiys
3JIEKTPOHOB Ha KPUCTaJIIax

7.2.4

CrioHTaHHOe ¥ BBIHY)KJEHHOe  H3/yueHue.
YCTpOHCTBO M MPUHLIMIT pabOTHI J1a3epa

7.2.5

TexHUUeCKHe YCTPONCTBA: CTeKTPaJbHBIA aHa/IN3
(cmekTpoCKor), a3ep, KBAHTOBbIN KOMITbIOTED

7.2.6

[IpakTHueckue paboThI. Habmopenue
JIMHeNYaToro CriekTpa

7.3

ATOMHOE A4OPO

7.3.1

MeTo/ibl Ha0JTI0/IeHUS u perucTpanuu
3/7IeMeHTapHbIX YaCTHI]

7.3.2

OTkpbITHE paguoakTuBHOCTH. OnbIThl Pe3epdopza
Mo  OmpeZie/ieHUI0 COCTaBa  Pa/IMOAKTHBHOTO
u3nyuenusi. CpoiictBa anb(da-, Oera-, ramma-
W3ny4yeHus. BausiHUe pajuoakTUBHOCTH Ha >KUBbIE
OpraHu3MbI

7.3.3

OTKpbITHe TpPOTOHa W HeWTpoHa. HykioHHas
Mogenb siipa ['eii3enOepra — lBaHeHKO. 3apsif
sapa. MaccoBoe uncio sifpa. M30Torsl

7.3.4

Anbda-pacriai. O/IeKTPOHHBIM W TO3UTPOHHBIN
Oeta-pacmag,. INamma-usnyueHue. 3aKoH
Pa/IM0aKTUBHOIO pacrasa

7.3.5

OHeprus CBSI3U HYKJIOHOB B szipe. flepHblie CUJBI.
Hedekt Macch!I spa

7.3.6

AnepHble peakuuu. [lesieHue U CUHTe3 szep

7.3.7

SnepHbiii  peakTop. TepMosiiepHbIM  CHHTe3.
[TpobieMbl ¥ TIePCIIEKTUBBI S/IEPHOW SHEPreTUKHU.
OKoJIoTHYeCcKre acreKThl 1epHOU YHepPTreTHKU

7.3.8

OneMeHTapHble 4acTULbl. OTKpbITHE II03UTPOHA.
dyHaMeHTa/IbHble B3aUMOJEHCTBUS




7.3.9

TexHuueckrde yCTpOWMCTBa: /I03UMeTp, Kamepa
BubcoHa, sifiepHbIil peakTop, aToMHast 6oM0a

7.3.10

[TpakTnueckue pabotel. MccnesoBaHue TpeKkoB
yacTuly (1o roToBeIM (poTOrpadusm)

SJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3gHoro Heba. Co3Be3aus, sipKue 3BE3[bI,
TJIaHEeThI, UX BUAUMOE [IBI)KEHHe

8.2

ConHeyHasi cucteMa. [lnaHeTbl 3eMHOH TDYIIIIbI.
[11aHeThI-TUTaHTbl ¥ UX CIYTHUKH, KapJIMKOBbIE
riagetsl. Masieie Testa CoTHeuHOH CUCTeMbI

8.3

Connue, ¢ortochepa u armocdepa. ConHeuHas
aKTUBHOCTb

8.4

Wcrounuk sHepryur CosHLa U 3BE3],

8.5

3BE3bl, UX OCHOBHbIE XapAaKTEPUCTUKHU: Macca,
CBETHUMOCTB, paauyc, TeMIiepaTypa, 150'¢
B3aMMOCBs3b. /luarpaMMa «CIeKTpabHbIN K/1acC —
CBETUMOCTb». 3BE31bI IJIaBHOM
MOC/Ie/I0BaTe/IbHOCTU. 3aBUCUMOCTh  «Macca —
CBETUMOCTb» JJ1s 3B€37] IJIaBHOU
10C/1e[l0BaTe/IbHOCTH

8.6

#H##Par###BHyTpeHHee CTpOeHue 3BE31.
CoBpemeHHbIe Tpe/iCTaB/IeHUsI O MPOUCXOKIEHUN
1 3BoJirOLMK CoJIHLIA U 3BE3/1. DTarlbl )KU3HU 3BE3]

8.7

Mneunsei Ilytes — Hawa I'anaktvka. CripanbHas
cTpyKTypa ['anakTuku, pacripesiesieHue 3B€3, rasa
v nbeuid. Ilonoxkenne u gaBwkeHue CosiHLIAa B
lanaktuke. I1nockas U cepryeckas oJCUCTEMbI
["anakTuky

8.8

Tumbl ranakTvK. PaguorasakTUKU W KBas3aphbl.
UépHble AbIPbI B siJpaxX rajJakTUK

8.9

Bcenennas. Paciivpenue BceneHHoW.  3akoH
Xab665a. Pa3beranue rasaktuk. Bo3pacT u paguyc
BcenenHoli, Teopusi Bosbiiioro B3peiBa. Mojenb
«ropsiueii BcenieHHO». PeTMKTOBOE U3TyueHre

8.10

MaciurabHas CTPYKTypa BcenenHoii.
MerTaranakTHKa. HepeiiéHHbie rpo6ieMbl
aCTPOHOMUU




TIIPOBEPSIEMBIE HA EI'D I10 ®U3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop
NMpPOBepPsAEMOro
TpeOoBaHUsA

IIpoBepsieMbie TPeOOBaHNSA K NMPeAMETHHIM pe3y/IbTaTaM 0CBOeHUs
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeIHero 001iero
ob0pa3oBaHus

1

CcdopMHUpPOBAaHHOCTb yMeHHWI pacrio3HaBaTh (u3HWUecKue SIBIeHHs

(TIporiecchl) U 0OBSCHSATh UX Ha OCHOBE M3yUeHHBIX 3aKOHOB

Bna,quHe OCHOBOIOJIar'alOIUMKA CbI/I3I/II—IECKI/IMI/I IIOHATUSAMU U

BE€/IMYNHAMH, XdPaKTEPU3YIOLNMHU (1)I/I3I/IIJECKI/IE MpoLeccel

CcdopMUpPOBAaHHOCTb  YMEHUM TPUMEHSTh 3aKOHbI K/IaCCHUYEeCKOH
MeXaHHUKH, MOJIEKY/ISIPHOM bu3MKU U TepPMOAUHAMUKH,
3/IeKTPOJVHAMHKH, KBAaHTOBOW (PU3UKW /IS aHa/mu3a U OObSCHEHHs
sIBIeHU MHUKDPOMHDA, MakpoMupa U Meramupa, pas3idyaTh YC/IO0BHUS
(rpaHuLbl, 06/1ACTH) IPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, TIOHUMATh
BceoOImMid xapakTtep (hyHAaMeHTabHBIX 3aKOHOB M OrPaHUUEHHOCTH
VICTIO/Ib30BaHUSl UYaCTHBIX 3aKOHOB; aHa/JM3UpPOBaTh (DU3NUECKUe
MpPOLIeCChl, ~ MCMO/b3ysl  OCHOBHbIE  TIOJIOXKEHWS, 3aKOHbl U

3dKOHOMEPHOCTHU

C(i)OpMI/IpOBaHHOCTB YME€HUA Ppa3/indaTb YC/JI0BUSA TIPUMEHHMMOCTH

Mozieneit pU3nuecKux Tesl U MpoLecCcoB (SIBJIEHUI)

CchopMHpPOBAaHHOCTb YMEHUSI pellaTb pAacuéTHbIe 3a37jaud C $IBHO
3a/laHHOM M HesBHO 3alaHHON (U3HMUeckol Mojienbio: Ha OCHOBAaHWHU
aHa/M3a YCJIOBUS BbIOMpaTh (U3MUeCKHWe MO/eNH, OTBeYarolue
TpeOOBaHUSAM 3a/lauM, TIPUMEHSTb (HOPMYJIbl, 3aKOHbI, 3AaKOHOMEPHOCTH
M T[OCTyaaTbl  (U3MUECKMX  TeOpuid  MpPU  HCII0/Ib30BAHUU
MaTeMaTUueCKUX METO/OB pelleHHs 3a/au, NPOBOJWTH PAacuéThbl Ha
OCHOBAaHUM WMEIOLIUXCS [JaHHBbIX, AaHaJU3UpPOBaTh pe3y/bTaTbl U
KODPEKTHPOBAaTb  METO/bl  pelleHWss C y46TOM  T0JyUeHHBIX

pe3yJ/ibTaToB

Pemiath KauecTBeHHbIE 3a/laud, TPeOyrolye NMPUMEHEHUs 3HAaHWUK U3
pa3HbIX pa3/ie/ioB IIKOJIbHOTO Kypca (M3WKW, a TakkKe WHTerpaLyu
3HaHWW U3 [JPYrUX T[peIMeTOB eCTeCTBeHHOHAyUHOro LIMK/Ia:
BLICTPAMBaTh JIOTUYECKYIO LIelIOYKy pacCyXK[eHHUWd C OIopod Ha

HN3yUeHHbIE€ 3dKOHbI, 3dKOHOMEDHOCTH U (1)1/131/111ec1<1/1e ABJIEHUA




Bnagenue OCHOBHBIMU MeTOoZ,aMU Hay4YHOI O TI03HaHus,
WCTONb3yeMbIMA B (U3MKe: TIPOBOJUTH TIpsIMble U KOCBEHHbIE
u3MepeHus1 (U3NUYECKUX BelWYMH, BblOMpasi ONTHMasbHBIM Crocob
V3MepeHusl U UCIOJIb3ysl M3BECTHble METOZbl OLeHKH IOTpelHOCTeN
V3MepeHuH, TpOBOJWUTH MCC/Ae[0BaHHe 3aBUCUMOCTel (U3NUYeCKUX
Be/IMYMH C UCIO/Mb30BaHWEM TIPSIMbIX H3MepeHHH, OOBSCHSTDH
TMoJIyueHHbIe pe3y/ibTaThl, UCIOJb3Yys (PH3UUYeCcKre TeopuH, 3aKOHBI U
TIOHSITHSL, U JieslaTh BBIBO/BI; COOJIIOAATH MpaBuia Ge30macHOro Tpyza
TIpY TIPOBeZIEHUH WCCJIe/JOBaHUM B PaMKaX yuyeOHOTO 3KCIiepUMeHTa 1
yueOHO-MCCeloBaTeNIbCKOM  /1esiTeIbHOCTH € UCII0J/Ib30BaHHEM
M(POBBIX  M3MEPUTENBHBIX  YCTPOMCTB W J1labOpaTOpHOTO

obopyjoBaHus

ChopMHpOBaHHOCThL ~ YMEHHWM  aHa/U3UMpOBaTh U OLIeHUBATh
MOC/Ie/ICTBUS OBITOBOM M TPOW3BO/ICTBEHHON /1eSITE/IbHOCTH UeIOBeKa,
CBSI3aHHOM C (PU3MUECKUMM TIpOLleCCaMU, C TO3UI[UH 3KOJ0TrHYecKoi
Ge3omacHoCTH; Tnipe/iCTaB/IeHUi 0 palroHaIbHOM
MPUPOJIOTIONb30BaHUM, A  TakKKe  pa3yMHOM  HCTIOJb30BaHUU
JOCTW)KeHUM HayKu W TeXHOJOTMM [Jisd JajbHeMllero pa3BUTUS

YyesI0BeueCcKoro obiecTsa

OBnaseHye Ppa3MUUHBIMUA ~ criocobamMu  paboTel ¢ uHbOpMaLyei
(GbU3MUeCKOTO  COJlep)KaHWsT C  MCIO/Ib30BaHUEM  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHUECKOTrO

dHaJ/IM3a U OLIEHKH JOCTOBEPHOCTHU HOHy‘L’:lEMOﬁ I/IH(I)OPM&IL{I/II/I

10

CcdopMUpOBAaHHOCTb ~ yMeHUH  TPUMEHSITb  OCHOBOIIOJIAraroliye
aCTpOHOMUYECKHe T[IOHATHs, TeOpUM W 3aKOHbl [y aHalavMs3a U
00bsiCHeHUsT (PU3MUECKUX TIPOIIeCCOB, MPOMCXOASAIIMX Ha 3BE3ZAX, B
3BE3JHBIX CHUCTeMaX, B MEXraJaKTUUeCcKol cpejie; [ABWKEHUS

HeOeCHBIX TeJl, YBOJIIOLIUY 3BE37 U BeeneHHOM




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D

11O ®PU3UKE
Ko
a3ﬂena/"r Kon IIpoBepsieMblii 3/IeMeHT CO/iep)KaHUA
pazA j/1eMeHTa poBep ACP
eMbI
1 MEXAHUKA
1.1 KMHEMATHUKA
11 MexaHnueckoe [IBIDKEHHe. OTHOCHTENBHOCTD
o MeXaHUUeCcKoro ABwkeHusi. Crucrema oTcuérta
MarepuasbHas TOUKa.
Y |
E&€ pamiryc-BeKkrop:
Flt)=(xle) vt ) z(2)),
TpaeKTOpIIA,
[ICPEMEIICHIIE!
1.1.2 o B L
Ar=r(ty,)—r(t)=r,—n=
= (Ax, Av, Az),
IIYTh.
CrnoxeHIe epeMelleHHil:
CKOpoCTh MaTeprabHOW TOUKHU:
. Ar ~
U=— = ‘,=(LJ,_.U1_.LJ_).
At Ar—0 . ) . ’
Ax .
1.1.3 L, ZIL =x,, aHANOTMYHO v, =V,, U, ==/
. .

CIIoXKeHIIE CKOPOCTEIL: 0, =0, + 0, -

Briuncienue rnepemMenieHus U ryTu MaTepHaﬂbHOﬁ TOUKH

TIPU NPSIMOJIMHEHOM JIBMDKEHUHU BJI0JIb OCU X 110 TpaduKy




3aBUCHUMOCTH Lx(t)

o . _AD
YCKGPEHIIE! MaTepHaldBEHOII TOYKI a = —L

At
1.1.4
Au P
a =—2- =(uv,)’". aganorm4Ho a, =(v, |', a.=(v.
At . . )
PaBHOMepHOe MpsSIMOJIMHEHHOe JBIKEHHE:
x(t)=x,+v,,t

x(1)

0

+
1.1.5

ox

v, (t)—v, =const

®




0x

const

PaBHoyCKOPEHHOE HDHMOJ'II/IHGI‘/JIHOE JABIDKeHHe:

at’
Xir)=x, +uw r+——
(1) =x, + U1 +—

v (t)=uv, +at

1.1.6 a, = const
2 _ 2 _ o - e ]
Ury — U, = <4, {""2 X JI|
L
HPII JBIDKEHINI B OTHOM HAIIPABICHIIH IIVIE 5§ = |
CBobojHoe miazieHre. Y cKopeHre CBOOOIHOTO MaleHusl.
Vi l_ Ijﬂ
1 o
0 Xo ‘L—
[Br>keHue Tesa, OPOIIIEHHOTO M0/, YIJIOM Of K TOPHU30HTY:
1.1.7 )
‘ x(f) =x, Ut =2, + U cosa-f
) g 7 . o
‘ V() =y, U, t+ S = Vot ysine-f—=—

(v, ()= u,, =v,cosq

(v (1) =0, + g1 =u,sina— g

o




1.1.8

KpuBonuHeliHoe gBrkeHue. [IBrkeHe MaTepranbHON
TOYKU 110 OKPY>KHOCTH.
YrnoBasi U MMHelHasi CKOPOCTb TOUKH:

Vv=wR

WR

HPI/I PaBHOMEDHOM ABWXXE€HHUH TOUYKHU 110 OKPY>KHOCTH

w=2—n=27w
T

271
. LleHTpOCTpemMuUTe/IbHOE YCKOPEHUE TOUKU:
VZ
2
a. =—=wR
TR




e

R
. [ToiHOe yCcKOpeHue MaTepuanibHOW TOUKH

Teépaoe Teso. [TocTynaTe/lbHOE U BpalljaTeIbHOe

1.1.9 )
JIBIDKEeHHe TBEPJOro Tesia
1.2 OVNHAMUKA
VuepimaneHele  cuctembl  oTcuérta. [lepBelld  3aKOH
L2l Herorona. [IpuHumn otHocuTensHOCTH ['amvsies
Macca Tena. IInoTHOCTS BelljecTsa:
p=m
\%4
1.2.2 P




Cuna. TIpuHLMIT CyTIeprio3uLn CUI:

z

=F,+F,+...

paBHOZEHCTB

paBHOZleICTB

1.2.3 1




+
BTtopoii 3akoH HetoToHa: /151 MaTepuasibHOM Touku B ICO
F,=ma,
F
1
124 M
a
1
Ap=F At
A
p




At
npu
F =const
F
const
———
F £y

TPETI/Iﬁ 3akoH HberoTOHA AJIs1 MaTe€pHAJ/IbHBIX TOUEK:

F12:£F21

1.2.5




1.2.6

3aKoH BCEeMHDHOI'0 TATOTE€HHA: CUJIbI MPUTIKEHUSA MEXOy
TOUYEUHBIMHW MdCCaMH pPdBHBI

m;m,
2
R

F=G




Cua TsDKeCTu. HEHTP TSDKECTU Tejla. 3aBUCUMOCTL CHUJIBI

TSDKeCTU OT BBICOTHI h Ha[, TIOBEpXHOCTHIO IIJIaHETbI

paguycom RO:

mg

(R

h)

GMm

GMm

mg=——-
I Ry+h)

1.2.7

Cwuia ynpyroctu. 3akoH I'yka:




—kx

Cwuna tpenusi. Cyxoe TpeHue.

Cusia TpeHUs CKOJIb)KeHUS:

F.,=uN

P

uN

1.2.8
Cuia TpeHUs IIOKOS:

<
P

TP

IN

uN

KoadduimeHT TpeHus

LaBneHue:

1.2.9

<




1.3

CTATHUKA

—

F
MoOMeHT CHJIbl OTHOCUTEILHO OCH BpallleHud:

M| = Fl, rge | — nnevo cussl

F
1.3.1
F
OTHOCHUTEIbHO  OCH, TMpoxojsuiern uepe3 Touky O
MepreHJUKYISIPHO PUCYHKY
Llentp Mmacc Tena. LleHTp Macc cuCTeMbl MaTepUabHBIX
TOYeK:
o m,ro+m,r,+..
r =
.M
m+m,+...
1.3.2

1.M.







B ogHopoaHOM Mosie TsKecTr

ot

(g=const)

const)
LIeHTP Macc Tejla COBIMAaJaeT C ero LeHTPOM TsDKeCTH

YcnoBusa paBHOBecust TBéporo Tesa B MCO:

(M, +M, +...=0

1.3.3 d
\F,+F,+...=0
HHHP ar###H
3akoH Ilackansa
1.3.4
HHHP ar#t#H

1.3.5

[aBneHure B )KUAKOCTH, mokosiieiics B UCO:




<

pgh

P=pytpgh

HAHPar##
1.3.6

3akoH Apxumeja:

Apx

BBITECH

Apx T BBITECH

eCJIM TesI0 M XKUJKOCTh rnokosATcsi B UCO, To




FApX = pg VB];ITGCH

F
Ap
pgv
YcnoBue mniaBaHus Tesl
1.4 3AKOHbBI COXPAHEHNA B MEXAHUKE
VimnynibC MaTepuaibHOW TOUKM:
p=mv
p
HiHHPar##H
1.4.1
m
v
P Nmnynbc cucremsl TEiIZ o
1.4.2 p=p,+p,+..




HAHParH##
1.4.3

3aKOH U3MeHeHUsI U COXPaHeHUsI UMIYJIbCa:
B 11ICO

Ab:A(bl+}52+..'):ﬁlBHemﬂAt+ﬁzBHEmH

At+...







1BHeLH

At

2BHeILH

At

B ICO, ecnu

APZA(p1+p2+...




, eC/In

ot It

oo+ F

1 BHellH

1BHeLH

2BHeIlIH

2 BHelIH +

=0




PeakTuBHOE ABH)KeHHe

.

HHHPartHH Ar X
1.4.4 PaboTa CH/IbI Ha MaJiOM MepeMelleHNH:
,i=|f*:|-|.i.f|-cus a=F -Ax
<(;
0}
MOIIHOCTb CHUJIBI:
eC/Iv 3a Bpemsl
At
1.4.5
At
paboTa CH/TbI U3MEHSIETCST Ha , TO MOIIJHOCTh CHJIBI
AA
P=— =F-v-cosa
Ar Ar—d
KuneTrueckast 3Heprusi MaTepUaibHOM TOUKH:
m VZ 2
EKI/[H = = p—
2 2m
1.4.6

KU




mv

2m

3aK0H M3MEHEHUS] KWHeTHUeCKOM SHepPrruu CUCTEeMBI

MarepuanbHbIX Touek: B MCO AExkuH = Al + A2 + ...

1.4.7

IToTeHuManbHast SHEPTHS:

AJIA TIOTEHIWA/IbHBIX CHUJT

A12 = El TMOTeHL| - EZ TMOTeHL| —6 A Enm‘eﬂu

12




1noreH1]

E
2M0TeHL|
AE
TIOTeHL}
HOTEHLII/IaJ'IbHaH SHepruvd MaTEpHaJ'IbHOﬁ TOUKH B
OOHOPOJAHOM I10J1€ TAXKeCTH:
E TIOTeHL] = mg h
E
TIOTeHL]
mgh

[ToTeHLManbHAas SHeprus ynpyro Ae(opMUpOBaHHOTO

Tesa:




2
E _kx

moTeHr] 2

TIOTeHL]

3aKOH M3MeHEeHHsl U COXPaHeHUs] MeXaHUUeCKOU SHepruu:

Erex = B T Enarem.t-

148 B IICD ﬂ'E:]‘.:l:_':'l = *&BEEK HEMMOTEHII. CHII»
B IICO AE,;x = 0, €CIIH Agcex menoresm. cux = 0
1.5 MEXAHMYECKHNE KOJIEBAHNA 11 BOJTHBI
lapmoHuueckre  KoyiebaHUSI ~ MaTepUaTbHONH  TOUKH.
Ammumatyia  u ¢dasa  Kosebanmii. KuHemaruueckoe
oInyicaHue:
) = Asin| et +o, ),
51 () (f +95).

v () =x/.
a(H=(v.),=—e'xH=a +0'x=0,
T/le X - CMelLlleHHe U3 PaBHOBECHSI.

JvHaMuueckoe onucaHue:




ma
X
_kX,
rae
2
k=mw
k
mo
2
. OTO 3HAUUT, UTO
F.=—kx.
F
X
—kx.
OHepreTuyeckKoe oIycaHue (3aKkoH COXpaHeHUsI

MeXaHW4YeCKOW SHepruu):

2 2 2 2

CBsA3b aMIUIUTY/bl KOJIEOAHUH CMeIleHHs MaTephaIbHON
TOYKM C aMIUIMTyJaMu KosjiebaHUl e€ CKOpOCTH U

YCKODEeHHSI:




v =04, a_ =i

max

[Tepuof 1 yacToTa KoeOaHHii:

- o B
D v

HepI/IO,E[ MaJIbIX CBOﬁO,Z[HbIX K0JIe0aHMI MaTeMaTHU4eCcKOro

MasITHUKA:
1.5.2 i
TF=2n |—
g
[Mepros cBOOOJHBIX KOTeOaHUM TIPY>KUHHOTO MasiTHUKA:
i
T=2r |—
k
153 BoiHykaeHHble  KomebaHusi. Pe3oHaHc. Pe3oHaHcHast

KpHBast

1.5.4

ITonepeunble ¥ TPOJOJbHBIe  BOJHBL.  CKOpPOCTH
pacrpoCTpaHeHus Y [yIMHa BOJIHBI:

A=vT=2
v




Nurepdepenuys u gudpakiiys BoJH

1.5.5

3ByK. CKOpPOCTb 3ByKa

MOJIEKYJIAPHAA ®U3NKA. TEPMOIMHAMUKA

2.1

MO/JIEKYJIAPHASA ®U3NKA

2.1.1

Mogenu cTpoeHUsi Tra3oB, >KUAKOCTed W TBEPAbIX TeJl.
[TycTh TepmoarHaMHuueckasi cucteMa (Teno) cocTout u3 N

OAWHAKOBBIX MOJIEKYJI. Tor,qa KOJ/IM4YeCTBO BelleCTBa

y=—=—
N, m




rze

— uynIo ABOTaipo, M — Macca CUCTeMHI (Tesia),

I

i

— MOJIApHas MdcCcCa BelljeCTBa

2.1.2 TenioBoe JBUKeHHE aTOMOB Y MOJIEKYJI Bell[eCTBa
2.1.3 B3auMogeiicTBre yacTul] BelljeCcTBa
2.1.4 Ouddysusi. BpoyHOBCKOe IBU)KEeHUe
2.1.5 Mogenb naeanbHOro rasa B MKT
Cesi3b Mex/y [aB/leHueM U CpefHell KUHeTUuecKOou
SHeprverd  MOCTynaTe/bHOTO  TEeIJIOBOTO  JIBMDKEHMS
MOJIEKYJT UJjeanbHOro ra3a (ocHOBHOe ypaBHeHUe MKT):
P lmﬂ; zn va zn g,
R =S =S oy
3 3 L2 ) 3
rae m0 — Macca OHOM MOJIEKYJIbI,
N
n=—
\%
2.1.6




- KOHL|eHTpAaLUsi MOJIeKYJI

2.1.7 AbcomoTtHas Temnieparypa: T =t +273K

Csi3b TemmepaTypbl Tra3a CO CpeJjHeld KUHeTUYeCKOU

3Hepr1/1e171 MOCTYIIATe/IbBHOI'O0 TEIUVIOBOI'O [OBHXXEHHUA €ro

MOJIEKYJI:
2.1.8 _ 2
£ = el 3 kT
) 2 ) 2
2.19 YpaBHenue p = nkT

MO,E[EIIB naed/JIbHOr'o ra3a B TepMOJHUHAMUKE:

( VpaBrerHe Menzeeera — Kiareiipona
| BEIpRUKeHEe [1 BHYTpeHHei! SHepIHH

VpaBaeHHe MeHueneeBa — KianeiipoHa (mpmme

3AIICI):
m _ pRT
V'=—RT =vRT =NKT, =
2.1.10 P L v p LL |

BripaeHIle 118 BHyTpeHHell 3Hepriil 0HOATOMH(
raza (IIpIIMeHIIMEBIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve, T =2 p¥
2 2 2L 2

3akoH JlanbToHa 1151 IaBE€HUs CMeCH pa3pe>XeHHbIX Ta30B:

=p,+p,+...
2.1.11 P=P17 P,

<




2.1.12

V3ompotiecchl B pa3pe’keHHOM Ta3e C MOCTOSTHHBIM YKC/IOM
MoJieKys N (C MOCTOSIHHBIM KOJINUeCTBOM BelllecTBa V):
usorepmMa (T = const): pV = const ,

n3oxopa (V = const):

P — const
T

const

b

n3o0apa (p = const):




Y- const
T

const

I'padmueckoe ripeicTaB/ieHre W30MPOLIeCCOB Ha pV-, pT- u
VT- quarpammax.

OOBbeMHEHHbIN Ta30BbIA 3aK0H:

pV

“——-=const
T

const

AJI TIOCTOSTHHOT'O KOJIMUECTBA BeLeCTBd V.

2.1.13

HaCbILL[(EHHBIe N HeHACbIIIeHHbIE TIIapBhbI. KauecTBeHHas

3dBUCUMOCTDL TIVIOTHOCTH W [aBJ/JI€HUA HACBIIIEHHOI'O I1apd




OT TeMIlepaTypbl, HWX HE3aBUCHUMOCTb OT

HACBIIEHHOr 0 Mapa

00BéMa

2.1.14

BrakHocTh BO3LyXa.

OTHOCUTeNbHAs BIa)KHOCTb:

(p: pnapa(T) — pnapa(T)
p HacsILIapa ( T ) p HacsILnapa ( T )
¢
p
HachILIap
)
p
nap
(D
p

HachILLap
a

)




1)

map

N3meHeHue arperaTHbIX COCTOSIHWM BellleCTBA: MCIapeHue

2115 Y KOH/leHcalsl, KUTIeHUe )XUJKOCTU
5116 V3MeHeHre arperaTHbIX COCTOSIHWM BelleCTBa: I/laBleHHe
o Y KpUCTa/uIA3aLus
2.1.17 ITpeo6Gpa3oBaHue 3Heprur B (ha30BBIX IEPEX0/jax
2.2 TEPMOJUHAMUKA
2.2.1 TeruioBoe paBHOBeCHe U TemMriepaTypa
2.2.2 BnyTpeHHss sHeprus
Tersioniepejaua Kak crocob u3MeHeHUsi BHyTpeHHel
2.2.3 sHeprud  0e3  coBepiieHuss ~ pabotel.  KonBekuus,
TeIUIONPOBOAHOCTb, U3/lyueHre
KonuuecTBo TenoTsl.
Y nenbHas TenI0EMKOCTh BellleCTBa C:
Q=cmAT
2.2.4
Q
cmAT
Y nenbHasi Teryiota napoo6pasoBanusi L: Q = Lm.
2.2.5 Y nenbHasi TeryioTa IiaBsieHust A: Q = Am.
Y nenpHas Ternsota cropaHus TorvMea q: Q = gm
2.2.6 OnemeHTapHasi paboTa B TepMOIMHAMUKE:




A=pAV

pAV

Bbrunciienne paboTel 1Mo rpaduKy mporjecca Ha pV-

JuarpaMMe

2.2.7

TTepBblii 3aKOH TEPMOJUHAMUKH:
Q,=A U12+A12:( U,— U1)+A12

12

AU

12

(U




12

Amabara:
Q,=0= A1z:( U,— U2):A U

12

12

u




2.2.8 Bropoii 3akoH TepMoarHaMuKK. HeobpaTrMble Mporiecchbl
[TpunHLMnE! fericTBUA TeroBbIX MayH. KIT/I:
_r] — AE-H.LLHJG'[ — QHH"F _|Q?$CJT| — 1_ |Q?£GJ'[|
2.2.9 Quarp --._Ol-[a.l"p QH:E.I."F
MaxkcumansHoe 3Hauenue KII1/. Lvkn KapHo:
I_J-zr'- -T. o T
2.2.10 Max N = MNgwee = - =]1-=
o Ty Ty
YpaBHeHMe TeryioBoro bamaHca:
Q,+Q,+Q;+...=0
2.2.11




+
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPMYECKOE I1OJIE

3.1.1

OnekTpy3alys Tel M €€ MpOSIBIeHUs. OJIeKTPUYeCKUU
3apsa. [IBa Buza 3apsjja. DJieMeHTapHbIM 37eKTpUuecKuit

3apsif. 3aKOH COXpaHeHUsi 3IeKTPUYeCKOro 3apsifa

3.1.2

BsaumogeiicTBue 3apsoB. ToueuHsble 3apsiibl. 3aKOH
Kynona:
B O/IHOPO/IHOM BellleCTBe C AU3/IeKTPUUeCKON

MPOHULa€MOCTBIO

.{?1

H'|q:: 1

11
g1 dmes, 17

.,f;l'_l

4+

F=k

3.1.3

OnekTtpruueckoe Tosie. Ero felicTBMe Ha 3/1eKTpUYECKUE

3apsizipl

3.1.4

Hanpsi>k€HHOCTB 371eKTPUYeCKOTO TIOJIS:




E=—1
qnp06l-u,ll7l
E
q
NpO6HbIH
F
[Tose ToueuHoro 3apsza:
E=k<
r




OAHOPOJAHOE T10J1€:

E =const.

const.

KapTuHbl TMHUM HANPSPKEHHOCTH 3TUX MOJ1en

3.1.5

HOTEHLII/IEU'IBHOCTL 3JIEKTPOCTAaTUYE€CKOI'O IM0JIs.

PasHocTh MoTeHLKra/JI0B U HaHpH)KeHI/Ie:
A12:Q(¢1_¢2):_QA¢:QU-

12

q(¢




[ToreHManbHas SHeprusi 3apsifia B 3/7€KTPOCTaTUUECKOM

I1071€:
W=q¢
W
qo
A=—AW
A
-AW

HOTEHL[I/IaJ'I 3JIGKTPOCTATHYECKOT'O IMO0JIA:

_w
= q




CBs13b HaTNPsLDKEHHOCTU TI0JI M PA3HOCTH MOTEHL[UA/IOB /1Sl

OOHOPOAHOIO 3JIEKTPOCTATHUYECKOI'O IO0JIA: U=Ed

3.1.6

[TpyHLMIT CyTeprio3uLIMK 3/IEKTPUUECKHX TTOJIei:

E:E1+E2+...,¢:¢1+¢2+...




3.1.7

ITpOBOHUKY B 3/71eKTPOCTaTUYECKOM T0JI€.
YcnoBue paBHOBeCHsI 3apsi/iOB: BHYTPY MPOBOJHKKA

E*=0

0
, BHYTPH U Ha MIOBEPXHOCTH MPOBO/IHUKA @ = CONSst

3.1.8

,Z[I/IBJ'IEKTPI/IKI/I B 3JIEKTPOCTATUYECKOM

[wvsnekTpuyeckasi MIPOHULIAEMOCTh BellleCTBa €

I1oJie.

3.1.9

Kongencarop. D/1eKTpoéMKOCTb KOHIeHCcaTopa:




Clo

D/eKTPOEMKOCTB TJIOCKOTO KOH/leHcaTopa:

C=

EE

eC

€g,S

d

=eC,




3.1.10

HapaJ'IJ'IEJ'IBHOE coeJMHEHE KOHJeHCATOPOB:

q=q1+q2+"',U1=U2:-- C _C1+C2+...

* >~ mapann

e




riapamn

[TocneoBarensHOE CoeJUHEHNE KOH/IEHCATOPOB:




noc




3.1.11

BHEPFI/IH 3dpsA>KEHHOI'0 KOHZ€eHCaTOopa:

:ﬂ:CUz_ qz

W, =
2 2 2C




qu

CcU

2C

3.2

3AKOHBI [IOCTOAHHOI'O TOKA




3.2.1

Cua Toka:

R

Ar Ar—(

ITocTostuHbIN TOK: I = const

s nmocrossHHOrO TOKa q = It

3.2.2

YcnoBus CyLeCTBOBaHUSA 3JIEKTPUUECKOT'O TOKd.

Hanpsokenve U u 31C E

3.2.3

3akoH Oma /i/1s yJyacTKa 1[eTu:

3.2.4

DJIeKTpUYecKoe COTIPOTUBJ/IEHHE. 3aBHCUMOCTb
CONPOTHUB/IEHUSI OAHOPOJHOIO MPOBOJHUKA OT €ro JJIMHbI U

ceyeHus. Y,qeanoe COTIpOTHUBJ/IEHHE BelleCTBA.
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Ncrounuku Toka. 3JC UCTOYHUKA TOKA:
A

E= CTOPOHHUXCHJT
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CTOPOHHUXCHJT
BHyTpeHHee cOnpoTHB/IeHNEe UCTOYHMKA TOKA
3akoH OMa /17151 TOJTHOM (3aMKHYTOM) 3/1eKTPUYECKOH L|eMH:
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3.2.7

[NapannensHOe coejiHeHKE TPOBOJAHUKOB:
I=I1+I2+..,U1=02=.,

1 1.1
=—+—+...
R R, R,

napasut

R

Hapasun




ITocnenoBaressHOe CcoejiHeHKe NTPOBOJAHUKOB:
U=U1+02+.,11=12=.,
R ...=R,+R,+...
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Pabora 3nektpuyeckoro Toka: A = [Ut.
3akoH [[xoysnsa — JleHua:
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3.2.8
Ha pe3ucrope
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MOU_[HOCTIJ 3JIEKTPUUECKOI'O TOKa:
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TeryioBast MOIIIHOCTB, BbiZie/isieMasi Ha pe3ucTope:
_Tip_ L': —T7T
3.2.9 P=I'R=—=IU
MOoILHOCTb UCTOYHUKA TOKA:
AA_
At
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CB0OO/IHBIE ~ HOCUTEMM  JIEKTPUUECKUX  3apsiZioB B
3210 MPOBOAHUKAX. MexaHu3Mbl TPOBOJUMOCTU  TBEPABIX
o MeTaJ/lJIOB, pacTBOPOB Y PacCIIaBOB 3JIEKTPOJIUTOB, ra3o0B.
[TonynpoBoaHukU. [10/1ynIpOBOAHHUKOBIM IO/,
3.3 MAT'HUTHOE I10JIE
3.3.1

MexaHHuueckoe BBaHMOAEFICTBHe MarHuToB. MarHuTHoe




rnosie. BekTop  MarHUTHOM  WMHAYKUWU.  [IpuHLMUI

CyIeprio3ULIMA MarHUTHBIX TOJIei:

B=B,+B,+...

JIMHUM WHAYKUUMM MarHUTHOro mnosis. KapTuHa J/MHUMM
VHYKLUU MarHUTHOTO T0JIs1 T10JI0COBOTO U

HO,Z[KOBOO6pa3HOFO ITOCTOAHHBIX MarHUTOB

3.3.2

OneIT Opcrefa. MarHuTHOe 10Jie TIPOBOJHUKA C TOKOM.
KapTvHa /vHUNA WHAYKLMM MarHUTHOTO TOJISL JIJTMHHOTO
MpsAMOTO  TPOBOJHMKA W 3aMKHYTOIO  KOJbL|EBOTO

MPOBOJHKKA, KATYIIIKKX C TOKOM




Cuna Amrnepa, eé HarnlpaB/ieHHe U BeJIMUMHA:
F ,=IBlsina
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, T/le ol — YTOJT MeK/ly HarpaB/ieHHeM IPOBOJHUKA U BEKTOPOM
B
B
Cua JlopeH1ja, eé HaripaB/ieHue 1 BeJIMUMHa:
F,=1q | vBsina
F
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|glvBsina

rjie o — yrojl Me>xly BeKToOpamu
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. [ABw>KeHMe 3apsHKeHHOW YacTHULbl B OJHOPOJHOM MarHUTHOM
rnoJjie

3.4

SJIEKTPOMAT'HUTHAA MHAYKLOWA

[ToToK BeKTOpa MarHUTHON UHIYKLIAU:
®=B,S=BScosa
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B
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3.4.2 fBnenue snekTpoMarHUTHOW MHAYKUMU. D/1C MHAYKLIMU
3aKOH 3/1eKTPOMarHuTHOW MHAYKLMU Papazest:
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3/1C vHIyKUWU B MPSIMOM TIPOBO/IHUKE JIMHOM 1,

JBIDKYILIEMCSI CO CKOPOCTBIO
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B OJHOPOJHOM MarHUTHOM I101e B:
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Blvcosa
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3.4.5 IIpaBusno JleHua
NHAYKTUBHOCTS:
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Camounpykums. 3JC caMOMHAYKLMU:

E. :_Lg\d =—LTl
At

L

A F—)

BHepFI/IH MarHMTHOT'O IM0JIA KaTYIIKKW C TOKOM:
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3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHWA N BOJIHBI
3.5.1

KonebarenbHbiii KOHTYp. CBOOO/IHBIE 3/IEKTPOMArHUTHBIE

KosebaHus B UiealbHOM KojiebaTtelbHOM KOHTYpe:
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CBs3b aMIUIUTY/bl 3apsiia KOHJEHcaTopa C aMIUIMTYZAOM
CWIbl TOKa TpPU  CBOOOJAHBIX  3/€KTPOMarHUTHBIX

Ko/iebaHMsX B M/lealbHOM KosiebaTelbHOM KOHTYpe:
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3aKOH COXpaHeHWs1 SHEPTUU B UJea/IbHOM KojiebaTeTlbHOM

KOHTYype:
3.5.2
3.5.3 BbIHY>KZIeHHBIE 3/IeKTPOMarHUTHbIe KojieOaHusl. Pe3oHaHC
[Tepemennbiti  TOK.  Ilpou3BojCTBO, Tiepefaua U
notpebieHre 37IeKTPUUECKOUN SHEPTUn
3.5.4 5 5 5 )
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CgoiicTBa 3/IeKTPOMAarHUTHBIX BOJIH. B3aumMHas
OpUEHTallisi BEKTOPOB B 5J/IEKTPOMarHUTHOW BOJIHE B
BaKyyMe:
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356 [Tkana 3/1IeKTPOMAarHUTHBIX BOJIH. ITpumeHeHue
3/IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITUKA

361 [IpsimoniMHeHOe pacrpocTpaHeHWe CBeTa B OJHOPOZAHOM
cpesie. ToueuHbIM UCTOUHUK. JIyu cBeTa

3aKOHbI OTPaKeHUs CBeTA.

a=pf

3.6.2

alP
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3.6.3 ITocTpoenue M300pakeHH B IIJIOCKOM 3epKaJie

3aKOHBI pejioMJ/ieHUs CBETd.

IIpenomnenue ceerta:

3.6.4 n, sina=n, sinf.
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A6COJ’IIOTHBII\/JI IMOKa3aTeJib IIpeJI0OMJ/IEHHA:
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Xog nyueu B IpusMe.

Vi=Va, ”.:i_. :;I;l::-'_:
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CoOTHOILIIeHHe YacTOT U COOTHOIIIEeHUe AJIMH BOJIH TIpH

rnepexoge MOHOXPOMdATHYECKOTO CBeTd

pasziena AByX ONTUYeCKUX Cpej:

yepe3 TIpaHULly

3.6.5
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[To/iHOe BHYTpeHHee OTpakeHue.

Hpe,l[eanbIﬁ YroJ1 1OJIHOT'O BHYTPEHHET'O OTPAXKEHUA:
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3.6.6

Cobuparonie ¥ pacceuBaroliye JvH3bl. TOHKas JIMH3a.

@oKyCHOe pacCTOsIHWe M ONTUYeCKasi Cijia TOHKOM JIMH3bI:

p=l
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3.6.7

dopMyia TOHKOW JTUH3BI:
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YBe/nuueHue, JdaBaemMoe JIUH301A:
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B cnyuae paccenBarolieit TMH3bI:
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Xo/, /iyya, TIpoLLeALIero JUH3Y 07 MPOU3BOJIBHBIM YIJIOM
K eé rjaBHOM onTryeckod ocu. ITocTpoeHre nM300paxkeHuit
TOYKH M OTPe3Ka INpsIMOi B COOMPAOIIMX 1 PacCerBaroIUX

JIMH3aX U UX CUCTeMaX

doToanmapaT Kak ONTHUeCKW mnpubop. I'ma3 kak

3.6.9
OITHYecKasl cuctemMa
Wnutepdepeniss  cBeta.  KorepeHTHble  MCTOYHMKM.
YcnoBusi HabmoJeHHsT MakKCMMyMOB W MHHMMYMOB B
vHTephepeHI[MOHHOM KapTWHe OT [JBYX CHH(ba3HbIX
KOTe€peHTHbIX NCTOYHUKOB:
3.6.
4
MAaKCIIMYyMEI — A=2m—, m=0,£1,£2. 3,
vl
MITHIIMYMBT — $=E2m+1_]:_. m=0,£1,£2.£3..
Iudpakuusi cera. [JudpakivoHHast pelléTKa. Y C/I0BHe
3.6.11

Ha6]'IIO,Z[€HI/IH IIaBHBIX MdKCHMMYMOB TIIpM HOPMa/JIBHOM

MnagjieHMM MOHOXPOMATHUUYeCKOro CBeTa C AHHHOIZ BOJIHBI A




Ha peléTKy ¢ repuojom d:

dsing,=mA,m=0,+(—1,+(—2,+(-3,...

dsing

3.6.12 Hucriepcusi ceeta
4 KBAHTOBAS{ ®13UKA
4.1 KOPITYCKYJIIPHO-BOJTHOBOM JYAJIN3M
4.1.1 I'unore3a M. [1naHka o kBaHTax. @opmysa [1nanka: E = hv
®oToHBI. JHeprus (HoToHa:
4.1.2 E=hv="C=pc
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Wmnynbsc ¢poToHa:
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hv

413 d®oroapdext. Ombitei  A.I'.  CroneroBa.  3aKOHBI
o doToapdekra
YpaBHeHue DiiHILITelHA /151 hoTo3ddeKTa:
EcbOTOHa =A BbIXO/la + EKI/IH max ?
¢oToHa
4.1.4
ABBIX0/1a

+

KHHMax




rge,

Eq)omﬂa:hv:%’
dorona
A
.

Ao =hVv,,= I)\*:_(;

BBIXO/IA




hc

KAHMax — 2 3ar

KHHMax

mv




eU

max

3an

4.1.5

JlaByeHue cBeTa.
[aBieHve  cBera Ha  IIOJIHOCTBKO  OTpa’karolyrO
TOBEPXHOCTb M Ha  I[IOJHOCTBK  IOIVIOLJAMOLYHO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaH MO/Jie/ib aTOMa

4.2.2

[Mocrynatsl Bopa. M3nyuenue u norsoireHre ¢OTOHOB TpU
repexozie aToMa C OJJHOI'O YPOBHsI SHeprUy Ha Jpyrou:
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4.2.3

JIuHeluaThle CIIEeKTPBI.

CrieKTp ypOBHel 3HepPriuM aToMa BO/[0pO/ia:
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4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hykonnast moziens simpa I'eiizenOepra — ViBaHeHKo. 3apsif

saapa. MaccoBoe uncio sapa. 30Tomnel

4.3.2

Pa,Z[I/IOHKTI/IBHOCTb.

Anbda-pacnaz;




SX—E3Y+ JHe
Bera-pacriag,.

OneKTpOHHBIN [3-pacra;

A A 0 —
X2z + je+v,

[To3uTpoHHbIH [-pacrnaf:
AXAY+ Je+v,

l'amma-usnyyenue

4.3.3

3aKOH paZiM0aKTHBHOTO pacriafia:
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N(t)=N,*2"
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[TycTh m — Macca paIn0aKTUBHOTO BelrlecTBa. Torza




-t
m(t)=myx2"

m(t)

4.3.4 AnmepHeie peakiuu. [leneHve U CUHTE3 sifiep




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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