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ITOACHUTEJ/IbHASA 3AITNCKA

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

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

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

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

[Iporpamma 1o pusrkKe BKJIFOUAET:

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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



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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

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

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

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



COAEPXXAHUE OBYUEHUA
10 KJTACC

Paspen 1. HayuHbiid MeTO/ 1103HaHUA NPUPOABIL.

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

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

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

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

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

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

YueHuuecKuli 3kchepumeHm, sabopamopHble padbombl, NPAKMUKYM.

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

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

Pa3pen 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe gwkeHre. OTHOCHTETBHOCTb MEXaHWUYECKOro [BWKEHMS.
Cucrema otcuéra.

[Tpsimasi u obpaTHasi 3aiaul MeXaHUKHU.

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

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

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

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



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

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

demoncmpayuu.

Mogenb cUCTeMbI OTCYETA, WUITHOCTPALIUS KMHEMaTUUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHYs [IBYKEHHUM.

WnnmrocTpaiys rnpesebHOro repexosia v u3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCITOIb30BaHUEM MeXaHU3MOB.

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

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

HaripaBneHue CKOpPOCTH TIPU IBUYKEHUU 10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PelyKTOpe.

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

YueHuuecKuti 3KkchepumeHm, saéopamopHble pabomsbl, NPAKMUKYM.

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

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

WccnepnoBaHWe 3aBUCUMOCTHA TyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBIDKEHUH.

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

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

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

VccnenoBaHve 3aBUCMMOCTU Tiepuofia oOpailjeHusi KOHWYeCcKOoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



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

Macca tena. Cua. IIpyHLMI CyniepriosvuLu CUI.

Btopoi 3akoH Her0TOHA /1719 MaTepuaabHOM TOUKMU.

TpeTtuit 3aKkoH HbOTOHA /111 MaTepUaibHbIX TOUEK.

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

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

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

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

Hasnenue. I'ngpocratnueckoe fasneHve. Cuia Apxumeza.

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

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeMHepLUaabHBIX CUCTeMax
oTCyéTa.

IIpyvHLMIT OTHOCUTEIBHOCTH.

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

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

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

N3mepeHre Macc mo B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MO4bEME U TaJleHUH.

LieHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHMe CUJT TPEHUS MTOKOs, KAUeHUsI U CKOJIbKEeHUSI.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

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

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



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

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

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

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

N3yueHue nBM>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépoozo mea.

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

YcnoBusi paBHOBeCHs1 TBEPAOrO TeJa.

YcroiturBoe, HeyCTOWUMBOe, Ge3pa3IMuHOe paBHOBECHe.

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

demoncmpayuu.

YcoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuti 3KkchepumeHm, saéopamopHble pabomsbl, NPAKMUKYM.

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

KoHcTpyrpoBaHye KpOHIITEWHOB U PACYET CHJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTU TBEPAOTO Ted, UMEIOLLEro MIoLaJb OMOpPBI.

Tema 4. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe.

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

NMnysibC cCuiibl M U3MEHeHre UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IBU)XeHHe.

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

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

MOLLHOCTb CHUJIBL.

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



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

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

Ynpyruve u Heyripyrue CTOJIKHOBEHHUSI.

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

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

demoncmpayuu.

3aKOH COXpaHeHUs UMITyJ/IbCa.

PeakTHBHOe /IBU)KeHUe.

V3mepeHue MOLIIHOCTU CHUJIBI.

Vi3meHeHre SHeprUU TeJa MPU COBePIlIeHNUH paboThI.

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

CoxpaHeHHe SHepruu Mpy CBOOOIHOM TMa/leHUH.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

V3mepeHue UMITyJibCa Tesia TI0 TOPMO3HOMY Ty TH.

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

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

ViccnenoBaHue coxpaHeHUsI UMITYJibCa TIPU YIIPYTOM B3aUMO/ECTBUM.

V3mMepeHre KUHETUUECKOM SHEPryy TeJla 10 TOPMO3HOMY I TH.

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

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

Pa3pen 3. MoniekyisipHasi pu3nKa U TepMOAMHAMUKaA.

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

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



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

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

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

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

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

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

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

demoncmpayuu.

Mogeny ABUXeHUST YaCTUL] BelLleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Buieopo/ivK ¢ 3aruichbio peasibHOr0 OPOYHOBCKOTO JBHKEHMS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKYy.I.

Mopenu KpucTaqiimyecKnx peréTok.

HabsroieHue v vicciejoBaHue U30TIPOLIECCOB.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

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

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

V3yueHune n30XOpHOT0 MpoLjecca.

V3yyeHune n3o06apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensioeble MawuHbl.

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



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

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

KBa3ucratuueckue U HeCcTaTAUYeCKUe TIPOLIeCChI.

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

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

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

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

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

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

[TpuHLMIBI JelcTBUS TeryioBbIX MammH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. Iukin KapHo.

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

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

demoncmpayuu.

Vi3meHeHue TemMriepaTyphbl TP afjuabaTHuecKOM pacIiipeHH.

BosayiiHoe orumso.

CpaBHeHUe y/ie/IbHbIX TEeIJIOEMKOCTEMN BeLeCTB.



Crioco6pbl 3MeHeHHsI BHyTPeHHelH SHepPTUu.

VccnenoBanue aguabatHOTO mpoiiecca.

KommnbroTepHbie MO/ TeTJIOBBIX /IBUTaTeJIei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepenue yaienbHOM TEMI0EMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

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

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobil.

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

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

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAs U OTHOCHTE/TbHAS BJIaXKHOCTb.

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

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

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

[Tpeobpa3oBaHyie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro banaHca.

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

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

demoHncmpayuu.

TenioBOe pacivpenue.

CBoWCTBa HACBII[EHHBbIX MAPOB.

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

N3mepeHue CHJibl TOBEPXHOCTHOTO HATSDKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKaMU.

CmauuBanue.



KanunnsipHelie siBneHusI.

Mopenu HeHbFOTOHOBCKOH JKUJKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

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

Buapl gedopmarimii.

HabsroieHre Masibix gedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

V3yueHune 3aKkOHOMEPHOCTel UCIIapeHus KUJKOCTEM.

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

W3yueHne CBOMCTB HACBILL[EHHBIX MAPOB.

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

N3mepenuie Ko3pduiieHTa MOBEPXHOCTHOTO HATSPKEHUS.

N3mepenue moaysis FOHra.

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

Pa3pen 4. JneKTpoguHaMMKa.

Tema 1. Dnekmpuueckoe novie.

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

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

OnekTpuyeckoe rnose. Ero felicTere Ha 37eKTpUUeCKUe 3apsifbl.

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

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

[TpyHLMN Cyneprno3uLMy 3/1eKTPUUECKUX TTOJIEe.

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

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

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



KoHgeHcaTop. DJIeKTPOEMKOCTh KOHJjeHCaTopa. DJIEKTPOEMKOCTh TIJIOCKOTO
KOH/leHCaTopa.

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

OHeprus 3apsb>kKeHHOr0 KOH/IeHCaTopa.

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

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

demoncmpayuu.

Y CTpOUCTBO M MIPUHIIUI JeHCTBUS 37IeKTpOMeTpa.

DeKTpUUeCcKoe moJie 3apsKeHHBIX 1IapUKOB.

DneKTpuUeckoe 1oJie IBYX 3apshKeHHbBIX TJIaCTUH.

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

IIpoBOAHUKU B 3/1€KTPUYECKOM I10J1€.

OneKTpocTaThyecKas 3alura.

Y CTpOUCTBO U fAeMCTBYe KOHAEHCAaTOPa MOCTOSHHOU U MepeMeHHOM MKOCTH.

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

DHeprus 371IeKTPUUeCKOro T0JIs 3apSUKeHHOr0 KOHZeHcaTopa.

3apsiika 1 pa3psifika KOHJeHcaTopa yepe3 pe3ucTop.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeNCTBUS 3apsSKeHHBIX TeJl.

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

W3yueHue npoTeKaHUs TOKA B LIeNH, COAeprKalllell KOHZeHCaTop.

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

WccnenoBanue paspsijia KOHZeHcaTopa yepe3 pe3ucTop.

Tema 2. IIocmosiHHbIll 3/1eKMpu4ecKutl mok.

Cwuia Toka. [TocTossHHBIN TOK.

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

3akoH Oma /jj1 yyacTKa LielHu.

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

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



Pabora asekTpuueckoro Toka. 3akoH [xoyns—JleHiia.

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

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

KonpeHcaTop B 1jernu noCTOSTHHOTO TOKa.

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

demoncmpayuu.

N3MepeHue CUJIbI TOKA M HarpPsKEHUS.

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

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

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBJIEHUS TIPU TTOCTOSHHOM
HarpsUKeHUH.

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

CriocobbI coeiiHeHUsI ICTOYHUKOB ToKa, I/1C baTapeii.

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

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccrenoBaHue CMeIIaHHOIO COeMHEeHUs Pe3rCTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

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

YBenuueHue rpejiesnia U3MepeHus: amrnepMerpa (BoJbTMeTpa).

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

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

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

WccnenoBanne 3aBUCUMOCTH M0JIe3HOW MOLLHOCTHA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ pazauuHbIx cpeoax.

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



OeKTpUUeCKUl TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

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

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

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] META/UIOB OT TeMIIepaTyphl.

[1poBOAMMOCTD 371€KTPOTUTOB.

3aKoHbI v71eKTposin3a Papazes.

VickpoBoi pa3ps/ v IIPpOBOAYMMOCTb BO3JyXa.

CpaBHeHue NMPOBOAUMOCTH METaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSASI TPOBOAUMOCTD JUO/A.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

HabntomeHue 31ekTposin3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O UOHa.

WccnenoBanne  3aBUCMMOCTM  COTIPOTHBJIEHUSI  TePMOpPE3UCTOpa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEPUCTUKU JUO/A.

du3snvyecKuy NpPakTUKyM.

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

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

MexnpeaMeTHbIe CBSI3H.

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

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



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

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

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

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

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

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

11 KJTACC

Pa3pen 4. JneKTpoaguHaMHKa.

Tema 4. MazHumHoe novie.

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

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

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

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

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



TexHUueckue yCTPOWCTBA W TEeXHOJOTMYeCKrWe TpOLeCChl: MpHUMeHeHue

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

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

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

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPOJIUTA.

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

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

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanne 1eUCTBYSA MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yyeHure 3aBUCUMOCTH CUJIbI AMITepa OT CUJIbI TOKaA.

OrnpefienieHe MarHUTHOW MHAYKLMM Ha OCHOBE W3MepeHHs CUIbl AMriepa.

Tema 5. D1eKmpomazHUMHASA UHOYKYUSI.

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

OAC UHAYKUMU B MPOBOJHUKE, ABWXKYLIEMCA B OAHOPOJHOM MAarHWUTHOM
ToJsie.

ITpaBuso Jlenua.

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

OHepruisi MarHUTHOTO T0JI KaTYLLIKK C TOKOM.

O/1eKTpOMarH1uTHoe I10J1e.

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

demoncmpayuu.

HabstoieHue siB/ieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

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



IIpaBusno Jlenua.

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

SIBneHre CaMOUHTYKIIWU.

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

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBaHue siBfieHUs 3/IeKTPOMarHUTHOM UH/YKIIWU.

OmnpeiesieHre UHAYKIIMU BUXPEBOI0 MAarHUTHOTO TI0JIS.

WccnenoBaHue siB/ieHUs] CAMOUHAYKLIUM.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kosie0anus ¥ BOJIHBI.

Tema 1. MexaHuueckue Kos1ie0aHusl.

KonebarenbHas cuctema. CBoOOHBIE KOJIeOaHUS.

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

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

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

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

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

demoncmpayuu.

3anuck KosiebaTeTbHOTO JIBHKEHMS.

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

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

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

3aKOH COXpaHeHUs1 JHePTUH TP KoJjie0aHUSIX TPy3a Ha MPYKUHe.

ViccnenoBaHve BBIHYK€HHBIX KOJIeOaHUM.

Habntomenne pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



V3mepeHue meproja CBOOOAHBIX KOJieOAaHWM HUTSHOTO W TIPY>KUHHOTO
MasiTHUKOB.

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

N3yueHne IBMKeHWSI HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHyre YHePTUU B TIPYKUHHOM MasiTHUKE.

VccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumMHble Ko/1e6aHus.

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

3aKOH COXpaHeHUs SHePTUH B HieaTbHOM KoJiebaTeslbHOM KOHTYDe.

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

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

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

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

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

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

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHBIE KOjiebaHUs.

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

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaToOp He3aTyXaroIIUX 3/IEKTPOMAarHUTHBIX KOJieOaHuUH.

Mopgenb 5/1eKTPOMarHUTHOTO TeHepaTopa.

BbIHYXZIeHHble CUHYCOU/laTbHble KoyieOaHwUsl.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3oHaHc mnpu mnocsefoBaTeIbHOM COEIUHEHWH pe3UCTOpPa, KaTyLIKU
VIHYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MPUHIIMII [elCTBUSI TpaHC(opMaTtopa.



Mo/ienb TUHUM 3/1eKTPOIIepejaum.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yuenue TpaHchopmaTopa.

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

HabrojeHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanue paboThl MCTOYHUKOB CBETA B LieTM MTePeMeHHOr0 TOKa.

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

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

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

[ITymoBoe 3arpsi3HeHre OKpY Katolleil cpe/ibl.

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

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

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

[TpUHLIATIBI paZIMOCBS3U U TeleBUIeHNUs. PaiyronoKariysi.

DeKTpPOMarHWTHOe 3arpsisHeHue OKpY Karolljel cpefpbl.

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

demoncmpayuu.

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

Kosebtorrieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [I/TUHBI BOJTHBI OT YaCTOThI KOsiebaHuH.

HabsrojeHre oTpaykeHus ¥ MpeioM/IeHUsi MeXxaHUUeCKUX BOJIH.

Habntopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa ybTpa3ByKa U ero puMeHeHue.

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

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

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

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPaHCTBe.

Tema 4. Onmuka.

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

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

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

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

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

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

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

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

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

[Ipepensl NPUMEHMMOCTH FeOMEeTPUYECKOH OITHKH.

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

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

[Tonsipyzauus ceeta.

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

demoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npeioMsieHrs CBeTa.

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

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

VccnenoBanuie CBONCTB M300pa>keHU B TMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

Habntonenue naTepdepeHivy cBeTa.

HabJtio/1eH1e [IBETOB TOHKUX TIJIEHOK.

Habmonenne audpakiyu ceeTa.

N3yueHue 1UppaKLMOHHOW PEIIETKY.

Habntopenue nudpakijmoHHOTO CIIeKTpa.

HabsrojeHue gucrepcuu CBeTa.

HabsrojeHue nmonsipyu3aiiiy CBeTa.

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

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

N3mepenue riokasaressi IpeioM/IeHUs CTeK/Ia.

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

N3mepeHre (POKYCHOTO PacCTOSTHUSI paCCEeUBAIOIIUX JTUH3.

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

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

KoHcTpyrpoBaHue TeieCKOMMYeCcKUux CUCTEM.

Habntopenue audpakim, nHTepdepeHIdy 1 TI0/IIpr3aliuM CBeTa.

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

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

Habmtopenne aucriepcu.

Habntopenue u ucciiejopanue AUGPAKIMOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOM BOJTHBI.

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

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

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

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

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBIL.

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



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

YueHnyecKuil 3KCIiepuMeHT, lJabopaTopHbie paboThI, TPAKTUKYM.

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

Pa3gen 7. KanToBasi usuka.

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

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

@®OoTOHBI. DHEpPrys U UMITyIbC (HOTOHaA.

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

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

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

Cnenuduvka nsMepeHud B MUKpomupe. COOTHOIIIEHUs] HeolpeJenéHHOCTeN
[eiizenbepra.

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

demoncmpayuu.

®oT103¢(deKT Ha yCTaHOBKEe C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

WccnepnoBaHve  3aBUCHMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBeIL[éHHOCTH.

Caetoauof,.

ConHeuHast 6aTapest.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenuie nocrosiHHOM [11aHKa Ha OCHOBe ucciieioBaHus (poTodddekra.

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

Tema 2. Dusuka amoma.

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

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



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

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

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

demoHncmpayuu.

Mopgens omnbitTa Pesepdopza.

HabstojeHue iHevaThIX CrIeKTPOB.

Y CTpONCTBO U IeliCTBUE CUETUYMKA NOHU3UPYIOLMX YaCTHL].

Ornpefenenue AJIMHBI BOJIHBI JITa3€PHOTO U3/TyUeHUS.

YueHuuecKull 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crekTpa.

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

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

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

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

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

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

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

MeTtopp! perucTpanyy U UCC/IeJOBaHUS 37IeMeHTapHbIX YaCTHLI.

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

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

EnuHCTBO usrueckor KapTUHBI MUPa.

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

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

VccnenoBanue TpeKOB YacTHL] (110 TOTOBBIM (poTOrpadusim).

WccnepnoBaHue pajioakTUBHOTO (DOHA C UCT0/Ib30BaHUEM /I03UMETPa.

V3yyeHue mior/oieHus 6eTa-uacTHL] aJTFOMAHKEM.

Pa3pen 8. DieMeHTHI aCTPOHOMMH U aCTPO(PHU3NKH.



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

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

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

CoJsiHeuHasi cucrema.

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

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

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

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

MacirabHasi cTtpyktypa BceneHHoli. MeTaranakTuka.

HepeliéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab/1100eHUsI.

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

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

du3snvecKuy NpPakTUKYyM.

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

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

O0o0miaroiiee MOBTOPEHME.



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

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

MexnipegMeTHbIe CBA3M.

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

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

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

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

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

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

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



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



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

JINMHHOCTHBIE PE3YJ/IbTATDI

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

rPaXkJaHCKOr0 BOCITUTAHUSA:

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

e TIPUHSATHE TPAJUIMOHHBLIX O00IlleuesloBeUeCKUX TyMaHUCTUUECKUX U
JIeMOKpaTHUUeCKUX 11eHHOCTel;

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

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

e TOTOBHOCTb K TYMaHWTapHOW U BOJIOHTEPCKOM JiesiTeIbHOCTH.

MaTPUOTHYECKOT'0 BOCTIMTAHUSA:

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

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

AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBe/IeHNS;

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

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

3CTeTUYeCKOro BOCIIUTAHUA:

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

TPY/A0BOT'0 BOCTIMTAHUSL:



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

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

3KO0J/IOr'H4YeCKOoro BoClinTaHus:

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

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

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

EHHOCTH HAYYHOI'O0 MMO3HAHUA:

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

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

METAIIPEAMETHBIE PE3YJ/IbTATDI

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

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

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

BLISIBJIAITb  3aKOHOMEPHOCTHM M TPOTHUBOpPEUHss B pacCMaTpUBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;

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

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

pa3BUBaTh KpeaTUBHOE MbIIIJIEHHe MPY PellleHUH KU3HeHHBIX TIPoOIeM.

ba3oBsbie ucoiaeaoBare/1IbCKue AEﬁCTBHH:

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



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

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

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

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

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

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

yMeTb UHTeTPUPOBaTh 3HaHKS U3 Pa3HbIX MpeJMeTHBIX 0b/acTe;
BbI/IBUTaTh HOBbIE WJleH, Mpe/ijlaraTb OpUrMHaJ/IbHbIE [TOAX0/bI U PelleHus;
CTaBUTH MPOOJIEMBI U 3a/lauy, [JOMYCKAaoLl1e abTepPHAaTUBHbIe PelleHMUs.

Pabora c uadopmanmeii:

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

OLIeHMBATh JJOCTOBEPHOCTb UH(OPMaLIUY;

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

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

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:



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

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

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

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

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

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

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

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

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

Pery/iAaTHBHBIe YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

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

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

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

paclMpsAiTb ~ paMKM  yueOHOro TmipefiMeTa Ha OCHOBe  JIMYHBIX
TIpeoYTeHU!;

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

OLIeHUBaTh IPUOOPETEHHBIN OTIbIT;

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

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IEKT:



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

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

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

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

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

TIPUHUMATD Cebsi, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

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

TpU3HaBaTh CBOE TIPABO U MPaBO PYTUX Ha OLIMOKHU.

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

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

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

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

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

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

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

IMPEAMETHBIE PE3YJIBTATHI



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

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

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

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

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

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



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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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

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

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

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



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

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

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

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

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



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo yacoB O/1IeKTPOHHbIEe
No HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KonTposibHble | IIpakTHyecku
n/n NMPOrpamMMblI Bcero oOpa3oBare/IbHBIE
paboTbI e paboTbI
pecypchbl
Paspen 1. HAYUYHBIN METO/ ITO3HAHUS ITPUPO/IbI
1.1 HayuHbili MeTOA, M03HaHUS IPUPO/bI 6 bubmorexa OK
' y A PHPOA https://m.edsoo.ru/f16b68d7
Wtoro no pa3peny 6
Paszpen 2. MEXAHHUKA
bubmmoreka IIOK
21 Kuremariia 10 1 https://m.edsoo.ru/f16b68d7
bubmioTeka LIOK
2.2 Hunamika 10 https://m.edsoo.ru/f16b68d7
. bubmoTeka 1IOK
23 (Cratuka TBEpAOrO Tena > 1 https://m.edsoo.ru/f16b68d7
bubmmoreka IIOK
24 3aKOHbI COXpaHeHUsl B MeXaHUKe 10 1 hits:/m.edsoo.ru/f16b68d7
Wtoro no paspeny 35

Paszpen 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKOM TeOpUHn 15 1 Bubmaorexa [JOK
’ y/ip p https://m.edsoo.ru/f16b68d7
3.2 TepmogyHamuKa. TerioBele MallIMHbL 20 1 Bubmiorexa LOK

https://m.edsoo.ru/f16b68d7



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

33 ArperatHble coCcTOsIHUA BelllecTBa. da3oBbie 14 bubmmoreka IIOK
' Tepexo/bl https://m.edsoo.ru/f16b68d7
Wtoro mno paszeny 49
Pazpen 4. JJIEKTPOJJMUHAMUKA
bubnmoreka IIOK
4.1 DeKTpHHeckoe nose 24 https://m.edsoo.ru/f16b68d7
. . Bbubnumoreka LIOK
4.2 ITOCTOSIHHBIN 3/IEKTPUYECKUM TOK 24 hitps://m.edsoo.w/f16b68d7
bubmioTeka 1IOK
4.3 TOKH B pas/HIHBIX cpeAax 6 https://m.edsoo.ru/f16b68d7
Nroro nio pa3geny 54
Pasaen 5. DU3NUYECKHUM ITIPAKTUKYM
. bubmoTeka IIOK
o1 PUSHHECKIH MPAKTHKYM 16 16 https://m.edsoo.rw/f16b68d7
Wtoro no paspeny 16
bubmoreka IIOK
PesepBHOe Bpems 10 https://m.edsoo.ru/f16b68d7
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16



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

KonuuecTBo yacos J/1IeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontponbHble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchbl
Pazpen 1. OJIEKTPOJJMUHAMUKA
bubmmoreka IIOK
11 MarsmTHoe moste 14 https://m.edso0.ru/39859ef1
bubmmoreka IIOK
1.2 DNeKTPOMArHHTHAS MHAY KIS 13 1 https://m.edsoo.ru/39859ef1
Wtoro no pa3peny 27
Pa3pen 2. KOJIEBAHUS 1 BOJ/IHBI
bubmoTeka LIOK
2.1 MexaHuuecKue KoaeOaHUs 10 https:/m.edsoo.ru/39859ef1
2.2 OneKTpOMarHUTHbIe KojebaHus 15 Bubmmorexa TIOK
https://m.edsoo.ru/39859ef1
23 MexaHuyeckue U 371eKTPOMarHUTHbIe 10 1 bubmmoreka LIOK
' BOJIHEI https://m.edsoo.ru/39859ef1
bubmoTeka LIOK
24 Oniika 25 1 https://m.eds00.ru/39859ef1
Wtoro no pa3peny 60

Pa3gen 3. OCHOBBI CITEIIAJTIbHON TEOPYN OTHOCHUTE/IbHOCTH

3.1

OcnHoBe1 CTO

5

1

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

Nroro nio pa3geny



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

Pazpen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM /1yaii3m 15 BuGmorexa [JOK
’ priyCKy/IAp s https://m.edsoo.ru/39859ef1
bubmoTeka LIOK
4.2 o 5
H3HKa aToMa https://m.edsoo.ru/39859ef1
43 ®dy3uKa aTOMHOI0 fi/ipa ¥ 3/1leMeHTapHbIX 5 bubmmoreka IIOK
' YaCTHL] https://m.edsoo.ru/39859ef1
Wtoro no pa3peny 25

Paspen 5. 9JIEMEHTBI ACTPOHOMMHU 1 ACTPODPU3NKHN

bubmmoreka IIOK
5.1 OnemMeHThbl aCTPOHOMUM U aCTPODU3UKU 12 hitps://m.eds0o./39859f1
Wtoro no paspeny 12
Pasgen 6. DU3NUYECKUN ITIPAKTUKYM
. bubmoTeka LIOK
6.1 H3MIECKHH MPAKTHKYM 16 16 https://m.edsoo.ru/39859ef1
Wtoro no pa3peny 16
Pazgen 7. OGOBIHIAROIIEE ITIOBTOPEHUE
CucremaTH3alisi ¥ 00001IIeHMEe
71 [peiMeTHOr 0 COZlepKaHus U OIIbITa 15 bubmioreka [IOK
' JIesITeIbHOCTH, TIPUOOPeTEHHOTO TTPU https://m.edsoo.ru/39859ef1
r3yyeHuu Kypca ¢usuku 10 — 11 kaccos
Wtoro no pa3peny 15
Pe3epBHoe Bpems 10 Bubmmorexa LIOK

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



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

10 KJIACC
KonuuecTBo uacoB J/IeKTPOHHBbIE
No Jdata uudpoBbie
Tema ypoka KonTposbubie | IIpakTHnuecku
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
paboThI e paboTbI
pecypchbl
1 ®du3rKa — PyHaMeHTa/IbHasE HayKa 0O 1 bubmoreka IIOK
rpupoze https://m.edsoo.ru/1beef346
? HayuHb1ii MeTO/, TO3HAHUSI U METO/IbI 1 bubmoteka LIOK
Hcce[oBaHus PU3NUeCKUX SB/I€HUMN https://m.edsoo.ru/3a7fde29
OKCIIep¥MEeHT M TeOpus B IpoLiecce
3 HOBHaI-FI)I/IH TIPUPO/IbI PHa6n}<f) euHI/Ie U 1 Bubmiorexa OK
PUPOZEL A https://m.edsoo.ru/34c49931
9KCIIepUMEHT 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 (PM3UKHU B (POPMUPOBaHUU 1 bubmoreka LJOK
COBpPeMeHHOM HayUHOUM KapTUHbI MUPa, https://m.edsoo.ru/eabbded1
B MMPaKTUUeCKOU JiesiTe/TbHOCTH JIto/lel
Mexannueckoe gBrkeHue. CrcteMa
. otcyeTta. OTHOCUTE/IbHOCTh 1 bubmoreka IIOK
MexXaHWueCcKoro Aswkenus. [Ipsamas v https://m.edsoo.ru/e9a52f02
obpaTHas 3a/laul MeXaHUKHU
8 Pa/iiyc-BeKTOp MaTepuaIbHOU TOUKH, 1 Buboteka 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 rpoeKuurn Ha OCY KOOpAWHAT.

Tpaekropusi. [Tepemertienue. CKOPOCTb.

VX npoekuy Ha 0CU KOOpAMUHAT

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

PaBHOMepHOe npsiMoJIMHeHOe
nBrkenue. ['padrueckoe onucanue

bubmuoreka IIOK

9 .

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

10 CroxxeHue nepeMelLeHA U CKOPOCTEH. bubmoreka LIOK
Peluenue 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOe [BHKeHUe.

1 MrHoBeHHasi CKOpPOCTb. Y CKOpeHHe. bubmuoreka LIOK
[IpsiMonHeHOe JBU)KeHHe C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEeM
I'padmueckoe onvcaHve

12 TMPSIMOJIMHEMHOTO JIBUXKEHUS C Bubmorexa [JOK

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

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

14 [Br>keHMe Tesa, OPOIIEHHOTO TIO/, bubmioreka LJOK
YIJI0M K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe ABW>XeHUe. [|BI)KeHMe
10 OKPY)>KHOCTH. YTJ/IOBasi M JIMHelHast

15 ckopocTs. Ilepuog v yactora Bubmiotexa [IOK

P - HIEPHOA ' https://m.edso0.ru/33196fbe
LleHTpOCTpeMHUTE/ILHOE U [10THOE
yCKOpeHue
16 KoHTpospHast paboTa 1o Teme bubmoteka LIOK



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/b7560bbf

"Kunemartuka"

https://m.edsoo.ru/1242£32e

I[TepBbiii 3ak0H HproTOHA.
VHepuianbHble CUCTEMBI OTCYETA.

bubmoreka IIOK

17
[IpuHLMIT OTHOCHTE/IBHOCTH ["anuiies. https://m.edsoo.ru/5a9e4a64
HeunepriyanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOeHMCTBYOLas 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
[IpyHIMI cynepnio3yuLuu cui. PerieHue
20 3ap aqLItIa 1y }II/IME[!)HEHI/IE 3aKOHOB bubmiotexa 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
WHepPTHOU MacChl
0 Cwuiia TsKeCTy U yCKOpeHue bubmuoreka IIOK
CBOOO/THOTO TIAZIeHUS https://m.edso0.ru/22757£26
IBr>keHre HeOeCHBIX TeT U UX
73 WCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmoteka LIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmoreka IIOK
24 Cuiia ynpyroctu. 3akoH I'yka. Bec tesna
Ypy y https://m.edsoo.ru/0ae2cd84
Cuia Tpenus. IIpuposa v BUABI CUil Bbubmoteka LIOK
25 TpeHus. [IBIyKeHue B )KUJKOCTU U rase C https://m.edsoo.ru/1fa86499
YUETOM CHJIBI COIIPOTUB/IEHUS Cpe/ibl https://m.edsoo.ru/2cb29676
26 Hasnenue. I'ugpocratuueckoe bubmoteka LIOK

Jasnenue. Cuna Apxumeja

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/5a9e4a64
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ABCOMIOTHO TBEP/0€ Teso. bubmmoreka IIOK
27 ITocTynaresibHOe U BpalljaTeibHOe bubmoreka IIOK
JBUWKeHUe TBep/oro Teja https://m.edsoo.1ru/2b95d57e
)8 MoMeHT CuJibl OTHOCHUTEJIBHO OCH bubmoreka IIOK
BpaueHus. [1neuo cusel https://m.edsoo0.ru/653d3459
CrioxeHue Cul, IPUIOKEHHBIX K
79 TBepAOMY TeJsly. LleHTp TsKeCTH Tesa. bubmoreka LIOK
YcnoBus paBHOBeCUs: TBEPOTrO TeJia. https://m.edsoo.ru/9aa79a7d
Buabl paBHOBecust
bubmoreka [IOK
30 Peruienue 3azau
A https://m.edsoo.ru/dc1caacO
31 KoHTpospHast paboTa 1o Teme Bbubmoteka LIOK
"MuHamuka. CTaThKa TBepAoro resa" https://m.edsoo.ru/9f5a574c
VMnynibC MaTepuranbHOM TOUKH,
19 CHCTeMbl MaTepua/bHbIX TOUeK. LIeHTp bubmoreka LIOK
MacC CUCTeMbI MaTepuasbHbIX TOUEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABVKeHUU L[eHTPa MacC
VIMIynibC CUIIBI M U3MEHEHKe UMITYJ/IbCa
bubmoteka LJOK
33 Tes1a. 3aKOH COXpaHeHUs UMITYJIbCa.
https://m.edsoo.ru/13f0a221
PeakTrBHOE JIBU>KEHUE
MoMeHT umMyJ/ibca MaTepuaabHOM
4 ToukU. [IpescraBieHre o coxpaHeHUH bubmiorteka LJOK
MOMEHTA UMILYJIbCa B L[eHTPa/IbHbIX https://m.edsoo.ru/d6532eb9
TIOJISIX
bubmioteka LJOK
35 Perienue 3azau
A https://m.edsoo.ru/f7706d63
36 PaboTa cuibl Ha MasioM ¥ Ha KOHEUHOM bubmuoreka LIOK

riepemeiiieHuu. I'pacdrueckoe

https://m.eds00.ru/913974c7
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ripeJicTaB/ieHre pPabOThI CHJIBI.
MOLLHOCTB CUJIBI

KuneTtnueckasi sHeprusi. Teopema 06

bubmoreka IIOK

37 U3MEHEeHUU KUHeTUUeCKOH SHepruu
- p https://m.edsoo.ru/9a5e2e74
MaTepuaabHOU TOUKH
[ToTeHIManbHBIE U HEMIOTeHIuabHbIe
38 cusel. IToreHiuanbHas sHeprus. Bropas Bubmiorexa LIOK
) 1 pri. p https://m.edsoo.ru/554bafcc
KOCMUUEeCKasi CKOPOCTb
TpeTbst KOCMUUeCKast CKOpOCTb. CBs3b
pabOThI HETIOTEHIUATBHBIX CHJI C
39 U3MeHeHreM MeXaHWUueCKOH 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};IJII/I 71 U1eabHOMN BuGnuorexa LIOK
p PHY A A https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTtponbHast paboTa o TeMe "3aKOHBI bubmioTeka LJOK
COXpaHeHusl B MexaHuKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe TIpe/icTaB/IeHU O TIPUPOJIE
bubmioreka LJOK
42 TeryioTel. OcHoBHEIe 1To10KeHuss MKT.
https://m.edsoo.ru/b0a4445f
Ouddysusi. BpoyHOBCKOe JBUKeHHe
CrpoeHue ra3000pa3HbIX, XXUJKUX U
43 TBEepAbIX TeJI. XapakTep ABUKeHUSI U Bubmorexa LIOK
PA L P PA https://m.edsoo.ru/c44d02e2
B3aMMO/IEVICTBUS YaCTUL] BelljeCTBa
Macca v pa3mepsl MOJIeKy1 (aTOMOB).
44 KomuuectBo BelectBa. ITocTosiHHas Bubmaorexa HOK
M ) https://m.edsoo.ru/c5b72ab7
ABorazipo
45 Temrmepatypa. TernnoBoe paBHOBecHe. bubmuoreka LIOK



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/f30f43b6
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[Tkana Llenbcus

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

46 Pemenne 3amau Bubmiotexa [IOK
A https://m.edsoo.ru/1531aba5
. bubmioreka LJOK
47 Npea a3. ['a3oBele 3ak0
ACUIEHRILT BPIE SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHeHnne MeHieneeBa-KnanelipoHa. bubmioreka LJOK
Pertienue 3azau https://m.edsoo.ru/8d12¢328
49 AbGcomoTHas TeMriepaTtypa. 3aKoH bubmuoreka IIOK
HanbToHa https://m.edsoo.ru/14e02d1f
50 M3ormporieccesl B jeaabHOM rase C Bbubmoteka LIOK
IIOCTOSIHHBIM KOJ/IMUECTBOM BelljeCTBa https://m.edsoo.ru/68878d51
['padurueckoe npescras/eHye
51 1/15013) OL[eCCOB: is.'gTe Ma, U30xopa Bubmorexa [JOK
POLECCOB: H30TepMa, pa, https:/m.eds00.ru/1344327b
n3obapa
bubmoreka LIOK
52 OcHoBHoe ypaBHeHre MKT
P https:/m.eds00.ru/c8094721
bubmoreka IIOK
53 Peruienue 3azau
A https:/m.eds00.ru/10265a05
CBs13b abCOMIOTHOM TeMIiepaTyphbl
TepMO/IMHAMUUECKOU CUCTEMBI CO
54 CpeJiHel KUHEeTUUeCKOM SHepruen https://m.edsoo.ru/c38af875
MOCTYMAaTe/IbHOTO TeIJIOBOTO JABMXKeHUsT
€€ yacTull
ec O06o00611IeHMe ¥ CHCTeMaTH3alys 3HaHUH bubmoteka LIOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8
e6 KonTtponbHas pabora o Teme "OCHOBBI bubmoteka LIOK
MKT" https://m.edsoo.ru/13adad59
57 TepMogrHamMuyeckasi cuctema. 3alaHue bubmioreka LJOK
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BHeILIHUX ycyioBui Ajis T/ cucteMsl.
BHelllHMe ¥ BHyTpeHHUe napaMeTphl.
[Tapametpsl T/l cucTemMbl Kak CcpefjHHe
3HaueHHs BeJINUVH, OMUCHIBAIOIUX eé
Ha MUKPOCKOITUYECKOM YPOBHe

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

HyneBoe Haua/mo TepMOAVHAMUKH.

bubmoreka IIOK
58 Camornpou3sBoJibHas penakcarus T
P P H A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Mopesb WaeanbHOTro ras3a B
59 TepMOJHHaMUKe. Y C/IOBUS Bubmorexa [IOK
PMOA 7S https://m.eds00.ru/29355001
MPUMEHHUMOCTH 3TOW MOJe/U
60 YpaBHeHnue MeHjeneeBa-KanerpoHa u bubmoreka LIOK
BbIp&)KeHUe [/151 BHYTPeHHel SHepruun https://m.edsoo.ru/bal178d0
BripakeHue [i/1s1 BHyTpeHHel SHepruu
61 OZJHOATOMHOI'O UZieajJbHOro rasa. bubmuoreka LIOK
KBa3ucratrueckue v HeCTaTUYeCKue https://m.edsoo.ru/ac5cacl5
TIPOLIeCCHI
OnemeHTapHasi paboTa B
62 TepMOJWHAMHUKe. BerurcieHre paboThbl bubnuoreka LIOK
o rpa¢uKy rporecca Ha pV- https://m.edsoo.ru/741d5738
Jiyarpamme
Terutornepeaua Kak Crioco0 U3MeHeHUst
63 BHyTpeHHel 3Heprun T/I cuctemMbl 6e3 Bubmmorexa [JOK
TP P https://m.edsoo.ru/3d734561
COBepIIIeHHs pabOThI
64 KoHBek1jusi, TerjiornpoBOAHOCTb, bubmoreka IIOK
U3JlyuyeHue https://m.edsoo.ru/157b54cd
65 KosmnuectBo TenioThl. TerjoéMKoCTb bubmoreka IIOK

Tesia. Yie/ibHas U MOJIsIpHast

https://m.edsoo.ru/7ba67355
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TeIUI0EMKOCTH BelleCTBd. YAEJ'[]:HaH
TEeIVI0Ta CrOpPaHHA TOIIJIMBA

66 Pacuét Ko/mmMuecTBa TeIvioThl IpU bubmoteka LIOK
Teruionepezaue https://m.edsoo.ru/1db5ad4e
67 [MTousiTe 06 afrabaTHOM TIpOIieCce. bubmoreka LIOK
[TepBbIi1 3aKOH TePMOJAUHAMUKHA https://m.edsoo.ru/d8098824
KosmuecTBO TemioThl ¥ paboTa Kak
N bubmoteka LIOK
68 Mepbl M3MeHeHUs] BHYTPeHHel SHepruu
https://m.edsoo.ru/b047alcd
T[] cuctembl
BTopoii 3aKOH TepMOIMHAMUKU /151
69 PaBHOBECHBIX Y HEPABHOBECHBIX bubmioreka LJOK
ripoiieccoB. HeobpaTtumocThb https://m.edsoo.ru/c6f4f464
MPUPOJHBIX MPOLIECCOB
70 [TpUHIUTIBI 1eMCTBUS TETIIOBBIX bubmioreka LJOK
MaruH. KIT/Q https://m.edsoo.ru/2e945513
7 MakcumainbHoe 3Hauenre KIT/I. vk bubmuoreka IIOK
Kapno https://m.edsoo.ru/fe3857b9
bubmoreka IIOK
72 Peiienue 3azau
A https://m.edsoo.ru/b3efal8b
OKOJIOTUYeCKUe aClleKThbl
7 WCII0/Tb30BaHUS TEIJIOBBIX JBUTATeseH. bubmoreka IIOK
TenioBoe 3arpsi3HeHre OKpY Katollen https://m.edsoo.ru/9867aaa7
cpezibl
bubnmoreka IIOK
74 Peiienue 3azau
A https://m.edsoo.ru/c8c70432
O06o0011IeHMe U CHCTeMAaTH3al|s 3HAaHUH
. bubnuoreka IIOK
75 o teMe "TepMmoguHamuka. Ternossie

MaIIUuHbI"

https://m.edsoo.ru/28d62b3f
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KoHTtponbHasi pabora 1o tTeme

bubmmoreka IIOK

76
"TepmogrHamMuka. TeryioBbie MallliHbI" https://m.edsoo.ru/1b6e26c5
ITapoobpa3oBaHue U KOHZEHCAIHS.
77 I/Icia eII{)I/Ie U KUTIeHUe S"q eJII:I-IjaH Bubmiorexa OK
P A https://m.edsoo.ru/6f8e6777
TeTI0Ta MapooOpa3oBaHuUs
HaceIimieHHbIe ¥ HeHaChIleHHbIe TIaphbl.
KauecTBeHHasi 3aBUCUMOCTD TIJIOTHOCTH
Y [laBJIeHUs] HAaCBILLEHHOT0 T1apa OT
78 Teime aTyphbl I/IXL?IeBaBI/ICI/IMOpCTb OT Bubmorexa [JOK
. PATYPEL, https://m.edsoo.ru/f5c17d02
00bEMa HACBIILEHHOTO Mapa.
3aBUCUMOCTb TeMIepaTypbl KUTIEHUSI OT
JlaBJ/ieHHUsI B )KUJJKOCTH
79 BrnaxHocTs Bo3ayxa. AGcomoTHast 1 Bbubmoteka LIOK
OTHOCUTE/IbHAsA BJIAXKHOCTh https://m.edsoo.ru/30ebbb79
bubmoreka LIOK
80 Peluenue 3azau
A https://m.edsoo.ru/18e95ff3
TBéppaoe Tesno. Kpucramiivueckue u
81 amop@Hble Tena. AHU30TPOIHSI CBOWCTB Bubmorexa [IOK
P ' P https://m.edsoo.ru/20a88a03
KPUCTA/VIOB
[1naBneHue u KpucCTaIA3aLusl.
bubmoteka LIOK
82 Y penvHad TeruioTa riaBieHUs.
https://m.edsoo.ru/6ee91e9f
Cybnmmmariust
eopMaLiM TBEPAOIO Tea.
Aedopmary PA bubmioreka LJOK
83 Pactskenue u oxatue. Casur. Mogyns
. https://m.edsoo.ru/dalaab10
FOHnra. Ilpesnen ynpyrux geopmaruii
TernioBoe paciivipeHue XUAKOCTel 1
B, bubnuoreka LIOK
84 TBEPABIX Tesl. AHTaPDMOHMU3M TETLJIOBbIX

KojebaHui YacTHI] BelecTBa

https://m.edsoo.ru/7ba5edf2
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a5 [Tpeobpa3oBaHue 3Hepruu B (a3oBbIX bubmmoreka IIOK
repexozax https://m.edso00.ru/97a0672f

bubmioreka LJOK

86 YpaBHeHUe TeryioBoro banaHca

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

87 Perenvie 3az1a

HICHEE SaAdH https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HaTSKEHUeE.

a8 Kanvisipaele siByieHus. [laBieHue 1o, bubmiorteka LJOK
HMCKPUBJ/IEHHOMN TTIOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)upkocty. Popmyia Jlamiaca
Ob600111eHMe U cUCTeMaTH3alus 3HaHUH

. bubmioreka LJOK
89 1o TeMe "ArperaTHble COCTOSIHUS
\ https://m.edsoo.ru/0b52575c¢
BellfecTBa. da3oBble repexo/bl
KoHTposbHast paboTa 1o Teme
90 "ArperaTHble COCTOSTHHS BeleCTBa Bubmiorexa IOK
P | B ' https://m.edsoo.ruw/7dc2a739
@Da30BbIe nepexo/bl
OneKTpHU3aLys TeJl U eé TPOsIB/IeHMUS.

91 OnekTpuueckui 3apsz. JBa Buja bubmoreka LIOK
37IeKTPAYeCKUX 3apsaoB. [IpoBogHUKY, https://m.edsoo.ru/1aff445f
JIA3NIeKTPUKU U TIOTYTIPOBOTHUKU
O/neMeHTapHbIN 3/1eKTPUYEeCKUH 3apsi.

92 3aK0oH coxp aHeHUst aml:KT I/I‘-IECKOFE ’ Bubmiorexa OK

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

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

bubmoTeka LIOK

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

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

bubmmoreka IIOK

95
3JIeKTpUYeCKue 3apabl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTD 3/1eKTPUUECKOro TMOJIS.

96 [Tpo6HbIit 3apsiy,. JInHUM bubmoteka LIOK
HaIpsHKEHHOCTU 3/IeKTPUYECKOrO I10JI4. https://m.edsoo.ru/3dac6957
OJHOpOAHOE 3/IeKTPUYECKOe ToJjie
[ToTeHI[MaNBHOCTD

97 3/IeKTPOCTaTUUeCKOro 1oJisl. Pa3HoCThb Bubmiorexa IOK

P ) https://m.eds00.ru/80021447
MOTEeHL[MAaJIOB U HalpsDKeHre
[ToTeH1ManbHas SHeprus 3apsija B
98 3/IeKT LCI)CTaTquCKOI\E rosie l;_lfTeH ras Bubmiorexa OK
P ' H https://m.edsoo.ru/af5fa389
3/1eKTPOCTaTAUeCKOTO IO/
CB$13b HANPSPKEHHOCTH TI0JI U

99 a3HOCTH TOTEHLUAJIOB [JIs1 Bubmiorexa OK
P H A https://m.edsoo.ru/df7a6838
3/1eKTPOCTaTAYeCKOro MOJIst

100 [TpuHUMD CyTieprio3vuLium bubmiorteka LJOK
3/7IeKTPUUeCKUX Tosei https://m.edsoo.ru/Ocfe4a6c

bubmioreka LJOK

101 Perenvie 3ajau

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

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

103 00BéMmy 111apa. [Tosie paBHOMEPHO Bubmiorexa [IOK

y E) ) p N p https://m.edsoo.ru/f7a665ee
3apsKeHHOM 0eCKOHeYHOM MJI0CKOCTU

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

105 [IV3/1eKTpUKY U T0JIyTIPOBOSHUKU B bubmoteka LIOK

3JIEKTPOCTaTUUYE€CKOM I10J/1€

https://m.edsoo.ru/060ebab5
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KongeHcaTop. D/1eKTPOEMKOCTh

106 KOH/IeHCaTopa. JJIeKTPOEMKOCTh bubmorexa LIOK
A pa. P https://m.edsoo.ru/845b4{73
TIJIOCKOT O KOH/ZIeHCcaTopa
107 [TapasienpHOe coefiHeHUe bubmoteka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/d11e8ce?
108 [TocnesoBarenbHOE COeLiHeHUe Bbubmoteka LIOK
KOH/IeHCAaTOpOB https://m.edsoo.ru/1e992920
109 OHeprus 3apsKeHHOro KOHZleHcaTopa Bubmorexa [IOK
P P A P https://m.edsoo.ru/73a34{18
bubmoreka IIOK
110 Pemmenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 [IBr>KeHMe 3apsHKeHHOM YacCTHLbI B bubmioreka LJOK
OZJHOPOJHOM 3JIEKTPUYECKOM I10J1e https://m.edsoo.ru/8341d6ac
112 Pe1ienuie 3azjau
113 O6o061eHre U cucTemMaTH3ayst 3HaHUH bubmoteka LIOK
0 TeMe "DJIeKTprUUecKoe mnosie" https://m.edsoo.ru/5752603f
114 KoHTposbHast paboTa 1o Teme bubmoteka LIOK
"DreKTprueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBIN TOK. Y C/IOBUS
bubmioreka LIOK
115 CyL|eCTBOBaHUS IMOCTOSIHHOT'O
https://m.edsoo.ru/233311b5
3/1eKTPUUECKOr0 TOKa
bubmuoreka LIOK
116 Ncrounrku Toka. Hanpskenve u 31C nomorexa L
https://m.edsoo.ru/0839a115
117 3akoH Oma /1 yyacTKa Lielu. bubmioreka LJOK
OJIeKTpUYeCKoe COIPOTUBJIEHUE https://m.edsoo.ru/f14f251e
118 3aBHCUMOCTb COTIPOTUBJ/IEHHUS bubnuoreka LIOK

O/THOPO/IHOT'O TIPOBO/IHHKA OT €ro

https://m.edsoo.ru/95fcdf51
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[AJIMHBI U TVIOIIAdAHN TIOTMepevyHoro
CeueHus

119 Y jenvHOe CONpOTUB/IEHKE BeleCTBa. bubmoreka IIOK
Pemmenue 3amau https://m.edsoo.ru/437f8300
120 [TocnepoBaresibHOe, MapasiienbHoe, bubmoreka LIOK
CMeLlIaHHOe CoeMHeHUe IIPOBOJHUKOB https://m.edsoo.ru/236£7e07
11 Pacuét pa3sBeTBIEHHBIX 3/IEKTPUYECKUX Bbubmoteka LIOK
yeneil. [TpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubmoteka LIOK
122 Pewienue 3aza
HHEHHE SR https://m.edsoo.ru/3881b469
193 PaboTa 371eKTpUYeCcKOro Toka. 3aKoH bubmoteka LIOK
xoynsa —JleHua https://m.edsoo.ru/a3605c5c
bubmioTeka LIOK
124 Peiienue 3aza
HHEHHE SR https://m.edsoo.ru/6761bf0f
MOIIHOCTB 3/71eKTPUUECKOro TOKa.
bubmioTeka LIOK
125 TenioBasi MOIIIHOCTB, BbIJle/isieMasi Ha
https://m.edsoo0.ru/99750a6f
pesucTope
bubmuoreka LIOK
126 Pemenne 3amau nomorexa I
https://m.edsoo.ru/eb72fc24
127 O/ C v BHyTpeHHee CONPOTHUBIIEHVE bubnuoreka LIOK
WCTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa /17151 TO/THOM (3aMKHYTOM) bubmioreka LJOK
3/1eKTPUUeCKOMU LIenu https://m.edsoo.ru/221f40fb
bubmioreka LJOK
129 Perenvie 3azau
4 https://m.edsoo0.ru/3580b679
bubmioteka LJOK
130 Mo1HOCTb UCTO a ToKa
HIHOCTD HCTOHHHIKA TOR https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbIKaHue bubnuoreka LIOK
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https://m.edsoo.ru/546f5632

132 KoHgeHcaTop B Lieru MOCTOSTHHOTO TOKa bubmorexa LOK
b pEo https://m.edsoo.ru/35368f3e
bubmioTeka LIOK
133 Peiienue 3aza
HHEHHE SR https://m.edsoo.ru/4410cef0
134 Pertienuie 3a/1au 1o TeMe "TIOCTOSIHHBIN bubmuoreka LIOK
3/71eKTPUYeCKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemmenue 3azau 1o teme "TlocTOsTHHBIN bubmioTeka LJOK
3/71eKTpUUeCcKuii Tok" https://m.edsoo.ru/744261b8
136 Pemenue 3azau 1o teme "IloCcTOSIHHBIN Bbubmioteka LIOK
3/1IeKTPAUYECKUU TOK" https://m.edsoo.ru/eb5d4687
O06o00111eHMe U CUCTeMaTH3alUs 3HAHUH
137 1o Teme "[TO0CTOSTHHBIN 3/1IeKTPUUYECKUN Bubmiorexa OK
| P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTposbHast paboTa 1o Teme bubmoteka LIOK
"TTOCTOSIHHBIN 3/1eKTPUYECKUM TOK" https://m.edsoo.ru/1885ddf1
OnekTpuueckasi TpOBOAUMOCTh
. bubmioTeka LJOK
139 pas/IMuHbIX BellleCTB. DJIeKTPUYeCKUN
https://m.edsoo.ru/da794295
TOK B MeTasisiaXx. CBepXIpoBOJUMOCTb
OneKTpUYeCcKuii TOK B pacTBopax 1
140 acriaBax 3/eKTPOJIUTOB. 3aKOHBI bubmorexa LOK
P P | https://m.edsoo.ru/4b423491
®dapages 47151 3JIEKTPO/IM3a
. bubmioreka LJOK
141 ONeKTpUYeCcKrH 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 ONeKTpUYeCKHi TOK B Bbubmoteka LIOK

T0JIyIPOBO/IHHKAX

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

[TonyripoBOIHUKOBBIE PUOOPEI

bubmoreka LJOK
https://m.eds00.ru/83622200

145

®u3nyecKuil MpakTUKyM T10 TeMe
"M3mMepeHure CUIbI TOKA U HaTIPSDKEHUS
B LIe[1 [TOCTOSTHHOT'O TOKa MPU MOMOILU
aHaJIOrOBBIX U LIU(PPOBBIX
M3MepUTeTbHBIX PUOOPOB" WU
"3HaKOMCTBO C LIUPPOBOI
nabopatopueti o ¢gusuke. [Tprumepsl
v3MepeHust PU3NUeCKUX BeJTMUMH TIPU
TOMOLL[A KOMITBIOTE@PHBIX JaTUUKOB"

bubmioTeka LIOK
https://m.edsoo.ru/5643ea56

146

®u3nyecKuii MpakTUKyM I10 TeMe
"3yueHrie HepaBHOMEPHOI'O [IBUKeHHUs
C Le/IbE0 OTpe/ie/IeHUsI MTHOBEHHOU
CKopocTH"

bubmoreka LJOK
https://m.edsoo.ru/f6292f5f
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®du3nyecKuil MpakTUKyM I10 TeMe
"M3mMepeHure yCKOPEHUS TIpU
MPSIMOJIMHEMTHOM PaBHOYCKOpPEHHOM
JIBIDKEHUU 110 HAK/TIOHHOM TIJIOCKOCTH"
wuny "VccriejoBaHue 3aBUCUMOCTH Iy TU
OT BPeMeHH MPY PaBHOYCKOPEHHOM
JBYKEHUN"

bubmiorteka LJOK
https://m.edsoo.ru/6960b6ef
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®du3nyecKuii MpakTUKyM I10 TeMe
"H3mMepeHure YCKOPeHHsI CBOOOIHOTO
nazeHust” win "Vi3yueHue qBUKEHUS
Tesia, OpOIIeHHOr0 TOPHU30HTA/ILHO"

bubmioreka LJOK
https://m.edsoo.ru/d1ea2402

149

®dusnyecKuii NpakTUKyM I10 TeMe
"M3yyeHre IBWKEHUd Tesa o
OKDY>KHOCTH C MOCTOSIHHOM 110 MOJYJTHO

bubmioreka LJOK
https://m.edsoo.ru/bcf53514
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ckopocTero" v "UccnenoBanue
3aBHCUMOCTH Tepuo/ia obpaitieHust
KOHWUYeCKOr0 MasiTHUKA OT ero
riapaMmeTpoB"

150

®dusnyeckuii MpakTUKyM IO TeMe
"VI3MepeHne paBHO/IEHUCTBYIOLEN CUIbI
MIpU JABW)KeHUU OpyCKa I10 HaK/IOHHOM
ruiockoctu" 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
YIIPYTOCTH, BO3HUKAIOLIUX B MIPY>KUHE U
pe3nHOBOM 00pa3tie, OT UX
nedopmanuu" wim "VzyueHue
JIBIDKEHUS] CUCTeMBI TeJl, CBSI3aHHbIX
HUTBIO, IePeKUHYTOMN uepe3 JIErKUM
610K"

bubnuoreka IIOK
https://m.edsoo.ru/b55b81al
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®u3nUeCcKuil MPaKTUKyM TI0 TeMe
"3mepeHue Ko3(duliieHTa TpeHus 1o
BeJIMUMHE YTJI0BOT0 KO3 puLeHTa
3apucuMocTy Frp(N)" unu
"NccnemoBaHue IBWKeHHUSI OpycKa 1o
HaKJIOHHOM MJIOCKOCTHU C TIepeMEeHHBIM
Ko3(puieHToOM TpeHus" Uim
"3yueHue [BUKeHUs rpy3a Ha Bajy C
TpeHueMm"

bubmioreka LJOK
https://m.edsoo.ru/b83b1607
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®dusnyecKuii MpakTUKyM I10 TeMe

bubmoreka IIOK



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

"WUccnenoBaHue yC/I0BUM paBHOBECHS
TBEpZ0ro TeJla, UMeoLLlero 0chb
Bpaujenus" uiv "KoHcTpynpoBaHue
KPOHIITENHOB U PacuéT CUJ/I yIIPpyrocTu"
unu "V3yueHue yCTOMUUBOCTU
TBEpZO0ro TeJla, UMeoLLero Mioaib
OrophI"

https://m.edsoo.ru/4a04f4{7
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®dusnyecKuii NpakTUKyM I0 TeMe
"M3MepeHue UMITy/bCa Teja Io
TOpPMO3HOMY nyTH" Wiy "M3MepeHue
CUJIbI TATH, CKOPOCTH MOZeNIN
3JIEKTPOMOOU/ISE U MOIL[HOCTH CHJTBI
Taru" wnm "CpaBHeHHe U3MeHeHUs
HMMILYJIbCa Tejla C UMITYIbCOM CHJIBbI"
win "VccienoBaHre COXpaHeHus
HMMITyJ/IbCa TIPU YIIPYTOM
B3auMozencTeun" win "Vi3mepeHue
KUHETUYeCKOU SHepruu Tesa o
TOPMO3HOMY ITyTH"

bubmioreka LJOK
https://m.edsoo.ru/856fb28e

155

du3nUecKuil MPakKTUKYM 10 TeMe
"3yuyeHre ©30TepMUUYECKOT0 TIpoLiecca
(peKOMeH/I0BaHO UCII0/Ib30BaHKe
udpoBoii 1abopatopun)" wiu
"M3yuyeHure M30XOPHOTO IpoLecca" Ui
"M3yueHue n306apHOTO mpoiiecca’ uiu
"[IpoBepka ypaBHeHUs] COCTOSIHUSA"

bubmioreka LIOK
https://m.edsoo.ru/e0fe7e07
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du3nUecKuil MPaKTUKYM 10 TeMe
"N3mepeHue yJenbHOM TeryioéMKoCTH"
win "VccriejoBadme mipoljecca

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



https://m.edsoo.ru/2f2faa61
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OCTBIBaHHS BelllecTBa'" Wiu
"UccnegoBanye aauabaTHOrO
nporecca” uim "M3yueHue
B3aWMOCBSI31 SHEePruu
MeKMOJIEKY/IIPHOTO B3aUMO/IENCTBUS U
TeMIepaTypbl KUTIEHUS )KUJKOCTel"
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®u3rueCcKuil MpakTUKYM T10 TeMe
"M3yueHne 3aKOHOMepHOCTel
WCIapeHust KUAKocTel" uin
"V3MepeHue yie/IbHOM TerJIOThI
TiaB/jieHus apaa" win "M3yuenue
CBOMCTB HaChIIIeHHBIX TTapoB" U1
"M3mepenue abCOMIOTHOM BIayKHOCTH
BO3/lyXa U OLIeHKa MacCChl [1apoB B
rnomeljeHun". amepenue
Ko3¢duLieHTa MOBePXHOCTHOIO
HaTsDKeHUs

bubmioreka LJOK
https://m.edsoo.ru/6bla23b5
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®du3nyecKuil MpakTUKyM I10 TeMe
"HabmtoieHre mipeBpaltieHust SHEPrUU
3apsUKeHHOI0 KOH/IeHCaTopa B SHEPIUi0
W3/Iy4yeHUs cBeTouoa" Win
"3yueHure MpoTeKaHWs TOKa B LielH,
coflep>Kallier KOHAeHcaTop'" Win
"PacripesiesieHre pasHOCTU
MOTEHL[MAa/I0B (HaMpsUKeHWs) TIpU
MOC/Ie/I0BaTe/IbHOM COeIMHEHUHU
KOH/IeHCaTopoB"

bubmioreka LJOK
https://m.edsoo.ru/ec424377
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®u3nyeckKuii MpakTUKyM T0 TeMe
"WccnenoBaHvie CMENIaHHOTO

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



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

COeIMHeHUS Pe3UCTOPOB" WU
"3MepeHue ye/bHOTO COIPOTUBJIEHUS
MpoBOAHUKOB" uin "MccmeoBaHue
3aBMCUMOCTH CUJIBI TOKA OT
HarIpsKeHUs [J1s1 JlaMITbl HaKaTMuBaHUs "

®u3nueCcKuil MpakTUKYM T10 TeMe
"HabstrojeHue 3/1eKTpoau3a’ Ui
"M3MepeHue 3apsiia OAHOBAJIEHTHOT O
voHa" unu "UccienoBaHue

bubmoreka IIOK

160
3aBUCUMOCTHU COTIPOTUBJICHUS https://m.edsoo.ru/64b6e901
TepMOpPe3UCTOpa OT TemIlepaTyphl' Win
"CHsiTHe BOMbT-aMIepHON
XapaKTepUCTHUKHU Auonaa"
Pe3epBHbIH ypok. O000OIIIeHUe U
161 CI/ICT]ZMaTI/IE}&}l] pHﬂ 3HaHI/11;Iu 10 TeMe Bubmiorexa [JOK
H https://m.edsoo.ru/ed017d93
"Kunemartuka"
PesepBHbiil ypok. O000II[eHIe U
162 CI/ICTIe)MaTI/le, pI/IH 3HaH1/11‘?1u 10 TeEMe Bubmiorexa IOK
1 htps://m.eds00.ru/3149956b
"QuHamuka"
PesepBHbIil ypok. O000II[eHIe U
163 CI/ICTEMaTI/BZ pI/IH 3HaHI/11;Iu 10 Teme Bubmaorexa HOK
| 3 | https://m.edsoo.ru/0f9752ac
CraTuka TBepZoro tesna
PesepBHbIN ypok. OO00OLIEHUE U
P P EH bubmoreka LIOK
164 CHCTeMaTH3allusl 3HaHUM T10 TeMe
i " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPaHeHHUsI B MeXaHUKe
Pe3sepBHbIil ypok. O60611eHIe U
165 CHCTeMaTH3al[ysl 3HaHUM 110 Teme bubnuoreka LIOK

"OCHOBBI MOJIEKY/IIPHOKUHETUYECKON
Teopuun”

https://m.edsoo.ru/de148976



https://m.edsoo.ru/de148976
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Pe3epBHbIii ypok. O60011IeHE U

. bubmioreka LJOK
166 cUcTeMaTH3allys 3HaHUM T10 TeMe 1
https://m.edsoo.ru/Obcc77cl
"TepmogrHamuka. TeryioBbie MallIiHbI"
Pe3epBHbIi ypok. O60011IeHHe 1
167 cUcTeMaTr3alLus 3HaHUM 110 Teme 1 bubmuoreka IIOK
"ArperarHble COCTOSIHUS BellleCTBa. https://m.edsoo.ru/59ca5c91
®da3oBsble nepexos!"”
Pe3sepBHbIi ypok. O60611IeHHe 1
168 CI/ICTIe)MaTI/IBZ pI/IH 3HaHI/H‘?Iu 10 TemMe 1 Bubmorexa [JOK
| i | https://m.edsoo.ru/f2381c0c
O/eKTpruyecKoe 1oJie
Pe3sepBHbIil ypok. O6061IeHHe U
169 CI/ICTEMaTI/Bz pI/IH 3HaHI/11‘fiu 10 TeMe 1 Bubmiorexa IOK
]:} . https://m.edsoo.ru/3cae6dal
"IIoCTOSIHHBIN 3/1€KTPUYECKUN TOK"
Pe3sepBHbiil ypok. O6061IeHue 1
P P EH " bubmoteka LJOK
170 CHCTeMaTHh3allus 3HaHWM T10 Teme ""ToKu 1
R https://m.edsoo.ru/cc7681d4
B pa3/IMYHbIX Cpejax
OBHIEE KO/IMYECTBO YACOB I10 170 16

I[TPOI'PAMME
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11 K/TACC

KosnuecTBo yacoB JJ/IeKTPOHHbIE
No Hdata nudpoBbie
Tema ypoka KonTposbubie | IIpakTHnuecku
n/n Bcero H3ydeHHusi | oOpa3zoBaTe/IbHbIE
paboThI e paboTbI
pecypchIl
B3aumopeiicTBUe MOCTOSTHHBIX
1 MarHuTOB Y TPOBOJIHUKOB C TOKOM 1 bubmorexa OK
POBOA ' https:/m.eds00.ru/487a8593
MarnuTtHoe noJsie. ['uriore3a Amriepa
BekTop MarHUTHOM UHAYKLUU.
2 ITpun pI/Il'I Cymeprio3u ﬁlz I\]/faFHI/ITHBIX 1 Bubmorexa [JOK
P UI-I ynep 1 . https://m.edsoo.ru/4clabccb
nosieid. JIMHUKA MarHUTHOW UHAYKLIUU
3 MaruuTHoe 1oJie POBOJHUKA C 1 bubmmoreka LIOK
TOKOM. OmbIT OpcTesa https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, eé HampaB/ieHUE U 1 bubnuoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmioreka LJOK
5 PerieHue 3agau 1 nomvorexa L
https://m.edsoo.ru/a37a0c21
6 [IprmeHeHure 3akoHa Amriepa. 1 bubmioreka LJOK
OneKTpOrU3MepHUTe/IbHbIe TIPUOOPHI https://m.edsoo.ru/ad7718d7
Cwuna JlopeHua, eé HanpaB/ieHHE U
7 Mo/y/b. [IBM>KeHHe 3apshKeHHON 1 bubmioreka LJOK
YaCTULbI B OJHOPOJAHOM MarHUTHOM https://m.edsoo.ru/c97afaal
rnose
bubmiorteka LJOK
8 Perienue 3amau 1
A https://m.edsoo.ru/504e98c7
bubmioreka LJOK
9 Pab6ora cubl JIopeHija 1 nomoreka I

https://m.edsoo.ru/d518be4b
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bubmoreka LJOK

10 P
CLieHme 3afad https://m.edsoo0.ru/93617bd9
MarHuTtHoe 11071e B BellleCTBe.
11 ®deppomarsHeTyku, napa- u bubmiorexa IOK
bP - T1ap https://m.eds00.ru/30ff9608
JlMaMarHeTHUKU
OcHoBHBIE CBOWCTBA
12 (dbeppomarHeTrkoB. [IprMeHeHUe bubmorexa [JOK
PP P https://m.edso0.ru/0b58190a
(heppoMarHeTHUKOB
13 Peruienue 3azau 1o Teme "MarautHoe bubmoreka IIOK
roJie" https://m.edsoo.ru/5b55¢307
14 Perrenue 3ajau o teMe "MaraurHoe Bbubmoteka LIOK
roJie" https://m.edsoo.ru/41c4ae8a
sIBneHue 371eKTPOMarHUTHOM
15 MHAYKUWU. [T0TOK BeKTOpa MarHUTHOU Bubmiorexa IOK
AYRRHH. P https://m.edsoo.ru/b3efalcl
VHAYKLUU
bubmoteka LIOK
16 34C
AAC nHAyKipn https:/m.eds00.ru/48150bd8
17 3aKOH 5/IeKTPOMarHuTHOW UHYKLIU bubmuoreka LIOK
Dapazes https://m.edsoo.ru/a6dec188
18 Buxpesoe siektprueckoe mnosie. Toku bubmioTeka LJOK
Dyko https://m.edsoo.ru/15abe140
19 S/1C MHAYKLWHU B JBUXYIUXCS bubnuoreka IIOK
IPOBOJIHUKAX https://m.edsoo.ru/0235cc02
bubmioreka LJOK
20 P
CLHEHME 3aAad https://m.edsoo.ru/4dfda618
bubmioreka LJOK
21 II JI
baBusio JieHta https://m.edsoo.ru/bbc22726
22 WupykTuBHOCTB. KaTylika bubnuoreka LIOK
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MHAYKTHUBHOCTH B LI€ITH IMTOCTOAHHOI'O
TOKa

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

73 Asnenune camonHaykuuu. J/1C bubmoreka IIOK
CaMOMHIYKLIAU https://m.edsoo.ru/7ee60ca8
24 OHeprvst MarHUTHOTO T10J151 KaTYLLIKU C bubmoreka LIOK
TOKOM. D/IeKTPOMarHUTHOe I10J1e https://m.edsoo.ru/b3cOad11
bubmoreka LIOK
25 Peluenue 3azau
A https://m.edsoo.ru/88f69d2b
26 O06o006111eH1Ee ¥ CHCTeMaTH3al[s bubmoteka LIOK
3HaHUU 10 TeMe "DJIeKTpoMHaMMKa" https://m.edsoo0.ru/76484025
57 KonTtposnrHast pabora o Teme bubmoteka LIOK
"OnekTpogrHaMUKa" https://m.edsoo.ru/8ae09b98
KonebaTtenbHas cuctema. CBoOOIHbBIE
28 KonebaHusi. 'apMoHUYecKue Bubmmorexa [JOK
Lap https://m.edsoo.ru/7c1db385
KosebaHust
79 KunemaTtnueckoe v friHaMHueCcKoe bubmoreka IIOK
OMnMCcaHue KoiebaTe/TbHbIX JBY)KEHUH https://m.edsoo.ru/87ce9498
OHepreTUueckoe onucaHve. BoiBog
JIMHaMUUeCKOr0 OTHCaHHUs
30 rapMOHUUYECKHX KoJle0aHUH 13 UX Bubmmorexa [JOK
P https://m.edsoo.ru/e3c¢99692
SHepreTUYeCKOro U KWNHeMaTU4eCKOro
OnMCaHUs
bubmoreka IIOK
31 AmmuiuTyga v da3za KosebaHui
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepros 1 yacToTa KosieOaHuUH.
19 [Tepros MasbIx CBOOOHBIX bubmioreka LJOK

KOJieOaHWI MaTeMaTUueCcKoro
MasiTHUKA. ITepro/; cBOOOHBIX

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

13 3aryxaroiye KojaebaHusl. bubmoreka LIOK
BriHyx/1eHHbIe KoneOaHust. Pe3oHaHC https://m.edsoo.ru/72e93d09
bubmoreka IIOK
34 ABTOKO/I€0aHUS
https://m.edsoo.ru/6add2644
bubnuoreka IIOK
35 PerieHue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.1u/756123¢5
Ypok-koH(bepeHIYs "MexaHnyeckue
36 K(f)ﬂeﬁaHI/I:lb BpM ;:IKaJIbeIX Bubmorexa [JOK
'}'] https://m.edsoo.ru/8ef587be
WHCTPYMeHTax
O06o006111eH1Ee ¥ CCTeMaTH3aL[s
o N bubmioreka LJOK
37 3HaHWM 110 Teme "MexaHUUeCKUe
\ https://m.edsoo.ru/eb84182f
KosebaHust
38 OneKTpoMarHuTHbIe KojiebaHusl. bubmioteka LIOK
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmysna TomcoHa. CBSI3b aMIUTUTY bl
39 3a I:I Z KOH/IeHCcaTopa C aMIlIUT 3]; Bubmorexa [IOK
PAA A P YA https://m.edsoo.ru/093f9af1
CWJIbI TOKA B KOiebaTe/lbHOM KOHTYpe
40 3aKOH COXpaHeH!s SHepruu B bubmmoreka LIOK
u/lea/ibHOM Kojie0aTelbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolye 3/1eKTpOMarHUTHbIe
yXarom P bubmoteka LJOK
41 KosiebaHus. BeiHyX/[eHHbIe
https://m.edsoo.1u/5e668619
3/IEKTPOMarHUTHbIe KOie0aHUs
[TepeMeHHbIH TOK. Pe3ucTop u
42 KOH/IEHCATOP B LIETTH TIEPEMEHHOT0 Bubmorexa [JOK
A PBI P https://m.edsoo.ru/84836152
TOKa
43 Katyliika UHIyKTUBHOCTHU B LieNU bubmioreka LJOK
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rnepeMeHHOr'o TOKd

https://m.edsoo.ru/cfa307af

3akoH OMa /17151 3/1eKTpUYeCKOH Ljenu

bubmoreka LIOK

44
riepeMeHHOTI0 TOKa https://m.edsoo.ru/8bae38e6
Mo11HOCTb ITepeMeHHOr0 TOKa.
45 AMIUIUTYIHOE U TeHUCTBYIOLIee Bubmiorexa LIOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HaueHUe CUJIbI TOKA U HalpsDKeHUst
46 Pe3oHaHC B 3/IeKTpUUECKOH 11eTTH Bubmiorexa LIOK
p H https://m.edsoo.ru/087506df
bubmoreka IIOK
47 Pemnienue 3amau
A https://m.edsoo.ru/al6836a4
W neanbHbIl TpaHChOpMATOP.
48 HAOI/IBBO CTBE neq)e p.’;ma I/Ip BubmioTexa LIOK
P a » TIEPEA » https://m.edsoo.ru/f97418ae
notpebieHre 37IeKTPUUECKON SHEPTHU
JKOJIornuecKure pyucky rpu
IIPOU3BOJICTBE 3JIEKTPOSHEPIUu.
49 Kp JIbT '2 I/ICHOJII:BO]S&HI/IHP Bubmorexa LIOK
Y/IBTYP . https://m.edsoo.ru/a6f74d93
3/1eKTPO3HEPTUU B MOBCEJHEBHOM
SKU3HU
bubmoreka IIOK
50 Pemnienue 3amau
A https://m.edsoo.ru/ee6677ed
bubmoreka IIOK
51 Penienue 3amau
A https://m.edsoo.ru/7cab59f8
O06o011IeHMEe U CHCTeMAaTH3al[Us
52 3HaHUH 110 TeMe " DIeKTPOMaTrHUTHEIe Bubmorexa LIOK
! P https:/m.eds00.ru/401024a9
Kosie0aHus
53 MexaHuyecKkye BOJIHBI. Bbubmoteka LIOK
XapakTepuCTUKU MeXaHUUeCKUX BOJTH https://m.edsoo.ru/a58e109f
54 CBoMCTBa MeXaHUYeCKUX BOTH bubmuoreka LIOK
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https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/087506df
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/cfa307af

https://m.edsoo.ru/d9ae1000

55 3BYyK. XapakTepUCTUKHU 3BYyKa bubmorexa IOK
yK. 24D P y https://m.edso0.ru/138b6£09
56 NudpasByk u ynpTpassyk. lllymoBoe bubmioreka LJOK
3arpsi3HeHue OKpyrKatollel cpe/ibl https://m.edsoo.ru/7380038f
bubmioreka LJOK
57 Pemenue 3aza
HHICHHE SaAaH https://m.edsoo.ru/cfd918bf
=g OJIEKTPOMarHUTHBIE BOJTHBI. bubmioreka LJOK
W3nyueHne 3/1eKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3/IeKTPOMarHUTHBIX BOJIH. bubmuoreka IIOK
CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/d01b818c
[ITkana 3/1eKTpOMarHUTHBIX BOJIH.
60 [IprimeHeHue 3/1eKTPOMarHUTHBIX Bubmorexa [JOK
P P https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
[IpuHLMIIBI paOCBA3U U
61 TesileBUieHUsA. Pagurosiokanus. bubmuoreka LIOK
ONeKTpOMarHUTHOe 3arpsi3HeHue https://m.edsoo.ru/9f96£1f8
OKpY’Karollen cpefibl
62 KoHTponbHas paboTa o Teme Bbubmoteka LIOK
"Konebanust 1 BO/HBI" https://m.edsoo.ru/4£f7985a0
63 CBeT. 3aKOH NPSIMOJIMHENHOT O bubmioreka LJOK
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
PelieHuve 3a1au Ha MpUMeHeHHe
64 3aKOHa MPSIMOJIMHENHOT 0 bubmorexa LIOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue cBeta. [Iockoe 3epkaso. bubmoreka IIOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 ITpenomnenue cBeta. AGCOMIOTHBIN U Bbubmoteka LIOK



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

OTHOCHTEJIbHBIN N0Ka3aTerb
ripesiomsieHus1. [1osiHOe BHyTpeHHee
oTpaxeHue. [IpefenbHbIi yroa
TM0JIHOTO BHYTPEHHEr0 OTPaKeHUsI

https://m.edsoo.ru/bc2e55cd

Perienue 3da444 Ha [IpUMEHEHHE

bubnuoreka IIOK

67 3aKOHOB OTPAaKeHUS U IIPeIOMJIEHUST
p p https://m.edsoo.ru/49d830a9
cBeTa
Xopa nyuelt B npusMe. [lucriepcus
68 cBeta. ClIoXKHBIN cocTaB Oesioro ceera Bubmaorexa IOK
) ) https://m.edsoo.ru/d8elc3be
LBer
69 JIvn3bl. OKyCHOe pacCTosiHYE U bubmuoreka LIOK
OITHYeCKasi CHU/Ia JIMH3bI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paXkeHN B IMH3aX U bubmoteka LIOK
UX CUCTeMaXx. YBe/JIM4eHUe JIMH3bI https://m.edsoo.ru/bb53b1d5
Pelienue 3aiau Ha moCcTpoeHue
71 n300paykeHUH, MoIyYaeMbIX C Bubmmorexa [JOK
p ’ y https://m.edsoo.ru/5a868f09
MMOMOILBIO JTUH3
bubmioreka LJOK
72 I'na3 Kak ontuueckasi cucTeMa
https://m.edsoo.ru/ecd480a2
Pemnenue 3agau. Ilpenesnbl
73 I I/IMEHI/IMO'STI/I Fe(];)M/:eLT UuecKoi Bubnmorexa [IOK
p p https://m.edsoo.ru/cd174a10
ONTUKU
74 CKOpOCTb CBeTa ¥ MeTO/Ibl ee bubmoteka LIOK
HU3MepeHus https://m.edsoo.ru/f32aab06
bubmoreka IIOK
75 WCIIepCUsi CBeTa
A p https://m.edsoo.ru/lel6cc6e
Bubmuoreka IIOK
76 Nurepdepeniys cBeta 4

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



https://m.edsoo.ru/5fc0c638
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/49d830a9
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/bc2e55cd

KOFEPEHTHLIE WCTOYHUKH. Y C/IOBUS

bubmioreka LJOK

77 HabJ/roIeHrs MaKCUMYMOB U
A ¥ https:/m.eds00.ru/c6416d48
MHWHUMYMOB
bubmioreka LJOK
78 Peruenue 3azau
A https://m.edsoo.ru/3061de2b
bubmioreka LJOK
79 [IprimeHenue epdepe
PHMeHeHHE MHTep(hepeHLn https://m.edsoo.ru/668edbc8
bubmoTeka LJOK
80 a cBeTa
flnppaxus ceet https://m.edsoo.ru/12ed04b5
81 [ndpakioHHas peliéTka. Y cioBue bubmoteka LIOK
HabJTF0/IeHus T/IaBHBIX MAKCUIMYMOB https://m.edsoo.ru/f998d964
bub6 OK
82 Perienue 3amau nomorexa I
https://m.edsoo.ru/d58c411a
83 ITonepeyHOCThL CBETOBBIX BOJIH. bubmuoreka LIOK
[Tonspursanys ceeta https://m.edsoo.ru/e9890fe9
bub6 OK
84 Perienne 3anau nomvorexa L
https://m.edsoo.ru/c56c8158
85 CaeToOBbIe sIB/IeHUsI B IPUPO/ie Bubmiorexa IOK
PHPOA https://m.eds00.ru/0b36363d
86 O06o00611IeH1Ee ¥ CHCTeMaTH3alI[s bubmuoreka LIOK
3HaHUM o TeMe "OnTHKa" https://m.edsoo.ru/8a14748b
87 KonTtposnrHast pabora o Teme bubmioreka LJOK
«OnTuka» https://m.edsoo.ru/82315dd4
['panuLIbI TPUMEHUMOCTH
a8 K/IaCCUYeCKOM MeXaHWKH. 3aKOHbI Bbubmoteka LIOK
3/IEKTPOAUHAMUKU Y TIPUHLATI https://m.edsoo.ru/c9bd77cb
OTHOCHUTEJIbHOCTH
89 [MocTynaTsl crieLuanbHON TeOpUr Bbubmoteka LIOK



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

OTHOCHTEJ/IbBHOCTH

https://m.edsoo.ru/c56f05cb

[IpocTpaHCTBEHHO-BpPEMEHHOU
uHTepBa. [Ipeobpa3oBanus JlopeHia.
YcnoBue NpUUMHHOCTH.

bubmoreka IIOK

90
OTHOCUTE/IBHOCTH 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 SHEpryuen u
92 HMMITY/IbCOM Pe/ISITUBUCTCKOU UaCTHULIbI Bubmiorexa OK
y P Hpt. https://m.edsoo.ru/b6258ffa
OHeprus MoKost
93 PaBHOBecHOe Terji0Boe U3nyuyeHue Bubmorexa [IOK
y https://m.edsoo.ru/f54035a5
bubmoreka IIOK
94 3akoH cMmeleHvs BrHa
B https://m.edsoo.ru/1c5ff752
o5 I'mnotesa M. IlnaHka o KBaHTax. Bbubmoteka LIOK
®DOTOHBI https://m.edsoo.ru/a5ffa218
bubmoreka IIOK
96 OHeprus U UMITyJbC (POTOHA
P yme d https://m.edsoo.ru/7fb307ec
97 d®oto3ddexT. OnbiThl A. T Bbubmoteka LIOK
CrosnetoBa. 3akoHbI oTO3QdeKTa https://m.edsoo.ru/8c68e5b9
YpaBHeHue DVHILITeHHA JJ1
N i bubmoteka LIOK
98 ¢dorosddekra. "KpacHas rpaHuLia
https://m.edsoo.ru/01ef4556
dotorddekra
99 Hasnenue cseta. OnbiTe! I1. H. bubmioreka LJOK
JleGeneBa https://m.edsoo.ru/64b4f966
100 BonHoBbIe cBoliCTBa 4acTui] bubnuoreka LIOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/c56f05cb

https://m.edsoo.ru/f59cfcec

Bousnel fe bpoiins. [JnvHa BoJIHBI fie

bubmioreka LJOK

101 bpoityist v pasmepe! 06HE},CTH https://m.edsoo.ru/5df8baf1
JIOKa/U3aLyy JBYKYILeNCs YaCTULIbI
102 K . bubmioreka LJOK
OpHyCKy/IAPHO-BOTHOBOM Aiya3M https://m.edsoo.ru/8ccab62a
103 Judpakius 5/1eKTPOHOB Ha bubmoteka LIOK
KpHUCTalJ1IaX https://m.edsoo.ru/30dbal8c
Cnemduka usmepeHu B MUKpPOMHUPE.
104 C i P - P . ﬁp bubmoreka IIOK
O?THOMEHHH HeoTIpeAe/IerHoCTe https://m.edsoo.ru/65783dec
Ietizenbepra
bubmoreka IIOK
105 Pemenne rpaguueckyx sanau https://m.edsoo.ru/e70195bd
, Bbubmoteka LIOK
106 Pertieriie pacyeTHRIX 33724 https://m.edsoo.ru/ee9b3182
KonTponbHast paboTa 1o Temam:
107 "0 P CTOI?' R bubmuoreka IIOK
CHOBB{J » OPTYCKYJAPHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM Ayanusm"
OnbITHI 10 UCCJIEJOBAHHIO CTPOEHUS
108 . i am pr " bubmuoreka IIOK
4TOMA. 7 LIAHETApHAA MOACIE aToMa https://m.eds00.ru/312b750a
Pesepdopaa
bubmuoreka IIOK
109 Hocrynater bopa https://m.edsoo.ru/404dfa9a
110 Buppi criektpoB. CrieKTp ypoBHeM bubmoreka IIOK
3Heprvu aToMa BoZopoja https://m.edsoo.ru/cf74b11a
11 CrioHTaHHOe U BBIHYKeHHOe bubmoteka LIOK
W3JIy4YeHue CcBeTa https://m.edsoo.ru/f945d85c
112 Jlazep Bbubmoteka LIOK



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/f59cfcec

https://m.edsoo.ru/2288a0c4

113

Hyk/ionHasi Mozens sifjpa
Ieitzenbepra-ViBaHeHKo. 3apsij 1
MaccoBoe Yucio sgpa. Y30Torsl.
PagnoakTHBHOCTD

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

114

3aKOH paJy0akTHMBHOIO pacriaja.
CBolicTBa MOHM3UPYIOLLIErO
u3nyyeHuvs. Bausinue
PaZiIM0aKTUBHOCTH Ha >KUBbIe
opraHusMmsl. Jlosumerpus

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

115

OHeprus CBsI3U HYKJIOHOB B sifipe.
SfnepHbie cunbl. JedeKT Macch spa.
AnepHble peakyyy. epHble
peakTtopsl. [IpobeMbl yripaB/isieMoro
TepPMOsIIepHOIO CHHTe3a.
OKOJIOTUYeCKUe acrieKThbl pa3BUTHUS
s1ePHOM SHepreTUKU

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

116

MeTtoppbl peructpanuu u

nccjaegoBaHus 3JIEMEHTAPHBIX UdCTHLI.

®dyH/1aMeHTa/IbHble B3aUMO/IeCTBUSI.
BaprioHbl, Me30HbBI U JIENTOHBI.
[MpencraBnenue o CTaHAapTHOM
Moziesn. KBapk-ritooHHast Mojie/b
aZlpOHOB

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

117

®dusuka 3a nipefesamMmu CTaHAAPTHOM
Mozienu. TémHast MaTepyst U TEMHast
sHeprus. EquHCTBO (pr3nueckom
KapTUHbI MUpa

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

118

OTaribl pa3BUTHUSI aCTPOHOMUH.

bubmoreka LIOK



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

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 OIITHUYeCKue
120 TeJIeCKOIIbI, paJvi0Te/1eCKOIbI Bubmiorexa [IOK
» Pajl ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHasi aCTpOHOMHUS
Bup 3Bé3nHoro Heba. Co3Be3zus,
i bubmoteka LJOK
121 sIpKyie 3BE3/bl, IJIaHeTbl, UX BUAUMOE
https://m.edsoo.ru/aac588eb
JIBIDKEeHHEe
ConHeuyHas cuctema. CosHile.
bubmioTeka LIOK
122 ConHeyHasi akTUBHOCTb. VICTOUHMK
B https://m.edsoo.ru/22748eb4
sHepruu CoJiHLa U 3BE3]
3BE3/Ibl, UX OCHOBHbIE
123 XapaKTepUCTUKU. [JuarpamMmma Bubmmorexa [JOK
., P p o p . https://m.edsoo.ru/42169944
CIIeKTpasIbHbIU K/1aCC — CBETUMOCTh
124 3Be3/Ibl I/IaBHOM T0C/Ie/[0BaTeTbHOCTU Bubmmorexa [JOK
v h https://m.edsoo.ru/b3cb766¢
BHyTpeHHee cTpoeHue 3BE3,.
15 CoBpeMeHHbIe TIpe/iCTaB/IeHUs O bubmioreka LJOK
MPOUCXOXKAEHUH U 3Bo/IIoLMU CostHLa https://m.edsoo.ru/d09da494
Y 3BE3/]. JTarnbl JKU3HU 3BE3]
Mneunsbiii [TyTe — Haia ["anakTurka.
126 Tunbl ranakTuk. Y€pHbIe IbIpbI B bubmmorexa [JOK
- eP AP https://m.edsoo.ru/7cd10a0a
sipax rajJakThK
127 Bcenennas. Pacimpenve BeeneHHoM. bubnuoreka LIOK

3akoH Xab6sa. Teopust bosbitioro

https://m.edsoo.ru/3dbdf0d?2



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/42169944
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/4877aa1e

B3DbIBd. PenvkToBOE H3/1y4yeHure

128

MacitabHasi cTpyKTypa BcenieHHO.
MeTtaranakTuka

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

129

HeperiéHHbie ipo61eMbl aCTPOHOMHUM

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

130

®u3nueCKUil NPakKTUKYM 110 TeMe
"MccnenoBaHvie MarHUTHOTO T10J1S1
MOCTOSTHHBIX MarHUTOB' WTH
"UccnenoBaHue CBOMCTB
(heppoMarHeTHUKOB" WU
"UccnenoBanue JeicTBUS
MOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"

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

131

dusnyeckKuii MpakTUKyM 10 TeMe
"N3mepenue cuibl AMriepa” uiv
"M3yueHnie 3aBUCMMOCTH CHUJIbI
AmMIiepa OT CUJIbI TOKA" WUIU
"OnpejeneHye MarHUTHOW MHAYKIUU
Ha OCHOBe U3MepeHus CU/bl Amriepa”

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

132

®u3rueCKUil NPakTUKYM 110 TeMe
"UccnenoBanue siBIeHUs
3/1eKTPOMarHUTHOM UHAYKLUU' WU
"Ornpejenenye UHAYKLMU BUXPEBOIO
MarHuTHOr O T0JisA"

https://m.edsoo.ru/c36658da

133

dusnyecKuil NPakTUKyM 110 TeMe
"NccnenoBaHue siBeHUS
camouHAYKIMK'" wiK "COopKa Mozieu
3/1eKTPOMAarHUTHOI' 0 reHeparopa”

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



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

134

duU3nYeCcKuil MPakTUKyM 110 TeMe
"3mepenue neproia CBOOGOAHBIX
KosiebaHU HUTSIHOTO Y TIPY>KUHHOTO
MasiTHUKOB"

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

135

dusnyeckuii MPakTUKyM 10 TeMe
"[Ipeobpa3oBaHue SHEPTUH B
MIPY>KUHHOM MasiTHUKe"

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

136

dusnyeckuil MPakTUKyM 10 TeMe
"ccnenoBaHre repeMeHHOr0 TOKa
yepes 110C/1e0BaTe/IbHO COeZIUHEHHbBIe
KOH/IeHCaTop, KaTyLIKy U pe3ucTop"”
win "VccnenoBaHue paboThI
VICTOYHUKOB CBETa B LIeNU
[lepeMeHHOro Toka"

bubmoreka IIOK
https://m.edso0.ru/89dc2d90

137

dusnyeckuii MPakTUKyM 10 TeMe
"M3yueHne napameTpoB 3ByKOBOU
BOJ/IHBI"

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

138

®uU3MUeCKU NPaKTUKYM T10 TeMe
"M3MepeHue 1oKasareJisi pejioM/IeHUs
crekna" wiu "[lonyueHue
1300pa)keHusI B CHICTeMe U3 IJIOCKOTO
3epKaJsia ¥ JIMH3bI"

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

139

®u3nyeckuii MpakTUKyM 10 TeMe
"WccnenoBanve 3aBUCMMOCTH
(OKyCHOT0 pacCTOsIHUS OT BelljecTBa
(Ha mpyMepe XXUAKUX JIUH3)" Wn
"VI3MepeHure OKYCHOTO pacCTOSIHUS
pacceUBaroIUX JIMH3"

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

140

®uU3nyeckuil MpakTUKyM 110 TeMe

bubmoTeka LIOK



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

"Habmozaenve audpakiyu,
vHTepdepeHIMU U TI0JIIpr3aliu1
ceeta"

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

141

dusnyecKuii MpakTUKyM 10 TeMe
"OrnpejeneHue UMILyJ/IbCa U SHEPTUU
PeNIATUBUCTCKUX YacTHL (I10
¢doTtorpacusiM TpeKOB 3apsHKEHHBIX
YyacCTHL] B MAarHUTHOM 110Jie)"

bubnuoreka IIOK
https://m.edso0.ru/63756c47

142

®u3nueCcKuil MpakTUKYM T10 TeMe
"3mepenue nocrossHHOM [11aHkKa Ha
OCHOBe UcciiefoBaHus porosddexra”
wnu "UccegoBaHre 3aBUCUMOCTH
CWJIbI TOKA Yepe3 CBeTOUOJ, OT
HarnpsoKeHus"

bubmoreka IIOK
https://m.edsoo.ru/eb916£82

143

dusnyeckuii MPakTUKyM 10 TeMe
"NccnenoBaHue crieKTpa
pa3pe’KeHHOr0 aTOMapHOro BOJ0pojia
Y U3MepeHHe NocTostHHOU Puzibepra”

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

144

dusnyeCcKuil MPakTUKyM 110 TeMe
"HccnenoBanue pafiioakTUBHOIO
¢oHa c ucrnoab30BaHKEM Jj03uMeTpa”
win "M3yueHue norsioiieHus 6era-
YyacCTuL| a/IFOMAHUEM "

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

145

Ou3NUeCKU MPAKTUKYM T10 TEMe
"Habsromenust 3Bé3qH0T0 Heba
HEeBOOPY KEHHBIM IJIa30M C
WCTI0/Tb30BAaHHUEM KOMITBFOTEPHBIX
TIPUJIOKEHUH JI71S1 OTIpeZiesIeHUsT
T10J10)KeHUsT HeOeCHBIX 00BEKTOB Ha

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



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/63756c47
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KOHKPETHYIO /1aTy: OCHOBHbIE
co3Be3isi CeBepPHOTO TMOMYLIAPUs U
sipKue 3Bé3zbl" uau "Habmoaenus B
Teneckorn JIyHbl, MylaHeT, TyMaHHOCTel
1 3BE3HBIX CKOTIIeHUN"

O06o006111eHMEe ¥ CUCTeMaTH3al[Us
3HaHUU. Posib (pM3MKM U aCTPOHOMUHU B

. N bubnuoreka LIOK
146 5KOHOMHUECKOH, TeXHOJIOTHUEeCKOH,
N . https://m.edsoo.ru/ad6ddeed
coLManbHOW U 3TUYEeCKOU cepax
JlesiTe/IbHOCTU YesioBeKa
O06o011IeHMEe U CHCTEMAaTH3al[Us
147 3HaHu. Posib ¥ MeCcTo PU3UKKU U bubmoreka IIOK
aCTPOHOMUH B COBPEMEHHOM HayuHOM https://m.edsoo.ru/18f19f7c
KapTHhHe MUpa
O06o0011IeHMEe U CHCTeMAaTH3al[Us
3HaHui. Posib pu3mueckoil Teopun B
(hopMHpOBaHUY TIPe/ICTaBIeHUM O
148 (h131ueCcKoi KapTHHe MUpa, MeCTO Bubmuorexa [IOK
o P Pa, https://m.edsoo.ru/e7d400f4
(bu31UeCcKoil KapTHUHBI MUpa B 00ITIEM
psily COBpEMEeHHBIX eCTeCTBEeHHO-
Hay4HbIX Mpe/ICTaB/IeHU O IPUPO/ie
149 O6o001eHre ¥ cuCTeMaTH3arys bubmoteka LIOK
3HaHuM no TeMe "KrnHemaTuka" https://m.edsoo.ru/b032fc4b
150 O06o0111eHMe U CUCTeMaTH3alUst bubmuoreka LIOK
3HaHUM 1o TeMe "KrHemaTuka" https://m.edsoo.ru/4e31b507
151 O06o006111eH1Ee ¥ CCTeMaTH3al[s bubmuoreka LIOK
3HaHuUU 110 TeMe "[ITuHamMuKa" https://m.edsoo.ru/2dfbafc5
152 O60011ieHIe ¥ CHCTEMATH3ALIUS Bubnuoreka LIOK



https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
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3HaHuM no TeMe "CTaTHKa TBep/0ro
Tesa"

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

O06o011IeHMEe U CHCTeMAaTH3alUs

bubmoreka IIOK

153 3HaHWM M0 TeMe "3aKOHbI COXpaHeHHs
N P https://m.edsoo.ru/32a4d1a0
B MeXaHUKe
O06o011IeHMEe U CUCTeMAaTH3al[Us
154 3HaHUM N0 TeMe "OCHOBBI Brbmorexa OK
. " https://m.edsoo.ru/ed440ca8
MOJIEKY/ISIPHO-KUHETUUeCKON Teopun
O06o006111eH1Ee ¥ CCTeMaTH3al[s
. " bubmoteka LJOK
155 3HaHUU 110 TeMe "TepMoauHaMuKa.
https://m.edsoo.ru/c63f7c10
TeruioBble MallIMHbBL"
O06o006111eH1e ¥ CCTeMaTH3al[s
156 3HaHWUU N0 TeMe "ArperaTHble bubmoteka LIOK
COCTOsSIHMA BelljecTBa. Pa3oBble https://m.edsoo.ru/1d36b5b1
repexofnbr"
O06o006111eH1Ee ¥ CCTeMaTH3al[s
157 3HaHUM 10 TeMe "DIeKTpUUecKoe Bubmorexa OK
N P https://m.edsoo.ru/3bf0def9
nosie
O06o006111eHMEe ¥ cUCTeMaTH3al[s
158 3HaHuM 110 TeMe "[1oCTOSIHHBIMI bubmorexa OK
o " https://m.edsoo.ru/71453ee6
3/IeKTPUYECKUI TOK
O06o011IeHMEe U CHCTEMAaTH3al[Us
159 3HaHUM No TeMe "TOKU B pa3/IMUHbIX Brbmoreka LOK
. P https://m.edsoo.ru/3d40077a
cpezax
160 O06o00611IeH1Ee ¥ CHCTeMaTH3al[usT bubmoreka LIOK
3HaHUM M0 TeMe "MarHuTHoe mosie" https://m.edsoo.ru/3b4c06ae
161 Pe3epBHbIil ypok. Ob0061eHMe 1 bubmoreka IIOK

CHCTeMaTu3alud 3HAHMI 10 TemMe

https://m.edsoo.ru/053e2248
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https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/c63f7c10
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"OneKTpoMarHuTHasi UHAYKLUs"

Pe3sepBHbIH ypok. O60011IeHre 1

162 CHCTeMaTH3al[1sl 3HaHUM 110 TemMe Bubmmorexa [JOK
1 https://m.edsoo.ru/d6310bfd
"MexaHuueckue KojiebaHus"
Pe3sepBHbIi ypok. O6001IeHre 1
163 CI/ICTI(:MaTI/B: pI/IH 3HaH1/11§1u 10 Teme Bubmorexa [JOK
| i | https://m.edsoo.ru/5e2bb83d
OneKTpoMarHUTHbBIE KoJiebaHust
Pe3epBHbIil ypok. Ob001eHMe 1
164 CHCTeMaTH3al[ysl 3HaHUU 110 TemMe bubmuoreka LIOK
"MexaHnyeckue 1 3j1eKTpOMarHuTHbIe https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBHbIit ypok. O600ITIeHME U
P P EH bubmioTeka LIOK
165 CHACTEeMAaTH3alys 3HaHUM T10 TeMe
https://m.edsoo.ru/52ad1603
"OnTuka"
Pe3epBHbIit ypok. O600I1TIeHME U
P P ]u'u bubmioreka LJOK
166 crcTeMaTH3allyisl 3HaHUM 110 TeMe
https://m.edsoo.ru/5bec1c65
"OcHoBel CTO"
Pe3epBHbIN ypok. O000IIIEHHE U
167 CI/ICTEMaTI/BZ PI/IH 3HaHI/II;Iu 10 TeMe bubmmorexa [JOK
N I ~ \ https://m.edsoo.ru/f7¢59d38
Koprnycky/isipHO-BOJIHOBOU 1yasivi3m
Pe3epBHbIi ypoK. O00011eH1e 1
168 CI/ICTIe)MaTI/B(Z pI/IH 3HaHI/II;:Iu 10 Teme Bubmmorexa [JOK
| i | https://m.edsoo.ru/1f511654
®du3uka aToMa
Pe3sepBHbIi ypok. O60011IeHre 1
169 cucTeMaTH3alys 3HaHU| 10 TeMe Bbubmoteka LIOK
"®u3uKa aTOMHOI0 s7ipa v https://m.edsoo.ru/905c5ce0
3/1eMeHTapHbIX YyacTuLl"
170 PesepBHbIii ypok. O60011I€H1E 1 Bbubnuoreka IIOK
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cuCTeMaTr3alys 3HaHUM 110 TeMe
"DneMeHTbI aCTPOPU3NKKU"

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

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16



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




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBPA30BATEJ/IbHOM ITPOI'PAMMBI10 K/TACC

Kop
NpoBepPsieMOro
pe3y/ibTara

10.1

IIpoBepsieMbie MpeJMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
o0pa3oBaTe/IbHONM MPOrpaMMbI CPe/JHero 001ero 00pa3oBaHusA

[eMOHCTPUpOBaTh Ha MpUMepPax poJjib U MeCTO (PU3MKU B (JOPMUPOBAHUU
COBpEMEHHOW HayuHOW KapTHHbI MUPa, B Pa3BUTUH COBPEMEHHOW TeXHUKU
Y TeXHOJIOTUM, B MPAKTUUECKOU [1eATe/IbHOCTH JIF0/ler

10.2

YuuThIBaTh TPAHULIBI TIPUMEHEHUs] W3yueHHbIX (QU3NUeCKUX MO/esei:
MaTepHaJibHasi TOUKa, MHepIMabHasi CUCTeMa OTCYéTa, abCOMIOTHO TBEP0e
TeJI0, UJea/bHbIN Ta3; MOJIeJId CTPOEHUs ra30B, KUAKOCTeN U TBEPABIX Tel,
TOUEUHbBIM 3/IeKTPUUeCKUM 3apsifi — TIPU peliieHrH (hr3uuecKux 3aziau

10.3

Pacrio3HaBath u3nueckye siBjieHUs (MPOLeCChl) U 0OBACHATH X Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIeKY/ISIPHO-KUHETUUECKOM TEOpUM CTPOEHUs
BelleCTBA M 3/eKTPOJMHAMHKU: paBHOMEDHOE U paBHOYCKODEHHOe
NIpSIMOJIMHEMHOe /IBI)KeHHe, CBOOOJHOe TajileHre TeJsl, [ABW)KEHWe TI0
OKDY)KHOCTH, WHepIUsi, B3auMozeilcTBhe Tes; Auddy3usi, OPOyHOBCKOe
JIBIDKEHUe, CTPOeHHe XKUJKOCTeH U TBEPABbIX Tes, u3MeHeHHe 00BEMa Tes
MpU HarpeBaHuM (OXJI@XKJEeHWU), TeIUIOBOe paBHOBecHe, WCIapeHue,
KOH/IeHcallysl, TlaB/ieHue, KpUCTa/UIh3aLius, KureHue, BaXKHOCTh BO3/yXa,
TMOBBILLIEHNE /1aB/IeHus ra3a MPU ero HarpeBaHUM B 3aKPLITOM COCY/ie, CBSI3b
MeXX/ly TlapaMeTpaMM COCTOSIHUSI ra3a B M30IMpoLieccax; 3/eKTpU3alus Tell,
B3aMMO/IeNCTBYE 3apsi/IOB

10.4

OnuceiBaTh MexaHUUeCKoe ABW)KeHUe, UCI0Jb3ysl (U3nUecKre BeTUUUHbI:
KOOpJMHaTa, MyTh, NlepeMelljeHre, CKOPOCTb, YCKOPeHUe, Macca Tesia, CUa,
WMITy/IbC ~Tejla, KWHeTUYecKass »SHeprusi, TOoTeHLualbHas >SHeprus,
MexaHuueckass paboTa, MexaHWYecKass MOIIHOCTb; TIPM OMNMHCAHUHU
MPaBWIbHO TPAKTOBAaTh (M3UUYECKWN CMBICJI UCTO/b3yeMbIX BeIUUWH, KX
o003HaueHUss W €AVHUIIbI, HAXOAWUTh (POPMYJIbI, CBSI3bIBAIOLIHE AAHHYHO
(b13nMUeCcKyro BeJIMUMHY C APYTHMH BeJTMUMHaAMU

10.5

OnuchiBaTh M3y4yeHHbIe TeIJIOBble CBOWCTBA Te/l W TeIUIOBbIe SIBJIEHMUS,
UCTonb3ys (pr3nyeckre BeJTMUWHBL: JaB/ieHHWe ra3a, TeMrepaTypa, CpeHsis
KUHeTHUeCKast JHeprus Xa0THUECKOTO JIBYDKEHUST MOJIEKY /I,
CpefHeKBaJpaTUYHasi  CKOPOCTb  MOJIEKYJl,  KOJHUUECTBO  TeTUIOThI,
BHYTPeHHsis1 3Heprusi, pabora rasa, Ko3(Q@HiMeHT T0e3HOTO [eHCTBUS
TETJIOBOTO JIBUTATeJIsl; MPU OMMCAHWUM MPABWILHO TPAKTOBaTh (DU3MUECKHIA
CMBICJT WCTIONB3YEMBIX BEIMUYMH, WX 0003HAUeHUs W eJUHHIIbI, HaXOAWUThb
dbopmynbl, CBSI3bIBAKOIME JAHHYIO (DU3UYECKYI0 BEJUUMHY C ADYTHMHU
BeJTMYMHAM

10.6

OmnuckiBaTh HN3y4YeHHbIE 3JIEKTPUYECKHE CBOMCTBA BelecCTBa u




3/1IeKTpUYeCKUe siBJieHUs (TPOLIeCChl), UCIOJb3ysl (PU3NYEeCKHe BeTUUMHbI:
3/IeKTPUYECKUM  3apsi[i, 3JIeKTpUYeCcKoe TI0jie, HaNps)KEHHOCTb TI0JIf,
MOTeHLMas, pa3HOCTh MMOTEHLMAJIOB; MPU OMKWCAHWH MPaBUIbHO TPAKTOBaTh
(bu3nyecKnuil CMBIC/T UCIIOJ/Ib3YEMbIX BeJIMUMH, UX 0003HAUeHUsI U eUHULIBI;
yKasbiBaTb (DOpPMyJibl, CBSI3bIBAIOLMEe [AHHYI0 (PU3NYECKYH0 BeUUMHY C
JIPyTMMU BeJIMYMHAMU

10.7

aHa/IM3MUpOBaTh (hr3UUecKre MpPOoLeCChl U SBIeHUs], UCIO0/b3ys (hr3ndecKre
3aKOHBbI U TIPUHLIUIIBL: 3aKOH BCcemMupHOro taroteHus, I, II u III 3akoHBI
HreloTOHa, 3aKOH COXpaHeHUs1 MeXaHW4YeCKOW 3HepruM, 3aKOH COXpaHeHMs
VMMITy/IbCa, TIPUHLMII  CYMNepro3uLjuud CW/, TIPUHLMUII  PaBHOIPaBUS
VHepLMabHbIX CUCTeM OTCUfTa; MOJIEKY/IIPHO-KUHETUYECKYH) TeOpUR0
CTPOEHMsI Bell|eCTBa, Tra30Bble 3aKOHbI, CBfI3b CpeJHeN KUHEeTUYeCKOu
JHEPTryUu TeTVIOBOTO [JBWDKEHUSI MOJIEKY/ C abCOFOTHOM TemIiepaTypou,
MepBbld 3aKOH TePMOJWHAMMKH; 3aKOH COXpaHEeHWsI 31eKTPUYecKOoro
3apsifia, 3akoH KysioHa; mpu 3TOM pas3iuuaTh CJI0BeCHYHO (OPMYJIHUPOBKY
3aKOHAa, ero MareMaTHueckoe BBIDa)KEHHWe W YCI0BHUs (TpaHUIbI, 00/1aCTH)
MIPUMEHHUMOCTH

10.8

OOBSICHATb OCHOBHBbIE TIDUHLUMBI AeWCTBUSI MallMH, TPUOOPOB W
TEXHUUECKWX  YCTPOWMCTB; pa3idyaTh ycjJoBUs UX  0e30macHOro
WCII0/Ib30BaHKs1 B TIOBCEIHEBHOM »KH3HU

10.9

BBITIONTHATE 9KCTIEPUMEHTBI TI0 WCCe/IOBaHUI0 (U3UUECKUX SIBJIEHUN U
TIPOLIECCOB C MCIIO/IHb30BAHKEM TIPSIMBIX U KOCBEHHBIX W3MeDeHUH; MPH 3TOM
dbopmynupoBathk TipobsieMy (3aauy) U TUMOTe3y yueOHOTO 3KCIepUMEeHTa,
cobupaTh YCTAaHOBKY W3 TIPeZJIOKeHHOTO 000pY/J0BaHUsl, MPOBOAUTE OITbIT
1 GOpMyMPOBaTh BHIBO/IBI

10.10

OCyLLleCTB]IHTL MnpsAMbie XM KOCBEHHbLIE H3MePEHHA q)HBH‘JECKI/IX BeJIMUHH,
IMpru 3TOM BBIGI/IpaTb ONTHUMAJILHBIM CII0C00 HN3MepeHHsa W HUCII0J/Ib30BaTh
HN3BeCTHBIe METO/IbI OLIEHKH HOFpeLHHOCTEﬁ I/I3Mep6HI/Iﬁ

10.11

WccnepoBaTh  3aBUCUMOCTH  MeXAY  (GU3NUECKUMH  BeIMUMHAMH — C
WCTOMb30BaHUEM TIPSIMbIX HM3MEpPeHH; TIpU 3TOM KOHCTPYHUPOBATh
YCTQHOBKY, (MKCUPOBAThb  pe3y/bTaThl  IOJYYEHHOM  3aBUCHMOCTH
GbU3MUeCKUX BeJUUMH B BHUe Tabiuil U rpaduKoB, fenaTb BLIBOJBI 10
pe3yJibTaTaM HUCC/ieI0BaHuUs

10.12

CobsrofaTh TipaBuia 6€30MacHOro Tpy/ia MpU MPOBeIEHUH UCC/IeJOBaHUH B
paMKax yueOHOro 3KCIepuMeHTa, yueOHO-UCCIeI0BaTe/TbCKOW U TIPOEKTHOM
JeITeIbHOCTH C  MCIIO/Ib30BaHHMEM  H3MEpPUTEIbHBIX  YCTPOMCTB U
nabopaTtopHOro 060py/10BaHuUs

10.13

Pemmath pacuéTHble 3ajaud C sIBHO 3aJjaHHOW (DH3UUeCKON MoJenblo,
WCI0/b3ys M3nUecKre 3aKOHbI U TIPUHLIUIbBI; HA OCHOBE aHasv3a yC/IOBUS
3a/jaud BbIOMpaTh (GU3UUECKYIO MOJIe/Tb, BBIZEISATh (GU3NUECKUEe BeJTAUUHEI
U (opMysibl, HeOOXOAWMBbIe /i1 €€ peIlleHusi, TPOBOJUTh PAaCUEThI U
OLIeHMBAaTh PeaibHOCTh MOJIyUeHHOTO 3HaueHusl (pr3nuecKol BeTMUHHbI




10.14

Pemiath KaueCTBeHHbIe 3a7iauu: BBICTPAaMBaTh JIOTUUeCKU
HEeTpPOTHBOPEUMBYIO 1[€TI0UYKY pPAaCCyK[eHWH C Oropoill Ha U3yueHHbIe
3aKOHbI, 3aKOHOMePHOCTH U (hu3nuUecKre siBJIeHUs

10.15

Wcnonb3oBaTe  Mpu  pellleHMM  yuyeOHBIX  3aZjau  COBpeMeHHbIe
WHPOPMAlLIMOHHbIE ~ TEeXHOJOTWH  [Jii  TIOMCKA, CTPYKTYPUPOBAHHUS,
WHTeprpeTalid U Tpe/CTaB/ieHuss y4yeOHOW UM  HayuHO-TIOMYJISIPHOM
vHpOpMaLIMY, TIOJYYeHHOM U3 pa3/UyHbIX WMCTOUHUKOB; KPUTUUYECKU
aHa/IM3UPOBAaTh M0OTy4YaeMyto MH(OpMaL1IO

10.16

[TpuBOAWTE TIPUMEPHI BK/IaZla POCCUHCKUX U 3apy0eKHbIX YUEHBIX-(DHU3UKOB
B pa3BUTHe HayKu, OOBsiCHEHHWe TIpOLIeCCOB OKpY’Kalollero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

10.17

Vcrnosnb30BaTh TeOPeTUUYECKUE 3HAHUS MO (DU3UKe B TIOBCEJHEBHOM YKU3HU
st obecrieyeHust 0e30mMacHOCTM TpW  oOpaljeHWd C TpubopaMu U
TeXHUUECKUMH YCTPONCTBaMH, [IJisl COXPAHEHUs 3[[0POBbsSl U COOJIFO/IeHUS
HOPM 3KO0JIOTHUECKOT0 MOBe/IeHHsI B OKPY>Kalollel cpezie

10.18

PaboTaTb B TpyIlie C BBINOJHEHHWEM pa3/WUHBIX COI[MAJIBHBIX pPOJIeH,
TJIaHUPOBaTh PabOTy I'PYMIIbI, PAllMOHAIBHO pacrpefiesisiTh 003aHHOCTH U
TJIaHUPOBaTh JIeATeNIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, afleKBaTHO
OlLIEHWBAThb BK/QJ, Ka&XKAOr0 W3 YYaCTHUKOB TPYIIbLI B pelleHHe
paccMaTpuUBaeMoi MpoOIeMbI

11 K/TACC

Kopg
NpoBepseMoro
pe3y/bTarTa

11.1

IIpoBepsiemMble IpeiMeTHBIE pPe3y/IbTaTbl 0CBOEHHS OCHOBHOU
o0pa3oBaTe/IbHONM MPOrpaMMbI Cpe/JHEero o01ero 00pa3oBaHus

[leMOHCTPUpOBATh Ha MpUMepax poJib U MecTo (PU3MKU B (POPMHUPOBAHUU
COBpPeMeHHOW Hay4YHOM KapTWHBI MUPa, B Pa3BUTHH COBPeMEHHON TeXHUKU
U TexXHOJIOTWH, B TPaKTUYeCKOM [esaTe/lbHOCTU J/H0feH, LeJI0CTHOCTb U
e/IMHCTBO (hM3MYeCKON KapTUHBI MUpa

11.2

YuuThIBaTh rpaHULIbl TIDUMEHEHHA HW3YUYEHHbIX CbI/IBI/IT—IeCKI/IX MO'Z[eIIeI\/JIZ
TOUEUHBIN BHEKTPI/I‘—IQCKI/Iﬁ 3apdaj, d4epHad MOoJe/Ib daTOMd, HYK/IOHHada
MOJeJ/Ib aTOMHOI'O A/jpa Py pelieHrnn (1)I/I3I/I‘—IECKI/IX 3a/ia4d

11.3

Pacrio3HaBaTh pu3rueckue siBjieHUs (TTPOIECChI) U 0OBSCHATh MX HA OCHOBE
3aKOHOB 3/7IeKTPOJMHAMHUKU U KBaHTOBOWM (DU3MKHU: 37eKTprUuecKas
MPOBOAMMOCTh, TerJiIOBOe, CBETOBOe, XMMHUeCKOoe, MarHUTHOe [JeNCTBUs
TOKa, B3aUMO/[eHiCTBHE MAarHWUTOB, JIEKTPOMAarHUTHas UHYKIUs, JelCcTBre
MarHUTHOTO TIOJiA HAa TIPOBOJHMK C TOKOM W JBWKYIIUNCA 3aps,
3/IeKTPOMarHUTHbIE KonebaHust U BOJTHBI, TIPSIMOJTUHEHOe
pacripocTpaHeHHWe CBeTa, OTpakeHWe, TIIpesioMJieHhe, WHTepdepeHLys,
JUbpakiys ¥ Monsgpu3aliysi CBeTa, AUCIePCHs CBeTa, (OTO3MeKTPUUeCKUH




3¢ dekT (hoTo3ddeKT), cBeTOBOe ZaBieHHe, BO3SHUKHOBEHUEe JIMHeNUaToro
CrleKTpa  aTtoMa  BOJOpOJA,  ecTeCTBeHHass UM HCKYCCTBeHHas
Pa/IM0aKTUBHOCTh

11.4

OnuchiBaTh M3yueHHble CBOWMCTBA BelljeCTBa (3/7eKTpUUeCKHe, MarHUTHBIE,
OTTHUUeCKWe, 3/eKTPUUeCKYl0 TIPOBOJUMOCTb pa3/lIMyHbIX Cpefl) W
3/IeKTPOMarHuTHble — siBjieHUss  (TIpOLIeCChbl), HUCIOMb3ys  (pusnueckue
Be/TMUMHBI: IeKTPUUECKUI 3apsi/], CWa TOKa, 3/IeKTpUUecKoe HarpsbKeHue,
3/IeKTpUYeCKOe COTPOTHB/IeHHe, DPa3HOCTh ToTeHIManoB, JD/C, pabota
TOKa, HWHAYKLUS MarHUTHOrO mons, cuna Awmrmepa, cuia JlopeHia,
VHJYKTUBHOCTb KaTyILIKH, SHEePrysi 3/1eKTPUUeCKOro0 MU MarHUTHOTO TI0JieH,
Tepyo/; U YacTora KosiebaHui B KosiebaTellbHOM KOHTYpe, 3apsifi U Cuja
TOKAa B TIpollecce TapMOHHUYECKUX 3eKTPOMarHWTHBIX —KosieOaHuWH,
(GoKyCcHOe pacCTossHWe U OINTHYecKas CWaa JIMH3bI; [PU  OMUCAHUU
MPaBWIbHO TPAKTOBAaTh (M3UUYECKWN CMBICJI UCMO/b3yeMbIX BeIUUWH, WX
o003HaueHUss W eJUHMULIbI; YKa3bIBaTb (OPMYJbI, CBS3bIBAIOIINE AAHHYIO
(br3MUeCcKyro BeJIMUMHY C APYTMMH BeJTMUMHAMU

11.5

OnuceiBaTh H3yyeHHble KBAaHTOBble $BJIEHUS U IPOLIECCHI, HCIO/b3Ys
(u3nyeckre BeJIMYUHBL: CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBeTa, SHEpPrusi U WMIIYJbC (POTOHA, MepUoJ, Mosypacrnaja,
SHeprusl CBSI3W aTOMHBIX sJiep; NpPU OMNWCAHUM IPaBW/IBHO TPaKTOBAThb
¢bu3ruecKuii CMbBIC/T UCTIO0/Ib3yeMBIX BEJIMUMH, UX 0003HaUeHUs U eJUHULIbI;
yKa3plBaTb ()OPMYyJIbl, CBSI3bIBAalOIMe [aHHYH (PU3MUECKYH0 BeJMUYMHY C
JPYTYMMH BeJIMUMHAMM, BBIUMC/ISATh 3HaUeHWe (PU3MUYeCKOi BeJTMUMHbI

11.6

AHanu3upoBaTh (U3NUeCKre TIPOLeCChl U sIBJIeHUs], UCTIONb3Ys (Gu3nuecKue
3aKOHbl W TIPUHLMIIBL: 3akoH OMa, 3aKOHBI TI0C/e/[OBaTe/IbHOTO U
Trapa’sie/IbHOTO COeZIMHeHUs TIPOBOTHUKOB, 3aKOH Ikoyrst — JleHIja, 3aKOH
3/IEKTPOMAarHUTHOM WHAYKI[UH, 3aKOH TIPSIMOJIMHEMHOTO PacIpoCTpaHeHUs
CBeTa, 3aKOHBI OTPa)KeHUSI CBETA, 3aKOHbBI TPeJIOMJIeHHsI CBeTa, YpaBHeHHe
OuiHinTelHa Ay poroaddekTa, 3aKOH COXpaHEHHUsI SHEPruu, 3aKOH
COXpaHeHUs UMITYJIbCa, 3aKOH COXPaHEHHs 3/IeKTPUYeCKOTO 3apsi/ja, 3aKOH
COXpaHeHUsT MaCCOBOTO YHCJ/a, MOCTy/aThl bopa, 3aKOH pafln0aKTUBHOTO
pacrazia; MpU 3TOM pa3/idyaTh CAOBECHYI0 (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUeCKOe  BbIpaKeHWe W yC/IOBUS  (TpaHUIbI,  00J1acTh)
TIPUMEHUMOCTH

11.7

OrnpeseniATb  HampaB/eHWEe BeKTOpa MHAYKLUM MAarHWTHOTO MO/
MPOBOJHUKA C TOKOM, CWIbl AMriepa 1 Cibl JIopeHiia

11.8

CTpouTh ¥ ONMMCHIBaTH M300pakeHHe, CO3/aBaeMoe TUIOCKHM 3epKajioM,
TOHKOU JIMH30U

11.9

BBITIONIHATE 9KCTIEPUMEHThI TI0 WCCe/IoBaHUI0 (H3UUECKUX SIBJIEHUN U
TIPOLIeCCOB C UCII0J/Ib30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MepeHUH; TIpU 3TOM
dbopMynupoBath rpobaemy (3afauy) v rUIoTe3y yueOHOro 3KCIiepuMeHTa,
cobupaTh yCTaHOBKY U3 TIPe//IOKEHHOT0 000pY/J0BaHMsI, TIPOBOJUTE OITBIT
1 (GOpMyMPOBaTh BHIBO/IBI




11.10

Ocy1ecTBIATh TpsiMble U KOCBEHHbIe HU3MepeHUst (U3NUeCKHUX BeTUuMH;
MpU 3TOM BBIOMpATh OMNTHUMAaJIbHBIA CIOCO0 M3MepeHUs W MCII0J/Ib30BaTh
M3BeCTHbIe MEeTO/Ibl OL|€eHKU MOTrPelHOCTel U3MepeHUui

11.11

WccnenoBate 3aBUCMMOCTA  (DU3MUECKUX BeIUUMH C MCIO/Ib30BaHUEM
MpSIMBIX M3MEpeHUI; P 3TOM KOHCTPYHMPOBAaThb YCTaHOBKY, (PUKCHUPOBAaTh
pe3y/ibTaThl TMOMYYEHHOM 3aBUCUMOCTH (DU3UUECKUX BeJWYMH B BHJE
TabmLl ¥ rpadUKoB, enaTh BBIBOALI 110 pe3y/ibTaTaM UCC/ie/[OBaHus

11.12

Cobsrogats ipaBusia 6€30MacHOTo TPy/ia TP MPOBe/IeHUH UCC/IeJOBaHUIA B
paMKax yueOHOTO IKCIiepruMeHTa, yueOHO-HCC/ie[0BaTe/TbCKON U TIPOeKTHOM
JeITeTbHOCTH € WCIIOJb30BAaHWEM  W3MEPHUTENbHBIX  YCTPOMCTB U
nabopaTropHOT0 060py/10BaHUS

11.13

Pemmath pacuéTHble 3a/laud C sIBHO 3aJjaHHOW (DU3UUeCKON Mo/ienbto,
WCI0/b3Ys M3nUecKre 3aKOHbI U TPUHLIUIbBI; HA OCHOBE aHasv3a yC/IOBUS
3a/jaudl BbIOMpaTh (GU3UUECKYIO MOJIE/b, BBIZEISATh (QU3UUECKHEe BeTAUUHEI
U (opMysibl, HeOOXOAUMBIE [jii €€ peIleHusi, TPOBOJUTh PAaCUEThI U
OLIeHMBAaTh PeaibHOCTh MOJIyUeHHOTO 3HaueHUs (pr3nuecKol BeTMUHHbI

11.14

Pemmatb KaueCTBeHHbIe 3a/jauu: BBICTParBaTh JIOTUYeCKU
HEeMNpOTHBOPEUMBYIO 1IeTI0YKY PAacCyK[eHHWH C OIMopod Ha U3yuyeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (U3nUecKre sIBJeHUs

11.15

Wcronp30oBaTe  TpW  pellleHWH  y4eOHbIX  33lad  COBpEMeHHbIe
MHPOPMAalLIMOHHblE  TEeXHOJOTMM  [JI1  TIOWCKA, CTPYKTYPUPOBAHUS,
WHTEepIIpeTallid W TIpe/CTaB/AeHUs] yueOHOW ¥  HAYYHO-TIOMY/ISIPHOM
MHpOpMalLMY, TIOJyYeHHOM U3 pas3/MUyHbIX MCTOUHUKOB; KPUTHYECKU
aHaJIM3UPOBAaTh M0JIyyaeMyro UH(POPMaL1Io

11.16

OOBSICHATh TIPUHLUIBI JEeWCTBUSI MaIllMH, TPUOOPOB U TeXHHUUECKUX
YCTPOWCTB; pas3nvuaTh YCJIOBUS MX 0e30MacHOTO WCIIO/Ib30BaHUS B
MOBCEeHEBHOW »KU3HU

11.17

[TpuBOAUTE TIPUMEPHI BK/Ia[ja POCCUNCKUX U 3apYOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHe HayKu, B OOBsICHEHHWE TIPOLIeCCOB OKPY)KAloI[ero Mupa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Vcronb30BaTh TeOpeTUUYeCKHe 3HAHUS TI0 (U3MKe B MOBCEAHEBHOMN >KU3HU
ansi obecriedeHust Ge3ormacHOCTH TIpy  obparieHWd C Tpubopamu U
TeXHUUYECKHMH YCTPOMCTBaMH, /I COXpaHEHMs 3[J0POBbsi U COOJIHOZIeHUS
HOPM 5KOJIOTHYeCcKOro ToBe/ileHNsl B OKpYy»Katollleli cpefie

11.19

PaboraTh B TpyIire C BBHITIOJHEHWEM pa3MUHbIX COLIMAIBHBIX pOJIel,
TJIaHUPOBaTh PabOTy IPyMIbI, PAllMOHAIBHO pacrpefiesTh 003aHHOCTH U
MJIAHUPOBATh [JesiTe/IbHOCTh B HECTaHAAPTHBIX CUTYalUsX, aJ[eKBaTHO
OLleHMBaTh BK/IaJl KaKAOTO W3 YUaCTHUKOB TPYIIbLI B  pellleHue
paccMaTpuBaeMoii po6ieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kop Kop npoBepsiemoro

pa3jesia 3J/IEMEHTAa

HpOBEpHEMbIE 3J/IEMEHTHBI COJ€PKaHUSA

OU3NKA N METO/JbI HAYUYHOI'O IIO3HAHUNA

1.1

®usrka — Hayka 0 mnpupoge. HayuHble meTonbl
TIO3HaHMS OKpY»Karolero Myupa. Posb skcriepumeHnTa
¥ Teopuud B TIpollecce II03HAHUS TPUPOJBIL.
OKCrepuMeHT B Gpu3uKe

1.2

MopenvpoBaHue bu3nyeckux  sIBJIEHUU u
npoueccoB. Hayunbele runoressl. ®Pusnueckue
3aKOHbl M TeOopuu. ['paHuLbl NPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpUHIMII COOTBETCTBUSL.
Poib u wMecto ¢us3uku B (HOpMHUPOBaHUU
COBPEMEHHOM  HAyYHOM  KapTUHbI  MHpa, B
NIPaKTHUYeCKOU JleTe/IbHOCTH JII0/ler

MEXAHHUKA

###Par##HH#KUUHEMATUKA

2.1.1

Mexanuueckoe  fBrKeHHe.  OTHOCUTe/ILHOCTb
MexaHuyeckoro gswkeHus. Cucrema OTCuYéra.
TpaekTopus

2.1.2

[Tepemertienne, CKOpPOCTb (CpefHSII  CKOPOCTb,
MTHOBEHHasi CKOPOCTh) M YCKOPEeHHEe MaTeprabHOU
TOUKH, UX TPOEKIMH Ha OCH CUCTEMbI KOOP/WHAT.
CrnoskeHue TiepeMelleHni 1 CJI0’KeHe CKOPOCTel

2.1

2.1.3

PaBHOMepHOe ¥ paBHOYCKOPEHHOe IpsIMOJIMHeHOe
aBwKeHue. ['padmky 3aBUCMMOCTH  KOOpZMHAT,
CKOpPOCTH, YCKOpeHHusi, NyTH U T[epeMeLeHus
MaTepHa/ibHOM TOUKHU OT BpeMeH!

2.1.4

CBobopiHOe TIazieHHe. Y cKopeHHe CBOOOJHOTO
Tna/ieHust

2.1.5

KpuBosHetliHoe JBW)KEHHe. PaBHOMepHOE
[IBIDKeHWe MaTepuasbHOM TOUKUA IO OKPY>KHOCTH.
Yr/i0Basi CKOPOCTh, JIMHeWHasi CKOpoCTh. [lepuoa u
yacToTa. LleHTpoCcTpeMuTe/IbHOE YCKOpeHue

2.1.6

TexHuueckue YCTpOﬁCTBaI CIIUA0MEeTD, [ABH)KEHHE
CHapA40B, LIelTHbIe 1 peMEHHEIE ITepeadadyn

2.1.7

[TpakTnueckre paboTbl. V3mepeHre MrHOBEHHOM




ckopocTd. MccnefnoBaHve COOTHOLLUEHUSI MEXIY
My TIMU, TMIpOM/IeHHBIMU TesoM 3a
rocJie/ioBaTe/lbHble paBHbIE MPOMEXYTKHM BpeMeHU
MpU pPaBHOYCKOPEHHOM /IBJKEHWU C HayaJbHOU
CKOPOCTbIO, paBHOW Hy/t0. V3yueHue JBMKEHUS
11aprKa B BSI3KOW >XUAKOCTU. V3yueHue ABMKeHUS
Tesia, OpPOIIeHHOTO TOPHU30HTATBHO

2.2

###Part## INHAMUKA

221

[MpuHuun otHocuTensHOCTU [anmunesi.  [lepBbii
3akoH HeroToHa. MIHepLjyaibHble CUCTEMBI OTCUETa

2.2.2

Macca Tena. Cua. [IpyHLMI Cynieprio3yLiuU CUIT

2.2.3

BTtopoii 3akoH HbloTOHa /17151 MaTepuaibHON TOUKU B
yHepLanbHOM cucteme otcuéra (MCO). Tperuii
3aKoH HbI0TOHa /|71l MaTepuaibHbIX TOUeK

224

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

2.2.5

Cwuna yrnipyroctu. 3akoH I'yka

2.2.6

Cuna T1penusa. Cyxoe Ttpenue. Cuma TpeHUs
CKOJIB)KeHUs1 U cuia TpeHus mokosi. Kosdourmenr
TpeHus. Cuia CONPOTUBI/IEHNS TIPU ABW)KEHUU Tesa
B )KM/IKOCTH WU rasze

2.2.7

[MocTynartensHOoe W BpalllaTe/lbHOE  /IBI)KEHHE
abCoJTIOTHO TBEPZOTO Tefa

2.2.8

MoOMeHT Cu/bl OTHOCUTEJIbHO OCH  Bpall|eHus.
[Tneyo cusbl. YcioBUs paBHOBeCUs TBEPZAOrO Tesla B
14(0(0)

2.2.9

TexHUuecKre yCTPOUCTBA: MOJIIUITHUKY, IBU)KEHUE
WCKYCCTBEHHBIX CITyTHUKOB

2.2.10

IMpakTuueckue paboThl. M3yueHue  [JBIKEHUS
Opycka 10 HaKJIOHHOM TIJIOCKOCTU TOJ [leHCTBheM
HEeCKOJIbKUX cuil. McciefoBaHre 3aBUCUMOCTH CHTT
yOpYyroCcTH, BO3HUKAIOIUX B JedopMupyeMon
MIPY>KWHE W Pe3WHOBOM 00pasiie, OT BeJHUUMHBI WX
nedopmaiuu. McceoBaHue yCIOBUM paBHOBeCHS
TBEP/OTO TeJla, UMEFOIIero 0Ch BpallleHusI

2.3

###Par###3AKOHBI COXPAHEHNA B MEXAHMKE

2.3.1

Wmnynec  marepuasibHONW — TOYKH,  CHCTEMBI
MaTepuabHBIX ToueK. VIMITy/TbC CU/IBI U U3MeHeHHe
MMITy/IbCa Tesia

2.3.2

3akoH coxpaHeHus umimyabca B MICO. PeakTuBHOe
[IBUKeHue




2.3.3 Pabota cusbl
2.3.4 MOILHOCTB CHJIBI
535 KuHeTnueckasi »5Heprusi MaTepuaJbHOW TOYUKH.
o Teopemao KMHETHUECKOH IHePrun
IToreHtmanbHas 3Heprus. IloTeHI[UaNbHas SHEPTUs
236 yrpyro nehopMHpPOBaHHOM TIPY>KUHBIL.
o [MoTeHIMaMbHAsT SHEPTHS Tejla BOJM3U MTOBEPXHOCTH
3eMu
[ToTeHLManbHBIE U HeMOTeHLMabHble CUTbl. CBSI3b
537 paboThl HerNoTeHLMalbHbIX CHUT C W3MeHeHHeM
o MEXaHUUECKOM SHEPrMd CUCTeMbI Tejl. 3aKoH
COXPaHEeHHsI MeXaHUUeCKOM SHeprun
2.3.8 Yripyrue v Heymnpyrve CTOJIKHOBEHHUS
3.9 TexHWueckue  yCTPOWCTBa: [BWKEHHe  paker,
o BOZIOMET, KOTiep, MPY>KUHHBIA MTUCTOJIET
[TpakTrueckue paboTel. Vi3yueHre CBsi3u CKOPOCTei
5310 TesJl TPU Heynpyrom ygape. MccnemoBaHue CBs3U

paboThl CUMBI  C UW3MEHeHHWeM MeXaHW4eCKOu
SHepruy Tena

3 MOJIEKYJIAPHAA ®U3NKA U TEPMOJVUHAMUKA
###Par###OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM TEOPUU

OcCHOBHBIE TI0JI0KEeHUsI MOJIEKYISIPHO-

311 KWUHEeTUYeCKOol Teopuu. BpoyHOBCKOe [BUKEHUe.
Ouddysus. Xapakrep ABMKeHUSI U B3aUMOJENCTBUS
YaCTHL] Bel|ecTBa
Mopenu cTpoeHHsi Ta30B, XUAKOCTEH U TBEPABIX

3.1.2 Tel U OObsCHeHHWe CBOMCTB BellleCTBa Ha OCHOBE
3TUX MOJesielt

313 Macca MOJIeKYJI. Kosnmuectso BellleCTBa.
[TocTrosiHHass ABorazpo

3.1 314 TeruioBoe paBHOBecue. Temriepatrypa U eé

nsMepenue. [11kana temmneparyp Llenscus
Mogens wupeanbHoro rasa. OCHOBHOe ypaBHeHUe

3.1.5 MOJIEKY/ISIPHO-KUHETUUeCKOM Teopuu U/eanbHOTO
rasa
AbGcosoTHasi Temriepatypa Kak Mepa CpeJHeid

3.1.6 KMHETUYeCKOM 9SHepruy  TeIIOBOr0  JABWXKeHUSs
yactul] rasa. [lkana temneparyp KenbBrHa

317 YpaBHenue KamnelipoHa — MeHjeneeBa. 3akoH
HanbToHa

3.1.8 ["a3oBbIe 3aKOHBI. VI30mpoLiecchl B U/jeaTbHOM rase ¢




TOCTOSIHHBIM KOJIMYeCTBOM Bell[eCTBa: H30TepMma,
n30xopa, u3obapa

3.1.9

TexHHUUECKHe YCTPOMCTBA: TepMOMETp, GapomeTp

3.1.10

[TpakTrueckue paboTel. V3mMepeHre Macchl BO3ayxa
B K/IACCHOW KOMHare. MccnenoBaHue 3aBUCUMOCTU
MeXJy IapaMeTpaMy COCTOSIHUSI pa3pekeHHOr'o
rasa

3.2

OCHOBbBI TEPMOJVNHAMUMKU

3.2.1

TepmoarHamuueckas cucTeMa. BHyTpenHsis
JHEPrusi TePMOIUHAMUYECKON CHUCTEMBI M CITIOCOOBI
eé U3MeHeHUs

3.2.2

KonuyectBo TerioTbl W paboTa. BHyTpeHHss
SHEprusi 0JHOATOMHOI'0 H/leasbHOTO ra3a

3.2.3

Bugpi Terionepe/jauu: TeTJIONPOBO/IHOCTD,
KOHBEKIUs, u3aydyeHne. TeruioéMKOCTb — Tena.
YnenbHasi — TelJIOBMKOCTb — BelllecTBa.  Pacuér
KOJIMYeCTBa TeTJIOThI TIPH Terjionepesaye

3.2.4

[lepBelli 3aKOH TepMoAuHaMUKH. [IpyumeHeHue
NepBOro 3aKOHa TePMOJMHAMHMKHU K H30MpOLieccaMm.
I'paduueckasi uHTepripeTaLusi paboThl raza

3.2.5

TennoBele  MawmwHbl.  [IpUHLUNBI  [AEUCTBUS
TEIUIOBBbIX MailuH. [IpeoOpa3oBaHusi 3HEPrUM B
TeIUIOBBIX MallliHaX. Ko3@uieHT moe3Horo
nerictBus (manee — KI1/) TeryioBoit MaivHel. Lykn
Kapho u ero KI1/]

3.2.6

BTopoii 3akoH TepMoguHamuki. Heobpatumoctsb
rpouieccoB B 1mpupoze. TerioBble ABUraTeNn.
OKojoruyeckyre rpobeMsl TEIIO3HEPreTHKN

3.2.7

TexHUuecKre yCTPOMCTBA: [BUraTe/lb BHYTPEHHErO
cropaHusi, ObITOBOM XOJI0JU/IbHUK, KOHIUIJHOHED

3.2.8

ITpakThueckre pabotbl. l3MepeHMWe yaenbHOMN
TEeI/I0EMKOCTU

3.3

###Par###AI'PE['ATHBIE COCTOAHNMSA BEIIIECBA. ®A30BbIE

[MEPEXO/bI

3.3.1

[Tapoobpa3oBanve ¥ KoHAeHcanus. VcrapeHue u
KWTIeHHe. YZienbHasi TeryioTa IapooOpa3oBaHMs.
3aBUCUMOCTh TeMIIepaTyPbl KUTIEHUS OT JIaBJIeHHUST

3.3.2

AOGcCorOTHast ¥ OTHOCHTE/TbHAST BJIKHOCTb BO3/yXa.
Hacebiennsiii nap

3.3.3

TBépaoe Teno. Kpucrammmueckue U amopdHbie
Tesla. AHM30TPOIMsI CBOWMCTB KPUCTa/I/IOB. JKuikue




KpHUCTaJlJIbI. COBpeMEHHBIe MaTepHaJibl

IInaBnenue u KpUCTa/JINn3alus. Y,ELEJIbHaH TerioTa

3.3.4
ruiaBieHust. Cyomumarust
3.3.5 YpaBHeHuMe TeryioBoro OamaHca
TexHuyeckue yCTpOWCTBA: TUTPOMETP U
336 MICUXPOMeTP, KaJOpPUMeTp, TeXHOJIOTUU IOTyUYeHUst
o COBPEMEHHBbIX  MaTepuajioB, B TOM  UHCJe
HaHOMaTepHuasioB, U HAHOTEXHOIOTUH
337 ITpakTHueckre paboTel. V3mepeHre BIAXKHOCTH
o BO3/lyXa
4 SJIEKTPOAMHAMUKA
###Par###DJIEKTPOCTATUKA
411 OnekTpy3alysa Tes. OJIeKTPUYeCKUM 3apsp. [lsa
o BHU/]A SJIEKTPUUECKHUX 3aPsiI0B
4.1.2 [IpoBOgHUKY, AN3IEKTPUKYU U TTOYTIPOBOJHUKA
4.1.3 3aKOH COXpaHEeHHs 3JIEKTPUUYECKOro 3apsia
4.1.4 BsaumogeiicTBre 3apsoB. 3akoH KysoHa
OneKTpuyeckoe roJie. HarpsykéHHOCTB
4.1.5 37IeKTpUuUeckoro rmnousd. IIpuHOun cyneprnosuruu.
JIMHUK HaNPSPKEHHOCTU 3/1IEKTPUYECKOro oIS
416 Pabora cuin 3JIEKTPOCTaTUYEeCKOI 0 ToJISl.
o [ToreHumasn. Pa3HOCTh OTEHLMA/IOB
4.1 [IpoBOAHMKM U  [U3JIEKTPUKM B  IIOCTOSTHHOM
4.1.7 3/1IeKTPUUECKOM roJsie. Husnekrpuyeckas
TPOHULIAEMOCTD
OnekTpoéMKOoCThb. KoHzeHcaTop. OJ/1eKTPOEMKOCThb
4.1.8 IJIOCKOTO KOHJeHCcaTopa. JHeprusi 3apsyKeHHOro
KOH/leHcaTopa
TexHuueckue yCTpOWCTBA: 3J1IeKTPOCKOTI,
4.1.9 3/1eKTPOMeETP, 3/1IeKTpOCTaTUyecKast 3aluTa,
3a3eM/ieHHe  3JIeKTPONpUOOpOB,  KOHZEHCAaTop,
KCEepOKC, CTPYMHBIN NTPUHTEP
4.1.10 [TpakTHueckue paboTBhL. W3mepenue
o 5JIeKTPOEMKOCTH KOH/[eHCaTopa
###Par#HITIOCTOAHHBIN SJIEKTPUUYECKU TOK. TOKU B PA3JTMUYHBIX
CPEOAX
40 Ycnosus CylLLleCTBOBaHUS TIOCTOSIHHOTO
' 4.2.1 371eKTpUYecKoro Toka. Microunrku Toka. Cua Toka.
[TocTosIHHBIN TOK
4.2.2 Hanpsikenue. 3akoH Oma 151 ydacTKa Lienu




4.2.3

BJIEKTPI/I‘-IECKOG COIIpOTHUBJIEHHE. Y,ELEJ'IBHOE
COTIpOTHUBJ/IEHHE BEIeCTBd

4.2.4

HOCJ’IE,E[OB&TE]ILHOQ, Mapa/iejibHOe, CMe€IIdHHOe
coeriHeHHe ITPOBOAHHUKOB

4.2.5

Pabora 37eKTpHUECcKOro TOKa. 3akoH JDkoyms —
Jlenua

4.2.6

MOU_[HOCTI: 3JIEKTPUUECKOI'0 TOKa

4.2.7

3/IeKTPOABWKYyIllass cuna (gamee — O3OC) wu
BHYTPeHHee COTPOTHBIeHWe WCTOYHMKA TOKa.
3aKoH OmMma JUst TIOJTHOM (3aMKHYTOI)
y/1eKTpryeckoi ternu. KopoTkoe 3aMbikaHye

4.2.8

ONeKTpOHHasi TMPOBOAUMOCTb TBEPABIX METAJ/IOB.
3aBUCUMOCTb  COTIPOTHBJIEHWSI ~ METa/lJIOB  OT
TemnepaTtypbl. CBEpXIIPOBOUMOCTb

4.2.9

OnekTpUyeckui TOK B  BakyyMe. (CBolicTBa
3/IeKTPOHHBIX ITyUKOB

4.2.10

[MonynpoBoguuku. CobOCTBeHHass ¥ TpUMeCHast
MPOBOAMMOCTbL TOMYNIPOBOAHUKOB. CBOMCTBa p-n
niepexo/ia. [TomynpoBofHUKOBBIE TIPHOOPHI

4.2.11

ONeKTpUYeCcKui TOK B 3/IeKTPOJIUTAX.
OJIEKTPOJIMTAYeCKas JUCCOLMaLs. DNeKTPO/In3

4.2.12

OneKTpuueckuid TOK B rasax. CamMoCTOsiTe/TbHbIM U
HeCaMOCTOSITe/IbHBIM  pa3psifi. PasnuuHble  TUIIbI
CaMOCTOATe/IbHOr 0 paspsza. Mosuus. [1nasma

4.2.13

TexHUUYECKHEe YCTPOKMCTBA: aMIepMeTp, BOJBLTMETD,
peocTaT, UCTOUHWKH TOKA, 3JIeKTPOHArpeBaTe/IbHbIe
puOOpkI, 3JIEKTPOOCBETUTE/IbHbIE  TPHUOOPHI,
TEPMOMETD COTPOTHBJIEHUS, BaKyyMHbIA IO,
TEPMKCTOPbI u (doTope3ncTopsl,
TIO/TyTIPOBO/IHUKOBBIN /INO/], TaJIbBAHUKA

4.2.14

[Mpaktuyeckre paboTel. M3yuyeHuWe CMeIIaHHOTO
COeJJMHEHUs Pe3UCTOPOB.

N3mepenne JOIC WCTOYHMKA TOKAa W €ro
BHYTPEHHET0 COTIPOTHBJ/IEHUSI. Habnronenue
3/1eKTpOJIM3a

11 KJTACC




Kop Kopanpogsepsiemoro
IIpoBepsiemMble 3/1eMeHTHI CO/iep>KaHUs
pasjena 3jieMeHTa
4 SJIEKTPOIUHAMUKA
###Part#H##MATHUTHOE I1OJIE. SJIEKTPOMAT'HUTHAA UHA YKL WA
431 [TocTosiHHBIE MarHuThI. Bsaumopeiicteue
o MIOCTOSIHHBIX MarHUTOB
MarnuTHoe T1i0o/1e. BeKTOp MarHUTHOM WHAYKIUH.
430 [MpuHumn cynepno3vuyy. JIMHUM MarHUTHOU
o VHAYKUMWA. KapTyHa TMHUM MarHUTHOM MHAYKLUU
T10J151 IOCTOSIHHBIX MarHUTOB
MarnuTHoOe T1osie TIPOBOJHMKA C TOKOM. KapTuHa
JIMHUM TI0JIS1 JJIMHHOTO TpSIMOTO TPOBOJHMKA U
4.3.3 3aMKHYTOI'0 KOJIbLIEBOI'O MPOBOJHHUKA, KaTyLIKU C
ToKOM. OmbIT  Opcresa.  B3aumopeiicTBue
MPOBO/IHUKOB C TOKOM
4.3.4 Cuia Amriepa, eé MOZyJ/Ib U HallpaBJieHHe
Cuna JlopeHua, eé MoAyIb M HalpasjeHUe.
4.3.5 [Br>KeHUe 3apshKeHHOM 4acCTHULbl B OJHOPOJHOM
MarHUTHOM mose. Pa6orta cunbl JIopeHija
4.3.6 SIBneHye 371eKTPOMarHUTHON UHAYKLIAN
43 4.3.7 [ToToK BeKTOpa MarHUTHOM UHAYKLIAA
' 43.8 SAC wuHAYKIUMU. 3aKOH 3/IeKTPOMarHUTHOU
o uHayKyu Papajes
Buxpesoe snektpuueckoe rosne. 3/JC uHAYKLMY B
4.3.9 IPOBOJHMKE, [BIWKYLIEMCSI IIOCTyIlaTe/IbHO B
OJJHOPO/IHOM MarHWTHOM I10Jie
4.3.10 IIpaBuio JleHua
4311 NupyktuBHOCTL. fIB/leHMe camouHAyKumuu. J/C
o CaMOUH/YKIMH
4.3.12 DHepPrusi MarHUTHOTO T0JISI KAaTYIIKU C TOKOM
4.3.13 OJIeKTPOMarHUTHOE T10J1e
TexHUUyecKye yCTpOMCTBA: MOCTOSIHHbIE MarHWTHI,
4.3.14 JIEKTPOMAarHUThI, 3/IeKTPOJBUrare/b, yCKOPUTEIN
5/1eMeHTapHbIX YaCTHUL], UHAYKLMOHHAs [1eYb
[TpakTrueckrie paboThl. VI3ydyeHHe MarHUTHOTO
T0JI1 KaTylIKu ¢ TOKOM. MccnefoBanue feliCTBUS
4.3.15 IIOCTOHHOI'0O MarHuTa Ha paMKy C TOKOM.

WccnenoBanue ABJICHUSA 371eKTPOMAarHUTHOM
VHAYKLUU

KOJIEBAHUMA 11 BOJIHBI




5.1

#HHPartHH#MEX AHUYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHasi cuctema. CBoOO/IHBIE KOIe0aHMS.
CapmoHuueckre Kosebanus. Ilepuos, 4YacToTa,
amIuuTyzia ¥ dasza KonebaHui

5.1.2

[Ipy>KUHHBIN MasTHUK. MaTreMaTHyeCKUii MasiTHUK

5.1.3

YpaBHeHUe rapMOHHYECKHUX Kosieb6aHM.
KunemaTtvueckoen  JUHaMUYecKoe  OMMCaHHUe
Ko/siebaTesTbHOTO JABKEeHHST

5.1.4

[IpeBpaljeHe 5SHEPrUM TMpU TapPMOHHUYECKUX
Konebanusix. CBSI3b  aMIUIUTYZABl  KOJIeOaHHM
WCXOTHOW BeJIMUMHBI C aMIUIUTyaMHu KosieOaHUiA
€6 CKOpOCTH U YCKOpeHUs

5.1.5

KonebartenbHbIi KOHTYP. CBobo/1HBIE
3/IEKTDOMAarHUTHbIE KOJieDbaHWss B H7eaJbHOM
KosiebaTe/TlbHOM ~ KOHType. AHA/lOTHS  MEeXIY
MeXaHU4YeCKUMHU U 3/IEKTPOMarHUTHBIMU
Kosebanusmu. Popmysa TomcoHa

5.1.6

3aKoH COXpdaHEHUA  SHepruid B  HWO€d/IbHOM
KoJie0aTe/TbHOM KOHTYpe

5.1.7

BoIHyKjeHHbIE MexaHUuyecKue KosiebaHusl.
Pesonanc. Pe3oHaHcHasi KpuBas. BBIHYyX[eHHbIe
3/IeKTPOMarHUTHBIE KOIe0aHusI.

5.1.8

[TepemenHbIM TOK. CHHYCOWU/AbHBIN NIePeMeHHbIN
TOK.

5.1.9

MOILHOCTE epeMeHHOro ToKa. AMIUIMTYLHOe U
JleMCTBYIOLLlee 3HaUeHWe CUJ/IbI TOKA U HallPSDKeHUs

5.1.10

Tpancdhopmarop. [lpousBojcTBO, Tiepefiaua |
norpebyieHue 3/1eKTPUYeCKOon SHEepruu.
OKOJIOTUYeCKWe  PUCKM TpUA  [POU3BOJCTBE
3/1eKTPUUECKOM SHEepruu. KynbTypa
WCIIO/Ib30BaHUs 3JIEKTPO3HEPTUU B MOBCEIHEBHOU
JKA3HU

5.1.11

TexHuyeckue yCTpPOICTBa: ceticmorpad,
3/IEKTPUYEeCKU 3BOHOK, JIMHUM 37IeKTporiepeau

5.1.12

[TpakTHueckue paboThL. WccnepoBanue
3aBUCUMOCTH TepHo/ia MaJbiX KojebaHuii rpy3a Ha
HUTU OT [IMHBI HUTU M Macchl Tpy3a.
WccnepnoBanvie TMepeMeHHOrO0 TOKa B LeMd U3
1oC/ie/JoBaTelbHO  COeAMHEHHBIX KOHZeHCaTopa,
KaTyIIK{ U pe3ucTopa

5.2

###Part#H#MEX AHNYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI




5.2.1

MexaHUuecKue BOJIHBI, yCJIOBUS
pacripocTpaHeHusl. [Mepuog,. CKopoCTb
pacrpocTpaHeHus U [i/IMHA BOJTHEL. [lomepeyHbie U
TIPO/IO/IbHBIE BOJIHBI

5.2.2

###Par###  VHTepdepeHuuss u  audpakuys
MeXaHUUYeCKHUX BOJIH

5.2.3

3ByK. CKOpOCTh 3ByKa. I'pOMKOCTE 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

5.2.4

ONeKTPOMAarHUTHbIE BOJIHBL. Y C/IOBUSL U3/1yYeHUs
3JIKTPOMAarHUTHBIX BOJIH. B3aumHasg opueHTaLys
BeKTOpOB E, B U v B 3/1eKTpPOMarHuTHOU BOJIHE B
BaKyyMe

5.2.5

CBoiiCTBa 5/IEKTPOMAarHUTHBIX BOJIH: OTpa’keHHe,
1ipesioMJIeHue, noJIsipy3aLus, Iudpakuys,
uHTepdepeHMa. CKOPOCTb 3/71€KTPOMarHUTHBIX
BOJIH

5.2.6

[MTkana »>/IeKTPOMAarHUTHBIX BOJH. lIpMMeHeHuMe
3/IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[MpUHLMMOBI ~ pafiuOCBSI3M W TeJleBUJeHMUS.
Paguonokaiyst. OeKTPOMarHUTHOe 3arpsisHeHHe
OKpYKarolllel cpeibl

5.2.8

Texnuueckue yCTPOMCTBa: MY3bIKa/IbHbIe
WHCTPYMEHTBI, YyJ/bTpPa3BYKOBasi [JWAarHOCTUKA B
TeXHUKe W MeJUL[MHe, pajap, paJUuONpPUEMHUK,
TeneBU30p, aHTeHHa, TesiehoH, CBY-neun

5.3

###Par###OIITUKA

5.3.1

[IpssMonMHeliHOe  pacrpocTpaHeHWe CBeTa B
ofHOpoAHOM cpezie. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTpakeHUsl CBeTa.
[TocTpoeHue n300pa’keHHA B TUIOCKOM 3€epKajie

5.3.3

[Ipenomnenue cBeTa. 3aKOHbI IPe/IOM/IEHUS CBETa.
ABCOMIOTHBIN TTOKa3aTe/b MpeyIoM/IeHus

5.3.4

[TonHoe BHyTpeHHee oTpakeHue. IIpenenbHBIN
yTOJ1 IOJTHOTO BHYTPEHHEro OTpakeHust

5.3.5

Iucnepcus cBeta. CrokHbINM cocTaB 6esoro ceera.

[Ber

5.3.6

Cobwuparoijie ¥ paccerBaromiye JuUH3bL. TOHKast
ymmH3a. PoKyCHOe pacCTOsHME U ONTUYeCcKas Chja
TOHKOW JiMH3bl. [locTpoeHwe w300pakeHUH B
cobuparolx ¥ paccenBaroLyx uH3ax. Popmyna
TOHKOM JIMH3BL. YBe/MueHue, flaBaeMoe JTMH301




Hpe,qenbl MMPpUMEHHUMOCTHU FEOMETPHQECKOﬁ
OIITUKU

5.3.7

Vntepdepeniys cBeTa. KorepeHTHbIe NCTOYHUKH.
Ycnosus Habro1eHust MakKCHMYyMOB U
MUHUMYMOB B HHTep(epeHLMOHHOM KapThHe OT
JIByX CHMH(a3HbIX KOrepeHTHbIX UCTOYHUKOB

5.3.8

Mudpakiust cBera. [IudpakiyuoHHas peluéTka.
YcnoBue HabMOeHNS TIaBHBIX MAaKCUMYMOB TTpU
najileHud  MOHOXPOMaTMUYecKoro  CBeTa  Ha
JUPPaKLMOHHYIO PelETKY

5.3.9

5.3.10 [Tonspusarus ceeta

TexHuueckre yCTpOJCTBa: OUKU, nyna,
doroanmnapar, MPOEKL[MOHHBIN arnrapar,
MHUKDOCKOII, ~Te/leCKOIl, BOJIOKOHHasi ONTHKa,

5.3.11

JU(ppaKLMOHHAs pelIfTKa, MOJISPOnZ

[TpakTHueckrie paboThl. Vi3MepeHHWe TOKa3aTesis
£ 312 TIpe/IOMJIEHUSI. WccnenoBanue CBOWCTB
o u300pakeHuii B smH3ax. Habmogenve gucrepcun

CBeTa

BJIEMEHTHGI CIIEITUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

I'paHuLIBI MIPUMEHUMOCTH KJIaCCUYeCKON
MexaHUKH. [locTyaTel TeOpUM OTHOCUTE/IbHOCTHU:
VHBapUaHTHOCTb MOJy/d CKOPOCTH CBeTa B
BaKyyMe, IPUHLIUI OTHOCUTEIbHOCTU DUHILTEHA

6.1

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

6.2
3ame/jleHre BpeMEeHU U COKpalljeHHe [I/TUHbI

6.3 OHeprusi ¥ UMITY/IbC CBOOOHON YaCTUL[bI

CBa3b MacChl C OSHEPrued ¢  HMITYJIbCOM
6.4 cBOOOIHOM YaCTHUIbl. DHEPTUs TTOKOSI CBOOOJHOM
YaCTHUILIBI

KBAHTOBASA ®U3NKA

7.1

###Par###OJIEMEHTBI KBAHTOBOW OITTUKA

®otonbl. dopmyna [lraHka CBfI3M 3SHEpPruu
7.1.1 ¢doToHa C ero yacTOTON. DHEprusi U MUMIIYJbC
doToHa

OTkpeITHe U UccaefoBaHue (oTosddexTa. OnbIThI

7.1.2
A.T'. CtoneroBa. 3akoHbl (poTO3(PdexTa

YpaBHeHue OJuHIITeMHa A ¢oTosddekTa.

7.1.3
«Kpacnas rpanuia» dotosddexra

7.1.4 Hapnenue ceeta. OnbiThl [1.H. JlebeseBa

7.1.5 XUMHUeCKoe /IeMCTBUe CBeTa




7.1.6

TexHuueckve yCTpOMCTBaA: doTo371eMeHT,
doTroaTurK, cComHeuyHast 6baTtapesi, CBeTOAUO

7.2

CTPOEHUE ATOMA

7.2.1

Mogens aroma Tomcona. OnbiTel Pe3epdopa o
VICC/IeJOBaHUIO CTpoeHus atoma. [1nanerapHas
Mo/ie/lb aToMa

7.2.2

IToctynatel bopa. HM3nyueHue U IOIJIOLeHHe
(OTOHOB TIpY Tepexofie aToMa C OJHOTO YPOBHS
SHepruM Ha Jpyrou. Bugpl crekrpoB. CrekTp
YPOBHel 3Hepruy aTroma BoZopoza

7.2.3

BosiHoBBIe cBoiicTBa yacTul]. BonHbl e Bpotins.
KopnyckynsipHo-BonHOBOM Ayanu3M. dudpakuys
3JIEKTPOHOB Ha KpUCTaJIIax

7.2.4

CrioHTaHHOe ¥ BBIHY)KJEHHOe  W3/IyueHHe.
YcTpolicTBO ¥ PUHLIUIT pabOThI 1a3epa

7.2.5

TexHUUeCKHe YCTPONCTBA: CTeKTpabHBIA aHa/IN3
(cmekTpoCKoM), /1a3ep, KBAHTOBbIM KOMITbIOTED

7.2.6

[MTpakTHueckue paboThI. Hab6mogenue
JIMHeNWYaToro CreKTpa

7.3

ATOMHOE AOPO

7.3.1

MeTtoapl Hab/momeHust u perucTpaLuu
3/1eMeHTapHbIX YaCTHI]

7.3.2

OTkpbITHe paguoakTuBHOCTH. OnbiThl Pe3epdopaa
10  Ompefie/ieHHI0  COCTaBa  Pa/[MOAKTUBHOTO
usnyuenusi. CpoiicTBa anb(da-, Oera-, ramma-
W3nydyeHus. BiusiHue paJuoaKTUBHOCTH Ha JKUBBIE
OpraHu3Mbl

7.3.3

OTKpbITHe TpOTOHA W HeWTpoHa. HykoHHas
Mojiesib siipa ['eii3enOepra — VBaHeHKO. 3apsif
sapa. MaccoBoe uuciio sgpa. M30Torsl

7.3.4

Anbda-pacrias. O/eKTPOHHBI W TMO3WTPOHHBIN
6era-pacnaf,. I"amma-usnyueHue. 3aKOoH
PaJM0aKTUBHOIO pacraza

7.3.5

OHeprus CBsi3U HYKJIOHOB B sfipe. fliepHble CUJIBIL.
HedekTt Macchl siipa

7.3.6

AnepHble peakiuu. [leieHue U CUHTe3 sep

7.3.7

SAnepHbili  peakTop. TepMmosiilepHBbIM  CHUHTE3.
[TpobsieMbl U TIE€PCIEeKTUBBI SII€PHON SHEPreTUKH.
OKO0JIOTUYeCKHe acTieKThI /IepHOW YHePTeTHK!

7.3.8

OneMeHTapHble 4acTULbl. OTKpBITHE MO3UTPOHA.
dyH/laMeHTa/IbHble B3aUMOZEeHCTBUS




7.3.9

TexHuueckue yCTPOWMCTBa: [03UMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi 6omba

7.3.10

[Mpaktuyeckue pabotel. VccienoBaHue TpeKkoB
yactul (1o roToBbIM (hoTOrpadusam)

SJIEMEHTBI ACTPO®U3NKU

8.1

Bup 3Bé3gHOro Heba. Co3Be3qusi, sipKue 3BE37bI,
TJIaHEeTBI, UX BUAUMOE [IBI)KEHHe

8.2

ConHeuHass cucrtema. [lnaHeThl 3€MHOM TpYIIIIBIL.
[1naHeTbI-rUraHTbl U WX CIyTHUKH, KapJUKOBbIE
riageTsl. Masible Tesia COTHeUHOM CHCTeMbl

8.3

Connue, ¢orochepa u armochepa. ConHeuHas
aKTUBHOCTb

8.4

Ncrounuk sHeprun CoJiHLA U 3BE3],

8.5

3BE371b], UX OCHOBHbIE XapaKTEPUCTHKHU: Macca,
CBETHUMOCTB, paguyc, TeMIiepaTypa, 150:¢
B3aUMOCBs3b. JluarpaMmMa «CreKTpasbHbIM KJIacC —
CBETUMOCTb». 3BE31bI TJIaBHOM
MoC/IeI0BaTe/IbHOCTU. 3aBUCUMOCTb ~ «Macca —
CBETUMOCTb» IS 3B€3]] TJIaBHOM
1ocJieZloBaTeIbHOCTH

8.6

#H##Par##H#BHyTpeHHee CTpOeHue 3BE31.
CoBpeMeHHbIe Tpe/ICTaB/IeHUs] O NMPOUCXOKIEHUN
1 3BoJiroLMY CoJIHLIA U 3BE3/1. DTarlbl JKU3HU 3BE3]

8.7

Mneunsii I1yte — Hawa I'amaktrika. CrivpanbHas
cTpykrypa ['anakTvky, pacripesiesieHue 3B€37, rasa
v neud. Ilonoxkenne u gaBuwkeHuve CosHLA B
lanaktuke. [Tnockas u chepryeckast MoJCUCTEMBI
lNanakTuku

8.8

Tumbl rasakTUK. PaauorasakTMKM ¢ KBas3aphbl.
UépHble AbIPHI B si/Ipax rajlakTUK

8.9

Bcenennasi. Pacivpenue BceneHHoWl.  3akoH
Xab6s1a. Pa3beranue rasaktuk. Bo3pacT u paguyc
BcenenHoli, Teopusi Bosbiiioro B3peiBa. Mojenb
«ropsiueii BcesieHHol». PelMKTOBOE U3MyueHHe

8.10

MaciurabHas CTPYKTypa BceneHnHol.
MerTaranakTHKa. HepeliéHHbie IpoOIeMbI
aCTPOHOMHUU




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

Kop
MPOBepPsEMOro
TpeOoBaHUsA

IIpoBepsieMbie TPeOOBaHNSA K MPeAMETHHIM pe3y/IbTaTaM 0CBOeHUs
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbI CPeIHero 001iero
o0pa3oBaHus

1

CcdopMHUpPOBAaHHOCTb yMeHHWH pacrio3HaBaTh (U3HWUecKue SIBIeHHs

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

Bna,quI/Ie OCHOBOIIOJIaralOIUMKN d)I/I3I/II—IECKI/IMI/I INOHATUAMU U

Be€/IMYNHAMH, XdPaKTE€PU3YIOLNUMHU (l)I/I3I/IIJECKI/Ie Mponeccel

CcdopMUpPOBAaHHOCTb yMEHUI TPUMEHSTh 3aKOHbI K/IaCCUUYEeCKOH
MeXaHHUKH, MOJIeKY/ISIPHOM (O)5EIZ17 u TepPMOAWHAMUKH,
3/IeKTPOJVHAMUKH, KBAaHTOBOM (PU3WKW /IS aHa/mu3a U OObSICHEHUs
sIBIEHW MHUKDPOMHpPA, MakpoMupa U Meramupa, pas3idyaTh YC/I0BUS
(rpaHuLbl, 06/1ACTH) TIPUMEHUMOCTH (PU3UUECKHX 3aKOHOB, TIOHUMATh
BCceoOImumid xapakTtep (hyHAaMeHTabHbIX 3aKOHOB M OTPaHUUEHHOCTH
VICTIOJIb30BaHUSl UYaCTHBIX 3aKOHOB; aHa/IM3UpPOBaTh (DU3UUECKUe
MPOLIeCChl,  MCMO/b3ysl  OCHOBHbIE  TIOJIOXKEHWS,  3aKOHbl U

3daKOHOMEPHOCTHU

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

Mozieneit pr3nuecKux Tesl 1 MpoLecCcoB (SIBJIEHU)

CchopMHpPOBAaHHOCTb YMEHUSI pellaTb pAacuéTHbIe 3aZlaud C $IBHO
3a/laHHOM M HesBHO 3alaHHON (U3MUecKoil MojieNbio: Ha OCHOBAaHWHU
aHa/M3a yCJIOBUS BbIOMpaTh (U3MUeCKHe MO/eNH, OTBeYarole
TpeOOBaHUAM 3a/lauM, TIPUMEHSTH (HOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH
M T[OCTyaaTbl  (U3MUECKMX  TeOpuid MpPU  HCIOJIb30BAHUU
MaTeMaTUueCKUX METO/OB pelleHus 3a/au, NPOBOJWTH PAacuéThbl Ha
OCHOBAaHUM WMEIOLIUXCS [JaHHBbIX, AaHaJIU3UpOBaTh pe3y/bTaTbl U
KODPeKTUpPOBaTb  METOJbl  pelleHus] C YYETOM  TO/yYeHHBIX

pe3yJ/ibTaToB

Pemiath KauecTBeHHbIE 3a/laud, TPeOyrole MPUMEHEHUs 3HAaHUW U3
pa3HbIX pa3/ie/ioB IIKOJIbHOTO Kypca (DM3WKW, a TakkKe WHTerpaLuu
3HaHWW U3 [JpYrUX T[peiIMeTOB eCTeCTBeHHOHAyUHOro LIMK/a:
BbICTParBaTh JIOTMUECKYIO LIeMOUKY pAacCYy)XJeHUH C Oropoil Ha

HN3y4YeHHbI€ 3dKOHBI, 3dKOHOMEPDHOCTH U d)I/I3I/I‘—IECKI/Ie ABJI€HUA




Bnagenue OCHOBHBIMU MeTOoZaMU Hay4YHOI' O TI03HaHUs,
WCOoMb3yeMbIMA B (U3MKe: TIPOBOJUTH TIpsIMble U KOCBEHHbIE
v3MepeHus: (U3MUECKUX BeIMUYMH, BbIOWpas ONTUMa/bHBINA CrIoco0
V3MepeHusl U UCIOJIb3ysl M3BECTHble METOZbl OLeHKH IMOTpelHOCTeN
V3MepeHul, TpOBOJAWTH MCC/e[0BaHMe 3aBUCUMOCTel (U3NUYeCKUxX
Be/IMYMH C UCIO/Jb30BaHUEM TIPSIMbIX H3MepeHHl, OOBSCHSTDH
MOJIyueHHbIe pe3y/bTaThl, UCIOJb3Yys (PH3UUYecKre TeopuH, 3aKOHBI U
TIOHSITHS, U JieslaTh BBIBO/BI; COOJIIO/AThH MpaBuia Ge30macHOro Tpyza
TIpY TIPOBeZIEHUH WCC/IeJOBaHUM B PaMKaX yuyeOHOTO 3KCIiepUMeHTa U
yueOHO-MCCeloBaTeNIbCKOM  /1esiITeIbHOCTH € MCII0/Ib30BaHHEM
UU(PPOBbIX  W3MEPUTE/NIbHBIX  YCTPOMCTB W JlabOpaTOpHOTO

obopyjoBaHus

ChopMHpOBaHHOCThL ~ yMEHWM  aHa/IU3UMpOBaTh U OLIeHUBATh
Moc/IeICTBUS OBITOBOM W TPOW3BO/ICTBEHHOH /1eSITE/IbHOCTH Ue/IOBeKa,
CBSI3aHHOM C (PU3MUECKUMM TIPOLleCCaMU, C TO3UI[MH 3KOJ0rhYecKoin
Ge3omacHoCTH; Tnipe/iCTaB/IeHU 0 palloHaIbHOM
MPUPO/IOTIONIb30BaHUM, A  TakKKe  pa3syMHOM  HCTIO/Ib30BaHUU
JOCTW)KeHUM HayKu W TeXHOJOTMM /i JajbHeMllero pa3BUTUS

YyesI0BeueCcKoro obiecTsa

OBnaseHye Ppa3MUUHBIMUA  criocobamMud  paboTel ¢ uHbOpMaLyei
(bU3MUeCKOTO  COJiep)KaHWsT C  MCIIO/Ib30BAaHUEM  COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUM KPUTHUECKOTrO

dHaJ/IM3a U OLIEHKH JOCTOBEPHOCTHU HOJ'Iy‘L':lEMOﬁ I/IH(bOpMaLU/II/I

10

CcdopMHpOBaHHOCTb ~ yMeHUM  TPUMEHSITb  OCHOBOIIOJIAraroliye
aCTpOHOMUYECKHe T[IOHATHS, TeOpUM W 3aKOHbl [y aHalavd3a U
00bsiCHeHUsT (PU3MUECKUX TIPOLIeCCOB, MPOMCXOASAIIMX Ha 3BE3ZAX, B
3BE3/JHBIX CHUCTeMaX, B MEXraJaKTUUeCcKol cpejie; [BWKEHUS

HeOeCHBIX TeJl, IBOJIIOLIUY 3BE37 U BeeneHHoOM




INIEPEYEHD 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPAEMbIX HA
EI'D I1O ®U3UKE

Kopg,

Kopg,
asgesna/ I 7
pasaen S eMeHTa pOBepsieMbIH 3/1IEMEHT CO/iepP)KaHUsl
TeMBbI
1 MEXAHUKA
1.1 KVUHEMATUKA
111 MexaHuueckoe [IBXKeHUe. OTHOCUTETbHOCTD
o MeXaHUUecKoro JApmxeHus. CuctemMa OTCUéTa
MaTtepuanbHasi TOUKa.
Y
E& panmyc-BeKrop:
Fle)=(xle) vt ) z(2)).
TpaeKTOpILA,
1.1.2
[IepeMEIIcHIIC!
Ar=r(t,)—r(t)=r-n=
= (Ax, Ay, Az),
IIYTE.
CrnoxeHIe IepeMellle Il
CKOopOCTh MaTepHUa/IbHOM TOUKHU:
_  AF .
v=— =1;=(U,_.U1_.U_).
AL |, ' ST
1.1.3
Ax , '
U, = I\_\ =X,. AaHAJIOTIYHO v =V, U_=Z.
f o ’

CroeH1e CKopocTeil: o, = o, + 7, .




Briuncnenue nepemenieHrs U IyTu MaTepHaJ’ILHDﬁ
TOYKH IMPH prlMO]’[HHGIﬁHOM ABIDKEHHH B 0JIb OCH X 10

rpadMKy 3aBUCHMOCTH L(t)

. _ AU _
VeKOpeHIe MaTepHATBHOI TOUKIL: d = —L =0,
1.1.4 At |y,
Au, CN :
a, =—23 =(uv,).". aHamoOrm4HO a, =(v, |', a.=(
At )
PaBHOMepHOe NPSIMOJIMHENHOe JBYKEeHNe:
X(t):X0+voxt
x(0)
0
1.1.5 *

ox

v, (t)—v, =const




Q)

0x

const

PaBHOYCKOPEHHOQ HpHMOJ’IHHQﬁHOQ ABH)KEHHEe:

at’
Xir)=x +uwv r+ —
(1)=x,+u,, 5

v (t)=u, +at

1.1.6
a,. = const
I B _
vy —u. =2a_(x,—x)
Y
HpH ABILKESHINI B OJTHOM HAIPABIISHII IIVIE S =
CBobOojHOe TIafieHre. Y CKopeHre CBOOOIHOTO MaleHusl.
Vi o Ijﬂ
1.1.7 l
1 o
(9] Xo ‘L—

[BwkeHue Tesa, OPOIIIEHHOTO TO/| YTJIOM & K TOPU30HTY:




"x(r) =X, Uyt =X +U,cosa-f

4

gt , :
() =y, ot +——=3y,+ Usine-f—

gy
s

2

I~.3'|

Ifux(rj =y, =U,cosa
\0,(1)=v,, + g1 =U,sina—gr

-

=0

]

e

= const

s

._ (3]
g

1.1.8

KpuBosnmHeliHoe B>XeHUe. [|BU)KeHUe MaTeprUaTbHOM
TOYKU T10 OKPY>KHOCTH.
Yri0Bas v MMHeNHask CKOPOCTh TOUYKU:

v=wR

wR

[Tpy paBHOMEpPHOM [IBH)KEHUM TOUKH 110 OKPY>XHOCTH

a)=2—n=2m)
T




21
. LleHTpOCTpemMuUTe/IbHOE YCKOPEeHUE TOUKU:
2
% 2
a,=—=0R
R

1C

R
. [lonHOe ycKopeHre MaTepranbHOW TOUKU

TBépnoe Teso. ITocTtynaTensHoe M BpaljaTe/ibHOe

1.1.9
[IBUKeHHe TBEpPJO0ro Tesia
1.2 OVUHAMUKA
121 WNHepijpanbHble cUCTeMbl OTCUéTa. I[lepBbI  3aKOH

Herotona. IIpuHuun otHOCUTe/IbHOCTY [anunes




Macca Tena. I1n0THOCTH BelljecTBa:
p=m
\%
p
1.2.2
v
m
Cua. ITpyHIMN CyIiepriosyLiiy CUJI:
FpaBHO/ILeﬁCTB:Fl+F2+" .
F
paBHOJIeHCTB
1.2.3
F
1




1.2.4

Brtopoii 3akoH HbloTOHa: [/11 MaTepualbHOW TOYKH B
nCO

F,=ma,




Ap=F At
A
p
F
At
rpu
F =const
F
const
P - ——
F 5 5]
1.2.5 12 Fn
TPETI/Iﬁ 3dKOH HBIOTOHa ,E[J'IH MaTepI/IafIbeIX TOUEK:




1.2.6

3aKoH BCEMHDHOI'0 TArOTEHHA: CUJIbI

ME)K,E[y TOYeUyHbBIMU MaCCaMU paBHbI
m,m,

F=G—;

NpUTHKEeHUA




Cuna TsoKeCTH. HEHTP TSDKeCTH TeJla. 3aBUCUMOCTh CHJIbI

TSDKeCTH OT BBICOTHI h Ha/l TIOBEPXHOCTHIO IIJIAHETHI

paguycom RO:
mg= GMm
(Ry+h)’

mg

(R
0

+
h)

GMm




Cuia ynpyrocrtu. 3akoH I'yka:

F =—kx
F
1.2.7 ¥
—kx
Cwuna tpenusi. Cyxoe TpeHue.
Cusia TpeHUs CKOJIb>KEeHUS:
F.,=uN
F
i
1.2.8
uN
Cua TpeHMs TIOKOS:
F, ,<puN

P




IA

KosddurueHT TpeHus

1.2.9

[asnenue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIbI OTHOCUTE/IbHO OCHU BpallleHWsd:

|[M| = F1, rae 1 — nneuo cumbl

L

F




OTHOCUTE/IbHO OCH, TNpoxojduled uepe3 TOouky O
NeprieHJUKYISPHO PUCYHKY

1.3.2

LenTtp Macc Tena. LleHTp Macc cucTemMbl MaTepUaIbHBIX

TOUEK:
7 m,r+m,r,+..
r =
. M.
m,+m,+...
r
.M
m
1
+
m
2
+




B ogHOposHOM mosie TsKeCTy

(gzconst)




const)
LIEHTP MaccC TeJia COBIAJlaeT C ero LeHTPOM TsKeCTU
YcnoBus paBHOBecusi TBEporo Tena B MCO:
Ir;"vf. +M,+...=0
1.3.3 Y~ -
\F,+Fy+...=0
HH##Par##
3akoH Ilackans
#1.3.4
[aBnenuve B xuakocTH, nokosieiics B UCO:
P=Dpytpgh
p
H##Par## | p
#1.3.5
0
+
pgh
3akoH Apxumeza:
FApx: : PBbITeCH
H#Par##
#1.3.6 F
Apx




BBIT€CH

eCJ/IM Teso U XXUAKOCTh rokoaTcs B ICO, To

FApx = pg VBbITeCH

Ap

pgv

BBITEC
H

YcoBue 11aBaHus TeIl

1.4

3AKOHbI COXPAHEHNA B MEXAHUNKE

H#H#Par##
#1.4.1

Vimnynbc MaTepraibHON TOUKHU:

p=mv




H##Par##
#1.4.2

Mmnynbc cucteMsl Tes:

P=p;*+p,*...




HAHPar##
#1.4.3

3aKOH U3MeHEeHUsI U COXpaHeHHUsI UMITYJ/IbCa:
B 1ICO

Ab:A(bl+bz+"'):ﬁlBHemHAt+ﬁ2BHemH

A(

At+...




1BHelH

At

2BHeLIH

At

B ICO, ecnu

Ap=A(p,;+p,*+..




L

1BHelH +

e

ZBHemH+"'

=0




1BHeLH

2BHEIIH

PeakTuBHOe [IBI>KEHHE

H#H#Par##
#1.4.4

—

F

—

ﬂ r X
PaboTa CH/IbI Ha MajioM NepeMeleHHH:

_11=|I*:|-|.-i'-.f|-cus a=F -Ax




—

)
MOoOHOCTD CUJIBL:

ec/v 3a Bpems

At
145
At
paboTa CHJIbI U3MEHSIeTCSI Ha , TO MOIIJHOCTh CHJIBI
A4
P=— =F-vu-cosa
.-ﬁJ Ar—)
KuHeTnueckast 3Heprysi MaTeprUaTbHOW TOUKH:
mv> pz
EKI/IH: =
2 2m
E
K1
H
1.4.6

mv




2m

3aKOH U3MEHEeHUS] KWHeTUUYeCKOM SHEPruv CUCTEMBIL

MartepuasibHbIX Touek: B UCO AEkuH = A1 + A2 + ...

1.4.7

IToTeH1anbHasA SHEPrys:
JJ1s1 IOTeHLIMA/IbHBIX CUJT
A,=E LAE

2 MOTeHL| - TOTEeHL]

E

1 noreHyy -

12

1noTteHy

210TeHL




AE

TIOTEHL|

HOTEHLII/IaJ'IBHaH SHeprusa MaTepHaHbHOﬁ TOUYKU B

OJTHOPO/IHOM TI0JIe TSDKeCTH:

ErmTeHu =mg h
E
TIOTEHL]
mgh
HOTEHL[I/IafIbHaH SHeprud yrpyro ,E[eq)OpMI/IpOBaHHOFO
TeJsia:
2
E _kx
noTeHy; D)
E
TMOTEHL|
2




1.4.8

3aKOH U3MEHEeHUSs U COXpaHEeHHA MeXaHUUYeCKOoHn

SHEepruu:

Erex = Exun + En-:um:—llt-u
B IICO AEyex = Agcex menorenu. can,
B IIC:D ﬁ.E}.:Ex = {].. S CIIH ABCEE HEIIOTEHI. CHI — D

1.5

MEXAHUWYECKHME KOJIEBAHWA 11 BOJIHBI

1.5.1

FapMoHnueckue KojebGaHHSI MaTepUanbHOW  TOUKH.
Ammymtynia u  ¢dasa  konebanuwii. Kunemarmueckoe
ornucaHue:

x(f) = Asin( ot + 0, ).

v (f=x/'.

a(f)=(v, ), =—o'x(f)=a, +&'x=0,
e X - CMelljeHue U3 paBHOBeCUsl.
JvHaMuueckoe onucaHue:

ma,=—kx,

ma




mao

. DTO 3HAUUT, UTO

—kx.

SHepFETI/I‘JECKOE OITMCaHHe

MeXaHUUeCKOU SHeprum):

mut ke _muy,, k4T

2 2 2 2

(3aKOH  coxpaHeHHs

CBs13b aMIUIUTY /bl KOJIEOAHUI CMeILeHNsT MaTepUaIbHON

TOUKA C aMIUVIMTyJaMd KosiebaHuii e€ CKOpOCTH U

YCKOpPEeHHUS:

U =04, a_ =04

ITepuog v yacToTa Koseb6aHMii:

2n 1

T —_—e,———

Y
ITepuop MaJIbIX

MaTeMaTH4eCKOro MadTHHKaA:

CBOOOIHBIX

KoJiebaHuii

1.5.2 F
T=2m |—
g
[Teproz cBO6OAHBIX KOnebaHuU MPY>KUHHOTO MasiTHUKA:
m
T=2m,|—
k
1.5.3 BeiHyK/leHHble  KoseOaHusi. Pe3oHaHc. Pe3oHaHCHast




KpUBast

1.5.4

HOHEPQQHbIe 4 MMpoaoJ/ibHbIE BOJIHBI. CKOPOCTB

pacrpocTpaHeHUs U J/IMHA BOJIHBI:

A=vr=2
\%

Nurepdepeniys 1 audpakiiys BoJH

1.5.5

3ByK. CKOpOCTb 3BYKa

MOJIEKYJIAPHAA ®U3NKA. TEPMOJVNHAMUKA

2.1

MOJIEKYJIAPHASA ®U3NKA

2.1.1

Mopenu CTpoeHUsI Ta30B, >KUJKOCTeW W TBEDPABIX Tesl.

[Tyctb TepMoMHaMuyecKasi cuctema (Teslo) COCTOUT U3

N opvHakoBbIX MOJIeKys1. Torja KoiMuecTBO BeljecTsa
N m

N, u




rje

— yrcI0 ABOTaZIpo, M — Macca CUCTeMbI (Tena),
H

U
— MOJIsIpHast Macca BelljecTBa

2.1.2 TerioBoe JBW)KeHHEe aTOMOB U MOJIEKYJI BeljeCTBa




2.1.3

B3auMogeiicTBre yacTul] BeljecTBa

2.1.4

Ouddy3us. BpoyHOBCKOe ABMKeHHe

2.1.5

Mopaens ugeansHoro rasa B MKT

2.1.6

Cesizb Mex/ly JaBleHueM U CpeiHel KHUHeTHuYeCKOu

BHGPFHEﬁ MOCTYIIATE€/JIbHOI'O  TEeIJIOBOTO  [IBHW)XEHUWA

MOJIeKYJ1 UJeanbHOro ra3a (0CHOBHOe ypaBHeHUe MKT):

- KOHLIEHTpalHs MOJIEKYJI

2.1.7

AbcomoTtHasi Temriepatypa: T =t +273K

2.1.8

CBsi3b TeMmIepaTypbl Ta3a CO CpejHel KHWHeTH4YeCKOi
SHepruel TOCTYIaTe/IbHOTO TEeTUIOBOTO [IBIXKEHHUSI €ro
MOJIEKYJI:

7 %

{ mu” )
E = = I:

TIOCT oy

kT

[ S

x




2.1.9

YpaBuenue p = nkT

2.1.10

Mopenb uzeanbHOTO ra3a B TepMOIMHAMUKE:

[ Vpaprerse Menzeteesa — KnareHposa
| BeIpaskeHHe T BHYTPEHHEH SHEPIHH

Vpaerenne MeHzneneepa — KiamelipoHa (mpmHy
3allHcI):

pV=""RT =vRT =NkT, p=P%L
LL LL

BrIpaskeHIle U1 BHYTPeHHell 3HepIIl 0IHOATOM
raza ([IpHIMeHIMEIe (GOPMEI 3aIIIICcH):
3

U=3vRT =3 Nk =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH /[lajibTOHa [/ [aB/IeHWs CMeCU pa3pe’KeHHbIX
rasos:

p:p1+p2+...

<




2.1.12

W3omporjecckl B pa3pekeHHOM Tas3e C TOCTOSIHHBIM
yrcsioMm MoJsieKyn N (C  TIOCTOSIHHBIM — KOJTMUeCTBOM
BelLleCTBa V):

n3orepma (T = const): pV = const ,

n3oxopa (V = const):

P — const
T

T

p

const

u3obapa (p = const):
V_
—=const
T




const

I'padmueckoe npecTaBieHre U30MPoLeCCOB Ha pV-, pT-u
VT- puarpammax.

OO0OBbeAMHEeHHbIN Ta30BbIA 3aKOH:

ﬂ =const

const

AJIA TIOCTOAHHOT'O KOJIMUEeCTBa BeILeCTBd V.

HaceliijeHHble ¥ HeHachlljeHHble Mapbl. KauecTBeHHas

3dBUCHUMOCTD IJIOTHOCTHU U dBJ/IEHHA HACBIIEHHOT'O I1apa

2113 OT TeMIlepaTypbl, WX HE3aBUCUMOCTh OT O00BEMa
HaCBILLIEHHOr O Mapa
Brnaxxnocts Bo3zyxa.
OTHOCuTe/NbHAs BAaYKHOCTb:

2.1.14 Poapa ) _ PraalT)

¢) = =
pHaCLImHapa ( T ) pHaCblLLu‘lapa ( T )




p

HachbInap
a

(1)

nap

(T)

HachILinap
a

(1)

nap

()




HN3meHeHue darperaTHbIX COCTOSIHUM BellecTBa:

2115 ViCTlapeHre U KOH/IeHCalusl, KUTIeHWe JKUIKOCTH
5116 Vi3mMeHeHrMe  arperaTHbIX  COCTOSIHUM  BellleCTBa:
o TI/IaBJIeEHVe U KPUCTa/UIA3aLiys
2.1.17 [Tpeobpa3oBanue 3Hepruu B a30BbIX Mepexoax
2.2 TEPMOJVUHAMUKA
2.2.1 TeruioBoe paBHOBeCHe U TemIiepaTypa
2.2.2 BayTpeHHss 3Heprus
Ternsonepesiaua Kak croco® u3MeHeHHsI BHYTpeHHel
2.2.3 3Hepruu 0e3  coBepineHusi paborel.  KoHBekIus,
TeIJIONIPOBOAHOCTb, U3/TyYeHHe
KommyecTBo TeruioTsl.
Y penpHast TeryI0EMKOCTB BelljeCTBa C:
Q=cmAT
224 0
cmAT
Y nenbHas Tersiota napoobpasoBanusi L: Q = Lm.
2.2.5 Y penbHasi TemsioTa raaBieHus A: Q = Am.
Y penbHas TeruioTa CropaHus Torvea q: Q = qm
OnemMeHTapHas paboTa B TepMOJMHaMUKe:
A=pAV
2.2.6 A

pAV




Bbiuncsienne paboThl Mo TpaduKy Ipoijecca Ha pV-
JriarpaMMe
I[TepBbiii 3aKOH TePMOJUHAMMKH:
Q=4 U12+A12:< U,— U1)+A12
Q
12
AU
1
2
+
227 |4
12
U
2
U
1
)
+




12

Apnabara:
Q,=0= A12:(U1_U2):A U,

12

12

(U




Bropoii  3akoH  TepmoguHaMuKd.  HeoGpaTumbie

2.2.8
TIpOLIeCChI
[TpuHIUIIBI AeCcTBUS TeroBbiX MatiuH. KIT/I:
_r] — ASELLHJG'I: — QHH"F _|Q};{:;r[| — 1_ |‘--O?S.CJ'[|
2.2.9 QI-[E.I.’“F Qua.rp QHH“F
MaxkcumanbHoe 3HaueHue KII/. Lukn KapHo:
T. -1,
2.2.10 marm =N ==t g Lo
; Y Ty
YpaBHeHMe TeryioBoro banaHca:
Q,+Q,+Q;+..=0
1
2.2.11




+
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I10JIE

3.1.1

OJeKTpu3alusi Tel U e€ TPOsiBIeHUs. DNeKTpUUecKui
3apsz. [1Ba BUja 3apsifia. D/leMeHTapHbIN 3/IeKTPUUeCKUM

3apdan. 3aKoH COXpPaHEHHS JIEKTPUUECKOI'O 3dapsd/d

3.1.2

BsaumogeiicTBre 3apsiioB. ToueuHble 3apsi/ibl. 3aKOH
Kynona:
B OZJTHOPO/IHOM Bell|eCTBe C JU3/IeKTPUUeCKOu

IMPOHULIA€MOCTBIO

|4

a'l‘?:_ 1

11
g1 dmes, 17

.,{:l'_l

4L

F=Fk

3.1.3

Onekrpuueckoe mnosie. Ero felicTBre Ha 3/1eKTpUYeCKHe

3apspl

3.1.4

Hanpsk@HHOCTB 371eKTpUYeCcKOoro Mnoss:

il

E=

q MPOBHBIH




TIPOGHBIH

ITose ToueuHoro 3apsja:

E,=kL
r




OJHOPOAHOE I10J1€:

E:const.

const.

KapTuns! TMHNN HaNPSPKEHHOCTH 3TUX TOJIeN

3.1.5

HOTEHL[I/IaJ'IbHOCTL 3JIEKTPOCTATHYECKOT'O I10JIA.

PasHocThb IIOTeH1a/JIOB U HaHpH)KeHI/Ie:
A1ZZQ(¢1_¢2):_QA¢:QU-

12

q(¢




qU.

[ToreHManbHast SHeprus 3apsiia B 3/1eKTPOCTaTUYeCKOM

11071€e.
W=q¢
7%
qo
A=—AW
A
-AW

HOTEHL[I/IaJ'I JJIEKTPOCTATUYECKOI'O T10JI4:




CBs3b HampsyKEHHOCTU T10J11 M Pa3HOCTU TOTEHL{MA/IOB

JJ1s1 OHOPOJHOTO 1eKTpocTaTuyeckoro nosst: U = Ed

3.1.6

[TpyHLIMIT CyTeprO3ULIMU 37IEKTPUUYECKUX TTOJIeN:

E:E1+E2+...,¢:¢1+¢2+...




3.1.7

[TpoBO/IHMKY B 3/1eKTPOCTaTHUUECKOM TI0JIE.
YcoBre paBHOBecHs1 3apsifioB: BHYTPU ITPOBOJAHUKA

E*=0

0

, BHYTPU U Ha TIOBEPXHOCTH MPOBOJHUKA (@ = CONSst

3.1.8

[usnekTpuku B 3JIeKTPOCTaTUUeCKOM rorne.

,Z[I/IBJIEKTPI/I‘-IECKEU{ IMPOHULa€MOCTE BEIIECTBA €

3.1.9

KonpeHcarop. D1eKTpoéMKOCTb KOH/jeHcaTopa:




Clo

BJ'IGKTpOéMKOCTB IJIOCKOI'O KOHZEeHCATOopAa:

£¢,S

C= =eC,

EE




eC

3.1.10

Hapanneanoe coeqMHEHHE KOHAEeHCaTOPOB:

QZQ1+C[2+--~:U1:U2:---;C C1+C2+...

Trapaut




riapasui

HOCJ’[E,E[OBBTEJ'IBHOG coeJMHEHE KOHAEeHCATOPOB:




Toc




3.1.11

OHeprusi 3apsKeHHOTO KOHZieHCaTopa:

ZEZCUZ— qz

W=, 2 T 2C




qu

cU

2C




3.2

3AKOHBI [IOCTOAHHOI'O TOKA

3.2.1

Cua ToKa:

|

Ar Ar—sl)

ITocTostHHLIHM TOK: I = const

s mocTosiHHOrO TOKa q = It

3.2.2

YcoBus CyleCTBOBaHUS 371eKTPUUECKOr0 TOKA.
Harnpsbkenve U u 3/IC E

3.2.3

3akoH Oma /ij1g yyacTKa LeMu:

3.2.4

OnekTpryeckoe COTIPOTHBJIEHHE. 3aBUCUMOCTb
COTIDOTHBJIEHUS] O/IHOPOJHOTO TIPOBOJHHMKA OT €ro

JJTUHBI U CeUeHUsi. Y 1elbHOe COTIPOTHB/IEHNE BellleCTBa.

I
R=pL
P




NcTtounurku Toka. 1C MCTOUHMKA TOKA:

E= CTOPOHHUXCHUJT

q

q
3.25
A
CTOPOHHUXCUJT
BHyTpeHHee COMpOTHB/IeHNe UCTOUHUKA TOKa
3akoH Oma 11 NOMHOW (3aMKHYTOM) 3/1eKTpPUYeCcKOu
uenu: E = IR + Ir, oTkya
= E
3.2.6 Rr




3.2.7

[TapasnnensHOe coeiiHeHVEe IPOBO/IHHUKOB:
[=I1+12+...,U1=02=.,

1 1 1
=—+—+..

R R, R,

rapasut

R

Tiapasun




HOCJIE,E[OBaTeJIbHOE coeJruHeHWEe TTPOBOJHUKOB:
U=U01+02+. ,11=12= .,
R ;=R +R,+...

10C/1

oc




3.2.8

Rt

Pabora anekrpuyeckoro Toka: A = [Ut.
3akoH [Ixoysis — JleHua:

Q=I’Rt

Ha pesucrope
2

R:Q:A:IZRtZIUtZ%t




MOoIIHOCTE 3/1IeKTPUYeCKOro TOKa:

AA
P=—0 =IU
At Ar—)
TeruioBast MOLLIHOCTB, BblZie/isieMasi Ha pe3rucTope:
_7ip_ U: _I7T
3.2.9 P=I'R=—=IU
MOoOILIHOCTE UCTOYHHKA TOKA:
AA
_ ©T. CHIL I )
B = TR =FI
. Ar—0
3210 CBoOO/IHbIE HOCHTE/NM  JIEKTPUUECKHX  3apsiioB B

IMPOBOJHHUKAX. MexaHNU3MbI MpOBOJNMOCTHU TBép,Z[BIX




METaJIJIOB, PACTBOPOB U PACIl/IdBOB 3J/IEKTPOJIMTOB, I'd30B.

[TonyripoBogAHUKH. [10/TyTIPOBOHUKOBBIN MO/

3.3

MAI'HUTHOE I10JIE

3.3.1

MexaHnyeckoe B3aMMO/EMCTBHE MarHUTOB. MarHuTHoe
rnosie. Bekrop MarHUTHOM WHAYKUMW. [IpyHLMN

CyTIepHO3ULIMM MarHUTHBIX MOJIeH:

- - -

B=B,+B,+...

JIMHUM UHJYKLUM MarHUTHOro mnojs. KapThHa auHUM

WHAYKIIUN MArimMTHOI'O I10J14 I10JI0COBOT'O nu




HO,Z[KOBOO6pa3HOFO ITOCTOAHHBIX MdIrHUTOB

OmnbIT Opcresa. MarHuTHoe T11071e TIPOBOJAHMKA C TOKOM.

KapTtuHa vHuI MHAYKLUWYA MarHUTHOTO TOJISl AJIMHHOTO

3.3.2
NpSIMOTO  TIPOBOJHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
NIPOBO/IHUKA, KaTYIIKU C TOKOM
Cuna Amnepa, eé HarpasJ/ieHVe U BeJIMUMHa:
F ,=IBlsina
F
A
3.3.3 IBlsina
, TJle o — YrOJI MeXK/ly HaripaB/ieHleM MTPOBOJHUKA U
BEKTOPOM
B
B
Cwuna JlopeHlia, eé HaripaB/ieHue U BeJIMUMHA:
F,,= | q | vBsina
F
JI
3.3.4 *
|glvBsina

rJie o — yroJjl MeXXJly BeKTOpamMu




,Z[BI/I)KEHI/IE Bapﬂ)}(EHHOP’I YaCTulel B OJHOPOJHOM
MAIr'HUTHOM I10J1€e

3.4

SJIEKTPOMATHUTHAA NHAYKOWA

[ToToK BeKTOpa MarHUTHOM UHAYKLIUU:
® =B, S=BScosa

D
B
34.1
S
BScosa
7 B
4
G2
3.4.2 SIBneHue 3/1eKTpOMarHuTHOM UHAYKIMU. D1C UHAYKLIUN




3aKOH 3/IeKTPOMarHuTHOW MHAYKUMK Papagest:

AD
3.4.3 E=—"C =@/
'&I A=
¥y
JATEY,
!
3/4C vHAYKUMU B IPSIMOM TIPOBO/IHUKE JIMHOM 1,
JBIDKYLLIEMCSI CO CKOPOCTbIO
Vv
v
(vil)
3.4.4

)

B OJJHOPO/JJHOM MarHWTHOM roJie B:
| E; | =Blvcosa




Blvcosa

, TJIe o — yToJ1 MeXX/ly BeKTOpoM B 1 HopMasibio

n

K IIJIOCKOCTH, B KOTOpOI\/,I JIEXKAT BEKTOPLI

luv

; eCIu




1
B
, 1
v
TO
| E; | =Blv
|E
Blv
3.4.5 [TpaBuno JleHna
NHAyKTUBHOCTB:
=2
I
3.4.6
L




, i @ = LI
Camoungykuums. 3JC caMOMHAYKLMU:

E. =—L£L =—LI
At

ol L

i

Af—l)

3.4.7

SHepFI/IH MAIHHUTHOI'O I10JIA KaTYIIKKU C TOKOM:

:L_I-Z

174
)

LI

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHWA 11 BOJIHBI




3.5.1

KosebaTenbHbIA

3JIEKTPOMAIrHHUTHBIE

KOHTYP.

KoJieOaHust

B

CBo0O/IHBIE

uziealbHOM

KosiebaTesTbHOM KOHTYpe:

' - P %
19(1) =Gy sin( 0+,

| 1(t) =gr; =g, _ cos| et +,)=I__ cos(wt +q,)

®opmysna TomcoHa:

T=2nvLC
T
21
LC
, OTKyza
_2n_ 1
a)____
T +JLC
0}
T




LC

Casi3b dMIUVIMTYbI 3apA/ia KOHAEHCATOpa C aMHHHTy,HOﬁ
CWJIBI TOKa TIIpH CBO60,E[HI::IX 3JIGKTPOMAIrHUTHBIX

K0JiIe0aHUSX B naea/JibHOM KoJiebaTe/IbHOM KOHTYpe:

1

T

o —
£}

3aKkoH COXpaHeHUs SHepruu B W/ieaibHOM

KosiebaTesTbHOM KOHTYpe:

3.5.2

BoeiHy>XieHHbIe 3/1eKTPOMAarHuTHbIE KoJiebaHwsI.
353 Pe3onaHc

[TepemenHbiii  TOK. [Ipou3BojCTBO, Tiepefaua U
354 HOTpE?HEHHe-lBJIeKTpH_I‘leCKOI‘/’I BH?pFI/II/I

cuU- N Li- _ U~ _ Lr__ — const.
2 2 2

3.5.5

CaoiicTBa 3JIGBKTPOMAIHUTHBIX BOJIH. B3anmHas




OpHEeHTalsi BEKTODOB B BHGKTPOMBFHI/ITHOﬁ BOJ/IHE B

BaKyyMe:

ELBLc

[MMkana  >/IeKTPOMAarHUTHBIX  BOMH.  [IpuMeHeHue

3.5.6
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 I[psiMmonMHeHOe pacripoCTpaHeHue CBeTa B OHOPOJAHOM

cpeie. ToueuHbI UCTOYHMK. JIyu cBeTa

3.6.2

3aKOHbI OTPAKeHUST CBeTa.

a=f




afP

S

3.6.3

[TocTpoeHue n300pakeHHI B TVIOCKOM 3epKasie

3.6.4

3aKOHBI MpeJjIoMJ/IEHNS CBETa.

IIpenomiieHue ceeta:

n, sina =n, sinf3.

sina

sinf.

AOGCOMIOTHBIM ITOKA3aTe b MpeJIoMJIeHUA:

abc




OTHOCUTe/NbHBIN ITOKa3aTe/lb rnpejioM/ieHUA:

n \%
2 1
n =—=-—=2=-1

oT




Xog nyueu B IpusMe.

Vi =V, My =1k,
COOTHOLIIEHHe YaCTOT U COOTHOLIEHWe [JIMH BOJH IPU
Tepexojie MOHOXPOMATHUeCKOTO CBeTa 4Yepe3 TPaHMULY

paszesna AByX ONTUYeCKUX Cpej:

3.6.5

ny,<n, n,

1‘.‘.(11]J

ITosiHOe BHYTpeHHee OTpakeHue.
[IpenenbHbIA Yro IOTHOTO BHYTPEHHErO OTPayKeHUS:
. _ 1 _m
sina,,=——=—

OTH

ny

Sina




oT

3.6.6

Cobuparoliiie ¥ paccerBarolye

JMH3bI. TOHKas JUH3a.




@DOKyCHOe pacCTOsiHMe U OIThYecKass Cuia TOHKOHU

3.6.7

JIUH3BI:
D=1
F
D
F
1
dopMyia TOHKOW JTIMH3BIL:
1. 1_1
=
d f F




YBenuueHue, faBaemMoe JIMH30M:

_h_|f]
=y= d

H




d T

A

F\ h
f

e

B cityuae pacceuBaroliiei TMH3bI:

3.6.8

D0=‘F=i0,
D




Xoj, Jnyuya, TpOLIeJIIero JMH3y [0 TPOU3BOJIbHBIM
yIJOM K eé riaBHOM onrtuyeckod ocu. Iloctpoenue
1M300pakeHN TOUKW W OTpe3Ka IPSAMOUM B COOMpArOL[UX

" paCCerBarOIUX JIMH3aX U UX CUCTEMaX




doToanmapaT Kak ONTHUeCKWi mnpubop. I'ma3 kak

3.6.9
OTTHYecKasi CUCTeMa
WNurepdepeniiusa cBeta. KorepeHTHble  HCTOUHHKM.
YcnoBust HabrOIEHUST MakKCUMYMOB W MHHUMYMOB B
vHTephepeHI[MOHHOW KapThHe OT JBYX CHH(Aa3HBIX
KOTepeHTHbIX UCTOUHUKOB:
3.6.
A
MAKCIIMYMBET — A=2m =, M= 0,£1,£2 3 |
vl )
MITHIIMYMET — A=(2m+1)=, m=0,£1.+2 +1
2
Hudpakius ceeta. udpakiiioHHas peliéTka. Y C/IOBUe
HaOJ/TIFO/IEHUsT TJIaBHBIX MAaKCHMMYMOB TPH HOPMajbHOM
TrajIeHU MOHOXPOMAaTHUeCKOT0 CBeTa C JI/TMHOM BOJTHBI A
Ha pelléTKy ¢ nepuozom d:
dsing,=mA,m=0,+(—1,+{—2,+(—3,...
dsing
m
3.6.11 _
mA,
m
0,
+/
1,




3.6.12

[ucniepcus ceseta

KBAHTOBASA ®U3NKA

4.1

KOPITY CKYJIAPHO-BOJIHOBO 1Y AJII3M

4.1.1

I'mnoresa M. Ilnanka o kBaHtax. @opmysna Ilnanka: E =
hv

4.1.2

pc

@®oToHBI. DHeprus (PoToHa:

E:hv:%:pc

hc

Vmnynsc ¢poToHa:




hv




4.1.3

®otosdpdexkr. Onbitet  A.I'.  CrOnerosa.

dboToapdekTa

3aKOHBI

4.1.4

YpaBHeHue DuHIITeWHa 47151 hoTo3PdeKTa:

E =ABbixoga+E

dorona KWH max

¢oToHa

ABBIX0/1a
+

KHMHMax

rae,

¢oToHa




hc

AB]:IXO,ELEI = h va =

BBIXOJa

hv

hc




E =" =eU

KAHMax ) 3ar

KHUHMax

mv

eU

3an

[aByeHve ceeta.
Al [aBneHre cBeTa Ha  IIOJIHOCTBIO  OTPa’KaroLyHo
MOBEPXHOCTb YU HA  IOJIHOCTBIO  IOIVIOLLAOLIYIO

TOBEPXHOCTh

OU3NKA ATOMA




4.2.1

HJIaHeTapHaH MOJeJ/Ib aTOMa

4.2.2

[Toctynatel bopa. W3nyuenure u morsoiieHre (GOTOHOB
MpU Tepexofie aroMa C OJHOTO YPOBHSI SHePrUM Ha

Jpyromu:

hv, = he =|E,—E

I - -

m
Y

4.2.3

JIuHeliuaThle CITEKTPBI.

CrieKTp ypOBHeH 3Hepruu aToma Boopoja:

—13,65B
E =_2°% 4-123,

i

4.3

OU3NKA ATOMHOI'O AOPA

4.3.1

HyknonHass mozenb simpa [efizeHOepra — VIBaHeHKO.

3apsp sapa. MaccoBoe uuco siapa. M30Tormsl

4.3.2

PamnoakTHBHOCTB.

Annbda-pacrniaz;

Bera-pacriag,.

OneKTpOoHHBIN [3-pacmaj;:

A A 0
zX>zaY + je+v,

[To3uTpoHHbIH [-pacnaz:
X AY+ Yz +v

]

'amma-usnyueHue

4.3.3

3aKOH paZiiOaKTUBHOT'O pacriajia:
—t

N(t)=Ny*2T"

N




[lycte m — Macca pali0aKTMBHOIO BelllecTBa. Torzga
-t
m(t)=my*2"

m(t)




4.3.4

ApepHsble peakuuu. [lesieHue U CUHTe3 A4ep




