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ITIOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 10 (u3MKe Ha YpOBHe cpeAHero obOijero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TMOJIOKeHU W TpeOOBaHWM K pe3y/jbTaTaM OCBOEHUs
OCHOBHOM 06pa3oBare/sibHOM TporpaMmbl, mpefctaBieHHbIx B @T'OC COO, a
Takke C yuétoMm (efmepanbHOM pabodeil TIporpaMMbl BocriuTaHus v KoHienmu
niperiofiaBaHusi yue6Horo npegmeTa «®dusmka» B 00pa3oBaTebHBIX OpraHU3al[UsaX
Poccuiickoii ~ ®Pepepaiuy,  peaqu3ymOIIMX  OCHOBHble  0Opa3oBaTesibHbIE
TIPOrPaMMBI.

[Tporpamma 1o ¢u3srKe omnpezessieT 00si3aTe/lbHOe TIpeJMeTHOe COofiep KaHue,
yCTaHaB/IMBaeT PeKOMEeHJyeMYI0 T0C/ieZiloBaTe/TbHOCTh U3yUYeHUs TeM U Pa3fiesioB
yueOHOro TipegMeTa C Y46TOM Me)KIpeJMeTHbIX W BHYTPUIIPeAMETHBIX CBsi3el,
JIOTUKM  y4yeOHOro Tpoljecca, BO3PACTHBIX 0COOeHHOCTeM  00yJaroIUXCH.
[Mporpamma 1o Qu3uke [AaéT TMpejAcTaBlIeHHe O LeNsX, COAep>KaHuH, oOieit
cTpaTerud OOyuyeHWs, BOCIUTAHUS W Ppa3BUTUS OOYyUalOI[UXCS CpeACTBaMU
yuebHoro nipeaMmeta «Pu3nKa» Ha yry1y0/IEHHOM YPOBHE.

W3yuenne Kypca ¢u3uku yryiyOAEHHOTO YpPOBHSI TIO3BOJISIET peayii30BaTh
3afiaur TipodecCUOHaTBbHON OpHEeHTAaL[MH, HarlpaB/ieHO Ha CO3/laHue YCIOBUM AJist
TIPOSIBJIEHUST CBOMX WHTE/IJIEKTYalbHBIX M TBOPUECKUX CIIOCOOHOCTeN KaXKbIM
oOyyJaroIumcsi, KOTOpble HeoOXOJWMbI [Jid TIPOJO/DKeHUs o0pa3oBaHHs B
OpraHM3anusx MpodecCHoHabHOTO 00pa3oBaHMs TI0 Ppa3/MUYHbIM  (PU3HKO-
TEeXHAYECKUM ¥ UH)K€HEPHBIM CIIelaTbHOCTSIM.

B mporpamme 1o ¢u3MKe OMNpefensioTCA IJIaHUPyeMble pe3y/bTaThl
OCBOEHUS Kypca (M3MKW Ha ypOBHe cpe/iHero obiijero obpa3oBaHusi: TMUHOCTHBIE,
MeTarnpeMeTHble,  TIpefMeTHble (Ha  yriIyOo/séHHOM  ypoBHe).  HayuHo-
METO/I0JIOTHYeCKOM OCHOBOW [jis pa3paboTkKd TpeGOBaHWM K JMUYHOCTHBIM,
MeTarnpeAMeTHbIM U TIpeIMETHBIM pe3y/JbTaTaM OO0yYaroIuxcsi, OCBOWBIIUX
nporpamMMy Ti0 (uU3MKe Ha YpOBHe cpeAHero o0ijero o6pa3oBaHus Ha
yriyOJIEHHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/esITe/TbHOCTHBIN TOXO0Z,.

[Tporpamma 1o pu3rKe BKJIFOUAET:

TJIaHUpyeMble pe3y/bTaTbl OCBOEHHWS Kypca GU3MKKM Ha yriybaéHHOM
yYPOBHE, B TOM UKMCJie MpeiIMeTHbIe pe3yJbTaThl 10 rojlaM 00yueHus;

cofiepkaHue yuebHoro npeamera «DusmKa» 1o rofaM 00yJdeHusl.

[TporpamMMa 10 HU3MKe WMeeT TIPUMEPHBIM XapakTep W MOXeT ObITh
WCTI0/Tb30BaHa YUuTe/IsIMU (DHU3UKH [I/Is1 COCTaB/IeHUsI CBOMX pabounx mporpamm.

[TporpaMMa Mo ¢u3vKe He CKOBbIBaeT TBOPUECKYH) UHULIMATUBY yuuTesnel u
TIPe/JOCTaB/ISIET BO3MOJKHOCTH JI/I1  peaju3aliil  Pa3/IMUHBIX MeTOANUeCKUX
TOIXOJ0B K TIpernofiaBaHui0 (U3MKU Ha yrayO/IéHHOM YPOBHe TMpH YCJIOBUU
coxpaHeHus1 00s13aTe/TbHON YaCTU CO/IepP>KaHus Kypca.



dusmka Kak Hayka O HauOosee OOIMX 3aKOHaX IIPUPO/bI, BBICTyIasi B
KauecTBe y4eOHOTro IpeiMeTa B IIKOJIe, BHOCUT CYIlleCTBEHHBIM BK/IaJ B CUCTEMY
3HaHul 00 okpyskatoijem mupe. LIKoabHBIA KypC (M3KMKU — CUCTEMOOOpa3yoIuil
[JIs eCTeCTBEHHO-HAayUHBIX YUeOHBIX MPeMEeTOB, IMOCKOJIBKY (hr3ruecKue 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, H3y4aeMbIX XHUMHUeH, OHoJorue,
dbusnueckold reorpadueld U acTpoHOMUeM. Vcrionb3oBaHMe W AKTHBHOE
npuMeHeHHe GU3MUeCKUX 3HAHUM OIpeielnyio XapakTep W OypHOoe pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOrud B cdepe 3HEPreTUKH, TPAHCIIOPTA, OCBOEHUSs
KOCMOCa, TI0/lydeHUs] HOBBIX MaTepuasoB C 3a/laHHbIMU CBOMCTBaMU. V3yueHue
(GU3MKKM BHOCUT OCHOBHOM BK/IaJ B (POpPMUpPOBaHME eCTECTBEHHO-HAyYHOU
KapTUHbI Mupa obyyaroiierocsi, B (oopMUpoBaHUe yMEeHUM MPUMEHSITh Hay4HbIH
METOZ, TT03HaHUsI TIPY BBIMOJIHEHUH UMU YUeOHBIX UCC/Ie[JOBaHUM.

B ocHoBy Kypca ¢h131Ku Ha ypOBHe CcpeJHero o01iero o6pa3oBaHus M0JI0KeH
psifi vjiel, KOTOpble MOYKHO pacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yeaocmuocmu. B cOOTBETCTBUM C Hel KypC SIBJSIETCS JIOTUUECKH
3aBepIlIEHHBIM, OH CO/IEP)KUT MaTepras M3 BCeX pas3fiesioB (PU3MKHU, BKIHOUYAEeT Kak
BOIPOCHI K/IaCCMYECKOM, TaK U COBPeMEHHOM (hH3UKHU.

Hoesa zeHepanuzayuu. B COOTBeTCTBUM C Hel Marepuan Kypca (U3UKU
00belMHEH BOKPYr (U3MUYecKUX Teopuil. Beayuum B Kypce sIBsieTCS
¢dbopMrpoBaHUe TIpe/CTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellecTBe U
rnoJie.

Hoes zymaHumapu3zayuu. E€ peanusaiusi mpejrosiaraeT MC0J/b30BaHUE
IrYMaHUTApHOTO MOTeHIMana (U3NYecKOW HayKd, OCMBIC/IeHUE CBSI3W DPa3BUTHS
¢usukr C pasBuTMeM O00IIecTBa, a TakKkKe C MHPOBO33PeHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTUUeCKUMU TTPOOIeMaMHU.

Hoes npukaadHoli HanpaeaeHHocmu. Kypc ¢usuku yriny0néHHOTO YPOBHS
Tpe/iroJiaraeT 3HaKOMCTBO C LIMPOKUM KPYTrOM TeXHUUECKUX U TeXHOJIOTUYeCKUX
MIPUIO’KEHUN M3yUeHHBbIX Teopuil M 3aKoHOB. [IpyM 3TOM paccMaTpuBarOTCsl Ha
ypOBHe OOIMX TIpeJCTaB/leHW{ W COBpeMeHHble TeXHUUeCKHe YCTPOWCTBa, M
TeXHOJIOTHH.

Hoes 3Kon02u3ayuu peanv3yeTcsi TOCPeJCTBOM BBEJI€HHS 37€MEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHM, a TakKe 00CYyKIeHUs
npo6sieM palMOHa/ILHOTO MPHPO/OTIOb30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

OcBoeHue coiep)KaHusi POrpaMMbl 10 (PU3MKe T0/KHO ObITh MOCTPOEHO Ha
MPUHLIMIIAX CUCTEMHO-/|eSITeIbHOCTHOTO nozaxoja. s ¢u3nku peanusanusi STUX
TIPUHLIAIIOB 0a3vpyeTCsl Ha UCII0/Ib30BAHUM CAMOCTOSATeTbHOTO 3KCTIeprMeHTa Kak
TIOCTOSTHHO JleficTByHoIIero (aktopa yuebHOro rmpoijecca. [ast yriay6iéHHOTO
YPOBHSI — 3TO CHUCTeMa CaMOCTOSITeJIbHOTO YUeHWYecKoro JKCIeprMeHTa,



BK/IFOUAIOIeT0 (DpOHTa/bHBbIe yUYeHUUeCKHWe OINBITBI TIPU W3yUeHWHU HOBOTO
MaTtepuasna, 1abopaTopHble pabOThl M pabOTHI ITPAKTUKYMa. [Ipy 3TOM BO3MOIKHBI
nBa crocoba pearmm3anyy  (U3UUYECKOTO TIPAaKTHKyMa. B TmepBoM  ciydae
MPaKTUKyM TipoBoguTtcs bo B KoHie 10 u 11 kmaccos, mibo rocsie TepBoro u
BTOPOTO TIOJIyTOAWM B Ka)KJOM W3 3THUX KaaccoB. Btopoil crmocob — 3To
WHTerpalss paboT TpakTHKyMa B CHCTeMY JiabopaTOpHBIX paboT, KOTOpkbIe
TIPOBO/ISATCSL B TIpoljecce u3yueHuWs paszienia (Temsl). [Ipu 3TOM mop paboramu
MPaKTUKyMa TIOHUMAaeTCsl CaMOCTOSITe/TbHOe MCC/iefloBaHUe, KOTOPO€e TPOBOAUTCS
TI0 PYKOBO/ZICTBY CBEPHYTOT0, 0000I1IEHHOTO BH/la Oe3 ToIIaroBO MHCTPYKLIUU.

B nporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIepUMEeHTa,
nabopaTopHbIX pabOT U TMpaKTHKyMa Ipe/iCTaB/ieHa eJuHbIM TepeuHeM. Bbibop
TeMaTUKW [Ji 3TUX BUIOB YUEHMUECKUX TMPAKTUYECKUX PabOT OCYIIeCTBSeTCs
yuaCcTHUKaMHu 00pa3oBaTelbHOTO MpoLiecca UCXO0/s U3 0COOeHHOCTel MOypOUHOTO
TJIAHUPOBAHUSI M OCHalleHusi KabuHeta ¢u3uku. [Ipy 3TOM o0b6ecreunBaeTcs
OBJlajieHHe OO0yYaloL[UMHCS YMEHUsSMH TIPOBOJUTH TIpsIMble U KOCBEHHBIE
M3MepeHusi, WCCIe[OBaHUSI 3aBUCUMOCTel (M3NUYeCKUX BeJMUMH U TTOCTaHOBKY
OTTLITOB TI0 TPOBEPKe TPe/IJIO’KeHHBIX TUTIOTe3.

Bonbllioe BHUMaHWe yZe/sieTCs PpelleHUI0 PACUETHBIX U KaueCTBEeHHBIX
3agau. [Ipu 3TOM [y1 pacuéTHBIX 3ajJjau MPUOPUTETOM SIB/ISIFOTCS 3a/laudl C SIBHO
3a/IlaHHOM W HesIBHO 3aJjaHHOM (hM3MYeCKO MO/ie/iblo, TI03BOJISIIOIINEe TIPUMEHSITh
M3ydeHHble 3aKOHBbI M 3aKOHOMEPHOCTU KaK M3 OJIHOTO pa3fiesia Kypca, Tak |
WHTErpupys NMpuMeHeHWe 3HaHWUW W3 pa3HbIX pa3zesioB. [1jig KaueCTBeHHbIX 3a/ay
MIPUOPUTETOM SIBISIFOTCS  3a/laHusl Ha OOBsICHeHWe/TIpe/icKa3aHWe TPOTeKaHUs
¢bu3nUecKUx sIBJIEHWI U MPOLIECCOB B OKpY’Karolllel Ku3HH, TpeOyroiiue BbiOOpa
bu3ruecKoi Moziesiu /IJisi CUTyal[iH MPaKTHKO-OPHEeHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuasbHO-
TeXHUUEeCKOMY obecrieueHUI0 yueOHOro mpoljecca Kypc (U3UKK YyriayOnéHHOTro
YPOBHSI Ha yPOBHe cpefiHero o01mero o6pa3oBaHusi J0/KeH M3yuaThCsl B YC/IOBHUSIX
npeiMeTHOro KabuHera. B KabuHeTe (U3MKK [O/DKHO OBITH HeoOXoAumoe
naboparopHoe ob6opy/oBaHWe /51 BBIMOJHEHUs YKa3aHHbIX B IpOrpamMme I10
¢u3rKe yueHMUeCKUX OIBITOB, Jab0paTOpHBIX paboT M paboT TMpakTHKyMma, a
TaK>Xe ZIeMOHCTPALIMOHHOe 000pyI0BaHMe.

HNemoHcTpallioHHOe 0b6opyZoBaHue (OpPMUpPyeTCSI B COOTBETCTBUU C
MIDUHLIUTIOM MHWHUMA/IbHOM  [IOCTaTOYHOCTM U obecrieurBaeT TIOCTAHOBKY
MepeunCIeHHbIX B TIporpaMme Mo (DU3MKe KIIFOUEeBBIX JIeMOHCTpALUN AJist
WCC/IeIOBaHUST  U3y4yaeMbIX $IBIeHWA W TIPOLIeCCOB,  SMITUPUYECKUX U
dbyHIaMeHTa/IbHbIX 3aKOHOB, MX TeXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe 00OpyA0OBaHHWe [Ji YUYeHHYeCKUX MpPaKTHUeCKuX paboT
dopmupyeTcsi B BUJie TeMaTHUeCKUX KOMIUIEKTOB U 00eCrieurBaeTcsi B pacuéTe



OJJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. TemaTtuueckrde KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Ib30BaHWY aHA/IOTOBBIX U I[M(MPOBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
HM3MEPUTEe/IbHBIX CUCTEM B BU/le [TU(POBBIX Tab0paTOpHii.

OCHOBHBIMH T1e/IIMU M3y4eHust (GU3UKHU B 0011IeM 00pa30BaHUU SBISIFOTCS:

dbopMrpoBaHrMe WUHTepeca U CTpem/ieHUsI OOyuaroluxcs K HayuyHOMY
W3yUeHWI0 TIPUPO/Ibl, pa3BUTHE UWX HWHTE/VIEKTya/IbHbIX W TBOPYECKHX
CII0COOHOCTel;

pa3BUTHE TIPe/[CTaB/eHU O HayyHOM MeTo/le TI03HaHUS U (OpPMHUpPOBaHUE
MCCJIeJOBaTe/TbCKOTO OTHOILIEHHS K OKPY KatOIIUM sIBJIEHUSIM;

dbopMHUpoOBaHre HAYYHOTO MUPOBO33pEHUsI KaK pe3y/bTaTa M3yueHHsI OCHOB
CTpOeHUsI MaTepuu U (yH/laMeHTa/IbHbIX 3aKOHOB (h13UKU;

dbopMrpoBaHre yMeHUM 00BSICHATh SIBJIEHUS C UCTIO/b30BaHHEM (DH3UUeCKUX
3HaHWU ¥ HayYHBIX [JOKA3aTe/lbCTB;

dbopMupoBaHre TIpe/iCTaBJeHUd O ponu (U3UKU [T pa3BUTHS APYTUX
eCTeCTBEHHBIX HayK, TEXHUKH M TeXHOJIOTHM;

pa3BUTUE Tpe/iCTaB/IeHUM 0 BO3MO>KHBIX cdhepax oyayeit
npoeCcCUOHATbHOU  JIesiITe/IbHOCTH, CBSI3aHHBIX C (DU3MKOM, TIOATOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarlpaB/IeHUH.

HocTkeHne 3TUX 1jefieid 0becrieurBaeTCs pelieHreM CIeyIOmUX 3a7au B
ripoijecce u3yueHust Kypca GH3MKU Ha ypOBHe cpefiHero o01iijero o6pa3oBaHus:

rpuo0OpeTeHre CHCTeMbI 3HaHHWM 00 00IMX (GU3NUeCKHUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TeOopusiX,  BK/IIOYass  MeXaHWUKy,  MOJIeKy/JsIpHyl0  (U3MKY,
3/IeKTPOZIMHAMUKY, KBAHTOBYIO (PU3UKY U 37IeMeHThbl aCTPO(PU3NKY;

dbopMrpoBaHre yMeHUH TIPUMEHSTh TeoOpeTHUeCKre 3HaHUS /ISl 00bsICHeHUS
bu3nueckux sIBJeHWN B TIPUPOZe U [Jis TPUHSATHS TIPAKTUUECKHUX pellieHuid B
TIOBCeITHEBHOM YKW3HU;

OCBOEHHE CII0COOOB peIlleHHs] pa3UUHbIX 3a7jad C $BHO 3a/laHHOM
bu3nuecko Moenblo, 3a/ay, TO/[pa3yMeBalOIIUX CaMOCTOsITe/TbHOe CO3/aHue
dbu3nuecko Mopenu, aJeKBaTHOM YCJIOBUSM 3a/@ud, B TOM 4YHC/Ie 3ajau
WH)XKeHEePHOI'0 XapaKTepa;

MOHUMaHe GU3NUECKUX OCHOB U TIPUHIUIIOB [JI€HCTBUS TEeXHUYECKHUX
YCTPOMCTB Y TEXHOJIOTUUECKHX TTPOLIECCOB, UX BIMSHUS Ha OKPY)KaroIIyI0 Cpesy;

oB/laZieHWe MeTOAAMU CaMOCTOSTeNbHOTO IJIAHUPOBAaHUSI W TIPOBeJeHUs
bu3MUeckux 9SKCIIePUMEHTOB, aHaJW3a W  UHTepIipeTaluu  WHOOpMaIH,
oripe/iesieHUsi I0CTOBEPHOCTH TI0/IyYeHHOT'0 pe3y/ibTaTa;

CO3/laHMe YCJOBUU [Ji1 pPa3BUTHSI YMEHUM IPOEKTHO-MCC/ie/loBaTeTbCKOM,
TBOPUYECKOU [J1eITeTbHOCTY;



pa3BUTHe UHTepeca K cdepam MpodecCcuoHaIbHOMN /1eaTe/TbHOCTH, CBSI3aHHOM
¢ hU3UKOM.

B cootBerctBuu c TpeboBaHusmMu PI'OC COO yraybnéHHbIE ypOBeHb
u3ydyeHuss yueOHoro mnpeamera «®Pu3nKa» Ha ypOBHe cpefHero oOIIero
obOpa3oBaHus BbIOMpaeTcsi OOYYArOIUMUCS, ITIJIAHUPYIOMUMU  ITPO/O/DKEHHE
o0pa30BaHus 110 CIeLUaTbHOCTIM (PH3UKO-TEXHUUYECKOTO MPOQUIIS.

Ha usyuenue ¢dusuku (yrny0néHHbIM ypOBeHb) Ha YPOBHe CpeiHero o01iero
obpazoBanus orBoauTcs 340 yacos: B 10 kacce — 170 yacoB (5 yacoB B HeJles0),
B 11 knacce — 170 yacoB (5 yacoB B HeJleJit0).

[MpennaraeMelii B TiporpamMme 10 (Qu3MKe TiepeueHb J1labDOpaTOPHBIX U
TIPAaKTUYECKUX paboT sB/seTCS pPeKOMEeHJ0OBaHHBbIM, YUWUTe/Ib Jie/laeT BbIOOD
TIpOBeJieHUs] J1abopaTOpPHBIX PabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0COOeHHOCTeN 00yJaroIIMXCSl.

Vicxoast u3 ypoBHSI pa3BUTHSI CITIOCOOHOCTel 00ydaroluXxcsi, B pe3y/brare
M3MeHeHHUs TeMIIOB OCBOEHHUsI MaTepuasa, JaHHas pabouasi TIporpaMma MOXKeT
KOPPEeKTUPOBATLCS B TeueHre yueOHOTo rofa.



COAEPXXAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. HayuHblid MeTO/, T03HAHUA MPUPO/BIL.

dusurka — QpyHjaMeHTa/bHasl HayKa o rpupo/ie. HayuHbili MeTO/ O3HaHUS U
MeTO/Ibl MCC/Ie/IOBaHUsl (PU3NUYECKUX SIBJIEHUM.

OKCIlepUMeHT U Teopusi B Mpoliecce TO3HaHUs TIpUpoAbl. HabsromeHue u
9KCIIePUMEHT B (hH3UKe.

Criocobnl  M3MepeHUs1 (U3MUECKUX BeMUYWH (aHA/oroBble U I[M(POBLIE
M3MepuTe/IbHbIe IPUO0PHI, KOMITbIOTEPHBIE JaTUUKOBBIE CICTEMBI).

[TorpemiHocT  u3MepeHU  ¢GuU3NUeCcKUX BenuudH  (abcostoTHasi U
OTHOCHTe/IbHas).

MogenvpoBaHue (u3nMUecKux siBJIeHWM U MpoLeccoB (MaTepuasibHasi TOUKa,
abcomoTHO TBEPAOE Teso, WjeanbHas >KAAKOCTb, WJealbHbIi Ta3, TOUYEUHBINA
3apsia). ['unoresa. Pr3nMyecKuil 3aKOH, FPaHULIbl €ero IpUMeHUMOCTH. Pr3ryeckast
Teopusl.

Ponb u mMecTto ¢u3UKU B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHbI
MHPa, B MMPaKTUYECKOU JeATeJIbHOCTHU JIFOIEeN.

YueHuuecKuti 3KcnepumeHm, 1adopamopHbie pabombl, NPAKMUKYM.

W3mepeHure CWibl TOKa W HalpsDKeHWs B 1leMMd TOCTOSHHOTO ToOKa TIpU
TIOMOIITM aHAJIOTOBBIX U I[U(POBBIX U3MepPUTETbHBIX TPUOOPOB.

3HaKOMCTBO C 1[udpoBOii labopaTopuei 1o (usuke. [IprMepsl U3MepeHUs
(dr3UUeCKUX BeJIMUMH TTPU MOMOILM KOMITbIOTEPHBIX JaTUUKOB.

Pa3pgen 2. MexaHuka.

Tema 1. Kunemamuka.

MexaHuueckoe [BwKeHUe. OTHOCHUTETBHOCTh MEXAaHUUECKOTO JBWXKEeHUS.
Cucrema otcuéra.

[Tpsimasi 1 oOpaTHas 3alaull MeXaHUKH.

Pajyyc-BeKTOp MaTepyalbHOM TOYKW, €ro TMpOeKIMAd Ha OCU CUCTEMBI
KOopAuHaT. Tpaekropus.

[TepemeliieHne, CKOpPOCTb (CpefHsSi CKOPOCTb, MIHOBEHHasi CKOPOCTb) H
yCKOpeHWe MaTepUa/ibHOWM TOUKH, WX TIPOEKI[Md Ha OCU CUCTeMbI KOOp/WHaT.
CroykeHue TiepeMelleHUM U C/I0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ PaBHOYCKOpPEHHOe MPSIMOJIMHeHOe ABWKeHre. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepyuaJbHOW TOYKM OT BPEMEHU U UX
rpauku.

CBoOosiHOe TmajeHue. YcCKopeHHe CBOOOAHOro mazeHHs. [IBIDKeHHe Tera,
OpollleHHOTO TIOJ, YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOODAWHAT, CKOPOCTU H
YCKOPEeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKHU.



KpuBonuHeiiHoe  ABwKeHue. [IBW)KeHHWe  MaTepyUalbHOM  TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass cKopocThb. [lepuoj v yactoTa obpaiijeHus.
LleHTpoCcTpeMuUTeIEHOE (HOPMaabHOE), KacaTelbHOe (TaHreHLUaabHOe) U TMOJIHOEe
yCKOpeHHe MaTepuaibHON TOUKH.

TexHUuUeckue yCTPOWCTBA M TEXHOJIOTUUECKUe TIPOLIeCChl: CIUAOMETP,
JBIJKEHHEe CHapsiioB, LlefHble, LIecTepéHYaTble W peMEHHble Tepejauw,
CKOPOCTHBIE JIU(PTHI.

demoncmpayuu.

Mogesib cUCTeMBbI OTCYETA, WUTFOCTPALIUS KMHEMAaTUUYeCKHUX XapaKTepUCTHK
JBKEHUSI.

Criocobbl uccieoBaHYs IBYKEHUM.

Wnnroctpaiys npesebHOro rnepexosa v M3MepeHre MrHOBEHHOM CKOPOCTH.

[Tpeobpa3oBaHye ABW)KEeHHH C UCITOb30BaHUEM MeXaHU3MOB.

[TageHue Tes B BO3AyXe U B pa3pe)KeHHOM MPOCTPAHCTBeE.

HabnrofieHue [BWKeHHUs1 Tesa, OpOILIEHHOTO TOJ, YI7IOM K TOPU30HTY U
TOPU30HTA/IBHO.

HaripaBneHue CKOpPOCTH TIPU [IBUYKEHUU T10 OKPY>KHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTU B PeIlyKTOpe.

CpaBHeHUe TyTel, TPAaeKTOPWUM, CKOPOCTeU [BWKEHHUSI OJJHOTO U TOTO »Ke
TeJsia B pPa3HbIX CUCTeMax OTCUéTa.

YueHuuecKuli 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

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

V3mepeHune ycKOpeHUsi MpH MPSIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM TIJTIOCKOCTH.

WccnepoBaHWe 3aBUCUMOCTHA TyTM OT BPEMEHM TIPU PaBHOYCKOPEHHOM
NBIDKEHUH.

V3mvepeHue  yckopeHusi ~ CBOOOZHOTO  TafieHusi  (PeKOMEH[]0BAHO
HCTI0/Th30BaHue [U(POBOM jabopaTopun).

V3yyeHue [BWKeHHUs1 Tesla, OpOIIEHHOTO TOpHU30HTa/NbHO. [IpoBepka
TUMOTe3bl O TPSMOM TPOIMOPLIMOHA/TIBHOM 3aBUCHUMOCTU MeXy Aa/lbHOCTHIO
M0J1éTa U HaYa/IbHOM CKOPOCTBIO Tera.

N3yueHue [BUW)KeHHs Tejla MO OKPY)XXHOCTU C TIOCTOSSHHOW MO MOJY/IIO
CKOPOCTBHO.

VccnenoBaHve 3aBUCMMOCTU Tiepyofia oOpalljeHusi KOHUYeCcKoro MasiTHUKa
OT ero napamMeTpoB.

Tema 2. Junamuka.



[lepBbii 3akoH HbroToHa. VHeprmanbHble CUCTeMbl OTCYéTa. [IpuHLUM
oTHocUTenbHOCTU ['anmunes. HenHepriuaneHble CUCTeMbl OTCYéTa (OIpezesieHue,
TIPUMEDBI).

Macca tena. Cua. IIpyHLMIT Cynieprio3syLiuu CUI.

Btopoi 3akoH Hel0TOHA /1719 MaTepuaibHOU TOUKH.

TpeTtuit 3aKkoH HbrOTOHA /1/1s1 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TSTOTeHUs. OKBUBAJIEHTHOCTb TPaBUTALMOHHOW U
VHEPTHOW MacChl.

Cuna TspKeCTH. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO TaJieHUsi OT BBICOTHI
HaJi TOBEPXHOCTbIO TMUIaHeTbl U OT reorpayUueckor MUPOTHL [IBr>KeHHe
HeOeCHBIX Te/l U UX CIYTHUKOB. 3aKoHbI Kerisiepa. [TepBast KocMuueckasi CKOPOCTb.

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

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHHUsI CKOJIb)XEHUSI U CWJia TPEHUs
nokosi. Koadduiment Tpenus. Cusa CONPOTUB/EHWS MPU [ABWKEHUU Tela B
JKUJKOCTU WU rase, eé 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEJIBHOT'O IBUKEHUS.

Hasnenue. I'ngpocratnueckoe fasneHve. Cruia Apxumeza.

TexHuyeckre yCTPOUCTBA M TEXHOJIOTMYECKHE TMPOLeCChl: MOALIWITHUKH,
JIBWJKEHWE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

HabsroieHue ABMOKeHUs Tesl B MHEPLMAIbHBIX U HeWHEePLUaIbHBIX CHCTeMaxX
oTCUéTa.

IIpyvHIMIT OTHOCUTEILHOCTH.

Kauenue AByX LWIMHAPOB WIA IIAPOB pa3HOM MacChl C OJIMHAKOBHIM
YCKOPEHHEM OTHOCHUTEJIbHO HeMHEPLIMaJIbHOU CUCTEeMBbI OTCUETa.

CpaBHeHVe  DPaBHOJEMCTBYKOILEM TNPWIOKEHHbIX K Teay Cul  C
NpOM3BeJeHMeM MacChl TeJjla Ha ero YCKOpeHWe B MHepLMalbHOU CUCTEME OTCYETa.

PaBeHCTBO CWJI, BO3HMKAIOLMX B pe3y/ibTaTe B3auMO/EeNCTBUS TeJl.

N3mepeHre Macc mo B3aUMOJEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MObEMe U MaJleHUH.

LleHTpOGEKHBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPEHUS MOKOS, KAUeHUsI U CKOJIbXKEeHUSI.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

W3mepeHue paBHOJEHCTBYIOIeH CHM TIPU JIBW)KEHUM OpycKa I0 HaK/JIOHHOM
IIJIOCKOCTH.

[TpoBepka TruIiOTe3bl O HE3aBUCHMOCTA BpeMeHU [BW)KeHHs Opycka IIo
HAaKJIOHHOU TIJIOCKOCTU Ha 3aJjJaHHOe PACCTOsTHHE OT ero MaccChl.



WccnenoBaHnne 3aBUCMMOCTA CUI YIIPYTOCTH, BO3HUKAKIIUX B TPYXXUHE U
pe3uHOBOM o0pa3iie, OT UX Ae(opMaliuu.

N3yueHne ABU)KEHUS] CUCTEMbI Tesl, CBSI3aHHbIX HUTHIO, MIEPEKWHYTOM uepe3
NETKUM OJIOK.

N3mepenre ko3¢ duiiieHTa TpeHHUs 0 BeJIMUKHE YIJI0BOro Kosdd@uijieHTa
3aBUCUMOCTH Frp(N).

VccnenoBanue nBrkeHUs: OpycKa M0 HaK/JIOHHOW TIJIOCKOCTH C TepeMeHHbIM
KO3()(PULIMEHTOM TPEHUSI.

N3yueHue nBW>KeHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mea.

Ab6comoTHO TBEpAOe Tesno. IlocTyrnarenbHOe W BpalljaTelbHOE ABMXKEHHE
TBEpJOro Tesa. MOMEHT Cu/lbl OTHOCUTE/bHO OCU BpalleHus. Ilnedo cussbl
CrioxkeHue CWJI, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBusi paBHOBeCHs1 TBEPJOrO TeJla.

YcroiturBoe, HeyCTOWUMBOe, Oe3pa3IMuHOe paBHOBECHe.

TexHUuyecKue YyCTPOWCTBA W TEXHOJIOTUUECKHEe TMPOLeCChl: KPOHILUTEWH,
CTPOUTEJIbHBIA KPaH, pelléTuaTble KOHCTPYKLIUH.

Hdemoncmpayuu.

YcoBus paBHOBecCHs.

Buje! paBHOBecus.

YueHuuecKuli 3kchepumeHm, siabopamopHble padbomsbl, NPAKMUKYM.

WccnenoBaHnne yc/IoBUM paBHOBECHUS TBEpPAOrO Tejla, MMEKLIEro 0Ch
BpalLleHUsI.

KoHcTpyrpoBaHve KPOHIITEMHOB M PACUET CUJT YIIPYTOCTH.

N3yueHne yCTOMUMBOCTHU TBEPAOTO TeJd, UMEIOLLEro MIOL[ab OMOPBI.

Tema 4. 3aKOHbI COXpAHEHUs1 8 MeXaHUKe.

NmMnysibc MaTepuaibHOM TOUKH, CUCTEMbI MaTepUabHbIX ToUueK. LleHTp Macc
CUCTeMbl MaTeprasibHbIX TOUeK. Teopema O JBWKEeHUU LjeHTpa Macc.

NMnysibC cuiibl ¥ U3MEHeHHe UMITYJIbCa TeJla.

3aKOH COXpaHeHUsI UMITyJIbCa.

PeakTHBHOe [IB)XKeHUe.

MomeHT uMITy/bCa MaTepyaabHOU TOUKW. [IpejcTaBieHne O COXpaHeHUH
MOMEHTAa UMITYyJIbCa B LIEHTPA/TbHbIX MOJISX.

Pabora cunbl Ha MajoM YW Ha KOHEUHOM IiepemelrieHuH. ['paduueckoe
nipe/icTaB/ieHre pabOThl CUJIBI.

MONHOCTb CUJIBI.

KuHeTnyeckasi 3Heprvsi MaTepuanbHOW TOUKHW. TeopemMa 00 W3MeHEHUM
KMHETUYECKOU SHEPTUU MaTepualTbHOW TOUKH.



[ToTeHlManbHble W HeTOTeHIWa/lbHble CU/bl. [loTeHIMaNbHAasE SHeprusi.
[ToTeHlManbHasi SHeprusi yrpyro geopMUPOBaHHOW MpPYKUHBI. [loTeHIManbHas
SHeprusi Tesia B OJHOPOJHOM TI'DaBUTAL[MOHHOM Tiosie. [loTeHIManbHas SHeprus
Tejla B TPaBUTAL[MOHHOM M0Jie OZHOPOAHOrO 11apa (BHYTPU U BHe 111apa). Bropas
KOCMHUYecKasi CKOpOCThb. TpeTbsi KOCMUUeCKasi CKOPOCTb.

Ces3bp  paboOThl HeMOTEHIMA/NBHBIX CUJI C UW3MeHeHHWeM MeXaHW4YeCKou
SHEepPrUuu CUCTeMbI Tesl. 3aKOH COXpaHeHUsI MeXaHUUeCKON SHepruu.

Ynpyruve u Heyrpyrue CTOJIKHOBEHHUSI.

YpaBHeHue bepHy/miu s ujeanbHOW >KUAKOCTU KaK CJie[iICTBHME 3aKOHA
COXpaHeHUs1 MeXaHUYeCKOU SHEepPIrUM.

TexHHWyecKue yCTPOWCTBA U TeXHOJOTHMUeCKHUe MPOLeCcChl: JABM)XeHUe pakerT,
BOJIOMET, KOMEp, TMPY)KWHHBIA MUCTO/MET, TUpOCKom, (GUIrypHOe KaTaHWe Ha
KOHBbKaXx.

Hdemoncmpayuu.

3aKO0H COXpaHeHUs UMITyJ/IbCa.

PeakTrBHOe /IBU)KeHUe.

V3mepeHne MOLLIHOCTU CHUJIBL.

Vi3meHeHre SHeprUU TeJia MPU COBepIlIeHNUH paboThI.

B3avmMHbIe mipeBpallleHUs] KMHETUUEeCKOW U TIOTeHLWMa/JIbHOW SHepPruu Mpu
JIeMICTBUM Ha TeJIO CUJIbI TSDKECTU U CUJIbI YTIPYTOCTH.

CoxpaHeHHe 3Hepruu Npy CBOOOIHOM Ma/leHUH.

YueHuuecKutl 3KcnepumeHm, /1adopamopHbie padbombl, NPAKMUKYM.

V3mepeHue UMITyJibCa Tesia 10 TOPMO3HOMY TYTH.

Vi3MepeHre CU/IbI TSTH, CKOPOCTU MOZEIU 3JIeKTPOMOOUISS ¥ MOIIHOCTH
CUJIbI TSTU.

CpaBHeHUe U3MeHEeHUs1 UMITyJ/IbCa TeJla C UMITYJIbCOM CHUJIbL.

ViccnenoBaHue coxpaHeHUs UMITYJIbCa TIPU YIIPYTOM B3aUMO/eCTBUU.

V3mMepeHne KUHETUUECKOM SHEPTyH TeJla TI0 TOPMO3HOMY Ty TH.

CpaBHeHHe W3MeHeHHs TIOTeHI[MaTbHON SHePTUr TIPY>KUHBI C PabOTON CHJIBI
TPeHwUs.

Onpegenenve paboTbl CWIbI TPeHUs] TIPU ABWXKEHUM Tesa MO0 HaK/IOHHOM
TIJIOCKOCTH.

Pa3pen 3. Monieky/isipHas (pu3nKa U TepMOAMHAMHUKaA.

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

OCHOBHBIE TIOIOKEHUSI MOJIeKYJIIpHO-KMHeTnYeckor Teopun (MKT), wux
onbiTHOe obocHoBanue. [luddysusa. bpoyHoBckoe gaBwkeHHe. XapakTep
JBIDKEHHsST U B3aUMO/IeCTBUS 4YaCTUL] BelecTBa. Mofe/nid CTPOeHUs] Ta30B,
KUAKOCTeH U TBEPABIX Tel U OObsSCHEeHHe CBOMCTB BellleCTBAa Ha OCHOBE 3THX



Mogener. Macca u pasmepel MosieKyn (atomoB). KommdecTBO BelllecTBa.
[TocTosiHnHas ABorajpo.

TemnnoBoe paBHOBecwe. TemriepaTypa M criocobbl eé u3mepenus. Illkana
TeMmnepatryp Llenscus.

Mopenb neanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEeOPUU: YaCTULIbI
rasa JBUKYTCS XaOTAUYeCKH M He B3aUMOJeHMCTBYHOT APYT C APYTOM.

['a3oBble 3aKOHBL. YpaBHeHWe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TemriepaTypa (1ukasna temrepaTyp KeneBrHa). 3akoH [lanpToHa. M3omporeccs B
ujiealbHOM ra3e C TIOCTOSHHbIM KOJMYEeCTBOM BelllecTBa. ['paduueckoe
Tipe/iCTaB/IeHe W30TPOLeCCOB: U30TepMa, U30X0pa, n3obapa.

CBsi3b  MeXJy [aBAeHWeM U Cpe/lHeM KUHEeTUYeCcKOW SHeprueu
MOCTYIAaTe/IbHOTO TEeIJIOBOTO [JBWKEHHSI MOJIEKY/l HJiealbHOro rasa (OCHOBHOE
ypaBHEHWe MOJIeKY/IIPHO-KUHETUYECKOW TeOPUU W/eaTbHOrO rasa).

CBsi3b aOCO/TFOTHOM TeMITepaTyphbl TEPMOJUHAMHUYECKOH CUCTEMBI CO CPeIHel
KUHETUUeCKOW SHepruei rMocTynare/bHOrO TeIJI0BOrO JIBU)KEHHUS €€ YaCTHL].

TexHUUeCKHe yCTPOMCTBA M TEXHOJIOTMUECKHE TIPOLecChl: TepMOMeTp,
b6apomeTp, roTyyeHrie HAHOMATePHUAJIOB.

Hdemoncmpayuu.

Mopenv ABVXKeHUS YaCTUL] BelLleCTBa.

Mogens 6pOYHOBCKOTO [IBUKEHUSI.

Bu1eopo/ivK € 3arichbio peasibHOrO OPOYHOBCKOTO JIBHKEHHUS.

Huddysus >kuakocTen.

Mogens ornbita LlTepHa.

IIputskeHre MOJIeKY.I.

Mopenu KpucTaJimmyecKux peréTok.

HabsroieHue v vcciejoBaHue U30TIPOLIECCOB.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnepmoBaHne mpolecca yCTAaHOBJIEHWS TEIUIOBOIO paBHOBECHUS TIPU
TETIJI000MeHe MeXKy TOPSTUe ¥ XOJIOAHOM BOJOM.

N3yueHue wu30TepMHUUECKOTO mpolecca (PeKOMEHZO0BaHO MCIOJb30BaHUe
111dpoBoI labopaTopun).

V3yueHune n30XOpHOTO MpoLjecca.

M3yueHue n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHUS.

Tema 2. TepmoduHamuka. Tensi0eble MawuHbl.

TepmoguHamuueckas (T[]) cucrema. 3asaHve BHEIIHUX YC/IOBUM JJiA
TePMOJAWUHAMHUUeCKOU CUCTeMbl. BHelllHMe u BHyTpeHHUe napameTpbl. [lapameTpel
TePMOJWHAMUUECKOU CUCTeMbl KaK CpeJiHMe 3HauYeHWsl BeJIMUWH, OIKCHIBAFOLIUX
eé COCTOsIHMe Ha MUKDPOCKOMTMYECKOM YPOBHE.



HyneBoe Hauano TepmoavHamuku. (CamoOnpoW3BO/bHAs — peJlakcalys
TePMOJVHAMUUECKOU CUCTeMBI K TeIJIOBOMY PaBHOBECHIO.

Mopens uJeaqbHOrO0 Tra3a B TepMOJWHAaMUKe — CHUCTeMa YpaBHEHWM:
ypaBHeHWe MeHeneeBa—KiarelipoHa M BbIpa)KeHWE [1Ji1 BHYTPEHHEU >Hepruu.
YcnoBusi npUMEHUMOCTUA 3TOM MOJe/TU: HU3Kasi KOHLIEHTPALUsl YaCTUL], BBICOKUE
TeMIieparypsl. BelpakeHue 111 BHyTPeHHeM 3HepPruM OJHOATOMHOIO WealbHOr0
rasa.

KBasucraTuueckue v HecTaTUueCKUe MpoLecChl.

OnemeHTapHasi paboTa B TepMouHamMuKe. BoruriciieHue paboTel o rpaduky
TrpoLiecca Ha pV-guarpaMmme.

Temnnoriepefiaua  Kak  Croco®  WM3MeHeHWsI  BHYTPeHHel  3Hepruu
TePMOAMHAMUYECKOM  cucTeMbl 6e3  coBepiiieHWss paboTel.  KoHBekIus,
TeIJIONPOBOJHOCTb, U3/TyUeHHe.

KomuuectBo TeruioTel. TermoéMKOCTb Tesla. YAenpHasds W MOJIIpHast
TerJIOEMKOCTU BelllecTBa. YpaBHeHWe Matiepa. Y/e/bHasi TemnsioTa CropaHusi
TOoIIMBa. Pacuér KomMuecTBa TETUIOTBI TPH Teriorepegade. IloHatve 00
azrabaTHOM TIpoliecce.

[TepBbIii 3akKOH TepMoAWMHAMUKM. BHyTpeHHsi® 5SHeprus. KosmyecTBo
TeNJ0TbI W paboTa Kak Mepbl U3MeHeHUs  BHYTpeHHel  SHepruu
TePMOJAVUHaAMUUECKOU CUCTEMBI.

BTopor 3akKOH TepMOJWHAMUKM [JI1 PaBHOBECHBIX IIPOLIECCOB: uYepe3
3a/laHHOEe PaBHOBECHOE COCTOSsHWE TepPMOJWHAMUYECKOW CHUCTEeMbl IIPOXOJUT
eIMHCTBeHHas afitabara. AGCo/ir0THas TeMreparypa.

BTtopori 3akKOH TepMOJWHAMMKMU [I/I1  HEPaBHOBECHBIX  IPOL|ECCOB:
HEBO3MOYKHO TIepe/laTh TeIVIOTY OT 0oJiee XOIOAHOTO Tesla K Oosiee HarpeToMmy 6e3
kKomrteHcaumu (Kmaysuyc). HeoGpaTMOCTb ITPHUPO/IHBIX TTPOLIECCOB.

[TpyHLMTBI 1eWCTBUSA Tery1oBbIX MaluH. KIT/I.

MakcumanbsHoe 3HaueHue KII/I. vk KapHo.

OKOJIOTUYeCKHe acCIeKThl WCMOJIb30BaHUS TEIVIOBBIX JBUraresieu. TerioBoe
3arpsisHeHre OKPY Karolllen Cpe/ibl.

TexHUUyecKre yCTPOWCTBA U TEXHOJIOTMYEeCKHWe TMPOLIeCChl: XOJOAWIbHUK,
KOHAWILIMOHED, [OW3e/bHbIM W KapOIOpaTOpHBLIM ABUTATeNM, TapoBasi TypOuHa,
TO/IlyyeHre CBEepPXHU3KUX TeMIlepaTyp, YTWIM3alus «TelUIOBbIX» OTXO[O0B C
MCTI0/Tb30BaHKEeM TerJIOBOr0 Hacoca, yTHUIU3alus 6M0opraHnyeckoro TOTIUBa /s
BbIDAOOTKU «TETIOBO» U 3/IEKTPOIHEPIUH.

demoncmpayuu.

Vi3meHeHue TeMriepaTyphbl ITpU afuabaTiyeckoM pacIliipeHUH.

BosayiiHoe orumso.

CpaBHeHUe yZieNIbHbIX TeIJIOEMKOCTeU Bell|eCTB.



Crioco0prl M3MeHeHHsI BHyTPeHHel SHepTUu.

VccnenoBanue aguabatHOTO mpoiiecca.

KomnbroTepHbie MO/ie/Tv TeTJIOBBIX /IBUTAaTeei.

YueHuueckuti 3KkcnepumeHm, 1a60pamopHble pabombl, NPAKMUKYM.

N3mepeHue yaienbHOM TETIOEMKOCTH.

WccnenoBanue nporecca OCTbIBaHUSA BellleCTBa.

VccnenoBanue aguabatHOro mpotiecca.

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

Tema 3. AzpezamHbie cocmosiHus eeujecmea. Pazoebie nepexoobl.

[Tapoobpa3oBanre | KOHjeHcalus. VcrapeHue U KureHue. Yie/ibHas
TeryioTa mapoobpa3oBaHUsl.

HacebijeHHble ¥ HeHachblllleHHble Tapbl. KauecTBeHHasi 3aBUCHMMOCTb
TUIOTHOCTH U [I@BJIEHHs HACBILLEHHOrO Tlapa OT TeMIlepaTypbl, UX He3aBUCUMOCThb
0T 00bEéMa HaChII[€EHHOTO Tapa. 3aBUCMMOCTb TeMriepaTypbl KUIIeHUs OT /laB/IeHUs
B KUJKOCTH.

BiiaxxHOCTE Bo3yxa. AGCOMIOTHAS M OTHOCHTETbHAST BJIaXKHOCTb.

TBépgoe Teno. Kpucraninueckue U amop(@Hbie Tesia. AHU30TPOIMS CBOMCTB
KpUcTta/yioB. IlynaBieHne W KpucCTamM3anus. YJenbHas TeIulOTa IlIaB/IeHUS.
CyObsumariysi.

Hedopmariuu TBEépAoro Tena. Pactsokenue u okatue. Caur. Mogysbs FOnra.
[Ipegen ynpyrux gedopmariui.

TersioBoe paciiiipeHue »XUAKOCTeN U TBEPABIX Tesl, 00bEMHOE U JTMHEeNHOe
paciiMpeHre. AHTapMOHW3M TeTJIOBbIX KojiebaHuii 4acTuI] BelrlecTBa KakK MpUYMHA
TeIJIOBOTO pacClIvpeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHuie 3Hepruu B (Pa3oBbIX Mepexofax.

YpaBHeHHe TerioBoro banaHca.

[ToBepxHOCTHOE HaTsbkeHWe. Ko3(h@uieHT MOBEepXHOCTHOIO HaTSDKEHUS.
Kanunnsphele siBnenusi. [laBneHue noj UCKPUBIEHHOM MOBEPXHOCTBIO XKUAKOCTH.
®opmyJia Jlaruiaca.

TexHuueckre yCTPOWCTBA U TEXHOJIOTMUECKHWe TMPOLIeCChl:  >KUAKHE
KPUCTAaJ/I/Ibl, COBDEMEeHHbIe MaTepuasbl.

demoHncmpayuu.

TenioBOe pacuvpenue.

CBoWCTBa HACHII[eHHbIX MAapOB.

Kurienue. KurieHue 1ipy MOHWKEHHOM [1aB/IEHUU.

N3mepeHure Crsibl TOBEPXHOCTHOTO HATSKEHUS.

OnBbIThI C MBUIbHBIMU TJIEHKAMU.

CMmauuBanue.



KanunnspHelie siBrieHusI.

Mopenu HeHbFOTOHOBCKOHW JKUKOCTH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

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

Buapl gedopmarimii.

HabsroieHre MasbIix gedopmariuii.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

V3yueHune 3aKOHOMEPHOCTeU UCIIapeHus KUJKOCTEM.

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

W3yueHne CBOMCTB HACBILL[EHHBIX M1ApPOB.

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

N3mepenuie Ko3pduiieHTa MOBEPXHOCTHOTO HATSPKEHUS.

N3mepenune moaysis FOHra.

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

Pa3pen 4. JneKTpoguHaMMUKa.

Tema 1. Dnekmpuueckoe nove.

OnekTpu3alys Te/l W e€ MpOosiBIeHUs. OJIeKTpU4ecKu 3apsifi. [IBa Buja
JIEKTPUYECKUX 3apsAfoB. [IpOBOJHUKM, [OUIIEKTPUKA U TIOTYTIPOBOJHUKMU.
O/leMeHTapHbIA 37IeKTPUYeCKUM 3apsi[l. 3aKOH COXPaHEHUsI >SJIEKTPUYECKOro
3apsza.

BsaumopeiictBue 3apsiioB. TodeuHsble 3apsiibl. 3aK0H KysioHa.

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

HanpspkéHHOCTb  3/1eKTpUUeckKoro  mosis.  [IpoOHbiA  3apsn.  JIuHuum
HarpsUKEHHOCTH 3JIeKTPUUeCKOoro 1nosst. OJHOpOogHOe 3/1eKTPUYeCcKoe IoJie.

[ToTeHLIMANBHOCTL 3JIEKTPOCTAaTUUECKOIO T10/isl. Pa3HOCTH IMOTEHLUaoB U
HarnpsbkeHue. IloTeHuuanbHas SHeprusi 3apsiia B 3JIeKTPOCTAaTUYECKOM I10JIe.
[ToTeHuMan 3neKTpocTaTueckoro nosisg. CBsA3b HANpsUKEHHOCTU TOJIST M PAa3HOCTH
MOTEHLWAJIOB /I  3JIKTPOCTAaTUUeCKOrO0 mMoJig (Kak OJHOPOJHOrO, TakK M
HEOZJHOPO/JHOT0).

[TpyHLMN Cynepno3uLMy 3/IeKTPUUECKUX TT0JIe.

[Tone ToueuHoro 3apsiia. [Tone paBHOMepHO 3apsbkeHHOU cdepsbl. [lone
PaBHOMEPHO 3apsbKeHHOTO 10 00béMy 1apa. [lose paBHOMEPHO 3aps>KeHHOM
OeckoHeyHOM TM/IOCKOCTA. KapTWHBI NMHUNM HamNpsyKEHHOCTH STHUX ToJield U
SKBUIOTEHI[MA/IbHBIX TOBEPXHOCTEM.

[1pOBOAHMKH B 3/71EKTPOCTAaTUYECKOM I10J1€. Y C/IOBHE DABHOBECHUS 3aps/IOB.

OvisanekTpyku B 3/IeKTPOCTaTUYECKOM  TOJIe. NvsnekTpruueckas
TIPOHUL[AeMOCTh BelljecTBa.



KonpeHcaTop. D/1eKTPOEMKOCTb KOHZEHCATOpa. DJeKTPOEMKOCTh TIJIOCKOTO
KOH/IeHCaTopa.

[TapannensHoOe coeuHeHMe KOHAeHCAaTOPOB. [Toc/iejoBaTenibHOE COeMHEHHE
KOH/IEHCaTOPOB.

OHeprus 3apspKeHHOT0 KOHZeHcaTopa.

[ B>KeHMe 3apsyKeHHOU YaCTULIbl B OJHOPOJHOM 3J/IEKTPUUECKOM TI0JIe.

TexHUUyeCcKre YCTPOWMCTBA M TEeXHOJIOTMYECKHWe TMPOLIeCChl: 3eKTPOCKOI,
3JIEKTPOMETpP, 3JIeKTPOCTaThyecKasl 3alluTa, 3a3em/ieHue 3/1eKTPOnpruOopoB,
KOH/leHCaTophbl, reHepaTop Bau e I'paada.

Hdemoncmpayuu.

Y CTpOUCTBO M MIPUHLIMII [IeMCTBUS 3/1IeKTPOMeTpa.

DeKTpUUeCcKoe MmoJie 3apsKeHHBIX 1IapUKOB.

DeKTpUUeCcKoe 1oJie JBYX 3apsUKeHHBIX T/IaCTHH.

Mopensb a/eKTpocTaTudyeckoro redeparopa (Ban ge ['paada).

IIpoBOAHUKU B 3/1€KTPUYECKOM I10JI€.

OneKTpocTaThyecKas 3allura.

Y CTpOUCTBO U AeCTBYe KOHAEHCAaTOPa MOCTOSHHOU U IepeMeHHOM MKOCTH.

3aBUCMMOCTb  3JIEKTPOEMKOCTM TJIOCKOTO KOHJeHcaTopa OT IUIOLajuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

DHeprus 371eKTPUUeCKOro T0JIs 3apsUKeHHOr0 KOHZeHcaTopa.

3apsiika ¥ pa3psijka KOHZieHCcaTopa yepe3 pe3nucTop.

YueHuuecKutl 3KcnepumeHm, /1adopamopHbie padbombl, NPAKMUKYM.

OLieHKa Cy/1 B3aUMO/IeHCTBUS 3apsPKeHHBIX TeJl.

HabtroieHue nipeBpaliieHyst SHEPryUH 3apsPKeHHOTO KOH/IeHCAaTopa B SHEPTHI0
V3/Iy4YeHHUs1 CBETOAUO/A.

W3yueHne npoTeKaHus TOKA B L[eMH, COAepKallier KOHJeHCaTop.

Pacnipenienenve pa3HOCTHU TIOTEHLMa/I0B (HampsKeHus) rpu
10CJIeJ0BaTe/IbHOM COeJMHEHUY KOH/IeHCAaTOPOB.

WccnenoBanue paspsizia KOHJEHCATOpa Yepe3 Pe3ncTop.

Tema 2. IIocmosiHHbIll 3/1eKmMpu4ecKutl mok.

Cwua Toka. [TocTossHHBIN TOK.

YcnoBusi CyileCTBOBaHUSI MOCTOSIHHOTO 3/IEKTPUUECKOTO TOKa. VICTOUHUMKU
Toka. Hanpsbkenue U u 3/IC €.

3akoH Oma /jj11 yyacTKa LielHu.

OneKTpruJecKoe COMPOTHUBJ/IEHUE. 3aBHCHUMOCTD COMNPOTHB/IEHUS
O/IHOPOJHOTO TPOBOJHHKA OT €ro [JWHbI U TUIOLIQIA TIOMEePeYHOro CeueHUs.
Y nenbHOE CONPOTHBIIEHHUE BeLeCTBa.

[TocnepoBaTenpHOe, Mapayie/ibHOe, CMEeLIaHHOe COeJUHEeHVe TTPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/IeKTpHUUecKux lierneut. [IpaBuna Kupxroda.



Pabora a/ekTpudeckoro Toka. 3akoH [xoyns—JleHiia.

MONHOCTE 3/IEKTPUYECKOro TOKAa. TeryioBasg MOLHOCTb, BbIZessieMas Ha
pesucTope.

O3C u BHyTpeHHee COMNPOTUBJ/IEHWE MCTOYHMKA TOKa. 3akoH Oma /s
MOHOU (3aMKHYTOM) 3JIEKTPUYECKOW 1erd. MOIHOCTE MCTOUYHMKA TOKa.
KopoTtkoe 3ambikaHue.

KonzeHcaTop B 1jernu noCTOsTHHOT'O TOKa.

TexHUUyeCcKre yCTPOMCTBA M TEXHOJOTUUECKHe TMpOLIeCChl: aMIlepMeTp,
BOJIbTMETP, PEOCTaT, CUETUMK JIEKTPUUYECKOW SHEPIUN.

Hdemoncmpayuu.

N3mepeHue CUJIbI TOKA M HaIPSKEHUS.

NccnenoBanne 3aBUCMMOCTU CWIbl TOKA OT HAlpsSUKeHUWs [Jis pe3ucTopa,
JIaMITbl HAaKaJIMBaHWS U CBETOAMOA.

3aBUCHMMOCTb COIIPOTUBJ/IEHWS LIWIMHAPUYECKUX TPOBOJAHUKOB OT [JIVHBI,
TL/IOLLIA/IN TTOTIePeYHOr0 CeueHus U MaTepuarna.

NccnenoBanue 3aBUCMMOCTU CUJIBI TOKA OT COTIPOTHBIIEHUS TIPU MTOCTOSTHHOM
HarpsUKeHUH.

[Tpssmoe nsmepenue 3/]C. KopoTKoe 3amMbIKaHUe rajibBAHUUECKOTO 3J1eMeHTa
Y OLIEHKA BHYTPEHHEr0 COMPOTUBI/IEHHS.

CriocobbI coefuHeHUs UCTOYHUKOB ToKa, I/1C baTapeii.

WccnenoBanre pasHOCTH TMOTEHLMATIOB MEXAY IMOM0CAMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIETIN.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccenoBaHue CMeIIaHHOIO COeJMHEeHUs pe3rCTOPOB.

N3mepenue yzielbHOTO COMPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHne 3aBMCMMOCTA CWIBl TOKA OT HaNpsDKeHUs [JI  JIaMITbl
HaKa/IMBaHUs.

YBenuueHue rpejiesnia U3MepeHus: amrnepMerpa (BoJIbTMeTpa).

N3mepenure D/1C 1 BHYTPEHHEr0 COMPOTUB/IEHUSI UCTOYHMKA TOKa.

NccnepoBanne 3aBucumoctd 3/JC raibBaHMUeCKOro 3jieMeHTa OT BPpeMeHU
TIPA KOPOTKOM 3aMbIKaHWH.

WccnenoBaHre pasHOCTY IOTEHLIMATIOB MeXAY I10/H0CaMU MCTOYHUKA TOKa
OT CWIbI TOKA B LIETIN.

WccnenoBanne 3aBUCUMOCTH M0JIE3HOW MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku @ pazauuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPa3/MYHbIX  BeI[eCTB.  JJIEKTPOHHAas
NPOBOJUMOCTb TBEPJABIX MeTa//IOB. 3aBUCHMOCTb COIPOTUBJIEHUS] METAa/uIOB OT
TeMmnepaTypbl. CBepXIPOBOAUMOCTb.



OIeKTpUUeCKU TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX TyYKOB.

[TonynpoBOJHUKWY. CobcTBeHHast M  [puMecHasg  IPOBOAUMOCTb
MoJIynpoBOJHUKOB. CBOMCTBa p—n-Tiepexo/a. [1o1yrnpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKU TOK B 3JIEKTPOIMUTAX. OJEeKTPOJUTHYECKas AUCCOLAaLs.
OsiekTposin3. 3akoHbl Papajes /i 3/1eKTPo/I13a.

OJIeKTpUUYeCKuid TOK B ra3ax. CamoCTOSITe/IbHbIM W HEeCaMOCTOSITe/IbHBIN
pa3ps. Pa3myuHbie TUIIBI CAMOCTOSATE/BHOIO pa3psga. Momnnus. [1nasma.

TexHUUeCKHe YCTPOMCTBA M TMpaKTUUYeCKOoe TpPUMEHEeHHe: ra3opaspsiJjHble
JlaMIibl, 3JIEKTPOHHO-/IydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TPHOOPHBI: U0/,
TPaH3UCTOpP, (OTOAMOJ, CBETOAMOJ, TrajdbBaHWKA, pa(pUHUPOBaHUE MeH,
BbITJIaBKA aTFOMUHUS, 3/IEKTPOHHAs! MUKPOCKOMHUSI.

demoncmpayuu.

3aBUCHMMOCTb COTIPOTUBJIEHUS] METAJ/VIOB OT TeMIIepaTyphl.

[1poBOAMMOCTB 371EKTPOJIUTOB.

3aKOHbI 371eKTposin3a Papazes.

VickpoBoM paspsj ¥ IPOBOJYMMOCTE BO3JyXa.

CpaBHeHue NMPOBOAMMOCTH MeTaJIJIOB Y TTOTYTIPOBOJHUKOB.

OJHOCTOPOHHSAS TPOBOAUMOCTE JUO/A.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

HabnropeHue 31ekTposin3a.

N3mepeHue 3apsizia OTHOBAJIEHTHOT'O MOHa.

WccnenoBaHne  3aBUCMMOCTM  COTNIPOTHBJIEHWSI ~ Te€PMOpPe3WCTopa  OT
TeMIiepaTyphl.

CHATHe BOJIbT-aMIIePHOW XapaKTEePUCTUKU JUO/A.

dusnvyecKuy NpPakTUKYyM.

Crioco6b1 n3MepeHUs: PU3NUECKUX BETMUMH C MCIIO/b30BaHUEM aHA/I0rOBbIX
Y 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
AGCOMOTHBIE M OTHOCUTE/IbHBIE TIOTPEITHOCTH W3MepeHr (PU3nuecKuxX BeTUUUH.
OLueHKa rpaHUL] MOTPeLIHOCTEMN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBAaHUM  3aBUCUMOCTEU
bu3nMuecKux BeJMUWH, TIPOBepKa TMpe/oyKeHHbIX TunoTte3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTUYeCKWX  pasfefax «YUeHWYeCKUd  SKCIIePUMEHT,
nabopaTopHble pabOThI, IPAKTHKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yyenne Kypca ¢usuku yriaybnénHoro ypoBHs B 10  kiacce
OCYLLIECTBJISIETCSI C YUETOM COZeprKaTe/IbHbIX MeKIIpeJIMETHBIX CBSI3ed C KypcaMu
MaTeMaTUKH, OM0JIOTHH, XUMIUH, reorpaduu U TeXHOIOTHH.

MesicnpeomemHble noHsiMus1, C8513AHHbIE C U3yYeHUeM Memoo08 HayYyH020
NO3HAHUSA: sIBIeHWe, Hay4HbId (DaKT, ruroTesa, (r3uueckass BeJMUYMHA, 3aKOH,



Teopusi, HaO/MIO/ieHre, SKCIIepUMEHT, MOJeJTMpOBaHue, MOJe/b, W3MepeHue,
TIOTPELIHOCTY W3MepeHU, W3MepuTeibHbIe MPUO0PHI, LIUPpoBasi 1abopaTopus.

Mamemamuxka: pelieHde cucTeMbl ypaBHeHWM. JIuHeWHasi (QyHKLuS,
napabosna, ruriepbosia, ux rpaduku U cBoicTBa. TpUroHoMeTpuueckre (yHKLWU:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXAECTBO.
BekTopbl U KX TIPOEKIMK Ha OCHA KOOP/IMHAT, CI0)KeHHEe BeKTOPOB.

Buosozusa: MexaHWueckoe JIBW)KeHHe B KMBOU Mpupoze, auddysus, ocMoc,
TeryIo0OMeH >KMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HeHHe OKDPYXKAlollel Cpefpbl,
yTUIM3alisi OMOOpraHMUeCKOTo TOIIMBA /i1 BBIPAOOTKU  «TEIUIOBOW» U
3JIeKTPO3HEPTHH, TIOBEPXHOCTHOE HATSKeHUe U KalU/UISIpHbIE SIBJIEHUS B TIPUPO/E,
3JIEKTPUUYECKUE SIBJIEHUS B JKUBOU MPUPO/IE.

Xumus: [UCKpeTHOe CTpPOeHHe BelecTBa, CTPOEHHWe aTOMOB M MOJIEKYJI,
MOJIb BeIlleCTBa, MOJIIpHasi Macca, IoJlydeHHMe HaHOMAaTepuasioB, TerJiOBbIe
CBOMCTBA TBEPABIX TeJl, XUAKOCTEN U ra3oB, XUAKHE KPUCTasUIbl, 3/IeKTPUUYECKHEe
CBOMCTBAa MeTaJI/IOB, 3JIEKTPOJIUTAYECKAs AUCCOLMALINS, raibBaHUKA, 3JIeKTPOHHAs
MHKPOCKOITHSI.

TI'eozpagpus: Bna>xHOCTb BO3/1yXa, BeTPbl, bapoMeTp, TepMOMETP.

TexHonoz2us: tipeobpa3oBaHve ABWKEHHM C UCIIOb30BaHUEM MeXaHU3MOB,
YU4ET CyXOrO M JKMJKOTO TpPEeHUs] B TeXHUKe, CTaTUYeCKHue KOHCTPYKLIUU
(KpOHLUTENH, peliéruaTble KOHCTPYKL[MHM), WCII0/Ib30BaHUE 3aKOHOB COXPaHEHHUs
MeXaHUKU B TeXHUKe (TMPOCKOI, BOJOMET U Apyrue), ABUTaTe/lb BHYTPEHHEro
CropaHusi, TlapoBasi TypOuHa, ObITOBOM XOJ0JWU/IbHUK, KOHAULIMOHED, TeXHOJIOTUU
MOJIyYeHUs] COBPEMEHHBbIX MaTephajioB, B TOM UHWC/A€ HaHOMaTepuajioB, W
HAHOTEXHOJIOTUH, 37IeKTPOCTaTUUecKasi 3allluTa, 3a3eM/IeHHe 3JIeKTPOnpruOopoB,
ra3opa3spsiiHble JIaMITbl, TI0/TyTIPOBOIHUKOBBIE TPHUOOPHI, ralbBaHUKa.

11 KJTACC

Pa3pen 4. JnekTpoaguHaMHUKa.

Tema 4. MazHumHoe novie.

B3avMmogelicTBUe TOCTOSIHHBIX MArHUTOB M TPOBOJAHUKOB C  TOKOM.
MarauTtHoe T1i07e. BeKTOp MarHMTHOM WHAYKUWMW. [IpyHUMO Cymneprio3uyyu
MarHUTHBIX M0Jield. JIMHUM MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOAHUKA C TOKOM (MPSIMOrO MPOBOJHUKA, KaTYLIKU U
KPYroBOro BUTKa). OmnbIT Jpcresa.

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

Cwuna JlopeHlija, eé HarpaB/ieHUe U MOJY/ib. [IBr>KeHre 3apsKeHHOM YaCTHULIbI
B OZTHOPOIHOM MarHUTHOM I1osie. PaboTa cuibl JIopeHria.

MarxauTHoe 110J1e B BelljecTBe. @eppoOMarHeTHKH, rapa- ¥ JamMarHeTUKU.



TexHUueckue yCTPOWCTBA W TeXHOJOTMUYeCKrWe TpOLeCChl: MpHUMeHeHUe

TIOCTOSTHHBIX MarH1TOB, 5J1eKTPOMarHuTOB, TeCcTep-MyJIbTUMETP,
3/IeKTPOZIBUTaTe/b SIKOOM, YCKOPUTEIU 3/ieMeHTapHbIX YaCTHII.
demoncmpayuu.

KaptuHa  vMHWMKW  WMHAYKOWMM  MarHATHOTO MO/ TOJIOCOBOTO U
TI0/JKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB.

KapTtuHa 1MHUI MarHUTHOW UH/IYKLIMM T0JIsl IJTMHHOT'O MPSIMOTO TIPOBO/IHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/JHUKA, KATYILIKHA C TOKOM.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI JIEKTPOJIUTA.

HabsroieHue IBWKEHUS TTyUKa 3/IeKTPOHOB B MarHUTHOM TIOJIe.

[TpuHLMNO JeUCTBUS 371eKTPOU3MEDPUTETBHOTO nipubopa
MarHUTO3/IeEKTPUYECKOU CUCTEMBI.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

NccnepoBanre MarHUTHOTO T10J151 [TOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOWCTB (peppOMarHeTUKOB.

WccnenoBanne 1eUCTBYSA MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3yyeHre 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefenieHe MarHUTHOW UHAYKLMY Ha OCHOBE M3MepeHHs CUIbl AMrepa.

Tema 5. 1eKmpomazHUMHASA UHOYKYUSL.

SIBneHUe 95/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
vHayKimu. OC MHAYKUMM. 3aKOH 3/7€KTPOMarHMTHOM WHAyKUuu Papajesi.
Buxpesoe sniektpudeckoe 1osie. Toku @yko.

OAC UHAYKUMM B NPOBOJHUKE, ABWXKYI[EMCA B OJHOPOJHOM MAarHWUTHOM
Tosie.

IIpaBusio Jlenua.

NupyktuBHOCTh. KaTyllka WHAYKTUBHOCTA B LeMM MOCTOSHHOTO TOKA.
Asnenvie camonHaykuuu. 31C caMOMHAYKLIUN.

OHeprusi MarHUTHOTO TMOJI KaTYLLIKK C TOKOM.

OJ1IeKTPOMarHyuTHOe I10J1e.

TexHUuyecKre yCTPOMCTBA M TEXHOJIOTMYECKHe TIPOLIeCChl: WUHAYKL[MOHHAs
1eyb, COJIEHOM/, 3allUTa OT 3/IeKTPU3aLMU TeJl TIPU JBWKEHUY B MAarHUTHOM I10J1e
3eM/Iu.

demoncmpayuu.

HabsroieHuie siB/ieHUsT 37IeKTPOMarHATHOW UHAYKITUH.

NccnepoBanne 3aBucumoctd IOJC MHAYKUMM OT CKOPOCTHM W3MEHEeHUs
MAarHMTHOI'O MOTOKa.



IIpaBusno Jlenua.

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

SIBneHre CaMOUHIYKIIUM.

NccnenoBanue 3aBucumMocty D/JC caMOWMHAYKI[MKA OT CKOPOCTH U3MeHEeHUs
CWIBbI TOKA B 1[€TIN.

YueHuuecKutl 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue siB/ieHUs 3/IeKTPOMarHUTHOW WH/YKIIWU.

OrnpeiesieHre UHAYKI[UW BUXPEBOTO MarHUTHOT'O TIOJISI.

ViccnenoBaHue siB/IeHUSI CAMOUHIYKITUH.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojie0anusi ¥ BOJIHBIL.

Tema 1. MexaHuueckue Kos1e0aHusl.

KonebarenbHast cuctema. CBoOO/HBIE KOJIe0aHUS.

'apmonHuueckre KosiebaHusi. KuHemaTuueckoe U JUHaAMHUeCKOe OIMMCaHue.
OHepreTUyeckKoe OrnvcaHue (3aKOH COXpaHeHHWsI MeXaHWueCKOoW 3Hepruu). BriBoj
JUHAMHUECKOTO OIMMCaHUsI TapMOHUUECKUX KOJIeOaHWM U3 X YHEPreTUUecKoro H
KMHEeMaTHYeCKOT0 OTIMCAHUSI.

Amvruiityzna U dasa Kosebanuii. CBsI3b aMIUVIMTYAbl KOeOaHUA HCXOJHOM
BeJIMUMHBI C aMITTUTYJaMU Kojie0aHWM eé CKOPOCTH M YCKOPEeHHUSI.

[Teprios, u uactota Kojiebanuii. Ilepwof; MasbIx CBOOOJHBIX KOyieOaHMI
MaTeMaTUueCKOro MasiTHUKa. Ilepuos CBOOOAHBIX KojebaHUN MPY>KUHHOTO
MasiTHUKa.

[ToHsiTHe 0 3aTyxarolux KonebaHusx. BeiHyX1eHHbIe KosiebaHusi. Pe3oHaHC.
Pe3oHaHcHass KpuBas. BivsHMe 3aTyxaHusi Ha BUJI Pe30HAHCHOW KPUBOIA.
ABTOKO/EOaHUS.

TexHUyecKre yCTPOWMCTBA U TEXHOJIOTMYeCKHe MPOLeCChl: MeTPOHOM, Uachl,
Kauesu, My3blKa/JbHble MTHCTPYMEHTHI, cercmorpadg.

demoncmpayuu.

3anuch KosiebaTeTbHOTO [IBYKEHUS.

HabsroieHre He3aBUCMMOCTH Mepro/ia MasibIX KosiebaHWi Tpy3a Ha HUTH OT
aMTILTUTYIbI.

ViccnemoBanie  3aTyxXalomux  KojiebaHWid UM 3aBHCHUMOCTH  TepHojia
cBOOO/IHBIX KO/lebaHU OT COTIPOTHUB/IEHUS.

WccnemoBanne KosiebaHWM Tpy3a Ha MAaCCUBHOW TIPY)KUHE C 1IeJIbIO
dbopmupoBaHus TpeZicTaBIeHU 00 uieanbHON MO/Ie/Ti TIPYKUHHOTO MasiTHUKA.

3aKOH COXpaHeHUs JHePTUH TP KoJie0aHUSIX TPy3a Ha MPYKUHe.

ViccnemoBaHye BBIHYK€HHBIX KOJIeOaHUM.

Habntopenne pe3oHaHca.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.



V3mepenue meproja CBOOOAHBIX KOJIeOAHMM HUTSHOTO W TIPY>KUHHOTO
MasiTHUKOB.

V3yyeHure 3aKOHOB JIBU)KEHUSsI Tesla B X0/ie KojiebaHui Ha YTIpyroM Io/iBece.

N3yueHne IBMKeHUS HUTSTHOTO MasiTHUKA.

[Tpeobpa3oBaHre YHePTUU B TIPYKUHHOM MasiTHUKE.

ViccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXarOIINX KoieOaHMiA.

VccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DnekmpomazHumHbie Ko1e0aHusl.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 23/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
ueanbHOM KosiebaTenbHOM KOHType. ®opmyna TomcoHa. CBsi3b aMIUIUTY/IbI
3apsifia KOHJeHcaTopa C aMIUIMTY/I0M CU/IbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHUs SHEPTUH B HZieabHOM KoJiebaTeslbHOM KOHTYDe.

3aryxaroiue 3J1eKTPOMarHUTHbIE KosebaHusl. BoeiHy)X]eHHbIE
3/IeKTPOMAarHuTHbIe KoJjieOaHwUs.

[TepemeHHBIM TOK. MOIJHOCTh T[€PEMEHHOTO TOKA. AMIUVIMTYJHOE U
JIeMCTBYIOL[ee 3HauyeHWe CWIbl TOKA W HaNpspKeHWs IPU pas3/IuuyHOu (opme
3aBMCHMOCTU MMEPEMEHHOr0 TOKa OT BPEMEeHH.

CuHycouJaNbHbId TIepeMeHHbIM TOK. Pe3ucTop, KOHJEHCATop U KaTyllKa
VIHIYKTUBHOCTU B LlelIM CUHYCOUJA/ILHOIO MepeMeHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpspkeHWH.

WpeanvHbnii TpaHcdopmaTtop. IIpow3BoAcTBO, Mepefaua U TOTpebsieHue
37IEKTPUYECKOU SHEPTUM.

OKOJIOTUYeCKWe PUCKA TIpU TPOM3BOJACTBEe 3JIeKTpo3Hepruu. KynbTypa
VICII0JIb30BaHUS 3JIEKTPO3HEPTHHU B [TOBCEJHEBHOM YKU3HHU.

TexHUUyeCcKre yCTPOWCTBA W TEXHOJIOTUUECKHEe MPOLIeCChI: 3JIEKTPUYeCKUU
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 37IeKTporepesay.

demoncmpayuu.

CB000/IHBIE 3/IEKTPOMAarHUTHbBIE KOjiebaHUs.

3aBUCHMOCTb UaCTOThI CBOOOJHBIX KOleOaHui OT MHAYKTUBHOCTH ¥ EMKOCTU
KOHTYpa.

OcLu/iorpaMMBbl 3/1eKTPOMarHUTHBIX KosiebaHui.

['eHepaTop He3aTyXaroIUX 3/IEKTPOMAarHUTHBIX KOjieOaHHUH.

Mopenb 371eKTPOMarHUTHOTO TeHepaTopa.

BbIHYyXZIeHHbIe CUHYCOU/ laTbHble KoyieOaHUs.

Pe3ucrop, Karyllika MHIYKTUBHOCTM U KOHJEHCATOp B LielM IepeMeHHOro
TOKa.

Pe3onHaHc mpu mnoc/ie0BaTeIbHOM COEWHEHWM pPe3UCTOpa, KaTyIIK!
VIHIYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpOUCTBO M MIPUHIIMII [IelCTBUSI TpaHC(opMaTtopa.



Moienb TUHUM 3/1eKTPOTIepejaum.

YueHuuecKull 3KcnepumeHm, 1adopamopHbie padbombl, NPAKMUKYM.

N3yueHune TpaHchopmaTopa.

ViccnenoBaHve mepeMeHHOrO TOKAa uepe3 I0C/Ie[0BaTebHO COeAUHEHHBIE
KOH/IEHCaTOop, KaTyIIKy ¥ Pe3UCTOp.

HabsroieHue 3/1eKTPOMarHUTHOTO Pe30HaHCa.

VccnenoBanuie paboThl MCTOUHMKOB CBETA B LieNY NTePeMEeHHOT0 TOKa.

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

MexaHrnueckrie BOJIHBI, YCJOBUS WX PpacrpocTpaHeHus. [lomepeuHbie u
TIPOZI0/IbHBbIe BOJIHBL. [lepuof, CKOpPOCTh pacripoCTpaHeHHsi W [JIMHAa BOJIHBI.
CBoiicTBa MexaHWUeCKHWX BOJIH: OTpakKeHUe, TpeioMyieHHe, WHTep(epeHLuss U
A pakuys.

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

[ITymoBoe 3arpsi3HeHHe OKpY Katollei cpeibl.

ONeKTPOMarHUTHbLIE BOHBL. Y CJIOBUSI U3MyUeHUsl 3/IeKTPOMarHUTHBIX BOJIH.
B3auMHast opveHTalisi BEKTOPOB B 3/IEKTPOMarHUTHOM BOJTHE.

CeoiicTBa  2/IEKTDOMarHUTHBIX ~ BOJH:  OTPa)Ke€HHWe,  IIpeioMJIeHue,
rosisipy3aLys, uHTepdepeHLys U AU paKLys.

[ITkama 3/71€eKTPOMarHUTHBLIX BOJiH. [IpriMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[TpUHLIUATIBI PaZIMOCBS3U U TeleBUIeHNUs. PairomoKariysi.

OeKTpPOMarHWTHOe 3arpsis3HeHre OKpY»Karollel cpefpbl.

TexHUUecKue YCTPOWCTBA U TMpaKTHUUeCKoe TMpUMeHeHHe: My3bIKabHbIe
WHCTPYMEHTbI, pajiap, paZluoNpUéMHUK, TeJleBU30p, aHTeHHa, TesieoH, CBY-reus,
yJ/IbTPA3ByKOBAasi IMarHOCTHKA B TEXHUKe U MeINLIVHE.

Hdemoncmpayuu.

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

Kosebtorieecst Tesio Kak UCTOYHUK 3BYKa.

3aBUCHMOCTD [IJTUHBI BOJTHBI OT YaCTOThI KOJiebaHuH.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habntonenue nntepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

AKyCTHUYeCKUU pe30HaHC.

CBoiicTBa yabTpa3ByKa U ero IIpyuMeHeHue.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAON U
YacTOTOM KosiebaHuM.

ViccnenoBanve  CBOWCTB — 9/€KTPOMarHUTHBIX ~ BOJIH:  OTpakeHHe,
TipesioMJIeHue, TToNspr3aLivs, Audpakiys, nHTepdepeHIys.

OO6Hapy keHre UHPPAKpaCHOTO U y/IbTPadrOIeTOBOTO U3MTyUeHHi.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.



N3yueHne napameTpoB 3BYKOBOM BOJTHBI.

N3yueHne pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPaHCTBe.

Tema 4. Onmuka.

[IpsiMo/iHelHOe pacripoCTpaHeHue CBeTa B OJHOPOJHOM cpefe. JIyu cBeTa.
ToueuHbIl ICTOYHHUK CBeTa.

OTpakeHre cBeTa. 3aKOHBbI OTpakKeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
1710CKOM 3epkase. Cepuueckue 3epKasa.

[TpenomeHuve cBeta. 3aKOHbI TIpesioMIeHuUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
ripesiomsieHus1. OTHOCUTENTBHBIU TT0OKAa3aTe/b npeyioM/ieHrs. [ToCTOsTHCTBO 4acTOThI
CBeTa U COOTHOLIEHWE [JIMH BOJIH TpPU Iepexo/ie MOHOXPOMAaTHYeCKOro CBeTa
yepes rpaHUL]y pasziesa IByX ONTUYeCKUX CpeJ.

Xop nyueit B mpusMe. [Jucnepcusi cBeta. ClOXKHBIM cocTaB 0esioro cBeTa.
LBer.

[TonHoe BHyTpeHHee oTpakeHue. [IpefieNlbHBIM YroJl TOJHOTO BHYTPEHHETO
OTpa’KeHUsl.

Cobuparoiifue ¥ paccedBarolje JiMH3bl. ToHKas JimH3a. POKycHOe
paccTosiHWe U OITHYecKas CWia TOHKOW JIMH3bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOM C(epuuecKol JMH3bl OT €€ reOMeTpUU U OTHOCUTETbHOTO
TI0Ka3areJisi IpeIoM/IeHUSI.

dopMysia TOHKOM JIMH3bI. YBe/IMUeHue, 1aBaeMoe JIMH30U.

Xog Jsyya, MpOIIEALIero JWH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIaBHOU
orntuueckoi ocH. [locTpoeHue W300pa)KeHMM TOYKKM W OTpe3Ka TMpsSMON B
coOuparolKX ¥ pacCerBaOIIMX JIMH3aX U UX CUCTeMax.

Ontuueckue mipubopsl. Pa3pematoiijasi criocobHoCTh. ['/1a3 Kak onTrhyeckas
cucTema.

[Ipepensl NpUMEHMMOCTH FeOMEeTPUYECKOH OITHKH.

BonHoBass ontuka. WHTepdepeHimsi cBeTa. KorepeHTHble HCTOYHUKM.
YcioBusi HabmofieHWss MaKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTUHE OT [BYX KOTepeHTHbIX HWCTOYHUKOB. [Ipvmepsl K/1acCMYeCcKHUx
MHTep(epEeHLIMOHHBIX CXEM.

HOudpakiys cBeta. [IudpakiMoHHas pemiéTka. YCAoBUe HabmozeHus
[JIaBHBIX ~MakKCMMyMOB TIpU [aZleHWd MOHOXPOMAaTHUYeCKOro CBeTa Ha
IU(paKIMOHHYIO PEIETKY.

[Tonsipyzauus ceera.

TexHUUyecKre yCTPOMCTBA M TeXHOJOTUUeCKHe TMpOoLlecChl: OYKH, JIYIa,
repuckor, (oroarnmnapatr, MUKPOCKOI, MNPOEKL[MOHHBIM arrmnapaT, NpOCBeTIeHue
OINTUKH, BOJIOKOHHAsI ONTUKA, AU(PPAKI[MOHHAs PellfTKa.

demoncmpayuu.

3aKOHbI OTpakKeHUs CBeTa.



WccnenoBanue npeioMsieHrs CBeTa.

Habro/jeH1e Mo/THOT0 BHYTPeHHEer0 OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

NccnepoBanne Xoja CBETOBBIX IYYKOB uepe3  IJIOCKOIMApaie/ibHYHO
TJIaCTHUHY U TIPU3MY.

ViccnenoBaHue CBONCTB n300paykeHW B JTMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKora.

Habmonenue nnTepdepeHiiiy cBeTa.

HabJtro/jeHue [IBETOB TOHKUX TIJIEHOK.

Habmonenne gudpakiyu ceeTa.

N3yuenue 1UppakLMOHHOW PEIIETKY.

Habmtopenue audpakijuoHHOTO CITeKTpa.

HabsrojeHue grcrepcuu CBeTa.

HabsrojeHue monsipyu3aiiy CBeTa.

[IprMeHeHMe TTOSIPOUIOB [I/11 U3YUEeHUs] MeXaHUYeCKUX HalpsKeHUH.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

N3mepeHue riokasaressi rpeioM/IeHUs1 CTeK/1a.

WccnepnoBaHue 3aBUCMMOCTU (DOKYCHOTO pacCTOSIHUSI OT BelljecTBa (Ha
TIpUMepe XKUJKUX JIUH3).

N3mepeHre (POKYyCHOTO pPacCTOSTHUSI paCCEeUBAIOIIUX JIMH3.

[Tonyuenvie n306pa>keHrsI B CUCTEMe U3 IJIOCKOTO 3epKasia M JIMH3bI.

[Tonyuenvie n306pa>keHust B CUCTEMe U3 [IBYX JIUH3.

KoHcTpyrpoBaHue TeieCKOMMYeCcKnux CUCTEM.

Habmonenue audpakiyy, nHTepdepeHIvy 1 TI0/IsIpyU3aljuu CBeTa.

N3yyeHure nosisipusanyy CBeTa, OTPa)KEHHOTO OT ITIOBEPXHOCTH AW3/IeKTPHUKA.

N3yueHune uHTep@epeHLINU Jla3ePHOTO U3/TyueHUs Ha JBYX LessiX.

Habntopenne aucriepcu.

Habmtozenue u ucciiefoBanue AUGPaKI[MOHHOTO CIIEKTpa.

N3mepeHure JMHBI CBETOBOW BOJTHBI.

[TonyyeHue crieKTpa U3My4yeHUs CBETOAMO/A MPU MOMOIIM AU pPaKLMOHHOM
PeLIETKH.

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

['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLrabHOW TeOPUU OTHOCUTETBHOCTH.

[TpocTpaHCTBEHHO-BpEMEHHOM  WHTepBaj.  [IpeoOpa3oBanusi  JlopeHria.
YcnoBue TIpUUUHHOCTHU. (OTHOCUTE/NIBHOCTH OJHOBPEMEHHOCTU. 3aMejjieHue
BPeMeHU U COKpallleHue J/IUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

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



TexHUuyeckre YCTPOMCTBA U TEXHOJIOTUUECKHe TIPOLIeCChl: CIYTHUKOBbIE
TIPUEMHUKH, YCKOPUTE/N 3apsPKeHHBIX YaCTHL.

YueHnUecKuil 3KCTiepuMeHT, 1JabopaTopHbie paboThI, TPAKTUKYM.

OrnpeziesieHe UMIyJbCa W SHEPIUMM  PENSTUBUCTCKUX 4YacTul, (1o
dboTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUL] B MarHUTHOM T10J1€).

Pa3gen 7. KanToBas pusuka.

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

PaBHOBecHOe TeryioBoe u3jiyueHue (M3aydyeHre abCOMIOTHO UEPHOTO Terna).
3akoH cmenjeHus Buna. ['urnioresa [Ianka o KBaHTax.

@®OoTOHBI. DHEpPrus U UMIyIbC (OTOHA.

®otoapdekt. OnbiTel A. I'. CtosieToBa. 3akoHbl (hoTo3(deKTa. YpaBHeHHE
OuHIITeHa 111 poTos3ddekra. «KpacHas rpanuLa» GoTo3ddexra.

HNaBnenve cBeta (B 4YaCTHOCTW, [aBjieHWe CBeTa Ha abCOMIOTHO
TIOTJ/IOMIAONIYI0 M abCOJ/IIOTHO OTPaXKAloOIyl0 ITOBepPXHOCTh). OmbiTel I1. H.
JleGenena.

BonHoBele cBoiicTBa yactull. BosHel e Bporins. [ivHa BosHbl e Bpons u
pa3Mepbl 00/acTH JIOKAaJW3al[id [ABWXKYIIENWCs dYacTullbl. Koprycky/sipHo-
BOJTHOBOM Ayanu3Mm. [rdpakiusi 3/71eKTpPOHOB Ha KpUCTasLIax.

Cnenuduka nsMepeHud B MUKpomupe. COOTHOIIIEHUS] HeorpeJenéHHOCTen
[eiizeHbepra.

TexHuyeckre YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECChI: CIEKTPOMETD,
dotosieMeHT, GOTOAATUMK, TYHHEJIbHBIM MUKDOCKOM, COJIHeuHasi Oartapes,
CBETOAUO/.

demoncmpayuu.

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

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKTa.

WccnepnoBaHne  3aBUCMMOCTHA  COMPOTHMBJIEHHSI  MOJYNPOBOJHUKOB — OT
OCBEII[éHHOCTH.

Caetoauof.

ConHeuHast 6aTapest.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

WccnenoBanue oropesucTopa.

N3mepenue noctosiHHOM [11aHKa Ha 0CcHOBe uccieioBaHus (hoTorddekra.

WccnenoBanne 3aBUCMMOCTH CHJTBI TOKA Yepe3 CBeTOAUO/, OT HaMPsKeHUS.

Tema 2. Dusuka amoma.

OneITEl IO WCCAE[0OBAaHUIO CTpOeHWs1 aTtoma. [liaHeTapHasi mozenb aToma
Pesepdoppa.

[Toctynatel bopa. M3nyueHue u nor/oiieHre (GOTOHOB IpHU Tlepexo/ie aToMa
C OJJHOTO YPOBHS$I SHEPTHHU Ha JPYTOU.



Buppl criektpoB. CrieKTp YPOBHeM 3HEpruu atoMa BOJ0poJa.

CrioHTaHHOe U BBIHYXK/€HHOe 13/lyueHue cBeta. Jlasep.

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

demoHncmpayuu.

Mopens omnbita Pesepdopza.

Habsto/ieHue iHeuaThIX CrIeKTPOB.

Y CTpONCTBO M elCTBUE CUETUYMKA MOHU3UPYIOLUX YaCTHLI.

OrnipefienieHye AJIMHBI BOJIHBI JIA3€PHOTO U3/TyUeHUS.

YueHuuecKuti 3KcnepumeHm, /1adopamopHble padbombl, NPAKMUKYM.

HabsroieHue iMHeYaToro crexkTpa.

VccnepmoBaHue crieKTpa pa3pekXeHHOr0 aTOMapHOI'O BOJOPOJA Y U3MepeHHe
noctositHHOM Puabepra.

Tema 3. @u3uka amomHO20 0pa u 31eMeHMapHbIX Yacmuy,.

HyxknonHas mozens sifpa ['eiizenOepra—lBaHeHko. 3apsij sjpa. MaccoBoe
yuio sapa. V3otomel.

PagyioakTBHOCTE. Asbda-pacmnaz. OJIeKTPOHHBI U TIO3UTPOHHBIM OeTa-
pacnaj. ['amma-usnyuenue.

3aKOH pa/JIMOaKTUBHOrO pacraja. PajdoakThBHBIE W30TOMNBI B MPUPOJE.
CBOWCTBa WOHU3UPYIOLEro W3/1ydyeHUs. BiusHue paJy0akTMBHOCTM Ha >KUBBIE
opraHusMmbl. EcTecTBeHHbIN (POH H3nydyeHus. [Jo3uMeTpusi.

OHeprus CBsi3U HYKJIOHOB B sifipe. nepHble cubl. [ledeKT Macchl sijjpa.

SlnepHbie peakiuu. [JeneHue U cuHTe3 sifiep. fnepHbie peakTophbl. [IpobieMbl
yIpaB/sieMOro TEePMOSIZIEPHOTO CHHTe3a. OJKOJOrMYecKye acrieKTbl pPa3BUTHSA
sIePHOM SHEPreTUKU.

MeTto/p! perucTpanyy U UCC/IeJOBaHUS 31eMeHTapHbIX YaCTHLI.

dyH/aMeHTa/IbHble B3aMMOJEUCTBUS. bapuOHbI, Me30Hbl U JIENTOHBI.
[IpencraBnenne o CtangapTHOM Moziend. KBapK-T/it0OHHast MOZieJib a/pOHOB.

®du3uka 3a npegenamu CrtaHAapTHOU Mozenu. TéMHas mMarepus M TEMHast
SHeprus.

EnuHCTBO u3rueckor KapTUHBI MUPA.

TexHUUeCcKre yCTPOMCTBA M TeXHOJIOTUUeCKHe TIPOLeCChl: 03UMeTp, Kamepa
BuibcoHa, SepHBIE peakTop, TEePMOsIepHbIM peakTop, aToMHas 6omo0a,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuli 3KcnepumeHm, 1abopamopHbie pabombl, NPAKMUKYM.

VccnenoBaHue TpeKOB YacCTHL] (110 TOTOBBIM (poTOrpadusim).

WccnepnoBaHue paijuoakTUBHOTO (DOHA C UCTIO/Ib30BAaHUEM /I03UMETPa.

V3yyeHue miorsoieHus 6eTa-uacTHL] a/TFOMAHKEM.

Pa3pen 8. DiieMeHTHI aCTPOHOMMH U aCTPO(PHU3NKH.



OTarbl pa3BUTHS aCTPOHOMUM. [IpuK/IajHOe U MUPOBO33pEeHUECKOe 3HaUeHne
acTpoHoMuH. [IpUMEHMMOCTh 3aKOHOB (HU3MKU [Jid OOBSICHEHUs TIPUPO/IBI
KOCMUYeCKUX 00bEeKTOB.

MeToabpl aCTPOHOMUUECKUX UCCIeqoBaHUM. (CoOBpeMeHHble ONTUYeCcKHe
TesIeCKOMbl, PaIM0Te/IeCKOTbI, BHeaTMOC(hepHasi aCTPOHOMUSI.

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

CoJiHeuHasi cucrema.

Connue. CosiHeyHasi akTUBHOCTb. VIcTouHMK 5Heprun CoJiHLa U 3BE3,.

3BE3/1bl, UX OCHOBHbIE XapaKTepPUCTHKU. JlnarpaMma «CrieKTpaibHbIA K1acc —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3/] TJIaBHOW MOCJ/Ie/IOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3B631. CoBpeMeHHbIe Tpe/iCTaB/IeHHs O MPOUCXOXXIEeHUHU U 3BoyroLud CoHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hama [Nanaktvka. IlosnoxkeHuve u gBvkeHue ComHIlA B
lNanaktuke. Turmbl ranakTuk. PaguoranakTikyi U KBa3apbl. UépHbIe [IbIPbI B i/Ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akon Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MaciirabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHabie Tpo6/ieMbl aCTPOHOMUH.

YueHuuecKkue Hab/1100eHUs1.

Habmtopenusi 3Bé3HOr0 Heba HEBOOPY)XEHHBIM T71a30M C UCIO/Ib30BaHUEM
KOMITBIOTEPHBIX MMPUIOXKEHWH [I7Isi OTipeiesieHHsl TOI0KeHUs] HebOeCHbIX 00BEKTOB
Ha KOHKDETHYHO [aTy: OCHOBHble c03Be3/iusd CeBepHOro TMOMyLIapyus U SIPKUe
3BE3/IbI.

Habmtopmenusi B Teseckomn JIyHbI, TIaHeT, TyMaHHOCTeH | 3BE3/HBIX
CKOTLJIEHUU.

dusnvecKuy NpPakTUKYyM.

Crioco6pbl n3MepeHUs: pU3NUeCKUX BeTMUMH C MCIO/b30BaHUEM aHA/I0rOBbIX
Y 1IU(PPOBLIX U3MepUTEeNbHBIX TPUOOPOB U KOMITbIOTEPHBIX [JaTUYMKOBLIX CHUCTEM.
ABCOIOTHBIE ¥ OTHOCHTE/bHBIE TTOTPEITHOCTH U3MepeHul (GU3NUecKuX BeTMUrH.
OLueHKa rpaHUL] MOTPeLIHOCTEMN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHWUU, WCCAeJOBaHUM  3aBUCUMOCTEU
bu3nueckux BeIWMYMH, TIPOBEepKa TIPe/JI0’KeHHbIX Turore3 (BbIOOp U3 pabor,
OMMCaHHbIX B  TeMaTMUYeCKUX  pasfenax «YUeHWUeCKUd  SKCIIepUMEHT,
nabopaTopHble pabOThI, MIPAKTHKYM» ).

O0o0miaroiee MOBTOPEeHHUE.



O06o0611ieHre ¥ crCTeMaTH3al[|sl COZlep>KaHUsI pa3fiesioB Kypca «MexaHHKa»,
«MornekynsipHasi (pv3UKa U TepMOJUHAMUKa», «eKTpoAnHaMuKay», «Konebanus
U BOMHbI», «OCHOBBI CIlELMaJbHOM TEOpUUM OTHOCUTEBbHOCTH», «KBaHTOBas
¢du3rKa», «D/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKI».

Ponb u3Mku W acCTpOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCKOH,
COLIMA/IbHOM U 3TMYeCKOU cdepax JesiTelbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMMM B COBPEMEHHOM HAay4YHOW KapTHMHE MUPA, 3HaueHHe OMUCATe/IbHOM,
CUCTeMaTU3UpYHOLel,  OOBSCHUTENBPHOW W TIPOTHOCTUYECKOM  (pyHKUUN
dbu3rueckoi Teopuu, poJib hU3NUeCcKoi Teopuu B (HOPMHUPOBAHUU TIpe/iCTaB/IeHUM
0 (usmueckoll KapTUHe MHpa, MecTo (pu3nuecKoi KapTUHBI MUpa B OOIIeM psay
COBpEMEHHBIX eCTeCTBEHHO-HAayYHbIX MPe/ICTaB/IeHUH O PUPO/JIE.

MexnipesMeTHbIe CBA3M.

N3yuenne Kypca ¢usuku yrayonéaHoro ypoBHss B 11 Kiacce
OCYLLECTBJISIETCSI C YUETOM COJepKaTe/bHbIX MeXIIpeJIMETHBIX CBSI3el C KypcaMu
MaTeMaTUKH, OM0J/I0OTHH, XUMHUH, reorpaduu U TeXHOJIOTUH.

MesicnpeomemHble noHsAMuUsA, C8513aHHbIE C U3yYeHUeM Memo008 HaAy4HO020
NO3HAaHUs1: siBieHWe, Hay4Hbil (DakT, rurnoTesa, ¢u3uueckasi BeJMUMHA, 3aKOH,
Teopusi, Hab/rO/ieHHe, SKCIIepUMEeHT, MOJe/TMpOBaHue, MOJe/b, W3MepeHue,
TIOTPEITHOCTH W3MepPeHU, U3MepUTe/ibHbIe TpUbopsI, I poBasi 1abopaTtopusi.

Mamemamuka: pelieHre CUCTeMbl YpaBHeHWW. TpUroHOMeTpuUYecKre
GyHKUMW: CUHYC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUeCKOoe
TOXX/]eCTBO. BeKTOpbl M MX MPOEKLMU Ha OCA KOOPAMUHAT, C/I0)KeHUe BEKTODOB.
[Tpou3BogHble 37emMeHTapHbIX (QyHKUMNA. [Ipu3Haku MoJ00HsT TPEyro/bHUKOB,
oripe/iesieHue TIIOMIA U TVIOCKUX GUryp u o6béma TeJt.

Buonozus: >reKTpuueckue SIBJIeHUs B >KMBOW TMpHUPOZe, KosieOaTesbHbIe
JBIKEHHSI B JKUBOW TMpHUPOJe, SKOJOTUYECKHWe PUCKU TpUA TPOU3BOJCTBE
3JIEKTPOSHEPTHH,  SJIEKTPOMarHUTHOE  3arpsi3HeHHWe  OKpY’Karollled  Cpejibl,
y/IbTPa3ByKOBasi [MarHOCTUKa B MeJULMHEe, ONTHYeCKue SBJIeHUS B >KUBOU
TIpupoze.

Xumus: cTpoeHre aTOMOB U MOJIEKY/I, KpUCTa//TUUYeCcKasi CTPYKTypa TBEDP/bIX
TeJ, MeXaHU3Mbl 00pa30BaHHsl KpPUCTA/VIMUeCKOW peIIeéTKH, CreKTpaabHbIN
aHaJIu3.

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

TexHon02usn: TIpUMEHEHWE TIOCTOSSHHBIX MAarHUTOB, 5JIEKTPOMarHUTOB,
3/IeKTpO/iIBUraTe/ib SIKoOU, reHepaTop MepeMeHHOr0 TOKa, WHAYKIMOHHas Tieub,
JIMHUM 3JIeKTporepe/iay, 37eKTPo/IBUraTeslb, pafap, paJuoNpuéMHUK, TeleBU30p,
aHteHHa, TenedoH, CBY-reub, yAbTpa3ByKoOBasi [AWarHOCTMKA B TeXHUKe,



TIPOEKIIMOHHBIN arrapaT, BOJIOKOHHAs OTNTHKA, CO/THeuHasi 6aTapesi, CITyTHUKOBBIE
TIPUEMHUKY, si[lepHasi SHEpreTHUKa U 9KOJIOTUYeCKre acTieKThl e€ pa3BUTHSI.



I[INTAHAPYEMBIE PE3YJIbTATBI OCBOEHHMSA I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE
PE3YJIbTATHI

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOeHUs ydeOHOro ripeaMera «Du3nKa»
JOJDKHBI OTpaXkaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIIMXCsl PYKOBO/ICTBOBAThCS
c(hOpMHUPDOBaHHOM BHYTPEHHeW TMO3UL[Med JUYHOCTH, CUCTEMOM I1[€HHOCTHBIX
OpHEeHTALUM, TIO3UTHUBHBIX BHYTPEHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHUHCKOTO OOIIlecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JeATe/JIbHOCTH B TpOLIeCCe peasr3aljii OCHOBHBIX HarpaBeHUU
BOCITUTaTeTbHOU JIesiTeTbHOCTU, B TOM YMCJIe B YaCTH:

rPakJaHCKOr0 BOCITUTAHUSA:

e choOpMHpPOBAHHOCTb TpPaXKAAHCKOW mo3uluu  obydaroijerocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'0 UieHa POCCUICKOro 00I1[eCTBa;

e TMPUHATHE TPAAMIMOHHBLIX OOIIjeUueloBeUeCKUX TyYMaHUCTUUECKUX M
JIeMOKpaTUUeCK1X 1leHHOCTel;

e TOTOBHOCTb BECTH COBMECTHYIO [IeATeJIbHOCTh B UHTepecax IpPaXkKJaHCKOT0
oOmjecTBa, y4yacTBOBaTb B CaMOYIIpaBAeHWHM B 00Opa3oBaTe/bHOMU
opraHu3aliuu;

e YyMeHUe B3aUMO/JIeHiCTBOBaTb C  COLMAJbHBIMM  WHCTUTYTaMU B
COOTBETCTBUM C UX QYHKLIUSIMU U Ha3HAUeHUEM;

e TOTOBHOCTb K T'YMaHWTapHOW U BOJIOHTEPCKOU JesITeTbHOCTH.

MaTPUOTHUYECKOT'0 BOCTIMTAHMS:

e C(OpMHUPOBAHHOCTh POCCHUUCKOU rpakZjaHCKOH WJIeHTUYHOCTY,
NaTpUOTH3Ma;

e [IEHHOCTHOE OTHOIIEeHWe K TOCy/JapCTBEHHbIM CUMBOJIAM, JOCTHXKEHUSIM
POCCHUICKHX YUEHBIX B 00/1aCTH PU3UKN U TEXHHUKE.

AyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHMUS;

e CIIOCOOHOCTb OLIeHWBAaTh CUTYAl[MI0 W TIPUHMMAaTh OCO3HAHHBIE pelleHwUs,
OpHEHTHPYSICh Ha MOpaJbHO-HPaBCTBEHHbIE HOPMbI M I1[€HHOCTH, B TOM
yucsie B JleATe/TbHOCTU YUEHOTO;

e 0OCO3HaHWe JIMYHOTO BK/IaZia B IOCTPOEHHe YCTOMUMBOTO OyyIiiero.

3CTeTUYeCKOro BOCIIUTAHUSA:

e OSCTeTUUECKOe OTHOIIleHWe K MHUPY, BK/IIOUas 3CTeTUKY HayuHOTO
TBOPUECTBa, MPUCYIiero (PU3nueckoil Hayke.

TPY/A0BOT'0 BOCIMTAHUS:



WHTepecC K pa3nuHbIM cepam mpodeccoHaIbHON AeATebHOCTH, B TOM
yucje CBSI3aHHBIM C (U3UKOM W TEXHUKOM, YMEHHe COBEpIIaTh
0CO3HAHHBIM BRIOOp Oyayiieid nmpodeccry ¥ pealru30BbIBATL COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B
obstacT¥ PU3MKKM Ha MIPOTSHKEHUU BCEH YKU3HHU.

3KO0J/IOr'N4YeCKOoro BoClinTaHus:

c(OPMUPOBAHHOCTb JKOJIOTUUYECKOM KYJIbTYPbl, 0CO3HaHUE TJI00abHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWe W OCYILEeCTB/IEHWE [EeUCTBUM B OKpY’Karollel cpeje Ha
OCHOBe 3HaHWUs 1]e/lel yCTOMYMBOIO pPa3BUTHS Ue/ioBeueCTBa;

pacliMpeHue OmbITa [eITeJbHOCTH SKOJIOTMYeCKOW HamnpaBJeHHOCTH Ha
OCHOBe UMeOIIUXCs 3HaHUM 10 (pU3uKe.

EHHOCTH HAYYHOI'O0 MO3HAHUA:

c(hOpMHUPOBAHHOCTb MMPOBO33PEHUSsI, COOTBETCTBYIOILIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKOM HAyKU;

OCO3HaHWe 1[eHHOCTU HAyUHOM JesiTelbHOCTH, FOTOBHOCTh B Tpoljecce
V3yuyeHus1 (PU3MKM OCYLIECTB/SATh TPOEKTHYID U UCC/Iel0oBaTelbCKYI0
JlesATe/IbHOCTh UHAWBH/Iya/lbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Bba3oBble jioruyeckue AefCcTBUS:

CaMOCTOATe/TbHO (D OpMY/IMpOBaTh U aKTyaJU3upoBaTh IpoOsemy,
paccmaTpuBaTh e€é BCeCTOPOHHE;

ornpejensTh Lied AesiTebHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUM UX
JOCTV)KEHUSI;

BLISIBJIAITb  3aKOHOMEDHOCTHM M TPOTHUBOpeuUrss B pacCMaTpUBaeMbIX
(bur3UUeCcKuX sIBIeHUSIX;

pa3pabaThiBaTh MJIaH pelleHus Mpob/ieMbl C YUETOM aHa/IM3a UMEFOIXCS
MaTepuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCUTb KODDEKTHBBI B [IeSiTeJIbHOCTb, OI[eHUBaTb COOTBETCTBUE
pe3y/bTaToB 1ie/isiM, OLleHUBaTh PUCKU TIOC/Ie[ICTBUM JiesiTeTbHOCTH;
KOODAWHUPOBaTh U BBIMOMHATH paboTy B  YCAOBUSX peabHOrO,
BHUPTYa/bHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMOZEUCTBYS;

pa3BUBaTh KpeaTUBHOE MbIIIIJIeHUe MPY PellleHUU )KU3HeHHbBIX TTPo0ieM.

Ba3oBble HCC/Iei0BaTe/TbCKHE IeHCTBHS:

B/Ia/IeTh HayUYHOW TepMHHOJIOTHEH, K/IFOUeBbIMUA MOHSATHUSIMH U MeTO/laMHt
(dbu3rMueCcKol HayKu;



B/a/ileTh ~ HaBbIKaMM  y4yeOHO-MCC/IeIOBaTeIbCKOM U TIPOEKTHOM
JesTenbHOCTU B 007acTé (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITeJIbHOMY TIOMCKY MeTOZOB pelleHusl 3ajady (PU3nUecKoro
coZilep>KaHusl, NIPUMEHEeHUI0 Pa3/IMYHbIX MeTOJ0B MO3HAHUS;

B/3/leTb BUJAMU JeSITeJIbHOCTU IO TIOJYyUEHUI0 HOBOTO 3HaHMS, €ro
WHTepIrpeTaLyy, mpeobpa3oBaHUI0 U IPUMEHEHUIO B Pa3/IMUHbIX YueOHBIX
CUTyalusiX, B TOM YHCJ/ie TPU CO3[aHMU y4yeOHBIX MPOEKTOB B obsacTu
((NZEIZIS

BbISIB/ISITH NIPUYMHHO-C/IE[CTBEHHbIe CBSI3W W aKTyaJU3upoOBaTh 3ajauy,
BbIIBUTraTb TUIOTe3y eé pelleHus, HaxOAUTb AapryMeHThbl /sl
Jl0Ka3are/ibCTBa CBOUX yTBEP)K[EHWH, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelleHus;

aHa/IM3UpOBaTh I[IOJIyYeHHble B XOJe peLleHusl 3aZiaud pe3y/IbTaThl,
KPUTHYECKU OL[eHUBAaTh UX 0CTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX yCJIOBUSAX;

cTaBUTh M (OPMYIMpPOBaTh COOCTBeHHbIe 3ajaud B 00Opa3oBaTebHOM
JesITe/IbHOCTH, B TOM UMCJIe TIPU U3Y4YeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBbIM CUTYaLUsIM, OLIeHUBaTh IPUOOPETEHHBIN OIIbIT;
yMeTb TIepeHOCUTh 3HaHus TI0 ¢uU3MKe B TIPAaKTUUeCKyr 00/acTb
JKU3HeleATe/IbHOCTH;

yMeTb UHTeTPUPOBaTh 3HAHKS U3 Pa3HbIX MpeJMeTHBIX 0b/acTel;
BbI/IBUTaTh HOBbIE UJleH, Mpe/jlaraTb OPUTrMHA/IbHBIE TOAXO0/bI U PelleHus;
CTaBUTH MPOO/IEMBI U 3a/lauy, [JOMYCKAaOIl1e albTepHaTUBHbIE PelleHMUs .

Pabora c undopmanmeii:

B/a/leTh HaBbIKaMU TOJIyueHusi nHpopMaLuu (U3NUeCKOro COZAeprKaHUs
Y3 VCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYLLeCTB/ATh IOMCK,
aHa/Ju3, CACTeMaTH3alMi0 U WHTepnpeTalyi0 HWH(OpMaLyy pa3/dyHbIX
BU/IOB M ()OPM Tpe/iCTaB/IeHHUS;

OLIeHMBATh JJOCTOBEPHOCTh UH(OPMaLIUY;

VCTIO/Ib30BaTh  CpefCcTBa HH(OPMALMOHHBIX M KOMMYHMKALJMOHHBIX
TEXHOJIOTUA B  PpeLIeHWHM KOTHUTUBHBIX, KOMMYHUKaTUBHBIX U
OpraHu3al[MOHHBIX 3aZiau ¢ coOmoeHneM TpebOBaHU 3PrOHOMUKH,
TeXHUKU 0e301MacHOCTU, TUTHeHbl, pecypcocbepe)keHUs], TPAaBOBBIX U
3TUYeCKUX HOPM, HOPM HMH(OpMaLMOHHOM 6e30MacHOCTY;

CO3/iaBaTh TEKCTbI (PU3UUECKOr0 COZIepKaHWsl B pa3/iMuHbIX (hopmarax C
yuéTOM Ha3HaueHUsi WHGOpPMAMX U 1ieJieBOW ayAWTOpPUM, BbIOMpast
OINTHMMasbHYIO (POPMY Tpe/CTaBIeHUs U BU3yaIU3aliu.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUSA:



OCyIleCTB/ISAITH OOIleHWe Ha ypokKax GU3MKM YW BO BHEYPOUHOU
JesiTeNTIbHOCTY;

pacrio3HaBaThb TPeAINOChUIKM KOH(UIMKTHBIX CUTyalluki UM CMsr4aTh
KOH(JIVKTBI;

pa3BEpPHYTO U JIOTUUHO M3/laraTh CBOK TOUKY 3pPEHMs C WCII0/Ib30BaHUEM
SI3bIKOBBIX CPE/ICTB;

NMOHMMaTb W WCIO/Jb30BaTh  [pPEUMMyIlecTBa  KOMaHJAHOU U
WHAVBHU/IyabHON paboThI;

BbIOMpAaTh TEMAaTUKy M MEeTO[bl COBMECTHBIX AEeWCTBUN C YUETOM OOIIMUX
VHTEPEeCOB U BO3MOKHOCTEHN Ka)KJ0ro uieHa KOJIJIEKTHUBaA;

NPUHUMAaTh Le/IM COBMECTHOW [esiTeJlbHOCTH, OpraHyW30BbIBATH U
KOODJIMHHPOBAaTb JeWCTBUSI MO €8 [OCTY)KEHUIO: COCTaB/IATh IUIaH
JeHCTBUM, pacTipeie/isiTb POJIA C YUYETOM MHEHHH y4aCTHUKOB, 00CY>K/1aTh
pe3yJibTaTbl COBMECTHOM paboThI;

OLIeHMBaTh KaueCTBO CBOEro BK/aJa W KaK[Or0 ydyaCTHHMKA KOMaHJbl B
0011t pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTh HOBbIE TPOEKTHI, OLIEHWBaTh WAEeU C TO3ULMU HOBU3HBI,
OpUTMHAIbHOCTH, TTPAKTUYECKON 3HAYMMOCTH;

OCYLLECTB/ISITh MO3UTUBHOE CTpaTerMueckoe IIOBeJieHWe B pa3/InYHbIX
CUTyallUsiX, TIPOSIBASATH  TBOPUECTBO U  BooOpakeHue,  ObITh
VHULIUAaTUBHBIM.

Pery/iaTHUBHBIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILeCTBJ/IATh ~ [T03HABATE/IbHYIO  [J1eSiTe/IbHOCTb B
obnmacti ¢GU3NKKM U aCTPOHOMUMU, BBISB/ISATH TPOO/IEMbI, CTaBUTh U
dbopMypoBaTh COGCTBEHHBIE 3a/1aul;

CaMOCTOSITe/TbHO COCTaBJIATh TJIaH PellleHUs paCUETHBIX U KaueCTBEeHHbIX
3ajlay, TUIaH BBITTOJIHEHUST TIPAKTUUECKOW pabOThl C YUETOM MMEROIIUXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPe/IIOUTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaL[UsIM;

paclMpsiTb ~paMKM  yuyeOHOro TmpejMeTa Ha OCHOBe  JIMUHBIX
TIpeNIOYTeHNH;

JleflaTh OCO3HAHHBIM BBIOOp, ApryMeHTHpPOBaTb ero, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PelleHHE;

OLleHUBaTh TIPUOOPETEHHBIN OTIBIT;

criocoO6cTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBJIEHHIO SPYAULIMM B 00s1aCcTH
(GH3MKH, TIOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHBIA W KYJ/IbTYPHBINA
YPOBEHb.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM UHTE//IEKT:



[laBaTh OLIeHKY HOBBbIM CUTYaL[1sIM, BHOCUTb KOPPEKTUBBI B [eSITE/IbHOCTD,
OLIeHMBAaTb COOTBETCTBUE Pe3y/bTaTOB LeJIsIM;

BJaZIeTh HaBbIKaMU T[I03HAaBaTelbHOU pedieKCMd KaK OCO3HaHUS
COBepLIAaeMbIX J€MCTBUM M MbBICIUTE/BHBIX MMPOLIECCOB, UX Pe3y/bTaTOB U
OCHOBAHUM;

WCMO/b30BaTh MpUéMbl pedieKCUd [T OLeHKM CUTyaluM, BblOopa
BEPHOT0 PeLLeHHs;

yMeThb OL€eHMBaTb DUCKA M CBOEBPEMEHHO MNPUHUMAaTh pelleHusl M0 X
CHWKEHHUIO;

NIPUHMMAaTh MOTHBBI U apryMeHTbl [JpPYruMX IPU aHaau3e pe3y/bTaToB
JesiTeNIbHOCTH;

TIPUHUMATD Cebsl, TOHUMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NPUHMMAaTh MOTHBBI U apryMeHTbl JPYTMX IPU aHaau3e pe3y/bTaToOB
[esITe/IbHOCTY;

TpU3HaBaTh CBOE TIPABO U MPaBO /IPYTUX Ha OLLIMOKHU.

B mporjecce moCTW)KeHUsI JIMYHOCTHBIX pe3y/IbTaTOB OCBOEHHWs TPOTPaMMbI TI0
bu3MKe [ YpOBHSA CpeAHero oOmero o0pa3oBaHusA Y O0yYaroI[HUXCs

COBepIIIeHCTBYeTCS 9MOL[MOHATbHBIN VHTEeJI/IEKT, TIpe/IToJIararoIiuii
c(hOpMHPOBAHHOCTb:
e (CaMOCO3HaHWs,  BK/IOUAIOIIEr0  CIIOCOOHOCTb ~ TIOHUMATb  CBO@

IMOL[MOHA/ILHOe COCTOSTHHE, BUJIeTh HallpaB/IeHUs Pa3BUTHSI COOCTBEeHHOM
9MOLIMOHAILHOM cepbl, ObITH YBEPEHHBIM B cebe;

camopery/iMpoBaHUsl, BK/IIOUAIOIEr0 CaMOKOHTPOJIb, yMeHUe MPUHHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBeJieHWe, CTIIOCOOHOCTh a/lalTUPOBATbCA K
IMOLIMOHA/ILHBIM U3MEHEHUSIM U TIPOSIB/ISITh TUOKOCTh, ObITh OTKPBITHIM
HOBOMY;

BHYTPEHHe MOTMBAaLMW, BK/IIOUAIOLLel CTPeMJIEHHE K JOCTYIKEHUIO LeN
U yCIiexy, ONTUMHU3M, UHULIMAaTUBHOCTb, YMeHUe /1eCTBOBaTh, UCXO/s U3
CBOUX BO3MOXXHOCTEU;

IMIATUM, BK/IIOUAKOL[el CMOCOOHOCTh TIOHMMAaTh  SMOILMOHATbHOE
COCTOSIHWE [pPYTUX, YUWUThIBaTh €ro TIpU OCYIeCTB/IeHUM 0O0lieHus,
CMOCOOHOCTE K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANbHBIX  HABBIKOB, BKJIIOUAIOIIUMX CIOCOOHOCTH  BBICTpaWBaTh
OTHOILIEHHSI C J[PYTUMHU JIFOAbMH, 3a00TUTBHCS, TIPOSIB/IATE WHTEpPeC |
pa3speliaTb KOHQIUKTHI.

IMTPEAMETHBIE PE3YJIBTATHI



K konily obyuenuss B 10 k1acce TipeMeTHbIe pe3yJ/bTaThl Ha yI/iybaéHHOM
yYPOBHE /I0/KHBI OTpakaTh CPOPMUPOBAHHOCTD y 00YyYarOIIUXCSl YMEHHUM:

MOHMMAaTh pOJib  (U3UKA B  SKOHOMUUECKOH, TeXHOJIOTMUYEeCKOU,
5KOJIOTUYECKOW, COLMaJbHOM W 3THYEeCKOW cdepax JesTeJbHOCTH
yesioBeKa, POJib U MeCTO (PM3UKK B COBPEMEHHOW HayuHOM KapTUHe MUDa,
3HaueHHWe OIMCaTebHOM, CHUCTEeMaTHU3UPYIOIel, OOBICHUTE/NLHON U
MPOTHOCTUYECKOW ~ (PYHKLMM  (U3MYECKOM TeopuM —  MeXaHHUKH,
MOJIEKYJIIPHOU (PM3WKM U TePMOJWHAMHKH, PO/ib (PU3UUECKOW TeOpHH B
dhopMHpOBaHUH Tpe/ICTaBeHUH 0 pHU3MUeCcKOl KapThHe MUPa;

pa3uyaTth yCJIOBUS TPHUMEHHMMOCTHM Mojejerd (U3Nueckux Ten U
TpolleccoB (siBJieHWI): WHepIMalbHas CHUCTeMa OTCYéTa, abCOIOTHO
TBEpZIOE Te0, MarepuajbHasi TOYKA, PaBHOYCKODEHHOe [BW)KeHUe,
cBOOOAHOE TmajeHue, abCOMIOTHO ympyras aedopmaiys, abCOJIOTHO
yrpyroe v abCOJ/IFOTHO HEYTIPYroe CTOJIKHOBEHHs, MO/Ie/TH Ta3a, KUAKOCTU
Y TBEPAOro (KpUCTa/JIMUYEeCcKOro) Tesa, UeaabHbIM Ta3, TOUEUYHBIA 3aps/,
OZIHOPOJHOE 3/IeKTPUYECKOe M0JIe;

pa3nuuaTh yC/IOBUS (TpaHUIlbl, 00/1aCTH) MPUMEHHUMOCTHA (PU3NUEeCKUX
3aKOHOB, TIOHMMAaTh BceoOIuii xapakTep (yHAaMeHTalbHbIX 3aKOHOB U
OrpaHUYeHHOCTb MCII0/Ib30BaHUsI YAaCTHBIX 3aKOHOB;

aHa/IM3UPOBaTh U OOBSICHATH MeXaHWUeCKrWe TIpOLlecChl U SIBJIEHUS,
WCTI0/1b3YysI OCHOBHbIE TI0JIOXKEHUsI Y 3aKOHbI MeXaHUKU (OTHOCUTEebHOCTh
MeXaHWYeCcKoro ABWXeHUs, (GOpMy/bl KMHEMaTUKU PaBHOYCKOPEHHOIO
JBWDKeHUs], TipeoOpa3oBaHusi ['anusiess AJii CKOPOCTU U TepeMellleHus],
3akOHbl HBIOTOHA, TIPUHLMIT OTHOCUTeNBLHOCTM ['anunes, 3aKOH
BCEMUPHOT'0 TATOTEeHUs], 3aKOHbI COXPaHEHUsI UMITy/IbCa U MeXaHUUeCKOu
SHEepPrUH, CBs3b PabOTHI CWIbI C MU3MeHEHHWeM MeXaHW4eCKOW SHepruw,
yCJIOBUSL paBHOBECHs TBEpPAOro Teja), NPU STOM HCIOIb30BaTh
MaTeMaTh4yecKoe  BbIpakKeHHe 3aKOHOB, yKa3blBaTb  yCJIOBUSA
TIPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB: TIpeoOpa3oBaHuii ['anmuies, BTOporo
U TpeTbero 3akKoHOB HBIOTOHA, 3aKOHOB COXpaHeHUs WMIYJbCa WU
MeXaHWYeCKOW SHepruM, 3aKOHa BCEMUPHOTO TATOTEHUSsI;

aHaJIM3UPOBaTh U OOBSICHATH TEIIOBbIE MPOLIECCHI U SIBJIEHUS], UCTIO/b3YS
ocHOBHbIe TmI0/I0KeHHUsT MKT u 3akoHBI MOMEKY/ISpHOW (U3UKKA U
TePMO/JJMHaMUKK (CBsA3b [laB/ieHUsI W/eaJbHOTO ras3a Co CpejHeun
KWHETUYeCKOW SHeprued TeryIoBOTO JBW)KEHUSI M KOHLIeHTpalell ero
MOJIeKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHe KUHeTUUeCKOU
JHepruel TeryioBOro ABWKEHUSI ero YaCTUll, CBSI3b JaBJeHUs U/leaIbHOTO
raza C KOHL[eHTpalMel MOJIeKYJl W €ero TemIlepaTypOH, YypaBHEHHe
MenpeneeBa—KnaneiipoHa, mnepBbld 3aKOH TEPMOJWHAMHUKH, 3aKOH



COXpaHeHUs] SHePruM B TEIUIOBBIX MpOLeccax), MPU 3TOM MCII0/Ib30BaTh
MareMaTuyeckoe BbIpa)KeHue 3aKOHOB, YKa3bIBaThb yC/I0BUS
TIPUMEHUMOCTH YpaBHeHUsI MeHzeneeBa—KianenpoHa;

aHA/IM3UPOBaTh U OOBSICHATH 2JIEKTPUUECKHe SIBJIEHHUS, WCIOb3ys
OCHOBHBIE TIOJIO’KEHUS] M 3aKOHBI 3JIEKTPOJVHAMUKM (3aKOH COXPaHEHUs!
3JIeKTPUYECKOro 3apsja, 3aK0H KynoHa, MOTeHLMa/IbHOCTh
3/1IeKTPOCTaTUUYECKOr0 TI0Ji, TIPUHLUII CYIepPro3UL[AU JIeKTPUUEeCKUX
roJjieu, TIpyU 3TOM yKa3bIBasi YCJOBUS MPUMEHMMOCTU 3akoHa KyJsioHa, a
TakXKe IpaKTUUeCKHW BaKHble COOTHOLIEHWs: 3aKOHbl Oma Jjisi ydacTKa
Lend M U1 3aMKHYTOM SJIeKTPUUeCKOM Lenu, 3akoH [Dxoyns—/leHua,
nipaBuia Kupxrodga, 3akonsl @apajest A1 3/1eKTP0oJIn3a);

ONMCHIBaTh (PU3MUeCKue TIPOLIeCChl U SBJEHUS, WCIO/b3ys BEeJIUUUHBI:
riepemelljeHle, CKOPOCTb, YCKOpeHUe, UMITYJIbC Tejla U CUCTeMbI TeJl, CUJIa,
MOMEHT CW/bl, JaBjleHue, TIIOTeHL|MajJibHasl »JHeprusi, KUHeThuecKas
JHeprusi, MexaHudeckasi SHeprus, paboTra CHUbl, 1[eHTPOCTPEMHUTEeIbHOe
YCKOpeHUe, Cujla TsSKeCTH, Cula YIPYrocTH, Cujla TPeHHWs, MOILLHOCTS,
Heprusi B3aUMOJENUCTBUsA Tefma C 3emiéli BOMM3M €€ TIOBEpXHOCTH,
SHeprusi ynpyrod zgedopMaliiv TMPY>XWHbI, KOJUUECTBO TeIJIOTHI,
abcosroTHasE TeMriepaTypa Tesa, paboTta B TepMOAWHAMHKe, BHYTPeHHSS
SHeprusi WufeaqbHOTO OJHOATOMHOrO rasa, paboTa W/easbHOrO rasa,
OTHOCHUTE/IbHAs BJIa)XHOCTb Bo3Ayxa, KII[ wugeanbHOro TerioBOro
JIBUTaTeJIs; 7eKTpUYecKoe Iojie, HanpsKEHHOCTD 3JIeKTPUUYeCKOro 10/,
HAarpsUKEHHOCTh TOJIA TOYEYHOI'o 3apsfa WA 3apsUKeHHOro liapa B
BaKyymMme W B [U3JIeKTPUKe, MOTeHLMaJ 3JIeKTPOCTaTUUEeCKOro IM0Ji,
pa3sHOCTb  TIOTEeHLMAaJIOB,  J3JIGKTPOJABWKYLLAsg  CWla, CWla  TOKa,
HampspkeHue, MOLIHOCTb TOKa, 3JJIeKTpUYeckass EMKOCTb IIJIOCKOro
KOH/IeHCaTopa, COIpPOTHBJ/IeHMEe ydyacTKa Lieny C [0C/e[0BaTe/IbHbIM U
Trapasiie/ibHbIM COeIMHeHWeM pe3UCTOpPOB, SHeprus 3/1eKTPUYeCcKoro rosis
KOH/IeHCAaTopa;

OOBSICHSITH ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3NYECKUX  sIBJIEHUA:
MexaHUYeCckKoe [BWKeHue, TeIvioBOe [BWKeHHWe YacCTUL| BeleCTBa,
TEeryioBoe paBHOBecue, OPOYHOBCKOe [BwKeHue, Auddysusi, vcrapeHue,
KUIIeHUe U KOHJIeHCallys, Ti/laBjieHre U KpUCTa/yin3aLys, HarlpaBJIeHHOCTh
Tervionepesayy, 3/JeKTpU3aLys TeJl, SKBUIIOTeHL[Ma/JIbHOCTb ITIOBEPXHOCTU
3apsKeHHOr0 TPOBOJHUKA;

MPOBO/IUTH UCCJIe/IOBAHUE 3aBUCUMOCTH OZHOU (DU3UUECKOU BEJIMUMHBI OT
Jpyroul C  WUCMO/Jb30BaHUEM  TIPSIMBIX  H3MepeHud, TIpUu  3TOM
KOHCTPYUPOBaThb YCTAHOBKY, (DUKCHMPOBaTh pe3y/bTaTbl [OTyYEHHOU
3aBUCMMOCTA (DU3MUECKUX BeIWYMH B BUJle TpapUKOB C YYETOM



abCOMIOTHBIX MOTPEITHOCTe U3MepeHUH, [ie/ilaTh BHIBO/IbI TI0 pe3yJibTaTaM
YCCrieIOBaHUS;

MIPOBO/IUTL KOCBEHHble u3MepeHus1 (M3UUeCKUX BeJIUYMH, TMPU ITOM
BbIOMpATh ONTHUMA/bHBIM MeTO/ U3MepeHUs], OLeHUBAaThb a0COMIOTHBIE U
OTHOCHTe/IbHbIe MOTPeLIHOCTU MPSMbIX U KOCBEHHBIX M3MepeHul;
TIPOBO/IUTh OMBITHI TI0 MPOBEPKe Mpe/J/I0XKEeHHOW TUIOTe3bl: TJIaHUPOBAaTh
9KCTMepUMEeHT, COOUpaTh SKCIIepUMeHTaIbHYI0 YCTaHOBKY, aHa/IM3MPOBaTh
TMOJIyueHHble pe3y/bTaThl W Jie/laTh BBIBOJ, O CTaTyCe Ipei0KeHHOU
TUNOTe3bl;

cobmoaTh TipaBuia 6e30MacHOTO Tpy/ia TpU TIPOBeJIeHUM UCC/IeI0BaHUN
B paMKax yueOHOro 9SKCIepuMeHTa, TpakKTMKymMa U  yudeOHO-
WCC/IeJOBaTe/IbCKOM U TIPOEKTHOM [1eATeNIbHOCTM C HCII0J/Ib30BaHUEM
M3MEpUTe/IbHBIX YCTPONCTB 1 1abopaTOpHOro 000py0BaHUS;

pellaTb pacyéTHbIE 3a@a4M C SIBHO 33JJlaHHOM M HESIBHO 3aJlaHHOU
¢du3ruecko Mojiesbl0: Ha OCHOBAaHUM aHa/v3a YCA0BUsS 0OOCHOBBLIBATh
BbIOOp (u3Mueckold Mopenuw, OTBedarolel TpeOOBaHUSAM 3ajiauy,
NPpUMEHSITb  (DOPMYJIbI, 3aKOHBbI, 3aKOHOMEPDHOCTM U  TIOCTY/aThbl
(¢ur3nUecKux TeOopyud MpPU MCI0JIb30BaHUM MaTeMaTUUueCKuX MeTO/I0B
pellieHus1 3a/ja4, MPOBOJUThL PACUEThl HA OCHOBAHWY MMEIOLUXCS JaHHBIX,
aHa/M3UpOBaTh pe3y/ibTaTbl U KOPPEKTHPOBATb METO/bl PpeLIeHUs C
YUETOM T0/Iy4eHHbIX pe3yJIbTaTOB;

pelllaTh KadeCTBeHHble 3ajauM, TpeOyrolve TIPUMEHeHHsI 3HaHUU U3
pa3HbIX pa3ziesioB Kypca (DU3MKM, a TaKKe UHTerpaldyd 3HaHUW U3 JAPYrux
MpeJMETOB eCTeCTBEHHO-HAYYHOr'0 1[MK/a: BbICTPAWBaTh JIOTMUECKYHO
1[eNI0UKY pacCy>k/IeHHUi C OTIOPOU Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEePHOCTH
U (husrueckue siBjIeHUs;

WCTOJIb30BaTh TeopeTUYecKrue 3HaHUsl [ OObSCHEHHST OCHOBHBIX
TIPUHIUIIOB PabOThI U3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOL[eCCOB;

TIPUBOJUTHL TIpMMepbl BK/aZla POCCUMCKMX U 3apyO0eXHbIX YUEHbIX-
¢U3MKOB B pa3BUTHe HayKd, B 00BsSICHEHME TMPOLIeCCOB OKPY’Karollero
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHa/IM3UPOBATh U OLIEHWBATh MOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOMN
JesiTeTbHOCTU UesioBeKa, CBSI3aHHOW C (U3MUYEeCKMMHU TIpoLieccamu, C
TIO3ULIUN 3KOJI0OTHYeCKON 6e301acHOCTH, MpeCTaBAeH!H O paljioHaIbHOM
MIPUPO/IONIO/Ib30BaHMM, a TaKKe Pa3yMHOM HCIOJIb30BaHUU JOCTHXKEHUN
HayKd W TEeXHOJOTUW [Jig [Ja’bHeullero pa3BUTHS UeJ0BeuecKoro
o0I111eCTBa;



TIPUMEHSTb pa3/nuHble Crocobbl paboTel ¢ nHMopMaluel (HhU3rUeCcKoro
Ccofiep)KaHusi C  HCI0/Ib30BaHHeM COBPEeMEHHBbIX HH(OPMAaLMOHHBIX
TeXHOJIOTHM, TIPU 3TOM MUCIO0/b30BaThb COBpPeMeHHble MH(OpMal[OHHbIE
TeXHOJIOTUM [IJI1 TIOWMCKa, TepepabOTKu U TpeAbsiBIeHHsT YueOHOW U
HayYHO-TIONY/ISIPHOM MH(OPMAaLUU, CTPYKTYPUPOBAHUSI U UHTepIIpeTalin
vHbOpMaliY, TIOJIyUeHHOWM U3 pa3/JWYHbIX HCTOYHUKOB, KPUTUUECKU
aHa/IM3MpoBaTh  TIO/iydyaemMyro  UHMOpMaI[Mi0 U  OlleHWBaTh  eé
JIOCTOBEPHOCTh KaK Ha OCHOBe HMEIMUXCsS 3HAaHWM, TaK U Ha OCHOBe
aHa/IM3a UCTOYHUKA WHGOpMAI[UH;

TIPOSIBJISIT OpraHu3alMOHHbIe u T03HaBaTe/IbHbIE yMeHUsI
CaMOCTOSITeJTLHOTO ~ TIPUOOpeTeHWs HOBBIX 3HAaHWW B TIpollecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-HCC/IejoBaTe/TbCKUX pador;

paboTatb B TpyIllie C HCIOJHEHHWEM Ppa3/IMYHBbIX COLMAIBHBIX pOJIeH,
TJIAaHUPOBaTh PaboTy TpyMiibl, pal[MOHAIBLHO pacrpefesisiTh AesTebHOCTb
B HeCTaH/J|aPTHBIX CUTYallUsiX, aZleKBaTHO OLIeHWBATh BKJ/AJ] KaXKJOTO U3
YUaCTHUKOB TPYIIILI B pellleHre pacCMaTPUBaeMOi TTpOOIeMbI;

TIPOSIBJIITE MOTHBALMIO K OyayIrei mpodecCuoHaIbHON AeaTeTbHOCTH 110
Criela/ibHOCTSIM (hHU3UKO-TeXHUUeCKOT0 TPOQuIs.

K konily obyuenuss B 11 Kaacce TipeMeTHbIe pe3yJ/bTaTbl Ha yI/iybaéHHOM
YPOBHE JI0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

MOHUMaTb pOdb (U3MKA B SKOHOMHYECKOM, TEXHOJIOrMYeCcKou,
COLIMA/IbHOM U 3TUYECKOM cepax AesTeJbHOCTH YesIoBeKa, POJib U MeCTO
(¢GU3MKM B COBPEMEHHOM Hay4yHOM KapTWHe MHpa, PO/jb aCTPOHOMHM B
NPaKTUUeCKOM  [leiTe/IbHOCTU  YejioBeKa U Jla/ibHedIleM Hay4yHO-
TeXHUYECKOM Da3BUTHH, 3HAYEHUE OMUCcaTebHOW, CUCTEeMaTU3HPYIOLLen,
OOBSICHUTE/ILHOW M TIPOrHOCTUYECKOW (YHKLUUN (PU3NUeCKON Teopuu —
5/IeKTPOJJMHAMUKH, CleLyaJbHOW TeOPUM OTHOCHUTEeIbHOCTH, KBAaHTOBOM
Gbu3MKM, posb (PU3NUeckor Teopuu B (POPMUPOBAHUU Tpe/|CTaB/IeHUM O
¢bu3rueckoi KapThHe MUpa, MecTo (U3MUeCcKol KapTUHbI MUpa B 001ijeM
PSily COBPEMEHHBIX eCTeCTBeHHO-HAYUHBbIX Npe/ICTaBlIeHUN O TIPUPOJIE;
pa3nuuaTh YCJIOBUSI TPUMEHUMOCTH MoJeneid (U3NUecKux Ten U
NIPOLIECCOB  (sIBJIEHWI): OJHOPOJHOE 3JIeKTPUYeCKOoe U OJHOPOJHOe
MarHUTHOe ToJisl, TapMOHWYecKue KojebaHusl, MaTeMaTHyeCKUM MasiTHUK,
V/lealbHbIA TIPY>KWHHBIM MasTHUK, TapMOHWYeCKVe BOJIHbBI, W/eabHbINA
KosiebaTebHbIN KOHTYP, TOHKas JIMH3a, Mo/Jiesieli aToMa, aTOMHOTO sifipa U
KBaHTOBOMW MO/Ie/IM CBeTa;

pa3nuuaTh ycaoBuUsl (TpaHullbl, 00/1laCTH) MPUMEHUMOCTH (PU3NUECKUX
3aKOHOB, TIOHMMaTh BCeoOL[uii XapakTep (yHJaMeHTalbHbIX 3aKOHOB U
OrpPaHUYEHHOCTh MCIO/Ib30BaHMs YaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh M OOBSCHATH 37IeKTPOMAarHWTHBIE TIPOLIECCHI U SIBJIEHUS,
WCTIO/Ib3ys OCHOBHbIE TIOJIOXKEHUSI W 3aKOHbI 3JIEKTPOJAUHAMUKUA U
CcrieLuasbHOW ~ TEOPUM  OTHOCHUTE/NIbHOCTM  (3aKOH  COXpaHeHus
3JIEKTPUYECKOro  3apszga, cuna Awmmepa, cuina JlopeHua, 3akoH
3/IeKTPOMarHUTHOM ~ WHAYKUMM, TpaBuio  JleHua, cBssp  J3C
CAaMOWH/JYKLIMM B 3JIeMEeHTe 3/eKTPUYeCKOW LieNu CO CKOPOCThIO
V3MEeHeHus1  CUJbl  TOKa,  IMOCTYyJaTbl  CHEeLUaJbHOM  TeOpUH
OTHOCUTEIbHOCTU JWHILITENHA);

aHa/IM3UPOBaTh U OOBSICHATH KBAHTOBBIE TIPOLIECCHI U SIBJIEHUS, UCTIONb3YS
TO/IO’KeHUs  KBAaHTOBOM  (Pu3uKu  (ypaBHeHHMe  OWHILTeMHa /sl
doToaddekra, TmepBbIM W BTOPOM TOCTyJaThl bopa, NpUHLMI
COOTHOILIEHUs] HeoripeeiéHHOCTel ['elizeHOepra, 3akOHBI COXpaHEHUS
3apsiJOBOT0 ¥ MaCCOBOT'O UMCE/ Y SHEePruM B siIePHbIX peaklUsiX, 3aKOH
PaJiM0aKTUBHOIO pacnaja);

ONMCHIBaTh (PU3nUeckue TIPOLIeCChl U SIBJ€HUS, HWCIIOb3ys BeJIUYUHBI:
HarpsKEHHOCTD 3/IEKTPUYECKOTr0 T0JIsA, TTIOTEHLHa 3/1eKTPOCTaTUYeCKOro
MoJisl, pa3HOCTb TOTEHLUA/NIOB, 3JIeKTPOABWKYILAs CUIa, UHAYKLIUS
MarHuUTHOTO TIOJisl, MarHUTHbIA TMOTOK, CWia Amrepa, UHAYKTUBHOCTb,
3JIEKTPOJBIWKYILas CUAa CaMOMHAYKLWMW, SHEPrusi MarHWTHOTO MOJst
MPOBOJHUKA C TOKOM, PpEeJATUBUCTCKUM WMITYJIbC, TIO/Hasi SHeprus,
9Heprusi TIOKOs CBOOOJHOM YaCTHIbl, SHEPTHUs W WMMY/IbC (OTOHA,
MacCOBO€ UMCJIO U 3apsij si/ipa, SHEePIUsi CBSI3U S/1pa;

OOBSICHSITL ~ OCOOEHHOCTM  TIpOTeKaHusi  (U3WYECKUX  sIBJIEHUA:
3/1eKTPOMarHUTHas UHAYKLYsI, CAMOUHAYKI[YS, pe30HaHC, UHTep(depeHLIUs
BOMH, Judpakuus, JUCTepcusi, TI0/HOe BHYTpPeHHee OTpakeHUe,
doTo3nektpuueckuii 3ddekt (dorosddekT), ambda- U Oera-pacmajipl
slep, ramma-usjiyueHue sifep, (pusuyeckve NPUHLUMBI CHEKTPaabHOro
aHasm3a v paboThI J1a3epa;

orpejensTh HarpaB/ieHUWe WHAYKIMA MarHATHOTO MOJsi TPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa U CWsibl JIopeH1ia;

CTpouTh U300pakeHre, CO3ZilaBaeMoe MJIOCKUM 3epKasioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATh €r0 XapaKTePUCTUKY;

TIPUMEHSITh OCHOBOTIO/Iaratole aCTPOHOMUYECKHe TIOHSTHUSI, TeOpUU U
3aKOHBI /IJIi  aHanu3a W O0bsCHeHHsT (PU3NYEeCKUX IIPOLIeCCOB,
MPOUCXOJSAIIMX B 3BE3JaX, B 3BE3/HBIX CUCTEMAaX, B MeXXrajaKTHUueCKOu
cpefie; ABWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3B&3/] U BceneHHO;
MPOBO/JIUTh UCC/Ie[JOBaHME 3aBUCHMOCTeN (PU3NUYECKUX BeJUUUH C
WCI0/Ib30BaHWEM TIPSIMbIX M3MepeHWH, NpU 3TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PUKCHMpOBaTh pe3y/bTaTbl IOJIyYEHHOW 3aBUCUMOCTH



bu3nUecKUx BeUMUMH B BUJe TpadUKoB C YYETOM abOCOMFOTHBIX
TOTPeIIHOCTe  W3MepeHui, [leflaTb  BBIBOABI 10  pe3ysbTaTaM
WCCITeJOBaHMS;

TIPOBO/INTh KOCBEHHbIe u3MepeHus (U3NUeCKUX BEeIUYWH, TMPH ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ, W3MepeHUsi, OLleHWBaTh abCOMIOTHBIE U
OTHOCHTeJTbHbIe TTOTPEIIHOCTH TIPSIMBIX M KOCBEHHBIX W3MepeHUi;
TIPOBO/IUTD OTIBITHI 110 TIPOBEPKE TIPe/I0KEHHON TUITOTe3bI: IJIaHUPOBATh
9KCTIEPUMEHT, COOUpaTh SKCIIePUMEHTATbHYI0 YCTaHOBKY, aHAaTM3UPOBaTh
ToJyueHHble pe3yJ/bTaThl W JieJlaTh BBIBOJ, O CTaTyCe TIpeI0yKeHHOU
TUTIOTe3bI;

OIMMCBHIBAaTh METO/IbI TIOJTyUeHUS] HAYYHBIX aCTPOHOMHUECKUX 3HAHUM;
cobmoaTh TIpaBWIa 6e301MacHOTO TpYy/la TIPU TIPOBEIeHUM UCC/IeI0BaHUN
B paMKax yuyeOHOro 9SKCIIepUMEHTa, IMpakKTMKymMa U  yueOHO-
WCC/IeJOBaTe/IbCKOM UM TIPOEKTHOM [leATeNTbHOCTH C HCII0J/Ib30BaHUEM
M3MepUTe/IbHBIX YCTPOUCTB U labopaTOpHOT0 0060pY/I0BaHNSI;

pelllaTh pacuéTHble 3aJaud C $BHO 3a/laHHOM U HesBHO 3aZlaHHOMN
¢bu3MuecKO MoOZie/ibl0: Ha OCHOBAaHWM aHalu3a YCAOBUS BbIOMpATh
dbusnueckre Mofiesid, OTBedawollyde TpeOOBaHUSAM 3aJaud, MPUMEHSITh
dopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTY/IaThl (PU3NUECKUX TEOpHI
IIPU  WCIIOMBb30BAaHUM MaTeMaTUYeCKUX METOJIOB peIlleHus  3ajad,
TIPOBO/IUTH PACUéThl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHA/TM3UPOBATh
pe3yJibTaTbl U KOPPEKTHPOBATb METO/IbI PellleHUs] C YUETOM TI0/TyUeHHBIX
pe3y/IbTaToB;

pelllaTh KadyeCTBEeHHbIe 3a/aud, TpeOyromue TIPUMEHeHHsI 3HaHUN W3
Pa3HBIX pa3ZiesioB Kypca (PU3MKH, a TakKe MHTerpaliuy 3HaHUMN U3 APYTUX
TIpeIMEeTOB eCTeCTBeHHO-HAayYHOr'0 I[MK/a: BbICTPAWBaThb JIOTUUECKYHO
I[ETIOUKY PacCy>KJeHUM C OTIOPOM Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U U3UecKre siBJIeHNUS;

WCTIO/Tb30BaTh TeopeTUYecKrWe 3HaHUS [ OObSICHeHWs OCHOBHBIX
TIPUHLIUTIOB PabOoThl M3MepUTe/bHBIX NMPUOOPOB, TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTHYECKHX TTPOLIeCCOB;

TIPUBOJUTE TIPUMEpPhI BK/aZla POCCUMCKMX U 3apyOeXHBIX YUYEHBIX-
GU3MKOB B pa3BUTHe HayKd, B OOBsSICHEHHE TPOIIeCCOB OKPY’KaroOI[ero
MUpA, B Pa3BUTHE TeXHUKU U TEXHOJIOTH;

aHaJ/IM3UPOBATh W OLIEHUBATD ITOC/Ie/[CTBHUSI OBITOBOM W TIPOM3BOZCTBEHHOM
JesiTe/IbBHOCTU  UesioBeKa, CBSI3aHHOM C  (U3MUeCKUMHU TIPOI[eCCaMH, C
TTO3ULIUN SKOJIOTUUECKO 0e301aCHOCTH, MPeCTaBAeHHH O paliOHaIbHOM
TIPUPO/IOTIOIH30BaHNM, A TaK’Ke Pa3yMHOM HCIIO/Ib30BaHUU AOCTHXKeHUN



HayKu W TEeXHOJOTWWA [y [a/bHelIlero pasBUTHSI 4Ye/I0BeUeCKOro
o0I111eCTBa;

TIPUMEHSITb pa3/MuHble CrocoObl paboTel ¢ MHpopMaluel (GrU3rUecKoro
COJiep)KaHusi C HCI0/Ib30BaHWEM COBPEMEHHbIX HH(OPMAaLMOHHBIX
TeXHOJIOTUW, TIPU 3TOM MCIO/Ib30BaTh COBPEMeHHble HWH(OpMAalOHHbIe
TEXHOJIOTUM /ISl TIOMCKA, IepepaboTKu W Tpe[bsiBleHus yueOHON U
HayYHO-TIOMNY/ISIPHOM MH(OPMaLUK, CTPYKTYPUPOBaHUSI U MHTepIipeTaLyn
vHbOpMalMy, TI0JlyUeHHOWM M3 pa3/MYHbIX MCTOYHUKOB, KPUTUUECKU
aHa/lM3UpOBaTh  MOAy4YyaemMyr0 MH(OpPMALMI0O M  OLleHMBaTh  eé
[IOCTOBEDHOCTh KaK Ha OCHOBe MMEIOIIMXCS 3HAaHWM, TaK M Ha OCHOBe
aHaiM3a UCTOYHMKA UH(POPMaLIUH;

TIPOSIBJISITh OpraHu3allOHHbIe u N03HaBaTe/bHbIE yMeHUs
CaMOCTOSITE/ILHOTO ~ TPUOOpeTeHWsT HOBBIX 3HAHMW B  Mpoliecce
BBITOJIHEHUSI IPOEKTHBIX U yueOHO-KCCejoBaTeNbCKUX paboT;

paboTaTb B TpyIilie C HWCIOJHEHWEM Ppa3/MyHbIX COLMAIbHBIX pOJIeH,
TJIaHUPOBaTh PabOTy TPyMIibl, paliMOHATEHO PACIIPeJesisiTh [esiTe/IbHOCTh
B HECTaHJApTHbIX CUTyallUsX, a/leKBaTHO OLIEHMBAaTh BK/AaJ, KaXkJOro U3
YyUaCTHHKOB TPYIIIbI B pellleHre paccMaTpuBaeMoii Mpo0sieMsl;

TIPOSIBJISITH MOTHBALMIO K OyAyiieil mpodeccuoHaabHON AeaTeTbHOCTH 110
CHeLMaTbHOCTAM (PU3UKO-TeXHUUeCKOT0 Mpogus.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KonuyecTBo yacos J/IeKTPOHHbIE
No HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpOo/1bHBI IIpakTHyeckue
n/n NpOrpamMMsl Bcero oOpa3oBaTe/bHBIE
e paboThbI paboThI
pecypcsl
Pa3gen 1. HAYUYHBIV METO/I IIO3HAHWS ITPYPO/IbI
. bubmmoreka LIOK
1.1 HayuHblli MeTOZ, [T03HaHUSA TIPUPOAbI 6 hitps://m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubmmoreka LIOK
2.2 Humantika 10 https://m.edsoo.ru/7f41bf72
, Bubmoreka IIOK
23 Cratnka TBEPAOTO Tea > 1 https://m.edsoo.ru/7f41bf72
bubmmoreka IIOK
24 3aKOHbI COXpaHeHH!sl B MeXaHUKe 10 1 hitps-//m.edsoo.r/7fA1bE72
Wroro nio pasgeny 35

Paszpgen 3. MOJIEKYJ/IAPHASA ®3UKA U TEPMOJIMUHAMUKA

3.1 OCHOBBI MOJIEKY/IIPHOKUHETUUECKOUN TeOpUH 15 1 Bubmiorexa LIOK
' Yp P https://m.edsoo.ru/7f41bf72
b K
3.2 TepmogrHamuka. TernioBbie MallIMHbI 20 1 nbmaotexa [O

https://m.edsoo.ru/7f41bf72




AFPeraTHbIe COCTOsAHMA BeleCTBa. ®a30BbIe

bubmmoreka IIOK

. 14
33 repexo/bl https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 49
Paszpen 4. DJIEKTPOJJUHAMUKA
bubmmoreka IIOK
4.1 OIIeKTpIHeckoe mose 24 https://m.edsoo.ru/7f41bf72
. . Bubmioreka IIOK
4.2 IToCTOAHHBIN 3/IEKTPUYECKUU TOK 24 hitps://m.edsoo.r/7f41bf72
bubmoreka LIOK
4.3 ToKM B pasTHIHBIX cpesax 6 https://m.edsoo.ru/7f41bf72
Nroro nio pasgeny 54
Pasaen 5. ®DU3NUYECKUMN ITIPAKTUKYM
5.1 ®dusnyecKui NpakTUKyM 16 16
Wtoro no pasgeny 16
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 K/TACC

Ko/inyecTBo yacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NpOrpamMMsl Bcero oOpa3oBaTe/bHBIE
paboThI paboThI
pecypcsl
Paspen 1. 9JIEKTPOJJMHAMUKA
1.1 MarnuTHoe 1ose 14 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
1.2 IeKTPOMATHHTHAS HHAYKLHA 13 1 https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 27
Pa3pen 2. KOJIEBAHUSA 11 BO/IHbBI
bubmmoreka LIOK
2.1 Mexarieckue KoneOaHus 10 https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2.2 DJIeKTpOMarHuTHbIE KojiebaHust 15 hitps://m.edsoo.r/7f41c97c
23 MexaHuyeckue U 3/1eKTpOMarHUTHbIe 10 1 Bubmioreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
24 2 1
Onmika > https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 60

Pa3zgen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1

OcnHoBel CTO

5

1

bubmmoreka IIOK
https://m.edsoo.ru/7f41c97c

Wtoro no paspeny




Pa3zpen 4. KBAHTOBAS ®U3UNKA

4.1 KopryckynsipHO-BOJIHOBOM /1yajii3m 15 Bubmiorexa [JOK
’ priycKyiAp M https://m.edsoo.ru/7f41c97c
bubmioreka LIOK
4.2 Pusnka aroma > https://m.edsoo.ru/7f41c97¢
43 ®du3MKa aTOMHOIO fi/ipa Y 3/1IeMeHTapHbIX 5 bubmmoreka IIOK
' YacTHI] https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 25

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN U ACTPOPU3UKH

bubmmoreka IIOK
5.1 OneMeHTbl aCTPOHOMUM U aCTPO(PU3UKU 12 hits:/m.edsoo.r/7f41c07c
Wtoro no pa3peny 12
Pasgen 6. DU3MUYECKUM ITIPAKTUKYM
6.1 DusnyeCcKui NpakTUKyM 16 16
Nroro nio pazgeny 16
Paszgen 7. OBOBIIAROIIEE ITOBTOPEHUE
CucremaTu3aiysi U 000011eHMe
71 MpeJMeTHOT0 COZIEP>KaHUs U OIlbITa 15 bubmmoreka IIOK
' JlesiITeIbHOCTH, TIPUOOPETEHHOTO TTPH https://m.edsoo.ru/7f41c97c
n3yueHuu Kypca ¢usuku 10 — 11 knaccoB
Wtoro no pa3peny 15
Pe3epBHoe Bpems 10
OBHIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 170 16




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KosnyecTBo yacos J/IeKTPOHHbIE
Ne ara 107 (11)011):338 (4
Tema ypoka Konrtpoibnsie | IIpakTHueckue A op
n/n Bcero HU3y4eHUs oOpa3oBaTe/bHbIE
paboTbI paboThI
pecypcsl
1 dusnka — QpyHAaMeHTaTbHas HayKa O 1 Bubmioreka IIOK
TIpupoje 06.09.2023 | https://m.edsoo.ru/ff0c32e2
) HayuHb1li MeTOZ, MO3HAHUS U METO/IbI 1 bubmmoreka LIOK
vccieJoBaHus PU3NUeCcKUX sIBJIeHUM 06.09.2023 | https://m.edsoo.ruw/ff0c33e6
OKCIIep¥MeHT U Teopus B IpoLjecce
3 HO3HEIIEI/IH TIPUPO/bI pHaGJIKl)) ;IHG u 1 Bubmiorexa IOK
PHPOAEL A 07.09.2023 | https:/m.edsoo.ru/ff0c3508
9KCIIepUMEHT B (hU3rKe
4 Cnioco6b! n3MepeHust (pU3MUeCKUX 1
BeJINYMH 07.09.2023
A6comoTHasi U OTHOCUTe/bHas
5 TMOTPeLIHOCTU U3MepeHui (hrU3ndYecKrux 1
P peri ¢ 07.09.2023
BeJTMUMH
MogenupoBanue B ¢pusuke. Posib u
MecTo U3MKHU B (POPMHPOBaHUU
6 N N 1
COBpPeMeHHOU HayYHOU KapTUHbI MUPa, 13.09.2023
B [IPAaKTUYECKOM J1eATe/IbHOCTH JII0/ler
MexaHunueckoe gBrxenue. Cucrema
7 orcyeTta. OTHOCHUTE/ILHOCTh 1 bubmmoreka LIOK
MexXaHU4yecKoro AsrkeHus. [Ipsamas u 13.09.2023 | https://m.edsoo.ru/ff0c3620
obpaTHas 3a/jJaud MeXaHUKH
8 Papuyc-BeKTOp MaTepranbHOM TOUKH, 1 Bbubmmoreka LIOK




ero IpoeKL[MY Ha OCU KOOpZUHAT.
TpaekTtopus. [1lepemelenue.
CkopocTb. X mpoeKUyu Ha OCH
KOOpJWHAT

14.09.2023

https://m.edsoo.ru/ff0c372e

PaBHOMepHOe npsiIMOTMHENHHOe
IBrkeHue. ['padrueckoe onucaHue
PaBHOMEPHOT0 MPSIMOJIMHENHOTO
[BYDKEHUS

14.09.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c39cc

10

CrnoykeHue nepemelleHuN 1
ckopocrTeil. PerteHue 3aau

14.09.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c3ada

11

HepaBHOMepHOe [iBI)KeHNUe.
MrHoBeHHasi CKOPOCTb. Y CKOpeHue.
[TpsimonIMHEeNHOe IBU)KeHue C
MIOCTOSIHHBIM yCKOpPeHUeM

20.09.2023

bubmoTeka LIOK
https://m.edsoo.ru/ff0c3be8

12

I'padrueckoe onucaHue
TIPSIMOJTMHEHOTO JIBWKEHUSI C
TIOCTOSTHHBIM YCKOpEeHHEeM

20.09.2023

13

CBobOojHOe TIafieHre. Y CKopeHHe
cBOOOIHOTO Ta/IeHHs1. 3aBUCHUMOCTh
KOOpP/IMHAT, CKOPOCTH, YCKOPEHHUS OT
BpeMeHU U UX rpapuKu

21.09.2023

14

[BwkeHue Tesa, OPOIIEHHOTO IO,
YTJIOM K TOPU30HTY

21.09.2023

15

KpuBonuHeliHoe JBYKeHUe.

JBrKeHue 110 OKPY>KHOCTHU. YTJ/I0Bas U

JHelHasi CKopocTb. [Tepuos u
yacrora. LleHTpocTpemMuTeibHOE U
TI0JTHOe YCKOpeHHe

21.09.2023




KontposnbHast pabora 1o Teme

16
"Kunematuka" 27.09.2023
[TepBriii 3akoH HeroTOHa.

17 NHepianbHbIe CUCTeMbI OTCUETA. Bbubmioreka IIOK
[TpuHLuI oTHOCUTe/IbLHOCTH [Manunes. 27.09.2023 | https://m.edsoo.ru/ff0c3be8
HeunHepiipanbHble CUCTEMBI OTCUETA

18 Cuia. PaBHOeMCTBYOLasi CUa. bubmmoreka LIOK
Bropoii 3akon HetoToHa. Macca 28.09.2023 | https://m.edsoo.ru/ff0c3be8

19 BsaumogeiictBue Ten. TpeTuit 3akoH bubmmoreka LIOK
HbroToHa 28.09.2023 https://m.edsoo.ru/ff0c3be8
[IpyHLMIT Cynepro3uLuu CUI.

20 P

ellleHue 3a/1la4 Ha IPUMeHeHHe 78.09.2023
3aKoHOB HeroToHa
3aKOH BCEMHPHOIO TATOTEHUSs.
21 OKBUBaJIEHTHOCTb IPaBUTALIMOHHON U Bubmiorexa LIOK
o P " 04.10.2023 https://m.edsoo.ru/ff0c3d00
VIHePTHOU MacChl

29 Cuna TsKeCTy U yCKOpeHue bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUST 04.10.2023 | https://m.edsoo.ru/ff0c3el18
[Br>keHre HeOeCHBIX Te U UX

73 VICKYCCTBEHHBIX CIIyTHUKOB. [TepBas Bubmioreka IIOK
KOCMHYeCKasi CKOPOCTb. 3aKOHBI 04.10.2023 | https://m.edsoo.ru/ff0c3e18
Kernepa

24 Cuna ynipyroctu. 3akoH ['yka. Bec bubmmoreka LIOK
Tesia 10.10.2023 https://m.edsoo.ru/ff0c3f76
Cwuna tpenust. [Ipupoza v BUAbLI CUJT

25 T EHI/IHP ,Z[BI/I)K@HPI/IEPB'?KI/I Kofm U rase Bubmorexa TTOK

P L A 10.10.2023 https://m.edsoo.ru/ff0c3f76
C YUETOM CWJIbl COMPOTUB/IEHUS CPeibl
26 HaBnenue. I'mapocTaTuyeckoe 11.102023




Jasnenue. Cuna Apxumeza

AGcCoroTHO TBEp/0e Teso.

27 [ToctymnaresnbHOe U BpaljaTeabHOe Bubmorexa [JOK
y pamt 11.10.2023 | https://m.edsoo.ru/ff0c41a6
[IBU)KeHWe TBeporo Tesa
)8 MoOMeHT Cu/bl OTHOCUTE/IBHO OCU bubmmoreka LIOK
BpaileHus. [1yeuo cubl 11.10.2023 https://m.edsoo.ru/ff0c41a6
CrnoxxeHue CUJI, IPUJIOXKEHHBIX K
79 TBepAoMy Teny. LIeHTp TsKecTH Tera. Bbubmorteka IIOK
YcnoBus paBHOBeCUs TBEPAOro Tea. 17.10.2023 | https://m.edsoo.ru/ff0c41a6
Buppl paBHOBecus
P
30 eleHue 3ajau 17.10.2023
31 KonrposnbHas paboTa o Teme
"Nuuamuka. CtaTvKa TBeporo rena" 18.10.2023
NmMnynbc MmaTepuanbHOM TOUKH,
19 CUCTeMbl MaTepUabHbIX TOUeK. LleHTp bubmmoreka LIOK
MacC CUCTeMbl MaTepUa/IbHbIX TOUeK. 18.10.2023 | https://m.edsoo.ru/ff0c43d6
Teopema 0 ABM>KEHUU LieHTPa Macc
Nmnynbc cubl M U3MeHeHHe
33 MMILyJIbCa Tesla. 3aKOH COXpaHeHUs Bubmiorexa IOK
Y ' P 18.10.2023 | https://m.edsoo.ru/ff0c43d6
VMMITy/bCa. PeakTHBHOe [IBU)KeHHe
MoMeHT uMIy/ibCca MaTepranbHON
34 TOYKU. [IpescraBieHye o coxpaHeHUU bubmmoreka IIOK
MOMEHTa UMIYJIbCa B L[eHTPaIbHbIX 24.10.2023 https://m.edsoo.ru/ff0c43d6
TOJIAX
35 Pewenue 3azna
HICHHE 3843 24.10.2023
36 Pabora cuibl Ha MajioM ¥ Ha KOHEUHOM bubmoTeka [IOK




niepemeltieHun. ['paduueckoe

ripe/icTaB/ieHre paboThl CHITBI. 25.10.2023 | https://m.edsoo.ru/ff0c4502
MOoOLLHOCTB CUITBI
KuneTtnueckas sHeprust. Teopema 06
37 M3MeHeHUH KUHeTUUeCKOW SHepruu Bubmmorexa TIOK
. P 25.10.2023 https://m.edsoo.ru/ffO0c461a
MarepuaabHOU TOUKH
[ToTeH1ManbHbIe U HEMOTEHL[MATbHbIE
38 cuibl. [ToTeHianbHas sHeprus Bubmorexa LIOK
] B prT. 25.10.2023 https://m.edsoo.ru/ff0c478c
BTopasi kocMuueckasi CKOpoCTb
TpeTbst KOCMUUecKast CKOpoCTb. CBs3b
paboThI HEMOTEHIUATBHBIX CHJI C
39 M3MeHeHeM MeXaHU4YeCKON SHepruu Bubmorexa TIOK
P 03.11.2023 https://m.edsoo.ru/ff0c4502
CUCTeMBI TeJl. 3aKOH COXpaHeHUs!
MeXaHW4YeCKON SHeprun
Ynpyrue u Heynpyrve CTOKHOBEHHS.
40 YpaBHenuve bepHynnu a1 veanbHOM
P PHYIUIH AT A 03.11.2023
JKAJKOCTH
41 KonTponbHast paboTa 1o TeMe "3aKOHBI
COXpaHeHMs B MeXaHUKe" 04.11.2023
Pa3BuTHe npescTaBieHU 0 IPUPO/ie
42 Teru10Tbl. OCHOBHBIE I10/10KeHUs Bubmioreka LIOK
MKT. Juddysus. BpoyHoBCKoe 04.11.2023 | https://m.edsoo.ru/ff0c4dc2
[IBIKeHHe
CrpoeHue ra3000pa3HbIX, )KUJKUX U
43 TBePAbIX Tejl. XapakTep ABUKeHUs U Bubmmorexa LIOK
P . P P 04.11.2023 https://m.edsoo.ru/ffO0c4dc2
B3aUMO/IeUCTBUS YaCTUL] BellecTBa
44 Macca u pa3mepsl MOJIEKYJT (aTOMOB). Bubmioreka LIOK
Komnuectso BeljectBa. [TocTosiHHas 11.11.2023 https://m.edsoo.ru/ff0c4dc2




Agorazapo

45 TemriepaTtypa. TerioBoe paBHOBecHe. Bubmioreka IIOK
[MIkana Henbcus 11.11.2023 | https://m.edsoo.ru/ff0c511e
bubmmoreka IIOK
46 Pewtere 3azat 12.11.2023 https://m.edsoo.ru/ffOc4fde
47 WpeanbHbiM ra3. ['a3oBble 3aKOHBI 12.11.2023
48 YpaBHeHue MeH/ieneeBa-KarelipoHa.
PerieHue 3agau 12.11.2023
49 A6coJtoTHasi TemriepaTypa. 3aKoH
JansToHa 18.11.2023
50 W3omnporeccel B yjeanbHOM rase ¢ Bubmioreka LIOK
ITIOCTOSIHHBIM KOJINUeCTBOM Bell[eCTBa 18.11.2023 | https://m.edsoo.ru/ff0c570e
I'paduueckoe npescraBieHye
51 M30MPOLIeCCOB: U30TEPMa, U30X0Pa, 19.11.2023
n3obapa
2 MKT
5 OCHOBHOe ypaBHeHHe 10.11.2023
53 Pemienue 3anau 19.11.2023
CBs13b abCOMIOTHOM TeMIIepaTyphbl
TePMOJVUHAMUUECKON CUCTEMBI CO
54 CpeJlHer KUHeTUYeCKOM 3Hepruen 26.11.2023
MOCTYTaTe/IbHOT'O TeIJIOBOro
JBWKEHUS eé yaCTHL]
ec O06o006111eHMe ¥ CHUCTeMaTH3al[1s
3HaHuM 1o teMe "OcHoBel MKT" 26.11.2023




56

KonTponbHast paboTa 1o Teme
"OcHoBbl MKT™"

27.11.2023

57

TepmogrHaMHUueckas: cucTeMa.
3ajjaHue BHeLHUX yca0BuM asist T/1
cucTeMbl. BHelllHMe ¥ BHyTpeHHUe
rniapametpel. [lapameTpsl T/I cucTeMbl
KaK CpeJiH/e 3HaueHUs Be/IMUUH,
ONMCBIBAIOLIMX eé Ha
MUKPOCKOITUYEeCKOM YPOBHE

27.11.2023

58

Hynesoe Hauano TepMOJAMHAMUKU.
CamoripousBosibHas pesakcauys T/
CUCTEeMBI K TEIJIOBOMY PaBHOBECHIO

27.11.2023

59

Mogenb uzieasbHOTO ra3a B
TEePMO/JUHAMUKE. Y CJIOBUS
TIPUMEHUMOCTHU 3TON MOJIe/NH

03.12.2023

60

YpaBHeHnue MeHjeneeBa-KnanerpoHa
Y BbIpakKeHHe 11 BHyTpeHHe!
SHepruu

03.12.2023

61

BripakeHue /1151 BHyTpeHHel SHepruu
0/IHOAaTOMHOT'0 H/IealbHOTO ras3a.
KBasucratrueckre 1 HecTaTUyeCcKue
TIPOL{eCChI

04.12.2023

bubmioTeka LIOK
https://m.edsoo.ru/ff0c5952

62

OnemeHTapHasi paboTa B
TepMO/[MHaMUKe. BerumcyieHre paboThI
o rpauky rpotiecca Ha pV-
JuarpaMme

04.12.2023

bubmoTeka [IOK
https://m.edsoo.ru/ff0c5¢36

63

Tertornepejaua Kak crioco6
v3MeHeHUsl BHyTpeHHel sHepruu T/1

04.12.2023




cucTemMsl 6e3 COBepIIeHUA pa6OTI:>I

KOHBEKL{I/IH, TEeIIoIipoOBOAHOCTD,

64 10.12.2023
V3JTyueHue
KosmmuecTBo TerioTel. TernnoéMKoCTb
65 TeJa. ?’,E[EJILH&H Y MOJIsSIpHast 10.12.2023
TeTUIOEMKOCTH Bell|eCTBa. Y Jie/bHas
Teru10Ta CrOpaHus TOI/IUBA
66 PacuéTt KonmuecTBa TemIOThI PU 11.12.2023
Terionepejaye
67 HOHﬂTI/ie 06 aspabaTHOM TIpoLiecce. 11.12.2023 bubmoTeka LIOK
IlepBbIv 3aKOH TEPMOJAVUHAMUKHN https://m.edsoo.ru/ff0c5c36
KonryecTBo TeruioThl U paboTa Kak
68 Mepbl U3MeHeHUs] BHYTPEHHE SHepruu 11.12.2023 BuGmuorexa [JOK
P TP P o https://m.edsoo.ru/ff0c5efc
T[] cuctemsl
Bropoli 3aKoH TepMOIMHAMUKU /151
69 PaBHOBECHBIX Y HepaBHOBECHbIX 17.12.2023 Bubmioreka IIOK
riporjeccoB. HeobpaTumocThb https://m.edsoo.ru/ff0c6230
TIPUPO/HBIX TPOLIECCOB
70 [TpyHLMIIBI 1eHCTBYS TEIOBBIX 17.12.2023 Bubmioreka IIOK
MaruH. KIT/J https://m.edsoo.ru/ff0c600a
71 MakcumasnbHoe 3HaueHue KIT/I. Lukn 18.12.2023 bubmmoreka LIOK
Kapno https://m.edsoo.ru/ff0c600a
72 Pemienue 3anau 18.12.2023
OKOJIOTUYeCKUe aclleKThbl
7 VCII0/Ib30BaHHUs TEIJIOBBIX ,E[BI/IFaTEH(if/i. 18.12.2023
TerioBoe 3arpsi3HeHUE OKpYy KaroLen
cpezibl
74 Pertenue 3amau 24.12.2023




75

O06o006111eHMe ¥ CUCTeMaTH3al[1s
3HaHM No TeMe "TepMoHaMUKa.
TenoBble MallIVHbI"

24.12.2023

76

KontposnbHast pabora o Teme
"TepmoguHamuka. TernoBsie
MalluHb!"

25.12.2023

77

[Tapoobpa3oBaHye ¥ KOHZEHCALKSI.
VcnapeHuie u kureHue. Y iesibHast
TeryioTa napoobpa3oBaHus

25.12.2023

bubmmoreka IIOK
https://m.edsoo.ru/ff0c63b6

78

HaCI)IH_[eHHbIe " HEHACBIIIeHHbIe TapbI.

KauecTBeHHas 3aBUCUMOCTD
MIJIOTHOCTH U /laBJIeHUs] HACBILIEHHOT O
rapa OT TeMIleparypsbl, UX
He3aBUCHMOCTb OT 00bEMa
HACBILLIEHHOr 0 Nlapa. 3aBUCUMOCTh
TeMIepaTypbl KUTIeHUs OT JlaB/leHUs B
JKUJKOCTH

25.12.2023

bubmmoreka LIOK
https://m.edsoo.ru/ff0c64d8

79

BnaskHocTh Bo3/iyxa. AGCOMIOTHAS U
OTHOCHTE/IbHasl BIA)KHOCTh

10.01.2024

bubmioTeka LIOK
https://m.edsoo.ru/ff0c65f0

80

Permienuie 3a/1au

10.01.2024

81

TBépaoe Tesno. Kpucramimueckue u
amop@Hble Tena. AHU30TPONUS
CBOWCTB KPHCTaJIJIOB

11.01.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6708

82

[11aB€HKe U KPUCTA/ITA3AL[HSL.
Y nenibHast TeryIoTa TUIaB/IeHMS.
Cybmmarius

11.01.2024

83

Hedopmariuu TBEpzOro Terna.




Pactsokenne u oxarve. CBur.
Mogyns FOnra. Ilpeaen yripyrux

nedopmarui

11.01.2024

84

TernioBoe paciMpeHUe XUJKOCTel 1
TBEPABIX Te. AHFaDMOHU3M TeTlJIOBbIX
KosiebaHMI UacTHL] BelllecTBa

18.01.2024

85

ITpeobpa3oBaHue sHepruu B pa3oBbIX
nepexoziax

18.01.2024

86

YpaBHeHHe TeryioBoro banaHca

19.01.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6820

87

Perienue 3agau

19.01.2024

88

IToBepxXHOCTHOE HaTsIKEeHUe.
KarmmnnsipHele siBienusi. [laBneHuve nop,
VICKPUBJIEHHO!N MTOBEPXHOCThIO
)ugkoctu. Popmyia Jlariaca

19.01.2024

89

O06o006111eHMe ¥ CHUCTeMaTH3al[1s
3HaHM Mo TeMe "ArperaTHble
COCTOSIHUA BelllecTBa. Pa30Bbie
rnepexonbl”

25.01.2024

90

KontposnbHast pabora o Teme
"ArperaTHble COCTOSIHUS BellleCTBa.
da3oBble nepexos!"”

25.01.2024

91

OneKTpy3aLys Te U eé NpOosiB/IeHUs.
OnekTpuyeckuy 3apsz. JBa Buga
3/1eKTpUUeCKuX 3apsifioB. [[pOBOAHUKY,
JIA37IEKTPUKHU Y TIO/TYTIPOBOTHUKU

26.01.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6bcc

92

OrneMeHTapHbIN 3/IeKTPUYeCKUN 3apsig,.

26.01.2024

bubmmoreka IIOK




3aKOH COXpaHeHUsI 3/IeKTPUUeCKOTro
3apsizia

https://m.edsoo.ru/ff0c6bcc

93

BsaumogerictBue 3aps0B. ToueuHble
3apspl. 3akoH Kysiona

26.01.2024

bubmmoreka IIOK
https://m.edsoo.ru/ff0c6ced

94

Pemtenne 3anau

01.02.2024

bubmoTeka LIOK
https://m.edsoo.ru/ff0c6df2

95

OnekTpryeckoe rose. Ero fercrsue Ha
3JIeKTPUYeCKUe 3apsi/ibl

01.02.2024

bubmioreka 1IOK
https://m.edsoo.ru/ff0c6£00

96

Hanpsik€éHHOCTh 37IEKTPUYECKOTO
niosist. ITpoOHebIi 3apsia. JIuauu
HAaMpPsPKEHHOCTH 3/IEKTPUYECKOTO
nios1st. OTHOPO/IHOE /IEKTPHUUECKOe
roje

02.02.2024

bubmioTeka LIOK
https://m.edsoo.1u/ff0c7018

97

IToTeH1LIMaTBHOCTH
37IEKTPOCTaTAYeCKOro 110J1sl. Pa3HOCTh
MOTEHLIUAIOB U HaTlpsUKeHue

02.02.2024

98

HOTEHL[I/IaJ'IbHaH JHeprus 3aps/ia B
3JIEKTPOCTATHUYECKOM I10J1€E.
HOTEHL[I/I(:IJ'I 3JIEKTPOCTATHYECKOI'O
I10JIsA

09.02.2024

99

CBs13b HaMPSDKEHHOCTH TIONS U
Pa3HOCTH MOTEHLIMAJIOB /IS
3JIEKTPOCTaTUUECKOTO TT0JIst

09.02.2024

100

[TpuHLMN cyneprno3uLumn
3JIeKTPUUECKUX T0/Iei

10.02.2024

101

Pemrenne 3amau

10.02.2024

102

ITonie Toueunoro 3apsza. [ome

10.02.2024




paBHOMEPHO 3apsiKeHHOM cdepbl

ITone PaBHOMEDHO 3apA>KE€HHOT'O I10

17.02.2024
103 00béMy 11apa. [Tosie paBHOMEpPHO
3apsbkeHHON 6eCKOHeUHOM TJIOCKOCTU
104 IIpoBOAHUKY B 3/71eKTPOCTaTUUECKOM 17.02.2024 | Bubmmoteka [IOK
rojie. Y c/0BYe paBHOBeCHs 3apsi[joB https://m.edsoo.ru/ff0c7126
105 JV371eKTpUKHU Y TTO/TyTIPOBOJHUKU B 18.02.2024 Bubmioreka IIOK
3/IEKTPOCTaTUYeCKOM I10JIe https://m.edsoo.ru/ff0c72c0
Kongencarop. 5/1eKTpOEMKOCTh Bu6 HOK
nbnioreka
. 8 18.02.2024
106 KOH/ZIeHcaTopa. DeKTPOEMKOCThb 8.02.20 hitps:/m_edsoo.rW/FOC7126
TIJIOCKOTO KOH/ZIeHcaTopa
IT
107 apasuie/ibHOe CoeJUHeHue 18.02.2024 bubmmoreka IIOK
KOH/IeHCaTOPOB https://m.edsoo.ru/ff0c72c0
108 ITocemoBarenbHOE COeUIHEHME 24.02.2024
KOH/|eHCaTOpOB
24.02.2024
109 OHeprus 3apsKeHHOr0 KOHZieHcaTopa
25.02.2024
110 Pemtenne 3amau
11 [IBr>KeHue 3apsDKeHHOW 4acTHULbI B 25.02.2024
OZHOPO/JITHOM 3JIEKTPUUECKOM I10J1e
25.02.2024
112 Pemienue 3anau
0606
0 HjEHI/Ie Y CUCTeMaTHr3aLys 03.03.2024
113 3HaHUU M0 TeMe "DeKTpUuuecKoe

rnoJse"




114 KonTponbHast paboTa 1o Teme 03.03.2024
"OnekTpruueckoe mnosie"
! 7 .
Cuia Toka. [TocTosiHHBIM TOK. Y C/IOBUSI 04.03.2024
115 CYLL[eCTBOBAHHUA MTOCTOSHHOI'O
3/IeKTPUYECKOr0 TOKa
04.03.2024
116 Ncrounuku Toka. Harnpsokenue u 3/1C
117 3akoH Oma /i1 yyacTKa L{ellu. 04.03.2024 | Bubmuoreka [IOK
OJIeKTpUYeCcKoe CONPOTUBJIEHUE https://m.edsoo.ru/ff0c74£0
3aBUCUMOCTb COMPOTUB/IEHUS
118 O/IHOPO/THOTO TIPOBO/THHKA OT €ro 10.03.2024 | Bubamoteka ITOK
JUIUHBI U TUIOLAIA MOTIePEeYHOr0 https://m.edsoo.ru/ff0c7838
CceyeHust
119 Y enbHOe COMPOTHBIIEHME BellleCTBa. 10.03.2024 | Bubmmoteka ITOK
PerieHue 3agau https://m.edsoo.ru/ff0c7ae0
120 [TocnenoBaresibHOe, NapasiesibHOE, 11.03.2024 | Bubmmoreka IIOK
CMelllaHHOe CoeJUHeHre ITPOBOLHUKOB https://m.edsoo.ru/ff0c74£0
11 PacuéT pa3BeTB/IEHHBIX 3/IEKTPUUECKUX 11.03.2024 | Bubmoreka [IOK
yeneil. [TpaBuna Kupxroga https://m.edsoo.ru/ff0c7838
11.03.2024 | Bubmmoteka LIOK
122 Peuerie 3a7ad https://m.edsoo.ru/ff0c7ae0
123 Pabora 3/1eKTpHUeckoro Toka. 3aKoH 17.03.2024
xoyns —Jlenna
17.03.2024
124 Perienue 3agau
M .
OLL{HOCTb 3/7IeKTPUYECKOT0 TOKa 18.03.2024
125 TernioBasi MOILIHOCTb, BbiZie/iseMasi Ha

pe3ucTope




18.03.2024

126 Perienue 3aau
127 3/ C v BHyTpeHHee CONPOTHUBIIEHHE 18.03.2024
HMCTOYHMKA TOKa
128 3akoH Oma A1/1s1 TOTHOM (3aMKHYTOM) 24.03.2024
3JIeKTPUUECKOU Lieru
24.03.2024
129 PerieHue 3agau
25.03.2024
130 MOoUIHOCTh UCTOYHMKA TOKA
25.03.2024
131 Kopotkoe 3aMbikaHue >03.20
132 KonpeHncarop B 1jernu noCTosHHOT O 25.03.2024
TOKa
1.04.2024
133 Pemtenne 3amau 01.04.20
134 Perenue 3azau o teme "I1oCTOSIHHBIN 01.04.2024
3JIEKTPUUECKHUM TOK"
135 Pemienne 3azmau 1o teme "IloCTOSSHHBIM 02.04.2024
3/1eKTPUUeCKUM TOK"
136 Peiienue 3azau 1o Teme "TloCTOSTHHBIN 02.04.2024
3/1eKTPUUECKUM TOK"
O606LHeHI/Ie u CI/ICTeMaTI/IBaL[I/iH 02.04.2024
137 3HaHuWK 110 TeMe "[1oCTOSAHHBIN
3JIeKTPUUeCKUM TOK"
138 KonTtposnrHast paboTa o Teme 08.04.2024

"[ToCTOSIHHBIN 371eKTpUYeCKUM TOK"




BJIEKTPI/I‘-IECKEIH MMPpOBOANMOCTB

139 a3/IMYHBIX BEIECTB. DJIeKTPHUUECKHIA 08.04.2024 |~ Bubmorexa [IOK
p i ) p https://m.edsoo.ru/ff0c84ae
TOK B MeTa/s1aXx. CBepXIIpOBOAUMOCTb
OneKTpUYeCcKui TOK B pacTBOpax U
140 aCHJIEIl)BaX 3J1EKT OJII/ITI())B SaI?OHbI 09.04.2024 1 Bubmaorexa [IOK
P P ' https://m.edsoo.ru/ff0c82ba
dapages /11 571€KTPOIM3a
. 09.04.2024 | Bubmoteka LJOK
141 OneKTpuyecKuil ToK B rasax. Ilnasma hitps:/m.edsoo.ru/f0c84ae
140 O/NeKTpUYeCcKuM TOK B BaKyyMe. 09.04.2024 | Bubmuoreka [IOK
BakyymHbIe ipubopsi . https://m.edsoo.ru/ff0c86fc
143 OneKTpUYeCcKri TOK B 14.04.2024 | Bubamoteka ITOK
T0/IyIPOBOAHUKAX https://m.edsoo.ru/ff0c88be
14.04.2024
144 [TosyTipoBOIHUKOBBIE TIPUOOPEI
du3nyecKuil MPakTUKyM 10 TeMe
HM
3MepeHHe CUJIbl TOKa U HarpspKeHUst 15.04.2024
145 B LIely ITIOCTOSIHHOIO TOKa Ipy
TIOMOLLM aHAaJIOTOBbIX U LIU(POBBIX
H3MepHUTe/IbHBIX TTPUOopoB"
dusnyeckuil MPakTUKyM 10 TeMe
146 "M3yueHrie HepaBHOMEPHOT' O 15.04.2024
JIBYDKEHMS C LiefTbl0 OTipe/ie/ieHUst
MIHOBEHHOM CKOpOCTH"
dusnyeckui NpakTUKyM 10 TeMe
147 "HI3MepeHune yCKOpeHus Ipy 15.04.2024
NIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBVPKEHUU 110 HaK/IOHHOM MJIOCKOCTH"
148 dusnyecKui pakTUKyM 110 TeMe 18.04.2024




"M3mMepeHue YCKOPeHUsI CBOOOJHOTO
rnajeHus"

149

dusnyeckuil MPakTUKyM 10 TeMe
"N3yueHue JBUKeHUs Tesia 110
OKPY>KHOCTH C MOCTOSIHHOU T10
MOZYJIFO CKOPOCTBIO"

24.04.2024

150

®u3nUeCKU NPaKTUKYM T10 TeMe
"[IpoBepka rurnoressl 0
He3aBUCMMOCTH BPeMeHH [IBUKEeHUs
OpycKa 1Mo HaK/IOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOsIHKE OT ero Macchl”

24.04.2024

151

®u3nUeCKU NPakKTUKYM T10 TeMe
"MccnemoBaHve 3aBUCUMOCTH CHJT
YIPYTOCTU, BO3HUKAIOIIUX B MPY>KUHE
Y pe3MHOBOM 00pa3tie, OT UX

Jnedpopmaryn’.

25.04.2024

152

®u3nuecKuil PakTUKYM I10 TeMe
"V3mepeHue Ko3¢uLieHTa TpeHus 1o
Be/IMUMHE yTI0BOro KO3 duiiieHTa
3aBucumoctu FTp(N)".

25.04.2024

153

®usnyeCcKuu NpakTUKyM 110 TeMe
"UccnenoBanue yC/I0BUM PaBHOBECHS
TBEPZ0I0 Tesla, UMEeIoLLero 0Cchb
BpalleHus"

25.04.2024

154

du3nyeckuii MpakTUKyM 10 TeMe
"N3mMepeHHe KUHETUUeCKOW SHePTrUu
TeJjia 110 TOPMO3HOMY ITyTH"

07.05.2024

155

duU3nYeCcKuil MPakTUKyM 10 TeMe

07.05.2024




"N3yuenue n3obapHOTo mporjecca”

156

dusnyecKuil MpakTUKyM 10 TeMe

"3mepeHue yJenbHOM TeryI0éMKOCTH"

08.05.2024

157

dusnyeCcKui pakTUKyM 110 TeMe
"M3mepeHue yJeNbHOM TeIIoTh
TIaB/I€HUS A"

08.05.2024

158

®usnyeCcKuu NpakTUKyM 110 TeMe
"PacripefienneHvie pasHOCTH
MOTEHL[MA/IOB (HaIpsUKeHWst) TIpU
10C/IeZl0BaTe/IbHOM COe/JMHeHUN
KOH/IeHCaToOpoB"

08.05.2024

159

du3nyeckuil MpakTUKyM 10 TeMe
"WccnenoBaHve 3aBUCHUMOCTH CHJIBI
TOKa OT HaNpPsDKEeHUs [1/1s1 JIaMIIbl
HaKa/IiBaHHUs"

14.05.2024

160

®u3nUeCKU MPakKTUKYM 10 TeMe
"WccnenoBaHre 3aBUCHMOCTH
COTIPOTUBJ/IEHHS] TEDMOPE3UCTOPa OT
TeMIeparypsl"”

14.05.2024

161

Pe3epBHbIit ypok. O606IIeHNE 1
cucTeMaTH3alys 3HaHUH TI0 TeMe
"Kunematyka"

15.05.2024

162

Pe3epeHbIii ypok. O600IIIEHHE U
CHCTeMaTH3allys 3HaHUH 110 TeMe
"[JuHamuka"

15.05.2024

163

Pe3epeHblit ypok. O600IIEHUE U
cUCTeMaTH3alus 3HaHUM T10 TeMe
"CraTrvkKa TBepZoro tena"

15.05.2024




164

Pe3epBHbIit ypok. O606IIeHNE 1
cucTeMaTH3alys 3HaHUM TI0 TeMe
"3aKOHBI COXpaHEeHUsI B MeXaHUKe"

21.05.2024

165

Pe3epeHbIit ypok. O600IIIEHHE U
CHCTeMaTH3allysl 3HaHHUH 110 TeMe

"OCHOBBI MOJIEKYISIPHOKMHETUYECKOM

Teopuu”

21.05.2024

166

Pe3epeHbIit ypok. O600IIEHHE U
CcUCTeMaTHr3aLus 3HaHUM T10 Teme
"TepmogrHamuka. TerioBbie
MallUHbI"

22.05.2024

167

Pe3epeHblit ypok. O600IIEHNE U
cuCTeMaTH3alys 3HaHU| 10 TeMe
"ArperaTHble COCTOSIHUs BellleCTBa.
da3o0Bble nepexosbl"”

22.05.2024

168

PesepBHbiii ypok. O6001eHme 1
CUCTEeMATHU3aLMsl 3HAHUH 110 TeMe
"OneKTpruueckoe mnose"

22.05.2024

169

Pe3epeHbiit ypok. O6001I€HTE U
cucTeMaTH3alys 3HaHUW TI0 TeMe
"[ToCTOSTHHBIN 3/1IEKTPUYECKUN TOK"

28.05.2024

170

Pe3epBHbIit ypok. O606IIeHNE 1
cuCTeMaTr3alys 3HaHUi 110 TeMe
"Toku B pa3nnyuHbIX cpegax”

28.05.2024

bubmoreka 1IOK
https://m.edsoo.ru/ff0c8f6¢c

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16




11 K/TACC

KomuecTBo yacos JJIeKTPOHHBbIE
ara nudposbie
Ne n/m | Tema ypoka Kontpoabusl | IIpakTHueckue A p
Bcero U3yUYeHus oOpa3oBare/IbHBIE
e paboTsI paboTbI
pecypchl
B3auMogeiicTBre TOCTOSHHBIX Bu6 LOK
nbmoTeka
1 MarHyuTOB U NIPOBOJHUKOB C TOKOM. 1 06.09.2023 hitps:/m.edsoo.rW/F0cO778
MarnuTHoe 1ose. ['unoresa AmMrepa
BekTop MarHUTHOM UHAYKLIUH.
2 ITpun pHn CyTieprnosu Ii?; I\:[laFHI/ITHI:IX 1 06.09.2023 Bubmmorexa TOK
P VI—I yrep 3 . o https://m.edsoo.ru/ff0c98fe
nosneu. JIMHUA MarHUTHOM UHAYKLUU
M
3 arHUTHOE I10/1e TIPOBOJHHKA C 1 07.09.2023 bubnuoreka LIOK
TOKOM. OTbIT JpcTega https://m.edsoo.ru/ff0c98fe
Cota A R
4 uaa AMmnepa, eé HarpaBs/ieHUe U 1 07.09.2023 bubnuoreka IIOK
MOJYJIb https://m.edsoo.ru/ff0c9ac0
bubnuoreka IIOK
> Pererine sajas 1 07.09.2023 https://m.edsoo.ru/ff0c9df4
I1 A .
6 pUMeHeHHre 3aK0Ha Amriepa 1 13.09.2023 bubmoTeka LIOK
OneKTpou3MepuTe/ibHbIe TTPUOOPHI https://m.edsoo.ru/ff0c9778
Cua JlopeHija, eé HanpaB/ieHUe U
- MOJYJIb. [IBMKeHHe 3apsyKeHHOU 1 13.09.2023 bubmoreka IIOK
YacTULbl B OAHOPOJAHOM MarHUTHOM https://m.edsoo.ru/ff0c98fe
nose
bubmmoreka IIOK
P 1 14.09.202
8 CIICHME 3aAad 09.2023 https://m.edsoo.ru/ff0c98fe
bubnuoreka IIOK
9 Pabota cusbl JlopeHiia 1 14.09.2023 hitps://m.edsoo.ru/f0c9ac0




bubmoreka LJOK

10 Peurerivie 3a7ad 14.09.2023 https://m.edsoo.ru/ff0c9df4
MarnuTHoe 1oJie B Bell[eCTBe.
11 deppoMarHeTHKH, napa- u 20.09.2023
JiaMarHeTUKU
OCHOBHBIE CBOWCTBa
12 (heppomarHeTukoB. [IpruMeHeHMe 20.09.2023
(heppoMarHeTHKOB
13 Peme”HHe 3aja4 1o TeMe "MarHutHoe 91.09.2023
rosie
14 Peme”HHe 3az1a4 110 teMme "MarHuTtHoe 21.09.2023
rosie
SIBneHue 5/1eKTpPOMarHuTHOU Bt 1OK
nbmoTeka
15 I/IH,E[yKL[I/II/I\., IToTok BekTOpa 21.09.2023 hitps://m.edsoo.ru/f0cals0
MarHUTHOU UHAYKLIUU
bubnmoreka LJOK
16 ONC uHAyKLH 27.09.2023 https://m.edsoo.ru/ff0cal50
17 3aKOH 3/1eKTPOMarHUTHOU UHAYKLIUU 97.09.2023 bubmmoreka LIOK
dapazies https://m.edsoo.ru/ff0cal50
18 BuxpeBoe snekrpuueckoe 1iose. Toku 28.09.2023
dyko
19 O C MHAYKLMY B JBUXKYLLIUXCS 98.09.2023
TIPOBO/JJHHKAX
20 Perienue 3azmau 28.09.2023
21 IIpaBusio JleHa 04.10.2023
NupyktuBHOCTL. Karyliika
22 WHAYKTUBHOCTH B L|eITU [TOCTOSTHHOI'O 04.10.2023

TOKa




23

Arnenne camouHaykuuu. J/1C
CaMOUHJYKLUH

04.10.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

24

3Hepr1/1$1 MAIrHHUTHOT'O 10/ KaTYIIKH
C TOKOM. BHeKTPOMaFHI/ITHOE rmoJjie

10.10.2023

25

Pemienne 3amau

10.10.2023

26

O06o00611eHrEe ¥ CHCTeMaTH3aLUs
3HaHWM N0 TeMe "DeKTpoAHaAMUKa"

11.102023

bubmoreka LJOK
https://m.edsoo.ru/ff0cab82

27

KonTponbHast paboTa 1o Teme
"OnekTpogruHaMUKa"

11.10.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0cad58

28

KosnebatenbHasi cuctema. CBOOOJHBIE
KosiebaHusi. ["'apMoHHUeckue
KosiebaHust

11.10.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0caf06

29

KunemaTnueckoe v IMHaMUUeCKOe
orucaHre KoyeGaTe/lbHbIX ABM>KeHUN

17.10.2023

bubmoreka IIOK
https://m.edsoo.ru/ff0caf06

30

OHepreTrueckoe onucaHve. BeiBog
JWHAMUUeCKOT0 OMHUCAHUS
rapMOHUYECKUX Kojie0aHHI U3 UX
SHEPreTUYeCKOro U KWHEMaTUYeCKoro
ONMCaHUs

17.10.2023

31

Awmmuityga u dasa KosebaHui

18.10.2023

32

[Tepuog 1 yacToTa KojieOaHH.
[Mepro/ MaTbIx CBOOOAHBIX
KoJyiebaHUII MaTeMaTHUYeCcKoro
MasiTHUKA. [Teproj; cBOOOAHBIX
KoJie0aHHi PYKMHHOTO MasiTHUKA

18.10.2023

33

3aryxarolie KoyjebaHwsl.
BuiHYyKieHHbIe KosieOaHMsl. Pe3oHaHC

18.10.2023

34

ABTOKO/Ie0aHUSA

24.10.2023




35

Perienuie 3azjau

24.10.2023

36

Ypok-kKoHbepeHLys "MexaHHUeCcKUe
KosebGaHusl B My3bIKabHbIX
WHCTpyMeHTax"

25.10.2023

37

O600111eHrE ¥ CUCTEMAaTH3aIHs
3HaHWi 10 TeMe "MexaHUuueckKue
Komebauus"

25.10.2023

38

OJeKTpOMarHuTHbIe KoJiebaHusI.
KosebarenbHbI KOHTYD

25.10.2023

bubmoreka LJOK
https://m.edsoo.ru/ff0cb820

39

®opmyiia TomcoHa. CBs3b
aMITIUTY bl 3apsiia KOHZeHcaTopa C
aMITTUTYJJON CH/IbI TOKA B
KosiebaTeTbHOM KOHTYpe

03.11.2023

bubmoreka LJOK
https://m.edsoo.ru/ff0cb9c4

40

3aKOH COXpaHEeHHs SHePruu B
HzieaTbHOM KojiebaTe/lbHOM KOHTYpe

03.11.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0cbb86

41

3aryxarolye 3/1eKTpOMarHUTHbIe
KosieOaHus1. BeiHYKleHHbIe
3/IeKTPOMarHuTHbIe KoeOaHUs

04.11.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0cbd34

42

[TepemeHHbIM TOK. Pe3ncTop u
KOH/IeHCaTop B Lielu [lepeMeHHOr 0
TOKa

04.11.2023

43

Karyiiika UHIYKTUBHOCTH B 1[eTTH
TepeMeHHOr 0 TOKa

04.11.2023

44

3akoH Oma /1J1s1 371eKTpUYeCcKou Lienu
IlepeMeHHOr 0 TOKa

11.11.2023

45

MOoLIHOCTE IeEpeEMEeHHOr0 TOKa.
AMIIIUTYHOE U IeHCTBYIOLIee
3HaueHue CUJIbI TOKA U HallpsUKeHUs

11.11.2023




46 Pe30oHaHC B 3/1eKTpUYECKOM 1]eTn 12.11.2023
47 Perenue 3azmau 12.11.2023
W peanbHblii TpaHchopMarop.
48 [Ipou3sBoacTBO, Nepejava 1 ~ 12.11.2023 bubmoreka LIOK
rorpeb/ieHre 37IeKTPUYeCKOi https://m.edsoo.ru/ff0cc324
SHepruu
OK0JIOrMYecKre PUCKU NpU
TIPOU3BO/CTBE 3/IEKTPOSHEPIUM.
P A P P bubnmoreka LJOK
49 KybpTypa ucronb3oBaHus 18.11.2023
. https://m.edsoo.ru/ff0cc324
371eKTPO3HEPTUM B OBCEAHEBHOM
JKA3HU
50 Pemienue 3agau 18.11.2023
51 Pemienue 3amau 19.11.2023
O60011IeHNE ¥ CUCTEMAaTH3aIHS
52 3HaHUM MO TeMe "DeKTPOMarHUTHbIe 19.11.2023
Kosebanus"
53 MexaHUuyecKre BOJIHBI. 19.11.2023 bubmoreka LIOK
XapakTepuCTUKY MeXaHUYeCKUX BOJIH https://m.edsoo.ru/ff0cca54
54 CBolicTBa MeXaHU4YeCKUX BOJTH 26.11.2023 Bubmiorexa [IOK
https://m.edsoo.ru/ff0cccOc
55 3ByK. XapaKTepuCTUKH 3ByKa 26.11.2023
56 WNHudpasByk u yanpa3ByK.u [ITymoBoe 97 11.2023
3arpsi3HeHUe OKpY>KaroLer cpeibl
57 Pemienue 3agau 27.11.2023
=8 OJIeKTPOMarHUTHbIE BOJIHBI. 27 11.2023 bubmioTeka LIOK
W3nyueHue 3/1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
59 OHeprus 3/IeKTPOMarHMTHBIX BOJIH. 03.12.2023 | bubmuoteka [JOK




CaoiicTBa 3JIEKTPOMATrHHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfeQ

60

[ITkasa 3/1eKTPOMarHUTHBIX BOJIH.
[IpyMeHeHHe 371eKTPOMarHUTHBIX
BOJTH B TeXHUKE U OBITY

03.12.2023

61

[TpUHLIUTIBI PaZIMOCBSI3U U
TesieBUZieHYs. Paaguosiokarys.
O/IeKTPOMarHUTHOE 3arpsi3HeHue
OKpY’Karolllei cpefibl

04.12.2023

62

KoHTponbHast paboTa 1o teme
"KosiebaHust ¥ BOTHBI"

04.12.2023

bubmoreka LJOK
https://m.edsoo.ru/ff0cc6f8

63

CaeT. 3aKOH TIPSIMOJIMHEMHOT0
pacIipocTpaHeHus CBeTa

04.12.2023

bubmoreka LJOK
https://m.edsoo.ru/ff0cd350

64

PerieHue 3a/1au Ha MPUMeHeHHe
3aKOHa MPsSIMOJIMHEHHOTO
pacripocTpaHeHus CBeTa

10.12.2023

bubnuoreka IIOK
https://m.edsoo.ru/ff0cd4e0

65

OTtpaxenue cBeta. [1y10cKoe 3epkario.
Cdepurueckoe 3epkaso

10.12.2023

bubmioTeka LIOK
https://m.edsoo.ru/ff0cd7f6

66

[Tpenomnenue cBeta. AGCOMIOTHBINA U
OTHOCHTeJIbHBIN [T0Ka3aTe/b
nipesiomsieHust. [losiHOe BHyTpeHHee
oTpaxkeHue. [IpesienbHbIN yrosa
T10JIHOTO BHYTPEHHEr0 OTPaKeHUsI

11.12.2023

67

Perienne 3d/la4 Ha IIpUMeHeHHe
3dKOHOB OTPa’>kKe€HHs U IIpejIoOMJ/IeHUA
CBeTa

11.12.2023

68

Xop nyveu B rpusMe. [lucriepcus
cBeTa. CIIOXKHBINM cocTaB 6e10ro
ceeta. Liger

11.12.2023

bubnmoreka LJOK
https://m.edsoo.ru/ff0cd67a




JInn3el. DOKYyCHOe pacCTOsAHME U

bubnuoreka IIOK

69 ONTHYECKasi CUJIa JIMH3bI 17.12.2023 https://m.edsoo.ru/ffOcddle
70 [MTocTpoeHue M300pa>keHHI B JIMH3AX 17.12.2023
Y UX CUCTeMaX. YBeJInueHre JIMH3bI
Perrenue 3a1au Ha mOCTpoeHUe
71 1300pakeHuH, TI0/TyuaeMbIX C 18.12.2023
TOMOILIbIO JIMH3
72 I'na3 kak ornrrueckas cucremMa 18.12.2023
Pemienune 3azmau. I1pegesnsl
73 TIPUMEHHUMOCTH TeOMeTpHUUeCcKOoi 18.12.2023
OMTUKU
74 CKOpOCTb CBeTa U MeTO/IbI ee 94.12.2023
V3MepeHUst
75 ducriepcus ceeta 24.12.2023
76 WuTepdepenius ceeta 25.12.2023 E:f:;;gf:g;gﬁﬁoce 422
KorepeHTHbIe MCTOUHUKU. Y CJIOBUS
77 HabTI0/1eHNsT MaKCUMYMOB U 25.12.2023
MUHHUMYMOB
78 Peruienue 3azau 25.12.2023
79 [MpumeHeHue nHTepdepeHIUN 10.01.2024
80 Oudpakius cBeta 10.01.2024 ﬁ:f?;;fg;grouz 0cf02e
81 OudpakiioHHast peléTka. Y c/ioBUe 11.01.2024 bubmioreka LJOK
Ha0JTIO/IeHNsI TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/ff0cf02e
82 Pemienue 3amau 11.01.2024
83 [ToriepeyHOCTH CBETOBBIX BOJIH. 11.01.2024




HOJ'IHPI/BEIL[I/IH CBeTa

84 Pemienue 3amau 18.01.2024

85 CBeTOBbIe fIB/IeHUS B IIPUPO/e 18.01.2024

86 O606LH€HI/I€ u CI/{'CTeMaTI/IfaLII/IH 19.01.2024
3HaHUH 110 TeMe "OnTHKa
KonTtponbHast pabora 1o teme bubnuoreka IIOK

87 «OnTuka» 19.01.2024 https://m.edsoo.ru/ff0cf862
['paHuLIbl TPUMEHUMOCTH

a8 KJ/IaCCUYeCKOW MeXaHUKH. 3aKOHbI 19.01.2024 bubmioTeka LIOK
3/IeKTPOAMHAMUKYU U TIPUHLIUIT https://m.edsoo.ru/ff0cfa42
OTHOCUTEJTbHOCTH

89 [TocTynaTel cneliuasbHON TeOPUU 75.01.2024 bubmoreka LIOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/ff0cfc68
[IpocTpaHCTBEHHO-BpEMEHHOM
uHTepBa. [IpeobpasoBanus JlopeHra.

90 YcnoBue NpUYMHHOCTHU. 95.01.2024
OTHOCUTE/ILHOCTb OJHOBPEMEHHOCTH.
3ame/i/ieHre BpeMeHHU U COKpallleHhe
JTUHBI

o1 OHeprusi U UMMYJ/bC PeSITUBUCTCKON 26.01.2024
YaCTULIbI
CBsi3b MacChl C 3Hepruei u Bub 1OK

. nbnMoTeka

92 HMMITY/IbCOM PeJIITUBUCTCKOU 26.01.2024 https://m.edsoo.ru/ 0G0
YaCTULIbI. DHEepPrusi MoKosi :

93 PaBHOBeCcHOe TenioBoe usjiyyeHue 26.01.2024

94 3aKoH cMellleHus1 BuHa 01.02.2024.

95 I'unore3a M. IlnaHka 0 KBaHTax. 01.02.2024.




doToHBI

96 OHeprusi ¥ UMMyabC POTOHA 02.02.2024.

97 ®oto3¢dexT. OnbiTel A. T'. 02.02.2024. Bubmioreka IJOK
CroneroBa. 3akoHbI (oTO3PdexTa https://m.edsoo.ru/ff0cffc4
YpaBHeHHe DUWHILTeHHA J1s1 Bub 1OK

" " nbnMoTeka

98 tdotosddekra. "KpacHasi rpanHuiia 09.02.2024. hitps://m.edsoo.r/ff0d015e
tdoTosddekra
Hasnenne ceeta. Onbitel I1. H. Bbubmoteka LIOK

99 Jlebenesa 09.02.2024. https://m.edsoo.ru/ff0d04a6

100 Bo/iHOBBIe CBOMCTBA UaCTHUL] 10.02.2024.

Bonnel e bpoiins. [JnvuHa Bo/IHBI e
101 Bpoiinst u pa3mepsr obs1actu 10.02.2024.
JIOKaJIM3aLuy ABWXKYILENCS YaCTULIbI
102 KopnyckynsipHO-BOJIHOBOH Aiyaivi3m 10.02.2024.
103 Oudpakiys 2/1eKTPOHOB Ha 17.02.2024.
KpHCTaaax
CrieLiidrika U3mMepeHui B

104 MUKpomupe. COOTHOLIEHUS 17.02.2024.
HeorpeziesiéHHOCTe ['efizeHbepra

105 PerieHue rpadguueckux 3azau 18.02.2024.

106 Pelienue pacuéTHbIX 3a7a4 18.02.2024.

KoHTposbHast paboTa 1o reMam: Bub 1OK
" mon I/I HHOTeKa

107 OCHOBB{,CTO ’ K"OPHYCKYHHPHO 18.02.2024. | https://m.edsoo.ru/ff0d0302
BOJTHOBOM [lya/ivi3M

108 OIBITHI 110 UCC/IE0BAHUIO CTPOEHUS 24.02.2024. | bubmoteka LJOK




aToma. [1naHeTapHasi Mozieslb aToMa
Peszepdopga

https://m.edsoo.ru/ff0d091a

bubnuoreka IIOK
109 [Toctysatel bopa 24.02.2024. https://m. edsoo.rw/ffodOafa
110 Bupl cniektpoB. CrieKTp ypoBHe 95.02.2024. bubmoreka IIOK
3Heprum aToMa BOZ0poja https://m.edsoo.ru/ff0d0afa
111 CrioHTaHHOEe U BBIHY K eHHOe 95.02.2024. bubmoreka LIOK
U3J/IyueHue CBeTa https://m.edsoo.ru/ff0d0ca8
bubmoreka IIOK
12 Jlazep 25.02.2024. https://m.edsoo.ru/ff0d0fd2
HyxknonHas mozens sijpa
113 [etizen6epra-BaHeHKO. 3apsifi U 03.03.2024.
MaccoBoe YucIo sgpa. Vi3oTomnsl.
Pa/10aKTUBHOCTD
3aKOH paJM0aKTUBHOIO pacraza.
CBolCTBa MIOHHU3UPYIOLLIETO
114 u3nyvyeHus. BausHue 03.03.2024.
PaZiIMOAKTUBHOCTH Ha >KUBbIE
opraHu3mel. Jlo3umeTpusi
OHeprus CBsI3U HYKJIOHOB B sifipe.
SAnepnbie cuibl. [dedeKT Macchl sipa.
AnepHeble peakuyu. AnepHele
115 éanpTO prH c])_l6J1eMIjL i aBJIsIeMOr 0 04.03.2024 Bubmiorexa OK
P pbL- 1P yrp o | https://m.edsoo.ru/ff0d1162
TepPMOSIJePHOT0 CUHTe3a.
OKOJIOTUUeCKUEe aCTIeKThbl pa3BUTHS
11ePHOM SHepreTHKU
116 Metopb! perucrpanuu u 04.03.2024. | bubmmoteka LIOK

HCCIeOBaHKA 3/IEMEHTAPHBIX

https://m.edsoo.ru/ff0d1356




yactul]. PyHZaMeHTa/IbHbIe
B3aUMO/IeiCTBUsL. BaproHbI, Me30HbI
U JienToHbI. [IpesicTaBneHue o
CrangapTHoii Mogenu. KBapk-
TJIFOOHHAsI MO/IeJIb a/IPOHOB

117

dusuka 3a nipefiesiaMyd CTaHAapTHOM
Mozenu. TémHas maTepus U TéMHas
sHeprus. EguHCTBO r3nuecko
KapTUHBI MUpa

04.03.2024.

bubmoreka IIOK
https://m.edsoo.ru/ff0d0e38

118

OTanbl pa3BUTHS aCTPOHOMUH.
3HaueHHe aCTPOHOMUU

10.03.2024.

119

[TpUMEHHUMOCTD 3aKOHOB (DH3UKH [I1s1
00BbsICHEHHUST IPUPO/IbI KOCMUUECKUX
00BeKTOB. MeTo/Ibl
aCTPOHOMHUECKUX UCCIIe/JOBaHUMN

10.03.2024.

120

CoBpemeHHbIe ONTUYeCcKue
TeJIeCKOIIbl, paJI0Te/IeCKOIIbI,
BHeaTMOC(epHasi aCTPOHOMUS

11.03.2024.

121

Buz 3Bé31H0r0 Heba. Co3Besaus,
SIPKKE 3BE3/Ibl, TUIAHEThI, X BUJUMOE
JIBIDKEHHE

11.03.2024.

122

ConneuHas cuctemMa. CoJHiie.
CoJ/tHeuHas aKTUBHOCTb. VICTOUHHK
sHeprum CoJiHI[a U 3BE3]

11.03.2024.

123

3B63/bl, X OCHOBHbIE
XapaKTepUCTUKHU. [luarpamma
"CrieKTpasibHbIN K/1acC — CBeTUMOCTD"

17.03.2024.

124

3Be3/bl FNaBHOU

17.03.2024.




rnoc/ie10BaTe/;IbHOCTHU

125

BHyTpeHHee cTpoeHue 3BE3[.
CoBpeMeHHbIe Mpe/iCTaB/IeHus 0
MIPOUCXOXKeHUH U 3BoJiroLy CosHLa
Y 3BE3[]. JTarlbl JKU3HU 3BE3]

18.03.2024.

126

Mneunsiii [Tyts — Hama ["anakTyka.
Turbl rasakTvk. YépHble AbIpbI B
A pax rajJakTHK

18.03.2024.

127

Bcenennas. Paciimpenue BeenenHou.
3akoH Xab66ma. Teopust Bosbiioro
B3pbIBa. Pe/lMKTOBOE HU3/TyueHue

18.03.2024.

128

MaciirrabHasi cTpykTypa BeenieHHOI.
MertarasniakTika

24.03.2024.

129

Hepetéxubie pobieMbl aCTPOHOMUU

24.03.2024.

130

du3nueCcKUil MPakKTUKYM T10 TeMe
"UccnenoBaHue AenCTBUs
TOCTOSTHHOT'O MarHWTa Ha PaMKy C
TOKOM"

25.03.2024.

131

®u3nuecKui PakTUKYM M0 Teme
"M3yueHuie 3aBUCMMOCTH CUJIbI
AmMriepa OT CUJIBbI TOKA"

25.03.2024.

132

®u3nUeCKU NPaKTUKYM T10 TeMe
"UccnenoBanyie siBieHUs
371eKTPOMarHATHOM MHAYKLUN"

25.03.2024.

133

®u3nUeCKU NPaKTUKYM I10 TeMe
"UccnenoBanue siBleHUs
CaMOUHAYKLANU"

01.04.2024.

134

®U3MUeCKUN MPaKTUKYM 10 Teme

01.04.2024.




"M3MepeHue repro/ia CBOOOAHBIX
KoJsiebaHWM HUTSHOTO U TIPY>KUHHOTO
MasiTHUKOB"

135

®u3nUeCcKUi MPaKTUKYM M0 Teme
"IIpeobpa3oBaHyie SHEPTUH B
NIPY>KUHHOM MasiTHUKe"

02.04.2024.

136

®u3nueCcKU NPakKTUKYM T10 TeMe
VccnemoBaHre paboThl UCTOYHHUKOB
CBeTa B LIelU NepeMeHHOro Toka"

02.04.2024.

137

®u3nyeCcKu NMPakTUKYM 10 Teme
"M3yuyeHne napamMeTpoB 3ByKOBOU
BOJIHBI"

02.04.2024.

138

Pu3nueCcKuy NPaKTUKYM I10 Teme
"M3mepeHue nokasareJist
TpeJjioM/IeHrs CTeK/1a"

08.04.2024.

139

®uU3MUeCcKU MPaKTUKYM 10 Teme
"N3mepeHue (GOKYyCHOTO pacCTOSHUS
paccerBarovX JTUH3"

08.04.2024.

140

du3nueCcKUil MPakTUKYM T10 TeMe
"Habmogenue audpakiy,
vHTepdepeHI[MU U T0JIIpr3aLiuu
ceeta"

09.04.2024.

141

®u3MUeCcKUi MPaKTUKYM M0 Teme
"OrnipeenieHle UMITYyJIbCA U SHEPTUU
PeIATUBUCTCKUX YacTul] (1o
(oTorpadusiM TPeKOB 3aps’KeHHBIX
YyaCTHL] B MAarHUTHOM 11oJie)"

09.04.2024.

142

®u3nuecKui MPakKTUKYM M0 Teme

09.04.2024.




"MccnemoBaHye 3aBUCMMOCTU CUJIBI
TOKa yepe3 CBeTOUO/, OT
HarnpsoKeHus"

143

®u3nUeCcKUi MPaKTUKYM M0 Teme
"HcciegoBaHue crieKTpa
paspekeHHOro aTOMapHOIo BOJOpoZa
U U3MepeHue TocTosiHHOW Puibepra”

14.04.2024.

144

®u3nuecKui PakTUKYM 10 Teme
"HccnenoBanue pafyioakKTUBHOIO
¢oHa c ucrnosb30BaHUEM Jj03UMeTpa”

14.04.2024.

145

Du3NUeCKUi IPAaKTUKYM I10 TEMe
"Hab6srogenust B Tesieckon JIyHbl,
TUIaHeT, TYMAHHOCTeH U 3BE3/IHBIX
CKOTUIeHnH"

15.04.2024.

146

O06o0011IeHNe ¥ CHCTeMaTH3aLUs
3HaHWH. PoJTb GU3UKU 1 aCTPOHOMUH
B SKOHOMHUUYECKOU, TEXHOJIOTMYeCKOMH,
COLMa/IbHOW U 3TUYeCKOM chepax
JesiTe/IbHOCTU uesioBeKa

15.04.2024.

147

O06o00611eHrEe ¥ CHCTeMaTH3aLUs
3HaHUU. Posib U MecTo (pU3MKU U
aCTPOHOMHH B COBPEMEHHOM HayUHOU
KapTHhHe MHpa

15.04.2024.

148

O06o0011eHre ¥ CCTeMaTH3aL[s
3HaHuM. Posib hu3nueckoit Teopuu B
(hbopmMUpOBaHUM Mpe/CTaBIeHUN 0
(hr3nuecKoi KapThHe MUpPa, MeCTO
(bu3nyeckoit KapTUHBI MUpPa B 0011IeM
psily COBPeMEHHBIX eCTeCTBEHHO-

18.04.2024.




HayYHbIX TIpe/ICTaB/IeHHH 0 TIpUpoe

149

O600111eHrE ¥ CUCTEMAaTH3aIHs
3HaHuii 1o Teme "KunemaTuka"

24.04.2024.

150

O600111eHNE ¥ CUCTEMAaTH3aIHsI
3HaHuii o Teme "KuHemaTuka"

24.04.2024.

151

O06o00611eHrEe ¥ CHCTeMaTH3aLUs
3HaHUM no TeMe "/InHamMuKa"

25.04.2024.

152

O06o00111eHrEe ¥ CCTeMaTH3aL[s
3HaHM no TeMe "CTaTHKa TBEP/0Oro
Tesa"

25.04.2024.

153

O06o006111eHrEe ¥ CUCTeMaTH3al[s
3HaHWM 110 TeMe "3aKOHbI COXpaHeHHs!
B MexaHuKe"

25.04.2024.

154

O60011IeHNE ¥ CUCTEMAaTH3aIHS
3HaHU Mo TeMe "OCHOBBI
MOJIeKY/IIPHO-KWHeTHYeCKOW Teopuun"”

07.05.2024.

155

O600111eHrE ¥ CUCTEMAaTH3alHs
3HaHWM 1o TeMe "TepMogMHaMHUKa.
TeryioBble MallIvHbI"

07.05.2024.

156

O06o0011IeHNEe ¥ CHCTeMaTH3aL[Us
3HaHWM N0 TeMe "ArperaTHble
COCTOsIHMSA BelllecTBa. Pa3oBble
rnepexozpl”

08.05.2024.

157

O06o00611IeHNEe ¥ CHCTeMaTH3aLUs
3HaHWUU M0 TeMe "DeKTpuYecKoe
roJje"

08.05.2024.

158

O06o0611eHre ¥ CUCTeMaTH3al[s
3HaHuii 1o Teme "I1oCTOSTHHBIN

08.05.2024.




3/71eKTpUUecKuii Tok"

159

O600111eHrE ¥ CUCTEMAaTH3aIHs
3HaHWM 1o TeMe "TOKM B pa3/IM4HbIX
cpepax”

14.05.2024.

160

O600111eHrE ¥ CUCTEMAaTH3aIHs
3HaHUH 110 TeMe "MaruutHoe mnose"

14.05.2024.

161

Pe3sepBHbiil ypok. O6061IeHue 1
cucTemMaTH3alys 3HaHUU I10 TeMe
"OneKTpoMarHiTHas UHAyKOus"

15.05.2024.

162

Pe3epBHbIi ypok. O000IIeHE U
CHCTeMaTHU3aLys 3HAaHUH T10 TeMe
"MexaHu4yeckue Kosebanus"

15.05.2024.

163

Pe3epBHbIi ypok. O6001IIeH e U
cucTeMaTU3aLysl 3HaHUM TI0 TeMe
"DJIeKTPOMarHUTHLIe KoJjleOaHus"

15.05.2024.

164

Pe3epBHbIi ypok. O6001IeH e U
cHCTeMaTH3al[ysl 3HaHUM 110 Teme
"MexaHuueckue u
3/IeKTPOMAarH1uTHbIE BOJIHBI"

21.05.2024.

165

Pe3epBHbIil ypok. O600IIeHHE U
CHCTeMaTHU3alys 3HaHUH 110 TeMe
"OnTuka"

21.05.2024.

166

Pe3epBHbiii ypok. O6001IeHNE U
CHCTeMaTH3allys 3HAHUH 10 TeMe
"OcHoBel CTO"

22.05.2024.

167

PesepBHblii ypok. Obo61meHve 1
cucTeMaTH3allysl 3HaHUM 110 TeMe
"KopnycKynsipHO-BO/THOBOU

22.05.2024.




ayanusm"

168

Pe3epBHbIi ypok. O6061IeHHE U
CHCTeMaTHU3alys 3HAHUH 110 TeMe
"®dusrka atoma"

22.05.2024.

169

Pe3epBHbiil ypok. O6001IeH1E U
cucTemMaTu3alys 3HaHUM I10 TeMe
"®u3uKa aTOMHOIO0 s/ipa ¥
3/1eMeHTapHbIX YacTull"

28.05.2024.

170

Pe3epBHbIii ypok. Obo6mmeHme 1
crCTeMaTH3alys 3HaHUH 110 TeMe
"OneMeHTb! acTpoU3UKU"

28.05.2024.

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

170

16




YUYEBHO-METOJNYECKOE OBECIIEUEHUE

OBPA30BATEJIBHOI'O ITPOLOECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V)11 YYEHUKA

1. I'.{. Msikuwes, b. b. byxosues, H.H. Corckuit ®u3uka 10 k1. @usuka 10
Ksacc. ba3oBelii U yriyb/eHHbIN ypoBeHb. YueOHUK. MockBa. [IpocBeliieHue,
2020 r.

2. T'.4A. Msakuiues, b.b. Byxosues, B.M. Uapyrun ®u3uka 11 kiacc. ba3oBbiv u
yriy0O/ieHHbIN ypoBeHb. YueOHUK. Mocksa. [TpocBemjenue. 2020 r.

3. A.TL PeivkeBuu. CH60opHUK 3aziau o ¢u3vke. Mocksa, [Ipoda, 2005 - 2019 .

4. CoOopHuK 3azau 110 pusrke a1 9 — 11 kmaccos. CocraBurens I'.H.
CremnanoBa. M.: «IIpocsenjenue», 1996 r.

5. 3aganus obpa3oBarenbHOro noprana Perry EI'D

METOJNYECKUE MATEPUAJIbBI /)11 YUUTEJIA

1. Co6ophnuk 3azau o ¢usuke a5 10-11 kmaccoB ob1ieo0pa3oBaTeTbHBIX
yupexgenui, ['.H. CtrenanoBa, Mocksa, «IIpocBeiienue», 2013

2. Kontposbhbie paboTsi 110 du3uke 10-11 knaccel, A.E.Mapon, E.A. MapoH.
Knura gnsi yuuresnsa. Mocksa, «IIpocsernenue», 2010.

3. Mapon A.E., Mapon E.A. OnopHbie KOHCIEeKTbI U AuddepeHIpOBaHHbIe

3a/jaun

MU PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChBI CETU
NHTEPHET

1. Poccuiickasi snekTpoHHas 1Kona https://resh.edu.ru/

2. MeTtoauueckoe riocobure. ®usuka. https://edsoo.ru/mr-fizika/
3. Konnekuus LIOP http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://edsoo.ru/mr-fizika/
https://resh.edu.ru/

4.T'azeta «®u3nka» M3patensckoro goma «IlepBoe ceHTssopsi» https:/fiz.1sept.ru/

5.Kadenpa u naboparopus ¢pusvnku MUOO http://fizkaf.narod.ru/

6.2KypHan "KsanT» http://kvant.mccme.ru/



http://kvant.mccme.ru/
http://fizkaf.narod.ru/
https://fiz.1sept.ru/
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