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IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3vke 0a30BOTO YPOBHS Ha YpPOBHe cCpefiHero o0iiero
obpa3oBaHus pa3paboTaHa Ha OCHOBE TIO/IOKEHWN M TpeboBaHMI K pe3y/bTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTe/lbHOM ITporpamMMmbl, TpeactaBieHHbIXx B PI'OC
COO, a Takxke c yuétom deaepanbHOl paboueil TMMpPOrpaMMbl BOCIIMTAHUS U
KOHLIETIIIUM TIpero/laBaHus yuebHoro rnpeameTa «®Pu3nka» B oOpa3oBaTelbHBIX
OpraHu3aLusax Poccuiickon Depnepanuy, peanusyroLux OCHOBHBbIE
oOpa3oBareJsibHble TPOrPaMMBbl.

Copep)kaHve mMporpaMMbl T0 (U3MKe HalpaBieHO Ha (opMHUpoBaHue
eCTeCTBEeHHO-HayYHOH KapTWHbBI Mupa oOyuvarormuxcsi 10-11 KmaccoB 1ipu
o0yueHur ux Qu3snke Ha 6a30BOM YpOBHe Ha OCHOBE CHUCTEMHO-ZeSITe/TbHOCTHOTO
noaxoga. IIporpamma 1o ¢wu3uke cootBercTByeT TpeboBanusm PI'OC COO k
TJIaHUPYeMbIM JIMUHOCTHBIM, TMpPeJMEeTHbIM UM MeTarpeJIMeTHbIM pe3y/bTaTamM
oOyueHHsi, a TaK)Ke YUMTbIBaeT HeO0OXOJUMOCTb peanu3al[ii MeXKIpeAMeTHbIX
cBsizeld (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHBIMU TipeaMeTaMU. B Heil
OTIpe/iesISIIOTCS. OCHOBHBIE 1le/I U3yueHWs (PU3WKU Ha YPOBHe cpejiHero oOIiero
oOpa3oBaHUsl, TJIaHUpyeMble pe3y/bTaTbl OCBOeHHUsI Kypca (PU3MKU: JTUYHOCTHBIE,
MeTaripe/iMeTHbIe, TIpeiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no (u3suKe BKIKOYAET:

e TUIAHUpYyeMble pe3yabTaThl 0CBOEHUS Kypca hH3UKK Ha 6a30BOM YpPOBHE, B

TOM UHCJIe TIpe]MeTHBIE Pe3y/IbTaThl 10 I'oJjlaM 00yUueHus;

e copepxaHHe yueOHOro rpeaMera «du3mKa» 110 rojgaM 00yJeHusl.

du3mKa Kak Hayka O HauOosee OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yueOHOTO rpeiMeTa B IIKOJIe, BHOCUT CYIIIeCTBEHHBIM BK/IaJ] B CUCTEMY
3HaHU# 00 oKpy»KaroiieM mupe. I1IKombHbIN Kypc PU3NKNA — CUCTeMOO0Opa3yrOIuii
JJIsT eCTeCTBeHHO-HaYUHBIX YueOHBIX TIPeIMeTOB, TTOCKO/IbKY (hH3nUecKre 3aKOHbI
7ieKaT B OCHOBe TIPOLIECCOB U SIBJIEHWM, M3ydaeMbIX XuMUel, Ouomoruen,
dbusnueckold reorpadueli W acTpoHOMMel. Vcrionb3oBaHMe U aKTHUBHOE
rnpuMeHeHue  (U3MYEeCKUX 3HAaHWW  OmpejessieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TexXHOMOTU B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIO/TyYyeHUs] HOBbIX MaTepHa/ioB C 3a/laHHbIMU CBOWCTBAMH U JIPYTHUX.
N3yueHue (UMK BHOCHT OCHOBHOW BK/aZi B (hOPMHpOBaHUWE eCTeCTBEHHO-
HayyHOW KapTWHBI MHpa OO0yuarolfuxcs, B (OPMHUPOBaHHE YMEHHUH TNPHUMEHSThH
HayUYHBIA MeTO/] TI03HAHMSI ITPH BBITOJTHEHUY UMM YUeOHBIX UCC/IeJOBAHU.

B ocHOBy Kypca GU3WKH [ YPOBHS CpegHero oOimiero o6Gpa3oBaHUS
TOJIOKEeH psiJ UZel, KOTOpble MOXXHO pacCMaTpuBaTh KakK TIPUHLUIIBI  €ro
MOCTPOEHUSI.

Hodess yenocmHocmu. B COOTBETCTBUM C Hell KypC SIB/SIETCS JIOTMUECKU
3aBepLIEHHBIM, OH COJEP)KUT MaTepuas U3 BCeX pa3ziesioB (M3UKH, BKIOUaeT Kak
BOIIPOChKI KJIaCCUYeCKOU, TaK U COBPEMEHHON (PU3UKHU.

Hoesa eeHnepanuzayuu. B cOOTBeTCTBUM C Hell Marepuaj Kypca (U3UKU
o0beIMHEH BOKPYr (u3NueCKUX Teopui. BeayiuM B Kypce sBJsSeTCS



¢dbopMrpoBaHue TIpe/iCTaB/eHU O CTPYKTYPHBIX YPOBHSIX MaTepuu, BelljeCTBe U
roJie.

Hoesa eymanumapusayuu. Eé peanusanusi TipejnosnaraeT WCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3NUecKor HayKd, OCMBIC/IEHUE CBSI3W DPa3BUTHS
¢usuku Cc pasBuTHeM O00IIeCTBa, a TakKkKe C MHPOBO33PeHUECKHUMH,
HPaBCTBEHHBIMU U IKOJIOTUUECKHUMU MPoOieMaMH.

Hoes npuknaovoli  HanpaeneHHocmu. Kypc ¢u3ukyA — Tipejrionaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHUYECKHUX W TeXHOJIOTMUeCKUX MPUI0KeHUM
W3yUYeHHbIX TeOPUN 1 3aKOHOB.

Hoess 3Kono02u3ayuu peanu3yeTrcss TOCPEACTBOM BBeJEeHUS] 3/1€MEHTOB
COJiep)KaHus, TIOCBSIIEHHBIX 9KOJOTMYeCKUM TipobsieMaM COBpeMEeHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHUKHW U TEXHOJIOTHM, a TakKe 00CYyXIeHUs
npo6sieM palOHaILHOTO MPHPO/OTI0/Ib30BAHUS U 9KOJIOTUUECKOUM O6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (pU3MKM Ha ypOBHe cpeJHero o0iero
oOpa3oBaHus SIBSIFOTCS (r3uueckre Teopud (hopMUpoBaHUe TpeJCTaB/eHUN O
CTPYKTYype MOoCTpoeHusi (U3nYecKoil Teopuu, posn GyH/jaMeHTa/lbHbIX 3aKOHOB U
MPUHLIMIIOB B  COBPEMEHHbIX TMpeJCTaB/leHUsIX O TMpUpOJe, TpaHULIAX
NPUMEHUMOCTU TeOpWM, [/l ONUCaHUSl eCTeCTBEHHO-HAyUHbIX SIBJI€HUH U
TIPOL[ECCOB).

CucTeMHO-/iesiTe/IbHOCTHBIN TOAX0/l B Kypce (U3UKU peai3yeTcs IMpexze
BCEro 3a CYET OpraHW3aliy 3KCIIepUMEeHTA/IbHOW ZesTeTbHOCTH O00YyJaroIuxcs.
Ons  6a3oBoro ypoBHA Kypca (U3MKH — 3TO UCIO/Ab30BaHHWE CHUCTEMBI
(bpoHTaNbHLIX KpPaTKOBPEMEHHBIX SKCIIepUMEHTOB U JlabopaTOpHbIX pabor,
KOTOpble B Tiporpamme Mo ¢u3vke oO0beJuHeHbl B OOIIUI CITUCOK YUeHUUeCKUX
MpakTUUeCcKUx paboT. BoifieieHne B yKa3aHHOM repeuHe JjlabopaTOpHBIX paboT,
MPOBOAUMBIX  /I/Ii  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yyaCTHUKaMHu
oOpa3oBaTe/bHOTO TIpollecca WCXOAsS U3 0COOeHHOCTeM TUTaHUPOBaHUS U
ocHamleHusi KabuHera ¢usuku. Ilpu 3ToM obecrieurBaeTCsl  OBJafieHHE
00yuarIMUCs YMEeHUsMH TPOBOAUTb KOCBEHHbIe W3MepPeHUs, WCC/IefOBaHUs
3aBUCMMOCTe (PU3MUeCKUX BeIMUMH W TIOCTAaHOBKY OIBITOB [0 TIPOBEpKe
TIpe//I0)KeHHbIX TUTIOTe3.

Bonbilloe BHUMaHWe y/esieTCs pelleHUI0 pacYéTHbIX M KaueCTBEeHHBIX
3agay. [Ipu 3TOM A/ pacuéTHBIX 3a/lay MPUOPUTETOM SIB/SIFOTCS 3a/lauv C SIBHO
3a[laHHOM (hHU3UUEeCKOU MO/Ie/TbI0, T03BOJISIIOLIYE PUMEHSTh U3yYeHHbIe 3aKOHBI U
3aKOHOMEPHOCTU KakK K3 OJHOr0 pasfefia Kypca, TaKk U UHTErpupys 3HaHUS M3
pa3HbIX paszjenoB. [ KaueCTBEHHbBIX 3a/jay MPUOPUTETOM SIBJISIIOTCS 3aJjaHusl Ha
o0bsicHeHHe TIpOoTeKaHWs1 (DU3UUECKUX SIBJIEHWM UM TPOIIECCOB B OKPY>KaroIlieu
)KU3HU, TpeOyroie BbIOOpa (Qu3NMUeckol MoJenud MAJisi CUTyalud TPaKTUKO-
OpPHEHTHPOBAHHOI'O XapakKTepa.

B cootBerctBuM ¢ TpeboBanusmu DPIrOC COO K MarepuanabHO-
TEeXHUUeCKOMY obecrieueHH0 yueOHOro riporjecca 0a30BbIii ypoOBeHb Kypca
GbHU3MKKM Ha ypoBHe cpefiHero obirero o6pa3oBaHus OJKEH U3yUaThCs B YC/IOBHUSX
npeMeTHOr0 KabuHeTa (M3WKU WIM B YCJIOBUSIX WHTETPUPOBAHHOTO KabuWHeTa



TpeIMETOB eCTeCTBeHHO-Hay4yHOro I[MKaa. B kabuHeTe (PU3UKKU [O/DKHO OBITH
HeobxonuMoe JlabopaTopHoe 000py/0OBaHUWe [/ BBIMOJHEHUS] yKa3aHHBIX B
riporpamMme 10 ¢U3MKe yueHUUeCKUX TMpakKTUUeCKUX paboT U JeMOHCTpPAlMOHHOe
obopyioBaHUe.

IemoHCTpalloHHOe 000pyZoBaHWe (OpMHUpPyeTCs B COOTBETCTBUU C
TIPUHLIATIOM ~MWHHMMA/IbHOM  [TOCTaTOYHOCTH W 00ecrieurdBaeT TIOCTAHOBKY
TIePeUNC/IeHHBIX B TIporpamMMme 10 (GU3MKe KIFOUeBBbIX [JeMOHCTpALNA /st
WCC/IeJOBAaHUST ~ W3yYaeMbIX sIBJIEHUW W TPOLIECCOB, OMIMPUYECKUX U
dbyHjaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00OopygoBaHHe [JiI YUYE€HWUYECKHX IMPaKTHUeCKuX paboT
dbopmupyeTcsi B BUfle TeMaTHUeCKMX KOMILJIEKTOB M 00ecrieurBaeTCsi B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuarouuxcs. TemaThueckde KOMILIEKTHI
nabopaTopHOoro 000py/I0BaHHsI [AO/DKHBI OBbITH TIOCTPOEHBI Ha KOMIUIEKCHOM
WICTI0/Tb30BaHHWM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXKe KOMITbIOTEPHBIX
H3MEPHUTE/IbHBIX CUCTEM B BU/le UG POBLIX 1ab0paToOpHii.

OCHOBHBIMHU TeJISIMU U3y4deHHst (PU3UKHU B 0011IeM 00pa30BaHUM SIBISIFOTCS:

e (QopmupoBaHHe HHTEpPeca W CTPeMJIEHHS OOYyYaroIMxXcsi K HaydHOMY
W3y4YeHUI0 TIPUPOJbI, Pa3BUTHE WX WHTE/UIEKTYyalbHBIX W TBOPUYECKUX
CII0COOHOCTel;

e pa3BUTHE TIPeJCTAB/IEHNY 0 HAYYHOM MeTO/ie TIO3HaHUS ¥ (POpMHUpOBaHUe
WCCJIeJOBAaTe/TbCKOTO OTHOIIIEHHS K OKPY KAIOIIUM SIBJIEHUSIM;

e (QopmHupOBaHHE HAyYHOTO MMPOBO33DeHMsS] KakK pe3ysbTaTa H3y4deHUs
OCHOB CTPOeHUsI MaTepuu U QyHAaMeHTaTbHBIX 3aKOHOB (PU3UKY;

e (QopmupoBaHHe yMeHWM OOBSICHATH sIBJIEHUS C UCIOIb30BaHUEM
(br3MUeCKUX 3HaHWW U HAaYUYHBIX /I0Ka3aTe/bCTB;

e (opMHpOBaHUe Mpe/CTaBIeHUNA O POJU (PU3MKU JJjIs1 Pa3BUTHUSL [PYTHX
eCTeCTBEHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

HocTtikeHne 3TUX 1iesied obecrieurBaeTCs pellieHUeM CIeAYIOLUX 3a7iau B

niporiecce u3yueHus Kypca (GhM3UK{ Ha YPOBHe Cpe/iHero o011ero obpa3oBaHus:

e rmpuobpeTeHHWe  CHUCTeMbl  3HaHMKW 00  0OmUX  (U3UUECKUX
3aKOHOMEpHOCTSIX, 3aKOHaX, TeopusiX, BKJTFOUAst MeXaHUKY,
MOJIEKY/ISIpHYIO0  (DM3UKY, 3MeKTPOJAWHAMHUKY, KBAHTOBYH (H3UKY U
3/71eMeHTbI aCTPO(PHU3UKY;

e (QopmupoBaHHe yMeHWM TIDUMEHSTb TeopeTUueckKrde 3HaHUS  [jIs
00BsicHeHUs] (pU3MUeCKUX SBJeHWW B TpUPOJe W [JIsi TIPUHSATHUS
MPaKTUUYeCKHX pelleHUM B MOBCeJHEBHOW XU3HU;

e OCBOEHMe CIIOCOOOB pellleHUs] pa3/MyHbIX 33/@d C $SIBHO 3a/laHHOU
¢bu3rMueckor MoO/ieNblo, 3aZiad, I0/jpa3yMeBarollUX CaMOCTOSITe/TbHOe
co3zaHve ¢hU3nUecKoi MoJiesv, afleKBaTHON YC/IOBUSIM 3a/laul;

e T[OHHUMaHWe (U3NUECKUX OCHOB U TPHUHIUIOB AEMCTBUS TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TIPOLIeCCOB, UX BJIMSHUS Ha OKPY KaroIlyt0

cpeny;



e OBJI3JleHHe METO/laMU CaMOCTOSITe/IbHOTO TUIAHUPOBAHUS W TMPOBeJeHUs
(r3UUeCKMX 3KCIEepUMEHTOB, aHaju3a M HWHTepripeTanuu WH(GOpPMaLUH,
orpezeneHNs JOCTOBEPHOCTH MOJIyYEHHOrO pe3y/ibTaTa;

e (CO3/aHHe YCJOBUM I pa3BUTHSI YMEHUM MPOEKTHO-UCC/IeI0BaTe/bCKOU,
TBOPUECKOM [1esATeTbHOCTH.

Ha u3yuenue ¢u3vku (6a30BbIii ypoBeHb) Ha ypOBHe cpeAHero oOIrero
obpa3zoBanust otBoAuTCs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Hefie/0), B
11 knacce — 68 yacoB (2 yaca B HeZIeJn0).

[lpegnaraempiii B miporpamMme 10 (u3uKe TiepeueHb J/1abOpPAaTOPHBIX U
MIPaKTUUeCKUX paboT sB/sgeTCS pPeKOMeHJOBAaHHBIM, YyuWTesb JejlaeT BbIOOP
TIpoBeJieHUsT 1ab0opaTOPHBIX pPAbOT M OMBITOB C YYETOM WHAWBUJYa/TbHBIX
0COOeHHOCTe 00yUaroIUXCsl.



COJEPKAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [TI03HAHUA

®u3nka — Hayka O Tpupojie. HayuHble MeTO/bl MO3HAHUS OKPY’Karolllero
Mupa. Posb 3JKcrieppuMeHTa YW TeOpuM B MpOLieCCe TO3HaHUS TPUPO/BI.
OKCrepuMeHT B (PU3KKe.

MogenupoBaHue ¢Gu3NUeCKUX SIBIEHWN U MpoLeccoB. HayuHble TUMOTe3bI.
dusnueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKHX 3aKOHOB.
[IpyHLMIT COOTBETCTBUS.

Posib 1 MecTo u3MKu B (POPMUPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHbI
MUPA, B TIPAaKTUUYECKOU JeATeIbHOCTH JIFOZEH.

Lemoncmpayuu

AHanoroBele U 1[M(pOBbIe U3MepUTe/bHbIe TIPUOOpPHI, KOMITbIOTEPHBIE
JIaTYMKU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

MexaHnnueckoe aBikKeHHe. OTHOCUTETBHOCTb MEXaHUUYECKOTO JIBWKEHUSI.
Cucrema otcuérta. TpaekTopusi.

[TepemeilrieHrie, CKOpPOCTb (CpefHSsI CKOPOCTb, MTHOBEHHas CKOPOCThb) H
yCKOpeHHe MaTeprasbHONW TOUKHM, WX TPOEKIIMM Ha OCH CHUCTeMbI KOODJWHAT.
CrnoykeHue TiepeMelleHUi 1 C/I0KeHUe CKOPOCTeM.

PaBHOMepHOe M paBHOYCKOPEHHOe IIPIMOJIMHEMHOe ABMKeHHe. ['pabuku
3aBUCMMOCTA  KOODJMHAT, CKOPOCTH, YCKOPEeHHs, MyTH U TepeMelleHus
MaTepuanbHON TOUKH OT BpEMEeHH.

CBo0OosiHOe TIaZieHre. Y CKopeHre CBOOOIHOTO Ta/|eHusl.

KpuBonuHeiiHOoe  fBWKeHHWe. [IBDKeHHMe  MaTephalbHOM TOUKU  TIO
OKPY>KHOCTH C TIOCTOSIHHOH T10 MOZY/TFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, TAHEHHasT
ckopocTb. [Teprog 1 yactoTta obpaiieHusi. [leHTpocTpeMHUTe/TbHOE YCKOpPeHHe.

TexHUUYeCKHe YCTPOWCTBA M MpaKTHYeCKoe TpPUMEHeHHWe: CITUAOMET],
JBIDKeHHMe CHapsi/IOB, IelHble M peMEHHbBIE TIepe/jau.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETA, WJUTIOCTPALUS KMHEMAaTUUeCKHUX XapaKTepHUCTHK
JTBYDKEHUS.

[Tpeo6pa3oBaHye ABMKEHHH C MCTI0/Ib30BAHUEM MPOCTBIX MEXAaHU3MOB.

[TageHue Tesl B BO3/AyXe U B pa3pe)KeHHOM TIPOCTPAHCTReE.

HabOmoneHre ABWKEHHWS Tesa, OPOIIEeHHOTO TIOfA YIJIOM K TOPH30HTY H
TOPHU30HTABHO.

3MepeHue yCKOpPeHHUs] CBOOOHOTO Ma/leHHUs.

Hampas/ieHre CKOpOCTH TTPU JBMKEHHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



M3yueHrie HepaBHOMEPHOTO [IBMXKEHUsSI C 1[e/bl0 OrpezieieHusi MTHOBEHHOM
CKOPOCTH.

VccnenoBaHve COOTHOLIEHUS MeEXAY MyTSAMM, NPOWIEHHBIMU TeJ0M 3a
rocJieJoBaTe/IbHble  paBHble TMPOMEXYTKU BpeMeHU TIIpU PaBHOYCKOPEHHOM
JBIDKEHUU C HayaJbHOM CKOPOCTBIO, paBHOU HY/JIIO.

N3yueHrie IBW>KeHUs 1IapUKa B BA3KOU >KUIKOCTH.

3yueHrie ABW>KeHUs Tesla, OpOIIeHHOTO TOPHU30HTA/IBLHO.

Tema 2. Junamuka

[lpuHIMnn ~ oTHOcUTe/NbHOCTH  ['amunes.  IlepBbld  3akOH  HbIHOTOHA.
WHepraibHble CUCTeMbI OTCUETa.

Macca Ttena. Cuna. [IpuHimn cyneprio3unuu cui. Bropou 3akoH HbroToHa
[/1s1 MaTepraJibHOM TOYKHU. TpeTui 3aKkOH HbIOTOHA /1711 MaTepraibHbIX TOYeK.

3aKOH BCeMHMpHOro TArorenus. Cuia TsbKectd. IlepBasg Kocmuueckast
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Byl TpeHus (TOKos1, CKOMbXeHus1, KaueHusi). Cuiia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs CKO/IbXXEeHUsI U cujia TpeHus ToKost. KoadduiimeHT TpeHus!.
Cwura conpoTHUB/IeHUS TIPU ABMKEHUU TeJla B XKUJKOCTU WUJ/IU rase.

[MocTymaTe/ibHOe U BpalllaTe/ibHOe JBM>KeHHe abCOF0THO TBEPZOTO TeJia.

MoMeHT Cubl OTHOCUTE/IbHO OCH BpalleHus. Ilmeuyo cumbl. YcmoBus
paBHOBeCHs TBEPZOro Tea.

TexHuuyeckre yCTPOUCTBA W TIPAaKTUUeCKOe TMpUMeHeHWe: TOALIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

Lemoucmpayuu

fABnenue vHepLyu.

CpaBHeHVe MacC B3aUMOZIEUCTBYIOLIUX TeJl.

Bropoti 3akoH HbroToHa.

V3mepeHue cuJl.

CrnoxxeHue Ccuil.

3aBUCHUMOCTb CWIbI YIIPYTOCTH OT JleopMaLiviu.

HesecomocTs. Bec Tesa rpy yCKOpeHHOM MOABEMe U MaJjeHUH.

CpaBHeHMe CUJT TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KeHUS.

YcnoBus paBHOBecuHs TBEpAOro Tena. Buzipl paBHOBeCHs.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombi

M3yueHue ABW>KeHUsI OpyCKa 10 HAaKJIOHHOM TJIOCKOCTH.

WccnepoBanve 3aBUCUMOCTUA CUJT YIIPYTOCTH, BO3HUKAKOLMX B IPYKHWHE U
pe3uHOBOM 00pa3sije, OT UX AeopMariii.

VccnenoBaHve yC/IOBUM paBHOBeCHs TBEPAOr0 Tejla, MMERLero 0cCh
BpalLleHusl.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MEXAHUKe

VMryibC MaTepuasbHOM TOUKM (Tesla), CUCTEeMbl MaTepuasbHbIX TOYEK.
NMnyibC CUIbl U U3MEHEeHWe MMITyJIbCa Tejla. 3aKOH COXPaHeHUs VMITYJIbCa.
PeakTuBHOeE IBUXKEHMe.



PaboTa cusibl. MOLIHOCTb CHUJIBI.

KuHeTnueckasi SHeprusi maTepuarbHON TOUuku. TeopemMa 00 W3MeHEHUU
KUHETUYeCKOW SHEePruu.

IToTeHanbHas SHeprus. [ToTeHuManbHas SHeprus YIIPYyro
neopMUpOBaHHOW  TIpY>KUHBL.  [loTeHIMa/mbHasi  SHepruss Tena  BO/IK3U
TOBEPXHOCTH 3eMJIH.

[loTeHlManbHble W HemNoOTeHLUa/ibHble  cwibl.  CBsi3b  paboThI
HeIOTeHL|Ma/IbHBIX CWJI C HW3MEeHeHVWeM MeXaHWYeCKOW 3HepPruyd CUCTeMBbl TeJl.
3aKOH COXpaHeHUsI MeXaHUYeCKOW SHepruu.

Ynpyrue v HeyIrpyrue CTOJIKHOBEHUS.

TexHUueCckue yCTPOMCTBA U IpaKTUUeCKOe IPUMEeHeHHe: BOJOMET, KOIIEp,
TIPY>KVHHBIN [TUCTOJIET, IBUKEeHNe pakerT.

Lemoncmpayuu

3aKOH COXpaHeHUsl UMITy/IbCa.

PeakTuBHOe [IBUKeHUe.

[Tepexop MOTeHIMATLHOM SHEPTUU B KHHETUUYECKYIO U 00paTHO.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

N3yueHre abCO/IFOTHO HEYTIPYrOro yZapa C TOMOILbIO0 /ABYX OJWHAKOBBIX
HUTSHbBIX MassTHUKOB.

UccnenoBanue cBsi3u pabOThI CUIIbI C M3MeHEHHeM MeXaHW4YeCKOW SHepruu
Tesla Ha IIpuMepe pPacTsHKeHUs pe3sHHOBOIO JKIyTa.

Pa3zgen 3. MosieKy/isipHas (pu3uka 4 TepMoOAUHAMMKA

Tema 1. OcHO8bI MO/1€KY/ASIPHO-KUHEMU4ecKol meopuu

OCHOBHBIE TI0JIOXKEHUSI MOJIEKY/ISIPHO-KUHETUYECKOM TeOPUM M UX OIbITHOE
obocHoBanue. bpoyHoBckoe gBwkeHue. [duddysusa. Xapakrep [ABWKEHUS WU
B3aMMOJIEWICTBUSL UaCTUL] BewecTBa. Mojenu CTpoeHUs] ra3oB, >XUAKOCTeU U
TBEP/BIX Tel U 00bsSICHEHNe CBOMCTRB BelljeCTBa Ha OCHOBe 3THX Mo/eneil. Macca u
pa3mepsl MoseKkyJ1. KosmmuectBo BewjectBa. [loctosgsHHas ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [llkana TemriepaTyp
Lenbcus.

Mogens ugeasmpbHoro rasa. (OCHOBHOe ypaBHeHHWe  MOJIEKYJ/ISAPHO-
KUHEeTUYeCKOW Teopur WZeanbHOro ras3a. AOcostoTHasi TemriepaTypa Kak mepa
CcpefHed KWHETWYECKOM SHepPrud TeIuIOBOrO JBW)XKeHWs yacTtul rasa. lllkana
TemriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHjeneeBa—KnaneipoHa.
3akoH [anbToHa. M30rmporeccsl B WeaJbHOM rase C IMOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpejcTaB/ieHVMe W30MPOLECCOB: H30TepMa, M30X0pa,
n3o0apa.

TexHUUeCKHe yCTPOMCTBA M IpakKTUYeCKoe TpYMeHeHHe: TepMOMeTp,
GapomeTp.

Lemoucmpayuu

OmnbIThl, AOKa3bIBarolllie [UCKPeTHOE CTPOeHHe BellecTBa, (ororpaduu
MOJIEKYJ/T OPraHUYECKUX COeJMHEHUM.



OnbIThI 110 AU PY3UU KUAKOCTEN U a30B.

Moiesib GpOYHOBCKOTO IBM>KEHMUS.

Mogesns ornbiTa LTepHa.

OnbITHI, Jl0Ka3bIBatoIII1ie CylLL|eCTBOBaHUe Me>XXMOJIEKYJISIPHOTO
B3aMMO/IeMCTBUSI.

Mogenb, WOCTpUpYIOLLias MPUPOAY AaB/eHus ra3a Ha CTEHKH COCya.

OnbIThl, WUTIOCTPUPYIOIME YypaBHEHUE COCTOSIHWSI WJeaJbHOr0 rasa,
W30TIPOL[eCCHI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OmnpegeneHre Macchl BO3lyXa B K/IaCCHOM KOMHaTe Ha OCHOBe WM3MepeHUui
00BEMa KOMHATHI, ZIaB/IeHUsI ¥ TeMriepaTyphl BO3/[yXa B Hell.

WccienoBaHye 3aBUCMMOCTH MeX/y TlapaMeTpaMU COCTOSIHHSI pa3pe’KeHHOTO
rasa.

Tema 2. OcHoébl mepMOOUHAMUKU

TepMoarHaMUuecKasi cucTeMa. BHYTpeHHsIsi SHeprusi TepMoJMHaMU4ecKon
CUCTeMbl U CrI0CcOObI eé n3MeHeHus. KonuecTBo TeryioTel U paboTta. BHyTpeHHsis
SHeprusi ~ OJIHOATOMHOTO  WJeaJbHOTO  rasa.  Bujabl  Terionepejayu:
TeTIONPOBO/IHOCTb, KOHBEKLUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KosnuecTBO TeIoThI TIPU Terionepeaye.

[Tousitrue 06 azuabatHoMm mpotiecce. [lepBbIii 3aKOH TePMOJWHAMMKH.
[IpyuMeHeHVe MepBOro 3aKOHa TEPMOJWMHAMMKHM K u3omporeccaM. I'paduueckas
WHTepIipeTaiys paboTsl rasa.

BTopoii 3ak0H TepMoiiHaMUKA. Heo6paTMOoCTh Mpo1ieccoB B TIPUPO/IE.

TerioBble ~ MalWHbL.  [IpUHLWINBI  JeHACTBUSI  TEIUIOBBIX  MallWH.
[Ipeobpa3zoBaHusi 3HeprUM B TeIUIOBbIX MalinHax. Ko3adduieHT mone3Horo
JevictBusi TeryioBod MammHbl. Llukn KapHo u ero ko3d@duiveHT T0Jie3HOTo
JercTBUsl. DKOJ/IoTHYecKre pob/ieMbl TeTI09HepreTUKH.

TexHuuyeckue yCTPOMCTBA W TMpaKTA4YeckKoe TIpUMeHeHHe: JIBUraTeslb
BHYTPEHHEeT0 CropaHusi, ObITOBOM XOJIOJWIbHUK, KOHJUIIMOHEP.

LlemoHcmpayuu

3MeHeHre BHYTpPeHHeW SHepPruu Tejla TIPU COBepIEHUM pabOoThI: BbLIET
npoOKy 13 OyTBIIKK TIO[ [eHCTBHEM CKATOTO BO3/[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe MyTéM TpeHus (BUAe0AeMOHCTpALIKs).

V3meHeHre BHyTPeHHEN SHEePTUM (TemIiepaTypbl) Tesla NPy Terviorepejayve.

OnpIT 10 aAuWabaTHOMY pacIIMpeHuI0 Bo3Ayxa (OMBIT C BO3YLIHBIM
OTHUBOM).

Mojenu napoBoii TypOUHbBI, BUTaTe/isi BHYTPEHHET0 CropaHusi, peaKTHBHOTO
JBUTATeJIsI.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabombl

3MepeHUe yiebHON TETIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHus éewjecmed. Pazoeble nepexoobl



[TapooOpa3oBaHue U KoOH/jjeHcalus. VicrapeHue v KureHue. AOCO/MIOTHas U
OTHOCUTe/IbHasl BIAKHOCTh BO3Ayxa. HaceklllleHHbIM Map. YAe/lbHasi TeryioTa
rapoobpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPbl KUTIEHUS OT /IaB/IeHUS.

TBépgoe Teno. Kpucranimueckue U amop@Hble Tesia. AHU30TPOIUSI CBOMCTB
Kpucta/ioB. JKugkue kKpucra/uibl. CoBpemeHHble Matepuasnbl. [liaBneHve u
KpHUCTa/IM3alus. Y jenbHas TeTioTa riaBaedus. CyomMariysi.

YpaBHeHHe TerIoBOro OanaHca.

TexHUuyecKre yCTPOMCTBA Y MPAKTAUECKOe TpPHMeHeHue: TUTPOMeTp W
TICUXPOMETD, KaJIOPUMETP, TeXHOJIOTMU TOyUYeHUs] COBPEMEHHBIX MaTepUasoB, B
TOM YMCJIe HAHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

Lemoucmpayuu

CBoUCTBa HACBIL[EHHBIX MAPOB.

KurnieHue 1ipy MOHW>XEHHOM [1aB/IEHUM.

Crioco6bl 3MepeHus BJIaXKHOCTH.

HabJttojeHre HarpeBaHYs 1 T/IaB/IEHUST KPUCTA/UTMUECKOTO BeIleCTBa.

JeMoHCTpaLys KpUCTaslIoB.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

V3mepeHre OTHOCUTETIBHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. dnekTpoguHaMmuKa

Tema 1. Dnekmpocmamuka

OnekTpu3alus Ten. OJIeKTpUYecKu 3apsj. [IBa BuAa 3/71€KTPUUYECKUX
3apsi0B. [IpOBOAHUKM, AUSNEKTPUKU UM TIOAYNPOBOAHUKU. 3aKOH COXPaHeHUs
3JIeKTPUYEeCKOro 3apsifa.

B3aumogelictBue 3apsagoB. 3akoH KysoHa. ToueuHbld 3/1eKTpUYECKUN 3apsif.
OJiekTpruueckoe mosie. HanpsokEHHOCTb — 3/IEKTPUUECKOro  1ojid.  IIpuHiun
CyNeprno3vLIUA 37eKTPUUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabota cun  aseKTpocTtatudyeckoro  mosig.  IloreHuuan.  Pa3HocThb
rnoteHUUanoB. [IpOBOAHVMKM UM [OU3IEKTPUKU B 3JIEKTPOCTAaTUYECKOM TMIOJIe.
[JvisnekTprueckasi MpOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZleHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZeHCaTopa.
OHeprus 3apsKeHHOro KOHIeHcaTopa.

TexHuUueckre YCTPOWCTBA M MpPAKTAUeCKOe TMpUMeHeHHe: 3J/IeKTPOCKOT,
3JIEKTPOMETp, 3JIeKTPOCTaThyecKasl 3alljuTa, 3a3em/ieHue 3JIeKTPONpuOOpOB,
KOH/IEHCaTOop, KOMUPOBA/IbHBIN annapar, CTPYHMHbIN TIPUHTEP.

Lemoncmpayuu

Y CTpOWCTBO Y TIPUHLIMII JeHCTBHUS 7IeKTPOMeTpa.

B3avMo/elcTBre Ha3/1eKTPU30BaHHBIX TeJl.

D/IeKTpUUeCKOe MoJie 3apSKEHHBIX TeJl.

[IpOBOIHUKHM B 3/IEKTPOCTAaTUYECKOM I10JI€.

OJIeKTpoCTaThuecKas 3aljuTa.

[V3neKTprKKU B 3/1IEKTPOCTaTUYECKOM MOJIe.



3aBUCUMOCTb  3JIEKTPOEMKOCTU TIJIOCKOTO KOHJeHcaTtopa OT IUIoLjajgu
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOM TTPOHUI[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHieHcaTopa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3MepeHue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckull mok. ToKu é pazauuHbIx cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYLIeCTBOBAaHUSI 3/€KTPUUECKOr0 TOKa.
Wcrounuku Toka. Cria Toka. [IoCTOSSHHBIN TOK.

Hanpsiokenue. 3akoH Oma /151 yyacTKa Lieru.

ONeKTpUUeCcKoe COTpPOTUB/IEHHE. Y[le/IbHOe COMNpPOTHB/IEHWE BeIlecTBa.
[TocnemoBaTenbHOeE, MapasiebHOe, CMELIaHHOe COeJMHEeHWe POBOJHUKOB.

Pabota 9asekTpuyeckoro ToKa. 3akoH Jhkoyns—JleHija. MOIIHOCTh
5JIeKTPUYECKOr0 TOKaA.

ONeKTPOABWKYLLasl CU/a U BHYTPeHHee COMNPOTHUB/IEHMEe HCTOYHMKA TOKa.
3akoH OMa [i/151 TTIO/THOU (3aMKHYTOM) 3/1eKTpruecko 1ieni. KopoTkoe 3amMbIKaHUe.

OJIGKTPOHHAsE ~ TPOBOJWMOCTb  TBEpPAbIX  MeTa/uUIOB.  3aBUCHUMOCTb
COTIPOTHUBJIEHUSI META/IJIOB OT TeMrepaTypbl. CBepXIIPOBOAUMOCTb.

DeKTpUueCcKui TOK B BakyyMe. CBOMCTBA 3/IEKTPOHHBIX MTyYKOB.

[TonynipoBOAHUKMY. CobcTBeHHast v rp¥MecHast TPOBOJUMOCTb
TI0/TyTIPOBOTHUKOB. CBOMCTBa p—N-Tiepexo/ia. I1omyrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCcKuid TOK B  pacTBOpax Y  paciuylaBaXx  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUUECKAs! JUCCOLUALIUSA. DIeKTPOJIU3.

OneKTpuueckud TOK B ras3ax. CamMOCTOSITENbHBIM W HECaMOCTOSITeTbHBIN
pa3psz. Monnus. [Inasma.

TexHuuyeCcKre yCTPOMCTBA M TMPAaKTUYECKOe TIPUMEHEHHUe: amIrepmeTtp,
BOJILTMETP, peoCTaT, WCTOUHMKU TOKa, 3JIeKTpOHarpeBarejbHble MPUOOPHI,
3JIEKTPOOCBETUTE/TbHBIE TIPUOODPHI, TEPMOMETDP COTIPOTHB/IEHUS, BAKYYMHbBINA MO/,
TePMHUCTOPBI U POTOPE3UCTOPHI, TTOTYTIPOBOAHUKOBBIN IUO0/], Ta/IbBaHUKaA.

LlemoHcmpayuu

V3MepeHMe CUJIbI TOKA U HallpsKeHUS.

3aBUCUMOCTb COTIPOTUBJ/IEHUS] LWIMHPUUYECKUX TIPOBOJHUKOB OT [JIMHBI,
TJIOIA/v TIOTIePevyHOoro CeueHusi U MaTepuyara.

CwmeliaHHOe coeZjiHeH1e TPOBOJHUKOB.

[IpsiMoe w3MepeHHe >EeKTPOABWKYLeH CWibl. KOpOTKoe 3aMblKaHWe
raJlbBaHUUECKOTO 3/IEMEHTA U OLIeHKa BHYTPEHHEr0 CONMPOTHUB/IEHUSI.

3aBUCHMMOCTb COTIPOTUBJIEHUS] METAJ/UIOB OT TeMIIepaTyphl.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

VickpoBoW pa3psif U NPOBOJMMOCTb BO3JyXa.

OJHOCTOPOHHSIS TIPOBOIUMOCTD JUO/A.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yyeHre CMeLIaHHOTO COeJMHEHHUS Pe3UCTOPOB.

M3mepeHue 3/1eKTPOJBWXKYILEW CUIbl UCTOUHUKA TOKa U €ro BHYTPEHHEro
COTIPOTHUBJIEHUSI.



HabsmroieHue 3/1€KTpoJiv3a.

MexnpeaMeTHbIe CBSI3U

N3yuenve kKypca ¢pusuku 6a3oBoro ypoBHsi B 10 Kjiacce OCYIeCTBSIETCS C
YUYETOM COZiepKaTebHbIX MEKIIPEAMETHBIX CBS3€M C KypCcaMd MaTeMaTHKH,
OroJiorum, XUMKH, reorpadu U TEXHOJIOTHH.

Meoicnpeomemuble noHsimusi, CBSI3aHHblE C W3yY€HUWEM METO/0B Hay4HOIO
TO3HaHWA: SIBJIEHWe, Hay4Hbld (akT, rMroresa, (pu3nyeckass BeJIMUMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEeHT, MO/IeJIMPOBaHue, MO/le/ib, U3MepeHHe.

Mamemamuka: pellleHWe CHUCTeMbl ypaBHeHHWH, JMHeWHas (QyHKLuS,
napabosna, runepbosa, ux rpadyKyd U CBOMCTBA, TPUTOHOMETpUUYECKHe (YHKLIUU:
CUHYC, KOCUHYC, TaHT'€HC, KOTaHT'€HC, OCHOBHOE TPUI'OHOMEeTPHYeCKOoe TOXZEeCTBO,
BEKTOPBI U UX NPOEKLUU Ha 0CY KOOPJVHAT, CJI0KEHHE BEKTOPOB.

Buonozusa: mexaHuueckoe [BWKeHUE B JXUBOW Npupoge, Auddysus, ocMmoc,
TeryIo00MeH >XUBBIX OpPraHU3MOB (BUJbl TeIuiorepesiayl, TEeIIOBOe paBHOBeCHe),
3JIeKTPUUECKUE SIBJIEHUS B JKUBOW MPUPO/IE.

Xumusi: JUCKpPETHOe CTPOEHHE BelleCcTBa, CTPOEeHrEe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIPHAasi Macca, TervioBble CBOWCTBA TBEPABIX Tes, >XUAKOCTeU M
ra3oB, 3J/IEKTPUYECKHWe CBOWCTBA MeTa/l/IOB, 3/€KTPOJIMTHUYECKas [UCCOLUaLus,
raJibBaHUKa.

I'eoepacpusi: BNaXXHOCTb BO3/yXa, BeTPbI, bapoMeTp, TepMOMETD.

TexHonoeus: Tipeobpa3oBaHue [BWXKEHWN C KCI0J/Ib30BaHHMEM MeXaHU3MOB,
y46T TpeHUs B TeXHUKe, IOJLIWITHWKM, HWCIIOb30BaHHWE 3aKOHAa COXpaHeHUs
VMMITyJIbCa B TexXHUKe (pakeTa, BOJOMET U Jpyrue), ABUraTes]lb BHYTPEHHero
cropaHwusi, apoBasi TypOMHa, OLITOBOM XOJOJUIbHUK, KOHAULIMOHEP, TeXHOIOTUU
II0JIy4YeHUs] COBpPEMEeHHBbIX MaTepuajioB, B TOM UHMC/Ie HaHOMaTepuajioB, W
HAHOTEXHOJIOTUH, 37eKTpoCTaTUuecKasl 3alljiTa, 3a3eM/eHre 3/1eKTpOorpubopos,
KCepOKC, CTPYHMHBIN TIPUHTED, 3/IeKTpPOHarpeBarTe/ibHbIe nipubopkI,
3/IeKTPOOCBETUTE/IbHBIe PUOOPHI, rabBaHUKa.

11 K/TACC

Pa3pgen 4. JneKTpoguHaMMUKa

Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAsA UHOYKYU sl

[TocTostHHBIe ~ MarHWTBHL.  B3aWMofencTBMe  TOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe T1iosie. BeKTOp MarHWUTHOM WHAYKUWW. [IpyHLUN Cynepnosviuu
MarHuTHBIX Mojel. JIMHUM MarHWTHOW WHAYKUWW. KapThHa JMHWM MarHUTHOU
VH/AYKLWY T0JIs1 TOCTOSIHHBIX MarHUTOB.

MarautHoe moJile TPOBOJAHMKA C TOKOM. KapTWHa /MHUN WHAYKLUH
MarHMTHOTO TMOJII JJIMHHOTO MPSIMOrO MPOBOJHMKA M 3aMKHYTOrO KOJIBLIEBOTO
TIPOBO/JHMKA, KaTyLIKK ¢ TOKOM. OnbIT 3pcTesa. B3anmogericTBre NPOBOJHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJyJ/Ib U HallpaBJ/ieHUe.



Cua JlopeHlija, eé MO/y/ib M HaripaB/ieHUe. [IBrkeHre 3apshkKeHHON YaCTHLIbI
B OZIHOPO/IHOM MarHUTHOM T1osie. PaboTa cusbl JIopeHiia.

SIBeHMe 5/IEKTPOMarHUTHOM UWHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUU. OJIEKTPOJBWKYILas Cuia WHAYKUAW. 3akOH 3/1eKTPOMarHUTHOM
nHAyKouu dapazes.

BuxpeBoe »3/ieKTprueckoe Tiojie. OIEKTPOABMXKYyLas CWja MHAYKLUA B
TPOBOJHUKE, IBMKYLEeMCS TTOCTYIaTeIbHO B O4HOPOAHOM MarHUTHOM I10JIe.

[IpaBuio JleHia.

NHAYKTUBHOCTL. fIBjeHWe CaMOUHAYKLMU. OJeKTPOJABWXKYyLas Cuja
CaMOUHAYKLIUU.

OHeprusi MarHUTHOT'O T10JI KaTYLLKU C TOKOM.

OJIeKTPOMarHuTHoe TioJie.

TexHUUueckre YCTPOWCTBA M MpPAKTAUeCKOe TMpUMeHeHUe: TOCTOSIHHbIE
MAarHuTbl, 3/IeKTPOMAarHuThl, 3JIEKTPOJBUraTe/lb, YCKOPUTEIW 3JIeMEHTapHbBIX
YyaCTUL], UHAYKLMOHHAS TeyYb.

LlemoHcmpayuu

OmnbIT Opcrefa.

OTK/10HeHHe 3/IeKTPOHHOIO TTy4YKa MarHUTHBIM TT0JIEM.

JIVHUM MHYKLMA MarHUTHOTO TI0JISI.

B3auMogencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna AmMnepa.

[HevictBue cumbl JIopeH1|a Ha MOHBI 3JIEKTPOJIUTA.

SB/IeHre 3/1eKTPOMarHUTHOW UHAYKLMU.

[IpaBusio JleHua.

3aBUCHMOCTb 3/IEKTPOJBWKYIIEHA CUbI UHAYKIMA OT CKOPOCTU U3MEHeHUs
MAarHUTHOT'O MOTOKa.

ABieHVe CaMOUHAYKLIVH.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

M3yyeHre MarHUTHOIO MOJIS1 KATYLIKKA C TOKOM.

VccnenoBanve 1eCTBUS MOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

VccnenoBanve siBeHUs 3/IEKTPOMAarHATHOW UHAYKLUU.

Pasgen 5. Kos1ie0aHusa v BOJTHBI

Tema 1. MexaHuuecKue U 3/1eKmMpoMazHuUImHble Ko/1e0aHus

KonebatenvbHast  cucremMa. CBoOofHBIE  MeXaHWUYeCKHWe  KojiebaHWs.
"apmoHnueckue Kojiebanus. Ilepuon, vacTora, amruidTyga W da3a KonebaHUH.
[Ipy>KMHHBIM MasSTHUK. MaTeMaTUueCKUd MasiTHUK. YpaBHEHHWE TapMOHUUECKUX
Konebanwuii. [TpeBpaiijeHre SHePTHUX TIPU TaPMOHUYECKUX KOJIe0aHHSIX.

KonebaTenvHblii KOHTYpP. CBOOOJHBIE 3/IEKTPOMarHUTHbIE KojebaHusi B
WiealbHOM KojiebaTreslbHOM KOHTyYpe. AHANOTHs MeXIy MeXaHUueCKUMU |
3/IeKTPOMarHUTHbIMU  Kojiebanusmu. Popmyna TomcoHa. 3akOH COXpaHeHUs
9HepPTrUU B Hjiea/ibHOM KoJiebaTesTbHOM KOHTYpe.



[TpencraBieHye 0 3aTyxarolUX KosiebaHUsIX. BbIHYK/IeHHble MeXaHuUyecKue
KosnebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTPOMarHUTHbIe KoJsie0aHuUsl.

[TepemenHbli TOK. CHHYyCOWJa/NbHbIA TepeMeHHbIM TOK. MOIJHOCTb
MepeMEHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYIOLlee 3HayeHUWe CWUIbl TOKa H
HarpsKeHusl.

Tpancdopmarop. IIpor3BozcTBO, Nepefaua U motpebrieHre 371eKTPUUeCKOi
SHepruu. DKOJIOTUUeCcKre PUCKHU IIPU MPOU3BOJCTBe 3/IeKTpo3Hepruu. Kysbrypa
VICII0/Tb30BaHUS 3/IEKTPOSHEPTUU B TTIOBCEJTHEBHOM KU3HU.

TexHUuyeckKre yCTPOWCTBA W TMPAKTUUYECKOe MNpPUMEHEHHe: 3JIeKTPUYeCKUU
3BOHOK, 'eHepaTop MepeMeHHOr0 TOKa, IMHUY 371eKTpornepezay.

Lemoucmpayuu

WccnenoBaHue TmapaMeTpoB KosiebaTenbHOW CHUCTeMbl (TIPY>KUHHBIM WJTH
MaTeMaTUYeCKUM MasiTHUK).

HabstojeHue 3aTyxaroliux KosiebaHuii.

WccnenoBaHue CBOMCTB BBIHY>KI€HHBIX KOleOaHUM.

HabmtoieHne pe3oHaHca.

CB00o/IHBIE 3/IEKTPOMAarHUTHbBIE KOjiebaHMsl.

OcuuinorpaMMsl (3aBUCMMOCTU CHJTbI TOKA U HaMpsKeHUs1 OT BpEMeHM) /ISt
3/IEKTPOMAarHUTHBIX KOjieOaHUH.

Pe3oHaHC TipyM MOC/Ae0BaTe/IbHOM COE€JWHEHUM pPe3UCTOpa, KaTyIIKU
VHYKTUBHOCTHY Y KOHJIEHCATOpa.

Mopenb IMHUM 3/1eKTPOTiepejayun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HWcceqoBaHue 3aBUCMMOCTH TlepUO/ia MasbiX KojiebaHui rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacCChI Tpy3a.

WccnenoBaHve MepeMeHHOTO0 TOKA B Lenud M3 [0C/Ie[0BaTe/bHO
COeIMHEHHBIX KOH/IeHCaTopa, KaTyIlKU U pe3ucTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHyuueckue BOJIHbI, YC/I0BUS pacrpoctpaHenus. Ilepuog. CkopocTb
pacripocTpaHeHusi U J[yIMHA BOJHBL. llomepeuyHble UM TPOZOJIbHbIE BOJIHBL.
Wurepdepenius v agudpakiys MexaHUUeCKUX BOJTH.

3ByK. CKOpocTh 3ByKa. ['[pOMKOCTB 3ByKa. BricoTta ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI U3/TyYeHHUS 3/IEKTPOMArHUTHBIX BOJIH.
B3avmMHasi opuenTaius BeKTopoB E;, B, V B snekTpomarauTHoM BosiHe. CBOWCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TpejioM/ieHue, Mosspusalus, addpakius,
vuHTepdepeHusi. CKOPOCTb 3/IeKTPOMarHUTHBIX BOJIH.

[ITkana 3/eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMarHUTHBIX BOJIH B
TeXHHUKe U OBbITY.

[IpUHUUIIBI paJUOCBA3U U TesleBUAeHUs. Pagyosiokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUyeckre yCTPOMCTBA M TIpaKTUUeCKOe TMpUMeHeHHe: My3bIKalbHbIe
WHCTPYMEHTHI, yJIbTpPa3ByKOBasi [AUAarHOCTMKA B TeXHUKE M MeJULMHe, pajap,
pPaZIMONIPUEMHUIK, Te/IeBU30p, aHTeHHa, Teje)oH, CBY-neus.



Lemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHeHre TIONePeUHbIX U TTPO/I0/TbHBIX BOJIH.

KosebJtrorrieecs Tesio Kak MCTOYHUK 3BYKa.

HabJttojeHre oTpaykeHHUs ¥ PeIOM/IeHUsT MeXaHUUeCKUX BOJIH.

Habumtoerne nnrepdepeHidy U Audpakiiyd MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HAHC.

HabstojeHrie CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIATYJ0M U
YacTOTOM KosieOaHUiA.

WccnenoBaHre ~ CBOMCTB — 37€KTPOMArHWTHBIX — BOJIH: OTpa’keHwue,
ripesioM/ieHue, nosipu3alus, Audpakuys, UHTephepeHLusl.

Tema 3. Onmuka

['eomerprueckass ontuka. [IpsgmosviHenMHOe pacrpocTpaHeHWe CBeTa B
OJHOPOJHOU cpefie. JIyu cBeTa. ToueuHbIM UCTOUHMK CBeTa.

OTpakeHue cBeTa. 3aKOHBLI OTpakeHHUs1 cBeTa. [TocTpoeHne n3obpakeHHi B
IJIOCKOM 3epKarie.

[TpesiomneHue cBeTa. 3aKOHbI TIpe/IOM/IeHUs cBeTa. AOCO/IIOTHBIN TTOKa3aTe b
npesiomnenus. [lomHoe BHyTpeHHee oTpakeHue. IlpezenbHbIM yrosa MOSHOTO
BHYTPEHHEro OTPa’keHus.

Hucriepcust cBeta. CnoxHbIN cocTaB Oesoro cBeta. LiBerT.

Cobuparolifue ¥ paccedBarole JiMH3bL. ToHKasg JmH3a. PoOKycHoe
pacCcTOsTHUe W OITHYecKas CWIa TOHKOW JiMH3bI. [locTpoeHue u300pakeHU B
coOMparoIMX ¥ paccemBaroluX JuH3axXx. PopMysia TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JINH30U.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKOM OTNTHKH.

BonHoBass ontuka. WHTepdepeHiuyss cBeTa. KorepeHTHble HCTOYHUKU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MHUHUMYMOB B UWHTep(depeHIMOHHOM
KapTUHEe OT [IBYX CHH(a3HbIX KOrepeHTHbIX NUCTOYHHKOB.

Oudpakuys cBeta. [dudpakilMoHHas peliéTka. YC/IoBHe HaOmofeHus
[JIaBHBIX ~MakKCMMyMOB TIpU [aZleHWd MOHOXPOMAaTHUeCKOro CBeTa Ha
MA(PPAKLMOHHYIO PELIETKY.

ITonspusanys ceeta.

TexHUuyeckre yCTPOMCTBA W TIpaKTUUeCKOe TMpHUMEHEeHWe: OUKH, JIyma,
doToarnmapat, TPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOIl, BOJIOKOHHas
OMTHKa, AUPPaKI[MOHHAs PeIlETKa, TOISIPOU/,.

Lemoucmpayuu

[IpssiMOMHerHOe pacrpoCTpaHeHWe, OTpa)keHWe W TIpejiOMJIeHWe CBeTa.
OnTHyeckyre TIpUOOPBI.

[TosiHOe BHYTpeHHee oTpakeHue. MoJie/ib CBETOBOA.

WccnenoBaHue CBOMCTB M300pa)keHWH B JIMH3aX.

Mopenu MUKpPOCKOIa, Te1eCKora.

Habmoienue naTepdepeHIuU CBeTa.

Habmonenue qudpakiyy cBeTa.

HabmtoieHue ucriepcuu CBeTa.



[TosryueHue crieKTpa C MOMOILBIO TIPU3MBI.

[TosnyyeHue crieKTpa C MOMOLLIBIO AUPPAKLMOHHOW PEIIETKY.
HabroieHue rosisipu3aiivy CBeTa.

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil
3MepeHUe roKasare/isi IpesioM/IeHUs] CTeKJIa.
WccienoBaHue CBOMCTB M300pa)keHH B JTMH3aX.
HabmoieHue ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/THbHOCTH

['paHuibl ~ TPUMEHHMMOCTH  K/JIaCCUUeCKOM  MexaHukd.  [locTynartsl
Criela/ibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/S CKOPOCTU
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEJIbHOCTU DWHILTEHHA.

OTHOCUTENTLHOCTh OJHOBPEMEHHOCTH. 3aMejljieHre BPeMEHU U COKpallleHue
JUTUHBI.

OHeprusi U UMNYJbC PeISITUBUCTCKOM YaCTULIBI.

CBsI3b MacChl C SHEPTUeN U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPIUsi
TOKOSI.

Pa3pen 7. KBantoBas ¢usuka

Tema 1. D1emeHmbl KBAHMOBOL ONMUKU

®otonHbl. Popmysia [1naHKa cBsi3u 3Hepruu (OTOHA C €ro YaCTOTOW. DHeprus
Y UMITyJIbC (DOTOHA.

OTtkpeITUe U uccienoBanve Gorosddexra. OmnbiThl A. I'. CTosieToBa. 3aKOHBI
doTtoapdekra. YpaBHeHue IDliHIITeHa Ajs (oTodPdekra. «KpacHas rpaHuia»
dboTtoaddekTa.

Hasnenue ceeta. OneiThl [1. H. JleGezera.

XuUMHuYeckKoe JieliCTBUe CBeTa.

TexHuUuyeckre yCTPOWCTBA M TIpaKTUUeCKoe TMpHMeHeHue: (HOT03/IeMeHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOAHO/I,.

LlemoHcmpayuu

®oT03(PheKT Ha YCTAaHOBKE C [IUHKOBOU MJIACTUHOU.

WccnenoBaHue 3aKOHOB BHellTHero ¢hoTo3ddekra.

CseToamof,.

ConHeuHas 6aTapes.

Tema 2. CmpoeHue amoma

Mopenb atoma TomcoHa. OnbiTel Pe3sepdopga 1o paccessHUIO O -UaCTWII.
[InanerapHasg Mogenb artoma. Iloctynatel bopa. W3nyueHue U MOrJIOLLeHHe
(OTOHOB MpU Tepexoj/ie aToMa C OJJHOrO YPOBHSI SHEPruy Ha Jpyrou. Bujel
criekTpoB. CrieKTp YpOBHEeW SHepruy aToMa BoJI0Opo/ia.

BosHoBbIe cBoricTBa uactull. BosHbl fie bpoiis. KopnycKynasipHO-BOJTHOBOM
Aya/n3m.

CHNoHTaHHOEe U BBIHYK/IEHHOE U3/TyUeHue.



TexHUUyecKre YCTpOMCTBAa U TMpaKTHUeCcKoe TPUMeHeHHe: CIeKTpa/bHbINU
aHa/m3 (CreKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

LlemoHcmpayuu

Mogens onbita Pe3epdopaa.

Oripejenenyve JjIMHBI BOJIHBI J1a3epa.

HabmoieHne TMHeHYaThIX CTIEKTPOB HU3/TyUeHUsl.

Jlazep.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombi

HabJtojeHue TMHENYATOro CrieKTpa.

Tema 3. AmomHoe s10po

OKCIepUMEHTHI, [0Ka3bIBalolIUe CJ0KHOCTb CTpoeHus sigpa. OTKpbITHE
pagvoakTuBHOCTU.  OmbITel  Pesepdopna 1o omnpefesnieHWI0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CpoiictBa anbda-, 6OeTa-, TaMMa-U3TyueHUs.
BiivsiHue pafiMOaKTUBHOCTU Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWlTpoHa. HykiioHHass Mopenb siipa ['eiiseHOepra—
WBaHeHKo. 3apsaz sapa. MaccoBoe unciio sgpa. M3otomnsl.

Anba-pacriai. DJIEKTPOHHBIM UM TIO3UTPOHHBINA Oera-pacriazs. ['amma-
v3jlyyeHve. 3aKOH pajM0aKTUBHOI'O pacriajia.

OHeprus CBsI3U HYKJIOHOB B siipe. flnepHble cuiibl. [dedekT Maccel sgpa.

AnepHble peakiyu. [leneHue v cUHTe3 sifep.

SnepHblii peaktop. TepMmosigepHbIii cuHTe3. [IpoOseMBl W TI€PCIEKTHBHI
SIIePHOM SHEPreTUKU. DKOJIOTUUeCKUe acIeKThl siZIePHOW SHepreTHUKHU.

OJieMeHTapHbIe YacTULbl. OTKPbITUE TTI03UTPOHA.

Metozbl Hab/TIOIeHUST U PETUCTPALIUU 37IeMeHTapHBIX UaCTHII.

dyH/1aMeHTa/IbHbIe B3auMOJencTBYs. EAMHCTBO (prM3nuecKor KapTUHbBI MUDA.

TexHUyecKre yCTPOWCTBA U MPAKTAUYECKOe TPUMEHeHUe: J03UMeTp, KaMmepa
BunbCoHa, siiepHbIi peakTop, aToMHasi bomba.

Lemoncmpayuu

CUéTurK MOHU3UPYIOLMX YaCTHUL].

YueHuueckuli 3kcnepumeHm, nabopamopHble pabombil

VccnenoBaHre TpeKOB YaCTUL] (110 TOTOBBIM (poTOrpadusim).

Pa3pen 8. DieMeHTbI aCTPOHOMMH M acCTPO(PU3NKH

Otanel pa3BuUTHs acTpoHoMmuu. [IpukiazHoe 1 MUPOBO33peHUeCKoe 3HaueHue
aCTPOHOMMUH.

Bup 3Bé3gHOro Heba. Co3Be3susi, sipKHe 3BE3[bl, TIAHEThI, WX BHUAUMOE
[BIDKeHUe.

ConneuHas cucrema.

CosHue. ConHeyHass akTUBHOCTb. McTouHuK 3Hepruu CosHLI@ U 3BE3[.
3BE3/bl, UX OCHOBHBIE XapaKTepUCTHKU. [lMarpamma «CIIeKTpajbHbIM KJjacC —
CBETMMOCTb». 3BE37bl TJIaBHOM I10C/Ie[0BATENbHOCTHA. 3aBUCHMOCTb «Macca —
CBETMMOCTb» 11 3BE3[] IJIaBHOM II0C/Ie[0BaTe/IbHOCTU. BHyTpeHHee cTpoeHMe



3B€371. CoBpeMeHHbIe Tpe/iCTaB/leHHs O TPOMCXOXKIeHUN U 3Bosroluu ComHIa U
3BE3/]. JTarbl )KU3HU 3BE3].

Mneunsii [lyte — Hama I'anaktuka. IlosioxxeHue u ABvwkeHuve CosiHIlA B
["anaktuke. Tunbl ranakTUk. PagyorasakTUKU U KBa3aphbl. UEpHbIe bIPHI B si/Ipax
rajakTHK.

Bcenennas. Pacimmpenne BeenenHoii. 3akon Xa00/1a. Pa3beranue raaakTHK.
Teopus bosbliioro B3pbiBa. PesmkToBOE M3nyueHue.

MaciutabHast ctpykrypa BeenenHoil. MeTaranakTHKa.

HepeitiéaHbie po6/1eMbl aCTPOHOMUH.

YueHuueckue Hab00eHust

HabstoeHns HeBOOPY)KEHHBIM TJIa30M C KCIIO/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUWIOYKEeHUH AJisi oripefiesieHus TI0/I0)KeHus1 HebeCHbIX 00BeKTOB Ha KOHKDETHYHO
JlaTy: OCHOBHbIe c03Be3/iist CeBepHOro MoJyliapusi U sipKue 3BE3/bl.

HabGmonenus B Teseckor JIyHbl, TiaHet, MneuHoro [TyTu.

O06o00miaroiiee MOBTOPeHUE

Ponb ¢GU3MKM W aCTPOHOMMM B SKOHOMMUUECKOM, TeXHOJIOTMYeCKOoH,
COLIMA/IbHOM U 3TUYECKOU cepax JesiTeTlbHOCTA YesIoBeKa, POJib U MeCTO (PU3MKH
Y aCTPOHOMHU B COBPEMEHHOM HayYHOM KapTWHEe MUPA, PO/ib (PU3NUECKOU Teopuun
B (OpPMHpDOBaHWU TIpeJCTaB/JeHUA O (PU3MYECKOUM KapThHe MHpa, MeCTO
bu3nMuecKor KapTUHBI MHpa B 0O0II[eM Psily COBPEMEHHBIX eCTeCTBeHHO-HayUHbIX
Tripe/ICTaB/IeHUM O IPUPO/IE.

MexnpegveTHbie CBA3H

M3yuenune Kypca ¢usvku 6a30Boro ypoBHsI B 11 Kjacce OCyITeCTBISIETCS C
Y4ETOM COJZlepKaTe/ibHbIX MEXIpPeJMEeTHbIX CBsI3eM C KypcaMd MaTeMaTUKH,
buonoruu, XUMuu, reorpadmu U TEXHOIOTHH.

MescnpedmemHble noHssmusi, CBsI3aHHbIe C U3yyeHHMEM MeTOJO0B Hay4YHOIO
TO3HAHUS: SIBJIeHWe, Hay4HbId (DakT, TUIoTe3a, (u3uMyeckas BeJMUMHA, 3aKOH,
Teopusi, HabMoieHre, SKCTIePUMEeHT, MO/ie/IpOBaHue, MO/Ie/Tb, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl ypaBHEHWM, TPUTOHOMETpUUYeCKHe
(GyHKUMU: CUHYC, KOCUHYC, TaHIe€HC, KOTaHI'€HC, OCHOBHOE TPHUI'OHOMEeTpHYeCcKoe
TOXK/IeCTBO, BEKTOPbI M UX MPOEKLMA Ha OCU KOOD/IMHAT, CJIO>)KeHUe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHbIX (YHKI[MH, TPU3HAKK TI0/00Us TpEeyro/ibHUKOB,
orpeiesieHHe TJIOL[AZM TJIOCKUX (GUTryp v 00bEMa TeJl.

Buonozus: 3/eKTpuueckue siBJieHUSI B JKUBOM TIpUpofe, KosiebaTe/bHbIe
JBW)KEHUSI B )KMBOW MPUPOJie, ONTHUUYECKHE SIBJIEHUSI B )KUBOU TIPUPOJE, JAeHUCTBUE
paZiualiiy Ha )KHMBble OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KpUCTA/L/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHs KPUCTA/UTMUECKOW PpeIETKH, CITeKTpaabHbBIN
aHaJu3.

l'eoepacpus: mMarHUTHBIE MOMOCA 3eMJ/M, 3a/eXXU MarHuTHBIX pY/,
dhoToChEMKa 3eMHOI TTOBEPXHOCTH, Mpe/icKa3aHue 3eM/IeTPsiCeHUH.

TexHon02us: JWMHUM 3J€KTpOMNepeiad, TreHepaTop IepeMeHHOr0 TOKa,
3JIeKTPO/IBUraTe/lb, WUHAYKLMOHHAS Tieub, pajap, paJUONpUEMHUK, TeeBU30p,



aHTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIA arrmapar, BOJOKOHHAs OITHKa,
cosiHeuHasi baTapest.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

Oceoenne yuebOHOro mnpeaMera «®Pu3MKa» Ha ypOBHe CpegHEero oOIIero
obpa3oBaHust (06a30BbIii YPOBEHB) MO/DKHO 00€CTIeUNTh AOCTHKEHHE CIIeYIOL[UX
JTMYHOCTHBIX, METAIIpeJMETHBIX U MPeIMETHBIX 00pa3oBaTe/IbHLIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHUS yueOHOro rpeaMeTa «DPU3HKa» [[OJHKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYaroL[UXCs PYKOBO/JCTBOBATHCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[hdeld JIMYHOCTH, CUCTEeMON I1[@eHHOCTHBIX
OpHEeHTALUi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHWW, COOTBETCTBYIOIUX
TPaJUI[MOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIIlecTBa, paciliipeHuhe >KU3HEHHOTO
OMbITa Y OMbITA AESATeIbHOCTH B MPOLIeCCe peanv3aliyd OCHOBHBIX HarlpaB/IeHUU
BOCITUTATe/IbHOU J1eITeJIbHOCTH, B TOM YUCJIe B YaCTH:

1) rpaXkjaHCKOro BOCIIMTAHUA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yyJarollerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO uUjleHa POCCUNCKOT0 00I11eCcTBa;

TIPUHATHE  TPAJMIIMOHHBIX  OOIllleuesloBeUeCKMX T'YMaHUCTUYECKUX U
JleMOKpPaTHYeCKUX LIeHHOCTeW;

TOTOBHOCTb BECTH COBMECTHYHO [IeITe/IbHOCTb B MHTEpecax IPakJaHCKOro
o0111ecTBa, yuacTBOBaTh B CAMOYTIPaB/ieHUMH B 00pa30BaTe/IbHOM OpraHu3alivy;

yMeHHeEe B3aUMO/IeCTBOBATh C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUMU C
YX (QYHKIUSIMUA U Ha3HauUeHHEeM;

TOTOBHOCTh K T'YMaHWTAapHOM Y BOJIOHTEPCKOM JeITe/IbHOCTH;

2) NaTpUOTUYeCKOro BOCNIUTAHUSA:

c(hopMHPOBaHHOCTb POCCHUMCKOU IPaK/]JaHCKOM WJIeHTUYHOCTH,
MaTpUOTH3Ma;

LIeHHOCTHOE OTHOIIIeHWe K TOCYy/IapCTBEHHBIM CHMBOJIAM, JAOCTW>KEHUSIM
POCCUHCKHX YUEHBIX B 00/1aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OpMUPOBaHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOr0 MOBE/IeHMUS;

CIOCOOHOCTh OLIeHMBAaTh CUTYallM0 U TIPUHMMAaTh OCO3HAHHbIE pelleHus,
OpUEHTUPYSCh HAa MOPAJbHO-HPAaBCTBEHHbIE HOPMbI U 1[€HHOCTH, B TOM YHUCJIEe B
JleTe/IbHOCTU YUEHOI'0;

0CO3HaHUe JIMYHOTO BKJ/IaJja B IIOCTPOEHHe YCTOWMUMBOTO OyAyIiero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIIEHUe K MUPY, BK/IOUasi 5CTETUKY HayUHOTO TBOPYECTBa,
NpUCYyLLero (U3nYecKor HayKe;

5) TPyAOBOro BOCIUTAHMS:



VHTEpeC K pa3/iMuHbIM cdepaM MpodecCUoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (DU3UKOU 1 TeXHUKOM, yMeHHe COBepIllaTb 0CO3HAHHBIN BbIOOD
Oyayireit ripodeccry U peann30BbIBaTH COOCTBEHHBIE KU3HEHHbIE TIIAHbI;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHHIO U camMoobpa3oBaHUIO B 001acTy
(bU3MKU Ha MIPOTSPKEHUU BCEU YKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTb 3YKOJIOTUYECKOW KYJ/IbTYpPbl, OCO3HaHHE TI100a/bHOTO
XapakTepa 3K0JIOTHYeCKHUX TTpo0/iem;

TJITaHMPOBAaHKE U OCYLeCTBJIEHUE NeUCTBUM B OKPY>KaroLer cpefie Ha OCHOBe
3HaHUS Lje/lel YCTOMUMBOTO pa3BUTHS Ue/ioBeYeCTBa;

paciiMpeHue OIbiTa [AesiTeTlbHOCTH 9SKOJIOTHUYeCKOW HarlpaB/ieHHOCTU Ha
OCHOBe UMEIOIIUXCS 3HaHUH 110 (h13UKe;

7) IeHHOCTH HAYYHOT'0 MO3HAHMS:

chOpMHPOBAaHHOCTh MHPOBO33pPEHHs], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hr3MUeCKOUM HayKy;

OCO3HaHWe 1[eHHOCTUM Hay4yHOW [lesiTeJIbHOCTH, T'OTOBHOCTb B IIpoljecce
v3yueHusi GU3UKKA ~ OCYIIECTBIASAThH  TPOEKTHYH) U HCC/Ae[0BaTe/bCKYHO
JesiTeNTbHOCTh UH/IUBUIYabHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/bHbIe YHUBePCa/IbHbIE YUueOHbIe AeHCTBUSs
Ba3oBble jioruueckue JefCTBYA:
camocCTosiTe/ibHO  (OpMy/MpOBaTb W aKTyaJU3upoBaTh  Mpobiemy,
paccmaTpuBaTh e€ BCeCTOPOHHE;
oTipefiesisiTh LieJIl  [IesiTe/IbHOCTH, 3aJjaBaTh [apamMeTpbl W KPUTEPUM HX
JOCTYDKEeHUS;
BbISIB/ISITb ~ 3aKOHOMEPDHOCTW U NPOTUBOpPEYMss B  paccMaTpHBaeMbIX
(bU3MUYeCKUX SIB/I€HUSIX;
pa3pabarbiBaTh I1aH pellieHusi pobeMbl ¢ YYETOM aHa/iu3a HUMEROIIUXCS
MaTepuaabHbIX U HeMaTepHabHbIX peCypCoB;
BHOCHUTb KOPPEKTUBBI B IeITe/IbHOCTb, OLIeHWBAaTh COOTBETCTBUE Pe3y/IbTaTOB
L|eJ1IM, OLleHWBaTh PUCKY MOC/e/ICTBUM eTe/IbHOCTH;
KOOD/IMHUPOBaTb W  BBINOJAHATL paboTy B  YC/IOBUSIX  peajbHOro,
BUPTYa/bHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMO/IeCTBYSI;
pa3BUBaTh KpeaTUBHOE MbILLIJIEHHe TIPU pellieHnH XKU3HeHHbIX Mpob/ieMm.
Bba3oBble ucciefoBaTe/IbCKHE AeHCTBUS:
B/a/leTb Hay4YHON TepPMHUHOJIOTHEN, KIHUeBbIMU TOHSITUSIMM U MeToJaMu
(Y31UeCcKor HayKu;
B/1a/IeTh HaBbIKaMU yueOHO-MCC/Ie[j0BaTeIbCKOM U TIPOEKTHOM J1esiTe/TbHOCTH
B 00/1acTH (U3UKH, CTTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJTbHOMY TTOUCKY
METO/IOB pelleHus 3afau (Pr3UUeCcKOro COJiep’KaHusl, PUMEHEHUI0 pa3/IMUHbIX
MeTO/|0B MO3HaHUS;



BMA/IeTh BHUJAMHU [JeSTeTbHOCTH TI0 TIOJlyUeHWI0 HOBOTO 3HAHWS, €ero
VHTepIIpeTaly, IpeoOpa30BaHUI0 W TIPUMEHEHUI0 B PA3/IMUHBIX yueOHBIX
CUTYyaLUsIX, B TOM YKCJ/Ie TIPU CO3/IaHUU YUeOHBIX MPOEKTOB B 00/1acTh (hH3UKY;

BLISIB/ISITH TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BbIIBUTATh THUIOTe3y e€ pellleHus, HaXOAWTb apryMeHThI i /0Ka3aTe/bCTBa
CBOUX YTBEp)K/I€HUH, 3a/laBaTh MapamMeTphbl U KPUTEPHH PellleHuNs;

aHa/IM3UpPOBaTh TI0JiyueHHble B XOJle peIleHus 3aflaud  pe3yJIbTaThl,
KPUTHUECKU OIIeHWBATh WX [JOCTOBEPHOCTh, POTHO3UPOBATh U3MeHEeHHe B HOBBIX
YCJIOBUSIX;

CTaBUTh W (OpMy/IMpoBaTh COOCTBeHHbIe 3alauM B 00pa3oBaTebHOMN
JesiTeJIbHOCTU, B TOM UHCJIe TIPU U3y4eHUU (PU3UKUY;

JlaBaTh OLEHKY HOBBIM CUTYyal[UsiM, OL|eHUBaTh MPHOOPETEHHBIH OIIBIT;

yMeTb TI€PEHOCUTh 3HaHUS TI0 (U3MKe B TPAKTUUYECKYI0 00JacTh
JKU3He eI Te/IbHOCTH;

yMeTb UHTETPHUPOBaTh 3HAaHUS U3 Pa3HBIX YUeOHBIX ITPeIMETOB;

BBIIBUTaTh HOBBIE H/IeH, TIpe/ijlaraTh OPUTrHHA/IbHbIE TIOAXO/IbI U PeIIeHus;

CTaBUTh MIPOOIEMBI U 3a/lauu, [IOTyCKatoIIye ajibTepHAaTUBHbIE PellieHusl.
Pabora c undopmanmeit:

B/Ia/IeTh HaBbIKaMH TIO/TydeHUss WHGOpMaIK (U3UUeCKOro CO/lep>KaHus U3
WCTOYHMKOB pa3HbIX TUIIOB, CaMOCTOSITeJIbHO OCYIIeCTBJISATh TIOMCK, aHallu3,
CUCTeMaTH3allii0 ¥ WHTepIpeTalui0 WHGOpPMAI[UK Pa3/UuHBIX BUJOB U (opm
TIpe/ICTaB/IeHUSI;

OLIeHHBATh JOCTOBEPHOCTh UH(OPMaLUH;

WCTIO/Ib30BaTh  CpeAcTBa  MHGOPMAI[MOHHBIX W KOMMYHMKAI[MOHHBIX
TeXHOJIOTUMA B pellleHWd KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHM3allMOHHBIX
33au C coOmoseHreM TpeOOBaHWI SPrOHOMUKH, TEeXHUKM 0e30I1aCHOCTH,
TWTHEHBI, pPecypcocOepe)XeHHs], TIPAaBOBBIX M  3THUYECKMX HOPM, HOpPM
vHbOpMaLMOHHOM 6e301MacHOCTY;

co3/laBaTh TEKCThl (PU3UUECKOTO COjlep)KaHWsI B Ppa3MuUHBIX (popmarax c
yuéTOM Ha3HaueHUst HPOPMaIUH U 11eJIeBO ayIUTOPHH, BLIOWpasi ONTUMAaJIbHYHO
dbopmy TipeicTaBeHUs U BU3yaIU3aliUu.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eiCTBHUSA:

OCYILIeCTB/ISITh 00IlleHre Ha YPoKax (M3UKU U BO BHEYPOUHOU J1esiTe/IbHOCTH;

pacrio3HaBaTh TMpPEANOCHIIKA  KOH(MIMKTHBIX CUTyaUud W  CMsryaTh
KOH(JIVKTBI;

pPa3sBEépHYTO M JIOTMYHO M3/laraTb CBOK TOYKY 3pPEHMSI C UCIOJ/b30BaHUEM
SI3bIKOBBIX CPE/ICTB;

MOHWMATh M WCII0/Ib30BaTh MpeUMYyIlecTBa KOMaHAHON U HWHAUBUAYaTbHON
paboThI;

BbIOMpaTh TEMaTUKy U MeTOJbl COBMECTHBIX [eHCTBUM C YUYéTOM OOIMX
VHTEpPeCcoB U BO3MO)KHOCTEeH KaXkK/I0T0 4jieHa KOJI/IeKTUBa;



NPpUHUMAaTh LieId  COBMECTHOW  [JeiTe/lbHOCTH, OpPraHU30BbIBaTb U
KOODZIMHUPOBAaTh [IeWCTBUSI IO €€ [OCTM)KEeHUIO: COCTaB/sSTh IT/laH [elCTBUM,
pacripefiesisite pojyd C Y4€TOM MHEHWW YYaCTHHUKOB, OOCYXXZaTb pe3y/bTaTbl
COBMECTHOU paboTh;

OLleHMBaTb KauyeCTBO CBOET0 BKJaJla M KaK[Or0 yuyaCTHMKA KOMaH/bl B
001Kt pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

rpeJjiaratb HOBbIE TIPDOEKThbI, OLIEHWBaTb WJeW C TO3ULHAA HOBU3HBI,
OpUT'MHAbHOCTH, TTPAKTUYECKOM 3HAUMMOCTY;

OCYLIECTB/ISITh TO3UTUBHOE CTpaTernyeckoe TIOBeJieHMe B Pa3/IUUHbIX
CUTYaL[UsIX, TIPOSIBJISITE TBOPUECTBO M BOOOpakeHHUe, ObITh MHUIIMATUBHBIM.

Pery/iTHBHbIe YHUBepca/ibHbIe yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITeJIbHO OCYIIeCTB/ISITh MO3HABaTeNbHYIO [esTelbHOCTh B 00s1acTH
¢u3MKM W acTPOHOMHM, BBISIB/IATH MPOOIEMBbI, CTaBUTh U (POPMYJIHMPOBAThH
CcoOCTBEHHELIE 33/1auu;

CaMOCTOSITeJTbHO COCTaB/ISTh TIJIaH DeLleHUs] PACUETHBIX U KauyeCTBEHHBIX
3ajiay, TI/IaH BBITIOJIHEHUS TIPAKTUUECKOH PaboThl ¢ yUETOM UMEIOILHUXCSI PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeIIIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYyaL[UsIM;

pacILIMpPSTh paMKX yueOHOro TipeiMeTa Ha OCHOBe JIMUHBIX TIPe/[IIOUTeHu;

JleflaTb  OCO3HAHHBI BbIOOp, apryMeHTHMpOBaTh ero, OpaTb Ha cebs
OTBETCTBEHHOCTH 3a PEeLLeHHE;

OLIeHUBATb NTPUOOPETEHHBIN OIIBIT;

criocoO6cTBOBaTh (DOPMUPOBAHUIO W TPOSIBJIEHUIO 3PYJULMU B 00s1acTH
(bu3MKY, MOCTOSTHHO TIOBBILLIATH CBOM 00pa30BaTe/bHbIN U Ky/IbTypHBIN YPOBEHb.

CaMOKOHTPO/1b, SMOL{IOHA/IbHBIM UHTE//IeKT:

JlaBaThb OL€EHKY HOBBIM CHTyalusiM, BHOCHUTb KODDEKTHBbI B [1€ATe/IbHOCTb,
OLIeHUBaTb COOTBETCTBUE Pe3y/IbTaTOB LIEJ/ISIM;

BJaZileTh ~ HaBbIKAMM  TI03HaBaTeJbHOW  pedieKCMM KakK  OCO3HaHUS
COBEpLIAaeMbIX [eWCTBUM U MbICUTENbHBIX MPOLECCOB, WX pe3y/JbTaTOB H
OCHOBAaHMUI;

WCTIO/Tb30BaTh TIPUEMBI ped)yieKCUU /IJIsi OLeHKU CUTYyallud, BbIOOpa BEPHOTO
pelleHus;

yMeTb OL|eHMBaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh pelleHusl 0 HUX
CHWKEHHUIO;

NpUHUMaTh MOTHBBI W apryMeHTbl JAPYTUX TIDU aHajiu3e pe3y/bTaToOB
JesiTeNTIbHOCTY;

TIPUHUMATh Cebsl, TOHNUMasi CBOM He/IOCTaTKU U JOCTOMHCTBA;

NpUHUMaThb MOTHBBI M apryMeHTbl JADYTUX TIPDU aHajiu3e pe3y/bTaToB
JesiTeNIbHOCTY;

TIpU3HaBaTh CBOE TIPABO U MPaBO JIPYTUX Ha OLIMOKHU.



B miporiecce AOCTVKEHUS JIMUHOCTHBIX PE3y/IbTaTOB OCBOEHUSI TIPOTPAMMBI
no ¢usuke s YypOBHA cpeAHero oOmiero oOpa3oBaHus y 0OydJaroImxcs
COBEpILIEHCTBYETCS IMOLMOHA/TbHBIN WHTEJI/IEKT, TIpe/rioIararoIyii
c(hOpMHUPOBaHHOCTb:

CaMOCO3HaHUsI, BK/TFOUAOIIEro CriocCOOHOCTb MOHUMATh CBOE IMOL[MOHAIbHOE
COCTOsIHUe, BUZIeTh HarpaB/ieHUs Pa3BUTHsI COOCTBEHHOW SMOLIMOHAIBHOMN Cchepsl,
OBbITb yBepeHHbIM B cebe;

CaMOpery/MpOBaHUs], BK/IIOUAIOIET0 CAaMOKOHTPOJIb, YMeHHe TPUHUMAaTh
OTBETCTBEHHOCTb 3a CBOE& TIOBefieHWe, CIIOCOOHOCTb aZIalTUPOBAThCA K
IMOL[MOHAILHBIM W3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTpeHHel MOTHBallMH, BK/IIOUAlOIel cTpemiieHre K JOCTYKeHUIO 1ed U
yCIiexy, ONTUMHU3M, WHULMATUBHOCTb, YMeHHe [elCTBOBAaTb MCXOAs M3 CBOUX
BO3MO>KHOCTEM;

IMITaTHH, BK/IFOYAIOIer CrIoCOOHOCTh MMOHUMAaTh 3MOLIMOHAIBHOE COCTOSTHHE
IPYTUX, YUYWATLIBAaTb €ro TP OCYINeCTB/eHWH OOIeHns, CrocobHOCTh K
COUYBCTBUIO U COTIEPE>KUBAHUIO;

COLIMAbHBIX HaBBIKOB, BK/TIOUAIOIINX CTIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS
C IPYTUMH JIFO[IbMU, 3a00TUTHCS, TTPOSIB/IATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

INMPEAMETHBIE PE3YJ/IBTATBI

K xonily obyuenusi B 10 kjacce mipeiMeTHbIe pe3y/bTaThl Ha 0Oa30BOM
yYPOBHE [IOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh Y 00yJarOIIMXCST YMEHU:

JEMOHCTPUPOBaTh Ha TMpUMepax po/jb U MeCTO (PU3MKU B (hOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHbI MHpa, B pPa3BUTHUU COBPEMEHHOM TeXHUKUA H
TeXHOJIOTMH, B TIPaKTUUYECKOU JeATe/IbHOCTHU JIO/Iel;

YUUTBIBaTh TpaHULbl TNPUMEHEHUs] HW3YUeHHBbIX (PU3NUeCKUX MOoJenei:
MaTepHa/ibHasi TOUKa, WHeplua/ibHas CUcTeMa OTCUuéTa, abCoFOTHO TBEP0e TeJIo,
y/ieasbHbIM ra3, MOJle/Ii CTPOEHUS Ta30B, XUAKOCTEN Y TBEPABIX TeJl, TOUeUHBIU
5/IeKTPUUECKU 3apsif NPy pelleHu (PU3nJyecKux 3a/ay;

pacrio3HaBath (r3nyeckue siBjieHus (TIPoLiecchl) U OOBSICHITL UX HAa OCHOBE
3aKOHOB MeXaHWKH, MOJIeKY/ISIPHO-KUHEeTUUeCKOW TeOpuM CTPOeHUsl BelllecTBa U
5/MIeKTPOJMHAMUKM:  DaBHOMEDHOE W  PaBHOYCKODEHHOe  MPSAMOJIMHENHOe
IBIDKeHWe, CBOOOJHOe TMajieHue TeJl, ABMKeHWe 110 OKPY)KHOCTH, WHepLus,
B3auMo/ieiicTBUe Tesl, AUQdy3usi, OPOYHOBCKOe ABW)KEeHHE, CTPOeHHe >KUJKOCTel
Y TBEDP/IbIX TeJl, W3MeHeHre 00bEMa Tesl TIpU HarpeBaHUU (OX/IaXKJeHUH ), TeTlJIOBOe
paBHOBecCHe, MCrMapeHue, KOHJeHCalys, IJlaB/leHue, KPUCTa/lM3aLus, KUIleHue,
BJI&YKHOCTb BO3/yXa, MOBBILIEHKE /1aB/IeHHs ras3a Ipy ero HarpeBaHuM B 3aKPbITOM
cocyZe, CBsi3b MeXKJy I[lapaMeTpamMu COCTOSIHMSI Ta3a B M30MpoLeccax,
3JIeKTpU3aLUs Tesl, B3auMOJeUCTBHUE 3apsi/iOB;

OMUCHIBATb MeXaHUUeCKOe [BW)KEeHHe, WCIO/b3ysl (PU3NYecKre Be/IMYMHBI:
KOOpJMHaTa, MyTb, IlepeMellleHHe, CKOpPOCTb, YCKOpDeHWe, Macca Tesa, CWja,
VIMITyJ/IbC TeJjla, KWHeTUYeCKas SHeprusi, NOTeHLMa/JbHas SHeprus, MexaHhuyeckas



paboTa, MexaHWYecKasi MOIIHOCTb; TP OINKCAHWM TIPaBUJIbHO TPaKTOBaTh
(bU3MUeCKUil CMBIC/T HMCIO/Ib3yeMbIX BeIWUMH, WX 0003HaUeHWs M eUHUIIbI,
HaxXxoZUTb (HOPMyJibl, CBSI3bIBAIOLME [JaHHYIO (PU3MUECKYI0 BeUUMHY C PYTUMHU
BeJIMUMHAMU;

OTMHWCHhIBaTh M3yUeHHbIe TEIJIOBble CBOWMCTBA Tel U TEIJIOBbIe SIBJIEHUS,
UCMOJb3ysl (r3UuecKrde BeJWYMHBL: JlaB/ieHUWe Tas3a, TemIiepaTypa, CpeaHss
KWHeTHUYeCKasi SHeprusi XaoTUUeCcKoro [BY)KEHUs] MOJIeKYJl, CpeJHEeKBaJpaThyHast
CKOPOCTh MOJIEKY/I, KOJIMUeCTBO TeIIOThI, BHYTPEHHsSSI 3Heprusi, pabora rasa,
KO3(hQULIMEHT T0/Ie3HOT0 [IelCTBUSI TEIVIOBOTO JBWUraressi; MNpPU OMUCAHUM
MpPaBU/IbHO TPAaKTOBaThb (DM3UUECKUM CMBIC UCMOIb3yEMbIX BeIWUYMH, UX
o0O3HaueHHsT UM eJUHUIIbl, HAXOAWUTb (OPMYJIbl, CBSI3bIBAIOLME [JAaHHYHO
(hY3UUeCKYI0 BeJTMUKMHY C APYTUMU BeJIUUHMHAM;

OTMCBIBaTh U3yUeHHbIe 3/IeKTpUUecKre CBOMCTBA BellleCTBa U eKTpruUecKue
siBJIeHHs (TIPOLIeCChI), MCIO0JIb3Yys (PU3MUYecKre BeTMUMHBI: 3JIEKTPUYECKUN 3apsi],
3JIeKTpAYEeCKOe T0J1e, HaMpsUKEHHOCTh MOJIs, TTOTeHLMas, Pa3HOCTb MOTEHLMAJIOB;
TPy OMUWCAHUM TIPaBWIbHO TpaKTOBaTh (U3NUECKUM CMbBICJ HCIO/Ib3yeMbIX
BeIMUMH, X 0003HaueHWs W eAVHUIIbI; YKa3biBaTb (DOPMYJbI, CBSI3bIBAIOII[HE
JaHHY0 (hH3UUeCKyl0 BeJTMUUHY C APYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCKUe TMPOLIeCChl U SIBJIEHUs, UCTO/b3ysl (U3NUYecKue
3aKOHbI Y MIPUHLIUIIBL: 3aKOH BCeMUPHOro tsarotenus, I, II v III 3akoHbl Hbr0TOHA,
3aKOH COXpaHeHWsl MeXaHWUYeCKOW SHepPruM, 3aKOH COXpaHeHUs WMITY/IbCa,
TIPUHLUI CYTepIio3uliid CWUJI, TIPUHLMI PaBHOIPaBUS WHEPLMAIbHBIX CUCTEM
OTCuUéTa, MOJIEKY/ISIDHO-KUHETUUECKYI0 TEeOPUI0 CTPOEHHs BellleCTBa, Ia30Bble
3aKOHbI, CBSI3b CpeJHel KMHEeTUUeCKOW SHEPryuy TeIyiOBOro [BU)KEHUS MOJIEKYI C
abCo/IIOTHOM TeMIlepaTypoH, TepBbIii 3aKOH TePMOJWHAMMKH, 3aKOH COXpaHEHUs
3JIEKTPUUECKOr0 3apsifia, 3akoH KysioHa, mpu 5TOM pasivyaTh CJIOBECHYIO
¢bopMy/IMPOBKY 3aKOHa, ero mMaTeMaThyeckoe BbIpa’kKeHHe U YC/I0BHUsl (TpaHULIbI,
06J1acTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHI[UAIIBI ~ JEMCTBUS ~ MallliH, TPUOOPOB U
TEeXHUUeCKHUX YCTPOMNCTB; pa3/inyaTh YCIOBUSI UX 0e30MacHOr0 KCIOJb30BaHUS B
TOBCeIHEBHOM JKU3HU;

BBITIOJIHATb IKCIIEPUMEHThI TI0 MCC/Ie/loBaHUI0 (DU3MUYECKUX SIBJIEHUW WU
TIPOLIECCOB C MCIIOJ/Ib30BaHWEM TIPSIMbIX W KOCBEHHbIX W3MepeHUWH, MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyueOHOTO JKCTepUMeHTa,
coOupaTh yCTAaHOBKY W3 IMPeAJIOKeHHOT0 000py/0BaHUs, MPOBOJUThH OIMBIT U
(hopMyIMpOBaTh BBIBOJbI;

OCYIIIeCTB/ISATh MpsIMble M KOCBEHHbIe W3MepeHUs (DU3NUeCcKrX BeJIMUWH, MpU
3TOM BbIOMpATh ONTUMAJIbHBIA CMOCOO WM3MepeHUsi M WCII0/Ib30BaTh H3BECTHBIE
MeTO/Ibl OLIeHKH TOrPeLIHOCTel U3MepeHUi;

UCC/Ie0BaTh  3aBUCUMOCTH  MeXJy  (U3NYeCKUMM  BeJMUYMHAMU  C
WCTI0/Ib30BaHUEM TIPSIMbIX U3MepeHUH, TMpPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
¢buKCcMpoBaTh pe3y/bTaThl MMOJyYeHHOW 3aBUCUMOCTH (DHM3UUECKHUX BEJIUYMH B
Buzie Tabiuil ¥ rpaUKoB, AenaTh BIBO/bI TI0 Pe3y/bTaTaM UCC/e[J0BaHus;



cobro/laTh MpaBwia Ge3oracHOro Tpyza IpH MPOBeZieHUH HCC/IeZlOBaHUM B
pamMKax yueOHOro 3KCIlepUMeHTa, YyueOHO-UCC/eZiloBaTe/IbCKOM U TMPOEKTHOMN
J1esiTeNTbHOCTU C UCIO/b30BaHUEM U3MepHUTe/bHBIX YCTPOMCTB W 1abOpaTOpHOTro
obopyIoBaHus;

peliatb pacyéTHble 3afaud C $BHO 3aJlaHHOW (PU3WUYECKOM MOZEeJbIO,
WCIob3ys (hr3uueckre 3aKOHbI U MPUHILIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3a[jauu
BbIOMpaTh (PU3NUECKYIO MOJe/b, BBIAENATh (hU3nuecKre BeTUUUHBI U (HOPMYIIbI,
HeoOXoauMble 1 eé pellleHus, TIPOBOAUTb PACUéThl U OLIEHWBATh PeasbHOCTh
TOJIyYeHHOT0 3HaueHUsi (hH3UUeCcKol BeJIMUMHbI;

pelllaTh KaueCTBEHHbIE 33/]JauM: BbICTPAUBaTh JIOTUUECKA HEMPOTHUBOPEUHBYIO
L[ENI0YKY PAaCCY’)K[EeHUM C OIMOpOoWd Ha H3yueHHble 3aKOHbI, 3aKOHOMEPHOCTU H
(dbu3nueckue siBJIeHUS;

WCTO/Mb30BaTh ~ MpPU  pellleHnd  yueOHbIX  3aauy  COBpPeMeHHbIe
vH(MOpMaI[MOHHbIe TeXHOJIOTUM /ISl TIOMCKA, CTPYKTYPUPOBaHUs, UHTePIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM M Hay4yHO-TIONY/ISpHOM MH(OpMaliY, To/Ty4YeHHON U3
pa3MUHbIX UCTOYHUKOB, KDUTUUECKH aHATM3UPOBaTh M0J/yyaeMy0 UH(PpOpMaliuo;

IIPUBOJUTH TIPUMEPhI BK/IaJla POCCUHUCKUX M 3aPYOe)KHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HayKW, OOBsSICHEHHEe TIPOIIeCCOB OKPY/KaloIllero Mupa, B pPa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

WCI0J/Ib30BaTh TeOpeTUuecKue 3HaHWs 10 (u3rKe B TMOBCEAHEBHOW >XU3HU
J71s1 obecrieueHus1 6€30MaCHOCTH MpU 00paIljeHuy ¢ TIPUOOpaMu U TEXHUUeCKUMH
yCTPOMCTBAMH, [Jisi COXpaHeHUs 3/JOPOBbsl U COOJIFOZIeHUsT HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs1 B OKpY Karolllel cpejie;

paboTatb B Tpymre C BbIOJIHEHWEM pa3/MyHbIX COLIMATBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TPYIIbI, pal[MOHANbHO pacripefiesisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aJleKBaTHO OLleHWBATh
BKJIaJl Ka>K/IOTO M3 YUaCTHUKOB T'PYIIIILI B PeIlleHre pacCMaTpUBaeMoi TTpo0IeMbI.

K koHiy obyuenuns B 11 kiacce mpeaMeTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHE [IOJDKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YJAOIIUXCS YMEHHH:

JIeMOHCTPUPOBaTh Ha TpuUMepax po/jb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTHWHbI MHpPa, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMM, B MNPAaKTUYECKOU MAesiTe/IbHOCTH JItOZeH, 11eJIOCTHOCTb U eJUHCTBO
(dbu3nuecKoil KapTUHbLI MUPa;

YUUTHIBaTh TpaHULbl TPUMEHEHUs] HW3YUeHHBbIX (PU3NUECKUX Mo/ienei:
TOUEYHbBIM 37IeKTPUUECKU 3apsijl, Jiyd CBeTa, TOUeUHbIM MCTOUHHMK CBeTa, siZiepHast
MOJle/ib aTOMa, HYK/JIOHHas MOJe/ib aTOMHOIO siipa MpU pellieHud (rU3udecKux
3ajiauy;

pacro3HaBaTh (pu3nyeckre siBjieHUs (TIPOLecChl) U OOBSCHATH UX Ha OCHOBE
3aKOHOB 3/IEKTPOJIMHAMUKU Y KBAHTOBOUW (PM3UKU: 3/IeKTpHUUecKasi TIPOBOJJUMOCTb,
TeT/I0BOe, CBETOBOe, XMMUUECKOe, MarHUTHOe [eHCTBUs TOKa, B3aUMOJeNCTBUe
MarHuTOB, 3J/IeKTpDOMarHUTHasi WHAYKIUS, [JeWCTBHe MAarHWTHOTO TIO/S Ha
TIPOBOJIHUK C TOKOM U [JBYDKYIIUHCS 3apsifi, 3/eKTPOMarHUTHbIe KoJyie0aHWS |
BOJIHBI, TIPSIMOJIMHEHOe PpaclpoCTpaHeHHWe CBeTa, OTpakeHue, MpeoMIeHue,



vHTeppepeHUMsi, Audpakuus W NOAspu3alys CBeTa, [JWCIEpPCUsi  CBETa,
dboTtoanekTpuueckuil 3pdekT (poTosrPdeKkT), CBeTOBOe /aBieHre, BOSHUKHOBEHUE
JIMHEMYaToro CIrieKTpa aroMa BOJOpPOJQ, eCTeCTBeHHasi W HCKYCCTBeHHast
PaIM0aKTUBHOCTB;

OMUCHIBATH M3yYeHHble CBOMCTBA BelecTBa (3/71eKTPUUeCKHe, MarHUTHbIe,
ONTUYECKHe,  SJIEKTPUYECKYI0  TMPOBOAUMOCTb  pas3/MuHbIX  Cpesl) U
5/IeKTPOMarHUTHbIE sIB/IeHUs1 (MIPOLIeCChl), HWCIOJIb3ysl (PU3NYeCKUe BeUUMHBI:
3JIeKTPUUECKUM 3apsij], CWja TOKa, 3/eKTpUUYecKoe HarpsbkeHue, 37eKTpUuueckoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAJIOB, 3/eKTPO/BIIKYIas Cuia, paboTa TOKa,
VWHAYKIYSI MarHATHOTO TMofsi, cuia Awmrepa, cuia JlopeHlja, WHAYKTUBHOCTb
KaTyLIKW, SHEepPrusi 3/JeKTPUUYeCKOr0 W MarHUTHOrO TI0Jield, Mepuoj, U 4YacToTa
KonebaHuii B KojiebaTenbHOM KOHType, 3apsii U Cula TOKa B TIpoLjecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHbIX KojebaHui, ¢OKycHOe paccTosiHhe U
ONTHYecKasi CWjaa JIMH3bI, MPU OMUCAHUU TPAaBUJIBHO TPAKTOBaThb (PU3NUeCKUid
CMBICJI HCMO/b3yeMbIX BeIWUWH, WX 0003HaueHusi U eAUHUI[bl, YKa3bIBaTh
(GopMy/ibl, CBA3BIBAIOLME [aHHYIO (PU3MYECKYID BeJMYMHY C JAPYTUMH
Be/IMUMHAaMUY;

OMHUCHIBaTh H3Yy4YeHHble KBAHTOBblE SIBJIEHHMSI U TIPOLIECChI, MCMO/b3YS
¢u3rueckye BeIUYMHBL: CKOPOCTh 3/1€KTPOMarHUTHBIX BOJIH, [JMHA BOJHBI U
yacToTa CBeTa, SHePrysi U UMIY/IbC (POTOHA, Nepuo/| Moaypacraja, SHeprus CBI3u
aTOMHBIX $i/iep, TpU OIUCAaHWW TPaBUIbHO TPAKTOBaTh (DU3MUYECKUN CMBIC
WCTIO/Tb3YeMbIX BeJIMUMH, MX 0003HaueHusi U eAVHULIbI, yKa3biBaTh (POPMYJIbI,
CBSI3bIBAIOLME [IJaHHYH (DU3UUECKYI0 BeJWYMHY C JpYrMMU BeJUYUHAMM,
BBIYUC/IATH 3HaUeHUe (PU3NYeCKOr BeJTMUUHBI;

aHa/JM3MpOBaTh (PU3WUECKUe TMPOLIECChl U SIBJIEHUS, MCIOJb3ysS (PU3NUYecKre
3aKOHbI ¥ TIPUHLMIMBL: 3aKOH OMa, 3aKOHBI M10C/Ie/J0BaTe/IbHOTO M Mapasiie/ibHOro
COelMHEeHHs TPOBOJHHUKOB, 3aKOH J[IKoynsi—/leHla, 3aKOH 3/1eKTPOMarHUTHOU
VH/YKL[1Y, 3aKOH NPSIMOJIMHEMHOT0 PacrpoCTPaHeHUs! CBeTa, 3aKOHbI OTpakKeHUs
CBeTa, 3aKOHbI IpeJIOMJIeHUsI CBeTa, YpaBHeHHe OUHINTelHa A1 (PoTosddekra,
3aKOH COXpaHeHUs SHepruM, 3aKOH COXPaHeHWsl WMITY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPAYECKOIO 3apsi/ia, 3aKOH COXpaHeHHs MaCCOBOTO 4YMCJ/a, MocTysarel bopa,
3aKOH Pa/IM0aKTHUBHOIO Pacria/ia, Py 3TOM pa3iuyaTh CJ0BECHYI0 (hOPMY/IUPOBKY
3aKOHa, ero MareMaTHdeckoe BbIpaKeHWe U YyCJIOBUS (TpaHMLIbI, 00J1aCcTH)
TIPUMEHUMOCTY;

orpejensTh HaripaBJeHUe BeKTopa MHAYKLMA MarHWTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, Cujibl AMriepa U CWJibl JIopeHL|a;

CTPOUTb W OIHWCHhIBaTh H300pakeHue, CO3/jlaBaeMoe TIJIOCKAM 3epKasioM,
TOHKOM JIMH301;

BBITIOJIHSTh 9KCMIEPUMEHThI 10 HWCCAel0BaHUI0 (PU3MUECKUX SIBIEHUN U
TIPOLIECCOB C MCITI0JIb30BAaHMEM TIPSIMBIX M KOCBEHHBIX W3MEDEHWU: MpU 3TOM
dopmynupoBate mpobseMy/3afiauy W TUMOTe3y yueOHOTO  SKCIepUMEHTa,
cobupaTh YCTaHOBKY W3 TMpeAI0KEeHHOTO 000pyZOBaHUs, IPOBOAUThL OIBIT U
(¢ opMy/IMpOBaTh BBIBO/IbI;



OCYILIeCTB/ISITh TIPSIMble U KOCBEHHbIe M3MepeHUst (DU3hUeCKUX BeJIMUUH, TPy
3TOM BbIOMpATh ONTHUMAa/bHBLIM CITIOCOO W3MepeHWs] M UCMO/b30BaTb W3BECTHBIE
MEeTO/IbI OLIeHKH TMOTPeIHOCTe U3MepeHUl;

WCC/IeJOBaTh 3aBUCUMOCTH (PU3NUECKUX BeJWYMH C HCI0/b30BaHUEM
MpSIMBIX W3MEPeHWW: TPU 35TOM KOHCTPYMPOBaTb YCTAHOBKY, (PUKCUPOBATh
pe3y/ibTaThl TOJIyYeHHOM 3aBUCHMOCTHU (PM3WUECKUX BEeJMUMH B BUJe TabuI] U
rpauKoB, AesaTh BHIBObI 110 pe3yJibTaTaM MCC/el0BaHuS;

cobmoaTh mpaBr/ia 0e30MacHOTO TPyJa INpU MPOBeZieHUU UCC/ieZlOBaHUN B
paMKax yueOHOro 3KCIIepUMeHTa, yueOHO-MCC/ie[joBaTeTbCKOM U TPOEKTHOMN
JesiTeJIbHOCTA C WCI0/Ib30BaHHeM H3MepHUTe/bHBIX YCTPOUCTB M 71abopaTOpHOTO
obopyaoBaHUS;

peliaTh pacyéTHble 3a/laud C $SIBHO 3aJaHHOM (PU3UUeCcKou MOJeblo,
WCII0/Tb3ys (hr3rMuecKre 3aKOHBI U TPUHLIUIMBI, HA OCHOBE aHa/i3a yCI0BUS 3aJjauu
BbIOMpATh (PU3NUECKYI0 MOJie/b, BbIZIE/IATh (U3NUeCKUe BeJUUHUHBI U (POPMYJIbI,
HeobXo/MMble [/ e€ pellleHs], TIPOBOJUTL pPacyéThl U OIleHUBATh peanbHOCTh
TOTYUYeHHOT0 3HaueHus (hrM3u4ecKOor BeJIMUMHBI;

pelaTh KaueCTBEeHHbIE 3a/jJauk: BbICTPAUBATD JIOTUYECKU HEITPOTUBOPEUYUBYHO
LIe[IOYKY PAaCCY’>K[JeHUU C OMOpOM Ha H3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3ruecKue siBJIeHUS;

WCTIO/Ib30BaTh  TPW  pellleHWHu  yueOHBIX  3a/@ad  COBpeMEeHHbIe
VMH(MOpMaI[MOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsl, UHTepIpeTaLiuu
Y TIpe/icTaB/ieHyst yueOHOW ¥ Hay4YHO-TIONY/IIPHOM MH(pOpMAaLUU, TTOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTUUYECKH aHA/TM3UPOBaTh M0JyYaeMyt0 UH(POpPMaLIUIO;

OOBSICHSITH TIPUHLIUIBI  JEMCTBUSI MalllMH, TPUOOPOB U  TeXHUUeCKUX
YCTPOMCTB, pa3iuuaTh yC/I0BUs UX 0e301acHOT0 MCII0/Ib30BaHUsI B TIOBCEHEBHOU
JKU3HUY;

TIPUBOJUTH TIPUMEPbI BK/IaJla POCCUHUCKUX M 3aPYOe)KHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HayKH, B OObsSCHEHHE IIPOLIECCOB OKPY’KaroIllero MUpa, B Pa3BUTHE
TeXHUKU U TeXHOJIOTUM;

WCI0/Ib30BaTh TeOpeTUuecKue 3HaHWs T0 (u3vKe B TMOBCEAHEBHOW >KU3HU
a7t obecrieueHus: 6e30macHOCTH TIpU oOpaltieHny ¢ TIpubopaMy ¥ TeXHUUeCKUMHU
yCTPOMCTBAMU, [Jisi COXpaHEHUs 3/[OPOBbSI U COOJTFOZIeHNs] HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs1 B OKpY Karolllel cpejie;

paboTatb B Tpymre C BBIIOJIHEHWEM pa3/MYHbIX COLMATBHBIX pOJIeH,
TJIAaHUPOBaTh paboTy TpyMmbl, palMOHA/JLHO pacrpeienisiTb 00S3aHHOCTH U
TJIAHUPOBATh [1eATe/IbHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJleKBaTHO OLIeHHWBATh
BKJIa/l K&’K/JOTO M3 YUaCTHUKOB TPYMIIbl B pellieHre pacCMaTpruBaeMoii TTpoOIeMbl.



TEMATHNYECKOE IVNIAHUPOBAHHWE

10 KJIACC
KosnuecrBo uacoB
Ne /i HaumeHoBaHMe pa3/ie/sioB U TeM K _— JnekTpoHHbIe (1{u¢poBHIe)
B NporpamMMsbI Bcero OHTPOJIbHPBIE PaKTHHECKH oOpa3oBare/ibHbIE PecypChl
paboThI e paboThbI
Pazpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
1.1 PH3MKa U METO/b! HAYYHOTO 2 https://m.edsoo.rt/AVIAWVNQO
TO3HAHUS
Wtoro no paszeny 2
Pazpen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SNO2MCWXU
2.2 JuHamyka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 1 1 https://m.edsoo.ru/86NRCXHA7
Wtoro no pa3peny 18
Paszpgen 3. MOJIEKYJIAPHASA ®V3UKA 1 TEPMOJIUHAMUKA
3.1 OCHOBBI MOJTEKY TAPHO-KHHETHUECKOH 9 1 https://m.edsoo.rt/HRGV8NOPE
Teopuu
3.2 OCHOBBI TEpMOMHAMUKU 10 1 https://m.edsoo.ru/HK6KI.6RS9
3.3 AArperarHbie COCTORHHS BeIIIeCTEa. 5 https://m.edsoo.r/HSM355]CH
@®az30BbIe NEPEXO/bI
Wtoro no pa3peny 24
Paspen 4. JIEKTPOJJMHAMUKA
4.1 OJIeKTpOCTaTUKa 10 1 1 https://m.edsoo.ru/I.SRP72QLI
4.2 HOCTOAHHBIH S7CKTPHHICCKH TOK. 12 1 1 https://m.edsoo.rt/GEWTDQXWW

ToKM B pas/iMuHbIX Cpejax




Wtoro no pa3peny 22
Pe3epBHoe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KITACC

HaumeHoBaHMe pa3je/ioB U TeM

KosmmuecTBo uacoB

JneKTpoHHbIe (1{u¢poBbIe)

Ne n/n NMporpamMMsbI Bcero KonrponeHeie | - Ipakruyecku oOpa3oBaTe/bHbIE PecypChl
paboTsI e paboTbI
Pazpgen 1. JJIEKTPOJUHAMUKA
1.1 MarHurHoe nojte. SMIeKTpOMarHHTHas 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHIYKLHS
Wroro nio pasgeny 11
Pazpgen 2. KOJIEBAHUA U BOJ/IHBI
2.1 MexariHueckue 1 9/1eKTpOMArHHTHbIe 9 1 https://m.edsoo0.ru/3TLNQKPG6
KosiebaHus
2.2 Mexarueckue u /IEKTPOMATHUTHbIE 5 1 https://m.edsoo.ru/WQT6385V1
BOJTHBI https:, Q
2.3 Onrtuka 10 3 https://m.edsoo.rut/TUPOTURXM
Wtoro no pa3peny 24

Pasaen 3. OCHOBBI CITEITMA/TBHOM TEOPUM OTHOCUTE/IbHOCTHU

OcCHOBBI CIelarIbHON Teopru

3.1 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCHUTEJIbHOCTH
Nroro nio pasgeny 4
Pazpen 4. KBAHTOBAS ®U3NKA
4.1 JJieMeHTbl KBAHTOBOW OMTHUKH https://m.edsoo.rt/BWOVAWQRS
4.2 CtpoeHue aToma https://m.edsoo.ru/HSBEAOQEA
4.3 AToMHOe sSpo https://m.edso00.ru/97MC9IDZXQ
Wtoro no paspeny 15




Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHA 1 ACTPOPU3UKHN

5.1 OneMeHThbl aCTPOHOMMU U aCTPOhH3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Wtoro no pa3peny 7
Pazgen 6. OGOBIIAROIIEE ITOBTOPEHUE

6.1 O06oO01atoIIee MOBTOPEHHE 4 https://m.edsoo.ru/O2JEGZCIM
Nroro nio pasgeny 4
Pe3epBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME







IIOYPOYHOE IVIAHUPOBAHUE

10 KJIACC
KoinuyecTrBo yacoB
Ne TeMa VDOKa K - Jara OeKTpoHHbIe HU(POBbIE
n/n yp Beero OHTPOJILHBI PaKTHUECKHE | p3vyenns | o6pasoBaTe/nbHbIE Pecypehl
e paboTbI padoThI

du3uKa — Hayka o Ipupoze.

1 Hayunble MeTOBI TO3HAHYSA 1 https://m.edsoo.ru/YXGQSPM1P
OKpY’Karolllero mupa
Posnb 1 MecTo ¢u13vKH B
(hopMHpOBaHWN COBPEMEHHOU

2 Hay4HOM KapTHHbI MUPa, B 1 https://m.edsoo.ru/8HSXWFFVO
MPaKTUUeCKOU [1eATeTbHOCTU
Jrofen
MexaHHWUeCcKoe JIBUKEHUE.
OTHOCUTEe/ILHOCTh

3 MeXaHUUYeCKOro ABU>KEeHUs. 1 https://m.edso0.ru/RSOAQV5ZX
[TepemerieHre, CKOpOCTB,
yCKOpeHue

4 PaHOMepHOE MpAMOTHMHEHHOE 1 https:/m.edsoo.r/L8IPY2JEZ
JBIDKeHHe

5 PaBHoyCKOR,EHHoe 1 https://m.edsoo.rut/MDIDKJOUB
TIPSIMOJIMHEUHOE IBVKEHUe

6 CBoboproe najenne. YeKopenne 1 https://m.edso0.r/MXPLZIX8]
CcBOOO/THOTO TIa/IEHUS
KpuBonvHeliHOe BIKEHHE.

7 [IBr>KeHNe MaTepyaabHOW TOUKU 1 https://m.edsoo.rw/TFLJ2C4DN
I10 OKPY>KHOCTHU

8 IIpyHLMIT OTHOCUTEIBHOCTH 1 https://m.edsoo.ru/J6QY7N3WN
I"anunes. VIHepuuanbHble




cucTeMsbl oTcueTa. [1epBbIil 3aKOH
HreroToHa

Macca Tena. Cuna. IIpuHiun
Cynepnosuruu cusi. Bropou
3aKOH HbroTOHa As
MaTepuasbHOW TOUKU

https://m.edsoo.rt/BVTNWTAQH

10

TpeTuit 3akoH HbroTOHa /1715t
MaTepHUasbHbIX TOUeK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMHPHOI'O TSATOTEHUSI.
Cuna tskectu. [1epBast
KOCMUYecKasi CKOpOCTb

https://m.edsoo.ru/D13D593MU

12

Cwuna ynipyroctu. 3akoH I'yka.
Bec Tena

https://m.edsoo.su/RILVEXEQD

13

Cua TpeHus. KoadduimeHTt
TpeHust. Csia COTIPOTHB/IEHUS
TIPU JBVKEHUU Tesla B )KUAKOCTH
WY Tase

https://m.edsoo.rw/UZBUPCM5M

14

[TocTynarensHoe 1
BpallaTesibHOe [IBUKeHUe
abcoroTHO TBEPAOTO Tea.
MowmeHT cuisl. [1neuo cumbl.
YcnoBus paBHOBeCHsl TBEPOT0O
Tesa

https://m.edsoo.ru/IDOAU40TS

15

VmMnyibc MaTepranbHON TOUKH,
CUCTeMbI MaTepyabHbIX TOUEK.
Wmrynbe cusbl. 3aKOH
COXpaHeHus1 UMILYJ/IbCa.
PeakTuBHOE JBU>KEHUE

https://m.edsoo.ru/M5JQTKNWC

16

PaboTa 1 MOIITHOCTb CHJIBI.
KunHeTtrueckasi s3Heprus

https://m.edsoo.1ru/J1V591.28B




MaTepHranbHOM Touku. Teopema
00 M3MeHeHUH KMHEeTUYeCKOM
SHePTrUu

17

IToTeH1anbHasA SHEPrus.
[ToTeHLManbHas SHEPryst yIpyro
neopMUPOBaHHOM TPY>KUHBI.
[MoTeH1ManbHast SHEPTUs TeJia
BOJT3M MTOBEPXHOCTU 3eMJTH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHIMaNbHBIE U
HeTIOTeHI[HabHbIe CUJIbI. CBSA3b
pabOThI HEMOTEHIIMABHBIX CHJI C
W3MeHeHHeM MeXaHnueCKOn
SHEPruy CUCTeMBbI Tesl. 3aKOH
COXpaHeHUs1 MeXaHUYeCcKon
SHEepruu

https://m.edso0.ru/DA3QVTOXQ

19

JlaboparopHast paboTta
«HccnenoBanue cBsi3u pabOTEI
CWIBI C U3MEeHEeHHeM
MeXaHUUeCKOW SHepruu Teja Ha
TIprMepe PaCTSHKeHUS
Pe3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KoHTponbHast paboTa 1o Teme
«KuHemaTuKa. [nHaMUKa.
3aKOHbI COXpaHeHUs B
MeXaHUKe»

https://m.edsoo.rt/LNM6EK6YY

21

OCHOBHELIE II0JIOYKEeHUS
MOJIEKY/IIPHO-KUHEeTUUeCKOU

Teopuu. BpOoyHOBCKOe JiBIKeHHe.

Ouddysus

https://m.edsoo.su/OEY9VYU2B

22

Xapakrep ABWKeHUs U
B3aMMOZENCTBUST YaCTUL]

https://m.edsoo.ru/AUV2ZDR3X




BelllecTBa. Mogenu CcTpoeHust
ras3oB, )XUJKOCTel U TBEPbIX Ter

Macca monekys. KomuuectBo

23 BerjectBa. [locTosHHas https://m.edsoo.ru/FL1IBAQD13
Azsorazpo
TersioBoe paBHOBecHe.

24 TemniepaTypa U eé usmepeHue. https://m.edsoo.rt/WPNY6QA8Z
[ITkana Temmeparyp Llenbcus

25 Vpearbhbii ras B MKT. https://m.eds00.rs/UKJFVSBZO
OcHoBHOe ypaBHeHHe MKT
AbcomtoTHasi TeMriepaTtypa Kak
Mepa cpejiHeld KWHeTU4eCKOM

26 SHepPruu JBUXKEHUSI MOJIEKYI. https://m.edsoo.rt/BXUDVDG2F
YpaBHeHne MeHzeneeBa-
Knaneiipona

.T

27 3akow [laneTona. I'asosbie https://m.edsoo.ru/Y3WB6613A
3aKOHBI
JlabopaTopHast paboTa

"

28 («¥ICCIEAOBARNE 3aBUCUMOCTH https://m.edsoo.ru/35DBLKT96
MeX/ly rlapaMeTpaMy COCTOSTHUSI
pa3pe’KeHHOT o ra3a»
W3omporjecchl B uzieabHOM rase

29 1 Ux rpaduueckoe https://m.edsoo.ru/OZJ3KZNJ5
Tipe/iCTaB/IeHHe
BuyTpenHss sHeprus
TePMOJAUHAMUUECKON CUCTEMBI U

30 CrIOCO0b! € M3MEHEHH, https://m.edso0.ru/9JQITVXI8

KonmuecTBo TenoTs! 4 paboTa.
BayTpeHHss 3Heprus
OZIHOAaTOMHOTI'0 W/lea/bHOI o rasa




31

Bupp! Terionepesauu

https://m.edsoo.ru/36JJI20W9

Y nenbHas TeIJIOEMKOCTh
BelrjecTBa. KomuecTBO TENIOTHI

32 https://m.edsoo.ru/5K3Y4H86L
TIpU Teriornepeayve.
AmabaTHbIH TTpoliecc
[TepBbiii 3aKOH TEPMOJAUHAMUKU

33 1 ero rnpuMeHeHue K https://m.edsoo.ru/2HO6R3GA8
M30npoLeccam
HeobpaTtrMocCTh MpOIieccoB B

34 nipupoje. Bropotii 3akoH https://m.edsoo0.ru/S85LWDFT8
TePMOAUHAMUKHU

35 HPHHHHIE Aentctsis i KI1JL https://m.edsoo.rut/DLCDEAAUC
TEeTIJIOBOM MallliHBI

36 [ukn Kapxo u ero KII/I https://m.edsoo.ru/4XPSAO0V7M

37 SKonI0rHIecKHe npobaeme! https://m.edsoo.ru/PO7ZMYMSI
TeTI09HepreTUKU
O6o6maromuii ypoK

38 «MonekynsipHas ¢y3UKa. https://m.edsoo.ru/9EKZODDWP
OCHOBBI TEPMOJAVHAMUKI
KoHTponbHast pabora 1o Teme

39 «MonekynsipHasi py3UKa. https://m.edsoo.rt/RCARYE6ZX
OCHOBBI TEpMO/IMHAMUKW»
[Tapoobpa3oBaHue u

40 KOHZeHcalus. VicnapeHue u https://m.edsoo.ru/X48Q078EE
KUTIeHHe
A6contoTHasi 1 OTHOCUTETbHAs

41 BJI&KHOCTb BO3/yXa. https://m.edsoo.ru/98HVAEBMM
HacsiieHHbIH T1ap

42 TBéppoe Tesio. Kpucraniueckue https://m.edsoo.ru/JXFWLMZNK

1 aMmopdHbIe Tesia. AHU30TPOMUS




CBOMCTB KpUCTa/IoB. JKujkue
KpucTanabl. CoBpeMeHHbIe
MaTepuabl

ITnaBnenue u KPpUCTA/T/TU3allA.

43 Y nenbHas TeraoTa I/1aBJA€HUS. https://m.eds00.ru/OX117G6MR
CyObsumariyst

44 YpaBHeHMe TeryioBoro banaHca https://m.edsoo.ru/OITUXGN2I11
OJIeKTpU3aLUA TeJl.

45 OnekTpruueckui 3apsiz. [IBa Bua https://m.edsoo0.ru/QJ2S7WSBM
3/7IeKTPUUECKUX 3apsi/ioB
[IpoBOAHUKM, IU3/IEKTPUKU U
TI0JIYTIPOBOJJHHUKU. 3aKOH

46 YHPOBOA https:/m.edsoo.rW/F3YVPQUYH
COXpaHeHUs1 3/IeKTPUYeCKOro
3apsga
B3aumogeiicTBue 3apsjoB. 3aKOH

47 Kynona. Toueunsii https://m.edsoo.ru/5SU3BUOTHH
37IeKTPUYECKUN 3apsi[
HarnpsokéHHOCTB 3/1eKTpUYeCKOro
nojist. [IpyHIMn cyneprosunumn

48 PUHIHIT cyTiepriosi https://m.edsoo.rw/IIKAWD2V6
371eKTpUUeCKuX nojeu. JInHuu
HaTpsSyKEHHOCTU
Pabota cun
3/71eKTPOCTaTUYeCKOro MoJIsl.

49 JISKTPOCTATIHECKOTO TO/IA https://m.edso0.ru/VOPDIASLE
[ToTtenian. Pa3HOCTh
TOTEeHLUa/IOB
[IpOBOHUKY U IU3JIEKTPUKU B
3/1eEKTPOCTaTUUECKOM T10JI€.

50 b https://m.edsoo.ru/12P2S3127.
[dvsnekTpuueckas
TPOHULIAEMOCTD

51 OneKTpoéMKocTb. KoHgeHcaTop https://m.edsoo.ru/B1UPRD52W




52

OJIEKTPOEMKOCTD IJIOCKOTO
KOH/leHcaTopa. DHeprus
3apsUKeHHOT0 KOH/leHcaTopa

https://m.edsoo.ru/XPUKP82V8

53

JlabopaTopHast paboTa
"M3mepeHne 3/1eKTPOEMKOCTH
KOHZieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHIUI AeHCTBUSA U
TipuMeHeHre KOH/IeHCAaTOPOB,
KOIMPOBA/IbHOTO anrapara,
CTPYMHOrO MPUHTEpa.
O/IeKTpoCTaTUUeCcKasi 3allyra.
3a3zemsieHue 371eKTPOIPrUOOpPOB

https://m.edsoo. s w/H3QIPNHYY

55

ONeKTpUYeCcKri TOK, yCI0BUS
ero CyIeCcTBOBaHHUSI.
ITocTtosiHHbIl TOK. CUia TOKa.

Hanpspkenue. ConpoTrBieHUeE.

3akoH Oma /11 y4yacTKa Ljernu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenoBarenbHOe,
rapasjiesibHoe, CMelllaHHoe
coeJjHEHHe MMPOBOJHUKOB.
JlabopaTopHast paboTa
«/3yueHune CMeLlIaHHOIo
COeIMHEeHUs Pe3UCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa ¥ MOIITHOCTh
3/IEKTPUYECKOT0 TOKA. 3aKOH
Lxoying-JleHua

https://m.edsoo.sw/LESHA2A3M

58

3akoH Oma /11 IOJTHOM
(3aMKHYTOI1) 2/1eKTpUUYeCcKoi
Lierii. KopoTkoe 3ambIKaHue.
JlabopaTopHast paboTa
«M3mepenue 3/JC UCTOYHUKA

0.5

https://m.edsoo.ru/YN5BEF7PBS




TOKa U ero BHyTPeHHero
COTIPOTUBJIEHUSI»

59

PesepBHbIil ypok. KoHTpobHas
pabora 1o Teme
"DnekTpoauHamMuKa" /
Bcepoccuiickas npoBepouHast
paborta

https://m.edsoo.ru/MFM6EIE5SX

60

O06o061maroIHi YpoK
«ONeKTpogUHaMUKa» /
Bcepoccutickas npoBepouHast
pabora

https://m.edsoo.;:u/P86MDY07H

61

OJIEKTPOHHAsI TPOBOAVUMOCTD
TBEP/bIX META/UIOB. 3aBUCUMOCTh
COTIPOTHB/IEHUS] METAJIZIOB OT
TeMIepaTyphbl.
CBepxXnpoBOAUMOCTb

https://m.edsoo.ru/
WMNNBQI.9H

62

OneKTpUUYeCcKrii TOK B BaKyyMe.
CBoliCTBa 3/1IEKTPOHHBIX MTYUYKOB

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoAHUKH, UX
cobCcTBeHHast ¥ pUMecHast
npoBoguMocCTb. CBOMCTBa p—n-
nepexoa. IlomynpoBoJHUKOBbIE
MpUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

OIeKTPUUYEeCKU TOK B pacTBOpax
Y pacruiaBax 3JIeKTPOJIUTOB.
OJIEKTPOJIUTUYeCKast
JUCCoLraLvs. DJIEKTPOJA3

https://m.edsoo0.ru/QUOQUWYVI91

65

ONeKTpUYeCcKUy TOK B rasax.
CaMocTosiTeNbHbIN U
HeCcaMOoCTOSITe/IbHbIN pa3psi/.
Monnus. [1nasma

https://m.edsoo.ru/2VX2KLFQA




OnekTpuueckue MpUOOPBI U
YCTPOKCTBA U UX MPaKTUYECKOe

66 1 https://m.edsoo.ru/KJA02KUPS
rpuMeHeHue. [TpaBuia TeXHUKH
Ge301acHoCTA
KonTponbHast paboTa 1o Teme

67 «INeKTPOCTATHKA. [10CTOAHHBIH 1 https://m.edsoo.ru/PASKIGWPA
3/IEKTPUUYECKHM TOK. TOKU B
Pa3/IMUHBIX Cpeiax»

68 PesepeHblii ypok. Obo0warompii 1 https://m.edsoo.ru/HLOAT6SNU
ypok 110 TemMaMm 10 kacca

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 KITACC

KosmmuecTBo uacoB

No Tema vDOKa K - Jara J/1IeKTpoHHbIE U(POBHIe
n/n P Bcero OHTPOJIbHPIE paKTHIecKH u3yueHusi | oOpa3oBaTe/IbHbIE PeCypChl
padoThI e padoThbI

[TocTosiHHBIE MAaTHUTBI U UX
B3auUMO/lelcTBUe. MarHuTHOe

1 riosie. BeKTOp MarHUTHOM 1 https://m.edso0.ru/4ADMOYIJNG
VHAYKUWW. JINHUY MarHATHOU
WHAYKLIAN
MarHuTHoOe 10Jie IPOBOJHUKA C
TOKOM. OTIBIT JpcTeja.

2 o PCTEA 1 https://m.edsoo0.ru/1L5CT47FX
B3auMogeiicTBre TIPOBOJHHUKOB C
TOKOM
JlabopaTopHast paboTa

3 «/3yueHrie MarHUTHOT'O I10JIsA 1 1 https://m.edsoo.r/HGHXLNLRZ
KaTyILIKU C TOKOM»
[eiicTBUe MarHUTHOTO TI0JIsI Ha
NIPOBOJHUK C TOKOM. Cuiia
Awrepa. JlabopaTopHasi paboTa

4 MITED patopHas pabot 1 1 https:/m.edso0.rw/UVHDISEX4
«HMccnenoBaHue OeUCTBUS
TIOCTOSTHHOT'O MarHUTa Ha PaMKY
C TOKOM»
[elicTBMe MarHUTHOTO TI0JIs1 Ha

BIDKYIIYHOCS 3aPSDKEHHYHO

5 A yuy P y 1 https://m.edsoo.ru/7ABZQGQCY
yactuiyy. Cuna Jlopenria. Pabora
cuiel JIopeHLa

6 OJIeKTpOMarHUTHass UHAYKLUS. 1 https://m.edsoo.ru/VA26C9C3J

[ToTOK BeKTOpa MarHUTHOM
vHAyKOuu. D/1C MHAYKOUK.
3aKO0H 3/IeKTPOMarHUTHOU




vHAyKOuu Papajes

JlabopaTopHast paboTa
«HccnenoBanue sB1eHAS
3/IEKTPOMAarHUTHOW UHYKIIAW»

https://m.edsoo0.ru/XZS5MQCBU

WHpyKTUBHOCTE. SIB/1eHKe
camounaykuuu. 3/1C
CaMOVHZYKLIUU. DHeprus
MarHUTHOTO I10J1s1 KaTYLIKU C
TOKOM. DJIEKTPOMarHuTHoe I10J1e

https://m.edsoo.rt/EOTONSAEA

TexHHUUecKue yCTPOMCTBA U UX
TipYMeHeHHe: TIOCTOsSIHHbIe
MarHUThI, 37IeKTPOMarHuThl,
3/1eKTPO/IBUraTe b, YCKOPUTEIU
3/IeMeHTapHBIX YaCTull,
VHAYKLMOHHAs Tleub

https://m.edsoo.ru/UWNILFA9L.6

10

O6o011aronuil ypok
«Mar=auTtHoe 110J1€.
DJIeKTpPOMarHuTHast UHAYKLYS»

https://m.edso0.ru/COBOSBGMC

11

KonTponbHast paboTa 1o Teme
«MarauTHoe moJie.
OneKTpoMarHUTHAst UHAYKI[US»

https://m.edsoo.ru/8X637EL.EU

12

CBoOOo/IHBIE MEXaHUUECKHE
KosiebaHusi. ['apMoHHUYeckue
KosiebaHusi. YpaBHeHHe
rapMOHUYECKUX KOjie0aHUH.
[IpeBpaiuienne s3Heprum

https://m.eds00.ru/9Y6GYWEVP

13

JlabopaTopHast paboTa
«ccnenoBaHue 3aBUCHMOCTH
Teprozia MajibIX KOJle0aHHA
rpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a»

https://m.edsoo.su/DPZ8KR61C




14

KosebarenbHbIN KOHTYP.
CB00OO/IHBIE 3/IEKTPOMArHUTHBIE
K0j1e0aHUs B HZiealbHOM
KomebaTe/TbHOM KOHTYPe.
AmHnanorus mexay
MeXaHUUeCKUMH U
3/IEKTPOMarHUTHBIMH
KOJIe0aHUSIMU

https://m.edsoo.su/H6JCO5BAD

15

®opmysa TomcoHa. 3aKoH
COXPaHEeHUs SHeprUU B
uzlealbHOM KosiebaTeTbHOM
KOHTYype

https://m.edsoo.ru/MHNWD2LHU

16

IIpencraBrieHure 0 3aTyxarolux
KosieOaHusIX. BbIHYX/[eHHbIe
MeXaHUUYecKre KoiebaHusl.
Pe3onaHnc. BeiHyX/leHHbIe
3/1IeKTPOMarHUTHbIE KOe0aHust

https://m.edsoo.rt/FMBDWPPG4

17

[TepeMeHHBIH TOK.
CurHycoua/bHbIN TepeMeHHbIN
TOK. MOILIHOCTB [TepeMeHHOr0
TOKa. AMIUVIUTYHOe U
JelCTByOIIlee 3HaUeHUe CUJIbI
TOKa W HarpsbKeHUs

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop. [TponsBo/iCcTBO,
riepesiaua U norpebsieHne
3/1eKTPUYECKOW SHepruun

https://m.edsoo.ru/1ZWZUL8QK

19

YCTpOUCTBO ¥ pakTUYeCKoe
NIpYUMeHeHre 3/1IeKTPUYeCKOro
3BOHKA, FeHeparopa
NepeMeHHOr0 TOKa, JIMHUU
3/1eKTponepesiay

https://m.edso0.ru/93Z12W4QQ




OKOJIOTUYeCKUe PUCKU TPU
TIPOM3BOJCTBE 3JIEKTPOIHEPIUH.

20 KynbTypa ucrosibs30BaHust https://m.edsoo.ru/3DUNYKWNO
3/1eKTPO3HEPryy B
TIOBCe/IHEBHOM »KU3HU
MexaHruecKue BOJIHbBI, yC/IOBUS
pacnpoctpaHenusi. [lepuog.

21 CKOpOCTh pacripoCcTpaHeHust U https://m.edsoo.ru/W2XBOR3HJ
JJ/iMHa BOJIHEL. [lonepeunsle u
TIPO/I0JIbHbIE BOJTHBI
3ByK. CKOpOCTb 3BYyKa.

22 I'poMKoCTE 3ByKa. BbicoTa TOHa. https://m.edso0.ru/Z827Q6V70
Tem6p 3ByKa
OneKTpoOMarHUTHbIe BOHbI, UX

23 cBoiicTBa U cKopocThb. [IIkana https://m.edsoo.ru/SWB57C06X
3/71eKTPOMarHUTHBIX BOJIH
[TpUHLIUIIBI paZiUOCBS3U U

24 TesieBUeHUs. Pa3BuTre CpeCcTB https://m.eds00.ru/2WQTSLGLV
cBsi3u. Paguronokanus
KontponbHasi pabora

25 HTPOIILHER paboT https:/m.edsoo.ru/IHURONSOB
«Kosnebanus v BOJIHBI»
[TpsiMonuHelHOe

acrpoCTpaHeHue CBeTa B

26 pacripoctp o o https://m.edsoo.rut/HUF74NDOW
OJIHOPOJHOM cpefie. ToueuHbli
WMCTOYHUK CBeTa. JIyu cBeTa
OTtpakeHue cBeTa. 3aKOHbI
oTpakeHus cseta. [locTpoeHue

27 P o P https://m.edsoo.ru/IMBKQM227
1300paykeHN B TUIOCKOM
3epKase

28 IIpenomienue ceeta. [TonHoe https://m.edsoo.ru/V49RISTRN

BHYTPEHHee OTPa)KeHue.




[IpenenbHbBIN yrOa MOJTHOTO
BHYTPEHHET0 OTpa>KeHHsI

JlabopaTopHast paboTa

29 «/3mMepeHue 1okasareJis https://m.edsoo.ru/JO2E1M1DQ
TIPe/IOMJIEHUST CTEK/Ia»
JIunssbl. [TocTpoenue

300pa’keHuH 3e. do a

30 H30DDAKELIH B JALISE. OPMYJL https://m.eds00.r/W2MMSIKIC
TOHKOM JIMH3bI. YBe/InyeHue
JIUH3bI
JlaboparopHast paboTta

31 «/ccnenoBaHyie CBONCTB https://m.edsoo.ru/Q1ZCMW980
1300pakeHU B TMH3aX»
Hucniepcusi cBeta. Cr10XKHbBIN
coctaB Oesioro cBeta. L|BeT.

32 JlabopaTopHast paboTa https://m.edso0.rt/K9OWVKE11
«HabsrozieHre arcnepcun
CBeTa»
VHTepdepeHLys cBeTa.

33 HOudpakiys ceeTa. https://m.edsoo.ru/C8LCRSEJI
OudpakiioHHasi peléTka
[ToriepeyHOCTh CBETOBBIX BOJIH.

34 P https://m.edso00.ru/Q2118XYQJ
[Tonsipu3saiiys ceeta
OnTHrueckye TprUOOpHI U

35 YCTPOMCTBA U YCIOBUS UX https://m.eds00.ru/M5127JYGT
6e30macHOro NpUMeHeHUsI
['paHULbI TPUMEHUMOCTH
K/IaCCUYeCKOW MeXaHHKH.

36 https://m.edsoo0.ru/P8GBIFJ5N

[TocTynaTel celuanbHOM
TeOPUU OTHOCUTETBHOCTU

37

OTHOCUTETLHOCTD

https://m.edsoo.ru/OVLMCNG6B2




OZHOBPEMEHHOCTHU. 3ame/ljieHre
BPEMEHU U COKpAIlleHUe [I/TUHEI

OHeprus U UMILYJIbC
PeJIITUBUCTCKOU yacTULbl. CBA3b

38 o https://m.edso00.ru/I902Y4BUB
Macchl C S3Heprueil U UMIYJIbCOM.
OHeprus Nokost
KonTponbHas paboTa «OnTHKa.

39 OCHOBBI crieljua/ibHOM Teopuu https://m.edso0.ru/L.8689JPLI
OTHOCUTETbHOCTH»

40 ®ororbl. GopMya [narka. https:/m.edso0.r/ZL6P16LAQ
OHeprusi ¥ UMNyabC GPoTOHA
OTKpbITHE U UCCTIeJOBaHUE

41 dhoTtosrddekra. OnbiTel A. T'. https://m.edsoo.ru/PGL5XXSRO
CrosieToBa
3akoHbl poToaddekTa.

42 ¥PaBHEHHE JHHLITeIMHa A https:/m.eds00.r/YLCK770G8
tdotorddekra. «KpacHas
rpanuia» dotosddekra
Hasnenue csera. OmbiTel [1. H.

43 JlebeeBa. XriMuueckoe https://m.edsoo.rt/EGO6ZQ1SA
JleICTBHEe CBeTa
TexHUUeCcKue yCTpOMCTBa U

44 HPAKTIHECKOE TPMMEHEHHE: https://m.edsoo.ru/UFQDRSL.5M
(hoTo3/1eMeHT, (HOTOAATUHK,
costHeuHasi OaTapesi, CBeTOAMO/,

45 Peueriite 3a4ad rio Tel\ﬁe https://m.edsoo.ru/ZE73A67B1
«DJIeMeHThbl KBAHTOBOM OITHKI»

46 Mogaens atroMa TomMcoHa. OnbIThI https://m.edsoo.ru/FIC11POHN

Pe3sepdop/ia 1Mo paccesiHuo o-
yactul. [1aHeTapHasi Mozienb




dTOMa

47

ITocrynatel bopa

https://m.edsoo.auw/6X7GFHZ9X

48

W3nyuenue u norsioljeHye
(hoTOHOB IpU Nepexo/ie aToMa C
OJJHOT'O YPOBHS SHEPruH Ha
Zpyrou. Buzpl cieKTpoB

https://m.edsoo.rut/NNS8BHZYBE

49

Bo/iHOBBIE CBOMCTBA YaCTHII.
Bonns! fe bpouns.
KopnyckynssipHO-BOTHOBOM
AyamusM. CrioHTaHHOe U
BBIHY)K/IEeHHOE U3/Ty4YeHne

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE Pa/In0aKTUBHOCTH.
OmnbiTel Pe3epdopaa no
OIpe/ie/IeHUI0 COCTaBa
PaJi0aKTUBHOIO U3/Ty4YeHUsI

https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, beta-, raMma-
v3nyueHus. BivsHue
PaIMOaKTUBHOCTH Ha >KHBbIE
OpraHu3Mbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHa.
N3otonbl. Anbda-pacnaf,.
OJIeKTPOHHBINA U MO3UTPOHHBIN
Oeta-pacnag. 'amma-u3snyueHue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprusi CBs3U HYKJIOHOB B sifipe.

AnepHble peakuyu. SepHbIi
peakTtop. [Tpo6iembl,

NepPCreKTUBbI, IKOJI0rUYecKye
aCreKThl /1ePHOM SHepreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJieMeHTapHble YaCTUL[bI.
OTKpeITHE IO3UTPOHA. MeTo bl
HaOJII0/IeHusT U PeTUCTpaLu

https://m.edsoo.au/SUC62U40A




3/IeMeHTapHbIX YacTull. Kpyrbii
cronn «DyHIaMeHTa/TbHbIe
B3aUMO/IeNCTBUsA. ETUHCTBO
(bu3MUeCcKoi KapTUHBI MUpa»

55

JTarnbl pa3BUTHUSI aCTPOHOMHUH.
[Tpuknagnoe v
MHPOBO033peHYecKoe 3HaueHHe
actpoHomud. Buj 3Bé31HOrO
Heba. Co3Be3/us, IpKye 3BE3/1bl,
TIJIAHEThI, UX BUAUMOE
nBrkeHre. ConmHeuHasi cUCTeMa

https://m.edsoo.ru/5PXS2I19VY

56

CouHue. CoiHeYHasi aKkTUBHOCTb.
Nctounuk s3Heprum CosHIja U
3Bé3]

https://m.edsoo.ru/1JZR54JA0

57

3B€3M1bI, UX OCHOBHbIE
XapaKTepUCTUKU. 3BE3/1bI
TJIaBHOM I10C/Ie/I0BaTe/TbHOCTH.
BayTpeHHee cTpoeHue 3B&3[.
CoBpemeHHbIe TIpe/CTaB/IeHus: 0
MPOUCXOXKIEHUU U 3BOJTFOLIUA
ComHLia 1 3BE3],

https://m.edsoo0.ru/GGD3W7470

58

Mneunsiii [yt — Hama
l'anaktuka. ITonoxxeHue u
nprkenre ComnHila B ['anakTuke.
lNanaktriky. Yé€pHble IbIPbI B
sipax rajakTHUK

https://m.edsoo.ru/I.2U4S1HU?2

59

Bcenennas. Pazberanue
rajakTuk. Teopust BosbLioro
B3pbIBa. Pe/lukTOBOE U3/TyUeHue.
MertaranakTHka

https://m.edsoo.rt/9IWRLVWNN

60

HepewieHHbie ipo6sieMbl

https://m.edsoo. w/LJHNL2MCF




aCTPOHOMUU

61

KoHtpospHast pabota
«3J/eMeHTbI aCTPOHOMUHM U
acTpodr3nUKn»

https://m.edsoo.ru/TXTTCT488

62

O6o6maroruii ypok. Pomb
(b13UKM U aCTPOHOMUH B
SKOHOMMUUECKOH,
TeXHOJIOTUUECKOH, COI[MaTbHOM
Y 3TUYeCcKou cdepax
JesiTe/IbHOCTU ueioBeKa

https://m.edsoo.ru/WNJ5CRXYD

63

O6ob6maroiiuit ypok. Ponb u
MeCTO (U3UKHU U aCTPOHOMUU B
COBpeMEeHHOW HayUHOU KapTHHe
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o6maroruii ypok. Pomb
(hur3nueckoit Teopuu B
(hopMHpOBaHUM Mpe/ICTaB/IeHUH
0 (pusruecKoli KapTiHe MUpa

https://m.edsoo0.ru/Y29SVPCVR

65

O6o6aronuii ypok. Mecto
(bu3ruecKoi KapTUHBI MUpa B
o0I11IeM psiZTy COBPEMEHHBIX
eCTeCTBEeHHO-HayUHbBIX
ripe/iCTaBJIeHUI O NPUPOJe

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypok. MaruutHoe
rosie. JJIeKTPOMarHUTHast

VHAYKLYS

https://m.edsoo.rt/EVMFIQTP6

67

Pe3epBHbIi ypok. OnTHKa.
OcCHOBBI CrieniaIbHON TeOPUU
OTHOCUTE/IbHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pe3epHblii ypok. KBaHToBas
(r3rKa. JneMeHTbl aCTPOHOMUU

https://m.edsoo.su/RARQLVO2J




Y acTpOdU3UKU

OBIIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68







TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMOBbI

10 K/TACC

Kop
NpoBepsieMoro
pe3y/bTara

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHA OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/{HEro 001ero 06pa3oBaHus

10.1

[emMoHCTpUpOBaThL Ha TpUMepax pojb W MecTo (U3MKU B
¢bopMHpOBaHMY COBpEMEHHOW HAy4yHOW KapTWUHbI MHpa, B Pa3BUTHU
COBpEMEHHOU TeXHUKH U TEeXHOJIOTUM, B TIPAKTUUECKOH /leaTeTlbHOCTH
Jrofien

10.2

YuuTBIBaTh TPAHUI[bI TIPUMEHEHUST U3YUEeHHBIX (U3UUECKUX MOjIeNel:
MaTepuasibHasi TOYKa, WHepIMajbHas CHCTeMa OTCYETa, abCOJ/IFOTHO
TBEp/0€ Tes0, WeaabHbIN ra3; MO/Ie/IM CTPOEHUS ra30B, XKUIAKOCTEH U
TBEPABIX Tes, TOUEeUHbId 3/IeKTPUUEeCKUN 3apsii — TIpU pelleHud
bu3UecKrx 3a1au

10.3

Pacrio3HaBaTh ¢u3nueckue siBjieHUs (MPOLECCHI) U OOBSCHATL UX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIEeKYy/IIpHO-KUHEeTUYeCKOM TeOopUu
CTPOEHUs  BellleCcTBA U 3JIGKTPOJUHAMHUKU: paBHOMEpHOe U
PaBHOYCKOpeHHOe TIPSIMOJIMHeWHOe ABW)XeHue, CBOOOJHOe TMajieHue
Tes, [ABWXEHHe 10 OKPY)XHOCTH, WHepLHs, B3alMOJENCTBUE TeJ;
muddy3uss, OpOYHOBCKOe [BIDKEHHE, CTpPOeHHWe JKUJKOCTeH U
TBEPABIX Tel, W3MeHeHHWe 0OBEMa TeJl TpPU  HarpeBaHUU
(oxnakzeHur), TeruioBOoe paBHOBecHe, WCMapeHWe, KOHZeHcallus,
I/1aBjieHWe, KpUCTa/ulM3alysi, KWIleHWe, BJIaKHOCTb  BO3/yXa,
TIOBBIIIEHYe /laB/IeHUs ra3a IIPU ero HarpeBaHuM B 3aKPBLITOM COCY/e,
CBA3b MeXJAy I[lapaMeTpaMHM COCTOSIHMSI ras3a B H30MpoLieccax;
3/1IeKTpU3aLusi Tesl, B3auMO/IelICTBHE 3apsifioB

10.4

OnuceiBaTh MexaHWYeCKOoe [IBIKeHHWe, MCIoib3ysl (pu3nveckue
Be/IMUMHBI: KOOpJMHATA, MyThb, MepeMelljeHre, CKOPOCTb, YCKODEHHe,
Macca Teja, Cula, UWMIYJbC Teja, KUHETHUYeCKas SHeprus,
TOTeHI[Ma/IbHAsl JHePIrUs, MexaHuueckas paboTa, MeXxaHHWYecKas
MOLJHOCTb; TIPY ONKCaHWY MPaBUIbHO TPAKTOBAaTh (PU3UUECKUI CMBICII
WCTIOMb3yeMbIX BeWYMH, WX O0003HaueHWss U eJUHULIbI, HaXOJUTb
¢bopmybl, CBA3BIBAIOIIME JAHHYIO (U3UUECKYIO0 BEJIMUMHY C PYTMMH
Be/TMYMHaMU

10.5

OnuchiBaTh HW3yueHHbIe TEIJIOBble CBOWCTBA Te/l U TeMJOBbIe
SBJIEHUsI, UCMO/b3ysd (u3uUeckue BeJWUYMHBL: JaBAeHue rasa,
TeMrepaTypa, CpeJHsid KUHeTHYecKas »SHeprus XaoTH4eCcKOro
JIBWDKEHUsI MOJIeKYJ, CpeJJHeKBaJipaThUyHass CKOPOCTb MOJIEKYJI,




KOJINYeCTBO  TEeIUIOTHI, BHYTPeHHsss SHeprus, pabora ra3sa,
KO3(QGULMEeHT I[10/1e3HOr0 [JIeMCTBUS TeIJIOBOTO JBUraress; IpU
OIKCaHUU IIPaBUJILHO TPaKTOBaTh (u3nueckui CMBICIT
WCTIO/Ib3YeMbIX BeJIMYMH, WX 0003HaueHUsT W eJUHHLIbI, HaXOJUTb
¢dopMyJibl, CBSI3bIBAOILME JAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMU
BeJIMUMHaM

10.6

OnuchIBaTh W3yYeHHbIe 3IEKTPUUECKHe CBOWCTBA Bel[eCTBa U
3/1IeKTpUUecKre  siBjieHus1  (TIpOLecChbl), HWCMo/b3ysd  (u3nUyecKue
BeJTUUUHBI: /IeKTPUYEeCKU  3aps[,  2JIeKTpUYeckKoe  TIOJie,
HaTPSDKEHHOCTb  TI0JIS, TIOTEeHLIMasa, pPa3HOCTh TIOTeHI[Ua/oB; TpHU
OTMCAHWUM TIPaBU/IbHO TPAKTOBaTh (PU3MUECKUUM CMBIC UCIOJTb3yeMbIX
Be/IMUMH, WX O0003HaueHUsi W eJUHULIbI;, YKa3biBaTb (OPMYJIBI,
CBsI3bIBAIOII[E  [IAHHYIO  (DU3MUECKYI0 BeJWYMHY C  APYyTUMH
BeJTMUMHAMU

10.7

aHa/M3UpOBaTh (pU3MUecKre TIPOLeCChl W sIBJIeHWS, HCIOMb3ys
¢u3nyeckre 3aKOHbI M MIPUHLUIBL: 3aKOH BCEMUPHOTO TsAroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs MeXaHWUeCKOW SHepruu,
3aKOH COXPaHeHHUs1 UMITyJIbCa, TIPUHLUIT CYIIePIIO3ULIUYA CUJI, TIPUHLIAIL
paBHOIIPaBUSl ~MHEPLMaJbHBIX CUCTEM OTCY€Ta; MOJIEKYJIIPHO-
KUHETUYeCKYl0 TeOpUI0 CTPOeHUs BellleCTBa, ra3oBble 3aKOHbI, CBSA3b
cpefiHell KMHeTUYeCKOM 35Hepruy TeIIoBOrO JBWKEHHsS MOJIeKy/a1 C
abCoMOTHON TemIepaTypoi, TMepBblii 3aKOH TepMOJWHAMUKY; 3aKOH
COXpaHeHusl SJ/IeKTPUYEeCKOIro 3apsizia, 3akoH KysioHa; mpu 3TOM
pas3/nuyaTth CAOBECHYI (POPMY/IHMPOBKY 3aKOHA, €ero MaTeMaTHuecKoe
BbIpa)KeHHe U YCI0BUs (TPaHULIbI, 00/1aCTH) TPUMEHUMOCTU

10.8

OOBSICHSITH OCHOBHblE TIPUHLIMMBI JEMCTBUS MalldH, TpUOOpPOB H
TEXHUYECKHUX YCTPOWCTB; pa3/iuuaTb YCAOBUS UX 0e30macHOro
VICII0/Ib30BaHusl B TIOBCEJHEBHOU JKHU3HU

10.9

BbINOSTHATE 5KCIIePUMEHTHI TI0 UCC/Ie/I0BaHUI0 (PU3NUECKUX SIBJIEHUHN U
TIPOLIeCCOB C UCI0/Ib30BaHWEM NPSIMbIX M KOCBEHHBIX U3MepPeHWH; NPy
5ToM (OpMy/MpoBaTh TpoOsieMy (3afauy) W TUMOTe3y y4ueOHOTOo
9KCIIepUMeHTa,  CoOuWpaTh  YCTAHOBKY W3  TIPEe/IJIOKEHHOTO
00opy/j0BaHusi, MPOBOIUTH OMBIT U (HOPMYJTUPOBATH BHIBOZbBI

10.10

OCYU.IECTBJ'IHTB MnpsAMbleé W KOCBE€HHbLIe H3MePEHUS (1)H3I/I‘-IECKI/IX
BE€/IMUWH; TIpKU 3TOM BLI6I/IpaTb ONTUMaJbHBIA CII0C00 HU3MepeHHusa "
HCII0J/Ib30BATh M3BECTHEIE METO/ibl OLI€HKHU HOFpELHHOCTEﬁ I/IBMGPEHI/Iﬁ

10.11

VccnepoBaTh 3aBUCMMOCTH  MeXAy (U3MUECKUMU BeTUYMHAMHU C
WCI0/Ib30BaHreM TMPSIMbIX UW3MepeHWi; TpU 3TOM KOHCTPYHMPOBAaThb
YCTaHOBKY, (UMKCUpOBaTh pe3y/bTaTbl IIOyYEeHHOM 3aBUCHUMOCTH
bu3MUeCcKUX BeJIMUMH B BH/e TaO/IWI] U rpadMKOB, [ie/iaTh BHIBOZBI 10
pe3yJibTaTaM UCC/IeJ0BaHus




10.12

Cobmopare mpaBuia 0e30macHOr0 TpyjAa TMpPU  TIPOBeJEHUH
UCC/IeIOBaHU B paMKax y4yeOHOrO  JKCrepuMeHTa, yueOHO-
VICCIIe/IOBaTeNIbCKOW U TPOEKTHOM /IesiTeIbHOCTH C HCII0JIb30BaHHEM
W3MepUTe/IbHBIX YCTPOUCTB U J1abopaTOpHOT0 000pYyA0BaHUS

10.13

PeliaTh pacuéTHble 3a/jlauM C SIBHO 3aJ/]JaHHOM (hH3UUeCKOW Mo/ienblo,
WCTOJb3ysl (U3nUeckre 3aKOHbI M TPUHIUIBI; HAa OCHOBE aHajmu3a
yC/IOBUS  33/jaud  BbIOMpaTh  (DU3UUECKYI0 MOjie/b,  BbIIE/STh
¢busnyeckre BeMUMHBI U (POPMYJIbI, HeOOXOAMMbIe /sl e€ pelleHus],
TIPOBOZAMTL PACUETHI M OL[eHUBAaTh PeaslbHOCTh TMOJIyYeHHOTO 3HaueHusI
(hr3UueCcKol BeJTMUUHbI

10.14

PelnaTh ~ KauecTBeHHble  3a/jauM: BbICTPaMBaThb  JIOTUYeCKU
HETMPOTUBOPEUYUBYIO L[EMIOUKY PaCCY’>K[|€HHW C OMOPOW Ha U3y4YeHHbIe
3aKOHbI, 3aKOHOMEPHOCTH U (PU3nUecKUe siBIeHHs

10.15

Vcnonp3oBaTh TIpU  pellleHWd y4eOHbIX 3ajjau  COBpeMeHHbIe
MH(GOpMalLMOHHbIE TEXHOJIOTUM [ T0MCKa, CTPYKTYypHUPOBaHUS,
VHTepripeTalyyd U TIpeJCcTaBieHHsi yuyeOHOW M HayuyHO-TIOMYJISIPHOU
MH(pOpMaLMY, TOMyYeHHOW W3 pa3/MuHbIX MUCTOUHUKOB; KPUTHYECKU
aHa/IM3UpOBaTh MoyYaeMyto HHGOpPMALMIO

10.16

[TpuBoAWTL TIPUMEpPHI BK/I3la POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-
¢U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPY’KaroIlero
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Vcrnonp30BaTh TeOpeTHUYECKHe 3HaHUS 10 (U3UKe B TOBCEJHEBHOW
YKU3HU 7151 00ecrieueHust 6e30MacHOCTH TP 00pallieHuH ¢ MprubopaMu
U TEeXHUUECKUMH YCTPOHCTBAMH, [ COXPaHEHWs 3[0POBbS U
co6JTr0/IeHHsT HOPM 9KOJIOTHUECKOT0 MOBe/IeHNsI B OKPY KAIOLIel cpefie

10.18

PaboTate B rpyIme C BBIOJHEHWEM Pa3/IMUHbIX COLIMATIbHBIX POJIeH,
IUVIaHUpOBaTh  paboTy  Tpymmbl, palMOHaAbHO  pacrpefensTh
00513aHHOCTM W TUIAHUPOBATh [eSTeIbHOCTb B HECTaHJAPTHBIX
CUTyalUsX, aJleKBaTHO OLIeHWBaTh BKJIAJ KaX[Or0 W3 y4YaCTHUKOB
TPYIIIBI B PellleHre pacCMaTprBaeMoi pobieMsl

11 K/TACC

Kop
npoBepsieMoro
pe3y/ibTara

IIpoBepsieMble npeMeTHBIE Pe3y/IbTAaThl 0CBOEHHS OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMBbI CPe/JHEro 001Iero 0opa3oBaHus

11.1

[eMoHCTpUpOBaTHL Ha TIpUMepax pojb W MecTo (U3MKU B
¢bopMHpOBaHNMY COBpeMeHHOW Hay4yHOW KapTWHbI MUpa, B Pa3BUTHU
COBPEMEHHOW TeXHUKHU U TeXHOJIOTUM, B MPAKTUUECKOU [1eATe/IbHOCTH
JItoj1el, 11e/IOCTHOCTh Y e[IMHCTBO (pM3UUeCKOol KapTUHbI MUpa




11.2

YuuThIBaTh TPaHMULbl IPUMEHEHUs] U3YUeHHbIX (PU3NUeCKUX MO/ enei:
TOUEUHbIN 3/1eKTPUYECKUN 3apsifi, sifepHasl MoJie/ib aToMa, HyK/IOHHast
Mo/iesIb aTOMHOT'0 si/ipa [PY pellieHnH (pU3MYeCcKUX 3a/ad

11.3

Pacrio3HaBaTh ¢u3nueckye siBjieHHs (MPOLeCcChl) U OOBSICHATH MX Ha
OCHOBe  3aKOHOB  3/IEKTPOJIMHAMMKM W KBaHTOBOM  (DH3WKU:
3/IeKTprUYecKasi TPOBOAMMOCTb, TeIUIOBOe, CBETOBOE, XHWMHUEeCKOe,
MarHUTHOE JNeNCTBUST  TOKaQ, B3aUMO/IeHCTBHE MarHuTOB,
9/IEKTPOMAarHUTHasi WHAYKIWs, [JelCTBHe MarHWTHOTO TIONs Ha
MPOBOAHUK C TOKOM U [IBWXKYIIUMCS 3apsifi, 3JIeKTPOMarHUTHbIE
KosebaHWsT W BOJIHBI, TPSMOJIMHEHHOe pacmpoCTpaHeHHe CBeTa,
OTpakeHWe,  TipejiomsieHue,  uHTepdepeHUus,  gudpakigus U
rosisipyu3aliusi CBeTa, JAUCIepCUsi CBeTa, (hOTO3/eKTpruuecKuil 3ddexT
(boTto3ddexT), cBeTOBOe [JaB/eHHe, BO3HWKHOBEHHE JIMHEMUaTOro
CrieKTpa aToMa BOZIOpOJila, eCTeCTBeHHass M MCKYCCTBeHHasi
Pa/IMOaKTUBHOCTh

11.4

OnuceiBaTh  M3yueHHble CBOWCTBA  BelecTBa  (3/€KTpUYECKUe,
MarHuTHbIe, OMTHYeCKHe, 3JIeKTPUUeCKYI0 MPOBOJAUMOCTb pa3/InYHbIX
cpel) U 3MeKTPOMarHWTHble siBJieHUsl (TIPOLIeCChI), HCIOJIb3Yys
¢u3nuecKkie  BeJMUMHBL:  37IeKTPUYECKUW  3apsi[, CWia  TOKa,
9JIeKTPUUeCKOe  HarpsbkeHue,  3JIeKTpUYeCKoe  CONPOTHUB/IEHUE,
pa3HoCTb moreHManoB, J/C, pabora TOKa, WMHAYKLUS MarHUTHOTO
nong, cwia Awmrepa, cuna JlopeHla, WHAYKTUBHOCTb KaTYIIKHY,
SHeprusi 3/JeKTPUYeCKOro U MarHUTHOTO TOJied, TepuoJ; U uyacToTa
KosiebaHMi B KojiebaTelbHOM KOHTYPe, 3apsifi ¥ CUjla TOKa B TIporiecce
rapMOHHUYECKUX 5JIEKTPOMarHUTHBIX KoJsiebaHuH, dokycHoe
paccTossHUe M ONTUUYeCKas CWja JIMH3bI; TIPU ONKWCAHUMU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT UCMOMb3yeMbIX BEJIUYWH, UX
o003HaueHUsT W eJUHUIIBI; YKa3blBaTb (OPMYJ/IbI, CBSI3bIBAIOIIHE
JlaHHYIO (PU3MUECKYI0 BeJIMYUHY C IPYTUMU BeJIMYMHAMU

11.5

OnwuceiBaTh U3yueHHbIe KBAHTOBBIE SIBJIEHUS U MPOLIECCHI, UCTIONb3YsI
¢du3nyeckue BeMUWHBL: CKOPOCTb 3/1eKTPOMAarHMTHBIX BOJIH, [JIMHA
BOMHBl W YaCTOTa CBeTa, JHEPrus U HUMITYJIbC (OTOHA, TEPUO[,
rojiypacriazia, SHeprusi CBsi3M aTOMHBIX siJiep; TPU OIKUCAHUU
MPaBWILHO TPAKTOBaTh (PM3UUYECKHUM CMBIC/ UCIIO/Ib3YEMbBIX BeJTUUMH,
ux 0003HaueHHsI W eAVHMLIbI; YKa3biBaThb (POPMYJIbI, CBSI3bIBAIOIIME
JlaHHYI0 (U3NUECKYI0 BeJTUUMHY C ADYTUMH BeJIMUMHAMH, BBIUKC/SATh
3HaueHHe (pU3NYeCcKOU BeTMUUHbI

11.6

AHanu3vpoBath (Y3UYecKre TIpOLleCcChl U SIBJIEHUS, UCII0/Ib3ysl
¢u3nueckue 3aKOHbI UM TpPUHLUNBL  3aKOH Owma,  3aKOHBI
1oc/ieZloBaTe/IbHOTO UM Mapajjie/lbHOT0 COeJUHEHHsI TIPOBOJHUKOB,
3akoH /Dkoyns — JleHlja, 3aKOH 371eKTPOMAarHMTHOW MHAYKLMHU, 3aKOH




NIPSIMOJIMHEMHOT0 pacrpOCTPaHeHUs! CBeTa, 3aKOHbl OTPa)KeHUsI CBeTa,
3aKOHbl  TIPEJIOMJIEHUs]  CBeTa, ypaBHeHUWe  OUWHIITeWMHa [/
doToa(pdekra, 3aKOH COXpaHeHMs] SHEpPruu, 3aKOH COXpaHeHUs
VMMITy/1bCa, 3aKOH COXpaHeHWs 3/eKTPUYecKoro 3apsiZia, 3aKOH
COXpaHeHWsi MacCoOBOro  4uciaa, mnocryaatel  bopa, 3akoH
pafiMOaKTUBHOIO pacrnaja; TMpyd 3TOM pasiuyaTh CJAOBECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero MareMaTH4eCcKoe BbIpa)keHHe U yCJ/IOBUS
(rpaHuIbl, 06/1aCTH) MPUMEHUMOCTH

11.7

OrnipeziesiATb HarpaB/ieHWe BeKTOpa WHAYKLIMM MarHUTHOTO TOJst
MPOBO/IHMKA C TOKOM, CH/Ibl AMriepa 1 cubl JlopeHLa

11.8

CTpouTh U OINHKCHIBaTH U300pakeHUWe, CO3[aBaeMoe TUIOCKHUM
3epKajioM, TOHKOU JIMH30U

11.9

BbITIOSTHATE 9KCIIePUMEHTHI TI0 UCC/IeIOBaHUI0 (PU3NUECKUX SIBIEHUN U
TIPOIIECCOB C MCTOIb30BAHMEM TIPSIMbIX U KOCBEHHBIX W3MEPEeHUH; TIpr
3ToM (opMynMpOBaTh TpobsieMy (3aauy) W TUIIOTE3y YyueOHOTO
JKCIIEpUMeHTa,  COOMpaTh  YCTaHOBKY W3  TIPE/JIOXKEHHOTO
000pyj0BaHusI, POBOIUTH OMBIT U (HOPMYJTUPOBATH BLIBOZBI

11.10

Ocy1iecTBiATh TpsiMble U KOCBEHHble U3MepeHUsi (H3UYecKUX
BeJIMYMH; TIPYA 3TOM BbIOMpPATh ONTHMAbHBIA CIIOCOO M3MepeHHs U
VICTI0/Ib30BaTh U3BECTHbIE METOZbI OL|eHKH ITOrPeLHOCTel U3MepeHui

11.11

VccnepoBaTh 3aBUCUMOCTH (PH3MYECKUX BEJIMUMH C MCII0/Ib30BaHUEM
NpsMBbIX WU3MepeHWl; TpU STOM KOHCTPYMpPOBaTb  YCTaHOBKY,
¢buKCHMpoOBaTh pe3y/bTaThbl TOAYYeHHOW 3aBUCUMOCTH (PU3MUECKUX
BeJIMYMH B BUZle Tabivi] U rpadMKoB, Zie/iaTh BBIBOJBI 110 Pe3yJibTaTaM
YCCJIe/I0BaHMUs

11.12

CoOsmogaTh mpaBuia 0Oe30MacHOTO TpyjAa TIpU  TIPOBe/leHUU
HCCeloBaHUH B paMKax ydueOHOTO 3KCIepUMeHTa, ydebHO-
UCC/IeIoBaTe/IbCKOM M TIPOEKTHOM AesTe/IbHOCTH C MCII0/Ib30BaHUEM
M3MepUTeTbHBIX YCTPOUCTB ¥ JlabopaTopHOTO 000py10BaHUS

11.13

PemiaTh pacuéTHble 3aJjaud C sIBHO 3a/laHHON (PU3MUeCKOl MOJiesblo,
UCIIONb3yst (pu3WdecKre 3aKOHbI W TIPUHLMITBI; Ha OCHOBE aHaiu3a
yCroBUSL  3ajaud  BbIOMpaTh  (PU3NYECKYI0 MOJesib,  BbIENSATh
¢dusnueckre BeMUMHBI U (POPMYJIbI, HeOOXOAMMbIe /ST e€ pelleHus],
MIPOBO/IUTh PACUYEThI U OLIeHHMBAaTh PeaJbHOCTh M0JyUYeHHOT0 3HaueHusl
(bur3ruecKoi BeJIMUMHbI

11.14

Pemars  KauecTBeHHble  3a/lauyM:  BbICTpaWBaThb  JIOTUYECKU
HelpOTHBOPEUMBYIO LIe[IOUKY PACCY’K[EeHHI C OMOpoW Ha M3yuyeHHble
3aKOHbI, 3aKOHOMEPHOCTH U (h13HYeCcKre sIBJIeHUs

11.15

Vcnonb3oBaTh TIpM  pellleHWd yueOHbIX 3ajjau  COBpeMeHHbIe
VH(OpMaLMOHHbIE TEXHOJIOTUM [JJid T0MCKa, CTPYKTYypHUpOBaHUS,
VHTEePIIPeTALMH U TIpeJCcTaB/ieHus y4yeOHOM W HAy4YHO-TIOMYJ/ISIPHOM




MH(pOpMaLMY, TOMyYeHHOW W3 pa3/MuHbIX MUCTOUHUKOB; KPUTHYECKU
aHa/IM3MPOBAaTh M0JIyyaeMyr UH(POPMaLUIo

11.16

OOBSICHATh TPUHLIMIIBI AEeWCTBUS MAaIllMH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3/iuyaTh YCJIOBUS WX 0€30MacHOro WCIOJIb30BaHUs B
TOBCeIHEBHOM »KU3HU

11.17

[IpuBOAWTE TIpHMMepBI BK/IaJa POCCHUHCKUX W 3apyOe)KHbIX YUEHBIX-
(GU3UKOB B pa3BUTHe HayKH, B 00BSICHEHHE TPOLIECCOB OKPY>KakoIIIero
MUPa, B pa3BUTHe TEXHUKU U TeXHOJIOTHM

11.18

Wcronb30BaTh TeopeTHUecKue 3HAHUS 10 (U3MKe B TOBCEIHEBHOM
YKU3HM /17151 o0ecrieueHrst 6€30MmacHOCTH Tipy obpaiijeHn ¢ mprubopamu
Y TeXHHUeCKUMH YCTPOMCTBaMH, [ COXPaHeHUs 3[0POBbS H
cobmoieHNst HOPM 9KO0JIOTHUeCKOTro TIOBeJieHHsI B OKpYsKarolieli cpefie

11.19

PaboTath B TpyIiNe C BBIMIOJTHEHHWEM Pa3/MUHBIX COLMATIbHBIX POJel,
IUIaHUpPOBaTh ~ paboOTy  TPyNmbl,  paljMOHA/bHO  pacIpejessTh
00s13aHHOCTM U TUIAHWPOBAaTh  [IeSITeIbHOCTh B HECTaH/apPTHBIX
CUTyallsIX, aZleKBaTHO OL|eHWBaTb BK/QJ, KaXX[Or0 W3 Y4YaCTHUKOB
TPYIIIBI B pellieHre pacCMaTpHUBaeMol MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTBI COAEP)XKAHUSA

10 K/TACC
Kopg
aspen Kop nposepsiemoro IIpoBepsiemble 3/1eMeHTHI CO/lepPKaHUA
g 3/1IeMeHTa

OU3NKA N METO/ bl HAYUYHOI'O IIO3HAHUA

1.1

du3uka — Hayka o0 T1ipupoge. HayuHble
MeTO/Ibl TI03HaHHWsI OKpYysKarolero mvpa. Posb
3KCIlepUMeHTa U Teopud B IIpoLecce

IMMO3HaHH4A IMPUPOALI. BKCHepI/IMEHT B CI)I/IBI/IKE

1.2

MogenupoBanve (M3UYECKUX SIBIEHUN WU
niporieccoB. Hayunble runoressl. @usnyeckue
3aKOHbl U Teopuu. ['paHMLIbl PUMEHUMOCTU
¢usnyecknx 3aKOHOB. [TpyHLIMD
cooTBeTcTBUsl. Polb M MecTo (U3MKM B
(¢bopMUpOBaHUM ~ COBPEMEHHOM  HayuyHOMU
KapTHHbI MHpa, B NIPaKTUYeCKOU

JlesITeIbHOCTH JTFO/Ie

MEXAHUKA

2.1

KNMHEMATHUKA

2.1.1

Mexanuyeckoe ABwkKeHHe. OTHOCUTE/IbHOCTh
MeXaHW4eCcKoro ABrkeHust. CucTemMa OTCYéTa.

Tpaekropus

2.1.2

[MepemeliieHre, CKOPOCTh (CpefHsisi CKOPOCTH,
MTHOBEHHasi  CKOPOCTb) M YCKOpeHue
MaTepuaJbHONW TOUKM, WX TIPOEKIMA Ha OCH
CHUCTEMbI KOOp/MHAT. CrnoxxeHue

riepeMelLeHUI U C/I0’KeHHe CKOpoCTel

2.1.3

PaBHOMepHOe u PaBHOYCKOpeHHOe
TpSIMOTTUHEHOe JIBIDKEHHe. I'paduku
3aBUCUMOCTH KOOpD/IMHAT, CKOpOCTH,
yCKOpeHwus, My TH U riepeMerLeHUsI

MaTepHuabHON TOUKU OT BpeMeH!

2.1.4

CBobogaHOe mazieHne. Y cKopeHre cBOOOHOTO




nafieHust

2.1.5

KpuBosmHeliHoe JBWKeHHe. PaBHOMepHOe
JBUKEeHUe MarepuaabHOU TOYKHU o
OKDY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHeWHast
CKOpOCTb. [Tepuop U yacrorTa.

LleHTpOCTpEMUTE/TBHOE YCKOPEHHe

2.1.6

TexHuueckre  yCTpOWCTBa: CHJOMETD,
[BYDKEHUE CHapsi/loB, LielHble M peMeHHble

nepesiaun

2.1.7

[TpakTHueckue paboThI. M3mepeHue
MI'HOBEHHOU CKOPOCTH. Wccnenosanue
COOTHOLLIEHUS] MeXy MyTSIMHU, MPOWJeHHbIMU
TeJIOM  3a  [OC/Ie[0BaTe/lbHble  paBHBIE
TIPOMEXYTKU BpeMeHH IIPU PaBHOYCKOPEHHOM
JBWKEHWU C HauyaJbHOM CKOPOCTBIO, PaBHOU
Hy/m0. M3yyeHre [BWKeHUS LIapHvKa B BA3KOU
JKUAKOCTA.  V3yueHwe  JBWXKeHUs  Tea,

OpOIIeHHOTO TOPHU30HTATBHO

2.2

TVHAMUKA

2.2.1

[TpyHIMnO OTHOCUTE/IbHOCTH Ianunes.
[TepBbii 3akoH HbloTOHA. VHepiuanbHbIe

CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpyHLMNO Cyrieprio3uuu

CHUJI

2.2.3

Btopoii 3akoH HbloTOHa 151 MaTepua/ibHON
TOUKA B WHEpIUATbHONW CHCTeMe OTCYETa
(UCO). Tperuit 3akoH HproToHa A/

MaTepHa/IbHBIX TOUEK

2.2.4

3aKoH BCEMHUPHOI'O TATOTEHMUA. Cuna TsoKeCTH.

ITepBasi KocMuueckasi CKopocTb. Bec Tesa

2.2.5

Cwuna ynipyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuma TpeHUS
CKOJIbXKeHHSI UM CWia TpeHusi  TIOKOsl.
Kosdduiment tpenusi. Cuna conpoTUB/IEHUS

IpyU ABW>KEHHHU TeJjla B )KUAKOCTU WJIM Ira3e

2.2.7

[ToctynaTenbHOe U BpalllaTenbHOEe ABWXKEHHE

abCoJIF0THO TBép,E[Ol"O Teaa




2.2.8

MOMeHT CU/ibl OTHOCUTE/IBHO OCH BpallieHUs.
IIneyo cunbl. YcioBus paBHOBeCHSI TBEPAOIO
Tesna B ICO

2.2.9

TexHuueckue YCTpOﬁCTBai IMOAIIHITHHUKH,

ABVOKEeHHE NCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[TpakTtyeckue paboThl. V3yueHue ABVKEHUS
Opycka T0 HAaKJIOHHOW TJIOCKOCTU TIOJ
JIeNICTBUEeM HeCKONbKux cun. VccnenoBaHue
3aBUCMMOCTH CWJI YIPYTOCTH, BO3HHUKAOLIUX
B JedbopMUpyeMOil TpyXUHe U Pe3rHOBOM
obpa3lle, OT BeJIMUMHBI UX Jedopmalu.
VccnenoBanue ycroBUl paBHOBECUS TBEPZOTO

Tesa, UMeEIOLero 0Ch BpallleHusI

2.3

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

I/IMHyJ'IbC MaTepHaﬂbHOﬁ TOUKH, CHUCTEMBI
MaTepHa/IbHBIX TOYEK. I/IMHYJ'IBC CHU/IbI H

HN3MeEHEeHHEe UMITYJ/IbCad TeJjld

2.3.2

3akoH coxpaHeHuss umnynaeca B HCO.

PeakTnBHOE JBUKEHUE

2.3.3

Pabora cuJibl

2.3.4

MOIIHOCTh CHJIBI

2.3.5

Kunetnueckast SHeprus MaTepHaﬂbHOﬁ TOUKH.

TeopeMa 0 KUHETUUECKOW SHEPTUU

2.3.6

[ToreHimanbHasgs 3Heprus. [loTeHuManbHas
SHeprus yrpyro nedbopmMupoBaHHOM
npyxuHbl. [loTeHManbHast >SHeprusi Tesa

BOJIM3Y TIOBEPXHOCTH 3eMJTH

2.3.7

HOTEHL[I/I{:U'ILHLIG M HeIloTeHLIKMa/IbHbI€ CHJIBI.
Ces3b pa6OTBI HEeIoTeHHa/IbHbIX CHJI C
H3MeHeHHneM MeXaHUUeCKOM SHepruu
CHCTEeMBbI TeJI. 3aKoH COXpPaHEHUA

MeXaHWYeCKOU SHepruv

2.3.8

Ynpyrue v HeyTnpyrve CTOJIKHOBEeHHsI

2.3.9

TexHUUYecKre yCTPOMCTBA: [BW)KEHHE paker,

BOJIOMET, KOTep, MPY>KWHHBINA MTACTOJIET

2.3.10

[Mpaktuyeckue paboTel. V3ydyeHue CBs3H

CKODOCTeH Tel TpU HEYNpYroM  yzape.




UccnepoBanne cBs3u  paboTel  CUIBI  C

M3MeHeHreM MeXaHnueCKOU SHEePTrru TeJjia

MOJIEKYJIAPHAA ®U3NKA 1 TEPMOJVNHAMUKA

3.1

OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOW TEOPUM

3.1.1

OcCHOBHbIe TI0JIOXKEeHUSI MOJIEKYJISIPHO-
KWHEeTUUYeCKOU TeOpUH. bpoyHoBckoe
ABwkenue. [uddysus. Xapakrep JBWKeHUs U

B3aHMOAeﬁCTBHH YaCTHlL] BeleCTBa

3.1.2

Mogenu CTpoeHUsi Ta30B, JKUAKOCTeH U
TBED/IBIX Te/T U 00bSICHEHHe CBOMCTB BellleCTBa

Ha OCHOBE 3TUX MO/jie/iel

3.1.3

Macca MOJIEKYJI. KomuuecTBO BeleCTBa.

ITocrosiHHast ABorazpo

3.1.4

TermoBoe paBHOBecue. Temmepatrypa u eé

usMepenue. I1Ikana Temmneparyp Lienscus

3.1.5

Mogens  upeanbHoro rasa.  OcHOBHoe
ypaBHeHUe MOJIEKY/IIPHO-KMHeTUUeCKOU

T€OpUH Nea/ibHOr'o Ia3d

3.1.6

AbcomoTHasi TeMriepaTypa Kak Mepa CpefiHei
KUHETUUYECKOW SHEPrUr TETJIOBOTO JBW)KEHHSI

vactuy rasa. [kana temmneparyp KesbBrHa

3.1.7

YpaBHenve Knaneiipona — MeHzeneeBa.

3akoH /lanbTOHa

3.1.8

['a3o0BbIe 3ak0HBI. M301IpOLIeCCHl B UAEaTbHOM
rase C IMOCTOSIHHBIM KOJIMYECTBOM BellleCTBa:

M30TepMa, U30X0pa, u3obapa

3.1.9

TexHuueckre  yCTpOMCTBa: TEePMOMETD,

bapomeTp

3.1.10

[MpakTtryeckue paboThl. M3MepeHHe MacChl
BO3/lyXa B KJIaCCHOM KOMHare. VccnegoBaHue
3aBUCUMOCTH MeXy rapameTpaMy COCTOSTHUS

pa3pe>KeHHOro rasa

3.2

OCHOBbI TEPMOJAMHAMUWKA

3.2.1

TepmoguHamuueckass cucreMa. BHyTpeHHss
5Heprusi TepMOAWHAMUYECKOU CUCTEMBl U

Croco0ObI eé U3MeHeHUs

3.2.2

KosinyecTBo TersioTel U pabota. BHyTpeHHsIs




3Heprusa OAHOATOMHOI'O MAead/IbHOT'O I'd3a

3.2.3

Bugel Terionepefauu: TemIONPOBOJHOCTb,
KOHBeKLIYs, u3nydeHue. TerioéMKOCTh Tea.
YpenbHasi Tenno08MKOCTh BeljecTBa. Pacuér

KOJIM4YeCTBa TeIJIOThI IIPU Tervioriepeaayde

3.2.4

[TepBbIii 3aKOH TepMOIMHaMUKU. [IprMeHeHHe
TepBOro 3aKOHa TepPMOJIVHAMUKU K
usonpoueccam. ['paduueckasi MHTepripeTaLys

paboTsI raza

3.2.5

TerioBble MalllMHbL. [IpUHIUITBI  AeMCTBUS
TeTUIOBBIX MallvH. [IpeoOpa3oBaHusl YHEPTUU
B TeIUVIOBbIX  MamMHax. Ko3dduimeHt
nonesHoro fevictBus  (ganee —  KIII)

Teru10BoM MatvHel. [ukn KapHo u ero KIT/I

3.2.6

Bropoii 3aKOH TepMO/IMHAMUKHU.
HeobpatumMocTh  TIpOLlecCOB B MpHUpO/e.
TerioBbie JIBUTATeJIH. OKosioruyeckye

HPOGJIGMBI TEIUVIO3HEPreTUKU

3.2.7

TexHuueckue yCTpOICTBa: JiBUraTe/b
BHYTPEHHEr 0 CropaHus, ObITOBOI

XOJIOAWILHUK, KOHAUITMOHED

3.2.8

[TpakTryeckue paboThl. Vi3MepeHue y/enbHOM

TeIJIOEMKOCTHU

3.3

ATPEI'ATHBIE COCTOAHMSA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

[Tapoobpa3oBaHue 1 KoHeHcalus. VicrapeHue

331 u KUTIEeHUe. Y nenbHas TeryioTa
o napoo6pa3oBaHus. 3aBUCHMOCTb TeMIlepaTyphl
KUITeHUS OT JlaBJIeHus]
3.3 Ab6comoTHasi M OTHOCHUTe/bHAs BIa)KHOCTh
o BO3/yxa. HachbleHHsIi rap
TBéppoe TeJIo. Kpucrannmueckue v
333 amopgHble Tesa. AHH30TPOIUSl CBOMCTB
o KPHUCTaJI/IOB. Kupkue KPUCTaIbI.
CoBpemeHHbIe MaTepUasbl
334 [InaBneHve u KpuUCTa/uM3aLys. YJe/bHast
o TeruioTa TviaBienus. CybmimMariust
3.3.5 YpaBHeHHe TeryioBoro banaHca




3.3.6

TexHWueckre yCTPOWCTBa: TMIPOMeTP H
NICUXPOMETP,  KaJOpuUMeTp,  TeXHOJIOTMU
TI0JIy4YeHHsI COBPEMEHHBIX MaTepuasoB, B TOM

UKCJ/ie HaHOMAaTepHalloB, 1 HAHOTEXHOJ/IOTHU

3.3.7

[TpakTHueckue paboTHI. M3mepeHue

BJI&’)KHOCTH BO31yXd

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnekTpr3aLys Tesl. JIeKTpUJYeCcKuk 3apsz. [lsa

BH/Ia 5/IEKTPUUECKUX 3apsi/IOB

4.1.2

HpOBO,I[HI/IKI/I , AWDJIEKTPUKHU u

TOJIyTIPOBOJHUKHU

4.1.3

3aKOH COXpaHeHHUsI 3/IeKTPHUUECKOro 3apsizia

4.1.4

B3aumogeiicTBre 3apsioB. 3akoH KysoHa

4.1.5

DJIeKTpuyeckKoe roJie. Harnpsk€HHOCTD
3/1IeKTPUYECKOro TI0JIS. [TpuHLMn
cynepnosuimu.  JIMHMM  HaNpPsKEHHOCTU

3JIEKTPHUYECKOI'O IMOJIA

4.1.6

Pabota cH  37€KTPOCTaTHUECKOTO  TIOJSL.

HOTEHL[I/IEU]. Pa3HocTth IMOTeHLKa/I0B

4.1.7

HDOBO,ZLHI/IKI/I N OU3JIEKTPUKKW B IIOCTOAHHOM
3JIEKTPHUYECKOM rmoJie. ,Z[I/IE)J'IEKTPI/I‘JECK&[H

IMMPOHULIA€MOCTb

4.1.8

OJIEKTPOEMKOCTb. Konpencarop.
ONIEeKTPOEMKOCTb  TVIOCKOTO  KOHZEeHCcaTopa.

OHeprus 3aps’KeHHOTO KOHZIeHCaTopa

4.1.9

TexHuueckre  yCTpOMCTBA:  3JI€KTPOCKOTI,
3/IEKTPOMETP, 3/€KTpPOCTaTUYeCcKasl 3allluTa,
3a3emJieHHe 3JIeKTPONpHUOOpOB, KOH/EHCATOop,

KCEepOKC, CTPYWHBIU ITPUHTEP

4.1.10

ITpakTueckue paboThL. N3mepenue

3/IEKTPOEMKOCTH KOH/[eHCaTopa

4.2

ITOCTOSAHHEIN SJIEKTPUUYECKU TOK. TOKU B PA3JIMUHBIX

CPEJIAX

4.2.1

YcioBusi  CyllleCTBOBaHUSI  TOCTOSIHHOTO

3/IEKTPUYECKOro Toka. MicTtounnku Toka. Cusa




ToKa. [I0CTOSIHHEBINA TOK

4.2.2

Hanpspkenue. 3akoH Oma /151 ydyacTKa Liernu

4.2.3

OJIEKTPUYECKOe COIpPOTHBI/IeHUe. Y Je/bHoe

COIMpPOTHBJ/IEHHE BelljeCTBa

4.2.4

HOCJIE,Z[OBBTEJIBHOE, Mapa’siyie/;ibHOE,

CMeIIaHHOe CoOeJMHEeHKE ITPOBOAHHUKOB

4.2.5

Pabora snekTprueckoro Toka. 3akoH [KoyJist
— JleHna

4.2.6

MOH_IHOCTB JJIEKTPHUYECKOT'O TOKd

4.2.7

3/MeKTpo/BWXKylllas cuna (ganee — IDC) u
BHYTpPEHHee COMpPOTHBJ/IEHHe UCTOYHMKA TOKaA.
3akoH Owma i T10/MHOW  (3aMKHYTOM)

3/1eKTpUYecKoi Lernu. KopoTkoe 3aMblKaHue

4.2.8

OneKTpoHHast MPOBOJUMOCTh TBEP/bIX
METa/l/IOB.  3aBUCUMOCTb  CONPOTUBJIEHHUS
MeTas/IoB oT TeMIepaTyphl.

CBepxnpoBoAUMOCTb

4.2.9

OnekTpuueckuii TOK B BakyyMme. CBoiicTBa

3JIGKTPOHHBIX ITyUKOB

4.2.10

[MonynpoBogHuk. CoOCTBEHHAsI ¥ TIPUMeECHast
MPOBOJMMOCTh T0/yIPOBOAHUKOB. CBOMCTBa

p-n niepexofa. [TomynpoBofHUKOBBIE TIPHUOOPHI

4.2.11

ONeKTpUuecKuit  TOK B 3JIeKTPOJIUTaX.
OnekTponuTHyecKas JMCCoLMaLus.

OJIEKTPOJIU3

4.2.12

ONeKTpUYeCKrr TOK B rasax.
CamMocTosATeNbHBIE U HeCcamMOCTOSTe/IbHBIN
pa3psia. Pa3nivuHbie TUIBI CAMOCTOSATENHHOTO

paspsigza. Monnus. [1na3ma

4.2.13

TexHuueckre  yCTpPOWCTBa: ammnepMeTp,
BOJIbTMETP, peocTaT, HWCTOUHUKU  TOKa,
3/1IeKTpOHAarpeBare/ibHble TipruOOpHI,
3/1eKTPOOCBETUTE/IbHbIE TIPUOOPBI, TEPMOMETD
COTIPOTHBJIEHUS], BaKyyMHbBIN JMOZ,
TePMHUCTOPbI v ¢oTopesucTopsl,

T0JyTIPOBO/IHMKOBBLIH /1UO0/I, Ta/IbBaHHKA

4.2.14

IIpakTHueckue paboTHI. N3yyenue




CMeIlIaHHOT'O COeJUHEeHUs] pe3UCTOPOB.
N3mepenne 3S/IC UCTOUHUKA TOKa U e€ro
BHYTPEHHero ComnpoTuBieHus. HabmopeHue

3JIeKTPO/H3a

11 K/TACC
Kop
aspgen Kopnposepsiemoro IIpoBepsiemMble 3/1eMeHTbI COAeP)KaHUA
g J/ieMeHTa
4 DJIEKTPOANMHAMUKA
4.3 MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAA NHAYKUUA

4.3.1

ITocTosiHHBIE MarHUThL. B3aumopericTBue

ITOCTOAHHBIX MarHUTOB

4.3.2

MarnuTtHoe TmoJsie. BekTop MarHUTHOU
vHAYKOuK.  [IpyHOMN  Ccyrneprio3unuu.
JIuHUKM MarHuTHOM uWHAYKUuU. KapTuHa
JIMVHUWA  MarHUTHOW  WHAYKLUU  TOJIS

IOCTOAHHBIX MdI'HUTOB

4.3.3

MarHuTHoe T[ojie MPOBOJHHKA C TOKOM.
KapTuHa JUHUM MOAS JUHHOTO TIPSIMOT0
TIPOBOZIHMKA W 3aMKHYTOr'O KOJIbI|EBOTO
NPOBO/JJHUKA, KATyIIKXU C TOKOM. OIbIT
Opcrena. B3anmMozeiicTBre POBOJHUKOB C

TOKOM

4.3.4

Cuna Amriepa, eé MOAyJIb U HarlpaBJ/ieHUe

4.3.5

Cuna JlopeHliia, eé MOZY/b U HarpaB/ieHUe.
[BwKeHWe  3apsHKEHHOM — YacTUIBl B
OZHOPOJHOM MarHMTHOM Tmosie. Paborta

cuiibl JlopeHLia

4.3.6

SIBneHUe 3/1eKTPOMarHUTHOM UHAYKLIMN

4.3.7

IToTok BEKTOp4a MarHUTHOM WHAYKIWH

4.3.8

O/1C uHAYKUMU. 3aKOH 3JIeKTPOMarHUTHOM

vHAyKOouu Papajes

4.3.9

BuxpeBoe snektpuueckoe mnosie. IC

WHAYKIIMKM B TIPOBOJHUWKeE, OBWXYILIEMCA

MOCTYMATe/JbHO B OIHOPOTHOM MarHUTHOM




mnoJie

4.3.10 [TpaBusno JleHija
. NHAyKTUBHOCTB. fIB/IeHHe CaMOMHIYKLIMU.
o SIIC caMOMHAYKLMH
OHepruss MarHUTHOTO TMOJig KaTYLIKU C
4.3.12
TOKOM
4.3.13 OJIEKTPOMarHUuTHOe 110J1e
TexHUUYecKre  YCTPOWCTBA:  IOCTOSIHHbIE
MarHuThl, 3/1eKTPOMAarHuThl,
4.3.14
371eKTPO/IBUraTe b, YCKOpUTEeN
3/1eMeHTapHbIX YaCTHL], UHAYKL[MOHHA [1eYb
ITpakTnueckue paboThL. N3yyenue
MarHUTHOTO TIO/S1 KaTyLIKA C TOKOM.
4.3.15 WccnepnoBanue  JIeMCTBUS  MOCTOSTHHOTO

MdrH1iTd Ha PdMKY C TOKOM. I/ICCJ'IE,Z[OBEIHI/IE

sSBJIEHUA BHEKTPOMaFHHTHOﬁ WHAYKIUH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE 1 SJIEKTPOMAT'HUTHBIE KOJIEBAHIA

5.1.1

KonebarenbHasi  cucrema.  CBoOo/HBIE
Kosiebanust. ['apMoHMuecKue KosiebaHusl.
[Teproa, uacToTa, aMIUIMTYZa | dasa

KoJ1e0aHui

5.1.2

[Ipy>kKvHHBI MasiTHUK. MaTemaTuuecKui

MasATHUK

5.1.3

YpaBHeHHe TrapMOHHUYECKUX KojeOaHHH.
Kunemarnueckoe 1%} AUHaMu4ecKoe

onucaHue KojaedaTeIbHOIo JABH>)KeHHA

5.1.4

[TpeBparijeHue SHepruu npu
rapMOHMUECKUX  KojebaHUsIX. CBsi3b
aMIVIATY bl KosiebaHuH HCXOJIHOM
Be/IMUMHBI C aMIUIMTYJaMU KojieOaHui eé

CKOPOCTH ¥ yCKOPEeHHUS

5.1.5

KonebartenbHbiii  KOHTYp.  CB0OOAHBIE
3/IEKTPOMarHUTHbIE KoJsiebaHus B
ulealbHOM  KoyiebaTeslbHOM — KOHTYpe.

Amnanorus MeXay MEXdHUYEeCKMMHU U

3JIEKTPOMArHMTHBIMH K0J1IeOaHUSIMU.




®opmyna TomcoHa

5.1.6

3aKOH COXpaHeHHsl SHepruu B HUjearbHOM

KosebaTe/lbHOM KOHTYpe

5.1.7

BeIHy)K/IeHHbIe MeXaHU4YeCcKre KomeOaHusl.
Pe3onanc. Pe3onancHas KpuBasl.
BbIHYX/]eHHbIe 5/IeKTPOMarHUTHbIe

Kos1ebaHus.

5.1.8

[TepemenHbiii  TOoK.  CHUHyCOMZA/IbHbBIN

HEPEMEHHblﬁ TOK.

5.1.9

Mo1HoCTb repeMeHHOr 0 TOKa.
AMIIMTYZIHOE U [eHCTBYIOLee 3HaueHue

CHWJIbl TOKd W HaIIps>KeHUA

5.1.10

Tpancgopmarop. [IpousBojcTBO, nepesaua
U 1motpebsieHHe 3/1eKTPUUYECKOW SHEpPIuu.
OKOJIOrMueCcKre PUCKM TPU MPOU3BOJCTBE
3JIeKTPUYeCKON SHEepruM. Kynbtypa
VICTI0/Ib30BaHUsI 3/1IeKTPO3HEPrUU B

TOBCeIHEBHOM »KU3HU

5.1.11

TexHUueckue yCTpOMCTBa: ceiicmorpad,
3/1eKTpHUUYeCKH 3BOHOK, JIUHUH

JJIEKTpoIrepega4d

5.1.12

[TpakTrueckue paboTel. VccienoBaHue
3aBHICUMOCTH TI€pHOZia MasibIX KoJieOaHWiA
rpy3a Ha HUTH OT JJIMHbI HUTH W MacChl
rpy3a. VicciiejoBaHHe TlepeMeHHOr0 TOKa B
e W3 T0C/IeJOBaTeIbHO COeQMHEHHBIX

KOH/IeHCaTopa, KaTYIIKUA U pe3rucTopa

5.2

MEXAHNUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnueckue BOJIHBI, yCJI0BUS
pacnpocrtpaHenusi. Ilepuog.  CkKopocTh
521 pacrpocTpaHeHusi W [JjIMHAa  BOJIHBI.
[ToniepeyHble U MPO/0/IbHBIE BOTHbI
Vnutepdepeniyss U Audpaxyus
022 MeXaHHUYeCKUX BOJIH
3BykK. CKopocTh 3ByKa. ['pOMKOCTB 3ByKa.
023 Bricora ToHa. Tembp 3ByKa
5.2.4 OJIGKTPOMAarHuTHble  BOJIHBL. Y CJIOBUS




V3/Iy4YeHUs]  JJIKTPOMArHUTHBIX  BOJIH.
Bsanmnas opueHrtanus BekTtopos E, B u v

B QHEKTPOMaFHI/ITHOﬁ BOJIHE B BdAKyyMe

5.2.5

CBoiicTBa  5/IEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TpeJIOM/IeHHe, MOJIsIpU3aLus,
mudpakuus, uHTepgepeHuys. CKOpPOCTb

3JIEKTPOMATrHUTHBIX BOJIH

5.2.6

[MTkana 3/1IeKTPOMAarHUTHBIX BOJIH.
[IpyMeHeHre 3/1eKTPOMAarHUTHBIX BOJIH B

TeXHUKE U OBITY

5.2.7

[IpyHLUIIBI paguOCBsI3U U TeNeBUEHUSI.
Paguonokarusi. O/IeKTpOMarHUTHOe

3arpsi3HeHHe OKPY’Karolle Cpe/ibl

5.2.8

TexHUUecKue YCTPOMCTBA: MYy3bIKa/lbHble
WHCTPYMEHTHI, yJIbTpa3ByKoBast
JUarHOCTMKa B TeXHWKe W MeJulVHe,
pajap,  pajuONpUEMHUK,  TeeBU30D,

aHTeHHa, TesieoH, CBU-neub

5.3

OIITNKA

5.3.1

[IpsimonyiHeliHOe pacrpoCTpaHeHHe CBeTa

B O/IHOPO/IHOM cpepie. JIyu cBeTa

5.3.2

OtpakeHre cBeTa. 3aKOHBI OTPa’KeHUs
ceta. [TocTpoeHue n300paykeHH B TUIOCKOM

3epKasie

5.3.3

HPEJ'IOMJ'IEHI/IE cBeTa. 3aKOHBI Tpejom/ieHus
CBeTa. AOGCOMOTHBIN I10Ka3aTe/b

TIpeJIOMJIEHHST

5.3.4

[TomHoe BHyTpeHHee OTpayKeHue.
ITpenenbHBIN yros MOJHOTO BHYTPEHHEro

OTpa’KeHHsI

5.3.5

Hucniepcuss  cBera. CroXKHBIA — COCTaB

6enoro ceeta. LIget

5.3.6

Cobuparoliiie U paccedBarolliie JUH3bI.
ToHkasg nuH3a. POKyCHOe pacCTOsTHhe U
ONTHUUECKasi  CWia  TOHKOW  JIMH3BL
[TocTpoeHre n300paykeHUI B COOMPAIOIIUX

W pdCCeMBaOIMX  JIMH3dX. q)OpMYJIa




TOHKOH JIMH3bL. YBe/MUeHHe, /aBaeMoe

JIMH30U

5.3.7

Hpe,qeﬂbl IMPpUMEHUMOCTH FEOMETPI/I‘JECKOP'I

OIITUKH

5.3.8

Wntepdepentiss  cBeta.  KorepeHTHble
VCTOYHUKHU. YcnoBus HabsroieHust
MaKCHMYyMOB u MUHUMYMOB B
VHTep(depeHIIMOHHON KapTUHe OT [BYX

CI/IH(baE}HI::IX KOrepeHTHbIX HCTOYHHKOB

5.3.9

Oudpakumss  cBerta.  dudpakuyroHHas
periéTka. YcyioBue HaOJIIOZeHUs TIaBHBIX

MaKCHUMYMOB pnu najieHnnu
MOHOXPOMAaTH4YeCKOI'o CBeTa Ha

JU(PPaKLMOHHYIO PeIETKY

5.3.10

ITonsipu3saiys ceBeta

5.3.11

TexHUueckue YyCTpPONCTBA: OUKH, JIyTa,
¢doroanmnapar, TPOEKLMOHHBIA ammnapar,
MUKPOCKOTI, TeJIeCKorl, BOJIOKOHHasI
OITHKa, IvQpakLMOHHas peléTKa,

TIOJISIPOU /]

5.3.12

[TpakTryeckue paboThI. N3mepenue
TroKasatesisi rpejomsieHus. ccienosaHve
CBOMCTB  u300pakeHWid B JIMH3aX.

HabmtoeHue gucriepcuu cBeta

BJIEMEHTHI CIIEITMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

6.1

'paHuLbl NPUMEHUMOCTH  K/IaCCUYeCKOU
MeXaHHUKH. [Toctynarel TeOpUHn
OTHOCHUTE/IbHOCTHU: VIHBapUaHTHOCTH
MOyl CKOPOCTU CBeTa B BakyyMe,

MIPUHLIAIT OTHOCUTE/IbHOCTH DUHILTeHa

6.2

OTHOCUTE/IBHOCTh OJJHOBPEMEHHOCTH.
3aMejjieHMe BpeMeHUM U  COKpallleHue

JUTUHBI

6.3

OHeprusi ¥ UMITYJIbC CBOOOHOM YaCTULIBI

6.4

CBsi3b MacCbl C 3Heprved W HMITY/JIbCOM
cBOOOMHOM UaCTHIBl. JHEPrusi TOKOs

CBOOO/JHOM YaCTHIIBI




KBAHTOBASA ®U3NKA

7.1

BJIEMEHTHEI KBAHTOBOW OIITUKA

7.1.1

®otoHbl. PopmyJia [11aHKa CBSI3U SHEPrUn
¢oToHa C ero uacToTod. OHeprus u

UMIybC (HOTOHA

7.1.2

OTKpbITHe U uccienoBaHue GoTosddexTa.

OnbITHI AT. CToseToBa. 3aKOHBI

dboTosrddekra

7.1.3

YpaBHeHue OVHILTEeNHA ISt

dboTtosrddekra. «Kpachas rpaHULia»

doTorddekra

7.1.4

Haenenue ceeta. OnbiTel I1.H. JlebeneBa

7.1.5

XUMHYeCKoe JIelCTBHe CBeTa

7.1.6

TexHuueckue yCTpOMCTBA: (HOTO3/I€MEHT,
(doTogaTuuK, COJTHeYHast Oarapes,

CBETO/INO[,

7.2

CTPOEHME ATOMA

7.2.1

Mogens aroMa ToMcoHa. ONBITHI
Pe3epdopja no ucciefjoBaHNI0 CTPOEHUS

dToMd. HJIaHETapHaH MOJeJ/ib aTOMa

7.2.2

IToctynatel Bbopa. N3nyuenuve u
NorJIoljeHre  (DOTOHOB MpH  Iepexoje
aToMa C OJHOIO YpOBHS JHepruud Ha
Apyrou. Buzbl criektpoB. CrieKTp ypoBHeH

SHepPruuv atomMa BOA4OpO/Jd

7.2.3

BonHoBBIe cBolicTBa yacTuil. BomnHbl ge
Bpoiins. KopnyckynsipHo-BO/THOBO#
nyamusM.  [udpakiuysi 3/1eKTPOHOB  Ha

KpHCTasIax

7.2.4

CrioHTaHHOe U BBIHY>XJ€HHOE H3/TyUeHUE.

YCTpOICTBO M NPUHIMIT pabOTHI J1a3epa

7.2.5

TexHUYeCcKue YCTPOMCTBA: CIEKTPa/JIbHbINA
aHanu3 (CIeKTPOCKOI), ja3ep, KBAaHTOBbIN

KOMITbIOTEp

7.2.6

[Tpaktuueckue  pabortel.  Habmogenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A0PO




7.3.1

MeToapl HaOMOAEHUs U pPeruCTparvu

3JIEMEHTAPHBIX UdCTHIL]

7.3.2

OTKpbITHE  paZMOAaKTUBHOCTU.  OMbITHI
Pesepdopzra mo ompefeneHur0  cocTaBa
pajuoakTUBHOrO u3nyueHusi. CBolicTBa
anbda-, 6eta-, raMmMa-u3nydyeHus. BiusiHue

PaJHOaKTMBHOCTHU Ha >KMBbI€ OPraHU3MbI

7.3.3

OTKpeITHEe  TMPOTOHAa U HEUTpOHa.
Hyknonnass mopens simpa ['elizeHbepra —
ViBaHeHKo. 3apsf sipa. MaccoBoe 4uC/IO
szpa. 3ororbl

7.3.4

Anbda-pacriag,. ONeKTPOHHbBIN u
MO3WUTPOHHBIN  Oera-pacmaz.  'amma-
u3ydeHue. 3aKOH  pa/In0AKTHBHOTO

pacrazia

7.3.5

BHepFI/IH CBA3U HYKJ/IOHOB B daape.

SAnepHble cuibl. ledeKT Macch! spa

7.3.6

SlnepHble peakiuu. [leneHWe U CHUHTe3

Anep

7.3.7

AnepHbii peaxrop. TepmosiiepHbIi
cuHTe3. [IpobseMbl U TEPCHIEKTHBBI
SlePHOM  SHEpreTHKU. OJKOJIOTUYeCKHue

acreKThl s1ePHOU SHepreTUKU

7.3.8

OneMeHTapHble  4YacTUlbl.  OTKpbITHE
MO3UTPOHa. dyHJameHTaIbHbIe

B3aMO/IeCTBUS

7.3.9

TexHuuecKue  yCTPOWCTBA:  JI03UMETP,
Kamepa BuibCcoHa, sepHBIA  peakTop,

atomHas bomba

7.3.10

ITpaktuueckue pabotel. VccremoBaHue
TPEKOB YacTuI] (mo T'OTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPODPU3NKUN

8.1

Bug 3Bé3gHoro HebGa. Co3Be3qusi, spKue

3Bé3/:[bl, I[JIaHETBI, KX BUAMMOE IBM)KEHHE

8.2

CosHeuHas cucrema. IlnaHeTsl 3eMHOHI




I'pYyIIIIbI. I1naHeThbI-rUraHThI nu Hnx
CITyTHUKH, KdPJ/IMKOBbIE€ IIJIAHETHI. Mansle

Tesia Co/THeYHON CUCTEMBI

8.3

Connuie, ¢otochepa u  arMmocdepa.

Co/tHeyHas aKTUBHOCTD

8.4

Ucrounuk sHeprur CosHIlA U 3BE3]

8.5

3Bé37bl, MX OCHOBHbIE XapaKTePHCTUKU:
Macca, CBeTMMOCTb, PaidyC, TemIleparypa,
170 B3aHMOCBSI3b. Muarpamma
«CTIEKTPaZbHBIM  KMacC — CBETHMOCTH».
3BE3bl  IVIaBHOW  MOC/I€/I0BaTe/IbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTb» ISt

3BE3/] IJIaBHOM TI0C/Ie0BaTeIbHOCTH

8.6

BHyTpeHHee CTpOeHHe 3BE3]I.
CoBpeMeHHbIe Tipe/ICTaB/IeHUsT 0
TIPOUCXOXKIEHNH U 3Bo/mory CoJTHIIa U 3BE3.

OTarlbl JKU3HU 3BE3]

8.7

Mneunpli Ilyte — Hawa [amaktyka.
CnupasnbHas CTPYKTypa lNanakTuky,
pacmpezneneHve 3BE3[, rasa U IIbUIN.
Ilonoxxenrne wu paBwkeHue CoJHIIA B
lanaktuke. Ilnockas u  cdepuueckas

moacCHCTeMbl I'anakTuku

8.8

Twurebl r'a/IaKTHK. Pa,[[I/IOFaJ'IaKTI/IKI/I n

KBd3dpHhl. ‘-IéprIe ABIPBI B A[1paX I'd/IaKTUK

8.9

Bcenennasa. Pacuipenne  BcesneHHOM.
3akoH Xabbna. PasberaHwe rajiakTHK.
Bo3pact u paguyc BceneHHoM, Teopus
Bonbimioro B3peiBa. Mogenb  «ropsiuei

BcenenHoli». PenukroBoe usnyveHue

8.10

MacurabHast  cTpykrypa — BceseHHOIA.
Meraranaktvika. HeperiéHHbie Mmpo0/ieMsl

aCTPOHOMUU




YYEBHO-METO/NYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBSA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEIA

IO ®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NMHTEPHET






