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INIOACHUTEJIBHASA 3AIIMCKA

[Mporpamma 10 (u3vke 6a30BOro YpOBHS Ha YpoBHe cpeaHero obiero obpa3oBaHusi pa3paboTaHa Ha OCHOBe
MoJIoXKeHui 1 TpeOoBaHUM K pe3y/bTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTe/ibHOM MpOrpammbl, mpefcTaBieHHbIX B PI'OC
COO, a Takxe ¢ yuétom (pesiepasbHOM paboueli MporpaMMbl BOCITUTaHUS U KOHILIEILIWY Tperio/laBaHysl yuebHOTo rnpeaMeTa
«®usrka» B o0Opa3oBarTesbHbIX oOpraHuszalusx Poccuiickoii depepaliu, peanu3ylIIUX OCHOBHbIe 0Opa3oBaTebHbIe
IIpOrpaMMBbl.

CopepxaHde TmiporpaMMbl 1O (M3MKe HarpaBieHO Ha (OpPMUPOBaHHE eCTeCTBeHHO-HayYyHOW KapTHHBI Mupa
obyuarormuxcss 10-11 KmaccoB mpu o0yueHHWH WX (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ZESTeTbHOCTHOTO
nozaxoza. Ilporpamma 1o ¢usuke coorBetrcTByeT TpeboBanusiM ®I'OC COO K rylaHUPyeMbIM JIMYHOCTHBIM, MPeIMETHBIM U
MeTaripe[MeTHbIM pe3ysbTaTaM OOyueHWs, a TaK)Ke YUWThIBaeT HEOOXOAWMOCTb peayii3al[ii MEXXIIPeJMeTHbIX CBsi3ei
¢U3MKK C ecTeCTBeHHO-HAyUYHbIMU yueOHBIMU TIpeZiMeTaMu. B Heil orpeie/isiioTCs OCHOBHbIE Ljeid U3yueHUs (HU3MKUA Ha
ypOBHe cpeAHero o0ijero o6pa3oBaHus, TUIaHUDyeMble pe3y/bTaThl OCBOEHHUSI Kypca (U3UKUA: JIMUHOCTHBIE,
MeTaripeiMeTHbIe, TIpeiMeTHbIe (Ha 6a30BOM ypOBHe).

[Iporpamma o (pu3rkKe BKJIFOUAET:

 TJIaHHMpYyeMble pe3y/bTaTbl 0CBOeHUs Kypca (u3nku Ha 6a30BOM ypOBHe, B TOM UKCJ/ie TIpeJMeTHbIe pe3yJbTaThbl I10

rojiaMm obyueHwus;

e cojlep>kaHue yuebHoro rpeameTa «Pr3uKa» 1Mo rojgaMm o0oyueHusl.

du3nka Kak HayKa 0 Harnbosiee 0OIMX 3aKOHAX MPUPO/IbI, BHICTYTIAsi B KaueCTBe yueOHOro rpejiMeTa B IIKOJIe, BHOCUT
CyILleCTBeHHbIN BK/IaZi B CUCTeMy 3HaHHI 00 okpysKatomieM mupe. IIIKoymbHBINA Kypc U3MKKA — CUCTeMOOOpa3yroui J1s
eCTeCTBEeHHO-HayYHbIX y4eOHBIX TIpe/]MeTOB, IMOCKOJIbKY (pU3nueckre 3aKOHbBI Jie)KaT B OCHOBe TIPOLIECCOB W SIBJIEHUH,
M3ydyaeMbIX XuMHel, Ouosorvel, ¢usnuecko reorpadueil U acTpoHomuenl. Vcronb3oBaHWe U aKTUBHOe TPUMeHeHUe
¢du3nUeCcKUx 3HaAHWM OTpeJesisieT XapakTep W pa3BUTHe pa3HOOOpa3HBIX TEXHOJIOTHM B cdepe SHEPreTWKH, TPAHCIIOPTa,
OCBOEHMSI KOCMOCA, TMOJIy4YeHUs] HOBBIX MaTepyasroB C 3aJaHHbIMKM CBONCTBaMU W [Jpyrux. V3yueHwe (U3MKU BHOCUT
OCHOBHOUW BK/aj, B (OpMHPOBaHHE eCTeCTBeHHO-HAayuyHOW KapTHHBI MHpa obOydaromumxcsi, B (OpMUpOBaHWe YMeHUM
MIPUMEHSITb HayUHbIM MeTO/] TTI03HaHUsI TIPY BBIMO/THEHUH UMU YUeOHbIX UCCie/JOBaHUM.



B ocHOBy Kypca ¢u3uKU [ YpOBHs cpefHero obiero oOpa3oBaHUs TIONOXeH psifi ujed, KOTOpble MOKHO
paccMaTpyBaTh Kak MPUHLIUIIBI €70 TOCTPOeHUS.

Hoes yenocmHocmu. B coOTBeTCTBUM C HeW KYPC SIB/ISIETCS IOTUYECKH 3aBepIIEHHbIM, OH COJEP)KUT MaTepua U3 BCex
pas3/iesioB (hU3MKH, BK/IFOUYAEeT KaK BOMIPOCHI KJIACCUUYECKOM, TaK U COBPEMEHHOM (DU3UKHU.

Hoes eeHepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca (U3MKH 00BeAWHEH BOKPYT (DHU3UUECKUX TEOPHUH.
Benyimm B Kypce siB/isieTcsi (popMUpOBaHue TIpe/iCTaB/IeHW O CTPYKTYPHBIX YPOBHSIX MaTepUH, Bell[eCTBe U TI0JIe.

Hoes eymanumapuszayuu. Eé peanusauusi rnpeprnosaraer WCIOAb30BaHWE T'YMaHUTApHOIO TOTeHLMana (pU3nyeckom
HayKH, OCMbIC/IEHHE CBSI3U pa3BUTHUS (M3UKU C pa3BUTHEM 00IlleCTBa, a TakKe C MUPOBO33peHUeCKMMH, HPaBCTBEHHBIMU U
9K0JIOTHYECKUMHU MpobieMamu.

Hoes npuknaoHoli HanpasaeHHocmu. Kypc ¢u3vKu mpepronaraeT 3HaKOMCTBO C ITMPOKKAM KPYTrOM TEeXHUYECKUX U
TeXHOJIOTUUECKUX TIPUI0XKEHUM U3yUYeHHbIX TEOPUM U 3aKOHOB.

Hoes skonozuszayuu peanusyeTcsi MOCPECTBOM BBeJEHUS 3/IEMEHTOB COJepyKaHWsl, MOCBSIIEHHBIX 5KOJIOTMUeCKUM
npobsieMaM COBPEMEHHOCTH, KOTOpbIe CBs3aHbI C Pa3BUTHEM TEeXHWKHM W TEXHOJIOTHM, a Takxke O0CYXAeHHs TpoOsieM
palLMOHaILHOTO TIPHUPO/IOTIOIb30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

Crep>KHeBbIMM 37ieMeHTaMy Kypca (M3UKU Ha ypOBHe cpefiHero o0iijero obpas3oBaHus SIBJSIOTCSA (U3UUecKrie TeOpUU
(dbopMupoBaHue mpe/iCTaB/leHU O CTPYKType MOCTpoeHusi (hU3UUeCcKoW Teopud, POnu (PyH/aMeHTaJbHbIX 3aKOHOB U
TIPUHIIUIIOB B COBPEMEHHBIX TpeJCTaB/eHUsIX O MPUpO/e, TpaHUllaXx TIPUMEHUMOCTU TeOpUM, [/l ONMCaHUsl eCTeCTBEeHHO-
HayYHbIX SIBJIEHUM U TIPOLIECCOB).

CHCTeMHO-/IeSITe/IbHOCTHBIM  TIOAX0ZA, B Kypce (DU3MKUA peanv3yeTcs TMpeJe BCero 3a CUYéT OopraHyd3aluu
9KCTIepUMEHTaIbHOHN JlessTeTbHOCTH oOyuarormumxcsi. [t 6a30Boro ypoBHSI Kypca (M3UKA — 3TO HMCIOIb30BaHUE CHCTEMBI
(poHTabHBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB 1 1abopaTopHbIX pPaboT, KOTOphIe B MporpamMme 1o ¢u3nke 00beJUHEHBI B
OOIMiA CTIMCOK yUeHWUYeCKHX TTPAaKTHUUeCKUx paboT. BeijesneHre B yKa3aHHOM repedHe 1ab0paTOPHBIX paboT, MPOBOJUMBIX
[Jisi KOHTPOJISi U OLIeHKHM, OCYIIEeCTBJIsSIeTCs yuaCTHMKaMu o60pa3oBaTenbHOrO TIpoLjecca UCXO/sl M3 0COOeHHOCTei
TIaHUPOBAHUST M OCHaIlleHuss KabwHera ¢u3uku. Ilpu 3TOoM obecrieurBaeTcsi OBjajieHHe OOy4YarlOI[UMUCST yMEHHUSIMH
TIPOBO/IUTh KOCBEHHbIe U3MepeHUsi, UCC/Ie/IOBaHUS 3aBUCUMOCTeN (PU3nUeCKUX BeJIMUMH U MOCTaHOBKY OMBITOB I10 MPOBEPKe
TIpe/IJIO>KeHHbIX THUTIOTe3.



Bosblioe BHUMMaHMe yzessieTCsl peLleHUI0 PaCuéTHbIX M KaueCTBeHHbIX 3azau. [Ipu 3TOM /i1 pacyéTHbIX 3ajau
TIPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO 3a/laHHOM (DU3MYeCcKO Mo/le/blo, TT03BOJISIIOLYe TIPUMEHSITh W3yUeHHble 3aKOHBI U
3aKOHOMEPHOCTH KakK U3 OJHOTO pa3fiesia Kypca, TaK U MHTerpyupys 3HaHWs U3 PasHbIX pa3zesioB. [ KaueCTBeHHbBIX 3ajau
TIPUOPUTETOM SIBJISIFOTCS 3a/laHUs Ha 0ObsICHeHUe TIPOTeKaHUsl (PU3NUeCKHUX SIBJIEHUM W MPOIIECCOB B OKPY’KalOIeH >KU3HH,
TpeOyroIrue BbIOOpa (hr3nuecKoii Moienu JJisi CUTyaluy TTPAKTUKO-OPUEeHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c TpeboBanmsamu ®I'OC COO K MarepHanbHO-TEXHHUYECKOMY obecrieueHHI0 yueOHOro Iipoliecca
6a3oBbIii ypoBeHb Kypca (M3UKK Ha YPOBHe cpefiHero obiijero ob6pa3oBaHus JO/DKEH M3ydaTbCsl B YCIOBUSIX TTPeIMETHOrO
KabuHeTa (DU3MKK WIM B YCJOBUSX WHTETPUPOBAHHOrO KabuWHeTa MpeJMeTOB eCTeCTBeHHO-Hay4yHOro I[MK/jia. B KaOwHeTe
bU3MKKN TO/DKHO OBITH HeobxomruMOe ylabopaTopHoe 060pyZoBaHMe /il BBITIOJIHEHUSI YKa3aHHBIX B ITporpaMMe 1o (Gu3srke
yUeHHYeCKHX MPaKTUUeCKUX paboT 1 IeMOHCTpalMOHHOe 000pyI0BaHue.
HemoHcTpalMoHHOe 00opyoBaHue (POPMUPYeTCss B COOTBETCTBUM C TPUHLMIIOM MUHUMAa/JbHOM [JOCTaTOUHOCTU M
obecrieuriBaeT IIOCTAHOBKY II€PEUMCIeHHBIX B TIporpaMme 10 (H3MKe K/FOUEBBIX JAeMOHCTpAlUi [Jid WCC/Iel0BaHuUs
M3y4yaeMbIX SIBJIEHHM U TIPOLIECCOB, IMITUPUUECKUX U (DyHJaMeHTalbHbIX 3aKOHOB, UX TeXHUUECKUX TTPUMeHeHU.
JlaboparopHoe o6opygoBaHWe [/ yueHWYeCKMX T[IPaKTHUeCKUX paboT ¢opmupyeTcss B BHAe TeMaTUYeCKUX
KOMIUIEKTOB M obecrieunBaeTcsi B pacyéTe OJHOTO KOMILJIEKTa Ha [ByX oOyuaroiuxcs. TemaThuyeckue KOMILIEKThI
nabopaTtopHOTro 000pY/IOBaHUS [IO/DKHBI OBITH TTOCTPOEHBI Ha KOMIUIEKCHOM HCIIO/b30BaHUH AHAJOTOBBIX M IM(POBBIX
nprOOpOB, a TaK’Ke KOMIBIOTEPHBIX N3MepPHUTE/IbHBIX CUCTEM B BH/Ie 1[U(MPOBLIX 1ab0paTOpUi.
OCHOBHBIMH 11e/ISIMU M3y4deHus (GHU3UKHU B 0011ieM 06pa30BaHUM SIBISIFOTCS:
e (QopmupoBaHMe WHTepeca U CTpemJieHHs1 OOydYarolMXCsi K HayyHOMY M3yUeHHIO TIPUPOAbI, pa3BUTHE UX
WHTEJI/IeKTYa/IbHBIX ¥ TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE TpeJCTaBJeHUN O HAyUHOM MeTOZie TO3HaHUs U (OPMUPOBAHKE UCC/Ie[0BaTebCKOTO OTHOIIEHUs K
OKPY>KaroL[M SIBJIEHUSIM;

e (opMHpOBaHHME HAyyHOrO MHPOBO33pEHHsI KaK pe3yjbTaTa HW3yueHHsi OCHOB CTPOEHUSI MaTepuu W
(dyHJaMeHTa/IbHbIX 3aKOHOB (DU3HKWY;

e (opmupoBaHue yMeHU 00BSICHITH SIB/IEHHS C UCTIOb30BaHUeM (PU3HMUeCKUX 3HaHWY U HayYHBIX [J0OKA3aTelbCTB;

« (opMUpOBaHKe TIpe/ICTaB/IeHUN O POU (PU3UKU /IJIsi Pa3BUTUS IPYTHUX €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.



HocTwkeHne 3TUX Iiesiell o0ecrieunBaeTcsl pellleHHueM CJieAyIOIIUX 3aJau B Tpoliecce W3yueHUs Kypca (pu3vku Ha
ypOBHe cpefiHero o6iiiero o6pa3oBaHUs:

nprobpeTeHre CUCTeMbl 3HaHUM 00 061IMX (prU3MUeCcKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TeOPUsIX, BK/IIOUasi MeXaHHKY,
MOJIEKYJIIPHYIO0 (DU3UKY, 3/IeKTPOJUHAMMKY, KBAHTOBYIO (DU3UKY U 3/IeMEHTbI acTPO(MU3UKY;

cdopMrpOBaHre yMeHU TTPUMEHSTh TeOpeTUUeCKre 3HaHUs [jisd 00bsCHeHUs (hH3UUeCKUX SIBJIEHUN B TIPUPOZE U JJIsI
TIPUHSTHS TIPAKTUYECKUX PellieHHWH B TOBCeJHEBHOM XKU3HU;

0CBoeHUe Crioco00B pellieHUsT pa3/IMUHbIX 3aZlau C IBHO 3aZlaHHOMN (H3UUecKoM MO/esiblo, 3a/1ay, Moipa3yMeBaroluX
CaMOCTOsTe/TbHOe COo3/laHue (PU3nUecKoi Mojiesy, aieKBaTHOM YC/IOBUSIM 3a/lauy;

NoHUMaHue (Hr3UUeCKUX OCHOB U MPUHLIUIIOB [IeHiCTBUSI TEXHUUECKUX YCTPOMCTB U TEXHOJIOTMYeCKUX MPOLeCCOB, UX
BJIMSIHYSL Ha OKPY>KaIOILYIO Cpefy;

OBJIa/leHMe MeTOZaMH CaMOCTOSITe/TbHOTO TIJIAHUPOBaHWS U MpPOBeJeHUs1 (PU3MUYeCKHUX SKCIIePUMEHTOB, aHa/lu3a U
WHTeprpeTalyu uH(opMallyu, ornpe/eeHus J0CTOBEPHOCTH TOTyYeHHOT0 pe3yJ/IibTaTa;

COo3/laHue YC/IOBUH /i1 pa3BUTUSI YMEHUM MMPOEKTHO-UCC/IeJ0BaTeIbCKOM, TBOPUECKOM /lesITe/IbHOCTH.

Ha u3yuenue ¢usuku (6a30Bbili ypOBeHb) Ha YPOBHe cpefiHero oOiero obpa3oBaHusi oTBoguTcsi 136 uvacoB: B 10
K/acce — 68 uacoB (2 uaca B Hefieno), B 11 Kinacce — 68 uacoB (2 uaca B HeJle/o).

[TpennaraeMblii B TiporpaMme 1o GH3MKe IlepeueHb J1abOpaTOPHBIX M IIPAKTHUECKUX paboT  sBIsSeTcs
pPEeKOMEeH/JOBaHHbIM, YUMTe/b fiejlaeT BBIOOp TpOBeZieHUs /1abopaTOpHbIX pPaboT W OMBITOB C YYETOM WHAWBU/Ya/TbHBIX
0CcobeHHOCTeN 00yJaroIIUXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pen 1. ®usuka 1 MeTOAbI HAYUYHOI'0 [I03HAHUA

®u3rka — Hayka o npupoge. HayuHble mMeTOAbl MO3HAHUS OKPY’Karollero
Mupa. Posb 3KCepuMeHTa W TeOpUM B TMpollecce TI03HAaHUSI TIPUPOJBI.
OKCIepuMeHT B (hr3UKe.

MopenupoBaHue (puU3NUeCKUX sIBJeHUWM U TipolieccoB. HayuHble rurnotessl.
du3nueckre 3aKOHbI U TeOpPHH. ['paHulIbl TTIPUMEHUMOCTH (PU3NUEeCKHUX 3aKOHOB.
IIpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (POPMUPOBAHUM COBPEMEHHOW HayYHOW KapTHHBI
MHpa, B MPaKTUYECKOU JesATe/IbHOCTHU JIFO/IeM.

LlemoHcmpayuu

AHasoroBble W 1U(POBbIE HW3MepPHUTE/NIbHbIe TIPUOOPBI, KOMITbIOTEPHBIE
JTaTYMKHU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTETBHOCTb MEXaHWUYeCKOI'O [BHKEHUS.
Cucrema orcuéra. Tpaekropusi.

[TepemelieHne, CKOpOCTb (CpefHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTb) W
YCKOpDeHWe MaTepuajbHOM TOYKW, UX MPOEKUWW Ha OCU CHUCTeMbl KOOpJWHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHWe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [ABWkeHue. ['paduku
3aBUCHMOCTH KOODJWHAT, CKOPOCTH, YCKOpeHus, IIyTU U I[lepeMelleHus
MaTepuasbHOW TOUKH OT BPEMEHH.

CBo0OojHOe TIafieHne. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeiHoe  BwXKeHue. [IBW>kKeHHWe  MaTepyuaJbHOM TOUKM 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHAst
ckopocTb. [Tepuog u yactoTa obpaitjeHusi. LleHTpocTpeMUTebHOe yCKOpeHHe.

TexHUuyeckue yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHeHHWe: COUAO0METD,
[IBWKeHUe CHaps/I0B, LielHble U peMEHHbIe repeaun.

LlemoHcmpayuu

Mopenb cucteMbl OTCUéTa, WIIOCTPALIUS KMHEMAaTUYeCKUX XapaKTepPUCTUK
JBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHHI C UCITOIb30BaHUEM TTPOCTHIX MeXaHH3MOB.

[TameHue Ten B BO3yXe U B pa3pe>KeHHOM TIPOCTPAHCTBeE.

HabnroeHue [ABWKeHHUs1 Tesa, OpOILEHHOTO TOJ, YI7IOM K TOPU30HTY U
TOPU30HTAJILHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpasieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHrne HepaBHOMEPHOTO [BW)KEHHUS C LeJIbl0 OIpefie/ieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/lbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Ipunuyun  otHocurensHOCTH  ['amunes.  [lepBbii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cui. Bropou 3akoH HberOTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Byl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHre. Cuia TPeHUs! CKOJIbXKEeHUS U CWJjla TpeHHUs NMoKosl. KosaguuyeHT TpeHus.
Cwusia conpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT CuW/Ibl OTHOCWTE/IBHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckue yCTPOUCTBA W TIpaKTHUUeCKOe TMpHUMeHeHWe: TMOALIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPEHUS TTI0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusi TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

VccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tela, WMEKOLIEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MatepuaibHOW TOUKM (Tena), CUCTeMbl MaTepUa/ibHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe HMITy/bCa Teja. 3aKOH COXpaHeHUs UMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi SHeprvsi MaTepuarbHOW TOUYKH. TeopemMa 00 W3MeHEHUU
KWHETUYEeCKOW SHEepPruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nedOpMHUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHas  JHEprusi Tela  BOIM3U
TIOBEPXHOCTU 3eMJIN.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HEeIOTeHJUA/IbHBIX CWJI C W3MEHEeHVWeM MeXaHWYeCKOU 3Hepruud CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNE pakeT.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Tepexop MoTeHI[MALHON YHEPTUN B KWUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHaAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4YecKoll meopuu

OCHOBHBIE TI0JIOXKEeHUSI MOJIEKYJ/IIPHO-KMHeTUYeCKOM TeOpHUH U UX OIbITHOe
obocHoBaHre. BpoyHOBckoe aBwkeHue. [Iuddysus. Xapakrep ABWKEHUS WU
B3aMMOJIEMCTBUSl YacCTUL| BelecTBa. MoJiend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEP/BIX TeT U 00bsSICHEHHe CBOMCTB BeIlleCTBa Ha OCHOBe 3TUX Mozesieii. Macca u
pa3Mepbl Mmosiekys1. KomnyectBo BemjectBa. [loctosgHHass ABorazpo.

TeriyioBoe paBHOBecue. Temriepatypa U eé usMmepeHnue. llIkana temrmepaTyp
Lenbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMUeCKOW SHepruu TervioBOro JABW)KeHHs uacTul] rasza. lllkama
temriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHHe MeH/eneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HeaJbHOM Ta3e C MOCTOSHHBIM KOJTAYECTBOM
BemjecTBa. ['paduueckoe mpecTaB/ieHre W30MPOLECCOB: UW30TepMa, M30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBaroLlMe [UCKPETHOE CTpOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 [UDPY3UUN XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaBJIeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WUTIOCTPUPYIOIMEe ypaBHeHHEe COCTOSIHUS W/eaJibHOTO rasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre Macchl BO3AlyxXa B KJIaCCHOW KOMHAaTe Ha OCHOBe H3MepeHWi
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/ly TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUUecKon
cucTeMbl U crioco0bl eé u3meHeHusi. KonmruectBo TeryioTsl U pabota. BHyTpeHHsis
SHepTUss ~ OJHOATOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBO/IHOCTh, KOHBEKIUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MPU Terjionepeaayve.

[Moustve 06 agmabaTtHOoM miporiecce. IlepBBI 3aKOH TepPMOAMHAMUKH.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3ompoljeccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MarmwmHbl.  [IpUHIMMBI  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[TpeoOpa3oBaHusl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBusi TeryioBod MammHbl. Llukn KapHo u ero ko3dduiieHT TM0Je3HOro
JercTBUsl. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckrWe YCTPOMCTBA U TMPAKTUYECKOe T[pHMEHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEeHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKK TI07 [eHCTBHEM CXKATOro BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe TyTéM TpeHus (BUZe0eMOHCTPALIUS).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Terionepejaye.

OnpIT 10 aAMabaTHOMY pacCIIMpPeHHI0 Bo3AyXa (OIMBIT C BO3AYIIHBIM
OTHUBOM).

Moien mapoBo#i TypOUHBI, ABUTaTe/isi BHYTPEHHEro0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

N3mepeHnue yaienbHOM TEMIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjleHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacelllleHHbIM Tap. YjenbHas TerwioTa
rapoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUsI OT /1aBJ/IeHUsI.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
Kpucta/uioB. Kuakue Kpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasTu3alus. Y aeabHas TerioTa ruiasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeCcKre yCTPOMCTBA M TMPAKTUYECKOe ITIPUMEHeHHWe: TUIPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHUs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaioB, U HAHOTEXHOJIOTUMU.

LlemoHcmpayuu

CBOUCTBA HACBIL[EHHBIX MAPOB.

Kurienue 1ipy moHW>KEHHOM [1aB/IEHUM.

Criocobbl 3MepeHuUst BIa)KHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTA/I/TMUECKOTO BellecTBa.

[emMOHCTpaLUs KPUCTAJ/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pen 4. dekTpoaguHaMHKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIGKTPUYeCKUW 3apsf. /[Ba BuZAa 3/IEeKTPUUECKUX
3apsAf0B. IIpOBOAHUKH, AUIIEKTPUKU M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHUs
3JIEKTPAUYECKOr0 3aps/a.
BsaumopeiictBue 3apsaoB. 3akoH KysioHa. ToueuHbId 3/1eKTpUYECKUN 3apsif.
OnekTpuyeckoe moJjie. Hamnpspok€HHOCTB — 3/1eKTpyuyeckoro rmnossd.  IIpuHomn



CyNeprno3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  3nekTpocTtathueckoro  mnonas.  IloteHiman.  Pa3HocTh
roTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTAaTUUYECKOM  TIOJIe.
OvsnekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyeCcKre YCTPOMCTBA UM MPAKTUUYECKOe TMpUMEHEeHHe: 3JeKTPOCKOI,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI [IeUCTBUS 3/IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHMKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSSHHBIN TOK.

Haripsikenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[IeJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JDkoyns—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COINPOTHUB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHasE  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rp¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPOJIUTUYECKast IUCCOLMALUsA. DJIeKTPO/IU3.



ONeKTpuueckud TOK B raszax. CamMoOCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPaKTHUeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHKU TOKA, 3JIeKTpOHarpeBaresbHble TPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/lbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKUX TPOBOJAHUKOB OT JIJIUHBI,
TIJI0La/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMelllaHHOE COeJJMHeHre TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOJBWXKYILeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OLleHKa BHYyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOMMOCTB 3JIEKTPO/IUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYIeH CUbI UCTOUHHMKA TOKa W ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtozenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIIeCTBSIeTCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsi3aHHbIe C U3y4yeHHMEM MeTO/0B Hay4HOIO
TO03HAHWs: siBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (QYHKIIUU:
CUHYC, KOCUHYC, TAH['€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOe TOXK/eCTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCY KOOP/IMHAT, CJI0XKeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KMBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeryIoBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUs B XKUBOU MPHUPO/Ie.

Xumusi: AUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTeH U



ra3oB, 3/IeKTpUUYeCKWe CBOMCTBA MeTAa/I/IOB, 3/I€KTPOJUTHYECKas AUCCOLMaLus,
rajibBaHUKa.

TI'eoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonozus: Tipeobpa3oBaHue [BWXKEHHN C KCI0J/Ib30BaHHMEM MeXaHW3MOB,
yUéT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO0/b30BaHWE 3aKOHAa COXpaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUILHUK, KOHIULIMOHEDP, TeXHO/IOTUU
TOJTyUeH!Us] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAaTepuasjioB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKasl 3all[uTa, 3a3eM/ieHHe 3JIeKTPOorpubopoBs,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TipuOOopkI,
3/IeKTPOOCBETUTE/IbHBIE TTPUOODHI, rabBaHUKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpomMazHUMHAs1 UHOyKYust

[TocTosiHHble ~ MarHUTHL.  B3aWmozelcTBHe  TOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mione. BekTop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NMHWKA MarHWTHOMU
VIHYKLAU 110/ TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLIWAU
MAarHUTHOI'O TIOJISl [JIMHHOTO TIPSIMOI0 TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTeia. B3anMmoencTBre MpoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cuna JlopeHija, eé MOAYJ/b U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZIHOPOTHOM MarHUTHOM T1o/1e. PaboTa cuibl JIopeHria.

fIBeHre 5/IEKTPOMAarHUTHOM MHAYKUMHU. IIOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIEKTPOJBWKYILass CWia WHAYKUWU. 3aKOH 3/1eKTPOMarHUTHOM
vHAyKOuu dapazes.

BuxpeBoe assiekTpuueckoe T1iosie. OIEKTPOJABMXKYILasg CWla WHAYKLUA B
IIPOBOJHUKeE, IBUKYL|eMCs [TOCTyIaTe/JIbHO B O4HOPOAHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAyKTUBHOCTb. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CuJa
CaMOUHAYKLIUMU.

OHeprust MarHUTHOTO I10JI1 KaTYLLKU C TOKOM.

DJIeKTPOMAarHuTHOE T10JIe.

TexHUUyecKre YCTPOMCTBA W MPAKTAYECKOe TMpHUMEHEeHHe: T[OCTOSIHHbIE
MAarHuThl, 3/IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/IA 3JIeMeHTapHBIX
YaCTHUL], UHAYKLIMOHHAS [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHAYKLAW MarHUTHOTO TIOJISI.

B3avnmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl MHAYKLMU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKaA.

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10/151 KaTYLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3nen 5. Kosie0auus ¥ BOJIHbI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHUMmMHble Ko/1ebaHus

KonebarenbHass  cucremMa. CBoOojgHbIe  MeXaHWUeCKHe  KoJjieOaHMS.
apmoHuueckre kKosiebaHus. Ilepuos, vacTtoTa, amruiMTyAa U (as3a KonebaHUi.
[Tpy>XWHHBIA MasTHUK. MaTeMaTHUeCKUid MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [TpeBpaiijeHre 3HePTUX TIPU TapMOHUUECKUX KOJIe0aHHSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojiebaTeslbHOM KOHType. AHANOrusi MeXJy MeXaHUueCKUMH |
9/IEKTPOMAarHUTHBIMU  KojiebanussMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
SHEepPTUU B H/iea/IbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue 0 3aTyxarolnx KoneOaHUsX. BbIHYKeHHbIe MeXaHUUYeCcKue
KosnebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/IeKTpPOMarHUTHbIe KoJiebaHusl.

[TepemenHbii TOK. CHHYCOWZA/IBLHBIM T€peMeHHbIH TOK. MOIIHOCTD
TepeMeHHOTO TOKa. AMIUIUTYAHOe U [IeHCTByIOIlee 3HaueHHWe CU/Ibl TOKAa
HaTPsDKeHUSI.

Tpanchopmarop. TIponsBoACTBO, Mepefiaua U MoTpebsieHNe 3/1eKTPUUeCcKoi
9HEepruy. JKOJIOTUUeCKHe PUCKU TPH TIPOM3BOZCTBE 37eKTpo3Heprun. KymbTypa
WCTI0/Th30BaHUsI 3JIEKTPOIHEPTHY B TIOBCETHEBHOM »KH3HMU.

TexHUUyecKHWe YCTPOWCTBA W TPAKTUUECKOe TpUMeHeHHe: 3eKTPUUeCKui
3BOHOK, FreHepaTop MepeMeHHOr0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB KoJyie0aTe/TbHOM CUCTeMbI (TIPYKWUHHBIA WIH
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BpEMeHM) /1Sl
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TmipyM TOC/IeJOBaTe/lbHOM COEJUHEHWH DPe3UCTOpa, KaTYLUKU
VIH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNd W3  MNOCIe0BATebHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJIHBI, ycioBusi pacnpoctpaHenusi. [lepuog. CkopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOJOJIbHBIE BOJIHBIL.
NHurtepdepeniys 1 qudpakiiyds MexaHu4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmMHasi opuenTaius BektopoB E; B, V B syekTpomaruuTHOU BosiHe. CBOMCTBA
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TNpesioM/ieHue, Mospusalnus, Judpakiys,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIPAaKTUUECKOe TpUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTpaHeHHe TTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOUW Pe30HAHC.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosieOaHMiA.



WccnenoBanne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’kKeHue,
ripesioM/ieHue, nosipusanus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeNHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbBI TIpe/IoMIeHUs cBeTa. AOCOJIIOTHBIN TTOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroa TOTHOTO
BHYTPEHHEr0o OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobuparolifue ¥ paccedBarolijie JiMH3bl. ToHKas JmH3a. DOKyCcHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue H300pakeHW B
coOuMparIlyX ¥ pacceuBaroluX nH3aX. PopMysia TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30M.

[Tpeaenbl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CUH(a3HbIX KOTePeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOmMoAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PellIETKY.

ITonspusanus ceera.

TexHUuyecKre yCTPOWCTBA U TIPAaKTUUECKOe TIPUMEHeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKa, AU(PPaKIMOHHAs PeIIETKa, TTO/ISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakeHWe W IIpeJioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

WccnenoBanue cBONCTB n300paykeHWH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TejlecKorna.

HabsroieHre nHTEepdepeHiuy CBeTa.

Habmonenne audpakiuu ceeTa.

Habmtonenue aucrnepcru cBerta.

[TonyyeHue criekTpa € TIOMOLLbIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPaKLIMOHHOM PeIETKU.

HabsrojeHue nmonsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKa3aTesisi pe/ioM/IeHHsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtopenue aucrnepcru cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/IaCCMYeCKOM  MexaHuKW.  [locTynatsl
CreLraJbHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUMN OTHOCHUTE/IbHOCTH DUWHILTEeNHa.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPEMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISTUBUCTCKOM YaCTHULIbl. DHEPrusi
TOKOSI.

Pa3paen 7. KBantoBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonbl. Popmyia [1naHKa cBsi3u 5Hepruu (OTOHA C €ro YaCTOTOW. DHeprust
Y UMIYJ/IbC POTOHA.

OTtkpeITUe U uccienoBanre Goroaddekra. OnbiThl A. I'. CTosieToBa. 3aKOHbI
doToaddekTa. YpaBHeHHe IMHILITeWHa A/s PoTtosddekra. «KpacHas rpaHuiia»
dboToaddekTa.

HNaBnenue cBeta. OmbiThl I1. H. JIeGezmeBa.

XuMHueckoe JeliCTBHe CBeTa.

TexHUUecKue YCTPOMCTBA W MpaKTUUeCKOe MpHUMeHeHUe: (HOTO3/1EMEHT,
doTomaTurK, coHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

NccnenoBanue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

Ceeroauop,.

CosnHeuHast 6aTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiThl Pe3epdopsa Mo paccesiHUIO O -YaCTHII.
[lnanetapHas wmogenb aTtoma. [loctynatel bopa. W3nydyeHue U mMOr/oleHUe
¢boTOHOB MpU Mepexojie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyroil. Bujsl
crieKTpoB. CrieKTp ypOBHel 3HepPruu aroma BoA0po/ia.

BosiHoBBIe cBoMCTBa yacTtull. BosHbl ge Bpouns. KoprycKyasipHO-BOJTHOBOU
Ayasv3m.

CHOHTaHHOE U BBIHYK/IEHHOE HU3/TyUeHue.

TexHUuUeckue yCTpPOWCTBA M TPAKTUUYECKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHa/u3 (CreKTPOCKOIT), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopza.

OrnpeziesieHyve [JIMHBI BOJIHBI J1a3epa.

HabnroseHre iuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeRyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepyMeHThl, /IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHust sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHU0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiIuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa ['eitseHbepra—
NBaneHko. 3apsap sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbda-pacniasi. ONeKTPOHHbIM U TO3UTPOHHBIN OeTa-pacnaz. [amma-
y3J/lydeHre. 3aKOH paIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B siipe. flmepHbie cusibl. [ledeKT Macchl sigpa.

AnepHebie peakuuu. [lesieHve u cuHTe3 sifep.

SfAnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipob6sieMbl U TI€PCIIEKTHUBbI
1[IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aCIleKThl jePHOW SHepreTHKH.

OJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/IFOIeHUST U peTUCTPALIUU 37IeMeHTapHbBIX YaCTHII.

dyHaMeHTa/IbHbIe B3auMO/elCTBUS. EAMHCTBO (hrU3ruecKor KapTUHBI MUpa.

TexHUUeCcKre yCTPOMCTBA U MpPaKTUUeCKOoe NMpUMeHeHHe: J103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

ATanbl pa3BUTUS aCTpPOHOMMHU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, SIpKHe 3BE3ZbI, TJIAHETHI, WX BHUAUMOE
NIBUKEHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akKTUBHOCTb. McTouHuMK 3Hepruu CosiHLA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTepPUCTUKU. [luarpamma «CHeKTpaabHbIA K/acC —
CBETUMOCTb». 3BE3[bl TJIaBHOM [M0OC/Ie40BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] TJIaBHOM MOC/IeloBaTe/IbHOCTU. BHyTpeHHee CTpoeHue



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOUCXOXXIEeHUHU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hama [amaktvka. Ilosnoxkenve u aBwkeHue CosHIlA B
[anaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTHK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi cTtpyktypa BeeneHHoli. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsroieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro noJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHel, TiiadeT, Mieudoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHUHe MUpa, POo/b (PU3NUeCKOu Teopuun
B (OpPMHpOBaHWU TIpeJCTaB/JeHUA O (U3MYECKOM KapTUHE MHUpa, MeCTO
¢du3nUeckoit KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 6a30Boro ypoBHsi B 11 Kjacce OCyIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Y€HUWEM METO/I0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/roIeHNe, SKCIIePUMEHT, MO/Ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETpPHUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M UX MPOEKLMHA Ha OCH KOODJWHAT, CJIOXEeHWe BeKTOPOB,
TIPOU3BO/IHbIE 3JIeMEHTAPHBIX (PYHKIWHM, TPU3HAKK TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIIOL[AM TIJIOCKUX (UTryp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpoOfe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIPHpPO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOU TPHUPOJie, elCTBHe
pafialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsl KpPUCTA/UTMUeCKOW peIIeTKHU, CIieKTpaabHbIi
aHasms.



l'eoepacpusi:  marHuTHBIe TMOAOCa 3eMd, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHU.

TexHonoz2us: JIMHWAW  37M€KTpoIiepe/iad, TeHepaTop [epeMeHHOro TOKa,
3/1eKTPO/IBUTaTe/lb, WHAYKIMOHHasi Tleub, pajilap, paJUOINpPUEMHUK, TeJIeBU30p,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI 110
®ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3zoBaHust (6a30BbIii YPOBEHB) [ODKHO 00ECTIeUNTh AOCTVDKEHHE CJIeAYIOUX
JTMYHOCTHBIX, METaNpeMETHBIX U ITPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JIMUHOCTHBIE pe3yJ/bTaThl OCBOEHUsI yuebHOTO rpeMeTa «PU3MKa» [[OJKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTH OOyYaromMXCs PYKOBOJCTBOBATHCS
chopMHUpOBaHHOM BHYTPeHHeM TMO3Ul[Med JHUYHOCTH, CUCTEMOM I1[@eHHOCTHBIX
OpHEHTALWM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHWN, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM DPOCCHHCKOTO OOIIecTBa, paciliipeHHre >KU3HEHHOTO
OMbITa U OMbITA JIeATe/IbHOCTH B TpOLiecCe peasv3aljid OCHOBHBIX HarpaB/eHUM
BOCITUTATEIbHOW J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOT0 BOCIIUTAHUA:

cchOopMHUPOBAHHOCTb IPAYKAAHCKOM IMO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

NPUHATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTHUUeCKHX 11eHHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax I'PaK/]aHCKOIO
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alivy;

yMeHue B3auMO/IelCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKI[USIMU U Ha3HauUeHUEeM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOM /1eATe/TbHOCTY;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hopMHPOBaHHOCTb POCCUMCKOMN IPaK/1aHCKOM W/JIeHTUUHOCTH,
TaTPUOTH3Ma;

1[EHHOCTHOe OTHOIlIeHWe K TOCyZapCTBEeHHbIM CHUMBOJIAM, JOCTW)KEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3MKHU U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

cchOpMUPOBAHHOCTh HPDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CIIOCOOHOCTh OlIEHMBATh CUTYallMi0 W TIPUHUMAThb OCO3HAHHbBIE peIleHHs,
OPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOT 0,

0CO3HaHUe JIMYHOTO BK/Ia/la B [IOCTPOEHUE YCTOWUMBOTO Oy 1yliiero;

4) 3CTeTUYeCKOro BOCIIUTAHUSA:

3CTeTUUeCKOe OTHOILIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nueckou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTepeC K pa3/iMuHbIiM cdepaM MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PM3UKOW 1 TEXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha MIPOTSDKEHUH BCeW )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUE TJI00aJLHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWE U OCYIeCTB/IEHWE IeMCTBUM B OKPY>Kalolller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYECTBa;

pacllMpeHre OIbITa [eTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMeIOIIUXCs 3HaHUM 10 (PU3KKe;

7) LIeHHOCTH HAay4YHOI0 MO3HAHUA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3UUECKOUN HayKU;

OCO3HaHWe 1]eHHOCTM Hay4HOW [lesaTe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (QU3UKKA  OCYLIECTB/ISTH  MPOEKTHYH) U HCC/Ie[0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS
Ba3oBble jloruyeckue AeiiCTBHA:
camocCTosiTesibHO  (OpPMy/IMpOBaTb M aKTyaJu3upoBaTh  Tpobsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
oTpefiesisiTh LieJiM [|esiTeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUM HX
JOCTVKEHUS;
BBISIB/ISITH ~ 3aKOHOMEPHOCTW U TIPOTMBOpEUMsT B  pacCMaTpUBaeMbIX
bu3MUeCKUX SIB/IEHUSIX;
pa3pabarbiBaTh I/1aH pellieHusi pobeMbl ¢ YUETOM aHa/luM3a HWMeEHOIIUXCS
MaTepHaibHbIX U HeMaTepUaabHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTb, OLIeHWBATh COOTBETCTBUE Pe3y/IbTaTOB
Le/isIM, OLIeHWBaThb PUCKU MOC/e/ICTBUN JeSITe/TbHOCTH;
KOOD/IMHUPOBaTb W  BBIMIOJAHATL PabOTy B YCIOBUSIX — peabHOTO,
BUPTYa/IbHOT'O ¥ KOMOMHUPOBAHHOTO B3aUMO/1eHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLIIEHHe TIPU pellieHuH XKU3HeHHbIX Mpob/ieMm.
Ba3oBble Ucc/1ejoBaTe/IbCKHe JelCTBYS:
B/a/leTb Hay4YHON TepPMHUHOJIOTHEN, K/IHOUYeBbIMU MOHSATUSIMM U MeTO/aMHu
dbu3ruecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKOM U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOT0 COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB ITO3HAHHUS;

BIQJIeTh BHUJAMHU [JeSTeJIbHOCTH TIO0 TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 W TPUMEHEHWIO B PAa3/IMUHbIX y4eOHbIX
CUTYAI[USX, B TOM UHCJIe TIPU CO3/IaHUH yUeOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI [/ Z0Ka3aTeIbCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TTapaMeTPhbl U KPUTEPUHN PEIIeHNS;

aHA/IM3UPOBaTh T[IOMyYeHHbIE B XOZle peIleHus 3a/laud  pe3y/IbTaThl,
KPUTHUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTL U (OPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbLHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (DU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPeAMETHBLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, [OMYCKAIOII1e albTePHATUBHbBIE PellleHHs.

PaboTa ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH TI0/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsST U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIIECTB/IAThL TIOMCK, AaHaJIu3,
CHCTEeMaTU3alI0 U WHTEPIIpeTalui0 WHGOPMaluK Pa3/uyHbIX BHJOB U (OpM
TIpe/ICTaB/IeHNST;

OLIeHMBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBAa  WH(MOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B pEIleHUH KOTHUTMBHBIX, KOMMYHHUKATHBHBIX U OpraHWU3alMOHHBIX
33/au C cobmozeHreM TpeOOBaHWM JPrOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, IIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMaLIMOHHOM 6e30MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALUU U 11e/IeBOM ayJUTOpUH, BLIOUpPast ONTUMAbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[iu.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh O0II[eHHe Ha YpoKax (M3UKU U BO BHEYPOUHOMH JlesiTe/IbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA ~ KOHGMKTHBIX CUTyalluid MW CMAr4aTh
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTUYHO HM3/laraTh CBOK TOUKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TIOHMMaTh W WCII0/Ib30BaTh TIPEUMYII[eCTBa KOMAaHJHONW U WHAWBUYaTbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUHM C YUYETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH KaXk/[0T0 UjieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBaTh [JeNCTBUS TI0 €€ [OCTW)KEHHIO: COCTaB/ATh ITUIaH [1eHCTBUH,
pacripefiesiiTh POAM C YYETOM MHEHUM YYaCTHMKOB, OOCY>KIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLleHMBAaTh KAaueCTBO CBOET0 BK/IaJa M KaXKJOT0 ydaCTHUKA KOMaHbI B
0011uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/jlaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WA C TIO3MLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAaUUMOCTH;

OCYLeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHMe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpaXkeHUe, ObITh MHULUATUBHBIM.

Pery/aTHUBHBIE YHUBEpPCa/IbHbIE yYeOHbIE el CTBUA
CamoopraHusanus:

CaMOCTOSITeJTEHO OCYILeCTB/STh T03HABATeNbHYIO ZIeATeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBISTH MpoOeMbl, CTaBUTb U (HOPMYIUPOBATh
CcOoOCTBEHHBIE 33/]aUM;

CaMOCTOSITeJTbHO COCTaB/ISITh TIJIaH pellieHHs] PaCUéTHBIX U KaueCTBEHHBIX
3a/1a4, T/IaH BBITIO/IHEHUS TIPAKTHUECKON PaboThl ¢ yUETOM UMEIOIHUXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeINIOUTeHHH;

JlaBaTh OI[eHKY HOBBIM CUTYal[UsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe]MeTa Ha OCHOBE JIMUHBIX TIPe/ITIOUTeHH;

JleflaTh OCO3HAHHBIM BLIOOP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a peLleHue;

OlLleHUBaTh MIPUOOPETEHHBIN OTIBIT;

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBILIATH CBOW 00pa30BaTe/IbHbIN U KYbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOLMIOHA/IbHBIM NHTE//IeKT:

JlaBaThb OI[€HKY HOBbIM CHTYal[usiM, BHOCHUTb KOPPEKTHBBI B [IeATe/bHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1IeJisIM;

BJaZileTh ~ HaBbIKAMU  TI03HaBaTelbHOW  pe(ieKCMM KaK  OCO3HaHUs
COBEpLLIAeMbIX [IeUCTBUM W MBbIC/UTENbHBIX TMPOLECCOB, WX pPe3y/JbTaTOB W
OCHOBAaHUI;

HCTIO/Tb30BaTh TIPUEMBI pedyieKCH Ajist OL[eHKH CHTYallud, BbIOOpa BepHOTO
pellleHus;



yMeTb OIL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPWHMMATh peIeHUs 10 HX
CHWKEHHUIO;

NPUHAMAThb MOTHBBI W apryMeHTbl APYTUX TP aHaju3e pe3y/bTaToB
nesITeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeTbHOCTH;

TIpU3HABaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLINOKH.

B mpoiiecce AOCTHM>XeHUs] JTMWUYHOCTHBIX Pe3y/bTaTOB OCBOEHHUs IMPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero oOiiero obpa3oBaHus y 0OOyYarOIMXCs
COBEPILEHCTBYETCS 9MOIMOHA/IbHBIN WHTEJIIEKT, TIpe/rioIararoIni
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEero CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cdephl,
ObITh YBepeHHbIM B cebe;

CaMOpery/IMpPOBaHKsl, BKJIIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMH, BK/TIOUAIOIIEM CTpeMJIeHre K JOCTIDKEHHIO 1e/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHUs, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BK/IFOUAIOIIUX CITIOCOOHOCThH BBICTPAaMBaTh OTHOIIIEHUS
C IPYTUMH JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTb KOHMIUKTEI.

INPEAMETHBIE PE3YJ/IBTATbBI

K koHily obyuenuss B 10 k/acce mpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHeE JI0/KHBI OTPaykaTh CHOPMHUPOBAHHOCTh Y 00YUarOIUXCsl YMeHU:

J€EMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOW HAyYHOW KapTHMHBI MHpa, B pPa3BUTHUU COBPEMEHHOM TEXHUKUA U
TeXHOJIOTHH, B TIPAKTUYECKOM e TeIbHOCTH JTI0/IeN;

YUWTBIBaTh TPAaHULIbl TPUMEHEHUs1 H3Yy4YeHHbIX (PU3NUYEeCKUX MoZesiel:
MaTeprasbHasi TOUKa, MHepI[a/JbHas CUCTeMa OTCYéTa, abCoJIIOTHO TBEPAOE Teslo,
WJeaabHbIN ra3, MOZIe/IM CTPOEHUS Tra30B, KUJKOCTEM Y TBEPABIX TeJ, TOUEUHBIM
3JIEKTPAYECKUU 3apsifi TIPU pelleHry (pU3NYecKrx 3a/ay;

pacrio3HaBath (u3nyeckue siBjieHus (TpoLiecchbl) U 0OBSICHATL UX Ha OCHOBe
3aKOHOB MeXaHWKH, MOJIEKYJISIPHO-KUHETUUYEeCKOW TeOpUM CTPOeHHs BellecTBa M



3JIEKTPOJMHAMUKNA:  paBHOMEpDHOe U  PaBHOYCKOPEHHOEe  IPSAMOJIMHEeNHOoe
JBIDKeHUe, CBOOOAHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [IBU)KeHHEe, CTPOeHHe >XKUAKOCTeu
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (0OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHHe, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIeHue,
BJI&)KHOCTb BO3/yXa, ITOBBILLIEHKe /laB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI ras3a B  M30MpoLeccax,
3JIeKTpU3aLUs TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OMHMChIBaTh MeXaHWYeCcKoe ABIDKEHWe, HCI0J/b3ysl (HU3UuUecKre BeJMUYMHBIL:
KOOpJ¥HaTa, IMyTb, IlepemellleHHe, CKOpPOCTb, yCKOpPeHWe, Macca Teja, CHU/a,
VMITyJIbC TeJjla, KNHeTUYeCKas SHeprusi, NoTeHLHaabHas SHeprus, MexaHhuyecKas
pabora, MexaHWuecKas MOIIHOCTb; TPU OMKWCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nuecKuii CMBIC/T KCIIO/b3yeMbIX BEeJWYMH, UX O0003HAuUeHUsi U eJWHUILIbI,
HaXOZUTb (POPMYyJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3MUECKYO BeIMUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATH H3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIIOBble $IBJIEHUS,
UCMOJb3ysl (r3UuUecKrde BeJMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUS] MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, pabora rasa,
KO3()(ULIMEHT TI0/Ie3HOTr0 [JeWCTBUS TeIJIOBOTO JIBUraTess; MPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss U e[WHULIbI, HaXOAWUTb (OPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHEe CBOMCTBA BellleCTBA U 3JIEKTPUYECKHe
siBJIeHUs1 (TIPOLIeCChI), UCIO0JIb3Ysl (PU3MUYEeCKHe BeUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIeKTpAYeCKOe I10J1e, HallpsDKEHHOCTh 110151, ITIOTeHL|asl, PasHOCTh NTOTEHLUaJIOB;
MpU ONWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCI0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (POPMYyJIbI, CBSI3bIBaOILIVE
JlAaHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3NUeCKHe IpPOLeCChl U SIBEHUs, UCIO/b3ys (pU3nUYecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BCceMUpHOro tarotenus, I, II u III 3akoHel HeroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIMI CYTIepIIO3ULIMA CWJI, TIPUHLMII PaBHOIPaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHeTUUeCKYI0 TEeOPUI0 CTPOEHUsl BelleCTBa, Tra30Bble
3aKOHBI, CBSI3b CPeJHeM KMHETUUeCKOW SHEPruy TeryioBOr0 JBW)KEHUS] MOJIEKYI C
abCoJIIOTHOM TemriepaTypoOH, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAUYECKOro 3apsifia, 3akoH KysioHa, mpu 35TOM pasivyaTb CJIOBECHYIO
(OpMyJ/IMPDOBKY 3aKOHa, ero MareMaThyecKoe BbIpa)KeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHITH OCHOBHBIE TIPHUHI[UIIBI  ZIEMCTBUS ~ MaIllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3ihuaTh yCJIOBUSI X 0e30racHOr0 MCIO/b30BaHUS B
TIOBCeITHEBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI 110 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C HCII0/Ib30BaHWEM TIPSIMbIX M KOCBEHHbIX W3MepeHMH, MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTO JKCTepHMeHTa,
cobvpaTh YCTAaHOBKY W3 IpeJyIoXKeHHOro 000pyJoBaHUs, ITPOBOJIUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUecKUX BeJIMUWH, TIPU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsI U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIHOCTer U3MepeHUl;

WCCeloBaTb  3aBUCUMOCTH  MeXJy  (U3NUeCKUMM  BeMUMHAMU  C
WCI0/Ib30BaHUWEeM TPSMbIX U3MepeHWH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThbl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BeUYMH B
BU/le Tab/u1l ¥ TpaUKOB, /lesiaTh BLIBOIBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh mpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/efloBaTeTbCKOM W IIPOEKTHOM
JesiTe/IbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3alaud C $IBHO 3a/laHHOM (PU3MYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BhIJeNATh (hr3ruecKre BeTUUMHbI U (HOPMYIIbI,
HeobXo/uMble /i1 e€ pellleHUs], TIPOBOJUTL PacUyéThl U OIleHUBAThb pPealbHOCTh
TOJIyYeHHOT0 3HaueHUs1 h13UueCcKou BeJIMUMHbI;

pelllaTh KaueCTBeHHbIe 3a/jJauM: BLICTPAUBATh JIOTUUECKH HEIPOTUBOPEUUBYIO
L[E[IOUKY PAaCCY)K[EeHUM C OMOpOWM Ha W3yueHHbIe 3aKOHbl, 3aKOHOMEPHOCTU M
dbu3ryeckue siB/IeHNS;

WCTIO/Tb30BaTh ~ TPW  pellleHWW  yueOHBIX  3aJad  COBpEMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4YHO-TIONY/IIPHOM MH(pOpMALUY, TIOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTUUECKH aHaTM3UPOBaTh T0/ydaeMyt0 UH(GOpMaIInIo;

TIPUBOJUTH TIPUMEPhI BKJ/IaJla POCCUMCKUX U 3apy0e)KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HayKW, OOBsSCHEHWEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Ib30BaTh TeOpeTHUecKue 3HaHWS IM0 (Gu3vKe B TOBCEHEBHOM >KHU3HU
nist obecrieueHns: 6e€301aCHOCTY TIPU OOpaIlieHUH C NPUO0pPaMU U TeXHUUeCKUMU
yCTPOMCTBAMH, [iJisi COXpaHeHUs 3/[OPOBbsl U COOJIFOZIeHNs] HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtaTb B TpyMile C BBIIOJIHEHWEM pa3/JUYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/JLHO pacrpeenisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl KaK/JOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOoi IIpo0/IeMBbl.

K xoniy obyuenuss B 11 Kjacce mpeameTHbie pe3y/bTaThl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JeMOHCTPUPOBaTh Ha TIpUMepaxX pojb U MeCTO (PU3MKU B (DOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOU TeXHUKU U
TeXHOJIOTMM, B MNPAKTUYECKOU [esiTeJIbHOCTH JIt0/leM, 1[eJIOCTHOCTh M eJUHCTBO
dbu3nuecKor KapTUHbI MUPa;

YUUTLIBAaTh TPaHUI[bl TIPUMEHEeHWs] W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 3/IeKTPUUeCKUil 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/ieJib aTOMa, HYKJIOHHAas MoOjie/ib aTOMHOTO sifipa MpU pellieHny (r3uuecKux
3a/1ay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TpPoiiecchl) U OOBSICHATHL X Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/JUMOCT,
TEeI/I0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBHs TOKa, B3auMO/eliCTBUe
MarHuTOB, 5J/IKTPOMarHuTHasi WHAYKLUS, [J€MCTBME MAarHWTHOTO TIO/sg Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUKICS 3apsi[i, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHBI, TIPSIMOJIMHEHOe PpacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, JUCIEepCUsl CBeTa,
dboTtoannekTpuueckuii 3pdekT (poto3aPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast

PaZiIM0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUeCcKue, MarHUTHbIe,
ONTUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), WUCMO/b3Yysl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUN 3apsif], CW/la TOKa, 3/eKTPUYeCcKOoe HarpsbkeHHue, 3J1eKTpUUecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUSI MarHATHOTO TMojsi, cuia Awmrepa, cuia JlopeHija, WHAYKTUBHOCTb
KaTyLIK{, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4YacToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3/IeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
ONTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJWUMH, WX 0003HaueHUs W eAWHMIIbl, YyKa3bIBaTh
(GopMy/ibl, CBA3BIBAIOLME [IAHHYI (PU3MYECKYyI0 BeJUUYMHY C JIPYTUMH
BeJIMUMHAMU;

OMUCHIBAaTb H3YUEHHble KBAaHTOBbIE SBJEHUSI U TMPOLIECChl, MCMOJIb3YS
(¢ur3nueckre BeIUUYMHBI: CKOPOCTb 3/71€KTPOMAarHWTHBIX BOJH, [JJ/IMHA BOJIHBI U



yacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIePUO/, Moypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPH OIUCAaHWK T[PaBWJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbIC
WCIIO/Ib3yeMbIX BeIMUMH, MX 0003HaueHusi W eHHUIIbI, YKa3biBaTh (POPMYIIbI,
CBsI3bIBAlOIIME [laHHYI (U3UUECKYH) BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCIOJIb3Yys (PU3nuecKue
3aKOHBI U MPUHLUMBL: 3aKOH OMa, 3aKOHbI T10C/1e[i0BaTe/IbHOTO U Tapasiie/ibHOTo
COoeJMHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTPOMarHUTHOU
WHAYKIWY, 3aKOH MPSIMOJIMHENMHOTO pacnpoCTpPaHeHUsl CBeTa, 3aKOHbI OTPa)kKeHUst
CBeTa, 3aKOHbI Mpe/ioM/IeHHsI CBeTa, YpaBHeHHe OuHIITeliHa A/ GhoTo3ddeKTa,
3aKOH COXPaHeHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHWsi MaCCOBOI0 Umc/a, MocTyaaThl bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, NPy 3TOM pa3jnyaTh CJI0BECHYIO (hOPMYJIHUPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUsA (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpeJie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MA MarHATHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMIiepa U cuiibl JIopeHiia;

CTPOUTh U OIMChIBaTh H300pa)keHHe, CO3JaBaeMoe TUIOCKUM 3epKajioM,
TOHKOMU JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTepHMeHTa,
cobupath yCTaHOBKY W3 TMpe/JIOKeHHOr0 000py/j0BaHUsl, MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYILIEeCTB/ISITh MPsIMble U KOCBEHHbIE M3MepeHUs] (PU3NUeCcKUX BeIMUWH, TIPU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEPeHUWM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYECKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJjibTaTaM UCC/IeZlOBaHMSI;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOrO »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTeJIbHOCTA C HWCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BhIJeNATh (hr3ruecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble [ eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (PHU3UUeCKOu BeJIMUUHBI;

pellaTh KaueCTBeHHBIE 3a/]aUM: BbICTPAMBATh JIOTUUECKH HEITPOTHBOPEUHBYHO
I[ETIOYKY PacCy)XIeHH{ C OIOopoi Ha W3yueHHbIe 3aKOHBI, 3aKOHOMEDHOCTH H
dbu3ryeckue siBJIeHUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJay  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [I/Isl TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[iH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TTO/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 NH(POpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHSI MX 0e30I1aCHOr0 MCI0/Ib30BaHUs B TIOBCE[HEBHOU
YKU3HU;

TIPUBOJUTH TIPYMEPbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHEe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B Pa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TeOpeTHUeCKHe 3HaHWsA M0 (PU3HKe B TOBCEAHEBHON >KU3HU
nsi obecrieueHus1 6€30MaCHOCTH MpU 00pall[eHruy C TIPUOOpaMu 1 TeXHUUeCKHUMHU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs B OKpY>Katolllel cpe/Je;

paboTatb B TpyIIle C BBINOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TPyNMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl KaK/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOM Npo0/IeMBbI.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KonnuecTBo uacoB JJ/IeKTPOHHBbIEe
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/bHBIE
paboTbI e paboTbI
pecypchbl
Paspen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubnmroreka LJOK
1.1 ®u3KKa U MeTO/Ibl HAYUYHOI'O TI03HaHUs 2 hits:/m.edsoo.rw/7fA1bE72
Wtoro no pasgeny 2
Pa3pen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmaorexa OK
https://m.edsoo.ru/7f41bf72
bubnmroreka LJOK
2.2 Humanika 7 https://m.edsoo.ru/7f41b{72
bubmmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHHUKe 6 1 1 hitps://m.edsoo.rw/7f41b72
Wtoro no pa3peny 18
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 Bubmoreka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka [IOK
3.2 OCHOBEI TepMOAMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BellleCTBa. 5 Bubmoreka IIOK

®a30Bble nepexo/bl

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



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

WTtoro no pasgeny

24

Paszpgen 4. 9JIEKTPOJJUHAMUKA

bubnmoreka IIOK
4.1 DNeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
40 [ToCcTOsIHHBIN 3/1eKTPUYECKH TOK. TOKU B 1 bubmoreka LIOK
' pasIMyHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wroro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 K/TACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchbl
Paspen 1. 9JIEKTPOJJMHAMUKA
11 MarsuTHoe mnoJie. DJIeKTPOMarHuTHast 1 1 3 bubmmoreka LIOK
' WH/Y KLU https://m.edsoo.ru/7f41c97¢c
Nroro nio pa3geny 11
Pa3pen 2. KOJIEBAHWSA 1 BOJ/IHBI
21 MexaHuyeckye U 3/1eKTpOMarHuTHbIe 9 1 Bubmioreka IIOK
' KoJ1eGaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHnueckre U 3/IeKTPOMarHUTHbIe 5 1 bubmmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka LIOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Wtoro no pasgeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielaNbHON Teoprun 4 1 bubmioreka [IOK
OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Nroro nio pasgeny 4
Paszpen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThbI KBAHTOBOM ONTUKHU 6 Bubnmorexa TIOK

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



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

bubmioTeka LIOK

e C1poere arowa ! https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17jpo 5 BubmoTteka ITOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKH

bubmioTeka LIOK

5.1 OneMeHThbl aCTPOHOMMM U acTpOhH3UKH 7 hitps://m.edsoo./7£41c97c
Nroro nio pazgeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE

6.1 Ob6o011ato1iee MOBTOPeHKE 4 ngg;;iﬁ)gﬁ}; £41c97c
Nroro nio pa3geny 4
Pe3epBHOe Bpemsi 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOIT'PAMME 68



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




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomnuecTBo yacoB JJIEKTPOHHbIE
Jara

No uudpoBbie

Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE

pabdoThI paboThI A
pecypchl

dusnka — Hayka 0 Ipupoje.

1 Hayunsbie MeTZ bl HOEH&FHI?H 1 Bubmaorexa OK

y A https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myvpa
Posnb 1 MecTo du3uKu B

9 (hopMHpOBaHNUY COBPEMEHHOM 1 Bubmioreka IIOK
Hay4YHOU KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
NIPaKTUYeCKOU J1eTe/IbHOCTH JII0/ler
MexaHuueckoe JBUXKeHUe.

3 OTHOCUTENTBHOCTE MEXaHUYECKOT 0 1 Bbubmmoreka LIOK
nBrkeHus. [lepemelljeHue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMO/IMHEHHOe 1 bubmoTeka [IOK
[IBUKeHue https://m.edsoo.ru/ff0c3620

c PaBHOYCKOpeHHOe TIpSIMO/TMHEHOe 1 bubmmoreka IIOK
JBIDKeHUe https://m.edsoo.ru/ff0c372e

5 CBobojHoe niafieHue. Y CKOpeHre 1 bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeliHOe fBYKeHMe.

7 [IBrb>keHre MaTepUaJbHOU TOUKU 110 1 Bubmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHuun oTHOCUTe/IbLHOCTH [anues. 1 Bbubmioreka IIOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2

NHepranbHble CUCTeMbl OTCUeTa.
[TepBbiii 3akoH HbroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHuun

bubmmoreka IIOK

9 CyIiepno3uLuu cui. Bropol 3akoH
yrep 1 P . https://m.edsoo.ru/ff0c3be8
HeroToHa f11 MaTepuasbHOW TOUKU

10 Tpetunii 3akoH HeroToHa f/1s1 Bubmioreka IIOK
MaTepHa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cuna

bubmioTeka LIOK
11 TsbKecTu. IlepBas KocMHUueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuiia ynpyrocty. 3akoH I'yka. Bec bubmuoreka LIOK
Tesa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa(@uuueHT TpeHus.

13 Cua CEH OTI/IBJ'IEI?I/quI rlf v BI/I)P;(EHI/II/I BuGmiorexa [JOK

P P A https://m.edsoo.ru/ff0c3f76
TeJla B KUAKOCTU WIU rase
[TocTynaresnbHOe ¥ BpaljaTe/sbHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZOrO Tea. bubmmoreka IIOK
MowmeHT cuisl. [11eyo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPZIOro TeJla
Vmnynbc MaTepranbHOW TOUKH,

15 CUCTeMbl MaTepUabHbIX TOUeK. Bubmioreka LIOK
Mmrtyibe cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VIMITy/IbCa. PeakTHBHOe [BU)KeHHe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuneTtnueckast sHeprus MaTepyuajbHON bubmmoreka LIOK
Touku. Teopema 06 U3MeHeHHHU https://m.edsoo.ru/ff0c4502
KWUHEeTUYeCKOW SHeprumn

17 [ToTeH1anbHas SHEPrus. Bubmioreka LIOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

[ToTeHuManbHas SHepPrus ynpyro
JlebopMHUPOBaHHOU MPY>KUHBI.
[MoreH1ManbHast SHEpPrUs Tesia BOJIU3U
MOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

18

[ToreH1MabHbIE U HETIOTeHLIMaIbHbIe
cusibl. CBsI3b pabOTHI
HeroTeHLIMaIbHbIX CUJI C U3MeHeHUeM
MeXaHW4YeCKOW SHepruu CUCTeMbI TeJl.
3aKOH CcOXpaHeHUs MeXaHU4YeCKOoM
SHEpruu

Bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHast paboTa
«MccnepoBanue CBs3u pabOThI CHITBI C
M3MeHeHHeM MeXaHWUeCKOW SHePTruu
TeJla Ha TIPUMepe PaCTSHKeHHUS
PE3MHOBOTO JKI'yTax»

20

KoHtposbHast paboTa 1o Teme
«Kunemaruka. /JiHaMuka. 3akOHbI
COXPaHEeHHsI B MeXaHUKe»

Bubmioreka IIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE TIOI0KEeHHUS1 MOJIEKY/ISIPHO-
KUHEeTU4eCKou Teopuu. bpoyHoBckoe
nBwkenue. Iuddysus

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUXKeHUs U
B3aUMO/eMCTBUS YaCTHL] BellleCTBa.
Mogenu cTpoeHus ra3oB, XUAKOCTeN
Y TBEPIBIX TeJ

23

Macca monekyn. Konuyectso
BeliectBa. [loctossHHasa ABorazapo

24

TennoBoe paBHOBecue. TemriepaTypa



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a

U eé usmepenue. llIkana Temreparyp
Lenbcus

Npeanshbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde
AbGcosntoTHasi Temriepatypa Kak Mepa

%6 Cpe/iHell KWHEeTUYeCKOW SHeprum bubmmoreka IIOK
[IBUJKEeHUs MOJIeKy/l. Y paBHeHHe https://m.edsoo.ru/ff0c511e
MengeneeBa-KanelipoHa

27 3akoH [lanbToHA. ['a30Bble 3aKOHbI
JlaboparopHast paboTa

)8 «VccnenoBanye 3aBUCMMOCTH MEXY
rapamMeTpamu COCTOSIHUS
paspekKeHHOro rasza»

79 M3ornporeccrl B ueaabHOM rase u Uux bubmmoreka IIOK
rpaduyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BnyTpeHHs1s sHeprus
TePMOJUHAMUUECKON CUCTEeMBI U

30 crioco6bl eé u3MeHeHusi. Konvuectso Bubmioreka LIOK
TeTUIOThI U paboTa. BHyTpeHHSss https://m.edsoo.ru/ff0c5952
SHeprust OJHOATOMHOI'0 U/ieaslbHOr0
rasa

31 Buge! Tenionepesaun Bubnmorexa TIOK

https://m.edsoo.ru/ff0c5c36
Y nenbHas TerioéMKOCTh BellleCTBa.
32 KonnuecTBo TennioTsl rpu Bubmaorexa IOK
. https://m.edsoo.ru/ff0c5c36
Teruionepeaue. AmabaTHbIN MpoLecc
33 [TepBrIii 3aKOH TEPMOZAVHAMUKH U €r0 Bbubmioreka IIOK

IMpUMEHEHHKE K U30IpoLeccamMm

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

Heob6paTumocTs 1porjeccoB B

Bbubmmoreka IIOK

34 npipo/e. BTopoit sakort https:/m.edsoo.ru/ff0c6230
TepMOJWHAMUKYU

35 [Mpunyun gevicteus u KI1/1 TeryioBoit bubmmoreka IIOK
MalllUHbI https://m.edsoo.ru/ff0c600a

36 [uxkn Kapxo u ero KII/I

37 OKoJioruuecKre mpooIeMsl
TeI/I03HepPreTUKU

38 O6ob6maronuii ypok «MoJieKyasipHasi bubmmoreka IIOK
¢u3vka. OCHOBBI TEPMOJVUHAMUKI» https://m.edsoo.ru/ff0c6938
KontposnbHast pabora o Teme

39 «MonekynsipHasi pusvika. OCHOBBI Bubmiorexa [JOK

YIAp ' https://m.edsoo.ru/ff0c6a50
TepPMOJAVUHAMUKI»

40 ITapoobpa3oBaHue U KOHJeHCALUs. bubmmoreka IIOK
Ncnapenve v kureHue https://m.edsoo.ru/ff0c63b6
A6comoTHasI U OTHOCUTE TbHAS

41 BJI&)KHOCTh BO3AyXa. HackIieHHbIN Bubmorexa TTOK

Ayxa. . https://m.edsoo.ru/ff0c64d8
rnap
TBéppoe Teno. Kpucramiimyeckue u

42 amop@Hble Tena. AHU30TPONUS Bubmoreka IIOK
CBOMCTB KpUCTaioB. JKnujkue https://m.edsoo.ru/ff0c65f0
KpucTasibl. COBpeMeHHbIe MaTepUasbl
[1naBneHve u KpucTaaIA3aLusl.

bubmioTeka 1IOK
43 Y penvHad TeruioTa riaBeHus.
https://m.edsoo.ru/ff0c6708
Cybmmarius
bubmoreka 1IOK
44 YpaBHeHMe TeryioBoro 6amaHca
DABHEHHE TEIIoBoT nlan https://m.edsoo.ru/ff0c6820
45 OneKTpU3aLus Tel. DeKTpUUeCKUu bubmoTeka LIOK



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
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3apsiZi. [lBa BU/ia 3/1eKTPUUYECKUX
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBO,Z[HI/IKI/I » AU3JIEKTPUKU 1

46 MOJIYNIPOBOJAHUKU. 3aKOH COXpaHeHUsI Bubnmorexa TIOK
YNPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3/1eKTPUUECKOro 3apsifia
BsaumogericTBre 3apsi0B. 3aKOH
47 KynoHa. ToueuHbli 3/1eKTpUUYECKUI Bubmmorexa TTOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsf
HarnpsokéHHOCTB 3/1eKTPUUeCKOro
48 niosig. [IpyHLMn cynepnosuyuu Bubmioreka IIOK
3J1eKTPUUECKUX Toseu. JInHuu https://m.edsoo.ru/ff0c6df2
HarpsyKEHHOCTU
PaboTa cu 31eKTPOCTaTHYeCcKOTro
49 noss. [Torenuman. PasHocTh Bubmiorexa IOK
i . https://m.edsoo.ru/ff0c6£00
MOTEHL[Ma/I0B
[1poBOHUKY U IUSJIEKTPHUKU B
POBOA A P bubmoreka LIOK
50 3/71eKTPOCTaTUUECKOM TI0JIe.
https://m.edsoo.ru/ff0c7018
JvsnekTpuyeckasi IpOHULIAEMOCTb
bubmoTeka [IOK
51 OJIeKTPOEMKOCTb. KoH/eHcaTo
P A P https://m.edsoo.ru/ff0c7126
OJIeKTPOEMKOCTD IJIOCKOTO
52 KOH/IeHcaTopa. DHeprus 3apsukKeHHOro Bubmiorexa IOK
4 pa. P P https://m.edsoo.ru/ff0c72c0
KOH/leHcaTopa
£3 JlaboparopHast paboTta "Vi3mepeHue
3/1IeKTPOEMKOCTU KOHieHcaTopa"
54 [TpuHLMI JeCTBUS U IPUMEHeHHe

KOH/IeHCaTOpOB, KOMMMPOBA/ILHOTO
anmnapara, CTPYMHOr0 IpUHTepa.



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
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OneKTpocTaThyeckas 3aliura.
3a3zemMieHre 371eKTpornpubopos

ONeKTpUUYeCcKri TOK, YCJIOBUS ero
cylecTtBoBaHMsl. [10CTOSIHHBIN TOK.

55 Cwuia Toka. HarpskeHue.
Conporunenue. 3akoH Oma zist
ydacTkKa 1ernu
[TocnenoBarenibHOE, Napasiie/bHOe,
CMelllaHHOe Coe/IMHeHre
56 TPOBOIHMKOB. JITabopaTropHast paboTa 0.5 Bubnmorexa TIOK
POBOA ) paTOpHaA p ' https://m.edsoo.ru/ff0c74f0
«/3yueHue CMellIaHHOTO COeIMHEHUSsT
pPe3nCTOPOB»
57 PaboTa ¥ MOIIHOCTB 3/IEKTPUYECKOTO bubsmoreka IIOK
TOKa. 3akoH [Ixoyns-JleHua https://m.edsoo.ru/ff0c7838
3akoH Oma /17151 TOTHOW (3aMKHYTOM)
3/1eKTpruYeckou 1enu. Kopotkoe
bubmoTeka [IOK
58 3ambikaHue. JlaboparopHast paboTa 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHEer0 COMPOTHBJIEHUSI»
Pe3epBHbiii ypok. KoHTponbHas
P P " P " bubmoTeka 1IOK
59 pabora o Teme "DjieKTpoAMHaAMHKA" /
. https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast ipoBepouHasi paboTa
O6o01aroiuii ypok
60 «Snelfi OLiHal\?[]IEKa» / Bcepoccuiickas Brbmorexa [IOK
poA P https://m.edsoo.1u/ff0c88be
rpoBepouHasi pabora
61 OJIeKTPOHHAs TIPOBOAUMOCTD TBEPABIX

MeTaJI/I0B. 3aBUCUMOCTh
COIIPpOTUBJIEHHS METAJ1IJIOB OT



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0

TeMIlepaTypbl. CBepXIpoBOAUMOCTb

62 OneKTpUYeCcKul TOK B BaKyyMe. 1
CBoliCTBa 3/IEKTPOHHBIX ITyUKOB
[ToynpoBoAHUKH, MX COOCTBEHHasi U

63 NIpyUMecHast IPOBOAUMOCTb. CBOMCTBA 1 Bbubmioreka IIOK
p—n-nepexoza. I[1onyrnpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
TIpUOOPBI
ONeKTPUYEeCKH TOK B paCTBOpax U

64 pacIiiaBax 3/IeKTPOJIUTOB. 1 Bubmoreka IIOK
OJIEKTPOJIMTUYeCKas JUCCOLaLMs. https://m.edsoo.ru/ff0c82ba
ONeKTpo/v3
OneKTpUUecKUi TOK B rasax.

65 CamocTosiTe/TbHbIN U 1 bubmumoreka LIOK
HeCaMOCTOSITe/IbHBIN paspsz. MoHus. https://m.edsoo.ru/ff0c84ae
[Inasma
OnekTprUUecKre MpruOopsI U

66 YCTPOICTBA U UX MPaKTUUeCKoe 1 bubmoTeka [IOK
rnpuMeHeHue. [TpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoOCTH
KonTtposnnHast pabora o Teme

67 «DnekTpoctaTuka. I[locTosiHHBIN 1 Bubmioreka IIOK
3/1eKTpUUecKuii TokK. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMuHbIX Cpejax»

68 Pe3epBHbIit ypok. O6061IaroIHii YPOK 1 bubmmoreka IIOK
o TemaM 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB ITO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
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11 K/TACC

KosinuecTBo yacos JJIeKTPOHHbIE
No ara u(PpoBbIe
n/n Tema ypoka Bcero Kourposeubie | HpakTutecku iyqemm ]:ﬁizosaTeanble
padoThI e padoTbI pecypeer
[TocTosiHHBIE MAarHUTBI U UX

1 B3aUMO/IeUCTBUe. MarHuTHoe ToJie. 1 bubmoreka LIOK
BekTop MarHuTHOM MHAYKUWU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOW UHAYKLIUA
MarHuTHoe 110Jie TIPOBOJHUKA C

’ TOKOM. O1bIT JpcTrea. 1 bubnuoreka LIOK
B3aumogeiicTBre TTPOBOJHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHasi pabora «/3yueHue 1 1 bubnmoreka LIOK
MAarHUTHOIO I0JI KaTYyILIKKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBe MarHMTHOTO T10JIS1 Ha
MIPOBOJHUK C TOKOM. Cua Ammnepa.

4 JlabopaTopHasi paboTa 1 1 bubnuoreka IIOK
«/ccnenoBanue J1eMCTBUS https://m.edsoo.ru/ff0c9ac0
TOCTOSIHHOTO MarH1Ta Ha PaMKy C
TOKOM»

[eiicTBe MarHMTHOTO T10JIS1 Ha

c JBWXKYILYIOCA 3apsDKeHHYI0 YacTULLy. 1 bubnuoreka IIOK
Cuna Jlopentja. PaboTta cumbl https://m.edsoo.ru/ff0c9df4
JlopeHnia

6 OJIeKTpOMarHuTHas UHAYKUuUs. [1oTok 1

BEeKTOpa MarHUTHOW UHAYKLMU. D1C



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9778

WHAYKLIWA. 3aKOH 3JIeKTPOMAarHUTHOM
uHaykiyu Papajest

JlabopaTopHast paboTa
«/ccnefnoBaHue sIBIeHUS
3/1eKTPOMAarHATHON MHAYKLW»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cal50

WHyKTUBHOCTS. fIB/1eHue
caMoMHAyKLUuU. D/1C caMOUHAYKLMH.
OHeprusi MarHUTHOI'O I10J/151 KaTyLIKHU C
TOKOM. DJIeKTPOMarHUTHoOe I1oJ1e

bubnmmoreka LJOK
https://m.edsoo.ru/ff0ca600

TexHUUeCcKre yCTpOMCTBA U UX
TIpUMeHeHYe: TTIOCTOSTHHbIe MarHUTBI,
3/1IeKTPOMAarHuThl, 3J1eKTPO/|BUTaTe/lb,
YCKOPHWTE/N 3/7IeMeHTapHbIX YaCTHLI,
VHZYKLIMOHHAs 1eyb

10

O6o01aronuil ypok «MarHuTHoe
nosie. D/IeKTPOMarHUTHAs UHAYKLVSD»

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

11

KonTponbHast paboTa 1o Teme
«MarHuTHoe T10J1e.
OneKTpoMarHUTHasi UHAYKLUS»

bubmoreka LJOK
https://m.edsoo.ru/ff0cad58

12

CBobo/iHBIE MEXaHUUECKHe
KonebaHusi. 'apMoHHYecKue
KomnebaHus. YpaBHeHHE
rapMOHHMUECKUX KOJiIeOaHHH.
IIpeBpalene sHEpPrUn

bubmorteka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«/ccnenoBaHyie 3aBUCUMOCTH
Tiepro/ia MajibiX KojiebaHui rpy3a Ha
HWTH OT JJIMHBI HUTH U MacChl rpy3a»



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150

14

KonebaTenbHblit KOHTYP. CBOOOIHEIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/leaibHOM KojiebaTelbHOM KOHTYPE.
Amnasnorus MeXx1y MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysa TomcoHa. 3aKOH
COXpaHeHMs SHePrUK B U/leaIbHOM
KosiebaTeslbHOM KOHTYpe

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpeacraBieHue O 3aTyXarOIIUX
KosiebaHusIX. BbIHYX/1eHHbIe
MexaHHuecKue KojebaHus. Pe3oHaHc.
BbIHY>X/]eHHbIE 37IeKTPOMarHUTHbIE
Ko/IebaHUus

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

17

[TepemeHHbIM TOK. CHHYCOUA/TBHBIN
repeMeHHbIN TOK. MOIIHOCTh
TepeMeHHOr0 ToKa. AMITIMTYJTHOe U
JeMCTBYIOLLlee 3HaUeHWe CU/Ibl TOKa U
HarpsbKeHust

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

18

Tpancgopmarop. [Ipor3BozcTBo,
riepeziaua U oTpedsieHre
3/1eKTPUYEeCKOU SHepruun

19

Y CTpPOWCTBO U MpakTUUeCKoe
NIpYMeHeHHe 3/1IeKTPUYeCKOro 3BOHKa,
reHeparopa repeMeHHOI0 TOKa,
JIMHUM 3/1eKTpoIrepesjaq

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324

20

JKOJIOTUUeCKHe PUCKU TIPU
TIPOM3BO/ICTBE 3/IEKTPO3HEPIUU.
KynbTypa ucnons3oBanus
371eKTPO3HEPIUH B IOBCETHEBHOU



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

JKU3HHU

MexaHHUeCKHe BOJTHBI, YC/IOBUS
pacnipoctpaHenus. [Teproza. CKOpoCTh

bubmoreka LIOK

21
pacripocTpaHeHus U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHblie ¥ MPOJOJIbHbIE BOJTHbI
0 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB bubmoreka LIOK
3ByKa. Bricota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTPOMarHUTHbIE BOJTHBI, UX
. bubnmmoreka LIOK
23 CBOMCTBa U CKOpOCTh. Illkana
https://m.edsoo.ru/ff0ccfe0
371eKTPOMAarHUTHBIX BOJIH
[IpuHLMIIBI paOCBSA3U U
24 TenieBUeHUs. Pa3BuTre CpefiCcTB
cBa3u. Pagunosnokanus
oe KonTponbHast pabota «Konebanus u bubnuoreka IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimosiMHeHOe pacrpocTpaHeHue
%6 CBeTa B OZJHOPO/IHOM cpejie. bubmmoreka IIOK
ToueyHbI1 UCTOUHUK cBeTa. JIyyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHBI
27 oTpaxeHus cBeTa. [TocTpoeHue Bubmiorexa [JOK
p L p https://m.edsoo.ru/ff0cd4e0
1300pa’keHU B TIJIOCKOM 3epKajie
IIpenomienve ceeta. [TosHOE
)8 BHyTpeHHee oTpaxkeHue. [IpejenbHbIN bubmoreka LIOK
Yr0J1 IIOJTHOI'O BHYTPEHHer o https://m.edsoo.ru/ff0cd7f6
OTpa’kKeHHUs
59 JlabopaTopHast pabota «V3mepeHue bubmoteka LIOK

TMOKa3aTeJid MMpejIoMJ/IEHHA CTeK/Ia»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
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JIun3el. [TocTpoeHue W300paXkeHUH B

30 muH3e. dopMya TOHKOU JIMH3BI Bubmiorexa [JOK
- OPMY ' https://m.edsoo.ru/ffOcddle
YBenueHue JIMH3bI
JlaboparopHasi pabota
31 «HWccnegoBaHue CBOMCTB
1300pakeHUM B TMH3aX»
HOucniepcusi cBeta. C/10>KHBIA COCTaB
39 6enoro ceeta. I]BeT. JlabopaTopHas
pabora «HabsrozeHre gucnepcuu
cBeTa»
33 WNuTepdepentius ceeta. Audpakiys bubmoreka LIOK
cBeTa. [IudpakijoHHas peléTka https://m.edsoo.ru/ff0ced22
4 [TorepeyHOCTL CBETOBBIX BOJIH. bubmoteka LIOK
[Tonspu3saryis ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckuie IPUOOPHI U yCTPOWCTBA U
yC/ioBUSI UX 6e3011acHOTr0 pUMeHeHust
['paHUIlbI TPUMEHUMOCTH
36 KJ/lacCMUecKor MexaHukH. [TocTtynarsl bubmoreka LIOK
Criel[MaabHOM TeOpuur https://m.edsoo.ru/ff0cf862
OTHOCUTEJTbHOCTH
OTHOCUTEIBHOCTb OJHOBPEMEHHOCTH.
37 3ame/jjieHre BpeMeHHU 1 COKpallleHue Bubmorexa OK
A p parti https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi U UMIYJIbC PeISITUBUCTCKOU
38 yacTtuibl. CBs3b MacChl C SHEPrueu u Bubmorexa OK
Het P https://m.edsoo.ru/ff0cfc68
VMITY/TbCOM. DHEePrus MOKOsI
39 KonTtponbHast pabora «OnTHKa. bubmmoreka IIOK

OCHOBBI criellanbHON TeOpuH

https://m.edsoo.ru/ff0cf6£0



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cdd1e

OTHOCHTE/IbBHOCTH»

®otoHbl. Popmysna [1naHka. OHeprus

bubmoreka IIOK

40
Y UMMYJIbC GOTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIeJ0BaHNe Eub IIOK
nboreka
41 . A.T.
poTor(exTa. Ormbirer https://m.edsoo.ru/ffOcffc4
CrosieToBa
3akoHbI (hoTO3(P(heKTa. Y paBHEHUE
N (EO P P bubmoTeka [IOK
42 OuHILTelHa A5 poTo3ddekTa.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuiia» dotoaddekra
Hasmenue ceeta. OmbiTel 1. H.
43 JlebeneBa. XMMHUeCKOe IeCTBUE Bubmorexa [JOK
AEBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUUeCcKHe yCTPOUCTBA U
TipaKTAYecKoe TIpuMeHeHue:
44
dboTo3/1eMeHT, HOTOIaTUMK,
cojtHeuHast OaTapesi, CBeTOAMO/
45 Perrenvie 3a1au 1o TeMe «3OJiIeMeHThI bubmioreka LIOK
KBAHTOBOM OITTUKK» https://m.edsoo.ru/ff0d0302
Mopgens aroMa ToMcoHa. ONBITHI
46 Pe3epdop/a o paccessHUIO 0-4acTH bubmiorexa OK
PDOPA P t https://m.edsoo.ru/ff0d091a
[TnaHneTapHasi Mofie/ib aTOMa
bubmmoreka IIOK
47 IToctynate bopa
y P https://m.edsoo.ru/ff0d0afa
N3nyyeHue v nor/oijeHue (QOTOHOB
48 m I/I}ll'le exofie aTOMeLlu Cco, H(()iz“o OBHS Bubmorexa [JOK
P PEXOA . A yP https://m.edsoo.ru/ff0dOafa
SHepruu Ha Apyrou. Buzpbl crieKTpoB
49 BomnHoBble cBoricTBa yactul. BosHel bubmoreka LIOK

Je bponna. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0ca8
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJ/IBTATAM OCBOEHUSA
OCHOBHO! OBFPA30BATEJ/IbLHOM ITPOI'PAMMBI

10 K/TACC

Kop
npoBepseMoro
pe3y/bTara

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThbl 0CBOEHHA OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl CPe/JHEro 001ero 06pa3oBaHus

10.1

[eMoHCTpUpOBaTL Ha TipuMepax polb W MeCTO (PU3UKU B
¢bopMrpOBaHWY COBpeMEHHOW HayuHOW KapTWHbI MHUpa, B Pa3BUTHHU
COBPeMEeHHOW TeXHUKU U TeXHOJIOTUM, B MPAKTUUeCKOU [leATe/TbHOCTH
Jrofien

10.2

YuuThIBaTh TPAHULBI TIPUMEHEHUS] U3YUeHHBIX (DHU3UUYeCKUX MOJesei:
MaTepHuasibHasi TOYKa, WHepLMajbHas CHUCTeMa OTCYéTa, abCoJIFOTHO
TBEp/I0€ TeJlo, W/ea/lbHbIM ra3; MOJEe/U CTPOEHUS Ta30B, KUAKOCTeH U
TBEDJBIX TeJ, TOUEUHBbIA 3/IEKTPUUYECKUM 3apsii — TIpU pelleHud

¢du3nueckrx 3azau

10.3

Pacrio3HaBaTh (usnUeckre siBieHHs (TIPOI[eCcChl) U OOBSCHATH UX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIeKYy/ISIPHO-KHHEeTHUeCKOH Teopuu
CTpPOEHHUs BelleCTBA W  3JeKTPOJUHAMUKU: paBHOMEpHOe U
PaBHOYCKOpeHHOe TIPSMOJIMHelHHOe ABW)XeHue, CBOOOJHOe TMajieHue
Tes, ABWXEHWe TI0 OKDY)KHOCTU, WHepLvs, B3auMOJeiCTBHE Ter;
mubdy3usi, OpPOYHOBCKOE [BIWKEHHEe, CTPOEHHe JKUAKOCTeH U
TBEPABIX Tej, UW3MeHeHHWe 00béMa Ten TIpU  HarpeBaHUU
(ox/aXk/IeHWu), TeIJIOBOe paBHOBeCHe, HCIapeHue, KOHZeHcalus,
T7laB/ieHWe, KpUCTa/UIM3alvs, KWIeHWe, BJIAKHOCTb BO3/YXa,
TIOBBIIIIEHNE [IaB/IeHHs Ta3a TIPU ero HarpeBaHWM B 3aKPBITOM COCY/IE,
CBSI3b MeX/y IlapaMeTpaMH COCTOSIHHSI Ta3a B H30MpoIieccax;

3/IeKTpU3aLIMs TeJsl, B3aUMO/IeHiCTBHe 3apsi/iOB

10.4

OnuceiBaTh MexaHWYeCcKoe [IBIKeHWe, MCIOoib3ysl (r3nvyeckKue
Be/IMUMHBI: KOOpZAWHATA, MyThb, MepeMellleHre, CKOPOCThb, YCKOpeHHUe,
Macca Te/la, CWla, HWMIY/AbC Tesla, KWHETUYecKass SHeprus,
NOTeHL[Ma/bHasl SHeprus, MexaHuueckass paboTa, MexaHHYecKas
MOLIJHOCTb; TIPY OMKCAaHUU MPABU/IbHO TPAKTOBaTh (M3NUECKUN CMBICI
UCII0/Ib3yeMbIX BeIMUYMH, UX 0003HaueHUs: W eUHULbI, HaxOJAWTb
(opMyibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYIO0 BEJIMYMHY C APYTMMHU

Be/IMYrHaMU

10.5

OmnuceiBaTh HN3ydeHHbIe TeIlJIOBbIE CBOICTBA Tel W TeIUIOBLIE




SIBJIEHUSI, MCMOoJb3yd (U3MUecKue Be/JWUYUHBbL: [aBjeHue rasa,
TeMIlepaTypa, CpeJHds KHWHeTHYecKas »SHeprusi XaoTH4YecKoro
JBIKEHUSI MOJIeKyJ, CpeJHeKBaJlpaTU4yHasi CKOpPOCTb MOJEKYII,
KOJIMYeCTBO  TeIJIOTbl, BHYTPeHHssi 3Heprus, pabora rasa,
KO3 ULIMeHT ToJiIe3HOro [elCTBUSI TeIJIOBOr0 JBUraressi; MpHU
OMKCaHUH MIpaBUIbHO TpPaKTOBaTh (r3nueckui CMBICJT
WCTIO/Tb3yeMbIX BeJMUMH, WX O00O03HAUEHUS W eJWHULIbI, HaXOAWUTb
¢dopMy/ibl, CBSI3bIBaIOLME JJAaHHYI0 (DU3MUYECKYH0 BEJIMUMHY C APYTUMU

Be/IMYMHaM

10.6

OnuceiBaTh H3yYeHHble 3/1eKTPUUECKMe CBOMCTBA BellecTBa U
J/eKTpUYecKue siBjieHus1  (TIpoLlecChl), UCMOMb3yd  (r3UuUecKue
Be/TUYMHBI: 3/1IeKTPUYECKU  3apsf,  SJeKTpUyeckoe  TIOJe,
HanpsDKEHHOCTb [0/, IOTeHLMas, Ppa3HOCTb [IOTeHLMaloB; IIpU
OTMCAHWW TIPaBU/IbHO TPAKTOBaTh (PU3UUECKUI CMBIC/ HUCIO/Ib3yeMbIX
BeJIMUMH, WX 00O03HaueHWss W eJUHULbI; YKa3biBaTb (HOPMYJIBI,
CBSI3bIBAIOL[ME  [IAHHYK (DM3UUECKYyI0 BeIMUYMHY C  JIPYTUMH

Be/IMYrHaMU

10.7

aHa/lM3UpOBaTh (U3UUECKHe TIpOLecChl U SBJIEHHWS, HCII0JIb3Yys
¢u3nueckre 3aKOHbI U TIPUHLUIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUs MeXaHUUeCKOW SHepruu,
3aKOH COXpaHeHHWsl MUMITyJIbCa, PUHLUI CYNepro3uLiiy CUJI, IPUHLIMIT
DaBHOMpaBUsi UHEPLUA/JbHbIX CUCTeM OTCYéTa; MOJIeKY/SIPHO-
KUHETUYECKYI0 TeOpUI0 CTPOEHHsI BelleCTBa, ra30Bble 3aKOHBI, CBSI3b
CpefHe KUHEeTUYeCKOM SHepruu TeIIOBOIO J[BW)KEHUS MOJIEKYJ C
abCOMIOTHOM TemriepaTypoM, TepBbIli 3aKOH TEPMOUHAMHKH; 3aKOH
COXpaHeHHUsl 3/IeKTpPUYeCcKoro 3apsza, 3akoH KysoHa; mpu 3TomM
pa3nuuaTh CAOBECHYI (POPMYJMPOBKY 3aKOHa, €ro MaTreMaThyeckoe

BbIpaXKe€HHE U YCTIOBUA (FpaHI/IL[bI, O6]'IaCTI/I) MMpUMEHUMOCTH

10.8

OOBSICHITL OCHOBHBbIE TIDUHIUIBI [JIEMCTBUS MAIllMH, TPUOOPOB U
TeXHUYEeCKUX YCTPOWCTB; pa3/iuuaTh VCIOBUST HMX 0e30macHOro

HCII0/Ib30BAHHA B HOBCe'Z[HEBHOI\/JI JKHW3HU

10.9

BBIMOMHATL 9KCTIEPUMEHTHI 110 UCC/IeIOBAaHUI0 (PU3HUECKUX SIBJIEHUH U
TIPOLIECCOB C MCIO/Ib30BaHKEM TPSIMbIX U KOCBEHHBIX W3MeDPeHUH; Tpu
3ToM (opMynMpoBaTh TpobsieMy (3afauy) U TUMOTe3y y4ueGHOTO
JKCTIepUMeHTa,  coOMpaTb  yCTAHOBKY W3 TIPeJJI0KeHHOT0

000py/I0BaHus, IPOBOIUTE OMBIT U (HOPMYJTUPOBATH BLIBOZBI

10.10

Ocy1lecTBnATh MpsIMble U KOCBEHHble H3MepeHUsl (PU3NUecKux

Be€/IMYWH; TIpKU 3TOM BBI6I/IpaTB ONTUMAa/bHBIA CIIOCO0 HN3MEDEHHsA U




HCII0J/Ib30BATh M3BECTHbLIE MeTO/AbI OLI€HKHU HOFpELLIHOCTEﬁ H3Mep6HHﬁ

10.11

VccnenoBaTh 3aBUCMMOCTH MeXAy (M3UYeCKUMU BeJWYMHaMHU C
VCTIO/b30BaHUEM TIPSIMBIX H3MepeHHH; IpPU 3TOM KOHCTPYUPOBATb
YCTaHOBKY, (MKCMpOBaTb pe3y/bTaTbl I1OJyYeHHOM 3aBUCHUMOCTH
¢u3MUecKUx BeJIMUMH B BHJe TaOMWI] U rpadMKoB, JesaTh BHIBOZBI O

pe3y/ibTaTaM UCC/IeJ0OBaHUA

10.12

Cobmogate mpaBuiaa 0OesomacHOro TpyAa TIIpM  TPOBeeHUH
WCC/IeIOBaHW B paMKax y4yeOHOro 3KCriepuMeHTa, yueOHO-
WCCIIe/IOBaTeNbCKOW U TPOEKTHOM JesTeIbHOCTH C HCTI0/Ib30BaHUEM

W3MEPUTE/TIbHBIX YCTPOUCTB M JTabopaTOPHOTO 000PYZOBaHUs

10.13

PellaTh pacuéTHble 3a/lauM C SIBHO 3aJjaHHOM (hM3UUeCKOoW MO/esblo,
WCTIOJb3ysl (U3nyeckre 3aKOHbI U TIPUHIUIBI; Ha OCHOBE aHaau3a
yCJIOBUST  3a/lauyd  BbIOMpaTh  (PU3NUECKYIO MOJEeb,  BbIAE/STh
¢bu3nueckre BeJIMUMHBI U (HOPMYJIbI, HEOOXOANMBIE /sl e pellleHus],
TIPOBO/IUTh PACUETHI U OIIeHWBATh PeabHOCTh MOJYUeHHOTO 3HaueHust

(hr3MUeCcKou BeTMUUHbI

10.14

Pemarb  KauecTBeHHble  3a/auu:  BbICTpaWBaTh  JIOTUUECKU
HerpOTHMBOPEUMBYHO LIe[IOUKY PaCCy’KAEeHUIH C ONOpOM Ha U3y4yeHHble

3dKOHBI, 3dKOHOMEDHOCTH U (1)I/I3I/I‘JECKI/IE ABJ/1eHUA

10.15

Vcnonb3oBaTh TIpM  pellleHWd  yueOHbIX 3aJjau  COBpEMeHHbIe
MH(GOpMalLMOHHblE TEXHOJIOTUWA [Ji T0MCKa, CTPYKTYypHPOBaHUs,
WHTEpTpeTallid W TIPeZCTaB/eHUsT yueOHOW M Hay4YHO-TIOMY/ISIPHOU
vH(bOpMaLy, TO/JyUeHHOW M3 pa3/MUHbIX MCTOUHHMKOB; KPUTUUECKU

aHa/NM3UPOBaTh T0/Iy4aeMyro HH(OpMaLHio

10.16

[TpuBOAWTH TIpUMEpPHI BKJ/IaZla POCCHUMCKUX U 3apyOeXKHBIX yUEHbIX-
(¢U3MKOB B pa3BUTHE HayKH, OOBSICHEHHe IPOLIeCCOB OKPY’Karollero

MHDAa, B PAa3BUTHUE TEXHUKU U TeXHOJIOTUM

10.17

HWcronb30BaTh TeOpETHYECKHE 3HAHUS M0 (U3MKe B TOBCEIHEBHOM
JKU3HU [71s1 obecrieueHust 6e30macHOCTH TpU obOpailleHHH ¢ pubopamu
U TeXHUUECKMMH YCTPOMCTBaMM, [jii COXPAHEHUs 3/I0pOBbs U

cobsir0ieHrst HOPM 3KOJIOTHYeCKOTO MOBe/IeHUsT B OKPY KarolLeit cpejie

10.18

PaboTath B TpyIIMe C BBINOJHEHUEM Pa3/IMUHBIX COLMATBLHBIX POJIeH,
IUVIaHUpOBaTh  paboTy  Trpynmbl,  paljMoOHAIBHO  PAacCIpefessiTh
00513aHHOCTU U T[UIAaHUPOBaTh JesTeJbHOCTh B HeCTaHZAPTHBIX
CUTyalLusiX, aJileKBaTHO OL|€HMBAaTh BKJaJ, KaKJOr0 M3 y4aCTHUKOB

TPYMIIbI B pellieHre pacCMaTpUBaeMoi Ipo0JieMbl




11 K/TACC

Kopg
NpoBepseMoro
pe3y/jbTara

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 001Iero 06pa3oBaHus

11.1

[deMOHCTpUpOBaTb Ha TMpuMepax podb W MecTo (U3MKU B
(opMHpOBaHMY COBpPEeMEHHOM HayuyHOM KapTHHbI MHpa, B Pa3BUTUH
COBpEMEHHOW TeXHUKHU U TEeXHOJIOTUM, B IPAKTUUECKOM [1eATelTbHOCTH

JII0flel, 11e/I0OCTHOCTb Y eIMHCTBO (PM3MUeCKON KapTUHbI MUpa

11.2

YuuTbIBaTh TPaHULIbl IPUMEHEHUsI U3YUeHHbIX (PU3NYeCKUX MOZesel:
TOYEUHbIN 37IeKTPUUeCKUi 3apsj, sifjlepHasi MOZe/ib aTOMa, HyK/IOHHast

MoO/ie/Ib aTOMHOT'0 si/ipa MPU pellieHnH (pU3nYecKUx 3azau

11.3

Pacrnio3HaBaTh u3nueckue siBieHUs (TIPOLIECChI) U OOBSICHATh UX Ha
OCHOBe 3aKOHOB  3/IeKTPOJUHAMUKKA ¥  KBAaHTOBOW  (PU3MKU:
/IeKTpUYecKasi TIPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XUMHYeCKoe,
MarHUTHOe  JeWCTBUS  TOKa, B3aUMO/IeCTBUE MarHuToB,
JIeKTPOMAarHuTHasE WHAYKLUS, [elCTBUe MAarHWUTHOTO TIO/IsT  Ha
TIPOBOAHUK C TOKOM U [BWXKYIIUNUCA 3apsifi, 3/1eKTPOMarHUTHbBIE
KosiebaHUSI W BOJIHBI, TIPSIMOJIMHEMHOE pacrpoCTpaHEeHWe CBeTa,
oTpakeHue, TpefomsieHWe, UHTepdepeHLUs,  Audpakuus U
MoJisipu3alusi CBeTa, AUCIIePCUsi CBeTa, (OTO3/eKTpuueckuil s¢dekT
(boto3ddexT), cBeTOBOe JaBjeHHe, BO3HHWKHOBEHHE JIMHEMUaTOro
CrieKTpa aToMa BOJIOpOJila, eCTeCTBeHHass U MCKYCCTBeHHasi

PaaANO0AKTUBHOCTDb

11.4

OnuceiBaTh ~ M3yueHHble CBOMCTBA  BelleCTBa  (3/IeEKTpUYECKHUe,
MarHUTHbIEe, ONTUYECKHe, 3/IeKTPUUECKYH0 MPOBOJWMOCTb Pa3/TMUHBIX
cpel) W 3MeKTPOMarHWTHble siBjieHUs1 (TIPOLIeCChI), MCIO/b3Ysl
dbu3nueckre BeJMUMHBL:  JMEKTPUUYECKWM  3apsii, CWia  TOKa,
9JIEKTPUUYECKOe  HarpsDKeHHe,  3JIeKTPUYeCKOe  COTIPOTHBJIEHHE,
pa3HoCTb ToTeHIManoB, J/IC, pabora TOKa, WHAYKLUS MarHUTHOTO
nosisi, cuna Awmmepa, cwia JlopeHlja, WHAYKTUBHOCTb KaTYILUKU,
SHeprusi JIeKTPUUECKOr0 W MarHUTHOTO TIOfiel, Tepuoj M uacToTa
KosiebaHMI B KojiebaTelbHOM KOHTYPe, 3apsifi ¥ CUjla TOKa B TpoLiecce
rapMOHUYECKUX 3/IEKTPOMAarHUTHBIX ~ KOJiebaHuH, hokycHoe
pacCcTosTHUEe W ONTHYecKas CUia JIMH3bl; TIPU OIMHCAHWM TPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICJ HCIIO/Ib3YEMBIX —BEUUWH, UX
o003HaueHUsT W eQUHULIBI;, yKa3biBaTh (OPMYJbI, CBsI3bIBaIOLIME

AdHHYTO Cl)I/I3I/IIIECKy1-O Be€/IMUNHY C JPYTYMH BeJIMUNHAMU




11.5

OnuceiBaTh U3yUueHHble KBAHTOBbIE SIBJIEHUsI U MPOLIeCChI, UCTIO0/b3Ys
¢u3ryeckue BeMUMHBL: CKOPOCTb 3/1€KTPOMAarHWTHBIX BOJIH, JJ/IMHA
BOJIHBI U 4YacTOTa CBeTa, SHepPrUs W MMIY/AbC (POTOHA, MepUoj
rosiypacrnazia, SHeprusi CBsI3M AaTOMHBIX si/iep; IpU OINUCAHUU
NIPaBU/ILHO TPAaKTOBaTh (PM3MUYECKUI CMBIC/ HUCII0/Ib3YeMbIX BeJIMUMH,
X 0003HaueHHs1 U e[VHMULIbI; yKa3biBaTb (POPMYJbI, CBSI3bIBAOILVe
JAaHHYIO0 (U3MYEeCKYl0 BeJIMUKMHY C JPYTMMU BeJIUYMHAMMU, BBIUMCIATh

3HaueHue (pU3NUeCKOUr BeTUUNHbI

11.6

AHanu3upoBaTh (u3MUeckue TIPOLeCChl UM sIBJIEHUS, HCIIOJIb3Ys
¢usnueckre 3aKOHbl U TpPUHLUMBL  3aKOH OMa,  3aKOHBI
ToC/Ie/J0BaTe/IbHOTO Y Tapasule/lbHOTO COeJVHEHUs] TIPOBO/IHUKOB,
3akoH I)koysist — JleHIja, 3aKOH 37IeKTPOMarHUTHOW WHAYKI[UH, 3aKOH
NIPSIMOJIMHEMHOTO PacTipOCTPAHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsI CBeTa,
3aKOHBI ~ TIpeJIOMJIEHUS ~ CBeTa, ypaBHeHWe  JUHILTeWHa  Jyis
doToapdekra, 3aKOH COXpaHeHMS SHEpPrud, 3aKOH COXpaHeHUs
UMITyJIbCa, 3aKOH COXpaHeHUs S/eKTPUUeCcKOro 3apsija, 3aKoH
COXpaHeHUsI MacCOBOTO  UHWC/IA, TOCTylaTthl  bopa,  3akoH
pPaJlMOAaKTUBHOIO pacrajia; TMpHd 3STOM pasiuuaTh CJAOBECHYIO
GhopMyMpPOBKY 3aKOHa, ero MaTeMaTHuyecKoe BbIpa)keHHe U yCJIOBUS

(rpaHuIlbI, 006/1aCTH) TPUMEHUMOCTH

11.7

OHPEAEHHTL HallpaB/IeHWE€ BEKTOPa HWHAYKLWKW MAIHUTHOI'O T110J14

TIPOBO/JHYKA C TOKOM, CUJIbl AMIiepa U cuibl JIopeHna

11.8

CTpouTb ¥ ONMCHIBaTb U300pakeHHe, CO3/laBaeMOe  TIOCKUM

3epKajioM, TOHKOM JIMH30U

11.9

BBINOMHATE 5KCMIEpUMEHTHI 110 UCC/IeJ0BaHUI0 (PU3UUECKUX sIBJIEHUN U
TIPOL[ECCOB C WCI0J/Ib30BAaHWEM MPSIMbIX U KOCBEHHBIX U3MEpPeHUH; pU
3ToM (opMynvMpoBaTh TpobsieMy (3afauy) U TUIOTe3y y4ueGHOTO
JKCIIepUMeHTa,  cobupaTh  YCTaHOBKY W3  TIpe/JIOKeHHOrOo

000py/10BaHusI, TIPOBOIUTE OMBIT U (HOPMYJTUPOBATH BLIBOZBI

11.10

Ocy1lecTBnATh MpsIMble U KOCBEHHble H3MepeHUsl (PU3NUecKux
BeJIMYMH; TIPU 3TOM BLIOMpATh OMTUMaJbHBINA CrOCOO M3MepeHUs! U

HCII0J/Ib30BATh M3BECTHbLIEe MEeTO/ibl OLIEHKK1 HOFp@H.IHOCTEfI I/IBMQPEHI/Iﬁ

11.11

VccnepoBaTh 3aBUCUMOCTH (PM3MYECKUX BETMUMH C MCII0/Ib30BaHUEM
NpSMBIX WU3MEpPeHWH; TNpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY,
(GUKCHMpOBaTh pe3y/bTaThbl MOAYYEHHOW 3aBUCUMOCTH (PH3MUYECKUX
BeJIMYMH B BUJe TabmuL] U rpadyKoB, iesiaTb BBIBOJLI IO pe3yJibTaTaM

Hcciaen0BaHMsA

11.12

CobOmtozaTh TipaBuia 0e30macHOTO TpyjJa TIpH  ITPOBeeHUH




WCCejoBaHUM B paMKax y4yeOHOTO 3KCrepuMeHTa, yueOHO-
WCCJIe/I0BaTeIbCKOM U MPOEKTHOW JesiTe/IbHOCTH C MCIO/b30BaHUEM

W3MepPUTEe/IbHBIX YCTPONCTB U JJabopaTopHOro 000py/j0BaHHUS

11.13

PellaTh pacuéTHble 3a/jlauM C SIBHO 3aJ@aHHOW (pU3UUeCKOW MOJesblo,
UCTIONb3ysl (U3nuecKue 3aKOHbl M TIPUHLIMITBI; Ha OCHOBE aHaIu3a
yC/IOBUSL  3ajjaud  BbiOMpaTh  (U3WYEeCKyl0 MojieNlb,  BbIeNSATh
dusnueckre BeTMUUHBI U (POPMYJIbI, HEOOXOAMMbIe /IS €€ pelleHus,
TIPOBO/IUTh PACUETHI U OLIeHHWBATh PeasbHOCTh MOJYUeHHOTO 3HaueHust

br3UUeCKol BeTMUMHbI

11.14

Pemath ~ KauecTBeHHblE  3aflaud:  BBICTPAWBaTh  JIOTUYECKU
HEerpOTHBOPEUMBYIO LIeTIOUKY PACCy’KAeHHI C OMopoid Ha U3y4yeHHbIe

3dKOHbI, 3dKOHOMEPHOCTHU U Cl)I/IBI/I‘-IECKI/Ie ABJIEHUA

11.15

Wcronp30BaTh MPU  pelleHMM yueOHBIX 3aZjauy  COBPEMeHHbIe
VH(OpMaLMOHHblE TEXHOJIOTUA [JJ1 TI0MCKa, CTPYKTYypHPOBaHUs,
WHTEepIIPeTallii U TIpeZiCTaB/ieHuss y4eOHOM M Hay4HO-TIOMYJ/ISIPHOM
UH(pOpMaLMY, TMOTYyYeHHOW W3 pa3/lMuYHBbIX MCTOYHUKOB; KPUTUYECKU

aHa/lM3UpOBaTh M0JIyyaeMyto HH(OpMaLHIo

11.16

OOBSICHATh TIPUHLIITBI AEWCTBUS MAlllWH, NMPUOOPOB M TeXHUUECKUX
YCTPOMCTB; pa3ivuaTh YCJIOBUSI UX 0€30MacHOT0 WCIIO/Ib30BaHUS B

MOBCeIHEBHOW JKU3HU

11.17

[TpyuBOAWTE TIpMMeEpBI BK/aZila POCCHUHCKUX U 3apyOeKHbIX YUEHBIX-
($U3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE TPOL[ECCOB OKPY’KarOIL[ero

MHDP4a, B Pa3BUTHE TEXHHUKU U TeXHOJIOTUH

11.18

Wcronp30BaTh TeOpeTUYECKHe 3HAHUS M0 (U3UKe B TIOBCEIHEBHOM
YKU3HU 717151 obecrieueHust 6€30MacCHOCTH TIpU 00palljeH|H ¢ MpubopaMu
M TexXHHUeCKUMH YCTDPOMCTBAMH, [l COXPaHEHWs 3[0pPOBbsS U

CO6]'IIO,Z[€HI/IH HOPM 3K0JIOTHYeCKOTI'O 1oBeJeHNA B OKPY)Ka}OLHEﬁ cpege

11.19

Pabotate B TpyIIe C BBIMOJHEHHWEM Ppa3/MYHBIX COLUABHBIX DOJIEH,
TJIaHUpOBaTh ~ paboTy  Tpymmbl,  palMOHAaNbHO  pacrpefensTh
00S13aHHOCTH Y TUIAHWPOBaTh [JeSITeIbHOCTh B  HECTaH/AapPTHBIX
CUTyalUsiX, aZleKBaTHO OLEHMBAThb BK/3J KaXAO0r0 W3 YyYaCTHHUKOB

TPYTITLI B pellieHre pacCMaTprUBaeMoi 1po0ieMbl




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

Kop
pasjen
a

Kop nnpoBepsiemoro
3/IeMeHTa

HPOBepHeMbIe 3JIEMEHTDBI COAePKAHUA

OU3NKA 1 METO/JbI HAYUYHOI'O IIO3HAHUA

1.1

du3uka — Hayka O T1ipupofe. HayuHble
MeTO/Ibl TI03HaHWs OKpYysKarouero mupa. Posb
JKCIIepUMeHTa W Teopud B mpoLecce

MMO3HaHWsA IMPUPOJHI. SKCHepI/IMEHT B Cl)I/I3I/IKe

1.2

MogenupoBanve (pU3MYECKUX SIBJIEHUH WU
nporieccoB. HayuHble rumnoressl. Pusnueckue
3aKOHbl U TeopuH. ['paHMLIbl NPHUMEHUMOCTH
(usnyecknx 3aKOHOB. [TpunHLMn
cooTBeTcTBUsl. Poslb M MecTo (U3MKU B
(hopMUpOBaHMM  COBpPEMEHHOM  Hay4HOU
KapTUHBI MUpa, B NpaKTU4eCKOU

JesiTeTbHOCTH JItO/ieit

MEXAHUWKA

2.1

###PartHH#KIHEMATUKA

2.1.1

MexaHnnueckoe [BrkKeHHe. OTHOCUTETHbHOCTD
MeXaHWYeCcKoro ABwkeHusi. CucreMa OTCYETaA.

Tpaexkropus

2.1.2

[TepemelijeHre, CKOPOCTh (CpefjHsisi CKOPOCTH,
MTHOBEHHasT  CKOPOCTb) U YCKOpEHHe
MaTepuaJbHONW TOUKM, MX TIPOEKLMA Ha OCU
CUCTEMBI KOOp/IMHAT. CnoxxeHuve

riepeMelleH1l U CJI0)KeHHe CKOPOCTel

2.1.3

PaBHOMepHOe U PaBHOYCKOpeHHOe
TpsSIMOTMHEHOe JIBIDKEHUe. I'paduku
3aBUCUMOCTH KOOp/MHaT, CKOPOCTH,

YCKOPEeHWUs, yTU v riepeMenieHust




MaTepHaﬂBHOﬁ TOYKHU OT BpEMEHH

2.1.4

CBobOojHOe TIafieHne. Y cKopeHre CBoO0IHOTO

naZieHust

2.1.5

KpuBonuneliHoe aBwkeHue. PaBHOMepHOe
JBIWDKEHWe  MaTepuajbHOM  TOUKM  TIO
OKPY’>KHOCTH. YT/IOBasi CKOpPOCTb, JIMHEMHast
CKOpPOCTb. [Tepuog, u 4yacToTa.

LleHTpOCTpEMUTETEHOE YCKOPEHHe

2.1.6

TexHuueckre  yCTpOWCTBa: CIUJOMETD,
[BYDKEHWe CHapsi[0oB, LieNHble U peMeHHble

nepesiaun

2.1.7

ITpakTrueckue paboTEhL N3mepenne
MI'HOBEHHOU CKOPOCTH. Wccnenosanue
COOTHOLLIEHUS] MeXJy MyTsMH, NIPOH/jeHHbIMU
TeJIOM  3a  IOC/Ie[j0BaTe/lbHble  paBHBIE
MIPOMEXXYTKA BPeMeHU NPU paBHOYCKOPEHHOM
[BIWKEHHHU C HAauyaJbHOM CKOPOCTBIO, PaBHOU
Hy/0. V3yueHre [BWKeHUS LIapHUKa B BA3KOU
Xupkoctd.  V3yueHue  ABWKeHHUs — TeJla,

OpOILIeHHOTO TOPHU30HTAILHO

2.2

###Par### IVTHAMUKA

2.2.1

[TpyHLMnO OTHOCUTE/IbHOCTU Ianunes.
[TepBbiii 3akoH HbioTOHa. HepiuanbHbIe

CUCTEMBI OTCUETa

2.2.2

Macca Ttena. Cuna. [IpyuHLMIT Cyrnepriosuyyu

CHUJI

2.2.3

Btopoii 3akoH HbloTOHa /151 MaTepua/ibHOU
TOUKM B UWHEpPLUAIbHOW cuUcTeMe OTCuéTa
(UCO). Tperuii 3akoH HbloToHa A5

MaTepHa/IbHBIX TOUYEK

2.2.4

3aKOH BCeMUPHOro TAroteHvs. Cusa TsKeCTu.

HepBaH KOCMHUYeCKasd CKOPOCTh. Bec Tena

2.2.5

Cwuna yripyroctu. 3akoH I'yka

2.2.6

Cuna tpenusi. Cyxoe TpeHue. Cuia TpeHUs

CKOJIb>XeHUsA n CUJla TpeHud ITOKO4.




Koadduriment tpenusi. Cuma COnpoTUB/IEHUS

MpU ABVKEHHWHU TeJld B )KUJAKOCTU WJIN ra3e

2.2.7

HOCTynaTeIIbHOG W BpalllaTe/IbHOEe [BH)XeHHe

abCoI0THO TBép,E[Ol"O Te/la

2.2.8

MoOMeHT CU/ibl OTHOCUTE/IbHO OCU BpallleHHUs.
[Ineyo cunbl. Yc1oBUs paBHOBeCHSI TBEPAOIO
Tena B ICO

2.2.9

TexHuueckue YCTI)OI‘/JICTBa: MOAIIMWITHUKH,

ABI)KeHHE MCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[TpakTrueckue pabotel. V3ydyeHue ABIKEHUS
Opycka 10 HakK/JIOHHOW TUIOCKOCTA TIOZ
[leiCTBMeM HeCKOJIbKUX cuil. VccnenoBaHue
3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HHUKAIOIIUX
B JedopMUpyeMOil Tpy>XUHE U Pe3HOBOM
obpasije, OT BenMUMHbI UX JehOpPMaLHH.
VccnenoBanue ycioBrM paBHOBECHsI TBEPZOIO

Tesa, UMeIOIero OCh BpalljeHust

2.3

###Par###3AKOHDBI COXPAHEHNA B MEXAHUKE

VmnynbCc MaTepyasbHOM TOUKH, CHUCTEMBI

2.3.1 MaTepuasbHbIX TOYeK. MmmynbCc cuisl U
M3MeHeHHe UMITyJIbCa TeJla
530 3akoH coxpaHeHus wummnynsca B HCO.
o PeakTrBHOe /IBU)KeHue
2.3.3 Pabota cusbl
234 MOUIHOCTb CUJIBI
53 KuHeTnueckass s3Heprust MaTepraabHOM TOUKU.
o Teopema 0 KNHeTUYeCKOU SHEPIUU
[TorenuuanbHasg 5SHeprus. [loTeHuuanbHas
536 SHeprus yIpyro Ae(opMUpOBaHHOM
o npykuHbel. [loTeHlManbHass SHeprus Tesa
BOJ/IM3U TTOBEPXHOCTH 3eMJn
2.3.7 [ToTeHLManbHbIe Y HEMOTEHLUaJbHbIE CHUJIBI.

CBs13b pa6OTbI HeIloTeHIJHMa/IbHbIX CHJI C

N3MeHeHHneM MeXaHUYeCKOUN SHEpruu




CHUCTEMBI TeJl. 3aKoH COXpdHEHUA

MeXaHUYeCKON SHepruu

2.3.8 Yripyrue v Heynpyrue CTOJIKHOBEHUS
539 TexHWuecKre yCTPOMCTBA: [BWKEHHE pakerT,
o BOJZIOMET, KOIlep, NIPY>KUHHbIN [TUCTOJIeT
[TpakTnueckrie paboThl. V3yueHue CBSI3U
53.10 CKOpDOCTeM Te/Jl TIIpU HEeYyNpyrom  ygjape.

UccnenoBanne cBs3u  paboTel  CHABI  C

M3MeHeHreM MeXaHnueCKOU JHEPIruu Tejia

MOJIEKYJIAPHASA ®U3NKA 1 TEPMOJNHAMUKA

3.1

###Par####OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TEOPUU

3.1.1

OCHOBHbIE TI0JIOXKEeHUS MOJIEKYJISIPHO-
KUHeTHUUeCcKon TEOpUH. BpoyHoBcKkoe
AaBwkenue. [Inddysus. Xapakrep JBWKeHUS U

BBEII/IMO,E[EI\/’ICTBI/IH YdCTHL BeleCTBa

3.1.2

Mopend CTpoeHUsi Ta30B, >KUAKOCTEM U
TBED/IBIX TeJT ¥ 00bSICHEHWE CBOWCTB BeIlleCTBa

Ha OCHOBe€ 3THUX MO,Z[@JI@IZ

3.1.3

Macca MOJIEKYJI. KomuuectBo BelleCTBd.

ITocTosinHasi ABorazpo

3.1.4

TernioBoe paBHOBecue. TemmepaTypa U eé

nsmepenue. Illkana Temmneparyp Lienbcus

3.1.5

MO,E[E]I]: naeajiabHOro rasd. OcHoBHOEe
YPaBHEHHE MOHEKYHHPHO-KHHETHHECKOﬁ

T€eOpHHu Nea/ibHOr'o ra3d

3.1.6

AbcomoTHasi TemIiepaTypa Kak Mepa CpeZHei
KWHEeTUUeCKOW SHeprud TeIyIOBOrO ABIKEeHUs

yacru rasa. [llkana Temmnepatyp KenbBuHa

3.1.7

YpaBHenue Knaneiipona — MeHzesneeBa.

3akoH [lanbTOHa

3.1.8

I'a30BbIe 3aKOHBI. M30MpoLeCcChl B W/ealbHOM
rase C IOCTOSIHHBIM KOJIMUeCTBOM BellleCTBa:

M30TepMa, U30xopa, n3obapa

3.1.9

TexHuueckve  yCTpOMCTBa: TEepPMOMETD,




b6apomeTp

3.1.10

[TpakTHueckue paboTel. V3MepeHHWe MacChl
BO3/yXa B KJIaCCHOW KOoMHaTe. VccienoBaHue
3aBUCUMOCTH MEXy rapameTpaMu COCTOSTHUS

pa3pe’keHHOro rasa

3.2

OCHOBbBI TEPMOJVNHAMUKHI

3.2.1

TepmoanHamuueckass cucrema. BHyTpeHHss
SHEeprusi TepMOJAUHAMUYECKOM CHUCTEMbI U

Croco0bI eé U3MeHeHUs

3.2.2

KosmuectBo TernnoTsl U paborta. BHyTpeHHss

SHeprusa 0JHOaTOMHOI'O N ed/IbHOI'O I'd3d

3.2.3

Buzibl  Tersionepesiaud:  TeTUIONPOBOJHOCTS,
KOHBEKLMsI, u3nyuyeHre. TerioéMKOCTh Tera.
YnenbHasi TeTUIOEMKOCTh BeljecTBa. PacuéT

KOJIM4YeCTBa TeIJIOTEI IIPH TeIiorepeaayde

3.2.4

[TepBbIit 3aKOH TepMO/IJMHaMUKH. [IpuMeHeHre
11epBOro 3aKOHa TepMOJVHAMUKU K
nsonpoueccam. ['paduueckasi uHTepripeTauys

paboThI raza

3.2.5

TernsioBele MammHbl. [IpUHLMNBL  [€HACTBUS
TeTUIOBbIX MallvH. [Ipeobpa3oBaHusi SHEPryuu
B TelioBbIX MawmHax. KospduumeHt
nonesHoro gevictBusi  (ganee —  KIII)

TeryiIoBoM MaivHbl. L{ukn KapHo u ero KIT/]

3.2.6

Bropou 3aKOH TepMOJUHAMUKU.
HeobpaTMOCTh  TIpOI|ECCOB B TIPUPOZE.
TernioBble JBUraTesu. OKosioruyeckre

1po0IeMbI TeTJI03HePreTHKN

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTaTe/ b
BHYTPEHHET 0 CropaHusi, ObITOBOI

XOJIOIUTBHUK, KOH/TUL[MOHED

3.2.8

[MpakTrueckue paboTel. Vi3mepeHue yensHON

TeIJIOEMKOCTH

3.3

###Par### AT PEI'ATHBIE COCTOAHNA BEIIIECBA. PA30BbIE




I[NEPEXO/bI

3.3.1

[Tapoobpa3oBaHue U KOH/leHcalsi. VicrapeHue
U KUIIeHYe. Y penbHas TervioTa
rapoo6pa3oBaHUsl. 3aBUCHMOCTb TeMITePaTyphbI

KHWIIeHHWS OT JaBJ/IeHUA

3.3.2

AOco/r0oTHasT M OTHOCUTE/IbHAsE BJIAYKHOCTD

BO3/yxa. HaceliieHHbIl nap

3.3.3

Tséppoe TeJo. Kpucrannuueckue 15
amopdHble Tena. AHHU30TPOMNUSI  CBOWCTB
KPUCTa/JIOB. Kupakue KPUCTaJ/lIbL.

CoBpemeHHbIe MaTepUasbl

3.3.4

[lnaBmeHne w KpucTta/umMsanus. Y e/bHas

TerioTa rnasneHus. Cybnumarys

3.3.5

YpaBHeHUe TeryioBoro OanaHca

3.3.6

TexHWueckre yCTPOWCTBa: TUIPOMETp W
NICUXPOMETp,  KaJoOpuMeTp,  TeXHOJIOTUH
TI0JIy4YeHHs] COBPEMEHHBIX MaTepuasoB, B TOM

UKC/ie HaHOMdTepHaioB, 1 HAHOTEXHOJIOTHU

3.3.7

ITpakTrueckue paboThL. N3mepenne

BJ/I&XKHOCTH BO31yXd

SJIEKTPOAMHAMUKA

4.1

###Par###OJIEKTPOCTATUKA

4.1.1

OnekTpu3aLus Tejl. JIeKTpUJecKui 3apsg. [IBa

BU/Ia 37IEKTPUUECKHX 3apsiZioB

4.1.2

[TpoBogHUKH, [M3/IEKTPUKH u

TM0JIyIPOBO/IHUKH

4.1.3

3aKoH COXPdHEHUA 3JIEKTPUUECKOI'0 3apsid

4.1.4

B3aumopetictBue 3apsizioB. 3akoH KyoHa

4.1.5

Onekrtpuueckoe  mosie.  HampsykéHHOCTB
3JIEKTPUYECKOTO TOJISI. [MpuHIMn
Cyrepriosuiuu.  JIMHUM  HaNpsKEHHOCTH

3JIEKTPHUYECKOI'O IMO0JIA

4.1.6

Pabota cHM  37€KTPOCTaTHUECKOTO  TIOJS.

HOTEHL[I/IaJ'I. Pa3HocTth IMMOTeHLK1a/I0B




HpOBO,E[HI/IKI/I U OUI3JIEKTPHUKKU B TIOCTOSHHOM

4.1.7 JIeKTPUYEeCKOM  Mojie.  [JusnekTpuyeckas
TIPOHULIAEMOCTh
OJIeKTPOEMKOCT. Konpgencarop.
4.1.8 ONIeKTPOEMKOCTb  [VIOCKOI'O  KOHZEeHCaTopa.
OHeprus 3apsKeHHOr0 KOHZileHcaTopa
TexHWueckre  yCTpOWCTBA:  3/J€KTPOCKOII,
419 JIEKTPOMeTp, 3JIeKTpOCTaTUyecKas: 3aluTa,
o 3a3emsieHHe 3JIeKTPOTNIpUOOpPOB, KOH/EHCATOoP,
KCEepOKC, CTPYWUHBIN TIPUHTED
4110 ITpakTrueckue paboThL. N3mepenue

3/IeKTPOEMKOCTH KOH/[eHCaTopa

4.2

HH#HPar###TIOCTOSAHHEBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JINMYHBIX CPEJAX

YcioBusi  CyllleCTBOBaHMSI  TOCTOSTHHOTO

4.2.1 3/1eKTPAYeCKOro Toka. Microunuku Toka. Cusia
ToKa. [ToCcTOSHHBII TOK
4.2.2 Hanpspokenue. 3akoH Oma fij1s1 yuacTKa Liernu
423 OJIeKTpUYeCcKoe COMpPOTUBJIEHMe. Y7e/lbHoe
o COTPOTHBJIEHME BellleCTBa
424 [TocnenoBarensHoe, rapa’suiesibHOe,
o CMeLlaHHOe COeJiJMHeHHe TTPOBOHUKOB
Pabora smekTprueckoro Toka. 3akoH [IKoyiis
4.2.5
— JleH1ja
4.2.6 MOILIHOCTB 3/71eKTPUYECKOro TOKa
3MeKTpoJBXKyllasi cuna (manee — IAC) u
427 BHYTDEHHee COMNPOTHUBJIEHVEe WCTOYHUKA TOKA.
o 3akoH Owma a1  ToMHOW  (3aMKHYTOW)
3/1eKTpruyeckon Lenu. KopoTkoe 3aMbIkaHue
OJIeKTPOHHAs TPOBO/IUMOCTD TBEp/bIX
428 MeTa/UIOB.  3aBUCUMOCTb  COMNPOTHUBJIEHUS
o MeTasl/ioB oT TeMIepaTyphbl.
CBepxnpoBoJUMOCTb
4.2.9 ONeKTpUuYeCcKWd TOK B Bakyyme. (CBoNCTBa




3JIEKTPOHHBLIX ITYYKOB

4.2.10

[MonyripoBogHuKK. CoOCTBEHHAst U TpUMecCHast
MPOBOJMMOCTh T10/ylIPOBOAHUKOB. CBOMCTBA

p-n nepexoja. [To/yrnpoBoAHUKOBBIE IPUOOPLI

4.2.11

ONeKTpUYecKuidi TOK B 3JIEKTPOJIMTAX.
OneKTponuThYecKas JMCcoLMarusl.

OJIEKTPOJIM3

4.2.12

OneKTpruuecKui TOK B rasax.
CaMoOCTOATe/IbHBIN W HecaMOCTOSITeTbHBIN
pa3psif. Pa3nuuHble TUIBI CaMOCTOSITE/IbHOTO

paspsiza. Monnus. [1na3ma

4.2.13

TexHuueckre  yCTpPOWCTBA: amriepmerTp,
BOJIbTMETP,  peocTaT, HWCTOYHUKM  TOKa,
3/1eKTpOHarpeBaresbHble npubopkl,
3/IEKTPOOCBETHUTE/IbHbIE TIPUOOPBI, TEPMOMETP
COTIPOTUBJIEHUS, BaKyyMHbIN o[,
TepPMHUCTOPbI " (doTopesncTopsl,

TOTYTIPOBOAHUKOBBIN TUO/, Ta/lbBaHHKA

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMeIIIaHHOT' O COeJUHEeHUsI pe3HCTOPOB.

N3mepenne O/IC HUCTOYHMKA TOKAa U €ro
BHyTpeHHero conpotuBnenus. HabmogeHve

3/IeKTPO/IH3a

11 KJIACC

Kopg,
pa3aen
a

Kopanposepsiemoro
j/1eMeHTa

IIpoBepsieMble 3/71eMeHTBI CO/iep>KaHUA

SJIEKTPOAMHAMUKA

4.3

##H#Par#t##MAT'HUTHOE T1OJIE. DJIEKTPOMAI'HUTHAA UHAYKINA

4.3.1

[TocTosiHHBIe MarHuThl. B3aumopeiicTBre

ITOCTOAHHBIX MAarHUTOB

4.3.2

MarnuTtHoe TmoJsie. BekTop MarHUTHOMU

VHAYKUMK.  TIpuHIMN  cynepno3uLuu.




JIuHun MarHuTHOW WHAYKUMH. KaprtrHa
JIMVHUMA  MarHUTHOW  WHAYKUWAWA  TIO/S

IOCTOAHHBIX MAIrHUTOB

MarHuTHoe mMo/je MpPOBOJHUMKA C TOKOM.
KapTvHa /MHUMI M0/ IJIMHHOTO TPSIMOTO

IMPpOBOAHHWKA W 3dMKHYTOI'O KOJIbLIEBOT'O

433 TPOBO/IHMKA, KATYIIKM C TOKOM. OIBIT
Opcrena. BzaumopencTBre NMpoOBOJHUKOB C
TOKOM
4.3.4 Cuia Amriepa, eé MO/ly/Ib U HallpaBJieHre
Cwa JlopeHiia, eé MOZy/Ib 1 HarlpaBJieHue.
[IBr>KeHHWe  3apsDKEHHOM  4acCTULbl B
43> OJJHOPOJHOM MarHuTHOM Tiojie. Pabora
cusibl JIopeHuia
4.3.6 SIBneHye 371eKTPOMarHUTHOM MHAYKLIAN
4.3.7 [ToTok BeKTOpa MarHUTHOM UHAYKLIAN
3/C nHAYyKUMU. 3aKOH 3/1eKTPOMarHUTHOM
4.38 nHayKimn dapagies
BuxpeBoe asnekTpuueckoe nmnosie. IC
WHJYKUAA B TIPOBOJHHUKE, ABWXKYLLEMCS
439 IIOCTYIIaTe/IbHO B OZHOPOJHOM MarHUTHOM
rose
4.3.10 [IpaBusio JleHua
NHAyKTUBHOCTL. fIB/IeHMe CaMOWHAYKLVH.
431 3/J1C caMOMHAYKLIIHU
OHeprusi MarHWTHOIO MO/l KaTyLIKU C
4.3.12
TOKOM
4.3.13 OJIEKTPOMAarHuTHOe 1oJjie
TexHuueckre  yCTPOMCTBA:  ITOCTOSIHHbIE
MarHuTBhl, 3/1eKTPOMAarHuTHl,
4.3.14
3/1IeKTPO/JBUTaTe/Ib, YCKOpUTEH
3/IeMeHTapHbIX YaCTHL], UHAYKLMOHHAS T1eUb
4.3.15 [IpakTHueckue paboThLI. N3yuenue

MArHUTHOI'O TI0JA KdTYIIKHM C TOKOM.




WccnepoBanve  [elCTBUSL  TIOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM. VccneoBaHye

ABJ/IeHUA BHGKTPOMBFHHTHOﬁ WHAYKLIWN

KOJIEBAHUA 1 BOJIHBI

5.1

#H#HPartH#MEX AHNYECKUE N DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

KonebatenbHass  cucrema. CBobOopHbIe
Kosiebanust. ['apMoHuueckne KosiebaHMS.
[lepyios, uactota, amruiUTya u (¢asa

KoJ1ebaHuii

5.1.2

[Ipy>kuHHBIM MasATHUK. MareMaTH4eCKUU

MasATHUK

5.1.3

YpaBHeHUe TapMOHUUYECKUX KojebaHUi.
Kunemartnueckoe u JIMHaMUyecKoe

onucaHue KojaebarenaLHOro ABH)KeHHUA

5.1.4

[TpeBparjeHue SHepruu npu
rapMoHUYecKux  KosjebaHuwsx.  CBsi3b
aMIVIATY bl Kosie0aHUM HCXOJJTHOM
BeJIMYMHBI C aMIUIUTy/jaMH KoJiebaHuil eé

CKOPOCTHU ¥ yCKOPEHHUS

5.1.5

KonebatenbHelii  koHTYp.  CBOOOJHBIE
3J1IeKTPOMarHuTHbIe KoJiebaHust B
u7lealbHOM  KojiebaTellbHOM — KOHTYPe.
AnHasorusi MeXAy MeXaHWYeCKUMHU U
3/1eKTPOMarHUTHBIMU KoJ/iebaHUsAMHU.

®opmyna TomcoHa

5.1.6

3aKoH COXpPdHEHUS SHEpPryur B HA€a/IbHOM

KomebaTe/TlbHOM KOHTYpe

5.1.7

BeIHy)X/IeHHbIe MeXaHU4YecKre KojieOaHusl.
Pe3onanc. Pe3onaHcHas KpuBasl.
BeIHYX/]eHHbIe 3/1IeKTPOMarHUTHbIE

KOJieOaHUs.

5.1.8

[Tepemennbii  TOK.  CHHyCOMZA/TbHBIN

HEPEMEHHBII;’I TOK.

5.1.9

MoHoCTb riepeMeHHOr 0 TOKa.

AMIIIUTYHOe U JIeHCTBYIOIlee 3HaueHue




CHWJIbI TOKA W HAIIPsDKeHUSA

5.1.10

TpancdopmaTtop. ITpou3BoACTBO, Mepejaua
U ToTpeb/ieHre 37eKTPUUECKOW SHEPrHUH.
OKOJIOTUYeCKHe PUCKU MPU MPOU3BO/ICTBE
3/71eKTPUYECKOU SHEeprumu. Kysnbrypa
WCI10/1b30BaHUs 3/1eEKTPO3HEpPrun B

TIOBCeIHEBHOM JKU3HU

5.1.11

TexHuueckre yCTpoWcTBa: celicMorpad,
3/1IeKTpUYeCKUit 3BOHOK, JIUHUU

y/1eKTporepeay

5.1.12

[TpakTnueckre pabotel. MccnemoBanue
3aBUCUMOCTH TIepHO/la MaJbIX KojieOaHWH
rpy3a Ha HUTU OT JJIMHBI HUTU M MacChl
rpysa. MccinefoBaHue repeMeHHOIO TOKa B
L[e[d U3 I10C/1e/0BaTe/IbHO COeSUHEHHBIX

KOH/IeHCATOpa, KaTYIIKUA U Pe3nucTopa

5.2

##HPart#HMEX AHNYECKNE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHHUeCKHe BOJIHBI, yCJIOBUS
pacripoctpaHenusi.  Ilepuos.  CkopocTb
pacripocTpaHeHWss W [JjIMHA  BOJIHBL.

HOHepeI-IHLIe " TIpOA0JIbHBIE BOJTHBI

5.2.2

###H#Par#i# Vntepdepenuus v audpakiys

MeXdaHHn4YeCKHrX BOJIH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BrbicoTa ToHa. Tem0Op 3ByKa

5.2.4

OJIeKTPOMAarHuTHble  BOJHBL. Y C/I0BUSA
W3/IyuyeHUs  3JIGKTPOMAarHUTHBIX  BOJIH.
B3aumHas opueHTaius BekTopoB E, B u v

B BHEKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  3/IeKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHWe, IpejiOM/IeHHe, TOJsIpU3aLiys,
mudpakuus, uHTepdepeHus. CKOpOCTb

3JIGKTPOMAIrHUTHBIX BOJIH

5.2.6

[MIxasna 3/IeKTPOMAarHUTHBIX BOJIH.

HpI/IMEHeHI/Ie JJIEKTPOMAIrHUTHBIX BOJIH B




TeXHUKe U OBITY

5.2.7

[IpyHLMIIBI  pajyOCBSI3U U TeJIeBUJIEHUS.
Pagnosiokanus. OJIeKTPOMarHUTHOe

3arpsi3HeHHe OKpY’KarolLjei cpe/ibl

5.2.8

TexHu4eckre yCTPONCTBA: My3bIKa/JbHble
VHCTPYMEHTBI, y/IbTPa3ByKOBast
JMarHoCTMKa B TexXHUKe U MeJuL1He,
pajap,  pajUONpUEMHMK,  TeJleBU30p,

aHTeHHa, TesneoH, CBU-neun

5.3

###Par###OIITUKA

5.3.1

[IpsimonyHeliHOe pacrpocTpaHeHHe CBeTa

B OJIHOPOJHOM cpefie. JIyu cBeTa

5.3.2

OtpakeHre cBeTa. 3aKOHbI OTpakKeHUs
cseta. IlocTtpoeHue M300paykeHNid B TUIOCKOM

3epKasie

5.3.3

IIpermomnenvie cBeta. 3aKkOHBI TIPEIOMJIEHHS
CBeTa. AGcomoTHBIHI roKasaTeslb

rpejioMJ/IeHUA

5.3.4

[MosHoe BHyTpeHHee OTpa’KeHue.
[TpenenbHBIN yros MOMHOTO BHYTPEHHEro

OTpa>XeHHA

5.3.5

HOucnepcusi  cBera. CroXHBIA — COCTaB

6enoro ceeta. LIget

5.3.6

Cobuparoliiie ¥ pacCceuBarollfie JIUH3BL
Tonkast yiH3a. DOKyCHOEe pacCTOsHUE W
ONTUYeCKassk  CWla  TOHKOW  JIMH3BL.
[TocTpoeHue M300paXkeHUH B COOUPAIOIIAX
M pacceMBalIiuX JiMH3ax. Dopmysa
TOHKOW JIMH3bI. YBe/JUUeHUe, [aBaeMoe

JIMH30M

5.3.7

[Tpenensl NPYUMEHUMOCTH TeOMeTPUYEeCKOU

OIITUKK

5.3.8

Wnutepdepeniss  cBeta.  KorepeHTHbIe
VICTOYHHKHU. YcnoBus HabmoeHus

MdKCHMMYMOB 41 MHWHHMYMOB B




MHTeppepeHIIMOHHON KapThHe OT [JBYyX

CI/IHCbEiBHbIX KOrepeHTHbIX KCTOYHHKOB

Oudpakuuss  cBera.  /JludpakipoHHas

peléTKa. YcoBue HabmoeHusi T/IaBHbIX

5.3.9 MaKCUMYyMOB rpu rnajieHuu
MOHOXPOMaTUUeCKOT0 CBeTa Ha
IY(hPaKIMOHHYIO PeIIETKY
5.3.10 ITonsipusaiys ceeta
TexHuyecKkre YyCTPOMCTBA: OYKH, JIyma,
doToanmapar, TPOEKLMOHHBIN —armmapar,
5.3.11 MUKPOCKOTII, TeJIeCKOIl, BOJIOKOHHasi
OIITHKA, nudpakiMoHHast peléTKa,
TIOJISIPOU]
[IpakTrueckue paboThL. N3mepenue
£ 310 roKasaTessi mpesiomsenusi. VccnenoBaHue

CBOMCTB  HW300pakeHMM B  JIMH3aX.

Habnromenue qucrnepcuy cBeTa

BJIEMEHTHI CIIEITMAJIBHOM TEOPUY OTHOCUTEJIBHOCTU

6.1

['paHuLibl TPUMEHMMOCTH KJ/IaCCUUeCKOU
MeXaHUKH. [MocTynaTbl TeopUu
OTHOCHTEJ/IbHOCTH: VHBApUaHTHOCTb
MOJyJs CKOPOCTH CBeTa B BaKyyMe,

TIPUHIUIT OTHOCUTETbHOCTH DUHIIITeiHaA

6.2

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameziieHe BpeMeHM U COKpalljeHHe

JUTUHBI

6.3

OHeprust ¥ UMITyJIbC CBOOOIHOM UaCTULIBI

6.4

CBs3b MacChl C 3Heprvesl U HMIY/IbCOM
CBOOOZHOM UacTUIBl. OHEpPrusi TOKOst

CBOOO/THOM YaCTHILIBI

KBAHTOBASA ®U3NKA

7.1

###Par###ITIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

@otoHbl. PopMmyia I11aHKa CBA3U 3HEpruu

¢doTOoHa C ero uacToTOl. OHeprus u




HMITy/TIbC (POTOHA

7.1.2

OTkpeITHe U uccnenoBaHue Goto3ddexTa.

OMBITHI AT. CroseToBa. 3aKOHBI

dhoTtosrddekra

7.1.3

YpaBHeHue OlHIITeHA ISt

doTorddekra. «Kpacnas rpaHuLa»

dhoTtosrddekra

7.1.4

Hasnenue ceeta. OnbiThl [1.H. JlebeseBa

7.1.5

XuMHuecKoe AEIZCTBHE CBeTa

7.1.6

TexHuyeckrde YCTpPOMCTBa: (POTO3/IEMEHT,
(hoToaTUuK, COJTHeUHast Oatapes,

CBETOZMO]

7.2

CTPOEHUE ATOMA

7.2.1

Mopgens aToMa TomcoHa. OnbIThI
Pe3epdoppa no mcciiejoBaHUIO CTPOEHHS

dToMd. H]'IaHETapHaH MO/JeJ/Ib aTOMa

7.2.2

[TocTtynaTel bopa. Nznyuenune u
norjioijeHue (OTOHOB TIpU  Tepexo/ie
aroMa C OJHOTO YPOBHS SHEPrUM Ha
apyroi. Buabl criektpoB. CieKTp ypoBHe#

SHepPruuv aTomMa BoAOpOJd

7.2.3

BonHoBble cBoiicTBa yacTtull. BomHbl fe
Bpoiins. KopnyckyisipHO-BOTHOBOM
Ayamu3Mm. [Judpakuys 3/1eKTPOHOB — Ha

KPpHUCTa/1JIaX

7.2.4

CrioHTaHHoe U BBIHY>KIE€HHOE H3/TyUeHHUe.

YCTpoiicTBO M IPUHIMIT paboTHI a3epa

7.2.5

TexHuyeckre yCTPOMCTBA: CHEKTpabHbINA
aHanu3 (CIeKTPOCKOI), jla3ep, KBaHTOBbIU

KOMIbIOTEp

7.2.6

[Tpaktrueckue  pabotel.  Habmogenue

JIMHeNWYaToro CrieKTpa

7.3

ATOMHOE A0PO

7.3.1

MeToapl HaOMOAEHUs W PerucTparvu




3JIEMEHTAPHBIX UdCTHL]

7.3.2

OTKpbITWUE  pagUOaKTUBHOCTH.  OMbITHI
Pesepdopa 1o oripeseneHHt0  COCTaBa
paZiMOaKTUBHOTO  u3nydeHus. CBoMCTBa
anbta-, 6eTa-, raMma-u3TyueHus. BivsiHue

PadrOaKTUBHOCTH Ha KMBbI€ OPI'dHU3MbI

7.3.3

OTKpbITME  TIDOTOHA U HEWTpOHa.
HyksonHasi mogens sinpa ['eiiseHbepra —
NBanenko. 3apsy sapa. MaccoBoe uuciio

saapa. M30Tormbl

7.3.4

Anbda-pacniag,. ONeKTPOHHbIN u
TO3UTPOHHbBIN GeTa-pacmaf,. Namma-
U3JTyueHue. 3aKkoH Paii0aKTUBHOT O

pacrnaja

7.3.5

OHeprus CBsA3U HYKJIOHOB B szipe. InepHble

cunbl. [Jedekt Maccel sipa

7.3.6

SlnepHble peakuuu. [leneHWe U CHUHTe3

Anep

7.3.7

AnepHbii peaxTop. TepmosiiepHbIA
cuHte3. [lpobneMbl U  TepPCreKTUBBI
SleDHOM  SHEepreTHMKU.  OKOJIOTUYecKue

dCII€KThI HAEPHOﬁ SHEPreTuKu

7.3.8

OneMeHTapHble  4YacTullbl.  OTKpbITHE
MO3UTPOHa. ®dyHJameHTaIbHbIe

B3aUMO/IENCTBUS

7.3.9

TexHuueckde  yCTpOWCTBa:  [JO3UMeTp,
Kamepa BunbcoHa, sJepHbId peakTop,

atoMHasa bomba

7.3.10

[TpakTrueckue paboTel. VccenoBaHue
TPEKOB YacTuL| (ro TOTOBBIM

tdoTorpadusm)

SJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3gHoro Heba. Co3Be3nus, sIpKue

3BE3/IblI, IJIAaHETHI, UX BUIUMOe JBMKeHHe




8.2

ConnHeuyHas cucrema. IlnaHeTbl 3eMHOU
TPYIIIBL. IInaHeThI-rUraHThI n 1%0:¢
CITYyTHHUKH, KdpJIMKOBBIE TIJIAHETHI. Mansie

Tesia Co/THeUHON CUCTEeMBbI

8.3

ConHue, ¢orocepa u  armocdepa.

Co/tHeyHas aKTUBHOCTD

8.4

NcTtounuk sHeprum CosHLA U 3BE3]

8.5

3BE31pl, WX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBeTHMOCTb, PaZiiyC, TemIiepaTypa,
ux B3alMOCBSI3b. Muarpamma
«CTIEKTPa/IbHbIM  K/MacC —  CBETUMOCTBY.
3BE3pl  [VIaBHOM  I10C/I€0BaTETbHOCTH.
3aBUCUMOCTb «Macca — CBETHUMOCTb» [iisi

3BE3/] I7IaBHOM I0C/1Ie/J0BaTe/TIbHOCTH

8.6

###Par###BHyTpeHHee CTpoeHue  3BE3[,.
CoBpeMeHHble Tpe/iCTaB/IeHUst 0
NpOUCXOXkJeHnd U 3Bomouyu CosHua u

3BE3/]. JTarlbl )XU3HU 3BE3]

8.7

Mneunbli Ilyte — Hama ['anakTuka.
CrnivpasibHast CTPYKTypa lNamakTuky,
pacrnpefiesieHde 3BE37, rasa U IIbUIN.
[Tonoxxenve u pBwkenue Co/nHLA B
lanakTtuke. Ilnockas u  cdepuueckas

noacHucCTemMnl I'anakTuku

8.8

Turbl r'a/IaKTHK. Pa,E[I/IOFaJIaKTI/IKI/I %1

KBa3aphbl. YEpHEIe AbIPHI B sijpax rajakTHK

8.9

Bcenennas. Pacmipenne  BceneHHOM.
3akoH Xabb6sa. Pa3beraHue rasakTHK.
Bo3pact u pamuyc Bcenennou, Teopust
Bonbmioro B3peiBa. Mogenb  «ropsiueit

BcenenHoli». PeTukTOBOE H3/yueHre

8.10

MaciitabHast ~ CcTpykTypa  BceneHHOM.
Meraranaktika. HepeliéHHbie mpo6/ieMbl

aCTPOHOMUU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 11 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. nozx

penakiueii [TapdentbeBoii H.A., AKiioHepHOe 0011jecTBO «VI31aTeNbCTBO

«[Ipocserenue»

METOANYECKHWUE MATEPUAJIbI I YUUTEJIA

1) MeTouueckre peKOMeH/al[uu o Borpocam (hopMUPOBaHUs
byHKIMOHaIBLHOU rPaMOTHOCTH — MocCKBa, 2022
(https://apkpro.ru/fmc/#novosti-fmc-

2) ®I'bBHY UCPO PAO bauk 3aganuii (http://skiv.instrao.ru/bank-zadaniy/)

3) HemoHcTpanmoHHbie MaTepuasl (http://skiv.instrao.ru/support/demon-
stratsionnye-materialya/)

4) MeTtoauuecKre peKOMeH/IAIMH 110 UCII0/Ib30BaHHIO B yueOHOM Tipoliecce
KIWM, chopmrpoBaHHBIX Ha 6a3e OaHKa 3a/[HUM /1T OL[€HKH
eCTeCTBeHHOHay4YHOM IPaMOTHOCTH - MockBa, 2021
(https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf

IMINP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1)https://lecta.ru/ - Lludposasi obpa3oBaTtesbHasi TiathopMma,

2) https://Ibz.ru/ - 3/1eKTpOHHBIE peCcypchl Mo (pusuke,

3)https://fizika.ru/ - caitT ans mpeno/jaBaresnieii hbU3MKY,

4)https://college.ru/ — maTepuansl asis noaroroBky K EI'S ¢ 2002r.,
5)https://elementy.ru/ - «ITyTb B HayKy» - 3/IeKTPOHHbBIN >KypPHas /ISl

IIKOJIbHUKOB, CTPEMSIILIUXCSI Pa3BUTh CBOUW KPYTro30p W YJIyULLKTh 3HAHUS 110


https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf
https://doc.fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti/metodicheskiye-rekomendatsii.pdf
http://skiv.instrao.ru/support/demon-stratsionnye-materialya/
http://skiv.instrao.ru/support/demon-stratsionnye-materialya/
http://skiv.instrao.ru/bank-zadaniy/
https://apkpro.ru/fmc/#novosti-fmc-

busukKe,

6) https://fiz.1sept.ru/ — 3/eKTpoHHast TI0[00PKa >KYPHAJIOB 10 (hH3UKe OT
H3/jaTe/IbCKoro ZioMa «IlepBoe ceHTAOpS»,

7) https://teach-shzz.jimdofree.com/ — ndopmatrika v ¢u3vka, yHUKaIbHbIN
pecypc, Cojiep Kallivii 3/1IeKTpPOHHbIe OMOIMOTeKU MaTepUasIoB 10 3TUM ABYM
ripeMeTam;

8) http://school-collection.edu.ru/— EviHas Kosinekuys HU(pOBbIX
oOpa3oBaTe/IbHBIX PECYPCOB,

9) https://lesson.edu.ru/ - denepanbHbINA TOpTan «Poccuiickoe ob6pa3oBaHUe»,

10) https://m.edsoo.ru/ - EquHoe cozieprkaHue obiijero o6pa3oBaHusl.

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE
OBPA3OBATEJIBHOTI'O ITPOLHECCA YYEBHOE ObOPYJOBAHUWE

CripaBouHbIe TaO/IULIBI

OBOPYNOBAHMNE [JI1A ITPOBEJEHVA JIABOPATOPHBIX,
[IPAKTUYECKUX PABOT, IEMOHCTPAIII

My nbTUMeAUHHBIN TTPOEKTOP, 000pyI0BaHKe /IJIs1 1éMOHCTpALIUH, TPOBe/ieHNUs
nabopaTopHbIX paboT









