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ITOACHUTEJ/IbHASA 3AIINCKA

[Tporpamma mo ¢u3nke 6a30BOro ypoBHsS Ha ypOBHe cpefHero obijero obpasoBaHUs
pa3paboTaHa Ha OCHOBe TTOJIOXKeHU U TpeOOBaHUI K pe3y/bTaTaM OCBOeHUsI 00pa30oBaTe/IbHOM
rporpaMMmel, TipefctaBieHHbIX B @I'OC COO, a Takke C y4yétoM (ezmepasbHON paboueid
NporpaMMbl BOCIIUTAaHUSI M KOHLIEMLUM TIperiofiaBaHust ydye6Horo mnpeaMera «®PusMka» B
obpasoBartenbHbIX ~ OpraHu3aiusax —Poccuiickodt  ®epepaiyy, peanu3yloOIIMX — OCHOBHBIE
obpa3zoBare/ibHbIe TTPOTPaMMBbI.

CogepkaHuve mnporpaMmbl 10 (pM3MKe Harpas/ieHO Ha (POpMHpOBaHHe eCcTeCTBEHHO-
Hay4yHOU KapTHHBI Mupa oOyuvarouxcsi 1011 kmaccoB nmpu oOydyeHuH nx ¢Gu3uke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTeMHO-/|esITeJIbHOCTHOTO noAxoza. IIporpamMma no ¢r3rke COOTBETCTBYeET
tpeboBanusim ®PI'OC COO K MIaHUPYEMbIM JINYHOCTHBIM, TIPEJAMETHBIM M MeTarpeMeTHbIM
pe3ysibTataM OOyueHHs, a TaKKe YUYUThIBaeT HEOOXOJMMOCTH peayr3alii MeXKIIpeJMeTHBIX
cBsi3eld (M3MKM C eCTeCTBEHHO-HAayYHbIMH yueOHBIMH TpeAMeTamMd. B Hell oripefesnsiroTcs
OCHOBHBIE 1[eJTi M3yuyeHusi (U3MKU Ha YPOBHe CpefiHero o0ijero obpa3oBaHUs, MIAHUPyeMbIe
pe3y/nbTaThl OCBOEHUS Kypca (PU3MKMU: JIMYHOCTHbIE, MeTarpeJMeTHble, TpeJMeTHble (Ha
0a30BOM ypOBHe).

du3rKa Kak HayKa 0 HauboJsiee 00OIIMX 3aKOHAX MPUPO/bI, BBICTYTIas B KaueCTBe yueOHOro
npeJjMeTa B IIKOJIe, BHOCUT CYIL[eCTBEHHbI BK/IaJi B CUCTeMY 3HaHUI 00 OKpy’KarolleM Mupe.
[IIKo/MBHBIA KypCc OU3MKM — CUCTEMOOOpa3yIomuii [Jisi eCTeCTBeHHO-HAyUHBIX y4yeOHbBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JIe)KaT B OCHOBE TPOL[eCCOB U SIBJIEHUH, H3ydaeMbIX
XUMUel, ouonorved, gusnueckoil reorpadueit u actpoHomuei. Vcrosb30BaHHe W aKTUBHOE
npuMeHeHWe (U3NMUECKUX 3HAHWN OmpeZesseT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTU B cdepe SHEPreTWKWU, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TIOMy4YeHHsI HOBBIX
MaTepHasioB C 3a/laHHBIMU CBOMCTBaMH U ApYrux. M3yueHure pU3NKU BHOCUT OCHOBHOM BKJIaJ] B
(bopMrpoBaHKe ecTeCTBEHHO-HAYYHOW KapTHHBI MUpa 00yuarouuxcs, B GopMUpOBaHUe YMeHUH
NIPUMEHSTh Hay4YHbIN MeTo/| T03HaHUs [PY BBIMOJIHEHUH MU Y4eOHbIX MCCIe0BaHUI.

B ocHOBY Kypca ¢u3MKHU 151 yPOBHS CpeZiHero ob1ijero o6pa3oBaHusi M0JI0XKeH psif, ujei,
KOTOpbIe MO>KHO pacCMaTpyBaTh Kak MPUHLIMIILI €r0 [IOCTPOeHUsl.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Held KyPC SIB/ISIeTCS1 IOTUUECKU 3aBepLIEHHBIM, OH
COZlep>)KUT MaTepHuasl U3 BCeX pasfiesioB (pU3MKH, BK/IrOUaeT KaK BOIPOCH! KJaCCUYeCKOH, TaK U
COBpPeMeHHOU (PU3MKMU.

Hoes eeHepanu3zayuu. B coOTBeTCTBUM C Hell MaTepHuas Kypca GU3UKu 00beIMHEH BOKPYT
¢usnueckux Teopuil. Beaymuym B Kypce sBasercs (OpPMHpPOBaHME TIpe/iCTaB/lIe€HUM O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJie.

Hoes eymanumapusayuu. Eé peanusanys rpejrosaraeT UCIo/ib30BaHNe I'YMaHUTapHOTO
noTeHI[Mana (GU3NUeCcKoi HayKH, OCMBIC/IEHWEe CBSI3W Pa3BUTHS (DU3MKHU C Pa3BUTHEM OOIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKMMH, HDABCTBEHHBIMU M SKOJIOTMYeCKUMHU ITpobieMaMu.

Hdes npuknadHoli HanpaeneHHocmu. Kypc ¢pusnku ripe/irosiaraet 3HakOMCTBO C LIIUPOKUM
KPYI'OM TeXHUUECKUX M TeXHOJIOTHYeCKUX MPU/I0’KeHUN N3yUeHHbIX TeOPUN U 3aKOHOB.

Hoes 5skonoeuzayuu peanusyeTcsi TOCPEJCTBOM BBeJE€HHUsSI 3/IEMEHTOB COJlepyKaHUs,
TIOCBSIIIEHHBIX JKOJOTMYeCKUM TpobieMaM COBPEMEHHOCTH, KOTOPble CBsi3aHbI C Pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyX/ieHust Tpo6JieM palioHa/IbHOTO PUPOZAOTIOIb30BaHHUS U
9KOJIOTMYeCKOM 6e30TMacHOCTH.

CTep>KHEBBIMM 37IeMeHTaMM Kypca (M3WKM Ha YPOBHe cpejgHero o0Iiero obpa3oBaHUS
SIBJISIFOTCSL  pu3nueckrue Teopud ((popMHUpOBaHHe TIpe/CTaB/IeHHN O CTPYKType TMOCTPOeHus



¢busnueckol Teopuu, posu (yHJAMeHTaJbHbIX 3aKOHOB W TIPUHIIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOZie, TPaHMIIAX MPUMEHUMOCTH TEeOpUH, [/ OMHCAHUS eCTeCTBEeHHO-
Hay4YHbIX SIBJIEHWUM U MIPOLIECCOB).
CucTeMHO-ieTe/TbHOCTHBIM MOAX0/, B Kypce (U3MKU peasn3yeTcs Mpeskze BCero 3a CUéT
OpraHM3alLy KCTIepUMeHTabHOU AiesaTeslbHOCTA oOyuaroumxcs. st 6a30Boro ypoBHs Kypca
¢U3MKK — 3TO WCIOB30BaHWE CUCTeMbl (PPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme Mo (u3nKe 00beAWHEHbI B OOLMH CITUCOK
yUeHUYeCKUX TMPaKTUUYeCcKuX paboT. BeigesneHue B yka3aHHOM TiepeuHe jlabopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLeHKH, OCYLIeCTB/ISIeTCS yYaCTHUKaMu 00pa30oBaTesbHOTrO
TIpoLiecca UCXo/st U3 0COOeHHOCTeH TIaHUPOBaHUSL M OCHAllleHUs1 KabuHeTa ¢pu3uku. [1pu aTom
obecrieunBaeTcsl OBJaJieHHe OOYYarOIIMMHUCS YMEHUSIMUA TPOBOAUTH KOCBEHHbBIE W3MEPEHWUs,
WCC/IeJOBaHUsI 3aBUCUMOCTeH (U3NMUECKMX BEJIMUYMH W TIOCTAaHOBKY OITBITOB IO TIPOBEPKE
TIPe/I/IOXKEHHBIX THUTIOTE3.
Bosibiioe BHUMaHUe yZesisieTCsl pellieHUI0 pacuéTHBIX U KaueCTBeHHbIX 3ajau. [Ipu sTom
JJIsl paCUéTHBIX 3a/lau TIPUOPUTETOM SIBJISIFOTCS 3a/]auM C SIBHO 3aJJaHHOM (hM3HUUeCKOi MO/iesblo,
TIO3BOJISIFOIIME TIPUMEHSITh U3y4YeHHble 3aKOHbI M 3aKOHOMEPHOCTM KaK W3 OJIHOTO pasfena
KypcCa, TaK U UHTerpyupys 3HaHHUS U3 pa3HbIX pa3zesnoB. [ KaueCTBeHHBIX 3a/jau MPUOPUTETOM
SBJITIOTCS  3aJjaHUsE Ha OOBSICHeHWe TIpOTeKaHUsi (U3NUeCKUX SIBJIeHUH W TPOLIeCCOB B
OKpY>KaroIllel >KU3HM, TpeOyrolue BbIOOpa (DHM3MUeCKOW MOAeTd s CUTYal[dd IPaKTHKO-
OPHEeHTHUPOBAHHOTO XapaKTepa.
B cootBerctBuu c TpeboBanusMu PI'OC COO K MaTepHasbHO-TEXHUUECKOMY
obecrieuenrto yuebHOro miporiecca 0a3oBbIi ypOBeHb Kypca (M3WKHM Ha YPOBHE CpeJHero
ob1iero obpa3oBaHUs JO/DKEH U3Yy4aThCsl B YCJIOBUSIX TIPEAMETHOrO KabwHeTa (pU3NKHU WU B
YCJIOBUSIX MHTETPUPOBAHHOTO KabOWHeTa MpeIMeTOB eCTeCTBeHHO-HAayuHOro IMkia. B kabuHeTte
bu3uKy 10/DKHO OBITH He0OX0AUMOe TabopaTopHOe 000pY/J0BaHUe [/ BLITIOTHEHUS YKa3aHHBIX
B TMporpamMme TI0 (U3UKe YUEHWUECKUX TIPaKTHUeCKUX PpaboT U  [IeMOHCTpAIOHHOe
obopyoBaHue.
IeMoHcTpaioHHOe 00opy/j0BaHWe (OPMHUPYeTCsi B COOTBETCTBHU C TIPUHLIATIOM
MHUHHMaJTbHOM /1OCTaTOUHOCTH U 0DecrieurBaeT IMOCTAHOBKY MEPEeUYMCIeHHBIX B MPOrpaMMe 110
¢u3MKe KIIOUEBBIX AEMOHCTpALMN [jisi WCCIe[OBaHUs W3y4yaeMbIX $IBJIEHHM U TIPOILeCCOB,
IMITUPUYECKUX U QyHAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMeHeHHH.
JlabopatopHoe o06opyJoBaHMe [Jisi YUYeHHYeCKUX TMPAaKTHUeCKHX paboT ¢opmupyercs B
BU/Ie TeMAaTHUeCKMX KOMIUIEKTOB M 00ecreunBaeTcsi B pacyére OJHOTO KOMITIEKTa Ha JIBYX
oOyuatomuxcsi. TemaTHueckue KOMIUIEKTHI J1laDOpaTOpHOTO 00OpYy/OBaHUS [JO/DKHBI OBITh
TIOCTPOEHBl Ha KOMIJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX M IIU(POBBIX MPUOOPOB, a TaKxkKe
KOMITBIOTEPHBIX M3MEPUTE/ILHBIX CHCTEM B BH/Ie LIM(PPOBBIX 1ab0paTOpHi.
OCHOBHBIMU LIe/ISIMU U3y4eHHst (GU3UKH B 0011[eM 00pa30BaHNY SIBJISIFOTCS:
* (QopmupoBaHHe HHTepeca W CTpPeMJeHUss OOyYaroIlUXCs K HAydHOMY W3Y4YeHHIO
TIPUPO/IbI, pa3BUTHE WX WHTEJIIEKTya/lbHBIX U TBOPUECKUX CriocobHOCTel;

® pa3BuUTHe TIpeACTaBJeHHWN O HAyyHOM MeTojle TIO3HaHMsI W (opMHUpOBaHUe
WCCIIeI0BaTe/TbCKOT0 OTHOLLIEHUSI K OKPY>KAIOLIUM SIBJIEHUSIM;

¢ (opmupoBaHHe HayyHOT'O MMPOBO33peHUs KaK pe3y/bTaTa U3y4yeHHsi OCHOB CTPOEHHsI
Marepuu U dhyHAaMeHTalbHbIX 3aKOHOB (PU3UKY;

¢ (opmupoBaHue yMeHU 00BSICHATD SIBJIEHUS C UCTIO/Ib30BaHHEeM (PU3NUeCKUX 3HAaHUM U
Hay4HBIX JI0Ka3aTe/bCTB;



¢dopmHpoBaHre TpeZCcTaBAeHr 0 POy (PU3UKU [Jis Pa3sBUTUSL JPYTUX eCTeCTBEHHbIX
HayK, TEXHUKU U TeXHOJIOTHA.

HocTwkeHue 3TUX Iiefiell 00eCreunBaeTCs pelleHHeM CJIe[YIOIIUX 3a7au B IPOLIeCce
M3yueHus Kypca hU3MKU Ha yPOBHe cpeHero obiriero o6pa3oBaHus:

nproOpeTeHre CUCTeMBbl 3HaHUK 00 00LMX (PM3MUECKMX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsIX, BK/IIOUasi MeXaHUKY, MOJIEKY/ISIpHYIO (PH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYIO
(GU3MKY U 3/1eMeHThI aCTPOPU3UKY;

¢dopMUpOBaHHE YMeHUN TIPUMEHSITh TeOpeTWYecKue 3HaHUS [ OOBSICHEeHUs
¢u3nuecKux sIBJIEHUH B TIPUPOZle W [/l TIPUHSATHS TPAaKTHUECKWX pelleHud B
TIOBCe/IHEBHOM JKU3HU;

OCBOEHME CII0COOOB peIlleHUs Pa3/IMUHbIX 33/au C SIBHO 3aJlaHHOW (PU3UUECKOM
MOJle/Ibl0, 3aJjau, TI0Jjpa3yMeBaloIMX CaMOCTOsTeNbHOe CO37jaHue (hrU3UUYecKoi
MO/Ie/Iv, a/IeKBaTHOMN YCIOBUSIM 3a/laul;

ToHMMaHWe (PU3MYecKUX OCHOB M TIPUHLIUIIOB JEeWCTBUS TeXHUUECKUX YCTPOWCTB U
TeXHOJIOTUUeCKUX TIPOLIeCCOB, UX BJIUSTHUS Ha OKPY’KaloILy10 Cpesy;

OBJIaJIeHe MEeTOZAMH CaMOCTOSITe/TbHOTO TJIAHWPOBaHUs U MPOBeJieHUs (PU3NUeCcKrx
SKCTIepUMEHTOB, aHajau3a Y HWHTeprnpeTtauuud  uHGOpMAId,  OTpe/e/ieHUs
JIOCTOBEPHOCTH TIOJTyUeHHOTO pe3y/bTara;

Co3/laHWe YCJIOBUH /I Pa3BUTUSI YMEHUM TTPOEKTHO-UCC/Ie[oOBaTeIbCKOM, TBOPUECKOM
JesITe/TbHOCTH.

Ha u3yuenue ¢u3vku (0a30BBI ypOBeHb) Ha YpPOBHe cpefiHero obiero oOpa3oBaHUs
otBoguTcs 136 vacoB: B 10 kacce — 68 uacoB (2 yaca B HeZiento), B 11 knacce — 68 uacos (2
yaca B HeJIe/lio).

[pennaraemMslii B mporpamMme 1o ¢u3nKe repeueHb 1a00PaTOPHBIX U MTPAKTUUECKUX paboT

SIBJISIETCS] PEKOMEH/[0BaHHBIM, yUWTesb [ieslaeT BbIOOD IMpoBesieHHs J1abopaTopHBIX paboT u

OTIBITOB C YUETOM MHIUBH/YaIbHBIX 0COOeHHOCTeH 00yUaromuxcs.



COJEP)XAHUE OBYUEHUA
10 K/TACC

Pa3pen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA

®u3rMka — HaykKa O Tipupofe. HayuHble MeTObl MO3HAHWS OKpyXKaroljero mupa. Posib
9KCIepyUMeHTa U TeOPUHU B TpoLiecce MO3HaHUS MPUPOAbI. DKCIIePUMEHT B (hH3UKe.

MogenvpoBaHue (u3nuecKUx siBleHWH U mpoieccoB. HayuHble runotesbl. Pusnyeckue
3aKOHBI U TeOpru. ['paHuLIbI MPUMEHUMOCTH (H3UUeCKHX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.

Pomb u mecto ¢usuku B (HOpPMHPOBAaHWM COBPEMEHHOW HayuHOW KapTHUHBI MHUpa, B
MPaKTUYeCKOU JesITe/TIbHOCTH JIFOJIeH.

LemoHcmpayuu

AmnasoroBbie v UG POBbIe U3MepPUTE/TbHBIE TIPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3pen 2. MexaHnuka

Tema 1. Kunemamuka

Mexanuueckoe paBwKeHWe. OTHOCUTEBHOCTb MeXaHWUYeCKoro [AswkeHus. Cucrema
orcuéta. Tpaekropus.

[Tepemenienue, CKOpOCTb (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpeHHe
MarepuajbHOU TOUKM, UX MPOEKLIMU Ha OCU CHUCTeMbl KOOpAWHAT. Co)KeHHe mnepeMelleHud 1
CJI0’KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODeHHOe TIpsiMOJIMHelHoe [BiKeHHe. I'padmKy 3aBUCUMOCTH
KOOp/IMHAT, CKOPOCTU, YCKOPEeHUsI, MyTH U TlepeMellieHus1 MaTepUaibHOM TOUKH OT BPEMEeHH.

CBobOojHOe mazieHne. Y cKopeHre CBOOOJHOTO MaIeHusl.

KpuBosuHeliHoe [BwkKeHUWe. [IB)KeHHWe MaTepuaJbHOM TOUKUM 110 OKPY)KHOCTH C
MOCTOSIHHOW T10 MOZYJ/I0 CKOPOCTBIO. YTJ/IOBasi CKOPOCTb, JMHeWHasi CKOpoCTb. [lepuoj u
yacroTa obpaitieHusi. LleHTpocTpeMUTe/IbHOE YCKOPeHHe.

TexHWuyeckye yCTPOMCTBA U TMpPaKTUYeCKoe TpHMEeHEeHWe: CIUJOMEeTD, [BWKeHHe
CHaps/I0B, LielHble U peMEHHbIe flepeflauu.

Lemoncmpayuu

Mopenb cucTeMbl OTCU8Ta, MITFOCTPALs KUHEMaTHUYeCKUX XapaKTePUCTUK JBUKEHUSI.

[Tpeobpa3oBaHue BMXKEHUH C UCTIOI30BAHKEM MMPOCTBIX MEXaHH3MOB.

[TageHuve Ten B BO3JyXe U B pa3peXeHHOM ITPOCTPAHCTBe.

Habnromenue BrxeHus Tesla, OpOLIIEHHOTO MO/ YT/IOM K TOPU30HTY Y TOPHU30HTA/BHO.

Vi3mepeHnue yckopeHHst CBOOOTHOTO TIa/IeHUsI.

HarmpagsieHve CKOpOCTH MpY ABVKEHUY TI0 OKPY>KHOCTH.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

N3yueHrie HepaBHOMEPHOIO IBW)KEHHUSI C LIeJIbIO OTpe/ie/ieHUs MTHOBEHHOW CKOPOCTH.

WccnepoBanme  COOTHOLLIEHWS — MeXJy — MOYTAMH,  TPOWJEHHBIMA  TeJIOM  3a
roc/e/joBare/ibHble paBHble TMIPOMEXYTKA BpeMeHW IIpU pPaBHOYCKOPEHHOM [JBWXKEHUU C
HayajbHOW CKOPOCTBIO, PaBHOM HYJIIO.

N3yueHue aBr)KeHUs 1IapUKa B BA3KOW XKUJKOCTH.

V3yueHue qBW>KEHUS Teja, OPOIIIEHHOTO TOPU30HTAJIBHO.

Tema 2. lunamuka

[Mpunyun otHocutenbHOCTU ["anunes. [1epBoiii 3aKkoH HetoToHa. IHepLiMaibHbIe CUCTEMBI
OTCUéTa.



Macca Tena. Cuna. IlpuHuun cynepnosuuuu cui. Bropor 3akoH HbrooToHa fis
MarepuasabHOU TOUKHU. TpeTnii 3aKOH HbI0TOHA /151 MaTeprUaibHbIX TOYEK.

3aKOH BCeMUpHOro taroreHus. Cuia tsokectu. [lepBast KocMuyeckasi CKOPOCTb.

Cwuia ynpyrocrtu. 3akoH I'yka. Bec Tera.

Tpenue. Buzabl TpeHus (TOKOsi, CKOJib)KeHUs, KaueHust). Cuna TpeHusi. Cyxoe TpeHUe.
Cuna TpeHUsl CKOJIbKeHUs U cura TpeHus nokosi. Kosdduiment Tpenus. Cuia CONpoTHBIEHHUs
TIpYU JBYDKEHUHU Tesla B )KUAKOCTH WU rase.

[MTocTynaresnsHOe U BpaliaTe/ibHOe JBMKeHNe abCOMI0THO TBEP/OTO Tera.

MoMeHT cubl OTHOCUTE/NBHO OCH BpaljeHus. Ilnedo cunbl. YcaoBuUsL paBHOBeCHs
TBEpJOro Tesa.

TexHWuyeckue yCTPOMCTBA U IIPAaKTHUeCKOe TpHUMeHeHHWe: TMOALWIIHUKY, [BWKeHue
VICKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SABneHue uHepLUK.

CpaBHeHHe MacC B3aUMO/JeNCTBYIOLLUX Tel.

BTopoii 3akoH HetoTOHa.

N3mepenue cus.

Cro>xeHHe CUJL.

3aBUCHMOCTb CUJIbI YIIPYTOCTH OT JedopMaLivu.

HesecomocTs. Bec Tesa 1py yCKOpeHHOM IO4bEMe U NaJleHUH.

CpaBHeHMe CUJT TPeHUS TTOKOSI, KAUeHUS U CKOJTbKeHUS.

YcnoBus paBHOBecus TBEPZAOro Tesa. Buabl paBHOBeCUs.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabomni

Vi3yuenue qBm>keHUs1 OpyCKa M0 HAK/IOHHOM TIJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CUJ YIIPYTOCTH, BO3HUKAKIIUX B MPY>XUHE W PE3MHOBOM
obpasiie, oT ux gedopmaryu.

VccnenoBanue yc10BrYM paBHOBeCHSI TBEPZOrO Tesla, UMEIOLLero OCh BpallleHHUs.

Tema 3. 3aKOHbI COXpaHeHUs1 8 MEXAHUKe

VmMnyibC MaTepuabHOU TOUKU (Tesa), CUCTeMbl MaTepuabHbIX TOUYeK. VIMITy/IbC CU/IBI U
V3MeHeHue UMITyJbCa Tejla. 3aKOH COXpaHeHUs UMILyJibca. PeakTUBHOe IBIKeHUe.

Pabora cumbl. MOIHOCTH CHITBL

KuHeTnueckasi Heprusi MaTepuasbHOM TOukd. Teopema 00 W3MeHEHMH KUHETUYECKOU
SHEeprUu.

[ToteHuuyanbHas sHeprus. [loTeHLManbHas sHeprys ynpyro Ae(opMUpOBaHHOMW MDY >KUHBI.
[MoTeHLa/bHAsT SHEPTHs TeJla BOJIM3U TOBEPXHOCTH 3eMJIIH.

[MToTeHIManbHBIe U HeMOTeHLManbHble CWibl. CBs3b pabOTbl HEMOTeHLMATbHBIX CUJT C
V3MeHeHreM MeXaHW4YeCKOW SHePruM CUCTeMbl Te/l. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepIruM.

Yripyruve v Heynpyrue CTOJIKHOBEHUS.

TexHWUyecKre YCTPOWMCTBa M MpPaKTUUYECKOe MpPUMEeHEeHHWe: BOJOMET, KOMEp, MPY>XKUHHBIN
TIMCTOJIeT, JBUKeHHe pakKerT.

Llemoncmpayuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe IBI>KEHMeE.

[Tepexop MOTeHIMATLHON SHEPTUU B KUHETHUECKYIO U 00paTHO.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl



V3yueHne abCOMIOTHO HEYNpPYyroro yZapa C TOMOIIBIO /IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnenoBanve CBs3W pabOThl CH/IBI C W3MEHEHHWEM MeXaHMUecKOW SHeprud Tesa Ha
TIpYMepe pacTsHKeHUs] pe3MHOBOTO JKI'yTa.

Pa3fien 3. MosieKy/isipHas ¢u3MKa U TepMOJUHAMHUKA

Tema 1. OcHO8bI MO/1EKY/IIPHO-KUHeMUYecKoli meopuu

OCHOBHBIE TIOTIO’KEHHSI MOJIEKY/ISIPHO-KUHETUYeCKOUM TeOPHH U UX OTBITHOE 0OOCHOBAHHeE.
bpoyHoBckoe pBwkeHue. [duddys3us. XapakTep [JBWKEHUSI W B3aUMOJENCTBUS YaCTHL]
BemjecTBa. MoJie/ld CTPOEHUs Ta30B, JKUAKOCTEM W TBEPABIX Tesl M OOBSICHEHWE CBOMCTB
BellleCTBA Ha OCHOBe 3TUX MoJeneild. Macca u pa3mepnl Mosekys. KonnuecTBo BeljecTsa.
[ToctosinHast ABorazpo.

TenioBoe paBHOBecHe. Temnepatypa u eé n3Mmepenue. Lllkana temneparyp Llenbcus.

Mogens upeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISPHO-KMHETUUYECKOW Teopur
uzleanbHOr0 ras3a. AOcCo/OTHasi Temriepatypa Kak Mepa cpefHell KUHeTHUeCKOW 3Hepruu
TeNn0BOro [JBWKeHWsi vacTul] rasza. lllkasma Temmneparyp KenbBuHa. ['a3oBble 3aKOHBI.
YpaBHeHue MenzeneeBa—KnaneiipoHa. 3akoH [lanbToHa. V3ormpoliecckl B WjleabHOM rase C
TIOCTOSIHHBIM KOJIMUECTBOM BelllecTBa. I'padmyeckoe mpefcTaBieHre W30IPOLIECCOB: U30TepMa,
130Xo0pa, n3o00apa.

TexHUUeCKHe YCTPOUWCTBA U MPAKTUUYeCKOe TIPUMeHeHre: TepMOMeTp, 6apoMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3blBalolllMe [AUCKPETHOe CTpOeHHe BellecTBa, (oTorpaguu MoJeKyn
OpraHUYeCcKUX COeIMHEeHUN.

OnbIThl N0 AW Y3UM KUAKOCTEN U ra3oB.

Mogens GPOYHOBCKOTO JIBH>KEHUSI.

Mogpesns omneita IlITepHa.

OnbIThI, OKa3bIBaloIIMe CyllleCTBOBaHHE MeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.

Mogens, WUTIOCTPUPYIOLas MPUPOAY JaB/IeHNs ra3a Ha CTeHKH COCyZa.

OnbIThI, U/UTIOCTPUPYIOLIME YPaBHEHNEe COCTOSTHUS U/lealbHOTO ra3a, U30IpOoLIeCChl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

OrmpefesieHe MacChl BO3ZlyXa B K/IAaCCHOW KOMHAaTe Ha OCHOBe H3MepeHWd o0Bbéma
KOMHaThI, JIaB/IeHUsI ¥ TeMIlepaTyphbl BO3/yXa B Hell.

VccnenoBanue 3aBUCMMOCTY MeX/y ITapaMeTpaMy COCTOSIHUS pa3pe)KeHHOro rasa.

Tema 2. OcHOébl MepMOOUHAMUKU

TepMoguHaMyyecKasi cucteMa. BHYTpeHHsisi SHeprusi TepMOJWHAMUUeCKOW CHUCTeMbI U
criocob6bl eé nu3mMeHeHusi. KonmuuectBo TernsoTsl U paboTa. BHyTpeHHsisi SHeprusi 0JHOATOMHOTO
W/leaIbHOTO rasa. Bujpl Teruionepeauun: TeMI0NPOBOAHOCTh, KOHBEKLMS, U3/TyUyeHre. Y lefbHast
TeIJI08MKOCTh BelllecTBa. KoMuecTBO TeIOThI IIPU TeIionepesayve.

[Tousitne 06 aauabaTHoMm Tiporiecce. IlepBblii 3aKOH TepMOJUHAMHUKU. [IprMeHeHUe
TIepBOTO 3aKOHA TePMOJMHAMUKH K u3orpoljeccaM. I'padrueckast iHTepripeTaliysi paboThI rasa.

Bropoii 3aKoH TepMoArHaMUKK. HeobpaTuMOCTh MpoLieccoB B TIPUPOJE.

TerioBbie MalvHbL. [IPUHIMITLI IeHCTBYS TEIJIOBbIX MalliiH. [Ipeobpa3oBaHusi 3HEPTUU B
TeIJIOBbIX MalllMHaX. KoadduiireHT 1osie3HOro JielicTBUs TerioBol MaiuHbl. L{ukn KapHo u
ero K03 GUIMeHT 10J/Ie3HOTO AeMCTBUSL. DKOJIOrHUYeCcKHe IMPo0/IeMbl TEIJIO3HEPT eTHKH.

TexHuueckue yCTPOWCTBA M TpaKTHMUeCKOe T[pUMeHeHUWe: JBUrareib BHYTPEHHEro
cropaHwsi, ObITOBOM XONOAWIEHUK, KOHAULIIOHED.

LemoHcmpayuu



Vi3MeHeHWe BHyTpeHHeW SHepPrud Tejia TIPU COBEpIIeHWH pPabOThI: BbUIET TIPOOKU W3
OyTBUIKM TIOJ [€MCTBUEM CXKaTOTO BO3/yXa, HarpeBaHue 3Gdupa B JIaTYHHOU TPyOKe IMyTéM
TpeHus1 (BUJe0AeMOHCTpaLus).

V3MeHeHVe BHyTpeHHeM 3Hepruy (TeMmIiepaTypsl) Tesla [py Teruionepezaue.

OnbIT 110 agrabaTHOMY pacCIIMPeHUI0 BO3zyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mo/esii MapoBoO# TypOWHBI, IBUTaTe sl BHYTPEHHET0 CrOPAHKsl, PEAKTUBHOT'O IBUTATeIsl.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

V3mepeHue yie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamubie cocmosiHus geujecmea. Pazoeble nepexoobl

[Tapoobpa3oBanve U KOHAeHcanws. VicmapeHue U KumeHue. AOCOMOTHas W
OTHOCHTe/IbHas BJIKHOCTb BO3Ayxa. HacklleHHbIN Tap. Yje/bHast TerioTa rmapooopa3oBaHusl.
3aBHMCHUMOCTh TeMIlepaTyphl KUTIeHHUsI OT /IaB/IeHUsI.

TBépaoe Teno. Kpucranimueckre u aMop@Hble Tesa. AHU30TPOIKSI CBOKWCTB KPUCTA/IIOB.
Kupkve kpucrannel. CoBpeMeHHble Marepuasnbl. [lnaBneHwe W KpucTalausanus. YenbHas
TeruioTa TuiaBieHus. Cyonumariys.

YpaBHeHMe TeTIOBOTO HasaHca.

TexHWuyeckre YCTpPOWCTBA W TIPAaKTUUeCKOe MpHMEHeHHe: TUTPOMEeTDP U TCHUXPOMETP,
KaJIOpUMETpP, TEeXHOJOTMM TIOJIyUeHHsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YUCJe
HaHOMaTepHuasioB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HaCBIIIEHHBIX TTapOB.

KureHve npy NOHWKEHHOM [|aB/IeHUU.

Crioco0bI M3MepeHus BTaXKHOCTH.

HabnroseHre HarpeBaHus U TUIaB/IeHHsT KPUCTA/JTAUECKOTO BelllecTBa.

JeMoHCcTpaLys KpUCTalloB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHne OTHOCHUTENBHOY BJI&)KHOCTH BO3/yXa.

Paspen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpy3alys Tes. OJIeKTpUUeCKUWA 3apsz. [IBa Buza 3/71eKTPUUECKUX —3apsifioB.
[TpoBOAHMKY, [V3IEKTPUKU Y TIOJYTIPOBOJHUKN. 3aKOH COXPaHEHHs 3/1eKTPUYeCcKOoro 3apsza.

Bs3aumopgeiictBue 3apsiioB. 3akoH KysioHa. ToueuHbld 3/IeKTpUYECKUM  3apsif,.
OnekTpryeckoe mone. HarnpsykéHHOCTH 3/ieKTpuueckoro rmnossd. [IpuHIMNO —cyneprnos3unyy
3/1eKTpUYeCKUX MoJiel. JIMHUY HanpsHKEHHOCTH 3/1IEKTPUYECKOro TOJIS.

Pabora cun anekTpocTtatuueckoro mosis. [loreHiman. Pa3HOCTH MOTeHLMANOB.
[TpOBOAHMKM U JU3/IEKTPUKHU B 3/1IEKTPOCTaTUYECKOM Tosie. Jln3neKTpuueckast IpOHULaeMOCTb.

OnekTpoéMKoCTb. KoHgeHcaTtop. D/1eKTPOEMKOCTh IJIOCKOTO KOHZeHCaTopa. JHeprus
3apsDKeHHOT 0 KOHZeHCcaTopa.

TexHUUYecKue yCTPOMCTBA M MpaKTU4YeCKoe TPHUMEHEeHHe: 371eKTPOCKOI, 3/JeKTPOMET,
3JIeKTPOCTaTHYeCKasl 3alljuTa, 3a3eMyieHHe 3/1eKTPONpUOOpOB, KOHZEHCATOp, KOMUPOBA/IbHBIN
arrapar, CTpyWHbIN TIPUHTED.

Llemoncmpayuu

Y CTpPOMCTBO Y TIPUHIIUIIT [IEMCTBUS 37IeKTPOMeTpa.

B3aumo/elicTBre Ha3/1eKTPU30BAHHBIX Tel.

DneKTprUYecKoe 1oJie 3apsDKeHHBIX Tel.

[TpoBOAHUKY B 3/1IEKTPOCTaTUUECKOM TIOJI€.



OneKTpocTaThueckas 3aljuTa.

[V31eKTPUKHU B 3/1EKTPOCTAaTUUECKOM I10J1€.

3aBUCHMOCTb  3/7IeKTPOEMKOCTH IIJIOCKOTO KOHJZleHcaTopa OT IUIOaZAM IJIacTHH,
PacCTOSTHUSI MeXXJy HUMU M IU3/1eKTPUYeCKOU NTPOHUL[aeMOCTH.

OHeprus 3apspKeHHOT0 KOH/ZIeHCaTopa.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3mepeHue 3/1eKTPOEMKOCTH KOH/ieHCaTopa.

Tema 2. IlocmosiHHbIli 31eKmpudeckull moK. ToKu 6 pasAuuHbIX cpedax

OneKTpUYeCcKu TOK. Y CJIOBUS CyILLeCTBOBaHMS 3JIEKTPUYECKOro TOKa. VICTOUHMKM TOKa.
Cuia Toka. [ToCcTosIHHBIN TOK.

Hanpsokenuve. 3akoH OMa /151 yyacTKa Liern.

OneKTprUYecKoe COTIPOTHBJIEHUE. Y nenpHoe COTIPOTHBJIEHUE Bell|eCcTBa.
[TocnenoBarensHOe, MapasnienbHOe, CMELLIaHHOe COe/IMHeHNe POBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH [xoysisi—/IeHia. MOILIHOCTb 3/1IeKTPUYEeCKOT0 TOKa.

ONeKTPOJABWXKYLLasl CUjla U BHyTPeHHee COMPOTUB/IEHMEe NCTOYHUKA TOKa. 3aKoH OMa fi1s1
TOJTHOM (3aMKHYTOM) 3/1eKTpuueckoit 1ieri. KopoTkoe 3aMbIKaHUe.

ONeKTPOHHAas MPOBOAMMOCTb TBEPABIX MeTa/lJIOB. 3aBUCUMOCTb COIPOTUB/IEHUS] META/l/IOB
oT TeMriepaTypbl. CBepXInpoBOAUMOCTb.

OneKTprUYecKuii TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX MyYKOB.

[MonyripoBoguuku. CoOCTBeHHasi W TpUMeCHasi TPOBOAMMOCTb TOJTyTIPOBOJHUKOB.
CaoiicTBa p—n-niepexoia. [10ynpoBOAHUKOBEIE TIPUOOPBI.

ONeKTpUYeCKMd TOK B pacTBOpax M pacillaBaxX 3SJIEKTPOJIMUTOB. OJIEKTPOIUTUYECKAs
Juccouyanys. JIeKTPOIus.

ONeKTPpUYeCKrH TOK B ra3ax. CaMOoCTOSATe/TbHbIM Y HECAMOCTOSITeTbHBIM pa3psif. MoaHus.
[Tna3ma.

TexHuueckue yCTPOMCTBA M TMpaKTUUeCKOe TIPUMEHEHHe: aMIlepMeTp, BOJbTMETD,
peocTaTr, WCTOUHHKH TOKa, SJeKTPOHArpeBaTe/bHbIe TPUOOPBI, 3T€KTPOOCBETHUTE/bHbIE
npuOOpbI, TEPMOMETP COTPOTHB/IEHUS], BaKyyMHBIM AWOJ, TEPMHUCTOPBI U (OTOPE3UCTOPHI,
TI0JIyTIPOBOJHUKOBBIN IUO/], Ta/IbBaHUKA.

LemoHcmpayuu

V3mepeHue cujibl TOKA U HallpsDKEeHUSI.

3aBUCHMOCTb COIPOTMB/IEHUS] LWIMHAPHUYECKUX IIPOBOJHUKOB OT JJIMHBI, IJIOL{AJH
TIOTIepeYHOr0 CeueHusl U MaTepuana.

CMeriaHHOe coejJuHEHHUe NTPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/1€KTPOABWXKYLLeN cuibl. KOpoTKoe 3aMblKaHMe rajbBaHUUeCKOIo
3/71eMeHTa U OL|eHKa BHYTPEHHET 0 COMPOTHB/IEHUS.

3aBUCHMOCTb CONIPOTUB/IEHUS MeTaslJIOB OT TeMIepaTyphbl.

[IpoBOAMMOCTB 371eKTPOJIUTOB.

VickpoBoli pa3ps/ ¥ NpOBOJMMOCTb BO3/yXa.

OHOCTOPOHHSS NPOBOAMMOCTb IUO/A.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHre cMell1aHHOTO COeIMHEHUs Pe3UCTOPOB.

W3mepeHue 3/1eKTPOJABWXKYILIEeH CWUMbl MCTOYHMKA TOKAa W ero BHYTPEHHEro
COMNPOTHUBJIEHUS.

Habmomenue 3/1€KTposr3a.

MexnpeaMeTHbIe CBS3H



N3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 10 Kjmacce OCYILECTBJISIETCS C YUYETOM
COZlepKaTelbHBIX MEXKIIPeAMEeTHbIX CBs3eld C KypCcaMd MaTeMaTHKW, OWOooTvu, XUMUH,
reorpav U TEXHOJIOTHH.

MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHEM METO/0B HAyYHOIO MO3HaHUSI:
sIBJIeHWe, HayuHbId (aKT, TUMOTe3a, (U3MuecKas BeJMUMHA, 3aKOH, Teopws, HaOoeHue,
9KCIIepYMeHT, MOZle/IMpOBaHue, MO/ie/lb, U3MepeHue.

Mamemamuka: pellleHWe CHCTeMbl ypaBHeHWM, JMHeWHas (yHKUWs, mapaborna,
rurnep6osia, ux rpadMKu U CBOWCTBA, TPUTOHOMETPUUEeCKHe (DYHKLUHM: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'eHC, OCHOBHOe TPUIOHOMETPUUeCKOe TOXKAeCTBO, BEKTOPbl M UX IIPOEeKLMA Ha OCHU
KOOp/JMHAT, C/I0’KeHHe BeKTOPOB.

Buosnozus: MexaHUueckoe [BIDKEHHE B >KUBOU Tipupoje, auddysus, ocMoc, TerioodomMeH
JKUBBIX OPraHU3MOB (BU/bI TeIjionepesiaud, TeMJI0BOe paBHOBECHUE), 37eKTpUYECKUe SIBJIEHUS B
JKUBOU MpUpOJE.

Xumus: [UCKpeTHOe CTpOeHHe BelljeCTBa, CTPOeHHe aTOMOB U MOJIeKYJ, MOJIb BelljeCTBa,
MOJISIpHAsl Macca, TeIUIOBble CBOWMCTBA TBEPABIX Tes, XXUAKOCTed M ra3oB, 3/eKTpUuYecKue
CBOWCTBA MeTaJI/IOB, 3/IeKTPOJIMTHUYEeCKas JUCCOLMALYs, ralbBaHUKa.

I'eoepacpus: Bna>xHOCTh BO3/lyXa, BeTpbl, DapoMeTp, TepMOMETP.

TexHonozus: ipeobpa3oBaHue [IBI)KEHUN C WCTIO0/Ib30BaHWEM MeXaHHU3MOB, YUET TPeHUs B
TeXHUKe, TOJLIUMHUKY, WCIO0/Ib30BaHME 3aKOHAa COXPaHeHWs MMITyJbCa B TexHMKe (pakera,
BOJOMET U [Jpyrue), JBWUraTelb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOLWIBHUK, KOHJULIMOHEP, TeXHOJIOIUU T0JIy4eHUsl COBPeMEeHHbBIX MaTepuaoB, B TOM YUC/Ie
HaHOMATepuaJoB, W  HAHOTeXHOJIOTWM,  3/IeKTpOCTaThyecKas  3alljuTra,  3a3eM/IeHue
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIA TPHUHTEp, 3/eKTpOHarpeBaresibHble  IPUOOPHI,
3JIEKTPOOCBETHUTE/IbHBIE IPUOOPBI, TaTbBaHUKA.

11 K/TACC

Pa3zpen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKMpoMazHUMHAs1 UHOyKyus

[TocTtosiHHbIe MarHWThHL. B3aWMopelicTBHe TMOCTOSIHHBIX MarHWTOB. MarHuTHoOe TioJie.
BekTop MarHuTHOW UHAYKLMK. [IpUHIUI CyTeprno3ULIMK MarHUTHBIX MoJiei. JIMHUM MarHUTHOU
MHAYKUMA. KapTuHa TMHUM MarHUTHOW MHAYKLWH T10J151 TOCTOSTHHBIX MarHUTOB.

MarHuTtHoe moJjie TIPOBOJHMKA C TOKOM. KapTuHa NMHUNA WHAYKLMM MarHUTHOTO TOJIs
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOI'O KOJ/bLIEBOTO TMPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcresa. BzaumopencTBre MPOBOJHUKOB C TOKOM.

Cuia AMriepa, e€ MOAy/b U HarlpaB/ieHue.

Cuna Jlopenuia, eé Monynb M HampasieHue. [IBikeHHWe 3apsDKeHHOM 4YaCTHLIBI B
OJJHOPOZHOM MarHUTHOM Tiojie. PaboTa cusbl JlopeHiia.

SIBneHue 5/1IeKTPOMarHUTHOM WHAYKUMWA. [IOTOK BeKTOpa MarHATHOM WHAYKLUH.
ONeKTpOABWXYILlas CH/a UHAYKIMU. 3aKOH 3/IeKTPOMarHuTHOU nHAyKmu dapazes.

BuxpeBoe ssiekTpuueckoe I0je. OIEKTPOABWKYLAsA Cula UHAYKLUU B IIPOBOJHUKE,
JBUXYIEeMCS TIOCTYIIaTe/IbHO B OJHOPOJHOM MarHUTHOM I10J1e.

IIpaBuio JleHua.

WMHyKTUBHOCTL. SIB/leHUe CaMOUHAYKLIMU. DJIeKTPOABIKYILIAs CU/Ia CAMOMHYKLUU.

OHeprust MarHUTHOI'O I10J1s1 KaTYIIKU C TOKOM.

ONeKTpOMarHuTHoe IIoJie.



TexHuueckrue yCTPOMCTBA M TIpaKTUUeCKoe T[pUMeHeHWe: TIOCTOSIHHble MarHUTBhl,
3/1eKTPOMAarHuThl, 3/IeKTPO/IBUraTe b, YCKOPUTE/IU 3/IeMeHTapHbIX YaCTHULl, UHAYKLMOHHAS 1eUb.

LemoHcmpayuu

OmsIT Opcrea.

OTKJ/I0HeHHe 3/IeKTPOHHOTO MyuKa MarHUTHBIM T10J1eM.

JIMHUM UHIYKIIUM MarHUTHOTO TIOJIS.

B3aumozelicTBre ABYX MPOBO/IHUKOB C TOKOM.

Cuna Amrepa.

[HeiictBue cunbl JIopeHLla Ha MOHBI 3/1EKTPOIUTA.

SIBneHue 3IeKTPOMAarHUTHOM UHAYKLIUU.

IIpaBuso Jlenua.

3aBUCUMOCTb 3JIeKTPOABIKYIIEN CUIbl UHAYKLWK OT CKOPOCTH M3MeHeHHsI MarHUTHOTO
MOTOKa.

fIBneHye caMOUHIYKIMH.

YueHnuueckuli 5KcnepumeHm, 1a6opamopHble pabombl

V3yyeHrie MarHUTHOT'O TOJIS1 KATYLLIKUA C TOKOM.

WccnenoBanue feiicTBUSI HIOCTOSITHHOTO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs 31eKTPOMAarHUTHOW MHAYKLIWU.

Pa3pen 5. Kosie0aHus ¥ BOJTHBI

Tema 1. MexaHuuecKue U 3/1eKMpoOMazHUIMHble KO/1e0aHust

KonebatenbHass cucrema. CBoOOJHBIE MexaHMUeCcKWe KojebaHus. ['apMoHUUecKre
Kosmebanus. Ilepuoj, uacToTa, aMrumryjga W ¢asa KosebaHuil. I[Ipy)KWHHBIM MasTHUK.
Maremaruuecknii MasiTHUK. YpaBHeHHe TapMOHHYeCKuX KoseOaHuil. [IpeBpairieHue sHepruv
TIPY TaDMOHUUECKUX KOTeOaHHUsIX.

Konebarenbhbiii KoHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHBIE KOJeOAaHUSI B H7eaTbHOM
KosiebaTeslbHOM KOHType. AHA/IOTHS MEXy MeXaHWYeCKUMHW U 37IeKTPOMarHUTHBIMU
kosebanussMu. @opmymna ToMcoHa. 3aKOH COXpaHeHUs! YHEPIMU B H/ealbHOM KojiebaTelbHOM
KOHTYDe.

[TpexncTaByieHre 0 3aTyxaroUMX KosebaHUsX. BLIHYKIeHHble MexaHUuecKre KomeOaHusl.
Pe3oHaHC. BeIHYX/]eHHBIE 3/IeKTPOMarHUTHBIE KOeOaHusl.

[TepemenHbIi1 TOK. CHHYCOW/a/IbHBIN TlepeMeHHbI TOK. MOILHOCTh MepeMeHHOro TOKa.
AMIIMTYJHOE U [IefCTBYIOIlee 3HauUeHue CUJIbl TOKa U HarpshKeHusl.

Tpancdopmarop. Ilpon3BozcTBO, mepefiaua U TOTpeOsieHHe 31eKTPUUeCKOW 3SHepruu.
OKOJIoTUUeCKre PpUCKHA TIpU TIPOM3BOJCTBE 3/eKTpo3Hepruu. KysbTypa UCII0/Ib30BaHUS
3J1IeKTPO3HEPTyU B MOBCEIHEBHOM >KU3HU.

TexHuueckrde yCTPOWCTBAa M TIPaKTUYeCKoe TpUMeHeHHe: S/eKTPUUYeCKUd 3BOHOK,
reHepaTop repeMeHHOTr0 TOKa, JTMHUU 3/IeKTporiepe/jau.

Llemoncmpayuu

VccnenoBanue nmapamMeTpoB KoseOaTembHON cUCTeMbl (TTPY>KUHHBIA UM MaTeMaTUueCcKUi
MasiTHUK).

HabsmroieHuie 3aTyxaromux KonebaHui.

VccnemoBanye CBOMCTB BBIHYKIEHHBIX KOmeOaHHH.

Habmoenue pe3oHaHca.

CBo0OO/HBIE 3/IEKTPOMArHUTHBIE KOTe0aHUS.

OcuuinorpaMMbl — (3aBUCMMOCTH  CUIbI TOKa U HampsDKeHWsT OT BpeMeHM) [Jis
3JIEKTPOMAarHUTHBIX KOJieOaHu.



Pe3oHaHC mpu moc/iefioBaTeIbHOM COeIMHEeHUM Pe3UCTOpPa, KaTYIIKU UHIYKTUBHOCTU U
KOHZIeHcaTopa.

Mopesb TUHUY 371eKTpOIiepeiauu.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccnenoBaHve 3aBUCUMOCTH TTepUOZA MasTbIX KoyieOaHMid Tpy3a Ha HUTH OT JJTMHBI HUTH U
Macchl Ipy3a.

VccnenoBanve TMepeMeHHOIO TOKa B LeMd M3 I0C/e[0BaTeNbHO COeJUHEHHBIX
KOHZIeHCaTopa, KaTyLLKWA U pe3ucTopa.

Tema 2. MexaHuuyeckue u 3/1eKmpoOMazHUIMHble 0/1Hbl

MexaHnuecKkye BOJHBI, YCI0BUS pacripoctpaHeHus. [lepuog. CKOpoCTh pacnipocTpaHeHust
YW [iuHa BoJHBL IlomepeuHble U TpoJoJibHBIE BOMHBL. VIHTepdepeHUMss U AuUdpakuys
MeXaHUYeCKHX BOJIH.

3ByK. CKkopocTh 3ByKa. ['(poMKOCTh 3BYyKa. BeicoTa ToHa. TeMOp 3ByKa.

ONeKTpOMarHWTHbIe BOJIHBL. Y CJIOBUSI U3/My4YeHUs 3J1IeKTPOMAarHWUTHBIX BOJH. B3aumHad
opueHTalys BekTopoB E, B, V B snekrpomarHuTHOM BosiHe. CBOMCTBa 3/1€KTPOMarHUTHBIX
BOJIH: OTpakeHWe, IIpe/ioM/ieHue, Tonsgpu3auus, Audpakuus, uHTepdepeHius. CKOpPOCTb
3/1eKTPOMarHUTHBIX BOJIH.

[ITkana 371eKTPOMAarHUTHBIX BOJIH. [IpyMeHeHHe 37eKTPOMarHWTHBIX BOJMH B TEXHUKE U
ObITYy.

[TpuHLIUIIBI paiMOCBSA3U U TelleBUieHHs1. Pagrionokanus.

DNeKTPOMarHWTHOe 3arpsi3HeHue OKPY Karollel Cpeibl.

TexHUueckre yCTPOWMCTBA M TpaKTHUYeCcKoe MpUMeHeHHe: My3bIKalbHble WHCTPYMEHTHI,
y/AbTpPa3ByKOBasi AMAarHOCTWKA B TeXHUKe W MeJAWLIVHe, pajiap, paJUONpUEMHUK, TeleBU30p,
aHTeHHa, TesieoH, CBY-meusb.

LemoHcmpayuu

O6pa3oBaHue U PacIpoCTpaHeHUe TIOTIePeYHbIX U IMPO/OIbHBIX BOJIH.

Kosnebmorrieecst Teno Kak UCTOUHHK 3BYKa.

HabmtoeHre oTpaskeHUs ¥ TIPeIOM/IeHHs] MeXaHUUeCKHX BOJTH.

Habmoenve naTepdepeHun 1 JUdpakiii MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabntozeHue cBsi3M TPOMKOCTM 3BYKa M BBICOTbI TOHAa C aMIUVIMTYZONW M 4YaCTOTOMU
KoJiebaHUH.

WccnenoBane  CBOWCTB — 37eKTPOMAarHWTHBIX — BOJIH:  OTPakeHHWe, IpeioMJIeHHe,
noJsisipu3saLys, Audpakuys, MHTepdepeHLys.

Tema 3. Onmuka

'eomeTpuueckast onTuka. [IpsMonrHeliHOe pacripocTpaHeHre CBeTa B OZHOPOJHOMU cpefie.
Jlyu cBeTa. ToueuHbIii ICTOYHUK CBeETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHHsi cBeTa. IlocTpoeHue u300pa)keHUN B TJIOCKOM
3epKarse.

[MpenomneHnue cBeTa. 3akKOHbI TIpe/ioM/IeHUs CBeTa. AOCOIOTHBIN  TOKa3aTesb
nipesiomsieHusi. IlomHoe BHyTpeHHee oTpakeHue. [Ipefie/ibHBIM yron TMOJHOTO BHYTPEHHErO
OTPa’KeHHUSl.

Hucnepcust ceta. C/I0XKHBIH cocTaB 6esioro cBeta. LIgeT.

Cobuparoliiie ¥ paccedBaroliiie JWH3bL. ToHKass JmH3a. POKyCHOe pacCTOsiHUE U
OTTHUYeCKasi CUjla TOHKOM nuH3bl. [TocTpoeHre n300paykeHHW B COOMPAOLIMX M PACCEUBAIOIIAX
JMH3ax. PopMysia TOHKOHW JIMH3bI. Y BeIMUeHue, jaBaeMoe JTMH30M.



[Ipenenbl MPUMEHUMOCTU FeOMeTPUUeCKOMN OITHKU.

BonHoBasg ontuka. VHTepdepeHiuss cBeta. KorepeHTHble HWCTOYHUKU. Y C/IOBUS
HabJ/TFOIeHUsT MAKCUMYMOB Y MUHUMYMOB B UHTeP(}EPEeHI[MOHHOW KapTHHE OT JIBYX CHH(a3HBIX
KOTepeHTHBIX UCTOUHUKOB.

Oudpakumst cBera. [JudpakiuoHHasi peméTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MaKCHMYMOB TpH Ma/IeHUH MOHOXPOMAaTUYeCKOTO CBeTa Ha AU(PPAKIIMOHHYIO PeIIETKY.

ITonsapusanys ceera.

TexHuueckue YCTpOWMCTBA M TMpaKTUUecKoe TpUMeHeHWe: OUKH, Jiyna, ¢oToariapar,
TIPOEKIIMOHHBINA armapar, MHKPOCKOII, TeJIeCKOI, BOJIOKOHHAas ONTHKa, AudpaKivoHHast
periéTka, oIsApous,.

Llemoucmpayuu

[IpsiMosivHelHOe pacnpocTpaHeHWe, OTpakeHHWe W TipesiomyieHHe cBeTa. OmnTUUecKue
1110)5(010)5) S

[TonHOe BHyTpeHHee oTpakeHHe. Mojenb CBeTOBO/A.

ViccenoBaHue CBOMCTB M300paXkeHUH B JIMH3aX.

Mogenu MUKpPOCKOTIa, TeJieCcKora.

Habnropenue nHtepdepeHLy cBeTa.

Hab6mogenuve audpakiyy cBeTa.

Habsmoenue aucriepcuy cBeta.

[TonyueHure crieKTpa € MOMOILbIO MPU3MBI.

[TonyueHure crieKTpa € MOMOILIBIO AU(PaKLMOHHON PeIETKY.

HabsrozeHure mosisipu3anyu CBeTa.

YueHuueckuli 3KcnepumeHm, 1a60pamopHble pabomni

W3mepeHue nokasareJisi IpesioM/IeHUs CTeKIa.

VccnenoBaHvie CBOMCTB M300paykeHNUH B JIMH3AX.

HabsrozeHue qucrnepcuu CcBeTa.

Pa3pgen 6. OcHOBBI cieljMa/IbHOM TeOPUH OTHOCUTE/IbHOCTH

['paHullbl MPUMEHUMOCTH K/acCUUeCcKoW MexaHUKd. [locTynathl crieljasbHOM Teopuu
OTHOCUTEJIbHOCTA: WHBApUAHTHOCTh MO/yJid CKODOCTM CBeTa B BaKyyme, TPUHLIMII
OTHOCHUTEe/TbHOCTH DWHILTEelHa.

OTHOCUTEeBHOCTb O/JHOBPEMEHHOCTH. 3ame/j/ieHre BpeMeHU 1 COKpalljeHUe JJIUHBbI.

OHeprusi U UMITyJIbC PeJIATUBUCTCKOMN YaCTHUIIbL.

CBsI3b MacChl C 3Hepryei ¥ UMIYIbCOM PeJISTUBUCTCKOM UaCTULIbl. DHEPrHsl TOKOSI.

Pa3pen 7. KBanroBas ¢pusuka

Tema 1. D1emMeHmMbl KBAHIMOBOU ONMUKU

®otonHbl. Popmya [1naHKa CBsSI3M SHepruM POTOHA C ero YaCTOTOW. DHeprusi U UMITYJIbC
doToHa.

OtkpeiTie U wuccienoBanve ¢doTtodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbI
dorosddekra. YpaBHeHre DliHIITelHA A5 (poTO3ddekTa. «KpacHas rpanuLa» ¢oTtosddekra.

HaBnenue cBeta. OnbiTel [1. H. Jlebegera.

XUMHUeCKoe /IeMCTBHe CBeTa.

TexHUYecKre YCTpPOMCTBA M MpakTHUecKoe IpHUMeHeHUe: (POTo37eMeHT, (POTOAATUMK,
coJjiHeuHast OaTapesi, CBeTOUO/I.

Llemoucmpayuu

®oT03(peKT Ha yCTAaHOBKE C LUHKOBOU IJIAaCTUHOM.

ViccnepoBaHe 3aKOHOB BHeIlIHero oTo3¢¢ekTa.



Cseroauon.
ConneyHas baTapes.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OrnbiThl Pe3sepdopza mo paccesHuto o -dyactui. [lnaHeTapHas
Moziesib atoMa. Iloctynatel bopa. W3nyueHue v morsoiieHre (OTOHOB MpH Tiepexofie aToMa C
OJJHOTO YpOBHSI 3Hepruu Ha Jpyrod. Buzbl crektpoB. CrieKTp ypOBHeM 3HEpruM aToMma
BOZ0pOZa.
BosHoBgIe cBoiicTBa uactull. BosHel fe bpoiins. KoprycKyasipHO-BO/THOBOM [1yau3M.
CroHTaHHOEe U BbIHY)X/|EHHO€ U3/TyueHue.
TexHWueckue yCTpPOMCTBA U TNpaKTUUeCKOe T[PUMEHeHHe: CIIeKTpa/JbHbIM aHaau3
(criekTpoOCKOM), /1a3ep, KBAHTOBBIA KOMITbIOTED.
Llemoncmpayuu
Mogens onbita Pesepdoppa.
OrnpepiesieHre J/IMHBI BOJIHBI J1a3epa.
HabroeHye TuHeyaTbIX CIIEKTPOB U3TyUYeHHsl.
Jlazep.
YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
HabromeHue TMHeUYaToOro CrieKTpa.
Tema 3. AmomHoe s10po
OKCIeprMeHThl,  JI0Ka3bIBarollye CJI0’KHOCTh CTpOeHus  sfpa. OTKpbITHE
pagroakTuBHOCTU. OrnbIThl Pe3epdopa 1o onpeziesieHNt0 cOCTaBa PaJuOAKTUBHOTO U3TyUYeHUS.
CaoiicTBa anba-, beta-, raMMa-u3nyueHusi. BiusiHre pajJi0aKTUBHOCTH Ha >KUBbIe OPTaHW3MBbI.
OTKpbITHE TIpOTOHAa W HelTpoHa. HyknoHHas mogens sifpa [eitsen6epra—lIBaHeHKO.
3apsaz agpa. Maccosoe unciio aapa. M30Tomns!.
Anbta-pacriazi. SNMeKTPOHHBIA M TO3UTPOHHBIM OeTa-pacriazi. ['amma-m3nyueHre. 3akoH
PaZiMOaKTUBHOI'O pacnaja.
OHeprusi CBsi3u HyKJIOHOB B sifipe. fizepHbie cubl. JJedeKT Macchl spa.
AnepHble peakiuu. [lesieHue U CUHTe3 szep.
SlnepHbiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOsieMbl ¥ TEPCIEKTUBBI  sZePHOM
SHepreTUKU. JKOJIOTUYeCKUe acreKThl siZIlepHOU SHepreTHKY.
OneMeHTapHble YacTuLbl. OTKpbITHE O3UTPOHA.
MeTo b1 HAO/TIOAEHUS ¥ PETUCTPALIMK JIeMEeHTapHBIX YaCTHL].
dyHaMeHTabHbIe B3auMogelcTBus. EAUHCTBO (hM3nUecKoit KapTUHbBI MUpa.
TexHUUyecKue yCTPOWMCTBa W MNpakTUUecKoe MpUMeHeHHe: /103MMeTp, Kamepa BuibcoHa,
silepHbIM peakTop, aToMHasi bom0a.
Llemoucmpayuu
CuéTurK MOHU3UPYIOLUX YaCTHULI.
YueHnuueckuli skcnepumeHm, 1abopamopHble pabombl
WccnenoBaHue TpekoB yacTuil (110 TOTOBBIM poTorpadusim).
Pa3pgen 8. DsieMeHTbI aCTPOHOMUM U aCTPOPU3UKH
Otarnbl pa3BuUTHsA  acTpoHoMuM. [Ipuk/iasHoe UM MHPOBO33peHUYeCKOe 3HaueHue
aCTPOHOMMUH.
Bug 3Bé3gHoro Heba. Co3Be3usi, IpKue 3BE3/bI, T/IaHeThl, X BUIUMOE JBWKEHHE.
CoJsiHeuHas cucreMa.
Connije. ConmHeuHasi akTUBHOCTb. McTouHUK 3Heprum CosHUA W 3BE3[. 3BE3NBI, WX
OCHOBHbIE XapaKTepUCTHUKHU. [luarpaMma «CIeKTpajibHbIM K/IacC — CBETUMOCTb». 3BE3[bl



IJIaBHOKM I10C/Ie[JOBAaTe/IbHOCTA. 3aBUCHMOCTh «MacCa — CBETUMOCTb» [T 3BE3[] TJIABHOM
rocsiefioBatelbHOCTU. BHyTpeHHee cTpoeHre 3BE37. CoBpeMeHHble TIpe/CTaBIeHUs] O
MIPOMCXOXK/IeHNH 1 3Bo/roLK CoJHIa U 3BE37]. DTarnbl )KU3HU 3BE3].

Mneunsbiii [TyTe — Haia ["anakTuka. [Tonoxxenuve v aBmxenue ConHia B ['anaktuke. Turmbl
rasakTvk. PaguoranakTvku v kBasapbel. YEpHBIe [bIPBI B s/ipax rajakTHK.

Bcenennasi. Pacumpenue BcenenHoii. 3akoH Xa06ma. Pasberanue ramaktuk. Teopus
Bbosbioro B3peiBa. PesiMkTOBOE U3/TyUueHue.

MaciurtabHasi cTpykTypa BeenenHoil. MertaranakTuka.

HepemiénHbie mpo6/ieMbl aCTPOHOMUH.

YueHnuueckue HabmodeHus

HabmtozeHusi HeBOOPYKEHHBIM T71a30M C HCIO/Ib30BaHHEM KOMITbIOTE@PHBIX TPUTIOXKEeHUH
JUIs1 OTIpejiesieHusl T0JI0)KeHst HebeCHBIX 00BbEKTOB Ha KOHKPETHYIO /laTy: OCHOBHBIE CO3Be3/Iusi
CeBepHOro Mosymapus 4 spKue 3Bé3/bl.

Habsmomenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

O06o0ariee MOBTOpeHUe

Ponb ¢u3MKM M acTpOHOMMM B SKOHOMHYECKOW, TEeXHOJOTHYecKOHW, COLMaJbHOM W
9THUeCcKOW cdepax [JesiTebHOCTH ueoBeKa, pOJb W MeCcTO (PU3MKM M aCTPOHOMMM B
COBPeMeHHOW HayyHOM KapTuHe MWpa, poib (uUnueckol Teopuu B (HOPMUPOBAHUM
TIpe/ICTaB/IeHN 0 (GPU3UUECKOW KapTHHE MHPa, MeCTO (hHM3UUeCKOM KapTUHBI MHUpa B 00IIeM psiaTy
COBpEMEHHbBIX eCTeCTBeHHO-HayUHbIX Mpe/iCTaB/IeHU 0 pUpo/e.

MexnpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usukud 6a3oBoro ypoBHsS B 11 Kjacce OCYILECTBJISIETCS C YUYETOM
cofiep>KaTelbHbIX MEXIPeJAMETHBIX CBsi3el C KypcaMM MaTeMaTHK{, OWOJIOTHH, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MedicnpeOmemHble noHsimusl, CBsi3aHHble C W3y4YeHWEeM MeTOZ0B HAy4YHOrO TO3HAHUS:
sBJIeHWe, Hay4HbIM (akt, Turoresa, Gu3WUecKas BeIMUWHA, 3aKOH, Teopus, HabJofeHwe,
9KCIIePUMEHT, MO/le/TUpOBaHue, MOJie/lb, U3MepeHue.

Mamemamuka: pellieHue CHUCTeMbl YpaBHEHHH, TPUTOHOMeTpUuecKue (QYHKLUU: CUHYC,
KOCHHYC, TaHIeHC, KOTaHTeHC, OCHOBHO€ TPHUIOHOMETPHUYECKOe TOXK[EeCTBO, BEKTOPbl U MX
MPOEeKIIMM Ha OCU KOOpP/WHAT, CJ0)KeHWe BEeKTOPOB, NMPOM3BO/HbIE 37eMeHTAapHbIX (YHKLWH,
TIPU3HAKK 110J00UsI TPeYTO/ILHUKOB, OTIpe/ie/ieHre TIOIav TUIOCKUX (GUryp v 00bEéMa Tet.

Buonozus: snmeKTpUueckue sIBJIeHUS B JKMBOM TIpUpoJe, KoseOaTesbHble [ABIDKEHUS B
JKUBOU TIpUpOJie, ONTHYEeCKUe SIBJIEHUS B JKUBOW NpUpOJe, AelCTBHe paZvallid Ha >KUBbIE
OpraHu3MBl.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJ, KpPUCTa//IMuecKass CTPYKTypa TBEpAbIX Tes,
MeXaHu3Mbl 00pa30BaHUs KPUCTA/TMUeCKOMN PelléTKH, ClIeKTpaIbHbIN aHaIu3.

I'eoepacpus: MarHuTHBIE MOMOCA 3€MJIM, 3a/€)Kd MarHWTHBIX Py, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPsICeHUM.

TexHon02usA: MTUHUU 3JIEKTpOIepesiay, reHepaTop MepeMeHHOr0 TOKa, 37eKTPOJBUraresb,
VHZYKLMOHHasl Teub, pajap, paJMONpPUEMHUK, TejleBHU30p, aHTeHHa, Tene¢doH, CBU-neus,
TIPOEKI[MOHHBIN arrapar, BOJIOKOHHasi OTITHKA, COIHeYHasi baTapesi.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110
ON3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro rnpeamera «®Pu3nMKa» Ha YpOBHe cpefiHero o0OIiero obpa3oBaHHs
(ba30BbIMi  ypOBeHb) [O/DKHO  00ECTeunTb  JOCTH)KeHWe — C/IeAYIOIUX  JIMUYHOCTHBIX,
MeTaripe[IMeTHbIX U MpeIMeTHbIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATDI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamera «Pu3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH 00YYarOIIUXCs PYKOBOZACTBOBAThCsS CHOPMUPOBAHHOUW BHYTpeHHeH
Mo3uLlell JIMYHOCTH, CHUCTeMOW LIeHHOCTHBIX OpUeHTallud, TIO3UTHUBHBIX BHYTPEHHUX
yOexxjeHHid, COOTBETCTBYIOL[UMX TPaJULIMOHHBIM LIEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
pacipeHye >XU3HEHHOTO OTbITa M OIbITA JAeATeNlbHOCTH B TPOLieCcCe peayr3aliii OCHOBHBIX
HarpaB/IeHUI BOCIIUTATeIbHOU JIeITe/TbHOCTH, B TOM YHC/Ie B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHUA:

cOPMUPOBAHHOCTh ~ TPAXKJAHCKOW TMO3WLMM  oOyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO YjieHa POCCUICKOro 00I1eCTBa;

TIPUHSITHE TPAAULIMOHHBIX O0OIIeuesioBeUeCKUX TYMAHUCTHUECKUX W JeMOKPAaTHYeCKUX
LIeHHOCTel;

TOTOBHOCTb BECTH COBMECTHYIO [IeSiTeJIbHOCTh B HMHTEepecaxX TpaKJaHCKOro oOIecTBa,
y4acTBOBaTh B CAMOYTIpaB/ieHUH B 00pa30oBaTe/IbHOM OpraHu3alvy;

yMeHHe B3aUMO/IeHICTBOBaTh C COLMAJBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM C HUX
GYHKUIMAMY ¥ Ha3HAUeHUEM;

TOTOBHOCTb K TYMaHUTapPHOU 1 BOJIOHTEPCKOU J1eTe/TbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

Cc(OpPMHPOBAHHOCTb POCCUNCKON IPaXk/JaHCKOW M/IeHTUUHOCTH, aTPUOTH3Ma;

L|leHHOCTHOEe OTHOIIIeHHWe K TOCY[apCTBEHHbIM CHMBOJIAM, [OCTH)KEHHSIM DPOCCUMCKUX
yUéHbIX B 00/1aCTH (GM3UKU U TEXHUKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, 3STUUYECKOT0 MOBe/IeHUS;

CIOCOOHOCTH OLIeHHMBAaTh CUTYaLMIO0 W TIPUHUMAaTh OCO3HAHHBIE PeLIeHUs], OPUEHTUPYSCh
Ha MOpabHO-HPaBCTBEHHbIe HOPMBI U LEHHOCTH, B TOM UHCJIe B /1eSiTe/IbHOCTH YUEHOT0;

0CO3HaHWe JIMYHOTO BK/Ia/la B TIOCTPOEHKUE YCTOMUMBOTO Oy yIIiero;

4) 3CTeTHYeCKOro BOCIIMTAHUSA:

3CTeTHUUeCKOe OTHOLIeHWe K MUDY, BK/IFOUasi 3CTeTUKY HayYHOTO TBOPUECTBa, MPUCYIIEro
($ur3nueCcKoil HayKe;

5) TPy/10BOTr'0 BOCIIUTAHUS:

WHTepeC K pa3iuuHbiM cdepaM MpodeccuoHaNbHOW JeATeNbHOCTH, B TOM UHCIIe
CBSI3aHHBIM C (HU3MKOW W TEeXHUWKOW, yMeHHe COBepIllaTh OCO3HaHHBIA BBIOOD OyayIei
nipodeccry U peasu30BbIBaTh COOCTBEHHbIE KU3HEHHbIe TI/IaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa3oBaHHUIO0 U camMoobpa3oBaHHWIO B 00acTy (pU3MKK Ha
TIPOTSKEHUU BCEM >KU3HU;

6) 3K0/I0rHuecKoro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPbl, OCO3HaHWe TI100a7bHOTO XapakTepa
9KOJIOTMUeCKUX TIpobieM;



MJIaHUPOBaHWE W OCYLIeCTBJEHWE [eWCTBUM B OKDYJKarolleld cpelle HA OCHOBE 3HaHUS
1je/led yCTOMYMBOIO Pa3BUTHS Ye/I0BeueCTBa;

pacllipeHyde OIbITa JesiTeJIbHOCTH SKOJIOTMYEeCKOW HalpaBJIeHHOCTM Ha OCHOBe
VIMEIOLLMXCsl 3HaHUM 10 (Pr3UKe;

7) 11leHHOCTH HAy4YHOTI'0 NTO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33DEHUs, COOTBETCTBYIOLL|ET0 COBPEMEHHOMY YPOBHIO
pa3BuTHus (U3NUYECKOI HayKH;

0CO3HaHHe LIeHHOCTH HayuHOM /lesiTe/IbHOCTH, TOTOBHOCTD B TpoLiecce W3yueHusi (pru3nku
OCYILIeCTBJISITb NPOEKTHYIO U UCC/IeJ0BaTe/IbCKYIO JesiTe/IbHOCTh MHAMBUAYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDI

ITo3HaBaTe/bHBIE YHUBepPCaIbHbIe yueOHbIe JeiiCTBUS

Ba3oBble lorHUecKue AeiCTBUs:

CaMOCTOSITe/TbHO (POPMY/IMPOBaTh W aKTya/JM3UpOBaTh MpoOIeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpe/IeJIATH 118U JIeITe/TbHOCTH, 3a/IaBaTh TlapaMeTphbl U KPUTEPUU UX [TOCTHKEHHS;

BBISIBJ/IATH 3AKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMaTPHUBAeMbIX (hU3UUECKUX SIBJIEHUSIX;

pa3pabaThIBaTh IJIAaH PeIIeHus TPo06/eMbl C YUETOM aHa/IM3a UMEIOIUXCST MaTepHa/TbHBIX
Y HeMaTepua/bHbIX PeCYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIeTeNbHOCTb, OLIEHWBaTh COOTBETCTBHE pe3yJIbTATOB IIEJIsM,
OLI€EHUBATb PUCKU TIOC/IEICTBUH JeSTeTbHOCTH;

KOOP/IMHUPOBAaTb U BBIMIOJHATL PabOTy B YC/IOBUSIX pPealbHOTr0, BUPTYa/JbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/IEHCTBHS;

pa3BUBaThb KPEATHBHOE MBIIIIEHUE TTPU PEIIeHUH )KU3HEHHBIX MTPO0JIeM.

Ba3oBble Hcc/IeioBaTe/IbCKHe AeHCTBUSA:

B/a/leTh HAayYHOW TepPMUHOJIOTHEN, K/IHUeBbIMU TOHSATUSAMUA U MeToZaMu (U3NUecKOou
HayKU;

B/Ia/leTh HaBbIKaMU yueOHO-MCCIIeZloBaTe/IbCKOW U TIPOEKTHOU JiesiTe/TbHOCTU B 00/1aCTH
¢bu3MKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITE/TbHOMY TOMCKY MeTO/IOB pellleHus 3a/iau
(bu3MUeCcKoro cojiep>kaHusl, TPUMEeHEeHUI0 Pa3/InUHbIX METO/IOB TI03HAHMUS;

B/a/IeTh BHU/IAaMH JIeATEJIbHOCTH TI0 TIOJlyUeHWI0 HOBOTO 3HAaHWs, €r0 HWHTepIpeTalyy,
npeoOpa30BaHUI0 U TIPUMEHEHWI0 B Pa3/JUUHBIX YueOHBIX CHUTyalUsX, B TOM 4YHCJe TIpU
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCcTy (hU3UKY;

BBISIB/IATh  IPUUMHHO-CJ/IE/ICTBEHHBIE CBSI3M W aKTyaJM3WpOBaTh 3a/lauy, BbIABUraTh
TUTIOTe3y e€ pellleHWs, HAXOJUTh apryMeHThl [/l J/I0Ka3aTe/JbCTBa CBOMX YTBEPKIEHWH,
3a/laBaTh TlapaMeTpbl U KPUTEPUU PellleHus;

aHa/IM3UPOBATh TIOJyYeHHble B XO/le peIleHUsl 3a/laudl  pe3y/bTaThl, KPUTHUYECKU
OLIEHWBATb UX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEHNEe B HOBBIX YCIOBUSX;

cTaBUTh U (HOPMY/IUPOBAaTh COOCTBEHHBIE 3a7lauM B 00pa30BaTe/bHOW [JeSTeTbHOCTH, B
TOM UKCJIe TIPU U3yUeHUH (HDU3UKU;

JlaBaThb OLIEHKY HOBBIM CUTYaIUsIM, OL[eHUBATh TIPUOOPETEHHBIN OTIBIT;

yMeTb TIepeHOCUTh 3HaHUS TI0 GU3UKE B MPAKTHUECKYHO0 00/1aCThb )KU3HEAeSITeTbHOCTH;

yMeTb MHTETPUPOBATh 3HAaHUS U3 Pa3HbIX yUeOHbIX MPeIMETOB;

BBI/IBUTaTh HOBbIE HIeH, Mpe/ijlaraTh OPUrMHA/IbHbIE TTOAX0bI ¥ PELIeHMUs;

CTaBUTb MPOOIEMBI U 3a/IaUH, ZOIYCKAIOII[He albTePHATUBHbBIE PEIIIeHUSI.

PaboTa c undopmarjueii:



B/Ia/leTb HaBbIKAMU TOyueHUs MHGQOPMaLK (PU3NYeCcKOro CojiepyKaHusi U3 UCTOUYHUKOB
pasHbIX THIIOB, CaMOCTOSITEJIbHO OCYIIeCTB/ATb TIOWMCK, aHaiu3, CUCTeMaTH3alyilo |
VHTepIipeTaLyvio UH(MOpPMaLUK pa3/IMUHbIX BUZOB U (hOpM TIpe/iCTaB/IeHMs;

OLIEHMBATh ZI0OCTOBEPHOCTh UH(OPMALIUY;

WCTOJIb30BaTh Cpe/CTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEeXHOJOTUA B
pellleHn KOTHUTHBHBIX, KOMMYHWKAaTMBHbIX M OPraHU3al[MOHHBIX 3a7iau C COOJIIoZieHneM
TpebOBaHUI PrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PeCypcocOepe)keHus], TIPaBOBbIX U
3TUUYECKUX HOPM, HOPM MHGOPMAaLIMOHHOM 6e3011acHOCTH;

co3/laBaTh TEeKCThl (PU3NUECKOTO CO/lep)KaHWs B pa3/IMUHbBIX ¢dopMatax C YyuéTOM
Ha3HaueHUss WHQPOPMALMd W 1[eJIEBOM  ayJIUTOPUM, BbIOMpass ONTHUMa/bHYI0  (GOopMy
TIpe/ICTaB/IeHUsI ¥ BU3yasI3al|ui.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE YUeOHbIe JeHCTBUA:

OCYIIIeCTBJISITh 00IIeHre Ha YPoKax (hM3UKH U BO BHEYPOUHOU J1esiTe/IbHOCTH;

pacro3HaBaTh MPeAroChbTKA KOHPIUKTHBIX CUTyal[ui U CMSITYaTh KOH(JIUKTHI;

pa3BEPHYTO W JIOTUUHO H3/1araTh CBOK TOYKY 3pEeHUs] C UCIOJb30BaHUEM SI3bIKOBBIX
Cpe/ICTB;

TTOHUMATh Y UCTI0/Ih30BaTh MPEUMYI[eCTBa KOMaHIHOW U UHANBHUAYaTbHON paboThI;

BbIOMpATh TEMATUKy W METOZbl COBMECTHBIX AEeMCTBUM C YUETOM OOII[UX WHTEPECOB U
BO3MOJKHOCTeH Ka)KJ0ro ujieHa KOJIIeKTHBa;

TPpUHUMATh 1leJld COBMECTHOM [esTe/lbHOCTH, OpPraHM30BbIBaTh M KOOPAWHHPOBATh
JeNCTBUSI TI0 e€ JOCTMXKEeHUIO: COCTaBJIsATh TJIaH JeWCTBUM, pacrpefensiTb PO C Y46TOM
MHEeHU Y4aCTHUKOB, 00CY>KIaTh pe3y/ibTaTbl COBMECTHOM paboThi;

OLIEHWBATb KaueCTBO CBOETO BKJ/IAZla M KaK/IOTO yUaCTHWKA KOMaH/bI B 00U pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripejijlaraTh HOBble TIPOEKTHI, OLIEHWBAThb H/ied C TO3WL[MM HOBU3HBI, OPUTMHAIBLHOCTH,
IIPaKTUYeCKON 3HaUMMOCTH;

OCYILIeCTBJISITh [MO3UTHMBHOE CTpAaTeruueckoe T[IOBeJieHWe B Ppa3/MuHbIX CUTYalUsX,
TIPOSIB/IITE TBOPUECTBO ¥ BOOOpaXKeHHe, ObITh MHUIIMATUBHBIM.

Pery/isTUBHBIE YyHHBepCa/IbHbIe yUeOHbIe e CTBUS

Camoopranu3sanus:

CAMOCTOSITE/TLHO OCYIIIECTBJ/IATh TI03HABATE/IbHYIO [1€STeIbHOCTh B 00/1IacTh (DU3UKKU U
aCTPOHOMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTb U (POPMY/IMPOBATh COOCTBEHHBIE 3a/1aUM;

CaMOCTOSITe/IbHO COCTAaBJISATh T/IaH pellleHHs] PaCUETHBIX M KaueCTBEHHBIX 3afiau, T/IaH
BBIITOJIHEHUS] TIPAKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS PecypcoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/IIIOYTeHU;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

PacCILIUPSTh paMKX yueOHOro TipejMeTa Ha OCHOBe JTMUHBIX TIPe/TIOUTeHHH;

JleniaTb 0CO3HAHHBIM BBIOOD, apryMeHTUpOBaTh ero, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelilieHue;

OLIeHHMBATh TTPUOOPETEHHBIN OTIBIT,

criocobcTtBoBaTh  (DOPMUPOBAHWIO M TMPOSIBJIEHUIO 3pyAuLMH B obsactu  pu3mKHy,
TIOCTOSTHHO TIOBBIIIIATh CBOM 06pa30BaTe/IbHBIN U Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, YMOIL[UOHA/TbHbIH HHTE/I/IEKT:

JlaBaTh OL|EHKY HOBBIM CUTYalMsIM, BHOCHUTb KOPPEKTUBBI B JeATelbHOCTb, OL[€HUBATh
COOTBETCTBUE Pe3y/IbTaTOB LieJisiM;



B/Ia/IeTh HAaBBIKAMU TTO3HABATeIbHON ped)yieKCHM KaK 0CO3HAHUsSI COBEpIIIaeMbIX /1eHCTBUN
Y MBIC/IUTEJTbHBIX TIPOLIECCOB, UX Pe3y/bTaTOB U OCHOBaHWM;

WCTIO/Tb30BaTh MPUEMBI pedIeKCHU /IS OI[eHKH CUTYal[|H, BEIOOpa BEpHOTO PeIlleHus;

yMeThb OL|eHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMAaTh pPellleHuUs 110 UX CHUYKEHHIO;

MIPUHUMATh MOTUBbBI M apT'YMEHThI APYTUX NPY aHa/ln3e pe3y/ibTaToB JesaTeTbHOCTH;

TIPUHUMATD Cebs1, TOHUMast CBOU He/IOCTaTKH U JOCTOUHCTRA;

TIPUHUMATh MOTUBbBI U apT'YMEHThI APYTUX TMPY aHa/in3e pe3y/ibTaToB JesaTeTbHOCTH;

TIpYU3HABaTh CBOE MPaBO U MPaBO APYTyX Ha OIIUOKH.

B mipotiecce AoCTHXeHUsI TUUHOCTHBIX Pe3y/IbTaTOB OCBOEHUS TIPOrPaMMBI 110 hU3UKe /s
YPOBHSI CpefiHero 001ero oOpa3oBaHUs y 0OyuaroIUXCsi COBEPIIEHCTBYETCS IMOLMOHATBHBINA
VHTe/JIeKT, Mpe/ToJiararwiui copMrUPOBaHHOCTD:

CaMOCO3HaHUsI, BK/IIOYAIOIL[er0 CII0COOHOCTb TIOHUMATh CBOE 3MOLIMOHA/IbHOE COCTOsIHUE,
BU/IETh HarpaB/ieHUsl pa3BUTHsI COOCTBEHHOM 3MOIMOHAMBbHOM cdephl, ObITH YBePEHHBIM B cebe;

caMoperyMpoBaHus, BKJTIOYAIOLL[ETO CaAMOKOHTDO/Ib, yMeHHe TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTb aJamnTHPOBaThCs K SMOLIMOHAILHBIM
M3MeHeHHUsIM U TPOSIBJISITh TUOKOCTb, ObITh OTKPBITEIM HOBOMY;

BHYTpPeHHell MOTHBAl[UM, BKJIFOUAlOIlell CTpemyieHHe K JOCTH)KEeHHWIO 1eJId U YyCIiexy,
OTNTUMM3M, UHULIMaTUBHOCTh, YMeHHe /1efiCTBOBaTh UCXO/s U3 CBOMX BO3MOXXHOCTEW;

SMIAaTHH, BKJIFOYAIOIeN CrocoOHOCTh TOHWMAaTh 3MOLIMOHAbHOE COCTOSIHWE [IPYTHUX,
YUWTBIBATh €ro TIPY OCYILeCTB/IeEHUH 00IIeHHs], CTIOCOOHOCTb K COUYBCTBHUIO U COTIEPEXKUBAHUIO;

COL[MA/IbHBIX HABBIKOB, BK/TFOYAIOIIUX CMIOCOOHOCTH BBICTPAUBAaTh OTHOILEHUS C APYTHMU
JIFOIbMU, 3a00TUTBCS, TIPOSIB/ISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJ/IBTATDI

K koHily obyuenusi B 10 K1acce npeaMeTHbIe pe3y/ibTaThl Ha 0a30BOM YPOBHE [[OJKHBI
oTpakaTb C()OPMUPOBAHHOCTD y 00yUaIOIIUXCsl YMEeHUH:

JIEMOHCTPUPOBaTh Ha MpUMepax poJjib U MeCTO (PU3KMKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4yHOW KapTHWHBI MUpa, B Pa3BUTHUH COBPeMEHHOW TeXHUKW W TeXHOJIOTMH, B MpPaKTUUeCKOU
JlesITeIbHOCTH JTFO/Ie;

YUUTHIBaTh TpaHULlbl TMPUMEHEHUs] W3yUYeHHbIX (U3NYEeCKUX MoOJesieli: MaTepuasbHasi
TOUKa, WHepI[aibHasi CUCTeMa OTCYéTa, abCOFOTHO TBEpPOEe Teso, WiealbHbIA ra3, MOJe/u
CTPOEeHUsI Ta30B, KUAKOCTeM W TBEPABIX TeJ, TOUEUHBIM 3/1eKTPUUYECKWI 3apsifi TIpU pelleHrr
bu3uYecKrx 3aay;

pacro3HaBaTh ¢u3nUeckre siBjieHus (Tporecchl) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKY/ISIPHO-KMHeTUUeCKOW TeOopuU CTPOEeHUs BelllecTBa W 3/1eKTPOJAWHAMUKU:
pPaBHOMEpPHOe UM paBHOYCKODEHHOe TMPSIMOJIMHeHHOe [BWKeHWe, CBOOOJHOEe TiafieHHe TeJl,
JBIDKEHHE T10 OKPY)XHOCTH, WHepIUs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKOe
JIBIDKEHUE, CTPOEHHe XUAKOCTed W TBEPABIX TeJs, U3MeHeHHe 00bEéMa Ten TpU HarpeBaHUU
(oxn1aKeHnK), TerIoBoe paBHOBeCHe, MCTapeHre, KOHZeH calys, TylaB/eHre, KpUcTasaii3anus,
KUTIeHWe, BIa)KHOCTb BO3/lyXa, MOBLIIIEHHE /aB/IeHUsI Ta3a MpPU ero HarpeBaHUU B 3aKPbITOM
cocyjie, CBfI3b MEXJy IMlapamMeTpaMU COCTOSIHUSI rasa B H30Ipolieccax, 3/eKTpu3alusi Tesl,
B3aUMO/eUCTBUe 3apsJOB;

OIMUCHIBaTh MeXaHWYecKoe [BIKeHUe, UCMO/b3ys (u3nueckre BeIUUMHBI: KOOPAWHATA,
MyTh, TlepeMelljeHle, CKOPOCTb, YCKOpeHWe, Macca Teja, CUia, UMITYJbC Tesa, KMHeTHUecKas
SHeprusi, TOTeHIMajbHas SHEpPrus, MexaHuueckas paboTa, MexaHWUuUecKasi MOIIHOCTb; TMpH
OMUCAHWUW TIPAaBHW/IbHO TPAaKTOBaTh (U3UUECKUN CMBIC/I UCIIO/b3yeMbIX BEIUYWH, WX



0003HaueHUsT ¥ eIUHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIHE AAHHYHO (DU3UUYECKYIO BETUUUHY
C IPyTUMU BeJIMYMHAMU;

OTMUCHIBaTh M3yUeHHble TeIIOBble CBOMCTBA Tel U TeIUIOBble $IB/IEHUS, WCIOb3ys
du3nueckre BeIUUMHBI: JlaB/ieHWe Tas3a, TeMIlepaTypa, CpefHssi KUHeTHUuecKas SHeprus
XaOTUYEeCKOT0 [IBIKEHUS MOJIeKyJ, CpeJHeKBaJpaThyHasi CKOPOCTb MOJIEKYJ, KOJHUYeCTBO
TETUIOThbI, BHYTPEHHSS 3Heprusi, pabora ra3a, KO3(hOHUIMEHT T0e3HOr0 JeMCTBUSI TETIOBOTO
JIBUTATeJIs; TIPU ONMCAHUU MPaBUIbHO TPAKTOBATh (PU3NUECKUM CMBIC/T UCTI0/Ib3YeMbIX Be/TMUKH,
ux 0003HaueHUss U eAVHULIbI, HAaXOJUTh (OPMYJIbl, CBSI3bIBAIOIME [aHHYIO (PU3NUYECKYIO
Be/IMUMHY C JPYTUMU BeJIMUMHAM;

OIMUCHIBaTh W3yUeHHbIe 3IeKTpPUUYeCKHe CBOMCTBA Bell[eCTBA W 3/IeKTPUUECKUe SIBIeHUS
(mpotiecchl), UCTIONB3YS (U3NUECKHe BeJUUMHBI: JIEKTPUUECKUM 3apsi]], 3/eKTpUueckoe rose,
HaTPSDKEHHOCTb  TI0JIS, TIOTEeHLWasa, PA3HOCTh TIOTEHI[MA/IOB; TPH OIMHUCAHUM TTPABUIBHO
TPaKTOBaTh (PU3WUYECKUM CMBICT HCIIO/Ib3YeMbIX BeJWYMH, WX O0003HAueHWs W eAUHHLIBI;
yKasbIBaTh (pOPMYJIbI, CBSA3bIBAIOLLME JAHHYIO (PM3UUECKYIO BeJIMUMHY C APYTMMH BeJTMUMHaMU;

aHa/IM3UpOBaTh (PU3MUeCKHe TPOLIeCChl U SIBJIEHUS, WUCIONb3ys (U3UUecKre 3aKOHbI U
TIPUHLIAIBL: 3aKOH BCceMUPHOTo TaroteHus, I, II w III 3akoHbl HbHOTOHA, 3aKOH COXpaHeHUs
MeXaHUUYEeCKOUN SHepruu, 3aKOH COXpaHeHUs MMITyJ/ibCa, MPUHLUI CYNepPIio3vLUU CUJI, PUHLUI
PaBHOIpaBUsi UHEepLMalbHbIX CUCTEM OTCUETa, MOJEKY/ISPHO-KWHEeTUYECKYI0 TeOPHIO0 CTPOEHUs
BellleCTBa, ra30Bble 3aKOHbI, CBSI3b Cpe/Hel KWHETUUeCKOW SHepPrud TeryIOBOTO [BHKEHUS
MOJIEKYJT C abCOMIOTHOM TeMmIiepaTypoM, TepBbIi 3aKOH TepMOJWHAMUKU, 3aKOH COXPAHEHUs
3/7IeKTPUYEeCKOro 3apsjia, 3akoH KysioHa, MpU 3TOM pa3inyaTh CJAOBECHYI (DOPMYIUPOBKY
3aKOHa, er0 MaTeMaTh4yecKoe BhIpayKeHHe U YC/IOBUS (TpaHULIb, 00/1aCTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE IPUHLIUIIBI IeMCTBHUSI MaIllH, PUOOPOB ¥ TEXHUYECKUX YCTPOUCTB;
pa3/inyaTth yCI0BUS MX 6€30MacHOT0 UCTIOIh30BaHKS B TIOBCEIHEBHOU XKU3HM;

BBITIOJTHSATL 9KCIIEPUMEHThI 10 MCC/Ie[JIOBaHUI0 (DU3MUECKUX SIBJIeHU U TPOLIECCOB C
WCTO/Ib30BaHeM TPSMbIX W KOCBEHHbIX HW3MepeHu#, TMpu 3ToM (OpPMyIUpOBaTh
npobsieMy/3aziauy UM TUMOTe3y y4eOHOrO JSKCMepuMeHTa, CoOWpaTh YCTAaHOBKY W3
TIPe/IJIOKEHHOTO 000PY/I0BaHUsI, TPOBO/IUTE OMBIT U (HOPMYJTUPOBATh BLIBO/IbI;

OCYILIeCTBJISITh TIPsIMble ¥ KOCBEHHble HW3MepeHUsi (PU3NUYecKuX BeJMUWH, TIPU 3TOM
BbIOMpATh OMTHUMA/IBHBIA CIIOCOO W3MEpEeHUs] M HCIO/Ib30BaTh W3BECTHbIE METO/bl OL€HKU
MOTPeLIHOCTeN U3MepeHus;

WCC/IeJOBaTh 3aBUCHMOCTU MeXJy (U3NUeCKUMH BeMUMHAMH C HCI0J/Ib30BaHHeM
MPSIMBIX W3MEPeHUi, TIPU 3TOM KOHCTPYUPOBaThb YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TMOJ/TyUeHHOM 3aBUCHUMOCTU (PU3UUECKUX BEJUUMH B BUZe TaOMUI] U rpadMKOB, e/laTh BHIBO/BI
TI0 pe3yJibTaTaM MCC/IeZlOBaHKs;

cobmoaTh TipaBWia 0e30MacHOTO Tpy/a TIPU TPOBeeHWH WCC/IeZIoOBaHUM B paMKax
yueOHOrOo JKCIIepUMeHTa, YyueOHO-MCC/IeZiloBaTeTbCKOM U TIPOEKTHOW  /IeATeTbHOCTH  C
WCTI0/Ib30BaHNEM M3MepUTe/IbHBIX YCTPOMCTB U labopaTopHOTro 060py/i0BaHus;

peliaTb pacuéTHble 3aJaud C $IBHO 3aJaHHOW (PU3NUeCKON MOJenblo, WCIO/b3Ysl
¢du3nueckre 3aKOHBI ¥ TIPUHIIUITBI, HA OCHOBE aHa/iM3a yCJIOBUsS 3a/lauM BbIOMpaTh (GH3UUYeCKYIO
MO/iesib, BBIJENATh (U3NUecKre BeMUYMHbI U (POpMyJibl, HeoOXOAWMbIe [Jisi e€ pelleHus,
TIPOBO/IUTH PaCUéThl M OLIEHWBATh PeabHOCTD MOJIyYeHHOT0 3HaueHust (pr3uuecKoi BeTMUMHbL;

pelllaTh KayeCTBeHHbIE 3a/laui: BbICTpaWBaTh JIOTUYECKM HENPOTUBOPEUMBYIO LETIOUKY
paccy>k/leH!l C ONOpPOU Ha M3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pU3nUecKue sIBIeHHSsI;

WCTIONb30BaTh TPU  pellleHnd y4eOHBIX 3aZlau  COBpeMeHHble HH(MOPMAaLMOHHbIe
TeXHOJIOTUM [ijii TIOUCKA, CTPYKTYPUPOBAHUS, WHTEpIpeTaliiid W TIpeJCTaB/eHus yueOHOU U



HAyYHO-TIOMY/ISIPHOM MH(OpMaLyy, TOMyUYeHHOM M3 pa3/MYHBbIX HCTOYHUKOB, KPUTHUECKH
aHa/IM3UPOBAaTh N0IyYaeMyro UH(OpMaLHLIO;

TIPUBOJWTE TPUMeEPHI BK/Ia[id POCCUHCKUX U 3apyOeXHbIX YUEHBIX-(HU3MKOB B Pa3BUTHE
HayKu, 00bsICHEeHHe TTPOLIeCCOB OKPYIKAIOIIero MUpPa, B pa3BUTHE TeXHUKH U TEXHOJIOTH;

WCTO/b30BaTh TeOopeTHuUeckue 3HaHUsl MO0 (U3MKe B T[IOBCeJHEBHON JKU3HU [iIs
obecrieueHust 6€30MacHOCTY TP 00OpaIleH|H ¢ MPUOOPaMH Y TEXHUYECKUMU YCTPOMCTBAMH, JJ1s1
COXpaHEeHWsI 37I0POBbsI U COOTIO/IeHNsI HOPM 9KOJIOTHUeCKOT0 TTOBeIeHHs B OKPY Karollel cpejie;

paboTaTh B rpyTIIe C BHIMOJIHEHWEM pPa3/IMUHbIX COLMA/IBLHBIX POJIeH, TIaHUPOBaTh paboTy
TPYIIbl, palMOHaAbHO —pacripefiesiiTb 0053aHHOCTM M TUIAHUPOBAThb  [JIeSITeIbHOCTh B
HeCTaHZAPTHBIX CUTYyalUsiX, aZileKBaTHO OLIeHMBATh BKJ/AJ, Ka)K[JOr0 M3 YYaCTHUKOB T'DYMIIbI B
pellleHHe pacCMaTpUBaeMoi 1po6JieMbl.

K koniy obyuenusi B 11 K/acce npeZiMeTHble pe3y/bTaThl Ha 6a30BOM YPOBHE JI0JIKHbI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMeHUM:

JleMOHCTPUPOBATh Ha NpUMepax posib U MecTo ¢U3UKU B (DOPMHUPOBAHWM COBPEMEHHOM
Hay4yHOW KapTHWHbI MUpa, B pa3sBUTHMH COBPEMEHHOM TeXHHKU W TeXHOJIOTWH, B MpPaKTHUeCcKoi
JlesITe/TbHOCTH JIFO/Iel, 11eJIOCTHOCTb U eJUHCTBO (h131ueCcKol KapTUHbI MUPa;

YUUTBIBAaTh TPAHHULbl TIPUMEHEHUsI H3yueHHBIX (U3UUYECKUX MoOJeseil: TOoueuHbIH
3/IeKTPUUECKU 3apsifl, Jyd CBeTa, TOYEYHbIM MCTOYHMK CBeTa, sJiepHas MoJenb aToMa,
HYKJIOHHasl MOZle/lb aTOMHOTO siipa NPy pellieHnH GU3NUecKrx 3azay;

pacrnosHaBaTh (u3nyeckre siBjeHus1 (TIPOLeCChl) U OOBSCHATH MX Ha OCHOBE 3aKOHOB
3/IeKTPOJMHAMUKHM U KBAaHTOBOW (PU3MKH: 3/1eKTpUUecKasi IIPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XVMHUYeCKOe, MarHWTHOe [IeHCTBUSI TOKa, B3aMMO/|EMCTBHE MarHMTOB, 3/€KTPOMarHUTHast
WH/YKUWS, [IeHCTBMe MarHUTHOTO IO Ha TPOBOJHUK C TOKOM W [JBWKYIIMHCS 3apsif,
3/IeEKTPOMarHUTHBIE KoJie0aHusl ¥ BOJTHBI, TTPSMOJIMHEIHOe paclipoCTpaHeHne CBeTa, OTPaKeHHe,
npesioMsieHre, uWHTepdepeHMs, AUPPaKLUs W TOJsSpU3alLsi CBeTa, [UCIIePCUST CBeTa,
doroanekTpuueckuii 3¢ ekt (hoTtosddekr), cBeTOBOE AaByieHNe, BOSHUKHOBEHHE TMHeHYaToro
CrieKTpa aToMa BO/I0pO/ja, eCTeCTBeHHas U MCKYCCTBEHHasl Pa/jJu0aKTUBHOCTh;

OTKMChIBaTh M3yUeHHble CBOMCTBA Bell[eCTBa (9/eKTpUUeCKHWe, MarHUTHbIE, OINTHUeCKHe,
3/IeKTPUYECKYI0 MPOBOAMMOCTb Pa3/IMUHBIX CPeJl) U 3/IeKTPOMAarHUTHBIE siBieHUs (TIpoLiecchl),
UCronb3ysl (¢u3MUecKde BeJMUMHBL: 3/1IeKTPUUECKUM 3apsifi, CWjda TOKa, 3JIeKTpUYecKoe
HarpsbKeHre, 37IeKTpUUecKoe COTIPOTUBIIeHHe, Pa3HOCTh MOTEHLIMA/IO0B, 3/IeKTPO/IBIIKYILask CUa,
paboTa TOKa, WHAYKLWS MarHUTHOTO TIONs, CWia Amriepa, cuna JlopeHLa, MHAYKTUBHOCTb
KaTYIIKA, SHEpPrysi 37eKTPUYeCKOT0 W MAarHUTHOTO TI0Jield, Tepuoj M uyacToTa KoiebaHui B
KosiebaTeslbHOM KOHTYpe, 3apsi/i U CH/a TOKa B TMpoLiecce rapMOHUUECKUX 3/1eKTPOMarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOsiHWe W ONTUYecKas CWa JIMH3bI, TPHM OMMCAHUM TPaBUJIbHO
TPAaKTOBaTh (PU3MUECKUIM CMBIC/T MCIIO/Ib3yeMbIX BeIUuYMH, WX 0003HaueHWss U eJUHULIBI,
yKa3bIBaTh (GOPMY/IbI, CBSI3bIBAIOIIIME JaHHYIO (PU3UUECKYIO BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OMMCHIBATh H3yueHHble KBAHTOBble SIBJIEHUSI W TIPOLIECCHI, WCIOMb3ysl (u3nueckKue
BeJIMUMHBI: CKOPOCTb 3/71eKTPOMarHWTHBIX BOJIH, [JIMHA BOJHBI M 4acTOTa CBeTa, SHEPrus U
uMIysisC (OTOHA, Tepuof, TolypacraZia, SHeprusi CBs3W aTOMHBIX sifiep, TPU  OIUCAHUU
NpaBW/IbHO TPakTOBaTh (PHU3WYEeCKUil CMBICT WCIOb3yeMbIX BelWYMH, UX 0003HaueHus U
eJUHUL[b], yKa3bIBaTb (POPMYJbI, CBSI3bIBAIOLME JaHHYH (DU3MUECKYI0 BeJMUMHY C APYTMMH
BeJINUMHAMH, BBIUMC/ISTh 3HaUeHWe (U3MYeCcKOo BeMUrHb;

aHaNM3VpoBaTh (U3MUEeCKHe TPOLecChl U SIBMIE€HUS, UCIOb3ysl (Gu3ndyecKre 3aKOHbI U
NpUHLUMIBE  3akoH OMa, 3aKOHBI I10C/e/j0BaTebHOTO U Tapajule/ibHOTO — COeMHeHUS
NPOBOJIHUKOB, 3aKOoH /[koyns—/IeHlla, 3aKOH 3/7IeKTPOMarHWTHOM WHAYKLWH, 3aKOH



TIPSIMOJTMHEMHOTO PaCIIPOCTPAHEHUsI CBeTA, 3aKOHBI OTPaKeHWs! CBeTa, 3aKOHBI IPeIoMJIeHHUs
CBeTa, ypaBHeHWe OHHIUTeNHa [y (OTo3(QdeKTa, 3aKOH COXpaHEeHHs 3Hepru, 3aKOH
COXpaHeHUs1 UMIy/bCa, 3aKOH COXPaHEHWs 3/eKTPUUeCKOro 3apsifia, 3aKOH COXPaHeHUs
MaccoBOr0 4MC/a, MOCTy/aaThl Bopa, 3aKOH paJjM0akTMBHOIO pacraja, Mpu 3TOM pas/uyaTh
C/IOBeCHYI0 (DOpPMYJIMPOBKY 3aKOHa, ero mMaTeMaTHueckoe BbIpa)KeHHe U YCI0BHUsl (IpaHMLIbI,
00/1aCTH) TIPUMEHHUMOCTHY;

OTipejie/IATh HarpaB/ieHue BeKTOpa WMHAYKLMM MarHUTHOTO T10Jis TIPOBOJHUKA C TOKOM,
cubl AMIiiepa U cuibl JIopeHLa;

CTPOUTD U OTUCHIBaTh N300paXkeHHe, CO3/IaBaeMoe IJIOCKUM 3ePKajioM, TOHKOU JIMH30W;

BBITOJIHATE 9KCIIEPUMEHTHI T10 HCC/ef0BaHUI0 (DHM3UUYeCKUX SIBIEHUM U TIPOLIECCOB C
WCTOMb30BaHWEM TIPSMBIX W KOCBEHHBIX UW3MepeHWil: TIpd 3ToM  (OpMy/IMpOBaTh
npobsemMy/3afiauy U TUMOTe3y y4yeOHOro SKCMepuMeHTa, CoOWpaThb YCTaHOBKY U3
TIpe/lJI0’KeHHOT0 000pY/I0BaHUsl, TPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYILIeCTB/IATh TIPsIMble M KOCBeHHble M3MepeHusl (U3MUeCKUX BeJWYMH, IPU 5TOM
BbIOMpaTh ONTHMabHBIN CHOCOO H3MepeHHsT M UCII0/Ib30BaTh W3BECTHble MeTO/bl OLIeHKU
TOTPeIIHOCTel U3MepeHu;

YCC/iej0BaTh 3aBUCMMOCTH (PM3UUYECKHX BeJTMYMH C UCTIO0/Ib30BaHKEM IPSIMBIX U3MepeHH:
NIpY 3TOM KOHCTPYMPOBaTh YCTaHOBKY, (PMKCHpOBaTh pe3y/bTaThbl MOTyYeHHOM 3aBUCHMOCTU
¢usMueckux BelMWYMH B BHje Tabmui U rpaduKoB, [enaTb BBIBOJABI IO pe3y/bTaTaM
WCC/IeJOBaHMUS;

cobmoziaTh TipaBWsia Oe30macHOro TpyZa TpU TPOBeeHUH MCC/IefloBaHHWN B paMKax
yueOHOTO 3KCIepuMeHTa, yueOHO-MCCIe[oBaTeIbCKOM UM TPOEKTHOW  [IeSITeTbHOCTH  C
WICTI0/Tb30BaHHEM M3MepUTe/IbHBIX YCTPOUCTB 1 1abopaTOpHOT0 000py/j0BaHMUS;

peliaTth pacyéTHble 3aJaudl C SIBHO 3aJaHHOW (U3MUECKON MOJe/IbI0, HCIIOb3YS
¢u3rueckre 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHa/i3a YCIOBHS 3a/laud BhIOMpPaTh (U3MUECKYIO
MO/iesib, BBIJEATh (U3MUecKre BelMWyuHbl U (POpMysbl, HeoOXOAWMbIe AJsi eé peleHus,
TIPOBO/JIUTH PaCUéThI U OLIeHUBaTh PealbHOCTh M0JIyUeHHOT 0 3HauUeHus! (Pr3nuecKoil BeTMYUHbI;

pellaTh KayeCTBeHHblE 3a/laud: BbICTPAWBaTh JIOTUUECKH HENPOTHMBOPEUMBYHO LIETIOUKY
paccy»x/ieHul ¢ OropoM Ha M3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nUecKue siBlIeHus;

WCII0/Ib30BaTh TIPM  pellleHMW y4yeOHbIX 3aJau COBpeMeHHble HH(GOPMALMOHHbIE
TeXHOJIOTUU [/l TIOUCKA, CTPYKTYPUPOBAHWsSI, WHTEpIpPeTalii W TIPe/ICTaB/ieHusl yueOHOU |
Hay4YHO-TIONY/ISIpHOM MH(OpMaL[UK, TOAYyYeHHOM M3 pas3/MuHbIX HCTOYHHUKOB, KPUTHUECKU
aHa/IM3UPOBATh T0yYaeMyto UH(OpMaLHLIo;

0OBSICHSATH IPUHLIUIIBI [IeMCTBUS MallIMH, TPUOOPOB U TEXHUUECKUX YCTPOWCTB, pa3iMuaTh
yc/oBUsI X 6e301MacHOro UCI0/Ib30BaHUs B TIOBCEJHEBHOM JKU3HMY;

NIPUBO/IUTh TIPUMepPhl BK/aJla POCCUMCKUX U 3apyOe)KHbIX yuéHbIX-(DM3MKOB B pa3BUTHe
HayKH, B 00bsiCHEHHE TIPOLIeCCOB OKPY>KAIOLL[ero MUPa, B Pa3BUTHE TeXHUKU U TeXHOJIOTUH;

UCII0/Ib30BaTh TeOpeTHUeckue 3HaHUS 10 GU3MKe B [I0BCEJHEBHOW JKU3HU IS
obecrieuenust 6e3omacHOCTY MpU obpallleH!H ¢ MpubopaMu ¥ TEXHUYeCKUMU YCTPOUCTBaMH, JJ1s1
COXpaHeHMsI 37J0pPOBbsI U CODOMIO/IeHsI HOPM 9KOJIOTMUEeCKOro I0BeJieHHs B OKpYsKatollel cpefie;

paboTath B rpyrire C BbIMOJHEHWEM pa3/IMuHbIX COLMA/IbHBIX POJIei, IlaHUpoBaTh paboTy
TPYIMbI, pallMOHA/JLHO pacrhpefiefaTh O0S3aHHOCTM W IUIAHUPOBaThb [JIeSITeNbHOCTh B
HeCTaHJJAapTHBIX CHUTYalUsiX, a/[eKBaTHO OLIEHMBATh BK/IA/, Ka)K[Or0 W3 YYaCTHUKOB TPYMIIbI B
pellleHHe pacCMaTprUBaeMoU po0JIeMBbl.



TEMATNYECKOE IVTAHUPOBAHUE
10 K/TACC

Ne KosmmyecTBO yacoB
n/ HanmeHnoBaHue pa3/iesioB ¥ TeM NIPOrpamMMBbl KoHTpoanH IIpakTHUecK Sg EKTOHHEIE (H(pOBLIE)
. Bcero b1e paGoTer e paBoTE: obpa3oBaTe/bHbIE PecypChl
Pa3pen 1. PU3NKA 1 METO/IBI HAYUHOTI'O ITO3HAHUSA
1.1 ®dusrKa U MeTO/bl Hay4YHOT' O [103HaHHUS 2 https:/m.edsoo.rw/AVIAWVNQO
Wroro no paspeny 2
Pa3pen 2. MEXAHUKA
2.1 KunemaTrka 5 https://m.edsoo.ru/SNO2MCWXU
2.2 [nHamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHbI COXpaHEHUs1 B MeXaHUKe 1 1 https://m.edsoo.ru/86NRCXHA7
Wroro no paszeny 18
Pa3pen 3. MOJIEKYJIAPHASA ®N3NKA 1 TEPMOJVMHAMMUMKA
3.1 OCHOBBI MOJIEKY/IIPHO-KWHETUUECKON TeOprHr 9 1 https://m.edsoo.rt/HRGV8NOPE
3.2 OCHOBBI TepMOAVHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 ArperaTHble cOCcTOsTHUA BelljecTBa. Pa30BbIe Mepexo/bl 5 https://m.edsoo.ru/HSM355JCH
Wroro no pasgeny 24
Pa3pen 4. JJIEKTPOIMHAMUKA
4.1 DIeKTpocTaTrKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 [MocTostHHBIN 371eKTpUYecKUi TOK. TOKM B pa3nuyuHbIX Ccpefiax 12 https://m.edsoo.rt/GEWTDQXWW
Wroro no pasgeny 22
PesepBHOe Bpems 2
OBIEE KOJIMUECTBO YACOB I10 [TPOT'PAMME 68 4 4



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

11 K/TACC

Ne KosmmyecTBO yacoB
n/ HaumeHoBaHMe pa3/ie/i0B U TeM NIPOrpaMMbl KoHTpo/IbH IpakTHueck Sél eKTPOHHEIE (UM(ppOBLIE)
. Bcero L1e paGoTer e paBoTH: obpa3oBare/bHbIE pecypchl
Pa3pen 1. JIEKTPOJMHAMUKA
1.1 MarauTtHoe nose. D/1IeKTPOMarHUTHasi UHAYKLUS 11 1 3 https://m.edsoo.1u/Z2Q390NG8
Wroro no pa3zzeny 11
Pa3pen 2. KOJIEBAHUSA 1 BOJTHBI
2.1 MexaHHUeCKHe U 3J1eKTPOMarHUTHbIe KosiebaHust 9 1 https://m.edsoo.ru/3TLNQKPG6
2.2 MexaHuuecKyre 1 5/1eKTPOMarHUTHbIE BOJIHbI 5 1 https://m.edsoo.ru/WQT6385V1
2.3 OrnTuka 10 3 https://m.edsoo.rw/TUPOIURXM
Wroro no pasgeny 24
Pa3gen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJ/JIbHOCTHU
3.1 OCHOBBI CrielabHON TeOpHUH OTHOCUTEIbHOCTH 4 1 https://m.edsoo.ru/AQUCOVDK?2
Wroro no pasgeny 4
Pazpen 4. KBAHTOBAS ®M3NKA
4.1 DneMeHThl KBAHTOBOU OITTHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOe PO 5 https://m.edso0.ru/97MCODZXQ
Wroro no paszeny 15
Pa3pen 5. 3JIEMEHTBI ACTPOHOMMM 1 ACTPOPMN3NKU
5.1 | DJieMeHTbl aCTPOHOMHUH U aCTPOPU3NKU 7 1 https://m.edsoo.ru/3EODEKXI9
Wroro no paspeny 7
Pazgen 6. OBOBIIAIOIIEE ITOBTOPEHUE
6.1 | O60o6i1jatoiiee TOBTOPEHUEe https://m.edsoo.ru/O2JEGZCIM
Wroro no pasgeny 4
PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

ITIOYPOYHOE IVNIAHNPOBAHUE

10 KJIACC
Ne KosinyecTBo yacoB
iy Tema VDoKa Mara DJIeKTpoHHBIe U poBkIe
P Bcero Konrponen Hpaxriaeck H3ydeHHs oOpa3oBaTe/bHbIE PecypChl
n pie paboThI ue pabdoThI
1 ®dusnka — Hayka o npupofie. HayuHble MeTo/bI 1 https://m.edso0o.ru/Y XGQOSPM1P
TI03HAHHUs1 OKpPY’Karolllero Myupa
Posb 1 MecTo $u3MKY B POPMHUPOBaHUN
2 COBpPeMeHHOW HayYyHOM KapTHHbI MHpa, B 1 https://m.edsoo.ru/8HSXWFEVO
MIPaKTUYECKOH JlesiTeJIbHOCTH JIIoflel
Mexanunueckoe ArkeHre. OTHOCUTETbHOCTh
3 MeXaHU4eCKoro JBwkeHus. [lepemelnieHue, 1 https://m.edsoo.rt/RSOAO0V5ZX
CKOpPOCTb, YCKOpEeHHe
4 PaBHOMepHOe TMPSIMOIMHEHOe /IBU)KeHHe 1 https://m.edsoo.ru/L8IPY2JEZ
5 PaBHOyCKOpEHHOe MPSIMOJIMHEITHOE [IBIDKEHUe 1 https://m.edsoo.ru/MDIDKJOUB
6 CBobojiHOe TiajieHue. Y CKopeHre CBOOOHOTO 1 https:/m.edsoo.ru/MXPLZIX8]
TrafleHust
7 KpuormHeiHoe /ipuxerue. Jipukerne 1 https://m.edso0.r/TFLJ2C4DN
MaTepuaJbHOW TOUKU 10 OKPY>KHOCTHU
[IpuHLMD OTHOCUTeNBHOCTHY ["anues.
8 WHepraneHble cucTeMbl oTcueTa. [1epBbIii 3aK0H 1 https://m.eds00.ru/J6QY7N3IWN
HeroToHa
9 MaccauTena. Cuna. [TpuHumn CyTNeproSHLHH CUIL. 1 https://m.edsoo.r/BVINWTAQH
Bropoii 3akoH Hbl0TOHA /151 MaTepranbHOU TOUKU
10 Tpetuii 3akoH Hbl0TOHa /17151 MaTepuabHBIX TOUeK 1 https://m.edsoo.ru/ JYL4I4UAN
11 3aKOH BCEMUPHOr0 TAroTeHusl. Cuma TsHKeCTHU. 1 https:/m.eds00.rw/D13D593MU
ITepBast KocMuUeckasi CKOPOCTb
12 Cua ynipyroctu. 3akoH I'yka. Bec Tena 1 https://m.edsoo.ru/RILVEXEQD
Cuna tpenusi. Koadduiiment tpenus. Crna
13 COMPOTUBJIEHUS NIPU JBW)KEHUHU TeJla B XUAKOCTH 1 https://m.edsoo.ru/UZBUPCM5M
WM Tase
14 ITocTtynaTenbHOe U BpalaTe/bHOe JBUKeHHe 1 https://m.edsoo.ru/IDOAU40TS
abcomoTHO TBEpOro Tena. MoMmeHT cunbl. [leuo



https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

CWIbL. Y CJIOBUSI paBHOBeCHsI TBEPZOTO Tesa

15

I/IMI’[y]'[bC MaTepHaHLHOﬁ TOYKH, CUCTEMbI
MaTepHra/JIbHbIX TOUEK. I/IMHyJILC CU/IbL. 3aKOH
COXpaHEHHA MMITYyJIbCd. PeakTtuBHOE ABWDKeHue

https://m.edsoo.ru/M5JQTKNWC

16

PaboTa ¥ MOIHOCTh CUIbl. KMHETHUeCKasi SHEprust
MaTepuansHOR Touku. Teopema 06 n3MeHeHUN
KUHEeTU4eCKOW SHeprun

https://m.edsoo.ru/J1V59L.28B

17

ITorenumansHas sueprus. [loTeHLManbHAas SHePrus
ynpyTro AedopMUPOBaHHOW TIPY>KHHBI.
[NoTeHLManbHas SHEPTys Tesa BOIM3U MOBepXHOCTH
3eMiu

https://m.edsoo.ru/RNEXJW4KF

18

TloreHiManbHbBIE Y HETIOTeHI[MabHbIe CUibl. CBSI3b
pabOoThI HEMIOTEHIMAIbHBIX CHJT C U3MEHEHHEeM
MeXaHUUeCKOW 3HepruU CUCTeMbI Tesl. 3aKOH
COXpaHeHUsI MeXaHUUeCKOH SHepruu

https://m.edsoo.rui/DA3QVTOXQ

19

JTabopaTopHas pabota «VcciiejoBaHue CBsI3u
pabOoThI CUJIBI C N3MEHEHUEeM MeXaHUUeCKOH
SHEPrHH Tejla Ha TIPUMepe PacTSDKEeHHsT Pe3HHOBOI0
KTy Ta»

https://m.edsoo.ru/W1R4R88UG

20

KoHuTponbsHas paboTta o Teme «KuHemaruka.
JuHamuka. 3aKOHbI COXpaHeHUsI B MeXaHUKe»

https://m.edsoo.rt/LNM6EK6YY

21

OCHOBHBI€ M0JI0KEHUST MOJIEKYJISIPHO-
KUHEeTHYeCKoi Teopur. BpoyHOBCKOe ABIDKeHHe.

Inddysus

https://m.edsoo.ri/OEY9VYU?2B

22

XapakxTep JBIWKeHUs! U B3aUMO/elCTBUS YaCTHI]
BelllecTBa. Mogies CTpOeHus1 ra3oB, KUJKOCTel U
TBEPABIX TeJl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca mornekys1. KomuecTBo BelijecTBa.
ITocTosiHHast ABoragpo

https://m.edsoo.ru/FL1BAQD13

24

TenioBoe paBHOBecue. Temriepatypa U eé
n3Mepenue. [1lkana temneparyp Llenbcus

https://m.edsoo.ru/WPNY6QAS8Z

25

Wpeansnbiii ra3 B MKT. OcHOBHOe ypaBHeHMe
MKT

https://m.edsoo.ri/UKJFVSBZO

26

Ab6comoTHast TeMIiepaTypa Kak Mepa CpeJHei
KHUHETHUUYEeCKOH SHepruu ABW>XKeHHs MOJIEKYJI.
YpaBHeHne MeHpeneeBa-KnanelipoHa

https://m.edsoo.r/BXUDVDG2F

27

3akoH lanbToHa. ['a30Bble 3aKOHBI

https://m.edsoo.ru/Y3IWB66I3A



https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/M5JQTKNWC

JlabopaTopHas pabota «VcciejoBaHue

28 3aBUCHMOCTH MeX/y TlapaMeTpaMy COCTOSIHUS https://m.edsoo.ru/35DBLKT96
pa3peXXeHHOro Tra3a»

29 V3omnpotiecchl B ueasbHOM rase U Ux rpapuueckoe https://m.eds0o.rw/OZI3KZNIS
TipejiCcTaBJieHue
BHyTpeHHsIst 3Heprusi TepMOJUHaMHUUeCKOM

30 CHICTeMBI U CrIoco0ObI eé u3MeHeHust. KommuecTBo https://m.eds0o.rw/9JOITVXIS
TeryIoThl U pabota. BHyTpeHHsIs 3Heprus
0/JHOATOMHOT'0 H/leaZlbHOTO ra3a

31 Buei Terionepeaaun https://m.edsoo.ru/36JJI20W9
Y enbHas Tern08MKOCTh BelllecTBa. KomnuecTBo

32 TEeTUIOTHI NIPH Tervtonepeaue. A uabaTHBIHN https://m.edsoo.ru/5SK3Y4H86L
TipoLjecc

33 [epBrbIii 3aKOH TEPMOAVHAMUKY U €ro TIpUMeHeHHe https:/m.edsoo.ru/2HOGR3GAS
K M301poLieccam

34 Heobpaimocts npotieccos s npupoae. Bropoid https://m.edsoo.ru/S85LWDET8
3aKOH TepMOJIMHAMUKH

35 Ipunuun feiictus u KI1/, TennoBoid MallivHbI https://m.edsoo.ru/DLCDEAAUC

36 ukn KapHo u ero KIT/] https://m.edsoo.ru/4XPSAQV7M

37 OKojioruueckue mpo6ieMbl TETJI0IHEPIeTHKH https://m.edsoo.ru/P07ZMYMSI

38 Obobwaiouyii ypox «Monekyipas Gpusnka. https://m.eds00.r/9EKZODDWP
OCHOBBI TEPMOZAVHAMUKU»

39 KouTponbHas paboTa 1o Teme «MosekyisipHas https://m.edsoo.r/RCARYE6ZX
¢u3vka. OCHOBBI TEPMOAWHAMUKI»

40 IMapoo6pa3oBaHue 1 KoHAeHcalws. VicrapeHue u https:/m.eds0o.ru/X48Q078EE
KUTIEeHHEe

41 A6c0n}oTHaﬂuH OTHOCHUTeJTbHAs BJI&XKHOCTD BO3/IyXa. https://m.edsoo.rw/98HVAEBMM
HacsbljeHHb1M 11
TBéppoe Teno. Kpucranniyeckue 1 aMopgHbIe

42 Tena. AHHM30TPOIIKSI CBOMCTB KPUCTA/UIOB. JKuikue https://m.edsoo.ru/JXEWLMZNK
Kpucta/uibl. CoBpeMeHHbIe MaTepPHUabl

43 [TnaBneHve U KpUCTa/UTM3alysl. Y je/bHas TelioTa https://m.eds0o.rw/OX117G6MR
raBienust. Cyomumaryst

44 YpaBHeHUe TerIoBoro HanaHca https://m.edsoo.ru/0TUXGN2I1

45 DJIeKTpr3aLus Te. JNeKTpuYecKri 3apsz. [Isa https://m.edsoo.r/QJ2S7TWSBM

BH/Ia 3JIEKTPUYECKUX 3apsiloB
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46

ITpoBOHUKY, [US/EKTPUKH U TIOTYTIPOBOJHUKH.
3aKOH COXpaHeHHs! 37IeKTPUUeCKOro 3apsijia

https://m.edsoo.ruw/F3YVPQUYH

47

BsaumopeticTBue 3apsioB. 3akoH KysoHa.
ToueuHblli 3/IeKTPUUYECKUH 3apsi/]

https://m.edsoo.ru/5U3BUOTHH

48

HanpskéHHOCTB 3/1eKTpryecKoro noJjs. Ipunnun
CyTIepIO3ULUM 3/IeKTPUUECKUX 1osield. JInHuu
HarpsHKEHHOCTU

https://m.edsoo.rui/9IKAWD2V6

49

Pa6oTa Cr1 3/1eKTPOCTaTHUECKOTO TIOJISL.
TMoTeHimas. Pa3HOCTb MOTEHIUAIOB

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOAHUKY U JUS/IEKTPHKH B
3/IeKTPOCTaTHUeCKOM ToJ1e. [JuanekTpryeckast
MIPOHULIAEMOCTh

https://m.edsoo.ru/12P2S3127

51

DnekTpoéMKocTb. KoHzieHCcaTop

https://m.edsoo.ru/BIUPRD52W

52

O1eKTPOEMKOCTh IJIOCKOI0 KOHZ,eHCaTopa. JHeprus
3apsUKeHHOT0 KOH/leHcaTopa

https://m.edsoo.rui/XPUKP82V8

53

JlabopaTopHasi paboTa "VI3mepeHue
371eKTPOEMKOCTH KOHJeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

TIpuHLMT eMCTBYS U IPUMeHeHNe KOH/IeHCaTOPOB,
KOITUPOBA/TLHOT'O arapara, CTPYHHOTO TTPUHTEpA.
OnekTpocTaThyeckas 3aliyra. 3asemiieHue
3JIeKTPONIpUO0pOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNeKTpUUeCKUi TOK, YC/IOBUSI €ro CyLeCTBOBaHHS.
TTocTosiHHbIM TOK. Cua Toka. HanpsbkeHue.
Conpotus/aenue. 3akoH Oma /i1 yyacTKa Lienu

https://m.edsoo.ru/D6Y72A4B7

56

IMocezoBatesbHOe, apaIe/bHOe, CMelllaHHOe
CoeZMiHeHHe TIPOBOJHHUKOB. JlabopaTopHast paboTa
«V3yueHre CMeLIaHHOTO COeIMHEHUsI Pe3HCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOLJHOCTb 3JIEKTPUUECKOr0 TOKA. 3aKOH
[xoyss-Jlenna

https://m.edsoo.r/LESHA2A3M

58

3akoH OMa /17151 T10/THOM (3aMKHYTOM)
3/IeKTpUuecKol Lerd. KopoTkoe 3aMbikaHue.
JTabopaTopHas pabota «V3mepenue DIC
HCTOYHUKA TOKA U €r0 BHYTPEHHET0
COTIPOTHBJIEHUSI»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

Pe3epBHbIil ypok. KoHTposibHast paboTa no Teme
"DnekTpoguHaMuKa" / Beepoccutickas
npoBepoyYHasi paboTa
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60

O6o0111aromHii YpoK «IeKTPOJUHAMUKA /
Bcepoccuiickas mpoBepoutas paboTa

https://m.edsoo.ru/P86MDY07H

61

OJeKTpOHHast IPOBO/IUMOCTD TBEP/BIX METAJIIOB.
3aBUCUMOCTb COTIPOTUBJIEHUSI METAJIIOB OT
TemriepaTypbl. CBepXIIPOBOIUMOCTh

https://m.edsoo.ru/WMNNBQIL9H

62

OrneKTpUuecKuil TOK B BakyyMme. CBOHCTBa
5/IEKTPOHHBIX ITyYKOB

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

63

[MonynpoBOJHUKH, UX COOCTBEHHAs U TPUMECHasI
NpoBoAUMOCTb. CBOMCTBa p—N-Ilepexoja.
[MonynpoBOJHUKOBBIE MTPHUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

OneKTprueCcKuil TOK B paCTBOpPAax U pacrjiaBax
3J1IeKTPOJIUTOB. D/IeKTPOIUTHYeCKas AUCCOLUALIUS.
DJIEKTPO/IN3

https://m.edsoo.rt/QUOQUWVI1

65

OneKTpUueCcKuil TOK B rasax. CaMOCTOSITeNTbHBIN U
HEecaMOCTOSITebHbIN pa3psis. MosHust. [1na3ma

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

66

OnekTpuuecKre MpUOOpPhI U YCTPOMCTBA U UX
MpaKTUYeCKoe TIpuMeHeHue. [IpaBuia TeXHUKY
6e30IacHOCTH

https://m.edsoo.ru/KJA02KUP5S

67

KounTponbHas paboTa 1o TeMe «3/1€KTPOCTaTHKA.
ITocTosiHHBIN 3/1eKTprUUecKril TOK. ToKM B
Pa3MYHbBIX Cpefax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epeHbiii ypok. O60611aroIuii ypok o Temam 10
KJlacca

OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME

68



https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/P86MDY07H

11 K/TACC

Tema ypoka

KosmuecTBO YacoB

Bcero

KonTpoibH
pIe paboThI

ITIpakTHueck
ue padoThI

Mara
H3ydeHHs

JneKTpoHHbIE IH(POBbIE
oOpa3oBaTe/IbHbIE Pecypchl

ITocTosiHHBIE MarHUTHI U UX B3aUMOJeMCTBYE.
MarHuTHOe 1osie. BeKTop MarHUTHOM MHAYKLMH.
JIMHUM MarHWTHOM WHYKLUM

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

MarsuTHOe noJjie MPoOBOJHUKA C TOKOM. OnbIT
Jpcresa. B3auMopelicTBre TPOBOAHUKOB C TOKOM

https://m.edsoo.ru/1L5CT47FX

JTaboparopHast paboTa «/3yueHre MarHUTHOTO
T0J1s KATYIIKK C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

[lelicTBe MarHUTHOTO 110JIs1 HA IPOBOJHUK C
TokoM. Cuna Amnepa. JlabopaTopHasi paboTa
«MccnenoBanye fielicTBYSI TIOCTOSIHHOI'O MarHUTa Ha
PaMKy C TOKOM»

https://m.edsoo.ri/UVHDISEX4

[elicTBe MarHUTHOTO T10JIs1 HA [IBMDKYIIYIOCS
3apspKeHHYt0 uactuily. Cuna Jlopenia. Pabora
cunsl JIopeHLa

https://m.edsoo.ru/7ABZQGQC9

OneKTpoMarHUTHasi MHAYKLYs. [T0TOK BeKTOpa
MarHuTHoi uHAyKuuu. O/ C uHAYKIMU. 3aKOH
3JIeKTPOMarHUTHOM MHAYKLMY Papasies

https://m.edsoo.ru/VA26C9C3J

JTaboparopHast pabota «/cciefoBanue siBleHUsS
3/IEKTPOMAarHUTHON MHAYKLIAN»

https://m.edsoo.ru/XZS5MQCBU

WHpayKTUBHOCTD. fIBNeHue camonHaykuuu. S/C
CaMOWH/IYKIWW. JHeprusi MarHUTHOTO TT0JIST
KaTYIIIKX C TOKOM. DJIEKTPOMAarHUTHOE T10J1e

https://m.edsoo.rt/EOTONSAEA

TexHUueckue yCTPOWCTBA M UX IPUMEHeHHe:
MOCTOSIHHBIE MarHUTHI, 37IeKTPOMarHuTBl,
3/1eKTPO/IBUTaTe b, yCKOPUTEIN 3/IeMEeHTapHbIX
YacTHL], MHAYKL[MOHHAs [1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6ob6maroriuii ypok « MarHuTHOe TioJe.
OsieKTpOMarHUTHas HHAYKOUS»

https://m.edsoo0.ru/COBO5BGMC

11

KonTposnbHas pabora 1o TeMe «MarHuTHoe 11oJie.
OJieKTpOMarHUTHas HHAYKOUS»

https://m.edsoo.ru/8X637ELEU

12

CBO60,Z[HI)IE MexXaHHuUecKue KojaebaHusl.

https://m.edsoo.ru/9Y6GYWEVP
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TapMoHuueckue KosebaHus. YpaBHeHUe
rapMOHMYeCKHX KosieOaHui. [TpeBpariieHre S3Heprun

13

JlabopaTopHasi paboTa «VIccienoBaHue
3aBHCUMOCTH MePHO/Ia MasibiX KosiebaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH ¥ MACChl TPy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbiil KOHTYp. CBOOOAHBIE
3/IeKTPOMarHUTHbIE K0Jjie0aH!s B HlealbHOM
KoJie0aTe/IbHOM KOHTYpe. AHA/IOTHST MEXAY
MeXaHHUYeCKUMH U 371eKTPOMarHUTHBIMU
K0Jie0aHUsAMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmysia TomcoHa. 3aKOH COXpaHeHUsl SHepruu B
WjleaibHOM KoJsiebaTeslbHOM KOHTYpe

https://m.edsoo.rt/MHNWD2IL. HU

16

[pezcTap/ieHye 0 3aTyXaroIIUX KOJjiebaHUsX.
BhIHY)K/IeHHbIE MEXaHHUUeCKKe KOjie0aHusl.
Pe3oHaHc. BbIHYX/eHHbIE 3/IEKTPOMArHUTHbIE
KoJiebaHus

https://m.edsoo.rt/FMBDWPPG4

17

[TepemenHsbIl TOK. CHHYCOM/AIbHBIN NTepeMeHHbII
TOK. MOLIHOCTb NepeMeHHOro ToKa. AMIUIUTYHOe
U JlelCTBYIOLIlee 3HaUeHNe CU/bI TOKa U
HanpsDKeHUs!

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmatop. IIpousBoACTBO, Iepesjaua u
noTpebJieHHe 3JIEKTPUUECKON SHEPIHUH

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

19

YCTpOMCTBO ¥ paKTUYeCKOe TIPUMeHeHue
3/IEKTPHUUECKOr0 3BOHKA, reHepaTopa epeMeHHOT 0
TOKa, JIMHUH 3/IeKTporiepesiau

https://m.eds00.ru/93Z12W4QQ

20

OKo/I0rnvecKre PUCKU NPy ITPOU3BO/CTBE
3/ekTpo3Heprud. KynbTypa ucnonb3oBaHys
3JIEKTPO3HEPTUU B TOBCEJHEBHOM JKU3HU

https://m.edsoo0.rui/3ADUNYKWNO

21

MexaHuuecKye BOJIHBI, YCJIOBUSI PaCIIpOCTPaHeHUs.
ITepuog. CKOpOCTb pacripoCTpaHeHus U I/IMHa
BOJIHEL [lonepeyHble ¥ NPOJO/IbHbIE BOJIHEI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3ByKa. I'poMKOCTE 3ByKa. BricoTa
ToHa. Tem0p 3ByKa

https://m.edso0.1u/Z827Q6V70

23

OJIeKTpOMarHUTHbIE BOJIHBI, X CBOMCTBA U
ckopocTe. I1Ikasa 371eKTPOMarHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

IIpuHIMnBI pafUOCBs3U U TesleBUeHus. Pa3ssuTtue
CpeACTB CBsi3W. Paguosnokarus

https://m.edsoo0.ru/2WQTSLGLV
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25 KoHTponbHasi paboTa «KonebaHus ¥ BOTHBD» https://m.edsoo.ru/THURON8OB
[TpsiMmonyHeliHOe pacripocTpaHeHue CBeTa B

26 OJHOPOJHO# cpefie. ToueuHbI UICTOUHHUK CBeTa. https://m.edsoo.rt/HUE74NDOW
JIyud cBeta

27 OtpaskeHue cBeTa. 3aKOHbE OTpa)keHUs CBeTa. hitps://m.edsoo.ru/IMBKOM?227
[TocTpoeHue H306paykeHUH B TIJIOCKOM 3epKajie Attpez e BN 2/
[Ipenomnenue cBeta. [To/HOe BHyTpeHHee

28 oTpakeHUe. [IpesieNbHBIN yroJ1 MOIHOTO https://m.edsoo0.ru/V49RISTRN
BHYTPEHHEr0 OTpa’KeHUsI

29 JTaGoparopHast paboTa «/3MepeHue ToKa3areJist https://m.eds0o.ru/JO2E1M1DO
TIpeIOMJIEHUs] CTeKJIa»

30 JInH3bL HOCTpOGVHI/Ie 1300pakeHHH B JIMH3e. https://m.eds0o.r/W2MMS9KIC
dopMyra TOHKOM MH3bL. Y BeMueHHe JIMH3bI

31 JIa6opaTopH£i;1 pabora «VccneoBaHue CBOMCTB https:/m.eds0o.ru/Q1ZCMW980
1300pa)KEeHNH B JIMH3aX»
Jucniepcus cBeta. CnoxHbI cocTaB 6esoro ceeTa.

32 Liset. JIabopaTopHas pabota «HabmogeHue https://m.edsoo.rt/KOOWVKE11
JIMCIIepCUU CBeTa»

33 Vrepdeperiys cpeta. Jlacppaxipas ceeta. https://m.edsoo.ru/C8LCRSEJI
JrdpakioHHas peléTka

34 ITonepeunocTs cBeTOBBbIX BOH. [Tonsipu3anys cBeTa https://m.edsoo.rui/Q2118XYOJ

35 Ontryeckrie MpUOOPHI M YCTPOWCTBA U YCIOBUS UX https:/m.edsoo.r/M5127]Y GT
6€e30MacHOT0 PUMEHEeHHsT

36 I'panutib MPHMEHNMOCTH K/IaCCHHeCKON MeXaHHKH. https://m.edsoo.r/PSGBIFISN
[MocTynaTsl crieliaIbHON TEOPHUH OTHOCHTETbHOCTU

37 OTHOCUTEeILHOCTb O/JHOBPEMEHHOCTU. 3aMe/ijieHue https://m.eds00.rw/0VLMCN6EB2
BpeMeHHU U COKpallleHue [JIMHEI
OHeprusi U UMIMYJbC PeJIITUBUCTCKON YaCTHULIBI.

38 CBs3b Macchl C SHeprueii U UMIy/abCOM. DHeprus https://m.edsoo.ru/I90Z2Y4BUB
TIOKOSI

39 Kourponsuas pabora «OnTuka. OcHoBLI https://m.eds00.r/L8689JPLI
CreLMaIbHON TeOPHUU OTHOCUTETBHOCTH»

40 ®otoHbl. Popmyiia [11aHka. SHeprus U UMITyJIbC https://m.eds0o.r/ZLEP16LAO
dotoHa

a1 OTkpbITHe U HcciefoBaHue ¢poTo3ddekta. OMNbITH https://m.eds0o.r/PGLSXXSRO

A.T. CroneroBa
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42

3akoHbl poTo3ddekta. YpaBHeHHe DUHINITeHHA [jis
doroaddekra. «KpacHasi rpanuiia» doroaddekra

https://m.edsoo.rui/YLCK770G8

43

Haenenue ceeta. OnbiThl I1. H. Jlebenera.
XuMHuecKoe fieliCTBUe CBeTa

https://m.edsoo. s t/EGO6ZQ1SA

44

TexHMYeCKHe yCTPOMCTBA U MTPAKTHUECKOoe
ripuMeHeHue: GoTo3eMeHT, GoToaTUK,
cosiHeyHasi 6aTapesi, CBeTOAUOJ

https://m.edsoo.rt/UFQDRSL5M

45

PetiieHue 3a/jau 1o Teme «3JIeMeHThbl KBAHTOBOM
OTITUKM»

https://m.edsoo.ru/ZE73A67B1

46

Mogesns atoma Tomcona. OribeiTel Pesepdopza no
paccesiHUIO o-yacTull. IlnaHeTapHas MoJesb aTomMa

https://m.edsoo.ru/FIC11POHN

47

ITocrynats! bopa

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

48

W3nyyeHue u noryiomjeHye GOTOHOB IIPH IIepexo/ie
aToMa C OZJHOT'O YPOBHSI SHEePrUM Ha Apyroi. Bugsl
CITEKTPOB

https://m.edsoo.ru/NN8BHZYBE

49

BosHoBbIe cBoMCTBa yacTull. BosHebl e Bpoitsi.
KoprmyckynsipHO-BO/HOBOM Ayanu3M. CIIOHTaHHOe U
BBIHY)K/IEHHOE U3/TyueHue

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE pazrioakTUBHOCTU. OmbITHI Pe3epdopaa
TI0 OTpe/ie/IeHHI0 COCTaBa Pa/Ju0aKTUBHOIO
W3JTyYeHuUst

https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, 6eta-, raMMa-U3/1ydeHusl.
BivisiHHe paZii0aKTUBHOCTH Ha KUBBIE OPraHU3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE POTOHA ¥ HelTpoHa. M3oTombl. Anbda-
pacraji. DJIeKTPOHHbIN ¥ TTO3UTPOHHBIHM OeTa-
pacrnaj. I'aMma-u3nyueHue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprus CBsI3U HYK/IOHOB B sifipe. S1iepHele
peaktuu. SInepHbiii peaktop. [Ipo6sieMsl,
MepCIeKTUBbI, 3KOJIOTMYeCKHe acleKThl sifiepHON
SHEpPreTHUKU

https://m.edsoo.ru/CFJYJSSIG

54

OneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTtozbl HabIOEHNS ¥ PETUCTPALUH
3/1IeMeHTapHBIX YacThLl. Kpyr/blii cTos
«DyHIaMeHTa/IbHble B3auMOoAelcTBUs. EfUHCTBO
(hr3MueCcKoi KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

OTarbl pa3sBUTHS acTpoHOMUM. [IpHKiagHOe 1
MHPOBO33peHuUeCcKoe 3HaueHre acTpOHOMUH. Buj

https://m.edso0.ru/5PXS2I19VY
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https://m.edsoo.ru/YLCK77OG8

3Bé3qHOr0 Heba. Co3Be3nus, IPKUe 3BE3/bl,
[JIaHeThl, UX BUAUMOe ABrKeHre. ConHeyHast
cucrema

56

CouHue. ComHeyHasi akTUBHOCTb. VICTOUHUK
sHepruu CoJiHLA U 3BE3]

https://m.edsoo.ru/1JZR54JA0Q

57

3BEé3/Ibl, UX OCHOBHBIE XapaKTepUCTHUKU. 3BE3/bl
IJIaBHOM NOC/IefloBaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3Bé37,. CoBpeMeHHbIe NpefiCTaB/IeHuUs O
TIPOMCXOKAEeHUU U 3Bo/MoLuu CoJHLIA U 3BE3]

https://m.edsoo.ru/GGD3W747Z0

58

Mneunsiii [1yts — Hamua [NanakTtuka. [TosoxeHve u
nBwkenue Conxia B ["anakTtuke. ['anakTukum.
UépHble AbIpbI B siipax raaakTUK

https://m.edsoo.ru/L.2U4S1HU2

59

Bcenennasi. Pa3beranue ranaktuk. Teopus
Bbonbiuoro B3peiBa. PeMKTOBOE M3/TyUueHue.
MertaraakTHka

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

60

HepeiuenHble npo6/ieMbl aCTPOHOMHUU

https://m.edsoo.ru/LJHNL2MCF

61

KouTposbHast paboTa «OJieMeHThb! aCTPOHOMUM U
acTpou3UKN»

https://m.edsoo.r/TXTTCT488

62

O6ob61aroruii ypok. Posb py3nku v acTpoHOMIU B
SKOHOMUYECKOM, TEXHOJIOTMUeCKOH, COI[HaTbHON 1
3TUYeCcKOl cdepax esTeIbHOCTH UesioBeKa

https:/m.edsoo.ri/WNJ5CRXYD

63

O6o6maroruii ypok. Posb u MecTo Gpusvku u
aCTPOHOMUM B COBPeMeHHOMN HayuHO! KapTHHe
MHpa

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

64

O6o61aroruii ypok. Ponb ¢rsnueckoli Teopuu B
(hopMUpOBaHKY MIpe/iCTaB/IeHU 0 HH3UUeCKOit
KapTHHe MHpa

https://m.edsoo0.ru/Y29SVPCVR

65

Ob6o6maroruii ypok. Mecto ¢pu3nueckoi KapTHHBI
MUpa B 06I1[eM sy COBPEMEHHBIX €CTeCTBEHHO-
HayYHbIX MTPe/ICTaB/IEHHUH 0 TIPUPOJIE

https://m.edsoo.r/LKNUIKHZH

66

Pe3epBHblil ypOK. MarauurHoe rosne.
J/eKTpoOMarHuTHast UHAYKLUS

67

PesepBHebiii ypok. Ontrka. OCHOBBI ClIeLIUa/IbHOU
TeOpUH OTHOCUTE/IbHOCTU

68

Pe3sepnbriit ypok. KBanToBast ¢pusmka. DyieMeHThI
aCTPOHOMUH M aCTPOPU3NKHI

https://m.edsoo. s u/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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IIPOBEPSAEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMOBI

10 K/TACC

Kop
NpoBepseMoro
pe3y/bTara

IIpoBepsieMble MpeMeTHbIE pe3y/IbTaThl 0CBOEHUs 00pa3oBaTe/IbHOU
NPOrpamMMBbI cpe/iHero o01ero o6pasoBaHust

10.1

JeMOHCTpUpOBaTh Ha TIpUMepax pojb M MecTo (U3UKK B (QOPMUPOBAHUM
COBpPEMEHHOW HayuyHOM KapTWHBI MHpPa, B Pa3BUTUM COBPEMEHHOM TEXHWKUA U
TeXHOJIOTWH, B MPAaKTUYeCKOM JIesiTeJIbHOCTU JII0Ziel

10.2

YuuThiBaTh ~ [PAHULBl  [PUMEHEHUs]  H3YUeHHBIX  (U3UUYECKUX  MOJeJIei:
MarepHanbHasi TOYKa, MHepLUaibHas CUCTeMa OTCUéTa, abCOIOTHO TBEPZAOE TeJIO,
W/leayIbHBIM ra3; MOJe/I! CTPOEHUs Ta30B, KUIKOCTe W TBEDABIX Tesl, TOUEUHBIN
3/IEKTPUYECKUH 3apsi/| — MPU pelieHny pU3nYecKux 3as1au

10.3

Pacrio3HaBaTh ¢u3nyecKde SBIeHHs (TIPOLIECCH) M OOBACHATH HMX HAa OCHOBE
3aKOHOB MeXaHWKH, MOJIEKY/ISIPHO-KMHETUUECKOH TeOpHWH CTPOEHMs BellecTBa U
3/IeKTPOIMHAMUKY: ~ paBHOMEDHOe U  DaBHOYCKOpDEHHOe  IpsIMOJIMHelHoe
JBIWKeHHe, CBOOOZHOe TaJieHue TeJsl, J[BIDKEHHWE I10 OKPY)KHOCTH, WHEpLs,
B3auMo/ieiicTBYe Tem; nuddy3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE >KUAKOCTeH U
TBEDABIX Tes, U3MeHeHre 0OBEMa Tesl TP HarpeBaHWH (OX/IaXKJEHHH), TeIIOBOe
paBHOBecHe, WCIapeHWe, KOHJEeHCalWsi, IIaBleHre, KPUCTa/UIM3alys, KUTeHHe,
BJIA’KHOCTH BO3/lyXa, TIOBBIIEHHE /IaB/IeHHs ra3a IIPH ero HarpeBaHWU B 3aKPbITOM
cocyfie, CBSI3b MeXJy IlapaMeTpaMH COCTOSIHMSI Tasa B  U30IpOLieccax;
3/1eKTpHU3aliusl TeJl, B3aUMOJeHCTBUeE 3apsi/j0B

10.4

OruchiBaTb MeXaHWUYeCcKoe JIBIKeHWe, UCIHOMb3ysd (GHU3UYecKre BeJMYUHBL:
KOOpJWHATa, IyTh, IlepeMellleHHe, CKOPOCTb, YCKOpeHHe, Macca Teqa, CHIIa,
UMITY/IbC Tejla, KUHETWUeCKasi SHepruisi, MOTeHLUasbHasi Heprusi, MeXaHWuecKast
paboTa, MexXaHWUYECKasi MOLHOCTb; TPU ONHUCAHWW TIPABWIBHO TPAKTOBAaTh
¢u3rUeckUil CMBIC/I HCIIONb3yeMbIX BeJMUMH, UX 0003HaueHUs U eJUHUIBL,
HaxoAuTh (HOPMYJIbl, CBSI3bIBAIOLME [JAHHYI0 (U3UUECKYH0 BEIUUMHY C [JPYTMMHU
BeJINUMHAMU

10.5

OnuceiBaTh U3yueHHbIe TeIJIOBble CBOMCTBA Te/ U TEIJIOBbIe SIBIEeHHs, UCIIONb3YS
¢usruecke BeJUUMHBL JaBjleHWe Tras3a, TemIilepaTypa, CpefHss KHHeTHueckKas
SHeprusi XaoTUYeCKOro [JBIKEHUs MOJIeKyJl, CpeJHeKBaJipaTU4Has CKOpOCTh
MOJIeKYJI, KOJIMYeCTBO TEIJIOThI, BHYTPeHHsIsl SHeprus, pabora rasa, Ko3ddurpeHTt
T10JIe3HOT0 /IeHCTBUS TEIJIOBOTO [IBUTaTesIst; IIPY OMMCAHWU TPaBU/IbHO TPAKTOBATh
GU3NUYeCKUid CMBIC] WCIIOBb3YeMbIX BeNIWYWH, WX O00O3HaueHWs W eUHHLBI,
HaxoAuTh (POPMYJIbI, CBS3LIBAIOLME JAHHYIO (M3UUYECKYI0 BEeIMUMHY C APYTMMH
BeJIMYMHAaM

10.6

OruchiBaTh W3yuyeHHble 3/1eKTPUYeCKHe CBOMCTBA BelIeCTBA U 3JIEKTPUUECKHE
siBjieHus1 (TIPOLeCChl), MCIOMb3Ysl (pri3nuecKre BeJMUMHBL 3JIeKTPUUYECKUI 3apsf,
3/1eKTpUYeCcKOe 0/le, HANpsUKEHHOCTb MOJf, MOTeHLMaa, pasHOCTb IOTeHLIHasoB;
TIPY OMMCAHWH TTPABU/IBHO TPAKTOBATh (PU3NUECKHIM CMBIC/ UCTIO/Ib3yeMbIX BeTUUMH,
ux 00603HaUeHWs W €JUHUIIbL; YKa3blBaTb (POPMYJIbI, CBA3BIBAIOIIME [JAHHYIO
¢bU3HUeCKyI0 BeJIMUKUHY C IPYTMMU BeJIMYUHAMU

10.7

aHa/IM3UPOBaTh (U3NYeCKHe MPOLIeCChl U SIBJIEHHS], UCITI0JB3Ysl (GU3ndecKre 3aKOHBI
Y TNIPUHLIAIBL 3aKOH BceMupHOro taroreHus, I, II u III 3akonel HeroTOHA, 3aK0H
COXpaHeHHsI MeXaHWUeCKOW >Hepryy, 3aKOH COXpaHeHHsl HUMIIy/bCa, MPUHLIUI
CYIeprio3suLiMA CWJI, TIPUHLUII paBHOIPAaBHUs MWHepLMaIbHbIX CHUCTeM OTCYETa;
MOJIEKYJIIPHO-KMHETUUECKYI0 TeOPUI0 CTPOEHMsI BelleCTBa, ra30Bble 3aKOHBI, CBSI3b
CpeiHeli KWHETHMUECKOM SHEepruM TEryIOBOrO JBVDKEHHs MOJIEKY/l C abCoFOTHOM
TeMIlepaTypoH, 1epBbIi 3aKOH TePMOJMHaMUKH; 3aKOH COXPaHEeHHs 3/IeKTPUYeCKOro
3apsza, 3aKoH KyroHa; mpy 5ToM pas3/nuarh C/I0BeCHYIO (POPMYNIHMPOBKY 3aKOHa, €ro
MaTeMaTH4eCcKOe BhIpayKeHHe M YC/I0BUsI (TPaHUILIbl, 00/1aCTH) MPUMEHHUMOCTH

10.8

OOBsCHATb OCHOBHble TPUHLMIIBI A€HCTBUS MallvH, MPUOOPOB M TEXHUUECKHX
YCTPOICTB; pasnuuarh yca0BUsl UX 6e30IacHOro HCIIOIb30BaHUS B TI0BCEJHEBHOM
JKU3HU

10.9

BruInonHATh SKCIIepUMEHTHI I10 MCC/1eI0BaHUIO ClJI/IBI/II—IeCKI/IX SIBJIEHUH U IIpOLeCCoB C




UCIIO/Ib30BaHHWEM TMPSIMBIX U KOCBEHHBIX HM3MEPEeHHii; MPU 3TOM (OpPMY/IUPOBATH
npobsiemy (3azauy) ¥ rurnorte3y yueOHOro 3KCIepUMeHTa, COOMpaTh yCTAHOBKY U3
Tpe/IJIOKEHHOT0 060PY/10BaHYsI, IPOBOMTH OMBIT U (YOPMYJIMPOBATh BBIBOABI

10.10

Ocy11ecTBIATh NPsIMBIE U KOCBeHHbIe M3MepeHus (GU3UYeCKUX BeIHUUMH; NPY 3TOM
BBIOMpaTh ONTUMa/IbHBIA CIIOCOO M3MepeHUst U HCII0/Ib30BaTh M3BECTHBIE METO/bI
OLIeHKH TIOTPeIIHOCTeN W3MepeHuit

10.11

ViccnepfoBaTh 3aBUCMMOCTU MeXZAy (PHU3MUeCKUMH BeJMUYWHAMU C KCIIO/b30BaHUEM
NpsAMBIX M3MepeHWH; IpU 3TOM KOHCTPYMpPOBaTh YCTaHOBKY, (DPUKCHPOBaThb
pe3y/bTaThl IIOJy4eHHON 3aBUCHMOCTH (HU3MYeCKUX BeJIMUMH B BUfe Tabmur u
rpaduKoB, fiefaTh BbIBOJbI 110 pe3y/bTaTaM UCC/le/0BaHUs

10.12

Cobsmozats nipaBu/a 6e30macHOro Tpy/ia MpH MPOBe/IeHNH UCCIe0BaHHi B PaMKax
yueOHOro 3KCreprMenTa, yueOHO-UCC/Ie[0BaTe/IbCKOM U IPOEKTHOU esiTeJIbHOCTH C
WCII0/Ib30BaHUEM U3MEPUTE/IbHBIX YCTPOUCTB U J1ab0paTOPHOTO 000Dy /[0BaHMs

10.13

PemaTb pacuéTHble 3aflaud C SIBHO 33/laHHOM (HM3MUYEeCKOW MO/IeNbI0, HCIIO/b3Ys
¢u3ryeckye 3aKOHbI U NMPHUHLMIBI; Ha OCHOBE aHa/lu3a YC/AOBUS 3ajjaudl BbIOMpaTh
($u3NYecKyro MoJiesb, BbIeMSATh GU3NUECKre BeTHUMHBI U GOpMYJIbl, HE0OXOJMble
JJis1 eé pellleHVs, NPOBOJUTH PacyéTbl M OL|EHHBATh pEeabHOCTL IOTyYyeHHOro
3HaueHHus1 GU3NUeCKON BeJTMUMHbI

10.14

Pemiath KauecTBeHHble 3a7laud: BBICTPAUBATh JIOTMUECKH HETIPOTHBOPEUUBYIO
LIe[0YKY PpacCy’)KAeHWI C ONMopol Ha Wu3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH U
(r3nyeckue sBJIeHUs

10.15

HWcrnonb30BaTh TIPU peLIEHUM Y4eOHBIX 3aZau COBpEMEeHHble WH(OPMALMOHHBIE
TEXHOJIOTMU AJIs IIOMCKA, CTPYKTYPUPOBAHUs, WHTepIpeTaliy W IpeZACTaBleHUs
yueOHOH W HayuyHO-TIOIY/ISIPHOM HH(OpMalMy, TIOJyUeHHOH M3 paslIuuHbIX
HCTOYHHMKOB; KDUTUYECKH aHA/IM3UPOBATh NOJIy4aeMyt0 HH(OPMALHIO

10.16

IIpyBOAWTL TIPUMEpPHI BK/IaZla POCCHMCKUX U 3apyDeXXHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKH, 0OBbsICHEHHE TIPOLIeCCOB OKPYJKAOLIero MUpa, B Pa3BUTHe TEXHUKU
U TeXHOJIOTUH

10.17

Hcrnonb30BaTh TeOpETHUECKWE 3HAaHUS MO (U3MKe B MOBCEJHEBHOM JKU3HW [JIst
obecrieueHrsi 6e30MacHOCTH TpU OOpallleHWd C TpUOOpaMM U TEeXHUUECKUMHU
YCTPOWICTBaMHM, [JIs1 COXPAHEHWs 370pOBbsl U COOJIIOZEHNsST HOPM 3KO0JIOTHUEeCKOro
TIOBe/IEHUsI B OKPYJKaIoLLell cpefie

10.18

PaboTath B rpyrirne C BbIMOJHEHUEM Pa3/IMUHBIX COLMAIbHBIX POJieH, MIaHUPOBATh
paboTy TrpymIibl, palfMOHAJBLHO pAaCIpe/ensTh O00f3aHHOCTH U IUIAHUPOBATh
JesITeTbHOCTh B HECTAHJAPTHBIX CHUTyalUsiX, a/|eKBaTHO OLIeHWBaTh BKJIaj
Ka)K/IOTO M3 YUaCTHUKOB TPYMIIbI B PellieHWe pacCMaTpuBaeMoi npo6sieMbl

11 KJ/IACC

Kop
MpPOBepPsAEMOro
pe3yJ/bTaTa

IIpoBepsieMbIe IpeMeTHbIE Pe3y/IbTaThl 0CBOEHHs 00pa30BaTe/ILHOM
MPOrpaMmsbl CpeJHero o6iero o6pa3oBaHust

11.1

IeMoHCTpUpOBaTh Ha TMpUMepax poJib W MecTo (U3MKU B (HOPMHUPOBaHUU
COBpeMeHHOW HayyHON KapTWHBI MHUpPaA, B DPa3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B TIPAKTUUECKOW [esSTeTbHOCTU JIHOJIeH, I1[eJIOCTHOCTE W eQWHCTBO
¢hu3muecKoi KapTUHBI MUpa

11.2

YunuTbiBaTh I'PaHULIbI NIPUMEHEHHs] M3yueHHBIX (U3MUECKHUX Mofeseii: TOUYeUHbIN
3/1eKTPUUECKUl 3apsifi, sifiepHasi MoZiellb aTOMa, HYKJIOHHasi Mo/iellb aTOMHOT'O sifipa
TP pellieHnH (PU3NUecKHX 3afau

11.3

Pacrio3HaBaTh ¢u3nueckye sBieHus (IPoLlecchl) U 00BSCHATH MX Ha OCHOBE 3aKOHOB
3/1eKTPOJJIHAMUKY U KBaHTOBOW (PM3MKH: 3/IeKTpPHUUeCKasi IIPOBOAUMOCTb, TEIITIOBOE,
CBeTOBOE, XUMHWYeCKoe, MAarHUTHOE J[elCTBHSI TOKA, B3aWMOJeHCTBHEe MarHWTOB,
3/IeKTPOMarHUTHasi MHAYKLUS, AefCTBIe MarHUTHOTO TOJIST Ha IIPOBOJIHHK C TOKOM U
JBIDKYLMHACS 3apsi[, 37eKTPOMAarHUTHBIE KOeOaHWs W BOJHBI, TPSIMOIMHEHHOe
pacrmpocTpaHeHHe CBeTa, OTpakKeHHe, MpeioMyieHre, HHTepdepeHys, JUbpakiys U
ToJISIpU3aLiysi CBeTa, JUCIepCHs cBeTa, (oTo3neKTpuueckuii 3¢ dekt (dhotosddekr),
CBeTOBOE /aBjieHHe, BO3HUKHOBEHMe JIMHeHuaToro CIieKTpa aToMa BOZOPOZAa,
ecTeCTBeHHasi U HCKYCCTBEeHHas! Pali0aKTHBHOCTb

114

OnuchIBaTh H3yUeHHbIe CBOICTBA BELIEeCTBdA (BHEKTPI/IlIECKI/Ie, MarHuTHbIe,




OITUYeCKUe, 3/1eKTPUUECKYIO TIPOBOZAMIMOCTD PasIMUHbIX cpen) u
3/1IeKTPOMarHUTHbIe sIBJIeHUs (TIPOLeCChl), MCIHOMb3ysl (U3MUeCcKhe BeTUYUHbI:
JIeKTPUUECKUN 3apsf, CUla TOKa, 3/7eKTPUYeCKoe HarpspKeHUe, 3/7eKTphdeckoe
COTIPOTHBJIEHHE, Pa3HOCTh MOTeHIWaoB, 3/C, paboTa ToKa, MHAYKLS MarHUTHOTO
nons, cuna Awmrmepa, cwia JlopeHla, WHAYKTUBHOCTb KaTyLIKH, 3HEpPIUs
JIEKTPUUECKOTO W MAarHUTHOTO TIOJIeHd, Tepuof, U dYacToTa KosiebaHui B
Kojie0aTelbHOM KOHTYpe, 3apsii M CWla TOKAa B IIpOLiecce TIapMOHWYECKUX
3/IeKTPOMarHUTHBIX KosebaHuH, POKYCHOe pacCTOsIHUE U ONTHUecKasl CUJa JIMH3bIL
TIPY OMMCaHWY NPAaBU/IBHO TPAKTOBATh (PU3NUECKUM CMBIC/ UCII0/Ib3yeMbIX BETUUMH,
ux o003HaueHWsi W eJWHHULBL, YKa3blBaTb (DOPMYJIBI, CBSI3bIBAMOLIME JIaHHYIO
(hM3MUeCKYI0 BeJIMUMHY C JPYTMMH BeJIMYMHAMU

11.5

OnuceiBaTh U3yveHHble KBAHTOBbIE SIBJIEHUS U MPOLIeCChl, UCIO0/b3Ysl (U3NUecKue
Be/IMUMHBI: CKOPOCTb 3/1eKTPOMAarHUTHBIX BOJIH, JI/IMHA BOJHBI U 4acTOTa CBeTa,
SHeprusi U uMIyabC (GOTOHA, Nepro/, Ioaypaciaza, SHeprusi CBsi3u aTOMHBIX s17iep;
NpY  OMWCAaHWM TIPaBWIBHO TPAaKTOBaTh (M3WYECKUH CMBIC/ HCII0/Ib3yeMbIX
BeIMUWH, WX 0003HAYeHUs W eJWHHLBL; YKa3blBaTh (DOPMYJIbI, CBS3bIBAIOLIME
JaHHYI0 (GU3UUECKYI0 BeIMUYWHY C [JPYTMMHU BeJMYMHAMU, BBIUMC/STH 3HaYeHHe
(bM3MUeCKO BeJTMUHHBI

11.6

AHanu3npoBaTh (GU3nNUYecKue MpoLiecChl U SBIEHUS, UCII0/Ib3Ys (pr3rUecKre 3aKOHbI
W TpUHLMNBL: 3akoH OMa, 3aKOHBI I10C/e[0BaTelbHOTO M  IapajieabHOro
coelMHeHUs] TIPOBOJHUKOB, 3akoH [[koynss — JleHIa, 3aKOH 37€KTPOMarHUTHOU
WH/IYKUWH, 3aKOH TPSIMOJIMHEHHOTO paclipoCTpaHeHHsl CBeTa, 3aKOHBbI OTPaKeHHs
CBeTa, 3aKOHbI IIpeJIOMJIEHUs CBeTa, ypaBHeHHe OWHIITelHa a1 (orosddexra,
3aKOH COXpaHeHWsl SHepruy, 3aKOH COXPaHeHWs! MMITyJIbCa, 3aKOH COXpaHeHUs
3/1eKTPUUYECKOro 3apsifia, 3aKOH COXpaHeHMsi MacCOBOTO 4MC/a, rocTynaTsl bopa,
3aKOH pPaJM0aKTUBHOIO pacraza; Mpyu 3TOM pas3nvyaTh CJ0BECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHuecKoe BBIDAKEHHe M YCIOBHs (TpaHULBI, 00J1acTH)
MIPUMEHUMOCTHU

11.7

OmpefienaTh HarpapjieHUe BeKTOpa WH/YKLMM MarHUTHOTO IO/ IIPOBOJHMKA C
TOKOM, cu/bl Amnepa u cuibl JlopeHna

11.8

CTpouTh U OIMMCHIBaTh M300pakKeHHe, CO3ZaBaeMO€e IJIOCKHUM 3epKajioM, TOHKOM
JIMH30U

11.9

BBINOMHATE 3KCTIEPUMEHTBI TI0 UCC/IEJOBAHUI0 (QU3MUYECKUX SIBJIEHUH M MPOLIECCOB C
WCIO/Ib30BaHUEM TIPSIMBIX M KOCBEHHBIX WM3MEPEHMH; MpH 3TOM (OPMYJIHUPOBATh
npobsiemy (3az7auy) ¥ rurnorte3y yueOHOro 3KCIepUMeHTa, COOMpaTh yCTAaHOBKY W3
Mpe/IJIOKEHHOr0 060pY/10BaHMsl, TIPOBO/IUTH OMBIT U )OPMY/IMPOBAThH BBIBO/bI

11.10

Ocy111eCTBIATh TIPSMBbIE ¥ KOCBEHHBbIE M3MeEPeHUs (PU3NUeCKUX BeUUHH; TIPU 3TOM
BLIOMPATh ONTHUMAJIBHBIN CITOCOO WM3MEpeHHUsT W WCII0/h30BaTh U3BECTHHIE METO/IbI
OLIeHKU TOTpelIHOCTel u3MepeHui

11.11

WccnenoBath 3aBUCMMOCTH  (PU3MUECKMX BeNMWYMH C WCIIO/Ib30BaHUEM TIPSMBIX
V3MepeHrH; TIpU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY, (HKCUPOBATh pe3y/bTaThl
MOTyYeHHOW 3aBUCUMOCTH (HM3UYECKUX BeIMYMH B BUje Tabmul U rpaduKos,
Jle/1aTh BbIBOJBI 110 pe3ysibTaTaM UCC/e[0BaHuUs

11.12

Cobnroath mipaBuia 6e30mMacHOr0 TPyZa IPH TPOBEJEHUM HCC/Ie[0BaHUM B
pamMkKax yueGHOTO 3KCIIepUMeHTa, yueGHO-HMCCIef0BaTebCKOW U IPOEKTHOU
AeATe/IbHOCTHU C HMCII0/Ib30BAHUEM HU3MEPUTE/IbHBIX YCTpOﬁCTB nu na6opaT0pHor0
0b6opyzoBaHus

11.13

Pemmate pacuéTHble 3afjauM C SIBHO 3a/laHHON (PU3WUeCcKod MOAEeNbI0, WCIO/Ib3YS
(du3rueckyie 3aKOHbI M TPUHLIMIBI, HA OCHOBE aHa/IM3a yCJIOBHS 3a/aud BbIOMPATh
(U3MUECKYIO MO/Ie/Ib, BBIIEIATE PU3NUECKHE BeJTMUMHBI U (POPMY/IbI, HEOOXOAUMbIe
I7sT €€ pellleHus], TIPOBOAMTL pPACUéThl W OIIEHHWBATh PEATbHOCTh IOJYYEHHOTO
3HaueHus1 HU3MYeCKON BeJIMUMHbI

11.14

Pellate  KauecTBeHHbIE 3ajla4yi: BbBICTPpaMBaTb JIOTUYECKKU HEIPOTUBOPEUYUBYHO
LIeTOYKYy paCCY)K,E[EEHI/Iﬁ C OHOpOﬁ Ha MH3y4Y€HHbIe€ 3aKOHbI, 3dKOHOMEPHOCTU H
d)I/I3I/I‘{E3CKI/Ie sSIBJIEHUS

11.15

Vcronb30BaTh TIPU pellieHUH Y4eOHBIX 3aZad COBpeMeHHble WH(OPMaLMOHHBIE
TeXHOJIOTUM [/11 TOMCKA, CTPYKTYPUPOBaHUs, WHTepIpeTalid U MpeJjCTaB/eHUst
yueOHOW W HayuyHO-TIOMY/ISIPHOW MH(OpPMALUK, TOJYUYeHHOH W3 pPa3IuuHbIX
HCTOYHHUKOB; KDUTUYECKU aHa/IM3UPOBaTh N0JIy4aeMyto MHGOpMaLHIo




11.16

OOBSICHSTH TIPUHLMIBLI [eHCTBUS MallWH, NPUOOPOB M TEXHWYECKUX YCTPOMCTB;
pas/yyuaTh YCJIOBHS X 0e3011acHOr0 MCI0Ib30BaHMUsl B TIOBCeAHEBHOM KU3HH

11.17

[TpyBOAUTL TIPUMEpPBLI BKJ/IaZla POCCHUMCKUX U 3apyDeXKHBIX YU€HBIX-(PU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHWE TIPOLIECCOB OKPY’KAloLIero Mupa, B pPa3BUTHE
TEXHWKU U TEXHOJIOTHH

11.18

Wcnonb3oBaTh TeopeTHueckwe 3HaHUS MO (U3MKe B TIOBCEJHEBHOW J>KWU3HH [iIs
obecrieuenust Ge3oracHocTy npu obpaileHnd ¢ npubopaMd U TeXHUYECKUMU
yCTpOICTBaMH, AJsl COXpPaHeHUsl 3[,0pOBbsi U COOMIOAEHHS HOPM 3SKOTIOrMYeCcKOro
TIOBe/IeHNsI B OKpY»Katolllel cpefie

11.19

Paborare B Tpymre € BBITOJHEHWEM Pa3/IMUHbIX COLMANBHBIX pOJIeH, MIaHUPOBATh
paboTy rpymmbl, palMOHAIBHO pachpefensiTs 00s3aHHOCTM M IUIAHUPOBAaTh
JledATe/IbHOCTb B HeCTaHJAPTHBIX CUTYalLUsIX, a/leKBaTHO OL|eHMBATh BK/aJ, K&XJ0ro 13
y4YaCTHHKOB IPYIIIbI B PellieHHe pacCMaTprUBaeMoi Mpob/ieMel




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXXAHUSA
10 K/TACC

Kop
pa3pena

Kopa npoBepsieMoro jieMeHTa

HPOBEPHEMLIE 3/IEMEHTBI CO/iepP)XaHUuA

OU3NKA 1 METObI HAYYHOTI'O ITO3HAHUA

1.1

®dusrvka — Hayka O npupofe. HayuHble MeTOzbI
TO3HAHUSI OKpY’Karolllero Mupa. Posb 3kcreprmeHnTa 1
TeOpUH B NpoLiecce MO3HAHUSA MPUPO/bI. DKCIIePUMEHT
B (H3mKe

1.2

MogenupoBaHue (y3UYecKUX SIBJIEHWN U IIPOLIeCCOB.
Hayunble rumnoressl. ®usnueckde 3aKOHbl U TEOPUU.
'paHunbl  TPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[MpyvHOMn coortBercTBUsA. Ponb u Mecto (QU3MKK B
(OpMHDOBaHMM COBPEMEHHOW HAyYHOW KapTHUHBI
MHPpa, B MPAaKTUUECKOH /leTe/IbHOCTH JIFOZen

MEXAHUKA

2.1

KNMHEMATHWKA

2.1.1

MexaHuueckoe JIBIDKEHUe. OTHOCUTENBHOCTh
MeXaHUuecKoro  ABwkeHus.  CucremMa  OTCYéTa.
TpaekTopust

2.1.2

[MepemerrieHre,  CKOpPOCTh  (CpeHsiZ  CKOPOCTb,
MIHOBEHHAasi CKOPOCTh) M YCKOpPEHHe MaTepHaIbHOU
TOUKHM, MX TPOEKIMA Ha OCU CUCTeMbl KOODJUHAT.
Crio)keHuHe MepeMeneH|i 1 CJIOKeHHe CKOpOCTei

2.1.3

PaBHOMEpDHOe W PpaBHOYCKOPEHHOe TIPSIMOJIMHeHOe
nBwkeHwe. ['padMkd  3aBUCUMOCTH  KOOpP/MHAT,
CKODOCTH, YCKOpDEeHHUs, TIyTH U IepeMelieHus
MarephanbHOM TOUKH OT BpeMeHH

2.1.4

CBobo/iHOe TajieHre. Y cKopeHue cBOOOJHOTO Ta/|eHust

2.1.5

KpuBomnuHeitHoe [BibkeHue. PaBHOMepHOe JABIDKEHUe
MaTepyuaJibHOM TOUYKM 110 OKPY)XHOCTH. YTJIOBast
CKOPOCTb, JIMHEeMHasi ckopocThb. Ilepwos M wacroTa.
LleHTpOCTpEMUTE/ILHOE YCKOPEHHE

2.1.6

TexHuyeckue yCTpOWCTBa: CIMZOMETP, JBIDKeHHe
CHapsiJOB, LleTIHbIe ¥ peMeHHbIe Iepefiaur

2.1.7

[Tpaktnueckue paboTsl. l3MepeHrWe MrHOBEHHOM
ckopoctd. UccrnefoBaHHe — COOTHOLIEHUS — MEXAY
MyTSMH, TIPOH/IEHHBIMU TelOM 3a II0C/efoBaTe/bHbIe
paBHbIe TIPOMEXYTKH BPeMeHH TNPH PaBHOYCKOPEHHOM
JBIDKEHUH C HayaJbHOM CKOPOCTBIO, PaBHOM HYJIIO.
W3yueHve [BWKEHUSI IapUKa B BSI3KOW JKU/IKOCTH.
N3yuenne [IBYDKEHUS Tena, OpolIeHHOro
TOPH30HTa/IBHO

2.2

JMHAMUJKA

221

[MpuHyun oTHocutenbHOCTH ["anunes. IlepBblii 3aKoH
HbtoToHa. MIHepiMaibHble CUCTEMBI OTCUETa

2.2.2

Macca tesia. Cuna. IIpyHLUI CyNIepro3ULIMU CUTL

223

Bropoii 3akoH HpIOTOHA [jis MaTepHalbHONW TOUKH B
vHepiransHoU cuctemMe oTcuéta (MCO). TpeTwii 3aKoH
HbroToHa /7151 MaTepyaiTbHbIX TOUeK

224

3akoH BceMupHOro TaroteHus. Cuna Tsbkectu. Ilepas
KOCMHUeCKasi CKOpocTb. Bec Tena

2.2.5

Cua ynipyroctu. 3akoH I'yka

2.2.6

Cuna TpeHusa. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)KEHUs] M Cuia TpeHusi mokos. KoaddwuimeHnT




TpeHUA. Cusa COINIPOTHUBJIEHHUA TIpU ABW)KEHHHU TeJla B
JKUJIKOCTHU WUJIW ra3e

HOCTyr[aTEIII)HOE u BpalllaTe/IbHOe ABIDKeHHe

2.2.7 N
abcosroTHO TBEPAOrO Tesia
298 MoMeHT CH/bl OTHOCHUTE/BHO OCH BpaleHus. Ilmeuo
o CU/Ibl. Y C/10BUsI paBHOBecus TBEpaoro tena B UCO
229 TexHU4yeckue yCTpPOMCTBA: MOALIMITHUKY, ABIKEHHe
- WCKYCCTBEHHBIX CITYTHUKOB
IpakTuueckue paboThl. V3yueHue ABWXeHHs Opycka
T10 HAaK/IOHHOH TIJIOCKOCTH TI0/1 IeCTBUEM HeCKOJIbKUX
cwn. UccrenoBaHye 3aBUCHMOCTM CHUJ  YTIPDYTOCTH,
2.2.10 BO3HUKAIOIUX B ZedopMyUpyeMol TIpy)KWHE W
pe3rHOBOM 00pasrie, OT BeJUUMHBI MX JedopMaryu.
VccnenoBaHve yCIOBUM DaBHOBeCHsi TBEDAOTO Tesa,
VMEIOLIero 0Ch BpallleHUs
3AKOHBI COXPAHEHNS B MEXAHUKE
Wmnynsc MaTepraibHON TOYKH, CUCTEMBI
2.3.1 MarepUasibHbIX TOueK. VIMIy/lbC CU/Ibl U U3MEHeHue
VIMITyJIbCA Tesia
230 3akoH coxpaHeHusi uMmnynbca B MCO. PeaktrBHOE
o JIBIDKEHHE
233 Pabota cusbl
2.3.4 MOILHOCTb CUJIBI
235 KuneTuueckass  5Heprust ~ MaTepUalbHONM  TOUKHU.
o Teopema 0 KHHETUYECKOMN SHEPrUU
IMoreHuumaneHasi SHeprusi. IloTeHIManbHasi SHEPrUs
2.3 2.3.6 yTpyTro ehOopMHUPOBaHHOM NPYXUHBIL. [ToTeHIManbHast
SHeprus Tesia BO/IM3M OBEPXHOCTH 3eM/IU
[NoTeHLManbHBIe W HeNoOTeHUWanbHble CHibl. CBs3b
237 paboOTBl  HEMNOTeHIWMANBHBIX CHT  C  HW3MeHEeHHEeM
- MeXaHWYeCKOM 5SHepruuM  CUCTeMbl Teld.  3aKOH
COXpaHeHUs] MexaHUUeCcKOi SHepruu
2.3.8 Yrpyrue U Heynpyrue CTOJIKHOBEHUs!
239 TexHUueckue yCTpOMCTBa: JBU)KEHHE pakeT, BOAOMET,
o KOTIep, MPYKUHHBIA TIUCTOJIET
[pakTuueckue paboTbl. VI3yueHHe CBSI3M CKOpOCTeH
2310 Te/l TIpU HeymnpyroMm ygape. lccnefoBaHue CBsi3U
o paboThI CU/IBI C U3MEHEHHWEM MEXaHWUUECKOW SHepruu
Tesa
3 MOJIEKYJIAPHASA ®U3NKA U TEPMOJUHAMUIKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OCHOBHbIE TIOJIO’KEHUSI MOJIEKY/ISIPHO-KUHEeTUYeCKOH
Teopuu.  bpoyHoBckoe  gBwkenue.  duddysus.

3.1.1 o
XapakTtep [JBWKEHUSI M B3aUMOJEHCTBUS 4aCTUL]
BelllecTBa
Mopgenu cTpoeHUs ra3os, XXUAKOCTel 1 TBEPABIX Tell U
3.1.2 00BSICHEHHe CBOWCTB BeILeCTBA HAa OCHOBe 3TUX
Mo/ieneu
313 Macca monekysn. KommuectBo BeectBa. IlocrosiHHas
o ABorazpo
314 Tennosoe paBHOBecue. Temrneparypa U eé M3MepeHUe.
o IlIkana Temneparyp Llenbcus
315 Mogens ugeanbHoro ras3a. OCHOBHOe YypaBHeHHe
o MOJIEKY/IIPHO-KMHETUUEeCKOW TeOpHU W/lea/IbHOTO rasa
3.1.6 AbcomoTHasi TemmnepaTypa KakK Mepa CpeJHel

KUHEeTHUeCKOM SHEPIryvy TeIJIOBOTO ABVDKEHHUS YaCTHUL]




rasa. [llkana remneparyp KenbBuna

3.1.7

YpaBHeHue Knanelipona — MeHpeneeBa. 3akoH
JanpToHa

3.1.8

la3oBbie 3aKOHBI. M30MpOLIECCH] B Hi€a/bHOM rase C
MOCTOSIHHBIM ~ KOJIMUECTBOM  BeI[eCTBA: W30TepMa,
130x0pa, nu3obapa

3.1.9

TexHUUeCKHe YCTPOKCTBa: TepMOMeTp, bapomeTp

3.1.10

[TpakTuueckre paboTbl. V3MepeHre Macchl BO3AyXa B
KJaccHOM KoMmHare. VccrefoBaHye — 3aBUCHMOCTH
MeJK/y rlapamMeTpaMH COCTOSIHUS pa3pekKeHHOro rasa

3.2

OCHOBbBI TEPMOIMHAMUKN

3.2.1

Tepmogunamuueckass cucreMa. BHyTpeHHsst 3Heprust
TEepMOAVHAMUYECKONW CHUCTeMBI U CII0OCOOBI  eé
H3MeHeHHUs!

3.2.2

KommmyecTBo TerioTel ¥ pabota. BHyTpeHHsIs SHEpTHst
0/JHOaTOMHOI'0 M/leabHOrO rasa

3.2.3

Bugpl TeruIonepesauu: TeIUIONPOBO/HOCTS,
KOHBEKLMs,  U3/lyueHHe.  TerioéMKOCTb  Tesa.
Y penbHas TeruIoéMKOCTb BelllecTBa. Pacuér
KOJIMYeCTBa TeIUIOThI IIPU TeIuIoepejaye

3.2.4

[lepBrliit 3aK0H TepMoAUHaMUKU. [IpriMeHeHMe TIepBOro
3aKOHa TepMOZAYHAMUKU K M30T1pOLieccam.
I'padmueckast MHTepIIpeTalys paboThI rasa

3.2.5

TernioBble MaivHbl. [IPUHIMITBI JeHCTBUS TEIJIOBBIX
MammH. [Ipeobpa3oBaHUsi 3HEPrMM B TEIJIOBBIX
MammmHaxX. KoadduiiveHT mosie3Horo feiictus (masee
— KII[T) TerioBoit MaumHel. vk KapHo u ero KIT/

3.2.6

Bropoli 3akoH TepmoavHamuKd. HeobGpaTtumocTb
mpolleccoB B mpupofe. TemnsoBble ABUraresnu.
JKos0ruyecKre npobieMbl TeIIOIHEPTeTUKU

3.2.7

TexHUYeCKHWe YCTPOWCTBA: [BUraTelb BHYTPEHHEro
CropaHusi, ObITOBOH XOJIOIU/IBHUK, KOHAUIIMOHED

3.2.8

IMpakTuueckue  paboTel.  V3mepeHue  yenbHOU
TeIJIOEMKOCTH

3.3

AT'PET'ATHBIE CO

CTOAHNSA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBanne U KOHZeHcauus. JVicriapeHue W
KUIleHWe.  YJenbHass  TeIioTa  11apoobpa3oBaHMsl.
3aBUCHMOCTb TeMIIepaTypbl KUIIeHUsI OT fiaB/IeHus]

3.3.2

AGcosoTHasi ¥ OTHOCHTe/bHAsi BIKHOCTh BO3ZyXa.
HacblIjeHHbIH nap

3.3.3

Teéppoe Temo. Kpucrammueckve U aMopdHbIe Tesa.
Anu3oTponusi  CBOMCTB  KpuctamioB. Kugkue
KpucTa/uibl. COBpeMeHHbIe MaTepUasIb

3.34

IInaBneHve w KpucTa/mmM3auus. Y7elbHass TeruoTa
riaesienust. Cybnumarus

3.3.5

YpaBHeHHe TerIoBoro HasaHca

3.3.6

TexHUYeCKHe yCTPOWCTBA: TUTPOMETD M TMCUXPOMETP,
KaJIOpUMeTp, TEeXHOJIOTUU T0JyYeHUs] COBPEMEHHbBIX
MaTepuasioB, B TOM UWC/I€ HAaHOMATepuauoB, W
HAHOTEXHOJIOTUH

3.3.7

IMpakTiueckve paboTel.  VI3MepeHWe  BIQKHOCTH
BO3/1yXa

SJIEKTPOOMHAMUIKA

4.1

SJIEKTPOCTATHUKA

DneKTpu3alusi Tejl. OJeKTpUuecKuid 3apsz. [IBa Buja
3JIEKTPUUECKHMX 3apsijoB




4.1.2 ITpoBOJHUKY, AU3MEKTPUKU U NI0JIyIPOBOJHUKU
4.1.3 3aKOH COXpaHeHHs 3JIEKTPUYECKOro 3apsifa
4.1.4 B3aumogetictBue 3apsioB. 3akoH KysoHa
DreKkTpruyecKoe ToJe. HanpspkéHHoCcTb
4.1.5 J/MeKTpyuyeckoro nosia. IlpuHuun — cynepnosuLyu.
JIMHUM HaNpsHKEHHOCTH 3/1eKTPUYECKOr0 ToJIst
416 Pabora cun snekrpocratueckoro noss. IToTeHuuan.
o PasHocTh MOTeHI[MaIoB
IIpoBOJHMKM ¥  JUSJAEKTPUKM B IIOCTOSTHHOM
4.1.7 37IeKTPUYECKOM rose. Husnekrpuyeckas
TIPOHULIAEMOCTD
DneKTpOoéMKOCTb.  KoHfeHcaTop.  D/1eKTPOEMKOCTb
4.1.8 IJIOCKOrO  KOHJieHCaTopa. OHeprust 3apsbKeHHOI'o
KOH/leHcaTopa
TexHUYecKue yCTPOICTBA: 3/IeKTPOCKOI, 3/IeKTPOMETP,
41.9 3/1eKTpOCTaTHYeCcKast 3alUTa, 3a3eM/ieHHe
o 3JIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHMHbIH
TIPUHTEP
4.1.10 [MpakTHueckde paboTEL. VI3MepeHHe 3/1€KTPOEMKOCTH

KOH/IeHCaTopa

4.2

TIOCTOSAHHBIN SJIEKTPUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJAX

4.2.1

YcnoBus CyIIIeCTBOBAHUS [IOCTOSIHHOI'O
3JIEKTPUYECKOT0 TOKa. VcTouHuku ToKa. Cua ToKa.
TTocTOSIHHBIN TOK

4.2.2

Hanpspkenue. 3akoH Oma [i/1s1 ydacTKa Lernu

4.2.3

DJleKTpUuecKoe COMPOTHUBJIEHKE. Y penbHoe
COIPOTHBJIEHHE BellleCTBa

4.2.4

ITocnenoBarensHoe, Trapasuie/ibHOe, cMelllaHHOe
coeJiMHeHHe TTPOBOJHUKOB

4.2.5

Pabota 37eKTprueckoro Toka. 3akoH xoyns — JleHia

4.2.6

MOoOIIIHOCTh 3/1eKTPHUECKOT0 TOKa

4.2.7

3/1eKTPOABWXKYIas cuia (fanee — 3/1C) U BHyTpeHHee
COMpOTHBJ/IEHME HCTOYHMKA ToKa. 3akoH Oma js
TI0JTHOM (3aMKHYTOM) 37eKTpuueckoy Lemnu. KopoTkoe
3aMbIKaHUe

4.2.8

D/IeKTpOHHasi TPOBOJUMOCTb TBEPJBIX MeTa/lIOB.
3aBUCHMOCTb COMPOTHUBJIEHUS MeTaioB oT
TemIiepaTypbl. CBepXIpOBOAUMOCTb

4.2.9

DnekTpuyeckuié  TOK B Bakyyme.  CBoiicTBa
3JIEKTPOHHBIX MTYYKOB

4.2.10

IMonynpoBoguuiku. CoOCTBeHHasT W MpUMecHast
TPOBOIUMOCTh  TTOJTyTIPOBOAHUKOB. CBOMWCTBA p-n
nepexo/ia. I1oyyrpoBogHUKOBbIE TIPUOOPHI

4.2.11

DeKTpUYeCKUi TOK B 3/IeKTPOJIUTAX.
DIeKTpOJUTHYeCKas AUCCOLMALMs. IeKTPO/IN3

4.2.12

DneKTpuUUecKuit TOK B Tra3ax. CamMOCTOSTe/NbHBIA U
HECaMOCTOSITeIbHBIN  pas3psifi.  PasnuuHble  THIIBI
CaMOCTOSTeIbHOTO paspsaa. Monnus. I1nazma

4.2.13

TexHUUECKHe YCTPOKMCTBA: aMIIEPMETp, BOJIBTMETP,
peocrar, HCTOUHHMKM TOKA, 3JIEKTPOHArpeBaTe/lbHbIe
npubopsl, 3/IEKTPOOCBETUTEJTbHbIE rpubopkI,
TEePMOMETD  COMpPOTHBJIEHUS, BaKyyMHBIH  [JHO[,
TEPMHUCTOPLI U (HOTOPE3UCTOPBI, TIOMYIPOBOAHUKOBBIH
[IM0], TallbBaHUKA

4.2.14

[Mpaktuueckre paboTel. VI3yyeHWe  CMeILIAHHOTO
COeJJMHEHUS Pe3UCTOPOB.




W3mepenve 3/IC UCTOUYHMKA TOKA U €ro BHYTPEHHErO
conpoTuBieHudsi. HabmoeHre 3eKTposin3a

11 K/TACC

Kop
pa3gena

Koanposepsiemoro 3jiiemeHTa

ITpoBepsieMbIe 3/1eMeHThI COAeP>KaHUs

4

SJIEKTPOOVHAMUKA

4.3

MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHAA MHOYKOWA

43.1

ITocTostHHBIE MarHuThI. Bsaumo/etictBre
TMOCTOSTHHBIX MarHUTOB

4.3.2

MarnauTHoe mojie. BeKTop MarHUTHOM WHJYKLIUM.
IMpuHuMn cymepniosuimy. JIMHUM — MarHUTHOM
vHAYKUMY. KapTrhHa MHUM MarHUTHOM WHIYKLIAU
T10J1s1 ITOCTOSIHHBIX MarHUTOB

4.3.3

MarautHoe 1ojie IIPOBOJHMKA C TOKOM. KapTuHa
JIMHUM TIOMS JTMHHOTO TIPSIMOTO IIPOBOJIHMKA M
3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKUA C
TOKOM. OmnbIT Jpcreja. BsaumoeticTBre
NIPOBOJHUKOB C TOKOM

4.3.4

Cusa Amnepa, eé MOAly/b U HalpaBJ/ieHUe

4.3.5

Cuna JlopeHua, eé MOAylb W Hampab/eHUe.
[iBrKeHre 3apspkeHHOM uacTUIlbl B OJHOPOJHOM
MarHUTHOM rose. Pabota cunel JIopeHiia

4.3.6

SIB/IeHMe IeKTPOMAarHUTHON MHAYKIUU

4.3.7

IToTOK BEKTOpa MarHUTHOU MHAYKLUU

4.3.8

3AC uHAYKUMH. 3aKOH  37eKTPOMarHUTHOM
nHaykumnu @apajes

4.3.9

BuxpeBoe snektprueckoe rnosie. 3C uHAyKLUMY B
TPOBOJHUKE, [JBIDKYIIEMCSl TIOCTyINaTelbHO B
O/IHOPOJJTHOM MarHUTHOM IT0JIe

4.3.10

[TpaBuno JleHua

4.3.11

WupyktuBHOCTB. SIBeHne camouHAykuuu. 3/C
CaMOVHAYKLIUU

4.3.12

BHEPFI/IH MArHMTHOI'O I10J/1d KaTYIIKK C TOKOM

4.3.13

BIIEKTPOMBFHI/ITHOE 11oJj1e

4.3.14

TexHUUeCKVe YCTPOMCTBA: TIOCTOSTHHBIE MAarHUTEHI,
3/IeKTPOMArHUThl, 3JeKTPOJBUraTe/b, YCKOPUTEIN
3/1eMeHTapHbIX YacCTULl, UHAYKLMOHHas [1eYb

4.3.15

ITpaktuueckue paboTel. M3yueHWe MAarHUTHOTO
T0JIS1 KaTyIIKKA C TOKOM. McciemoBanve [ecTBUs
MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
WccnenoBanue SIBJIEHUST 3/71eKTPOMarHUTHOU
UHAYKLUU

KOJIEFAHVA 11 BOJIHBI

5.1

MEXAHWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

KonebatenbHast cucrema. CBoOO/HbIE KOjeOaHUs.

5.1.1 I'apmonuueckue KosnebaHus. Ilepwof, dacToTa,
aMIuIUTya U dasza KojaebaHuH

5.1.2 I1py>KHHHBIM MagTHUK. MaTeMaTH4eCKUN MasgsTHUK
YpaBHeHUe rapMOHUYECKUX KosiebaHuH.

5.1.3 Kunematvueckoe U JAUHAMUYyeCcKoe OIMCaHHe
K0/1e0aTe/IbHOTO [IBUXKeHUSsI

5.1.4 [IpeBpailjeHue 5HepruM Npd [APMOHUYECKUX

Kosebanusx. CBfA3p  aMIUIUTYAbl  KojeOaHuid
WCXO/JHOM BE/IMUMHBI C aMIUIUTY/AaMM KojiebaHui
€€ CKOPOCTH U YCKOpeHUs




KonebaTenbHbii KOHTYP. CsobogHbIe
3/IEKTPOMAarHuTHbIE  KosiebaHusi B KJeaqbHOM

5.1.5 Kojie0aTe/lbHOM — KOHType.  AHAJOTUS  MeXIy
MeXaHU4eCKUMU u 3JIeKTPOMarHUTHBIMU
kosiebanusamu. Popmysia ToMcoHa

516 3aKkOH COXpaHeHMs SHepPrud B  HJealbHOM

o KosiebaTe/IbHOM KOHTYpe
BeIHyX/leHHbIe MeXaHUYecKue KoJie0aHuMsl.

5.1.7 Pe3onaHc. Pe3oHaHCHasi KpuBasi. BrIHyXZeHHbIe
3/IeKTPOMarHUTHEIE KoJieOaHHs.

518 [TepemenHbIM TOK. CHHYCOU/A/IbHBIN TIepeMeHHbIN

o TOK.

519 MOoOIIHOCTb T1epeMEeHHOT0 TOKa. AMIUIMTYJHOEe U

o JleliCcTBYIOIIlee 3HaueHue CUJIbl TOKa W HalpsKeHUst
Tpancdopmarop. IIpomsBoacTBo, Tiepefavya U
noTpebsieHHe 3/IeKTPAUECKOM SHepruu.

5.1.10 JKoJIoTUYeCKWe  PUCKA  TIPU  TIPOW3BOJCTBE

o 3/1eKTPUUECKOH SHepruu. KyneTtypa
WICTI0/Ib30BaHUsl 3/1eKTPOIHEPIUMM B IOBCEJHEBHOU
JKU3HU

5111 TexHuueckue YCTpOWCTBaA: celicmorpad,

o JIeKTPHUUECKUH 3BOHOK, JINHWU 37IeKTporiepesiad
IIpakTHyeckue paboTHL Nccneposanue
3aBHCUMOCTHU TIepHoJia MaslbIX KojiebaHui Tpy3a Ha

5.1.12 HUTA OT JAWHBI HUTH M Macchl Trpys3a.

WccnenoBaHye TIEDEMEHHOIO TOKa B ILEMU W3
TOC/IeIOBaTeIbHO  COeIUHEHHBIX KOHJEHCAaTopa,
KaTYIIKUA ¥ Pe31CcTopa

5.2

MEXAHWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHuueckye BOJHBI, YCJIOBUS paclpOCTPaHeH!s..
IMeprios. CkKopoCTh pacIipoCTpaHeHusi W [jIMHA
BOoJIHBL. [TomiepeuHble ¥ ITPO/I0/IbHbIE BOJHEI

5.2.2

Wutepdepentiis U gudpakius MeXxaHUUeCKHUX
BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTS 3ByKa. BbicoTa
ToHa. TeMOp 3ByKa

5.2.4

DeKTPOMAarHUTHbIE BOJIHBL Y CIOBHS H3/TyYeHUst
3/IeKTPOMAarHUTHBEIX BOJIH. B3aWMHasi OpHeHTarust
BeKTOpOB E, B ¥ 0 B 3/1eKTDOMarHUTHOM BOJIHE B
BaKyyMme

5.2.5

CBOWCTBa 3/7€KTPOMAarHUTHBIX BOJH: OTpakeHHe,
TipesioMJIeHHe, TI0JIsIpU3aLius, midpakiys,
uHTepdepeHtysi. CKOPOCTb  37€KTPOMAarHUTHBIX
BOJIH

5.2.6

Illkana 3/1€eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHue
3/IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

TTpuHIHUIBL PaZIvoCBs3U u TeIeBHUIEHUS.
Paguonokauusi. J31eKTPOMarHUTHOE 3arpsi3HeHUe
OKpY’Karolei cpefibl

5.2.8

TexHuueckue YCTpOMCTBA: My3bIKa/bHble
WHCTPYMEHTEI, Y/bTPa3ByKoOBas [WarHOCTHKAa B
TeXHWKe W MeJWlIMHe, pajap, paJUOIpPUEMHIUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBY-meun

5.3

OIITUKA

5.3.1

[TpsMo/MHeliHOe  pacrpocTpaHeHWe CBeTa B
O/ITHOPOJHOM cpefie. JIyu cBeTa

5.3.2

OrpaxkeHue cBeTa. 3aKOHBl OTpakeHUsI CBeTa.




ITocTpoeHyie M300pa)KeHHH B IVIOCKOM 3epKajie

5.3.3

HPEIIOMJ'IEI-H/IE CBeTa. 3aKOHBI TIpeJIOM/IEHMA  CBETAa.
ABCO/MIOTHBIN NTOKa3aTesib mpejioMJ/iIeHus

5.34

INomHoe BHyTpeHHee oTpakeHue. [IpesenbHBIA yro
IMOJIHOI'O BHYTPEHHEr 0 OTPA>KEHUA

5.3.5

Hucnepcust cBeta. CNOXKHBIN cocTaB Oeoro ceerta.

[IBer

5.3.6

Cobuparoije ¥ paccewBaroljyie IUH3bL. TOHKas
ymH3a. POKyCHOe PacCTOsiHME W ONTHYecKas cumia
TOHKOM J/MH3bL. [locTpoeHue U300paXKeHU B
coOMparoIIMX U pacCerBaroIMX JMH3aX. Popmysnia
TOHKOM JIMH3bL. ¥YBe/IMUeHre, laBaeMoe JTMH301

5.3.7

[Tpesenbl NpUMEHUMOCTH FeOMeTPUYeCKON ONTHKU

5.3.8

Wnrepdeperuys: cBeta. KorepeHTHbIe HUCTOUYHHUKH.
YcnoBust HabMOLeHUs MaKCUMyMOB U MHUHUMYMOB
B HHTep(epeHIIMOHHON KapTMHe OT [BYX
CHH(a3HbIX KOTepeHTHbIX UCTOUHMKOB

5.3.9

Iudpakuust cera. [IudpakuuoHHass —periéTka.
YcoBue Hab/MO[eHYs IJIaBHBIX MaKCUMYMOB IIPU
naJileHMd  MOHOXPOMAaTWYeckoro  CBeTa  Ha
JUPaKLMOHHYI PELIETKY

5.3.10

ITonsipusanys ceeta

5.3.11

TexHuueckue yCTpoMCTBa: OUKH, Jyma,
¢hoToanmapar, TIPOEKI[MOHHBIN armapar,
MUKPOCKOII, TeJ1IeCKOII, BOJIOKOHHAasA OIITHKa,
JTUGbpaKIMOHHAS PENIETKA, MOJITPOU/]

5.3.12

ITpaktuueckue paboTel. VI3MepeHue TMOKa3aress
TIpesIOMJIEHNS. Wccnenosanue CBOWCTB
n3obpakeHudi B uH3ax. HabmogeHue aucrnepcud
cBeTa

OJIEMEHTEI CITELIMATIBHOM TEOPMM OTHOCUTEJIBHOCTU

I'panunb MIPUMEHUMOCTH K/IaCCUUeCKOU
6.1 MexaHUKU. [TocTy/naTbl TEOPUM OTHOCUTEbHOCTU:
) VMHBApUaHTHOCTb MOJYJS CKOPOCTM CBeTa B
BaKyyMe, TIPUHLIMI OTHOCUTEBHOCTYA JWHINITeHA
6 6.2 OTHOCUTebHOCTh OJJHOBPEMEHHOCTH. 3aMme/jjleH1e
) BpeMeHH U COKpallleHHe JIJIMHEI
6.3 DHeprusi ¥ UMITY/IbC CBOOO/IHOM YaCTHUL[bI
6.4 CBs13b MaCChl C HEpPrueli U UMITYIbCOM CBOOOHOMH
) YaCTHILIbL. DHEPrusi TOKOsI CBOOOHON YaCTHUIbI
7 KBAHTOBASA ®U3UKA
3JIEMEHTEI KBAHTOBOW OIITUKA
711 @otonbl. Popmyna I11aHka cBsi3u 3Hepruu HoTOHA
o C ero yacToTOW. DHEeprusi M UMITyJIbC (hOTOHA
712 OTkpbITHE U ucciefoBaHue GoTosdderTta. OnbITH
o A.T'. CroneroBa. 3akoHbl dporo3ddekra
7.1 YpaBHeHWe OuHIITelHHa it poTosddekTa.
7.1.3
«KpacHas rpanuia» doto3ddekra
7.1.4 Hasnenve ceeta. OnbiTol [1.H. JlebeneBa
7.1.5 XUMHUecKoe JeHCTBHe CBeTa
716 TexHuveckue yCTpocTBa: ¢doT03/1€MEHT,
o (hoTomaTuMK, Co/IHeUHast OaTapesi, CBeTOIHO]
7.2 CTPOEHME ATOMA
7.2.1 Mogens atoma Tomcona. OmeiTel Pesepdopa 1o

HCC/IeIOBaHUIO CTPOeHHs aToMa. [liaHeTapHast
MOZeNb aToMa




7.2.2

IToctynarel bopa. W3nyueHue u morJolleHue
(OTOHOB TIpU Tepexojie aToMa C OJHOTO YPOBHS
SHepruM Ha Jpyroi. Bugpr crextpoB. CriekTp
YPOBHEeW 5HEpruM aToMa BoJiopojia

7.2.3

BonHoBrble cBoiicTtBa yactull. BosnHbl e Bpoiims.
KopryckymnsipHo-Bo/iHOBOM  Ayanu3M. [Judpakius
3JIEKTPOHOB Ha KPHUCTA/IIaX

7.2.4

CrHoHTaHHOe U BBIHY)KJEHHOe  U3/y4yeHue.
YcrpoiicTBO M IpUHIKN paboTk! Jla3epa

7.2.5

TexHUUECKHEe YCTPOHCTBA: CIEKTPATbHBINA aHa/IN3
(ciekTpockom), jia3ep, KBAHTOBbIM KOMITBIOTED

7.2.6

IMpakTuueckue pabotel. HabmogeHue TuHeHuaToro
CIIeKTpa

7.3

ATOMHOE AP0

7.3.1

MeTopl HabmoeHust u perucrpanyu
3/IeMEHTAPHBIX YaCTHL]

7.3.2

OtkpeiTHe paguroakTuBHOCTH. OribiThl Pesepdop/a
10  Ompele/eHHI0  COCTaBa  PaJMOaKTUBHOTO
nsnyuenus. CBoiictBa anbda-, Oerta-, Tramma-
W3NyueHus. BiusiHre pasiMioakTUBHOCTH HA >KUBbIE
OpraHU3Mbl

7.3.3

OTkpbITHe TIpOTOHAa U HelTpoHa. HykioHHas
Mofenb sgpa [elizeHOepra — MBaHeHKO. 3apsij
spa. MaccoBoe unciio szpa. M3oTomnst

7.3.4

Anbda-pacrias.  DJIEKTPOHHBIA W TTO3UTPOHHBINA
GeTa-pacmag. T'amma-usnyuenue. 3aKoH
PaJM0aKTUBHOI'O pacrnaja

7.3.5

OHeprusi CBSI3W HYKJIOHOB B sifipe. fliepHble CHIIBL
[Jedekt macceo! siapa

7.3.6

ApnepHble peakuuu. [lesieHre U CUHTe3 511

7.3.7

SinepHblii  peakTop. TepMosiepHbIM  CHUHTe3.
ITpo6sieMbl U TEPCIEKTUBLI S/IePHON SHEPreTHKM.
OKooruyecKre acrekThl siePHOM SHEepTreTHKI

7.3.8

OnemeHTapHble 4YacTULbl. OTKpBITHE IO3UTPOHA.
dyHaMeHTalIbHbIe B3aUMOZIEHCTBUS

7.3.9

TexHUueCKWe YCTPOMCTBA: [O3MMETp, Kamepa
BusibCoHa, siiepHbIN peakTop, aToMHast 6omba

7.3.10

IMpakTnueckue paboTel. WccrenoBaHue TpPEKOB
yactu] (1o ToToBbIM oTorpadusim)

SJIEMEHTEI ACTPO®U3NKNA

8.1

Bup 3BésgHoro Heba. Co3Be3qus, sipKue 3BE3/IbI,
II7IAHETHI, KX BUJUMOE JIBIDKEHUE

8.2

CosHeuHasi cucteMa. [lmaHeThl 3eMHOW TPYIITIBL
[lnaHeTbI-TUraHTBl U WX CIYTHUKH, KapJIUKOBbIe
riaHeTwl. Manele Testa CoOJTHEUHOM CUCTEMBI

8.3

Conunie, ¢dotocdepa u armoctepa. CosHeuHas
AKTUBHOCTb

8.4

Wcrounuk sHepruu CosiHLA U 3BE3]]

8.5

3BE31bl, WX OCHOBHBIE XapaKTepUCTHKW: Macca,
CBETHMOCTb, PaJINyC, TEMITEPATYPA, NX B3aMOCBSI3b.
[uarpaMma «CreKTpanbHBIA K/IaCC — CBETUMOCTB».
3BE3bI TIABHOM TIOC/IE/[0BATENIHOCTU. 3aBUCUMOCTh
«Macca — CBETMMOCTb» [I1  3BE31  IVIABHOM
TI0C/IeI0BaTe/IbHOCTH

8.6

BuyTpeHHee cTpoeHue 3B&3z. CoBpeMeHHble
TIpe/ICTaB/IeHHsI O MPOUCXOXKIEeHUU U 3Bo/roLyu CosHua
Y 3B63/1. DTarlbl >)KU3HU 3BE3]]




8.7

Mneunsiit IIyte — Hama [anakTtuka. CrivpanbHasi
cTpyKTypa ['anakTuku, pacripefenieHue 3Bé3[, rasa
u neu. [lonoxenwe u gBwkeHve CosHua B
lanakrtuke. [1nockast v cheprueckast MofCUCTEMBI
I"anakTUKU

8.8

Tunel ranaktuk. PaguvorasakTKu W KBasapbl.
UépHble JBIPHI B S[paxX rajlakTHK

8.9

Bcenennas. Pacmvpenve BceseHHOI.  3akoH
Xab6s1a. Pa3beranve ranaktuk. Bo3pact v paauyc
BcenenHoii, Teopuss Bosbioro B3peiBa. Mogenb
«ropsiueii BecesieHHoi». PeMKTOBOE M3MyUYeHue

8.10

MacrurabHast CTPYKTypa BceneHHoil.
MertaranakTuka. HepeléHHele npobiemMbl
aCTPOHOMMH




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATE/ILHOI'O
ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

dusuka: 10-i knacc: 6a30BbIi ypoBeHb: yuebnuk / I'. fI. Mskuines, b. b. Byxosues, H. H.
Cotckuii; mon pemakiuert H. A. IlapdeHTbeBoii. — AKIjoHepHOe 001ecTBO «V3/maTenbCTBO
«IIpocsemienue».

duspka: 11-# kacc: 6a30BbIii ypoBeHb: yuebHuk / I'. S1. Mskuies, b. B. Byxosues, B. M.
Yapyrun; nog pegakuveit H. A. TlapdenTbeBoil. — AkijoHepHOe 001jecTBO «lI31aTebCTBO
«[Ipocserjenue».

METOAJNYECKHNUE MATEPUAJIBI IVJIS1 YUUTEJIA

ITapdentbera H. A. CoopHUK 3az1au 110 ¢u3rke. 10—11 kmaccel: 6a30BbIi U yTyOIEHHBIN
YPOBHH. — AKIIMOHEepHOe 0011jecTBO «M3/aTeibcTBO «IIpocBelijeHue».

PoivkeBuu A. T1. ®usuka. 3agaunuk. 10-11 kmaccel: mocobue i 061jeo6pa3oBaTe/lbHbIX
opranu3zanui. — M.: JIpoda.

Metoanueckrie peKOMEHZALIMK TI0 TperofiaBaHrio yueOHoOro mipeamera «®du3uka» Ha
ypOBHe cpeaHero obiero obpa3oBanus. — https://edsoo.ru/

dokchopa. YuebHuK: obOpa3oBaTenbHass TulaThopma (TMIOMOIIHUK [JISL YUWTeNs). —
https://foxford.ru/

DU P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU
NHTEPHET

1. ®I'NIC «Mos mkona» — https://myschool.edu.ru/

2. bubmoTeka 1 poBoro o6pa3oBarebHOr0 KOHTeHTa — https://lesson.edu.ru/catalog
3. EnuHoe cozmepykanue o01ijero obpa3oBanus — https://edsoo.ru/

4. ObpazoBarenbHas miathopMma «IKnace» — https://www.yaklass.ru/

5. ®efiepanbHbIA UHCTUTYT NeAarorunyeckux nsamepenuit (EI'D) — https://fipi.ru/ege

6. Obpa3oBaresbHas matdopma «Yuu.py» — https://uchi.ru/
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