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[Tporpamma 10 (hu3vKe 0a30BOTO YpOBHS Ha YpPOBHe cpefiHero o0Inero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIOKEHWH W TpeOOBaHWI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
obpa3oBaTe/ibHOM Tporpammbl, TmpeActaBieHHbix B ®I'OC COO, a Takke C YYETOM
denepanbHON paboueil TporpaMMbl BOCIUTAHMST W KOHLEMLMK TIperojilaBaHusi yuebGHOTro
npeaivera «®usuka» B oOpa3oBaTenbHBIX —opraHusalusx —Poccuiickoit  ®egepaiyy,
peanr3yoLMX OCHOBHbIE 00pa3oBaTe/bHbIe POrPaMMBl.

CopepkaHuve mnporpaMmbl 10 (pM3MKe Harpas/ieHO Ha (POpMHpOBaHHe eCcTeCTBeHHO-
Hay4yHOU KapTHHBI Mupa oOydvatoiuxcsi 10—-11 kmaccoB nmpu oOydyeHuH nx ¢Gu3uke Ha Oa30BOM
YPOBHE Ha OCHOBE CHCTeMHO-/|esITeJIbHOCTHOTO ToAxoza. IIporpamMma mno ¢r3rke COOTBETCTBYeET
tpeboBanusm PI'OC COO K mlaHUPyeMbIM JTMYHOCTHBIM, TIPeAMETHBIM M MeTarpeMeTHBIM
pe3ysibTataM OOyueHMs], a TaK)Ke YUYUThIBAeT HEOOXOJMMOCTb peayu3alii MeXKIPeJMeTHBIX
CBsizell (U3MKM C ecTeCTBeHHO-HayUHbIMHA YyueOHbIMK TIpeZiMeTaMH. B Hell ompezesnsitoTcs
OCHOBHbIE 1]eJI1 U3yuyeHusi (PU3MKU Ha YpOBHe cpefiHero obijero obpasoBaHUs, M1aHUPyeMble
pe3y/bTaTbl OCBOEHUsI Kypca (PU3MKHU: JIMYHOCTHBbIe, MeTarnpeiMeTHble, IpeJMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

® [IaHUpPyeMble Pe3yJbTaThl OCBOEHUs Kypca (H3uKu Ha 6a30BOM ypOBHeE, B TOM UHCIIe

TipeIMeTHbIE Pe3y/IbTaThl TI0 To/jaM 00yUeHus;

* cojep>xaHue yueOHOTO rpeameTa «Pu3uKa» 10 roJjaM 00yJdeHus..

du3MKa Kak HayKa 0 Haubosiee 00IIMX 3aKOHAX MPUPO/ibI, BBICTYTIAsi B KauecTBe yueOHOro
npeiMeTa B IIKOJIe, BHOCUT CYIleCTBEHHbIN BK/Iafl B CUCTeMy 3HaHMW 00 OKpYy»KarollleM MHUpe.
HIkonbHBIA Kypc GHM3MKM — CHUCTeMOOOpasyroIyii /il eCTeCTBEHHO-HAyUHbIX y4yeOHbIX
1IpeJiMeTOB, ITOCKO/IbKY (PU3MuUecKre 3aKOHBI JIe)KaT B OCHOBE IPOLIeCCOB U SIBJIEHUH, N3ydyaeMbIX
xuMuel, ouonorvel, ¢usnyeckoil reorpadureii u actpoHomueil. Vcronp30BaHHe U aKTUBHOE
npuMeHeHWe (U3MUECKNX 3HAHWN OfpeZesseT XapakTep W pa3BUTHe Pa3HOOOpa3HbIX
TeXHOJIOTUI B cdepe SHEPreTWKW, TPAHCIIOPTa, OCBOEHMs KOCMOCA, TOMy4YeHHsI HOBBIX
MaTepHasIoB C 33/laHHBIMU CBOMCTBaMM U Apyrux. MsyueHne pU3MKU BHOCUT OCHOBHOM BKJIaJ B
¢dopmHpoBaHKe ecTeCTBEHHO-HayUHOW KapTUHBI MUpa 00ydJarouuxcsi, B GopMUpOBaHHe YMeHUI
NIPUMEHSTh Hay4YHbIN MeTo/| T03HaHUs [PY BINOJIHEHUH MU Y4eOHbIX MCCIel0BaHUI.

B ocHoBY Kypca ¢u3uKu 11 yPOBHS CcpefiHero obiijero o6pa3oBaHusi M0JI0OXKeH psif, ujei,
KOTOpbIe MO>KHO pacCMaTpYBaTh KaK MPUHLIMIIBI €r0 TOCTPOeHUS.

Hoes yenocmHocmu. B cOOTBeTCTBUM C Hell KypC SIB/SIeTCSl IOTUUECKU 3aBepLIEHHBIM, OH
COZIep>)KUT MaTepHuas U3 BcexX pas3fiesioB (pr3MKH, BK/IOUaeT KaK BOIPOCH! KJIaCCUYECKOH, TaK U
COBpeMeHHOU (hU3HKHU.

Hoes eeHepanuzayuu. B coOTBeTCTBUM C Hell MaTepHas Kypca (GU3UKH 00beITUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce siBasieTcss (OpPMHpPOBaHHE TIpe/iCTaB/eHUM O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCTBe U IoJIe.

Noes 2ymaHumapusayuu. Eé peanusanys npejosaraeT UCIo0/b30BaHNe 'YMaHUTapHOIO
noTeHI[Mana (GU3NUeCcKoi HayKH, OCMbIC/IEHWe CBSI3W Pa3BUTHUS (PM3UKHU C Pa3BUTHEM 0OIIeCTBa,
a TaK>Ke C MUPOBO33peHYeCKMMH, HDABCTBEHHBIMHU M SKOJIOTMYeCKUMHU ITpobieMaMu.

Hdes npuknaoHoli HanpaeaeHHocmu. Kypc ¢pusvku ripe/irosiaraet 3HakOMCTBO C LIIUPOKUM
KPYI'OM TeXHUUECKUX U TeXHOJIOTHYeCKUX MPU/I0KeHUN N3yueHHbIX TeOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TIOCPeJCTBOM BBe/IeHUs] 3/IEMEHTOB COJlepyKaHUs,
TIOCBAIIEHHBIX 9KOJIOTHYeCKUM TpobsieMaM COBPeMEHHOCTH, KOTOpbIe CBsi3aHbl C pa3BUTHEM



TeXHUKU ¥ TeXHOJIOTHH, a TaKKe 00CyKieHus1 MpoOieM palfioHaIbHOTO TTPUPO/IOTIO/Ib30BaHUS U
9KOJIOTHYeCKOi 6e301MacHOCTH.

CTep>KHEBBIMM 37IeMEHTaMM Kypca (M3WKM Ha YPOBHe cpejgHero o0Iiero obpa3oBaHUs
ABJISIIOTCSL  (pr3nueckre TeopuH ((OpPMUPOBaHME TIPeJCTaBJIeHUM O CTPYKTYpe TOCTPOEHHS
¢u3rueckol TeopuH, pOAM (yHAAMEHTa/JbHBIX 3aKOHOB W TPHWHIUIIOB B COBPEMEHHBIX
TIpe/ICTaB/IeHUsIX O TIPUPOJie, TPaHULIaX MPUMEHWMOCTH TeOpWH, /ISl OMHCAHHWSI eCcTeCTBEeHHO-
HayUHbIX SIBJIEHUI 1 TIPOL|ECCOB).

CucTeMHO-/eSITeTBHOCTHBIM TIOJXO0/ B Kypce (GU3UKH pean3yeTcs MPeK/e BCero 3a CUéT
OpraHu3alM KCIIePUMEHTATBbHON AiesTelbHOCTH obyuatormxcs. st 6a30Boro ypoBHsS Kypca
¢U3MKK — 3TO WCIOB30BaHWE CUCTeMbl (PPOHTATLHBIX KPAaTKOBPEMEHHBIX KCIIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B TporpaMme 1o (u3nKe 00beAWHEHbI B OO CITUCOK
yUeHUYeCKUX TMPAaKTUUYeCcKuX paboT. BeijesneHne B yka3aHHOM TiepeuHe jlabopaTOpHBIX pabor,
TIPOBO/IUMBIX [I/Ii KOHTPOJII W OLEHKH, OCYLIECTB/ISI€TCS yYaCTHUKaMU 00pa30BaTesbHOrO
Triporiecca UCXofs U3 0cobeHHOCTel TUIaHUPOBaHUsL U OCHaIlleHus1 KabuHeTa ¢usuku. [1pu 3TOM
obecrieuriBaeTcsi OBJiaZieHHe OOyUaroIMMUCS YMEHUSIMM TIPOBOAWTH KOCBEHHbIE W3MepeHUs,
WCC/IeIOBAaHUST 3aBUCUMOCTeH (PU3MUECKUX BEJMYMH W TIOCTAaHOBKY OITBITOB TIO0 TIPOBEpKe
TIPe/IJI0O’KEHHBIX TUITOTE3.

Bosbiioe BHUIMaHMe y[esisieTcsl pelieHn0 PaCuETHBIX M KaueCTBeHHBIX 3ajau. [Ipu aTom
JJIsl PACUYETHBIX 3a/jau TIPUOPUTETOM SIBJITFOTCS 3a/jauul C SIBHO 3alaHHOM (hM3UUeCcKOol MOJesbio,
TI03BOJISIIOIIYE TIDUMEHSITh M3yueHHbIe 3aKOHbI M 3aKOHOMEDHOCTHM KakK W3 OJHOTO pa3sfena
KypCa, TaK U UHTETPUPYs 3HaHWs U3 Pa3HbIX pa3ziesoB. [/ KaueCTBEHHBIX 3afilay MPUOPUTETOM
SIBJISTIOTCS  3aJjaHUsi Ha OOBSICHeHWe TIPOTeKaHWsi (U3NUeCKUX SIBJIeHWH W TPOLIeCCOB B
OKpY>KaroIllel >KU3HM, TpeOyrolque BbIOOpa (hHM3MUeCKOH MOAeTd s CUTYal[dd TPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsiMu PI'OC COO K MarepHasbHO-TEXHUUECKOMY
obecrieueHno yueOHOro mporjecca 0a30Bblii YpOBeHb Kypca (pM3WKM Ha YpOBHE CpeJHero
obujero o6pa3oBaHUs JO/DKEH M3y4yaThCsl B YCIOBHUSIX MpeJMeTHOro KabuHeTa (M3WKU WU B
YC/IOBUSIX UHTEIPUPOBAHHOTO KaOMHeTa TIpeIMETOB eCTeCTBEeHHO-HAyUHOro LMK/Ia. B kabuHere
bU3MKK JODKHO OBITH HEOOX0JMMOe JTabopaTopHOe 000pY/I0BaHKe /15l BHITIOTHEHHST YKa3aHHbBIX
B TMporpamMme TI0 (U3MKe YyueHWUeCKHWX TpakKTHUeCKUX paboT U [IeMOHCTpalMOHHOe
obopy/loBaHue.

HeMoHCTpaloHHOe 0060pyioBaHWe (OPMHUPYETCSI B COOTBETCTBUU C TIPHUHIUIIOM
MUHMMA/IbHOM JI0CTaTOUHOCTH U 00ecrieurBaeT MOCTAaHOBKY IEPEUNC/IeHHBIX B TIPOTPaMMe 10
¢u3MKe KIHOUEBBIX AEMOHCTpALWMK [l WCCAe[OBaHUsS HM3y4yaeMbIX $IBJIEHWM U TIPOLECCOB,
IMITUPUYECKUX U (QyHAMEHTAaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMeHeHHH.

JlabopaTopHoe o0OopyJoBaHMe /il YUYEeHUYeCKUX TMPAaKTHUeCKWX paboT (opmupyercs B
BU/Ie TEMAaTHUECKMX KOMIUIEKTOB M 00ecreurBaeTcsi B pacyéTe OJHOTO KOMIUIEKTA Ha JIBYX
oOyuaroruxcs. TeMaTHdyecke KOMIUIEKTHI jabopaTopHOro 060pyZoBaHHS [OJDKHBI OBITH
TIOCTPOEHbI Ha KOMITJIEKCHOM MCIIO/Ib30BaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a Takke
KOMITbIOTEPHBIX U3MEPUTETbHBIX CUCTEM B BU/ie LIM(POBBIX J1ab0PaTOPHiA.

OCHOBHBIMU LIe/IIMU U3ydeHus: PU3rKH B 0011ieM 00pa30BaHUM SIBJISTFOTCS:

* (dopmupoBaHWe WHTepeca W CTpeM/IeHUs OOYYalOUIMXCS K HAyYHOMY HW3yUeHUIO

TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lTbHBIX ¥ TBOPUECKHUX CITIOCOOHOCTEH;
® pa3BUTHe TpeJCTAaBJIeHUH O HAyuHOM MeToJe T[I03HaHUS W (hopMHUpOBaHUe
WCC/Ie[JOBaTe/TbCKOTO OTHOLIEHUS K OKPY>KaIOIL[UM SIBJIEHUSIM;



dbopMrpOBaHre HAyYHOT0 MHUPOBO33peHHsI KaK pe3y/ibTaTa U3yueHusi OCHOB CTPOEHUS
MaTepuH U GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKWY;

(dopMrpoBaHre yMeHUI 00BSICHSITH SIBJIEHUS C MCIO/Ib30BaHUEM (PU3NUYeCKUX 3HAaHUN U
HayUHbIX /10Ka3aTe/bCTB;

(¢opMrpoBaHue Tpe/CTaBAeHU O POIU (PU3MKU /ISl pa3BUTUS [IPYTMX eCTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

HocTwkeHne 3THX Iiefiell oOecrieurBaeTCs pellleHHeM CJie[[YIOIIUX 3a/jau B IIpoLiecce
M3yueHus Kypca pU3MKy Ha YpOBHe CpeZiHero obiriero obpa3oBaHUs:

npuobpeTeHre CUCTeMbI 3HaHUM 00 00IUX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TeOpUsIX, BK/IIOUasi MeXaHUKY, MOJIEKY/SIpHYIO (PH3UKY, 3/1eKTPOJUHAMUKY, KBAHTOBYHO
(GU3MKy 1 3/1eMeHTbI aCTPOPU3UKY;

dopMUpOBaHHE YMEeHUN TIPUMEHSITh TeOpeTUYeCKHe 3HaHUS /s  OOBSICHEeHUs
¢u3nUecKux sBJIeHWM B TpPUpPOJe W [jIs TIPUHATHS TIPAaKTUUYEeCKUX pelleHuil B
TOBCEeIHEBHOM JKU3HU;

OCBOEHHE CITOCOOOB peIleHrs pPa3IduYHBIX 3a/lad C SIBHO 3a/[aHHOM (hH3UUeCKOMN
MO/Ie/IbIO, 3aJau, TIOApPa3yMeBaKI[UX CaMOCTOSATeNbHOe CO37aHue (hU3UYecKoi
MO/Ie/TH, a/IeKBaTHOW YCIOBUSIM 3a/1auM;

MOHMMaHWe (PY3UYeCKMX OCHOB M TPUHLIUIIOB JIeHCTBUS TeXHUUYECKUX YCTPOMCTB U
TeXHOJIOTMUeCKUX MPOLIeCCOB, UX BIUSHUS Ha OKPY’KaloLLyl0 Cpesy;

OBJIaJleHue MeTOZAaMH CaMOCTOSITeJTbHOTO TJIAHWUPOBaHUsSI W MpoBeJeHUst hU3NUeCcKux
SKCTIepUMEHTOB,  aHajiu3a W  MHTeprnpeTauuud  uHGOpMalUM,  OIpe/e/ieHUs
JIOCTOBEPHOCTH TI0JTyUYeHHOTO pe3y/ibTara;

Co3/laHWe YCJOBUH /11 Pa3BUTUSI YMEHUM TIPOeKTHO-UCC/Ie[0OBaTeIbCKOM, TBOPUECKOM
JesITe/TbHOCTH.

Ha u3yuenue ¢u3uku (0a30BBI ypOBEHb) Ha YPOBHe cpefHero o0iero obOpa3oBaHUs
otBoAuTCsA 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Heziento), B 11 Kinacce — 68 uacoB (2
yaca B HeJleJio).

[TpeasiaraeMelii B IporpamMmme 1o (Gusrke rnepeueHb 1abOpaTOPHBIX 1 MIPAKTUUYECKUX pabOT
SIBJISIETCSI PEKOMEH/IOBaHHBbIM, YUWUTe/h fieJlaeT BLIOOD TpoBeZieHUst 1abopaTOpHBIX paboT u
OTTBITOB C YUETOM WHAWBHAYATbHBIX 0COOEHHOCTe 00yUarouXCsl.



COJEPXAHUE OBYYEHUSA
10 K/TACC

Pa3zpgen 1. dusuka ¥ MeTOABLI HAYYHOI'0 O3HAHUA
®u3rMka — HaykKa O Tipupofe. HayuHble MeTOAbl MO3HAHWS OKpyXKarolfero mupa. Posib
9KCrepyUMeHTa M TeOPUU B TpoLiecce MO3HaHUS PUPOAbI. DKCIIePUMEHT B (hU3UKe.
MogenupoBaHue (U3MUeCKUX sIBJIeHMH U mpolieccoB. HayuHele runoressl. ®usnueckue
3aKOHbI ¥ TeopuH. ['paHuULIbl TPUMEHUMOCTH (PH3UUYeCKUX 3aKOHOB. [IpUHLIMIT COOTBETCTBUSL.
Pome 1 Mecto ¢u3vMKM B (OPMHUPOBAHMM COBPEMEHHON HayuyHON KapTMHbI MHDa, B
NIPaKTUUeCKO! eaTe/TbHOCTH JTI0/IeN.
Llemoucmpayuu
AmnasoroBbie U UG POBbIe U3MepUTe/IbHbIe PUOOPLI, KOMITbIOTEPHbIE JaTUHKH.

Pa3pen 2. MexaHUKa

Tema 1. KuHemamuka

MexaHnueckoe [BMWKeHUe. OTHOCUTE/NBHOCTb MeXaHWUeCcKoro mABwkeHus. Cucrema
orcuéta. Tpaekropus.

[TepemenieHue, CKOpOCTb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpeHHe
MarepuajbHOU TOUKM, UX MPOEKLIMM Ha OCU CHUCTeMbl KoopAuHaT. Clo)KeHUe mepeMelleHud 1
CJI0KeHHe CKOPOCTeM.

PaBHOMepHOe ¥ paBHOYCKODEHHOe TMpsIMOJIMHEeHOoe [BWKeHue. I'padmKy 3aBUCUMOCTH
KOOpAUWHAT, CKOPOCTH, YCKOPEHUs1, YT U MepeMellleHrsl MaTeprualibHOW TOUKHA OT BpeMeHHU.

CBobosiHOe TIazieHue. Y CKopeHre CBOOOJHOTO TIa/IeHHs.

KpuBonvHeliHoe [BwkeHHe. [IBW)KeHHWe MaTepUaJbHOM TOUKM MO OKPYKHOCTH C
MOCTOSSHHOW IO MOZYJ/I0 CKOPOCTBIO. YTJ/IOBasi CKOPOCTb, JMHENHasi CKOpOCTb. llepuog u
yactoTa obparreHusi. [[eHTpoCTpeMUTEeIbHOE YCKOPEHHe.

TexHuUeckrWe YCTPOWCTBA M TMpaKTUUeCKoe TIpUMeHeHue: CIUAOMeTp, [BWKeHUe
CHap$/I0B, LielHble U peMEéHHbIe flepefiauu.

Llemoncmpayuu

Mopenb cucTeMbl OTCU8Ta, MUIFOCTPALS KUHEMaTHUYeCKUX XapaKTEePUCTUK JABMKEHUSI.

[Tpeobpa3oBaHue [BKEHUH C UCTIOIh30BAHKMEM IMPOCTBIX MEXAHH3MOB.

[TageHuve Ten B BO3AyXe U B pa3pe>XeHHOM MMPOCTPAHCTBe.

HabsroieHue [BM>XeHus Tesla, OPOIIEHHOTO M0/ YT/IOM K TOPU30HTY U TOPHU30HTA/IBHO.

V3mepeHue ycKopeHHst CBOOOIHOTO Ta/IeHUs.

HanpaBneHve CKOpOCTU NPU ABUXKEHHUU 110 OKPYKHOCTH.

YueHnuueckuli sKcnepumeHm, 1a6opamopHble pabombl

V3yyeHrie HePaBHOMEPHOT'O JBW)KEHUS C Le/IbI0 OTpe/iesieHrsi MTHOBEHHOM CKOPOCTH.

WccnenoBanve  COOTHOLLIEHWS  MeXAYy — IMyTsIMH,  TIPOMJEHHbIMH  TeloM  3a
Noc/ieloBaTe/IbHble paBHbIe IIPOMEXYTKUM BpEMEHU IpH DPAaBHOYCKOPEHHOM /[BW)KEHUH C
Haya/IbHOW CKOPOCTBIO, PABHOM HY/JIIO.

N3yueHue ABM)KeHUS 1IapUKa B BA3KOW XKUJKOCTH.

V3yueHue qBW>KEHUS Tejla, OPOIIIEHHOT0 TOPU30HTA/IBHO.

Tema 2. lunamuka

[TpunHumn otHOCKTenbHOCTH ["anunest. I1epBbiii 3akoH HbloTOHA. VIHepLanbHble CUCTEMBbI
OoTCuéTa.



Macca Tena. Cuna. IlpuHiun cynepnosuuuu cui. Bropor 3akoH HbrooTOHa [fis
MaTepuaabHOW TOUKU. TpeTuit 3akoH HbrOTOHA /1711 MaTepHabHbIX TOYEeK.

3aKOH BCceMUpHOro TaroreHus. Cuia Tsbkectu. IlepBas KocMyuueckass CKOPOCTb.

Cwuia ynpyroctu. 3akoH I'yka. Bec Tesa.

Tpenve. Buzbl TpeHus (TIOKOsl, CKOJbXeHUs, KayeHus). Cuna TpeHusi. Cyxoe TpeHue.
Cuna TpeHUsl CKOJIb)KeHUs1 U cua TpeHus 1okosi. KosdduuyenT tpenus. Cria conpoTUBIeHUs
TIpU IBW)KEHUM TeJla B JKUJKOCTHU WU/IU rase.

[MTocTymnaTe/ibHOE U BpalllaTe/JIbHOE ABY)KEHHE abCO/TFOTHO TBEPOTO Tea.

MoOMeHT CuIbl OTHOCUTENBHO OCv BpalleHus. [lnedo cunibl. YC/IOBUST paBHOBECHUS
TBEPAOrO Tesa.

TexHWuyeckue yCTpPOMCTBA U IIpaKTHUUeCKOe TpHMeHeHWe: TMOALLWIIHUKY, [BWKeHue
VICKYCCTBEeHHbIX CIIyTHUKOB.

Llemoncmpayuu

fABnenvie nHepLUM.

CpaBHeHHe MacC B3aUMO/eMCTBYIOLLUX Tel.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CroxxeHue CUJL

3aBHCUMOCTb CUJ/IBI YIIPYTOCTH OT AedopMariui.

HeBecomocTs. Bec Tesia npyu yCKOpeHHOM MO4bEMe U NafleHUH.

CpaBHeHUe CUJI TPeHUS TI0KOSI, KAUeHUS U CKOJIbKeHUs.

YcioBus paBHOBeCUsT TBEPAOTO Tesia. BUuibl paBHOBeCHS.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yuenue qBmkeHUs: OpyCKa M0 HAK/IOHHOM TIJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CUI YIIPYTOCTH, BO3HUKAKIIUX B MPY)XUHE W PE3MHOBOM
obpastie, OT ux JedopMariyu.

VccnenoBanue yci0Brl paBHOBeCHsI TBEPZOrO Tesla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3akoHbl COXpaHeHUs1 8 MEXAHUKe

VmMnynibCc MaTepuanbHOM TOUKU (Tesa), CUCTeMbl MaTepualbHbIX TOUYeK. VIMIy/IbC CUJTBI U
V3MeHeHue UMITyJbCa Teja. 3aKOH COXpaHeHUs UMITyJibca. PeakTMBHOe IBUKeHUe.

Pabora cuibl. MOIIHOCTE CHJIBI.

KuneTtnueckasi SHeprusi MatepuaabHON TOUKd. Teopema 00 W3MeHeHUHM KWHETHYeCKOM
SHEepruu.

[MTorenumanbHas sHeprus. IloTeHlManbHas S3Heprus yrpyro AeopMUPOBaHHOM MPYKUHBI.
[MoTeHLMambHAsE SHEPTHs Tesla BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHMambHBIe U HeMOTeHLManbHble Cuibl. CBs3b paboTbl HEMOTeHLMATbHBIX CUJT C
V3MeHeHreM MeXaHW4YeCKOW SHePruu CUCTeMbI Te/l. 3aKOH COXpaHeHUs] MeXaHU4eCKOW SHepruM.

Yripyruve v Heynipyrue CTOJIKHOBEHUS.

TexHUuecKue yCTPOWCTBa M MpaKTUUYeCKOe MpUMeHeHWe: BOJOMET, KOMEP, MPY>KUHHbIN
MMCTOJIeT, JBWKeHHe pPakKeT.

LemoHcmpayuu

3aKOH COXpaHeHUs UMILYJIbCa.

PeakTuBHOe 1BIKeHUe.

[Tepexo MoTeHLMAIbHON SHEPTUU B KUHETHUECKYI0 U 00paTHO.

YueHnuueckuli sKcnepumeHm, 1a6opamopHble pabombl

V3yueHne abCOMIOTHO HEYNpPYyroro yZapa C TOMOIIbIO /IBYX OAWHAKOBBIX HUTSHBIX
MasiTHUKOB.



WccnenoBanve cBs3W pabOThl CH/IBI C W3MEHEHHEM MeXaHMUueCcKOW SHeprud Tesa Ha
TIpYMepe pacTsHKeHUs] pe3MHOBOTO JKI'yTa.

Pa3pen 3. MonekynspHas (pu3uKa ¥ TepMo/JUHAMHUKA

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

OCHOBHBIE TIOJI0XKEeHHsT MOJIEKY/IIPHO-KUHeTUUeCKOW TeOPUU U UX OMBITHOe 000CHOBaHUe.
bpoyHoBckoe paBwxkeHue. [duddys3us. XapakTep [ABWKEHUSI U B3aUMOJENCTBUSI YaCTHUL]
BellectBa. Mofleld CTPOEHHsI Ta30B, >KUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BellleCTBa Ha OCHOBe 3THUX Mojesnieid. Macca u pa3mepbl Mosekysa. KonuuecTBo BelrjecTsa.
[TocTrosinHast ABorazpo.

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

Mogens npeanbHoro rasa. OCHOBHOe ypaBHeHHEe MOJIEKY/ISPHO-KUHETUUYECKOU Teopur
uzleanbHOr0 ras3a. AOcCoO/OTHasi Temriepatypa Kak Mepa cpefHell KUHeTHUeCKOW 3Hepruu
TEeIIOBOr0 ABWXKeHUst yvactul] rasa. lLllkana Ttemnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
YpaBHeHue MenzeneeBa—Knaneiipona. 3akoH [lanbToHa. V3ormpoiiecckl B WjjealbHOM rase C
TIOCTOSIHHBIM KOJIMUeCTBOM BelllecTBa. I'padmyeckoe mpejcTaBieHre W30IPOLIECCOB: U30TepMa,
n30x0pa, u3obapa.

TexHUYeCKre yCTPOMCTBA U TIPAaKTUUeCKoe NpUMeHeHHe: TepMoMeTp, bapomeTp.

LemoHcmpayuu

OmnbIThl, [JOKa3blBalOLMe [UCKPETHOE CTPOEHWe BelecTBa, (oTorpaguu MoJeKyn
OpPraHUYeCKUX COeJUHEHHUH.

OnbIThI 110 AUPY3UN KUAKOCTEHN U ra30B.

Mogens 6pOYHOBCKOTO JIBHXKEHUSI.

Mogpesns omneita IlITepHa.

OnbIThI, OKa3bIBaloIIe CyllleCTBOBaHHE MeKMOJIeKY/ISIPHOTO B3aUMO/IeCTBUS.

Mogens, WUTIOCTPUPYIOLas PUPOAY AaB/eHs ra3a Ha CTeHKH COCyZa.

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

YueHuueckuli 3KcnepumeHm, 1abopamopHble pabomal

OmnpezeneHre MacChl BO3[yXa B KJaCCHOM KOMHaTe Ha OCHOBe H3MepeHMH 00BEMa
KOMHaThl, 1aB/IeHUs1 U TeMIlepaTypbl BO3/lyXa B Hel.

WccnenoBanue 3aBUCMMOCTH MeX/y ITapaMeTpaMy COCTOSIHUSI pa3peXKeHHOr o rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoanHaMUuecKasi cUCTeMa. BHYTpeHHsisl SHeprusi TepMOJAWHAMUUYECKOW CUCTeMbl U
criocobwl eé n3meHenusi. KommuecTBo TersioTel M pabota. BHyTpeHHsisi SHeprusi OAHOATOMHOTO
W/leaJIbHOT O rasa. Bupl Teruionepeaun: TeIIONPOBOAHOCTh, KOHBEKLUS, U3/TyUeHre. Y lefbHast
TeIJI08MKOCTh BelllecTBa. KoMuecTBO TemIOThI IIPU TeIionepesayve.

[Tousitue 06 aguabaTHoM Tiporiecce. IlepBbIii 3aKOH TepMOJUHAMHUKU. [IprMeHeHUe
TIepBOTO 3aKOHA TePMOJMHAMUKH K u3orpolieccaM. ['padrueckast iHTepripeTariysi paboThI rasa.

Bropoii 3akoH TepMoarHaMUKU. HeobpaTHMOCTh MPOLIeCCOB B TIPUPOJE.

TernioBble MalvHbL. [IPUHIMITLI [eHCTBUS TEIJIOBbIX MailiiH. [Ipeobpa3oBaHust SHEPTUH B
TeTJIOBbIX MalllvHax. KoaduiiueHT mosie3Horo AeicTBusi TerioBoi MaimHbl. [{ukn KapHo u
ero K03((UIMEHT T0Ie3HOTO AeHCTBUS. DKOIOTHUeCKHe TPo0IeMbl TeII03HePTr eTHKH.

TexHWuyeckue yCTpPOMCTBA M IpPakTHMYeCKOe IIpUMEHeHWe: JBUraresb BHYTPEHHEro
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIMOHED.

Llemoncmpayuu



Vi3meHeHWe BHYTpeHHell 3HEPrHUM Tejia TIPH COBepIIeHWH pPabOTHI: BBITET TPOOKH U3
OyTBUTIKM TIOJ, [eliCTBHEM C)XKAaTOro BO3/yXa, HarpeBaHWe 3(duvpa B JaTyHHOW TpyOKe MyTém
TpeHUs (BUJE0eMOHCTpALUs).

V3MeHeHVe BHyTpeHHeN 3Hepruu (TeMriepaTypbl) Tejla py Tervionepezaue.

OmnbIT N0 afrabaTHOMY pacIIMpPeHHI0 Bo3/lyXa (OIBIT C BO3/YLIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTaTe/Isi BHYTPEHHEr0 CrOpaHusl, peaKTHBHOI'O [IBUTaTeJIsl.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHue yzie/IbHOU TeNI08MKOCTH.

Tema 3. Aepezamuble cocmosiHus ewjecmea. Pazoenbie nepexoobl

[Tapoobpa3oBaHre W KOHAeHcarws. VicriapeHne U KumneHue. AOCOMIOTHas W
OTHOCHTe/IbHas BIKHOCTh BO3Ayxa. HacklleHHbIN Map. Yje/ibHast TerioTa mapooopa3oBaHusl.
3aBUCHMOCTb TeMIlepaTyphbl KAIMIEHHUS OT JaBJIeHUs.

Teépgoe Tesno. Kpucranimueckue u amopgHble Tesla. AHU30TPOIUS CBOWCTB KPUCTA/UIOB.
Kupkve kpucramibel. CoBpeMeHHble Marepuasbl. [lnaBieHne U KpucTtammsauus. YenbHast
TerioTa riasnenus. Cybnumanysi.

YpaBHeHue TersioBoro 6anaHca.

TexHHuyeckue YCTPOWCTBA U IIPAKTUUECKOe IIPUMEHeHVe: TMIPOMEeTP U ICHUXPOMETP,
KaJIOpUMeTpP, TeXHOJOTMM TIOJIyYeHHsI COBpPEMEHHbIX MaTepuasoB, B TOM  4YUC/Ie
HaHOMAaTepHuasioB, U HAHOTEXHOJIOTHH.

Llemoucmpayuu

CBoliCTBa HaChILL|eHHbIX [1apOB.

Kurenve nipy NOHWKEHHOM [|aB/IeHUU.

Crnioco6bl 3MepeHUst BIaKHOCTH.

HabmtoeHre HarpeBaHUs U MJ1aBJ/IeHMs] KPUCTA/TTUECKOTO BellleCTBa.

JeMoHCTpaLys KpUCTalloB.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

V3MepeHne OTHOCHUTENBHOW BIQXKHOCTH BO3yXa.

Pa3zpen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3aluus Tena. OJIeKTpUUeCKWM 3apsii. JlBa BHa 3/1eKTPUUECKUX 3apsi/OB.
[TIpoBOAHMKY, IU3/IEKTPUKH U MMOMYTIPOBOAHUKHN. 3aKOH COXPAHEHUSI 3JIEKTPUUeCKOro 3apsija.

Bsaumogencreue 3apsnoB. 3akoH KysnoHa. ToueuHbld  3/1eKTpUYeCKUM — 3apsf.
OnekTpryeckoe rmose. Harnpsyk€HHOCTH 3/eKTpuueckoro rmnoss. [IpuHIMN —cymneprnosunyy
3/1eKTpUYeCKUX IoJiel. JIMHUY HanpshKEHHOCTY 3/1IeKTPUYECKOro IO0JIS.

Pabora cun anekTpocTtatuueckoro mosis. [loreHiuan. Pa3HOCTH MOTeHLIMANOB.
[IpOoBOAHUKY M IU3JIEKTPHKU B 3JIEKTPOCTaTUUYECKOM I10J1e. [lus/ieKTpryecKasi [IpOHUL[aeMOCTb.

OIeKTPOEMKOCTb. KoHJeHcaTop. ONeKTPOEMKOCTb IIOCKOTO KOHZEHCAaTtopa. JHeprus
3apsUKeHHOT0 KOH/|eHCaTopa.

TexHUUeCcKre YCTPOMCTBA U TMpaKTUUeCKOe TPUMEHEHUe: 3JIeKTPOCKOII, 3/IeKTPOMETD,
3JIEKTPOCTaTUYeCKast 3alljUTa, 3a3eMJIeHHe 3/1eKTPONpUOOpPOB, KOHAEHCATOpP, KOMMPOBAIbHBIN
anrnapar, CTPYWHBIN PUHTEP.

LemoHcmpayuu

YCTpOMCTBO ¥ IPUHLIMII [eCTBUS 37IeKTPOMETPa.

B3aumo/elicTBre Ha3/1eKTPU30BAHHBIX Tel.

ONeKTprUYecKoe 1oJjie 3apsyKeHHBIX Tell.

[IpoBOAHMKY B 3/71eKTPOCTaTUYECKOM I10JI€.



OneKTpocTaThyeckas 3aljuTa.

JV3/71eKTPUKHU B 3/1eKTPOCTaTUUECKOM I1071€.

3aBUCUMOCTb  3JIGKTPOEMKOCTH IIJIOCKOTO KOHZeHcaTopa OT IUIoWlafy  IIJIaCTHH,
PaCCTOSTHUSI MEXXJY HUMU M IU3/1eKTPUYEeCKOW NTPOHML[aeMOCTH.

OHeprus 3apspKeHHOI0 KOH/IeHcaTopa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTU KOH/ieHCaTopa.

Tema 2. IlocmosiHHbill 31eKmpudeckull moK. Toku 8 pas3AuuHbIX cpeoax

O/NeKTpUYeCKUM TOK. Y CJIOBUS CyILeCTBOBAHMS JIEKTPUYECKOro ToKa. VICTOUHMKM TOKa.
Cuna Toka. ITocTosiHHBIN TOK.

Hanpskenuve. 3akoH Oma Jij1s1 yyacTKa Liernm.

OneKTpuyeckoe COTIPOTUBJ/IEHME. Y nenbHoe COTIPOTUBJ/IEHUE Bell[eCTBa.
[TocnepoBartenbHOe, Napasuie/lbHOE, CMeLaHHOe CoelMHeHue IIPOBOJHUKOB.

Pabora asekTprueckoro Toka. 3akoH [xoys—/IeHiia. MoII[HOCTb 3/IeKTPHYECKOr0 TOKa.

O/NeKTpO/ABWXYILlasl CUJla U BHYTPeHHee CONPOTUB/IEHHEe UCTOYHMKA TOKA. 3aKoH OMa J/1d
TI0JTHOM (3aMKHYTOM) 371eKTprUuecKoi Ljenu. KopoTkoe 3ambIKaHue.

OneKTpOHHAas MPOBOJUMOCTb TBEPBIX MeTa//IOB. 3aBUCUMOCTb COTIPOTUBJIEHUST METaJIJIOB
OT TeMItepaTypbl. CBepX1npoBOAUMOCTb.

OneKTprUYecKui TOK B BakyyMe. CBOMCTBA 3/1eKTPOHHBIX TyYKOB.

[MonyripoBogHuKku. CoOCTBeHHasi W TpUMeCHasi TPOBOAMMOCTb T0JIyTIPOBO/HUKOB.
CaoticTBa p—n-niepexoza. I1oyrpoBojHUKOBBIE TPUOOPBI.

O/IeKTpUUeCKM TOK B pacTBOpax M paciulaBax 3JIeKTPOJIMTOB. OJIeKTPOIUTHYeCKast
Juccourarys. JJIeKTPOu3.

OneKTprYecKum TOK B rasax. CaMOCTOSITe/IbHBIM M HeCaMOCTOSTe/IbHBINA pa3psz,. MonHus.
[1na3ma.

TexHHueckue yCTPOMCTBA M TpaKTUYeCKOe TIIpUMEHeHVe: amMIlepMeTp, BOJbTMETP,
peocraTr, WCTOUYHWUKM TOKa, 3JeKTPOHAarpeBaTe/bHbIe TPUOOPBI, 3T€KTPOOCBETHUTE/BHbIE
npuOOpbI, TEPMOMETD COMPOTHBJIEHUS], BaKyyMHBIM AMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
TI0/IyTIPOBO/JHUKOBBIH IU0[, Fa/IbBaHUKA.

Llemoncmpayuu

V3mepeHue CU/Ibl TOKA U HallpSDKEeHUs.

3aBUCHMOCTb COIPOTMB/IEHUS LWIMH/APUYECKUX IIPOBOJHUKOB OT [JIMHBI, ILUIOLAAU
TIOTIepeYHOr0 CeYeHusl U MaTepuania.

CwMmeliaHHOe coeIMHeHHUe IIPOBOJHUKOB.

[Ipsimoe u3MepeHHe 3/1€KTPOABWXKYLLer cuibl. KOpoTKoe 3aMblKaHve rajbBaHUUeCKOro
3/71eMeHTa U OLleHKa BHYTPEeHHero COIPOTUBJIeHUS.

3aBUCUMOCTb COIIPOTUBJ/ICHUs MeTa/l/IOB OT TeMIlepaTyphbl.

ITpoBOAMMOCTBE 3/I€KTPOJIUTOB.

VickpoBoii pa3psij, U IPOBOJUMOCTb BO3JyXa.

OZBHOCTOPOHHSA POBOAUMOCTD AUOAA.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomnl

N3yueHve cMellIaHHOTO COeIMHeHUs pe3UCTOPOB.

V3mepeHue 3/1eKTPOJABWKYILIeH CWUIbl MCTOYHMKA TOKA W ero BHYTPEHHEro
COTIPOTUBJIEHUS.

HabmtofeHue snekTposmsa.

MexnpeamMeTHble CBS3H



W3syuenne kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kjacce OCYIIECTB/ISIETCS C yUETOM
COoZlepKaTelbHBIX MEXKIPeAMEeTHbIX CBs3eld C KypCcaMd MaTeMaTHKH, OWOJIoTUH, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MescnpeomemHble noHsimusi, CBsi3aHHble C W3y4YeHHEM METO/I0B HAyuyHOro TMO3HaHUSI:
siBJieHWe, Hay4HbIM (akt, rurore3a, ¢u3nWyecKas BelMUWHA, 3aKOH, Teopusi, HabsojeHuUe,
9KCIepUMEHT, MO/leTUpOBaHNe, MO/ie/b, U3MepeHue.

Mamemamuka: pellleHWe CHCTeMbl ypaBHeHUM, JMHelHas GyHKOUsA, Tmapabora,
ruriepboJia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKHe (YHKLUU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHTeHC, OCHOBHOE TPUIOHOMETPUYEeCKOe TOXKJeCTBO, BEKTOPbl M WX MPOEKIMM Ha OCU
KOOpP/IMHAT, C/I0’)KeHHe BEeKTOPOB.

Buonozus: MexaHWueckoe [JBIKEHHME B >KUBOU Tipupoze, auddysus, ocMoc, TerioodmeH
JKUBBIX OPraHW3MOB (BU/bI TeIionepejauy, TelJIoBOe paBHOBeCHe), 3/IeKTpUUecKre sIBJIeHUsI B
JKHUBOU TIpUpO/eE.

Xumus: [ACKpeTHOe CTPOEeHHe BellleCTBa, CTPOEHWe aTOMOB M MOJIEKYJ, MOJIb BeleCcTBa,
MOJISIDHasi Macca, TeIuiOoBble CBOMCTBA TBEPABIX Tes, XUAKOCTeH M Tra3oB, 3JIeKTpUYecKue
CBOMCTBA MeTaJl/IOB, 3/IEKTPOIUTAYECKAs] AUCCOL[MALIMS, TallbBaHUKaA.

Teoepacus: BMaXXHOCTH BO3/lyXa, BeTPbI, OapOMeTp, TEpMOMETP.

TexHonoz2us: TipeoOpa3oBaHue IBIKEHHI C WCTIO/b30BaHHEM MeXaHHU3MOB, YUET TPeHUs B
TeXHUKe, TOZLUIUIHUKY, WCTO/b30BaHHEe 3aKOHAa COXPaHeHWsl MMITy/ibCca B TexHHUKe (pakera,
BOJIOMET U [Ipyrue), JBUraTe/ib BHYTPEHHEro CropaHusi, mapoBas TypOuHa, ObITOBOM
XOJIOAWIBHUK, KOHJULIMOHEP, TeXHOJIOTUU T0J/yUYeHHsI COBPEMEHHBIX MaTepuaioB, B TOM UHUC/ie
HaHOMAaTepuajsoB, W  HAHOTEXHOJOTUM,  3JeKTpOoCTaThueckas  3alljdTa, 3a3eMJIeHHe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, 3JIeKTPOHAarpeBaTesibHble TPUOOPHI,
3JIEKTPOOCBETUTE/TbHBIE PUOOPHI, Ta/TbBaHUKA.

11 K/TACC

Pazpen 4. DnekTpojuHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpoMazHUMHasi UHOyKYust

[TocTosiHHbIe MarHWThHL. B3anMopelicTBHe MOCTOSIHHBIX MarHWTOB. MarHuTHOe ToJie.
BekTop MarHUTHOW UHAYKLMK. [IpUHIUI CyTeprno3ULIMK MarHUTHBIX MoJjiei. JIMHUM MarHUTHOU
VHAYKUWW. KapTrvHa MTMHUM MarHUTHOW MHYKLIWAU T10J1s1 IOCTOSIHHBIX MarHUTOB.

MarnuTHOe T1oJie MPOBOAHUKA C TOKOM. KapTWHa JIMHWKA WUHAYKLUM MarHUTHOTO TOJIst
JJIMHHOTO TIPSIMOTO TIPOBOJHMKA M 3aMKHYTOT'O KOJBbLIEBOTO TMPOBOJHMKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BlaumopeicTBre TPOBOJHUKOB C TOKOM.

Cua Amriepa, eé MO/yJib U HaripaBJieHue.

Cuna JlopeHuia, eé MoAynb M HampabjieHue. [IB>keHHe 3apsDKeHHOM 4YacTULIbI B
OJTHOPO/IHOM MarHUTHOM T1oJie. PaboTa cusiel JlopeHria.

flBneHye 5/1eKTPOMarHUTHOM WHAYKUUM. [IOTOK BeKTOpa MAarHWTHOW WHAYKLIWU.
ONeKTPOABWXKYLLAsl CU/la UHAYKLMU. 3aKOH 3JIeKTPOMarHUTHOM UHAYKLMK Dapajest.

BuxpeBoe snekTpuueckoe mnoje. DNEKTPOJABWXKYLAsl Cula WHAYKLUM B TIPOBOJHUKE,
JIBIDKYILIEMCS TIOCTYTaTe/IbHO B OJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio JleHua.

WNHayKTUBHOCTD. SIBNIeHWe CaMOUHAYKLIMU. DJIeKTPOABIKYIIIasi CUjla CAMOMHAYKIWH.

OHeprusi MarHUTHOT'O T0J1s1 KaTYIIKX C TOKOM.

O/IeKTPOMarHUTHOE MoJIe.



TexHHuyeckue yCTPOMCTBA M IIpaKTHYeCKOe IIpUMeHeHHe: IIOCTOSIHHble MarHUTHI,
3/IEKTPOMAarHuThl, 3JIeKTPO/IBUraTe b, YCKOPUTE/IU 3/IeMeHTapHbIX YacTHUL], UHAYKLMOHHAS [1eYb.

LemoHcmpayuu

OmeIT OpcTea.

OTK/I0HeHMe 3/IeKTPOHHOIO ITy4YKa MarHUTHBIM I10JIeM.

JIMHUM MHAYKLUU MarHUTHOL'O TTOJIS.

B3anmogelicTBYe ABYX NIPOBO/HUKOB C TOKOM.

Cua Amrepa.

[HencrBue cribl JIopeHIla Ha MOHBI 3/IEKTPOJIUTA.

SIBneHye 31eKTPOMarHUTHOW MHAYKLIUH.

IIpaBuio JleHua.

3aBUCHMOCTb 371€KTPOJBWXKYILEH CUIbl MHAYKLMK OT CKOPOCTH W3MeHeHUsl MarHWTHOTO
IIOTOKaA.

SIBneHve caMOUHIYKLUU.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHre MarHMTHOTO TOJIS1 KATYLLIKHA C TOKOM.

VccnenoBanue [erCTBUS IOCTOSTHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siB/IeHUS 3/1eKTPOMarHUTHOM MHAYKLIWU.

Paspen 5. Koe0anus ¥ BOJIHBI

Tema 1. MexaHuuecKue u 3/1eKmpomazHUmMHble Ko/1e6aHus

KonebartenbHass cucrema. CBoOOAHBIE MexaHMUecKde KojebaHus. ['apMoHUUecKre
Kosebanus. Ilepuoj, uacToTa, aMrumryjga W ¢asa KosebaHuil. I[Ipy)KUHHBIM MasTHUK.
Maremaruuecknii MasiTHUK. YpaBHeHHe TapMOHHYeCKuX KoseOanuwil. [IpeBpairieHue sHepruu
TIPY TapMOHUUECKHUX KOTeOaHHsIX.

KosnebaTenbHelli KOHTYp. CBOOOAHBIE 3/1eKTPOMAarHUTHBIE KOje0aHUSI B H/eabHOM
KosiebaTeTlbHOM ~KOHType. AHa/JOTHSI MeXIy MeXaHWYeCKUMH W 37eKTPOMarHUTHBIMU
KosiebanusiMu. @opmysia ToMcoHa. 3aKOH COXpaHeHHsl SHepPruM B HJeaabHOM KoseOaTelbHOM
KOHTYDe.

[pescTaBiieHre 0 3aTyxarooLUMX KojebaHUsX. BbIHYKJeHHble MexaHuueckue KomebaHusl.
Pe3oHaHC. BeiHYX/|eHHBIe 3/1eKTPOMarHUTHbIE KoneOaHusl.

[TepemenHbI TOK. CMHYCOW/A/IbHBIA NIePeMeHHbIM TOK. MOIHOCTb ITepeMeHHOro TOKa.
AMIIUTYJHOE U [IeMCTBYIOIIlee 3HaUeHHe CUJIbl TOKa U HarpsDKeHusl.

Tpancdopmarop. ITIpon3BozcTBO, Tepefaua U TOTpeO/ieHHe 37TeKTPUUECKOW SHEepruu.
OKOJIOTUUeCKre pUCKM TP TPOM3BOACTBE 3JIeKTpo3Hepruu. KynbTypa HCIIO/Ib30BaHUA
3/1eKTPO3HEPTUH B NTOBCEIHEBHOM >KH3HU.

TexHuueckue yCTPOMCTBA M IIpaKTU4YeCKOe IpUMeHeHHe: 3/IeKTPUYeCKUM 3BOHOK,
reHepaTop MepeMeHHOr0 TOKa, TMHUU 3/1eKTporiepe/auy.

Llemoucmpayuu

ViccnemoBanue mapaMeTpoB KosebOaTembHON CUCTeMBI (TTPY>KUHHBIA UM MaTeMaThUeCKUM
MasiTHUK).

HabmtoeHue 3aTyxaroumx KoneOaHuil.

VccnenoBaHye CBOMCTB BbIHY KJEHHBIX KOJieOaHMiA.

HabntoneHue pe3oHaHca.

CB0OO/HbIe 3/1eKTPOMarHUTHbIe Kojie0aHusl.

OcupiorpaMMsel — (3aBUCMMOCTHA  CU/Ibl  TOKA U HalpsDKeHUs OT BpeMeHHW) [Jisl
3/IEKTPOMarHUTHBIX KOleOaHUM.



Pe3oHaHC npy nocsiefioBaTesIbHOM COEJMHEHUM Pe3UCTOpa, KaTyIIKW WHIYKTUBHOCTU U
KOH/ieHcaTopa.

Mopesb TUHUY 371eKTpOIiepeiaun.

YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal

VccemoBaHe 3aBUCMMOCTH TepUOZa MasibIX KosiebaHuil rpy3a Ha HUTH OT JJIUHBI HUTU U
Macchl rpysa.

WccnepoBanne mnepeMeHHOro TOKa B LeNd W3 T0C/Ie0BaTebHO COeAUHEHHBIX
KOH/ZIeHCaTopa, KaTyLLIKHA U Pe3uCTopa.

Tema 2. MexaHuuecKue u 3/1eKMpoOMAazHUmMHble 80/HbL

MexaHuyeckye BOJIHBI, YC/I0BUs pacripocTpaHenus. Ilepuos. CKOpocTh pacripocTpaHeHUs
W JvHa BojHbL. [lomepeuHble YW TIpOAO/bHBIE BOJIHBL. VHTepdepeHuusi U AudpaxLust
MeXaHUYeCKHX BOJIH.

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

ONEeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI U3J/IyYeHUs! 3/1IeKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTalysi BekTopoB E, B, V B snekTpomarHutHol BoiHe. CBONCTBa 3/1€KTPOMarHUTHBIX
BOJIH: OTpakeHWe, IIpeJioMJieHHe, TMosspu3auysi, Audpakuys, HuHTepdepeHuys. CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJIH.

IlIkana 3/1eKTpOMarHUTHLIX BOJIH. [IprMeHeHue 3/1eKTpPOMarHUTHBIX BOJIH B TeXHUKe U
ObITY.

[IpuHLMIIBI pafyiOCBA3U U TesleBUeHUs. Paaronokanusi.

DNeKTpPOMarHWTHOE 3arpsi3HeHUe OKPYrKarollel Cpebl.

TexHUuyecKre yCTPOMCTBA M MpaKTUYeCKoe MpUMeHEeHHe: My3bIKalbHble WHCTPYMEHTHI,
yAbTPa3ByKOBasi JWAarHOCTMKA B TeXHWKe W MeJuLMHe, pajap, PaJUOINpPUEMHUK, TeJIeBU30D,
aHTeHHa, TesieoH, CBY-reusb.

LemoHcmpayuu

O6pa3oBaHue 1 pacrpoCTpaHeHHe TIoTIepeyuHbIX U MTPO/I0JIbHBIX BOJTH.

Kosebmolrieecst Tesio Kak UCTOUHMK 3BYKa.

HabtoeHue oTpakeHus1 U TpesiOM/IeHHs] MeXaHUUeCKUX BOJIH.

Habmonenue natepdepeHLun U Audpaki MeXaHUUeCKHUX BOJTH.

3BYKOBOM pe30HaHC.

HabnromeHve CBsi3M TPOMKOCTM 3BYyKa UM BBICOTBI TOHA C aMIUIUTYZOW W YaCTOTOU
KosieOaHuH.

WccnenoBanue  CBOWCTB — 3/7IeKTPOMAarHWTHBIX — BOJIH:  OTpakeHWe,  IpesIOMJIeHHe,
noJisipy3anus, Judpakuys, uHTepdepeHLus.

Tema 3. Onmuka

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

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

[lpenomnenre cBera. 3akoHbBI TIpeloMJieHHsI CBeTa. AOCOMIOTHBIA  TIOKa3aTesb
npesiomsieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpesiesbHBIM yros IOJHOTO BHYTPEHHErO
OTpakeHUsl.

Iucnepcust cBeta. C/oXKHBIN cocTaB besoro ceera. L[BeT.

Cobuparoliiie ¥ paccedBarolye JuH3bl. ToHKasgs JMH3a. POKyCHOe pacCTosiHUe U
OTTHUeCKasi Chja TOHKOM MuH3bI. [TocTpoeHre n300paykeHU B COOMPAOLMX U PacCeMBArOIIUX
nuH3ax. PopMysia TOHKOM JIMH3bL. YBe/lMYeHue, jaBaemMoe JTMH30M.

[Ipenenbl IPUMEHUMOCTU FeOMeTPUUECKOMN OITHKHU.



BonHoBasg ontuka. VHTepdepeHiuss cBeta. KorepeHTHble HWCTOYHUKU. Y CJIOBUS
HaOJ/TI0JeHNsT MaKCMMYMOB M MUHMMYMOB B MHTep(hepeHIIMOHHOW KapTHHEe OT ABYX CUH(Aa3HbIX
KOrepeHTHbIX UCTOUHHKOB.

Oudpakuyst cera. [udpakiroHHasi pemiéTka. YcioBue HAOMIOJEHUST TJIaBHBIX
MaKCHMYMOB IpH Na/IeHWY MOHOXPOMAaTUYEeCKOTO CBeTa Ha AU(PPaKLIMOHHYIO PEeIIETKY.

[Tonspusaius ceeta.

TexHWueckue YCTpPOWCTBA W TIpaKTMUeCKoe TpUMeHeHHe: OUKM, Jyma, (oToarmnapar,
TIPOEKLIMOHHBIMA ~armapar, MHUKPOCKOI, Te/leCKOI, BOJIOKOHHAas ONTHKa, JAudpakKLyoHHAas
peléTKa, MoJIgpon,,.

LemoHcmpayuu

[IpsimonMHeHOe pacrpoCTpaHeHue, OTpa)keHWe W IpesioMyeHde cBera. OnThuyeckue
TIPUOOPBHI.

[TonHOe BHyTpeHHee oTpakeHHe. Mojenb CBeTOBO/a.

Vccnemopanuie cBONCTB M300paykeHUH B JTMH3AX.

Mopgenu MUKpPOCKOTIa, TeJieCcKora.

Habnromenue nHtepdepeHiiu cBeTa.

Habsrozenue qudpakiyy ceeta.

Habmrogenuve gucriepcuu ceeta.

[TonyyeHue crieKTpa C MOMOILBIO TPU3MBI.

[TonyueHue crieKTpa € MOMOILBIO AU(PAKLIMOHHOMN PeLIETKY.

HabmropeHue nossipu3aiyy cBeTa.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue nokasareJisi IpesioMJIeHUs CTeKIa.

VccnenoBaHue CBOMCTB M300paykeHUH B JIMH3AX.

HabroseHue qucnepcuu cBeTa.

Pa3pgen 6. OcHOBBI cieljMa/IbHOM TeOPUHM OTHOCUTE/IbHOCTH
['paHuLIbl TIPUMEHHMMOCTH KJ/IaCCUUeCKOW MeXaHWKH. IlocTynaThl crieljuajbHOM Teopuun
OTHOCHUTE/bHOCTH: HWHBApPUAHTHOCTb MOJYJid CKOPOCTH CBeTa B BaKyyme, TIIPUHLUI
OTHOCUTEeIbHOCTH DWHIIITeHa.
OTHOCUTE/NBHOCTb OZJHOBPEMEHHOCTU. 3aMe/ljieHrie BpeMeHU U COKpallieHue JJIMHBI.
OHeprusi U UMITyJIbC PeJISTUBUCTCKOMN YaCTHULIbL.
CBsi3b MacChl C Heprueil ¥ UMMY/IbLCOM PeIITUBUCTCKOM UaCTULIbl. JHEPrusi TOKOsL.

Pa3jen 7. KBanToBas ¢usuka

Tema 1. D1emeHmbl KBAHMOBOL ONMUKU

@oronbl. Popmysa [1naHka CBs3U 5HEPrUM (POTOHA C €ro YacTOTOM. DHEPIrus U UMITYJ/IbC
dboToHa.

OtkpeiTie u wucciegoBaHue ¢dotodpdekra. Ombitbl A. I'. CronetoBa. 3aKOHBI
dotosddekra. YpaBHeHue SiiHiTeliHa A/is hoTosddekra. «KpacHas rpanuia» dhoTtosddekra.

Haenenue cBeta. Omeite I1. H. Jlebenesa.

XHMUUeCKoe [IeHCTBUe CBeTa.

TexHuueckre yCTPOWCTBA W TMpakTUUeckoe TMpuMeHeHHe: (OTO3/eMeHT, (POTOAATUMK,
cosiHeuHasi OaTapesi, CBeTOIUO/,.

Llemoncmpayuu

®oT1o3¢hPeKT Ha yCTaHOBKE C [IUHKOBOM TIJITaCTUHOM.

WccnenoBaHue 3akKoHOB BHelllHero GotosddekTa.



CeeTtoauon.
ConneyHas baTapes.
Tema 2. CmpoeHue amoma
Mogens atroma TomcoHa. OnbiThl Pe3epdopza mo paccesHuto o -yactuy. [lnaHetapHas
Mozienb aTtoMa. [Toctynatel bopa. V3nyuenue v morsoijeHre (pOTOHOB MpH Iepexoje atoma C
OJJHOTO YypOBHSl SHepruu Ha Jpyrol. Bupbl criektpoB. CrieKTp ypOBHeM 3HEpruu aroma
BOZ0pOZaA.
Bonnossle cBoricTBa yactuy. Bosnel ge bponna. Kopnycky/isipHO-BO/THOBOM yanusMm.
CrioHTaHHOEe U BbIHY)X/|eHHO€ U3/IyueHue.
TexHHuyeckue yCTPOMCTBA U TNPaKTHUUeCKOe T[IPUMEHeHHe: CIIeKTpa/JbHbIM aHaau3
(ciekTpoCKoOM), /1a3ep, KBAHTOBBIA KOMITbIOTED.
Llemoucmpayuu
Mopesnsb onbiTa Pesepdopa.
OrnipepiesieHre J/IMHBI BOJTHBI Jla3epa.
HabroseHue muHeUYaThIX CIIEKTPOB U3/TyUYeHHsl.
Jlasep.
YueHuueckuli 3KkcnepumeHm, 1abopamopHble pabomal
HabmtoeHre mMHeHUaTOro CHeKTpa.
Tema 3. AmomHoe s0po
OKCIIepUMEHThI,  [IOKas3blBaloOIle  CJIOKHOCTb ~ CTPOeHusl  sfpa. OTKpbITHE
pazroakTuBHOCTU. OnbIThl Pe3epdopa 1o onpeziesieHNI0 COCTaBa paJju0aKTUBHOTO MU3TyUYeHUS.
CoiicTBa anba-, beta-, raMMa-u3nyueHusi. BiusiHie paJu0aKTUBHOCTH Ha >KUBbIe OPraHW3MBbI.
OTkpbITHe TIPOTOHa W HeWTpoHa. HykioHHasi mogenb sigpa ['elizeHOepra—/BaHeHKO.
3apsaz agpa. Maccosoe unciio aapa. M3otomnsl.
Anbta-pacriai. SNMeKTPOHHBIA M TO3UTPOHHBIN OeTa-pacriaf. ['amma-m3nyueHre. 3akoH
PaJiM0aKTUBHOIO pacnaza.
OHeprusi CBsi3u HyK/IOHOB B sifipe. S1aepHbie cumbl. JedeKT Macch spa.
ApepHble peakuuu. [lesieHue U cCUHTe3 Aep.
Snepubnii peaktop. TepmosiepHbiii cuHTe3. IIpobreMbl U TIepCHEKTUBBI  siIePHOM
SHEepreTUKU. JKOJIOTUYeCKUe acreKThl siZIePHOM SHePreTHKHU.
DJieMeHTapHbIe YacTUL[bl. OTKpBITHE TTO3UTPOHA.
MeTto/ibl HaOJTIOZIeHNST M PETUCTPALUK IeMeHTapHBIX YaCTHI].
dyHaameHTaIbHbIe B3auMo/eicTBusi. EAMHCTBO (hr3ruecKoit KapTHHBI MUpa.
TexHHUyecKue yCTpPOWMCTBa U NpaKTUUeCcKoe MpUMeHeHHWe: 103MMeTp, Kamepa BuibcoHa,
siIepHbIA peakTop, aToMHasi 6oMba.
Llemoucmpayuu
CuéTUMK MOHU3UPYIOLMX YaCTHLI.
YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl
WccnenoBaHue TpekoB yacTuil (110 TOTOBBIM oTorpadusim).

Pa3jien 8. D/1eMeHTBI aCTPOHOMMH M aCTPO(PU3UKH

Oranbl pas3BuTds  acTpoHoMud. [IpukiasjHoe UM MHPOBO33peHUYeCcKOoe 3HaueHue
aACTPOHOMUHU.

Bup 3Bé3nHoro Heba. Co3Be3aus, ipKUe 3BE3/Ibl, TI/IaHeThl, UX BUAUMOE JIBIKeHUe.

ConHeyHasi cucTeMa.

CosHue. ConHeyHasi aKTMBHOCTb. MCTOYHMK 5HepruM CosHUA W 3BE37. 3BE3[bI, HX
OCHOBHbIe XapaKTepUCTUKHU. [IuarpaMma «CIeKTpadbHbIM K/IacC — CBETUMOCTb». 3BE3/bl



IJIaBHOW T10C/Ie/I0BaTe/IbHOCTH. 3aBUCHUMOCTh «MacCa — CBETHMOCTBb» /ISl 3BE37 TJIaBHOM
10C/Iel0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE34. (CoBpeMeHHble IIpe/CTaB/lIeHUS O
TIPOUCXOXKAEeHUU U 3Bo/iroLiK CoJiHLa Y 3BE3[]. JTallbl )KU3HU 3BE3].

Mneunsbiii [Tyt — Haila ["anakTuka. [Tonoxxenue u aBmxenue ConHija B ['anaktuke. Turbl
rasiakTuK. PagyoranakTuky v KkBasapsl. UépHble [bIpbI B s/ipax rajaakTHK.

BcenenHas. Pacmmpenue BcenenHoi. 3akoH Xa06sa. Pa3beranuwe ramaktuk. Teopus
Bosbiioro B3peiBa. PesiukToBOe U3nyyeHue.

MacmrabHas ctpykrypa BeenenHoii. MeTtaranakTuka.

HeperéHnubie mpobieMbl aCTPOHOMUH.

YueHuueckue Haba0OeHuUst

HabrozeHusi HeBOOpPYKEHHBIM T71a30M C KCIIO/Ib30BaHHEM KOMITbIOTEPHBIX TPUIOXKEeHUIH
JUIs1 OTIpejiesieHusl T0J10)KeHHst HebeCHbIX 00beKTOB Ha KOHKPETHYIO /laTy: OCHOBHbIE CO3Be3/Iusi
CeBepHOro romyiapus 1 sipkve 3Bé3/bl.

Habmogenus B Tesieckorn JIyHbl, TuiaHeT, MiyteyHoro ITyTu.

OO06o0iaroiee MOBTOpPeHHe

Ponb ¢u3MKM YW acTpOHOMHH B SKOHOMMUECKOM, TeXHOJOTMUeCKOH, COLMalbHOU U
3TUUeCKON cdepax [JesiTeJIbLHOCTU UYejioBeKa, pOJib U MeCTO (PU3MKA U AaCTPOHOMHUM B
COBPEMEHHOW HayuyHOW KapTWHe Mupa, posb (u3nueckod Teopud B (OPMHUPOBAHUU
TIpe/iCTaB/IeHNH 0 PU3NUYeCKOW KapTHHe MUpa, MecTo (PU3UUeCKOr KapTHHBI MUpa B 0011IeM psify
COBpEMEHHbBIX eCTeCTBEeHHO-HayYHbIX Npe/ICTaB/IeHUN O IPHUPOJE.

MexnpeaMeTHbIe CBA3U

N3yuenne Kypca ¢usuku 6a30Boro ypoBHs B 11 Kjacce OCYIIECTBJISIETCS C YUYETOM
cofiep>KaTelbHbIX MEXIPeJAMeTHBIX CBsi3el C KypcaMM MaTeMaTHK{, OWOoJIorTuH, XUMUH,
reorpauu ¥ TeXHOIOTUH.

MescnpeomemHble noHsimusi, CBsi3aHHble C K3y4YeHHEM METO/0B HAyyHOIO MO3HaHUS:
sIBJIeHWe, HayuHbId (aKT, TUMOTe3a, (U3MuecKas BeJMUMHA, 3aKOH, Teopws, HaloeHue,
9KCIIep¥MeHT, MOZle/IMpOBaHre, MO/ie/lb, U3MepeHue.

Mamemamuka: pellieHue CUCTeMbl YpaBHEHMWM, TPUTOHOMeTpPUYeCKUe (PYHKLIMU: CHUHYC,
KOCHHYC, TaHIeHC, KOTaHI'e€HC, OCHOBHOE TPUIOHOMeTPHUYEeCKOe TOXK[eCTBO, BEKTOpPbl U UX
TIPOeKLIMM Ha OCA KOOPJAWHAT, C/I0)KEHHe BEeKTOPOB, MPOU3BOJHBbIE 37eMeHTapHbIX (YHKLUH,
TIPU3HAKU TI0[J00Ms TPeyTOJIbHUKOB, OTIpe/ie/ieHre TUIOLa/Id TUIOCKUX (GUryp v o6béma TeJl.

Buonoeusi: 3/meKTpUYecKue sIBIEHUS B >KUBOW TMpHUpOjie, KosieOaTesbHbIe ABWKEHUS B
JKMBOW TMpHpPOJe, ONTHYECKHe SIBJIEHUSI B >KMBOM TMPUPOJE, AeHCTBHE pajualid Ha >KUBBIE
OpraHu3MBbl.

Xumus: CTpoeHMe aTOMOB U MOJIeKYJ/l, KpHUCTa/ulduecKass CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUsI KPUCTA//TMYECKOU PEIIETKH, CTIeKTPA/IbHBIN aHa/u3.

I'eoepachus: MarHuTHBIE MO/OCA 3€MJIH, 3a/e)Kd MarHWTHBIX Py, (POTOChEMKA 3eMHOM
TOBEPXHOCTH, Mpe/icKa3aHre 3eM/IeTPsICeHUM.

TexHono2uAA: TUHUY 3/1EKTpOIepe/iay, TeHepaTop MepeMeHHOro TOKa, 3/1eKTPO/BUrarelib,
VHAYKLMWOHHas Teub, pajap, PaJMONpPUEMHUK, TejleBU30p, aHTeHHa, TenedoH, CBU-meus,
TIPOEKI[MOHHBIN arapar, BOJIOKOHHAsI ONITHKA, COJTHEeYHast baTapest.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHETI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yueOGHOro mpeaMera «®Pu3nKa» Ha YpOBHe CpefiHero o0iiero odpa3oBaHUS
(ba30BBIli  ypOBEeHb) [JO/DKHO  OOECIeuWTb  [JOCTI)KEHHWEe  CIe[YIIL[UX  JIMUHOCTHBIX,
MeTarnpe/IMeTHBIX U TIpeIMETHBIX 00pa30BaTeIbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATbBI

JINYHOCTHBIE pe3y/bTaThl OCBOEHHs yueOHOro mpeamMera «PU3MKa» [JO/DKHBI OTPaXKaTh
TOTOBHOCTb U CITOCOOHOCTb 0OYyUaroIuxcsi pyKOBOJCTBOBAThCSI CHOPMUPOBAHHOW BHYTpPEHHEM
MO3ULMEN JIMUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHEeHTAalii, TIO3UTUBHBIX BHYTPEHHHX
yOexneHul, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM DOCCUMCKOTO  0OIlecTBa,
pacilpeHye >XU3HEHHOTO OIbITa W OMbITa [eATebHOCTH B MPOLieCCe peanr3aliid OCHOBHBIX
HarpaB/ieHUI BOCIIUTATeIbHOM /1eITeTbHOCTH, B TOM UKCJ/Ie B UaCTH:

1) rpakAaHCKOr0 BOCIIUTAHUA:

Cc(OPMHPOBAHHOCTh ~ TPAKAAHCKOW TO3WIMM  O0Oyuaromierocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO UJIeHa POCCHUICKOr0 00IIeCTRBa;

TIPUHSTAE TPAAUIMOHHBIX O00IlleueioBeUeCKMX TYMaHHUCTUUECKUX U JAeMOKpaTHueCKUX
LIeHHOCTel;

TOTOBHOCTb BeCTH COBMECTHYIO [IesiTeJIbHOCTh B MHTepecaxX TpaXKJaHCKOro oOIecTBa,
y4acTBOBaTh B CAMOYTIpaB/ieHUH B 00pa3oBaTe/IbHOM OpraHu3alivy;

yMeHHe B3aUMOJEMCTBOBaTh C COLMA/JIbHBIMM MHCTUTYTaMM B COOTBETCTBUHM C UX
GYHKIMSIMU U Ha3HaueHueM;

TOTOBHOCTb K T'yMaHUTapHOW U BOJIOHTEPCKOU J1esiTeTbHOCTH;

2) NaTPpUOTUYECKOr0 BOCIIUTAHUA:

c(hOpMHPOBAHHOCTb POCCUMCKOM rpaXkIaHCKOM UIeHTUUHOCTH, MaTPUOTHU3Ma;

L[EHHOCTHOE OTHOLLeHVEe K TOCYyJapCTBEHHbIM CHUMBOJIAM, JOCTH)KEHHSIM POCCUMCKUX
YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

chOopMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBeIeHMUS;

CIIOCOOHOCTh Ol€HWBAThb CUTYAI[UI0 U TIPUHAMAaTh OCO3HAHHBIE PEIeHUs, OPUEHTUPYSICh
Ha MOPaJ/IbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YMCJIE B [IeATe/TbHOCTH YUEHOTO;

0CO3HaHUeE JIMYHOTO BKJ/Ia/la B TIOCTPOEHKWE YCTOWUMBOTO Oy/AyIiero;

4) 3CTeTNYeCKOro BOCIIMTAHUA:

3CTeTUUYECKOe OTHOILIeHWe K MUPY, BK/IIOUasi 53CTeTUKY HayuHOTO TBOPUeCTBa, MPUCYILET0
(bur3MUecKou HaykKe;

5) TPy/A0BOr0 BOCIIUTAHUA:

VMHTepeC K Ppa3/uuHbiM cdepam MpodeccUOHaNbHON [eATebHOCTH, B TOM UHC/Ie
CBSI3aHHBIM C (U3MKOW W TEXHWKOW, yMeHWe COBepIlaTh OCO3HAHHBIA BbIOOp Oyayiei
npodeccur ¥ peaM30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TI/TaHbI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30oBaHMIO B 00/1aCTH DU3UKK Ha
TIPOTSPKEHUU BCeM >KU3HUY;

6) 3K0/10rMUecKoro BOCIUTAHUA:

cOopMHUPOBAHHOCTL 3KOJIOTMUECKOW KYJIbTYPbl, OCO3HaHWe TI7100a7bHOTO XapakTepa
9KOJIOTUUECKHX MpobieMm;



IIJIAHUPOBaHWe M OCYLIeCTB/IEHUe [eMCTBHUM B OKpY’XKalollleld Cpefie Ha OCHOBe 3HAHUS
1je/leld yCTOMYMBOIO Pa3BUTHS Ue/I0BeueCTBa;

pacivpeHve OMbITa [JesSTebHOCTU SKOJIOTWYeCKOM HarpaB/ieHHOCTM Ha OCHOBE
MMEIOIIUXCSl 3HaHUM 10 (PU3KKe;

7) IleHHOCTH Hay4YHOr0 NT0O3HAHHUSA:

C()OPMHUPOBAHHOCTb MMPOBO33p€HMs, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs HU3NUECKON HAyKU;

OCO3HaHUe LIeHHOCTH HayuHOM J/leiTe/IbHOCTH, TOTOBHOCTb B MpoLiecce U3ydeHus (pr3MnKu
OCYILL[eCTBJISITh TPOEKTHYIO U UCC/Ie/]0BATe/bCKYIO JeATebHOCTh UHAMBUYa/IbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe /1efCTBUS
Ba3oBble JIorHUecKue JeiCTBHUA:

CaMOCTOsATe/IbHO (OPMY/IMpOBaTh W aKTyalu3upoBaTh IpobieMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OTIpeZlesIATh LU AesTeTbHOCTH, 3a/jaBaTh apaMeTpbl U KPUTEPUU UX JOCTHKEHUS;

BBISIB/ISITH 3AKOHOMEPHOCTH Y MPOTUBOPEYHS B paCCMaTPUBaeMbIX (PM3UUECKUX SIBJIEHUSIX;

pa3pabaTbIBaTh IUIaH pelieHus MPob/eMbl C YIETOM aHa/IM3a UMEFOIMXCSl MaTepUabHBIX
Y HeMaTepuaibHbIX PeCypCoB;

BHOCUTb KODPDEKTHBBI B [JIeSTEbHOCTb, OLlEHWBaTb COOTBETCTBHE Pe3y/bTAaTOB L[eJIsiM,
OLIeHMBaTh PUCKH MOC/Ie/ICTBUN [1eSITeTbHOCTH;

KOODJMHUPOBATh U BBINOMHATH PabOTy B YC/IOBUSX peasbHOrO, BHUPTYajlbHOTO MU
KOMOMHHPOBAHHOT'O B3aUMO/IeCTBUS;

pa3BHBaTh KpeaTUBHOE MBIIJIEHVE TTPU PeLlIeHNH )KU3HEHHBIX MPo0JIeM.

Ba3oBble ncc/iefioBaTe/IbCKHe AeHCTBHSA:

B/IaZieTh HAYYHOM TEePMUHOJIOTHEH, K/IIOUeBBIMU TIOHATHSIMA M MeTOJaMu (pU3HUecKO
HayKWy;

B/IaJIeTh HaBbIKAMHU yueOHO-MCC/IeJOBaTe/IbCKOM M TPOEKTHOM AesTesIbHOCTA B 00/1acTH
(GU3MKH, CTTIOCOOHOCTBIO Y TOTOBHOCTBIO K CAaMOCTOSITe/IbHOMY TTOMCKY METO/IOB pellleHus 3aJau
(bU31UeCcKoro coziep>kaHus, MIPUMeHEeHHI0 pa3/IMYHbIX MEeTOZ0B [T03HAHUS;

B/aJZieTb BU/AaMM [ieSITeIbHOCTU 10 T0JyYeHUIO HOBOTO 3HAHWS, ero HHTepIIpeTalvy,
npeoOpa3oBaHUI0 U TIPUMEHEHHIO B Ppa3lWYHBIX Y4YeOHbIX CHUTyalUsiX, B TOM YHC/e Ipu
CO3/laHNU yueOHBIX MPOEKTOB B 00/1aCTU (hU3UKY;

BBISIB/IITE TIPUUMHHO-C/IE/ICTBEHHBIE CBS3W W aKTya/lM3UpPOBaTh 3ajJauy, BbIIBUTATh
TUTIOTe3y €€ pelleHus, HaXOAWTh apryMeHThl [Js J0Ka3aTeJbCTBA CBOWX YTBEPIKAEHWH,
3a/laBaTh MapamMmeTphbl U KPUTEPUU PELIeHHUS;

aHa/M3UpOBaTh TIOJIyUeHHbIE B XO/le peLIeHHsl 3aJaud pe3y/bTaTbl, KPUTUYECKU
OL|eHMBaTh UX JJ0CTOBEPHOCTh, IPOTHO3UPOBaTh U3MeHeHHe B HOBBIX yC/IOBUSIX;

CTaBUTh U (OpMy/IMpOBaTh COOCTBeHHbIe 3aJjaul B 0Opa3oBaTe/bHOM [esTelbHOCTH, B
TOM UHCJIe TIPY U3y4YeHUH (HU3UKH;

[laBaTh OLIeHKY HOBBIM CHUTYaLUsIM, OLeHUBATh MPUOOPETEHHBIN OIbIT;

yMeTb [1ePeHOCHUTh 3HAHUS 10 (Pr3MKe B IMPAKTUUECKYI0 00/1aCThb >KU3He1esITe/TbHOCTH;

yMeTb UHTeIPUPOBATh 3HAHUS U3 Pa3HBIX MPeJAMEeTHBIX 00/1acTe;

BBIJBUTaTb HOBbIE W/IEU, TIPe/|jlaraTh OpUTHHAIbHbIE TIOAXO0/bI U PEIIeHHS;

CTaBUTb TIPOOJIEMBI U 3a/IauM, /IOITyCKAIOII1e a/TbTePHATUBHBIE PEIIeHMS.

Pab6ora c uadopmanueii:



B/Ia/leTh HaBbIKaMU IOJyYeHUst UH(OpMaLMU (PU3NUeCKOro COZiep>KaHUsl U3 UCTOUHUKOB
pasHbIX THWIIOB, CaMOCTOSITEJIbBHO OCYLIeCTB/ATb [IOWCK, aHalu3, CHUCTeMaTH3alyil |
VHTepIrpeTaLyo HHPOPMAaLIMK pa3/IMUHbIX BUJOB U (GOPM Ipe/CTaB/eHNs;

OLIeHMBATh JJOCTOBEPHOCTb UH(OPMaLUY;

UCTIO/Ib30BaTh CpeACTBa MH(OPMALMOHHBIX W KOMMYHHKALMOHHBIX TEeXHOJOTMHA B
pellleHMM KOTHWTUBHBIX, KOMMYHHUKAaTHBHBIX M OpraHM3aljMOHHBIX 3aZau C CcobOsofieHneM
TpeboBaHUI SPrOHOMHKH, TEXHUKH 0€30TacHOCTH, TUTHEHbI, pecypcocOepeskeHusl, TPaBOBbIX U
3TUYECKHX HOPM, HOPM MH(OPMaIMOHHOW 6e30MmacHOCTY;

Co3/jaBaTb TEKCTbl (PU3MUECKOr0 COJiep)KaHusi B Ppas3/lMuHbBIX (opMatax C yuéTOM
Ha3HaueHUs: WHGOpPMALMM U LeJIeBOM ayJAWTOPHUM, BBIOMpas ONTHUMAaJbHYH  (opmy
Tipe/iCTaB/IeHNs U BU3yaau3aLiy.

KoMMyHUKaTHBHBIEe YHHBepCa/ibHbIe yueOHbIe /[eHCTBUA:

OCYLLeCTBJISITH 001[eHe Ha ypoKaX (\M3UKK U BO BHEYDOUHOU JiesITe/TbHOCTH;

pacrio3HaBaTh NMPeANOCHUTKN KOHGIUKTHBIX CUTYaLUi U CMSITYaTh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3/1araTb CBOI TOUKY 3PeHHsI C HCIOJb30BAHHUEM SI3bIKOBBIX
CPe/ICTB;

TIOHMMAaTh U UCIT0J/Ib30BaTh MPEUMYII[eCTBa KOMaH/HOW U UHUBUYaTbHON pabOThI;

BbIOMpATh TEMAaTUKy M METO[bl COBMECTHBIX AEWCTBHH C YUETOM OOI[UX HWHTEPECOB U
BO3MOKHOCTeM KaXK/I0T0 usieHa KOJI/IeKTHBa;

NIPUHUMATL 1€/l  COBMECTHOW /[iesIiTe/IlbHOCTH, OpraHW30BbIBaTb W KOOPAWHUPOBATh
JIeHiCTBUSI TIO €& [OCTM)KeHHWIO: COCTaB/ATh I/IaH [IeCTBUM, pacripefensTb PO/ C yUETOM
MHEeHU Y4aCTHUKOB, 00CYKIaTh pe3y/bTaTbl COBMECTHOM paboThi;

OLIEHWBATh KaueCTBO CBOETO BKJ/IAZla M KaK/IOTO yUaCTHWKA KOMaH/ZbI B 0OIIUI pe3y/bTar
110 pa3pabOTaHHBIM KPUTEPHSIM;

ripejijlaraTh HOBbIe TIPOEKTHI, OLIEHWBAThb WU C TIO3WI[MM HOBW3HBI, OPUTMHAILHOCTH,
MPaKTUUeCKON 3HaUMMOCTH;

OCYIIIeCTBJISITh TTO3UTHBHOE CTpAaTeruueckoe TIIOBeJieHMe B Ppa3/MuHbIX CUTYaLUsX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.

Pery/1siTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUSA
Camoopranusanus:
CaMOCTOSITE/IEHO OCYIIeCTB/ISITh TMO3HABATeNbHYI) [eSTeNbHOCTh B 00macT (U3MKH U
aCTPOHOMMUH, BBISIB/ISITH TIPOO/IEMBI, CTaBUTh U ()OPMYJIMPOBATh COOCTBEHHBIE 3a/jau;
CaMOCTOSITE/TBHO COCTAB/ISATh TJIAH pellleHrs] PACYETHBIX M KaueCTBEHHBIX 3afiay, TIaH
BBITIOJTHEHUS] TIPAKTMUECKOH pPaboThl € YUETOM UMEIOILIUXCS PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U Mpe/iNouTeHn ;
[laBaTh OLIeHKY HOBBIM CUTYaL[UsIM;
pacIupsATh paMK{ y4eGHOT0 rpeZiMeTa Ha OCHOBe JIMYHBIX MpeJTIouTeHNH;
JleslaTh OCO3HAHHBIN BBIOODP, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTH 3a
peleHue;
OL|eHMBaTh MPUOOPETEHHBIH OTIBIT;
criocobcTBOBaTh ()OPMUPOBAHMIO W TIPOSIBJIEHHIO SPYAWLMA B 007acTH  (U3MKH,
TIOCTOSTHHO TIOBBILLIATh CBOM 00pa30BaTe/bHbIN U KYJIbTYPHBINA YPOBEHb.
CaMOKOHTPO/Ib, 3MOL{MOHA/IbHbBII UHTE/VIEKT:
[laBaTh OLIEHKY HOBBIM CHUTYyal[UsiM, BHOCUTb KOPDEKTHUBBI B JlesiTeJIbHOCTb, OLeHUBAaTh
COOTBETCTBHE Pe3y/IbTaTOB LieJisiM;



B/IafIeTh HaBbIKAMU MO3HABATE/ILHON ped/IeKCHM KaK OCO3HAHWsI COBEPIIIAeMbIX JeHCTBHM
Y MBIC/TUTE/TbHBIX TIPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHHIA;

HCITI0/Tb30BaTh MPUEMBI pedIeKCHH /IS OLIEHKH CUTYaLH, BbIOOpa BEPHOTO PelleHusT;

yYMeTbh OLIEHMBATh PUCKH U CBOEBPEMEHHO IMPUHUMATh PEILeHHUsT TI0 UX CHIKEHHUIO;

TIPUHHUMATh MOTHBBI U apI'YMEHThI IPYTHX TP aHa/IN3e Pe3y/bTaToB [JesTe/IbHOCTH;

NIPUHUMATh Ce0si, TOHUMast CBOM HEeJJOCTaTKU U JOCTOMHCTRA;

NIPUHHUMATh MOTHBbI U apI'YMEHTBI IPYTHX TP aHa/IN3e Pe3y/bTaToOB [JesTe/IbHOCTH;

TIPH3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B miporiecce AOCTHXeHUSI TMUHOCTHBIX Pe3y/IbTaTOB OCBOEHMs TIPOTrPaMMBI 10 (hr3uKe st
YPOBHS cpefiHero o6iero obpa3oBaHusi y 00ydaroIUXcsi COBEPIIEHCTBYETCS 3MOIMOHA/IbHBIN
WHTEJIJIEKT, Mpe/rioarariiyii chopMUpPOBaHHOCTS:

CaMOCO3HaHUs], BK/IIOUAIOLIEr0 CIIOCOOHOCTh TIOHUMATh CBOE SMOLIMOHA/IBHOE COCTOSTHUE,
BHU/IETh HalpaB/IeHHUsI Pa3BUTHsI COOCTBEHHOM IMOLIMOHAIBLHOM Cephl, ObITh YBEPEHHBIM B Cebe;

CaMOpery/IMpPOBaHUs, BKJ/TIOUAFOII[Er0 CaMOKOHTPOJIb, yMeHue TIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE T[IOBE/ieHHEe, CITIOCOOHOCTh aZanTUPOBAThCA K 3IMOLIMOHAIBHBIM
W3MEHEHHSIM ¥ TIPOSIB/IATh THOKOCTh, ObITH OTKPBITHIM HOBOMY;

BHYTPeHHell MOTHMBAI[MM, BK/IIOUAIOIEH CTpeM/IEHHe K [OCTWKEHHUIO IIeJIM U YCIIexy,
OTNTUMH3M, HHUIIMATHBHOCTh, YMEHHE IeMCTBOBATh UCXO/s1 M3 CBOUX BO3MO)XHOCTEH;

SMITaTHH, BKJ/IOUYAIOIEH CrOCOOHOCTh TMOHHMMATh SMOIL[MOHAIBHOE COCTOSIHHE [pPYTIHX,
YUMTBIBATh €T0 IMPH OCYI[ECTBIeHHH 00II[eHHsI, CTTOCOOHOCTh K COUYBCTBUIO U COTIEPEXKHUBAHMIO;

COLIMA/TbHBIX HABBIKOB, BK/IFOUAIOIINX CITIOCOOHOCTh BBICTPAMBATH OTHOIIEHUS C APYTUMH
JII0IbMH, 3a00TUTHCS, TIPOSIB/IATH HHTEPEC M Pa3peliaTh KOHPIUKTEL

INPEJMETHBIE PE3YJ/IBTATbBI

K koniy obyuenuss B 10 Kj1acce mpeZiMeTHbIe pe3y/bTaThl Ha 0A30BOM YPOBHE /I0JDKHBI
OTpaXaTh C(hOPMUPOBAHHOCTh ¥ 00YUArOIUXCST YMEHUIA:

JIeMOHCTPUPOBATh Ha MpUMepax poJjib U MeCTO (U3MKU B (POPMHUPOBAHUM COBPEMEHHOU
HayYHOU KapTWHBI MMpa, B Pa3BUTHUU COBPEMEHHOM TeXHUKW U TeXHOJIOTMM, B MPaKTUYECKOU
JlesITeJIbHOCTH JIF0/iel;

YUUTBIBaTh TPaHULbl NPUMEHEHUs] M3yUYeHHbIX (PU3NUeCKUX MoJesleld: MaTepuasbHas
TOYKa, WHepLMasbHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEpJOe Teso, UealbHbI ras, Mofenu
CTPOEHUSs ra3oB, XXKUJKOCTeH W TBEPABIX Tes, TOUEUHbIN 3/1eKTPUUeCKUi 3apsif, MpU pelleHur
bu3nueckrx 3asay;

pacrno3HaBaTh (u3nyecKre sBjeHus (TIPOLeCChl) U OOBSCHATH UX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJeKY/IIPHO-KMHeTUYeCKOM TeOpUM CTPOEeHMs BellleCTBa Y 3JIEKTPOJWHAaMUKU:
paBHOMEPHOe ¥ DPaBHOYCKODEHHOe TIpPSMOJIMHeHHOe [BI)KeHWe, CBOOOJHOe TMajieHWe Ter,
JBWKEHWEe 110 OKDY)KHOCTH, WHepLWs, B3auMojeicTBue Ten, auddys3us, OpoyHOBCKoe
JBWKeHVe, CTpOeHHe >KUJKOCTell M TBEPABIX Tes, W3MeHeHUe 00bEMa Tes IpU HarpeBaHUU
(oxnaxJeHnn), TerjioBoe paBHOBeCHe, MClapeHre, KOHZeHcalysl, TlaBieHre, KpUucTa3aLus,
KUIIeHYe, BJI&KHOCTb BO3/lyXa, MOBBILIEHVE /aB/IeHUs rasa IPU ero HarpeBaHWU B 3aKPbITOM
cocyfie, CBSI3b MeXJy IlapaMeTpaMM COCTOSIHUSI Tasa B M30Ipolleccax, JIeKTpy3alys Tell,
B3aUMO/IEUCTBUE 3apsiJOB;

OTKMChIBaTh MeXaHUUeCKoe JBM)KeHHUe, WCIO/b3ys (U3MuecKue BeJMUMHBbL: KOOpZMHATa,
NyTb, IlepeMellleHre, CKOPOCTb, YCKOpPeHue, Macca Tesa, CWia, UMILYJIbC Tejla, KUHeTUYecKas
JHeprusl, TOTeHLMa/bHas SHEprusi, MeXaHWuecKas paboTa, MeXaHW4ecKash MOIIHOCTh; TIpH
ONUCAaHWM TPaBWIbHO TPaKTOBaTb (PU3MUECKUN CMBICJI HCIO/Ab3yeMbIX BeIWUYMH, HX



0003HaueHUsI ¥ eJUHULIbI, HAXOJUTb (OPMYJIbI, CBSI3bIBAIOIIVE AAHHYIO (QU3NUYECKYIO BeTUUUHY
C [pyTMMH BeJIMUMHAMU;

OTHMChIBaTh M3yuyeHHble TeIUIOBble CBOWCTBA Tel W TeIJIOBble SIB/IEHUS, HWCIO/b3Ys
¢usmueckre BeJIMUMHBI: JlaBJleHHWe Tra3a, TeMIlepaTypa, CpeJHssi KWHeThdyecKas SHeprus
XaOTHYeCKOro [BIKEHUS] MOJIEKYJ, CpeJHEeKBaJpaThyHasi CKOPOCTb MOJIEKYJ, KOJMYeCTBO
TeTUIOThI, BHYTPeHHsisl Heprusi, pabora ra3a, Ko3(hQHUIMEeHT T0/e3HOro AeMCTBUSI TEerIOBOro
JIBUTaTeJisi; TIPU OMMCAHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUI CMBIC/T UCIT0/Ib3yeMbIX Be/TMUKH,
ux 0003HaueHWs W eAWHUIbI, HAaXOAWTb (OPMYJIbI, CBSI3bIBAIOIIME [AHHYIO (QU3HUECKYHO
Be/IMUMHY C JPYTUMU BeJTMUMHAM;

OTHMChIBaTh M3yUeHHble 3/IeKTPUUECKHe CBOWCTBA BellleCTBA U 3/1eKTPUUeCKUe SIBIeHHUs
(Tporiecchl), UCTONb3Ysl (PU3MUeCKHe BeJTUUMHBL 3/1IeKTPUUYECKUM 3apsifi, S/eKTpUUeckoe Iiojie,
HaMpsDKEHHOCTh 110715, TIOTeHLMaj, pa3HOCTb IIOTEeHL[MA/lOB; TIPM OMNMCAHUM TPaBUJIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T HCIOAb3yeMbIX BeJMUYMH, MX O0O3HaueHUsT W eJUHULIbI;
yKasbIBaTb (hOpPMYJIbl, CBSI3bIBaOLIIME JAaHHYIO (PU3MUeCKYI0 BeJIMUKMHY C JPYTUMU BeJIMUMHAMU;

aHa/IM3UpOBaTh (PU3MUeCcKUe TPOLIeCChl U SIBJIEHUS], UCIOb3ys (r3UuecKre 3aKOHbI U
TIPUHLUIIBLL: 3aKOH BcemupHoro tarotenus, I, II u III 3akoHbl HbBIOTOHA, 3aKOH COXpaHeHUs
MeXaHUUeCKOW 3Heprvu, 3aKOH COXPaHeHUs! UMITyJIbCa, TIPUHLUIT CYTeprio3ULiMKA CUJI, IPUHLIUI
paBHOMpaBUsl UHePLMANbHBIX CUCTEM OTCUéTa, MOJIEKY/ISIPHO-KUHETHYEeCKYIO0 TEOPHIO0 CTPOEHUs
BellleCTBa, ra30Bble 3aKOHbI, CBs3b CpeJHell KWHEeTUYeCKON SHepruu TeIyIOBOTO JBM)KEeHUs
MOJIeKyJl C abCOJIIOTHOM TeMriepaTypoi, TIepBblid 3aKOH TepMOJMHAMMKH, 3aKOH COXPaHEeHUs
3/IeKTPUYECKOro 3apsifia, 3akoH KysioHa, MpW 5TOM pas3inyarh CJAOBECHYIO (DOPMYIUPOBKY
3aKOHa, ero MaTeMaTh4yecKoe BbIpayKeHHe U yC/I0BUs (TpaHULIbl, 00/1acTH) TPUMEHUMOCTH;

0OBSICHATH OCHOBHBIE TPUHLIUITBI IeMCTBHUS MaIllH, MPUOOPOB ¥ TEXHUYECKUX YCTPOMCTB;
pa3/inyaTth yCI0BUS MX 6€30MacHOr0 MCTIOIb30BaHKS B TIOBCEIHEBHOU XKU3HU;

BBIMOJ/IHATE 3KCIIEPUMEHTHI [0 HCC/Iefl0BaHUI0 (PM3UYECKUX SB/IEHUM M TPOLIECCOB C
UCTO/Mb30BaHWEM TIPSMBIX W KOCBEHHBIX HW3MepeHu#l, Tpu 3ToM  (OpPMy/IUpOBaTh
npobsiemy/3afiauy W THUMOTe3y y4eOHOro JKCrepuMeHTa, CoOMpaTh yCTAaHOBKY U3
Tipe/lJIo’KeHHOT0 000py/I0BaHusl, TPOBO/IUTH OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYILIeCTBJISITb TpsIMble M KOCBEHHble H3MepeHusl (PU3NYeCKMX BeIUUWH, TPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CIIOCOO W3MepeHHsi M WCTO/b30BaTh W3BECTHble METO/bl OLeHKU
TIOTPeIITHOCTeN U3MepeHu;

WCCIeJoBaTh 3aBUCHMOCTU MeXJy (U3NYeCKUMHU BeMUMHaAaMU C HCI0J/Ib30BaHHEM
MPSIMBIX W3MEpeHUid, TPU 3TOM KOHCTPYMPOBaThb YCTAHOBKY, (HUKCUPOBAaTh pe3y/bTaThbl
TIO/TyYeHHOM 3aBUCUMOCTH (DM3UUECKUX BeJMUWH B BUJe Tabiui U rpadyKoB, ZefaTh BBIBOJBI
IO pe3yJsibTaTaM UCC/eflOBaHusI;

cobsroiaTh TipaBWiia 0e30macHOro TpyZJa TIpH TPOBeIEHWM WCCIeAOBaHUN B paMKax
yuebGHOro 3KCriepuMeHTa, ydeOHO-MCCe[oBaTelbCKOW U TIPOEKTHON  JIesiITeJTbHOCTH  C
WCTI0/Tb30BaHNEM M3MepUTe/IbHBIX YCTPOMCTB U labopaTopHOTro 000py/0BaHus;

peliaTh pacuéTHble 3aJaud C $IBHO 3aJaHHOW (PU3MUeCKOl MoJenblo, UCIO/b3ysl
(u3nUeckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBE aHa/M3a yCJIOBUS 3a/laudl BbIOMpATh (GHU3UUECKYIO
MO/Ie/Ib, BBIJEJATh (U3NUECKWe BeMUUYMHbI W (POPMYyJibl, HEOOXOAUMBbIE [Jisi €€ pelleHus,
TIPOBO/JIUTH PACU€ThI U OLIeHUBaTh PealbHOCTh M0JIyUeHHOI 0 3HaueHus! (Pr3nueckoil BeJTMYUHbI;

pelllaTb KayeCTBeHHble 3a/laud: BbICTPAMBAaTh JIOTUUECKHW HENPOTHMBOPEUMBYHO LIETIOUKY
pacCy’kKieHul C OTopoil Ha U3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH U (hr3nUecKue siBJIeHus;

WCTIOMb30BaTh TPU  pellleHWHd y4eOHBIX 3aZlau  coBpeMeHHble HH(OPMAaLMOHHbIe
TeXHOJIOTUM [ TIOWCKa, CTPYKTYPUPOBAHHS, WHTepIpeTaliud W TIpeJCcTaB/ieHus yueOHOU U



HaY4YHO-TIONY/ISIpHONM WH(OpPMAI[UK, TIOYYeHHOM W3 pa3/IMuHBbIX HCTOYHUKOB, KPUTHUECKH
aHa/IM3UPOBATh N0IyYaeMyro UH(OpMaLHIO;

NIPUBO/IUTH TPUMEpPhI BK/IaJla POCCUMCKUX W 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bsICHEHHE TIPOIIECCOB OKPY)KAIOIL[ero MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

WCTIOb30BaTh TeOopeTHueckue 3HaHUs 10 (U3MKe B TIOBCeJHEBHOW JKU3HU [iIs
obecrieueHust 6e30MMaCHOCTH TIPU 0OpaIlieH!H C TIpUbopaMy U TEXHUUECKUMU YCTPOUCTBAMH, ISt
COXpaHeHUsI 3[J0POBbsI U COOJTFOZIEHHSI HOPM 9KO0JIOTHUeCKOTO TIOBe/IeHHs B OKPY>Karollel cpeie;

paboTaTh B rpyTINe C BLIMOJHEHUEM Pa3/IMYHbIX COLMATbHBIX POJIeH, MJIaHUPOBaTh paboTy
TPYIbI, PAlMOHAIBHO pACIpefiesiATh 005S3aHHOCTH W TUIAHUPOBATh  JIeITeTbHOCTh B
HEeCTaH/IaPTHBIX CUTYallUsiX, aleKBaTHO OLIeHHWBATh BKJIAJ, KaXKAOTO W3 yUaCTHUKOB TPYIIbI B
pellleHHe paccMaTpUBaeMoii 1po6JieMbl.

K koniy obyuenuss B 11 Kjiacce npeZiMeTHbIe pe3y/ibTaThl Ha 0A30BOM YPOBHE [I0JKHBI
oTpakaTb C()OPMUPOBAHHOCTD y 00yUaroIUXCsl YMeHUM:

JIeMOHCTPUPOBaTh Ha MpHUMepax poJib U MecTo GH3UKKA B (POPMUPOBAHWM COBPEMEHHOU
HayuHOW KapTWHbI MHUpa, B Pa3BUTHUU COBPEMEHHON TeXHUKW U TEXHOJIOTWM, B MPaKTHYECKOU
JesTeTbHOCTH JTF0/IeH, 11e/IOCTHOCTD U eJUHCTBO (PM3NUeCKOW KapTUHBI MUDA;

YUWTBIBaTh TPaHMIIbI TIPUMEHEHHs] HW3YYeHHBIX (GU3NUEeCKUX MOJe/iel: TOoUYeuHbIH
9/7IeKTPUUEeCKUi 3apsifi, JIyd CBeTa, TOUeUHbI HCTOYHUK CBeTa, sifiepHas Mo/jieflb aToMma,
HYKJIOHHasi MO/ie/Tb aTOMHOTO si/ipa TIpU pellieHrur Gu3nuecKux 3a/ay;

pacro3HaBaTh (u3nUecKye siBjieHus (Tporecchl) U OOBSICHATL MX HAa OCHOBE 3aKOHOB
3/IeKTPOAVHAMHUKN W KBAaHTOBOM (DM3WKHU: 37IeKTpUUecKasi pOBOJUMOCTh, TeIJIOBOe, CBETOBOE,
XUMUYECKOe, MarHUTHOe J[eWCTBUS TOKa, B3aUMO/IeHiCTBHEe MarHWTOB, 3/eKTPOMarHUTHAast
WH/YKLWS, [AeldCTBHe MarHUTHOTO TIOJSi Ha TIPOBOJHUK C TOKOM U [JBWKYILUNCS 3aps,
3JIEKTPOMAarHUTHbIe KojiebaHus ¥ BOJTHBI, MPSIMOJIMHEHHOe PacIIPOCTpaHeHWe CBeTa, OTPaXKeHHe,
npesioMmieHye, wuHTepdepeHIus, IUGpPaKUWs W TONASpU3al[is CBeTa, /AWUCTIepCUsl CBeTa,
dotoanekrpruueckuii 3¢ dekt (poToaddexT), cBeTOBOE AaB/ieHre, BOSHUKHOBEHHE TUHeNuaToro
CTIeKTpa aToMa BOZIOpPO/ia, eCTeCTBeHHasi U UCKYCCTBeHHasi paJu0aKTUBHOCTH;

OIMUCHIBaTh M3y4YeHHbIe CBOMCTBA BelllecTBa (3/IeKTpUUECKHe, MarHUTHbIe, ONTUUYECKHe,
3JIeKTPUYECKYIO0 TIPOBOAMMOCTb Pa3/IMUHBIX CPeZ) U 3JIeKTPOMarHUTHEIE siBieHusi (TIpOoLiecchl),
UCTIONb3ysl (Gu3NUecKre BeJWUMHBL: JIeKTPUUECKUM 3apsif, CWhja TOKa, 3JIeKTpUYecKoe
HarpsbKeHre, 37IeKTPUUeCKoe COTIPOTUBIIEHHe, Pa3HOCTh MIOTeHLIMAIOB, 3/IeKTPO/IBIKYIIIAs CHIa,
pabora TOKa, MHAYKLKS MarHATHOTO ToJisi, cvia Awmrepa, cuna JIopeHIa, WHAYKTUBHOCTh
KaTyIIIKW, SHEpPrUsi 3JIEKTPUUECKOTO0 M MarHMTHOTO TOJiel, TepUoji M uacToTa KosiebaHui B
KosiebaTesTbHOM KOHTYpe, 3apsi/i U CHjla TOKa B MPOLleCCe TAPMOHUUECKUX 3/IeKTPOMAarHUTHBIX
KosiebaHul, (OKyCHOe pacCTOSIHWe W ONTUYecKass CHWa JIMH3bI, TIPU OMMCAHWM TPaBU/IbHO
TPaKTOBaTh (PU3NUECKUM CMBICTT MCIIOMb3yeMbIX BeJMUMH, UX O0003HaueHUs U eJUHUIIB,
yKa3bIBaTh (OPMY/IbI, CBSI3bIBAIOIIIME JaHHYIO (PU3UUECKYI0 BeJTMUYMHY C APYTUMH BeJTMUMHAMU;

OTMCHIBaTh H3yUeHHble KBAHTOBBIE SIBJIEHUS M TIPOLIECCHI, MCIIO/B3ys (H3UUYecKue
Be/IMYMHBI: CKOPDOCTh 3/IEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHbI M YaCTOTa CBeTa, HEpPrus u
uMnynbC (OTOHA, TEpPHOZ ToJypacraja, dHEPrusi CBS3W aTOMHBIX sifiep, TP OMHCAHUHU
NIPaBU/IbHO TPAKTOBAaTh (PU3UUECKUH CMBIC/I WCIIOMb3yeMbIX BeIMUWH, WX 0003HaueHWs W
eIMHULIbI, yKa3biBaTb (DOPMYJbI, CBSI3bIBalOIUe AaHHYI0 (H3UUECKYH0 BEJUYMHY C JPYTUMU
Be/TMUMHAMU, BBIUMC/IATH 3HaUeHue PU3ndeckoil BeJTMUMHbI;

aHa/IM3UPOBaTh (PU3MUeCKHe TIPOLIeCChl U SIBJIEHUS, UCIIONb3ys (U3MuecKue 3aKOHBI U
NpUHLMMBL:  3aKOH OMa, 3aKOHBbI I10C/IefloBaTe/IbHOTO U Tapasijie/lbHOTO — COeAMHeHUs!
TIPOBOJJHUKOB, 3aKoH [koyns—J/leHlla, 3aKOH 37eKTPOMarHUTHOW WHAYKIUM, 3aKOH
TIPSIMOJIMHEMHOTO PACIIPOCTPaHeHUsl CBeTa, 3aKOHbI OTPa)KeHWsI CBeTa, 3aKOHBI TPeIOMJIeHUS



CBeTa, ypaBHeHHe OHHIUTeMHa [y (OTo3PdeKTa, 3aKOH COXpaHEeHHs 3Hepru, 3aKOH
COXpaHeHUs1 UMIYy/bCa, 3aKOH COXPaHEHWs 3/eKTPUUeCKOro 3apsifia, 3aKOH COXPaHeHUs
MaccoBOr0 4YMC/a, MOCTyaaThl Bopa, 3aKOH paJjMO0aKTUBHOIO pacraja, Mpu 3TOM pa3/uuaTh
CJIOBeCHY10 (hOpPMYJIMPOBKY 3aKOHa, ero mMaTreMaTHueckoe BbIpa)keHWe U YCIO0BUsSI (IpaHMLIbI,
o6s1acTH) MPUMEHUMOCTH;

OTIpe/ieJ/IATh HarpaB/ieHHWe BeKTOpa WHAYKLWW MarHUTHOTO T0Jisi TIPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHiia;

CTPOUTH M OTIUCHIBATh M300pakeHNe, CO3/jaBaeMoe TJIOCKHAM 3epKajioM, TOHKOU JTMH30M;

BBIMOJ/IHAATE JKCIIEPUMEHTHI [0 HWCC/Ie0BAaHUI0 (DHU3UUYECKUX SIBJIEHMM W TIPOI[ECCOB C
UCTOMb30BaHWEM TIPSMBIX W KOCBEHHbIX M3MepeHWil: TIpd 3ToM  (OpMy/IUpOBaTh
npobsiemy/3afiauy W THUIOTe3y y4eOHOro JKCrepuMeHTa, CoOMpaTh yCTAaHOBKY U3
Tipe/lJIo’KeHHOT0 000py/I0BaHusl, TPOBO/IUTE OMBIT U (HOPMYJIUPOBATh BLIBO/bI;

OCYLL[eCTB/ISITh TIPSIMble M KOCBeHHble u3MepeHus (U3UYeCKUX BeMUWH, TIPU 3TOM
BbIOMpATh OMTUMAa/bHBIN CrI0COO W3MepeHHsi M HCTO/b30BaTh W3BECTHble METO[bl OLeHKH
TIOTPEeIITHOCTeN U3MepeHu;

WCC/IeIOBaTh 3aBUCUMOCTH (DM3UUYEeCKUX BeJIMUMH C WCII0/Ib30BaHUEM TIPSIMbIX M3MepeHHI:
TIPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PMUKCHPOBaTh Pe3y/bTaThl MOJTyUYE€HHON 3aBUCHMOCTH
¢u3rueckux BeMWUYMH B BHAe Tabmui U rpaduKoB, [eaThb BBIBOABI T0 pe3y/bTaTaM
WCCIIeIOBaHMS;

cobsroiaTh TipaBWia 0e30mMacHOro TpyZJa TIpH TPOBeIEHWM WCCIeAOBaHUN B paMKax
yuebGHOrOo 3KCriepuMeHTa, ydeOHO-MCCIe0BaTelbCKOW U TIPOEKTHON  JIesITeJTbHOCTH  C
WCTI0/Tb30BaHNEM M3MepUTe/IbHBIX YCTPOMCTB U labopaTopHOTro 000py/0BaHus;

peliaTh pacuéTHble 3aJaud C $IBHO 3aJaHHOW (PU3MUeCKOl MoJenblo, UCIO/b3ysl
¢u3nUeckre 3aKOHBI ¥ TIPUHIIUIBI, HA OCHOBE aHa/M3a yCJIOBUS 3a/laudl BbIOMPATh (GPU3UUECKYIO
MO/Ie/Ib, BBIJENATh (U3NUECKWe BeMUYMHbI W (POPMyJibl, HEOOXOAUMbBbIE [Jisi €€ pelleHus,
TIPOBO/JIUTH PACU€ThI U OLIeHUBaTh PealbHOCTh M0JIyUeHHOI 0 3HaueHus! (pr3nueckoil BeJTMYUHbI;

pelllaTb KayeCTBeHHble 3a/laud: BbICTPAMBAaTh JIOTUUECKH HENPOTHMBOPEUMBYHO LIETIOUKY
pacCy’kKieHul C OTopoil Ha U3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH U (hr3nUecKue siBJIeHus;

WCTIOMb30BaTh TPU  pellleHWd y4eOHBIX 3aZlau  coBpeMeHHble HH(OPMAaLMOHHbIe
TeXHOJIOTUM [Jis TIOMCKa, CTPYKTYPUPOBAHHS, WHTepIpeTaliid W TIpeJCcTaB/ieHus yueOHOU U
HaY4YHO-TIONY/ISIpHOM WH(OpPMAI[UK, TIOTYYeHHOM W3 pa3/IMuHBbIX HCTOYHHUKOB, KPUTHUECKH
aHaJTM3UPOBATH T0yYaeMyr0 HH(OPMAIHIO;

OOBSICHATDH TIPUHLIUITBI IEMCTBUS MAIllH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3/inuaTh
yCJI0BUS UX 0e30T1acHOT0 MCIO/b30BaHMs B TIOBCEJHEBHOM JKH3HMY;

NIPUBO/IUThH TPUMEpPhI BK/IaJla POCCUMCKMX W 3apyOeXKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsiCHEHHe TIPOLIeCCOB OKPY>KalOLL[ero MUpPa, B pa3BUTHE TeXHUKU U TeXHOJIOTUM;

WCTIOMb30BaTh TeopeTHueckue 3HaHUS 10 (U3MKe B TIOBCeJHEBHOW JKU3HU [iJIs
obecrieueHust 6e30MaCHOCTH TP 0OpaIlieH!H C TTpUbopaMy U TEXHUUECKUMU YCTPOUCTBAMH, IS
COXpaHeHUsI 3[J0POBbsI U COOJTFOZIEHHSI HOPM 9KO0JIOTHUeCKOTO TIOBe/IeHHs B OKPY>Karollel cpee;

paboTaTh B rpyTINe C BLIMOJHEHHUEM Pa3/IMYHbIX COLMATbHBIX POJIeH, MJIaHUPOBaTh paboTy
TPYIbI, PAlMOHAIBHO pACIpe/iesiATh 0053aHHOCTH W TUIAHUPOBATh  JIeSITeTbHOCTh B
HeCTaHZAPTHBIX CUTYyalUsX, aZileKBaTHO OL|eHMWBaTh BK/AJ, Ka)K[JOr0 M3 YYaCTHUKOB IDYMIbI B
pellleHHe paccMaTpUBaeMoii 1po6JieMbl.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KosmmuecTBo uacoB JJ/IeKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m Kontponbublie | TIpakTHuyecku
NPOrpaMMBelI Bcero oOpa3oBaTe/bHbIE
paboTbI e paboTbI
pecypchbl
Paspen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
1.1 ®u3KKa U MeTO/ibl HAYUYHOI'O IT03HAHUS 2 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pa3pen 2. MEXAHUKA
2.1 Kunemartuka 5 Bubmaorexa OK
https://m.edsoo.ru/7f41bf72
BubmoTeka IIOK
2.2 fpramika 7 https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.3 3aKOHbI COXpaHeH!sl B MeXaHUKe 6 1 1 hitps://m.edsoo.rw/7f41b72
Wroro no paspeny 18
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOMN 9 1 Bubmoreka IIOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMS Bell|ecTBa. 5 Bbubmuoreka LIOK

@®a30Bble nepexo/bl

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



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

WTtoro no pasgeny

24

Paszpgen 4. 9JIEKTPOJUHAMUMKA

bubmoreka IIOK
4.1 DNeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
40 [TocTOsIHHBIN 3/1€KTPUYECKH TOK. TOKU B 1 bubmoreka LIOK
' pas/IMUHBIX CpeJax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 K/ITACC

Ko/inuecTBo yacos J/IeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne /i KonTtposbsbie | IIpakTHueckue
NpOrpamMMsl Bcero oOpa3oBaTe/bHBIE
padoThI pPadoThI
pecypcsl
Paspen 1. JIEKTPOJUHAMMKA
11 MarnuTHoe 1ose. D1eKTpOMarHuTHas 1 1 3 bubnumoreka LIOK
' UH/YKLS https://m.edsoo.ru/7f41¢97c
Wroro nio pazgeny 11
Pa3pen 2. KOJIEBAHUSA 11 BOJ/IHbBI
21 MexaHuyeckye U 3/1eKTpOMarHuTHbIe 9 1 Bbubmioreka IIOK
' KoJ1e0aHust https://m.edsoo.ru/7f41c97¢c
29 MexaHnueckyre U 3JIeKTPOMarHUTHbIE 5 1 bubmmoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmmoreka IIOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbPHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielanbLHON Teoprn 4 1 bubmoTeka LIOK
OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
Wtoro mno pa3zeny 4
Pa3zpen 4. KBAHTOBAS ®U3UNKA
4.1 OneMeHThbl KBAHTOBOM ONTUKHU 6 Bubmmorexa LIOK

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



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

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

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKH

5.1 OneMeHThbl aCTPOHOMMM U acTpOhH3UKH 7 E:ffg;g::;;gﬁ}; £41c97c
Nroro nio pazgeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE

6.1 Ob6ob011atoiiiee MOBTOPeHKE 4 E:ffg;;fgsigg/}; £41c97c
Wroro nio pa3geny 4
Pe3epBHOe Bpemsi 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68



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

IIOYPOYHOE IVIAHUPOBAHUE

10 K/TACC
KoiunuyecTrBo yacoB JJ/IeKTPOHHBIe
uudpoBbie
Ne i/m | Tema ypoka Kourtposbubie | IIpakTnuyeckue op
Bcero oOpa3oBaTe/IbHbIE
padoThI padoTsI
pecypchl

1 ®du3uKa — Hayka o rnpupoje. Hayunsle 1 bubmuoreka IIOK
MeTOo/bI [T03HaHUSA OKPYXKarolljero Mupa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pU3MKU B pOpMUPOBAHUHA

2 COBPEMEeHHOM CIEa YHOU K(E IT)I/IHLI,)I MHpa, B 1 Bubnmorexa [OK

p . y p Up ’ https://m.edsoo.ru/ff0c33e6
MpaKTUUYeCKOM JesiTe/TbHOCTU JItoler
MexaHUUecKoe IBIDKEHHE.

3 OTHOCUTENIBHOCTL MeXaHUYeCKOIo 1 Bbubmoteka LIOK
nBwkeHus. [lepeMelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsSIMOJIMHEHOe ABWXKeHne 1 Bubmaorexa [IOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpsSIMOTMHENHOoe 1 Bbubmoteka LIOK
[BUKeHue https://m.edsoo.ru/ff0c372e

5 CBobopiHOe TiazieHue. Y CKOpeHHe 1 bubmmoreka LIOK
CcBOOO/IHOTO Ta/IeHus https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHoe nBrkeHue. [IBiKeHHe 1 bubmioreka LIOK
MaTepUasbHOM TOUKU 10 OKPY>KHOCTU https://m.edsoo.ru/ffOc3ada
[IpuHLM oTHOCUTe/IbHOCTU [Manuest.

8 NuepumanbHble cuctembl oTcueTa. [1epBbiii 1 Bubmiorexa LIOK

pH P Hep https://m.edsoo.ru/ff0c3be8
3akoH HbroToHa

9 Macca Tena. Cua. [IpyHLMIT CyTnieprosuLium 1 bubmoreka LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e

cun. Bropoii 3akoH HbtoToHa /151
MaTepuaJbHOU TOUKU

https://m.edsoo.ru/ff0c3be8

10 Tpetunii 3akoH HeloTOHa /11 MaTepyaIbHbIX bubmoteka LIOK
TOUeK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCeMHUpHOro taroreHus. Cuia bubmmoreka LIOK
TsKeCTU. ITepBasg KocMHUueckast CKOPOCThb https://m.edsoo.ru/ff0c3d00
bubmoreka LIOK
12 Cuiia ynpyrocrtu. 3akoH I'yka. Bec Tesna
yHpy y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kospduiment tpenus. Cuna
13 COIPOTUBJ/IEHUA TIPU ABUKEHUU Tejla B Bubmaorexa [IOK
P pua https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJ/IY rase
[TocTynarenbHOe U BpalllaTebHOE
14 JIBIDKeHHe abCOFOTHO TBEP/IOTO Tera. bubmuoreka LIOK
MowmeHT cusbl. [11euo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPOro TeJsia
Nmnynibc MaTepyUanbHOM TOUKU, CUCTEMBbI
15 MaTepuasibHbIX TOYeK. IMITy/ibC CUIBIL. bubnuoreka LIOK
3aKOH COXpaHeHus uMIlybca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEeHHe
Pabora 1 mMolrHoCTh cuiibl. KuHeTHueckast
o bubnuoreka LIOK
16 9Heprusi MaTepuaibHOK TOUKH. Teopema 06
. https://m.edsoo.ru/ff0c4502
M3MeHeHUY KUHeTUUeCKOU SHeprumn
[TorenumanesHas sHeprud. [loTeHaTbHAas
17 SHeprusi yrpyro AegopMupoBaHHOU bubmuoreka IIOK
NpPYKUHbL. [loTeH1[MabHas SHeprys Tesa https://m.edsoo.ru/ff0c461a
BOJIM31 TIOBEPXHOCTH 3eMJIH
18 [ToTreHManbHbIE ¥ HEMOTEeHLMaIbHbIe CUJIBI. bubmioreka LIOK

CBs3b pa6OTbI HeTl0TeHIIWa/IbHBIX CUJI C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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M3MeHeHreM MeXaHUueCcKol SHepruu
CUCTeMbI TeJl. 3aKOH COXpaHeHUs
MeXaHWUYeCKON 3Hepruu

19

JIabopatopHasi pabota «cciemoBaHue
CBSI31 pabOThI CHJTbI C U3MEHEHHEM
MeXaHHUeCKOH SHepruu Tejia Ha IpuMepe
PaCTSDKEHHsT Pe3UHOBOTI'0 XKI'yTa»

20

KonrposbHast paboTa 1o Teme
«Kunemaruka. [JiHaMuka. 3akKOHbI
COXpaHEeHHsI B MeXaHUKe»

Bbubmoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIe M0JI0’KeHUS] MOJIEKYJISIPHO-
KUHEeTU4eCKOU Teopuu. bpoyHoBCKoe
nBwkenue. Iuddysus

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

22

XapakTep JBWKeHUs U B3aUMOJeNCTBUS
yacTul] BelljecTBa. Mo/iesiu CTpOeHusl ra3oB,
JKUAKOCTeN U TBEPABIX Tesl

23

Macca moseky. KonnyecTBo BelrjecTsa.
ITocTosiHHast ABorazipo

24

TernioBoe paBHOBecue. TemriepaTypa U eé
nsMmepenue. Ilkasna Temrepatyp Llenbcus

25

Wpeanbhbiii ra3 B MKT. OcHoBHOe
ypaBHeHne MKT

bubmoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

AbGcosnroTHasi Temriepatypa Kak Mepa
Cpe/iHell KWHeTUYEeCKON SHepruu ABWKeHUsT
MoOJIeKyJl. Y paBHeHHe MeH/ieneeBa-
Knaneripona

bubmmoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH [lanbToHA. ['a30Bble 3aKOHbI

28

JTaboparopHast pabota «/ccienoBaHue



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

3dBUCHUMOCTH MeXY ITdpaMeTpaMH
COCTOSAHMSA pa3peXeHHOro ra3a»

M3ompotiecchl B UeabHOM Ta3e U UX

bubmoreka LIOK

29
rpajuyeckoe npe/iCTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsI s3Heprusi TepMOAMHaMUYECKOU
30 CHUCTEMBI U CIIOCOOBI €€ N3MeHeHHUs. Bbubmioreka IIOK
KosmmuectBo TeryioTel ¥ paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
5Heprusi OHOaTOMHOI'O M/leaJbHOro rasa
bubmmoreka [IOK
31 Byl Teruionepesauu
A PeA https://m.edsoo.ru/ff0c5c36
Y nenpHas TEJIOEMKOCTD BelljeCTBa.
32 KosmnuecTBo TerioTsl Ipu Teruionepeaaue Bubmoreka [IOK
. p peAate. https://m.edsoo.ru/ff0c5¢36
ArabaTHbIH TIporiecc
13 [TepBbIi1 3aKOH TePMOJWHAMUKH U €T0 Bbubmoteka LIOK
TpUMeHeHue K U30IIpoLieccaM https://m.edsoo.ru/ffOc5Sefc
34 Heo6paTuMoCTh MpoL{eccoB B IIPUPO/IE. bubmioreka LIOK
BTopoii 3aKoH TepMoIMHaMUKH https://m.edsoo.ru/ff0c6230
35 [punumn geiicteus u KI1/ TennoBoit bubmoreka IIOK
MallUHBI https://m.edsoo.ru/ff0c600a
36 [uxkn Kapxo u ero KIT/I
37 OKoJoruyeckyre rmpob/eMsl
TeII03HepreTUKN
38 Ob6o01aromuit ypok «MoJieKyJ/isipHast bubnmoreka LIOK
¢u3rka. OCHOBBI TEPMOJVUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTponbHasi paboTa 1o Teme
bubmioreka LIOK
39 «MonekynsipHasi pusvika. OCHOBBI

TePMOAWHAMHKI»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c570e

40 ITapoobpa3oBaHue U KOHZEHCaLUs. bubmuoreka IIOK
HWcriapenuie 1 kumneHue https://m.edsoo.ru/ff0c63b6
41 AGcCosoTHasi U OTHOCUTETbHAS BIaXKHOCTb bubmoteka LIOK
BO3/yxa. HacblileHHbI nap https://m.edsoo.ru/ff0c64d8
TBéppaoe Teso. Kpucrammvueckue v
4 amopHbIe Tesla. AHU30TPOMNUS CBOMCTB bubmmoreka LIOK
KpUCTasoB. JKUKue KpUCTalibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepuasbl
43 [1n1aB/ieHUe U KpUcTaiM3aLys. Y ge/bHas bubmioTeka LIOK
TeruioTa riaBiaeHust. Cyommarivst https://m.edsoo.ru/ff0c6708
bubmmoreka LIOK
44 YpaBHeHMe TeryioBoro OamaHca 4
https://m.edsoo.ru/ff0c6820
45 OneKTpU3aLys Tesl. DJIeKTPUUYeCKUU 3apsif. bubmuoreka LIOK
[Ba BH/Jia 3/1IeKTPUUeCKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKY, IU3/IEKTPUKU U
46 ncf)n I'IAOBO HIfKI/I BaK(l:))H COXpaHeHUus Bubmorexa IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
3J1eKTPUUECKOro 3apsizia
47 BsaumogericTBue 3aps0B. 3akoH KyoHa. bubmoreka IIOK
ToueuHbIi 3/1eKTPUUECKUM 3apsif] https://m.edsoo.ru/ff0c6ce4
Hanpspk€HHOCTB 371eKTpUUYecKoro noss.
48 IIpyHLMI Cyneprno3sULiuu 3/1eKTPUUeCKUX Bubmiorexa [IOK
P UI-I YHEp : i P https://m.edsoo.ru/ff0c6df2
rosied. JIMHWUY HaNpsHKEHHOCTH
49 PaboTa cu 3/1eKTPOCTaTHUeCKOro TOJIs. Bbubmoteka LIOK
[ToreHuman. Pa3HOCTh NTOTEHLIKA/IOB https://m.edsoo.ru/ff0c6f00
[TpoBOHMKM U IU3/IEKTPUKU B
POBOA A P bubmioreka LIOK
50 3/IEKTPOCTaTUUECKOM IT0JIe.
https://m.edsoo.ru/ff0c7018
[wvsnekTpryeckasi MPOHNULIAEMOCTb
51 DJIeKTpOEéMKOCTh. KoH1eHcaTop bubmioreka LIOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
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https://m.edsoo.ru/ff0c7126

52

BHEKTpOéMKOCTb IMJIOCKOT'0 KOHZEeHCAaTOopP4d.
BHEPFI/IH 3dpsA’KEHHOT'0 KOHZAeHCATOPda

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c72c0

53

JIabopatopHasi paboTta "V3mepeHue
371eKTPOEMKOCTH KOHZleHcaTopa"

54

[TpuHLUI eCTBUS U TPUMEeHeHHe
KOH/IeHCaTOPOB, KOITMPOBA/ILHOTO anrapara,
CTPYMHOTO MpUHTepa. D/1eKTpoCTaThyecKas
3ammuTa. 3a3eMJieHHe 3/1eKTPOrpruOopoB

55

ONeKTpUYeCKuM TOK, yCJIOBUS ero
cyectBoBanus. [ToctossHHbI TOK. Curia
ToKa. Harnpsbkenue. ConportuiieHue. 3aKOH
Oma fy1s1 yyacTka Ljernu

56

[MocneoBaTenbHOE, TIAPAJUIeIbHOE,
CMeIlIaHHOe COeJiHeHe TIPOBO/IHUKOB.
JIabopaTopHasi pabora «/3yueHue
CMEILIAHHOTO COe/IMHEHVSI Pe3UCTOPOB»

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTh 37IEKTPUUECKOr0 TOKaA.
3akoH [[xoysns-JleHna

bubmoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /17151 TOJTHOM (3aMKHYTOM)

BHEKTPHHECKOﬁ eriu. KOPOTKOE 3dMbIKdHHeE.

JlaboparopHasi pabota «/3mepenue DC
WCTOYHHMKA TOKA U €r0 BHYTPEHHEro
COTIPOTHBJIEHUSI»

0.5

bubmioreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOoHHasi MPOBOIMMOCTh TBEPABIX
MeTaJIIOB. 3aBUCUMOCTb COTIPOTHBIIEHUS
METaJIIOB OT TeMIepaTyphl.
CBepxnpoBOJUMOCTb



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126

OneKTpUuecKuii TOK B Bakyyme. CBoiiCTBa

60 1
3/IeKTPOHHBIX MTyUKOB
[TonynpoBoAHKKH, X COOCTBEHHas U
61 rpyuMecHas MpoBoAUMOCTb. CBoMCTBa p—n- 1 Bubmaorexa [IOK
P boBoA ) P https://m.edsoo.ru/ff0c84ae
nepexozia. IToynpoBofHUKOBbIE TPUOOPKI
ONeKTPpUYEeCKH TOK B paCcTBOpax 1
62 pacIiiaBax 3/IeKTPOJIUTOB. 1 Bbubmoteka LIOK
OJIEKTPOJIMTUYeCKas JUCCOLaLMs. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
O/NeKTpUYeCcKu! TOK B rasax.
. . bubmmoreka LIOK
63 CamocTosiTe/TbHbIM U HeCaMOCTOSITe/TbHbBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psz. Mosnusg. [1nasma
OnekTpuuecKue MPUOOPHI U YCTPOMCTBA U UX
64 I aKT§IIECKOE I I/II)MEHepHI/Ie B;'I EBI/IJIa 1 Bubmorexa OK
P P 4P https://m.edsoo.ru/ff0c86fc
TeXHUKH 06e30macHOCTH
. bubmioTeka LIOK
65 O600611aroIUi yPoK «D/IeKTPOJUHAMHUKA» 1 hitps:/m.edsoo.r/ff0c88be
66 WToroBast KOHTpPO/IbHasE paboTa 1 Bubmoteka IIOK
/Bcepoccuiickasi poBepoYHasi paboTa https://m.edsoo.ru/ff0c8a8a
67 Pe3epBHbIit ypoK. KoHTposibHasi paboTa 110 1 bubmioreka LIOK
TeMe "DNeKTpoAuHaMUKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIit ypok. O600IIIal0NINi YPOK TI0 1 bubmoreka IIOK
temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
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11 K/ITACC

Ko/muecTBo yacoB JJIEKTPOHHBIe
udpoBbie
Ne i/m | Tema ypoka Kourtposibublie | IIpakTnuyeckue op
Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

[TocTosiHHBIE MarHUTBI U UX

1 B3auMMO/leicTBMe. MarHuTHoe ToJie. BekTop 1 bubmmoreka IIOK
MarHUTHOM UHAYKLWM. JIMHUA MarHUTHOM https://m.edsoo.ru/ff0c9778
VIHIYKL[U
MarHuTHOe 10J1e MPOBOJHUKA C TOKOM.

2 OmneIT OpcTesa. BzaumogeiicTBre 1 Bubmaotexa OK

peTens. A https://m.edsoo.ru/ff0c98fe

TIPOBO/THUKOB C TOKOM

3 JlabopaTopHas pabota «/3yueHue 1 1 bubmmoreka LIOK
MAarHuUTHOIO I10/Ig KaTYyILIKKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBrie MAarHUTHOTO T10J1S Ha MPOBOJHUK C

4 tokoM. Cuia Amriepa. JlaboparopHasi 1 1 bubmmoreka LIOK
pabora «VccemoBanue AelCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM»
[elicTBrie MarHWTHOTO T10JI Ha

5 BUX 10CA 3apspKeHHYro yactuly. Cusa 1 Bubmiorexa OK
ABIYILY P Y - https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cusel JIopeHija
OJleKTpoMarHuTHast UHAYKLus. [1oTok

6 BeKTOpa MarHUTHOM UHAYKLuU. 3/1C 1
VHAYKLUWW. 3aKOH 3/IeKTPOMarHUTHOU
vHAyKOouu Papajes

7 JlaboparopHas paboTta «l/ccienoBaHue 1 1 bubmmoreka IIOK

AB/IeHUA BHEKTPOMaFHI/ITHOf/’I WHAYKLIHUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

VIHAYKTUBHOCTB. fIB/IeHUe CaMOUHAYKLIWH.
O C caMOMHAYKIMHA. DHEPTUsi MAarHUTHOTO
T10J151 KaTYLIKU C TOKOM. DJIEKTPOMarHUTHOe
nosie

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

TexHUUeCKre yCTPOKCTBA M UX
TIpUMeHeHYe: TIOCTOSTHHbIe MarHUTHI,
3/1eKTPOMAarHuThl, 3/1eKTPO/|BUTraTe/Ib,
YCKOPUTE/H 3/1eMeHTapHbIX YaCTHLI,
VH/IYKLJMOHHas [1eYb

10

O6o01aro1ui ypoK «MarHuTHOe ToJie.
OD/IeKTpOMarHuTHast HHAYKILHsD»

bubmmoreka IIOK
https://m.edsoo.ru/ff0cab82

11

KoHntposbHast paboTa no Teme «MarHuTHOe
riosie. JNIeKTPOMarHUTHast UHAYKLIAS»

bubmoTeka LIOK
https://m.edsoo.ru/ff0cad58

12

CB00o/iHBIE MEXaHUUECKHe KojiebaHwUsl.
C'apmoHnueckue KosnebaHus. Y paBHeHNe
rapMOHHYeCcKUx Kojiebanuii. [IpeBpaiijeHne
SHepruv

bubmioTeka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTta «ccienoBaHue
3aBHCUMOCTH TIePUO/Ia MaJIbIX KoJiebaHuit
rpy3a Ha HUTHU OT JIJTAHBI HUTH U MacChl
rpy3a»

14

KonebatenbHblit KOHTYP. CBOOOIHBIE
3/IEKTPOMarHUTHbIE Kojie0aHuUs B UfieaTbHOM
KoJiebaTe/TbHOM KOHTYpe. AHAIOTHSI MEXY
MeXaHUYeCKUMHM U 37IeKTPOMAarHUTHBIMU
Kosie0aHUAMU

bubmioTeka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmysna TomcoHa. 3aKOH COXpaHeHHsI
SHepryu B U/iea/ibHOM KoJsiebaTeslbHOM

bubmioTeka LIOK
https://m.edsoo.ru/ff0cb9c4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0ca600

KOHTYype

HpeACTaBJ'IeHI/Ie 0 34aTyXaromux KOJIe0aHUSAX.
BLIHY)KAQHHBIE‘ MeXaHUYeCcKHUe Koje0aHus.

bubmmoreka IIOK

16
Pe3onaHc. BeiHyX/leHHbIe https://m.edsoo.ru/ff0cbb86
3/IeKTPOMarHuTHbIe Kosie0aHUs
[TepemeHHbIM TOK. CHHYCOUAA/TBHBIN
17 repeMeHHbIN TOK. MOIHOCTb NTepeMeHHOT 0 Bbubmoreka LIOK
TOKa. AMIUIUTYJHOe U ZIeUCTBYIOLLee https://m.edsoo.ru/ff0cbd34
3HaueHWe CUJ/Ibl TOKA U HallpSDKeHUs
18 Tpancdopmarop. [IpousBojcTBO, epesaua
Y oTpebieHre 3/1eKTPHUUeCKOi SHepTrun
YCTpOUICTBO 1 MpaKTUUeCKoe MpruMeHeHue
bubmioTeka LIOK
19 3/1IeKTPUUECKOr 0 3BOHKA, reHepaTopa
. https://m.edsoo.ru/ff0cc324
TepeMeHHOr0 TOKa, JIMHUM 3JIeKTporepeaau
OKOJIOTUUeCKUe PUCKU MPU ITPOU3BO/CTBE
20 371eKTpo3Hepruun. KysbTypa ucro/ibp30BaHus
3/1eKTPO3HEPryy B TTOBCEIHEBHOM >KU3HU
MexaHnuecKue BOJIHBI, YC/TOBUS
71 pacnipoctpaHenust. [lepuog. CKkopocTb bubmmoreka IIOK
pacrnpocTpaHeHus U [/IvHa BOJIHBL. https://m.edsoo.ru/ff0cca54
[TonepeuHble ¥ PO/OJIbHBIE BOJIHbI
o 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. bubmmoreka IIOK
BricoTa ToHa. Tem6p 3ByKa https://m.edsoo.ru/ff0cccOc
73 O/eKTpOMarHuTHbIe BOJIHBI, UX CBOMCTBA U Bubnuoreka IIOK
cKopocTs. IlIKana 3/1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHLMIIBI paJyOCBS3U U TeJIeBUIEHUS.
PasButue cpezcTB cBsi3u. Pajgyonokanus
25 KontposbHas pabora «KonebaHust 1 BOTHbBI» bubmmoreka LIOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0cc6f8

I[psiMoMHEHOEe pacTpoCTpaHeHue CBeTa B

26 OJHOpPOZIHOM cpefie. ToueuHbIi HCTOUHHK Bubmiorexa [JOK
AHOPOA PeAe. https://m.edsoo.ru/ff0cd350
cBeta. JIyy cBeta
OTtpakeHue cBeTa. 3aKOHbI OTpakKeHUs
27 ceeta. [TocTpoeHue n300pa>keHNi B Bubmiorexa [JOK
) P P https://m.edsoo.ru/ff0cd4e0
TIIJIOCKOM 3epKare
IIpenomiienve ceeta. [TosiHOe BHyTpeHHee
28 oTpaxeHue. [IpefieIbHBIN yro/ MOHOTO Bubmorexa [JOK
P - PeA y https://m.edsoo.ru/ff0cd7{6
BHYTPEHHEI0 OTpa’kKeHHsI
59 JlabopaTopHast pabota «/3mepeHue Bbubmoteka LIOK
roKasareJsis IpejioMJIeHUs CTeK/a» https://m.edsoo.ru/ff0cd67a
JIun3el. [TocTpoeHue M300paykeHUH B JIHH3E.
30 dopmy/ia TOHKOM JIMH3bI. YBe/lnyeHue Bubmiorexa OK
MY ' https://m.edsoo.ru/ffOcdd1e
JIUH3BI
31 JlaboparopHas paboTta «l/ccienoBaHue
CBOMCTB M300payKeHUH B JIMH3AX»
Hucnepcust cBeta. C/I0XKHBINA COCTaB 6€710T0
32 ceeTta. L|BeT. JTabopaTopHasi paboTa
«HabntoeHre AXCIIEPCUM CBETa»
33 Wutepdepentys cBeta. Audpakiys cBeTa. Bbubmioreka IIOK
NudpakioHHas peléTka https://m.edsoo.ru/ff0ced22
34 ITonepe4yHOCTH CBETOBBLIX BOJIH. Bubmorteka IIOK
[Tonspusarus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckuie IPUOOPHI U yCTPONCTBA U
yCJIOBUSI UX 0€30T1aCHOTO TIPUMeHeHHsT
36 ['paHuLIbl TPUMEHUMOCTH KlaCCUUeCKOoM bubmioreka 1IOK

MexaHuKU. [TocTynaTsl crieliiagbHOM

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

T€OpHH OTHOCUTE/IbHOCTH

OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

bubmmoreka IIOK

37
3ame/jieHre BpeMeHH! U COKpallleHue JJIUHbI https://m.edsoo.ru/ff0cfa42
OHEeprusi U UMITYJIbC PeIsITUBUCTCKOU
38 yacTtuLbl. CBsA3b MacChl C SHEPrUen u Bubmiorexa OK
Hel- P https://m.edsoo.ru/ff0cfc68
WMITY/TbCOM. DHEePrus MOKOsI
39 KonTtponbHast pabora «OnTrka. OCHOBBI bubnumoreka LIOK
CrieL[MaabHOU TEOPUM OTHOCUTETbHOCTH» https://m.edsoo.ru/ff0cf6f0
40 ®otoHbl. ®opmyJia [1naHka. SHeprus u bubmmoreka IIOK
UMITyJIbC (GOTOHA https://m.edsoo.rw/ff0cfe16
41 OTKpbITHE U UCC/iegoBaHue (hoTo3(PdeKTa. bubmmoreka IIOK
Omeitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akoHbI (hoTO3(PeKTa. YpaBHeHUe
42 SﬁHmTegl)Ha qu)lq)CI)OTOB(l)CI;eKTa «KpacHas Bubmorexa LOK
A P AP https://m.edsoo.ru/ff0d015e
rpaHuLia» potosddekTa
43 Haenenue ceeta. Omeite I1. H. JlebeneBa. Bubmoreka IIOK
XHMHUUeCKoe JIeHiCTBUe CBeTa https://m.edsoo.ru/ff0d04a6
TexHUUeCcKre yCTPONCTBA U MPaKTUUeCKOoe
44 rpuMeHeHue: (OTO3/1eMeHT, (POTOAATUHK,
co/iHeuHast OaTapesi, CBeTO/INO
45 Perienue 3az1au 1o TeMe «371eMeHThI bubmumoreka LIOK
KBaHTOBOM OTTHUKUW» https://m.edsoo.ru/ff0d0302
Mogens aToMa TomMcoHa. OnbIThI
46 Pesepdopja nmo paccesiHUIO O-uacTy Bubmiorexa IOK
POOPA P H- https://m.edsoo.ru/ff0d091a
[InanerapHasi Mogenb aToMa
bubmmoreka IIOK
47 ITocrynatel bopa 1

https://m.edsoo.ru/ff0dOafa
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48

V3nyyeHue u norsoieHre GOTOHOB NpU
riepexo/ie aToMa C O/[HOT'O YPOBHSI SHepTruu
Ha Aipyroi. Buzibl crieKTpoB

bubmmoreka IIOK
https://m.edsoo.ru/ff0dOafa

49

BosHoBbIe cBoiicTBa yacTull. BosHel e
Bbpoiins. KopryckyasipHO-BO/THOBOM
nyanu3m. CIIOHTaHHOE U BBIHYKIEHHOe
y3/yueHue

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaZIMOaKTUBHOCTH. OTBITHI
Pe3sepcdop/a 1o ompe/esieHUI0 COCTaBa
PaIMO0AKTUBHOTO WU3/TyUeHHUs

Bbubmioreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, beta-, raMMa-u3TydeHusl.
BnvsiHve paZinoaKTUBHOCTH Ha >KUBBIE
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA. 30TOIEI.
Anbda-pacnazi. SneKTpOHHBINA U
MO3UTPOHHBIN OeTa-pacnaz. ["amma-
W3/y4yeHre

bubmioTeka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3Y HYKJ/IOHOB B s/ipe. AnepHble
peakiuu. SnepHblid peakTop. [IpobieMsl,
MepPCIeKTUBBI, 3KOJIOTUYECKHe aCIIeKThI
s1IePHOU SHepreTUKU

bubmioTeka LIOK
https://m.edsoo.ru/ff0d1356

54

JJieMeHTapHble YacTuLbl. OTKpbITHE
no3uTpoHa. MeTozbl HabJrojeHus U
PeryucTpaLyy 371eMeHTapHbIX YaCTHULI.
Kpyrnbiii cton «@yHameHTaIbHbIe
B3auMOieNcTBUA. EAMHCTBO (hr3nuecKou
KapTUHbI MHApa»

bubmioTeka LIOK
https://m.edsoo.ru/ff0d0e38

55

JTanbl pa3BUTHUS acTpOHOMUU. [IprknagHoe



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa

Y MMUPOBO33peHUeCcKoe 3HaueHue
acTpoHoMuu. Buj 3Bé31HOTO Heba.
Co3Be3us, IpKUe 3BE3/1bl, TI/IaHeThI, UX
BUMMOe ABMKeHue. CoHeuHasi CHCTeMa

56

CounHije. ConmHeuHasi akTUBHOCTb. VICTOUHMK
sHepruu CoJiHLIa U 3BE3]

57

3B&3/1bI, UX OCHOBHbBIE XapaKTePUCTHKH.
3B&3/1bI [IaBHOM MOC/IE/[0BATE/ILHOCTH.
BHyTpeHHee cTpoeHue 3Bé371. CoBpeMeHHbIe
TIpe/ICTaB/IeHNs O TIPOUCXOXKIEHUU U
sBomoLuu CoJTHIIA U 3BE3]

58

Mneunsiii [Tyts — Hama ["anaktyka.
[Tonoxxenuve u gerwxeHue CoJHLa B
I'anakTtuke. ['asakTuKy. YEpHBIE AbIPHI B
siipax raaakTUK

59

Bcenennasi. Pazberanue ranaktuk. Teopus
bospioro B3peiBa. PesiMkToBOe UsnyueHue.
MertaranakTuka

60

HepetéHubie pobieMbl aCTPOHOMHUH

61

KonTtposnbHast paboTta «D1eMeHTbI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o61maroiiuii ypok. Ponb pusuky u
aCTPOHOMHH B SKOHOMHUYECKOH,
TeXHOJIOTUUeCKOM, COI[MaIbHOM U 3TUUeCKOM
cdepax [eAaTe/lbHOCTH UesioBeKa

63

O6o61aroruii ypok. Posb 1 MecTo pusmku
1 aCTPOHOMUH B COBPEMEHHOM Hay4YHOM
KapTHHe MHpa




O6o6mmaroiiuit ypok. Ponb pusmueckoit

64 Teopry B (JOPMHPOBaHUY TIPe/[CTaBIEHUN O 1
(bu3nueckoi KapTuHe MUpa
O6o011aron il ypok. MecTo hu3nuecKou
65 KapTHUHBI MUPa B 00IIIeM Psily COBPEMEHHBIX 1
eCcTeCTBeHHO-HayUHbIX Tpe/[CTaB/IeHUM 0
niprpoze
66 Pe3epBHbIii ypok. IToroBast KOHTpOJIbHas 1
pabota
67 Pe3epBHbIi1 ypok. OnTrka. OCHOBBI 1
CrieL{MajbHOW TeOPUH OTHOCHUTE/IEHOCTH
68 Pe3epHbiii ypok. KBaHToBasi ¢pu3suka. 1 bubmmoreka LIOK
OneMeHTbl aCTPOHOMUU U acTPOU3UKU https://m.edsoo.ru/ff0d1784
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/IMNYECKOE OBECIIEYHEHMWE OBPA30BATEJ/IBHOI'O
ITPOLIECCA OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /11 YHEHUKA

» dusuika, 10 knacc/ Mskuiues I'.51., Byxosues B.b., Corckuit H.H. nog penakiueit
[Mapdentbepoii H.A., AkiioHepHoe o01ecTBo «M3matenbctBo «IIpocBeleHues.
» ®usuka, 11 knacc/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. nog pegakuuen

IMTapdentreBoit H.A., AkuyoHepHoe ob1iecTBo «VM3aarenscTBo «IIpocBerenue».

METOJUYECKHWE MATEPHUAJIBI /11 YUUTEJIA

» ®msuka. 10 knacc. ba3oblil ypoBeHb. MeTouueckoe nocobue K yuebHuky I'. 5.
MsikuiieBa, M. A. [TetpoBoii /B. B. Kyapsisues, M. A. ITetposa. - M.: IIpocBelenue,
2023.- 257c.

» ®u3mka. 11 knacc. ba3oBbiii ypoBeHb. MeToanueckoe 1mocobue K yueOHuky I'. 5.
Msxkuinesa, M. A. Ilerposoui /B. B. Kyapssues, M. A. [lerposa. - M.: Ilpocselnenue,
2023.-321c.

» ®u3uka. 3agauHuk. 10-11 knacc: mocobue ajist 061jeobpa3oBaTe/ibHBIX yupexkaeHuit/ A.I1.

PeimMkeBuu. - M.: TIpocBemienue, 2023. - 192c.

DN ®POBBIE OBPASOBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

Poccuiickas anekTpoHHas 1mkoJa, https://resh.edu.ru

bubmoreka LIOK, https://urok.apkpro.ru/



https://resh.edu.ru/

