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[TIOACHUTEJIbHAS 3AITUCKA

[TporpamMMa 110 (u3vKe 0a30BOr0 YpOBHS Ha ypOBHe cpefiHero o0imero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIO)KEHWM W TpeOOBaHWU K pe3y/bTaTaM OCBOEHHSI OCHOBHOM
obOpa3oBaTe/ibHOM mMporpammbl, TmpeAcTtaBieHHbIXx B ®PI'OC COO, a Takke C yuéToMm
¢denepanbHOM paboyedl TPOrpaMMbl BOCIHUTAHWSI W KOHLIEMWM TIPeNofaBaHus y4eOHOro
npeamera «®u3nka» B obOpa3oBaTenbHbIX —oOpraHu3alusx —Poccutbickoit  depeparum,
peasM3yIolMX 0CHOBHBIE 0Opa3oBaTesbHbIe ITPOrPaMMBbI.

CogepkaHuve mporpaMmbl 10 (pM3MKe HarpaB/ieHO Ha (OpPMHpOBaHME eCcTeCTBEHHO-
Hay4YHOU KapTHHBI Mupa obyuatomyxcs 10-11 kmaccoB ripu o0yueHun ux ¢usvke Ha 6a30BoM
YPOBHE Ha OCHOBE CUCTEMHO-ZesSTe/IbHOCTHOT0 Tofxoa. [Iporpamma no ¢usurke cOOTBETCTBYET
tpeboBanusiM ®I'OC COO K MIaHUPYEMbIM JINYHOCTHBIM, TIPeMETHbIM W MeTarpeMeTHbIM
pe3ysibTataM OOyueHMsl, a TaKKe YUYMThIBaeT He0OXOJUMOCTb peanr3alid MeKIpPeIMEeTHBIX
cBsizel (M3UMKM C eCcTeCTBeHHO-HAayYHbIMH YueOHbIMM TpefMeTaMHU. B Hell ompejenstoTcs
OCHOBHBIE 1]e/ld U3ydyeHUsi (U3UKK Ha YPOBHe CpeAHero o0iiero obpa3oBaHUs, IJIaHUPYyeMble
pe3y/bTaTbl OCBOEHUsI Kypca (PU3MKW: JIMYHOCTHBIE, MeTaripeJMeTHble, TMpeAMeTHble (Ha
6a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

e [JIaHMpYyeMble pe3y/bTaThl OCBOEHUs Kypca (u3uKy Ha 0a30BOM ypOBHe, B TOM UuC/ie

rpeZIMeTHbIe Pe3y/IbTaThl TI0 To/jaM 00yJYeHus;

e cojepkaHue yuebHoro ripegmera «Pu3rKa» 1o rogam obyueHus..

du3rKa Kak Hayka 0 Haubosiee 00IIMX 3aKOHAX MPUPOABI, BLICTYIIAsi B KaUeCTBe y4eOHOro
rpeZiMeTa B IIKOJIe, BHOCHT CYII|eCTBEHHBIM BK/aJ| B CHCTEMY 3HaHHI 00 OKDY’KarolljeM MHpe.
[IIkonbHBI Kypc (GU3MKKM — crcTeMOOOpa3yroluii [jii  ecTeCTBeHHO-HayUHBbIX y4eOHbBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JieXKaT B OCHOBe TPOL[eCCOB U SIBJIEHUH, U3ydaeMbIX
xumuel, buosoruei, ¢usnueckoil reorpadueil U actpoHomueill. Vcrosnb3oBaHHe U aKTUBHOE
rpyMeHeHWe (QU3NUeCKUX 3HAHWW OrpefiesisieT XapakTep | pa3BUTHE Pa3HOOOpa3HbIX
TeXHOJOTUM B cdepe 5HepPreTWKH, TPAHCIIOPTa, OCBOEHUS] KOCMOCA, TMOMY4YeHHsI HOBBIX
MaTepuasIoB C 3a/laHHbIMK CBOMCTBaMU U Apyrux. Vi3yueHue pU3MKyU BHOCUT OCHOBHOM BKJIaZi B
(hopMUpOBaHUe eCcTeCTBeHHO-HAaYYHOM KapTHHBI MUpa 00yuaroiuxcs, B popMrUpoBaHUe yMeHUH
MIPYMEHSATh Hay4YHbIM MeTO/| TI03HAHHSI TIPH BLIITOJTHEHUN UMH yueOHBIX UCC/IeJOBaHUM.

B ocHOBY Kypca ¢hu3uKu /11 YPOBHSI CpejHero o6iiero o6pa3oBaHust MOJIOXKeH Psif, UzeH,
KOTODbIe MO’KHO PaCCMaTPHBaTh KaK MPUHLIUIIBI €r0 MIOCTPOeHUsI.

Hyes nemocrHocTH. B COOTBETCTBUM C Hel KYPC SIBJISIETCS JIOTUUECKH 3aBepIIéHHBIM, OH
COJIeP’KUT MaTepuas M3 BceX pa3ziesioB (hM3UKH, BK/IHOUAeT KakK BOIPOCHI KIaCCUUeCKOM, Tak U
COBpeMeHHOU (PH3UKHU.

Hyes rerepamizarun. B cCOOTBETCTBUM C HeMl MaTepurasn Kypca (Gu3uku o6belMHEH BOKPYT
¢usnyeckux Teopuil. Beaymum B Kypce sBiasieTcss (GOpMHpPOBaHMe TIpe/CTaBlIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepyH, BelllecTBe U ToJie.

Hpes rymanurapusaguy. E€ peanvsauys npejrosaraeT WCHoO/Ab30BaHWe T'YMaHUTapHOIO
roTeHIMana GU3NYeCcKOi HayKu, OCMbIC/IEHUE CBSI3U pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIeCcTBa,
a TakKe C MUPOBO33peHUYeCKUMH, HDaBCTBEeHHBIMU U 9KOJIOTHYeCKUMHU TIpobieMaMu.

HUpes npukiagHod HanpasiaeHHoctd. Kypc ¢uW3vKd mpejrnosiaraeT 3HaKOMCTBO €
IIMPOKUM KPYTOM TeXHUYEeCKUX MU TEeXHOJIOTUUeCKUX TPUIOXKEHUHW W3YUYeHHBIX TeOopuid H
3aKOHOB.



Hges sxosorusalpy peanvisyeTcsl TI0CPEJCTBOM BBeJieHHSI 3/IEMEHTOB COJeprKaHusl,
TIOCBSIIEHHBIX JKOJIOTMUECKUM Tpo0bjieMaM COBPEMEHHOCTH, KOTOpbIe CBSI3aHbl C pa3BUTHEM
TeXHUKH U TeXHOJIOTUH, a TaKKe 00CyXieHust TTpo6JieM paliOHaIbHOTO TIPUPO/IOTIO/H30BaHUS U
9K0JIOTHYecKoi 6e30MacHOCTH.

CTep>KHEBBIMU 371eMeHTaMU Kypca (M3MKM Ha YpOBHe cpejHero o0iero obpasoBaHUs
SIBJISIIOTCSL  pu3uueckre Teopud (opMUpOBaHUe TIpeACTaB/leHUA O CTPYKType IOCTPOEeHHUs
¢usnueckoli Teopuu, poM (yHAAMEHTa/JbHBIX 3aKOHOB W TIPUHLUIIOB B COBPEMEHHBIX
Tpe/ICTaB/eHUsIX O MPUPOJe, TPaHULIaX NPUMEHUMOCTH TeOpUH, [/ ONMCAHHUSI eCTeCTBEHHO-
HayuHbIX SIBJIEHUH U MIPOL[eCCOB).

CucTeMHO-/ieSITe/TIbHOCTHBIN TIOJXO0/, B Kypce (U3MKU pea3yeTcs Mpekze BCero 3a CUér
OpraHM3aLUM KCIIePUMEHTATIbHOU [lesiTellbHOCTH oOyuaromuxcsi. [is 6a30Boro ypoBHsI Kypca
(U3MKM — 3TO UCII0/Ib30BaHHE CHCTeMbl (PPOHTATbHBIX KPAaTKOBPEMEHHbBIX SKCTIePUMEHTOB U
nabopaTtopHbIX paboT, KOTOpble B IporpaMMme I0 ¢u3MKe 00beAWHEHbI B OOIIMM CITHCOK
y4eHUYeCKUX TpaKTU4YeCKHUX paboT. BrieneHre B yKa3aHHOM IepeuHe j1abopaToOpHBIX pabor,
MPOBOAMMBIX [T KOHTPOJSE U OLIEHKH, OCYILeCTB/SeTCs Y4YaCTHUKaMH 00pa30BaTe/bHOTO
mpoliecca UCX0fs U3 0coOeHHOCTel TIaHMPOBaHUS M OCHalljeHUs1 KabuHeTa ¢usuku. [1pu 3TOoM
obecrieunBaeTcsi OB/aJieHWe OOYYarOIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHblE H3MepeHus,
WCC/IefloBaHUST 3aBUCUMOCTeN (U3MUeCKUX BeJWYMH M TIOCTAaHOBKY OIBITOB IO TIPOBEpKe
TIpe/JI0YKeHHBIX TUIIOTe3.

Bosbllioe BHUMaHUe y/iesisieTCsl pellieHnI0 PaCUETHBIX M KaueCTBeHHBIX 3ajau. [Ipu 3Tom
[l PACUETHBIX 3a/jau TIPUOPUTETOM SIBJISFOTCS 33/laudl C SIBHO 3aJjaHHON (pri3rUYecKOil MOJiesblo,
MO3BOJISIIOIIME TIPUMEHSITh M3yuyeHHble 3aKOHbI M 3aKOHOMEPHOCTHM KakK M3 OJHOro pasjena
KypCa, TaK U UHTETPUPYs 3HaHWSI U3 Pa3HbIX pa3ziesnoB. [/ KaueCTBEHHBIX 3aJjau IPUOPUTETOM
SIBJISIIOTCSL  337laHUsl Ha OObsICHeHHe TIpoTeKaHWs (U3WYeCKHUX SIB€HWHA W TIPOLIeCCOB B
OKpY>Karollleld >KU3HHW, TpeOyromire BbIOOpPAa (U3UUECKOW MOJENu AJisi CUTYal[ud TPaKTHKO-
OpPMEHTHPOBAaHHOI'O XapakKTepa.

B coorBerctBuuM c TpeboBanusmu PI'OC COO K MarepHasbHO-TEXHUUECKOMY
obecrieueHnto yueOGHOro Tmiporjecca 06a30BbIli ypoBeHb Kypca (M3MKM Ha yDPOBHE CpeIHEero
ob1jero obpa3oBaHus /I0/DKEH M3yuaTbCsl B YCJIOBUSIX TIPeAMETHOr0 KabuHeTa (M3MKH WK B
YC/IOBUSIX MHTErPUPOBAHHOTO KabWHeTa MpeJMeTOB eCTeCTBEHHO-HAYYHOro IMk/ia. B kabuHere
(U3MKM JO/DKHO OBITE HE0OXO0JUMOe JTabopaTopHOe 000PYAOBaHKe [Iisl BBITIOJTHEHUSI YKa3aHHBIX
B TMporpaMMme 10 (U3MKe YyJYeHHUeCKMX TIpPaKTMUecKUx paboT U [[eMOHCTpAaljiOHHOe
obopyzioBaHue.

HemoHCTpaLioHHOe 06opyoBaHue (OpPMUDPYeTCs B COOTBETCTBUM C TIPUHLIMIIOM
MHUHUMa/bHOM J0CTaTOUHOCTH U obecrieunBaeT MOCTAHOBKY TepeurCc/IeHHBbIX B Mporpamme 1o
¢u3MKe KIFOUeBBIX [eMOHCTpAluid /s WCCAeOBaHUS H3ydyaeMbIX SIBJIEHHH U TIPOLIECCOB,
IMITUPHUYECKUX U (QyHZAMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKHX TTPUMeHeHHH.

JlabopaTopHoe oOopyZiOBaHMe [Jisi yuYeHUUeCKUX IpakTUueckux pabot ¢opmupyercss B
BUJIe TeMaTHUeCKHUX KOMILIEKTOB M obecrieunBaeTcsi B pacuéTe OJHOTO KOMIUIEKTA Ha [[BYX
oOyuvarorruxcs. TemaThyeckve KOMIUIEKTBI J1abopaTOpHOro 00OpYZOBaHHS MAOJDKHBI OBITH
TOCTPOEHbI Ha KOMIUIEKCHOM HWCITIO/Ib30BaHUM aHAJIOTOBBIX U LU(PPOBLIX NPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX M3MEPUTE/TBHBIX CHCTEM B BH/[e LIM(PPOBBIX 1ab0paTOpHi.

OCHOBHBIMHU Lie/IIMU U3yueHUst GU3UKU B 0011{eM 00pa30BaHUU SBJISIOTCS:

e (¢opMHpOBaHHEe HHTepeca U CTpeMJeHHs O00yuaroluxcsi K HayuHOMY M3Y4YeHHIO

TIPUPO/Ibl, pa3BUTHE UX MHTE/UIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTeH;



pa3BuTHe TIpe/ICTaBleHU O HayyHOM MeToZie Ti03HaHUsT U (opMHUpOBaHUe
MCCJIe/IOBaTeIbCKOT0 OTHOLLEHUSI K OKPY>KAIOIIUM SIBJIEHUSIM;

(hopMUpOBaHMe HAYYHOTO MHUPOBO33DeHHsl KaK pe3ysibTaTa W3yueHHUs OCHOB CTPOEHHSsI
MaTtepuu U ¢hyHIaMeHTa/IbHbIX 3aKOHOB (PU3UKY;

(dhopMupoBaHre YMeHUH 00bSICHATD SIBJIEHHUS C UCITOb30BaHUEM (PU3HNUeCKUX 3HaHUN U
HayYHBIX JI0Ka3aTe/bCTB;

(hopmupoBaHMe Tpe/iCTaB/IeHU O PO/ (PU3KKU [1JI1 pa3BUTHUSL APYTMX eCTeCTBEeHHBIX
HayK, TeXHUKU U TEXHOJIOTHH.

HoctxeHne 3THX Lened oOecrieunMBaeTcsl pellleHWeM C/AeAYIOMIMX 3ajau B TIpoLjecce
n3yueHUs Kypca GU3UKU Ha ypOBHe cpefHero obiriero o6pa3oBaHus:

nprobpeTeHre CUCTeMbl 3HaHUM 00 00ImMX (Pr3NUeCcKHUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsiX, BK/II0Uasi MeXaHUKY, MOJIEKY/ISIPHYIO (PU3HKY, 3/1eKTPOIMHAMUKY, KBaHTOBYIO
(13UKy U 371eMeHTbI acTpOhU3UKY;

¢opMupoBaHWe yMeHMH TIpUMEHSATb TeOopeTUYecKWe 3HaHusl [/ OObSICHEeHus
(u3nyeckUx SBIeHUWM B MPUPOZe M [/ TMPUHATHS IPAaKTUYECKUX PpeLIeHud B
TOBCeJHEBHOM >KH3HHU;

OCBOeHHE CITOCOOOB peIlleHUs] Pa3/MuUHBIX 3alau C SIBHO 3a/laHHOM (hu3HuecKou
MOJIe/Ibl0, 3aJjau, TI0/jpa3yMeBaloLUX CaMOCTOSTe/lbHOe CO3/jaHue (hr3rueckon
MOJieNy, afileKBaTHOM YC/IOBUSM 3a/laul;

MOHMMaHue (QU3MUeCKUX OCHOB W TIPUHLUIIOB JIeMCTBUSI TeXHUYECKHUX YCTPOWUCTB U
TeXHOJIOTUYeCKHX MPOLIeCCOB, UX BJIMSHUS Ha OKPY)KatoILlyI0 Cpesy;

OBJIa/leHe MeTOJaMU CaMOCTOSITe/IbHOIO TJIAaHUPOBAHHWSI U TIPOBe/leHus1 (pr3ruecKux
5KCMIepUMEHTOB, aHa/lu3a M UHTepopeTaliyd  MH(OpMaLuM,  OIpeJeeHust
[I0OCTOBEPHOCTH I10Jy4YeHHOI' 0 pe3y/ibTara;

CO3/JjaHue yCJIOBUM I Pa3BUTUSI YMEHUU MMPOEKTHO-UCC/Ie/10BaTe/IbCKOW, TBOPUECKOU
JiesiTeTbHOCTH.

Ha u3yuyenue ¢u3uku (0a30Bblii ypOBeHb) Ha YpPOBHe CpefiHero o0ijero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 knacce — 68 yaco (2 uaca B Heflet0), B 11 knacce — 68 vacoB (2
yaca B HeJIeJii0).

I[pesnaraemslii B mporpamMme 1o ¢pusMke repeueHb 1a00PaTOPHBIX U MPAKTUYECKUX PaboT
SIBJISIETCSI PEKOMEH/]OBaHHBIM, YUWTe/b [e/laeT BbIOOD MpoBe/eHHs J1abopaToOpHBIX paboT |
OTIBITOB C YUETOM UH/UBUYa/IbHBIX 0COOEHHOCTel 00yJaroLuXCsl.



COAEPXXAHUE OBYUYEHUSA
10 KJIIACC

Pasgien 1. dusnka ¥ MeTOAbI HAyYHOI'O TIO3HAHUA
dusuka — Hayka O npupofie. HayuHble MeTozbl MO3HaHUS OKpy)Karoilero mupa. Posb
JKCTepuMeHTa U TeOpUU B TIpoLiecce MO3HaHUS IPUPO/bl. DKCIIEPUMEHT B (PU3MKe.
MopenvpoBaHue ¢Ghur3nMUecKux siBJIeHUM U TipolieccoB. HayuHble rumnoTte3bl. Pu3nueckue
3aKOHBI U Teopuu. ['paHuLIbl MPUMEHUMOCTH (PH3UUeCKHX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pome 1 Mecto ¢u3MKM B (OPMHUPOBAHMM COBPEMEHHON HayyHON KapTHMHbI MHpa, B
MPaKTUYeCKOH JiesITeJIbHOCTH JIFOZIe.
JlemoHCTparmu
Amnasiorobie 1 UG POBbIe U3MeEpPUTE/IbHbIE TIPUOOPLI, KOMITbIOTEPHbBIE JaTUHUKH.

Pasgen 2. MexaHuka

Tema 1. Krremarrka

Mexanuyeckoe gBwKeHve. OTHOCUTE/NIBHOCTb MeXaHUYeCKoro [JsmkeHus. Cucrema
oTcuérta. Tpaekropus.

[TepemerjeHre, CKOpOCTb (CpefHssI CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpeHHe
MaTepyaibHOW TOYKM, UX MPOEKLUU Ha OCH CUCTeMbl KoopauHaT. CiioykeHue TepeMelleHui 1
CTI0)KeHHe CKOPOCTel.

PaBHOMepHOe M PaBHOYCKOpeHHOe TMpsIMOJIMHeiiHoe ABWkKeHHe. ['padvky 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPeHUSs, IyTH U NepeMellleHrsl MaTepraibHOW TOUKA OT BpeMeHH.

CBobosiHOe TIazieHue. Y CKopeHre CBOOOJHOTO TIa/IeHHs.

KpuBonuHeliHoe [ABwkeHUe. [IBU)KeHHWe MaTepUaJibHOM TOUKU TI0 OKPY)XHOCTH C
MIOCTOSTHHOW 0 MOJY/IK0 CKOPOCTBIO. YTJ/OBasg CKOPOCTb, JIMHeWHasi CKOpocTb. [lepuon u
yacroTa obpaiteHusi. LleHTpocTpeMuTeIbHOE YCKOPeHKe.

TexHuueckre YCTPOMCTBA W TMpaKTAYeCKoe TIpUMeHeHHe: CIUJOMeTp, [BWKeHUe
CHapsi/IOB, LielHble ¥ PeMEHHbIE Iepe/jauM.

JleMoHCTparumu

Mogenb cucTeMbl OTCUETa, WITIOCTPaLUsl KKHeMaTHYeCKUX XapaKTePUCTHK [IBHKEHUS.

[Tpeobpa3oBaHue JBMXEHUH C UCTIO/Ib30BAHHEM TTPOCTHIX MEXaHHU3MOB.

[Tapgenuve Ten B BO3Zyxe U B pa3peXeHHOM MPOCTPAHCTBe.

HabntoeHue BrKeHus1 Tesla, OpOLLIEHHOTO MOJ, YT7I0M K TOPU30HTY Y TOPHU30HTAJIBHO.

V3mepenue yckopeHUst CBOOOIHOTO TafIeHusl.

HarpaBneHnue cKOpOCTH MpU ABWKEHUU MO0 OKPY>KHOCTH.

YYeHuYeCKHi 5KCIIepHMEHT, J1a00paToOpHBIe paboThI

V3yyeHre HEpaBHOMEPHOTI'O JBV)KEHHUS C Le/Ibl0 Orpe/ie/IeH|s MTHOBEHHOW CKOPOCTH.

VccnenoBanne  COOTHOLIEHMS  MeXZAYy — MYTsAMH,  [pPOWJEHHbIMA  TeJOM  3a
MOC/e/loBaTe/IbHble paBHble TPOMEXYTKHM BpEMEHM TMPU PaBHOYCKOPEHHOM [BW)KEHUU C
Havya/IbHOM CKOPOCTBIO, PaBHOU HYJIIO.

V3yyeHure ABMKeHYs 11apYKa B BI3KOM JKUJKOCTH.

V3yueHue ABUKeHUs Tesa, OPOIIIEHHOTO rOPU30HTA/IBHO.

Tema 2. /Juramrika

[TpuHimn otHOCKTenbHOCTU "amuiest. I1epBbiit 3akoH HetoTOHA. VIHeprianbHble CUCTEMBI
oTcuéra.



Macca Ttena. Cwna. IlpuHiun cymneprio3uuyu cuna. Btopoit 3akoH HeloToHa st
MaTepranbHOW TOUKU. TpeTuit 3akoH HbrOTOHA /11 MaTepUabHbIX TOYEK.

3aK0H BCceMUpHOro taroreHusi. Cuia tsokectu. [lepBas KocMuueckast CKOPOCTb.

Cwuna yrnipyrocty. 3akoH I'yka. Bec Tena.

Tpenuie. Buzabl TpeHusi (IOKOS, CKOJIb)KeHUs, kaueHus1). Cuna TpeHus.. Cyxoe TpeHHUe.
Cuna TpeHUs CKOJIbXeHUs U cujia TpeHus nokost. Kosdduiuent Tpenus. Cuia CONpoTUBIEHUS
TIPU IBUKEHUU TeJjla B )XUJKOCTU WJIU rase.

[MTocTymnaTe/nbHOE U BpalllaTe/ibHOe ABM)KeHHe abCOTFOTHO TBEP/OTO Tesia.

MoMeHT CWibl OTHOCUTENBHO OCH BpalleHus. [lneyo cusbl. YC0BUSI paBHOBECHUS
TBEPZOro Tesa.

TexHUuecKre YCTpPOMCTBA M IMpakTUUYeCcKOoe IPUMeHeHHe: IOJIUMIHUKY, [BIDKeHUe
VICKYCCTBEHHbBIX CITyTHUKOB.

JlemoHCTparmu

fIBneHye MHEpLIMU.

CpaBHeHHe MacC B3aUMO/eUCTBYIOLLUX TeJl.

Bropoii 3akoH HbloTOHa.

N3mepenne cus.

Crio)xeHHe CUJL.

3aBHCUMOCTb CHJIbI YIIPYTOCTH OT AedopMariii.

HesecomocTts. Bec Tena rpy yCKOpeHHOM IOgbEMe U NaJJeHUH.

CpaBHeHMe CUJT TPeHUsI MIOKOSI, KAUeHUS U CKOJIb>KEeHUS.

YcnoBus paBHOBeCHs TBEPZOro Tesa. Bubsl paBHOBeCUs.

YueHnyeckuil IKCrIepHUMEHT, J1a60paToOPHbBIE pAOOThI

V3yueHne aBr>keHUs1 OpycKa 110 HaKJIOHHOM TIJIOCKOCTH.

WccnepoBanue 3aBUCMMOCTH CWJ YIIPYTOCTH, BO3HUKAKOIIUX B MPY)KUHE U PE3UHOBOM
obpasiie, oT UX JedopMaryH.

ViccnepnoBanue yciioBUl paBHOBeCHUs TBEPZOTO Tesla, UMEIOLLero OCh BpallleHuUs.

Tema 3. 3akoHBI COXpaHEeHUA B MEXaHHUKE

WmnyibCc MaTepuanbHOM TOUKU (Tesa), CUCTeMbl MaTeprabHbIX ToueK. VIMITy/bC CU/IbI U
V3MeHeHue UMITyJIbCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe IBM)KeHUe.

Pabora cubl. MOIIHOCTh CHJIBL

KuneTtnueckasi 5Heprusi MatepuanbHON TOUKdA. Teopema 00 W3MeHEHWM KWHETUUYeCKOMH
SHEepruu.

[ToteHuuyanbHas sHeprus. [loTeHLManbHas SHeprus ynpyro Ae(opMUpOBaHHOW MPY>KUHBI.
[MoreH1ManbHast SHEPrys Tesia BOIM3U MOBEPXHOCTUA 3eMJIH.

[MToreHnMambHBIE U HEMOTeHIMabHble CWIbl. CBs3b pabOThI HEMOTEHIWATBHBIX CHIT C
M3MEeHeHHeM MeXaHWUYeCKOW SHePruy CUCTeMBbI Tesl. 3aKOH COXPaHeHUsI MeXaHUYeCKON SHePryu.

Yripyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHUUecKre yCTPOWCTBA M IPAKTUUeCKOe MpHUMeHeHue: BOJOMET, KOMEp, MpY>KUHHbIN
MUCTOJIET, JBUYKEHHE PaKeT.

JleMoHCcTparuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe IBMKeHUe.

[Tepexof MOTeHIMANBLHON SHEPTUY B KUHETUUECKYIO U 00paTHO.

YueHnyeckuit SKCrIepHMEHT, J1a00paToOPHbBIE pAOOThI



V3yueHrie abCOMIOTHO HEYNpPYroro yAapa C TOMOIIbIO ABYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnemoBanrie CBsI3M pabOThI CUJIbI C W3MEHEHHEM MeXaHWUeCKOW 3HepruM Tejla Ha
TIpYMepe PacTsKeHUsT pe3WHOBOT0 JKI'yTa.

Pazgen 3. MonekysnsipHasi pu3MKa ¥ TepMOMHAMUKA

Tema 1. OcHOBBI MO/IEKY/IAPHO-KHHETHIECKOH TeOPHH

OCHOBHBI€ TI0/I0XKeHHsI MOJIeKY/IIPHO-KMHEeTHUeCKOW TeOPUH U UX OMbITHOe 000CHOBaHKe.
bpoyHoBckoe gBwkeHue. [duddy3usi. XapakTep BWKEHUS] UM B3aWMOJENCTBUS UaCTHI]
BellecTBa. Mojie/li CTPOEHMs Ta30B, XMAKOCTeH W TBEPAbIX TeJl U OObICHEHHEe CBOWCTB
BellleCTBA Ha OCHOBe 3TUX Mogeser. Macca u pasmepbl MoseKysn. KomnuecTBo BeljecTsa.
ITocTtositnHasi ABorazpo.

TeruioBoe paBHOBecue. TemniepaTypa U e€é usmepenue. Illkana temneparyp Lenbcus.

Mogenbs npeanbHoro rasa. OCHOBHOe ypaBHEHME MOJIEKY/ISIPHO-KUHETUUeCKOM TeopUu
uzeanbHOrO ras3a. AOCOMIOTHas Temreparypa Kak Mepa CpeiHell KWHeTHUeCKOW HSHepruu
TeIvIoBoro JABwKeHUs 4actul rasa. I[llkama Temnepatryp KesnbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHue MenzeneeBa—Knaneiipona. 3akoH [lanbToHa. M3omporjecckl B HealbHOM rase C
MOCTOSIHHBIM KOJIMUECTBOM BelljecTBa. I'paduueckoe mpe/cTaBieHre U30MPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHUYeCKHe YCTPOUMCTBA U MPaKTUUeCKOe TIpUMeHeHre: TepMOMeTp, OapomeTp.

lemoHCTparmu

OmnbIThl, [OKa3blBaloOIMe [UCKPeTHOe CTpOeHHe BelllecTBa, ¢GoTorpapuu MoJeKy
OpraHUuYecKUX COeJUHEHUM.

OnbITel 110 AU Py3un KUAKOCTeH U ra3oB.

Mogens GPOYHOBCKOTO JBM>KEHUSI.

Mopgensb onbita LlTepHa.

OnbIThI, JOKa3bIBalOLMe CyLL[eCTBOBaHME MEKMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.

Mopesnb, WUTFOCTPUPYIOLLAsk IPUPO/Y [laB/IeHHs ra3a Ha CTeHKHU COCY/Za.

OnbIThI, WUTFOCTPUPYIOLIME YPaBHEHUE COCTOSTHUS W/ealbHOT0 ras3a, U30MpoLiecChl.

YueHnyeckuil IKCrIepHMEHT, J1a00paToOPHbBIE pAOOThI

OmpesienieHde MacChl BO3/JlyXa B K/JaCCHOM KOMHaTe Ha OCHOBe H3MepeHMM 00béma
KOMHAThI, [IaB/IeHusl ¥ TeMriepaTyphl BO3/lyXa B Heill.

VccnenoBanue 3aBUCUMOCTH MeXXy IapaMeTpaMy COCTOSIHUSI Pa3PEXXKeHHOr 0 rasa.

Tema 2. OcHOBBI TEDMOJHHAMUKH

TepmoauHamMuuecKkast cucTemMa. BHYTpeHHsIsE 5Heprusi TepMOJMHaMUYeCKOM CUCTEMbI U
crocoObl eé u3mMeHeHuUs1. KommuecTBo TeryioTel U paboTa. BHyTpeHHSIST SHEPrusi OZJHOATOMHOT'O
W/leabHOr0 ra3a. Bupl Teryionepesauu: TeMa0NPOBOAHOCTb, KOHBEKLMs, U3/TyUeHHe. Y jeNbHast
TeII08MKOCTh BelllecTBa. KoMuecTBoO TeMIOTEI IIPU Terjionepejayve.

[Mousitue 06 agmabaTHoM miporjecce. IlepBblii 3aKOH TepMOAWHAMUKH. IIprMeHeHue
TePBOT0 3aKOHA TePMOJUHAMUKHU K u3ompoiieccaM. ['paduueckast uHTepripeTarysi paboThI rasa.

Bropoti 3akoH TepMoarHaMUKK. HeoOpaTHMOCTE MPOLIeCCOB B TIPUPO/IE.

TerioBble MaHbI. [IpUHLUIIBI AeHCTBUS TETUIOBBIX MalllvH. [Ipeobpa3oBaHust SHEPTUX B
TeM/IOBbIX MallMHax. KosduieHT mosie3Horo AencTBusl TerioBod MammHbel. Lyvkn KapHo u
ero K03((UIMeHT T0JIe3HOT0 AeHCTBUSA. DKOIOTHUeCcKre Tpo0IeMbl TeII09HEePT eTHKH.

TexHUuUecKre YCTPOMCTBA M IpaKTU4YeCKOe TIPUMEHEeHVe: [BHUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOM XOJIOAU/ILHUK, KOHAULIMOHED.



ZlemoHCTparuu

Vi3MeHeHWe BHYTpeHHel SHEpruM Tejia TIPU COBEpIIeHWH pPabOThI: BBIIET TMPOOKU W3
OyTBUIKM TIO[] [€MICTBUEM C)KaTOTO BO3[yxa, HarpeBaHue 3¢dupa B JIaTyHHOUW TpPyOKe MyTEM
TpeHus (BUje0leMOHCTpal[ys).

W3meHeHre BHYTpeHHeM SHepruu (Temreparypbl) Tesa MpH Terjionepezaye.

OmnbIT 110 aArabaTHOMY pacCIIMPeHHI0 BO3ZyXa (OIBIT C BO3/YIIIHBIM OTHUBOM).

Mogeii mapoBo# TypOUHBI, ABUraTe ISl BHYTPEHHEr0 CropaHusi, pEaKTUBHOT'O IBUraTe/Isl.

YyeHHYeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE PaOOThI

V3mepeHue yzenbHOU TerI08MKOCTH.

Tema 3. ArperarHbie COCTOSHHA BELjeCTBA. Pa30Bbie IIEPEXOAbI

[Tapoobpa3oBaHve U KoHZeHcanus. VcmapeHue wu  KureHwe. AOCOMIOTHas U
OTHOCHUTe/IbHAs BJIAXKHOCTb BO3Ayxa. HackliieHHbINM Tlap. YesbHasi TeTuioTa TapooOpa3oBaHusl.
3aBUCHMOCTb TeMIlepaTyphbl KUIeHHUs OT [jaB/eHMUs.

TBépaoe Teno. Kpucraninueckue v aMmop@Hbie Tefla. AHU30TPOIMUSI CBONCTB KPHCTAJ/IOB.

Kupkve kpucramiel. CoBpeMeHHble Marepuasnbl. [lnaBjneHne M KpucTanausauus. Yze/bHas
TeryioTa niasieHus. Cyonumanysi.

YpaBHeHMe TeII0BOro banaHca.
TexHUYeCKWe YCTPOMCTBA W TPAaKTHUECKOe TPUMEHEHHe: TUTPOMETP W TICUXPOMETD,

Ka/IOpUMETD, TeXHOJIOTUH MnosiydyeHus COBPEMEHHbIX MaTepHrasos, B TOM qyuciie
HaHOMaTepHa/IOB, U HAHOTEXHOJIOT'UH.

lemoHCTparmu

CBO¥iCTBa HACKIII|EHHBIX TTAPOB.

KuneHue 1py OHWXKEHHOM /IaBI€HUH.

Crnioco6bl U3MepeHHst BIaXKHOCTH.

HabsmrofieHre HarpeBaHUsI Y MJ1aB/IeHNs] KPUCTA/TIUECKOTO BellleCTBa.
[JeMoHCTpaLys KpUCTaslloB.

YueHnyeckui IKCrIepUMEHT, J1a60paToPHbIE paOOThI

M3mepeHrie OTHOCHTE/TBHOM BJIGKHOCTH BO3/yXa.

Paspnen 4. DnekTpoguHaMUKa

Tema 1. F1ekTpocrarrka

OnexkTpu3alus Tel. OJeKTpuyeckuil 3apsig. /JlBa BuZA 3/1eKTPUUYECKUX —3apsifioB.
[IpoBOAHMKM, IU3/IEKTPUKH U MOIYNIPOBOJAHUKN. 3aKOH COXPAHEHUS 3JIEKTPUUeCKOro 3apsija.

B3aumopeiictBue 3apsiioB. 3akoH KysmoHa. ToueuHbld 3/1eKTpUYeCKUM  3apsi,.
OnekTtpuueckoe 1ione. Harnpsok€HHOCTh 37€KTpUYecKoro Tossi. [IpuHIUI  Cymeprno3uiuu
371eKTpUYeCcKuX noJsied. JINHUY HanpsyKEHHOCTU 3JIEKTPUUeCKOro MOJIs.

PabGota cun asekTpocTtaTHueckoro mosis.  [loreHrnwan. Pa3HOCTH  MOTeHIMANOB.
[TpoBOIHUKY U AU3/IEKTPHUKU B 3JIEKTPOCTAaTUUECKOM TioJie. Jlns/ieKTpruecKasi IPOHULIAaeMOCTb.

OnekTpoémMKocTb. KoHpeHcaTop. O/eKTpOEMKOCThb IIJIOCKOTO KOHJeHcaTtopa. OHeprus
3apsUKeHHOT0 KOH/JeHCaTopa.

TexHuuecKkre yCTPOMCTBA W MpaKTUUeCKOe TPUMEHEeHHe: 371eKTPOCKOM, 37eKTPOMeTp,
3/IeKTpOCTaTHUeCKasi 3all[uTa, 3a3eM/IeHHhe 37eKTPONpuOOpOB, KOH/EHCATOp, KOMMPOBATbHBIN
arirapat, CTPYWHbBINM MPUHTeEP.

ZleMoHCcTparum

Y CTpPOWCTBO Y MPUHLUI AEUCTBUS 37IeKTPOMeTpa.

B3aumojeiicTBre Ha31eKTPU30BaHHbIX Tel.



OneKTpUUecKoe 1ose 3apsyKeHHbIX TeJl.

[TpOBOAHUKY B 3/IEKTPOCTaTUUECKOM TIOJIe.

OnekTpocTaThueckasi 3aljuTa.

[5/1eKTPUKY B 3/1eKTPOCTaTUYECKOM I10JIe.

3aBUCHMOCTb 371eKTPOEMKOCTU IIJIOCKOTO KOHJeHcaTopa OT IJIOL[aAu IIJIaCTHH,
PACCTOSTHUSI MEXKy HUMH U IU3/IeKTPUUYECKOU MPOHMIIaeMOCTH.

OHeprus 3apsHKeHHOTO KOH/IeHcaTopa.

YyeHHYeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE PaOOThI

V3mepeHue 3/1eKTPOEMKOCTH KOH/IeHCcaTopa.

Tema 2. IToCcTOSHHBI 3/1eKTpHIecKHH TOK. TOKH B Da3/IHYHBIX CpeJax

OneKTpUueCKUi TOK. Y CJIOBUS CYIIeCTBOBAHHS 3/IeKTPUUECKOTO TOKa. VICTOUHWKU TOKa.
Cuna Toka. ITocTosTHHBIN TOK.

Hanpsokenve. 3akoH OMa /151 yyacTKa Lieru.

OnekTpuueckoe COTIPOTHUBJIEHHE. Y nenbHoe COTPOTUBJIEHUE BellleCTBa.
[TocnenoBarenbHOe, TIapasie/ibHOe, CMeLllaHHOe COeJUHeHre TIPOBOHUKOB.

Pabota 3nekTprueckoro Toka. 3akoH [xoyssi—J/IeHria. MOIIHOCTD 3/1eKTPUYECKOT0 TOKa.

ONeKTPOABIKYILIas CU/la U BHYTPeHHee COMPOTHB/IEHNe UCTOYHUKA ToKa. 3akoH Oma st
TOTHOM (3aMKHYTOM) 3/71eKTPUYeCcKOoM 1jenu. KopoTkoe 3aMbikaHUe.

OneKTpoHHasi TPOBOAUMOCTb TBEPABIX MeTas/VIOB. 3aBUCHMOCTh COTIPOTHB/IEHUSI METaslJIOB
oT TeMriepatypbl. CBepPXIIPOBOAUMOCTb.

OneKTpUuecKri TOK B BakyyMe. CBOMCTBA 3/1EKTPOHHBIX MTyUYKOB.

[MonynpoBoguuku. CoOCTBeHHass W TpUMeCHas TMPOBOAMMOCTb IOJIyIIPOBOJHUKOB.
CoiicTBa p—n-niepexo/ia. [1osynpoBoAHUKOBEIE TIPUOOPHI.

OneKTpUUeCKMid TOK B pacTBOpax M pacljiaBaxX 3JeKTPOJUTOB. JOJeKTPONIUTHYecKas
Jyccoumanys. JNeKTPOus.

OnekTpuuecKrii TOK B ra3ax. CaMoCTOATeTbHBIM U HeCAMOCTOSITeTbHBIN pa3psi. MoJHuSL.
[Tna3ma.

TexHuueckre YCTPONCTBA W TMpaKTUUeCKoe TpUMeHeHUe: amrepMeTp, BOJIbTMETD,
peocTat, HWCTOYHWKH TOKa, 3JeKTpOHarpeBaTe/bHbie TPHOOPBI, 3/eKTPOOCBETUTE/bHbIE
NpUOOpPBI, TEPMOMETP COMNPOTHBJIEHUS, BaKyyMHBIH [UO0Zl, TEPMUCTOPbI U (POTOPE3UCTOPHI,
TI0JTYTIPOBO/THUKOBBIM [TUO/I, TaTbBaHUKA.

JlemoHCTparmm

V3mepeHue CU/ibl TOKA U HarlpsDKEeHUs.

3aBUCHMOCTh COTIPOTHB/IEHUS I[WIMHAPUUYECKUX TPOBOJHUKOB OT [JIMHBI, TUIOIIAH
TIOTIepeYHOT0 CeueHusl U MaTepHaria.

CMer1aHHOe coeZiMHeHNe MPOBOJHUKOB.

[Mpsimoe u3MepeHHe 37eKTPOABIXKYIel cuibl. KOpoTKoe 3aMblkaHHe rajibBaHUUeCKOIo
3/IeMeHTa U Ol[eHKa BHYTPEeHHETO COTMPOTHB/IEHUSI.

3aBUCHMOCTh COTIPOTHB/IEHUS] META/VIOB OT TEeMIIePaTyphl.

[TpoBOAUMOCTE 3/1€KTPOIUTOB.

VickpoBotii pa3psizi ¥ MPOBOAMMOCTh BO3/yXa.

OHOCTOPOHHSISI IPOBOJUMOCTD AMO/a.

YyeHnyeckui IKCrIepHMEHT, J1a060paTopHbIe paboThI

V3yyeHrie cMeIIaHHOTO COeZIMHEHUsI pe3HCTOPOB.

V3MmepeHue 3/7eKTPOJABIIKYILle CUIbI  UCTOYHMKA TOKA U €ro BHYTPEHHero
COTIPOTHBJIEHUSI.



HabntomeHue 3nekTposin3a.

MeximipegMeTHbIe CBSI3U

N3yuenue kypca ¢usvku 06a3oBoro ypoBHsi B 10 Kjacce OCYIIECTBIISIETCS C YUETOM
cofiepkaTellbHbIX MEXXIIPeJMEeTHbIX CBsi3ell C KypcaMd MaTeMaTUKH, OWOIOoTUH, XUMHH,
reorpaduy U TeXHOJIOTHH.

MexrnpegmeTHple [TOHATHS, CBsi3aHHble C W3yuyeHWeM MeTO/0B HAyuyHOTO T[103HaHUS:
sBJIeHWe, HayuHbIM (akt, rurortesa, (u3nMyeckas BeJWUYMHA, 3aKOH, Teopus, Habmro/eHue,
5KCIepUMEHT, MO/le/TMpOBaHNe, Mo/le/Tb, U3MepeHue.

Maremarrka: pelieHde CUCTeMbl YPaBHEHHH, MMHelHas QYHKIUs, rmapabosa, rurepborna,
ux rpadyKu U CBOUCTBA, TPUTOHOMEeTPUUeCKUe PYHKLIUU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT€eHC,
OCHOBHOE TPUTOHOMETPUUeCKOe TOXKJeCTBO, BEKTOPbI U WX TMPOEKIMM Ha OCH KOOPJAUHAT,
C/I0KeHUe BEeKTOPOB.

bromorus: MmexaHnueckoe JBW)KeHHe B KUBOW Tipupoge, anuddysus, ocmoc, TerioobMeH
JKUBBIX OpraHM3MOB (BU/IbI TeIlioriepe/iauy, TelJIOBOe PaBHOBeCHe), 3/iIeKTpUUeCcKUe sIB/IeHUS B
JKMBOM NIpHpoJe.

XuMmuA: JUCKPeTHOe CTPOeHUe BelllecTBa, CTPOeHHe aTOMOB U MOJIEKY/I, MOJIb BeIlleCTBa,
MOJISIDHasi Macca, TeruioBble CBOMCTBA TBEDABLIX Tes, >KUAKOCTeM W Tas3oB, 37eKTpUuecKue
CBOICTBa MeTaJlJIOB, 3/IEKTPOJIUTHUECKas AUCCOL{MALIUs, TabBaHUKa.

[leorpaghus: BNaXHOCTb BO3lyXa, BeTphbI, bapomMeTp, TEPMOMETD.

TexHosiormA: ipeobpa3oBaHye ABW)KEHUM C UCTIO/Tb30BaHUEM MeXaHU3MOB, YUET TPeHUS B
TeXHUKe, TOJIIWIHKKY, WCIO0/b30BaHWE 3aKOHA COXpaHeHUsl MMITyjibca B TeXHUKe (pakerta,
BOZIOMET W [IpyrWe), [BUTaTe/lb BHYTPEHHErO CropaHus, TMapoBas TypOWHa, OBITOBOM
XOJIOAUNBHUK, KOHJUI[MOHEDP, TeXHOJIOTUU TI0/IyUeHHsI COBpeMeHHBIX MaTepuasioB, B TOM UHCJIe
HaHOMaTepuaJoOB, W  HAHOTEXHOJIOTWMM,  S/IeKTpOCTaTMyecKas  3alluTa,  3a3eMJeHue
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TPUHTEP, 3JeKTpOHarpeBareibHbie TMPUOOPHI,
3/IEKTPOOCBETUTE/TbHBIE PUOOPHI, Ta/IbBAHUKA.

11 KJITACC

Paspnen 4. DnekTpoguHaMUKa

Tema 3. MarruTHOe roj1e. S/1eKTPOMArHUTHAS HHIYKIHA

[TocTosiHHbIE MarHWTHL. B3aWMozeiicTBUe TMOCTOSTHHBIX MarHUTOB. MarHuTHoe ToJe.
BekTop MarHUTHOM MHAYKUMA. [IpyHLMN Cyreprno3vuLii MarHUTHBIX ToJied. JINHUM MarHUTHOU
MHAYyKIYMW. KapTriHa MMHUI MarHUTHOWM MHYKI[WMH TI0J/1S TTOCTOSTHHBIX MarHUTOB.

MarHuTHOe T0J/ie TIPOBOAHMKA C TOKOM. KapTWHa JIMHUW WHAYKLMM MarHUTHOTO TIOJIst
JJIMHHOTO TIPSIMOTO TPOBOJHHKA M 3aMKHYTOrO KOJIBbL[EBOTO MPOBOJHUKA, KATYIIKA C TOKOM.
OmneIT Opcresa. BzaumogeicTBre TPOBOJHUKOB C TOKOM.

Cwuna Amriepa, eé MOAy/b M HarpaB/ieHUe.

Cuna JlopeHlla, eé MOAYyIb U HarpaB/jeHue. [IB>KeHUe 3apsbKeHHOW YacTUllbl B
OJTHOPOJJTHOM MarHUTHOM TioJie. PaboTa cumbl JIopeHria.

SIBneHue 5/1eKTPOMarHMTHOM WHAYKUMWA. [IOTOK BeKTOpa MarHUTHOM WHZAYKLMH.
ONeKTPOABMXKYILasi CH/la UHAYKLMU. 3aKOH 3/IeKTPOMarHUTHON MHAYKIMK Papajes.

BuxpeBoe ssiekTpuueckoe rose. OJeKTPOJBWKYIAs Cuia UHAYKLMU B TIPOBOJHUKE,
JBUWXKYILIEeMCS TTOCTyIaTe/IbHO B OZJHOPOZHOM MarHMTHOM I10JIe.

IIpaBusio JleHua.

WVHyKTUBHOCTG. SIB/IeHUe CaMOMHAYKLUU. DJIeKTPOBUKYILLIask CHUjla CAMOUH/YKLIAH.



OHeprust MarHUTHOTO T0J1s1 KaTYIIKU C TOKOM.

OJIEKTPOMAarHUTHOe TI0JIe.

TexHWuecKre YCTPOMCTBA M IPaKTUYeCKOe TpPUMeHeHue: I[I0CTOSIHHble MarHWThI,
3/7IeKTPOMAarHUTHI, 3JIeKTPO/BUTaTe/lb, YCKOPUTEJIN 3/IeMeHTapHbIX YaCTUL], UHAYKLMOHHAas I1eyb.

ZlemoHCTparuu

OmeIT Opcrea.

OTK/IOHeHMe 3/IeKTPOHHOI'0 ITy4YKa MarHUTHBIM I10/1eM.

JIMHVY MHAYKLMYM MarHUTHOT O T10JISL.

B3aumogeiicTBue [ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HeictBue crnbl JIopeHLla Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 371eKTPOMAarHUTHOW UHAYKLIUU.

ITpaBuno JleHia.

3aBUCHMOCTb 37€KTPOJBWXYILeH CUIbI MHAYKLHMKA OT CKOPOCTH W3MEeHEeHWs] MarHUTHOTO
II0TOKa.

AByieHne caMOMHYKLIUK.

YUeHHYEeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE paOOThI

M3yueHyie MarHUTHOTO 110JI51 KaTYLLIKU C TOKOM.

VccnenoBanue feiicTBUSI MOCTOSITHHOIO MarHWTa Ha paMKy C TOKOM.

WccnenoBanue siBieHUs1 371eKTPOMarHUTHOW MHAYKLIMA.

Pasgen 5. KomebaHus ¥ BOTHBI

Tema 1. MexaHrYecKHe H /1EKTPOMArHUTHEIE KO/Te0aHHT

KonebarenbHast cucrema. CBoOojHble MexaHWUeckue KojebOaHus. ['apMoHUuUecKue
kKonebanus. Ilepuos, uvactora, amrumtyza U dasa KonebGaHwid. [Ipy>KWHHBIA MasiTHUK.
MaremMaThueckuii MasiTHUK. YpaBHeHHe rapMOHHWYecKUx KosebaHui. [IpeBpailjeHue >Hepruu
TIPY TapMOHWUYECKHUX KOTe0aHUsIX.

Konebarenbhbiii KoHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHBIE KOJIeOaHUSI B HU7eaTbHOM
KomebaTelbHOM KOHTYpe. AHa/JOTHUSI MEeXJy MeXaHWUeCKUMH | 3JIeKTPOMAarHUTHBIMU
kosebanusiMu. ®opmyna ToMcoHa. 3aKOH COXpaHeHHs! SHEPruM B H/leaJbHOM KosiebaTeslbHOM
KOHTYpe.

[TpencraBneHre 0 3aTyXawIUX KoyebaHUsX. BbIHYK/eHHbIe MeXaHHUUecKue KoJyiebaHusl.
Pe3oHaHC. BeiHYK/IeHHBIE 3/IEKTPOMAarHUTHbIE KOleOaHusI.

[TepemenHbIii ToK. CHHYCOU/A/IbHBINA TIepeMeHHbI TOK. MOI[HOCTb IepeMeHHOr0 TOKa.
AMIUIMTYHOE U el CTBYIOIIlee 3HaueH!e CUJIbI TOKa U HaTpsDKeHHsl.

Tpancdopmarop. TIpousBoAcTBO, Tepefaua W TOTpebeHWe 3/IeKTPUYECKON SHEPTHH.
JKosoruueckre pUCKA TIpU  TIPOM3BOJCTBE 3/eKTpo3Hepruv. KynbTypa HCIOMb30BaHUS
3J1IeKTPO3HEPTyH B IMOBCEIHEBHOW >KU3HHU.

TexHuyeckde yCTPOWCTBA U TpaKTUUeCKoe TIIPUMeHeHue: 3JIeKTPUUeCKUd 3BOHOK,
reHepaTop MepeMeHHOro TOKa, JIMHWH 3JIeKTporiepe/iay.

JleMoHCcTparuu

VccnenoBanue napaMeTpoB KojebaTe/lbHOW CHCTeMbl (TMPYKUHHBIM WJIM MaTeMaTHueCKUi
MasiTHUK).

HabnroieHue 3aTyxarommx KojiebaHui.

WccnenoBaHre CBOMCTB BBIHYXK/|EHHBIX KOeOaHMIA.

HabnroeHre pe3oHaHca.



CB06o/iHBIE 3/IeKTPOMAarHUTHbIE KOie0aHUs.

OcyuiorpaMmel  (3aBUCMMOCTH  CUJIbl  TOKA W HAamMpsbKeHWs OT BpPeMEeHH) AJisd
3/IeKTPOMAarHUTHBIX KOeOaHuiA.

Pe3oHaHC mpu nocnenoBaTe/lbHOM COeAUHEHUM Pe3KCTOpa, KaTYLIKU WUHAYKTUBHOCTU U
KOH/leHcaTopa.

Mogens MHUM 3/1eKTporiepejaui.

YueHnyeckuit SKCrIepPUMEHT, 1a00pPaTOPHBIE PAOOTHI

VccneoBaHye 3aBUCUMOCTH TIepHO/ia MajbiX KoseOaHui Tpy3a Ha HUTH OT AJIMHBI HUTH U
MaccChl rpysa.

VccnenoBanue TrepeMeHHOrO TOKa B LieMd M3 I[I0C/Ie[0BAaTelbHO COeJVHEHHBIX
KOH/IeHCaTopa, KaTyLIKU U pe3srucTopa.

Tema 2. MexaHrdeckre H 3/1eKTPOMArHUTHEIE BO/THBI

MexaHuyeckue BOJIHBI, YC/I0BUSA pacnpoctpadHenus. [lepuos. CKOpoCTh pacripocTpaHeHus
W JAavHa BosiHbL [lomepeuHble M MpojoJbHble BOMHBL. VHTepdepeHimss U AudpaxLys
MeXaHUUYeCKHX BOJIH.

3ByK. CkopocTh 3ByKa. ['(poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

OJIeKTPOMarHUTHbIE BOJIHBL. Y CJIOBUSI U3/yYeHUs] 3JIeKTPOMAarHWTHBIX BO/H. B3avMHas
opveHTalus BekTopoB E, B, V B 3nekTtpomarHutHOU BosHe. CBOMCTBA 371€KTPOMAarHUTHBIX
BOJIH: OTpa)kKeHWe, TpesioMJieHWe, mMonspusalys, Audpakius, uHTepdepeHus. CKOpoOCTb
371eKTPOMAarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IpyMeHeHHe 3/IeKTpPOMarHMTHBIX BOJIH B TEXHUKE M
OBITY.

[TpuHLMIIBI paZiMOCBSA3U U TeneBUeHWs1. Pagrionokanys.

ONeKTpOMarHUTHOe 3arpsi3HeHre OKPY Karolllel cpeJibl.

TexHUuUecKre YCTPOMCTBA W TMpaKTUUYeCKoe MpHMeHeHHWe: My3bIKalbHble WHCTPYMEHTHI,
y/IbTPa3ByKOBasl [MAarHOCTHKA B TeXHUWKe W MeJMLMHe, pajap, paZMONpUEMHUK, TeeBU30p,
aHTeHHa, TeneoH, CBU-neusb.

JlemoHCTparmu

O6pa3oBaHue 1 pacrpoCcTpaHeHye TIOTIePeYHbIX U IMPOJOIBHBIX BOJIH.

Konebtolieecsi Tesio Kak MCTOYHUK 3BYKa.

HabsroieHre oTpakeHus ¥ TIPeIOMJIeHHs] MeXaHUUeCKUX BOJTH.

Habnronenue nnrepdepeHuy v Audpakiiuy MeXaHUYeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabntofeHre CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIUTYJOM U UaCTOTOMN
KosieOaHuM.

WccnepoBanue  CBOMCTB — 3/IEKTPOMArHWUTHBIX —~ BOJIH:  OTpakeHWe, IIpeJioMJIeHue,
noJisipu3auysi, AudpakLys, MHTepQepeHLsl.

Tema 3. Onruka

'eomeTprueckas ontuka. [IpsiMonvHeliHOe pacripocTpaHeHre CBeTa B OJHOPOJHOM cpejie.
JIyu cBeta. ToueyHbIM UCTOYHUK CBeETA.

OtpakeHre cBeTa. 3aKOHbI OTpakeHHs1 cBeTa. [locTpoeHWe M300paXeHHM B TIOCKOM
3epkaiie.

[lpenomneHnue cBeTa. 3akKOHbI TIpejioMJeHHsi cBeTa. AOCOJIOTHBIA TI0Ka3aTeslb
npenomsieHus. [lonHoe BHyTpeHHee oTpakeHue. [lpefienbHBIM Yros TOJHOIO BHYTPEHHEro
OTpa’keHHs.

Hucniepcusi ceeta. CNoXKHBIN cocTaB b6enoro cera. LiBer.



Cobuparoliiie M pacceuBarolfe JWH3bl. TOHKas JsMH3a. @DOKyCHOe pacCTosiHUe WU
OTITHUeCKasi CUjia TOHKOM JiMH3bI. [locTpoeHne n300pakeHnii B COOMPAIOIIMX M PaCcCeNBarOIINX
mH3ax. PopMysia TOHKOM JIMH3bL. Y Be/IM4yeHue, aBaeMoe JIMH30H.

[Ipenenbl NPUMEHUMOCTU FeOMeTPUUECKOM OITHKH.

BonHoBasi ontuka. VHTepdepeHius cBeta. KorepeHTHble MCTOUYHUKHM. Y CJIOBUSI
Ha0JTI0ZIeHNsI MaKCUMYMOB U MMHUMYMOB B MHTeP(epeHIIMOHHON KapThHe OT IBYX CHH(Aa3HbIX
KOTepeHTHBIX UCTOUHUKOB.

Oubpakiuss cBera. [JudpakijioHHas peIéTka. YcaoBUe HAOMIOZEHUs TJIaBHbIX
MaKCHMYMOB TpU Ma/IeHUY MOHOXPOMAaTUUYeCKOT0 CBeTa Ha AU(PaKLIMOHHYIO PEIIETKY.

[Tonspusanys ceeta.

TexHuyeckrde yCTpOWCTBa M TNpaKTUUeCcKoe IpUMeHeHWe: OUKH, Jyra, ¢oToamnmnapar,
TIPOEKLIMOHHBIMA ~arrmapar, MHUKDOCKOI, Te/JeCKOI, BOJIOKOHHAsi OMNTHKa, AUQpPaKLUOHHAas
peléTka, moaApous,.

ZleMoHcTparumu

[IpsimonMHeNHOe pacrnpocTpaHeHue, OTpakeHWe U TpesoM/eHHe cBeTa. OnTUueckue
TIpUOOpHI.

[TonHoe BHyTpeHHee oTpakeHUe. Mozeb CBeTOBO/A.

VccnenoBaHve CBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOI1a, Te/lecKora.

Habntomenue nnrepdepeHLdy cBeTa.

HabGmomenuve audpakiyy cBeTa.

HabsroeHre aucriepcuu cBeta.

[TonmyuyeHue crieKTpa ¢ [IOMOLLBIO ITPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBIO AU(PaKLMOHHOMN PelIETKY.

HabnromeHue moisipu3auu CBeTa.

YueHnyeckuil IKCrIepHMEHT, J1a00paToOPHbBIE pAOOThI

W3mepeHue rokasaresisi IIpesIoOM/IEHUS CTeKJIa.

ViccreoBaHrie CBOMCTB M300paykeHNH B JIMH3aX.

HabnromeHue qucnepcun CBeTa.

Pa3pen 6. OCHOBHI CrieLIMa/IbHOM TeOPHM OTHOCUTETbHOCTH
['paHullbl MPUMEHUMOCTH KJacCUuecKoi mexaHuKU. [locTynatel crelyasbHOM Teopuu
OTHOCUTEJIbHOCTU: WHBAapUAaHTHOCTb MOJYJ/S CKOPOCTU CBeTa B BaKyyMe, IIPUHLIUII
OTHOCHUTE/IbHOCTH ODHHINTelHa.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMe/lJIeHUe BpeEMeHU U COKpall|eHUe [IJIHBbI.
OHeprusi U UMIYJIbC PeISITUBUCTCKOU YaCTHULIbI.
CBs13b MaCChl C SHEpryer ¥ UMITY/IbCOM PeISITUBUCTCKOW YaCTULbl. DHEPrHys MOKOS.

Pa3pen 7. KBaHToBas ¢usmka
Tema 1. F/1eMeHTBI KBAHTOBOH OITTHKH
®otoHbl. PopMmyna [1naHka cBsi3u 3Hepruu GOTOHA C €ro YacTOTOH. DHEPrusi U UMITY/IbC
dhoToHa.
OtkpeiTe U wuccnenoBaHve ¢dotoddpdekra. Ombitel A. . CronetoBa. 3aKOHBI
tdotorddexTa. YpaBHeHue DiiHinTeiHa 1 PpoTo3apdexTa. «KpacHas rpaHuiia» Gotosaddexra.
Hasnenue ceeta. Omeitel I1. H. JlebeneBa.
XuMunyeckoe JielCTBYE CBeTa.



TexHuYecKre YCTPOWCTBA M TIpaKTHUeCcKoe TipUMeHeHHe: (OTo37eMeHT, (OTOAaTUuK,
cosiHeuHast OaTapest, CBETOMO/,.

ZleMoHcTparum
®oT1o3¢hPexT Ha yCTaHOBKe C [UHKOBOM TIJITaCTUHOM.

WccnepnoBaHue 3aKOHOB BHelllHero GoTo3ddekxTa.
CreTtommon,.

ConHeyHas baTapesi.
Tema 2. CrpoeHre atoma
Mopenb atoma TomcoHa. OmbiThl Pe3epdopzia nmo paccessHuto o -yactul]. [liaHeTapHas
Mogenb atoMa. Iloctynatel bopa. M3nyuenue v norsoieHue OTOHOB MpU Tepexofie aToMa C
OJJHOTO YpPOBHSl SHepruy Ha JApyrol. Bupapl crnekTpoB. CHeKTp YpOBHeW SHepruyd aroma
BOZIOpPOJA.
BonHoBble cBoticTBa yactull. BonnHel e Bpotins. KopmyckyasipHO-BOTHOBOU JyaTu3M.
CIioHTaHHOe U BBIHY)K/JJeHHOE U3/lyueHue.
TexHUuecKre YCTpPOMCTBA U IpPaKTHYeCKOe TpMMeHEeHWe: CIIeKTpajbHbId aHaIu3
(ciekTpockomn), a3ep, KBAHTOBbIN KOMITbIOTED.
lemoHCTparmu
Mogens onbita Pesepdopga.
OrnpeziesieHrie J/IMHBI BOJIHBI J1a3epa.
HabnroieHue TuHeMUYaThIX CIIEKTPOB HU3/TyYeHHsl.
Jlaszep.
YueHnyeckuil IKCrIepHMEHT, J1a00paToOPHBIE paOOThI
HabsroieHre TMHEHYATOTO CIIeKTpa.
Tema 3. AToMHOe 34po
OKCIepUMEHTBHI, JlOKa3bIBaroI1e CJI0)KHOCTh CTPOeHUs  sjpa. OTKpbITHE
pazroakTUBHOCTU. OmnbIThl Pe3epdopza 1o onpejeneHrto cocTaBa paJiMOaKTHBHOIO U3/TyUeHUsl.
CaoticTBa anbda-, 6eTa-, raMMa-u3yueHus. BivsiHre paii0aKTUBHOCTY Ha >KUBbIE OPTaHH3MBbI.
OTkpbITHe TIPOTOHA W HeWTpoHa. HyknoHHasi mopenb sigpa ['elizenOepra—lBaHeHKO.
3apsapn aapa. MaccoBoe yucio sapa. M30Torns!.
Anbda-pacrniazi. 1eKTPOHHBIM U TO3UTPOHHBIA Oera-pacrniaz. ['amMma-u3nyueHue. 3akoH
PaZiM0aKTUBHOI'O pacraja.
OHeprusi CBsI3U HYK/IOHOB B sifipe. iepHble cubl. JledekT Macchl spa.
AnepHble peakiuu. JlesieHre U CUHTe3 sfiep.
SnepHblii peaktop. TepmosinepHbidi cuHTe3. [IpobsemMbl U TepCreKTUBBI  si[jepHON
SHEepPreTUKU. JKOJIOTUUecKre acreKThl siZIepPHOU SHepreTHKH.
O/ieMeHTapHble yacTulbl. OTKpBITHE [TO3UTPOHA.
MeTo/ibl HaO/TIOIeHUsT U PETUCTPAI[UH 37IeMEeHTAPHBIX YaCTHI].
dyHAaMeHTaIbHbIe B3auMoZelcTBUs. EAMHCTBO (pM31uecKoi KapTHHBI MUpa.

TexHWUECKWe YCTPOWCTBA M TMpPAaKTHUeCKOe MpUMEHeHHe: /03UMeTp, Kamepa BuibcoHa,
siZIepHbIM peakTop, aToMHasi 6bomba.

JleMoHCcTparuu

CyéTYrK MOHU3UPYIOLMX YaCTHI].

YyeHnyeckui IKCrIepHMEHT, J1a060paTopHbIe paboThI
WccnenoBanuie TpeKoB UacTul] (10 roToBbIM doTorpadusm).

Pa3pen 8. DneMeHTHI aCTPOHOMUM ¥ aCTPOGU3UKU



OTanbl pa3BUTHSl aCTPOHOMUM. [IpuKjiagHOe ¥ MHDOBO33peHUYECKOe 3HaueHue
aCTPOHOMHUH.

Bup 3Bé3gHoro Heba. Co3Be3us, sIpKUe 3BE3/IbI, TI/IAHEThI, UX BUJUMOE JIBUKEHHUE.

ConHeyHas cucrema.

CosHue. ConHeyHasi aKTUBHOCTb. McTouHWMK sHepruy CosiHL@ M 3BE34. 3BE3MbBI, UX
OCHOBHbIE XapaKTePUCTUKU. JluarpaMMa «CIeKTpajlbHbli K/acC — CBETUMOCTb». 3BE37bl
[JIaBHOW TMOC/e/I0BaTe/IbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» [/l 3BE3[] T/IaBHOU
rocsiefloBatelbHOCTU. BHyTpeHHee cTpoeHre 3B&37. (CoBpeMeHHble TMpeJCTaBleHUS O
TIPOMCXOXKAeHUH U 3Bo/roLu CosHLa ¥ 3B83/]. JTarbl XKU3HU 3BE31.

Mneunsbiii [1yte — Haia ["anaktuka. [Tonokenve v grkeHre CosHia B ['anaktuke. TUmbl
rajakTvk. PaaroranakTuky v KBa3apbl. UEpHbIe AbIPHI B siipax rajakTHK.

Bcenennas. Pacmmpenue BcesenHoi. 3akoH Xab0ma. Pas6eranve ranakTuk. Teopus
Bosbiioro B3peiBa. PeqiMKTOBOE U3/TyueHue.

MacmurabHast ctpykTypa BeesieHHO#. MeTaraniakTHka.

Hepermiéntbie mpobieMbl aCTPOHOMUH.

YuyeHnyeckrie Hab/IFQJ€HHUS

HabnromeHusi HeBOOPY)KEHHBIM T71a30M C HUCIOJb30BaHUEM KOMITbIOTEPHBIX TIPUIOXKEeHUH
JJ1s1 oTIpe/iesieHHs TIOJI0)KeHUsT HeOeCHBIX 00bEeKTOB Ha KOHKPETHYIO ZaTy: OCHOBHBIE CO3Be3/usi
CeBepHOro MoJylmapusi 4 sipKue 3BE3/pl.

Habnronenus B Teneckon JIyHel, TuiaHeT, Miieunoro Iytu.

O6o61jatolree MOBTOPEHHE

Ponmb ¢U3MKKM YW acTpOHOMHH B 3KOHOMMUECKOHW, TeXHOJOTMYeCcKOoM, COI[MaJbHOM U
3TMUeCKOM cdepax [esTelbHOCTU uejioBeKa, pOJib W MeCTO (U3UKKM U aCTPOHOMHUU B
COBPEMEHHOW HayyHOW KapThHe Mupa, pojib (U3Uueckol Teopuu B (OPMUPOBAHUU
Tipe/ICTaB/IeHN 0 PU3NUeCcKol KapThHe MHpa, MeCTO (hM3UUYeCKON KapTHHBI MHUpa B 001eM psiy
COBpPEMEHHBIX eCTeCTBeHHO-Hay4YHbIX Mpe/iCTaB/IeHUM O IPUPO/E.

MexXtipeagMeTHbIE CBSI3U

V3yuenne kKypca ¢usukyd 6a3oBoro ypoBHsS B 11 Kjacce OCYIIeCTB/SIETCS C YUYETOM
coJiepKaTelbHbIX MEXXITPeIMETHbIX CBsi3ell C KypcaMHd MaTeMaTUKH, OWOJI0TWH, XUMHH,
reorpauu U TeXHOJIOTHH.

MexrnpesmeTHble MOHATHS, CBSI3aHHble C W3yYeHWeM MeTOJ0OB Hay4yHOro TIO3HaHUS:
siBJIeHWe, Hay4HbIM (akt, rurmotesa, (u3nveckas BeMUMHA, 3aKOH, Teopus, HabmrozgeHHe,
9KCIepUMEeHT, MO/Ie/TUpOBaHUe, Mo/le/Tb, U3MepeHue.

Maremaruka: pelieHUe CUCTeMbl YpaBHEHUW, TPUTOHOMeTpUueckKue (YHKLUU: CHUHYC,
KOCHHYC, TaHTeHC, KOTaHIeHC, OCHOBHOe TPUTOHOMETPUUeCKOe TOXK/eCTBO, BEKTOPhl U HUX
MPOeKIMM Ha OCU KOOpZAWHAT, C/IO)KeHHEe BEeKTOPOB, TMPOM3BO/HbIe 3/1eMEeHTapHbIX (YHKLIUH,
TIPU3HAKY 110/100MST TPEYTOIbHUKOB, OTpeZie/ieHre TUIOIaid TUIOCKUX GUTyp ¥ 00bEMa TeJl.

brosiorus: snekTpuueckue sIBJIEHUSI B JKMBOW TIpUpojie, KosnebaTenbHble ABWKEHUS B
JKWBOW TpUpOjie, OITHYeCKWe SIBJIeHWsI B >KWBOW MpHpOje, [JelCTBUe paiMaliuM Ha >KHBbie
OpraHU3MBblI.

Xumpsa: CTpOeHUe aTOMOB W MOJIeKY/, KpUCTa/l/iMueckas CTPYKTypa TBEpAbIX Tel,
MeXaHU3Mbl 06pa30BaHUs KPUCTA/UTUUECKOM PeIETKH, CIIeKTpabHbIN aHa/Iu3.

Teorpagrsa: MarHUTHBIE TIOMIOCa 3€MJIH, 3a/1e)KM MarHUTHBIX pY[, (OTOChEMKA 3eMHOMH
TTOBEPXHOCTH, TIpe/iCKa3aHne 3eMJIeTPSICeHNH.



TexHo/1orys: MAHWUW 37NeKTporepe/iay, TeHepaTop MepeMeHHOro TOKa, 3/1eKTPO/BUraTe/b,
VMH/YKL[MOHHasi TeuYb, pajap, PaJvONpUEMHUK, TeeBU30p, aHTeHHa, TenedoH, CBU-meusb,
TIPOEKLIMOHHBIN arrapar, BOJIOKOHHasI OTITHKA, COTHeuHasi OaTapesi.



IUVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEBI T10 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpeamera «®Pu3MKa» Ha ypOBHe cpefHero obimero obpa3oBaHUs
(ba30BBIi  ypOBEHb) [IO/DKHO  00eCreuuTb  IOCTWKEHWe — CAeAyIOIUX  JIMYHOCTHBIX,
MeTaripeJMeTHbIX U MpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaTOB.

JINYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHoOro mpegmera «@Pu3MKa» [JO/DKHBI OTpaXkaThb
TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIMXCsi PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
Mo3uLiMell JIMUHOCTH, CHUCTeMOW LIeHHOCTHBIX OpHEHTalLUil, TO03UTUBHBIX BHYTPEHHUX
yOe)X[ieHuil, COOTBETCTBYIOLIUX TPAJULIMOHHBIM  LIEHHOCTSIM POCCHMCKOro  OOILecTBa,
paciivpeHue >XKU3HEHHOTO OMbITAa U OIbITa [esTe/IbHOCTH B TpOLiecce peany3aljii OCHOBHBIX
HarpaB/ieHWi BOCITUTATeIbHOM [1esiTe/TbHOCTU, B TOM UMC/Ie B UaCTHU:

1) rpakAaHCKOro BOCTIMTaHMS:

cOpMUPOBAHHOCTh ~TPAKAAHCKOM TO3WLMU  oOyuaroljerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJieHa POCCUICKOro 00I1ecTBa;

MIPUHSTHE TPAAULMOHHBIX O0O0IeYesloBeueCKMX T'YMaHUCTUYECKUX U [IeMOKPaTHUeCKUX
LIeHHOCTeW;

TOTOBHOCTb BeCTH COBMECTHYIO [esiTe/IbHOCTh B MHTepecax TIPak[IaHCKOro 0OILecTBa,
y4acTBOBATh B CAMOYIIPaBeHUH B 00pa3oBaTe/IbHOM OpraHu3aliy;

yMeHHe B3aWMO/IeIICTBOBaTh C COLIMAJbHBIMH MHCTUTYTaMU B COOTBETCTBUM C HX
(GyHKUMSME U Ha3HaUeHueM;

TOTOBHOCTb K T'YMaHUTAapPHOM 1 BOJIOHTEPCKOU ZlesATe/TbHOCTH;

2) NaTpUOTHUUECKOT'0 BOCTIUTaHUS:

c(hOpMHPOBAHHOCTb POCCUMCKOM IPaXk/IaHCKOW UEHTUUHOCTH, MaTPUOTHU3Ma;

LIeHHOCTHOe OTHOIIeHHe K TOCYJapCTBeHHbIM CHMBOJIAM, [OCTHXKEHHSIM DPOCCUMCKUX
yUYéHBIX B 001aCTH (HPM3UKYU U TEXHUKY;

3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTaHWS:

c(hOpMHPOBAHHOCTb HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEIeHMUSI;

CTMOCOOHOCTh OLIEHWBATh CUTYALMI0 W TMPUHUMATh OCO3HAHHBIE DPEIIeHHs], OPUEHTHPYSICh
Ha MOpaJ/IbHO-HPABCTBEHHbIE HOPMbI 1 L]eHHOCTH, B TOM UHCJIe B [IeSITeIbHOCTH YUEHOTO;

0CO3HaHMe JTMYHOTO BKJIa/|a B TIOCTPOEHHE yCTOWUMBOTO OyyIIiero;

4) 5CTeTYEeCKOro BOCTINTaHHS:

3CTeTHUeCKOe OTHOLIeHWe K MUPY, BK/FOUasi 3CTeTUKY HayYHOTO TBOPYECTBa, MPUCYIIEro
(u3uueckoit HayKe;

5) TPYAOBOT'O BOCIIMTaHUS:

WHTepeC K pa3/iuuHbiM cdepaM MpodecCHOHANbHON [JesTebHOCTH, B TOM 4YHC/e
CBs3aHHBIM C (GU3UKOW U TeXHWKOW, yMeHHe COBepIlaTh OCO3HaHHbIA BbIOOp Oyayiei
rpodecCHM ¥ pea30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE TIIaHbl;

TOTOBHOCTb M CITOCOOHOCTb K 00pa30BaHUIO M CaMO0Opa30oBaHMIO B 007acTH (DU3MKK Ha
NIPOTSDKEHUU BCeH KH3HY;

6) 9KOJIOrNUecKoro BOCIIUTAHVIS:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOW KYJBTYPhl, OCO3HaHHWe T/00a7bHOrO XapakTepa
9KOJIOTUYeCKUX Tpobsiem;



IUIaHMpOBaHWe W OCYILeCTBIeHHe [eCTBUI B OKpY)Karollleli cpefle Ha OCHOBe 3HaHUS
Lie/iel yCTOMYMBOIO Pa3sBUTHS Ye/I0BeUYeCTBa;

paciuivpeHyde OMbITa [JesSTebHOCTU SKOJIOTMYeCKOH HarpaB/leHHOCTM Ha OCHOBe
MMEIOIIUXCsl 3HaHUH 10 (PU3KKe;

7) 1{eHHOCTH Hay4YHOTO MO3HaHUA:

c(OPMHPOBAHHOCTb MHPOBO33DEHHS, COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO
pa3BuTus (HpU3MYeCKO HayKy;

0CO3HaHMe 1|eHHOCTU HayYyHOH [JiesaTe/IbHOCTH, TOTOBHOCTh B TIpoLiecce U3yueHUst (U3UKU
OCYIIIeCTBJISATh ITPOEKTHYIO 1 UCC/Ie0BaTeNbCKYIO [IeSITelIbHOCTh UHAVBU/YabHO U B PYIIIE.

METAITPEIMETHBIE PE3YJIbTATBL

[Mo3HaBaTe/IbHBIE YHUBEPCA/ILHEIE yUeOHbIe AeiCTBHS
Ba3oBbie noruyeckuie JeHCTBUS:

CaMOCTOATe/IbHO (HhOPMY/MpPOBaTh M AaKTyaJW3UpoOBaThb Mpo0O/ieMy, pacCMaTpvBaTh eé
BCECTOPOHHE;

oTipe/ieNIATh 1[eJU /1esiTe/IbHOCTH, 3a/jaBaTh MapaMeTphbl U KPUTEPUN UX JTOCTKEHUS;

BBISIB/IATH 3aKOHOMEPHOCTH Y TTPOTUBOPEUNs B paCCMaTpHBaeMbIX (PU3NUECKUX SIBIEHUSIX;

pa3pabaTbIBaTh TJIaH perieHus MpobieMbl C YUETOM aHa/l3a UMEIOIIUXCsl MaTepUaTbHbIX
Y HeMaTepHra/bHbIX PeCypCOB;

BHOCUTb KODDEKTHBBI B [IeSITeJIbHOCTh, OLI€HMBATh COOTBETCTBHE De3y/IbTaTOB LIeJIsiM,
OLIEHUBaTh PUCKH TTOC/Ie/ICTBUH [IeSITe/TbHOCTH;

KOODJWHHPOBATh U BBIMIONHATH PAabOTy B YC/IOBHUSIX peasbHOTO, BUPTYaJlbHOTO M
KOMOMHHPOBAHHOT'O B3aUMO/I€HCTBUS;

pa3BUBaTh KpeaTUBHOE MbILLIJIEHHe TP pellieHUH KU3HEeHHBIX Mpo0/ieM.

Ba3oBkle HUcciie/joBaTe/IbCKHe AeACTBUS:

BJIa/IeTh HAayYHOW TEePMHMHOJIOTHEH, KIFOUeBLIMU TIOHSTHSMU W MeToJamMu (hHU3UUYeCKOi
HayKU;

B/IaZleTh HaBbIKAMHU yueOHO-MCC/Ie[JOBaTe/bCKON U TIPOEKTHOM [iesiTeIbHOCTA B 00/1acTH
(bu3MKH, CrIoCOOHOCTBIO0 ¥ TOTOBHOCTBIO K CAMOCTOSITE/TLHOMY TIOMCKY METOZIOB pellleHHs 3aau
(h13KYeCcKoro cofiep>KaHusi, MPUMEHEHHUIO pa3/IMYHBIX METO/I0B TT03HAHUS;

B/aJleTh BHU/IaMHU JleATe/IbHOCTH T0 TOJyUeHUI0 HOBOTO 3HaHMs, ero WHTepIpeTaliyy,
npeoOpa30BaHUI0 W TIPUMEHEHUI0 B Pa3/MUHBIX y4yeOHBIX CUTyallUsX, B TOM 4YHC/e TIpU
CO3/1aHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (PU3MKH;

BBISIB/IATL TIPUUMHHO-C/IEZICTBEHHBbIE CBSI3M WM aKTya/M3WUpPOBaThb 3ajjauy, BbIJBUTATh
TUTNOTe3y e€ pellleHWs, HaXOAWTh AapryMeHThl [Jisi [l0Ka3aTelbCTBAa CBOWX YTBepXKJeHW,
3a/laBaTh NlapaMeTphl U KPUTEPUH pellleHus;

aHA/IM3MPOBaTh TIOJIyUeHHbIE B XOJie pelIeHHs 3a/jaud pe3y/bTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUEe B HOBBIX YC/IOBUSX;

CTaBUTb U (hOpMyIUpPOBaTh COOCTBEHHBIE 3aJjaud B 0Opa3oBaTe/bHOM [1esiTe/IbHOCTH, B
TOM YKCJIe TIPU U3yueHUU (HU3MKU;

JIABaTh OLIEHKY HOBBIM CUTYaLUsIM, OL[eHMBATh TIPUOOPEeTEHHBIHN OITBIT,

yMeTb MepeHOCHUTh 3HaHUS 10 (Pr3MKe B ITPAKTUUECKYIO 00/1aCThb JKHU3HeIesITeTbHOCTH;

yMeTh UHTeTPUPOBaTh 3HaHUS U3 Pa3HbIX MpeIMeTHbIX 0b/acTel;

BBI/[BUTATh HOBbIE HJIeH, Tpe/ijiaraTh OpUrMHabHbIe MOJX0/bl U pelleHMts;

CTaBUTH MPOOIEMBI U 3a[jauM, AOMYCKAIOIIe a/lbTePHATUBHbIE PeIIeHMS.



Pa6ota c uH$popMaryeii:

B/IaJIeTh HaBBbIKaMM TOJTyYeHHs] MHPopMaruy (GU3NIecKoro Cofep>KaHUsi U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSTE/IbHO OCYILECTB/ATh IOWUCK, aHalW3, CUCTeMaTu3aluio |
WHTepIrpeTaLyo HHPOPMALIMK Pa3/IMUHBIX BUJIOB U (OPM Tpe/iCTaB/IeHNS;

OLIEHUBATh [JOCTOBEPHOCTh UH(OPMALIHH;

WCTIO0/Ib30BaTh CPe/ICTBA MH(MOPMALMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOTUH B
pelIeHN KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPraHM3al[MOHHBIX 3aJau C CoOJIoJeHrneM
TpeGOBaHUI SPrOHOMMKH, TEXHUKU 0€30MacHOCTH, TUTHeHbI, pecypcocOepeskeHusi, TPaBOBBIX U
3THUUeCKUX HOPM, HOPM HH(MOPMaLIMOHHOW 0e30ITaCHOCTH;

co3/laBaTb TeKCThl (DM3MUYECKOTO COZlep)KaHUsi B pas3IWyHbIX ¢opmarax C yuéTom
Ha3HaueHUs1 WH(OpMALMKM W 1eNeBOW ayJWUTOPUM, BbHIOMpas ONTHMaIbHYI —(QopMy
TIpe/ICTaB/IeHUsI ¥ BU3yaIn3aliuu.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHEBIE YueOHbIe JeHCTBUS:

OCYIL[eCTB/ISATh 00I[eHHe Ha YPOKaX (GM3UKU U BO BHEYPOUHOM J1eSITe/TbHOCTH;

pacrio3HaBaTh MPeANOChITIKYA KOHMIUKTHBIX CUTYALMi U CMATYaTh KOHMIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JlaraTh CBOK TOYKY 3pEHHUs] C HCIO/b30BaHUEM SI3bIKOBBIX
Cpe/CTB;

TTOHUMAaTh U UCTO/Ib30BaTh MPEUMYILeCTBAa KOMaHAHOW U UHIUBUYa/TbHON pabOThI;

BbIOMpATh TEMAaTUKy W METOZbl COBMECTHBIX [IeHMCTBUM C YUéTOM OOIIMX WHTEpecoB U
BO3MOYKHOCTeM Ka)K/IOTO ujieHa KOJUIeKTHBa,;

MPUHUMATh 1leT1 COBMECTHOM JesiTeJIbHOCTA, OpTraHW30BbIBaTh M KOOPAWHHPOBATh
JEeNCTBUSL TI0 e€ MOCTHXKeHUIO: COCTaBJISATh TIAaH JIeCTBUM, pacrpefiesiaiTb pPOJId C YYETOM
MHEeHUN Y4aCTHUKOB, 0OCYK/aTh Pe3y/ibTaTbl COBMECTHOM paboTh;

OLIeHWBaTh KaueCTBO CBOEro BK/a/la U KaXK/[OT0 YYaCTHHUKA KOMaH/Ibl B OOLIWI pe3y/ibTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

Tipe/i/laraTh HOBbIe TIPOEKTHI, OLIEHWBATh WJEU C TIO3WI[UM HOBU3HBI, OPUTUHAILHOCTH,
MpaKTUUeCKOW 3HaUMMOCTH;

OCYIL[eCTB/ISITh  TIO3UTUBHOE CTpaTeruuyeckoe TIOBeJeHWe B PA3/IMYHbIX CUTYalUsiX,
NIPOSIB/ISITH TBOPUECTBO U BOOOPaXKeHHe, ObITh MHUIIMATUBHBIM.

PerynstiBHbIe YHUBEpPCA/IbHbIE yueOHbIe feiCTBUA
Camoopranusarus:
CaMOCTOSITE/IbHO OCYIIeCTB/ISTh T03HABaTeNbHYIO JesTelbHOCTb B 00jacTé GU3MKUA U
aCTPOHOMMH, BBISIBJISITH TTPO0OJIeMbI, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/laul;
CaMOCTOSITE/IFHO COCTABJISATh T/IaH PeIIeHHs PacuéTHBIX M KaueCTBEHHBIX 3a/au, IUIaH
BBITIOJTHEHUSI TIPAKTHUeCKOW paboThl C YYETOM HMEIOLUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTeM U Mpe/INoUTeHUl;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIIupsATh paMKU y4eOHOTO TpeJjMeTa Ha OCHOBe JIMYHBIX MPe/II0YTeHN;
JieflaTh OCO3HaHHBINA BBIOOD, apryMeHTUPOBaTh ero, Opatbh Ha cebs OTBETCTBEHHOCTDb 3a
pelileHHe;
OLIeHMBAaTh NPUOOPETEHHBIN OIbIT;
cnocoOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBJIEHUIO 3PYAUIMH B 00/acTh  (DU3MKH,
MOCTOSTHHO TTOBBIIATh CBOW 00pa30BaTe/IbHbIN U KY/IbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBINA UHTE/UIEKT:



JlaBaThb OL[€HKY HOBLIM CHUTYallUsiM, BHOCUTb KOPDEKTHBBHI B JIeTeIbHOCTb, OLIeHHWBAaTh
COOTBETCTBUE Pe3y/IbTaTOB LIeJisM;

BJIa/IeTh HaBbIKAMU TI03HaBaTe/TbHON pedIeKCUY KaK OCO3HAHUS COBEPIIIAeMbIX [1€HCTBUM
Y MBICJIUTE/TbHBIX TPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBaHUIA;

WCTIO/Tb30BaTh MPUEMBI pedyieKCHU /I7Is1 OLIeHKHU CUTYal|H, BbI0Opa BepHOTO pellleHus;

YMeTb OL|€HUBAaThb PUCKHU U CBOEBPEMEHHO TTPUHUMATD PEIeHHUs TI0 UX CHIKEHHIO;

TIPUHMMAaTh MOTUBBI U apI'YMEHTHI IPYTUX MPH aHau3e pe3y/bTaToB JiesTe/TbHOCTH;

NIPUHUMATD Cebsi, TOHMUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

TIPUHUMATb MOTHBBI M apT'yYMeHThI APYTUX TIPU aHa/lu3e pe3y/bTaToB /IeATebHOCTH;

MpU3HABATh CBOE MPaBO U MPaBO JPYTUX Ha OIIUOKH.

B miporiecce AOCTWKeHUsT TMUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHMUs TTPOrPaMMBbI 10 hU3HKe /ISt
YPOBHSI CpefiHero oO1ijero obpa3oBaHusi y 00ydaromMxcsi COBEPILIEHCTBYETCS IMOLMOHATbHBINA
WHTeJ/I/IeKT, Ipe/rio/iararwiui cpopMHUpOBaHHOCTD:

CaMOCO3HAHUSI, BK/TFOUAOIL[ET0 CTIOCOOHOCTh TMMOHMMATh CBOE IMOIMOHAIbHOE COCTOSIHUE,
BU/IETb HaMpaB/IeHUsI Pa3BUTHSI COOCTBEHHOW 3MOI[MOHATBLHOU Cdephbl, ObITh YBEPEHHBIM B ce0e;

CaMopery/IMpOBaHus, BKJTIOUAIOLL[ETO CAaMOKOHTPO/Tb, yMeHue TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTb a[almTUPOBAThCS K 3MOLMOHATBHBIM
M3MEHEHHSIM U TPOSIBJIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTPeHHell MOTHBAL[UM, BK/IOUAIOIIel CTpeM/ieHHe K [OCTM)KEHHUIO Led U YCIIEexy,
OINTHUMU3M, UHUIIMATUBHOCTh, YMeHHe /1eiCTBOBAaTh UCXO/Is1 U3 CBOMX BO3MOKHOCTENH;

IMIIaTHH, BKJIIOYAIOLeN CrMoCOOHOCTh MOHMMAaTh SMOLIMOHATBHOE COCTOSTHHE [APYIHX,
YUUTBIBATh €r0 TIPY OCYIeCTB/IEHUH OOIIeHHsI, CTTOCOOHOCTb K COUYBCTBHIO U COTIEPEXKUBAHUIO;

COLIMA/IbHBIX HABBIKOB, BK/IOUAOIIMX CITIOCOOHOCTL BLICTPAHMBAaTh OTHOIIEHHUS C JPYTUMH
JIFOIbMU, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peliaTh KOHMIMKTHI.

[TPEAMETHBIE PE3YJIbTATHI

K xoH1ly obyuenusi B 10 Kiacce ripejMeTHbIe pe3y/ibTaTbl Ha 0a30BOM ypOBHe [1OJIKHBI
oTpakaTh COOPMUPOBAHHOCTb Y 00YUarOIUXCST YMEHUM:

JIeMOHCTPUPOBATh Ha MpUMepax poyib U MecTo (GU3MKU B (HDOPMHUPOBAHUM COBPEMEHHOM
HayuyHOW KapTWMHbI MHUDA, B Pa3BUTUU COBPEMEHHOW TeXHWKU W TEXHOJIOTHH, B MPaKTUUeCKOH
JiesITeNTbHOCTU JTH0/iel;

YUWTBIBaTh TPaHUIlbl MPUMEHEHWs] W3YUYeHHBbIX (PU3NUecKuX Mogeseii: MarepuaabHas
TOUKa, WHepI[a/ibHasi CHCTeMa OTCYéTa, abCOFOTHO TBEPOe Teso, WAeanbHbIM Tra3, MOJeNu
CTPOEHHS Ta30B, XUAKOCTeM W TBEPABIX TeJ, TOUEUHBIM 3JIEKTPUUECKUM 3apsifi TIPYU pelleHrur
(bu3nyeckux 3aziay;

pacrio3HaBaTh (hu3nyeckue siBleHUsi (MpOLecCchl) U OOBSCHITb MX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKy/ISiPHO-KMHEeTUYeCKOW TeOopurd CTPOeHUsl BellecTBa U 3JIeKTPOJUHAMUKU:
pPaBHOMEpDHOE U paBHOYCKODEHHOe TMPSIMOJIMHeNHOe [BW)KeHWe, CBOOOJHOe TiafleHue Terl,
JIBIDKEHUE T110 OKPY)KHOCTH, WHepLus, B3auMojeictBue Ten, auddysusi, OpoyHOBCKOe
JIBIDKeHUE, CTPOeHHe >KUAKOCTel W TBEDJBIX Tes, U3MeHeHHMe 0OBEMA Tes IMPU HarpeBaHWUH
(oxa>kieHuH), TeTIOBOe paBHOBeCHe, MCIapeHre, KOHAEeHCalysl, TUlaB/ieHne, KpUCTa/uIi3alius,
KWUIIeHUe, BJIaKHOCTb BO3/lyXa, TMOBBIIIEHME JlaB/jeHusl ra3a MpU ero HarpeBaHUM B 3aKpPhITOM
cocyjie, CBs3b MeX/y IapaMeTpaMH COCTOSIHUSI Tra3a B H30MpolleccaX, 3/eKTpu3alusi Ter,
B3aMMO/IeCTBUE 3aps/IOB;



OMUCHIBaTh MEXaHWUEeCKOe [IBU)KeHWe, MCMO/b3ys (r3huecKre BeTMYMHBbI: KOOpZAUHATA,
MyThb, TepeMelljeHle, CKOPOCTb, YCKOpeHHe, Macca Tesa, CUla, UMITYJbC Tesja, KUHeTHJecKas
JHeprus, TOTeHLWaNbHas SHeprusi, MexXaHWuecKas paboTa, MexXaHW4yecKash MOIIHOCTh; TIpH
OMMCAHWM TPaBWIbHO TPaKTOBaTh (DU3UUECKUNW CMBICA MCIOAb3YEMbIX BeIUUMH, HX
0003HaueHUs ¥ eVHULIbI, HAXOAUTb (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (U3NUECKYIO BeJTMUMHY
C IpyTUMU BeJIMUMHAMU;

OMUCHIBATh HW3yUeHHble TeIIOBble CBOMCTBA Te/l W TeIJIOBble SIBJEHUS, WCIIOJb3Ys
(¢uv3nuecKkre Be/IMUMHBL: [laBleHHe ras3a, TemrepaTypa, CpeAHsisi KWUHeTHYecKasi >Heprus
XaOTHUYEeCKOT0 [BWKEHUS MOJIEKYJ/, CpeJHEeKBaJpaTUuHasi CKOPOCTb MOJIEeKYJ, KOJIWYeCTBO
TEIJIOThl, BHYTPEHHsIsl 3Heprusi, pabora ra3a, KO3(pQULMEHT IM0Je3HOT0 [eMCTBHUS TeIIOBOTO
JBUTATeJIs; TIPU OMMCAaHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/ UCII0J/Ib3yeMbIX BeJTMUMH,
ux o003HaueHWs W eAWHULbI, HAXOAUTb (OPMYJbI, CBSI3bIBAIOIINE [AaHHYIO (HU3UYEeCKYIO
Be/IMUKHY C APYTUMU BeJTMUMHAM;

OTHMChIBaTh M3YyUeHHble 3/IeKTpUUecKre CBOMCTBA BeleCTBa U 3JIeKTPUYECKUe SIBIeHUS
(TIpoLjecchl), UCIOMB3YsT (U3MUeCKHe BeTUUMHbBL: 3/1eKTPUUYECKUN 3apsifi, S/eKTpuuecKoe IoJie,
HamNpsUKEHHOCTb T10J1s, TIOTEeHLMaja, pPa3sHOCTb TOTeHLManoB; TP OINWCaHWUM [PaBUIbHO
TPAaKTOBaTh (PU3MUECKUM CMBIC]T WCII0/Ib3yeMbIX BeIMUWH, WX O0003HaueHWs W e[VHULIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBaOIIME JaHHYIO (DH3UUeCKYI0 BeJTMUKMHY C APYTUMU BeJTMUUMHAMU;

aHa/M3MpoBaTh (pr3rueckre TPOLIECCHl W SIBIEHUSs, WCIOJb3ys (r3Uuyeckre 3aKOHbI U
TIPUHLAIBL: 3aKOH BceMUpHOro Tarotenwusi, I, II u III 3akoHbl HBHOTOHA, 3aKOH COXpaHeHus
MeXaHUUeCKOM SHePrvu, 3aKOH COXpaHeHUs] UMITy/IbCa, MPUHLUI CYeprio3vuLMy CUJI, IPUHLUIT
paBHOIMNpaBHsl UHEePLMAIbHBIX CUCTeM OTCUETa, MOJIEeKY/ISIPHO-KMHEeTUUeCKYH0 TeOPUIO CTPOEHUSI
BellleCTBa, Ta30Bble 3aKOHbI, CBs3b CpeJHell KWHeTUUYeCKOW SHepruM TeryioBOTO [BHXKEeHHs
MOJIeKy/1 ¢ abCOMIOTHOM TeMIlepaTypoM, TMepBbIii 3aKOH TepPMOJWHAMUKH, 3aKOH COXpaHeHHs
3/IeKTPUYECKOro 3apsijia, 3akoH KysoHa, MpW 3TOM pa3inyarh CA0BECHYH (HOPMYIUPOBKY
3aKOHa, ero MaTeMaTHueCcKoe BhIpa)KeHHe W YCI0BUS (TpaHuLibl, 00/1aCTH) MPUMEHUMOCTH;

00BSICHATbL OCHOBHbBIE TIPUHIIMITHI 1€HCTBUSI MaIllMH, TPUOOPOB U TEXHUUECKUX YCTPOKCTE;
pa3/nMyaTh yCI0BUS MX 0€30TaCHOTO UCI0/Tb30BAHMS B TIOBCEIHEBHOU JKU3HM;

BBITIOJIHSIT SKCIIEPUMEHThI TI0 WCC/IeOBaHUI0 (PU3HMUECKUX SIBJI€HWN U TIPOLIeCCOB C
WCTO/Ib30BaHWEM TPSMBIX W KOCBEHHBIX HW3MepeHW#, Tpu 3TOM (HOpPMYIUpOBaTh
npobsieMy/3afiayy ¥ TUMOTe3y y4eOHOro HKCIepyMeHTa, COOWpaTh YCTAHOBKY W3
TIpe/IyI0KeHHOT0 000pY/I0BaHus, IPOBO/IUTE OTTBIT ¥ (HOPMY/TUPOBATh BHIBOBI;

OCYILIeCTBJISITh TIpsSIMble W KOCBeHHble Uu3MepeHUs] (DU3MUeCKUX BeJWYMH, TIPU 3TOM
BbIOMpaTh OMNTHMa/bHBI COCOO W3MepeHWsi M UCIIO/b30BaTh W3BECTHbIE METOZbl OLIeHKH
TIOTPeIIHOCTel U3MepeHu;

WcceoBaTh  3aBUCMMOCTH  MeXJy (U3NUeCKUMU BeMUYMHAMKA C UCI0/Ib30BaHUEM
MPSIMBIX HW3MepeHW, TMpPU STOM KOHCTPYHMPOBAaTb YCTaHOBKY, (PUKCHMPOBaTb pe3y/bTaThbl
TI0J/TyUeHHOM 3aBUCUMOCTU (PU3HWUECKUX BEeJMUMH B BUZe Tabmui] U TpadHKOB, Jie/iaTh BHIBObI
10 pe3y/ibTaTaM HCC/ie[lOBaHus;

cobmmo/iaTh TIpaBWia 0e30MacHOr0 TpyZa MPH TPOBEJeHWM HCCIeIOBaHUM B paMKax
yueOHOTO JKCIIepUMeHTa, Yy4ueOHO-MCC/IeIoBaTe/TbCKOM UM TIPOEKTHOW — /IeATeNbHOCTH  C
MCTIO0/Ib30BaHNEeM HM3MepUTe/bHBIX YCTPOUCTB U labopaTopHOTro 000py/0BaHus;

pellaTb pacuéTHble 33auyd C SBHO 3a/laHHOM (PU3MYECKOW MOJeNblo, HCIO0Jb3Ys
(u3nueckrie 3aKOHBI U MPUHLWILI, HA OCHOBE aHa/IM3a YC/IOBUS 3a7iaui BBIOMPATh (U3MUECKYIO
MO/Ie/ib, BBIJENATh (U3NUEeCKUe BeMUUWHBI U (QOpMYsibl, HeoOXOAUMBbIe [ €& pelleHus,
MIPOBO/IUTH PACUéThl Y OLIEHWBATh PEaIbHOCTD MOJIyUeHHOT0 3HaueHUs1 (PU3UUecKol BeTUUUHbI;



pelllaTb KaueCTBEeHHbIe 3a/lauM: BLICTPAMBATH JIOTUYECKU HETPOTHBOPEUMBYHO LIETIOUKY
pacCy>k/leHul C OMOpOi Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEePHOCTH U (hM3rUecKue siBIeHus;

WCTONBb30BaTh TPH  pelleHWd y4yeOHBIX 3a/jau  COBpPeMeHHble HMH(OpMaI[MOHHBIE
TeXHOJIOTUM [Jis TIOWCKa, CTPYKTYDPUPOBAHHS, WHTEPIIpeTalii W Tpe/CcTaB/ieHus yueOHOU U
HAYYHO-TIONY/SIpHOM WH(OpMAI[UK, TIOJYYeHHOM W3 pa3/IMUHbIX MCTOYHWKOB, KPUTHYECKU
aHa/IM3UPOBaTh MOIydaeMyro HH(GOPMaLIUIO;

TIPUBOZIUTL TIPUMEPBI BK/Ia/la POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bsiCHEHHe TIPOLIeCCOB OKPY)KAOLL[eT0 MUPA, B Pa3BUTHE TEXHUKU U TeXHOJIOTUIA;

UCTIOMb30BaTh TeopeTHuUeckhue 3HaHWsA TI0 ¢U3MKe B TIOBCEJHEBHOW >KU3HU /ISt
obecrieueHnst 6e30MIaCHOCTH TIPY 0OpallieHrnH C MPUOOpPaMU ¥ TEXHUUECKUMH YCTPOMCTBAMU, [IIst
COXpaHeHUs 3[J0POBbsI U COO/IO/IeHNSI HOPM 3KOJIOTMUeCKOTo MOBe/IeHUsI B OKPY KaroILel cpefie;

paboTaTk B TPYIITe C BBITIOJTHEHHEM Pa3/IMUHBIX COL[MA/IbHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIbI, PALMOHAIBHO —pacrpefensitb 0053aHHOCTH U TUIAHUPOBATh  [IeSITEJTIbHOCTh B
HeCTaH/JApPTHBIX CUTYaLUsiX, aZleKBaTHO OI|eHMBAaTh BK/a[ Ka)KAOr0 W3 YUYaCTHUKOB TPYIIbI B
pellieHre pacCMaTpUBaeMoi Mpob/IeMbl.

K koH1ly obyuenus B 11 Kjacce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE [IOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTh Y 00 YUaIOIINXCST YMEHUM:

JeMOHCTPUPOBaTh Ha MpHUMepax poJjib U MecTo (H3UKU B (DOPMHUPOBAHUU COBpeMeHHOM
HayuyHOW KapTHWHBI MHUDA, B Pa3BUTUU COBPEMEHHOW TeXHUKU W TEXHOJIOTHM, B TMPaKTHUeCKOMH
JlesITeTbHOCTH JIFOZIeN, 11eJI0OCTHOCTb U € JUHCTBO (hH3MUeCKOM KapTUHbI MUPa;

YUUTBIBATh TPAHULIbI TIPUMEHEHHsI HW3YyUeHHBIX (U3NUeCKUX MOJesieil: TOUYeuHbIH
3/IeKTPUYEeCKUi 3apsifi, Jyd CBeTa, TOUeUHbIM HCTOUHUK CBeTa, sifiepHas MoOjelb aToMa,
HYKJIOHHasi MO/ieJIb aTOMHOT'O si/ipa TIpU pellieHrny GU3nuecKyx 3afau;

pacrio3HaBath (pu3nUeckue sIB/IeHUS (TTPOLIECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB
3JIEKTPOAVHAMHUKN U KBAaHTOBOW (DM3UKU: 3/1eKTpUUeCcKasi POBOIMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUUECKOe, MarHUTHOe [JeNCTBUSI TOKAa, B3auMMOJENCTBHE MAarHUTOB, 3JeKTPOMarHUTHas
WHAYKLIUS, AelCTBUe MarHWTHOTO TIOJiS Ha TPOBOAHWK C TOKOM U [JIBWKYLIUNCS 3aps,
3JIeKTPOMarHuTHbIe KOJ/iebaHusi U BOJTHBI, TIPSMOJIMHEHOe paclpoCTpaHeHHe CBeTa, OTPaKeHHe,
rpesioMieHde, WHTepdepeHLMs, AUGMPaKUS U TIO/NSpU3ALMsA  CBeTa, [AWCIIePCHS CBeTa,
(dhoToanekTpuueckuii 3pdekt (potosddekT), cBeTOBOe AaBreHUe, BOSHUKHOBEHUE JIMHeNYaToro
CTIeKTpa aToMa BOZI0pO/ia, eCTeCTBeHHAsl U UICKYyCCTBEHHaAsl Pa/[M0aKTUBHOCTb;

OIMMChIBaTh W3yYeHHbIe CBOMCTBA BeIeCTBa (3/eKTpUUYeCKWe, MarHUTHBIE, ONTHYECKUe,
3JIEKTPUUECKYIO TIPOBOAMMOCTb Pa3/UUHBLIX CPeJ]) ¥ 3JIeKTPOMarHuTHbBIE sIBJIeHUsl (TIPOL[eCCHI),
WCTIONB3YST  (U3UUeCKHe BeUUWHBL: 37eKTPUUECKHN 3apsii, CWa TOKa, 3JeKTPUUecKoe
HarpsbkeHre, 37IeKTPUUecKoe COTPOTHBIIeHHe, pa3HOCTh TIOTeHLIUAIOB, 3/IeKTPO/IBKYIIast CUJIa,
paboTa TOKa, MHAYKLMS MarHATHOTO T0Jisi, cwia Awmmepa, cuia JIopeHija, WHIYKTUBHOCTb
KaTyIIKWA, SHEPrUsl 37eKTPUUeCKOr0 W MarHWTHOTO TIOJieM, TIepHoJ] U YacToTa KojebaHW B
KonebaTe/lbHOM KOHTYpe, 3apsi[i ¥ CWjia TOKa B TIPOIL[eCCe TapMOHUUECKHUX 3eKTPOMarHUTHBIX
KonebaHul, (HOKycHOe pacCTOsiHMe W OMNTUYecKasi CWla JIMH3bI, TIPU OIMHCAaHWUM T1PaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCIIO/Ib3YeMbIX BeMUWH, WX O003HAUeHUS W eJUHMUIIBI,
yKa3bIBaTh ()OPMY/JIbI, CBS3bIBAIOIIINE AaHHYIO (DU3UUECKYIO BeTMUMHY C APYTUMH Be/TMUNHAMU;

OMMCHIBATh M3yueHHbIe KBAHTOBBbIE SIBJIEHUS W TIPOLIECCHI, HCIO/b3ys (U3NUecKre
Be/IMYMHBI: CKOPOCThb 3/7IeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI M YacTOTa CBeTa, SHEpPrus u
uMIysisC (GOTOHA, TMepuoj Tojypacraja, SHeprusi CBsi3d aTOMHBIX sifiep, TNpU OMMCAHWUU
MPaBWIHHO TPAKTOBaTh (DHU3UUYECKWM CMBIC HWCTOIb3yeMbIX BeIUYMH, WX 0003HAueHWs WU



eJMHUL[b], yKa3bIBaTb (POPMYyJbI, CBSI3bIBAIOILME AaHHYHO (PU3NUECKYI0 BEJMUMHY C APYrUMH
Be/IMYMHAMU, BBIUMC/ISITh 3HaUeHUe (PHU3UUeCKOl BeJTMUMHBI;

aHa/IM3UpOBaTh (M3MUECKHe TIPOLECChl W SIBIEHUS, WCIIONb3ysd (U3NUecKre 3aKOHBI U
NpuHUMIBE:  3akoH OMa, 3aKOHBI I10C/Ae[0BaTebHOTO U Tapajule/ibHOTO  COeUHEHUs
NPOBO/IHUKOB, 3aKoH /[IKoyns—/leHlla, 3aKOH 3/71€KTPOMarHWTHOM HWHAYKLWH, 3aKOH
TIPSIMOJIMHEHOTO paclpoCTpaHeHUsl CBeTa, 3aKOHbl OTPakKeHHsl CBeTa, 3aKOHbI IpPeIOMJIeHUs
CBeTa, ypaBHeHWe OJWHIITeliHa [ @oro3ddekra, 3aKOH COXpPaHEHUs] SHEPruM, 3aKOH
COXpaHeHMs] UMITy/IbCa, 3aKOH COXPaHEeHHsl S5/eKTPUUYECKOro 3apsjia, 3aKOH COXpaHeHUs
MacCOBOr0 4YMCJ/Ia, TMOCTy/narhl bopa, 3akKOH pajMoakTHMBHOIO pacraja, Mpu 3TOM pas3/inyaTh
CJI0BECHYHO (DOPMYJ/IMPOBKY 3aKOHa, €ro MaTeMaTHyeCcKoe BbIpaKeHHWe U YC/I0BUS (TpaHMULIbI,
00J1acTH) TPUMEHUMOCTH;

oTipeZiesIsiTh HarpaB/ieHWe BeKTOpa MHZAYKLMM MarHUTHOTO TIOJsS MPOBOJHMKA C TOKOM,
cuibl AMriepa v cusibl JIopeHa;

CTPOUThH U OMMCHIBAaTh U300paXkeHHe, CO3/laBaeMoe MJIOCKUM 3epPKasioM, TOHKOU JTMH30;

BBITIOJTHATh 3KCIIEPUMEHTHI 110 HWCCIe[0BaHUI0 (U3MUECKUX SIBJIEHUA M TIPOLIECCOB C
WCII0/Ib30BaHMEM TIPSMBIX M KOCBEHHBIX UW3MepeHWid: Tipu  3TOM  (opMyIMpoBaTh
npobsieMy/3afiauy Y TUMOTe3y y4eOHOrO JKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpeAJI0YKeHHOTO 000pYyJ0BaHMsI, IPOBO/IUTh OMBIT ¥ (YOPMY/IUPOBATEH BBIBO/IBI;

OCYIIIeCTB/IATH TIPSIMble U KOCBEHHble HW3MepeHHs (DU3WUeCKUX BeIWYMH, TIPU 3TOM
BbIOMpATh ONTUMAa/bHBIA CIOCO0 K3MepeHWs M WCIO/Ib30BaTh W3BECTHbIE METO/bl OLeHKH
TIOTPeITHOCTeN U3MepeHU;

WCCJIe/JOBaTh 3aBUCUMOCTY (PU3UUECKHUX BEJTMUWH C MCII0/Ib30BaHUEM TIPSIMBIX M3MepeHUH:
TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCUPOBaTh pe3y/bTaThl MOJYYeHHON 3aBUCUMOCTH
¢usnueckux BeMMUMH B BHfe Tabmui, W rpaduKoB, Jenartb BHIBOABI 0 pe3ysbTaTaM
WCCJIe/|OBaHMS;

cobsroatk TipaBMa 0e30racHOro TpyJa TpU TPOBEAEHWUM WCCIe[OBaHWM B paMKax
yueOHOTO 3KCIepuMeHTa, YyueOHO-MCCIeoBaTe/bCKOM W TPOEKTHOW  /1eSITeJTbHOCTH  C
WCTI0/Ib30BaHHEM U3MepPUTEeNbHBIX YCTPOMCTB U 1abopaTopHOro 000py0BaHuS;

pelllaTb pacuéTHble 33/aud C SIBHO 3a/laHHOM (U3WUYECKOW MOJeNblo, WCIO0Jb3ys
(u3nueckrie 3aKOHBI U MPUHLMIILI, HA OCHOBE aHa/IM3a YC/I0BUS 3aZiaui BbIOMpaTh (U3NUECKYIO
MoOJZie/lb, BBIAEISATh (U3UUeCKHe BeMWYMHbI U (QOpMY/bl, HeOOXOJUMble AJisi e€ peLIeHus,
MIPOBOZUTE PACUETHI M OLIeHUBATh PeasibHOCTb MIOyUYeHHOT0 3HaueHHst (PM3UUecKoil BeJTMUMHBI;

peliaTh KayeCTBEHHBbIE 33/jaui: BBICTPAMBATh JIOTHUECKW HEIPOTUBOPEUMBYIO IIEMOYKY
paccykZieHui ¢ Omopoii Ha M3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (pr3nuecKue siBJIeHNs;

WCII0/Ib30BaTh TP PelIeHWM y4eOHbIX 3aJau COBpPeMeHHble HMH(OPMALMOHHbIE
TEXHOJIOTUU [Jisl TIOUCKA, CTPYKTYPUPOBAHWsSI, WHTEpIpeTali W TIPe/CTaB/eHHs] yueOHOU U
HAYYHO-TIOMY/ISIPHOM MHQOpMariuy, MOJyYeHHONH W3 Ppa3/MYHbIX HCTOUHWKOB, KPUTHYECKU
aHa/IM3MPOBaTh I0Jly4yaeMyro UH(OpMaLuio;

OOBSCHATb TIPUHLIUITBI I€HCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3/inyaTh
yCI0BUsI X 0e301acHOT0 MCIO/Ib30BaHUs B TIOBCEJHEBHOU JKH3HHY;

MIPYUBO/JUTH TIPUMEPbI BK/IaJla POCCUUCKUX U 3apy0e)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bsICHEHUE TIPOLIECCOB OKPY’KalOIIero MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCII0/Ib30BaTh TeOpeTHUecKhe 3HaHUs M0 (U3MKe B TI0BCEJHEBHOW JKU3HU IS
obecrieueHnst 6e30MIaCHOCTH TIPY 0OpallieHrH C TPUOOpaMy ¥ TEXHMUECKUMH YCTPOHCTBaMH, JJIst
COXpaHEeHUs 3[J0POBbsI U COO/TIO/IeHNsI HOPM SKOJIOTHUeCKOT0 TTOBe/|eHUsI B OKPY KaroIel cpefie;



paboTaTh B TPYIITe C BHITIOJTHEHHEM pa3/IMUHBIX COLIMAIbHBIX pOJiei, TUIaHUpOBaTh paboTy
TPYIbI, paljMOHA/NILHO pacIpefieiaiTh O00f3aHHOCTM W  TJIAHUPOBaTh [IeATEIbHOCTh B
HEeCTaH/JIAPTHBIX CUTYAIlUsIX, a/[eKBaTHO OL[€HWBATh BK/Ia/l KaXAOTO M3 yUYaCTHUKOB TPYIIIbI B
pellieHre pacCMaTpUBaeMOi IpoOJieMbl.



TEMATUYECKOE ITNIAHUPOBAHUE
10 KJIACC

HavmeHoBaHue pa3zenoB U TeM

KomuecTBO uacoB

OnekTpoHHbIe (L(pPOBLIE)

Ne i/t Kontposenele = ITpakThueckue
TIpOrpaMMmeI Bcero o6pa3soBare/IbHBIE PECYPCHI
paboTsI paboTsI
Pa3gen 1. ®UI3UKA 1 METOBI HAYUYHOI'O ITO3HAHUA
1.1 ®u3MKa U MeTO/bl HAyYHOI'0 MO3HAHUS 2 Bubmorexa LOK
' A e https://m.edsoo.ru/7f41bf72
Wtoro mno pa3peny 2
Pazgen 2. MEXAHUKA
bubmoreka IIOK
2.1 Ku 5
Hemarura https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2.2 7
Huramrka https://m.edsoo.ru/7f41bf72
bubmorteka LJOK
2.3 3 6 1 1
AKOHRI COXDAHEHMA B MEXAHHKE https://m.edsoo.ru/7f41bf72
Nroro no pa3peny 18
Paspen 3. MOJIEKYJISIPHASA ®3UKA U TEPMOJVNHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUUYECKOMN 9 1 bubmioreka LJOK
' TeOpUHU https://m.edsoo.ru/7f41bf72
bubmoteka LJOK
3.2 O 10 1
CHOBBI TEPMOAMHAMHUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BelecTBa. 5 bubmiorteka LJOK
' da30Bble NIEPEX0/ibI https://m.edsoo.ru/7f41bf72
WNroro no paspeny 24




Paspen 4. SQJIEKTPOANHAMUKA

bubmoreka IIOK
4.1 3 10
JIeKTpOCTaTHRA https://m.edsoo.ru/7f41bf72
40 [TocTosIHHBIN 37eKTprYecKuii TOK. TOKHU B 1 Bbubmoteka LIOK
’ pasIMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Wtoro no pazgeny 22
Pe3epBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KomuecTBO uacoB

C)
Ne /1 HavmeHnoBaHue pa3zie/ioB 4 TeM IIPOrpaMMel Koutpomeuele  IIpakTuueckue NIeKTPOHHEIE (LIAQPOBLIE)
Bcero obpa3zoBare/bHbIe PecypChl
paboTsI paboTsI
Pa3gen 1. SJIEKTPOOVHAMUKA
11 MarHuTHoe noJsie. JJieKTpOMarHuTHast 1 1 3 bubmoreka [JOK
' UHYKLYST https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 11
Paspen 2. KOJIEBAHVS 1 BOJIHBI
21 MexaHuyeckye ¥ 371eKTPOMarHUTHbIe 9 1 Bbubmoteka LIOK
' KoJyiebaHus https://m.edsoo.ru/7f41c97c
99 MexaHWuecKue 1 3JIeKTpPOMarHUTHbIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmoreka [JOK
2.3 O 10 3
frka https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 24

Pasnen 3. OCHOBEI CIIEIIMAJIFHOM TEOPYM OTHOCUTEJIFHOCTH

31 OCHOBBI CIieljuaabHOM TeOpUHr 4 1 bubnmoreka [JOK
' OTHOCHUTE/IbHOCTHU https://m.edsoo.ru/7f41c97c
Uroro nio pa3geny 4
Paznen 4. KBAHTOBAS ®N3UKA
bubmoreka [JOK
4.1 3 7 6
JIGMEHTBL KBATTOBOM OrTHicH https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubnuoreka LIOK




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

4.3 ATOMHOE PO > https://m.edsoo.ru/7f41c97c
Uroro nio pasgeny 15
Pasgen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPO®U3NKUN

5.1 OJieMeHThbl aCTPOHOMMH U aCTPOMU3UKU 7 Egg:j:jiiiﬁﬁ £41c97c
Wtoro no pasgeny 7
Paszien 6. OBOBIJAIOIIEE TIOBTOPEHUE

o Ofobuatosee foeToperite 4 Egs:j/?el{diiii/7f41c97c
Wtoro no paspeny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







I[TIOYPOYHOE ITJTAHUPOBAHUE

10 KITACC
KonugectBo wacos
Ne Tema ypoka KontposneHele  IIpakThueckue flara MEKTPOHHLIE La(ppOB5Ie
/1 Bcero u3ydeHuss  oOpa3oBaTe/bHbIE PECYPCHI
paboTsI paboTsI

1 Pdusrka — Hayka o rpupoze. HayuHble 1 bubmioTeka LIOK
METO/IbI [T03HAHUSI OKPY>KaIOI[ero Mupa https://m.edsoo.ru/ff0c32e2
Posib 1 MecTO QU3MKYU B

) (hopMUpOBaHUM COBPEMEHHOM HayUHOM 1 bubmoreka [JOK
KapTUHbI MUPa, B TIPaKTUUeCKOU https://m.edsoo.ru/ff0c33e6
JlesITe/TbHOCTH JTII0Zen
MexaHUuecKoe JBUKeHHe.

3 OTHOCUTEIBHOCTb MeXaHUYeCKOI o 1 BubmoTeka LIOK
nBKeHust. [lepemMeliieHue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHOMepHOe nipsMo/iMHerHoe 1 bubnmoreka [JOK
IBIDKeHUe https://m.edsoo.ru/ff0c3620

c PaBHOyCKOpeHHOe TNpsAMOJIMHenHOoe 1 bubnmoreka [JOK
[IBIKeHHe https://m.edsoo.ru/ff0c372e
CBo6o/iHOe TIajieHue. Y CKOpeHHe bubmoreka [JOK

6 1
CcBOOO/THOTO TIa/IEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonnHeliHoe gBrkeHue. [IBrkeHre 1 bubmoreka LIOK
MaTepraabHOW TOUKHU 110 OKPY’KHOCTH https://m.edsoo.ru/ffO0c3ada
[TpyHLMn oTHOCKTeILHOCTH ["anunes.

8 I/IIF—)IepI]jI/IaJIBHbIe CHCTeMBI OTCUeTa. 1 Bubmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
ITepBoiii 3ak0H HeroTOHA
9 Macca Tena. Cuna. [1puHuun 1 bubnuoreka LIOK




CyMNeprno3uLuu cuji. Bropou 3aKkoH
HeroToHa f/11 MaTeprasbHOU TOUKHU

Tpetuu 3akoH HbroTOHA 151

https://m.edsoo.ru/ff0c3be8

bubmoreka [JOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOro taroreHus. Cuia

11 TSDKEeCTH. HEII))BE[H KOCMHYecKas Bubworexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOpOCTb
bubmoreka [JOK

12 Cuna ynpyrocru. 3axoH I'yka. Bec ena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa(ppuueHT TpeHus.

13 Cuna CEHpOTHBneI?H(t:I ;pn /I[BI/IE(EHI/II/I Brbmiorexa LOK

https://m.edsoo.ru/ff0c3f76
Tesa B XUAKOCTU WU rase
[MTocTymnaTenbHOe U BpalllaTebHOe

14 JBIDKeHHe abCOMI0THO TBEPOTO Tera. bubnmoreka [JOK
MowmeHT cubl. ITneuo cunbl. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Teya
Vimnynbc MaTepuaibHON TOUKH,

15 CUCTeMbl MaTepUabHbIX TOYEK. Bubmoteka LIOK
VmMmysiec cuiibl. 3aKOH COXpaHeHUs! https://m.edsoo.ru/ff0c43d6
HMITy/ibca. PeakTHBHOe [IBU)KeHUe
PaboTa ¥ MOIITHOCTb CHJIBI.

16 KuHeTnueckasi 5Heprusi MaTepuajibHON Bubmoteka LIOK
Touku. Teopema 06 n3MeHeHUH https://m.edsoo.ru/ff0c4502
KUHETUYeCKOU SHepruu
[MoTeH1MabHAsE SHEPT UL

17 IloTeHranpHas SHeprus yrpyro bubnuoreka LIOK

7e(hOopMHPOBaHHOU MPY>KUHBI.
[MToreH1ManbHast SHepPrus Tesa BOIM3U

https://m.edsoo.ru/ff0c461a




18

19

20

MOBEPXHOCTH 3eMJr

[ToTeHIMaIBbHBIE U HETIOTEHIIMAbHbIE
cunbl. CBsA3b pabOTHI
HEIOTEHIUAbHBIX CHJI C U3MEHEHUEM
MeXaHUYeCKOW YHEPIMU CUCTEMBI TeJl.
3aKOH COXpaHeHHs MeXaHUYeCKOU
SHepruv

JlaboparopHas pabota «cciemoBaHue
CBSI3U PabOThI CU/IBI C U3MEHEHUEM
MeXaHUYeCKOW SHEPruM Tejla Ha
TIpUMepe PaCTSHKEHHSI PE3UHOBOTO
KTyTa»

KonTponbHast paboTa 1o Teme

«Kunematurka. [JuHamMuKa. 3aKOHBI
COXpaHeHHs B MeXaHUKe»

bubmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubnmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIe MOJIO’KEHUS] MOJIEKY/ISIPHO-
KUHEeTHYeCcKou Teopuu. bpoyHoBCKoe
nBrkenue. Iuddysus

bubmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JABWKeHHUs U
B3aMMO/|eMCTBUS YaCTHL] BellleCTBa.
Mopeny CTpoeHUsI Ta30B, )XUJKOCTe! 1
TBEp/BIX Tesl

23

24

25

Macca moinekys. Konmuyectso
BeljecTBa. [locTosiHHas ABorazspo
TernioBoe paBHOBecue. TeMriepaTypa U
eé usmepenue. Illkana Temneparyp
Lenbcus

Npeanbhbiii ra3 B MKT. OcHOBHOe

bubmoreka [JOK




ypaBHeHue MKT

AbGcosroTHast TeMmniepatypa Kak Mepa
Ccpe/iHell KWHeTUUYeCKON SHepruu

https://m.edsoo.ru/ffOc4fde

bubmoreka [JOK

26 JBIDKEHHS] MOJIEKY/1. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MengeneeBa-KamnelipoHa

27 3akoH [JanbToHa. ['a30Bbie 3aKOHbI
JlaboparopHas pabota «/ccienoBaHue

28 3aBUCUMOCTH MeX/y rapameTpaMu
COCTOSIHHSI Pa3pe>KeHHOr0 ra3a»

79 N3ornporieccel B uieaabHOM Tas3e v UX bubnmoreka [JOK
rpaduueckoe rnpezcTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 3Heprus
TepMO/IMHAMUUEeCKOW CUCTeMbI U

30 crnoco0Onl e€ u3mMeHeHusi. Konmuectso bubnmoreka [JOK
TeTUIOTHI U paboTta. BHyTpeHHSsIs https://m.edsoo.ru/ff0c5952
9Heprusi 0JJHOaTOMHOTO UZieaTbHOTO
rasa

bubmoreka [JOK

31 Buant TerionepeAaum https://m.edsoo.ru/ff0c5c36
Y enbHasi TEMI0EMKOCTD BellleCTBa. Bubmiorexa LIOK

32 KosmmuecTBo TeruioTsl 1pu

. https://m.edsoo.ru/ff0c5c36
Terionepesave. AznabaTHbIN Mporiecc

33 [TepBbIi1 3aKOH TEPMOIMHAMUKU U €r0 bubmoreka LIOK
TipYMeHeHue K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTtumocTs TpoLieccoB B TIpUpoO/e. bubmoreka LIOK
BTopoi 3aK0H TepMOJMHaMUKH https://m.edsoo.ru/ff0c6230

35 [Mpunuun gevicteus u KI1/ TeryioBoi bubmoreka [JOK

MalllMHbI

https://m.edsoo.ru/ff0c600a




36

Hwkn Kapro u ero KIT/

OKoJioruyeckye mpood/eMsbl

37
TEeTJI03HePreTUKU
38 O6ob61arorii ypok «MoJieKyisipHast bubmoreka LJOK
¢u3rka. OCHOBBI TEPMOJUHAMUKM» https://m.edsoo.ru/ff0c6938
KonTtposnbHast paboTa o reme
39 «MOHPEKYJIHPHESI ¢u3nka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKI»
40 [Tapoobpa3oBaHue ¥ KOHZEHCALIUS. bubnmoreka [JOK
VicniapeHue U KuTieHHe https://m.edsoo.ru/ff0c63b6
a1 AGcomoTHast 1 OTHOCHUTE/bHAs bubmoreka [JOK
BJIQ)KHOCTb BO3/1yXa. HachblljeHHbIi rap https://m.edsoo.ru/ff0c64d8
Teépaoe teno. Kpucrannmueckve u
4 amopdHble Tena. AHHU30TPOIUSI CBOUCTB bubnmoreka [JOK
KpUCTa/UIoB. 2KuIKre KpUCTasuIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHaJibl
[TnaBneHye ¥ KpUCTA/LTA3ALIUS.
43 Y nenbHas TEHJII())Ta HJIaBJIe}]jI/IH. Bubnmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cybmmmariust
bubnmoreka [JOK
44 YpaBHeHue TerI0BOro banaHca https://m.edsoo.ru/F0c6820
OJIeKTpU3aLus TeJl. DJIEKTPUUYECKUN
45 3apﬂ,q.p,£[BaL113H,qa 3JIeKTpI/I‘{l:(-)Z‘CKI/IX Bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3apsiioB
IIpoBOHUKY, TU3/IEKTPUKUA U
46 H(E)ﬂprAOBO/I[HIfKI/I. 3{:1K(I;)H COXpaHeHusl Bubmorexa LIOK
https://m.edsoo.ru/ffOc6bcc
3JIeKTPUUECKOro 3apsijia
47 BsaumopeuncTsure 3apsaf0B. 3aKOH bubmoreka LIOK




48

49

Kysona. ToueyHbIH 3/1eKTPUUECKUNA

3apsf,

Haripssk€HHOCTE 3/1eKTPUUYeCKOro MOJIS.
[TpuHUMT CyTieprio3vuLiuu
37IeKTPUYeCKuX roJjeu. JInHuu
HanpsyKEHHOCTH

Pabora cum 3/1eKTpoCTaTUYeCcKOro

nous. [Torenuman. PasHoCTh
MOTeHLMaIoB

https://m.edsoo.ru/ff0c6ce4

bubmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmoreka [JOK
https://m.edsoo.ru/ff0c6f00

50

HpOBO,E[HI/IKI/I H JUSJIEKTPHUKU B
JJIEKTPOCTATUYECKOM I10JI€E.
,HI/IBJIEKTPI/IIJECKHH IMPpOHULIa€EMOCTDb

Bubmoteka LIOK
https://m.edsoo.ru/ff0c7018

51

52

53

DJIEKTPOEMKOCTb. KoHZieHcaTop

DJIEKTPOEMKOCTD TJIOCKOTO
KOH/IeHCaTopa. DHeprus 3apsKeHHOro
KOH/IeHCaTopa

JIabopaTopHasi pabota "V3mepeHue
3/IEKTPOEMKOCTH KOHZeHcaTopa"

Bubmoteka LIOK
https://m.edsoo.ru/ff0c7126

bubnmoreka [JOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHLMN JeCTBYS U IPUMeHeH e
KOH/IeHCaTOPOB, KOTTMPOBA/ILHOTO
amnmnapara, CTpyWHOr 0 IpyUHTepa.
OnekTpocTaTUyecKas 3aljuTa.
3asemsieHre 371eKTponprubopoB

55

ONeKTpUUeCcKUi TOK, YCJIOBUS €ro
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cwia Toka. HamnpsokeHue.
Conporunienue. 3akoH Oma it




56

Y4acCTKa Lernun

[TocniepoBarenbHOe, MapaerbHoe,
CMeIIIaHHOe COeJUHEeHUEe TIPOBO/IHUKOB.
JlabopaTopHasi pabota «/3yueHue
CMEIIIaHHOTO COeJUHEHUSI PE3UCTOPOB»

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTb 37IEKTPUYECKOTO
TOKa. 3aKoH [Ixoyns-JleHua

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

58

3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
3/1eKTpuueckoi 1end. KopoTtkoe
3aMbIkaHue. JTabopaTopHast pabota
«M3mepenue 3/]C UCTOYHUKA TOKA U
€ro BHYTPeHHero COTpPOTUBIIEHUS»

0.5

bubmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

61

62

Pe3epBHbIii ypok. KoHTposibHas paboTa
1o TeMe "DyeKTpoArHaMUKa" /
Bcepoccutickast mpoBepouHasi paboTa
O6o61m1aronuil ypok
«DJIeKTpoIuHaMIUKa» / Bcepoccuiickast
rpoBepoyHasi paborta

DJIEKTPOHHAs TPOBOUMOCTD TBEP/IBIX
MeTaslyIoB. 3aBUCUMOCTh
COTPOTHUBJIEHUS MeTaJI/IOB OT
TeMIiepaTypbl. CBepXIpoOBOJUMOCTb
OJIEKTPUYECKUU TOK B BaKyyMe.
CBoMCTBA 3JIEKTPOHHBIX [TyUYKOB

bubmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubnmoreka [JOK
https://m.edsoo.ru/ff0c88be

63

[TonyripoBOfHUKY, UX COOCTBEHHast U
TIpYMecHast TpoBOAUMOCTh. CBOWCTBA
p—n-niepexoza. [TonynpoBoHMKOBbIE
nprubopbI

bubmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DJIEKTPUUYECKUU TOK B pacTBOpax U

64 pacniasax 3J1eKTPOJIUTOB. 1 bubmoreka LJOK
OneKTponuThYecKasi AUCCOIUALIUs. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJI3
OJIEKTPUUYECKUU TOK B raszax.

65 CamocTosiTeNlbHbIU U 1 bubnuoreka LIOK
HeCcaMOoCTOsITe/IbHBIW pa3psifi. MomHusl. https://m.edsoo.ru/ff0c84ae
[1na3ma
OnekTpuueckue MpUOOPHI U YCTPOMCTBA

66 U UX Hl[))aKTI/IIIECKo[; HpI/[I)MEHe};{I/IE. 1 Brbmiorexa LOK

https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH Oe30TIaCHOCTU
KonTtposbHast paboTa o reme

67 «32nekTpocratyka. [TocTossHHbIN 1 bubmoreka LIOK
3/IEKTPUUECKHH TOK. TOKHM B pa3/TMUHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»

68 Pe3epBHbIii ypok. Obo61maromyii ypok 1 Bubmoteka LIOK
o Temam 10 Kjacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIACC

KomuecTBO uacoB

11_\11/9 ‘Tema ypoka KontposbHble  [IpakTHueckue Hara MEKTPOHHEIE LFAQPOBELIe
I Bcero u3ydeHuss  0Opa3oBaTe/bHbIE PeCYPChI
paboTsI paboTsI
[TocTOsTHHBIE MarHUTBI U UX
1 B3auMozencTBue. MarHuTHoe rnose. 1 bubmioTeka LIOK
BekTop MarHUTHOM UHAYKUWU. JITMHUA https://m.edsoo.ru/ff0c9778
MarHUTHON UHYKLIAA
MarauTHoe 1oJie IPOBOJHUKA C TOKOM.
2 OmbIT Opcresa. B3§HMoie1‘/’ICTBI/Ie 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TIPOBOAHUKOB C TOKOM
3 JIabopatopHasi pabota «/3yueHue 1 1 bubmoreka [JOK
MarHMUTHOT'O TIO/ISI KaTYLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[eiicTBHE MarHUTHOTO TI0JIS1 HA
MPOBOJHUK C TOKOM. Cuia Amriepa.
4 Hl?iﬁopiTOpHaﬂ pabora «MCCJIE,E[OE&HI/IE 1 1 Bubmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
JeMCTBUSI TIOCTOSTHHOTO MarHWTa Ha
PaMKy C TOKOM»
efCTBHe MarHUTHOTO TT0JIsT Ha
5 ?BI/I)KyH_[yIOCH 3apsDKEHHYIO YaCTULLy. 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopentja. Pabora cunbl JIopeHiia
OJleKTpOMarHuTHast MHAYKIys. TToTok
6 BeKTOpa MarHUTHOM UHAYKLMU. D/1C 1
WHAYKI[UHU. 3aKOH 3/IEKTPOMarHUTHOU
nHAyKuuy Papazes
. JTaboparopHasi pabota «/cciemoBaHue 1 1 bubmoreka [JOK

ABJ/I€HUA BHEKTPOMaFHHTHOﬁ

https://m.edsoo.ru/ff0cal50




MHAYKLOHUN»

WNupykTUBHOCTL. SIB/IeHUe
caMouHAyKuu. D1C caMOUHAYKIWH.
OHeprysi MarHUTHOTO TM0J151 KaTYILKHU C
TOKOM. D/IEKTPOMarHUTHOE 1oJie

bubmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHUUecKre yCTPOMCTBA U UX
TIpUMeHeHte: NTOCTOSTHHbIe MarHUTHI,
5/IeKTPOMAarHuThl, 371eKTPOJBUraTe/lb,
YCKOPUTe/X 3/1eMeHTapHbIX YaCTHLI,
VH/IYKL[MOHHAs [1eyb

10

O606imaroriuii ypok «MarHuTHoe
1ojie. DJIeKTPOMarHUTHasA MHAYKIHSI»

bubmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

12

13

14

KoHTposibHast paboTa 1o Teme
«MarHuTHoOe 1ose. 31eKTpOMarHuTHast

WHIYKLIWS»
CBo0o/iHbIE MeXaHUUeCKHe KoJiebaHusl.
I'apmoHuueckue KosiebaHusl.
YpaBHeHHe TapMOHUUECKUX
KosiebaHui. [IpeBpaltieHre SHePruu

JlaboparopHast paboTa «VccieqoBaHue
3aBUCHMOCTH T€PH0/ia MaJTbIX
KoJsiebaHHi TPy3a Ha HUTH OT JIJTUHBI
HUTH U MaCChl Tpy3a»

KonebarenbHbid KOHTYP. CBOOO/HBIE
5/IeKTPOMarHUTHbIE KO/ieOaHus B
u/leasibHOM Kosie0aTeslbHOM KOHTYpe.
AHaorvist Mexxiy MeXxaHu4eCKUMH U
3/IEKTPOMarHUTHBIMU KOJIe0aHUSIMU

bubmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubnmoreka [JOK
https://m.edsoo.ru/ff0caf06

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




15

16

17

18

19

®opmysa ToMcoHa. 3aKOH COXpaHeHUs
9HEPTUU B U/Iea/IbHOM K0J1e0aTeTlbHOM
KOHTYype

IIpencraBieHve 0 3aTyxXaroLLUX
KonebaHusx. BoIHYX/IeHHbIe
MexaHudeckue Kosiebanusi. Pe3oHaHc.
BrIiHyXIeHHbIe 3/IeKTPOMarHuTHbIe
Kosie0aHuUsI

[TepemenHbIV TOK. CYHYCOUANBHBIA
repeMeHHbIW TOK. MOILHOCTh
NepeMeHHOr 0 TOKa. AMIUIMTYAHOe U
JleriCTBYyIOlLLlee 3HaUeHKe CUJIbI TOKA U
HarpsbKeHust

Tpancdopmarop. [Ipon3Bo/CcTBO,
repejava u rorpeodseHye
371eKTPUUYECKON SHEPTUM

YCTPOHCTBO U MPaKTHUECKOe
TIpUMeHeHHe 3JIeKTPUYEeCKOro 3BOHKa,
reHepaTopa repeMeHHOT0 TOKa, JTMHUH
3/IeKTporepeiayu

bubmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

bubmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bubnmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHUYeCKUe PUCKU I1py
MIPOU3BO/CTBE 3/IEKTPOSHEPIUHU.
KysnbTypa ucronb3oBaHus
3JIEKTPO3HEPrry B NIOBCEJHEBHOU
JKU3HU

21

MexaHuuecKkye BOJIHBI, YCII0BUS
pacnipoctpaHenus. ITepuos. CkopocTb
pacrnpocTpaHeHus U JjIMHa BOJIHBIL.
[ToriepeuHble ¥ NPOJOJIbHBIE BOTHBI

bubmoreka LIOK
https://m.edsoo.ru/ff0cca54




3ByK. CKOpOCTb 3ByKa. [ pOMKOCTb

bubmoreka [JOK

22 3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OneKTpOMarHUTHbIE BOJTHBI, UX
23 CBOH“CfBa 1 cKopocTsb. [IKasna Bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3/IeKTPOMarHUTHBIX BOJIH
[TpuHLUIIBI paJOCBSI3U U
24 TesieBUzieHVs. Pa3BuTure CpeJiCTB CBS3U.
Pagnonokanus
75 KontposbHast pabota «Konebanus u Bubmoteka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimoniMHetHOe pacrpocTpaHeHue
26 CBl:;Ta B o,qupo,quj)I?I cEe,qe?Touequﬁ/i Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd350
WCTOYHUK CBeTa. JIyu cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPaXKeHUs
27 CBe[;a. IToctpoenue 1/1306pa>1<eg1/11/1‘13 Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaJie
[Ipenomnenue ceeta. [TonHoe
28 BlfyTpeHHee oTpakeHue. [IpesenbHbIA Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
yT'0J1 TI0JIHOTO BHYTPEHHEr0 OTpaXkeHUst
79 JIabopatopHasi pabota «/3mepeHue bubmoreka [JOK
TI0KasaTesIsi [Ipe/IOM/IeHUs CTeKia» https://m.edsoo.ru/ff0cd67a
JInn3el. [TocTpoeHune u300pa>keHu B
30 JIUH3e. CDOPM}[I)JIa TOHKOU JII:I)/IHSLI. Bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 JlabopaTopHast pabota «/cciemoBanue
CBOWCTB M300pakKeHUH B JIMH3aX»
32 Hucnepcus cBeta. ClI0XKHBINA COCTaB

6enoro ceera. LIger. JTabopaTropHasi




pabota «HabJmojeHue AUcriepcun
CBeTa»

33 Nurepdepenuys ceeta. Judpakius bubmoreka [JOK
cBeTa. [IudpakijoHHast peléTKa https://m.edsoo.ru/ff0ced22

34 ITonepe4yHOCTb CBETOBBIX BOJIH. bubmioteka LIOK
[Monsipy3auus cBeta https://m.edsoo.ru/ff0cf02e

35 OnTuueckue MpUOOPHI U YCTPONCTBA U
yCI0BUs X Oe30macHOro MpUMeHeHHst
I'paHuL[bl TPUMEHUMOCTH

36 KJ/IaCCU4eCKoU MexaHuKHU. [TocTynarsl bubmoreka LIOK
crieliuaibHOU Teopyur https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTb OIHOBPEMEHHOCTH.

37 3amesjieHre BpEMEH'qI/I U CI;KpameHHe Bubmmorexa LIOK

https://m.edsoo.ru/ffOcfa42
JTUHbI
OHeprvs U UMITYJ/IbC PeISITUBUCTCKOU
38 qaCTI:/IuLI. CBHBbyMaC(IZ)bI C SHeprueu u Bubmorexa TIOK
https://m.edsoo.ru/ff0cfc68
HMMITY/TIECOM. DHEprusi MoKosi
KonTtpospHast pabora «OnTHKa.
39 OCHOEI:I cneulfaanof/i TeOpUU Bubmorexa LIOK
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTE/IbHOCTU»

40 ®otoHbl. ®opmyiia [1naHka. DHeprus u bubmoreka LIOK
UMMy/bC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITUE U UCCIeJOBaHHEe

41 CbOTEB(beeKTa. OHILZI[TI:I A T. Bubworexa LIOK

https://m.edsoo.ru/ffOcffc4
CrosieToBa
4 3akoHbI PoTosddekTa. YpaBHeHUE bubmoreka [JOK

OuHIITerHa A5 poTo3ddeKTa.

https://m.edsoo.ru/ff0d015e




«Kpachnas rpanuta» ¢oto3ddekra

Hasnenue ceera. OnbiTel I1. H.

. bubmoreka [JOK
43 JlebeneBa. XMMHUECKOe /IeHCTBHE https:/m.e dS(])_}).ru/ £0d04a6
cBeTa
TexHuYecKre yCTpOMCTBA U
44 MpakKTUUeCKoe NMpUMeHeHHe:
dboTo31eMeHT, GOTOAATUMK, COTHEUHAsT
Oarapesi, CBeTOAMO/,
45 Pelienne 3az1au 1o TeMe «DJieMeHThI bubmoreka [JOK
KBAHTOBOU OIITUKU» https://m.edsoo.ru/ff0d0302
Mogens aroma TomcoHa. OnbIThI
46 Pe3§p(bop,aa 0 pacCessHUI) O-4aCTHL]. Brbmiorexa LOK
https://m.edsoo.ru/ff0d091a
[TnanetapHasi Mofie/ib aTOMa
bubnmoreka [JOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nyuyenue u nornoiieHre (pOTOHOB
48 Hpuﬁpexoge aTOM;LI C O,Z[H(()i;o YPOBHS Bubmmorexa LIOK
o https://m.edsoo.ru/ff0dOafa
9HEepruu Ha Apyrou. Busbl crieKTpoB
BosiHOBBIE cBOMCTBa yacTull. BosiHbI fe
49 Bpouna. Koprycky/sipHO-BOJTHOBOU BubmoTeka LIOK
nyanusM. CrioHTaHHOe U BBIHY K eHHOe https://m.edsoo.ru/ff0d0ca8
H31yyeHue
OTkpbITHE MOAKTUBHOCTHU. ONBITHI
50 Pe3ez>¢)op,q§a1fo oripe/ie/ieH1I0 COCTaBa Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd?2
PaIM0aKTUBHOI'O W3/TyUeHUsI
CaoucTBa anbta-, bera-, raMmma-
51 u3nydyeHus. BausHue

PaAn0OAKTUBHOCTHU Ha KHUBbIE




52

OpraHU3Mbl

OTKpbITHE IPOTOHA U HEUTPOHa.
N3otornbl. Anbda-pacriaf.
ONeKTPOHHBIA ¥ TIO3UTPOHHBIN GeTa-
pacnaj. ['amMMa-u3nyueHuve

bubmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI3U HYK/IOHOB B sifipe.

AnepHble peakuuu. f1epHbIA peakTop.

[Tpo6ieMbl, TTEPCIEKTUBEI,
9KOJIOTUYECKHEe aCTIeKThl SIIEPHOU
SHEPreTHKU

bubmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

55

56

OnemMeHTapHble YacTULbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAO/MIOeHUs U

pervcTpaLyy 371eMeHTapHbIX YaCTHlLl.

Kpyrnbiii cton «®@yHgameHTanbHbIe
B3aMO/euCTBUS. EIMHCTBO
(br3MUeCcKOU KapTUHBI MUpa»

OTaribl pa3BUTHS aCTPOHOMUH.
[TpukiagmHOe 1 MUPOBO33pEHYECKOe

3HayeHue aCTpOHOMUHU. Buyj 3B€31HOr0

Heba. Co3Be3zusl, SIPKHe 3BE3/bI,
TIJIaHeThI, UX BUIUMOE JIBWKEHHUE.
CoJsiHeuHas cucrema

CouHue. ConHeyHasi aKTUBHOCTb.
Wcrouynuk sHeprumn CoJsiHLA U 3BE3],

bubnmoreka [JOK
https://m.edsoo.ru/ff0d0e38

57

3B€3/1bl, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/IbI TJIaBHOW
110C/1eJ0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMeHHbIe
rpe/CTaBAeHUs O MPOUCXOXKIEHUU U




58

sBositoniK CoJlHILIa U 3BE3]

Mineunsid [1yTe — Hama I'ajakTuka.
[Tonosxenwe v aBrxenve CoHLja B
lNanmakTurke. I"'amakTMKU. YepHbie AbIPHI
B s/lpax raaakTHUK

59

Bcenennasi. Pa3beranue ranakTHk.
Teopus bosblioro B3pbiBa.
PenukToBoe usnyueHue.
MeraranakTyka

60

61

62

63

HGPEH_IEHH]:IE l'IpO6JIeMbI dCTPOHOMUU

KonTtpospHast pabota «D/ieMeHThI
aCTPOHOMUU U aCTPO(PUIUKU»

O6o01atoruii ypok. Ponb dhu3uku u
aCTPOHOMUH B SKOHOMHYECKOH,
TEeXHOJIOTUYeCKOH, COL[UaTbHOU U
3TUUECKOM cepax [esTebHOCTH
yesioBeKa

O6o01atoruii ypok. Posb 1 MecTo

(bU3MKU ¥ aCTPOHOMUU B COBpEMEHHOM
Hay4YHOU KapTHHe MUpa

64

O6oO0r1atoruii ypok. Posb
(u3myeckoit Teopuu B (POPpMUPOBAHUU
rpe/iCTaB/eHu 0 (PU3MUecKol KapTHuHe
Mupa

65

O6o6maroiuii ypok. Mecto
¢bu3nyeckoil KapTUHBI MUpa B 0011IeM
psily COBpeMeHHBIX eCTeCTBeHHO-
HayYHbIX TIpe/JICTaB/IeHUi O TIPUPO/e




Pe3epBHbBINM ypOK. MarHurtHoe 1oJie.

66 ONeKTpOMarHUuTHasi UHAYKLIUS 1
Pe3epBHbIi ypok. OnTrKa. OCHOBBI

67 Criel{MaJbHOM Teopuu 1
OTHOCUTE/IbHOCTU
Pe3epusbili ypok. KBanToBasi (usmka.

68 3ne1\EeHTbl};l:2Tp0H0MHH u ’ 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpou3rKu
OBIIEE KOJIMYECTBO YACOB I10 68
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TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBEI

10 KJITACC

Kopg,
TpOBEpsIeMOro
pesy/bTara

10.1

TTpoBepsieMble NPeAMETHBIE Pe3Y/IbTaThl OCBOEHUS OCHOBHOM
obpa3oBaTe/IbHOM IMPOrpaMMel CpefiHero ob1ero odpa3oBaHuUs

HeMoHCTpUpOBaTh Ha IIpUMepax pojb WU MecTo (U3MKU B
(opMHpOBAHKMK COBPEMEHHOW Hay4YHOM KapTHUHbI MHpa, B Pa3BUTUU
COBpEMEHHOW TeXHUKU U TeXHOJIOTWM, B NIPAKTUUECKOU JeATe/bHOCTH

JIIofien

10.2

YuuTbIBaTh PaHULIbI TIPUMEHEHHsI U3yUeHHbIX (PU3NYeCKUX MOJelei:
MaTepHasibHasi TOUKa, WHepIMajbHas CHUCTeMa OTCYéTa, abCOOTHO
TBEpZOe TeJo, U/ealbHbIN Ta3; MOJe/Nd CTPOEHUS Ta30B, XKUAKOCTeH U
TBEPABIX TeJ, TOUEUHBIA 3/eKTPUUeCKUN 3apsii — TMpU pelleHun

(bu3nuecKux 3ajjau

10.3

10.4

Pacrnio3HaBaTh (pusnueckue siBjieHUs (TIPOLIECCHI) U OOBSACHATh UX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIeKYy/IsipHO-KUHEeTUUeCKOW Teopuur
CTPOEeHMsl BelleCTBA W  3/JEKTPOJAUHAMUKH: DPaBHOMEpPHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEHHOe [BM)KeHHe, CBOOO/HOe MajieHre
TeJ, [ABWKEHUWE T0 OKPY)XHOCTHU, WHEpLUsi, B3aUMOJENCTBUE TeJl;
muddy3usi, O)pOYHOBCKOe IBM)KeHHE, CTPOeHHe KUAKOCTeN U TBEPABIX
Te/, W3MeHeHWe o00BEMa Tel TIpU HarpeBaHWW (OXJIAXKAEHHH),
TernJioBOe paBHOBecHe, HCIMapeHue, KOHJeHcalus, [J1aB/ieHue,
KPUCTa/l/I3alysi, KUIeHWe, BJIA)XHOCTb BO3/yXa, TOBBILIEHUE
JlaBJ/ieHus1 ra3a Mpy ero HarpeBaHWU B 3aKPbITOM COCY/ie, CBSI3b MEXAY
rapamMeTpaMM COCTOSIHMSI Ta3a B U30MpoLieccax; 3J/eKTpu3alus Tel,

B3aUMO/IelICTBHE 3apsi/iOB

OnuceiBaTb MeXaHWUYECKOe [JBIDKEHHWe, UCIOJIb3ys  (u3NuecKue
Be/IMUMHBI: KOOp/JMHATa, MyTh, MepeMellleHre, CKOPOCTb, yCKOpPEeHHe,
Macca Tena, CWla, HWMIY/AbC Teja, KUHETHYeCKas SHeprus,
NOTeHLMa/bHas SHeprusi, MexaHuueckas paboTa, MexaHWYecKas
MOLLHOCTb; TIPU OMUCAHWHW MPaBUIBHO TPAKTOBaTh (PM3UYECKUM CMBIC/I
WCTIONb3yeMbIX BeMUWH, WX 0003HaueHWs W eJUHMLIbI, HaXOJUTh
(hopMybl, CBSI3bIBaKOLLME JAHHYIO (PU3MUECKYI0 BeUYMHY C APYTrUMU

Be/IMUYMHAMUA

10.5

OmnuceiBaTh H3yUeHHbIe TeIl/I0OBbIe CBOICTBA TeJ U TEIJIOBbIe ABJ/IeHNU4,

HCII0JIb3Y4 Cl)I/ISI/ILIECKI/Ie BE€/IMYWHEBI: [OaBJ/IeHHWEe Trad3d, TeMIlepdaTypa,




CpefiHsIsi KMHEeTUuecKasi SHeprusi XaOTUUeCKOro [IBUXKEHHUsSI MOJIeKY,
CcpefHeKBaJpaTUuHasi CKOPOCTb MOJIeKy/l, KOJIMUeCTBO Ter/IOThl,
BHYTPEeHHsII JHeprus, pabora ra3a, Ko3hdUIMEHT I107e3HOT0
JEeNCTBUSI  TEIJIOBOTO JIBUraTesiss; TIPU  OMMCAHWM  TIPaBUJIBHO
TpakToBaTh (U3MUYECKUN CMBIC/ UCMOJb3yeMbIX BeIUYUH, UX
0003HauUeHUsI U eJUHUIIbI, HAXOAWTb (OPMY/Ibl, CBS3bIBAIOIIHE

JaHHY10 (GM3MYeCKyl0 BeJIMUUHY C APYTUMU BeTMUMHAM

10.6

OnuchiBaTh UM3yueHHble 37IeKTpUUeCKHWe CBOWCTBA BelllecTBa U
J7IeKTpuyeckre  siBjieHUs1  (TIpoLiecChl), HUCIOMb3ys  (PU3nUecKue
BeJTMUUHBI: 3/IeKTpUYECKUNA 3apsiz, 3/IeKTpUYecKoe  TIOJe,
HaTPSDKEHHOCTb  T0JIsl, TIOTEHLIMasa, pa3HOCTb T[IOTeHIMA/oB; TIpU
OTMCAHWU TIPaBU/IbHO TPAKTOBAThb (PM3WUECKUI CMBIC HCIOJIb3YeMbIX
BeMUMH, WX 0003HaueHWss ¥ e[WHUIIbl; YKa3bIBaTb (OPMYJIBI,
CBSI3bIBAOLI[ME  JIaHHYIO  (PU3WUECKYI0 BEJIMUMHY C  JIDYTUMH

Be/IMUYMHaAMHU

10.7

aHa/IM3UpOBaTh (PU3MUeCKUe TIPOLeCChl W SIBJIEHUS, HWCIIO/b3Ys
(r3nuecKre 3aKOHbI U TIPUHLIUIIBL: 3aKOH BCEMUPHOTO TaroteHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHHs MeXaHW4eCKOW SHepruu,
3aKOH COXPaHeHHs UMITyJ/bCa, MPUHLIUM CYMEepPIO3ULIMA CUJI, PUHLIUI
PaBHOMPAaBUsI UHEpPLMAJbHbIX CUCTEM  OTCYéTa; MOJIeKYJ/ISIPHO-
KMHETUYeCKyl0 TeOpDUI0 CTPOEHMs BellleCTBa, ra30Bble 3aKOHbI, CBSI3b
CpelHeld KWHETUYeCKOM 3SHepPruM TerviOBOIO [IBU)KEHUSI MOJIEKY/ C
abCoJIIOTHOM TeMIiepaTypOM, TepBbIii 3aKOH TePMOJWHAMHKH; 3aKOH
COXpaHeHUsl 3JIeKTPUUeCKOoro 3apsza, 3akoH KysoHa; mnpu 3TOM
pasnuuaTh CJI0BECHYIO (POPMY/IMPOBKY 3aKOHa, ero mareMaThyeckKoe

BbIp@)KeHHe U YC/I0BUS (TpaHULIbl, 00/1aCTH) IPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHITb OCHOBHBIE TIPUHLIUIIBI [IeMCTBUS MalllMH, TNPUOOpPOB U
TeXHUYECKUX YCTPOMCTB; pa3ivuaTh YCAOBUST WX 0e30macHOro

HCII0/1b30BaHUA B HOBCE,E[HQBHOﬁ JKHU3HU

BBINOMHATE 3KCIIePUMEHTHI 110 UCC/IeI0BaHUI0 (PM3UUYECKUX sIBJIEHUN U
TIPOLIECCOB C MCIO/Ib30BaHUEM TPSIMbIX U KOCBEHHBIX M3MepeHUit; Mpu
5ToM (¢GopMyaMpoBaTh MpobneMy (3a7auy) W TUIOTe3y yueOHOTro
5KCIepUMeHTa, cobuparth  yCTaHOBKY W3  TIPeJJIO’KeHHOTO
000py/10BaHusl, TPOBOAUTE OTBIT ¥ (JOPMYTUPOBATH BHIBO/IBI

Ocy1iecTBiATh TMpsIMble U KOCBEHHble M3MepeHUs (PU3NUecKux

Be/IMUMH; IIpU 3TOM BbI6I/IpaTb ONTUMaJIbHBIM CII0CO0 HU3MepeHusa "

HCII0J/Ib30BaTh M3BeCTHbIE MEeTO/JbI OLIEHKH HOFPEHIHOCTEﬁ I/I3Mep6HI/Iﬁ

10.11

I/ICCJ'IEAOBI:ITB 3dBUCUMOCTH MeXOy (1)1/131/1‘-IECKI/IMI/I Be&/IMUMHAMU C




10.12

WCTO/b30BaHWEM TMPSAMBIX W3MEpPEeHUW; MNpPU 5TOM KOHCTPYWPOBAaThb
YCTaHOBKY, (UKCUpPOBaTh pe3yabTaThl TIOJIyUeHHON 3aBUCUMOCTU
(u3nMyecKUx BeIMUMH B BUje Tabsul] U rpaduKoB, JiesiaTh BBIBOJBI T10

pe3y/abTaTaM HUCC/IeJOBaHUA

CoOsmofiaTh  TpaBuia  0e30mMacHOTO  TpyJa TMpd  TPOBeAEHUU
WCC/IeJOBaHUM B  paMKax yuyeOHOTO  3KCrieprMeHTa, ydeOHO-
WCC/IeI0BATe/IbCKOU M TIPOEKTHOM JesiTeIbHOCTU C MCI0JIb30BaHHWEM

M3MepHUTe/bHBIX YCTPOUCTB U 1ab0paTOpHOro 000py10BaHUS

10.13

Pemmath pacuéTHble 3a/jaud C SIBHO 3a/laHHOM (hH3UUECKOW MO/iebio,
UCTIONb3ysl (pU3MUecKre 3aKOHbI W TMPHUHLIUIIBI, Ha OCHOBE aHaiu3a
yCJIOBUS  3aZiaud  BbIOMpaTh  (PU3UUECKYH) MO/le/lb,  BBIAE/STh
bu3nueckre BeJIMUMHBI U (OPMYJ/Ibl, HEOOXOAUMBIe [/s1 eé pelleHus,
TIPOBOAUTL PacuéThl U OL|€HUBATh PeaTbHOCTh TMOJ/IyUeHHOTO 3HAUeHUs

(bu3nuecKoi BeTMUUHbI

10.14

10.15

10.16

10.17

10.18

11 KITACC

Pemmatb ~ KauecTBeHHble  3a/lauu: BbICTpauBaTb  JIOTUUECKU
HelpOTHBOPEUMBYIO LIE[IOUKY PacCy)X[JeHUM C ONOpOM Ha U3y4yeHHble

3dKOHBbI, 3dKOHOMEPHOCTH U (1)H3I/IIIECKI/IE ABJ/I€HUA

Vcnonb3oBaTh TpW  pellleHWHd  y4eOHBIX  3aflau  COBpeMeHHbIe
VH(OpMalLlMOHHbIe TEXHOJIOTUU [l TIOMCKa, CTPYKTYPHPOBaHUS,
VHTeprpeTalid U TIpefCTaBleHUs yuyeOHOM M Hay4yHO-TIOMYJISIPHOM
vH(popMaLMy, MOMYyYeHHOM U3 pas3MYHbIX HWCTOYHUKOB; KPUTUUECKH

aHa/IM3UPOBaTh MOIyYaeMyro HH(HOPMaLIKIO

[TpuBOAWTL TIpUMEpPHI BK/a/la POCCUHCKUX U 3apyOEXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHe HayKd, OOBSICHEHME TIPOLIeCCOB OKPY’KaroIIlero

MHDPa, B PAa3BUTHE TEXHUKU U TeXHOJIOTUM

Hcronb30BaTh TEOPETHUECKWE 3HAaHUS MO0 (U3UKe B TOBCEAHEBHOMN
JKU3HU 717151 oOecrieueHusi 6e301acHOCTH MpHY oOpallieH|H ¢ MprubopamMu
U TEXHUUYECKUMH YCTPOMCTBAMH, [/ COXPaHEHWs 3/I0POBbSl M

co0/TF0/IeHVsI HOPM 9KOJIOTHYeCKOTo TI0Be/IeHHsI B OKpY»Katolleii cpefie

PaboTatph B rpyrmie C BBIMOJHEHHEM Pa3/WYHbIX COLMATbHBIX POJIeH,
TUIaHUPOBaTh  pabOTy  TpymIbl,  PpalMOHAJbHO  PacrpezesisiTh
00513aHHOCTM ¥ IJIaHUPOBaTh [esiTeIbHOCTh B HeCTaHJAapTHBIX
CUTyalUsX, a/leKBaTHO OL|eHMBaThb BKJAJ, KaXJOro M3 y4YyaCTHHKOB

TPYIIIBI B PellleHre pacCMaTpUBaeMoi TIpob/ieMbl




Kog
TIPOBEPSIEMOT'0
pesy/bTara

ITpoBepsieMbIe peJMETHBIE Pe3Y/IbTaThl OCBOEHMSI OCHOBHOM
obpa3oBaTe/bHOI IPOrpaMME! CpejHero obIrero obpa3oBaHus

11.1

11.2

HemMoHCTpUpOBaTh Ha TipUMepax poOdb W MeCTo GU3UKU B
(opMUpOBaHUM COBpPeMEeHHOW HayyHOW KapTWHbI MHUpa, B pa3BUTHHU
COBPeMEeHHOM TeXHUKU W TeXHOJIOTMH, B MPAaKTUUeCKOU /esTeIlbHOCTH

ntoiel, 11e/IOCTHOCTb Y eJUHCTBO (PM3MUeCKOM KapTUHbI MHpa
YuuTbIBaTh I'PaHMUL{bl IPUMEHEHUs] U3yUeHHbIX (U3UUYeCKHUX Mozeseit:
TOUEUHBIW 3/IeKTPUUeCKUi 3apsifi, sifjepHasi MoJie/lb aTOMa, HYK/JIOHHast

MOJeJ/Ib aTOMHOI'O dpa IMpy pelieHnu CI)I/IBI/I‘—IECKI/IX 3ada4

11.3

11.4

Pacrio3HaBaTh (u3nyeckve siBlieHUs (TIPOLIECCHI) U OOBACHATH UX Ha
OCHOBEe  3aKOHOB  3/IeKTPOAMHAMHUKU W  KBAHTOBOW  (DU3UKU:
3/IeKTprUYecKasi TPOBOAMMOCTb, TeIJIOBOe, CBETOBOE, XHWMHYECKoe,
MarHMTHoe JlefcTBUs TOKa, B3aUMO/IeiiCTBUe MarHuTOB,
3/IeKTPOMarHuTHasE WHAYKLUS, [eHCTBUe MarHUTHOTO 1O/l Ha
MPOBOAHUK C TOKOM U [JBWKYIIUNMCS 3apsifi, 3/71eKTPOMarHWTHbIe
KonebaHUs U BOJIHBI, TPSIMOJIMHEWHOe paclpoCTpaHeHWe CBeTa,
OTpa)KeHWe,  TpejioMjieHHe,  UHTepdepeHIUs,  JudpakUus U
rosisipu3aljysi CBeTa, AUCIepCUsi CBeTa, (POTO3eKTpUUYecKud 3dekt
(boTo3(pdekT), cBeTOBOe [aB/ieHHWe, BO3HWKHOBEHHWE JIMHEMYaTOro
CreKTpa aromMa BOJIOPO/a, eCTeCcTBeHHass U UCKYCCTBEHHasi

PagrO0aKTUBHOCTb

OnuceiBaTh  M3yueHHble CBOWCTBA  BelllecTBa  (9/€KTpUUECKUE,
MarHuTHble, ONTHUYEeCKHe, 3/1eKTPUUeCKYH) MPOBOAUMOCTb Pa3IMUHbIX
Cpel)) M 3JIeKTPOMarHWTHbIe SB/eHUs  (TIPOLIeCChI), HCII0JIb3YS
¢u3nueckre  BeMUMHBL:  /IeKTPUYECKUM  3apsj, Cuda  TOKa,
3/IeKTpUYEeCKOe  HarpsbKeHue,  37IeKTpUuYeckoe  COTPOTHUB/IEHUeE,
pa3HocTh noTeHuuanoB, J/IC, pabora ToKa, WHAYKLUSI MarHUTHOTO
nosisi, cuna Amrepa, cuna JlopeHija, UHIYKTUBHOCTb KaTYILKH, SHEPrusi
3/IEKTPUYECKOT0 ¥ MarHUTHOTO TT0JIEeH, TIePUO/, ¥ YacToTa KosiebaHui B
KonebaTelbHOM  KOHTYpe, 3apsii W CWia TOKa B TMpoliecce
rapMOHUYECKHUX 3/1eKTPOMarHUTHBIX KosieGaHUH, ¢dokycHoe
paccTosiHue W ONTUUecKasi CWja JIMH3blL; MPU ONMCAHWW TPaBUIbHO
TPaKTOBaTb  (M3UUECKHUN CMBIC  UCMOJb3YeMbIX BEJWUYMH, UX
o0o3HaueHUss U eJUHULIBI; YKa3biBaTb (OPMYyJibl, CBsI3bIBAIOLIME

JAaHHYIO (PU3NUECKYIO0 BeJTMUMHY C IPYTUMH BeJIMUMHAMU

11.5

OnuceIBaTh HN3y4yeHHbI€ KBAHTOBbIE ABJIEHHWA W TIPOLIECCHI, MCIIO/Ib3YyA

(1)I/I3I/I‘-IGCKI/IE BE@/IMUYUHEBI: CKOPOCTb 3/IEKTPOMArHHUTHBIX BOJIH, OJIMHA




BOJHbI U YaCTOTa CBeTa, HSHEPTrUs U UMIYJAbC (OTOHA, TepPUO[
rojypacnaja, >SHeprus CBsI3M aTOMHBIX sifjlep; TpPpU OMUCAHUU
MpaBUJIbHO TPaKTOBaTh (PM3UUECKUUM CMBIC/ UCIOJIb3yeMbIX BEIUUKH,
uxX 0003HaueHWs W eAVHULIbI; YKa3biBaTb (HOPMYyJIbl, CBSI3bIBAIOILVE
JlaHHYI0 (M3MYEeCKyl0 BeJTMUUHY C APYTHMU BeJIMUMHAMH, BBIUUC/ISATh

3HaueHHe (PU3NYECKOU BeTMUUHbI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBarh (U3UUeCKre TIPOLeCcChl W SIBJIEHUS, UCIO/b3ys
¢u3nueckre 3akKOHbl U TOPUHLUMBL:  3akoH Owa,  3aKOHBI
MoC/Ie/JOBaTe/IbHOTO Y Tapa/uie/lbHOTO COeIMHEHUs] TIPOBOJIHUKOB,
3akoH [Ixoynst — JleHIla, 3aKOH 3/IEKTPOMAarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOT'0 PaCIipOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHHsl CBETa,
3aKOHBbI ~ TIpeJIOMJIeHHsI  CBeTa, ypaBHeHWe  OWHINTeMHa  AJis
dboToaddekra, 3aKOH COXpaHeHMs] SHEPTrUuM, 3aKOH COXpaHeHUs
UMITy/IbCa, 3aKOH COXpaHeHWs 3JIeKTPUUeCKOTO 3apsijia, 3aKoH
COXpaHeHUsI  MacCOBOrO0  4YMcja, rnocrynatel  bopa,  3akoH
PafIMOAaKTUBHOTO  pacraja; TMpPH 3TOM pa3nuaTh CJIOBECHYIO
(GhopMy/TUPOBKY 3aKOHa, ero MaTeMaTHyeckoe BbIDa)KeHUe U yCJIOBUS

(rpaHuLBl, 06/1aCTH) MPUMEHUMOCTH

OnpefensaTb HampaBjieHWe BeKTOpa WHAYKLMM MarHWTHOTO TIOJIs

MPOBO/IHUKA C TOKOM, CUJIbI AMriepa U CUJjibl JIopeHiia

CTpouTb 1 ONMMChIBaTh N300paXkeHHe, CO3/jlaBaeMoe IJIOCKUM 3epKaJioM,

TOHKOU JIMH30H

BBIMO/HATE SKCIIEPUMEHTHI TI0 UCC/IeJOBAHNIO0 (DPU3UUECKUX SIBJIEHUH U
TIPOLIECCOB C UCIO/Ib30BaHUEM TPSIMBIX U KOCBEHHBIX W3MEPEHUH; MpH
3ToM dopmMyIMpoBaTh TMpobsieMy (3afjauy) ¥ THUMOTe3y y4yeOHOTO
9KCIIepUMeHTa,  CcoOUpaTh  YCTAHOBKY W3  MPEAJIO)KEHHOIro

obopy/i0BaHus1, IPOBOJUTE OTBIT U (DOPMYTUPOBAThL BBIBOBI

OcyilecTBnATh TMpsiMble U KOCBEHHble M3MepeHUs (PU3NUecKux
Be/IMUMH; TPU 3TOM BbIOMpATh OMNTHUMAaJIbHBIA COCO0 W3MepeHUus: U

HCII0J/Ib30BaTh U3BECTHbIE MEeTO/Jbl OLI€HKHU HOFPEU_IHOCTEI‘/JI I/IBMEPEHI/Iﬁ

11.11

VccnenoBath 3aBUCMMOCTU (PU3MYECKUX BEJIMUYMH C HCII0/Ib30BAaHUEM
NpSMbIX ~W3MEepeHWH; TMpU S5TOM KOHCTPYMpOBaTb YCTaHOBKY,
¢buKCcUpoBaTh pe3y/bTaTbl IOJYYEHHOW 3aBUCHMMOCTH (PU3MUECKUX
Be/IMUMH B BHjle TabsuL| U TpaUKoB, /1efaTh BHIBOJBI 10 pe3y/bTaTaM

ncciaeg0oBaHUsA

11.12

CobsofjaTe  TIpaBWiia  Oe3omacHOro TpyjAa TpU  TIPOBeJeHUH
ucciefoBaHUM B paMKax y4yeOHOTO 3KcriepuMeHTa, yueOHO-

HCCJIel0BaTebCKOM U MPOEKTHOM JesiTeIbHOCTU C MCIO/b30BaHUEM




M3MepUTeNTbHBIX YCTPONCTB U 1abopaTopHOTO 000py10BaHUS

11.13

11.14

PerlaTh pacuéTHble 3aZlaud C SIBHO 3alaHHOW (hM3UUeCKOW Mo/ienblo,
WCIo/ib3ysl (u3uuecKre 3aKOHbI W TIPUHILMIBI; HAa OCHOBE aHaau3a
yC/IOBUS  3afiaud  BbIOMpAaTh  (U3UUECKYH) MOje/lb,  BBIZE/SATh
bu3nuecKre BeUUHUHBI U (OPMYJIbI, HEOOXOAUMBIe /i1 e€ pelleHus,
TPOBO/MTh PaCUEThl U OL[€HWBATh PeaTbHOCTh T0/yUeHHOTO0 3HAUeHHSs

(bur3UUeCcKoil BeJIMUMHbI
PemaTh ~ KauecTBeHHble  3aZlaud:  BBICTpAaWBaTb  JIOTUYECKH

HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKAEHUM C OMOpOM Ha M3y4YeHHbIe

3dKOHBbI, 3dKOHOMEPDHOCTH U (bI/BI/I‘leCKI/Ie SABJ/I€HUA

11.15

Wcrnonb3oBaTh TPU  peIIeHWH  yueOHbIX 3aad  COBpPEMEHHbIe
MH(OPMAalLIMOHHbIe TEeXHOJIOTUW [/l TOMCKa, CTPYKTYPUPOBaHMUS,
VWHTeprpeTaliud W TIpeACTaBleHUs yueOHOM M Hay4YHO-TIOMY/ISIPHOM
vH(pOpMaliY, TOMYyYeHHONH W3 pa3/nuyHbIX HWCTOYHUKOB; KPUTUUECKH

aHa/IM3UPOBATh M10/Iy4aeMyto HH(OPMaLHio

11.16

11.17

11.18

00BACHATH TIPUHLHIIbI AeﬁCTBHH MalllrH, HPI/I6OPOB N TeXHU4YeCKHX
YCTpOﬁCTB; pa3/jinuaTtb YC/JIOBHA HX 0e3011acHOro0 MCII0/Ib30BaHUs B

TOBCeAHEBHOM >KM3HU

[TpyUBOAWTL TIPUMEpPHI BK/aZla POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKd, B 0OBsICHEHHE TIPOIIECCOB OKPY’KArOIIIero

MHPa, B Pa3BUTHUE TEXHUKHU U TeXHOJIOTUI

Wcrnonb3oBaTh TeopeTUyYecKWe 3HaHWS TI0 (U3MKe B TIOBCEIHEBHOU
YKU3HU [/ 0OecrnieueHurs: Ge30macHOCTH Tipy obpatieHnu ¢ mpubopamu
U TeXHUUeCKUMU YCTPONCTBaAMH, [Jii COXpaHEHWs 3/0pOBbsI U

co0OJTr0/IeHNsT HOPM 3KOJIOTHUYeCKOT0 TIOBeZIeHHsT B OKpY Karoliel cpeie

11.19

PaboTtaTh B Tpyrie C BBIMOJIHEHWEM DPa3/MUHBIX COLMAIbHBIX POJIeH,
TJIaHUPOBaTh PabOTYy TPYIIIbI, PAallMOHAILHO PACTIPe/IeNATh 00SI3aHHOCTH
Y TUIaHUPOBATh JeITe/IbHOCTh B HeCTaHJAPTHBIX CUTYaLUsX, a/leKBaTHO
OLIeHMBaTh BKJaJ, KaXJOr0 M3 YYaCTHUKOB TpYINMbl B pelleHHe

paccMaTpyUBaeMoi MpobieMbI




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kog
paszena

Koz nipoBepsiemoro

ITpoBepsieMble 3/1eMeHTHI CO/iePXKAHMS
3/1IeMeHTa

2.1

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHUA

®du3uKa — HayKa o rpupoze. HayuHbie MeTO/ bl
1 MO3HaHWS  OKpyXaroujero  mupa. Pomb
3KCIepMMeHTa U TEOPUM B TIpoLiecce MO3HaHUS

MIPUPO/IbI. DKCIIePUMEHT B (PM3UKe

MopenvpoBaHvue (PU3UUeCKUX SBAEHUM U
nipotieccoB. HayuHble rumnore3sl. Pusnueckue
3aKOHbI ¥ Teopuu. ['paHUlIbl MPUMEHUMOCTH
1o bu3nuecKux 3aKOHOB. [TpuHLAT
' cootBeTcTBUsi. Posmb U Mecto (QU3MKU B
dhopmupoBaHUM COBpPEMeHHOM HayuHOU
KapTUHBI MUPa, B IPAaKTUYeCKOU [1esiTeIbHOCTH
Jrofien
MEXAHUKA

###HPar###KUHEMATHUKA

MexaHnnuyeckoe nBuKeHHe. OTHOCUTE/BHOCTD
2.1.1 MeXaHU4ecKoro ApwkeHust. CucTeMa OTCUéTa.

Tpaekropus

[TepemeliieHre, CKOPOCTb (CpefHsisl CKOPOCTb,
MIrHOBEHHasi  CKOpPOCTb) U yCKOpeHue
2.1.2 MaTepralbHOW TOYKM, MX NPOEKLUM Ha OCU
CUCTEMBI KOOpZMHaT. Croxxenue

repeMelleHrI U CJI0)KeHHe CKOPOCTen

PaBHOMepHOe u PaBHOYCKOpPeHHOe
NIpSIMOJTMHENHOe [\BUKeHNe. I'paduku
2.1.3 3aBUCUMOCTH KOOp/JMHAT, CKOPOCTH,
yCKOpeHus, yTH U repeMelLeHuUs

M&TEPH&J’IBHOIZ TOUKH OT BpeMeHHU




2.2

2.1.4

2.1.5

2.1.6

2.1.7

CBobo/iHoe TazieHHe. Y cKopeHre CBOOOIHOTO

rnajieHus

KpuBonvHeliHoe  nBwkeHue. PaBHOMepHOe
[IBIDKeHe MaTepuaJbHOU TOYKU To
OKPY)KHOCTH. YTJ/IOBasg CKOPOCTb, JIMHEeNHas
CKOPOCTb. ITepuop, 51 yacrora.

LleHTpOCTpEMUTE/IEHOE YCKOPEHHEe

TexHuueckue yCTpOMCTBa: CTIUJOMETP,
JBIDKEHUE CHapsi/IoB, LeMHble W peMeHHbIe
nepefiauun

[TpakTHyeckue paboThI. V3mepenue
MTHOBEHHOM CKOPOCTH. WccnenoBanue
COOTHOIIIEHUST MeX/y MyTsMH, TPONZAeHHbBIMU
TEJIOM  3a  TIOC/e[oBaTe/ibHble  paBHbIE
TIPOMEXXYTKU BPeMeHU MpPH PaBHOYCKOPEHHOM
JIBIDKEHUM C Hada/JlbHOW CKOpPOCThIO, paBHOM
Hy/t0. V3yyeHue OBUKeHUS IIapUKa B BSI3KOU
Xugkoctd.  V3yueHuWe — [IBI)KEHUsI  Tera,

6POLHeHH01"O TFOPHU30HTAJ/ILHO

#H#Par### INTHAMUKA

22.1

[TpuHuun otHocuTenbHOCTH ["anunes. I1epBbiit
3aKoH HprooToHa. VHepuuanbHble CUCTEMBI

OTCUéTa

2.2.2

2.2.3

Macca tena. Cua. [IpyHIMIT CynepriosuLiuu

Cun

Bropoii 3akoH HbroTOHa [/ MaTepyasbHOM
TOUKA B WHEPLUAJbHOM CHCTEMe OTCUéTa
(UCO). Tpetuit 3akoH HelooToHa st

MaTepHa/IbHBIX TOYEK

2.2.4

2.2.5

3aKOH BCEMUPHOIo TAroreHus. Cua TsKeCTH.

HepBa;I KOCMHUYeCKasds CKOPOCTb. Bec Tena

Cwuia ynipyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)XKeHUSI W Cwia  TPeHusl  IOKOsL.

Kosddurpent tpenus. Cua CONpOTHUBIEHUS




MpH ABWXXEHUU TeJld B )KWJKOCTH WUJIN r'a3e

2.2.7

2.2.8

2.2.9

[MocTymaresibHOe W BpalljaTe/lbHOE JBIKEHUE
abCoJTFOTHO TBEPZOTO Tesla
MOMEHT CH/IbI OTHOCHUTEBHO OCH BpaIlleHHS.

IIneyo cusbl. YcnoBUsi paBHOBECUS TBEPAOTO

Tena B ICO

TexHuyeckve  yCTpPOWCTBA:  MOALIWITHUKHY,

ABVO)KeHHE UCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTrueckre paboTel. V3ydyeHue [BUKEeHHS
Opycka TI0O HAKJOHHOM TUIOCKOCTH  T0f
JeNCTBUEM HeCKONbKuX cuil. VccnenoBaHue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLMX B
JebopMrpyeMoil TIpYy)KMHE U Pe3UHOBOM
obpasille, OT BeJIMUMHBI UX JedhopMarlyu.
VccnepoBanue ycioBui paBHOBeCUs! TBEPLOTO

Tesa, UMeEIOLIero OCh BpallleHust

2.3

###Par###3AKOHBI COXPAHEHNA B MEXAHUKE

I/IMHYIII:C MaTepHaﬂbHOﬁ TOUKH, CHUCTEeMbI

2.3.1 MarepuasbHbIX TO4YeK. MMmynbc Ccuibl M
V3MeHeHHe UMITy/IbCa Tesa
539 3akoH coxpaHeHus wumnyiasca B MCO.
o PeakTrBHOe IBI>KeHHe
2.3.3 Pabora cusbl
2.3.4 MOILIHOCTb CHJIBI
53 KuHeTnueckasi s5Heprusi MaTepuajbHOW TOUKHU.
3> Teopema 0 KWHETUYECKOW SHEprUuU
[ToreHuuanbHass sHeprus. [loTeHuManbHas
236 SHeprusi yrpyro Zie()opMUpOBaHHOW MPY>KHHBI.
o [MoreHiManbHast  SHeprusi Teqma  BO/K3U
TIOBEPXHOCTH 3eMJIn
[ToreHManbHbIE W HeNOTeHL{Ma/lbHble CUJIBL.
537 CBsi3p paboOTbl HEMOTEeHLMANbHbIX CUT C

W3MEHEeHHeM MeXaHUUYeCKOMu SHEPruun CUCTEMBI

TeJI. 3aKoH COXpaHeHUsd MeXaHUueCcKom




SHepruu

2.3.8 Yrpyrue v Heynpyrve CTOJIKHOBEHUS
3.9 TexHuUUecKHe YCTPOWCTBA: [BWKEeHHe pakeT,
o BOZIOMET, KOIlep, MPYKUHHBIA MTUCTOJIET
[TpakTnueckrie paboTel. M3ydyeHue CBs3H
5310 CKOpOCTeM TeJl TIpU HeylnpyroMm yjape.

WccnenoBanve cBsi3M  pabOTBl  CUMBI  C

W3MeHeHreM MeXaHuuecKoi SHepruu TteJjia

MOJIEKYJIAPHAA ®U3NKA 1 TEPMOJNHAMUKA

3.1

###Par###OCHOBBI MOJIEKYJISPHO-KMHETUUYECKOM TEOPUU

3.1.1

OcHoBHbIE TI0JIOXKEeHHUS MOJIEKY/ISIPHO-
KUHeTUUYeCKOon TeOpHUHU. bpoyHoBckoe
naBwkenue. uddysusi. Xapakrep ABIKeHUs U

B3aMMO/IEMCTBUS YaCTUI] BelljeCcTBa

3.1.2

Mogenu cTpoeHHsi Tas3oB, JKUAKOCTeH U
TBEP/BIX Te/l U 00BbsICHEHNE CBOMCTB BeIl|ecTBa

Ha OCHOBe 3THUX Mojie/iei

3.1.3

3.1.4

Macca Mosekyn. KoauuecTBo — BellecTsa.
[TocrosiHHass ABorazpo
TernnoBoe paBHOBecue. TemriepaTypa U eé

usmepenue. [llkana Temneparyp Lienbcus

3.1.5

3.1.6

3.1.7

MO,Z[@JIB HnaeajabHOro rasa. OcHoBHOe
YPaBHEHNE MO]'IEK}UIHPHO-KHH@THHECKOﬁ

TeOpUM U/lea/IbHOIO rasa
AbcontoTHasi TemriepaTypa Kak Mepa cpefiHei
KUHETUYEeCKOW SHEepruu TersOBOr0 JIBWXKEHUSs
yactul rasa. [lIkana temneparyp KenbBrHa

YpaBHenue KnaneiipoHa — MeHiesieeBa. 3aKOH

HanpToHa

3.1.8

['a30BbIe 3aK0HBI. M301poLjeccsl B UieaabHOM
rase C MOCTOSHHBIM KOJIMUECTBOM BelleCTBa:

W30TepMa, U30Xopa, u3obapa

3.1.9

TexHuyeckue yCTPOWCTBA: TepMOMeTp,

b6apometp




3.2

3.1.10

3.2.1

3.2.2

[MpakTuueckre paboTbl. V3MepeHue MacChl
BO3/lyXa B KJIaCCHOW KoMHare. VcciemoBaHue
3aBUCUMOCTH MeXK/ly IapamMeTpaMy COCTOSIHUS

Pa3pe>XeHHOro rasa

OCHOBbBI TEPMOJVNHAMUWKU

TepMoprHaMyueckass cuUcTeMa. BHyTpeHHss
SHeprusi TepMOJUHAMUYeCKOM CHUCTeMbl U

CroCco0ObI e€é U3MeHeHHUs

KonmmuectBo TerioTel ¥ paboTa. BHyTpeHHSsIs

SHeprvsa OAHOATOMHOI'O WAea/IbHOI'O I'd3d

3.2.3

Buzabl Teruionepesauv:  TemIONPOBOJHOCT,
KOHBeKLMs, u3nyuyeHve. TeryioéMKOCTb TeJa.
YnenvHas TeIIOEMKOCThH BellleCcTBa. Pacuér

KOJ/IMUeCTBa TeIJIOTEI IIPpU Terionepeiade

3.2.4

3.2.5

3.2.6

[TepBbIii 3aKOH TepMOAMHaMUKH. [IpriMeHeHHe
11epBOIo 3aKOHa TepMOJVHAMUKHA K
usonporeccam. ['paduueckass vHTeprpeTarusi

paboThkI rasa

TeryioBble MallvMHbL. [IpUHIMIBI  [eMCTBUS
TeryIOBbIX MaiivH. [TpeoGpa3oBaHust SHEpryu B
TeIJIOBBIX MallHax. Kosddurment
riosie3HOTO AetictBus (manee — KIT/1) TerioBoit

MaiuuHsl. [ukia Kapao u ero KIT/T

Bropoii 3aKOH TepMOJVHAMUKH.
HeobpaTMOCTh ~ TIpOLIECCOB B TIPUPO/IE.
TernnoBbie JIBUTaTesIu. JKonoruueckye

npo0IeMBI TETI03HePTreTHKU

3.2.7

TexHuueckue yCTpOMCTBa: JiBUraTesib
BHYTPEHHET0 Cropasus, ObITOBOM

X0JIOIUTbHUK, KOHIULIMOHED

3.2.8

[Mpaktrueckue paboTbl. M3mepeHue yzenbHON

TEeIJIOEMKOCTU

3.3

###Par###AI'PEI'ATHBIE COCTOAHMA BEILIECBA. ®A30BBIE

I[NEPEXO/bI




4.1

3.3.1

3.3.2

[Tapoobpa3oBaHue U KoHZeHcalus. VcrapeHue
U KUIleHue, Y nenbHast TeryioTa
rapooOpa3oBaHust. 3aBUCUMOCTb TeMIIepaTypbl

KHWIIeHMs OT JaBJ/IeHUA

AOcomoTHasT ¥ OTHOCUTE/NbHAs B/IAYKHOCTh

BO3/1yxa. HachllieHHbIM nap

3.3.3

3.3.4

TBéppoe Teso. Kpucranimueckue v amopdHbie
Tefma. AHHW30TPONUSI CBOWCTB KPHCTA/UIOB.
Kupgkue KPUCTaJI/IbI. CoBpeMeHHbIe

MaTepHraJibl

[InaBneHrie U KpUCTA/UTM3alWs. Y [esibHast

TerioTa niasieHus. Cyonumanys

3.3.5

3.3.6

YpaBHeHMe TeII0BOro HanaHca

TexHUueckre yCTpDOMCTBA: TWUIPOMETP U
IICUXPOMETP, Ka/l0puMeTp, TeXHOJIOTHUU
TMI0JIyUYeHUs1 COBPEMEHHbBIX MaTepuaioB, B TOM

UKcC/ie HaHOMATepraloB, U HAHOTeXHOJIOTHUH

3.3.7

4.1.1

[IpakTrueckue paboThI. N3mepenne

BJI&’)KHOCTH BO3yXd

SJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA

OnekTpy3aLus Teql. DeKTpUUecKuy 3apsf. [sa

BU/Ia 5/IEKTPUUECKUX 3apsi/iOB

4.1.2

HPOBOAHHKH, AUDSJIEKTPHUKKU n

TIOJTyTIPOBO/JHUKH

4.1.3

3aKOH COXpaHeHHs 3/IeKTPUUeCKOro 3apsizia

4.1.4

Bsaumogernicrtsue 3apsoB. 3akoH Kynona

4.1.5

4.1.6

OnekTpuyeckoe roJe. HarnpspkéHHOCTB
3JIKTPHUUECKOT 0 T10JIAL. [TpuHUMn
cynepriosutmu.  JIuHUM ~ HaNpsHKEHHOCTU

SJIEKTPHUYECKOI'O I10JId

Pabora cun 3JIEKTPOCTATHYECKOI'O  IIO0JIA.

[ToreHuan. Pa3HOCTh MTOTEHLIUA/IOB

4.1.7

HPOBO,E[HI/IKI/I N OU3JIEKTPUKKU B TMOCTOAHHOM




4.2

3JIEKTPUYECKOM rioJe. ,[[I/IBIIEKTPI/I‘-IECKEIH

MPOHULIAEMOCTD
OJIeKTPOEMKOCTb. Konpencarop.
4.1.8 OJIEKTPOEMKOCTh ~ TJIOCKOTO  KOHZEeHcaTopa.
OHeprus 3apspKeHHOT'0 KOHZleHcaTopa
TexHWuecKMe  yCTPOWCTBA:  3JIEKTPOCKOII,
419 37IeKTPOMeTp, 3JIeKTpPOCTaTHYecKasl —3alljuTa,
o 3a3eMJieHWe 3/IeKTPOTIPUOOPOB, KOH/IEHCATOP,
KCEepOKC, CTPYMHBIN TIPUHTED
4110 IIpakTrueckue paboThL. W3mepenue

E)JIEKTpOéMKOCTI/I KOHZEeHCATOpa

HH#HPar###TIOCTOSHHEIN DJIEKTPUUYECKU TOK. TOKU B

PA3JIMYHBIX CPEOAX

YcnoBus CyLL|eCTBOBaHUS TOCTOSITHHOTO

4.2.1 3/IeKTprUeckoro toka. Mctounuku toka. Cuna
TOKa. [ToCTOSIHHBIN TOK
4.2.2 Hanpsikenuve. 3akoH Oma fij1s1 yuacTKa Liernu
423 OneKTpUYecKkoe COMNPOTHB/EHUe. Y e/bHOoe
o COIPOTHBJIEHHE BellleCTBa
424 [TocnepoBarenbHoOe, rapasiiesibHoe,
o CMelllaHHOe COoe/IMHeHre TTPOBO/IHUKOB
Pabora 3meKkTpuyeckoro Toka. 3akoH [Koyss
4.2.5
— Jlenua
4.2.6 MOILIHOCTB 3/1eKTPUYEeCKOro ToKa
3MeKTpo/BWXylljass cuna (ganee — 3/C) u
427 BHYTPEHHee COIPOTHB/IEHWe MCTOYHHKA TOKa.
o 3akoH Oma a8 T1OJHOW  (3aMKHYTOM)
JIeKTpHUYeCcKOoU Lieru. KopoTKoe 3aMbIKaHUe
O/eKTpOHHAast NIPOBOAUMOCTh TBEPbIX
428 MeTal/IoB.  3aBUCMMOCTb  COTIPOTHBJIEHUS
o MeTaJlJIOB oT TeMIlepaTyphl.
CBepx1npoBogUMOCTb
429 OnekTpuueckui TOK B Bakyyme. CBoHCTBa

3J1IEKTPOHHBIX [TyYKOB




4.2.10

[MonyripoBogHMKH. COOCTBEHHAasi U TIpUMeCHast
TIPOBOZIMMOCTh  TIOJTYTIPOBOJHUKOB. CBolCTBa

p-n niepexoja. [ToyrpoBoAHUKOBBIE TIPUOOPLI

4.2.11

ONeKTpUYecKuii  TOK B 3/€KTPOJIUTaXx.

ODJIeKTpOUTHYeCKasT JVICCOLIAALIVSI.

OJIeKTPOJIU3

4.2.12

4.2.13

4.2.14

OneKTpuuecKuii TOK B rasax.

CaMOCTOATEe/IbHBIM U HeCcaMOCTOATe/IbLHbIN
pa3psifi. Pa3iiuHble TUIBI CAaMOCTOSIT@NTbHOTO

pa3pszga. Mosaus. [1nasma

TexHuueckre yCTPOWMCTBa: amIiepmerp,

BOJbTMETP,  peocTaT, WCTOYHWUKM  TOKa,

3/1eKTpOHarpeBaTe/ibHbIe TIprOOpHI,
3JIEKTPOOCBETUTE/IbHBbIE TIPUOOPBI, TEPMOMETP

COTIPOTHBJIEHUS, BaKyyMHbIN

AUOL,
TE€PMHUCTOPbI U (hoTope3ncTopsl,

TO/TYTIPOBO/JTHUKOBBIN JUO/, Ta/lbBaHUKA

[TpakThyeckue paboThI. N3yuenue
CMeILIaHHOI'0 COeJjJMHEeHUs Pe3UCTOPOB.

Nsmepenne OJIC MCTOYHMKA TOKAa W €ro
BHYTPEHHETr0 COMpoTHBeHUsA. HabimogeHne

3/1eKTPO/IM3a

11 KITACC
Koz KoparposepsieMoro sneMeHTa ITpoBepsieMbIe 3/1eMEHTHI CO/lePyKaHUs
pasfena
4 SJIEKTPOANHAMUKA
###HPar#t#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKINA
[TocTossHHBIe MarHUTHL. B3aumopencTBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe Tiojie. BeKTOp MarHMTHOM
vHAyKivM.  [lpuHmmn — cyneprniosuium.
432 Jluamn marHuTHOM wuHAYKUMU. KapTtunHa
JUHUWA ~ MarHUTHOW  WHAYKIUMU  TOJIs




INOCTOAHHBIX MdI'HUTOB

MarHuTHOe T10/ie TIPOBOJHUKA C TOKOM.
KapTvHa nuHUMM 0O/ AJIMHHOTO TPSIMOTO

MMPpOBOAHHWKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJHUKA, KAaTYIIKA C TOKOM. OmbIT
Opcrefa. B3anMogeiicTBre NPOBOJHUKOB C
TOKOM
4.3.4 Cuna Awmriepa, eé MO y/Ib Y HarpaBjieHUe
Cuna JlopeHLa, eé MOZyJIb U HarpaB/leHUe.
[B>KeHWe  3apsUKeHHOW — uyacTULbl B
4.3.5 OHOPOJHOM MAarHMTHOM Tiofe. Pa6ora
cusbl JIopeHiia
4.3.6 SIBneHve 3/1eKTPOMarHUTHOW MHAYKLIAA
4.3.7 [ToToK BeKTOpa MarHUTHOM UHAYKLIAN
S/C uHAYKUMU. 3aKOH 3/IeKTPOMAarHUTHOM
4.3.8 uHayKua dapazes
BuxpeBoe snektpuueckoe rmosie. I/C
WHJYKLMA B TIPOBOJHUKE, [BIKYIIEMCS
439 TIOCTYIaTe/IbHO B OJHOPOJHOM MAarHUTHOM
rose
4.3.10 [IpaBusno JleHua
NHAyKTUBHOCTB. fIB/eHVMe CaMOMH[YKLIUU.
4.3.11
O/ C camovHAyKLMH
OHeprusi MarHUTHOTO TIOJiI KaTyLIKU C
4.3.12
TOKOM
4.3.13 OJIeKTPOMAarHUuTHOe 110J1e
TexHuyeckre  yCTPOMCTBA:  TOCTOSIHHBIE
MarHuThl, 3/1eKTPOMarHuThl,
4.3.14
3/1eKTPOJBUTaTe/b, YCKOpUTEN
3/IeMeHTapHbIX YaCTHL], MHAYKL[MOHHAs IeUb
[TpakTHueckue paboThL. N3yyenue
4315 MarHUTHOTO TIONs1 KaTyIIKA C TOKOM.

I/ICC]'IE,E[OBEIHI/IG AEﬁCTBHH IMOCTOAAHHOTI'O

MarHWTa Ha PaMKy C TOKOM. ViccieoBaHue




SIBJIGHUSA BHEKTPOMaFHI/ITHOﬁ WHAYKIUN

KOJIEBAHVA N BOJIHBI

5.1

###HPartHHMEX AHNYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.1.1

5.1.2

KonebarenbHas  cuctema.  CBoOojHbIE
KonebaHus. ['apMoHWUYecKHe KoyieOaHUsI.
[lepyio;, wacToTa, aMIuIMTyAa u (asa

KoJiebaHuii

[Tpy>xuHHbIM MadaTHUK. MaTemaThueckuu

MassTHHUK

5.1.3

5.1.4

5.1.5

YpaBHeHHe TapMOHMUYECKUX KOyieOaHUH.
Kunemartnyeckoe u JIMHaMuyecKoe
orvcaHHe KoyiebaTeIbHOTO [IBH)KEHUS

[TpeBparienue SHepruu npu
rapMOHUUECKUX KoyieOaHusIX. Casizb
aMIUIATY/bI Kosie0aHUH HCXOJHOM
Be/IMUMHBI C aMIUTUTYyAaMu KosiebaHuil eé

CKOPOCTU U YCKOpEeHUs

KonebatenbHeiii  KoHTYp.  CBoOOAHBIE
5/1eKTPOMArHUTHbIE KosebaHus B
ujeabHOM  KosiebaTe/lbHOM — KOHTYpe.
AHanmorusi MeXIy MeXaHHUeCKUMH U
3/IEKTPOMarHUTHBIMU KOJiebaHUsIMHU.

®opmyna TomcoHna

5.1.6

5.1.7

5.1.8

3aKOH COXpaHeHUsl SHepPruv B W/[jealbHOM

KosebaTelbHOM KOHTYpe

BbIHY)KJjeHHble MeXaHWueckue KosiebaHusl.
Pe3onaHc. Pe3onancHas KpUBas.
BeiHyX/IeHHbIe 3/IeKTPOMarHuTHbIe

KOJieOaHUs.

[TepemenHbiii  TOK.  CHHyCcOWAa/IbHbBIN

TepeMeHHBIN TOK.

5.1.9

MouHocTb IIepeMeHHOI 0 TOKa.
AMIUIMTYHOe U [IeMCTBYIOLLlee 3HauyeHHe

CHJ/IBI TOKA W HAIIPpsDKeHUA




5.1.10

5.1.11

5.1.12

TpaHcdopmarop. IIpousBofcTBO, Nepesaua
U 1moTpebsieHHe 3/1eKTPUYECKON SHEepruu.
OKO0JIOTMYeCcKre pPUCKU TPU TPOU3BOJCTBE
3/1IeKTPUYeCKOU SHEepruu. KynbTypa
VICTI0/1b30BaHUS 3J1eKTPO3HEepPrun B

MOBCeJHEBHOM >KM3HU

TexHUueckre YCTpOMCTBa: celicMorpad,
3/1IeKTPUUECKUM 3BOHOK, JIMHUU

3/IeKTporepeiau

[Mpaktuueckue paboTel. VccienoBaHue
3aBUCUMOCTH TIepHOJia Masibix KoyiebaHui
rpy3a Ha HUTH OT [JJIMHbI HUTU W MacChl
rpy3a. VcciefjoBaHue repeMeHHOTO TOKa B
Leryd U3 TO0C/e0BaTe/IbHO COeqUHEHHBIX

KOH/IEHCATOpa, KaTYILKUA U Pe3UCTopa

5.2

##HPart#H#MEX AHNYECKNE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, yCJI0BUSA
pacripoctpaHenus.  Ilepuog.  Ckopocthb
pacripocTpaHeHusi W JIMHA  BOJIHBL.

[TorepeuHsble U MPOJOJIbHBIE BOTHbI

5.2.2

5.2.3

###Par### VntepdepeHiua U audpakiys
MexaHUUeCKHUX BOJIH
3Byk. CkopocTh 3BykKa. ['pOMKOCTH 3ByKa.

Bricora ToHa. Tem0Op 3ByKa

5.2.4

5.2.5

OJIeKTPOMAarHUTHbIe BOJIHBI. YcnoBug
W3/TyUYeHUst 3/1EKTPOMAarHUTHBIX BOJIH.
BsaumHas opueHTals BeKTopos E, Bu v B

BHGKTPOMHFHHTHOﬁ BOJ/IHE B BdKyyMe

CBoricTBa  5/IEKTPOMarHUTHBIX ~ BOJIH:
OTpaKeHHe, TMpeJloM/IeHHe, TOoJsipyU3aLys,
mvdpakuus, uHTepgepeHius. CKOpOCTb

3JIEKTPOMAIrHUTHBIX BOJIH

5.2.6

IITkamna 3/1eKTPOMAarHUTHBIX BOJIH.
[IpyMeHeHVe 3/1eKTPOMarHWTHBIX BOJIH B

TeXHUKE U OBITY




5.2.7

[IpUHLMIMBI  PaJUOCBSA3U W TeJleBUIEeHUSI.
Pasmonokanusi. D/IeKTPOMarHUTHOE

3arpsi3HeHHe OKPY»Karollei cpe/ibl

5.2.8

TexHUuecKre YCTPONCTBAa: MY3bIKa/lbHbIE
WHCTPYMEHTHI, yJIbTPa3BYKOBast
JIMaTHOCTMKAa B TeXHUKe U MeJULuHe,
pazap, PaIOTIPUEMHUIK, TeeBr30p,

aHTeHHa, TenedoH, CBU-neub

5.3

#HHPar###HOIITUKA

5.3.1

5.3.2

[IpssMonuHeliHOe paclpocTpaHeHWe CBeTa
B OIHOPOZAHOM cpege. JIyu cBeTa

OrpaxkeHne cBeTa. 3aKOHblI OTpaKeHUs
cBeta. [locTpoeHne m300pakeHHI B TUIOCKOM

3epKasie

5.3.3

IIpenomnenvie cBeta. 3akOHbI TIPEIOMJIEHHS
CBeTa. AOGCOTIOTHBIN roKasaresb

rpejioMJ/ieHUs

5.3.4

5.3.5

[TonHoe BHyTpeHHee oTpakeHue. [1peiebHbIN
YT OJI TIOJTHOTO BHYTPEHHET 0 OTPakeHUs
Hucnepcusi  cBeta. C/IOXHBIM ~ COCTaB

6enoro ceeta. LIBer

5.3.6

Cobuparomjue ¥ paccerBaroOlye JIMH3bI.
Tonkass nuH3a. POKycHOe pacCTosiHHE U
ONTHYEeCKass  Cuhda  TOHKOM  JIMH3BL
[TocTpoeHue K300pa’keHUI B COOMparOIIUX
U pacceuBarolx JuH3ax. Dopmysa
TOHKOM JIMH3BI. YBe/lHueHHe, [aBaeMoe

JIUH30U

5.3.7

Hpe,qenbl MPpUMEHHUMOCTH FeOMeTpHI-IeCKOﬁ

OIITUKN

5.3.8

Wntepdepenisi  cBeta.  KorepeHTHble
HWCTOYHUKHU. Ycnosus HabmoeHust
MaKCUMYyMOB u MHUHUMYMOB B
VHTep(epeHLMOHHOM KapThHe OT [IBYyX

CI/IHCbaBHLIX KOrepeHTHBIX HCTOYHHUKOB




HOudpakuys CBeTa. OudpakiioHHas

pemiéTka. YcyioBue HAOJIOAEHUsT TIaBHBIX

5.3.9 MaKCUMYMOB pu rnazieHuu
MOHOXPOMaTHUYeCKOI 0 cBeTa Ha
IU(PaKIMOHHYIO PeIIETKY
5.3.10 ITonspu3zaiust ceeTa
TexHUuecKde YCTPOMCTBA: OUKM, JYyIIa,
doToanmapar, TMpPOEKIMOHHBIA  arapar,
5.3.11 MUKPOCKOTI, Te1eCKOII, BOJIOKOHHAasI
ONTHKa, MvdpakiMoHHast pelléTKa,
TOJISIPOM/],
ITpakTueckue paboThL W3mepenue
£ 31 roKasaTessi TiperomsieHusi. MccienoBaHue

CBOMCTB  H300pakeHMH B  JIMH3aX.

HabsroeHue aucrepcuu cBeta

BJIEMEHTHI CIIEITUATIBHOM TEOPVY OTHOCUTEJIBHOCTH

6.1

['panuilbl TPUMEHMMOCTU KJ/IaCCUUYeCKOU
MeXaHHUKH. [TocTynatel TeOpUU
OTHOCUTE/IbHOCTHU: VHBAapUaHTHOCTh
MOZyI CKOPOCTU CBeTa B BaKyyMe,

TIPUHLIATT OTHOCUTE/IbHOCTH DWHILITeHA

6.2

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesileHMe BpeMeHH U COKpallleHue

JTUHBI

6.3

OHeprusi ¥ UMITy/IbC CBOOOHOM YaCTUL[bI

6.4

CBsA3b MacChl C SHeprueil U HMIYIbCOM
CBOOOJHOM  uacTULl. OHepPrus TOKOs

CBOOO/THOM YaCTHIBI

7.1

KBAHTOBAA ®N3NKA

###Par###OJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonbl. Dopmyna [laHKa CBSI3U 3Hepruu
¢boToHa C ero yacToTold. OHeprus u

UMITY/IbC (POTOHA

7.1.2

OTkpbITHE U HccnefoBaHUe (GoTo3ddekTa.




7.1.3

OMBITHI AlT. CroneToBa. 3aKOHEI
doTorddekra
YpaBHeHue DiiHLITeHA 71 PpoTo3ddekTa.

«Kpacnas rpanuia» doto3ddekra

7.1.4

Naenenue cBeta. OmnbiTel [1.H. JlebeneBa

7.1.5

XUMHUeCKoe JIeMCTBUe CBeTa

7.1.6

TexHuueckrde yCTpoicTBa: (POTO3/IEMEHT,
¢boToaTurK, COJTHeYHast OaTapes,

CBETOMO/

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mogens aToma TomcoHa. ONBITHI
Pe3epdopja no ucciejoBaHHIO CTPOEHUS

dTOMad. HJIaHeTapHaH MOJeJ/ib aTOMa

[TocTynaTel bopa. N3nyuenue v
rorjioijeHre GOTOHOB MpH Mepexofie aTomMa
C OJHOTO YpOBHSI SHEPrUd Ha JApPYrou.
Bugpl criektpoB. CrieKTp ypOBHeU SHepruu
aToMa BOZI0poJa

BonHoBble cBolicTBa uactul. BosHbl fe
Bbpoiins. Kopnycky/nisipHO-BOJTHOBOM
AyamusMm.  [udpakuys 5/1eKTPOHOB — Ha

KpHCTaiax

7.2.4

7.2.5

CrioHTaHHOe M BBIHY)K/IEHHOE H3/IyYeHHe.
Y CTpOICTBO M MPUHLMIT pabOTHI J1a3epa

TexHWUeCKre YCTPOUCTBA: CIHEKTPa/bHbIU
aHaiu3 (CreKTPOCKOI), Jia3ep, KBaHTOBBIW

KOMIIbIOTEP

7.2.6

7.3.1

[lpakTueckne  pabotel.  Habmromenue

JIMHeNYaToro CrieKTpa

ATOMHOE A44PO

METOABI Ha6J'II-OAEHI/IH U peructpaguun

3JIEMEHTAPHBIX YaCTHUL]

7.3.2

OTKpeITHE  PaZMOAKTUBHOCTU.  OMBITHI

Pesepdopzia 10 oOrpefesieHHI0  COCTaBa




pa/IM0akKTUBHOTO  u3nyuyeHus. CBolCTBa
anbda-, 6eta-, raMmma-usnyuyeHusi. BiusiHue

PaArO0aKTHUBHOCTH Ha >KMBbI€ OPI'dHHU3MbI

7.3.3

7.3.4

OTKpbITHE  TPOTOHAa W HEUTpOHa.
HyknonHasi mozens sigpa I'eiiseHbOepra —
WBaneHko. 3apsig szapa. MaccoBoe 4urCIIO
saapa. 3oTomnel

Anbda-pacnaz,. ONeKTPOHHBIN u
TTO3UTPOHHBIN Oeta-pacriaf,. "amMma-
U3/TyueHue. 3aKoH PaJM0aKTUBHOTO

pacriazia

7.3.5

7.3.6

OHeprus CBsI3U HYKJ/IOHOB B fifipe. fInepHble

cunel. JedekT Macchl spa

AnepHbie peakiuu. [lesieHre U CUHTE3 sifiep

7.3.7

7.3.8

7.3.9

7.3.10

SnepHbiii peakTop. TepMosiZiepHbIN CUHTE3.
[IpoGsieMbl ¥  TEPCHEeKTUBLI  Si€PHOU
SHEepPreTUKU.  ODKOJIOTMUeCKHe  acreKTbl

s/1epHOM SHepreTUKu

OneMeHTapHble  YaCTUIbI. OTKpBITHE
MO3UTPOHa. dyHJamMeHTaIbHbIe

B3aUMO/IeNCTBUS

TexHuyeckre  yCTpOWMCTBa:  JJO3UMeETD,
Kamepa BunbcoHa, sJepHBId  peakTop,

aromHas bomba
[TpakTueckue paboTel.  VcciemoBaHue
TPEKOB YaCTHI] (o FOTOBBIM

¢doTtorpadusam)

SJIEMEHTBI ACTPODPU3NKN

8.1

8.2

Bupg 3Bé3gHoro Heba. Co3Be3gus, sipKue

3Bé3,£[bl, IJIaHEThI, UX BUAMMOE IBM)KEHHEe

ComHeuHas cucreMa. IlmaHeTbl 3eMHOM
rpynnbl. [11aHeTbI-TUraHTbl U X CITYTHUKH,
Kap/JMKOBble  TIJlaHeThl. Marble  Tesa

COJ/THeUHOU CUCTEMBI




8.3

8.4

8.5

8.6

Connue, dotochepa u  armocdepa.

ConHeuyHast akTUBHOCTh
Wcrounuk sHepryuv CoJsiHLA Y 3BE3]

3BE3/bl, KX OCHOBHbIE XapaKTePUCTHKU:
Macca, CBeTMMOCTb, pafiiyC, TeMIlepaTypa,
150:¢ B3aUMOCBSI3b. Huarpamma
«CTeKTPabHbIM ~ KIacC —  CBETUMOCTb».
3B837bI  [VIABHOW  MOC/Ie[0BATeIbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» JJIsl

3Bé3,£[ I7IaBHOM mocieaoBaTe/IbHOCTHU

###Par###BHyTpeHHee  CTpoeHue  3BE3[,.
CoBpemeHHbIe rpe/iCTaB/IeHUs 0
NpOMCXOXKAeHn U 3Bomouuu CorHia U

3BE371. JTarlbl JKU3HU 3BE3]]

8.7

Mneunpli Ilyte — Hama ['amaktuka.
CnipanbHas CTPYKTypa ["anakTuky,
pacripefiesieHde 3BE37l, rasa U IIbUIM.
ITonoxenwe w gaBwkeHue CosHIIA B
lanaktuke. Ilnockas u  cdepuueckas

MmoaCHUCTeMBI I'anakTukn

8.8

8.9

8.10

Tunbl  ranakTUkK. Paguoranaktuku U

KBa3aphbl. ‘-IéprIe ABIPBI B A/ipaX r'a/ldKTHUK

Bcenennas.  Paciuvpenve  BceneHHOM.
3akoH Xab006ma. Pa3beraHwe TaaKTHK.
Bo3pact u paguyc BcenenHoil, Teopusi
Bonbmioro B3peiBa. Mogens  «ropsuen

BceneHHoti». PenMKTOBOE H3/TyueHHe
MaciitabHasi ~ CTpyKTypa  BcesieHHOM.

Meraranaktvika. HepeméHnbsie mpobieMsl

aCTPOHOMUHU




CUCTEMA OLHEHKHA JOCTUXEHHUA OB YYAIOIIMMHUCA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHAX CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OL[CHKa JOCTHMXKCHU A HJIaHI/IpyeMBIX pe?)y.HBTaTOB OCYH.[GCTBJ'I}ICTCSI B COOTBCTCTBUU C
HH(GOPMAIIMOHHO-METOIUYECKUM THCBMOM 00 OCOOCHHOCTSAX MpPEMoJaBaHus  y4eOHOro
npeamera «®Dusuka» https://edsoo.ru/mr-fizika/
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