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[TIOACHUTEJIbHAS 3AITUCKA

[TporpamMMa 110 (u3vKe 0a30BOr0 YpOBHS Ha ypOBHe cpefiHero o0iero obpa3oBaHUs
pa3paboTaHa Ha OCHOBe TIOJIO)KEHWM W TpeOOBaHWM K pe3ylbTaTaM OCBOEHHSI OCHOBHOM
obOpa3oBaTe/ibHOM mMporpammbl, TmpeAcTtaBieHHbIx B ®PI'OC COO, a Takke C yuéToM
¢denepanbHOM paboyedl TPOrpaMMbl BOCIHUTAHWSI W KOHLIEMMM TPeNofaBaHUs y4eOHOro
npeamera «®u3nMka» B obOpa3oBaTenbHbIX —oOpraHu3aiusx —Poccutbickoit  ®epeparum,
peasM3yIolX 0CHOBHBIE 0Opa3oBaTesbHbIe IPOrpaMMBbl.

CozepkaHuve MporpamMmbl 1o (pM3MKe HarpaB/ieHO Ha (OpMHpOBaHME eCcTeCTBEHHO-
Hay4YHOU KapTHHBI Mupa obyuatomuxcs 10—11 kmaccoB ripu o0yueHun ux ¢usvke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ZesSTeJIbHOCTHOr0 Tofxoa. IIporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusim ®I'OC COO K MIaHUPYeMbIM JINYHOCTHBIM, TIPeMETHbIM W MeTarpeMeTHbIM
pe3ysibTataM OOyueHMsl, a TaKXKe YUYMThIBaeT HeoOXOJUMOCTb peanr3alid MeKIpPeIMEeTHBIX
cBsize (M3MKM C eCcTeCTBeHHO-HAayYHbIMH YueOHbIMM TIpegMeTaMHU. B Hell ompejenstoTcs
OCHOBHBIE 1]eld U3ydyeHUsi GU3UKK Ha YPOBHe CpeAHero o0iiero obpa3oBaHUs, IJIaHUPYyeMble
pe3y/bTaTbl OCBOEHUS Kypca (PU3MKW: JIMYHOCTHBIE, MeTaripeJMeTHble, TMpeAMeTHble (Ha
0a30BOM ypOBHe).

[Tporpamma 1o ¢u3rKe BK/IHOYAET:

e [JIaHHMpYyeMble pe3y/bTaThl OCBOEHUs Kypca (pu3nKy Ha 0a30BOM ypOBHe, B TOM UuC/ie

MpeZIMeTHbIe Pe3y/IbTaThl TI0 To/jaM 00yJYeHus;

e cojiep)kaHue yuebHoro ripegmera «®Pu3nKa» 1o rogam obyueHus.

du3rKa Kak Hayka 0 Haubosiee 00OIIMX 3aKOHAX MPUPOABI, BLICTYIIas B KaUeCTBe y4eOHOro
rpeMeTa B IIIKOJIe, BHOCUT CYIL[eCTBEHHBIM BK/aJ, B CUCTeMY 3HaHUN 00 OKpYy»KarollleM MUpe.
[IIkonbHBI KypCc (U3MKKM — cUCcTeMOOOpa3yIoIUii [jii  eCTeCTBeHHO-HayUHBbIX yueOHbBIX
TIpeJIMeTOB, MOCKOJIbKY (pr3ruecKre 3aKOHBI JieXKaT B OCHOBE TPOL[eCCOB U SIBJIEHUH, U3ydaeMbIX
xumuel, buosorueit, ¢usnueckoil reorpadueil u actpoHomueill. Vcrosnb30BaHHe U aKTUBHOE
rpyMeHeHWe (QU3NUeCKUX 3HAHWW OrmpefiensieT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TeXHOJOTUM B cdepe 5HepPreTWKH, TPAHCIIOPTa, OCBOEHUS] KOCMOCA, TMOMY4YeHHsI HOBBIX
MaTepHasIoB C 3a/laHHbIMK CBOMCTBaMU U Apyrux. VisyueHue pu3MKyU BHOCUT OCHOBHOM BKJIaZl B
(hopMUpOBaHUe eCcTeCTBeHHO-HAYYHOM KapTHUHBI MUpa 00yuaromuxcs, B popMrUpoBaHUe YMeHUH
MPUMEHSITh HayUHbIHA MeTO/] TI03HaHUSI TIPH BBITIOJTHEHWH UMY yueOHBIX UCCIeJOBaHUH.

B ocHOBY Kypca ¢hu3uKu [j1s1 YPOBHSI CpejHero o6iiero o6pa3oBaHust MOJIOXKeH Psif, UzeH,
KOTODbIe MO’KHO PaCCMaTPHBaTh KaK MPUHLIUIIBI €r0 MOCTPOeHUsI.

Hyes nerocrHocTH. B COOTBETCTBUM C Hel KyPC SIBJISIETCS JIOTUUECKH 3aBepIIéHHBbIM, OH
COJIeP’KUT MaTepuas M3 BCeX pa3ziesioB (hM3UKH, BK/IHOUAeT KakK BOIPOCHI KIaCCUUeCKOM, Tak U
COBpeMeHHOU (PH3UKHU.

Hyes renepaizarun. B cCOOTBETCTBUM C Hel MaTtepuain Kypca (u3uku o6beluHEH BOKPYT
¢usnyeckux Teopuil. Beaymum B Kypce sBisieTcss (OpPMHpPOBaHWe TIpe/CTaBlIeHUN O
CTPYKTYPHBIX YPOBHSIX MaTepuH, BelllecTBe U TioJie.

Hpnes rymanurapuzaguy. E€ peanv3aliysi nipejiriosiaraeT MCMo/b30BaHWe T'yMaHWTapHOTO
roteHIMana GU3NYeCcKoi HayKW, OCMbIC/IEHUE CBSI3U pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIecTBa,
a TakKe C MUPOBO33peHUYeCKUMH, HDaBCTBEeHHBIMU U 9KOJIOTHYeCKUMHU TIpobieMamMu.

HUrges npuriagHor HanpasiaeHHoctd. Kypc ¢uW3vMKd mpejrnosiaraeT 3HaKOMCTBO C
IIMPOKUM KPYTOM TeXHUYEeCKUX M TeXHOJIOTUUeCKUX TPUIOXKEHUH W3YUYeHHBIX TeOpuil H
3aKOHOB.



Hges sxosorusalpy peanvisyeTcsl TI0CPEJCTBOM BBeJieHHSI 3/IEMEHTOB COJeprKaHusl,
TIOCBSIIEHHBIX JKOJIOTMUECKUM TpobjieMaM COBPEMEHHOCTH, KOTOpbIe CBSI3aHbl C pPa3BUTHEM
TeXHWKH U TeXHOJIOTUH, a TaKKe 00CyieHust TTpo0JieM palioHabHOTO TIPUPO/IOTIONb30BaHUS U
9K0JIOTHYecKoi 6e30MacHOCTH.

CTep>KHEBBIMU 371eMeHTaMU Kypca (M3MKM Ha YpPOBHe cpejHero o0ijero obpa3oBaHUs
SBJISIIOTCSL  pu3nueckre TeopuH ((HopMHUpOBaHUWEe TIPe/CTAaB/IeHHWH O CTPYKType TOCTPOeHUs
¢u3nueckoli Teopuu, poM (yHAAMEHTa/JbHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
Npe/ICTaB/IeHUsIX O MPUPOJe, TPaHULIaX MPUMEHUMOCTH TeOpUH, [/ ONMCAHHUSI eCTeCTBEHHO-
HayuYHbIX SIBJIEHUH U MIPOL[eCCOB).

CuCTeMHO-esITeIbHOCTHBIM TIOAX0Z, B Kypce (DM3UKHU peanr3yeTcs TIPeXXe BCero 3a CuéT
OpraHU3aLUM KCIIepPUMEHTATbHOU [iesTellbHOCTH oOyuaromuxcsi. [is 6a30BOro ypoBHsI Kypca
(U3MKM — 3TO UCII0/Ib30BaHHE CHCTeMbl (PPOHTATbHBIX KPAaTKOBPEMEHHbIX SKCTIePUMEHTOB M
nabopaTtopHbIX paboT, KOTOpble B IporpaMme I0 ¢u3MKe 00beAWHEHbI B OOIIMM CITHCOK
y4eHUYeCKUX TIPaKTU4YeCKHUX paboT. BrieneHre B yKa3aHHOM MepeuHe j1abopaTopHBIX pabor,
MPOBOAMMBIX [T KOHTPOJSE U OLIEHKH, OCYILeCTB/SeTCs Y4YaCTHUKaMH 00pa30BaTe/bHOTO
mpoliecca UCXofs U3 0cOOeHHOCTel TIaHUPOBaHUS M OCHalljeHUs1 KabuHeTa ¢usuku. [1pu sTOoM
obecrieurBaeTcsi OB/aJieHWe OOYYaroIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbIE H3MepeHus,
WCC/IeJOBaHUS 3aBUCUMOCTeH (U3WUYeCKMX BeMWYMH W TIOCTAHOBKY OIBITOB IO TIPOBEPKE
TIpe/JI0KEeHHBIX TUIIOTe3.

Bosbilioe BHUMaHUe y/iesisieTcsl pellieHnI0 PaCUETHBIX M KaueCTBeHHBIX 3afau. [Ipu 3Tom
[l PACUETHBIX 3aJjau TIPUOPUTETOM SIB/ISFOTCS 33/laudl C SIBHO 3aJjaHHON (pri3n4YecKOil MOJiesblo,
TMO3BOJISAIOIIME TIPUMEHSITh W3YyUeHHble 3aKOHbI M 3aKOHOMEPHOCTM KaK W3 OJHOTO pazzesna
KypCa, TaK U UHTETPUPYs 3HaHWSI U3 Pa3HbIX pa3zesnoB. [/ KaueCTBEHHBIX 3a/Jjau TIPUOPUTETOM
SIBJISTIOTCSL  337laHUsl Ha OObsICHeHHe TIpoTeKaHWss (U3WYeCKHUX SIB€HWA W TIPOLIeCCOB B
OKpY)Karoleld >Xu3HU, TpeOyroujue BbiOOpa (GHU3MUECKON MOZENH [ CUTyaldy TPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM c TpeboBanusmu PI'OC COO K MaTepUasbHO-TEXHUUECKOMY
obecrieueHnto yuebHOro Tmiporjecca 06a30BbIli ypoBeHb Kypca (M3MKM Ha yPOBHE CpeIHEero
ob1jero obpa3oBaHus /IOJDKEH M3yuaTbCsl B YCJIOBUSIX TIPeAMETHOr0 KabuHeTa (GM3MKH WK B
YC/IOBUSIX MHTErPUPOBAaHHOTO KabWHeTa MpeJMeTOB eCTeCTBEHHO-HAYYHOro IMK/ia. B kabuHere
(U3MKM JO/DKHO OBITE HE0OXO0JUMOe TabopaTopHOe 000PYAOBaHKE [Iisl BBITIOJTHEHUSI YKa3aHHBIX
B TMporpaMme 10 ¢U3MKe YyJYeHHUeCKHMX TMpPaKTHUecKux paboT U [JeMOHCTpAaljiOHHOe
obopyzioBaHue.

IeMoHCTpaLOHHOe 000pyJOBaHWe (OPMHUPYETCSI B COOTBETCTBHUM C TIPUHLIUTIOM
MHHHMaJTbHOM /I0CTaTOUYHOCTH U 00eCrieuyrBaeT TOCTAaHOBKY TEPEeUMC/IeHHBIX B TIPOrpamMMe 0
¢u3MKe KIFOUeBBIX [eMOHCTpAlUid /s WCC/AeOBaHHWS H3ydyaeMbIX SIBJIEHHH U TIPOLIECCOB,
IMITUPHUYECKUX U (QyHZAMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKHX TTPUMeHeHH.

JlabopaTopHoe 00OpyJOBaHWe /i YYeHUYeCKUX TPAKTUUYeCKUX PaboT ¢dopMupyercs B
BU/Ie T€MAaTHUECKMX KOMILIEKTOB M 00ecreunBaeTCsi B pacuéTe OJHOTO KOMILIEKTa Ha JBYX
oOyuvarorruxcs. TemaThuyeckve KOMIUIEKTBI J1abOpaTOpHOro 00OOPYZAOBaHWS MAOJDKHBI OBITH
TOCTPOEHbI Ha KOMIUIEKCHOM HWCITIO/Ib30BaHUM aHAJIOTOBBIX U LU(PPOBLIX NMPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX M3MEPUTE/TBHBIX CHCTEM B BH/[e LIM(PPOBBIX 17ab0paTOpHi.

OCHOBHBIMHU Lie/ISIMU U3yueHUst HU3UKU B 0011{eM 00pa30BaHUU SBJISIOTCS:

e (¢opMHpoBaHHEe HHTepeca U CTpeMJieHHs 00yuaroluxcsi K HayuHOMY M3Y4YeHHIO

NIPUPO/Ibl, pa3BUTHE UX MHTE/UIEKTYaIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BuTHe TIpe/ICTaBeHU O HayyHOM MeToZie TIO3HaHUsi U (opMHUpOBaHUe
MCCJIe/IOBaTeTbCKOT0 OTHOLLIEHUSI K OKPY>KAIOIIUM SIBJIEHUSIM;

(hopMUpOBaHMe HAYYHOTO MHUPOBO33DeHHsI KaK pe3ysibTaTa W3yueHHUs OCHOB CTPOEHHSsI
MaTtepuu U ¢hyH/IaMeHTa/IbHbIX 3aKOHOB (PU3UKY;

(dhopMupoBaHre YMeHUM 00bSICHATD SIBJIEHHUS C UCITOb30BaHUEM (PU3HUeCKUX 3HaHUN U
HayYHBIX JI0Ka3aTe/bCTB;

(hopmupoBaHUe TIpe/iCTaB/IeHU O PO/ (PU3KKU [1JIs1 pa3BUTHUSL APYTMX eCTeCTBEeHHBIX
HayK, TeXHUKU U TEXHOJIOTHH.

HocTxeHne 3TUX Lened oOecrieunMBaeTcsl pellleHWeM CAeAYIOIMIMX 3ajau B TpoLjecce
n3yueHUs Kypca GU3HKU Ha ypOBHe cpefHero obirero o6pa3oBaHus:

nprobpeTeHre CUCTeMbl 3HaHUM 00 00ImMX (Pr3NUeCKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeopHsIX, BK/IH0Yasi MeXaHUKY, MOJIEKY/ISIDHYIO (PU3KKY, 3/1eKTPOJMHAMUKY, KBAHTOBYIO
(13UKy U 371eMeHThI acTpOhU3UKY;

(¢hopMUpOBaHWe yMeHUW TPUMEHSATh TeopeTUuYeckre 3HaHWsS [ O0BsICHeHHUs
¢u3nuecKUx SIBIEHWM B TIpUpoJe W [Jisd TPUHATUS TNPAKTUUeCKUX peLleHu B
TOBCeJHEBHOM >KH3HHU;

OCBOeHHE CITOCOOOB peIlleHUs] Pa3/MuUHBIX 3a7au C SIBHO 3a/laHHOM (pU3HUUecKou
MOJie/ibl0, 3aJjau, TI0/jpa3yMeBalolUX CaMOCTOSTe/lbHOe CO3/jaHue (hr3rueckon
Mo/ienu, aZileKBaTHOU yC/IOBHUSIM 3aJjauu;

MOHMMaHue (QU3MUeCKUX OCHOB W TPUHLUIIOB JIeMCTBUSI TeXHUYECKHUX YCTPOWUCTB U
TEeXHOJIOTUUECKUX TPOLIeCCOB, UX BIIUSIHUS HA OKPY)KaIOIIYI0 Cpeay;

OBJIa/leHe MeTOJlaMU CaMOCTOSITe/IbHOIO TJIAaHUPOBAHWsSI U TIPOBe/leHus1 (pr3ruecKux
9KCMepUMEHTOB, aHaiuM3a W  UHTeprpeTalyd  WHGOpMaLWW,  orpefesieHus
JI0OCTOBEPHOCTH MOYYeHHOT 0 pe3y/bTara;

CO3/JjaHue yCJIOBUM Ui Pa3BUTUSI YMEHUU MMPOEKTHO-UCC/Ie10BaTe/IbCKOW, TBOPUECKOU
JiesiTeTbHOCTH.

Ha u3yuyenue ¢u3uku (0a30Bblii ypOBeHb) Ha YpPOBHe CpefiHEero o0ijero oOpa3oBaHUs
orBoguTcs 136 vacos: B 10 knacce — 68 yaco (2 uaca B Heflent0), B 11 knacce — 68 vacos (2
yaca B HeJIeJii0).

[pesnaraemMslii B mporpamMme 1o ¢usmke repeueHb J1a00PaTOPHBIX U MPAKTUYECKUX PaboT
SIBISIETCSI PEKOMEH/]OBaHHBIM, YUWTe/b [ejlaeT BbIOOD MpoBe/eHHs JabopaTopHBIX paboT |
OTIBITOB C YUETOM UH/IMBUAYa/IbHBIX 0COOHHOCTel 00yJaroLuXCsl.



COAEPXXAHUE OBYUYEHUA
10 KJIIACC

Pasgien 1. dusnka ¥ MeTOABI HAyYHOI'O TIO3HAHUA
dusuka — Hayka 0 npupofie. HayuHble MeTozbl NMO3HaHMUS OKpy)Karoulero mupa. Posb
JKCTepuMeHTa U TeOpUU B TIpoLiecce MO3HaHUS IPUPO/bl. DKCIIEPUMEHT B (PU3UKe.
MopenvpoBaHue ¢ur3nMUecKux siBJIeHWM U TiporieccoB. HayuHble rumnorte3bl. Pu3nueckue
3aKOHBI U Teopuu. ['paHuLIbl MPUMEHUMOCTH (PH3UUeCKHX 3aKOHOB. [IpUHLIUIT COOTBETCTBUSI.
Pome 1 Mecto ¢u3MKM B (OPMHUPOBAHMM COBPEMEHHON HayyHON KapTHUHbI MHpa, B
MPaKTUYeCKOH JiesITeJIbHOCTH JIFOZIe.
lemoHCTparmu
Amnasorobie 1 UG POBbIe U3MeEPUTE/IbHbIE TIPUOOPLI, KOMITbIOTEPHbBIE JaTUHUKH.

Pasgen 2. MexaHuka

Tema 1. Kruremarrka

Mexanuyeckoe gBwKeHve. OTHOCUTE/NIBHOCTbH MeXaHUYeCKoro JswkeHus. Cucrema
oTrcuérta. TpaekTopus.

[TepemerjeHne, CKOpOCTb (CpefHssI CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpeHHe
MaTepyabHOW TOYKM, X MPOEKLMU Ha OCH CHUCTeMbl KoopAuHaT. CiioykeHue TepeMelleHui 1
CTI0)KeHHe CKOPOCTel.

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

CBobosiHOe TIazieHue. Y CKopeHre CBOOOJHOTO TIa/IeHHs.

KpuBosvHeliHOe [BWXeHHe. [IBI)KeHHe MaTepuarbHOM TOYKM TI0 OKPY)KHOCTHU C
MIOCTOSTHHOW 0 MOJYJ/II0 CKOPOCTBIO. YTJ/0Basg CKOPOCTb, JIMHeWHasi CKOpocTb. [lepuon u
yacrora obpaiteHusi. LleHTpocTpeMuTeIbHOE YCKOPeHKe.

TexHuuyeckre yCTPOMCTBA M TMpPaKTUYeCKOe TPUMEHeHHe: CIHUJOMETp, [ABWKeHue
CHapsi/IoB, LielHble U peMEHHbIE Iepe/jauM.

JleMoHCTparumu

Mogenb cucTeMbl OTCUETa, WITHOCTPaLUsl KKHeMaTHYeCKUX XapaKTePUCTHK [IBHKEHUSI.

[Tpeobpa3oBaHue JBMXEHUH C UCTIO/Ib30BAHHEM TTPOCTHIX MEXaHHU3MOB.

[TapgeHuve Ten B BO3Zyxe U B pa3pe>XeHHOM MPOCTPAHCTBe.

HabntoeHue BrKeHust Tesla, OpOLLIEHHOTO MOJ, YT7I0M K TOPU30HTY Y TOPU30HTAJIBHO.

V3mepeHnue yckopeHUst CBOOOIHOTO Ta/IeHusl.

HarpaBneHue cKOpOCTH MpU ABWKEHUU MO OKPY>KHOCTH.

YYeHuYeCKHi SKCIIepHMEHT, J1a00paToOpHBIe paboThI

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

VccnenoBanue  COOTHOLUEHMSI  MeXZAYy — MYTsAMH,  [pPOWJEHHbIMA  TeJoM  3a
MOC/e/loBaTe/IbHble paBHble TPOMEXYTKHM BpEMEHM MPU PaBHOYCKOPEHHOM [BWKEHUU C
Havya/IbHOM CKOPOCTBIO, PaBHOU HYJIIO.

V3yyeHure ABWKeHNYs 11apYKa B BI3KOM JKUJKOCTH.

V3yueHue ABWKeHUs Tesa, OPOIIIeHHOTO rOPU30HTA/IBHO.

Tema 2. /Juramrika

[TpunHimn otHOCKMTenbHOCTU "amuiiest. ITepBbiii 3akoH HetoTOHA. MIHepLianbHble CUCTEMBI
oTcuéra.



Macca Ttena. Cwna. ITlpuHiun cymneprio3uuyu cuia. Btopoit 3akoH HeloToHa Jjis
MaTepranbHOW TOUKU. TpeTui 3akoH HbrOTOHA /11 MaTepUabHbIX TOYEK.

3aK0H BCceMUpHOro taroreHusi. Cua tsokectu. [lepBas KocMrueckast CKOPOCTb.

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

Tpenuie. Buabl TpeHusi (IOKOS, CKOJIb)KeHUs, kaueHus1). Cuna TpeHus.. Cyxoe TpeHHUe.
Cuna TpeHUs CKOJIbXeHUs U cujia TpeHus nokost. Kosdduiuent Tpenus. Cuia cONpoTUBIEHUS
TIPU IBUKEHUU TeJjla B )XUKOCTU WUJIU rase.

[MTocTymnaTe/nbHOE U BpalllaTesibHOe ABM)KeHHe abCOIFOTHO TBEP/OTO Teia.

MoMmeHT CWIbl OTHOCUTENIBHO OCH BpalleHus. [lneyo cusbl. YcC0BUSI paBHOBECHUS
TBEPZOro Tesa.

TexHWuecKre YCTpPOMCTBA M IMpakTUUYeCcKoe IpPUMeHeHHe: IOJLIMIHUKY, [BIDKeHUe
VICKYCCTBEHHBIX CITyTHUKOB.

lemoHCTparmu

fIBneHye MHEpLIUU.

CpaBHeHHe MacC B3aMMO/eUCTBYIOLUX TeJl.

Bropoii 3akoH HbloTOHa.

N3mepenue cus.

Crio)xeHHe CUJL.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AedopMarivu.

HesecomocTts. Bec Tesna ripy yCKOpeHHOM IOgbEMe U NaJJeHUH.

CpaBHeHMe CUJT TPeHUSI MIOKOSI, KAUeHUS U CKOJIb>KEeHMUS.

YcnoBus paBHOBeCHs TBEpPZOro Tesa. Bubsl paBHOBeCUs.

YueHnnyeckui IKCrIepHMEHT, J1a00paTOPHbBIE pAOOThI

V3yuenne aBr>keHUs1 OpycKa 110 HaKJIOHHOM TIJIOCKOCTH.

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

ViccnepnoBanue yciioBUl paBHOBeCHUs TBEPZOrO Tesla, UMEIOLLero 0Ch BpallleHuUs.

Tema 3. 3akOoHBI COXpaHEHUA B MEXaHHUKE

WmnyibCc MaTepuanbHOM TOUKHU (Tesa), CUCTeMbl MaTepyabHbIX ToueK. VIMITy/bC CUIIbI U
Vi3MeHeHue UMITyJIbCa Tejla. 3aKOH COXpaHeHUs UMITyJibca. PeakTUBHOe IBU)KeHUe.

Pabora cubl. MOIIHOCTh CHJIBL

KuneTtnueckasi 5Heprusi MatepuanbHON TOUKWA. TeopemMa 00 W3MeHEHWM KWHETUUYeCKOMH
SHEepruu.

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

[ToreHnMampHBIE U HEMOTeHIMabHble CWIbl. CBs3b pabOThI HEMOTEHIMATBHBIX CHIT C
HM3MEeHeHHeM MeXaHWYeCKOW SHePruy CUCTeMBbI Tesl. 3aKOH COXPaHeHUsI MeXaHUYeCKON SHePryu.

Yripyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHUUecKre yCTPOWCTBA M IPAKTUUeCKOoe MpHUMeHeHue: BOJOMET, KOMEp, MpY>KUHHBINA
MHUCTOJIET, JBUKEHHE PaKeT.

JleMoHCcTparuu

3aKOH COXpaHeHUs! UMITyJIbCa.

PeakTuBHOe IBIKeHUe.

[Tepexof MOTeHIMANBLHON SHEPTUY B KUHETUUECKYI0 U 00paTHO.

YueHnnyeckuit SKCIepHMEHT, J1a00paToOPHbBIE pAOOTHI



V3yueHre abCOMIOTHO HEYNpPYyroro yAapa C TOMOIIbIO ABYX OAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

WccnemoBanie CBsSI3M pabOThI CUJIbI C MU3MEHEHHEM MeXaHWUeCKOW 3HEpruM Tejla Ha
TIpYMepe PacTsKeHUsT pe3WHOBOT0 JKI'yTa.

Pasgen 3. MonekysnsipHasi pu3MKa ¥ TepMOMHAMUKA

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

OCHOBHBI€ TI0JI0XKEeHHsI MOJIEKY/IIPHO-KMHEeTHUeCKOW TeOPUH U UX OMNbITHOe 000CHOBaHKe.
bpoyHoBckoe gBwkeHue. [duddy3usi. XapakTep [BWKEHMST UM B3aWMOJENCTBUS UaCTHI]
BeliecTBa. Mojie/li CTPOEHMsI Ta30B, JXMIKOCTeH W TBEPAbIX TeJl U OObICHEHHE CBOWCTB
BellleCTBA Ha OCHOBe 3TUX Mofesed. Macca u pasmepbl MosieKysn. KomnuecTBo BelnjecTsa.
IToctositnHasi ABorazpo.

TeruioBoe paBHOBecue. TemniepaTypa U eé usmepenue. lllkana temneparyp Lenbcus.

Mogenbs npeanbHoro rasa. OCHOBHOe ypaBHEHME MOJIEKYJ/ISIPHO-KUHETUUeCKOM TeopUu
uziealbHOTO Tra3a. AOCO/MIOTHas TemrepaTrypa Kak Mepa CpefiHell KWHeTHUeCKOW HSHepruu
TeIUIoBoro JABwKeHUs vactul rasa. Illkama Temnepatryp KesnbBuHa. ['a30Bble 3aKOHBI.
YpaBHeHue MenzeneeBa—KnaneiipoHa. 3akoH [lanbToHa. M3omporjecckl B HealbHOM rase C
MOCTOSIHHBIM KOJIMUECTBOM BelljecTBa. I'paduueckoe mpe/cTaBieHrde U30MPOLIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHUYeCKHe YCTPOUCTBA U MPAKTUUeCKOe TIpUMeHeHre: TepMOMeTp, OapoMeTp.

ZlemoHCTparmu

OmnbIThl, [OKa3blBaloOlMe [UCKPeTHOe CTpOeHue BelllecTBa, ¢GoTtorpapuu MoJeKy
OpraHUuYecKUX COeJUHEeHUN.

OnbITel 110 AU(Py3un KUAKOCTeN U ra3oB.

Mogeis GPOYHOBCKOTO JBM>KEHUSI.

Mopgens onbita LlTepHa.

OnbIThI, JOKa3bIBalOLMe CylLL[eCTBOBaHME MeKMOJIEKY/ISIPHOTO B3aUMO/IeCTBUS.

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

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

YueHnnyeckui IKCrIepHMEHT, J1Ia00paToOPHbBIE pAOOThI

OmnpesienieHde MacChl BO3/lyxa B K/JaCCHOM KOMHaTe Ha OCHOBe H3MepeHUM 00béma
KOMHaTBhl, [JaB/IeHUs1 U TeMIlepaTyphbl BO34yXa B HE.

WccnenoBanue 3aBUCUMOCTH MeXX/y IapaMeTpaMy COCTOSIHUSI Pa3PEXKeHHOr 0 rasa.

Tema 2. OcHOBBI TEDMOJHHAMUKH

TepmoauHamMuuecKkasi cucTemMa. BHYTpeHHsisE 5Heprusi TepMOJMHaMUYeCKOM CUCTEMbI U
crocoObl eé n3mMeHeHus1. KommuecTBo TeryioTel U paboTa. BHyTpeHHSIST SHEPrUsi 0ZJHOATOMHOT'O
WJleabHOro ra3a. Bujpl Teryionepesauu: Tema0NpOBOAHOCTb, KOHBEKLMs, U3/TyUeHHe. Y jenbHast
TeIJI08MKOCTh BelllecTBa. KoMuecTBoO TeMIOThI IIPU TeIjionepeayve.

[Mousitne 06 agmabaTHoM miporjecce. IlepBbiii 3aKOH TepMOAWHAMHKH. [IpuMeHeHue
TePBOT0 3aKOHA TePMOJJUHAMHUKHU K u3orpolieccaM. ['paduueckast uHTepripeTarysi paboThI rasa.

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

TerioBble MaMHbI. [IpUHLUIIBI AeHCTBUS TETUIOBBIX MalllvH. [Ipeobpa3oBaHust SHEPTUX B
TEeI/IOBbIX MallMHax. KosduieHT mosie3Horo AencTBusl TerioBod MammHbel. Lyvkn KapHo u
ero K03((UIMeHT T0JIe3HOT0 AeHCTBUSA. DKOI0THUecKre Ipo0IeMbl TeII09HEePT eTHKH.

TexHUuUecKre YCTPOMCTBA M IIpaKTU4YeCKOe TIPUMEHEeHVe: [BUraTe/lb BHYTPEHHEro
cropaHusi, ObITOBOI XOJOAUILHUK, KOHAULIMOHED.



ZlemoHCTparmu

Vi3MeHeHWe BHYTpeHHel SHEPrWM Tejia TIPU COBEpIIIeHWH pPabOThI: BBIIET TMPOOKU W3
OyTBUIKM TIO[] [€MICTBUEM C)KaTOTO BO3/yxa, HarpeBaHue 3¢dupa B JIaTyHHOU TpPyOKe MyTEM
TpeHus (BU/je0leMOHCTpal[ys).

W3meHeHVe BHYTpeHHeM SHepruu (Temreparypbl) Tesa MpH Teljionepezaye.

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

Mogeii mapoBo# TypOUHBI, ABUraTe ISl BHYTPEHHEr0 CropaHusi, peaKTUBHOT'O IBUTaTe/Isl.

YyeHHYeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE paOOThI

V3mepeHue yzebHOU TerI08MKOCTH.

Tema 3. ArperarHbie COCTOSHHA BELjeCTBA. Pa30Bbie ITEPEXOIbI

[TapooOpa3oBaHre U KoHZeHcanus. Vcrmapenne wu  KureHwe. AOCOMIOTHas U
OTHOCHTe/IbHAs BJI&XKHOCTb BO3Ayxa. HackliieHHbINM Tlap. YesibHasi TeTuioTa apooOpa30oBaHusl.
3aBUCHMOCTb TeMIlepaTyphbl KUIeHHUs OT [JaB/eHMUs.

TBépaoe Teno. Kpucraninyeckue v amop@Hbie Tefla. AHU30TPOIMUSI CBONCTB KPHCTAJ/IOB.

Kupkve kpucramiel. CoBpeMeHHble Marepuasnbl. [lnaBjmeHne u KpucTanausauusl. Yze/bHas
TerioTa niasieHus. Cyonumanysi.

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

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

ZlemoHCTparmu

CBO¥iCTBa HACKIII|EHHBIX TTAPOB.

KuneHue rpy OHWKEHHOM /IaBI€HUH.

Crnioco6bl U3MepeHHst BaKHOCTH.

HabsmrofieHre HarpeBaHUsI Y MJ1aB/IeHNs] KPUCTA/TMUECKOTO BellleCTBa.
[JeMOHCTpaLus KpUCTaslloB.

YueHnnyeckui IKCrIepHMEHT, J1a00paTOPHbBIE pAOOThI

M3mepeHrie OTHOCHTE/TBHOM BJIGKHOCTH BO3/yXa.

Paspnen 4. DnekTpoguHaMUKa

Tema 1. S1ekTpocrarrka

OneKkTpu3alms Tesl. OJeKTpUYeCcKud 3apsig. [lBa BUJA 371€KTPUUYECKHUX 3apsifioB.
[1IpoBOAHMKY, IU3/IEKTPUKH U MOIYNIPOBOJAHUKN. 3aKOH COXPAHEHUSI 3JIEKTPUUeCKOro 3apsija.

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

PabGota cun anekTpocTtaTHueckoro mosis.  [loreHrwan. Pa3HOCTH  MOTeHIMANOoB.
[TpoBOIHUKY U AU3JIEKTPUKU B 3JIEKTPOCTAaTUUECKOM ToJie. Jlns/ieKTprueckasi IpOHULIaeMOCTb.

OnekTpoémKocTb. KoHpeHcaTop. O/neKTpOEMKOCThb IIJIOCKOTO KOHJeHcaropa. OHeprus
3apsUKeHHOT0 KOH/JeHCaTopa.

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

ZleMoHcTparumu

YCTpPOWCTBO Y MPUHLUI AEUCTBUS 37eKTPOMeTpa.

B3aumojeiicTBie Ha31eKTPU30BaHHbIX Tel.



OneKTpUuecKoe 1ose 3apsHKeHHbIX TeJl.

[TpOBOAHUKY B 3/1IEKTPOCTaTUUECKOM TIOJIe.

OnekTpocTaThueckasi 3aljuTa.

[15/1eKTPUKY B 3/1eKTPOCTaTUUYECKOM TI0JIe.

3aBUCHMOCTb  37IeKTPOEMKOCTU IIJIOCKOTO KOHJeHcaTopa OT IJIOU[aAd  TIJIaCTHH,
PACCTOSTHUSI MEXKy HUMH U IU3IeKTPUUYeCKOU TMPOHMIIaeMOCTH.

OHeprus 3apsHKeHHOT0 KOH/IeHcaTopa.

YyeHHYeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE paOOThI

V3mepeHue 3/1eKTPOEMKOCTH KOH/IeHCcaTopa.

Tema 2. IToCcToOSHHBI 3/1eKTpHIeckrH TOK. TOKH B pa3/IHYHBIX CpeJax

OneKTpUueCKUid TOK. Y CJIOBUS CYIIeCTBOBAHHS 3/IeKTPUUECKOTO TOKa. VICTOUHWKU TOKa.
Cuna Toka. ITocTosiHHBIN TOK.

Hanpsokenve. 3akoH OMa /151 yuacTKa Lieru.

OnekTpuueckoe COTIPOTHUBJIEHUE. Y nenbHoe COTPOTUBJIEHUE BelllecTBa.
[TocnenoBarenbHOe, TIapaie/ibHOe, CMeIllaHHOe COeJUHeHre TIPOBOHUKOB.

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

ONeKTPOABWKYILIas CU/la U BHYTPeHHee COMPOTHB/IEHNe UCTOYHUKA TOKa. 3akoH Oma st
TO/THOW (3aMKHYTOM) 3/71eKTPUYeCKOo 1jenu. KopoTkoe 3aMbikaHUe.

OneKTpoHHasi TIPOBOAUMOCTb TBEPABIX MeTas/VIOB. 3aBUCHMOCTh COTIPOTHB/IEHUSI METaslJIOB
oT TeMriepatypbl. CBePXIIPOBOAUMOCTb.

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

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

OneKTpUueCcKMi TOK B pacTBOpax M pacljiaBaxX 3JeKTPOJUTOB. JOJeKTPONIUTHYecKast
Jyccoumanys. JNeKTPOus.

OnekTpuuecKrii TOK B ra3ax. CaMoCTOATeTbHBIA U HeCAaMOCTOSITeTbHBIN pa3psii. MoJHusL.
[Tna3ma.

TexHuueckre YCTPONCTBA W TMpaKTUUeCKoe TpUMeHeHUe: amrepMeTp, BOJIbTMETD,
peocTat, HWCTOYHHMKM TOKa, 3JeKTpOHArpeBaTe/ibHble TPUOOPBI, 37€KTPOOCBETHUTE/IbHBIE
NpUOOpPBI, TEPMOMETP COMNPOTHBJIEHUS, BaKyyMHBIH [UOZl, TEPMUCTOPbI U (POTOPE3UCTOPHI,
TI0JTyTIPOBO/THUKOBBIM [TUO/I, TaTbBaHUKA.

JlemoHCTparmau

V3mepeHue CU/Ibl TOKA U HarpPsDKEHUSs.

3aBUCHMOCTh COTIPOTHB/IEHUS [WIMHAPUYECKUX TPOBOJHUKOB OT [JIMHBI, TUIOIIAH
TIOTIepeYHOT0 CeueHus: U MaTepuaria.

CMel1aHHOe coeZiMHeHNe TTPOBOJHUKOB.

[Mpsimoe u3MepeHHe 37eKTPOABMXKYIel cuibl. KOpoTKoe 3aMblkaHWe rajibBaHUUeCKOIo
3/IeMeHTa U Ol[eHKa BHYTPEHHETO COTMPOTHB/IEHUSI.

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

[TpoBOAUMOCTE 3/1€EKTPOTUTOB.

VickpoBotii pa3psizi ¥ MPOBOAMMOCTh BO3/yXa.

OZHOCTOPOHHSISI IPOBOJUMOCTD AMO/a.

YyeHnyeckwi IKCrIepUMEHT, J1a00paToOpHbIe paboThI

W3yyeHre cMeIIaHHOTO COeZIMHEHUsI pe3HCTOPOB.

V3mepeHue 3/7eKTPOJABIIKYILleH CUMBI  MCTOYHMKA TOKA U €ro BHYTPEHHero
COTIPOTHBJIEHUSI.



HabntomeHue 3nekTposin3a.

MexiipeaMeTHbIe CBSI3U

N3yuenue kKypca ¢usvku 0a3oBoro ypoBHsi B 10 Kjacce OCYIIECTBI/ISIETCS C YUETOM
coJiepKaTellbHbIX MEXXIIPeJMEeTHbIX CBsi3ell C KypcaMd MaTeMaTUKH, OWOIOTUd, XUMHH,
reorpaduy U TeXHOJIOTHH.

MexnpesgmeTHple [TOHATHS, CBsi3aHHble C W3yuyeHWeM MeTO/I0B HAyuyHOTO T[103HaHUS:
sBJIeHWe, HayuHbI (akt, rurortesa, (u3nMyeckas BeJWUMHA, 3aKOH, Teopus, HabmroieHue,
5KCIepUMEeHT, MO/le/TMpOBaHNe, MoJie/Tb, U3MepeHue.

Maremarrka: pelieHde CUCTeMbl YPaBHEHHH, MMHelHas QYHKIMs, rmapabosa, rurepbona,
ux rpadyKu U CBOUCTBA, TPUTOHOMETPUUeCKUe (PYHKLIUU: CUHYC, KOCUHYC, TaHT€HC, KOTaHT€eHC,
OCHOBHOE TPUTOHOMETPUUeCKOe TOXK/eCTBO, BEKTOPbI U WX TMPOEKIMM Ha OCH KOOpPAUHAT,
C/I0KeHUe BEeKTOPOB.

bromorus: MmexaHnueckoe JBW)KeHHe B KUBOW Tipupoge, anuddysus, ocmoc, TerioobmeH
JKUBBIX OpraHMU3MOB (BH/IbI TeIlioriepe/iaul, TeIJIOBOe PaBHOBeCHe), 3/IeKTPUUeCKUe sIB/IeHUS B
JKMBOM NIpHpOJe.

XuMmuA: JUCKPeTHOe CTPOeHUe BelllecTBa, CTPOeHHe aTOMOB U MOJIEKY/I, MOJIb BeIlleCTBa,
MOJISIDHasi Macca, TeruioBble CBOMCTBA TBEDABIX Tes, >KUAKOCTeM U Tas3oB, 37eKTpUuYecKue
CBOMCTBA MeTaJlJIOB, 3/IEKTPOIUTHUECKas AUCCOL{MaLIUs, TabBaHUKa.

[leorpaghus: BNaXXHOCTb BO3[yXa, BeTphI, 0apomMeTp, TEPMOMETD.

TexHosiorHA: ipeobpa3oBaHye ABW)KEHUM C UCIIO/Ib30BaHUEM MeXaHWU3MOB, YUET TPeHUS B
TeXHUKe, TOJIIUIHMKY, WCIO0/b30BaHWE 3aKOHA COXpaHeHWsl MMITyjibca B TeXHUKe (pakerta,
BOJIOMET U JIpyrWe), [BUTaTe/lb BHYTPEHHErO CropaHus, IapoBas TypOWHa, OBITOBOM
XOJIOAUNBHUK, KOHJUI[MOHEDP, TeXHOJIOTUU TI0/IyUeHHsI COBPeMeHHBIX MaTepuasioB, B TOM UHCJIe
HaHOMaTepuaJoOB, W  HAHOTEXHOJIOTWMM,  S/IeKTpOCTaTMyecKas  3alluTa,  3a3eMJeHue
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, 3/eKTpOHarpeBareibHble MPUOOPHI,
3/IEKTPOOCBETUTE/TbHBIE PUOOPHI, TaIbBAHUKA.

11 KJITIACC

Paspnen 4. DnekTpoguHaMUKa

Tema 3. MarauTHOe roj1e. S/1eKTPOMArHUTHAS HHIVKIHA

[TocTossHHBIE MarHuThl. B3auMozjencTBHMe MNOCTOSIHHBIX MAarHWTOB. MarHuTHoe moJe.
BekTop mMarHuTHOM MHAYKUMA. [IpUHLIMN Cyreprno3vuLii MarHUTHBIX T0Jied. JINHUY MarHUTHOU
WHAYyKIYMW. KapTriHa MTMHUI MarHUTHOWM MHYKI[WMH TI0J1S [TOCTOSTHHBIX MarHUTOB.

MarHuTHOe T0J/ie TIPOBOAHMKA C TOKOM. KapTWHa JIMHUW WHAYKLMM MarHUTHOTO TIOJIsi
JJIMHHOTO TIPSIMOTO TPOBOJHMKA M 3aMKHYTOrO KOJBL[EBOTO MPOBOJHUKA, KATYIIKA C TOKOM.
OmneIT OpcTesa. BzaumogeicTBre TPOBOJHUKOB C TOKOM.

Cwuna Amriepa, eé MO y/b M HarpaB/ieHUe.

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

fIBneHue 5/1eKTPOMarHUTHOM WHAYKUMWA. [IOTOK BeKTOpa MarHUTHOM WHAYKLUH.
OeKTPOABMXKYIL[asl CH/la UHAYKLMKU. 3aKOH 3/IeKTPOMarHUTHOM MHAYKIMK Papajes.

BuxpeBoe ssiekTpuueckoe rose. OJeKTPOJBWXKYILAs Cuia UHAYKLUMU B TIPOBOJHUKE,
JBUWXKYILIEeMCS TTOCTyIaTe/IbHO B OZHOPOZAHOM MarHWTHOM I10JIe.

IIpaBusio JleHua.

WNHyKTUBHOCTG. SIB/IeHUe CaMOMHAYKLUU. DJIeKTPOBUKYILLIask CUjla CAMOUH/YKLIAHN.



OHeprusi MarHUTHOTO T10J/151 KaTYILIKU C TOKOM.

OJIEKTPOMAarHUTHOe TIoJIe.

TexHWueckKre YCTPOMCTBA M IPaKTUYeCKOe TpPUMeHeHue: I[IOCTOSIHHble MarHWThI,
3/7IeKTPOMAarHUThI, 3JIeKTPO/BUTaTe/lb, YCKOPUTEJIN 3/IeMeHTapHbIX YaCTUL], MHYKLMOHHAas I1eyb.

ZJlemoHCTparuu

OmeIT Opcrea.

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

JIMHYY MHAYKLMYM MarHUTHOTO T10JISL.

B3aumogeiicTBue [ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[HenictBue cuibl JIopeHLla Ha MOHBI 3/IEKTPOJIUTA.

SIBneHue 371eKTPOMAarHUTHOW UHAYKLIUU.

ITpaBuno JleHia.

3aBUCHMOCTb 371€KTPOJBWXKYILEH CU/IbI UHAYKLHUMA OT CKOPOCTH W3MEHEeHWs] MarHUTHOTO
II0TOKa.

AByieHne caMOMH/YKLIUK.

YUeHHYEeCKHH IKCIIEPHMEHT, JIa00pATOPHBIE paOOThI

V3yueHyie MarHUTHOTO 110JI51 KaTYLUKU C TOKOM.

VccnenoBanue feicTBUSI MOCTOSITHHOIO MarHWTa Ha paMKy C TOKOM.

VccnenoBanue siBieHUs1 371eKTPOMarHUTHOW MHZAYKLIMA.

Pasgen 5. KomebaHust ¥ BOTHBI

Tema 1. MexaHnYecKHe H 3/1eKTPOMArHUTHEIE KO/Te0aHHUT

KonebarenbHass cucrema. CBoOogHble MexaHWUeckue KojebOaHus. ['apMoHUuUecKue
Konebanus. Ilepuoz, wvactora, amrumtyza U das3a KonebGaHwid. [Ipy>KWHHBIA MasiTHUK.
MaremMaThueckuii MasiTHUK. YpaBHeHHe rapMOHHYecKUx KosebaHui. [IpeBpailjeHHe SHepruu
TIPY TaPMOHWUYECKHUX KOTe0aHUsIX.

Konebarenbhbiii KoHTYp. CBOOOHBIE 3/IEKTPOMAarHUTHBIE KOJIeOaHUSI B U7eaTbHOM
KomebaTelbHOM  KOHTYpe. AHa/JOTHUSI MeXJy MeXaHWUeCKUMH | 3JIeKTPOMarHUTHBIMU
KosebaHussMu. ®opmyna ToMcoHa. 3aKOH COXpaHeHHs! SHEPTrUM B HleaJlbHOM KosiebaTeslbHOM
KOHTYpe.

[TpencraBneHye 0 3aTyXawIUX KosebaHUsX. BbIHYK/eHHbIe MeXaHHUueCKue KoJyiebaHusl.
Pe3oHaHC. BeiHYK/IeHHBIE 3/IEKTPOMAarHUTHbIE KOJTeOaHusI.

[TepemenHbIii ToK. CHHYCOU/a/IbHBINA TIepeMeHHbI TOK. MOI[HOCTh IepeMeHHOr0 TOKa.
AMIUIMTYHOE U el CTBYIOIIlee 3HaueHHe CUJIbI TOKa U HalpsDKeHHsl.

Tpancdopmarop. TIpousBoAcTBO, Tepefauya W TOTpebeHWe 3/IeKTPUYECKOH SHEPTHH.
JKosoruueckre pUCKA TIpU  TIPOM3BOJCTBE 3/IeKTpO3Hepruv. KynbTypa UCIOMIb30BaHUS
3/1IeKTPO3HEPTyH B MOBCEJHEBHOM >KU3HU.

TexHuyecKde yCTPOMCTBA U TpaKTUUeCKoe TIIPUMeHeHue: 3JIeKTPUUeCKUd 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JIMHWH 3JIeKTporiepeiay.

JleMoHCcTparuu

VccnenoBanue napaMeTpoB KojiebaTe/bHOW CHCTeMbI (TMPYKUHHBIM WJIM MaTeMaTHueCKUi
MasiTHUK).

HabGnroieHue 3aTyxaromux KoiebaHui.

WccnenoBaHue CBOMCTB BBIHYK/|EHHBIX KOeOaHUIA.

HabntoeHue pe3oHaHca.



CB060/iHBIE 3/IeKTPOMAarHUTHbIE KOie0aHMs.

OcyuiorpaMmbl  (3aBUCMMOCTH  CUJIbI  TOKA W HaMpsDKeHUWs OT BpeMEeHH) AJis
3/IEKTPOMAarHUTHBIX KOeOaHuil.

Pe3oHaHC mpu nocnenoBaTe/lbHOM COeAUHEHUM Pe3HCTOpa, KaTYLIKU WUHAYKTUBHOCTU U
KOH/leHcaTopa.

Mogens MHUM 3/1eKTporiepejaui.

YueHnyeckuit SKCrIepUMEHT, 1a00PaTOPHBIE PAOOTHI

VccneoBaHye 3aBUCUMOCTH TIepHO/ia MasbiX KosebaHui Tpy3a Ha HUTH OT AJIMHBI HUTH U
Macchl rpysa.

VccnenoBanve TIepeMeHHOrO TOKa B LeMd M3 II0C/Ie[0BAaTelbHO COeJVHEHHBIX
KOH/IeHCaTopa, KaTyLIKU U pe3srucTopa.

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

MexaHuyeckue BOJIHBI, YC/I0BUA pacnpoctpaHenus. [lepuos. CKOpoCTh pacripoCcTpaHeHus
W JAavHa BosiHbL [lomepeuHble M MpojoJbHble BOMHBL. VHTepdepeHiuss U AudpaxLys
MeXaHUUYeCKHX BOJIH.

3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIeKTPOMarHUTHbIe BOJIHBL. Y CJIOBUSI U3/yYeHUsl 3JIeKTPOMAarHWTHBIX BO/H. B3avMHas
opveHTanus BekTopoB E, B, V B 3nekTpomarHutHON BosHe. CBOMCTBA 371€KTPOMarHUTHBIX
BOJIH: OTpa)KeHWe, TMpejioMieHWe, mMonspusalys, Audpakius, uHTepdepeHus. CKOpoOCTb
371eKTPOMAarHUTHBIX BOJIH.

[[Tkana 3/1eKTPOMAarHUTHBIX BOJIH. [IpMMeHeHHe 3/IeKTPOMarHMTHBIX BOJH B TEXHUKE M
OBITY.

[TpuHLMIIBI paZiMOCBA3U U TeneBUeHWs1. Pagrionokanys.

O/IeKTPOMAarHUTHOE 3arpsi3HeHNe OKPY>KaroLel Cpe/ibl.

TexHUyecKre yCTPOUCTBA U TpaKTUUeCKOe MpUMeHeHHe: MYy3blKa/JbHble MHCTPYMEHTHI,
y/IbTPa3ByKOBasl [MAarHOCTHKA B TeXHUWKe W MeJMLMHe, pajap, paZMONpUEMHUK, TeleBU30p,
aHTeHHa, TeneoH, CBU-neusb.

JlemoHCTparmm

O6pa3oBaHue U pacrpoCcTpaHeHye TIOTIePeYHbIX U IMPOJOIBHBIX BOJIH.

Kosnebtolieecsi Tes1o Kak MCTOYHUK 3BYKa.

HabsrojeHre oTpaykeHus ¥ TIPeIOMJIeHHs] MeXaHUUeCKUX BOJTH.

Habnronenue nntepdepeHiiuy v Audpakiiui MeXaHUUeCKUX BOJTH.

3BYKOBOM pe30HaHC.

HabntomeHre CBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHa C aMIUIUTYJOM U UacCTOTOMN
KosieOaHUM.

WccnepoBanue  CBOMCTB — 3/IEKTPOMAarHWUTHBIX — BOJIH:  OTpakeHWe, TpeJioMJIeHue,
noJisipu3auysi, AudpakLys, MHTepQepeHLsl.

Tema 3. Onruka

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

OtpakeHue cBeTa. 3aKOHbI OTpa)keHHsi cBeTa. [locTpoeHWe M300paXeHH B TIIOCKOM
3epkaiie.

[lpenomneHnue cBeTa. 3akKOHbI TIpejioMJeHHsi cBeTa. AOCOMIOTHBIA TIOKa3aTeslb
npenomsieHus. [lonHoe BHyTpeHHee oTpakeHue. [lpefienbHBIM Yros TOJIHOIO BHYTPEHHErO
OTpaykeHHs.

Hucriepcusi ceeta. CNoXKHBIN cocTaB b6enoro cera. LiBer.



Cobuparolijie M pacceuBarolfue JWH3bl. TOHKasg JsMH3a. @DOKyCHOe paccTosiHUe WU
OTITHUeCKas CUjia TOHKOM JiMH3bI. [locTpoeHne n300pakeHnit B COOMPAIOIIMX M PaCcCeNBarOIINX
muH3ax. PopMysia TOHKOM JIMH3bL. Y Be/M4yeHue, jaBaeMoe JIMH30H.

[Ipenenbl NPUMEHUMOCTU FeOMeTPUUECKOM OITHKH.

BonHoBasi ontuka. MHrepdepeHius cBeta. KorepeHTHble MCTOUHUKHM. Y CJIOBUS
Ha0JTI0ZIeHNsI MaKCUMYMOB U MMHUMYMOB B MHTeP(epeHIIMOHHON KapThHe OT IBYX CHH(a3HbIX
KOTe€pPeHTHBIX UCTOUHUKOB.

Oubpakiust cBera. [JudpakijioHHas pelnéTka. YcaoBUe HAOMIOZEHUs TJIaBHBIX
MaKCHMYMOB IpU Ma/leHU MOHOXPOMAaTUUeCKOT0 CBeTa Ha AU(PPaKLIMOHHYIO PEIIETKY.

[Tonspusanys ceeta.

TexHuyeckre YCTpOWCTBa U TNpaKTUUeCcKoe IpPUMeHeHHWe: OUKM, Jyra, ¢oToamnmnapar,
TIPOEKLIMOHHBIMA ~armapar, MHUKDOCKOI, Te/JeCKOI, BOJIOKOHHAsi OINTHKa, AU(pPaKLUOHHAas
peléTka, moaApous,.

ZleMoHCcTparumu

[IpsimonMHeNHOe pacrnpocTpaHeHue, OTpakeHWe U TpeoM/ieHHe cBeTa. OnTuueckue
TIpUOOpHI.

[TomHOe BHyTpeHHee oTpakeHUe. Mozeb CBeTOBO/A.

WccnenoBaHue CBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKpPOCKOIIa, Te/lecKora.

Habnronenue narepdepeHLdy cBeTa.

Habmomenuve audpakiyy cBeTa.

HabsroeHre qucriepcuu cBeta.

[TonmyuyeHue crieKTpa € [IOMOLLBIO ITPU3MBI.

[TonyueHue crieKTpa ¢ MOMOIIBIO AU(PaKLIMOHHOMN PeIETKY.

HabnromeHue monsipu3au CBeTa.

YueHnyeckuil IKCrIepHMEHT, J1a00paToOPHbBIE pAOOThI

M3mepeHue rokasaresisi IIpesioM/IEHUS CTeKJIa.

VccnenoBadrie CBOMCTB M300paykeHNH B JIMH3aX.

HabnromeHue qucnepcuu cBeTa.

Pa3nen 6. OCHOBHI CrieLIMa/IbHOM T€OPHH OTHOCUTETbHOCTH
['paHuLIBI MPUMEHMMOCTH KJIaCCUUeCKOW MeXaHWKU. [IocTynaTel crierjuasbHOW TeOpuH
OTHOCUTE/IbHOCTU: WHBAapUAaHTHOCTb MOJYJ/S CKOPOCTU CBeTa B BaKyyMe, T[IPUHLIUII
OTHOCHUTe/IbHOCTH ODHHINTelHa.
OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMe/lJIeHUe BpeEMeHU U COKpall|eHUe [IJIMHBbI.
OHeprusi U UMIYJIbC PeISITUBUCTCKOM UaCTHULIbI.
CBs13b MaCChI C SHEpryer ¥ UMITY/IbCOM PeISITUBUCTCKOW YaCTULbl. DHEPrHys MOKOS.

Pa3pen 7. KBanToBas ¢usmka
Tema 1. F/1eMeHTBI KBAHTOBOH OITTHKH
®otoHbl. PopMmyna [1naHka cBsi3u 3Hepruu (OTOHA C €ro YaCTOTOH. DHEPrusi U UMITY/IbC
(dhoToHa.
OtkpeiTie U wuccnenoBaHve ¢dotoddpdekra. Ombitei A. . CronetoBa. 3aKOHBI
tdoTorddekTa. YpaBHeHue DiiHilTeiHa A1 PoTo3adexTa. «KpacHas rpaHuiia» Gotosaddexra.
Hasnenue ceeta. Omeite I1. H. Jlebenesa.
XuMunyeckoe JielCTBYE CBeTa.



TexHuYecKre YCTPOWCTBA M TIpaKTHUeCcKoe TipUMeHeHHe: (OTo37eMeHT, (OTOAaTUHK,
cosiHeuHast OaTapest, CBETOMOZ,.

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

WccnepnoBaHue 3aKOHOB BHelliHero GoTosddekxTa.
Cretommon,.

ConHeyHas baTapesi.
Tema 2. Crpoerre atoma
Mopenb atoma TomcoHa. OmbiThl Pe3epdopzia mo paccessHuto o -yactul]. [liaHeTapHas
Mogenb atoMa. Iloctynatel bopa. M3nyuenue v norsoieHue (GOTOHOB MpU Iepexofie aToMa C
OJJHOTO YpPOBHfl SHepruyd Ha JApyrol. Bupapl crnekTpoB. CHeKTp YpOBHeW SHepruyd aroma
BOZIOpPOJA.
BonHoBble cBoticTBa uactull. Bonnbl e Bporins. KopmyckysipHO-BOJTHOBOU JyaTu3M.
CrioHTaHHOe U BBIHY)KJJeHHOE U3/lyueHue.
TexHUuecKre YCTPOMCTBA U IpPaKTHYeCKOe TpYMeHeHue: CIIeKTpasjbHbId aHaau3
(ciekTpockomn), a3ep, KBAHTOBbIN KOMITbIOTED.
ZlemoHCTparmu
Mogens onbita Pesepdopaa.
OrnpeziesieHrie J/IMHBI BOJIHBI Jla3epa.
HabnroeHue TMHeMUYaThIX CIIEKTPOB U3/TyUeHHsl.
Jlaszep.
YueHnyeckui IKCrIepHMEHT, J1a00paTOPHBIE PAOOThI
HabsrojeHre TMHEHYATOTO CIIEKTpa.
Tema 3. AToMHOe 34po
OKCIMepUMEHTBHI, JlOKa3bIBaroI1e CJI0)KHOCTh CTPOeHUs  sjpa. OTKpbITHE
pazroakTUBHOCTU. OnbIThl Pe3epdopza 1o onpezeneHro cocTaBa paJiiOaKTHBHOIO U3/TyUeHUsl.
CaoticTBa anbda-, 6eTa-, raMMa-u3yueHus. BivsiHre paiiOaKTUBHOCTY Ha >KUBbIE OPTaHH3MBbI.
OTkpbITHe TIPOTOHA W HeWTpoHa. HykoHHasi mopenb sigpa ['elizenOepra—lBaHeHKO.
3apsap aapa. MaccoBoe yucio sapa. M30Tors!.
Anbda-pacrniazi. 1eKTPOHHBIM U TMO3UTPOHHBINA Oera-pacrniaz. ['aMma-usnyueHue. 3aKOH
PaZiM0aKTUBHOI'O pacraja.
OHeprus CBsI3U HYK/IOHOB B sifipe. 1zepHble cubl. JledekT Macchl spa.
AnepHble peakuuu. JlesieHre U CUHTe3 sfiep.
SnepHblii peaktop. TepmosiepHbidi cuHTe3. [IpobseMbl U TepCreKTUBBI  sijepHON
SHEepPreTUKU. JKOJIOTUYecKre acreKThl siZIepPHOU SHepreTUKH.
D/ieMeHTapHble yacTulbl. OTKpbITHE [TO3UTPOHA.
MeTo/ib1 HaOJTIOIeHNsT U PETUCTPAI[UH 37IeMEeHTApHBIX YaCTHI].
dyHAaMeHTaIbHbIE B3aUMoZelcTBUs. EAMHCTBO (M31uecKoil KapTHHBI MUpa.

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

JleMoHCcTparuu

CYéTYMK MOHU3UPYIOLMX YaCTHI].

YyeHnyeckwi IKCrIepUMEHT, J1a00paToOpHbIe paboThI
WccnenoBanuie TpeKoB UacTul] (10 rOTOBbIM oTorpadusim).

Pa3pen 8. DneMeHTHI aCTPOHOMUM ¥ aCTPOGU3UKU



Oranbl pasBUTHS  acTpoHOMMM. lIpuKnasgHOe W MHPOBO33peHUYeCKOe 3HaueHue
aCTPOHOMHUH.

Bup 3Bé3aHO0TO0 Heba. Co3Be3us, IpKue 3BE3/[bl, I/IAHETHI, UX BUJUMOE JBIKEHNe.

ConHeyHas cucrema.

CosHue. ConHeyHasi aKTUBHOCTb. McTOuHMK 3Hepruy CosiHL@ M 3BE3A4. 3BE3MbI, UX
OCHOBHbIe XapaKTEePUCTUKU. J[lharpamma «CHeKTpa/ibHbId KIacC — CBETUMOCTb». 3BE3[bl
[JIaBHOW MOC/Ae[0BaTe/IbHOCTA. 3aBUCMMOCTh «MacCa — CBETUMOCTb» [Jig 3BE3[ TJIaBHOU
ToC/IeoBaTe/IbHOCTU.  BHyTpeHHee cTpoeHue 3Bé34. (CoBpeMeHHble IIDEe/CTaBIEHUS O
TIPOUCXOXKAEeHUU U 3Bo/iroLnK CoJiHLA Y 3BE3/]. DTallbl )XKU3HU 3BE3 /.

Mneunsbiii [1yte — Haia ["anaktuka. [Tonokenue u grkenre CosHija B ["anaktuke. Tumbl
rajlakTvk. PasoranakTiky v KBa3apel. UEpHbIe [BIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue BcesenHoi. 3akoH Xa00ma. Pasberanve ranakTuk. Teopus
Bosbiioro B3peiBa. PesiMKTOBOE U3/yueHue.

MacmurabHast cTpykTypa BeesnieHHO#. MeTaraniakTHka.

HepeliéHHbie mpo6/ieMbl aCTPOHOMUH.

YueHnyeckrie Hab/IFQJ€HHUS

HabnromeHusi HeBOOPYKEHHBIM T71a30M C HUCIO/b30BaHUEM KOMITbIOTEPHBIX TIPUIOXKEeHUH
JJ1s1 oTIpe/iesieHHs TI0JI0)KeHUs1 HeOeCHBIX 00bEeKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3/usl
CeBepHOro MoJymapusi 4 sipKue 3BE3/pbl.

Habnromenus B Teneckon JIyHel, TuiaHeT, Mieunoro Iytu.

O6o61jatolree MOBTOPEHHE

Posmb pU3MKM M acTPOHOMMM B SKOHOMHYECKOM, TeXHOJOrMueckoW, COLManbHOM U
3TUUeCKOM cQepax [esiTeJIbHOCTU uYeloBeKa, polb W MeCTOo (U3MKM K acTPOHOMHU B
COBPEMEHHOM HayyHOW KapThHe Mupa, po/ib (U3Uueckol Teopuu B (OPMUPOBAHUU
Tipe/ICTaB/IeHN 0 PU3NUecKol KapThHe MHpa, MeCTO (hM3UUYeCKON KapTHHBI MHUpa B 001eM psiy
COBPEMEHHBIX eCTeCTBEeHHO-HaYUHbIX [pe/iCTaB/IeHUI O TIPUPOJe.

MexXtipeagMeTHbIE CBSI3U

V3yuenne kKypca ¢usukyd 6a3oBoro ypoBHS B 11 Kjacce OCYIIECTBJSIETCS C YUYETOM
coJiepKaTelbHbIX MEXKIIPeMETHbIX CBsi3ell C KypcaMHd MaTeMaTUKH, OWOIOTWd, XUMHH,
reorpavivi ¥ TEXHOJIOTHH.

MexnpegmerHele MOHATHA, CBSI3aHHble C M3yYeHWeM MeTO/I0B HAay4yHOIO [103HaHUS:
siBJIeHWe, Hay4HbIM (akt, rurmotesda, (u3nyeckas BeMUMHA, 3aKOH, Teopus, HabmrozeHUe,
9KCIepUMEeHT, MO/ZIe/IMPOBaHKe, MO/Ie/Ib, U3MepPEeHNe.

Maremarnka: pellieHVe CUCTEMbl YpPaBHEHWM, TPUTOHOMeTpUYeckue (YHKLMMU: CUHYC,
KOCHMHYC, TaHI€HC, KOTaHI'eHC, OCHOBHOE TPUIOHOMETPUUeCKOe TOXK[eCTBO, BEKTOPbl M HX
MPOEKIIMU Ha OCU KOOpZAMHAT, C/IO)KeHHEe BEeKTOPOB, TMPOM3BOJHbIE 3/1eMeHTapHbIX (PYHKLIUH,
TIPU3HAKM 1101001 TPEYTOIbHUKOB, OTpeZie/ieHre TUIOIaid TUIOCKUX GUTyp ¥ 00bEMa TeJl.

brosmorus: snekTpuueckue siBJIeHUSI B JKUBOW TIpUpOfe, KoseOaTenbHble ABWKEHUS B
JKUBOW TIPUPOJZie, OMTUUECKUe SIBJIeHWUsS B >KUBOW TIPUPOZE, AEeUCTBUEe paZivalliid Ha >KUBbIe
OpraHu3MBblI.

Xumusg: CTpOeHHWe aTOMOB M MOJIeKYJ/I, KpUCTa/yIdueckas CTPYKTypa TBEDABIX Tel,
MeXaHU3Mbl 00pa30BaHus KPUCTA/IMUECKOMN PelleTKH, ClIeKTPaIbHbIN aHaIu3.

Teorpagumsa: MarHUTHBIE TIOMIOCa 3€MJIH, 3a/1e)KM MarHUTHBIX pY[, (OTOChEMKA 3eMHOM
TTOBEPXHOCTH, TIpe/iCKa3aHne 3eMJIeTPsSICeHNH.



TexHo/10rwA: NVMHUM 371€KTpollepe/iad, reHepaTop MepeMeHHOI0 TOKa, 3JIeKTPO/BUraTeslb,
VH/YKL[MOHHasi TeuYb, pajap, PaJvMONpUEMHUK, TejeBU30p, aHTeHHa, TenedoH, CBU-meusb,
MIPOEKLIMOHHBIN arrapar, BOJIOKOHHasI OTITHKA, COTHeuHasi OaTapesi.



IUVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenue yuebHOro rpeamera «®Pu3MKa» Ha ypOBHE cpefHero obimero obpa3oBaHUs
(ba30BBIi  ypOBEHb) [IO/DKHO  00eCreuuTb  IOCTWKEHWe  CAeAyIOIUX  JIMYHOCTHBIX,
MeTaripeJIMeTHbIX U MpeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3ynbTaThl OCBOeHUs yueOHoOro mpegmera «@Pu3MKa» [JO/DKHBI OTPaXkaThb
TOTOBHOCTh U CITOCOOHOCTH 00YyYaroIMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHeEMH
Mo3uLiMell JIMUHOCTH, CHUCTeMOW LIeHHOCTHBIX OpHEHTalLUil, TO03UTUBHBIX BHYTPEHHUX
yOe)XJieHuil, COOTBETCTBYIOLIUX TPAJULIMOHHBIM  LIEHHOCTSIM  POCCHMCKOro  0OILecTBa,
paciivpeHye >XKU3HEHHOTO OMbITAa U OIbITa JesTe/IbHOCTH B TpOLiecce peany3aljii OCHOBHBIX
HarpaB/ieHWi BOCITUTATeIbHOM [esiTe/TbHOCTU, B TOM UMC/Ie B UaCTHU:

1) rpakAaHCKOro BOCTIMTAHMS:

cOpMUPOBAHHOCTh TPAKAAHCKOM TO3WLMU  oOyuaroljerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO Y/JieHa POCCUICKOro 00I1ecTBa;

MIPUHSATHE TPAAULMOHHBIX O0O0IeYesloBeueCKMX T'YMAHUCTUYECKUX U [IeMOKPAaTHUeCKUX
LIeHHOCTeW;

TOTOBHOCTb BEeCTH COBMECTHYIO JlesiTeJIbHOCTh B HMHTEpecax TIPaXJaHCKOro oOIecTsa,
y4acTBOBATh B CAMOYIIPaBeHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHHe B3aWMO/IeIICTBOBaTh C COLIMAJbHBIMH MHCTUTYTaMU B COOTBETCTBUM C HUX
(GyHKUMSME U Ha3HaueHueM;

TOTOBHOCTh K T'YMaHUTApPHOM 1 BOJIOHTEPCKOMU ZlesATe/TbHOCTH;

2) NaTpUOTHUUECKOT'0 BOCTIUTaHUS:

Cc(hOpMHUPOBAHHOCTb POCCUMCKOM IPaXk/IaHCKOW UEHTUUHOCTH, MaTPUOTHU3Ma;

LIleHHOCTHOe OTHOIlleHHe K TOCYJapCTBEHHbIM CHMBOJIAM, [OCTHXKEHHSIM DPOCCUMCKUX
yUYéHBIX B 001aCTH (HPM3UKYU U TEXHUKY;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHWS:

c(hOpMHPOBAHHOCTb HPAaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEIeHMUSI;

CTMOCOOHOCTh OLIEHWBATh CUTYALMI0 W TMPUHUMATh OCO3HAHHBIE PEIIeHHs], OPUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMbI Y L|EHHOCTH, B TOM YHCJIe B [IeSITeIbHOCTH YUEHOTO;

0CO3HaHHe JTMYHOTO BKJIa/|a B TIOCTPOEHHe yCTONUMBOTO OyyIIiero;

4) 5CTeTYEeCKOro BOCTINTaHHS:

3CTeTHUeCKOe OTHOLIeHWe K MUPY, BK/IFOUasi 3CTeTUKY Hay4HOTO TBOPUECTBa, MPUCYIIEro
(u3uueckoit HayKe;

5) TPYAOBOT'O BOCIIMTaHUS:

WHTepeC K pa3/iuuHbiM cdepaM MpodecCHOHANbHON [JesTebHOCTH, B TOM 4YHC/e
CBs3aHHBIM C (U3MKOW U TeXHWKOW, yMeHHe COBepIlaTh OCO3HaHHbIA BbIOOp Oyayiei
rpodecCHM ¥ pean30BbIBaTh COOCTBEHHbIE JKU3HEHHbIE TIIaHbl;

TOTOBHOCTb M CITOCOOHOCTb K 00pa30BaHUIO M CaMO0Opa3oBaHMIO B 007acTH (DU3MKK Ha
NIPOTSDKEHUU BCeH KH3HY;

6) 9KOJIOr4ecKoro BOCIIUTAHVIS:

Cc(OPMHPOBAHHOCTh JKOJIOTUYECKOM KYJBTYPhl, OCO3HaHHWe T/00a7bHOrO Xapakrepa
9KOJIOTUYeCKUX Tpobsiem;



IUIaHMpOBaHWe W OCYILeCTBIeHHe [eiCTBUII B OKpY)Karolllell cpefle Ha OCHOBe 3HaHUS
Lie/iel yCTOMYMBOTIO Pa3sBUTHS Ye/I0BeUYeCTBa;

paciivpeHyde OMbITa [JesSTebHOCTU SKOJIOTMYeCKOM HarpaB/leHHOCTM Ha OCHOBe
MMeIOIIUXCsl 3HaHUH 110 (PU3KKe;

7) 1{eHHOCTH Hay4YHOTO MO3HaHUA:

c(OPpMHPOBAHHOCTb MHPOBO33DEHHS, COOTBETCTBYIOLEr0 COBPEMEHHOMY YPOBHIO
pa3BuTus (HU3NYeCKOil HayKy;

0CO3HaHMe 1|eHHOCTU Hay4YyHOH [JiesaTe/IbHOCTHU, TOTOBHOCTh B TIpoLiecce U3yueHUst (PU3UKU
OCYIIIeCTBJISATh ITPOEKTHYIO 1 UCC/Ie0BaTeNbCKYI0 [IeSITelIbHOCTh UHAVMBU/YabHO U B PYIIIIE.

METAITPEIMETHBIE PE3YJIbTATBL

[Mo3HaBaTe/IbHBIE YHUBEPCAILHEIE yUeOHbIe AeiCTBHS
Ba3oBbie noruyeckuie JeHCTBUS:

CaMOCTOATe/IbHO (hOPMY/IMpPOBaTh M aKTyaJW3UpOBaThb Mpo0O/ieMy, pacCMaTpvBaTh eé
BCECTOPOHHE;

OTIpe/ieNIATh 1[eJU /1esTe/IbHOCTH, 3a/jaBaTh MapaMeTphbl U KPUTEPUN UX TOCTKEHUS;

BBISIB/IATH 3aKOHOMEPHOCTH Y TTPOTUBOPEUUs B paCCMaTPHBaeMbIX (PU3NUECKUX SBIEHUSIX;

pa3pabaTbIBaTh IJIaH perieHus MpoOJieMbl C YUETOM aHa/Ti3a UMEIOIIUXCsl MaTepUaTbHbIX
Y HeMaTepura/bHbIX PeCypCOB;

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

KOODJWHHDPOBATh U BBITIONHATh PAabOTy B YC/IOBHSIX peasbHOrO, BUPTYaJlbHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/I€HCTBUS;

pa3BUBaTh KpeaTUBHOE MbILLIJIEHHe TP pellieHUH KU3HEHHBIX Mpo0J/ieM.

Ba3oBkle Hcciie/joBaTe/IbCKHe AeACTBUS:

BJIa/IeTh HAayYHOW TEePMHUHOJIOTHEH, KIFOUeBbIMU TIOHSTHUSIMU W MeToJaMu (hU3UUYeCKOi
HayKU;

B/IaZIeTh HaBbIKAMH yueOHO-MCC/Ie[JOBaTe/bCKON U TIPOEKTHOM [esiTeIbHOCTA B 00/1acTH
(bu3MKH, CriocCOOHOCTBIO0 ¥ TOTOBHOCTBIO K CAMOCTOSITE/TLHOMY TIOMCKY METOZIOB pellleHHs 3aau
(h131YeCKOro cofiep>KaHusl, MPUMEHEHHIO Pa3/IMYHBIX METO/IOB TI03HAHUS;

B/aJieTh BHU/IaMHU JleATe/IbHOCTH T0 TOJyUeHUI0 HOBOTO 3HaHMs, ero WHTepIpeTaLyy,
npeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX y4yeOHBIX CUTyallUsX, B TOM 4YHC/e TIpU
CO3/laHUM yUeOHBIX TIPOEKTOB B 00/1aCTH (PU3MKH;

BBISIB/IATh TIPUUMHHO-C/IEZICTBEHHBbIE CBSI3W M aKTya/M3WUpPOBaThb 3ajjauy, BbIJBUTATh
TUTNOTe3y e€ pellleHWs, HaXOJAWTh AapryMeHThl [Jisi [l0Ka3aTelbCTBAa CBOWX YTBEpXKJeHWH,
3a/laBaTh NlapaMeTphl U KPUTEPUH pellleHus;

aHa/IM3MPOBaTh TIOJIyUeHHbIE B XOJe pelIeHHs 3a/jaud pe3y/bTaThl, KPUTHUECKU
OLIEHUBATh UX [JOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUEe B HOBBIX YC/IOBUSX;

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

JIABaTh OLIEHKY HOBBIM CUTYALUsIM, OL[€eHMBATh TIPUOOPEeTEHHBIHN OITBIT;

yMeTb MepeHOCHUTh 3HaHUS 10 (Pr3MKe B ITPAKTUUECKYIO 00/1aCThb KHU3HeIesTeTbHOCTH;

yMeTh UHTeIPUPOBaTh 3HaHUS U3 Pa3HbIX MpeIMeTHbIX 0bacTel;

BBI/[BUTATh HOBbIE HJIeH, Tpe/ijlaraTh OpUrvHabHbIe MOX0/bl U PelleHMNs;

CTaBUTH MTPOOIEMBI U 3a[jauM, AOMYCKAIOIIe a/lbTePHAaTUBHbIE PeIIeHMS.



Pa6ota c uH$popMaryeii:

B/IaJieTh HaBBbIKaMM TOJTyYeHHs] HHPoOpMarny (GU3NYecKoro Cofep>KaHUsi U3 UCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSTEe/IbHO OCYILECTB/ATh IOWUCK, aHalW3, CUCTeMaTu3aluio |
WHTepIpeTaLyo HHPOPMAaLIMK Pa3/IMUHBIX BUJIOB U (GOPM Tpe/|CTaB/IeHNS;

OLIEHUBATh [JOCTOBEPHOCTh UH(OPMALIUH;

WCTI0/Ib30BaTh CPe/ICTBAa MH(MOPMALMOHHBIX ¥ KOMMYHHMKALIMOHHBIX TEXHOJOTUH B
pelleHN KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX M OPraHW3al[MOHHBIX 3afau C COOJIIoJeHreM
TpeGOBaHUI SPrOHOMMKH, TEXHUKH 0€30MMacHOCTH, TUTHeHbI, pecypcocOepeskeHusi, TIPaBOBBIX U
3THUUeCKUX HOPM, HOPM HH(MOPMaLIMOHHOW 0e301MaCHOCTH;

co3/laBaTb TeKCThl (DPM3MUYECKOTO COZlep)KaHUsi B pas3IMyHbIX ¢opmarax C y4uéToMm
Ha3HaueHUs1 WH(OpMALMKM ¥ 1eNeBOW ayJWUTOPUM, BHIOWpas ONTHMaIbHYI (QopMy
TIpe/ICTaB/IeHUsI ¥ BU3yaIn3aliyu.

KoMMyHMKaTHBHBIE YHUBEPCA/IbHEBIE YueOHbIe JeHCTBUS:

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

pacro3HaBaTh MpeArnoChlIKA KOHGIUKTHBIX CUTYallui U CMSITYaTh KOHQIUKTHI;

pPa3BEépHYTO M JIOTUYHO H3/1araTb CBOK) TOUKY 3DEHHsI C MCIO0Jb30BaHUEM $S13bIKOBBIX
CpeJCTB;

TTOHUMAaTh U UCTI0/Ib30BaTh MPEUMYILeCTBAa KOMaHAHOW U UHJUBUAYa/TbHON pabOThI;

BbIOMpATh TEMAaTWKy W METOZbl COBMECTHBIX [I€HCTBUM C yUéTOM OOIIMX WHTEpecoB U
BO3MOXXHOCTEM Ka)K/[0T0 usieHa KOJI/IeKTUBa;

MPUHMMATh LieJid COBMECTHOM JesiTe/lbHOCTH, OpPraHMW30BbIBaTb M KOOPJAWHHPOBATh
JIeHCTBUSI TIO €& [OCTMXKeHWIO: COCTaB/ATh IJIaH [|eWCTBUM, pacrpefensTh POJU C YU4ETOM
MHEeHUN y4aCTHUKOB, 0OCY)KaTh Pe3y/ibTaTbl COBMECTHOM paboTh;

OLIEHWBaTh KaueCTBO CBOEro BK/a/la U KaXK/[OT0 YYaCTHHUKA KOMaH/Ibl B OOIIWI pe3y/ibTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

ripe/ijiaraTh HOBble TPOEKThI, OLIEHWBaThb WU/led C TO3ULMM HOBU3HBI, OPUTHMHATBLHOCTH,
MPaKTUUYeCKOW 3HAUMMOCTH;

OCYILIeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe TIOBe/leHHe B pas3/lMUHbIX CUTYalUsiX,
NIPOSIB/ISITH TBOPUECTBO U BOOOPaXKeHHe, ObITh MHUIIMATUBHBIM.

PerynstiBHbIe YHUBEpPCA/IbHbIE yueOHbIe JeiCTBUA
Camoopranusarus:
CaMOCTOSITE/IbHO OCYIIeCTB/STh T03HABaTeNbHYIO JeATelbHOCTb B 00sacTé GU3MKUA U
aCTPOHOMMH, BBISIBJISITH TTPO0OJIeMbI, CTaBUTh U (HOPMYIMPOBATh COOCTBEHHBIE 3a/laul;
CaMOCTOSITE/IFHO COCTABJISATh T/IaH PeIIeHHs PacuéTHBIX M KaueCTBEHHBIX 3a/au, IUIaH
BBINIOJTHEHUSI TIPAKTHUECKOW paboOThl C YYETOM HMEHLUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U Mpe/INoUTeHUl;
JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIIupsATh paMKU y4eOHOTO TpeJjMeTa Ha OCHOBe JIMYHBIX MPe/II0YTeHN;
JieslaTh OCO3HaHHBINA BBIOOD, apryMeHTHPOBaTh ero, Opatb Ha cebs OTBETCTBEHHOCTDb 3a
pelilieHHe;
OLIeHMBAaTh NPUOOPETEHHBIN OIbIT;
cnocoOCTBOBaTh (POPMHMPOBAHUIO U TPOSIBJIEHUIO 3PYAUILMH B 00/acTé  (DU3MKH,
MOCTOSTHHO TTOBBIIATh CBOW 00pa30BaTe/bHbIN U KY/IbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLIMOHAIbHBINA UHTE/UIEKT:



JlaBaThb OL|eHKY HOBLIM CHUTYallUsiM, BHOCUTb KOPDEKTHBBHI B JIeTeIbHOCTb, OLIeHHWBAaTh
COOTBETCTBUE Pe3y/IbTaTOB LIeJisM;

BJIa/IeTh HaBbIKAMU TI03HaBaTe/bHON pedIeKCHY KaK OCO3HAHUS COBEpIIIAeMbIX [eHCTBUIN
Y MBICJIUTE/TbHBIX MPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBaHMUIA;

WCTIO/Tb30BaTh MPUEMBI pedyieKCHU /17Is1 OL[eHKHU CUTYal|H, BbI0Opa BepHOTO pellleHus;

YMeTb OL|€HWUBAaThb PUCKHU U CBOEBPEMEHHO TTPUHUMATD PEIIeHHUsI TI0 UX CHIKEHHIO;

TIPUHMMAaTh MOTUBBI U apr'YMEHTHI IPYTUX MPH aHau3e pe3y/IbTaToB JIesTe/TbHOCTH;

NIPUHUMATD Cebsi, TOHUMast CBOU He/IOCTaTKX U JOCTOUHCTBA;

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

MpU3HABATh CBOE MPaBO Y MPaBO JPYTUX Ha OIIUOKU.

B miporiecce AOCTWKeHUsT TMUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHMUs TTPOrPaMMBbI 110 hU3HKe /ISt
YPOBHSI CpefiHero o01jero obpa3oBaHusi y 00ydaromMXcsi COBEPILIEHCTBYETCS IMOLMOHATbHBINA
VHTeJ/I/IeKT, Mpe/rio/iararwiui copMUpOBaHHOCTD:

CaMOCO3HAHUS, BK/TFOUAOIL[ET0 CTIOCOOHOCTh NMMOHMMAaTh CBOE IMOIIMOHAIbHOE COCTOSIHUE,
BU/IETb HaTpaBJIeHUsI Pa3BUTHSI COOCTBEHHOW IMOIMOHATBLHOU Cdephbl, ObITh YBEPEHHBIM B ce0e;

CaMOpery/IMpOBaHus, BKJTIOUAIOIL[ETO CAaMOKOHTPO/Tb, yMeHue TIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE TIOBe/leHHe, CIIOCOOHOCTb a[anTUPOBaThCs K 3MOLMOHATBHBIM
M3MEHEHHSIM U TIPOSIBJIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;;

BHYTpPeHHell MOTHBAL[UH, BK/IOUAIOIIel CTpeM/ieHHe K [OCTW)KEHHUIO 1ed U YCIIexy,
OINTHUMU3M, UHUIIMATUBHOCTh, YMeHHe /1eHiCTBOBAaTh UCXO/Is1 U3 CBOMX BO3MOKHOCTENH;

IMIIaTHH, BKJIFOYAIOLeN CrMocOOHOCTh MOHMMATh SMOLIMOHATBHOE COCTOSTHWE [APYTHX,
YUUTBIBATh €r0 TIPY OCYI[eCTB/IEHUH OOIIeHHsI, CTTOCOOHOCTb K COUYBCTBHUIO U COTIEPEXKUBAHUIO;

COLIMA/IbHBIX HAaBBIKOB, BK/IOUANOIIMX CITIOCOOHOCTL BLICTPAHMBAaTh OTHOIIEHHUS C JPYTUMH
JIFOIbMU, 3a00TUTBCS, TIPOSIBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

[MPEJMETHBIE PE3YJIBTATBI

K xoH1ly ob6yuenuss B 10 Kiacce ripeMeTHbIe pe3y/bTaTbl Ha 0a30BOM ypOBHe [1OJKHBI
oTpakaTb COOPMUPOBAHHOCTb Y 00YUaIOIIUXCST YMEHUM:

JIeMOHCTPUPOBaTh Ha MpHMepax poJjib U MecTo ¢H3UKU B (DOPMHUPOBAHWU COBPEMEHHOM
Hay4YHOW KapTHMHBI MHMPA, B Pa3BUTUU COBPEMEHHOM TeXHWKH U TeXHOJIOTWM, B TNPAKTUUYECKOU
JesITe/IbHOCTH JIFOJel;

YUWTBIBaTh TPaHULlbl MPUMEHEHUS] W3YYeHHbIX (U3NYeCKUX MoJeseli: MarepuasibHast
TOUKa, WHepI[a/ibHasi CHCTeMa OTCYéTa, abCOFOTHO TBEPOe Teso, WeanbHbIM Tra3, MOJeNu
CTPOEHUSI Ta30B, >XUJKOCTeN U TBEPAbIX Tes, TOUeUYHbINA 3/IeKTPUUEeCKUM 3apsi] NPy pellieHun
(r3nuecKrx 3azay;

pacrio3HaBaTh (hr3nyecKue siBJieHUs! (TIPOLIeCChl) M OOBSCHSATh WX Ha OCHOBE 3aKOHOB
MeXaHUKH, MOJIeKy/sSiPHO-KUHEeTUYeCKOW TeOopurd CTPOeHUsl BellecTBa U 3JIeKTPOJUHAMUKU:
pPaBHOMEpPHOE U paBHOYCKODEHHOe TMPSIMOJIMHeNHOe [BVW)KeHWe, CBOOOJHOe TiajleHue Tel,
JIBIDKEHUE 110 OKPY)KHOCTH, WHepLus, B3auMojelcTBue Ten, auddysusi, OpoyHOBCKOe
JIBIDKeHUE, CTPOeHHe >KUAKOCTel W TBEDJBIX Tes, U3MeHeHHe 00OBEMA Tes IMPU HarpeBaHWUU
(ox/aXkaeHun), TeTJIOBOe paBHOBeCHe, HCIapeHre, KOHieH cal[us, 1laB/ieHre, KpUCTaiau3alus,
KWUIIeHHe, BJIaKHOCTb BO3/lyXa, IOBBIIEHWe [|aB/eHHs rasa IPU ero HarpeBaHWU B 3aKPbITOM
cocyze, CBs3b MeXXJy IlapamMeTpamMHM COCTOSIHMSI rasa B M30MpoLieccax, 3/eKTpu3aLusi Tel,
B3aUMO/IeNCTBUE 3apsi/iOB;



OMUCHIBaTh MEXaHWUeCKOe [IBUKeHUe, MCMO/b3ys (r3huecKre BeMYMHBbI: KOOpZAUHATA,
NyThb, IepeMellleHre, CKOPOCTb, YCKOPeHHe, Macca TeJja, CWIa, UMITYJbC Tesa, KMHeTHYecKas
JHeprus, TOTeHLMaNbHas SHeprusi, MexXaHWuecKas paboTa, MexaHW4yecKash MOIIHOCTh; TIpH
OMMCAHWM TPaBWIbHO TPaKTOBaTh (DU3UUECKUNW CMBICA MCIOAb3YEMbIX BeIUUMH, HUX
0003HaueHUs ¥ eVHULIbI, HAXOAUTb (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO (GU3NUECKYIO BeJTMUMHY
C APYTUMH BeJIMUMHAMY;

OMMCBbIBaTh H3Yy4YeHHbIe TeMJIOBble CBOWCTBA Tel W TeIJIOBble SBJEHUS, HWCIO/b3Yys
(uv3nuecKkre BeIMUMHBL: [laBleHHWe rasa, TemrepaTypa, CpeAHsisi KWUHeTHYecKash >Heprus
XaOTHUYEeCKOT0 [IBW)KEHUS] MOJIEKYJ, CpeJHEeKBaJpaTUuHasi CKOPOCTb MOJIEeKYJ, KOJIWYEeCTBO
TEIJIOThl, BHYTPEHHsIsl 3Heprus, pabora ra3a, KO3(pQHLMEHT IM0Je3HOTO [eMCTBHUS TeIIOBOTO
JBUTATeJIs; TIPU OMMCAaHUU MPaBUIbHO TPAKTOBATh (PU3MUECKUM CMBIC/ UCII0/Ib3yeMbIX BeJTMUMH,
ux o003HaueHWs W eAWHUILbI, HAXOJUTb (OPMYJbI, CBSI3bIBAIOIIME MAaHHYI0 (HU3NUYEeCKYIO
Be/IMUKHY C APYTUMU BeJTMUMHAM;

OMUCHIBaThb HU3y4yeHHbIe 3/1eKTPUUeCKHWe CBOKCTBA BellleCTBA U 3JIeKTpPUYECKUe SIBJIeHUS
(TIpoLjecchl), UCIOMB3YsT (U3NUeCKHe BeSTUUMHbBL: 3/IeKTPUUYECKUM 3apsifi, S/eKTpuueckoe IioJie,
HaNpsUKEHHOCTb T10J1s, TOTEeHLMaja, pPa3sHOCTb [OTeHLWanoB; TMpPU OINHWCaHUM T[PaBUIbHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCII0/Ib3yeMbIX BeMUWH, WX O0003HaueHWs U e[VHULIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBaOIIME JaHHYIO (PU3UUeCKYI0 BeJTMUMHY C APYTUMU BeJTMUMHAMU;

aHa/M3MpoBaTh (pr3vueckre TPOLIECChl U SIBIEHUSs, WUCIOJb3ys (r3uuyeckre 3aKOHbI U
TPUHLUIBL: 3aKOH BceMUpPHOro Ttarotenus, I, II u III 3akoHbl HBHOTOHA, 3aKOH COXpaHeHus
MeXaHUUEeCKOM SHePryu, 3aKOH COXpaHeHUs] UMITyJIbCa, MPUHLUI CYeprio3vuLMy CUJI, PUHLUIT
paBHOIpaBHUsl MHEPLIMAIbHBIX CUCTEM OTCYETa, MOJIEKY/ISIPHO-KUHETUUECKYH0 TEOPUI0 CTPOEHHUS
BellleCTBa, Ia30Bble 3aKOHbI, CBSI3b CpeJHeld KWHeTUYEeCKOW >SHEepruM TeIIOBOTO JIBU)KEHUS
MOJIeKy/T ¢ abCOMIOTHOM TeMmIlepaTypoM, TMepBbIii 3aKOH TePMOJWHAMUKH, 3aKOH COXpaHeHHs
3/IeKTPUYECKOro 3apsijia, 3akoH KysoHa, MpU 3TOM pas3inyarh CA0BECHYH (HOPMYIUPOBKY
3aKOHa, ero MaTeMaTHueCcKoe BhIpa)KeHHe W YCI0BUS (TpaHuLibl, 00/1aCcTH) MPUMEHUMOCTH;

00BSICHATbL OCHOBHBIE TIPUHIIMITHI 1€HCTBUSI MalllMH, TPUOOPOB U TEXHUUECKUX YCTPOKCTE;
pa3/inyaTth yCI0BUS UX 6€30MacHOT0 MCTO/Ih30BAHMS B TIOBCEIHEBHOU JKU3HM;

BBITIOJIHAITh SKCIIEPUMEHThI TI0 WCC/IeOBaHUI0 (PU3HMUECKUX SIBJI€HUN U TIPOLIeCCOB C
WCTO/Mb30BaHWEM TIPSIMBIX UM KOCBEHHbIX U3MepeHuld, TIpu 3ToM  (OpMY/IHMpOBaTh
npobsieMy/3afiauy ¥ TUMOTe3y Yy4eOHOro HKCTIepyMeHTa, COOWMpaTh YCTAaHOBKY W3
TIpe/II0>KeHHOT0 000pY/I0BaHus, IPOBO/IUTE OITBIT ¥ (HOPMY/TUPOBATH BHIBOBI;

OCYILIeCTBJISITh TIPsSIMble U KOCBeHHble H3MepeHUs] (U3MUeCKUX BeJWYUH, TIPU 3TOM
BbIOMpaTh OMNTHUMa/bHBI COCOO W3MepeHWsi M UCIIO/b30BaTh W3BECTHbIE METOZbl OLIeHKH
TIOTPeIIHOCTel U3MepeHu;

WcceoBaTh  3aBUCMMOCTH  MeXJy (U3UYeCKUMU BeMUYMHAMHA C UCII0/Ib30BaHUEM
MpSIMBIX HW3MepeHW, MpPU STOM KOHCTPYHMPOBAaTb YCTaHOBKY, (UKCHUPOBaTh pe3y/bTaThbl
TI0/TyUeHHOM 3aBUCUMOCTU (PU3UUECKUX BEeJMUMH B BUZe Tabaui] U TpadUKOB, Jie/iaTh BHIBObI
TI0 pe3yJibTaTaM UCC/Ie0BaHusI;

cobmoiaTh TIpaBWwia 0e30MacHOr0 Tpyza TMPH TPOBEJeHWUM HCCIeIOBaHUM B paMKax
yueOHOTO 3JKCIIepUMeHTa, Yy4ueOHO-MCC/IeIoBaTe/TbCKOM UM TIPOEKTHOW — /IeATeNbHOCTH  C
WCTIO0/Tb30BaHNEM HM3MepUTe/bHBIX YCTPOUCTB U labopaTopHOTro 000py/0BaHus;

peliaTb pacuéTHble 33Jauyd C SBHO 3a/laHHOM (PU3MYECKOW MOJeNblo, HCIO0Jb3Ys
(u3nueckrie 3aKOHBI U TIPUHLUITLI, HA OCHOBE aHa/IM3a YC/IOBUS 3a7aui BBIOMPATh (U3MUECKYIO
MO/Ie/ib, BBIJENATh (U3NUYEeCKUe BeTUUWHBI U (QOpMYsibl, HeOOXOAWMBbIe [ €& pelleHus,
MIPOBO/IUTH PaCuéThl Y OLIEHWBATh PEaIbHOCTD MOJIyUeHHOT0 3HaueHUs1 (PU3UUeCcKOol BeTUUMHbI;



pelllaTb KaueCTBEeHHbIe 3a/lauM: BLICTPAMBATh JIOTUYECKU HEPOTHBOPEUMBYIO LIETIOUKY
pacCy>x/IeHul ¢ OrOpOo Ha W3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (M3rUecKue sIBIeHus;

WCTIONBb30BaTh TPH  pellleHWd y4yeOHBIX 3a/jau  COBpPeMeHHble HMH(OpMaI[MOHHBIE
TeXHOJIOTUHM [jis TIOWCKa, CTPYKTYDPUPOBAHHS, WHTEPIIpeTalii W Tpe/CcTaB/ieHus] yueOHOU U
HAYYHO-TIOMY/SIpHOM WH(OPMAL[UK, TIOJYYeHHOM W3 pa3/IMUHbIX MCTOYHUKOB, KPUTHYECKU
aHa/IM3UPOBaTh MOIydaeMyro HHHOPMaALIUIO;

TIPUBOZIUTL TIPUMEPBI BK/Ia/la POCCUHCKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bsICHEHHe TIPOLIeCCOB OKPY)KAIOLL[eT0 MUPa, B Pa3BUTHE TEXHUKH U TeXHOJIOTHA;

WCTIOMb30BaTh TeopeTHuUeckhue 3HaHWs TI0 ¢U3MKe B TIOBCEJHEBHOW >KU3HU /ISt
obecrieueHnst 6e30MaCHOCTH TIPY OOpallieHrH C MPUOOpPaMU ¥ TEXHUUECKUMH YCTPOMCTBAMU, [IIst
COXpaHeHUs 3[J0POBbsI U COO/I0/IeHNsI HOPM 3KOJIOTMUeCKOTo TOBe/IeHUsI B OKPY KaroILel cpefie;

paboTaTk B TPYIITe C BBITIOJTHEHHEM Pa3/IMUHBIX COL[MA/IbHBIX POJIeH, MIaHUPOBaTh paboTy
TPYIIbI, PALMOHAIBHO pacrpefensith 005S3aHHOCTH W TUIAHUPOBATh  [IeSITEJTIBHOCTh B
HeCTaH/JApPTHBIX CUTYaLUsiX, aZleKBaTHO OI|eHMBAaTh BK/aJ Ka)KJOr0 W3 YUYaCTHUKOB TPYIIbI B
pellieHHe pacCMaTpYUBaeMo Mpob/ieMsl.

K koH1ly obyuenus B 11 Kjacce mpegMeTHbIe pe3y/bTaThl Ha 0a30BOM ypPOBHE [IOJDKHBI
oTpakaTh COOPMUPOBAHHOCTh Y 00 YUaIOIINXCST YMEHUH:

JeMOHCTPUPOBaTh Ha MpHUMepax poJjib U MecTo (H3UKU B (OPMHUPOBAHUU COBpeMEHHOM
HayuyHOW KapTHWHBI MHUDA, B Pa3BUTUU COBPEMEHHOW TeXHWKU W TEXHOJIOTHM, B TMPaKTHUeCKOM
JlesITeTbHOCTH JIFOZIeH, 11eJIOCTHOCTb U €JUHCTBO (hH3MUeCKOM KapTUHbI MUPa;

YUUTBIBATh TPAHULIbI TIPUMEHEHHs] HW3YyUeHHBIX (U3NUeCKUX MOJesieil: TOUYeuHbIH
J/IeKTPUYEeCKUi 3apsifi, Jyd CBeTa, TOUEUYHbIM HCTOUHUK CBeTa, sifiepHas MoOjeb aToMa,
HYKJIOHHast MO/ieJIb aTOMHOT'O si/ipa TIpU pellieHrny GU3nuecKrx 3afau;

pacrio3HaBath (pu3nUeckue sIB/IeHUS (TTPOLIECChI) U OOBACHATH MX HA OCHOBE 3aKOHOB
3JIEKTPOAVHAMHUKN Y KBAaHTOBOUW (DM3UKU: 3/IeKTpUUeCcKasi POBO/IMMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUUECKOe, MarHUTHOe [JeNCTBUSI TOKAa, B3aMMOJENCTBHE MAarHUTOB, 37eKTpPOMarHUTHas
WHAYKLUS, AelCTBUe MarHWTHOTO TIOJiS Ha TIPOBOJHUK C TOKOM U [JBWKYLIUNCS 3aps,
3JIeKTPOMarHUTHbIe KOJ/iebaHusi U BOJTHBI, TIPSMOJIMHEHOe paclpoCTpaHeHHe CBeTa, OTPaKeHHe,
rpesioMieHde, WHTepdepeHLMs, AUMPaKUS U TIO/ASpU3ALMSA  CBeTa, [WCIIePCHS CBeTa,
(dhoToanekTpuueckuii 3pdekt (poTosddekT), cBeTOBOe AaBreHUe, BO3SHUKHOBEHUE JIMHeNYaToro
CTIeKTpa aToMa BOZIOpO/ia, eCTeCTBeHHAsl U UICKYyCCTBEHHAsl Pa/[M0aKTUBHOCTb;

OIMMCBIBaTh W3yYeHHbIe CBOMCTBA BeIeCTBa (3/€KTpUUYeCKWe, MarHUTHBIE, ONTHYECKUe,
3JIEKTPUUECKYIO TIPOBOAMMOCTb Pa3/UUHBIX CPeJ)) W 3JIeKTPOMarHuTHbBIE sIBJIeHUsl (TIPOL[eCCHI),
WCTIONB3ysl  (U3UUeCKHe BeUUWHBL: 37IeKTPUUECKWN 3apsii, CWUa TOKa, 3JeKTPUUecKoe
HarpsbkeHre, 37IeKTPUUecKoe COTPOTHB/IeHHe, pa3HOCTh TIOTeHLIUAIOB, 3/IeKTPO/IBIKYIIast CUIIa,
paboTa TOKa, MHAYKLMS MarHATHOTO T0Jisi, cwia Awmrepa, cuia JlopeHija, WHIYKTUBHOCTb
KaTyIIIKWA, SHEPTUs 37eKTPUUECKOr0 W MarHWTHOTO TIOJieM, TIepHoJ] U YacToTa KojebaHW B
KonebaTe/lbHOM KOHTYpe, 3apsi[i ¥ CWJia TOKa B TIPOL[eCCe TapMOHUUECKUX 3eKTPOMarHUTHBIX
KonebaHul, (HOKycHOe pacCTosiHMe W OMNTUYecKasi CWla JIMH3bI, TIPU OINHCAaHWUM T1PaBUIBLHO
TPAaKTOBaTh (PU3MUECKUM CMBIC/T WCIIO/Ib3YeMbIX BeIMUWH, WX O0003HAUeHUS W eJUHMUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOIIINE AaHHYIO (DU3UUECKYIO BeTMUMHY C APYTUMH BeJTMUHHAMU;

OMMCHIBATh W3yueHHbIe KBAHTOBbIE SIBJIEHUS W TIPOLIECCHI, HCIOMb3ys (U3NUecKre
BeJIMYMHBI: CKOPOCTh 3/7IeKTPOMarHUTHBIX BOJIH, [JIMHA BOJHBI M YacTOTa CBeTa, SHepPrus u
uMIysibC (GOTOHA, TMepuoj Tojypacraja, SHeprusi CBsi3M aTOMHBIX sifiep, TNpU  OMMCAHWUU
MPaBWIHHO TPAKTOBaTh (DHU3WYECKWM CMBIC HWCTOb3yeMbIX BeIUYWH, WX 0003HAueHWs W



eJMHUL[b], yKa3bIBaTb (POPMYJbI, CBSI3bIBAIOILME AaHHYHO (PM3NYECKYI0 BEJUUMHY C APYrUMH
BeIMYMHAMU, BBIUMC/ISTH 3HaUeHUe (PHU3NUUeCKOl Be/TMUMHBI;

aHa/IM3UpOBaTh (U3MUECKHe TIPOLeCChl W SIBIEHUS, WCIIONb3ys (U3NUecKre 3aKOHBbI U
npuHUMIBE:  3akoH OMa, 3aKOHBI I10C/Ae[0BaTebHOTO U Iapajule/ibHOrO  COeUHEHUs
NPOBO/IHUKOB, 3aKoH /[IKoyns—/leHlla, 3aKOH 3/7€KTPOMarHUTHOM HWHAYKLWH, 3aKOH
TIPSIMOJIMHEIHOTO PacIpOCTPAHeHMsI CBeTa, 3aKOHBbI OTPa)KeHHWsI CBETa, 3aKOHbI TPeIOMJIeHUs
CBeTa, ypaBHeHWe OJWHIITeliHa [ @oTro3ddekra, 3aKOH COXpPaHEHUs] SHEPruM, 3aKOH
COXpaHeHMsI HUMITy/IbCa, 3aKOH COXPaHEeHHsl S/eKTPUUYECKOro 3apsjia, 3aKOH COXpaHeHUs
MacCOBOr0 4YMC/Ia, TMOCTy/naThl bopa, 3akKOoH pajMoakTMBHOrO pacraja, Mpu 3TOM pas3/inyaTh
C/I0BeCHYIO (hOpPMY/HMPOBKY 3aKOHA, €ro mMaTeMaTHueckoe BbIpa)KeHWe U YC/IOBUS (TPaHHLb,
00s1acTH) TPUMEHUMOCTH;

OTipeZiesIsiTh HaripaB/ieHWe BeKTOpa MHAYKLMM MarHUTHOTO IO/ MPOBOJHMKA C TOKOM,
cuibl AMriepa v cuiibl JIopeHIia;

CTPOUTH U OMMCHIBAaTh U300paXkeHHe, CO3/laBaeMOoe MJIOCKUM 3epPKasioM, TOHKOU JTMH30;

BBITIOJTHATh 3KCIIEPUMEHTHI 110 HWCCIe[O0BaHUI0 (U3MUECKUX $IBJIEHUM M TIPOLIECCOB C
WCII0/Ib30BaHMEM TIPSMBIX M KOCBEHHBIX UW3MepeHWid: Tipu  3TOM  (opMyaMpoBaTh
npobsieMy/3afiauy Y TUMOTe3y y4eOHOTO JKCIepuMeHTa, CoOWpaTh YCTaHOBKY W3
TIpeAJI0KeHHOTO 000pYyJ0BaHs], IPOBO/IUTH OMBIT ¥ (YOPMY/IMPOBAThH BBIBO/IBI;

OCYIIIeCTB/IATH TIPSIMble U KOCBEHHblE HW3MepeHHs (DU3MUeCKUX BeIWYMH, TIPU 3TOM
BbIOMpATh OMNTUMAa/bHBIN CIOCOO K3MepeHWs M WCIO/Ib30BaTh W3BECTHbIE METO/bl OLeHKH
TIOTPeITHOCTeN U3MepeHU;

WCC/Ie/JOBaTh 3aBUCUMOCTH (DU3UUECKHUX BEJTMUMH C MCII0/Ib30BaHUEM TIPSIMBIX M3MepeHUH:
NPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (DMKCUPOBaTh pe3y/bTaThl MOJYYeHHON 3aBUCUMOCTH
¢usnueckux BeMMUYMH B BUfe Tabmul, W rpaduKkoB, Jenartb BHIBOABI 0 pe3ysbTaTaM
WCCJIe/|OBaHMS;

cobsroaTh TipaBMia 0e30racHOro TpyJa TpW TIPOBEAEHWUM WCC/IeOBaHWM B paMKax
yueOHOTO 3KCIepuMeHTa, YyueOHO-MCCIeoBaTe/bCKOM U TPOEKTHOW  [1eSITeJTbHOCTH  C
WCTI0/Ib30BaHKEM U3MepPUTEeNbHBIX YCTPOMCTB U 1abopaTopHOro 000py/0BaHuS;

peliath pacuéTHble 33/aud C SIBHO 33/laHHOM (M3MYeCKOW MO/IeNblo, UCIOb3Ys
(u3nueckrie 3aKOHBI U MPUHLMIBI, HA OCHOBE aHa/IM3a YC/I0BUS 3aZiaui BbIOMpaTh (U3NUECKYHO
MOZie/lb, BBIAEISATh (U3MUeCKHe BeTWYMHbI U (QOpMY/bl, HeOOXOJUMble AJisi e€ peLleHus,
MIPOBOZIUTE PACUETHI M OLIeHUBATh PeasbHOCTb MIOyUYeHHOT0 3HaueHHst (PM3MUecKoi BeJTMUMHBI;

peliaTh KayeCTBEHHBbIE 33/jaui: BBICTPAMBATh JIOTHUECKW HEIPOTHBOPEUMBYIO IIEMOYKY
pacCyX/ieHul C Oropol Ha U3yUYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHe SIBJIEHHS;

WCII0/Ib30BaTh TP PelIeHWM y4eOHbIX 3aJau COBpPeMeHHble HMH(OPMALMOHHbIE
TEXHOJIOTUU [Jisl TIOUCKA, CTPYKTYPUPOBAHWs, WHTEPNpeTali M TIPe/CTaB/eHHs] yueOHOUW U
HAYYHO-TIOMY/ISIPHOM WH(OpMariuy, MOJyYeHHONH W3 Ppa3/MYHbIX HCTOUHHWKOB, KPUTHYECKU
aHa/IM3UPOBaTh MOTyYaeMyr0 UH(POPMALHIO;

OOBSCHATH TIPUHLIUITBI I€HCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3/inyaTh
yCI0BUsI UX 0e301acHOr0 MCIO/Ih30BaHUs B TIOBCEJHEBHOM JKH3HHY;

MPUBOJUTH TIPUMEPbI BK/IaJla POCCUHCKUX U 3apy0eKHBIX 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 6e30TIaCHOCTH TIPY 0OpallieHrnH C TPUOOpaMy ¥ TEXHUUECKUMH YCTPONCTBaMH, /ISt
COXpaHEeHUs 3[J0POBbSI U COO/TIO/IeHNsI HOPM 3KOJIOTHUeCKOT0 TTOBe/IeHUsI B OKPY KaroILel cpezie;



paboTaTh B TPYIITe C BHITIOJTHEHHEM pa3/IMUHBIX COLMAIbHBIX pOJiei, TUIaHUpOBaTh paboTy
TPYIbI, paljMOHA/JLHO pacrpefieiaiTb O00f3aHHOCTM W TIJIAHUPOBaTh [IeATEILHOCTb B
HEeCTaHJAPTHBIX CUTYaIlUsIX, a/[eKBaTHO OL[€HWBATh BKJIa/l KaXAOTO M3 YUYaCTHUKOB TPYIIIbI B
pellieHre pacCMaTpUBaeMOi IpoOJIeMbl.



TEMATUYECKOE ITJTAHNPOBAHUE
10 KJIACC

HavnmMeHoBaHMe pa3ziesioB U TEM

KomuecTBO UacoB

OJeKTpOHHBIe (1(pOBLIE)

Ne /1t Kourponmeaele = IIpakThueckue
TIPOrpaMMel Bcero obpa3oBaTe/bHbIE PECYPCHI
paboTel paboTsl
Pasgen 1. ®I3VKA 1 METO/JIbI HAYUYHOI'O TTO3HAHUA
1.1 ®dui3MKa U MeTO/bl HAyYHOI'0 [T03HAHUSA 2 Bubmorexa LIOK
' A i https://m.edsoo.ru/7f41bf72
WNtoro no paspeny 2
Pasnen 2. MEXAHUKA
bubmorteka LIOK
2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72
bubmoteka LJOK
2.2 7
Antamika https://m.edsoo.ru/7f41bf72
bubmioreka LJOK
2. 1 1
3 3aKOHbI COXpaHeHUsI B MeXaHHKe 6 https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 18
Paspnen 3. MOJIEKYJIIPHAS ®U3UKA 1 TEPMOJVUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKON 9 1 bubmoteka LJOK
’ Teopuu https://m.edsoo.ru/7f41bf72
bubmiorteka LJOK
2 1 1
3 OCHOBBI TepPMOAHHAMHUKH 0 https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUA BellleCcTBa. 5 Bbubmoteka LIOK
' da30BbIe TIEPEXO/IbI https://m.edsoo.ru/7f41bf72
Uroro nio pasgeny 24



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

Paspen 4. SJIEKTPOANHAMUKA

bubmiorteka LJOK
4.1 3 10
JIeKTpOCTaTHKA https://m.edsoo.ru/7f41bf72
40 [TocTosIHHBIN 3/1eKTpHUUYeCKU TOK. TOKHU B 1 bubmiorteka LJOK
' Pa3MUHBIX Cpejax https://m.edsoo.ru/7f41bf72
Nroro no paspeny 22
Pe3epBHoOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KomuecTBO UacoB

C)
Ne /1 HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI Koutponbueie  [IpakTuueckue NeKTPOHHEIE (LfA(ppOBLIe)
Bcero obpa3oBaTe/bHbIe pecypCchl
paboTel paboTel
Pasgen 1. SJIEKTPOOVHAMUKA
11 MarauTHoe 1oje. 371eKTpOMarHuTHast 1 1 3 bubmioTeka LIOK
' UH YKL https://m.edsoo.ru/7f41c97c
WNtoro no paspeny 11
Pa3gen 2. KOJIEBAHWS 11 BOJIHBI
21 MexaHWUecKue 1 3JIeKTPOMarHUTHbIE 9 1 bubnmoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
99 MexaHuyeckye ¥ 371eKTPOMarHUTHbIe 5 1 Bubmoteka LIOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
2.3 O 10 3
frrvKa https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Paszen 3. OCHOBEI CITEITUAJIFHOM TEOPY OTHOCUTEJIFHOCTH

31 OCHOBBI CrieLiaIbHON TeOpUUr 4 1 Bubmoteka LIOK
) OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no paspeny 4
Pasnen 4. KBAHTOBASA ®U3NKA
bubmoreka LIOK
4.1 3 % 6
FICMEHTEL KBATTOBOM OHTHIH! https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aToMa 4 bubmmoreka LIOK



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

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

bubmoreka [JOK

4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97c
Nroro no paspeny 15
Paspen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3NKU

5.1 OneMeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 EES::I;I/Z:ZKC;Z(])—L?EW f41c97c
WNtoro no paspeny 7
Paszen 6. OBOBITAIOIEE ITOBTOPEHME

6.1 OBobwaioujee nosToperme 4 Egsg:?/ﬁ.eeziic.)rﬁ/7f41c97c
Wtoro no pasgeny 4
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




I[TOYPOUHOE ITVTAHUPOBAHHUE

10 KITACC
KomuyectBo yacos
Ne Tema ypoka Kontponbable  IIpakTnueckue flara SMEKTPOHHLIE LIpOBbIe
/n Bcero u3ydeHuss  oOpa3oBaTe/bHbIE PECYPCHI
paboTel paboTeI

1 ®un3rKa — Hayka o ripupoge. HayuHsie 1 bubmoreka [JOK
MeTO/IbI T03HaHUSI OKPY’Karolero Mupa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pU3uKU B

5 (hopMHUpOBaHUM COBPEMEHHOM Hay4YHOM 1 bubnmoreka [JOK
KapTHUHBI MHPa, B TPAaKTHUeCKOMH https://m.edsoo.ru/ff0c33e6
JleITeTbHOCTH JTFO/IeH
MexaHHUeCKoe JBH)KEHUE.

3 OTHOCUTENBHOCTE MEXaHUYECKOT0 1 bubnmroreka [JOK
nBrkeHus. [lepemerjenye, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe npsmo/iMHerHoe 1 Bubmoteka LIOK
[IBIKeHHe https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe IpsIMOJIMHeHOe 1 BubmoTeka LIOK
IBIDKeHUe https://m.edsoo.ru/ff0c372e

5 CBobosiHOe TIazieHue. Y CKOpeHHe 1 bubmoreka LIOK
CBOOO/THOTO TIa/IeHUST https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeliHoe gBrkeHUe. [IBI>KeHHe 1 bubnuoreka LIOK
MaTepraabHOW TOUKU 10 OKPY’KHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHLMN OTHOCUTEMBHOCTHY ["amuiest.

8 MEepEHaanble CUCTeMBbI OTCYeTa. 1 Bubmmorexa LIOK

. https://m.edsoo.ru/ff0c3be8
ITepBbiy 3ak0H HeroTOHA
9 Macca Tena. Cuna. IlpuHuun 1 bubmoreka LIOK



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

CyMepriosuLuu cuji. Bropou 3aKoH
HeroToHa /17151 MaTepuanbHOW TOYKH

https://m.edsoo.ru/ff0c3be8

Tpertun 3akoH HproToHa f/151

bubmoreka LJOK

10 MaTepUabHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroteHus. Cuia

11 TSKeCTH. HE];E)BEIFI KOCMUYeCKast Bubmiorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCThb
bubnmoreka [JOK

12 Cuna ynpyrocru. 3axor I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koa¢pduueHT TpeHus.

13 Cuia CEHpOTHBneI?I/Id:I T]I_IpI/I ,II[BI/IE(GHI/II/I Bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
Tesa B )XUAKOCTU W/IU rase
[TocTtynatenbHOe U BpalllatenbHOe

14 JBIDKeHHe abCOMIOTHO TBEPOTO Tea. bubmoreka [JOK
MowmeHT cuibl. Ilneuo cunel. Y c/ioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPZAOro Tesa
Wmnynibc MaTepranbHOW TOUKH,

15 CHUCTeMbl MaTepUaIbHbIX TOUEK. bubmoreka LIOK
Vimnynbce cusibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VMITyJ/IbCa. PeakTUBHOE [IBUKeHUe
PaboTa 1 MOIITHOCTb CHJIBL.

16 KuneTtnueckasi sHeprus MarepyuajibHON bubnmoreka [JOK
ToukH. Teopema 06 n3MeHeHUH https://m.edsoo.ru/ff0c4502
KWUHETUYeCKOW SHeprumn
[ToTeH1anbHas SHEPrus.

17 [ToreHLManbHas SHeprus yrpyro bubmoreka LIOK

7e(OpMUPOBAHHOU TIPY>KHHBI.
[NoTeH1uanmbHAasE SHEPTHS Tesla BO/IM3N

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

II0BEPXHOCTU 3eM/IU

18

[ToTeHLIMaIbHBIE Y HETIOTEHLMA/IbHbIE
csibl. CBsI3b pabOThI
HeIOTeHLIMaIbHbIX CUJI C U3MEeHeHHeM
MeXaHUUYeCKOW HepPruy CUCTeMBI TeJl.
3aKOH COXpaHeHHs MeXaHUUYeCKOU
SHEeprumu

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

19

JlabopaTopHas pabota «VcciemoBaHue
CBSI3W PabOThI CUJIBI C U3MEHEHHeM
MeXaHU4YeCKOM SHepPruM Tejia Ha
MpUMepe PaCTSDKEeHHsT Pe3MHOBOTO
JKTyTa»

20

21

22

23

KouTponbsHas pabora o teme
«Kunemaruka. /JuHaMHUKa. 3aKOHbI
COXpaHeHUs1 B MeXaHUKe»

OCHOBHBI€ MOJI0’KEeHUSI MOJIEKYJISIPHO-
KMHeTH4YeCKOU Teopyr. bpoyHoBCKOe
ABrkenue. [lugpoysus

XapakTep ABWKEHUS U
B3aMMO/IeMCTBYS YaCTHL]| BeLeCTBa.
Mopenu cTpoeHuUs ra3oB, XUAKOCTeN U
TBEpJBIX TeJl

Macca monekyi. KomnuecTtso
BeljectBa. [locrossHHas ABorazipo

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

bubnmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

24

TersioBoe paBHOBecue. TeMriepaTypa v
eé usmepenue. [IIkana Temreparyp
Lenbcus

25

Npeanbnbiii ra3 B MKT. OcHOBHOe

bubmmoreka LIOK



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

ypaBHeHue MKT

https://m.edsoo.ru/ff0c4fde

Ab6costoTHasi TeMniepatypa Kak Mepa
CpeJiHel KMHeTUYeCKOM SHepruu

bubmioteka LIOK

26 JBWDKEHUST MOJIeKY/l. Y paBHeHUe https://m.edsoo.ru/ff0c511e
MengeneeBa-KnanelipoHa
27 3akoH [anbToHa. ['a30Bbie 3aKOHbI
JlabopaTopHas pabota «VcciemoBaHue
28 3aBHCUMOCTH MeX/y IlapaMeTpamu
COCTOSIHUS Pa3pe)KeHHOr0 ras3a»
N3onporieccel B MjeaabHOM rase M ux bubmoreka [JOK
29
rpaduyeckoe rpejcraBjieHue https://m.edsoo.ru/ff0c570e
BuyTtpenHss sHeprus
TepMO/IMHaMUUEeCKOW CUCTeMBbI U
30 criocoObI e€ n3meHeHus1. KomuecTBo Bubmoteka LIOK
TeruIoThI U paboTta. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
5Heprusi 0HOATOMHOI0 H/ea/IbHOTO
rasa
bubnmoreka [JOK
31 Buap! TenionepeatH https://m.edsoo.ru/ff0c5c36
Y enpHas Tern0eMKOCTh BelleCTBa.
32 KonuuecTBOo TeruioTel npu Brbmiorexa LOK
o https://m.edsoo.ru/ff0c5c36
Terionepesiave. AzabaTHbIN Mporjecc
33 [TepBbIii 3aKOH TePMOJMHAMUKH U €T0 bubnuoreka LIOK
NIpUMeHeHHe K U30IpoLieccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTMOCTH TPOL{eCCOB B MPUPO/IeE. bubnuoreka LIOK
Bropotii 3aKoH TepMOAMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Mpunuun gevicteus u KI1/ TeryioBomn bubmmoreka LIOK

MalllhuHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36 [ukn Kapxo u ero KII/]
37 OKonoruueckue rmpobIeMbl
TeTJI09HepreTUKU
38 O6o06mmaroiuii ypok «MoJieKyasipHast bubnuoreka LIOK
¢u3rka. OCHOBBI TEPMOJAUHAMHKH» https://m.edsoo.ru/ff0c6938
KoHTtposbHast paboTa o reme
39 «MOHPEKYJIHPHEH ¢u3rka. OCHOBBI Bubworexa LIOK
https://m.edsoo.ru/ff0c6a50
TePMOJUHAMUKH»
40 [Tapoobpa3oBaHue U KOHZEHCAIHS. bubmoreka LJOK
VicnapeHuie U KureHve https://m.edsoo.ru/ff0c63b6
41 AGcCosroTHAsI U OTHOCHUTE/TbHAsk bubnmroreka [JOK
BJIQ)KHOCTB BO3/1yXa. HacklljeHHbIH rap https://m.edsoo.ru/ff0c64d8
TBeéppoe Teno. Kpucramiiueckre u
42 amopHbIe Tesa. AHU30TPOITHSI CBOUCTB bubmoreka [JOK
KpUCTa/LI0B. JKUIKMe KPUCTAIIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTeprasbl
[TnaByieHye U KPUCTAIA3ALIUS.
43 Y nenbHas TeHJII())Ta HJIaBJIEI]-III/IH. Bubmorexa TIOK
https://m.edsoo.ru/ff0c6708
Cybnmumariys
bubmmoreka [JOK
44 YpaBHeHHe TeryioBoro banaHca https://m.edsoo.ru/f0c6820
OJIeKTpU3aLusa Tesl. DJIeKTPUUeCKUU
45 3apaz. /lBa BUa 3/1IeKTPUUeCKUX Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsifioB
[TpOBOAHUKH, TUITEKTPUKU U
46 H(E)HYHSOBOAHI:IQKI/I. 3aK(];)H COXpaHeHUs Bubmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3/IeKTPUYeCKOro 3apsijia
47 BsanmopencTBre 3apsiioB. 3aKOH bubmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Kynona. ToueuHbIN 3/1eKTPUUECKUN
3apsig,

https://m.edsoo.ru/ff0c6ce4

48

Harpsyk€HHOCTb 3/1IeKTpAYeCKOro IoJis.
[IpuHLMIT CyTIepIio3uLumn
3/IeKTPUYeCKUX Iojieu. JInHuu
HarlpsyKEHHOCTH

bubmioTeka LIOK
https://m.edsoo.ru/ff0c6df2

49

50

51

Pabora cust 31eKTpoCTaTHYecKoro
nois. IToreniyan. PasHOCTD
MOTeHIUaIoB

[TpOBOAHUKY U IU3EKTPUKU B
3/1eKTPOCTaTUYECKOM TI0JIe.
[usnekTpuyeckasi MIPOHULIAEMOCTD

DNeKTpoeMKOoCTh. KoHzieHcaTop

bubmoreka LJOK
https://m.edsoo.ru/ff0c6f00

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7018

bubnmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DJIEKTPOEMKOCTb MJIOCKOT0
KOH/leHCcaTopa. DHeprus 3apsukKeHHOTr o
KOH/leHcaTopa

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

53

54

55

JlaboparopHas paboTa "V3mepeHue
3/1EKTPOEMKOCTH KOHZIeHcaTopa"

[TpyHLMI JeMCTBUS U IIPUMEHeHre
KOH/IeHCaTOPOB, KONUPOBA/ILHOIO
anrnapara, CTPyWHOI O IIpHUHTepa.
DJIeKTpoCTaTUyecKas 3alljura.
3asemsieHure 371eKTponprubopoB

ONeKTpUUYeCKUH TOK, YCJIOBUS ero
cyljectBoBaHUs. [10CTOSHHBIN TOK.
Cuiia Toka. HampsokeHue.
Conpotusrenue. 3akoH OMa Jj1s



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

y4acTKa [ienu

56

57

58

59

[TocniefoBaTesibHOE, TIApasIeIbHOE,
CMeILaHHOe COeZMHEeHHe TIPOBO/JHUKOB.
JlaboparopHas paborta «/3yueHue
CMEILIAHHOTO COeIMHEHUSI Pe3UCTOPOB»

PaboTa ¥ MOIIHOCTb 3/IeKTPUUECKOT0
TOKa. 3aKoH [Ixoysi-JleHia

3akoH OMa /17151 TOJTHOM (3aMKHYTOM)
371eKTpUYecKoi 1ienu. KopoTkoe
3aMbIKaHue. JTabopaTopHasi paboTa
«3mepenue 3/JC MCTOUHMKA TOKA U
€r0 BHYTPEHHEro COTIPOTHUBIIEHUS»

Pe3epBHbiil ypok. KoHTposibHast paboTta
o temMe "DeKTpoAruHaMuKa'" /
Bcepoccutickast mpoBepouHasi paboTa

0.5

0.5

bubmioteka LIOK
https://m.edsoo.ru/ff0c74£f0

bubmoreka [JOK
https://m.edsoo.ru/ff0c7838

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

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

60

O6061aroIHil yPoK
«DJleKTpoHaMuKa» / Bcepoccuiickas
MpoBepouHast paboTa

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

61

OJIEKTPOHHAsI MPOBOJUMOCTb TBEPZBIX
MeTaJlJIOB. 3aBUCUMOCTh
COTIPOTUBJIEHUS] METAJIJIOB OT
TemrepaTypbl. CBepXIIpOBOAUMOCTb

62

63

DJIeKTPUUYECKUU TOK B BaKyyMe.
CBoWCTBa 3/1eKTPOHHBIX ITYYKOB

[MomynpoBofHUKH, MX COOCTBeHHast U
TpyUMecHast IPOBOAUMOCTb. CBOMCTBA
p—n-niepexoza. IlonynpoBogHUKOBBIE
TprbOpkI

bubmoreka LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae

OJIeKTPUUYECKUU TOK B pacTBOpax U

pacrnaBax 3JIeKTPOJIUTOB. bubmoreka [JOK

64 1
OneKTponuTUYeCcKasi AUCCOIHALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIU3
OJIeKTPUUYECKUU TOK B rasax.

65 CamocTosTeIbHbIU U 1 bubmioteka LIOK
HEeCaMOCTOSITe/IbHBIU paspsizi. MoHus. https://m.edsoo.ru/ff0c84ae
[1na3ma
OnekTpuuecKue MpUOOPLI U YCTPOUCTBA

66 U UX HI[))aKTI/IIJECKope HpIEMeHe};-II/IS. 1 Bubworexa LIOK

https://m.edsoo.ru/ff0c86fc

[TpaBuIa TeXHUKK O€30T1aCHOCTU
KonTponbHast paboTa 1o Teme

67 «DJiekTpocTaTuka. IlocTosTHHBIN 1 Bubmoteka LIOK
3/1IeKTpHUUeCcKuil TOK. TOKM B pa3TMUHbIX https://m.edsoo.ru/ff0c8a8a
cpefax»

68 Pe3epBHbIil ypok. O6001IatOIMiA yPOK 1 bubmoreka LIOK
o Temam 10 Kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KomuecTBO UacoB

Ne Tema ypoka Konurtpormbhele  [IpakTtuueckue flara STIEKTPORHIE LEIQPOBEIe
/1 Bcero u3ydyeHusi  oOpasoBaTe/LHBIE PeCYPChI
paboTeI paboTeI
[TocTosiHHBIE MarHUTBI U UX
1 B3auUMO/ieicTBHe. MarHUTHOe TioJie. 1 bubnmoreka [JOK
BekTop MarHUTHOM UHAYKUWU. JIMHUA https://m.edsoo.ru/ff0c9778
MarHMTHON UHIYKLIUA
MarauTtHoe 1oJie MPOBOJHUKA C TOKOM.
2 OrnwIT OpcTesa. B3£HM02ef/iCTBHe 1 Bubmiotexa LOK
https://m.edsoo.ru/ff0c98fe
MPOBOJHUKOB C TOKOM
3 JlabopatopHasi pabota «/3yueHue 1 1 bubmmoreka LIOK
MarHUTHOTO TIOJISI KATYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[JeiicTBe MarHUTHOTO M0JIS Ha
MPOBOJHUK C TOKOM. Cuia AMriepa.
4 HzﬁopiTopHaﬂ pabora «I/Iccne,qoll_:aHHe 1 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9ac0
JleNCTBUS IOCTOSTHHOT'O MarHMTa Ha
pPaMKy C TOKOM»
e1CTBUe MarHMTHOTO T0JIs1 Ha
5 ?Bmkymy}ocsl 3apsDKeHHYI0 YaCTULLy. 1 Bubmorexa [{OK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenija. Pabota cunbi JIopeHiia
OneKTpoMarHuTHas UHAyKLusA. ITotok
6 BeKTOpa MarHUTHOM UHAYKLMU. 31C 1
VH/YKLWU. 3aKOH 3/1eKTPOMarHUTHOU
nHAyKOuU dapazges
. JlabopatopHasi pabota «/ccnemoBaHue 1 1 bubmoreka LIOK

SABJ/IEHUSA BJ'IeKTpOMal"HI/ITHOf/i

https://m.edsoo.ru/ff0cal50



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

VHYKLIAW»

10

11

VHAYKTUBHOCTD. ABeHue
caMorHAyKUuu. D/1C caMOUHAYKLVH.
OHeprusi MarHUTHOTO TOJIs1 KaTYIIKKU C
TOKOM. DJIeKTPOMarHUTHoOe I10J1e

TexHUuecKre yCTPONCTBA U UX
NpUMeHeHe: TTOCTOSIHHbIe MarHUTHI,
3/1eKTPOMAarHuThI, 3/IeKTPO/IBUTaTe/lb,
YCKOPUTEJIN 3/1eMeHTapHbIX YaCTHULI,
WH/YKLIMOHHAas Teub

O6o011aromuii ypok «MarHutHoe
roJie. DJIeKTPOMarHUTHas! UHYKLIVS»
KonHTponbHasi paboTa 1o Teme
«MarHuTHoe 1oJie. 3/IeKTPOMarHuTHast

VH/YKLIUS)»

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

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

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

12

CBoOoHbIe MeXaHUUYeCKHe KoeOaHusl.
I"apMoHMueckue KonebaHusl.
YpaBHeHMEe rapMOHUYECKUX
KoebaHui. [IpeBpaltieHrie SHePruu

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

13

JTabopaTopHas pabora «VccienoBanye
3aBUCHUMOCTH TePUO/a MaJlbIX
KosiebaHMii TPy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl rpy3a»

14

KonebarenbHbi KOHTYP. CBOOO/IHBIE
3/IeKTPOMarHuTHbIe KonebaHus B
u/leaibHOM KosiebaTesIbHOM KOHTYpe.
AHasorus Mexx1y MexaHu4eCKuMH U
3/IEKTPOMarHUTHBIMU KOTe0aHUsIMU

bubmoreka [JOK
https://m.edsoo.ru/ff0cb820



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

15

®opmysa ToMcoHa. 3aKOH COXpaHeHUs
JHEpryu B U/lealbHOM KoJiebaTelbHOM
KOHType

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

16

[TpencraBieHue 0 3aTyXaroIIUX
KosiebaHUsIX. BBIHYK/IeHHbIE
MexaHuuecKue Koyiebanus. Pe3oHaHc.
BbIHY)X]€HHBIE 3/IEKTPOMarHUTHbIE
KoJyiebaHus

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

17

[TepemenHbIV TOK. CHHYCOMATbHBIA
repeMeHHbIN TOK. MOILHOCTb
repeMeHHOr0 ToKa. AMIUVIMTYJHOe U
JleMCTBYIOLLlee 3HaUeHKe CUJIbI TOKA U
HarpsbKeHust

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

18

Tpancdopmarop. [IpousBojcTBo,
niepefiaua v rnorpebneHue
3JIeKTPUYECKOW SHePruun

19

20

21

Y CTpoKrCTBO U MpaKTHUeCKoe
MpUMeHeHHe 3/1eKTPUYeCKOr0 3BOHKa,
reHepaTtopa nnepeMeHHOr0 TOKa, TMHUH
3/1eKTporepesay

JKOJIOTUYeCKHe PUCKU TIPU
TIPOU3BO/CTBE 3/IeKTPOSHEPIUH.
KynbTypa rncnosib3oBaHus
3/7IEKTPO3HEPIUU B MOBCEAHEBHOU
JKU3HU

MexaHWUeCKHe BOJTHBI, YC/IOBUS
pacripoctpaHenusi. [lepuog. CKOpoCTb
pacrpocTpaHeHHs U JjIMHA BOJIHBI.
[TonepeuHbie U MPO/IO/IbHBIE BOTHBI

Bubmoteka LIOK
https://m.edsoo.ru/ff0cc324

bubmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3ByK. CKOpOCTb 3ByKa. [' pOMKOCTH

bubmoreka [JOK

22 3ByKa. Beicora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
DneKTpOMarHUTHbIE BOHbI, UX
23 CBOI/IVC'II‘)Ba U CKOpOCTh. IlIKana Bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
3/IeKTPOMarHUTHBIX BOJIH
I IpyHLMTIBI pagUOCBA3U U
24 TeJieBHUieHUs. Pa3BuTre CpeCcTB CBS3U.
Pagnosiokanus
95 KonTponbHast pabota «Konebanust u bubmoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsiMonuHeltHOe pacripocTpaHeHre
26 CBpeTa B OAHOpO,ZLHI)Oﬁ cge,qe?Toqequn‘/’I Bubmmorexa LIOK
https://m.edsoo.ru/ff0cd350
WUCTOYHUK cBeTa. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPaXKeHUS
27 CBeI')ra. [Toctpoenue I/I3o6pa>KeEHH“B Bubmorexa TIOK
https://m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKaJjie
[Ipenomnenue ceeta. [TonHoe
28 B}FYTPEHHEE oTpaxkeHue. [IpesensHbid Bubmiorexa [IOK
https://m.edsoo.ru/ff0cd7f6
yT'0JI TIOJTHOTO BHYTPEHHEr0 OTPaXkKeHUst
79 JlabopaTopHast pabora «/3mepeHue bubmmoreka LIOK
TI0Ka3aTesIsi Pe/IOM/IEHUs] CTeK/Ia» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoeHue M300paXkeHHH B
30 JIMH3e. dDopM)[;na TOHKOM J'I];I)/IH3BI. Bubmorexa LOK
https://m.edsoo.ru/ff0cddle
YBenueHue JTUH3bI
31 JTaboparopHasi pabota «/cciemoBaHue
CBOWCTB U300pakeHHH B JIMH3aX»
39 Hucnepcus ceeta. C0XHBIN COCTaB

6enoro ceeta. LIBet. JlabopaTopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

pabora «HabrozieHue qucnepcuu
cBeTa»

33 WuTepdepennus ceeta. Audpaxius bubmioTeka LIOK
cBeTa. [IudpakijnoHHas peliéTKa https://m.edsoo.ru/ff0ced22
34 ITomepeyHOCTL CBETOBBIX BOJIH. bubmoreka [JOK
[MTonspu3saiys cBeta https://m.edsoo.ru/ff0cf02e
35 Onrtuueckre pUOOPHI M YCTPOMCTBA U
yC/I0BUsI MX Oe301acHOTO MPUMeHEeHUsT
['paHULIbI TPUMEHUMOCTH
36 KJIacCUYeCcKoW MexaHUKHU. [locTynarsl Bubmoteka LIOK
crieLidanbHOU TeOpUU https://m.edsoo.ru/ff0cf862
OTHOCHTE/IbHOCTH
O .
g | e
A p pat https://m.edsoo.ru/ffOcfa4?2
JUTAHBI
OHeprus U UMITYJ/IbC PeISITUBUCTCKOU
. bubnmoreka [JOK
38 yactuLbl. CBA3b MacChl C S3Heprueu u
https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHeprusi noKosi
K 6 O .
% Ocsonst crewranssot reopn BrGonexa LIOK
H P https://m.edsoo.ru/ff0cf6f0
OTHOCUTE/IbHOCTU»
®otoHbl. ®opmyiia [1naHka. DHeprus v bubnuoreka LIOK
40
UMMybC GOTOHA https://m.edsoo.ru/ffOcfe16
0]
o | oo,
) o https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTo3(dekra. YpaBHeHHe bubmoreka LIOK

OuHILITerHa A5 poTo3ddexTa.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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«KpacHas rpanutia» ¢potosddekxTa

Hasnenue ceeta. OnbiThel I1. H.

9 bubmoreka LIOK
43 JlebeneBa. X¥MHUECKOe 1€HCTBHE https:/m.e dsc]J—EJ.ru/ £10d04a6
cBeTa
TexHUUecKre yCTPOMCTBA U
44 rpakTUuecKoe NpuMeHeHHe:
dboTo3/1eMeHT, (hOTOAaTUMK, COTHEUHast
Oarapesi, CBeTOAUO
45 Perienue 3azau 1o teme «371eMeHThI bubmoreka LIOK
KBAHTOBOU ONTUKU» https://m.edsoo.ru/ff0d0302
Mogaens aroMa TomMcoHa. ONBITHI
46 Pe3§pd)op/:[a I10 pacCessHUIO O-4aCTUL]. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
IlnanerapHasi Mmozienb aToma
bubmoreka [JOK
47 Hocrynatsi bopa https://m.edsoo.ru/ff0dOafa
W3nyuyeHue v NoOr/oijeHre (POTOHOB
48 an}lrIqepexo,qe aTOM;-u C o,ch?;o YPOBHS Brbmiorexa LOK
. https://m.edsoo.ru/ff0dOafa
3HEepruu Ha Apyroul. Busbl crieKTpoB
BonHoBbIe cBoMCTBa yacTul]. Bo/HbI fe
49 bpovinisa. KopriyckynsipHO-BOJTHOBOU bubnmoreka [JOK
AyammsM. CIIOHTaHHOe U BBIHYK/eHHOe https://m.edsoo.ru/ff0dOca8
v3jiyueHue
OTKpbITHE MOAKTUBHOCTHU. OMbITHI
50 Pe3el;(bop/:[§a1fo onpe/iesIeHUI0 CoCTaBa Bubmmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
Pa/IM0aKTUBHOTO U3TyUYeHUsI
CaoricTBa anb(a-, 6eta-, ramma-
51 y3nydyeHus. BnusiHve

PaArOaKTHUBHOCTH Ha KHUBbLIE



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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OpraHu3Mbl

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacraf,
DJIeKTPOHHBIW U TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

OHeprus CBsI3U HYKJIOHOB B siJipe.
ApepHble peakuyu. f1epHbIA peakTop.
[TpobJ/ieMbl, TTePCIIeKTHBHI,
9KOJIOTUYECKUe acCreKThbl SAepHOU
SHepPreTUKu

DJieMeHTapHbIe YacTUllbl. OTKpbITUE
no3uTpoHa. MeTozpl HaOMO[eHUS U
perucTpaLlyu d3jieMeHTapHbIX YaCTHL].
Kpyrbiii cton «®yHaameHTanbHbIe
B3aWMOJeUCTBUs. EQUHCTBO
(bu3MYeCcKou KapTUHBI MUpa»

bubmioTeka LIOK
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Jrarnbl pa3sBUTUS aCTPOHOMUU.
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Heba. Co3Be3zus, sipKue 3BE3/bl,
TJIaHeThbl, KX BUAUMOE IBVKEeHUE.
CoJsiHeuHas cucrema
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Connile. CosHeuHas akTUBHOCTb.
Nctounuk 3Hepruv CoJiHLIA U 3BE3]

3B€3/1bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/Ibl [JIABHOU
T10C/Iel0BaTe/IbHOCTU. BHyTpeHHee
cTpoeHue 3B€31. CoBpeMeHHbIe
TpefiCTaB/IeHUs1 O IIPOUCXOXKIEHUN U
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Muieunbiv [1yTe — Hawa ['anakTuka.
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KonTposbHast paboTa «D/1eMeHTBI
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(bU3MKY U aCTPOHOMHUM B COBPEMEHHOM
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O6o61aroruii ypok. Pomb
(bu3myeckoi Teopu B (POPMHUPOBAHUU
ripeficTaB/eHUM 0 GU3NUeCKOM KapTHUHe
Mupa

O6o01aroruii ypok. Mecto
(bu3UYeCcKoi KapTUHBI MUpPa B 00I1IeEM
psily COBpeMeHHbBIX eCTeCTBeHHO-
HayuHbBIX TIPe/|CTaB/IeHUI O MPUPO/e
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TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJITACC

Kopg,
TpOBEpPSIEMOro
pesy/bTara

10.1

TTpoBepsieMble NPeAMETHBIE Pe3Y/IbTaThl OCBOEHUS OCHOBHOM
obpa3oBaTe/IbHOM MPOrpaMMel cpefiHero obimero odpa3oBaHus

HemoHCTpUpOBaTh Ha IIpUMepax pojib W MecTo (U3MKU B
(opMHpOBAaHHMK COBpPEMEHHOW HAay4YHOM KapTHUHbI MHpa, B Pa3BUTUU
COBpEMEHHOW TeXHUKU U TeXHOJIOTWM, B MIPAKTUUECKOU AeATe/bHOCTH

JIIofien

10.2

YuuTbIBaTh PaHULIbI TIPUMEHEHHsI U3yueHHbIX (PU3NYeCKUX MOJesei:
MaTepHasibHasi TOUKa, WHepIMajbHas CHUCTeMa OTCYéTa, abCOMOTHO
TBEpZOe TeJo, U/iealbHbIN Ta3; MOJe/Nd CTPOEHUS Tra30B, XKUAKOCTeH U
TBEPABIX TeJ, TOUEUHBIA 3/eKTPUUeCKUN 3apsii — TMpU pelleHun

(u3ruecKux 3ajjau

10.3

10.4

Pacrio3HaBaTh (usnueckue siBjieHus (TPOLIECCHI) U OOBSACHATh UX Ha
OCHOBe 3aKOHOB MeXaHWKH, MOJIeKY/IsipHO-KWUHEeTUUeCKOW Teopuur
CTPOeHMsl BeleCTBA W  3/JEKTPOAUHAMUKHU: DPaBHOMEpPHOe U
PaBHOYCKOpPEHHOe TIPSIMOJIMHEHHOe [BM)KeHHe, CBOOO/HOe MajieHre
TeJ, [ABWKEHUWE 10 OKPYKHOCTHU, WHEpLUsi, B3aUMOJENCTBUE TeJl;
muddy3usi, O)pOYHOBCKOe IBW)KEHUE, CTPOeHHe KUAKOCTeN U TBEPABIX
Te/, W3MeHeHWe o00BEMa Tel TIpU HarpeBaHUd (OXJIAXKAEHHH),
TernJIoBOe paBHOBecHe, HCIapeHue, KOHJeHcalus, [JaB/ieHue,
KPUCTa//IM3alysi, KUIeHWe, BJ/IA)KHOCTb BO3/yXa, TOBBILIEHHE
JlaBJ/ieHus1 ra3a Mpy ero HarpeBaHWU B 3aKPbITOM COCY/ie, CBSI3b MEXAY
rapamMeTpaMM COCTOSIHMSI Ta3a B M30MpoLieccax; 3J/eKTpu3alus Tel,

B3aUMO/IelICTBHE 3apsi/iOB

OnuceiBaTh MexaHWUYeCKOe [JBIDKEHHWe, UCIOJb3ysl  (u3NuecKue
Be/IMUMHBI: KOOp/JWHATa, MyTh, MepeMellleHre, CKOPOCTb, yCKOpPEeHHe,
Macca Tena, CWla, HWMIY/AbC Teja, KWUHETHYeCKas SHeprus,
MOTeHLMa/bHas SHeprusi, MexaHuueckas pabota, MexaHWYecKas
MOLLHOCTb; TIPU OMUCAHWHY NPaBUIBHO TPAKTOBaTh (PM3UYECKUI CMBIC/I
WCTIONb3yeMbIX BeMUWH, WX 0003HaueHWs W eJUHMLIbI, HaXO[JUTh
(opMybl, CBsI3bIBaKOLLME AAHHYIO (PU3MUECKYI0 BeUUYMHY C APYTrUMU

Be/IMYMHAMUA

10.5

OmnuceiBaTh H3yUeHHbIe TeIl/I0OBbIe CBOICTBA TeJ U TEIJIOBbIe ABJ/IeHNu4,

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




CpefiHsIsl KUHeTUuecKasi SHepPrusi XaOTUUeCKOro [IBUXKEHHUsI MOJIeKY,
CcpefHeKBaJpaTUuHas CKOPOCTb MOJIeKy/l, KOJIMUeCTBO Ter/IOThl,
BHYTPeHHsII JHeprus, pabora ra3a, Ko3hdUIMEHT I107e3HOT0
JEeNCTBUSI TEIJIOBOTO  JIBUraTesiss; TIPU  OMNMCAHWW  TIPAaBUJIBHO
TpakToBaTh (U3MUYECKUN CMBICT UCMOJb3YeMbIX BeIUUUH, UX
0003HaueHUsI U eJUHUIIbI, HAXOAWTb (OPMY/Ibl, CBS3bIBAIOIIHE

JaHHY10 (GM3MYeCKyl0 BeJIMUUHY C APYTUMU BeTUUMHAM

10.6

OnuchiBaTh M3yueHHble 37eKTpUUeCKHWe CBOWCTBA BelllecTBa U
J7IeKTpudeckre  siBjieHUs1  (TIpoLiecChl), HUCIOMb3ys  (PU3nuecKue
BeJTMUUHBI: 3/IeKTpUYeCKUN 3apsig, 3/IeKTpUYeCcKoe  TIOJe,
HaTPSDKEHHOCTb  TI0JIsl, TIOTEHLIMasa, pa3HOCTb T[IOTeHIUA/oB; TIpU
OTMCAHWY TIPaBU/IbHO TPAKTOBAThb (PM3WUECKUIN CMBIC HCIOJIb3YeMbIX
BeMUMH, WX 0003HaueHWss ¥ eJWHUIIbl; YKa3bIBaTb (OPMYJIBI,
CBSI3bIBAIOLI[ME  JIaHHYIO  (DU3WUECKYI0 BEJIMUMHY C  JIDYTUMH

Be/IMUYMHAMHU

10.7

aHa/M3UpOBaTh (PU3MUeCKUe TIPOLeCChl U SBJIEHUS, HWCIIO/b3Ys
(r3nuecKre 3aKOHbI U TIPUHLIUIIBL: 3aKOH BCEMUPHOTO TsaroteHus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHeHHs MeXaHW4eCKOW SHepruu,
3aKOH COXPaHeHHUs UMITyJ/bCa, MPUHLIUM CYMEepPIO3ULIMA CHUJI, PUHLIUIL
pPaBHOMPAaBUsl UHEPLMAIbHbIX CUCTEM  OTCYéTa; MOJIeKYJ/ISIPHO-
KMHETUYeCKyl0 TeOpDUI0 CTPOEHMs BellleCTBa, ra30Bble 3aKOHbI, CBSI3b
CpelHeld KWHETUYeCKOM 35HepPruM TervIOBOIO [BHW)KEHUS MOJIEKY/ C
abCoJIIOTHOM TeMIiepaTypOM, TepBbIii 3aKOH TePMOJWHAMHKH; 3aKOH
COXpaHeHUsl 3JIeKTPUUeCKoro 3apsza, 3akoH KysioHa; mpu 3TOM
pasnuuaTh CJI0BECHYIO (POPMY/IMPOBKY 3aKOHa, €ero mareMaThyecKoe

BbIpa)KeHHe U yCI0BUs (TPaHUL[bI, 00/IaCTH) IPUMEHUMOCTH

10.8

10.9

10.10

OOBSICHITb OCHOBHBIE TIPUHLIUIIBI [JIEMCTBUS MalllMH, TNPUOOpPOB U
TeXHUYECKUX YCTPOMCTB; pa3ivuaTh YCIOBUSI WX 0e30macHOro

HCII0/1b30BAHUA B HOBCEAHQBHOﬁ JKHU3HU

BBINOMHATE 3KCIIePUMEHTHI 110 UCC/IeI0BaHUI0 (PM3UUYECKUX SIBJIEHUN U
TIPOLIECCOB C MCIO/Ib30BaHUEM TPSIMbIX U KOCBEHHBIX M3MepeHUit; Mpu
5ToM (¢opMyaMpoBaTh MpobseMy (3a7auy) M TUIOTe3y yueOGHOTro
5KCIepUMeHTa, cobupath  yCTaHOBKY W3  TIPeJJIO’KeHHOTO
000py/10BaHusl, TPOBOAUTE OTBIT ¥ (JOPMYTUPOBATh BHIBO/IBI

OcyiecTBiATh TMpsIMble U KOCBEHHble M3MepeHUs (PU3NUecKux

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

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

10.11

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




10.12

WCTO/b30BaHUEM TMPSMBIX W3MEPEeHUW; MNpPU 5TOM KOHCTPYWPOBAaThb
YCTaHOBKY, (UKCUpPOBaTh pe3yabTaThl TIOJIyUeHHON 3aBUCUMOCTU
(bu3nyecKUx BeIMUMH B BUje TabiuI] U rpaduKoB, JiesiaTh BBIBOJBI T10

pe3y/abTaTaM HUCC/ieJOBaHUA

CoOsofiaTh  TpaBua  0e30mMacHOro  TpyJa TMpd  TPOBeAEeHUU
WCC/IeJOBaHUM B  paMKax yuyeOHOrO  3KCrieprMeHTa, ydeOHO-
WCCIeI0BATe/IbCKOU M TIPOEKTHOM JesiTe/IbHOCTA C MCI0JIb30BaHHUEM

M3MepHUTe/bHBIX YCTPOUCTB U 1ab0paTOpHOTo 000py10BaHUSs

10.13

Pemath pacuéTHble 3aZjaud C SIBHO 3a/laHHOM (hU3UUECKOW MO/ebo,
UCTIONb3ysl (pU3MUecKre 3aKOHbI W TPHUHLIMIIBI, Ha OCHOBE aHaiu3a
yCJIOBUS  3aZiaud  BbIOMpaTh  (PU3UUECKYIHD) MO/e/lb,  BBIAE/STh
bu3nueckre BeJIMUMHBI U (POPMYJ/Ibl, HEOOXOAUMbIe /51 eé pelleHus,
TIPOBOAUTL PacuéThl U OL[€HWBATh PeaTbHOCTh TMOJ/IyUeHHOTO 3HAUeHUs

(bu3ruecKoi BeTMUUHbI

10.14

10.15

10.16

10.17

10.18

11 KITACC

Pemmatb ~ KauecTBeHHble  3a/lauu: BbICTpauBaTb  JIOTUUECKU
HelpOTHBOPEUMBYIO LIE[IOUKY pPacCy)XJeHUM C ONOpOM Ha U3y4yeHHble

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

Vcnonb3oBaTh TpW  pellleHWHd  y4eOHBIX  3aZlau  COBpeMeHHbIe
VH(OpMalLlMOHHbIe TEXHOJOTUU [l TIOMCKa, CTPYKTYPHPOBaHUS,
VHTeprnpeTalid U TIpe/cTaBleHUs yuyeOHOM M Hay4yHO-TIOMYJISIPHOM
vH(pOpMaLMY, MOMYyYeHHOM U3 pas3/MUHbIX HWCTOYHUKOB; KPUTUUECKU

aHa/IM3UPOBaTh MOAyYaeMyro HH(HOPMaLIKIO

[TpuBOAWTL TIPUMEpPHI BK/a/la POCCUUCKUX U 3apyOEXKHBIX YUEHBIX-
(U3MKOB B pa3BUTHe HayKd, OOBSICHEHWE TIPOLIECCOB OKPY’KaroIIlero

MHDPa, B PAa3BUTHE TEXHUKU U TeXHOJIOTUM

Hcronb30BaTh TEOPETHUECKWE 3HAHUS 10 (U3MKe B TOBCEAHEBHOM
JKU3HU 17151 oOecrieueHusi 6e30macHOCTH MpyY oOpalljeH|H ¢ Mprubopamu
U TEXHUUECKUMH YCTPOMCTBAMH, [JIs1 COXPaHEHWs 3/I0POBbSl M

co0/TF0/IeHVst HOPM 9KOJIOTHYeCKOT0 TI0Be/IeHHsI B OKpY»Katolleii cpefie

PaboTath B rpyrmie C BBIMOJHEHHEM Pa3/WYHbIX COLMATbHBIX POJIeH,
TUIaHUPOBaTh ~ paboOTy  TpymIbl,  palMOHAJbHO  PacHpezesisiTh
00513aHHOCTM ¥ IJIAHUPOBaTh [esiTeIbHOCTb B HeCTaHJapTHBIX
CUTyalUsX, a/leKBaTHO OL|eHMBaThb BKJIAJ, KaXJOro M3 y4YaCTHHKOB

TPYIIIBI B PellleHre pacCMaTpuBaeMoi TIpobieMbl




Kog
TIPOBEPSIEMOT'0
pesy/bTara

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

11.1

11.2

HemMoHCTpUpOBaThL Ha TipUMepax poOdb W MeCTo GU3UKU B
(hopMUpOBaHUM COBpPeMEHHOW HayyHOW KapTWHbI MHUpa, B pa3BUTUU
COBPeMEeHHOM TeXHUKW W TeXHOJIOTMH, B MPAKTUUeCKOU JesTeIlbHOCTH

ntoiel, 11e/IOCTHOCTb Y eJUHCTBO (PM3MUeCKOM KapTUHbI MHpa
YuuThIBaTh I'PaHMUL{bl IPUMEHEHUs] U3yUeHHbIX (PU3UUYeCKUX Mojeseit:
TOUEUHbIW 37IeKTPUUeCKUi 3apsii, sifjepHasi MoJie/lb aTOMa, HYK/JIOHHast

MOJeJ/Ib aTOMHOI'O spa TPy pelieHnn Cl)I/IBI/I‘—IECKI/IX 3ada4

11.3

11.4

Pacrio3HaBaTh (u3nyeckve siBieHUs (TIPOLIECCHI) U OOBACHATH UX Ha
OCHOBEe  3aKOHOB  3/IeKTPOAVMHAMHUKU W  KBAHTOBOW  (DU3UKU:
3/IeKTprUYecKasi TPOBOAMMOCTb, TeIJIOBOE, CBETOBOE, XHWMHYECKoe,
MarHMTHOe JlefcTBuUs TOKa, B3aUMO/leiiCTBUe MarHuTOB,
3/IeKTPOMarHuTHasE HWHAYKLUS, [eHCTBUe MarHUTHOTO TOls Ha
MPOBOAHUK C TOKOM U [JBWXKYIIUNMCS 3apsifl, 3/71eKTPOMarHWTHbIe
KonebaHUs U BOJIHBI, TPSIMOJIMHEHHOe paclpoCTpaHeHWe CBeTa,
OTpa)KeHWe,  TpejioMjieHWe,  UHTepdepeHIUs,  JubpakUus U
rosisipu3aljysi CBeTa, JAUCIepCUsi CBeTa, (POTO3eKTpUUYecKUd 3(dekT
(boTo3(pdekT), cBeTOBOe [aB/ieHHWe, BO3HWKHOBEHHE JIMHEMYaTOro
CreKTpa aromMa BOJIOPO/a, eCTecTBeHHas U UCKYCCTBEHHasi

PagrO0aKTUBHOCTb

OnuceiBaTh  U3yueHHble CBOWCTBA  BelllecTBa  (9/€KTpUUECKUE,
MarHuTHbIe, ONTHUYECKHe, 3/1eKTPUUeCKYH) MPOBOJAMMOCTb Pa3IMUHbIX
Ccpel) M 3JIeKTPOMarHWTHble SBJeHUs  (TIPOLIeCChI), HCII0JIb3YS
¢u3nueckre  BeWUMHBL:  /IEKTPUYECKUM  3apsj, Cuda  TOKa,
3/IeKTpUYEeCKOe  HarpsbKeHue,  37IeKTpUuYeckoe  COIMpPOTHUB/IEHUeE,
pa3HocTh noTeHuuanoB, J/IC, pabora ToKa, WHAYKLUS MarHUTHOTO
nosisi, cuna Amrepa, cuna JlopeHija, UHIYKTUBHOCTb KaTYILKH, SHEPrusi
3/IEKTPUYECKOT0 ¥ MarHUTHOTO TT0JIeH, TIePUO/, ¥ YaCcToTa KosiebaHui B
KonebaTelbHOM  KOHTYpe, 3apsii W CWia TOKa B TMpoliecce
rapMOHUYECKUX 3/1eKTPOMarHUTHBIX KosieGaHUH, ¢dokycHoe
paccTosiHue W ONTUUYecKasi CWja JIMH3blL; MPU ONUCAHWUW TPaBUIBHO
TPaKTOBaTh  (DM3UUECKHUM CMBIC UCIOJb3YeMbIX BEJWUYMH, UX
o0o3HaueHUss U eJUHULIBI; YKa3biBaTb (OPMYyJibl, CBsI3bIBAIOLIIME

JTAaHHYIO (PU3MUeCKYIO BeJIMUMHY C IPYTUMH BeIMUMHAMU

11.5

OnuceIBaTh HN3y4yeHHbI€ KBAHTOBbIE ABJ/IEHHWA W TIPOLIECCHI, MCIIO/Ib3YyAd

(1)I/I3I/I‘-IGCKI/IE BE@/IMYUHBI: CKOPOCTb 3JIEKTPOMArHHUTHBIX BOJIH, OJ/IMHA




BOJTHbI UM YaCTOTa CBeTa, HSHEPTrUs U UMIYJbC (OTOHA, TepPUO[,
Nojypacnaja, >SHeprus CBsI3M AaTOMHBIX siflep; TpU OMUCAHUU
MpaBU/IbHO TPaKTOBaTh (PM3UUECKUUM CMBIC/ UCIOJb3yeMbIX BeIUUKH,
ux 0003HaueHWs W eAVHMULIbI; YKa3biBaTb (HOPMYyJIbl, CBSI3bIBAIOILVE
JlaHHYI0 (M3MYEeCKyI0 BeTMUUHY C APYTMMU BeJIMUMHAMH, BBIUUC/ISATh

3HaueHHe (HU3NYECKOU BeTMUUHbI

11.6

11.7

11.8

11.9

11.10

AHanmu3upoBarh (U3UUeCKre TIPOLeCcChl W SIBJIEHUS, UCIO/b3Ys
¢u3nueckre 3akKOHbl U TOPUHLUMBLE: 3akoH OMa,  3aKOHbI
MoC/IeJOBaTe/IbHOTO W Tapajule/lbHOTO COeIMHEHUs] TIPOBO/IHUKOB,
3akoH [Ixoynst — JleHIla, 3aKOH 3/IEKTPOMAarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOT'0 PaCIpOCTPaHeHHsl CBeTa, 3aKOHbI OTPa)KeHHsl CBETa,
3aKOHBI ~ TIpeJIOMJIEHHsI  CBeTa, ypaBHeHWe  OWHINTeMHa  AJis
dboToaddekra, 3aKOH COXpaHeHUs] SHEPTruM, 3aKOH COXpaHeHUs
UMITy/IbCa, 3aKOH COXpaHEHWs 3JIeKTPUUeCKOTO 3apsifia, 3aKoH
COXpaHeHUsI  MacCOBOrO  4YMcja, Tmnoctrynatel  bopa,  3akoH
PafIMOAaKTUBHOTO  pacraja; TMpHd 3TOM pa3nuaTh CJIOBECHYIO
(GhopMy/IMPOBKY 3aKOHa, ero MaTeMaTHyeckoe BbIDa)KeHHe U yCJIOBUSI

(rpaHuLBl, 06/1aCTH) TPUMEHUMOCTH

OnpefenaTb HarpapjieHWe BeKTOpa WHAYKLMM MarHWTHOTO TIO0JIst

MPOBO/IHUKA C TOKOM, CUJIbI AMriepa U CUJjibl JIopeHiia

CTpouTb 1 OMMChIBaTh U300paXkeHHe, CO3/jlaBaeMOoe IJIOCKUM 3epPKaJioM,

TOHKOU JIMH30H

BBIMO/HATE SKCIIEPUMEHTHI TI0 MCC/IeJOBAHUIO0 (DPU3UUECKUX SIBJIEHUH U
MIPOLIECCOB C MCMO/Ib30BAaHUEM TPSIMbIX U KOCBEHHBIX W3MEPEHUH; TpH
3ToM dopMyIMpoBaTh TMpobsiemMy (3afauy) W THUMOTe3y y4yeOHOrO
9KCIIepUMeHTa,  CcoOUpaTh ~ YCTAHOBKY W3  MPEJJIO)KEHHOIo

o00bopy/i0BaHus1, MPOBOJUTE OTBIT U (POPMYTUPOBAThL BHIBObI

Ocy1lecTBnATh IpsiMble U KOCBEHHble M3MepeHUs (PU3NUecKux
Be/IMUMH; TPU 3TOM BbIOMpATh OMNTHUMAaJIbHBIA CMOCO0 H3MepeHUus: U

HCII0J/Ib30BaTh M3BECTHbLIE MEeTO/bl OLI€HKHU HOFPEU_IHOCTEI‘/JI I/IBMEPEHI/Iﬁ

11.11

VccnenoBath 3aBUCMMOCTU (PU3MYECKUX BEJIMUYMH C HCII0/Ib30BAaHUEM
NpSMbIX ~ W3MEpeHWHl; TMpU S5TOM KOHCTPYMpOBaTb YCTaHOBKY,
¢buKcupoBaTh pe3y/bTaTbl IOJYYEHHOM 3aBUCHMOCTH (PU3MUECKUX
Be/IMUMH B BHjle TabsuL| U TpaUKoB, /1efaTh BbIBOJBI 10 pe3y/bTaTaM

nccinegoBaHUsA

11.12

CobsrofjaTe  TIpaBWiia  0Oe3omacHOro TpyjAa TpU  TIPOBeJeHUH
uccneoBaHUM B paMKax y4yeOHOTO 3KcriepuMeHTa, yueOHO-

HCCJIeI0BaTeIbCKOM U MPOEKTHOM JesiTeIbHOCTU C MCIO/b30BaHUEM




M3MepUTeNTbHBIX YCTPONCTB U 1abopaTopHOTO 000py10BaHUS

11.13

11.14

PerlaTh pacuéTHble 3aZlaud C SIBHO 3alaHHOW (hM3UUeCKOW Mo/iefblo,
WCIo/ib3ysl (u3uuecKre 3aKOHbl W TIPUHILMIBI;, HAa OCHOBE aHaau3a
yCAOBUS  3afiaud  BbIOMpAaTh  (U3UUECKYH) MOje/lb,  BBIZE/ATh
bu3nUecKre BeUUHUHBI U (OPMYJIbl, HEOOXOAUMBIe [IJIs1 e€ pelleHus,
TPOBO/MTh PaCUEThl U OL[€HUBATh PeaTbHOCTh TO/yUeHHOTO 3HAUeHHSs

(hur31UecKoil BeJIMUNHbI
PemmaTh ~ KauecTBeHHble  3aZlaud:  BBICTpaMBaThb  JIOTUYECKH

HEMPOTUBOPEUMBYIO LIEMOYKY PACCYKJEHUM C OMOpOM Ha M3y4YeHHbIe

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

11.15

Wcrnonb3oBaTh TPU  peIIeHWH  yueOHBIX 3a/lad  COBPEMEHHbIe
MH(OPMAalLIMOHHbIe TEXHOJIOTUW [/l TIOMCKa, CTPYKTYPUPOBaHMUS,
VWHTeprpeTaliud W TIpeACTaBeHUs yuyeOHOM UM Hay4YHO-TIOMY/ISIPHOM
vH(pOpMaliY, TOMYYeHHONH W3 pa3/nyHbIX HWCTOYHUKOB; KPUTUUECKU

aHa/IM3UPOBATh M10/Iy4aeMyto HH(OPMaIiHio

11.16

11.17

11.18

00BACHATH TIPpUHLHIIbI AeﬁCTBHH MalllrH, HPI/I6OPOB N TeXHU4YeCKHX
YCTpOﬁCTB; pa3/jinuaTb YC/JIOBHA HX 0e3011acHOr0 HMCIT0/IL30BaHUs B

TOBCEeAHEBHOM >KM3HU

[TpyUBOAWTL TIpUMEpHI BK/IaZla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HayKd, B 0OBsICHEHHE TIPOIIECCOB OKPY’KArOIIero

MHPa, B Pa3BUTHUE TEXHUKHU U TeXHOJIOTUI

Wcronb3oBaTh TeopeTUyYecKWe 3HaHWS 10 (U3MKe B TIOBCEIHEBHOU
YKU3HU [/ 0becrnieueHurs: 6e30macHOCTH Tipy obpatieHnu ¢ mpubopamu
U TeXHUUeCKUMU YCTPONCTBaMM, [Jii COXpaHEHWs 3/0pOBbsI U

co0JTr0/IeHNsT HOPM 3KOJIOTHUYeCKOT0 TIOBeZIeHHsT B OKpY Karollel cpejie

11.19

PaboTtaTh B rpyriie C BBHIMOJIHEHWEM DPAa3/MUHBIX COLMAbHBIX POJeH,
TJIaHUPOBaTh PabOTYy TPYIIIBI, PAallMOHAILHO PACTIPeIeNATh 00SI3aHHOCTH
Y TUIaHUPOBATh JeITe/IbHOCTh B HECTaHJAPTHBIX CUTYaLUsX, a/leKBaTHO
OLIeHMBaTh BKJaJ, KaXJOro M3 YYaCTHUKOB TpYINNbl B pelleHHe

paccMaTpyBaeMoi MpobieMel




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kog
paszena

Koz nipoBepsiemoro

ITpoBepsieMble 3/1eMeHTHI COJiePXKAHMS
3/1IeMeHTa

2.1

OU3NKA 1 METO/JbI HAYUYHOI'O IIO3HAHUA

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

MIPUPO/IbI. DKCIIEPUMEHT B (PM3HKe

MopenvpoBaHvue (PU3UUeCKUX SIBAEHUM U
ripotieccoB. HayuHble rumnore3sl. Pusnueckue
3aKOHbI U Teopuu. ['paHUlIbl MPUMEHUMOCTH
1o bu3nuecKux 3aKOHOB. [TpuHLAT
' cootBeTcTBUsi. Posib U Mecto (U3MKU B
dhopmupoBaHUM COBpPEMeHHOM HayuHOU
KapTUHBI MHPa, B PAaKTUYeCKOU [1esiTeIbHOCTH
Jrofien
MEXAHUKA

###Par###KIIHEMATHUKA

MexaHnnyeckoe nBuKeHHe. OTHOCUTE/BHOCTb
2.1.1 MeXaHU4ecKoro ABwkeHust. CucTeMa OTCUéTa.

Tpaektopust

[TepemeliieHre, CKOPOCTb (CpeAHsisi CKOPOCTb,
MIrHOBEHHasi  CKOpPOCTb) U yCKOpeHue
2.1.2 MaTepruaibHOW TOYKM, MX TNPOEKLUM Ha OCHU
CUCTEMBI KOOp/JMHaT. Croxxenue

repeMelleHrI U CJI0)KeHHe CKOPOCTen

PaBHOMepHOe u PaBHOYCKOpeHHOe
NIPSIMOJIMHEHOe [\BDKEHNe. I'paduku
2.1.3 3aBUCUMOCTH KOOp/JMHAT, CKOPOCTH,
yCKOpeHus, MyTH U repeMelLeHuUs

MaTepI/IaJ'II)HOI\/‘I TOUKH OT BpeMeHHU




2.2

2.1.4

2.1.5

2.1.6

2.1.7

CBobo/iHoe TazieHHe. Y cKkopeHre cBOOOIHOTO

rnajieHust

KpuBonvueliHoe  fBwkeHue. PaBHOMepHOe
[IBIDKeHNe MaTepuaJbHOU TOYKU To
OKPY)KHOCTH. YTJ/iOBasg CKOPOCTb, JIMHEeNHas
CKOPOCTb. ITepuop, 51 yacrora.

LleHTpOCTpEMUTE/IEHOE YCKOpEHHE

TexHuueckre yCTpOMCTBa: CTIUJOMETP,
JBIDKEHUE CHapsi/ioB, LieMHble W peMeHHbIe
nepefiauu

[TpakTHyeckue paboThI. V3mepeHue
MTHOBEHHOM CKOpOCTH. WccnenoBanue
COOTHOIIIEHUS] MeXy MyTsMH, TIPONZeHHbBIMU
TEJIOM  3a  TIOC/e[oBaTe/ibHble  paBHbIe
TIPOMEXXYTKU BPeMeHU MPH PaBHOYCKOPEHHOM
JIBIDKEHUM C Hada/JlbHOW CKOpPOCThIO, paBHOM
Hy/t0. V3yyeHue OBUKeHUS IIapyKa B BSI3KOU
Xugkoctd.  V3yueHuwe — [IBW)KEHUsI  Tera,

6POLHeHH01"0 TFOPpHU30HTAJ/ILHO

#HH#Par### INTHAMUKA

221

[TpuHuun otHocuTenbHOCTU ["anunes. I1epBbiit
3aKkoH HprooToHa. VHepuuanbHble CUCTEMBI

OTCUéTa

2.2.2

2.2.3

Macca tena. Cua. [IpyHIMII CynepriosyLiuu

Cun

Bropoii 3akoH HbroTOHa [j1s1 MaTepyasbHOM
TOUKA B WHEPLUAJbHOM CHCTEMe OTCUYéTa
(UCO). Tpetuit 3akoH HerooToHa gy

MaTepHa/IbHBIX TOYEK

2.2.4

2.2.5

3aKOH BCEMUPHOIo TAroreHus. Cuia TsKeCTH.

HepBa;I KOCMHUYeCKasd CKOPOCTb. Bec Tena

Cuia ynipyroctu. 3akoH I'yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs
CKOJIb)KeHUSI W Cwia  TpeHusl  IOKOsL.

Kosddurpent tpenus. Cua CONpOTHBIEHUS




MpH ABWXXE€HUU TeJld B )KWJKOCTH WUJIN r'a3e

2.2.7

2.2.8

2.2.9

[MocTymare/sibHOe W BpalljaTe/bHOE JBIKEHUE
abCoJTFOTHO TBEPZOTO Tesla
MOMEHT CH/IbI OTHOCHTEBHO OCH BpaIlleHHs.

IIneyo cusbl. YcnoBUsi paBHOBECUS TBEPAOTO

Tena B ICO

TexHuyeckre  yCTpPOWCTBA:  MOALIWITHUKHY,

ABWO)KeHHE UCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[TpakTueckre paboTel. V3yuyeHue [BUKEeHUS
Opycka TI0O HAKJOHHOM TUIOCKOCTH  TO[
JeNCTBUEM HeCKONbKuX cuil. VccnenoBaHue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLMX B
JebopMrpyeMoil TIpy)KMHE U Pe3UHOBOM
obpasille, OT BeJIMUMHBI UX JAedhopMarluu.
VccnepnoBanue ycioBuii paBHOBeCUs! TBEPLOTO

Tesa, UMeEIOLIero OCh BpallleHust

2.3

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

I/IMHYIII:C MaTepHaﬂbHOﬁ TOUKH, CHUCTEeMbI

2.3.1 MarepuajbHbIX TO4YeK. MMIynbCc Ccuibl M
V3MeHeHNe UMITy/IbCa Tesa
539 3akOH coxpaHeHus wumnyiasca B MCO.
o PeakTrBHOe IBI)KeHHe
2.3.3 Pabora cusbl
2.3.4 MOILHOCTb CHJIBI
53 KuHeTnueckasi s3Heprusi MaTepuaJbHOW TOUKHU.
3> Teopema 0 KWHETUYECKOW SHEprUU
[TorenuuanbHast sSHeprus. [loTeHuManbHas
236 5Heprus yrpyro e opMUpOBaHHOW MPY>KHHBI.
o [MoreHManbHast  SHeprusi Tesma  BO/K3U
TIOBEPXHOCTH 3eMJIn
[ToreHManbHBIE W HENOTeHL{Ma/lbHble CUJIBL
537 CBsi3p paboOTbl HEMOTEeHLMANbHbIX CUT C

W3MEeHEeHNeM MeXaHUJeCKOMu SHEPruun CUCTEMBI

TeJI. 3aKoH COXpaHeHUd MeXaHUueCcKoi




SHepruu

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

WccnenoBanve cBsi3M  pabOTbl  CUMBI  C

W3MeHeHreM MeXaHu4yecKoi SHepruu TteJjia

MOJIEKYJIAPHAA ®U3NKA 1 TEPMOJNHAMUKA

3.1

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

3.1.1

OcHoBHbIE TI0JIO>KEeHHUS MOJIEKY/ISIPHO-
KUHeTUUYeCKOon TeOpHUH. bpoyHoBckoe
aBwkenue. uddysus. Xapakrep ABMKeHUs U

B3aUMO/IEMCTBHS YaCTUI] BellleCcTBa

3.1.2

Mogenu cTpoeHusi Tas3oB, JKUAKOCTeH U
TBEP/IBIX TeJl U 00BbsICHEHNE CBOWCTB BellecTBa

Ha OCHOBe 3TUX Mo/ie/iel

3.1.3

3.1.4

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

nsMepenue. [IIkana temneparyp Llenscus

3.1.5

3.1.6

3.1.7

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

TeOpUM U/lea/IbHOIO rasa
AbcontoTHasi TemriepaTypa Kak Mepa cpefiHei
KUHETUYEeCKOU SHEepruu TersiOBOr0 JIBWXKEHUs
yactul rasa. [lIkana Temneparyp KenbBrHa

YpaBHenue KnaneiipoHa — MeHiefieeBa. 3aKOH

HanpToHa

3.1.8

['a30BbIe 3ak0HBI. M301poLjeccsl B UieaabHOM
rase C MOCTOSHHBIM KOJIMUECTBOM BeleCTBa:

U30TepMa, U30Xopa, u3obapa

3.1.9

TexHuueckve yCTPOMCTBA: TepMOMeTp,

b6apometp




3.2

3.1.10

3.2.1

3.2.2

[MpakTuueckre paboTbl. V3MepeHuHe MacChl
BO3/lyxa B KJIaCCHOW KoMHare. VcciemoBaHue
3aBUCHUMOCTH MeXK/ly rapameTpaMy COCTOSIHUS

Pa3pe>XeHHOro rasa

OCHOBbBI TEPMOJNHAMUKUA

TepMosrHaMyueckass cUcTeMa. BHyTpeHHss
5Heprusi TepMOJVUHAMWYeCKOM CHUCTeMbl U

CroCO0ObI e€é U3MEeHeHHUs

KosmmuectBo TerioTel ¥ paboTa. BHyTpeHHsIs

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

3.2.3

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

KOJ/IMUeCTBa TeIJIOTEI IIPpU Terionepeiade

3.2.4

3.2.5

3.2.6

[TepBbIii 3aKOH TepMOAWHaMUKU. [IpriMeHeHHe
11epBOIo 3aKOHa TepMOJVHAMUKHA K
usonporeccam. ['paduueckass WHTeprpeTalusi

paboThI rasa

TeryioBble MalivMHbBL. [IpUHIMIBL  [eCTBUS
TeryIOBbIX MaivH. [Tpeobpa3oBaHust SHEpryu B
TeIJIOBBIX MallHax. Kosddurment
riosie3Horo JetictBus (manee — KIT/1) TerioBoit

MawuHsl. [ukia Kapao u ero KIT/T

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

nipo0IeMBI TeTI03HePreTHKU

3.2.7

TexHuueckue yCTpOICTBa: JiBUraTesib
BHYTPEHHET0 Cropasus, ObITOBOM

X0JIOIUTbHUK, KOH/IULIMOHED

3.2.8

[Mpaktrueckue paboTbl. MI3mepeHue yzenbHON

TEIIJIOEMKOCTU

3.3

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

I[NEPEXO/bI




4.1

3.3.1

3.3.2

[Tapoobpa3oBaHue U KoHZeHcalus. VcrapeHue
5 KUIIeHue, Y nenbHast Tery1oTa
rapooOpa3oBaHust. 3aBUCUMOCTb TeMIIepaTypbl

KHIIeHMs OT JaBJ/I€HUA

AOcomoTHasT ¥ OTHOCUTE/NbHAs BJIYKHOCTh

BO3/1yxa. HachlleHHbIM nap

3.3.3

3.3.4

TBéppoe Teno. Kprcranimueckue v amopdHbie
Tefma. AHW30TPONUSI CBOWCTB KPHCTA/UIOB.
Kupgkue KPUCTaJI/IbI. CoBpeMeHHbIe

MaTepHaJibl

[InaBneHrie ¥ KpUCTA/UTM3aLWs. Y [esibHast

TerioTa niasieHus. Cyonumanys

3.3.5

3.3.6

YpaBHeHMe TeIIOBOro OanaHca

TexHUueckre yCTpDOMCTBA: THUIPOMETP U
IICUXPOMETP, Ka/l0puMeTp, TeXHOJIOTHUU
TMI0JIyUYeHUs1 COBpEMEHHbBIX MaTepuaoB, B TOM

UKcC/ie HaHOMAaTeprajioB, U HAHOTeXHOJIOTHUH

3.3.7

4.1.1

[IpakTHueckue paboThI. N3mepenne

BJI&’)KHOCTH BO3yXad

SJIEKTPOAMHAMUKA
###Par###OJIEKTPOCTATUKA

OnekTpu3aLus Teql. DeKTpUUecKuy 3apsf. [sa

BHU/Ia 5/IEKTPUUECKUX 3apsi/iOB

4.1.2

HPOBOAHHKH, AUISJIEKTPHUKHU n

TIOJTyTIPOBO/JHUKH

4.1.3

3aKOH COXpaHeHUs 3/IeKTPUUeCKOro 3apsizia

4.1.4

Bsaumogerncrsue 3apsoB. 3akoH Kynona

4.1.5

4.1.6

OnekTpuyeckoe roJe. HarnpspkéHHOCTD
3JIKTPHUUECKOT 0 T10JIAL. [TpuHUMn
cynepriosutyu.  JIuHUM ~ HaNpsHKEHHOCTU

3JIEKTPHUYECKOI'O I10JId

Pabora cun 3JIEKTPOCTATHYECKOI'O  IIO0JIA.

[ToreHnman. Pa3HOCTh NTOTEHLIUA/IOB

4.1.7

HPOBO,E[HI/IKI/I N OWU3JIEKTPUKKU B IMMOCTOAHHOM




4.2

3JIEKTPUYECKOM r1oJse. ,[[I/IBIIEKTPI/I‘-IECKEIH

MPOHULIAEMOCTD
OJIeKTPOEMKOCTb. Konpencarop.
4.1.8 OJIEKTPOEMKOCTh ~ TJIOCKOTO  KOHZEHcaTopa.
OHeprus 3apspKeHHOT'0 KOHZleHcaTopa
TexHWUecKre  yCTPOWCTBA:  3JIEKTPOCKOII,
419 37IeKTPOMeTp, 3JIeKTpPOCTaTHUecKasl 3alljuTa,
o 3a3eMsieHMe 3J/IeKTPOTIPUOOPOB, KOH/IEHCATOp,
KCEepOKC, CTPYMHBIN TIPUHTED
4110 ITpakTrueckue paboThL. W3mepenue

E)JIEKTpOéMKOCTI/I KOHZEeHCATOpa

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

PA3JIMYHBIX CPEOAX

YcnoBus CyLL|eCTBOBaHUS TOCTOSIHHOTO

4.2.1 3/IeKTprUecKoro toka. Mcrounuku toka. Cuna
TOKa. [ToCTOSIHHBIN TOK
4.2.2 Hanpsikenuve. 3akoH Oma fij1s1 yuacTKa Liernu
423 OneKTpUYeckoe COMNPOTHB/IEHHEe. Y e/lbHOoe
o COIPOTHBJIEHHE BellleCTBa
404 [TocnepoBarensHoOe, rapasiiesibHoe,
o CMelllaHHOe COoe/IMHeHre TIPOBO/IHUKOB
Pabora 31eKkTpuyeckoro Toka. 3akoH [[Koyss
4.2.5
— Jlenua
4.2.6 MOILIHOCTB 3/1eKTPUYEeCKOro ToKa
3MeKTpo/BWXKylljass cuna (ganee — I/C) u
427 BHYTPEHHee COIPOTHB/IEHWEe MCTOYHHKA TOKa.
o 3akoH Oma a8 TOJHOW  (3aMKHYTOM)
37IeKTPUYeCKOoU Lieru. KopoTKoe 3aMbIKaHye
O/eKTpOHHAas NIPOBOAUMOCTh TBEPbIX
428 MeTa/l/IoB.  3aBUCMMOCTb  COTIPOTHBJIEHUS
o MeTaJl/IOB oT TeMIlepaTryphl.
CBepx1poBoJ1MOCTb
429 OneKkTpuueckKui TOK B Bakyyme. CBoOKCTBa

3J1IEKTPOHHBIX [TyYKOB




4.2.10

[MonyripoBogHMKH. COOCTBEHHAasi U TIpUMeCHast
TIPOBOZIMMOCTh  TIOJTYTIPOBOJHUKOB. CBolCTBa

p-n niepexoja. [ToyrpoBoAHUKOBBIE TIPUOOPLI

4.2.11

ONeKTpUYecKuid  TOK B 3/€KTPOJIMUTaXx.

DIeKTpOUTHYeCKasT J¥ICCOLIAALISI.

OJIeKTPOJIU3

4.2.12

4.2.13

4.2.14

OneKTpuuecKui TOK B rasax.

CaMOCTOATe/IbHBIM U HeCcaMOCTOATe/IbLHbIN
pa3psifi. Pa3iduHble TUIBI CAaMOCTOSIT@NTbHOTO

pa3pszga. Mosiaus. [1nasma

TexHuueckre yCTPOWMCTBa: amIiepmerp,

BOJbTMETP, peocTaT, WCTOYHUKM  TOKa,

3/1IeKTpOHarpeBaTe/ibHbIe TIprUOOpHI,
3/IEKTPOOCBETUTE/IbHBbIE TIPUOOPHI, TEPMOMETP

COTPOTHBJIEHUS, BaKyyMHbIN

AUOL,
TE€PMHUCTOPbI U (hoTope3ncTopsl,

TO/TYTIPOBO/JHUKOBBIN JUO/, Ta/lbBaHUKA

[TpakThyeckue paboThI. N3yueHue
CMeILIaHHOI'0 COeJJMHEeHUs Pe3UCTOPOB.

Nsmepenne O/IC HMCTOYHHMKA TOKa W €ro
BHYTPEHHET0 COMpOTHB/eHUsA. HabimogeHne

3JIeKTPOH3a

11 KITACC
Koz KoparposepsieMoro sneMeHTa ITpoBepsieMbIe 3/1eMEHTHI CO/lePKaHUs
paspena
4 SJIEKTPOANHAMUKA
###HPar#t#MATHUTHOE I1OJIE. SJIEKTPOMATHUTHAA MHAYKINA
[TocTossHHBIe MarHUTHL. B3aumopencTBue
431 TOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe Tiojie. BeKTOp MarHMTHOM
vHAyKivu.  [lpuHmmn  cyneprniosuium.
432 Jlunmn marHuTHOM wuHAYKUMU. KapTtunHa
JUHUWA ~ MarHUTHOW  MHAYKIUMU  TOJIs




INOCTOAHHBIX MdI'HUTOB

MarHuTHOe Ti0/ie TIPOBOJHUKA C TOKOM.
KapTvHa nuHMM 0O/ AJIMHHOTO TPSIMOTO

MMPpOBOAHHWKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJHUKA, KAaTYIKA 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/ieHUe.
[B>KeHWe  3apsKeHHOW — uyacTWLbl B
4.3.5 OHOPOJHOM MAarHMTHOM Tiofe. Pa6ora
cusbl JIopeHiia
4.3.6 SIBneHve 3/1eKTPOMAarHUTHOM MHAYKLIAN
4.3.7 [ToToK BeKTOpa MarHUTHOM UHAYKLIUN
3/C vHAYKUMU. 3aKOH 3JIeKTPOMAarHUTHOM
4.3.8 uHAyKLua dapazes
BuxpeBoe snektpuueckoe rmosie. I/IC
WHJYKLIMA B TIPOBOJHUKE, [BIKYIEMCS
439 TIOCTYIaTe/IbHO B OJHOPOJHOM MAarHUTHOM
rose
4.3.10 [IpaBuso JleHua
NHAYyKTUBHOCTB. fIB/eHVMe CaMOMH[YKLIUU.
4.3.11
O/ C camovHAyKLMH
OHeprusi MarHUTHOTO TIOJiI KaTyLIKU C
4.3.12
TOKOM
4.3.13 OJIeKTPOMAarHUuTHOe 110Jj1e
TexHuyeckre  yCTPOMCTBA:  TOCTOSIHHBIE
MarHuThl, 3/1eKTPOMarHuThl,
4.3.14
3/1eKTPOZBUTaTe/b, YCKOpUTEN
3/IeMeHTapHbIX YaCTHL], UHAYKL[MOHHAs IeUb
[TpakTHueckue paboThL. N3yyenue
4315 MarHUTHOTO TIOMS1 KaTyIIKA C TOKOM.

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

MarHWTa Ha PaMKy C TOKOM. ViccieoBaHue




SIBJIEHUSA BHEKTPOMaFHI/ITHOﬁ WHAYKIUN

KOJIEBAHNMA N BOJIHBI

5.1

###HPartHMEX AHNYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.1.1

5.1.2

KonebartenbHas  cuctema.  CBoOojHbIE
KonebaHus. ['apMoHWYecKHe KosieOaHUsI.
[lepyio;, wacToTa, aMIuIMTyAa u (asa

KoJiebaHuii

[Tpy>xuHHbIM MadgTHUK. MaTemaThueckuy

MassTHHUK

5.1.3

5.1.4

5.1.5

YpaBHeHHe TapMOHMUYECKUX KOyieOaHUH.
KunemaTtnyeckoe u JIMHaMuyecKoe
oTvcaHHe KoyiebaTelbHOTO [IBH)KEHUS

[TpeBparenue SHepruu npu
rapMOHUYECKUX KosieOaHUsIX. Casizb
aMIUIATY/bI Kosie0aHUH HCXOJIHOM
Be/IMUMHBI C aMIUTUTYyAaMu KosiebaHuil eé

CKOPOCTH U YCKOpEeHUs

KosnebatenbHeili  KoHTYp.  CBoOOzHBIE
5/1eKTPOMArHUTHbIE KosebaHust B
u/lealbHOM  KosiebaTe/lbHOM — KOHTYpe.
AHanmorusi MeXxIy MeXaHHUeCKUMH U
3/IeKTPOMarHUTHBIMU KOJie6aHUsIMHU.

®opmyna TomcoHna

5.1.6

5.1.7

5.1.8

3aKOH COXpaHeHUsl SHepPruv B W/jjealbHOM

KosebaTeTbHOM KOHTYpe

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

KoJieOaHU.

[TepemenHbiii  TOK.  CHHycOuAa/IbHbBIN

TepeMeHHbIHN TOK.

5.1.9

MouHocTb IIepeMeHHOr 0 TOKa.
AMIUIMTYHOe U [IeMCTBYIOLLlee 3HauyeHue

CHJ/IBI TOKA W HAIIpsDKeHUsA




5.1.10

5.1.11

5.1.12

TpaHcdopmarop. IIpousBofcTBO, Nepesaua
U 1moTpebsieHHe 3/1eKTPUYECKON SHEepruu.
OKO0JIOTMYeCKre PUCKU TPU TPOU3BOJCTBE
3/IeKTPUYeCKOU SHEepruu. KynbTypa
VICTI0/1b30BaHUS 3J1eKTPO3HEepPrun B

MOBCEeJHEBHOM >KM3HU

TexHuueckrde YCTpOMCTBa: celicMorpad,
3/IeKTPUUECKUIM 3BOHOK, JIMHUU

3/IeKTporepeau

[Mpaktuueckue paboTel. VccienoBaHue
3aBUCUMOCTH TIepHOJia Masibix KoyieOaHui
rpy3a Ha HUTH OT JJIMHbI HUTU U MacChl
rpy3a. VcciefoBaHue mepeMeHHOTO TOKa B
LeNyd U3 TOC/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.  Ckopocth
pacripocTpaHeHusi W JIMHA  BOJIHBL.

[TorepeuHsble U MPOJOJIbHBIE BOTHbI

5.2.2

5.2.3

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

Bricora ToHa. Tem0Op 3ByKa

5.2.4

5.2.5

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

BHGKTPOMHFHHTHOﬁ BOJ/IHE B BdKyyMe

CBoricTBa  5/IEKTPOMarHUTHBIX ~ BOJIH:
OTpa)KeHHe, TpeJloM/IeHHe, TOoJsipyU3aLys,
mvdpakuusi, uHTepgepeHius. CKOPOCTb

3JIEKTPOMAIrHUTHBIX BOJIH

5.2.6

IITkamna 3/1IeKTPOMAarHUTHBIX BOJIH.
[IpyMeHeHre 3/1eKTPOMarHWTHBIX BOJIH B

TeXHUKE U OBITY




5.2.7

[IpUHLMIMBI  PaJUOCBSA3U W TesleBUEeHUSI.
Pasvonokanusi. D/IeKTPOMarHUTHOE

3arpsi3HeHHe OKPY»Karolleil cpe/ibl

5.2.8

TexHUuecKre YCTPONCTBAa: MY3bIKa/lbHbIE
WHCTPYMEHTHI, yJIbTPa3BYKOBast
[IMarTHOCTMKAa B TeXHUKe U MeJULiHe,
pazap, PaIMOTIPUEMHUK, TeeBr30p,

aHTeHHa, TenedoH, CBU-neub

5.3

#H#HPar##HOITTUKA

5.3.1

5.3.2

[IpssMonuHeliHOe paclpocTpaHeHWe CBeTa
B OIHOPOZAHOM cpege. JIyu cBeTa

OtpaxkeHne 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
ONTHUEeCKass  CWhda  TOHKOM  JIMH3BL
[MTocTpoeHue K300pa>keHUI B COOMparOIIUX
U pacceuBarolx JuH3ax. Dopmyia
TOHKOM JIMH3BI. YBe/lHueHHe, [aBaeMoe

JIUH30U

5.3.7

Hpe,qenbl NMPpUMEHHUMOCTHU FeOMeTpHI-IeCKOﬁ

OIITUKN

5.3.8

Wntepdepeniusi  cBeta.  KorepeHTHble
HWCTOYHUKHU. Ycnosus HabmoeHust
MaKCUMYyMOB u MUHUMYMOB B
VMHTep(epeHL|MOHHOM KapThHe OT [IBYyX

CI/IHCbaBHLIX KOrepeHTHBIX HCTOYHHUKOB




HOudpakuys CBeTa. OudpakiioHHas

periéTka. YcsioBue HaOJIIOZEHUsT TIaBHBIX

5.3.9 MaKCUMYMOB npu rnazieHuu
MOHOXPOMaTHUYeCKOI 0 cBeTa Ha
IU(PPaKIMOHHYIO PeIIETKY
5.3.10 ITonspu3saiust ceeTa
TexHuUuecKde YCTPOMCTBA: OUKM, JYyIIa,
doToanmapar, TMpPOEKIMOHHBIA arrapar,
5.3.11 MUKPOCKOTI, Te1eCKOII, BOJIOKOHHAsI
ONTHKa, MvdpakiMoHHast peléTKa,
TOJISIPOM/,
ITpakTueckue paboThL W3mepenue
£ 312 roKasaTesisi TpenomsieHusi. MccienoBaHue

CBOMCTB  H300pakeHMH B  JIMH3aX.

HabsroeHue aucriepcuu cBeta

BJIEMEHTHI CIIEITUATIBHOM TEOPVKY OTHOCUTEJIBHOCTH

6.1

['panuilbl TPUMEHMMOCTU KJ/IaCCUYeCKOU
MeXaHHUKH. [TocTynatel TeOpUU
OTHOCUTE/IbHOCTHU: VHBapUaHTHOCTh
MOZYy/Nd CKOPOCTU CBeTa B BakKyyMe,

TIPUHLIUIT OTHOCUTETbHOCTH DHHIITeHHA

6.2

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amesleHMe BpeMeHH U COKpallleHue

JTUHBI

6.3

OHeprusi U UMITy/IbC CBOOOAHOM YaCTUL[bI

6.4

CBs3b MacChl C SHeprueil U HMIYIbCOM
CBOOOJHOM  yacTULbl. OHepPrus TOKOs

CBOOO/THOI YaCTHI[BI

7.1

KBAHTOBAA ®N3NKA

###Par###OJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonbl. opmyna [l1aHKa CBSI3U 3Hepruun
¢boToHa C ero yacToTol. OHeprus u

UMITY/IbC (POTOHA

7.1.2

OTKpbITHE U HccnefoBaHUe (GoTo3ddexTa.




7.1.3

OMBITEI AlT. CroneToBa. 3aKOHEI
dotorddekra
YpaBHeHue DiiHiITelHA 1 poTo3ddekTa.

«Kpachnas rpanuia» doto3ddekra

7.1.4

Naenenue cBeta. OmnbiTel [1.H. JlebeneBa

7.1.5

XUMHUeCKoe /IeMCTBUe CBeTa

7.1.6

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

CBETOMO/

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mogens aToma TomcoHa. ONBITHI
Pe3epdopja no ucciejoBaHUIO CTPOEHUS

dTOMa. HJIaHeTapHaH MOJeJ/Ib aTOMa

[TocTynaTel bopa. N3nyuenue 51
riorjioieHre GOTOHOB MpH Mepexofie aTomMa
C OJHOTO YPOBHSI SHEPrUd Ha JApPYromu.
Bugbl cnektpoB. CrieKTp ypOBHEM SHepruuv
aToMa BOZI0poJa

BonHoBble cBolicTBa uactul. BosaHbl fe
bpoiins. Kopnycky/nisipHO-BOJIHOBOM
AyamusMm.  [udpakuys 5/1eKTPOHOB — Ha

KpHCTaiax

7.2.4

7.2.5

CrioHTaHHOe M BBIHY)XK/IEHHOE H3/Iy4eHHe.
Y CTpOICTBO M MPUHLMIT pabOTHI J1a3epa

TexHUUecKre YCTPOUCTBA: CIHEKTPa/bHBIU
aHaiv3 (CreKTPOCKOI), Jia3ep, KBaHTOBBIW

KOMIIbIOTEP

7.2.6

7.3.1

[lpakTueckne  pabotel.  Habmromenue

JIMHeNYaToro CrieKTpa

ATOMHOE AP0

METOABI Ha6J'II-OAEHI/IH U peructpaguun

3JIEMEHTAPHBIX YaCTHUL]

7.3.2

OTKpbITHE  PaZMO0aKTUBHOCTU.  OTMBITHI

Pesepdopzia 10 orpefesieHHI0  COCTaBa




pa/IM0aKTUBHOTO  u3nyuyeHus. CBolCTBa
anbda-, 6eta-, ramMmma-usnyuyeHusi. BiusiHue

PaArO0aKTHUBHOCTH Ha >KMBbI€ OPI'dHHU3MBbI

7.3.3

7.3.4

OTKpbITHE  TPOTOHAa W HEUTpOHa.
HyknoHnHasi mozens sigpa I'eiiseHOepra —
WBaneHko. 3apsig szapa. MaccoBoe uuCIIO
saapa. M3oTomnel

Anbda-pacnaz,. ONeKTPOHHBIN u
TTO3UTPOHHBIN Oeta-pacriaf,. "amMMma-
U3/TyueHue. 3aKoH PaIM0aKTUBHOTO

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

SAnepHbiii peakTop. TepMosiZiepHbIN CUHTE3.
[IpoGsieMbl ¥  TMEPCHEeKTUBLI  SiI€PHOU
SHEepPreTUKU.  ODKOJIOTMUeCKHe  acreKTbl

s/1epPHOM SHEepreTUKu

OneMeHTapHble  YaCTUILbI. OTKpBITHE
MO3UTPOHa. dyHJameHTaIbHbIe

B3aUMO/IeNCTBUS

TexHuyeckre  yCTpOWMCTBa:  J03UMeETD,
Kamepa BunbcoHa, sJepHBId  peakTop,

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

¢doTtorpadusam)

SJIEMEHTBI ACTPODPU3NKN

8.1

8.2

Bug 3Bé3gHoro Heba. Co3Be3gus, sipKue

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

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

COJ/THeUHOU CUCTEMBI




8.3

8.4

8.5

8.6

Connue, dotochepa u  armocdepa.

ConHeuyHast akTUBHOCTh
Wcrounuk sHepryuv CoJsiHLA U 3BE3]

3BE3/bl, KX OCHOBHbIE XapaKTePUCTHKU:
Macca, CBeTMMOCTb, pafilyC, TeMIlepaTypa,
ux B3aUMOCBSI3b. Huarpamma
«CTeKTPaIbHbIM ~ K/IacC —  CBETUMOCTb».
3B837bI  [VIABHOW  IOCJI[0BATeIbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» JJIsi

3Bé3,£[ I7IaBHOM nocieaoBaTe/IbHOCTHU

###Par###BHyTpeHHee  CTpoeHue  3BE3[.
CoBpemeHHbIe Trpe/iCTaB/IeHUs 0
NPOMCXOXKAeHn U 3Bosouuu CorHia U

3BE3]1. JTarlbl JKU3HU 3BE3]]

8.7

Mneuneli [lyte — Hama ['anaktuka.
CniipanbHas CTPYKTypa ["anakTuky,
pacripefiejieHde 3BE37l, rasa U IbUIM.
ITonoxenme w gaBwkeHue CoJsiHIIA B
lanaktuke. Ilnockas u  cdepuueckas

MmoaCHUCTeMBI I'anakTukmn

8.8

8.9

8.10

Tunbl  ranakTUkK. Paguoranaktuku U

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

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

BceneHHoii». PenmMKTOBOE H3/TyueHue
MaciutabHasi ~ CTpyKTypa  BcesieHHOM.

Meraranaktvika. HepeméHnbie mpobieMsr

aCTPOHOMMUU




CUCTEMA OLHEHKHA JOCTUXEHHUA OBYYAIOIIUMHUCA
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 IHCBMOM 00 OCOOCHHOCTSAX MpPEMoJaBaHus  y4eOHOTro
npeamera «dusuka» https://edsoo.ru/mr-fizika/
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