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MNOACHUTEJIbBHASA 3AIIUCKA
Pabouas mporpamma yde6HOro Kypca gusuku s 10 knacca coctaBieHa Ha ocHOBe [IpuMepHON mporpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHus 10 (pU3HKE U
aBTOpCcKoil mporpammbl kypca I.A.Makuwieea (6azoevtii yposens) nns ydammxcs 10 kmacca obOmieoOpazoBaTenbHbIX KO (COOPHHK Tporpamm s
obmeoOpazoBarenbHbIX yupexaenui. @usuka. 10-11 k. / H. H. Tynskubaesa, A. D. [lymkape. — M.: [IpocBemenue, 2014.). @enepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny;

o rmpuka3za Munnpocsemeaus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxknenun [lopsiaka opraHu3alMd U OCYHIECTBICHHS 00pa30BaTEIbHOM
JESTEIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTEeIbHBIM IIpOrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HAa4yajbHOTO OOIIEro, OCHOBHOTIO OOIIEro U
CpeaHero o0mero oopazoBaHus;

e mpukaza Munnpocseuienuss Poccun ot 23.11.2022 Ne 1014 «O06 ytBepxkaenuu enepanbHOl 00pa3oBaTENbHON MPOrpaMMbl CpPeIHEro OOIIEro
obpazoBanus» (nanee — @OII COO);

e mpukaza MunoOpHaykun Poccum ot 17.05.2012 Ne 413 «O6 yrBepkaeHuu (eaepaabHOro TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa
cpenHero obmiero oopazosanusy» (nanee — ®I'OC COO);

e TpeOOBaHUU K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MpOrpamMmbl (CpeaHero) odmero oopasoBanus ['ocy1apcTBEHHOTO OIOKETHOTO
00111e00pa30BaTEIHHOTO YUPEKIECHUS KOl — UHTePHAT «OIUMIUNCKUN PE3EPB»

[Tporpamma no ¢usuke 6a30BOrO YpoBHS Ha YPOBHE CpeIHETO 001Iero oopa3oBanus pa3padoTaHa Ha OCHOBE TOJIOKEHUN U TpeOOBaHUH K pe3ylbTaTam
OCBOEHUSI OCHOBHOM 00pa3oBaTenbHOM mporpaMmel, mpeacraBieHHbix B @I'OC COO, a taxxke ¢ yu€toMm ¢eaepaibHON pabodeil mporpaMMbl BOCIUTAHUS U
KOHLENIMK IMpernojaBaHusl yueOHoro mnpenMera «Pusnka» B o00pa3zoBaTelbHbIX opraHuzanusx Poccuiickoit ®denepanuu, peanus3yroluX OCHOBHBIE
o0Opa3oBaTeNnbHbIE IPOTPAMMBEI.

Conepxkanue mporpaMMbl N0 (PU3KMKE HAMpPaBICHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOydarommuxcs 10—11 kmaccoB mpu
o0y4yeHMH UX (u3MKe Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-AEATENBHOCTHOro mojaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusiM OI'OC
COO Kk mnmaHupyeMbIM JUYHOCTHBIM, NPEIMETHBIM W METalpeIMETHBIM pe3yJbTaTaM OOY4YeHHs, a TaKK€ YUYUTBHIBAET HEOOXOIMMOCTb peanu3aliu
MEXIMPEIMETHBIX CBsi3el (DU3MKU C €CTECTBEHHO-HAyYHBIMU Y4€OHBIMU MpeAMeTaMu. B Hell ompenenstoTcsi OCHOBHBIC LN M3yueHUs (GU3MKU HA YPOBHE
cpenHero obimiero 00pa3oBaHus, INIAHUPYEMbIE PE3YJIbTAaThl OCBOECHUS Kypca (DU3UKHU: JIUYHOCTHBIE, METapeIMETHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3mke BKIIOYAET:

e IIJIaHUpPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKHN Ha 0a30BOM YpOBHE, B TOM UHKCJIE NMPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUs;

e cojaepxaHue ydyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHs.

du3nka KaKk Hayka O HambOojee OOIMX 3aKOHAX MPUPOABI, BHICTyMas B KayecTBe Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIAI B
cucTeMy 3HaHHi 00 okpyxatouieM mupe. lIkonbHbIN Kypc QU3HKH — CHCTEMOOOPA3yIOMIUi JIJIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEJAMETOB, MOCKOJIBKY
(du3nyecKre 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XUMHUEH, Ononoruel, husmueckoit reorpadueii u actponomueii. Mcmons3oBanue u
aKTUBHOE NMpPUMEHEHHE (PU3NYECKUX 3HAHUI OMpeiessieT XapaKTep U pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTUH B cepe IHepreTHKH, TPAHCIOPTAa, OCBOEHUS
KOCMOCa, TIOJTyYeHHUsI HOBBIX MAaTepUaIOB C 3a/IaHHBIMU CBOMCTBAMU U Apyrux. M3ydeHune Gu3MKU BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa 00yJaromuxcs, B GopMUPOBaHNE YMEHUN IPUMEHATh HAyYHBI METO]I TO3HAHMSI IPU BBIMOJIHEHUH UMHU Y4E€OHBIX HCCIIEI0BaHUN.

B ocHOBy kypca Qu3uku ans ypoBHS CpeIHEro OOIIero oOpa3oBaHMs TMOJOXKEH Psj UACH, KOTOpbIe MOKHO pacCMaTpUBaTh KaK MPHHIIMIIBI €ro
MTOCTPOCHHUS.



Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COJCPKHUT MaTepHall U3 BCEX pa3ieiioB (M3HKH, BKIIOYACT
KaK BOIPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (DPU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HeH Marepuan Kypca (U3MKM 0ObeAMHEH BOKpYr (u3uueckux Teopuil. Benymmm B Kypce sBisiercs
(bopMHpOBaHKE IPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I10JIE.

Hoes cymanumapuzayuu. EE peannsamusi mpeanojaraeT MCHOJIb30BaHME T'yMaHMTapHOIO IOTEHHIHana (PU3NYECKOM HAayKH, OCMBICICHHE CBS3U
pa3BUTHs (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc (Gpu3nku npeanosiaraeT 3HakOMCTBO € HIMPOKMM KPYTOM TEXHUYECKUX M TEXHOJIOIMUYECKHX MPHIIOKEHUH
U3Y4YECHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEPXKaHMS, MOCBALIEHHBIX 3KOJIOTMYECKMM IpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIEHUS NpoOJIeM pallOHAIbHOIO IMPUPOAONOIB30BAHUS U HKOJIOTMYECKOU
0€30MacHOCTH.

CrepxKHEBBIMH 3JIEMEHTaMM Kypca (PU3MKH Ha YPOBHE CPEHEro o0uiero oopa3oBaHus ABISAIOTCS Gu3ndeckue Teopun (GopMUpOBaHUE MPEACTaBICHUI
O CTPYKType MOCTPOEHUs (PU3MUECKOW TeopuHu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M NPHHLUIIOB B COBPEMEHHBIX HPEJCTABICHUAX O MPUPOJE, TpaHULax
[IPUMEHUMOCTH TEOPUMA, JJIsl OTIMCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U IPOLIECCOB).

CuHcTeMHO-eSTeIbHOCTHBIN TMOAXO0A B Kypce (U3MKM peaqu3yeTcsl HMPEekIe BCEro 3a CYET OpraHM3alld AKCIEPUMEHTAIbHOW JeATeIbHOCTH
obyuaromuxcs. /s 6a30Boro ypoBHs Kypca (PM3MKH — 3TO HCIIOJIb30BAaHHE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1aOOPATOPHBIX
pa0boT, KOTOpble B MporpamMme Mo (usuke oObEAWHEHBI B OOLIMM CHHCOK YYEHHYECKMX IpaKTHUECKUX paboT. BblieneHue B yKa3aHHOM IepedHe
71a00paTOpHBIX pabOT, MPOBOJMMBIX I KOHTPOJIS M OLEHKH, OCYIIECTBISETCS yYaCTHMKaMHU OOpa30BaTEIbHOrO Ipoliecca MCXOAsS M3 OCOOEHHOCTEH
IUTAaHUPOBAHUS M OCHalleHus kabunera ¢usuku. IIpum sToM obecrieunBaeTcsi OBIaJeHHE OOYYAIOIIMMHUCA YMEHHSIMH MPOBOJUTH KOCBEHHBIE M3MEpPEHUS,
HCCIIEIOBaHMS 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH U TTOCTAHOBKY ONBITOB MO MPOBEPKE MPEUIOKEHHBIX THITOTES.

bonbiioe BHMMaHUE yaenseTcs pEICHAI0 PAaCYETHBIX M KaYECTBEHHBIX 3a1a4. [Ipu aToM 1is pacu€THBIX 3aa4 IPUOPUTETOM SIBIIIOTCA 334U C SIBHO
3aJlaHHOM (PU3MUECKON MOJIENbI0, TO3BOJISIONINE IPUMEHATh U3yUYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3fielia Kypca, TaKk U HHTETpupys 3HaHUS
U3 pa3HbIX pasneinoB. s KadecTBEHHBIX 3a/lad MPHOPUTETOM SBIISIIOTCS 33JaHUsS Ha OOBSICHEHHE NMpPOTEKaHUs (U3NYECKUX SBJIEHUH M IPOLIECCOB B
OKpY>KaroIel >Ku3HHU, TpeOyrolue BI0opa (GU3NIECKON MOAETH I CUTYallMH IPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmMu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY oOecrieueH!Io yueOHOro npouecca 6a30Bblii ypoBeHb Kypca (U3UKU Ha
YpOBHE CpeIHEro o0IIero oOpa3oBaHMs JTOJKEH H3y4daThCsl B YCIOBHSX NPEAMETHOTO KaOMHeTa (DU3MKM WIM B YCIOBUSAX MHTETPHUPOBAHHOIO KaOMHETa
MIPEeIMETOB €CTECTBEHHO-HAYYHOIO IIMKJa. B kaOuHeTe QU3MKHU TOMKHO OBITH HE0OXoIuMoe J1JabopaTopHOoe 000py/IOBaHUE JIsl BBHIIOJHEHHUS YKa3aHHBIX B
nporpamMme 1o (pu3MKe yYeHMYECKHX MPaKTUYECKUX paboT U IEMOHCTPALlMOHHOE 000py/JOBaHUE.

JleMOoHCTpallnOHHOEe 000pyI0BaHHE (OPMHUPYETCSI B COOTBETCTBUU C MPUHIMIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M OOECIeYMBaeT MOCTaHOBKY
NEPEUYUCICHHBIX B MporpaMMe IO (PU3MKE KIIOUEBBIX JEMOHCTpALUi s MCCIEIOBAHUSA H3YyYaeMbIX SIBICHHMM M IPOLECCOB, SMIUPUYECKHX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.



JlaGopaTtopHoe 000pyIOBaHUE AJIsi YIEHUUECKUX MPAKTUYECKUX paboT GopMUpYETCsS B BUIE TEMATUYECKUX KOMIUIEKTOB M 0OECIIEYMBAETCS B pacuéTe
OJHOTO KOMIUIEKTAa Ha JABYX oOOydarommuxcs. TeMaTHdeckne KOMIUIEKTHI J1aOOpaTOpHOro 00OpyIOBaHUS JOJHKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUH AHAIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUI€ HU(PPOBBIX JJA0OPATOPUH.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUY SIBJISIOTCA:

(dhopMHpOBaHHE HMHTEpPeca M CTPEMJICHUS OOYYAMOIIMXCS K HAYYHOMY H3YYCHHIO HPHPOJIbI, PAa3BUTHE HMX HHTE/UICKTYAIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH;

pa3BHUTHE MPEJICTABICHUNA O HAYYHOM METOJIE IMO3HAHUS U (POPMUPOBAHUE UCCIICAOBATEIBCKOTO OTHOMICHUS K OKPY)KAFOIIUM SIBIICHUSM;
(dhopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK PE3y/IbTaTa U3YUCHHSI OCHOB CTPOCHUS MaTepUU U QYHIAMEHTAILHBIX 3aKOHOB (PU3UKH,
(hopMHUpOBaHHE YMEHHI OOBSCHATH SBICHUS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUHN M HAyYHBIX JIOKA3aTEIbCTB;

(dhopMUpOBaHHE TIPEIICTABICHHUIA O POJIA (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHH.

JloCTIKeHHe 3TUX IIeJie o0ecreynBaeTCcsl PelIeHHeM CIEeIYIOIUX 3ajad B Tpolecce W3ydeHHs Kypca (U3MKH Ha YPOBHE CpPEIHEro OOIIero
o0pa3zoBaHMS:

MPUOOPETEHUE CHUCTEMBbI 3HAHWN 00 O0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TECOPHUSIX, BKIOYAsS MEXaHUKY, MOJICKYJSIPHYIO (QH3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

dhopMupOBaHHE YMEHUU MPUMEHATh TEOPETHUYECKUE 3HAHUS JJISI OOBSCHEHUS (PU3NYECKHUX SIBIICHUU B MPUPOJE U I MPUHATUS MPAKTUUYECKUX
PELIEHNH B IIOBCEIHEBHOW KU3HU;

OCBOEHHUE CTMOCOO0B PEIIEHUs] PA3NUYHBIX 3a7au C SIBHO 33/IaHHOM (U3MYECKON MOJETBIO, 33a7a4, MOIPa3yMEBAIOIINX CAMOCTOSATEIHHOE CO3aHNe
(bu3nueckoil Mojienu, aIeKBaTHON yCIOBHSIM 3a/1a4H;

MOHUMaHUe (PU3UYECKHX OCHOB U MPHUHIIMIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IMPOIECCOB, UX BIHMSHHS HAa OKPY>KAIOUIYIO
cpeny;

OBJIaJICHHE METOJIaMU CaMOCTOSATEIHHOTO TUIAHUPOBAHMS U TPOBEACHUs (DU3MUECKUX SKCIEPUMEHTOB, aHAllM3a U WHTEpIpeTaruy WHGOpMaluy,
ONpeAeIeHUsI TOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTAaTa;

CO3JIaHUE YCIIOBUM JJISI pa3BUTHUSL YMEHHUM IPOEKTHO-UCCIIEI0BATEIBCKON, TBOPYECKOU NEATEIBHOCTH.

Ha u3yuenue ¢usuku (0a30BbIi ypoBeHb) Ha YpOBHE cpeiHero odiero oopasoanus orBoautcs 136 gacos: B 10 kinacce — 68 yacoB (2 yaca B HeJEINI0),
B 11 kmacce — 68 yacoB (2 yaca B HEZCIIO).

[Ipemyiaraemelii B nporpamme 1o ¢u3uke nepedeHb Ja0OopaTOPHBIX U MPAKTHUYECKUX paboT SIBIISETCS pPEKOMEHIOBAHHBIM, YUHMTENb JIENaeT BHIOOD
MIPOBE/ICHUS JTAOOPATOPHBIX PadOT U OMBITOB € YYETOM MHIUBHUIYATIbHBIX 0COOEHHOCTEH 00ydaroIXcs.

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUSA:
UTPOBBIE TEXHOJIOTUH, Oeces]a, KOHKYPChI, BAKTOPUHA. TUCITYT, KPYIJIBIH CTOI

COJAEP)KAHUE OBYYEHUA



10 KIIACC
Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA
®dusnka — Hayka o mpupoje. Hayunble MeToabl TMO3HAHUS OKPYXKAIOIIETo Mupa. Poib 3KcriepuMeHTa M TEOPUU B IPOLIECCe MO3HAHMS MPUPOJIBI.

DOKcriepuMeHT B ¢usuke. MopenupoBanue (HU3MYECKUX SBJICHUH M TporeccoB. Hayunblie rumortes3pl. dusmveckue 3aKOoHBI M TEOpHH. | paHUIIBI
MPUMEHUMOCTH (PU3UYECKHX 3aKOoHOB. [lpuHiun cootrBercTBus. Ponb u Mecto ¢u3mku B (HOPMUPOBAHMM COBPEMEHHOW HAy4YHOU KapTUHBI MHpA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaoroBbie U ITU(DPOBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYNKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aprkeHue. OTHOCHUTENBHOCTh MEXaHM4YecKOro ABmkeHus. Cucrema otcuéra. Tpaekropus. I[lepememienue, cCKOpocTh (CpemHsis
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHalbHOM TOYKM, MX MPOEKIMH Ha OCH CHCTeMbl KoopAuHat. CloXeHHe MepeMelIeHUN U CIOKEeHUe
ckopocteil. PaBHOMEepHOE 1 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE IBIKeHHE. | paduKi 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIePEeMEIICHHUS
MaTepuaIbHOU TOUKHM OT BpeMeHU. CBOOOHOE MajeHue. Y ckopeHue cBo0oiHoro najaeHus. Kpuonunelnoe aABmkeHue. /[BuxkeHne MmarepuaibHON TOUKU 110
OKPY>KHOCTH C TOCTOSHHOM MO MOJYNIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JHMHEHHas ckopocThb. Ilepuon u uvactora oOpamienus. LlenTpocTpemurensHoe
yckopeHue. TeXHUUecKHne yCTpOoUCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIMIOMETP, IBUKEHUE CHAPSIOB, LIETTHBIE U PEMEHHBIE IIEPENAYH.

Jemoncmpayuu Monienb cucTeMbl 0TCUETa, MIUTIOCTPaliis KUHEMAaTHYECKUX XapaKTepUCTHK aBMkeHus. Il peobpazoBanue ABMKEHUN C CTIONIb30BAaHUEM
MPOCTBIX MexaHU3MOB. IlafeHne Ten B Bo3AyXe M B pa3peXeHHOM IpocTpaHcTBe. HalnroneHue nBHKEHUs Tena, OPOLIEHHOTO MOJ YIJIOM K TOPU30HTY U
ropu3oHTaNbHO. M3Mepenne yckopeHus cBoOoHoro najieHus. HanpapieHne ckopocT Py IBMKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBMXKEHHUS C LIEIbIO ONpeesieHUuss MTHOBEHHON cKopocTH. McciieoBaHne COOTHOIICHUS MEXIY MyTSIMH, MPOHIeHHBIMU
TEJIOM 3a MOCJeN0BaTeIbHbIE pPaBHbIE NMPOMEXKYTKH BpPEMEHU IMpPH PAaBHOYCKOPEHHOM JIB)KEHHUH C HAdyalbHOM CKOpPOCTHIO, paBHOW Hymo. W3ydeHue
JIBMDKEHUS [IapUKa B BA3KOH XUAKOCTH. V3ydyeHue IBMKEeHUs Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEpImanbHbele CHCTEMBI OTCUETA.

Macca tena. Cwna. [lpunnun cyneprio3unmu cwi. Bropoit 3akon HeroToHa ans matepuanbHON TOYKU. TpeTuit 3akoH HbroTOHA i1 MaTepuambHBIX
TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunpl Tperus (mokosi, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe tperue. Cuiia TpeHUsI CKOJIBKEHUSI M cujia TpeHUs mokos. Koad ¢purment
TpeHus. Cuiia CONPOTUBIIEHUS NPU ABM)KEHUH TeEJIa B )KMJIKOCTH WJIU Ta3e.



[ToctynarensHoe U BpamareabHOE ABMKCHUE a0COTIOTHO TBEPIOTO Tela.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cuibl. Y ciioBHUs paBHOBECHUS TBEPIOIO TeEIA.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: TOAIINITHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxxeHue cHil.

3aBUCHMOCTB CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIBbEME U TTAJCHUH.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBust paBHOBecusi TBEpAOro Tena. Bunibl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KWHE U PE3MHOBOM 00pasiie, OT ux JnehopMaluu.

UccnepoBanue ycnoBuii paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonvl coxpanenusn ¢ Mmexanuke

Nmmnynbsc MaTepranbHON TOUKH (TeJa), CUCTEMbl MaTEPUATBHBIX TOUeK. IMMynbC CHIIBI M M3MEHEHHE UMITYJbCa Tejla. 3aKOH COXPAaHEHHUS HWMITYJIbCa.
PeakTuBHOE ABMXKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaabHOM TOUkH. Teopema 00 U3MEHEHUN KUHETUYECKOM HEPTUu.

[Torennmanwsuas sHeprus. [loTeHnnanpHas sHEpPrus yrnpyro aeGpopMupoBaHHON py)uHbI. [loTeHIIManpHas SHEPTHs Tejia BOJU3H MOBEPXHOCTH 3EMITH.

[ToTeHnuanbHble U HEMOTCHIMANBHBIE CUIBL. CBSI3b pa0OTHl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYeCKON JHEpruu CUCTEMbI Tel. 3aKOH
COXpaHEHUs MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHUYeCcKre yCTPONCTBA U TPAKTUUECKOE TPUMEHEHUE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, NBIKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexo mOTEHITMATBHOW SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul



N3yuenne abCONOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsA3U pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHWYECKOM HEPTUH TeJla Ha MIPUMEPE PACTSHKEHUSI PE3MHOBOTO JKI'yTa.

Paznen 3. MosiekyasipHasi pu3uKa 4 TEPMOAMHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TTOJIOKEHHS MOJICKYJISIPHO-KMHETHYECKON TEOpUH M MX ONbITHOE obocHOBaHMe. bpoyHoBckoe nemxenue. Auddysus. Xapakrep ABHKeHHUS
U B3aUMOJICHCTBUSI YaCTHI] BeulecTBa. MoOJe/Id CTPOCHUSI Ta30B, KUJIKOCTEH W TBEPABIX TEN M OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHX MOJEJEH.
Macca u pazmepsl mosekyn. KomnuectBo BeniectBa. [locrosunas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKON TEOpUM UJICAIbHOTO ra3a. AOCOJIIOTHAs TEMIIEpaTypa Kak Mepa cpeiHen
KMHETHYECKOM SHEPIUH TEIJIOBOTO JABMKEeHUs yacTull rasza. [llkama temmnepatyp KenpBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kaneitpona. 3akon
Hansrona. M3ompoliecchl B UAEaTLHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I 'paduyeckoe mpeacTaBlieHUE H30MPOIECCOB: M30TEpMa, M30X0pa,
nzobapa.

TexHUYecKue YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (hoTorpaduu MOJIEKyN OPraHUYECKUX COSTMHEHUH.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUSI.

Mogens onbita llTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mopaenb, HITIOCTPUPYIOLLAsk TPUPOLY IaBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HIUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS U1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEeHUN 00hEMa KOMHATHI, TABICHHS U TEMIIEPATyphl BO3/1yXa B HEWl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPAMU COCTOSTHUS pa3peKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamurku

Tepmonnnamuyeckasi cucrema. BHyTpeHHsS >HEprus TEpMOJAMHAMUYECKOM CHCTEMBI U crocoObl e€ m3MeHeHus. KonuuecTBo TemyioTsl U padora.
BuyTpeHHsis 3HEprus OJHOATOMHOTO HACAIBHOrO Ta3a. Bujabl Temionepenayu: TEIMIONPOBOJHOCTh, KOHBEKLHS, M3Ty4€HHUE. YJIeJbHas TEMIOEMKOCTh
BeniecTBa. KoanmuecTBo TEIIOTH pHU TEIUIONEPEaaye.

[Tonsitue 06 aguabaTHOM mporiecce. [lepBriii 3ak0oH TepMoarHaMUKH. [IpuMeHeHrne epBoro 3aKoHa TEPMOJIMHAMHMKHN K M3ompolieccam. [ 'paduyeckas
WHTEpIpeTarys padoThI rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJE.



TennoBbie MamuHbl. [IpUHIMITEL ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanus SHEPTUU B TEIUIOBBIX MammHax. Koadduiuent nonesHoro neicreus
teruioBoi MamuHbl. [{ukn KapHo u ero ko3¢ GUIMEeHT No1e3H0ro NeHCTBHA. DKOJIOTHYECKHE TPOOIEMbI TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHE: IBUTaTe)Ib BHYTPEHHETO CrOpaHusl, ObITOBON XOJIOAUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPrUH Tella IPU COBEPUICHUH padOoThI: BBUIET MPOOKH M3 OYTBUIKHM IOJ JEHCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue >pupa B
JATYHHOH TpyOKe MyTEéM TpeHUs (BUICOACMOHCTPALINSA).

V3MeHeHMe BHYTpEHHEH sHepruu (TeMIieparypsl) Tea Ipy Terionepesaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEJIsL.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoowvt

ITapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AOCOIIOTHAsI U OTHOCUTEIIbHAs BIQXKHOCTh Bo3ayXxa. HaceleHHslil nap. Y aenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammuueckue u amopdHbie Tea. AHU30TPONHS CBOMCTB KpUCTAIIOB. JKuakue kpuctaiuisl. CoBpeMeHHbIe MaTepuasl. [1naBnenue
U KpUCTAJIM3anus. Y esbHas TerioTa miasineHus. Cyonumarus.

VYpaBHeHHE TEIIOBOIO OanaHca.

TexHuuyeckue ycTpoicTBa U NPaKTHUECKOE MPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTUY MOJIyYE€HUsI COBPEMEHHBIX MaTepualloB,
B TOM YHCJIE HAHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX IAPOB.

Kunenve npy moHM>KEHHOM JIaBJICHUH.

CriocoObI U3MEPEHHS BIAKHOCTH.

HaGntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUcTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenre OTHOCUTENBHON BIIAJKHOCTH BO3yXa.

Paznen 4. DaekTpoamHaMuka
Tema 1. Inexmpocmamuka

DJieKTpu3anus Teja. DIEeKTpUdeckuil 3apsia. JIBa Buaa 3JMeKTpUUYECKUX 3apAnoB. [IpoBOAHUKH, TUANEKTPUKKA U MOJTYNPOBOJIHUKUA. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsia.



BsaumopeiictBue 3apsaoB. 3akoH Kynona. Todeunsblil asekTpuueckuil 3apsia. Diaekrpuueckoe nose. Hanpspk€HHOCTD aniekTprudeckoro nostst. [punnmn
CYNEPIO3UIMU DIEKTPUUECKUX moJiel. JIMHUM HanpsHKEHHOCTH DJEKTpUYecKoro moisi. Pabora cun anekrpocratmueckoro monst. Ilorenmman. Paznocts
NOTeHUHaI0B. IIpOBONHMKM W [MAINEKTPUKM B DJIEKTPOCTaTUYECKOM Moje. Jludimexkrpudeckas HTPOHULAEMOCTh OJIeKTpoéMKOCTb. KonzaeHcarop.
ONEeKTPOEMKOCTB INIOCKOr0 KOHJEHCATOPA. DHEPIUs 3apsHKEHHOTO0 KOHIEHCATOPA.

TexHuueckue ycTpoiicTBa M MPAaKTUYECKOE NMPUMEHEHHUE: AJIEKTPOCKOI, JIEKTPOMETP, dIEKTPOCTaTHUECKas 3allluTa, 3a3€MIIEHHE JIEKTPOIpUOOpOB,
KOHJIEHCATOP, KOIIMPOBAJIbHBIN anmapar, CTpyHHbIN IIPUHTED.

Jlemoncmpayuu

VY CTpONCTBO M IPUHLIKII AEUCTBHSA AIEKTpoMeETpa. B3auMmozaeicTBre HaIEeKTPU30BaHHBIX TEJl. DJIEKTPUUECKOE M10JI€ 3apsKEHHBIX Tell.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOCTATUUECKAs 3a1uTa. [Ju3JIEKTpUKH B 2JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH IJIOCKOTI0 KOH/IEHCATOpa OT IUIOIIAIU TUIAaCTUH, PACCTOSHUSA MEX1Yy HUMU U JUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOopa.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS dJIeKTpuueckoro Toka. Mcrounuku toka. Cuia Toka. [1ocTOSTHHBIN TOK.

Hanpspokenne. 3akon Oma U1t ydacTka LIETH.

DNEKTPUUECKOE CONTPOTUBIICHHE. Y IEIbHOE CONPOTHUBIIEHUE BenlecTBa. [locienoBarenbHoe, napamienbHOe, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCT AIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHME UCTOYHMKA TokKa. 3akoH OMma A MoJHOM (3aMKHYTOM) anekTpuueckoi nenu. Koportkoe
3aMbIKaHUE.

ONEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHSI METAJNIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTbD.

DNeKTpUYeCKHUil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHAs U TPUMECHAs TPOBOAMMOCTh OJTYIPOBOJHUKOB. CBoiicTBa p—n-niepexona. [lomynpoBoHUKOBbEIE TPHOOPHI.

DNEKTPUUECKN TOK B paCTBOpPAX M pacilaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLMALIMSL. DIEKTPOIIU3.

OnexTpuuecKkuid ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psaa. Monnus. [lnasma.

TexHuueckue ycTpoilcTBa M NPAKTHUECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, UCTOYHHKU TOKa, 3JIEKTPOHArpeBareibHbIE MPUOOPHL,
ANEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN THO0J1, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN AHO]], rajJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIPsDKEHUSA. 3aBUCUMOCTDH CONIPOTHUBIIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIAAN IONEPEUYHOrO0 CEUEHUS U
MaTteprana. CMEIIaHHOE COEAMHEHHE IPOBOAHMKOB. [IpsMoe m3mepeHune 3ieKTpoaBHKymen cuiibl. KOpoTkoe 3aMbIKaHME TajJbBaHUYECKOIO JJIEMEHTa U
OLICHKa BHYTPEHHETO CONPOTUBJICHMS. 3aBHCUMOCTb COIPOTUBIICHMS METaUIOB OT TeMmieparypsl. IIpoBogumocTs anekrposnmToB. MckpoBoin paspsan u
IIPOBOAUMOCTD Bo3ayxa. OJHOCTOPOHHSS IPOBOAUMOCTD TUO/A.



Yuenuueckuui sxcnepumenm, rabopamopmuie pabomul

M3yuenne cMEmaHHOTO COSAMHEHUS pE3UCTOPOB. VI3MepeHne 3JIeKTPOABIDKYIIEH CHIIBI HICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmonenune anekrponusa.

MesknpeamMeTHble CBSI3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce ocymecTBIsieTcs ¢ yu€ToM COAEpIKATENbHBIX MEXITPEIMETHBIX CBSA3EH C KypcaMu MaTeMaTuKH,
OMO0JIOTUH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Medicnpeomemmvle nonsamus, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO IMO3HAHMS: SBJICHHE, HAyYHBIH (DaKT, TUIOTE3a, (U3MUECKas BEINYMHA,
3aKOH, TEOpHs, HAOII0ICHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MO/ICIb, H3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHUH, uHeHas QyHkuus, napabomna, runepOomna, UX rpagKu ¥ CBOHCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOESKIIMH HA OCH KOOPJMHAT, CJI0KEHNE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBIWKEHHE B KHBOW mpupone, nupdysus, ocMoc, TEIIO0OMEH XUBBIX OPraHW3MOB (BHIBI TEIIONEPEIadd, TEIUIOBOE
paBHOBECHE), IEKTPUIECKUE SIBJICHUS B XKUBOI MIPUpPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHUE aTOMOB M MOJICKYJ, MOJb BEIIECTBA, MOJIIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPMABIX TeEI,
KHJIKOCTEH M ra30B, MIEKTPHUUYECKUE CBOMCTBA METAIIIOB, JIEKTPOIMTUYECKAs JUCCOLUAIINS, TaJlbBAaHHKA.

T'eoepaghus: BMaxxHOCTHh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHKe IBUKEHUH C UCIIOJIb30BAaHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHUKE, MOIIIUITHUKH, UCIIOJIb30BaHUE 3aKOHA COXPAaHEHUs
UMIIyJIbca B TEXHUKE (paKeTa, BOJOMET U JIpyTrHe), IBUTaTellb BHYTPEHHEr0 CropaHusi, mapoBasi TypOMHA, OBITOBOM XOJIOAMIBHUK, KOHIUIIMOHED, TEXHOJIOT U
MIOJTyYCHHsI COBPEMEHHBIX MaTEepPHajioB, B TOM UYHWCIIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOTUH, DJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPOIIPHOOPOB,
KCEPOKC, CTPYHHBIN MPUHTEP, DIIEKTPOHATPEBATEIBHBIE TPHOOPHI, SIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBaHUKA.

11 KJIACC

Pasznen 4. DiiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuUTHl. B3anmonelicTBHE MNOCTOSHHBIX MAarHuToB. MarnuTHoe mnose. Bektop marHuTHOM WMHAYKUUU. [IpuHIUN Cyneprno3uiuu
MArHUTHBIX oJied. JInHun MarHuTHOM MHAYKIMHU. KapThHa TMHUNA MAarHUTHOW MHIYKIIUK MOJISI TOCTOSHHBIX MarHUTOB.

MarsuTtHOe 1Mojie MPOBOJHHUKA ¢ TOKOM. KapTwHa JMHUN WHIYKIIMM MAarHUTHOTO TOJIS JJIMHHOTO TPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. Bzanmonelictere npoBOAHUKOB ¢ TOKOM.

Cuna Amniepa, €€ MOJyJIb U HaNpaBJICHUE.

Cuna Jlopenna, e€ Moyib ¥ HampaBlieHHue. [|BrKeHre 3apssKeHHON YacTHITBI B OJHOPOAHOM MarHUTHOM Toiie. PaGota cuier Jloperria.

SIBrieHME HNEKTPOMAarHUTHOM MHAYKIWU. [[OTOK BEKTOpa MarHMTHOW WHAYKIUMU. ODJIEKTPOABMIXKYIAS CUJIa MHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu dapanes.
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Buxpesoe anekTpuueckoe moje. DNeKTPOABIKYIIAs CHUIa UHAYKIUH B POBOJAHUKE, ABUKYILEMCS IMOCTYNAaTeIbHO B OAHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOUHIYKIIMH. DJIEKTPOABUKYILASL CHJIa CAMOMHYKIIUU.

DOHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE IoJIe.

TexHuueckue ycTpoucTBa M MPAKTUUYECKOE NMPUMEHEHHE: MOCTOSHHBIE MAarHUThI, 3JIEKTPOMArHUTHI, AJIEKTPOJIBUTATEIb, YCKOPUTEIN JIEMEHTAPHbIX
YaCTUL, UHAYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJISL.

B3aumopeiicTBrue JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SBneHue ANEKTPOMAarHUTHON MHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBrIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yueHne MarHuTHOTO NOJI KaTYIIKH C TOKOM.

WccnepoBanue necTBUS NOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue sSBIEHUS AIEKTPOMArHUTHON WHIYKITHH.

Pa3nea 5. KosieOanust 1 BOTHBI
Tema 1. Mexanuueckue u 31eKmpoMaAZHUMHbIE KOEOAHUS
KonebartenbHast cucrema. CBoOoaHbIE MexaHHueckue konebanus. ['apmonndeckue koneOanus. [lepuon, vacrora, ammautyna U Qasza KojeOaHUM.
[IpyxuHHBINA MasTHUK. MaTeMaTH4ecKuil MasTHUK. Y paBHEHHE rapMOHUYECKHUX KoseOanuil. [IpeBpaiieHre sHEpruy Mpu rapMOHUYECKUX KOJIeOaHUsX.
Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUsS B MJEaJbHOM KOJeOaTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHWYECKHUMU U
3JIEKTPOMArHUTHBIMH KostebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UCATHHOM KOJeOaTeIbHOM KOHTYpE.
IIpencraBnenue o 3aTyxaromux kojaeOaHusIX. BoiHy Xk 1eHHBIE MeXaHUUeckue Konebanus. PezoHanc. BbIHyX/IeHHBIE 2JIEKTPOMAarHUTHbIE KOJICOAHNU.
[Tepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U JECHUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA U
HaIpsHKEHUS.
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Tpancdopmarop. IIpousBoacTBo, mepenavya U MoTpeOICHUE HIEKTPUYECKONH SHEPTUU. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE DIIEKTPOIHEPTHUH.
KynbTypa ncnosb30BaHus 3JIEKTPO3HEPTUU B ITIOBCEIHEBHOM JKHU3HH.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, FTeHEpaTOp NEPEMEHHOT0 TOKa, JIMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeTbHON CHCTEMBI (MIPYKUHHBIA WM MaTEeMaTHUECKUI MasTHUK).

Habmotenue 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmuorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HAPSYKEHUS! OT BPEMEHM ) JJIs1 2JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH U KOHJEHCATOPA.

Monenb TUHUY 3IIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

HccnenoBanue 3aBUCUMMOCTH TIEPHOA MAIIBIX KOJIEOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MaccChl rpys3a.

HccnenoBanue nepeMeHHOr0 TOKa B IETH U3 MOCIIEA0BATEIBHO COETMHEHHBIX KOHIEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHnuecknue BOJHBI, yClIOBUs pacnpocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHeHMs] M JUIMHA BOJIHBL. llomepedHble M NMpOIOJIBHBIE BOJIHBI.
WNuTtepdepennus u nudpakuys MeXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBIL. Y CIOBHUS M3IIy4EHHS IEKTPOMAarHUTHBIX BOJIH. B3ammuHas opueHTanus BektopoB E, B, V B a1ekTpoMarHuTHON BOJIHE.
CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH: OTpa)keHUe, MpeJoMiIeHne, nospusanus, audpaxuus, nuareppeperiust. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.

[Ixana 35eKTpoOMarHuTHHIX BOJH. [IpuMeHeHe 3J1eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paInOCBA3U U TENEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnuyeckue ycTpoiicTBa U MPaKTUUECKOE MPUMEHEHNE: MY3bIKaJIIbHBIE HHCTPYMEHTHI, YIbTPa3BYKOBasi JUAarHOCTHKA B TEXHUKE U MEIMLIMHE, pajaap,
paguonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-nieun.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomneecs: Teno Kak HCTOYHHK 3BYKA.

Habmtoienue otpakeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHmu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.
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HaGmtoienue cBsi3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOWCTB 3JIGKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHE, OJIsIpu3anus, tudpakius, HHTephepeHIIHsL.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. [IpsMonuHeitHoe pacnpocTpaHeHue cBeTa B OAHOpOIHOM cpene. JIydu cBeTa. ToueuHblid HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKEHUH B IIIOCKOM 3epKaie.

[Tpenomienue cera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOMIOTHBIA MOKa3arenb npenomieHus. [lomHoe BHyTpeHHee oTpaxenue. llpenenbHbI yron
IIOJIHOTO BHYTPEHHET0 OTPAKEHHUSL.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparonue u pacceuBaroiue JUH3bl. ToHkas nuH3a. DOKycHOE paccTOsSHUE U ONTHUYECKas Cuiia TOHKOHM JnH3bl. I[locTpoeHue mzoOpaxeHuii B
COOMPAOIINX ¥ pAaCCEHBAIOIIMX JIMH3aX. DopMyria TOHKOH JMH3EI. Y BETUYCHUE, TaBaeMOe JIMH30H.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBas ontuka. Mutepdepenuns csera. KorepeHTHbIE MCTOUYHUKH. YCJIOBUS HAOMIOJACHUS MAaKCUMYMOB U MUHHUMYMOB B HHTEP(EPEHIIMOHHON
KapTUHE OT JBYX CHH(]a3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakmus cBera. [udpaknuonnas pemérka. YciaoBHe HAOIIOICHUS TJIaBHBIX MAaKCHMYMOB IIPH IaJeHUM MOHOXPOMATHYECKOTO CBETa Ha
TUQPAKIIUOHHYIO PEHIETKY.

[Honsipuszanus ceera.

TexHuyeckue yCTpoOHCTBa M MpaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToanmapar, MPOSKIMOHHBIN ammapaT, MUKPOCKOII, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, AUPPAKIUOHHAS PEIIETKA, TTOJSIPOU/I.

Jlemoncmpayuu

[IpsmMonuHeitHOE pacpocTpaHeHne, OTpaKeHHE U IpejoMieHre cBeTta. OnTruueckue mpruOopshI.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOAA.

HccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Moaenu MUKpPOCKOIIA, TEECKONa.

Habmonenue uatepdepeHIim cBera.

Habmtonenue nudpakiuu cera.

Hab6mronenue qucnepcun certa.

[TonydeHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Habmoienne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnovle pabomuol

N3mepenne nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
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Habumonenue aucnepcuu cBera.

Pazngen 6. OcHOBBI crienAJIbHOM TEOPUH OTHOCUTEIbHOCTH
['paHuLbl TPUMEHUMOCTH KJIACCUUECKON MexaHUKH. [locTynarhl cennalibHON TEOPUH OTHOCUTEIbHOCTH: MHBAPUAHTHOCTh MOJAYJISl CKOPOCTH CBETA B
BaKyyMe€, IPUHIMII OTHOCUTEILHOCTH DUHILTEIHA.
OTHOCUTENBHOCTDh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTUHBI.
DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl € HEPTrUEH U UMITYJIBCOM PEISITUBUCTCKOM YAaCTULIBI. DHEPTUsl IOKOSL.

Paszpen 7. KBanToBas puszuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. opmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpseiTue u uccnenoBanue ¢orordpdexra. Onpitel A. I'. CtonetoBa. 3akoHsl Gorodaddexrta. YpaBHenue DitHmreitHa ans Gotodrddexra. «KpacHas
rpanuna» Gotodddexra.

Hasnenue ceera. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa U MpakTUYeCcKoe MpUMeHeHue: (POTOINEMEHT, (OTOAATYHK, COTHEUHas OaTapesi, CBETOAHOI.

Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gpotosgpekra.

Cseroauos.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna no paccesnuto o -dactuil. [Inanerapuas monens aroma. [loctymarsr bopa. M3nydenue u moriormieHue
(hOTOHOB MpH TIEPEX0/Ie aTOMa C OJHOTO YPOBHS dHEPTUU Ha Apyroi. Bumsr criektpoB. CrieKTp ypoBHEH YHEPTHH aTOMa BOJOPO/Ia.

BosiHoBBIE cBoiicTBa yacTull. BonHel ge bpoiinsa. KopnyckynsspHO-BOJHOBOM 1yaau3M.

CIIOHTaHHOE M BBIHY)KJICHHOE U3TydeHHE.

TexHuyeckue yCcTpoiCTBa U MPAKTUIECKOE MTPUMEHEHNE: CIEKTPAbHBIN aHAIHU3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Peszepdopna.

Omnpenenenve AMHBI BOJHBI JIa3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3TyUYCHHUS.
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Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Hab6mronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe a0po

DOKCIIepUMEHTHI, JOKa3bIBAIOIIME CIIOXXHOCTh CTpOoeHUs sapa. OTKpbITHE paauoakTuBHOCTH. OnbiTel Pesepdopna mo ompenesneHuro cocTaBa
pannoakTuBHOTO M3ny4deHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3irydeHus. BiausiHue paguoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpbITHE IPOTOHA M HeWTpoHA. HykimonHas monens siapa I 'eitzenOepra—Banenko. 3apsn sapa. MaccoBoe unciio sapa. M3oTorsbl.

Anbda-pacniaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKkoH paJuoaKTUBHOTO paclaaa.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.

SAnepHsle peakuuu. JleieHre U CUHTES SIED.

SAnepuslii peaktop. Tepmosaepublii cunres. [Ipo0neMbl 1 epCHEeKTUBEI A1EPHON IHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI SAEPHON SHEPTreTHKU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap1 HAONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dynnameHTaIbHBIE B3anMoAeHcTBUS. EAMHCTBO (hu3nyeckoi KapTHHBI MHpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TO3UMETp, Kamepa BunbcoHa, siaepHblil peakTop, aToMHas bomoba.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH

Dtansl pa3BUTHSA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHHE aCTPOHOMMUH.

Bun 3Bé3mH0r0 HeOa. Co3Be3nus, IpKue 3BE3IBI, MNIAHETHI, IX BUAUMOE JBHKEHHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHas akTUBHOCTb. Mctounuk sHeprun ConHua U 3BE€3/. 3BE3/IbI, UX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CHeKTpaJbHbIN Kilacc —
CBETUMOCTBY. 3BE3]IbI TJIABHOM TOCIIEIOBATEIFHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3]1 TJIABHOM IMOCIIeI0BaTeIbHOCTH. BHyTpeHHEe cTpoeHne
3BE311. COBpEeMEHHBIE TIPEICTABIICHUS O TPOUCXOXKICHUH U BOoMK COJTHIIA U 3BE3/]. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [IyTe — Hama 'anaktuka. [lonoxenue u apmxenue Connna B ["anaktuke. Tunel ragaktuk. PaguoranakTuku M kBazapbl. YEpHbIE NBIPHI B
sipax rajJakTUK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopust boibioro B3peiBa. PenmnkToBoe n3nydeHue.

MacmrabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménusie npo0i1eMbl aCTpOHOMUH.
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Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHHUEM KOMITBIOTEPHBIX NPWIOKEHUH IS OINpENesIeHUs] TMOJIOKEHUSI HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3a1s1 CEBEPHOIO NOJyIIapys U IPKUE 3BE3/bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Poinb ¢pu3uku 1 acTpOHOMUH B SKOHOMUYECKOH, TEXHOJIOTHIECKOM, COLMAIIBHOM U 3 THYECKOH chepax AeqaTeNbHOCTH YeJI0BEKa, pOJib M MECTO (PU3UKU U
aCTPOHOMHHU B COBPEMEHHOM HAay4yHOW KapTHHE MHpa, Posib (PU3UUECKOM Teopuu B (HOPMHPOBAHUU IPEJCTABICHUNA O (PU3MUECKONW KapTHHE MHMpa, MECTO
¢bu3nuecKoil KapTUHBI MHUpa B OOLIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUI 0 IpUpOIE.

MexnpeamMeTHbie CBSI3H

N3zyuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 kimacce ocymecTBisieTcs ¢ y4€ToM COAepIKaTEIbHBIX MEXITPEIMETHBIX CBS3EH C KypcaMu MaTeMaThKH,
OMOJIOTUH, XUMHH, Teorpaduu ¥ TEXHOIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHbIE C M3YYEHUEM METOJIOB HAyYHOI'O IMO3HAHMUSA: SBJIEHME, HAy4HBIH (akT, runoresa, (pU3nMUeckas BeJIUYMHA,
3aKOH, TeOpHsl, HAOJI0AeHUE, SKCIIEPUMEHT, MOJCIIMPOBAHHE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbI YPaBHEHUH, TPUTOHOMETPHUECKUE (PYHKIIUHU: CHHYC, KOCUHYC, TAHTEHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIMU HAa OCH KOOPJMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHbIE AIEMEHTApHbBIX (YHKIUHN, TPU3HAKU MTOA00MUS TPEYTOJIbHHUKOB,
oIpeJiesIeHUe IO MII0CKUX (puryp u oobpéma Tel.

Buonoeus: snexrpuyeckue SBIEHUS B KMBOM IMPUpOJE, KojeOaTeslbHble JBUKEHHMS B JKUBOW NPHUPOJE, ONTUYECKHUE SIBICHUS B >KUBOH mpupoze,
NeiCcTBHE paJiualliy Ha JKUBbIE OPTaHU3MBI.

Xumusa: CTpOE€HHUE aTOMOB M MOJIEKYJ, KpHUCTaUIMYEeCKash CTPYKTypa TBEPIABIX TeJ, MEXaHHW3Mbl 0O0pa30BaHUs KPUCTAUIMYECKOM pEHETKH,
CIEKTPAJIBHBIN aHAJIN3.

I'eozpaghus: MarHUTHBIE MOJIFOCA 3€MITH, 3aJI€)KU MarHUTHBIX Py, GOTOChEMKA 3¢MHOM MOBEPXHOCTH, MTPECKa3aHIE 3eMIIETPSICEHUH.

Texnonocus: TAHWAW DJIEKTpOIIepeaayd, TeHepaTop MEPEMEHHOTO TOKa, 3JEKTPOJBUIaTelb, MHAYKIIMOHHAS I€4Yb, pajgap, paguONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neus, MpoeKIIMOHHBIH anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHasi 6atapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mnpeamera «®dwus3uka» Ha ypoBHE cpemHero obOmiero oOpazoBaHus (0a30BBIA YPOBEHB) JOHKHO OOECHEYHTH JOCTHIKEHHE
CIIEYIOIINX JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yabTaThl OCBOCHHUS yueOHOTro npeamera «OU3nka» AOIKHbBI OTpakaTh TOTOBHOCTD U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATbCS
c(hOpMHUPOBAHHOW BHYTPEHHEH NO3UIMEH JMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIMH, MO3WUTHUBHBIX BHYTPEHHUX YOEKIEHUW, COOTBETCTBYIOIIMX
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TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, PACIIUPEHUE >KU3HEHHOTO OIBITa M ONbITa JESITEIHHOCTH B MPOIECCE pPealn3aldid OCHOBHBIX
HaIPaBJIEHUN BOCIIUTATENbHOMN A€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xaaHCcKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh I'PAXKIAHCKOHN MO3UIMK 00YUaIOIIErocsi Kak aKkTUBHOI'O M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOT0 00IIEeCTBa;

MPUHATHE TPATUIMOHHBIX 00IIEYETOBEYECKIUX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B HHTEpPECax TIPakJaHCKOro OOIIECTBa, Y4acTBOBAaTh B CaMOYIPABICHHHM B 0Opa30BaTeNbHOU
OpraHu3aluy;

YMEHHUE B3aMMO/ICHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSAMM U Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM eSATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM IpaXkTaHCKOW MICHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO ITOBEICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE
B JIESATEIIBHOCTH Y4YEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIUTAHUSA:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA, IPUCYILErO (PU3HUECKON HAYKE;

S) TPyAOBOI0 BOCIIMTAHHUSA:

MHTEpEC K pa3IMyHbIM chepaM MpodhecCHOHATBHON IESTETbHOCTH, B TOM YHCIIE CBA3aHHBIM ¢ (PM3UKONW M TEXHUKOMN, yMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oynyiieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TIJIaHbI,

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (GU3MKH HA IPOTSHKEHUU BCEH KU3HU;

6) PK0JIOTMYE€CKOT0 BOCITUTAHHUS :

c(OPMHPOBAHHOCTH KOJOTMUECKON KYIbTYPHI, OCO3HAHUE III00ATIBLHOT0 XapaKTepa HKOJIOTHIECKUX MPobdIiem;

IIJIJAHUPOBAHUE U OCYILECTBICHHUE IEUCTBUI B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIeW YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHye OnbITa AeSITEIbHOCTH HKOJIOTMYECKOI HApaBICHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUN 10 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;

OCO3HaHME LIEHHOCTH HAy4yHOW JesTEIbHOCTH, IOTOBHOCTh B IPOLIECCE HM3YyYCHHMsS (PU3MKU OCYILECTBIIATh HMPOEKTHYID U HCCIEA0BATEIbCKYIO
JesTeIbHOCTh HHANBUYAIBHO U B TPYIIIE.
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METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeiCTBUS
Ba3oBble Jjornyeckue aeicTBHA:
CaMOCTOATEILHO (hOPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEATh LU IEITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX TIOCTHKCHUS;
BBISIBIISITH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCMaTPUBAEMbBIX (DU3HUECKUX SBICHUSX;
pa3pabaThIBaTh IJIaH pelIeHHs MPOOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MAaTEPUaIbHBIX M HEMATePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSTEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM NESTEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUAX PEaIbHOT0, BUPTYATHHOT'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS,
pa3BI/IBaTI) eraTI/IBHOG MBIIIJICHHUEC HpI/I peHIeHI/II/I JKN3HCHHBIX HpO6JIeM.
Ba3oBbie ucciie10BaTEIbCKHE AeHCTBHS:
BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;
BJIa/IETh HaBBIKAMU Y4EOHO-MCCIIEAOBATEIBCKON U MPOEKTHOM AEsTeNbHOCTUA B 00JacTU (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETEHOMY
HOI/ICKy MCTOOO0B pGHIeHI/ISI 3a1a4 (1)I/ISI/I‘I€CKOFO conepxcaHI/m, HpI/IMeHCHI/II-O pa3J'II/I‘-IHBIX METOOOB IIO3HAHMUAI,
BJIAACTh BUAAMHU JOCATCIBHOCTHU IIO0 HOJ'Iy‘ICHI/IIO HOBOI'O 3HaHHA, €I0 I/IHTepHpeTaHI/II/I, npeo6pa3013aHmo u HpI/IMeHeHI/IIO B paSJ'II/I‘-IHI)IX y‘l€6HBIX
CUTYaIUsX, B TOM YHCIIE MIPH CO3JaHIH YI€OHBIX IPOEKTOB B 00acTH (DU3UKH;
BBISIBJIATh IPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaJIU3UPOBaTh 3a7ady, BbIIBUTATh TMIIOTE3Y €€ pELIEeHUs, HaXOIUTh apryMEHThI JJis JOKa3aTelbCTBa
CBOMX YTBEPXKACHUH, 3a7aBaTh TapaMEeTPbl U KPUTEPUU PELICHHUS;
aHaJ'II/I3I/IpOBaTI) HOJ'Iy‘IeHHI)Ie B X0I¢€ peHIGHI/IfI 3a1a4u pC3YJ'II>TaTI>I, KpI/ITI/I‘-IeCKI/I OIICHHUBATHh UX I[OCTOBCpHOCTI:, HpOFHOSI/IpOBaTI) N3MCHCHHUEC B HOBBIX
YCIIOBUSIX;
CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 337]aUl B 00Pa30BATEILHON ESTEILHOCTH, B TOM YUCIIE TIPHU U3YYCHUH (DU3HKY;
IaBaTb OHeHKy HOBBIM chyaum[M, OIICHUBATH HpHO6pGTéHHBIfI OIIBIT,
YMeTI) HepeHOCI/ITB 3HAHUA 110 (1)I/ISI/IK6 B HpaKTI/ILIeCKYIO O6J'IaCTI) KHU3HCOCATCIIBHOCTH,
yMEeTb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHUS;
CTaBUTHh HpO6J’IeMBI " 3aJa4u, nonycxa}omne aJ'II)TepHaTI/IBHI)Ie pemeHI/m.
Pabora ¢ undopmanmeii:
BJIaJACTh HABBIKAMHU HOJIy‘-IeHI/I}I I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘-I€CKOFO COI[ep)KaHI/ISI N3 HUCTOYHUKOB paBHbIX TUIIOB, CaMOCTOATCIBbHO OCYH_ICCTBJ'ISITB IIOHUCK,
aHaJM3, CHCTEMATU3aIUI0 U HHTEPIPETAi0 HH(POPMAIIMK PA3TUYHBIX BUIOB U (HOPM MpeICTaBICHUS;
OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITNH;
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MCIOJIb30BaTh CPE/ICTBA MH()OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3alMOHHBIX
3aad ¢ CcoONtoJieHneM TpeOOBaHWI JPrOHOMHKH, TEXHUKH O€30MacHOCTH, THTHEHBI, PECypcOCOEpEKCHHs, TMPABOBBIX W AITHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

CO3llaBaTh TEKCTHl (PH3MUECKOTO COJCPKAHUS B Pa3IMYHBIX (opMmarax ¢ y4€TOM HasHaueHHWss WHPOpPMAIMK W IEJICBOW ayJAMTOPUH, BBIOMpas
ONTUMAJBEHYIO (POPMY TIPEIICTABICHHS U BU3yaTH3aIUH.

KoMMmyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE eliCTBHUS:

OCYIIECTBIISITH OOIICHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JCSATEIBHOCTH;

pacro3HaBaTh MPEIIOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON W WHINBUAYAITBHON paOOTHI;

BBEIOMpATh TEMATHUKY M METOBI COBMECTHBIX JCHCTBHM ¢ y4ETOM OOIIUX HHTEPECOB U BO3MOXKHOCTEH KAXKIOTO WICHA KOJUICKTHBA;

NPUHUMATh LEIH COBMECTHOW JICSTEIbHOCTH, OPraHW30BBIBATH U KOOPAWHHPOBATH ICHCTBUS MO €€ JOCTHIKCHHIO: COCTaBJISATh IUIAH JICHCTBUH,
pacrpeneNsaTh poJid ¢ ya€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOCTO BKJIA/IA M KAXKIOTO yUYaCTHUKA KOMaH/IbI B OOIIMIA Pe3yabTaT IO pa3pabOTaHHBIM KPHTEPHSIM;

IpeyIaraTh HOBBIE TIPOCKTHI, OIICHUBATH UJICH C MTO3UITUU HOBH3HBI, OPUTUHAIBHOCTH, MPAKTUICCKON 3HAYUMOCTH;

OCYIIECTBISTh O3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3TUYHBIX CUTYAIIUSX, POSIBISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe /IeiicTBUS
Camoopranuzanusi:

CaMOCTOSITEITEHO OCYIIECTBIIATH MTO3HABATEIILHYIO JICATEIHHOCTh B 00JIACTH (PU3UKH M aCTPOHOMHUH, BBISBIISITH MTPOOJIEMBI, CTaBUTh M (DOPMYITHPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTFHO COCTABJIATH IJIAH PEIIeHUs PAcu€THBIX M KAYECTBEHHBIX 3a/1ay, MJIaH BBIMOJHEHUS MPAKTUYECKOH paboThl C YUETOM HMEIOIIHUXCS
pPeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH W NMPEANMOYTCHHI; J1aBaTh OIEHKY HOBBIM CHUTYAIHSIM; PACIIUPITh paMKH Y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX
MPEITOYTEHUH; AeJlaTh OCO3HAHHBIA BEIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHUE; OIICHUBATH MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (HDOPMHUPOBAHUIO W TPOSBICHUIO SPYAUIMH B 00IacCTH (U3UKH, MOCTOSHHO TOBBIMIATH CBOW 0OOpA30BaTENbHBIN U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, BHOCUTH KOPPEKTUBHI B JICATEIIBHOCTD, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB IETISM;

BIIa/IETh HABBIKAMU MO3HABATENHLHOU PeIeKCHH KaK OCO3HAHUS COBEPIIIAEMbIX IEHCTBUIN M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB U OCHOBAHUI;

HCIOJIb30BaTh MPUEMBI peICKCHH AJIs OIIEHKU CUTYyallld, BBIOOpPA BEPHOTO PEIICHUsS; YMETh OIIEHUBATh PHUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS
0 UX; IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTAaTOB JACSITEIBHOCTH; IPHHUMATH Ce0st, TOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M pTYMEHTHI IPYTUX MPH aHAIN3€ PE3YNIbTAaTOB JACSITEIBHOCTH; TPU3HABATH CBOE MPABO U MPABO APYTUX HA OMIMOKH.
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B mpornecce AOCTHXKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMMBbI 1O (U3UKE AJIS YPOBHS CpeAHEro o0miero oOpa3oBaHusl y 00ydaromuxcs
COBEPILICHCTBYETCS AYMOIMOHAIBHBIM HHTEIUIEKT, IPEAIOIAT Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTh IOHHMMAaThb CBOE SMOLMOHAIBHOE COCTOSIHME, BUJAETh HANpaBICHUS PAa3BUTHUA COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBaHMsI, BKJIIOYAIOIIEIO0 CaMOKOHTPOJb, YMEHUE NPUHUMATh OTBETCTBEHHOCTb 3a CBOE IOBEJNEHHUE, CIIOCOOHOCTh AJalTUPOBATHCS K
SMOIMOHATBHBIM U3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JOCTH)KEHHUIO LIeJIM U ycleXy, ONTUMM3M, UHULIMATUBHOCTh, YMEHHUE JIEMCTBOBATh UCXOJS U3
CBOUX BO3MOKHOCTEH;

HMIIATUH, BKJIOYAIOIEH CIIOCOOHOCTh MOHUMAaTh SYMOLMOHAIBHOE COCTOSIHUE APYIMX, YUUTBIBATh €0 MPH OCYILECTBIEHUHM OOLIEHHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOIIEHUS C IPYTMMH JIIOJIbMH, 3a00THUTHCS, MPOSBIATh MHTEPEC M pa3pemaTh
KOH(JIMKTHI.

INPEJMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kjiacce mpeaMeTHbIE pe3y/IbTaThl Ha 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHU:

JIEMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MUPA, B PAa3BUTHH COBPEMEHHOM TEXHHUKH H
TEXHOJIOTUH, B IPAKTUYECKOH J1eATebHOCTH JIIOJICH;

YUUTHIBaTh I'PAHULBl PUMEHEHUS M3YUYEHHBIX (U3UUECKUX MOJeNel: MaTepuaibHas TOYKa, WHEpLHaJIbHAs cHUcTeMa OTcuéTa, abCOJIIOTHO TBEPIOE
TEJ0, U€aIbHBIN ra3, MOAEIU CTPOSHUSI ra30B, )KUJIKOCTEN U TBEPBIX TEJ, TOUEUHBIHN 3JEKTPUUECKUN 3aps]] IPU pelIeHNH (PU3NUECKHX 3a1ay;

pacrno3HaBaTh (U3MUYECKUE SIBIECHHUS (MIPOLECChl) U OOBSCHATh MX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYJISPHO-KHHETUYECKOW TEOPUU CTPOCHMUS
BEIIECTBA M AJIEKTPOAMHAMHUKU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MajJeHHE TeJ, JBM)KEHHE IO OKPY)KHOCTH,
uHepLus, B3auMmojeiicteue ten, auddysus, OpoyHOBCKOE IBMKEHUE, CTPOCHHE JKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHe 00béMa Tell NMpU HarpeBaHUU
(oxytaXkAeHun), TeIJIOBOE paBHOBECHE, UCTIApeHUe, KOHACH CAlus, TUIaBlIeHUe, KPUCTANIN3allks, KUIIEHNE, BIa)KHOCTh BO3/1yXa, MOBBILIEHHE aBICHUS ra3a
P €T0 HarpEeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXAY apaMeTpaMH COCTOSIHUS ra3a B U30IPOLECCaX, JEKTPU3ALUS Tell, B3aUMOIEHCTBUE 3aps/IOB;

OIMCHIBATh MEXaHUYECKOE JIBKEHHE, NCTIONb3Yys (PM3HMUECKUE BEIUYHHbI: KOOPIMHATA, ITyTh, IEpEeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
UMIYJbC Tella, KHHETHYeCKasl SHEepIus, MOTeHIMAIbHAs YHEPrus, MexaHnyeckas paboTa, MEXaHHYeCKasi MOIIHOCTb; MIPHU ONKUCAHUM MPABUIBHO TPAKTOBATH
(bU3NYECKNU CMBICIT HCIIOJIb3YEMBIX BEITMYWH, X 0003HAUCHUS U SAWHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIONINE TaHHYIO (PH3MUECKYIO BEIMYUHY C JPYTHMHU
BEIIMYMHAMU;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TN W TEIJIOBBIC SBICHHS, UCIONb3Ys (PU3NUYECKHUE BEIMUYMHBI: JaBJICHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYECKasl YHEPTUsl XaOTUUYECKOTO ABIMKEHHSI MOJEKYJ, CPeIHEKBaIpaTHUHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padbora
ras3a, Ko3((UIHUEHT M0JIE3HOTO ACHCTBUS TEIUIOBOTO JBUraTelsl; NPH ONUCAHUU NMPABHIBHO TPAKTOBATh (PU3MUYECKUH CMBICI MCIOJIb3YEMBIX BEIMYMH, UX
0003HAYEHMS U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE JAaHHYIO (GU3NYECKYIO BEIMYUHY C APYTMMH BETUUMHAM;
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OMKCHIBATh HW3YYCHHBIC OJJICKTPUYCCKUE CBOMCTBA BEIIECTBA W DJCKTPHUECKHUE SIBICHUS (IIPOLIECCHI), HCIONB3YsSd (PU3NYCCKUE BEITUYUHBI:
ANEKTPUUYCCKUH 3apsif, SJICKTPUUECKOE TI0JIe, HAMPSKEHHOCTD TMOJISA, MOTCHIIUAJ, Pa3HOCTh MOTEHIIMAIOB; IPU ONMMMCAHUY MIPABIIIBHO TPAKTOBAThH (DM3HUECKUN
CMBIC HCIOJb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U €IUWHUIbI, YKa3bIBaThb (OPMYIBI, CBS3bIBAIONIME JAaHHYIO (U3HUECKYI0 BEIUYMHY C JIPYTHMMH
BEJINYMHAMU;

aHATM3UPOBATh (PM3MUECKUE MPOIIECCHl M SBICHUS, UCIOIb3Ys (U3HUECKUE 3aKOHBI U MPUHIMIBL 3aKOH BceMupHOro Tsrorenus, I, 11 u III 3akoHsI
HrroTona, 3aKk0H COXpaHEHUs] MEXaHUYECKON PHEPruu, 3aKOH COXPAaHEHUSI UMITYJIbCA, TPUHIUIT CYTEPIIO3UIINKI CUJI, TPUHIIMI PABHOIIPABUS WHEPIUATBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHUS BELIECTBA, Fa30BbI€ 3aKOHBI, CBA3b CPEIHEN KNHETUUECKONW YHEPTUHU TEIUIOBOTO JIBHXKCHUS
MOJIEKYJI ¢ a0COJIOTHOH TemrepaTypoi, NepBbli 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHHUS AJIEKTPUYECKOTro 3apsna, 3akoH KynoHa, mpu 3ToOM pa3inyarh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIPAKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHSTE OCHOBHBIC TIPHHIIMIIEI JICHCTBUS MAalIWH, MPHOOPOB M TEXHUYECCKUX YCTPOWMCTB; pa3jMyaTh yCJIOBHS HX OE30MACHOTO WCIIOIH30BAHUS B
IMOBCEAHEBHOM JKU3HU;

BBITIOJHATH AKCIIEPUMEHTHI 110 MCCIEA0BAaHUIO0 (PU3NYECKUX SIBJICHUN U MPOILIECCOB C MCIOJI30BAHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUH, IPU 3TOM
dbopMynupoBath mpobiieMy/3afady W TUIOTE3y Y4eOHOro SKCIepUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIJIOKEHHOTO0 OO0OpYyIOBaHUS, MPOBOIUTH OMBIT U
(GhOopMyIIMPOBATh BBEIBOJIBI;

OCYIIECTBJISITh MPSAMbIE M KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEJIUYHMH, MPU ITOM BHIOMpATh ONTUMAJIBHBIN CIIOCOO M3MEpPEHHUS M HCIOIh30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (DU3MYECKMMH BEIWYMHAMH C HCIIOJIb30BAHMEM TMPSMBIX W3MEPEHHM, MPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUPOBATh PE3yIbTATHI MOTYUYEHHON 3aBUCUMOCTH (PU3NUYECKHUX BEJIMYUH B BUJIE TAOJIUIl U TpadUKOB, JIeJaTh BEIBOBI IO PE3yIbTaTaM HCCIIEIOBAHMS;

coOmofaTh mnpaBuia O€30HacHOro Tpy[a MNpU IMPOBEIEHUU HCCIEAOBAHMNM B paMKax y4eOHOro SKCIEPUMEHTa, y4eOHO-HMCCIEeN0BAaTEIbCKOW U
MIPOEKTHOMH JIeATEeIHHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYIOBAHMUS;

pemath pacuéTHbIC 33aJIa4M C SIBHO 33JJaHHON (pU3MUeCcKOi MOJIENbI0, HCTIONB3Ys (PU3nYecKre 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHAIN3a YCIOBUS 3a/la4yH
BBIOMPATh (DU3UYECKYIO MOJIENb, BBIICIATH (U3MYECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOAMMBIC Il €€ pelIeHUs, MPOBOAWTH PACUEThl M OIICHUBATH
peabHOCTh MOTYYEHHOTO 3HAYCHHS (PU3MUECKON BETUYUHBI;

pemiath KaueCTBEHHbIE 3aJauM: BBICTPAMBaTh JIOTUYECKH HENPOTHBOPEUYMBYIO LIETIOYKY PACCYKIEHUW C ONOpOd Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOIB30BaTh TMPH PEIICHUH Y4eOHBIX 3a7ad COBpPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHH I TMOWCKA, CTPYKTYPUPOBAHUSA, WHTEPIpETAIUU M
MPEACTABICHUS y4eOHOW W HAay4YHO-TIOMYJIAPHOW WH(OpMAIMK, TMONTYYEHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH IMOIYYaeMYO
uH(pOpMaIINIO;

MPUBOJIUTH TPUMEPHI BKJIA/la POCCHUICKUX U 3apyOEKHBIX Y4YEHBIX-(U3UKOB B PA3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

WCIIOIb30BaTh TEOPETUUYECKUE 3HAHMS IO (PU3MKE B TOBCEJHEBHOW JKHM3HU I oOecrieueHusi 0€30MacHOCTH TpH OOpallleHuH C MpuOopaMu |
TEXHUYECKUMH YCTPOMCTBAMH, AJISI COXPAHEHHUSI 3[I0POBbsS U COOIOACHUS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;
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paboTaTh B TpyIIE C BBIMOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH, MIAHUPOBATh PabOTy TPYIIIBI, PAMOHAIBLHO PACHPENSISITh OOS3aHHOCTH U
TUTAHUPOBATH JIEATEIBPHOCTh B HECTAHAAPTHBIX CHUTYAIUSIX, aJCKBATHO OIICHMBATH BKJIAJ[ KaXJIOTO M3 YYAaCTHHKOB T'PYIIBI B PEIICHUE paccMaTpUBaeMOM
poOJIEMBI.

K koHnny o6yuenus B 11 kiacce npeaMeTHbie pe3yIbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO yUaAIOIIUXCSI YMEHHI:

JEMOHCTPHPOBATh HA IPUMEPaX POJIb U MECTO PU3UKH B (DOPMHUPOBAHUH COBPEMEHHON HAyYHOUW KapTUHBI MUPA, B PA3BUTHH COBPEMCHHON TEXHHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JACSITEILHOCTH JIOACH, IIEIIOCTHOCTh U €IMHCTBO (PH3NUECKON KapTHHBI MHUPA;

YUUTHIBaTh TPAHUIIBI MPUMEHEHHUS H3YyYEHHBIX (PU3MUYECKHUX MOJENIeH: TOUYEUHBIN SJIEKTPUYECKHUM 3apsl, Jyd CBETa, TOUCYHBIH HCTOYHHK CBETA,
s/IepHasi MOJIeNb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO Si/Ipa MpHY pelieHu PU3NIecKuX 3a1ay;

pacrno3HaBaTh (pU3MUecKHe sBIEeHUs (TpoIecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHUKUA W KBAHTOBOW (DM3HMKHU: 3IIEKTpUYECKas
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCWCTBUS TOKa, B3aMMOJICHCTBHE MArHUTOB, JJIGKTPOMATrHUTHAs WHIYKIHS, ICHCTBUC
MarHMTHOTO TOJISI Ha MPOBOJHHK C TOKOM W ABMKYIIHMHCS 3apsij, dJEKTPOMAarHUTHBIC KOJCOAHWS M BOJHBI, MPSMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA,
OTpakeHue, MpeIoMIICHHE, WHTephepeHIus, TMPPaKIns U MOJIpU3alus CBEeTa, AUCIEpCcHs cBeTa, (porolnekTpuueckuii 3pdekr (dhoTodaddekr), cBeToBoE
JlaBJICHHEe, BOSHUKHOBEHHUE JIMHEHYATOT0 CIIEKTpa aToMa BOJIOPOa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIMOaKTUBHOCTD;

OIMCHIBATh WM3yYCHHBIC CBOMCTBA BEIISCTBA (DJICKTPUYECKHE, MArHUTHBIC, ONTHYECKUE, OSJCKTPUYSCKYI0 MPOBOJAMMOCTH Pa3IMYHBIX Cpea) |
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HCIOIB3Ysl (U3MUECKHE BEITUYHHBI: JJICKTPUYCCKUI 3apsj, CcHja TOKa, DJJICKTPUYECKOe HaIpsHKCHHE,
ANEKTPUYECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIIMAIOB, YIEKTPOABIDKYIAS CUiia, padoTa TOKa, MHIYKIIMS MAarHUTHOTO ToJis, cuina Ammepa, cuna JlopeHia,
WHIYKTUBHOCTh KaTYIIKH, SHEPTHs dJIEKTPHUYECKOr0 U MarHUTHOTO TMOJEH, MEPUO U 4acToTa KojlebaHMil B KoneOaTeIbHOM KOHTYpE, 3apsii U Cujla TOKa B
MPOIIECCe TapPMOHUYECKUX SJICKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSHHUE W ONTHYECKas CHJIa JIMH3BI, TPU OIMHMCAHWW TPABHILHO TPAKTOBATH
(bu3HUYECKUN CMBICT UCTIONB3YEMBIX BEJIMUWH, MX 0003HAYCHHS M CIMHUIIBI, YKa3bIBaTh ()OPMYJIBI, CBSA3BIBAIONINE JTAHHYIO (DU3MUECKYIO BEJTMYNHY C IPYTUMHU
BEJIMYMHAMU;

OTMHCHIBAaTh M3yYCHHBIE KBAHTOBBIC SIBJICHHSI U MPOIIECCHI, UCHONB3YS (PU3UUYECKUE BEIUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI U
9acToTa CBETA, SHEPTHUS U UMITYJIbC OTOHA, IIEPUO/T TIOJTypaciaia, SJHEPTHs CBSI3U aTOMHBIX SI7Iep, TIPU OMMCAHUH MTPABWIIBHO TPAKTOBATH (PU3HUECKUN CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUCHUS W CJAWHHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAMOININEC TAaHHYIO (U3NYCCKYI0O BEIIMYUHY C JPYTHMH BEIIMYMHAMH,
BBIYUCIIATH 3HAUCHUE (PU3MUECKON BEIMYMHBL;

aHAIIM3UPOBaTh (DU3MYECKHE TPOIECCHl U SIBICHHUS, MCIONb3ysd (U3NYECKUE 3aKOHBI W MPUHIUMBL 3akoH OMa, 3aKOHBI MOCIEIOBATEIHLHOTO M
MapaJuIeIbHOTO COSTMHEHUS TIPOBOJHUKOB, 3akoH J[oyis—JIeHIa, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKITUH, 3aKOH MPSMOJMHEHHOTO PaclpoCTpaHeHHsI CBETa,
3aKOHBI OTPa)XCHHS CBETa, 3aKOHBI TPEJIOMIICHHS CBETa, ypaBHeHHe ODWHIITeHHa s (HoTod(ddekTa, 3aKOH COXpAaHEHUS JHEPTHH, 3aKOH COXpPaHCHUS
UMITYJIBECA, 3aKOH COXPaHEHUS dIEKTPUYECKOro 3apsijia, 3aKOH COXPaHEHHUs MAacCOBOTO YHCIa, MOCTYIaThl bopa, 3aK0H paJMoaKTHUBHOTO paclaaa, Ipu dTOM
pa3nuyaTth CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MATEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTIpeIeNATh HalpaBlIeHNE BEKTOpa MHAYKIIMU MarHUTHOTO TOJISI POBOJHHUKA C TOKOM, CHJIbl AMniepa u cuiibl Jlopenna;

CTPOMUTH U OMHUCHIBATh U300pakeHUE, CO3/1aBaEMOE TUIOCKHUM 3€pKajioM, TOHKOM JIMH30M;
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BBITOJIHATH YKCIEPUMEHTHI 110 MCCISIOBAHUIO (PU3UYECKUX SIBICHUH M MPOLECCOB C UCIOIb30BAHUEM TMPSMBIX M KOCBEHHBIX U3MEPEHHI: MPH 3TOM
¢dbopmynupoBate npobiieMy/3aJauy M THIOTe3y Y4eOHOro SKCIEpUMEHTa, cOOMpaTh YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYIOBaHMS, NMPOBOAMUTH OMBIT U
(GbopMyIHMpOBAThH BBIBOJII; OCYLIECTBIATh IPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEJIMYMH, IPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIOCO0 U3MEPEHUS U
UCIOJIb30BaTh U3BECTHBIE METObI OLIEHKH MOIPEIIHOCTEN N3MEPEHNUH;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C HCIOJIb30BAHUEM MNPSMBIX M3MEPEHH: MPU STOM KOHCTPYMPOBATH YCTAaHOBKY, (DMKCHPOBATH
Pe3yIbTaThl MOTYYSCHHOH 3aBUCUMOCTH (PM3UUECKUX BEJMYUH B BUJE TAOJIUI] U TpaHKOB, AETaTh BEIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHMS;

coOioaTh IpaBuia O€30MacCHOr0 TpyAa IpPHU IPOBEAECHUU MCCIEJOBAHMN B paMKax Y4eOHOro 3KCIEpHUMEHTa, y4eOHO-HCCIIEeN0BaTEeIbCKOW U
IIPOEKTHOM JIeATEIbHOCTHU C UCIOIb30BAHUEM U3MEPUTEIbHBIX YCTPOICTB U J1aOOpaTOpHOro 000pYyJOBAHUS;

pelaTh pacuéTHbIE 3a/1a4M € IBHO 33JJaHHON (U3HUECKON MOJIEINIbIO, UCTIOJb3Ys (PU3MUYECKHE 3aKOHBI U IIPUHIIMIIBL, HA OCHOBE aHalIu3a yCIOBUS 3a7auu
BBIOMPATh (U3NYECKYI0 MOJENb, BBIACIATh (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMEBIC Ui €€ pelIeHHs, MPOBOIUTH PAcU€Thl W OLICHUBATH
PeaTbHOCTh MOIYYEHHOTO 3HAYCHUS (PU3HMUECKON BETMYMHEI;

peliaTb KauyeCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTMYECKM HENPOTHBOPEUYMBYIO LEMOYKY pACCYKACHUH C OHNOpOH Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUECKUE SABICHMUS;

WCTIOJB30BaTh TPU PEIICHUH YYEeOHBIX 3aJad COBPEMEHHBIC MH(POPMALMOHHBIE TEXHOJIOTHUH JUIA MOWUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAUN U
Mpe/cTaBiIeHus] y4eOHOM M Hay4YHO-IOMYJSIPHOM HHQOpMAIMM, IMOJYYEHHON M3 pa3jMYHBIX HCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH IOIYyYaEMYIO
uHpOpMalNIo; OObIACHATh MPUHIUNBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHMUYECKUX YCTPOWCTB, Pa3MyaTh YCJIOBHUS MX O€30MaCHOrO MCIOJIBb30BaHUS B
MOBCEHEBHON JKM3HU; MPHUBOAMTH MPHUMEpHl BKJIaJa POCCUUCKHUX M 3apyOeXHbIX YUEHBIX-(QU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB
OKpY>KaIOILlero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHMUS O (U3MKE B IOBCEAHEBHOM JKM3HM s olecriedyeHus Oe30MacHOCTU MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3[0pPOBbsI U COOJIIOJICHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IpyMIe C BHIIOJIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIeH, IMJIAaHUPOBAaTh padOTy TPYMIbI, PAlMOHAIBHO paclpenieniaTh O0S3aHHOCTU U
IUTAaHUPOBATh JIEATENBHOCTh B HECTAHAAPTHBIX CHUTYaIMsX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXK/IOTO M3 YYaCTHMKOB I'PYIIBI B PELIEHHE paccMaTpUBaeMon
POOGIIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI JuiekTpoHHbIE (UG pPOBbIE)
Bcero Konrpoabnbie IIpakTHyeckue
o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTsbI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOr'O TTO3HAHUS 2 bubmmorexa [IOK
' s i https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kimeuarixa > https:/m.edsoo.ru/7¢41bf72
bubmuorexa [JOK
22 Aunamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXPAaHEHUsI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.rw/7f4 172
Hroro no pasaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU 9 1 bubmorexa HOK
' P e https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
. A . D
3.3 rperaTHble COCTOsIHUS BenlecTBa. Ma3oBbie Mepexonl 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPO/IMHAMMKA
4.1 DIIeKTpOCTaTUKA 10 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

ITocTostHHBIN 35IeKTpUYECKHUM TOK. TOKU B pa3iIM4yHbIX

bubnunoreka LIOK

42 12 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne /i KourTpouabu IpakTnyecku
MBI Bcero ATeJIbHbIE Pecypchl
bl
Pazjnen 1. JIEKTPOJIUHAMUKA
L1 MarsuTHOE 1oJe. 1 1 3 bubmuorexa [JOK
' MarHUTHAas! UHIYKIUS edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHn4ecKue u 9 1 bubmuorexa [JOK
' IarHUTHBIC KOJICOaHUs edsoo.ru/7f41c97¢
29 MexaHu4eckue u 5 1 bu6mmoreka [IOK
’ 1aTHUTHEIC BOJIHBI edsoo.ru/7f41¢c97¢
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 edsoo.ru/7f41¢97c
Hroro no pazneny 24
Pa3znen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI CTICTIHATBHOM TEOPHH 4 | bubnuorexa [JOK
’ JIBHOCTH edso0o.ru/7f41¢97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
bubmuoreka [JOK
4.1 C) i 6
JIEMEHTHI KBAHTOBOW ONITHUKH edsoo.ru/Tf41c97c
bu6mmorexa [{OK
4.2 4
Crpoetine atoma edsoo.ru/7f41c97¢
4.3 ATOMHOE PO 5 bu6mmorekxa [IOK
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIeMEHThI aCTPOHOMUH U 7 bubmuorexa [JOK
’ UKH edso0o.ru/7f41¢97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
| bubmuorexa [JOK
.1 4
6 O6o06maronee MOBTOPEHUE edsoo.ru/TfA1c0Tc
Uroro no pazneny 4
Pe3epBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I1O 68

MME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
KoHnrtpoJsb IIpakTu JaTa m3yuenns
HbIE yecKkue
Ne Tema ypoka paGoThi paGoThi JIeKTPOHHBbIE U(PPOBHIE
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
ITo dDakTH
paxry
YeCKH
| ®usnka — Hayka o npupone. Hayunsie MeToasl 1 Bbu6mmoteka [JOK
MO3HAHUS OKPYKAIOIIEro MUpa ://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popmMupoBaHun
2 COBPEMEHHOM (Ilzaquoﬁ Kq;pIT)HHIz MHpa, B 1 Bubmiorexa LOK
. . https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKON JESITEIbHOCTHU JTIOACH
Mexannueckoe nBuxkeHne. OTHOCUTEIbHOCTh
3 MEXaHMUYECKOTo aBMKeHus. [lepememienue, 1
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE 1
PaBHOYCKOpEHHOE IPSIMOIMHENHOE IBUIKEHUE 1
6 CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO | but6mmorekxa [IOK
MaJeHUs https://m.edsoo.ru/ff0c39¢cc
7 Kpuonuneiinoe nuxenue. [[BuxeHne | Bubnuotexa [IOK
MaTepUaIbHOM TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCUTENBHOCTH [ anumnes.
8 I/Igepi[lﬂanbﬁme cucreMsl orcuera. [lepBslii 3aKkoH 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c3be8
Herorona
9 Macca tena. Cuna. [IpuHIUn cynepno3uiuy Cuil. | bubnuotexa [JOK

Bropoii 3akoH HproTOHA 111 MaTepUAIBHON

https://m.edsoo.ru/ff0c3be8
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TOYKHU

10 Tpetuii 3akoH HeroTOHA [17151 MaTepralibHBIX bubnuoreka [{OK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsAroTeHust. Cuna TSHKECTH. bubnmoreka [JOK
[TepBas kocMHYeCKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 C 3 I B bubnunorexa LIOK
uia 0CTHU. 3aKOH a. Bec tena
YHPYE yE https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent tpenns. Cuia
13 P b P bubmuoreka [{OK
COTMPOTUBIICHUS NIPU JBMXKCHUHU TeJa B KUAKOCTH
P P https://m.edsoo.ru/ff0c3{76
WJTU Ta3e
[ToctynaTensHoe U BpalareibHOE ABMKEHUE
Y R P bubmuoreka [IOK
14 abcomoTHO TBEPIOTO Tena. MomeHT cuiibl. [Tneuo
. https://m.edsoo.ru/ff0c41a6
CWJIBIL. Y CJIOBHSI paBHOBECHS TBEPIOTO Tena
Nmnynbc maTepuanbHOW TOYKH, CUCTEMBI
4 p ’ bubnanoreka [JOK
15 MaTepUaIbHBIX TOYEK. IMmynbc cuibl. 3aKOH
https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITyJbca. PeakTHBHOE BUKEHHE
Pabota u momHoCTh cuibl. Kunernueckas
16 o T 6 bu6mmoreka IIOK
SHEpTUsl MaTepuaibHON Touku. Teopema o
p p . p https://m.edsoo.ru/ff0c4502
W3MECHECHUN KHHETUICCKOW YHEPTUN
[TotenuuanwsHas sueprus. [loTeHnmanpHast
17 SHEPTHsI YIpyro neGopMUpOBaHHOMN MPYKUHBI. bubnuotexa [JOK
[TorenunanpHas Heprus Tena BOIU3U https://m.edsoo.ru/ff0c461a
MTOBEPXHOCTH 3eMITH
[ToTeHnmanbHbIe U HEMOTEHITUABHBIE CUJTIBL.
13 CBsi3b pabOTHI HEMOTEHIMATBHBIX CHII C bubnmnoreka [JOK
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBbI https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHCHHS MEXaHHYECKOW SHEPT U
JlaGopatopnas padora «MccnenoBanue cBsizu Bupmyansnan aaéopamopun:
19 PabOThI CHIIBI C H3MEHEHHEM MEXaHUYECKOI ttp://seninvg07.narod.ru/004_fiz_lab.htm

SHEPrUM TeJla Ha IPUMEPE PACTKEHUS

JlaGopatopHbie pabOTEI
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PE3UHOBOI'O XTyTa»

KonTponbnas pabora no teme «KnunemaTtuka.

bu6nmmoreka [IOK

20
Jlunamuyka. 3aKOHBI COXpaHEHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
)1 . G YIP noanoreka [IOK
KHUHETUYECKOM Teopun. bpoyHOBCKOE ABMKEHUE.
P POy ttps://m.edsoo.ru/ff0c4dc2
Huddysus
Xapaxkrep ABHKEHUS U B3aUMOJICHCTBHS YaCTHULL
22 BelecTBa. Mojelu CTpOCHHS Ta30B, KUJIKOCTEH 1 ttps://resh.edu.ru/for-pupil
TBEPJIBIX TEIl
Macca monekyn. KonnuecTBo BemecTsa. .
23 Y ttps://resh.edu.ru/for-pupil
[TocTostnHass ABoraapo
TemnoBoe paBHOBecue. Temmeparypa U eé€ .
24 b patyp ttps://resh.edu.ru/for-pupil
u3mepenue. lllkana temneparyp Llenbcus
’5 Wneanpubiii raz B MKT. OcHOBHOE ypaBHEHHE nonmoreka L{OK
MKT ttps://m.edsoo.ru/ff0c4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei
. patyp pa cp noamoreka [JOK
26 KUHETHUYECKON SHEPIUU ABUKEHUS MOJIEKYI.
. 1ittps://m.edsoo.ru/ff0c511e
VYpaBHenne MeHneneena-Kianelipona
27 3akoH JlanbToHa. ["'a30BbIC 3aKOHBI ttps://resh.edu.ru/for-pupil
JlaGoparopHas padota «/ccnenoBanue Bupmyansnas aaéopamopus:
28 3aBUCUMOCTH MEXIY TapaMeTPAMH COCTOSHUS ttp://seninvg07.narod.ru/004_fiz_lab.htm
Pa3peKEeHHOTO Ta3ay abopaTopHEIe paGoTLI
29 N3onponeccel B HI€AIBHOM Tra3e U uxX nommoteka [IOK
rpaduyeckoe npeacTaBieHue \ttps://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TEPMOIUHAMUYECKOM
CUCTEMBI U cIIocO0BI €€ n3MeHenus. KonnuectBo uonuoteka [{OK
30
TEIUIOTHI U paboTa. BHyTpeHH:s sHeprust ttps://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO HJICAIbHOTO Ta3a
31 Buns! Teruonepenaun ubmmoreka LIOK
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ttps://m.edsoo.ru/ff0c5¢36

V nenbHast TENI0EMKOCTD BeriecTBa. KoimnuecTBo

32 TEIUIOTHI MPH Terionepenaye. AauadbaTHbIi Homiorexa LIOK
P peaate. A ttps://m.edsoo.ru/ff0c5¢36
mporece
1 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO nommoreka [JOK
MMPUMEHEHHE K H30MpoIieccam ttps://m.edsoo.ru/ff0cSefc
Heo6paTumocTs nporeccoB B mpupojae. Bropoit nommoreka LIOK
34
3aKOH TEPMOIMHAMUKHA ttps://m.edsoo.ru/ff0c6230
nommoreka [JOK
35 I1 i KII i
punnmn aevicteust u KITJ] TerioBoi ManiiHbI tips-//m.eds0o.ru/f0c600a
36 uxn Kapno u ero KIT/]
37 DKooTHYecKue MPoOIeMbl TETIOIHEPTETHKH
O6o6maromuii ypok «MonekynsipHas (u3uka. noanoreka [IOK
38
OCHOBBI TEPMOTMHAMHUKH ttps://m.edsoo.ru/ff0c6938
KonTponbhas padota no teme «MosexynaspHast nonmoreka [{OK
39
¢u3uka. OCHOBBI TEPMOJUHAMUKI ttps://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u uonuoteka [{OK
KUTIEHUE ttps://m.edsoo.ru/ff0c63b6
A1 AOCOIOTHAS ¥ OTHOCUTENbHAS BIAKHOCTh nonuoteka [{OK
Bo31yxa. Hacelmennslil map ttps://m.edsoo.ru/ff0c64d8
Tré .K
2 | romm Avmsorporus svohos epheranton. wGmorera LIOK
' P P ' ttps://m.edsoo.ru/ff0c6510
Kunxue xkpucramipl. CoBpeMeHHbIE MaTepUaIbI
13 [InaBnenue n KpucTauM3anus. Y aeabHast nomroreka [[OK
TerioTta miasneHus. Cyoaumanus ttps://m.edsoo.ru/ff0c6708
nommoreka [JOK
44 0% 0
PABHCHHE TEILIOBOTO baiitica ttps://m.edsoo.ru/ff0c6820
45 DJIeKTpu3anus Teil. DIeKTpUIeCcKuil 3apaa. [[sa nommoreka [JOK

BH/IA SJICKTPUYCCKHUX 3apsaa0B

ttps://m.edsoo.ru/ff0c6bcc
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[IpoBOIHMKY, IUBIIEKTPUKH U ITOTYIIPOBOJIHUKHU.

nonmmoreka [IOK

46
3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia ttps://m.edsoo.ru/ff0c6bec

47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. noamoreka [IOK
TodeyHbIit STEKTPUIESCKUN 3apsiT ttps://m.edsoo.ru/ff0c6eced
Hanpsoxk€HaocTs snekrpudeckoro moirst. [Tpuanun

43 p p - p noanoreka [IOK
CYIIEPIIO3UIINU DIEKTPUUECKUX ToJeH. JInaun

yrep . p ttps://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH

49 PaboTa cuit aeKTpocTaTuyecKoro moss. nonmoreka L{OK
ITorennman. PazsocTh noTeHnagioB ttps://m.edsoo.ru/ff0c6100
I[IpoBOOHUKN U OUIIEKTPUKH B

P P noamoreka [JOK
50 3JIEKTPOCTATHYECKOM MoJ€e. JIuanekrpudeckas
ttps://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
nomoreka [JOK
51 Onexkrpoémrocth. Kongencaro
p P ttps://m.edsoo.ru/f0c7126

57 DNEeKTPOEMKOCTD MJIOCKOr0 KOHAEHCATOpa. nonuoteka [{OK

DHeprus 3apsHKeHHOT0 KOHJIEHCATOpa ttps://m.edsoo.ru/ff0c72c0
" Bupmyanvnasn nabopamopusn:

53 Ha60paT0p Hast pa60Ta HSMepeHI/Ie ttp://seninvg07.narod.ru/004_fiz_lab.htm
AIEKTPOEMKOCTH KOHAeHcaTopa' aGopaTopHbIe paGoThI
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAIBHOTO amapara .

54 y ’ ’ ttps://resh.edu.ru/for-pupil
CTpYHHOTO IpUHTEPA. DIIEKTPOCTaTUIECKAs
3amuTa. 3a3eMIICHHE YIEKTPOpUOOpOB
DIIEKTPUYECKHI TOK, YCIOBHS €T0
cymectBoBanus. IlocTosgHaHbi TOK. CHjia TOKA. .

55 Y ttps://resh.edu.ru/for-pupil
Hanpsioxkenue. Conpotusienue. 3akoH Oma Juist
y4acTKa e
[TocnenoBarensHOE, MapaIeIbHOE, CMEIIIAHHOE Bupmyansnas nafopamopus:

56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas pabora ttp://seninvg07.narod.ru/004_fiz_lab.htm

«I/I3yquHe CMCIIaHHOT'O COCIUHECHU

abopaTopHEIE pabOTHI
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PE3UCTOPOB»

57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH uonmotexa [{OK
Hxoynsa-Jlenna ttps://m.edsoo.ru/ff0c7838
3axon OMa 11 IOJIHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Koporkoe 3ambikaHue.

58 JlaboparopHas padora «M3mepenne 3/(C nommorexa OK

PATop P P ttps://m.edsoo.ru/ff0c7ae0
HMCTOYHUKA TOKA U €0 BHYTPEHHETO
COIIPOTUBIICHUS
DneKTpOHHAs! TPOBOJAUMOCTD TBEPABIX METAJIIOB.

59 3aBUCUMOCTh CONPOTUBIICHUSI METAJIOB OT ttps://resh.edu.ru/for-pupil
TeMreparypbl. CBEpXIpPOBOIMMOCTh
DneKkTpuyYecKuil TOK B Bakyyme. CBOMCTBa .

60 P Yy ttps://resh.edu.ru/for-pupil
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs

61 yip Croii P nomoreka [JOK
npoBoAMOCTh. CBOMCTBA p—n-Tiepexoa.

P P P ttps://m.edsoo.ru/ff0c84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEeKTPUUECKUN TOK B paCTBOpPaxX M pacrijiaBax

2 P 5 P P P nommoreka [JOK

ANEKTPOIIUTOB. DNEKTPOIUTHIECKAST
P P ttps://m.edsoo.ru/ff0c82ba
JUCCOLUAIUS. DIEKTPOIIN3

63 DneKkTpuYecKuil TOK B razax. CaMoCTOATEIbHbII nommoreka [JOK
U HECaMOCTOATENbHBIN pa3psn. Momaus. [Tna3zma ttps://m.edsoo.ru/ff0c84ae
DneKkTpruyecKkre MpruOOpbl M YCTPOMCTBA U MIX

64 P pHOOp };_[ P nomoreka [[OK
MpaKTUIeCKoe MpuMeHeHue. [IpaBria TeXHUKH

P P P ttps://m.edsoo.ru/ff0c86fc
0€30macHOCTH
nonmmoreka [JOK
65 O606maromuit ypok «IeKTPOIUHHAMUKA)»
P P ttps://m.edsoo.ru/ff0c88be
KonTponpHas paboTa mo Teme « IJIeKTPOCTaTHKA.
P . P . P nonoteka [{OK
66 ITocTosiHHBIN 31eKTpUYecKuil TOK. TOKH B

PA3JIMIHBIX CpCaax»

ttps://m.edsoo.ru/ff0c8ala

33


https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PezepBHblit ypok. KonTponbhas paboTa 1o teme

nonmmoreka [IOK

1
67 "DnexkTpoaguHamMuka" ttps://m.edsoo.ru/ff0c8c56
68 PesepBHbIil ypok. O60061maronuii ypok 1mo remam 1 nonmoreka [JOK
10 xmacca ttps://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KUIIACC

KosaunyecTBo 4acoB Jlara DJIeKTPOHHbIE
uugposbie
Ne HyHeH 00paszoBaTebHbIe
u/n Tema ypoka Bcer Konrpoan IIpakTu P
0 HbIE yeckue Ilo dakTH
padoTsI padorsl TUIAHY
YyecKH
ITocTostHHEIE MAarHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE bu6nmoreka [IOK
1 noje. Bekrop MarHuTHOM HHAYKIMY. JIMHUKA MarHUTHOM 1 https://m.edsoo.ru/ff0c97
UHIYKIUH 78
MarsuTtHoe 110J1¢ IPOBOJAHUKA ¢ ToKOM. OnbIT DpcTena bubsmorexa [IOK
2 N POBOIL ) pereaa. 1 https://m.edsoo.ru/ff0c98
B3anMopeicTBre TPOBOIHUKOB C TOKOM fo
Jlaboparopuas padora «3ydeHrne MarHuTHOTO ITOJIS bubmorexa LIOK
3 car IEKH STOK (I))M» ya 1 1 https://m.edsoo.ru/ff0c98
Yy fe
JleiicTBrEe MarHUTHOIO MOJIsE HA MPOBOJIHUK ¢ TokOoM. Cuna bubmmnoreka HOK
4 Awmnepa. JlabopaTtopnas pabdota «VccnenoBanue neicTus 1 1 https://m.edsoo.ru/ff0c9a
MOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM» c0
JlelicTBME MarHUTHOTO TIOJISl HA JIBHXK cs 3apsKEHH bubmmorexa LOK
5 JIBIDKYIIYIO p yro 1 https://m.edsoo.ru/ff0c9d
yactuity. Cuna Jlopenma. Pabota cunsl Jlopeniia o
DJeKTpoOMarHuTHas UH usi. [I0TOK BEKTOpa MarHUTHOMH
P FVKH P . https://resh.edu.ru/for-
6 uHAyKuud. J/1C nHAyKIun. 3aKOH IEKTPOMarHuTHOM 1 upil
nHaykiuun Gapanes Duptt
7 JlaGopatopHas pabota «lccnenoBanue sBieHus 1 1 bu6muoreka [IOK
AJIEKTPOMArHUTHON MHTYKIIUW)) https://m.edsoo.ru/ff0cal50
NaayKTHBHOCTD. SIBIEHHE CaMOUH, nn. DJ1C
8 CaMHOyIfH,Z[ KIIUU. DHEPrus MaPHI/ITHgZ:)(If'IOHH KJE:l[T TIKH C 1 Bubmorexa LTOK
Y ) p Y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIE
TexHuuecKre yCTpOMCTBA U UX MPUMEHEHHE: TOCTOSTHHbBIE
yerp p https://resh.edu.ru/for-
9 MAarHHTBI, 3JIEKTPOMATHUTBI, JIEKTPOIBUTATENb, 1 "

YCKOPUTEIN 3JIEMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA I1€Yb

pupil
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O6o0maromuii ypok «MarautHoe moJje. IJIeKTpOMarHuTHast

bubnunoreka LIOK

10
VHIYKIUSD) https://m.edsoo.ru/ff0cab82
1 KonTtponbHas pabora no Teme «MarauuTHoe mosie. bubnuoreka [JOK
DJIEKTPOMArHuTHAsE MHTYKIIHS» https://m.edsoo.ru/ff0cad58
CBoOoiHbIE MexaHHUecKue KoeOanus. ['apMoHudeckue
12 KosiebaHus. YpaBHEHHE TAPMOHHUECKUX KOJIeOaHUH bubmorexa LIOK
' ) https://m.edsoo.ru/ff0caf06
[IpeBparienue sHepruu
JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH
patOpHa p oen https://resh.edu.ru/for-
13 neproJia MajbIX KoJeOaHui Tpy3a Ha HATH OT JUTMHBI HUTH upil
U Macchl Ipy3a» BUPL
Konebarensubrit KoHTYp. CBOOOAHBIE AIEKTPOMArHUTHBIE
14 Kosie0aHus B U€aTbHOM KOJieOaTeIbHOM KOHTYpE. bubnunoreka LIOK
AHaJorus MeX1y MEXaHMUECKUMHU U 3JIEKTPOMATrHUTHBIMU https://m.edsoo.ru/ff0cb820
KoJIe0aHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B bubmmoreka [JOK
UJeaTbHOM KO0JIe0aTEIbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyxarmux KOJICOAHUSIX.
16 BII:IHJI YKICHHBIE Mexag;qecxne Kosnebanus. PezoHanc bubmmorexa LTOK
Y ) ) https://m.edsoo.ru/ff0cbb86
BriHyX1€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUS
[Tepemennsbiit Tok. CUHYCOMIATbHBIN IEPEMEHHBIN TOK.
17 MOI;_I_[HOCTB ne eMeHHOI}",O T0J11<a AMHJ‘II/ITpI[HOG u bubmmorexa LIOK
o P ) Y https://m.edsoo.ru/ff0cbd34
JIEHCTBYIOIEE 3HAUCHHE CUITBI TOKA M HATIPSKEHUS
13 Tpanchopmarop. [IpousBoacTso, nepenava u noTpedaeHue https://resh.edu.ru/for-
ANEKTPUUECKON SHEPrUuu pupil
YCeTpoicTBO U MPAKTHUECKOE MPUMEHEHHE SJIEKTPUUYECKOTO
19 3BOPII)Ka reHe aTg a e eMeHH(E“O TOKa, JINHUU P buGmorexa [JOK
’ patopa rep ’ https://m.edsoo.ru/ff0cc324
AJeKTpoIepeaay
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE AJIEKTPOIHEPTHH.
p PH TP A P priu. https://resh.edu.ru/for-
20 Kynbrypa ncnonb30Banus 31€KTPOIHEPTUU B TIOBCETHEBHOM -
pupil
KU3HU
MexaHnuyeckue BOJIHBI, YCIOBUS pacpOCTPAHEHUS.
21 ITepuon. CkopocThb ac’ny OCT aHgHI/ISIpI/I IIHII)/IHa BOJIHEI Bubmiorexa LIOK
PHOL. p pactpoctp ) https://m.edsoo.ru/ff0cca54
[Toniepeunslie 1 MPOIOJIbHBIE BOJTHBI
22 3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa TOHa. bubnuoteka [JOK
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TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. bubmmoreka [JOK
[ITxana 37EKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMTIBL PagHOCBA3Y U TeNeBUICHUA. Pa3BuTHE CpeacTB https://resh.edu.ru/for-
cBs3u. Paguonokanus pupil
25 KonTponbnas pabota «KoneGaHust 1 BOJTHBI» Eggs?/l//lr?f:;:)grou/lﬁfocc 63
2% [IpsimonHENHOE PaCIIPOCTPAHEHHUE CBETA B OJJHOPOJIHOMN bubnmnoreka HOK
cpene. ToueuHblil ICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
27 OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus cera. [loctpoenue bubnnoreka [JOK
M300paXEeHU B IJIOCKOM 3€pKaje https://m.edsoo.ru/ff0cd4e0
23 [Ipenomnenue ceta. [lonHOE BHYTpeHHEE OTpaKEHHE. bubmmoreka [JOK
IIpenenbHblil YroJ MOJHOTO0 BHYTPEHHETO OTPAKECHUS https://m.edsoo.ru/ff0cd716
29 JlabopaTtopHast pabota «M3mepenne nmokazarens bubnnoreka [JOK
MIPEITOMIIEHHUSI CTEKIIA)» https://m.edsoo.ru/ff0cd67a
30 HHH3L£. [TocTpoenue nzobpaxenuit B iuH3e. Popmyna bubmmnoreka HOK
TOHKOM JIMH3bI. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 JlaGopaTtopHas pabota «MccnenoBanue CBOMCTB https://resh.edu.ru/for-
M300paXeHH B TUH3AX) pupil
3 Hucnepcus ceera. ClnoxxHbIi cocta 6eoro cera. Lper. https://resh.edu.ru/for-
JlabopaTtopHast pabora «HabnroneHue aucnepcun CBeTay pupil
33 Wntepdepennus ceta. Audpakmus csera. Judpakimonnas bubmmnorexka HOK
pemeéTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocth cBeTOBBIX BOJIH. [lonsipusanus cBera bubmorexa TIOK
https://m.edsoo.ru/ff0ctf02e
35 Onrtruueckne mpuOOphl M YCTPOUCTBA B YCIIOBUS UX https://resh.edu.ru/for-
0e30MacHOT0 MPUMEHEHUS pupil
36 ['paHUIIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHHKH. bubnmnoreka [JOK
[Toctynatel cnennanibHON TEOPUU OTHOCUTENBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHHU bubnuotexa [JOK
W COKpAIIIEHUE JITHHBI https://m.edsoo.ru/ff0cfa42
33 OHeprusi ¥ UMITYJIbC PEIATUBUCTCKOMN YacThlibl. CBS3b bubmmoreka [JOK

MAaccChl C SHEPTUEN U UMITYJILCOM. DHEPIHUs TOKOsI

https://m.edsoo.ru/ff0cfc68
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39 KonTponbhas pabota «Ontuka. OCHOBHI clielUaIbHON bubnmoreka [JOK
TEOPUN OTHOCUTEIBHOCTID) https://m.edsoo.ru/ff0cf610
40 ®otonbl. Dopmyna [Tnanka. DHEprus U UMITYIIbC GOTOHA bubsmorexa [JOK
) ) https://m.edsoo.ru/ff0cfel 6
41 OtkpsiTue U uccnenoBanue porordpdexra. OnbiTe A. I bubmmoreka [JOK
CroneroBa https://m.edsoo.ru/ff0cffc4
47 3akonbl porodddekra. YpaBHeHHE DUHIITEHHA 15 bubnmnoreka HOK
dotorddekra. «KpacHas rpanuna» horodddexra https://m.edsoo.ru/ff0d015¢e
13 Hasnenue ceera. OnbiTe [1. H. Jlebenera. Xumudeckoe bubnnoreka [JOK
JICCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHUE: https://resh.edu.ru/for-
¢doToreMeHT, POTOAATYNK, COTHEUHAsE OaTapesi, CBETOHO. pupil
45 Pemrenue 3amau no reme «J1€MEHTHI KBAHTOBOM OTMITHUKH bubmmorexa LOK
A https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo bubnmnoreka [JOK
paccesiHuio o-4yactull. [InmanerapHas Moaens aroma https://m.edsoo.ru/ff0d091a
bu6mmoreka [JOK
47 IT b
OCTYJ1aThl bopa https://m.edsoo.ru/ff0d0afa
43 N3nyuenue u nornomieHue GOTOHOB MPU MEPEXOie aToma ¢ bubnnoreka [JOK
OJIHOTO YPOBHsI SHEPIUU Ha Apyroi. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
Bonnossie cBoiicTBa yactull. BosHbl ne bpoins.
49 Kopnyckynsipao-BoiHOBOM ayanu3M. CIIOHTaHHOE U bubmmorexa LIOK
PTYCKYAP Y ' https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYeHHE
50 OTtkpeiTHe paguoaktuBHOCTUH. OnbITH Pe3epdopna mo bubnmuorexa [JOK

OIIPCACIICHUIO COCTaBa PAANOAKTUBHOI'O U3JIYUYCHU A

https://m.edsoo.ru/ff0d0fd2
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CsoticTBa anbda-, 6era-, raMmMa-u3TyICHHUS.

https://resh.edu.ru/for-

51 BiisiHue painoakTUBHOCTH HA KUBBIE
pupil
OpraHU3MBbI
OTtkppITHE IPOTOHA U HEWTpOHA. M30TOMIBI.
52 Anbda-pacnaa. DIeKTPOHHBINA U MTO3UTPOHHBIH bubamorexa LOK
https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-usinydeHue
OHeprusi CBA3U HYKJIOHOB B sijipe. SliepHble
3 peakuuu. AnepHbiii peaktop. [Ipobaemsrl, bubanoreka [JOK
> IIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKTHI SAEPHOU https://m.edsoo.ru/ff0d1356
SHEPTeTUKHU
DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.
MeTto/1bI HaONIOICHUS U PETUCTPALITT
54 3JI€EMEHTapHBIX YaCTHII. Ilzpyrnbfﬁ CTOI bubmmorexa [IOK
. https://m.edsoo.ru/ff0d0e38
«DyH1aMEeHTAIbHBIE B3aUMOAEHCTBUSA. EqUHCTBO
(bU3UYECKON KapTHHBI MUPAY
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/bI, bubnmorexa LIOK
55 IUIAHETHI, UX BUAUMOE ABMKeHne. CoaHeuHast https://m.edsoo.ru/ff0d0e38
cucreMa
56 Comnnne. ConHe4Has akTUBHOCTh. MICTOYHHK 556?1’10%” LHOK
suepriun COTHIA ¥ 388371 ps://m.edsoo.ru/ff0d0e38
3BE3/1bI, IX OCHOBHBIC XapPaKTEPUCTUKU. 3BE3IBI bubnuotexa [JOK
IJIABHOM MOCIEeN0BaTeIbHOCTH. BHYTpeHHEE https://m.edsoo.ru/ff0d0e38
37 ctpoenue 38€3/1. COBpeMEHHbIE MTPEACTABICHUS O
MPOUCXO0KACHUH U 3BoJonnK CoJIHIA U 3BE3]
Muneunsiii [1yte — Hama ['anaktuka. [lonoxenue bubmuoreka [IOK
58 u aemwxkenne Comana B [Nanaktuke. ["amakTuku. https://m.edsoo.ru/ff0d0e38
YEpHble ABIPHI B spax rajJakTHK
Bcenennas. Pas6eranue ranaktuk. Teopus brbmorexa LIOK
59 https://m.edsoo.ru/ff0d0e38

Bosbiioro B3peiBa. PennkToBOE H3TydEHUE.
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MeraranakTuka

bu6nmmorexa [IOK
60 Heperiennsie npo0ieMbl aCTPOHOMHUU 1 https://m.edsoo.ru/f0d0e38
61 KonTtponbHas paboTa «DIIeMEHTHI aCTPOHOMUU U { bubnmorexa LHOK
acTPOGU3UKI» https://m.edsoo.ru/ff0d0e38
O06o6maromuii ypok. Ponb ¢pusuku u acTpoHOMUN bubmmoreka [JOK
62 B DKOHOMHYECKOH, TEXHOJIOTHIECKOM, 1 https://m.edsoo.ru/ff0d0e38
COLIMATILHOM U ATHUUYECKOH cepax NesTeTbHOCTH
YyenoBeKa
O6o6maromuii ypok. Pons u mecto pusuku u bubmmoreka [JOK
63 aCTPOHOMHUHU B COBPEMEHHOM Hay4yHOU KapTHHE 1 https://m.edsoo.ru/ff0d0e38
Mupa
Oo6o6mraromuii ypok. Poib ¢pusndeckoii Teopuu B bubmmoreka [JOK
64 (bopMUPOBAHNUHU NIPEJICTABICHUN O PU3NUECKON 1 https://m.edsoo.ru/ff0d0e38
KapTHHE MHpa
O6o6marmuii ypok. Mecto gpusndeckoii bubnnoreka [JOK
65 KapTHUHBI MUpPA B 0011IEM Py COBPEMEHHBIX 1 https://m.edsoo.ru/ff0d0e38
€CTECTBEHHO-HAYUHBIX MPEICTABICHUH O MIPUPOJIE
66 Pe3epBHbIi ypoK. MarduTHOE MoJIe. | bubmmorexa LIOK
DNeKTpOMarHuTHAs WHIYKIIHS https://m.edsoo.ru/ff0d0e38
7 PesepBubiii ypok. Onrrka. OCHOBBI CIIENUATBHOM | brbmotexa LIOK
TEOPHH OTHOCHTENBHOCTH https://m.edsoo.ru/ff0d0e38
68 Pesepnbiit ypok. KBantoBas ¢puzuka. DneMeHThI | bu6muoreka [JOK
ACTPOHOMUH U aCTPOPUUKHU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOINYECKOE OGECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

®usuka. 10 kacc: y4e0. IS o6meobpasosar. opranusammii : 6azossiit yposens I'. 5. Maxumies, b.5.Byxosues, H.H.Corcknii; non pen.H.H. ITapdentoeBoii.- 2-¢
u3a.- M. Ipoceemenue, 2016

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

®usuka. 10 knace: y4e0. I o6meobpasosar. opranusammii : 6asossiit ypoens I'. 5. Maxumies, b.5.Byxosues, H.H.Corcknii; nox pex.H.H. [TapdenTseBoii.- 2-¢
u3a.- M. Ilpoceemienue, 2016

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1 — «Knacc!nas ¢puznka»

Anpec pecypca: http://class-fizika.ru/

2 — «Poccuiickasn 3j1eKTpoHHAas miKkoJaa» (PILI)

pexxum noctyna: https://resh.edu.ru/for-pupil

3 - LECTA - llndposas niaardopma 1Jis1 COBpeMEHHOM IIKOJIbI

Anpec pecypca: https://lecta.ru/ucheniku

4 - Onaaiin-ypoku no ¢pusuke ot kopnopauum «Poccuiickuii yueOHnKx»

Anpec pecypca: https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/

S - O0pa3oBaTebHbIi caliT AJ1s1 yuuTeseii «Buaeoypoku B HHTEpHeT»

Anpec pecypca: https://videouroki.net/ Jl;ia yuenukoB: B dopmate Onora Ha caiite GyHKIIMOHUPYET pasnen «becnaaTHeie BUACOYPOKH MO (PUUKE

Anpec pecypca: https://videouroki.net/blog/fizika/2-free _video/4/

6 — Onaaiin-mkonaa «Mugoypox» Anpec pecypcea: https://school.infourok.ru/ Anpec crpanuus: https://infourok.ru/biblioteka/fizika/type-55

7 - onnaiin-pecypc «100urokov.ru»
Hcrounuxk: https://100urokov.ru/o-kompanii

8 — Busneoxoctunr RUTUBE, crpanuna «®u3uka: noadopka B0 OHJIANH»

Anpec cTpaHuIlbl pecypca: https://rutube.ru/tags/video/6128/

9 — «IloaroroBka k EI'J no ¢pusnke ot lIkoa1K0B0O»

Anpec pecypca: https://2.shkolkovo.online/free/physics

10 — u¢posoii oopa3zoBaTeabHbIi pecypc aiasa mkoJa «AKnace» Anpec pecypca: https:// www.yaklass.ru/.

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

FOCYAAPCTBEHHOE BHO)XETHOE OBLLEOBPA30BATEJ/IbHOE 18.09.23 16:18 (MSK) CepTtudukat 2ED549C221E126945D1FABD965721A‘62C2
YYPEXAEHMWE LUKOJIA-UHTEPHAT KYPOPTHOIO PAAOHA

CAHKT-TMETEPBYPTA "OJIMMMNUIACKNIA PE3EPB", BarxuH Bsuecnas

Hukonaeswny, vpexkTop
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