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MOACHUTEJIbHAA 3AMNMNCKA

Mporpamma no ¢m3mke 6a30BOr0 YPOBHS Ha YPOBHE CpeAHEero o6Liero o6pasoBaHus
paspaboTaHa Ha OCHOBE MOJIOXKEHMI W TpeboBaHWMI K pe3ynbTaTaM OCBOEHUS OCHOBHOM
obpa3oBaTe/ibHOM MNporpaMMbl, MpeacTaBneHHbix B ®FOC COO, a Takke C Y4Y4ETOM
(befepanbHOM paboueit nporpammbl BOCAWUTAHWA W KOHUENUUW npenogaBaHns y4yebHOro
npegmeta «®u3nka» B  06paszoBaTe/ibHbIX  OpraHm3aumax  Poccuiickon — defepaumu,
peain3yroLLMX OCHOBHbIe 06pa3oBaTe/ibHble MPOrpaMMbl.

CofepxxaHue nporpammbl MO (hU3MKe HarpasieHO Ha (OPMUPOBaHWME €eCTeCTBEHHO-
Hay4yHOI KapTuHbI Mupa obyyatowmxca 10-11 knaccoB nNpu 06y4eHUM X Gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATENIbHOCTHOIO nogxoga. MporpamMmMa no ¢m3ankKe COOTBETCTBYET
Tpe6oBaHusM ®IOC COO K nnaHWpyeMbIM SIMYHOCTHLIM, MPEAMETHLIM M MeTanpeaMeTHbIM
pesynbTaTtaM 00y4eHUs, a TakkKe Yy4uTblBaeT HeoOXOAMMOCTb peanzaumm MeXnpeameTHbIX
CBAA3e (DM3MKM C eCTeCTBEHHO-Hay4HbIMW Y4ebHbIMM npegmMeTamMu. B Heil onpegenstorcs
OCHOBHbIE Lie/In MU3yyeHUst (DM3MKKM Ha YPOBHE CpeAHero oobLuero o6pasoBaHusi, niaHupyemble
pe3y/nbTaTbl OCBOEHMS Kypca (PM3MKMW: JINYHOCTHbIE, MeTanpeAMeTHble, MNpeaMeTHble (Ha
6a30BOM YpPOBHE).

Mporpamma rno (Pr3MKe BK/IKOYAET:

e NaHMpYyeMble pe3y/bTaTbl OCBOEHUS Kypca (M3nK1 Ha 6a30BOM YpPOBHe, B TOM 4YuC/e

npegMeTHble pe3y/bTaTbl M0 rogaM 06yYeHus:;

e cofiepXXaHue y4ebHoro npegmeta «Pu3rKa» rno rogam 06yyeHus.

Pu3mKa KaK HayKa 0 Hanbosiee 06LLMX 3aKOHaxX MPUPOLbI, BbICTYrNas B Ka4ecTBe y4e6HOro
npegmeTa B LUKOJ/E, BHOCUT CYLLECTBEHHbIN BKa4 B CUCTEMY 3HaHWUIA 06 OKpYXXatoLleM MUpe.
LLIKO/bHbIA  KypC (DM3MKM — CUCTEMOOOPA3YIOLWMIA A1t eCTeCTBEHHO-HAYUHbIX YYebHbIX
npeaMeTOB, MOCKO/bKY (DM3MYECKMe 3aKOHbI IeXaT B OCHOBE MPOLECCOB U ABNEHNIA, N3yYaeMblX
XUMUelr, 6ronornei, unsnyeckoin reorpaduein n acTpoHoMuen. cnonb3oBaHue M aKTUBHOE
NPUMeHeHe (M3NYECKMX 3HAHWI  OnpedenseT XapakTep W pasBUTUE Pa3HOO6pasHbIX
TEXHOMOIMIA B C(hepe 3SHEPreTMKW, TPaHCMNOPTa, OCBOEHMS KOCMOCA, MONYYEHUS HOBbIX
maTtepuasios C 3aaHHbIMW CBOMCTBaMU N APYruX. M3ydeHne QU3nKu BHOCUT OCHOBHOW BK/af B
(hopmMmpoBaHMe eCTECTBEHHO-HAYUYHOWN KapTWHbI MUpa 06y4aroLmXcs, B POPMMpPOBaHME YMEHWIA
NPUMEHSATb HayYHbI METOZ, MO3HAHUA MPY BbINOHEHUN UMW YYeOHbIX UCCeA0BaHUN,

B ocHOBY Kypca (h13nKn s YPOBHS CPeAHEro o6Liero 06pasoBaHns NOMOXeH psaf Uaen,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLWMIMbI ero NOCTPOEHUS.

pes uenocTHoOCcTU. B COOTBETCTBMU C Hell KypC SBNSAETCA NIOMMYECKN 3aBEPLUEHHBIM, OH
COAEPXKMT MaTepuan 13 BCEX Pas3fenioB PU3MKK, BKIOYAET KakK BOMPOCH! KNaCCUYECKON, Tak u
COBPEMEHHOW (hU3UNKM.

W pes reHepanusayum. B cOOTBETCTBUM C Heil MaTepuan Kypca (hM3nkn 06beMHEH BOKPYT
(m3nuvecknx Teopuid. Bepywum B Kypce ABNsSeTCA (POPMUpPOBaHMe MNpeACTaB/eHuin o
CTPYKTYPHbIX YPOBHAX MaTepuu, BELLLECTBE U Nose.

Vaea rymaHnTapusaumn. E€ peannsauma npegnonaraet MUCNosib30BaHNE ryMaHUTapHOro
noTeHuMana (M3nNYeCKon HayKu, OCMbIC/IEHWE CBA3W Pa3BUTUS (PU3MKKM C pasBUTMEM O6LLECTBa,
a TaKKe C MMPOBO33PEHYECKMMU, HPABCTBEHHLIMW M 3KOJIOMMYECKMMM NPo6iemMamu.

W pes nprknagHoin HanpasneHHoCTW. Kypc r3nky npeanonaraet 3HaKOMCTBO C LLUMPOKUM
KPYroM TEXHUYECKUX Y TEXHOIOMMYECKNX NPUIOXKEHNI U3YHEHHbIX TEOPUIA N 3aKOHOB.

Vpesa askonormsaumy peannsyetcs MNOCPeACTBOM BBELEHWS 3/MEMEHTOB COAEPXKaHus,
MOCBALWEHHBIX 3KOM0rMYeCKMM npobseMam COBPEMEHHOCTWU, KOTOpPblE CBSi3aHbl C Pa3BUTUEM
TEXHVKM U TEXHOOTUIA, a TakxKe 06CyXAeHNs Npo6siemM paumoHasIbHOro NPUPOLONOb30BaHNSA 1
3KONI0rMyecKoin 6e30nacHoOCTH.

CTep>XHeBbIMU 3/1eMEHTAMUN Kypca (IM3UKW Ha YPOBHE cpefHero obuiero obpasoBaHus
ABNAKOTCA (Pu3nyeckme Teopum ((hopMmpoBaHMe NPEACTaBAEHWUIA O CTPYKTYpPe MOCTPOEHUS
(hM3MYeCKOM Teopumn, ponn  (hyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLMMNOB B COBPEMEHHbIX



NPeLCTaBNeHUAX O MPUPOAE, FpaHUUax MPUMEHMMOCTU TEOPWUIA, ANA ONUCaHWUS eCTECTBEHHO-
Hay4HbIX AB/IEHWIA 1 MPOLIECCOB).

CUCTEMHO-[eATe/IbHOCTHBIN NOAX0A B Kypce (hMM3MKN peasin3yeTcs Npexze BCero 3a CUeT
OpraHu3aummn 3KCnepuMeHTaIbHON AeATeNlbHOCTU 0byyarowmxcs. Ong 6a30BOro ypoBHS Kypca
(M3MKN — 3TO MCMOJb30BaHNE CUCTEMbI (PPOHTAIbHBIX KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B MporpaMMe Mo (u3nke 06beAuHEHbl B OO6LLMIA CMIMCOK
YUYEHMNYECKMX MPaKTUYeCKMX paboT. BblaeneHne B yKazaHHOM MepeyHe 1labopaTopHbIX paboT,
NPOBOAUMBIX [A/1i KOHTPO/A W OLEHKW, OCYLLECTB/SETCA Yy4vaCTHMKaMM 06pa3oBaTesibHOro
npouecca Ucxofs u3 0COBeHHOCTEN NIaHNPOBaHWSA U OCHaLLeHUs KabuHeTa unsnku. Mpu aTom
obecrieumBaeTcsi OBnafeHVe 00y4YaloLMMUCA YMEHUSAMWU MPOBOAUTL KOCBEHHbIE W3MEPeHMs,
1CCnefoBaHNs 3aBUCUMOCTEN (DU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
NPeLI0XKEHHbIX FMNoTe3.

BonbLloe BHUMaHWE YOeNseTCA PEeLlEeHNI0 PaCYETHbIX M KaYeCTBEHHbIX 3adad. [pu 3Tom
[J191 PacUETHbIX 3afa4 NPMOPUTETOM ABNAKOTCS 334a4M C ABHO 33JaHHOIN (IM3NYECKON MOENbHO,
MO3BO/IAIOLLME MPUMEHATb M3YYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTM Kak M3 OfHOro pasjena
Kypca, Tak ¥ UHTerpupys 3HaHusi U3 pasHbiX pas3fenos. 19 KayeCTBeHHbIX 3a4a4 NpYopuTeTOM
ABNAIOTCSH 3afaHUs Ha OObACHEeHWE NpPOTEKaHWUs (U3NYECKUX SABMIEHUA U MPOLECCOB B
OKpYXKatoLLen Xu3HW, Tpebytowme Bblbopa (M3MYECKON MOZenn Ans CUTyauuu MNpakTuKo-
OPUEHTUPOBAHHOIO XapaKkTepa.

B cootBetctBMM C TpeboBaHmaMM PIFOC COO K marepuasibHO-TEXHUYECKOMY
obecrieyeHnto y4ebHOro npouecca 6a3oBbll YPOBEHb Kypca (M3NKWM Ha YPOBHe CpefHero
obuero obpasoBaHus [O/MKEH M3y4aTbCs B YCNOBUSAX NPEAMETHOIO KabuHeTa (M3NKU Unn B
YCNOBUSX UHTErPUPOBAHHOIO KabuHeTa NpesMeToB eCTECTBEHHO-HaYy4YHOro Lmkia. B kabuHete
(h131KN JOMKHO BbITb HEOBX0AMMOE NabopaTopHOe 060pYA0BaHME A1 BbINO/IHEHUSA YKa3aHHbIX
B nporpamme Mo (M3NKe YYEHWYECKUX MpPaKTUYeCKMX paboT U [AEeMOHCTPauvoHHOe
obopyaoBaHme.

[eMOoHCTpaumoHHoe 060pyaoBaHMe  (OpMUPYeTCs B COOTBETCTBMM C  MPUHLMNOM
MUHUMa/IbHO [OCTATOYHOCTU U 06ecrneynBaeT MOCTaHOBKY MEPEUUC/IEHHbIX B Mporpamme no
(hM3nKe KNOYEBLIX AEMOHCTpaUui ANS UCCNef0BaHUA M3y4YaeMblX SBNEHWA M MNPOLECCOB,
AMMUPUYECKMX N (PYHAAMEHTA/IbHBIX 3aKOHOB, X TEXHUYECKMX NPUMEHEHWIA.

JlabopaTopHoe 06opyaoBaHME AN YYEHWYECKUX MPaKTUYECKUX paboT (opmupyeTcs B
BUAE TeMaTU4YeCKMX KOMIIEKTOB W 06ecrneymBaeTcs B pacyéte OLHOr0 KOMM/eKTa Ha [ABYX
obyvarolumxca. TemaTuyeckme KOMMIEKTbI 1a60paTOpHOrOo 060pYyA0BaHUSA [O0/MKHbI  ObiTh
MOCTPOEHbI Ha KOMM/EKCHOM MCMO/Ib30BaHMM aHasIoroBbIX M LMMPOBLIX MPUOG0PoB, a Takxke
KOMIMbIOTEPHBIX M3MEPUTENbHBLIX CUCTEM B BUAE LMPPOBLIX NabopaTopuid.

OCHOBHbIMM LieNsiMy 13y4eHns (oM3nKn B 06LLLEM 06pa3oBaHNM SBSKOTCS:

e (hopmMpoBaHME WHTEpeca W CTPEMJIEHUS OOY4aroLWMXC K Hay4YHOMY W3YYEHUIO

NPUPOAbI, Pa3BUTHE UX MHTENNEKTYa/IbHbIX Y TBOPYECKMX CMOCOBHOCTEN;
e pasBuTMe TNpeACTaB/ieHWA O HAy4YHOM MeTode MO3HaHMs U (hopmMupoBaHue
NCCNefoBaTeIbCKOro OTHOLLEHMS K OKPY)KatOLMM SBIEHUAM;

e (hopmMMpOBaHME HAYYHOIO0 MUPOBO33PEHUA KaK pe3ynbTara U3yYeHWUs OCHOB CTPOEHWUS

matepuu 1 pyHAaMeHTaIbHbIX 3aKOHOB (PU3NKN;

e (hopmMpoBaHMe YMEHWUIA 0OBACHATL ABNEHMS C UCMOJIb30BaHMEM (DU3NYECKNX 3HAHWIA U

Hay4HbIX [OKa3aTe/bCTB;
e (hopmMpoBaHMe NPeLCTaBNEHUIA O POV (DU3NKKN AN Pa3BUTUA APYrNX eCTECTBEHHbIX
HayK, TEXHUKM N TEXHONOTUIA.

JocTvkeHne aTMX Leneit obecneymBaeTcs peLleHVeM Cneayrowmx 3ajad B npouecce

N3yyeHns Kypca (PU3NKN Ha YPOBHE CpeaHero obLLero o6pasoBaHms:



e MpUobpeTeHNe CUCTEMbI 3HAHWIN 06 06LWMUX (N3NYECKMX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TeopusX, BKIOYAsA MEXaHVKY, MOJIEKYNAPHYIO (PU3NKY, 3NEKTPOANHAMUKY, KBAHTOBYHO
(PU3MKY U 3NEMEHTbI aCTPOU3NKN;

e (hopMMpoBaHME YMEHWUI TMNPUMEHSATb TeOpPeTUYECKUe 3HaHUS AN 06bACHEHMS
(M3NYECKNX SBNEHUIA B MNPUPOAE W [AN1F MNPUHATUA MPaKTUYECKUX peLleHnid B
NOBCEAHEBHOW XKN3HN;

e OCBOEHMEe CroCOOOB peLUeHNs pa3/IMyHbIX 33dady C ABHO 3afaHHOM (PU3MYECKOM
MOJeNblo, 3adad, nojpasymMeBatOLMX CaMOCTOATE/IbHOE CO34aHue  (PU3MYECKOM
MOfenn, aaeKBaTHOM YCOBUAM 3aauu;

e OHMMaHNE (PU3NYECKUX OCHOB M MPUHLMMNOB AENCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHO/I0rMYECKNX MPOLLECCOB, UX B/IMSIHWUSA Ha OKPYXKaIOLLLYHO Cpesy;

e OBMafleHVe MeTofaMn CamMOCTOATE/IbHOrO MJaHNUPOBaHUA U NPOBeLeHUS (PU3NYECKNX
9KCMEPUMEHTOB, aHaM3a W WHTepnpeTauMm  WHGopMauuu,  onpegeneHus
[OCTOBEPHOCTU MONYYEHHOTO pesy/bTara;

e CO3[aHune YCNOoBWUIA ONsi pa3BUTUS YMEHWUIA MPOEKTHO-MUCCNEA0BATENIbCKON, TBOPYECKOWA
[eATeIbHOCTH.

Ha n3yyeHne m3nku (6a30Bblii YPOBEHb) Ha YPOBHE CPeAHero o6Liero o6pasoBaHus
oTBoamuTca 136 yacoB: B 10 Knacce — 68 yacos (2 yaca B Hefento), B 11 knacce — 68 yacos (2
yaca B Hefeno).

Mpepgnaraemblii B NporpaMmMe no rsrke nepeyveHb 1abopaTtopHbIX 1 NPaKTUYECKNX paboT
ABNAETCA PEKOMEHOBaHHbIM, Yy4uTe/lb fenaeT BblbOp NpoBeAeHUs nabopaTopHbIX pPaboT K
OMbITOB C YY4ETOM UHAMBUAYaIbHLIX 0COGEHHOCTEN 06YYatOLLMXCS.



COLEP>XXAHWVE OBYYEHWA

10 K/1ACC
Pa3gen 1. ®u3nka n MeTofbl HAy4YHOro NO3HaHUA
®dusnKa — Hayka 0 npupoge. HayyHble MeTOAbl MO3HaHMA OKpyXatoulero mupa. Ponb
3KCMNepuUMeHTa 1 TeopUK B MPOLecce NO3HaHMA NPUPOAbI. DKCMEPUMEHT B (PU3NKe.
MogenupoBaHue (M3NYECKNX SBNEHUIA 1 NpoLeccoB. HayuHble runoTesbl. Pursmyeckue
3aKOHbI 1 Teopun. ['paHNLLbl MPUMEHMMOCTM PU3NYECKNX 3aKOHOB. [NprHUMN COOTBETCTBUS.
Ponb 1 MecTo (m3nKM B (HOPMMPOBAHUM COBPEMEHHON Hay4yHOW KapTWHbI MWpa, B
NPaKTUYECKOW AeATeNlbHOCTU NTHOAEN.
JemoHcTpaumn
AHaNorosble N LUGPoBbIe N3MePUTE/IbHbIE NPUOOPLI, KOMMbIOTEPHbIE AATUUKN.

Pasgen 2. MexaHnka

Tema 1. KnHemar mka

MexaHunuyeckoe AaBuxeHWe. OTHOCUTENILHOCTb MeXaHW4YecKoro [AswkeHusa. Cuctema
OTCYéTa. TpaekTopms.

MMepemeLleHre, CKOpoCTb (CpefHss CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHwue
maTepuasibHOM TOUKM, UX MPOEKLMN HA OCUM CUCTEMbI KOOpAMHAT. CNoXKeHWe nepemeLleHnin 1
C/TIOXKEHME CKOPOCTENA.

PaBHOMEpPHOe M pPaBHOYCKOPEHHOE NPSMOMHENHOe ABMKEeHME. patiuku 3aBUCUMOCTH
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTU 1 NepeMELLEHNS MaTepuasibHON TOUKM OT BPEMEHM.

CBo60HOe nafieHne. Y CcKopeHre cBOG0AHOI0 nageHus.

KpunBonnHeiHoe [BWKeHWEe. [IBMKEHME MaTepuasibHOM TOUKM MO  OKPY)KHOCTU C
MOCTOSAHHOM MO MOAY/0 CKOPOCTbHD. YTrN10Bas CKOPOCTb, JIMHEWHas CKOpocTb. [Mepuog w
yacToTa obpaleHus. LieHTpocTpemMuTeNibHOE YCKOPEHHE.

TexHMYecKne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHME: CNUAOMETP, [ABWKEeHue
CHapALOB, LienHble 1 peMEHHbIE nepeaayn.

JemoHcTpaumu

Mopgenb cucTembl OTCHETa, UNTHOCTPALNA KUHEMATUYECKMX XapaKTEPUCTUK ABUKEHWS.

Mpeobpa3oBaHue ABMXKEHWUIA C UCMOb30BAHMEM MPOCTbIX MEXaHN3MOB.

MafeHWe Ten B BO3AYXe U B pa3peXkxeHHOM MNpPOCTPaHCTBe.

HabntofeHve ABMXeHWs Tena, 6pOLLEeHHO0 MO Yr/IOM K FOPU30HTY U FOPU30HTA/TbHO.

13mepeHune ycKopeHWs CBOGOAHOTO NajeHus.

HanpasneHne CKOPOCTU NPU ABUXKEHUM MO OKPYXXHOCTU.

YUeHNYecKuid IKCnepuMeHT, nabopaTopHble paboTbl

3yyeHre HepaBHOMEPHOIO ABVKEHMS C LieSbHo OnpesesieHNs MrHOBEHHO CKOPOCTW.

WccnepoBaHvue — COOTHOLLEHWS — MeXay — MyTAMKW,  NPOALEHHbIMM  Te/loM  3a
nocnegoBate/ibHble paBHble MPOMEXYTKA BPEMEHM MNPU  PaBHOYCKOPEHHOM [BMXXEHUN C
Ha4a/IbHON CKOPOCTbIO, PAaBHOW HY/HO.

3yuyeHve ABVXXEHUS LapuKa B BA3KOWN XXNAKOCTH.

3yueHve ABMXXEHUS Tena, 6pOLLEHHOr0 rOpU30HTa/IbHO.

Tema 2. iInHamuka

MpyHUMN oTHOCKTeNbHOCTKU anunes. Mep.bii 3akoH HbloTOHA. HepumabHble CUCTEMbI
OTCYETa.

Macca Tena. Cuna. [MpuHumn cynepno3vumn cun. BTopoit 3akoH HbloToHa ans
maTtepuasibHOM TOUKKN. TpeTuii 3aKoH HblOTOHa [/19 MaTepuasibHbIX TOYEK.

3aKOH BCeMUpHOro TAroteHna. Cuna TaXecTn. [NepBas KOCMUYECKasa CKOPOCTb.

Cwuna ynpyrocTtun. 3akoH 'yka. Bec Tena.



TpeHune. Buabl TpeHus (NOKOSA, CKOMbXeHWs, KaveHus). Cuna TpeHus. Cyxoe TpeHwe.
Cuna TpeHusa CKOMIbXeHUs 1 cuia TpeHus nokos. KoapuuneHT TpeHns. Cuna conpoTuBieHUs
npwn ABVXeHUW Tena B XXUAKOCTU U rase.

MocTynaTtesibHOe M BpaLaTe/lbHOe ABMXeHWe abCoNTHO TBEPAOIOo Tena.

MOMeHT cuibl OTHOCUTENbHO OCW BpalleHWs. [1n1e4o cunbl. YcnoBus paBHOBeCUS
TBEpAOro Tena.

TexHMYeCKMe YCTPOCTBA M MPaKTUYECKOE MPUMEHEHUe: MNOAWMMHUKK, [BUKEHUE
NCKYCCTBEHHbIX CMYTHUKOB.

JemoHcTpaumu

HABNeHne nHepunn.

CpaBHeHVe Macc B3aMOeNCTBYHOLLMX Tel.

BTopoii 3akoH HbOTOHA.

V3mepeHune cun.

CnoxkeHue cun.

3aBMCMMOCTb CU/bI YNPYrocTy OT Aedopmarimu.

HeBecomocTb. Bec Tena npu yCKOpeHHOM NoAbEME N NafeHUN.

CpaBHeHMe cun TPeHUSA NOKOSA, KAYEHUS U CKOJIbXKEHWS.

YcnoBusi paBHOBECUA TBEPAOIO Tena. Buabl paBHOBeECUS.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

M3yueHre ABMXXEHUS BPYCKa Mo HAKNOHHOM MI0CKOCTH.

ViccnepgoBaHve 3aBMCMMOCTM CWUT YMNPYrOCTW, BO3HUKAIOLWMX B MPYXMHE U Pe3VHOBOM
obpasue, 0T nx geopmaumu.

WccnenoBaHve yCNOBWiIA paBHOBECUS TBEPLOIO Tefa, MMEKOLLEro OCb BpaLLeHUs.

Tema 3. 3aKOHbI COXpaHeHNsA B MexaHnKe

ViMnynbc MaTepuasibHON TOUKM (Tena), CUCTEMbI MaTepuasibHbIX TOYeK. VIMMy/bC Cusbl v
N3MeHeHVe NMMynbca Tesa. 3aKoH CoOXpaHeHNa NMNynbca. PeakTMBHOE ABUXKEHNE.

Pa6oTa cubl. MOLWHOCTb CUMbI.

KnHeTnuyeckasi sHeprus maTepuasnbHOM TOUKW. TeopemMa 06 M3MEHEHMU KUHETUYECKOW
3Hepruu.

MoTeHumanbHas aHeprus. MoTeHUManbHas 3Heprus ynpyro AeopmMmupoBaHHON NPYXXMHbI.
MoTeHUmaIbHas aHeprus Tena B6M3N NOBEPXHOCTM 3eMIn.

MoTeHuMaIbHble N HenoTeHUMabHble Cubl. CBSA3b paboTbl HEMOTEHUMAbHBIX CUM C
N3MEHEHNEM MEXaHNYeCKO 3Heprum CUCTeMbI TeN. 3aKOH COXPAHEHUS MEXaHNYECKON aHepruu.

Ynpyrue v Heynpyrue CTo/IKHOBEHUS.

TexHMYeCKMe yCTPOMCTBA U MPaKTUYECKOe MPUMEHEHME: BOAOMET, KOMNEP, NPYXXMHHbIN
MUCTONET, ABVKEHNE PaKeT.

JemoHcTpaumn

3aKOH coxpaHeHusa UMMY/bCa.

PeakTBHOe ABMXKEHWMeE.

Mepexos NOTeHLMaIbHON 3HEPT N B KWHETUYECKYHO 1 06paTHO.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

3yyeHre abCONOTHO Heynpyroro ygapa C MOMOLLbI [ABYX OAMHAKOBbLIX HUTSAHbIX
MasTHUKOB.

WccnepoBaHve cBsi3u paboTbl CUbl C M3MEHEHWEM MEXaHWYECKOW 3Heprum Tena Ha
npumepe pacTXKEHNA PE3VHOBOMO XryTa.

Pasgen 3. MonekynsapHasa pmsnka n TepMmognHamMmmKa
Tema 1. OCHOBbI MONEKYIAPHO-KMHET MYECKON T eopum
OCHOBHbIe MONOXEHNS MOJIEKYNAPHO-KNMHETUYECKON TEOPUM M NX OMNbITHOE 060CHOBaHWE.
BpoyHoBCKOe [ABWKeHVe. Audysus. Xapaktep [ABMXKEHMA W B3aUMOAENCTBMS  YacTul,
BellecTBa. Mofenn CTPOEHMSI ra3oB, XWUAKOCTEA W TBEPAbIX TeN N OOBLACHEHWE CBOWCTB



BeLecTBa Ha OCHOBe 3TUX Mogeneil. Macca v pasmepbl Monekyn. KonmyecTBO BeLecTBa.
lMocToAHHaa ABoraapo.

Tennosoe paBHoBecKe. Temnepatypa 1 eé namepeHue. LLikana Temnepatyp Lienbcus.

Mogenb naeanbHoro rasa. OCHOBHOE YpaBHEHWE MOJEKYNSPHO-KMHETUYECKOW Teopum
naeanbHOro rasa. AOCONOTHasA TemrepaTypa Kak Mepa cpefHell KMHETUYECKON 3Heprum
TENNOBOr0 [ABWXeHWs dactuy rasa. Lkana TemnepaTyp KenbBuHa. [a30Bble 3aKOHbI.
YpaBHeHne MeHpaeneeBa—KnaneinpoHa. 3akoH [anbToHa. 3onpoueccbl B MaeanbHOM rase C
MOCTOAHHBIM KO/IMYECTBOM BeLlecTBa. ['paduyeckoe npeactas/ieHMe M30MPOLECCOB: U30TEPMA,
n3oxopa, n3obapa.

TexHMYeCKMe YCTPOMCTBA N MPaKTUYECKOE NPUMEHEHME: TePMOMETP, 6apoMeTp.

JemoHcTpaumn

OnbITbl, [OKasblBaloLWe [ONCKPETHOE CTPOeHMe BellecTBa, (oTorpaum MOeKyn
OpraHMyecknx CoefVHeHWA.

OnbITbI MO ANDhY3UM XXUAKOCTEN 1 ra3oB.

Mogenb 6pOYHOBCKOr0 ABVKEHUS.

Mogens onbiTa LLITepHa.

OnbITbl, AOKa3bIBAOLLME CYLLLECTBOBAHNE MEXXMOEKYNSAPHOTO B3aMMOAENCTBUS.

Mogenb, MNNICTPUPYOLLAas NPUPOAY AAaB/EHNA ra3a Ha CTEHKU cocya.

OnbITbl, UINOCTPUPYIOLLME YPaBHEHWE COCTOAHUA MAEa/IbHOIO rasa, U30npoLecchl.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

OnpegeneHne maccbl BO3[yXa B KAaCCHOM KOMHAaTe Ha OCHOBE W3MepeHuin 06béMa
KOMHaTbl, JaBfeHNsa 1 TeMMepaTypbl BO3JyXa B HEiA.

VccnepnoBaHve 3aBUCUMOCTY MEXY NapameTpamy COCTOSHUSA PaspedXxeHHOro rasa.

Tema 2. OCHOBbI T epMOAMHAMUKN

TepmogrHamunyeckass cuctema. BHYTpeHHSISi aHeprus TepMOAUHAMUYECKON CUCTEMbI U
Cnoco6bl eé nameHeHWs. Konnyectso TenioTbl U paboTa. BHYTPeHHAS 3HEprus of4HOATOMHOIO
naeanbLHOro rasa. Buapl Tennonepegayun: Tenn10NpoOBOLHOCTb, KOHBEKLUA, U3MTydeHMe. Y aenbHas
TEensI0EMKOCTb BeLlecTsa. Ko/iMyecTBo TensioThbl Npy Tenonepesaqe.

MoHATMe 06 aamabaTHOM npouecce. [lepBblil 3aKOH TepMOAUMHAMUKK. [TpyMeHeHune
MepBoro 3akoHa TepMOAMHaMUKK K n3onpotieccam. I'pagmyeckas uHTepnpeTaums paboTbl rasa.

BTopoii 3akoH TepmoanHaMuKK. HeobpaTMMOCTb NPOLIECCOB B MPUPOAE.

Tennosble MawyHbl. MPUHUMNBI AEACTBUA TEMMOBLIX MalUKUH. Mpeobpa3oBaHns IHEPrun B
TennoBbIX MawnHax. KoahhuumreHT nonesHoro AercTBmna TennoBoi MawwmHbl. Likn KapHo u
ero KoaghmUMEHT NONE3HOI0 AENCTBUSA. DKOMOrMYECKME NPOBAEMbI TENNO3HEPTETUKM.

TexHMYecKne YCTPOMCTBA W NPaKTUYECKOE MPUMEHEHME: [BUrate/lb BHYTPEHHEro
cropaHusi, 6bITOBOW X0NIOANbHUK, KOHAULMOHEP.

JemoHcTpaumn

3mMeHeHVe BHYTPeHHeil 3Heprum Tena Mpu COBePLUEHMM paboTbl: BbINET MPOOKUA U3
OYTbIKA NOJ [JENCTBMEM CXATOr0 BO3[yXa, HarpeBaHue aupa B NaTyHHON TpybKe NyTEM
TpeHus (BUAEOLEMOHCTpauUuS).

3mMeHeHWe BHYTPeHHel aHepruy (Temnepartypbl) Tena npy Tensonepegave.

OnbIT No aanabaTHOMY pacLUMPEHNO BO3AyXa (OMbIT C BO3AYLUHbIM OrHUBOM).

Mogenu napoBou TypOuHbI, ABUraTeNs BHYTPEHHErO CropaHus, peakTUBHOIO ABuUraTtens.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

3mepeHue yaensHOM TennoéMKoCTH.

Tema 3. Arperat Hble COCT 0SHUS BeLLLECT Ba. P a30Bble nepexosbl

Mapoobpa3oBaHMe U  KOHAeHcauusi. lMcnapeHme W KuneHue. AGCONOTHas W
OTHOCUTE/IbHAs BNaXXHOCTb BO3Ayxa. HacbILWeHHbIN nap. YaenbHas TennoTa napoobpasoBaHus.
3aBMCMMOCTb TeMMepaTypbl KUMEeHWUs OT LaB/IEHUS.



Teéppgoe Teno. Kpuctanimueckme n aMopHble Tena. AHM30TPONUSA CBOMCTB KPUCTa/OB.
XKupgkune kpuctannel. CoBpeMeHHble matepuanbl. [naBneHne u Kpuctanimsaums. YaenbHas
Tennota nnasneHus. Cybnmmayms.

YpaBHeHue TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA M MNPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U MCUXPOMETP,
KaslopuMeTp,  TEXHOMOTUW  MOJyYeHUA  COBPEMEHHbLIX  MaTepuasioB, B TOM  4ucne
HaHOMaTepuasoB, N HAHOTEXHOJIOT U,

JemoHcTpaumn

CBoiiCcTBa HaCbILWEHHbIX MapoB.

KunneHve npn NOHMXXEHHOM [aB/IEHUN.

Cnocobbl N3MepeHUs BNaXKHOCTU.

HabntogeHve HarpeBaHusA 1 NNaB/eHUs KPUCTa/IIMYECKOr O BELLECTBa.

JeMoHCTpauus KpucTaos.

YUeHNYecKuid IKCnepuMeHT, nabopaTopHble paboThl

13mepeHne 0THOCUTE/IbHOW BNaXXHOCTU BO3AyXa.

Pasfen 4. OneKTpogMHammka

Tema 1. D7eKT pocT ar nka

AnekTpuzauma  Ten.  INEKTpUYecKUiA 3apsd. [Ba BuAa  3NEKTPUYECKUX  3apsifoB.
[MpOBOAHVKN, AN3NEKTPUKN W NONYNPOBOAHNKN. 3aKOH COXPaHEHNSA 3/IEKTPUYECKOTO 3apsaja.

B3aumogeiicteme 3apsgoB.  3akoH KynoHa. TOYeYHbI  3NEKTPUYECKUIA  3apsia.
AnekTpuyeckoe nose. HanpsaXEéHHOCTb 3neKTpuyeckoro nond. [NpuHUMN cynepnosvumm
ANEKTPUYECKMNX NOoNei. JIMHUM HanPSHXKEHHOCTIN 3M1IEKTPUYECKOTO NOJS.

Pabota cmn  anekTpocTaTMyeckoro nons. [lloTeHyman. Pa3HOCTb  MOTEHLMA/OB.
[MpOBOAHVKN U QU3NEKTPUKN B 3/IEKTPOCTATUYECKOM NoJie. [Manekrpuyeckas npoHULLaeMoCTb.

ONeKTpoéMKOCTb. KoHfeHcaTtop. D1eKTPOEMKOCTb M/IOCKOro KOHAeHcaTtopa. JHeprus
3apAXEeHHOro KoHaeHcartopa.

TexHMYecKMe YCTPOWCTBA U MPaKTUYeCKOe MPUMEHEHWE: 3/1EKTPOCKON, 31eKTPOMETP,
3NeKTPOCTaTMYECKas 3almuTa, 3a3emsieHre 31eKTPONpuoopoB, KOHAEHCATOP, KOMUPOBa/IbHbIN
annapart, CTPYMHBbIA NpUHTEP.

JemoHcTpaumn

YCTPOCTBO W MNPUHLUMIN AENCTBUS 3NEKTPOMETPA.

B3avMofencTeme HaaNeKTPU30BaHHbIX TeS.

AneKkTpuYecKoe nose 3apsaXeHHbIX Ten.

[MpOBOAHMKN B 3N1EKTPOCTATUYECKOM MOSe.

AneKkTpoCcTaTNYECKada 3aLLmTa.

[N3aneKTpukm B 31eKTPOCTaTUYECKOM MOe.

3aBMCUMOCTb  3/IEKTPOEMKOCTM M/IOCKOrO  KOHAZeHcaTopa OT nowaan naacTuH,
PacCcTOAHMS MEXAY HAMU U AU3NIEKTPUYECKO NPOHNLLAEMOCTN.

SHeprua 3apsxeHHOro KoHAeHcartopa.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

V3mepeHmne 3NeKTPOEMKOCTM KOHAEeHcaTopa.

Tema 2. IMOoCT OSAHHbIN 31EKT PUYECKUIA T OK. TOKU B pas/iNyHbIX cpefax

ANEKTPUYECKUIA TOK. YCMOBUA CYLLLECTBOBAHUA 3MEKTPUYECKOr0 TOKa. VICTOUHMKM TOKa.
Cuna Toka. MNMOoCTOSAHHBIA TOK.

HanpsxeHune. 3akoH Oma A1 ydacTKa Lenu.

AneKTpuyecKoe COMPOTUB/IEHME. YpensHoe COMpPOTMB/IEHNE BelllecTsa.
MocnepoBaTenbHOE, NapannefnbHoe, CMeLLaHHOe CoejMHeHe NPOBOAHNKOB.

PaboTa 3/1eKTpMYecKoro Toka. 3akoH xoyns—/leHua. MOLLHOCTb 3/1EKTPUYECKOTO TOKa.

DNeKTPOABMXKYLLAA Cuia N BHYTPEeHHee CONPOTMB/IEHE UCTOYHMKA ToKa. 3akoH Oma ans
MOJIHOM (3aMKHYTOI) 3M1EKTPUYECKOW Liernun. KopoTkoe 3aMblKaHue.



ANEeKTPOHHas MPOBOAUMOCTb TBEPAbIX METa/IOB. 3aBUCMMOCTb COMPOTUB/IEHNSI METASI/IOB
oT Temnepatypbl. CBepXnNpoBOANMOCTb.

ANEeKTPUYECKUIA TOK B BaKyyMe. CBOINCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBogHukKU. COO6CTBEHHAs W MNPUMeCHas MPOBOAUMOCTb  MOJTYNPOBOLHUKOB.
CaoiicTBa p—n-nepexoga. MonynpoBoAHNKOBbIE NPUOOPBI.

JNeKTPUYECKNA TOK B pacTBOpax W pacnsaBax 3M1eKTPOAUTOB. INeKTPOAUTUYECKas
anccoumaums. neKTponms.

ANeKTpUYECKNiA TOK B razax. CamoCTOATe/bHbIN U HECAMOCTOATE/bHBIA paspss. MonHus.
lMnasma.

TexHMYecKne YCTPOWCTBA W MpPaKTUYECKOe MPUMEHEHME: amrepMeTp, BOJIbTMETP,
peocTat, WCTOYHUKM TOKA, 3MeKTPOHarpeBaTe/ibHble MPUOOPbI,  3MEKTPOOCBETUTE/IbHbIE
npubopbl, TEPMOMETP COMPOTUB/EHUS, BaKyyMHbIA AWO4, TEPMUCTOPbI U (HOTOPE3UCTOPSI,
NoyNPOBOAHWNKOBbLIN AMOJ, ra/lbBaHUKA.

JemoHcTpaumn

3mepeHune cusibl TOKa 1 HanpsiXXeHus.

3aBMCUMOCTb  COMPOTUB/IEHNS LWAVHAPUYECKUX MPOBOAHWKOB OT [JIMHbI, NOWaamn
NnonepevyHoOro ceyeHns u marepuana.

CwmeLLaHHOe coefIMHEHWe NPOBOAHMKOB.

MpAMoe n3MepeHne 3N1eKTPOABWXKYLLEN cunbl. KOPOTKOE 3aMblkaHWe rasibBaHUYeCKOro
3/leMeHTa M OLeHKa BHYTPEHHEro CONpOTUB/IEHMS.

3aBMCUMOCTb CONPOTUB/IEHNS METAINIOB OT TEMIMEPATYPbI.

MpoBOAMMOCTb 3NEKTPOUTOB.

VckpoBoii pas3pag 1 NPoBOAMMOCTL BO3AYyXa.

O[ZHOCTOPOHHSSA NPOBOAMMOCTb AMOJA.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

M3y4yeHre cMeLlaHHOro coeiJUHEHNS Pe3nCTOPOB.

V3mepeHne  aneKTpOABMXKYLLEA CWIbl  UCTOYHMKA TOKa W ero  BHYTPEHHEro
COMNPOTUBIEHUS.

HabntogeHve anekTponusa.

MexxnpegmMeTHbIe CBA3U

N3yueHne Kypca pu3vky 6a30Boro ypoBHs B 10 K/acce OCYLLECTBASETCS C YYETOM
COAepXKaTeNbHbIX MEXMPEeAMETHbIX CBA3e C KypcamMu MaTematuku, 6uonornuM, Xumuu,
reorpaumn n TeEXHONOrNN.

Me>KnpeAMeTHble MOHATWSA, CBS3aHHble C M3Y4YeHWEM METOJ0B HAy4HOro MO3HaHUA:
AB/IEHMe, Hay4Hbl (aKT, runoTesa, (M3MYecKas Be/MUMHA, 3aKOH, Teopwsi, HabntogeHue,
3KCMEPUMEHT, MOAENMPOBaHME, MOE/b, U3MEPEHNE.

MaTemMaTuKa: pelleHne CUCTEMbl YpaBHEHWW, JIMHeHas (yHKuUus, napabona,
rmnepbona, nx rpavikv 1 CBOMCTBA, TPUTOHOMETPUYECKME PYHKLMN: CUHYC, KOCUHYC, TaHTeHC,
KOTaHreHc, OCHOBHOE TPUITOHOMETPUYECKOE TOXAECTBO, BEKTOPbI M WX MPOEKUMU Ha OCu
KOOpAWHAT, CNOXeHWe BEKTOPOB.

Buonorusa: mexaHu4eckoe ABVXKEHME B XXMBOW npupoge, Anddysns, ocMoc, Tensoo6MeH
XXMBbIX OpPraHn3moB (BMAbI Tenaonepefayu, TeNJ0BOE PaBHOBECKE), NEKTPUYECKME ABMIEHNS B
YKMBOI Npupoge.

XuMUA: AUCKPETHOE CTPOEHMe BeLLLeCTBa, CTPOEHME aTOMOB M MOJIEKY/, MO/b BELLLECTBA,
MONApHas Macca, TennoBble CBOWCTBA TBEPAbIX TeN, >XWUAKOCTEW W ras3oB, 3NeKTPUYEecKue
CBOMCTBa METa/I/10B, 3MIEKTPOSITUYECKAS AUCCoLMaLns, rafbBaHuKa.

"eorpacous: BNaXXHOCTb BO3AyXa, BETPbI, 6apomMeTp, TEPMOMETP.

TexHonorusi: NpeobpasoBaHme ABUKEHWI C UCMO/Ib30BaHMEM MEXaHN3MOB, YUYET TPEHUS B
TEXHVKe, MOALWMMHUKK, WCMOMb30BaHWe 3aKOHA COXPaHeHMsi MMMynbca B TeXHUKe (pakeTa,
BOAOMET W [pyrve), ABuraTeNlb BHYTPEHHEro CropaHus, napoBas TypoOuHa, O6bITOBOM
XOMI0ANNIbHUK, KOHAWULMOHEP, TEXHONOIMN MONYYEeHNS COBPEMEHHBIX MaTepPUasioB, B TOM YKC/e



HaHOMaTepuasioB, W HAHOTEXHO/IOTUK,  3MEeKTpOCTaTU4YecKasd  3alwmTa,  3a3eM/ieHue
3NEKTPONpPUOOPOB, KCEPOKC, CTPYWAHbIA MPUHTEP, 3NEKTPOHarpeBaTeflbHble  NPMOOpPBI,
3NEKTPOOCBETUTE/bHbIE NPMOOPBI, Fa/lbBaHNKA.

11 KN1ACC
Pasfen 4. OneKTpogMHammka

Tema 3. MarHUT Hoe rnose. 3NeKT POMarHUT Haa UHOYKLMA

MoCTOSAHHbIE MarHWTbl. B3aMMogeicTBMe MOCTOSHHLIX MarHuToB. MarHuTHOe more.
BekTop MarHMTHOM UHAYKUUA. TIpUHUMN CYNepno3nummM MarHUTHbIX NoJsiei. JIMHUM MarHUTHOA
NHAYKUMW. KapTuHa IMHUIA MarHUTHON MHAYKLUUW MO/ MOCTOAHHbIX MarHUTOB.

MarHuTHoe none MPoOBOAHMKA C TOKOM. KapTuHa NMHWA MHAYKUMXW MarHUTHOrO nons
LNIMHHOTO MPAMOTO MPOBOAHUKA M 3aMKHYTOrO KOJIbLEBOrO MPOBOAHWNKA, KATYLLKM C TOKOM.
OnbIT 3pcTega. BzammopaecTeme NPOBOAHMKOB C TOKOM.

Cuna Amnepa, eé MOAY/b U Harnpas/eHue.

Cuna JlopeHua, eé moaynb W HanpaeneHue. [BMXEHME 3apsHKEHHOM 4acTulbl B
0[IHOPOAHOM MarHUTHOM nose. PaboTa cunbl JTopeHua.

FABNEHNe 3MEKTPOMAarHUTHOM WHAYKUMW. [1OTOK BEKTOpa MarHUTHOW WHAYKUMK.
ANeKTpoABMKYLLAA cuia MHAYKUMKW. 3aKOH 3N1eKTPOMarHUTHON MHAYKUMKN Papajes.

BuxpeBoe 3nekTpuMyeckoe mMose. ISNEKTPOABMXKYLLAA cuna WHAYKUMM B MPOBOLHUKE,
[BVXYyLLemcs NnocTynaresibHO B 04HOPOAHOM MarHUTHOM MoJe.

Mpasunno JleHua.

VHAYKTUBHOCTL. HBNeHMe CAaMOMHAYKLUNN. SNEKTPOABMXKYLLLAA CU1a CAMOUHAYKLINN.

SHeprva MarHUTHOTO NONSA KaTYLUKN C TOKOM.

DNeKTpoMarHMTHOe none.

TexHMYecKne YCTPOWCTBA W MPaKTUYECKOE MPUMEHEHME: TMOCTOSHHbIE MarHuThl,
3N1EKTPOMArHUTbI, 3N1eKTPOABUraTesb, YCKOPUTENN 3NEMEHTAPHBIX YacTULL, UHAYKLMOHHAA MNeyb.

JemoHcTpauuu

OnbIT IpcTeqa.

OTKNOHEHWE 31EKTPOHHOI0 NMyYKa MarHUTHLIM MOJEM.

JINHUN NHAYKUUN MArHUTHOTO MONA.

B3avmogeinctame aByx NPOBOAHMKOB C TOKOM.

Cuna Amnepa.

[JelicTBre cunbl JTIopeHLa Ha MOHbI 3/IEKTPOSIUTA.

FABNEHNE 3NEKTPOMArHUTHON UHLYKLMN.

Mpasunno JleHua.

3aBMCUMOCTb 3/IEKTPOABMKYLLEN CU/bl MHAYKUMM OT CKOPOCTM M3MEHEHUS| MarHUTHOIO
NnoToKa.

ABNeHne camonHOYKLUW.

YUeHNYecKuid IKCnepuMeHT, nabopaTopHble paboThl

V13yyeHne MarHMTHOro nons KaTyLKN C TOKOM.

WccnepoBaHve feiCTBUA NOCTOSHHOIO MarH1Ta Ha paMKy ¢ TOKOM.

WccnepoBaHuve ABEHWS 3NeKTPOMarHUTHOM UHAYKUNN.

Pa3gen 5. KonebaHus n BO/HbI

Tema 1. MexaHW4ecKue 1 3/1IEKT POMArHUT Hble KosiebaHus

KonebatenbHasd cuctema. CBO6GOAHbIE MexaHU4Yeckue KonebaHus. [rapMOHUYecKue
KonebaHus. [lepuoa, 4acTtoTa, amnauMTyga UM (hasza KonebaHuin. T[PYXUHHBIA  MasTHUK.
MaTeMaTM4YeCKNin MasTHUK. YpaBHEHMe rapMOHUYECKUX KonebaHui. MpeBpalleHne 3Heprum
NP rapMOHNYECKMX KOebaHMsAX.

KonebatenbHblil KOHTYp. CBOGOAHbIE 3NEKTPOMarHUTHbIE KonebaHus B WAeasbHOM
Konebate/IbHOM KOHTYpe. AHaI0rMa  MeXay MeXaHUYeCKUMU W 31eKTPOMar HUTHbIMM



KonebaHmsamn. ®opmyna ToMCOHa. 3aKOH COXPaHEHWA 3HEepruv B uieanbHOM KonebateslbHOM
KOHTYpe.

MpeacTaBneHne 0 3aTyxaroLmx KonebaHusaX. BbIHYKAEHHbIE MexaHU4YecKune KonebaHus.
Pe30HaHC. BbIHY)Ki€HHbIe 3/1EKTPOMarHUTHbIE KoebaHus.

MepeMeHHbIA TOK. CUHYcOMAabHbIA MepeMeHHbId TOK. MOLWHOCTb NepeMEHHOro TOKa.
AMNANTYLHOE N JE/CTBYHOLLEE 3HAUYEHME CUJTbl TOKA U HaMPSXKEHNS.

TpaHcgopmaTop. Mpon3BoAcTBO, nepefada M NOTPEONEHWE 3NEKTPUUECKON 3HEpPruu.
JKONOrMYecKMe pPUCKM NpU  MNPOU3BOACTBE  3ANIEKTPO3Heprun. KynbTypa MCNoIb30BaHUA
3N1eKTPO3HEPr N B NOBCEAHEBHOM YXU3HW.

TexHMYecKne YCTPOWCTBA W MNPaKTUYEeCKOe MNPUMEHEHME: 3NIEKTPUYECKUIA  3BOHOK,
reHepaTop NepeMeHHOro ToKa, IMHUK 3M1eKTpornepesay.

JemoHcTpaumn

WccnepoBaHve napameTpoB KonebaTesibHOM cucTeMbl (MPYXXUHHBIA UM MaTeMaTUYeCKuiA
MasTHUK).

HabntoaeHve 3aTyxatoLmx KonebaHui.

VccnepoBaHve CBOMCTB BbIHY)KAEHHbIX KO/IE6aHNIA.

HabntoaeHve pe3oHaHca.

CB0OOHbIE 3M1EKTPOMAarHUTHbIE KO1e6aHMs.

OcuymnnorpamMmMbl  (3aBUCUMOCTM  CU/Ibl  TOKA W Hanps>KeHWs OT  BPeMeHW) [A/is
3NEKTPOMarHUTHbIX KonebaHui.

Pe3oHaHC Npu MocnefoBaTe/lbHOM COEAMHEHUM PE3UCTOPa, KaTYLIKA WUHAYKTUBHOCTU U
KOHJeHcaTopa.

Mogenb TMHWUN 3N1eKTponepesayun.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

VccnepoBaHve 3aBUCMMOCTY Nepuoja MasibixX KoiebaHui rpysa Ha HUTK OT A/IMHbI HUTK U
Macchbl rpysa.

WccnepoBaHve nepemMeHHOro TOKa B UenyW U3 MOCNeA0BaTe/IbHO  COEAUHEHHbIX
KOHZEeHcaTopa, KaTyLLKN 1 pe3ncTopa.

Tema 2. MexaHU4ecKue N 3N1eKT POMArHUT Hble BOJTHbI

MexaHu4ecKume BO/HbI, YCNOBUS pacnpocTpaHeHus. Meprod. CKOpoCTb pacnpocTpaHeHus
W [QAMHA BOMHbI. [lonepeyHble U NPOLONbHbIE BOMHbI.  VHTepdepeHuusa n  gudpakums
MeXaHUYeCKmnX BOJH.

3ByK. CKOpOCTb 3BYKa. POMKOCTb 3BYKa. BbicoTa TOHa. Temop 3BYyKa.

ANEeKTPOMarHUTHble BOJIHbI. YCMOBUA W3MTyHYEHUS 3/1EKTPOMArHUTHbLIX BOJIH. B3anmHas
opueHTaums BekTopoB E, B, V B aneKTpomMarHMTHOW BOSiHe. CBOMCTBa 3M1EKTPOMArHUTHbIX
BO/IH: OTPaXXeHWe, MpenoM/eHne, Monspusauns, audpakums, wHTepdepeHums. CKOpPOCTb
3N1eKTPOMArHUTHbIX BOJH.

LLIkana aneKTpoMarHWTHbIX BOMH. TpUMeHeHVe 31eKTPOMArHUTHLIX BOSIH B TEXHUKE U
ObITY.

MpYHUMMBI PagnocBa3n 1 TeNneBuaeHUs. Pagmonokauus.

ANeKTpoOMarHMTHOe 3arpsisHeHWe OKPY)XatoLLeid cpeab!.

TexHMYecKme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHWE: MY3blKa/lbHble MHCTPYMEHTI,
YNbTPa3BYKOBass [AMarHOCTMKA B TEXHUKE WM MefuuMHe, pajap, PaguonpuéMHUK, TeneBu3op,
aHTeHHa, TenedoH, CBY-neysb.

JemoHcTpaumn

ObpasoBaHue 1 pacnpocTpaHeHne nonepeyHbIX U MPOA0SbHLIX BOJH.

Konebntoweecs TeNno Kak MCTOUYHMK 3BYKa.

HabntofeHve 0TpaXXeHUs U NPESIOMIEHUS MEXaHUYECKMX BOJH.

HabntogeHvie nHTepdepeHunn 1 AngpakLmm MexaHN4ecKux BOJH.

3BYKOBOWA pe30HaHC.



HabntogeHne CBA3M TPOMKOCTU 3BYKA W BbICOTbl TOHA C amniuMTydold M 4acTOTOWM
KonebaHWiA.

WccnepoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX — BOJIH:  OTPaXEHWe,  MPeioMJIEHNE,
nonsapusauus, gudpakums, UHTephepeHLms.

Tema 3. ONT MKa

"eomeTpuyeckas onTuka. MNpsaMonnHenHoe pacnpocTpaHeHve cBeTa B OAHOPOAHO cpefe.
Nyuy cBeTa. TOYEYHbIN UCTOYHUK CBETA.

OTpaxeHve cBeTa. 3aKOHbl OTpakeHWs cBeTa. [MoCTpoeHue M300paXKeHWn B MIOCKOM
3epkane.

MpenomneHne cBeTa. 3aKOHbl MNpefoMieHnst cseta. AOBCOMOTHLIN  NOKasaTesb
npenomneHuns. lonHoe BHYTPeHHee oOTpaXkeHue. [pedenbHbIA Yron MOSHOrO BHYTPEHHEro
OTpaXKeHus.

AOncnepcnsa ceeTta. CNoxXHbIN cocTaB 6en10ro ceeTa. LigeT.

Cobupatowime ©n paccemsarolime MH3bL. TOHKas /fIMH3a. POKYCHOe pacCTosHUe U
OMTUYeCKast cuna TOHKOM IMH3bI. MoCTpoeHre N306paXKeHWn B COOMPAIOLLMX N PacCenBarOLLMX
NMH3ax. PopmMyna TOHKOW IMH3bI. YBeMYeHNe, JaBaeMoe JIMH30M.

Mpegensl NPUMEHUMOCTM FEOMETPUYECKON ONTUKMN.

BonHoBad ontuka. VIHTepdepeHums cBeTa. KorepeHTHble UCTOYHUKW. YCOBUA
HabnroAeHNsa MakCMMYMOB M MUHUMYMOB B MHTEP(EPEHLMOHHOW KapTUHE OT ABYX CUH(a3HbIX
KOrepeHTHbIX UCTOYHWKOB.

Ondpakums ceeta.  [AudpakuMOHHas peléTka. Ycnosme HabMAeHUs  rNaBHbIX
MaKCMMYMOB Npv NafeHN MOHOXPOMAaTUYECKOrO CBETA Ha AUMPAKLNOHHYIO PELLBTKY.

lNonapunsauns ceeTa.

TexHMYecKMe YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: OYKW, Nyna, oToannapart,
NMPOEKLMOHHBIA  annapar, MWKPOCKOM, TeNecKon, BOMOKOHHAsA ONTUKa, AudpakuMoHHas
PeLLETKa, NoNsapons.

JemoHcTpaumn

MpAMONMHEHOE pacnpoCTpaHeHne, OTPaKeHWe W npenomMieHne ceeTa. OnTu4yeckue
npréopsl.

[MonHoe BHYTpeHHee oTpaxkeHne. Mojenb CBeTOBOAA.

KccnepoBaHme CBOCTB M3006PAXKEHWIA B IMH3AX.

Mogenn Mmrnkpockona, Teneckona.

HabntogeHve nHtepdepeHumn ceeTa.

HabntoaeHve gudpakumm ceeta.

HabntogeHve gucnepcum ceeTa.

MonyyeHue cnekTpa ¢ MOMOLLbIO MPU3MbI.

MonyyeHne cnekTpa ¢ MOMOLLbIO ANGPAKLNOHHON PELLETKN.

HabntogeHve nonspusaumm ceeta.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

3mepeHue nokasatens npenoMaeHns CTeKna.

KccnepoBaHme CBOCTB M3006PaXKEHWIA B NIMH3AX.

HabntogeHve gucnepcum ceeTta.

Pa3gen 6. OCHOBbI cneuyasnibHOM TeoprUM OTHOCUTE/TBHOCTU
"paHULbl NPUMEHUMOCTU KacCUYEeCKOW MeXaHWKW. [MocTynaTbl CneumanbHON Teopuu
OTHOCUTENIbHOCTN: WMHBAPMaHTHOCTb MOAYNA CKOPOCTM CBeTa B  BaKyyme, MPUHLMN
OTHOCUTENIbHOCTM NHLUTEHA.
OTHOCUTENBHOCTL OAHOBPEMEHHOCTW. 3aMe//1IeH e BPEMEHWN N COKpPaALLEHNE A/INHBI.
SHeprua n UMNynbC PENITUBUCTCKOM YacTULbI.
CBA3b MacChbl C 3HEPrueit N UMMyNbCOM PENATUBUCTCKOW YacTULbl. DHEPrUs NOKOS.



Pasgen 7. KsaHTOBas hmsmka

Tema 1. Dn1eMeHT bl KBAHT 0BOW ONT MKW

®oTOHLI. Popmyna MnaHka CBA3M 3HepPruM (HOTOHA C ero YacToTOM. DHEPTUS U UMMYNbC
(hoTOHa.

OTkpbITME W uccnepoBaHve (oTtoapdekta. OnbiTbl A. TI. CtonetoBa. 3aKOHbI
(hoTo3(hheKTa. Y paBHeHME DiMHLLTENHA Ans oToathdekTa. «KpacHas rpaHmua» hoToaddeKTa.

[asnexuve ceeta. OnbIThl 1. H. Jlebesesa.

X1MUnYecKoe AencTBYE CBETA.

TexHMYeCKMe YCTPOCTBA M MPaKTUYECKOe MpUMeHeHWe: (OTO3EMEHT, (OTOAATUMK,
Co/HeYHas batapes, CBETOAMOL,.

JemoHcTpaumn

PoTO03(heKT Ha YCTaHOBKE C LIMHKOBOW MIaCTUHONA.

WccnepnoBaHve 3aKOHOB BHELLHEro (poToaddekra.

CeeToauop,

ConHeyHas 6arapes.

Tema 2. CT poeHue aT oma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa no paccesHMo o -4actuu,. MnaHeTapHas
mogenb atoma. Moctynatel Bopa. M3nyyeHune v nornowieHne GOTOHOB NpuW nepexoje atoma
O[HOT0 YPOBHA 3HEepruv Ha [Apyror. Bupabl crnekTpoB. CHEKTp YPOBHEN 3Hepruv atoma
BOZOpOJA.

BonHoBble cBOKMCTBa YacTuL,. BonHbl ae Bpoiins. KopnycKynspHO-BOMIHOBOM fyasin3Mm.

CnOHTaHHOE W BbIHYX/EHHOE M3/TyYeHNe.

TexHMYecKMe YCTPOCTBA W MNPaKTUYeCKOe MPUMEHEHME: CMeKTPaibHbIA  aHau3
(cnekTpockon), nasep, KBaHTOBbIN KOMIMbIOTEP.

JemoHcTpaumn

Mogenb onbiTa Pe3epdopaa.

OnpefeneHvie A4MHbI BOHbI Nasepa.

HabntofeHve NnHeyaTbIX CNeKTPOB U3/TyUYeHus.

Nasep.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl

HabntofeHve MHeYaToro crnekTpa.

Tema 3. AT OMHOe 84po

OKCMEPUMEHTbI,  [0Ka3blBalOLWME  CMNOXKHOCTb  CTpoeHusi  agpa.  OTKpbITMe
pafmoakTMBHOCTU. OnbITbl Pe3epdopga No onpeaeneHnio coctaBa pagnoakTUBHOIO U3NTyYeHNs.
CsoiicTBa a/ibha-, 6eTa-, ramma-u3nydeHuns. BavsHue pagmoakTMBHOCTU Ha XXUBbIE OpraHn3mbl.

OTKpbITUE NPOTOHA W HeWTpoHa. HyknoHHas mogens sgpa [elizeHGepra—VIBaHEHKO.
3apsag agpa. Maccosoe uncno sgpa. MsoTonsl.

Anba-pacnag. ONeKTPOHHbIA N NO3UTPOHHBIN GeTa-pacnad. MaMma-usnydeHune. 3akoH
pafiMoaKTUBHOIO pacnaja.

DHeprus cBA3W HYK/IOHOB B AApe. A4epHble cusbl. JedeKT macchl sapa.

AOepHble peakunn. [leneHne n CUHTES a4ep.

AnepHbli  peakTtop. TepmosigepHblii cuHTe3. [MpobneMbl M NepcneKkTVBbl  SAEPHON
SHEPreTUKN. IKONOrMYECKNe aCneKTbl SAEPHOW SHEPTeTUKM.

AnemeHTapHble YacTuLbl. OTKPbITUE NO3UTPOHA.

MeTofbl HabM4EHNS N perncTpauum anemMeHTapHbIX YacTuL,

®PyHaaMeHTa/IbHbIe B3aMMOLENCTBUSA. EAMHCTBO (PU3NYECKOM KapTUHbI MUPA.

TexHMYecKMe YyCTPOMCTBA U MPaKTUYECKOe MPUMEHEHVE: [O3UMETP, Kamepa BusbcoHa,
AAEPHbIV peakTop, aToMHasi 6omMba.

JemoHcTpaumn

CYETUMK NOHU3UPYHOLLMX HYacTUL,.

YUEHNYECKMIA SKCMEPUMEHT, nabopaTopHble paboThl



WccnepnoBaHve TpekoB vacTuy, (Mo rotoBbIM oTOrpagusam).

Pasgen 8. 9nemMeHTbl aCTPOHOMUN N aCTPON3NKN

JTanbl  pasBuUTUSA  acTpoHoMuuM. [IpuknagHoe W MUPOBO33PEHYECKOe  3HAYeHue
aCTPOHOMUMN.

Bup 3B€3aH0ro Heba. Co3Besams, ApKue 38E3fbl, NIaHeTbl, X BUAUMOE ABUXKEHME.

ConHeyHas cucrema.

ConHue. ConHeyHas aKTMBHOCTb. WICTOUHMK 3Heprun ConHua u 3BE34. 3BE3abl, WX
OCHOBHblE XapaKTepuUCTUKK. [lmarpaMma «CMeKTpasibHbIA KnacC — CBETUMOCTb». 3BE3[bl
rNaBHOM MOCNefoBaTeNbHOCTM. 3aBUMCUMOCTb «Macca — CBETMMOCTb» [/ 3BE3[ [/1aBHOM
nocnegoBatesibHOCTU.  BHyTpeHHee CTpoeHue 3BE3a. CoBpemeHHble MNpeAcTaB/eHUs o
NPONCX0XAeHUN 1 3BoNOUMN COMHLA W 3BE3[,. JTanbl XXU3HN 3BE3[,

MneuHbii MNyTb — Hawa ManakTuka. MonoxxeHve n apvxkeHre ConHua B Manaktuke. TUnbl
ranakTuk. Pagnoranaktmku n Keasapbl. HépHble AbIpbl B A4paXx ranakTuk.

BceneHHasn. PaclumpeHve BceneHHoil. 3akoH Xabb6na. PasberaHvie ranaktuk. Teopus
BonbLuoro B3pbiBa. PeNMKTOBOE U3yYeHMe.

MacwutabHasi CTpyKTypa BceneHHol. MeTaranakTumka.

HepeLuéHHble Npo61eMbl aCTPOHOMUMN.

YueHnueckue HabnogeHuns

HabntofeHns HeBOOPYXKEHHBLIM /1a30M C UCMNO/b30BAHNEM KOMMbIOTEPHbIX MPUIOXKEHWIA
L)1 onpefeneHns NnosoXXeHNs HebeCHbIX 06BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE CO3Be34MS
CeBepHoro nonyLapus n apkue 3sésgbl.

HabntogeHusa B Teneckon JlyHbl, nnaHet, MaeyHoro Mytu.

O606LatoLLee NOBTOPEHME

Ponb (M3MKM W acTPOHOMWUM B 3KOHOMMWYECKOWN, TEXHOMOMMYECKOM, COLMATIbHON W
3TUYECKOW chepax [OesATeNbHOCTM YesloBeKa, POSib M MeCTo (DM3MKM W acTpoHOMUW B
COBPEMEHHOW HAy4HOW KapTUHEe MUpa, pPoJib (PU3MYECKOA Teopunm B (HOPMMPOBAHMU
NpeLCTaBNEHNIA O PU3NYECKON KapTUHE MUPa, MECTO (PU3NYECKOW KapTUHBLI MUpa B 06LLEM pady
COBPEMEHHbIX eCTECTBEHHO-HAY4YHbIX NPeACTaB/eHNI O NPUPOSeE.

MexxnpegmMeTHbIe CBA3U

M3yueHme Kypca (hm3nvKm 6a30BOro YpoBHA B 11 Knacce OCYLUECTBASIETCA C YYETOM
COAepXKaTeNbHbIX MEXMPEeAMETHbIX CBA3e C KypcamMu MaTematuku, 6uonornM, Xumuu,
reorpaumn n TeEXHONOrNN.

Me>KnpeamMeTHble MOHATUA, CBA3aHHbLIE C M3YYeHWeM METOZOB HAy4YHOro MO3HaHWS:
AB/IEHME, Hay4Hbl (aKT, runoTesa, (M3MYecKas Be/MUMHA, 3aKOH, Teopwsi, HabntogeHuve,
3KCNEePUMEHT, MOAeNNPOBaHNe, MOAE/b, NU3MEPEHME.

MaTemMaTuKa: pelleHne CUCTeMbl YPaBHEHWIA, TPUTOHOMETPUYECKME (DYHKLMW: CUHYC,
KOCUHYC, TaHreHC, KOTAHIeHC, OCHOBHOE TPUIOHOMETPMYECKOe TOXKAECTBO, BEKTOPbI U KX
NPOEKLMN Ha OCU KOOPAMHAT, C/IOXKEHME BEKTOPOB, MPOM3BOAHbLIE 3/1eMEHTapPHbIX (YHKLWNA,
NPU3HaKy NoAo06Ms TPeyroibHUKOB, onpegesieHre Naowaam nIocKux uryp n o6véma Ten.

Buonorusa: anekTpuyeckne SBNEHWUS B >KMBOM Npupofe, KonebaTesibHble ABVKEHWUS B
XXUBOM NpUpoge, ONTUYECKME SBMIEHUS B XKMBOW NpuUpoLe, AeWCTBME pajmauun Ha >KMBble
OpraHun3mbl.

XUMpA: CTpPOEHMe aTtoOMOB W MOMEKYN, KPUCTaIIMYeckas CTPYKTypa TBEPAbIX Ten,
MexaHn3Mbl 06pa30BaHNA KPUCTASIIMYECKON PELLETKI, CNEKTPaIbHbIA aHan3.

leorpacoua: mMarHuWTHble Nooca 3eM/n, 3a/1eXXN MarHUTHLIX Pyf, (POTOCHEMKA 3eMHOIA
MOBEPXHOCTU, NPeACKazaHne 3eMIETPSCEHWIA.

TexHonorua: NMHUK 3neKTponepesay, reHepaTop NepemMeHHOro ToKa, 31eKTPoABUraTesb,
NHOYKUMOHHAA neyb, pafap, pagvonpuémHuK, TefieBu3op, aHTeHHa, TeneoH, CBY-neub,
NMPOEKLMOHHBI annapar, BOSIOKOHHasA ONTUKa, CONHeYHas b6aTtapes.



MNAHVNPYEMBIE PE3YJIbTATbI OCBOEHWA MPOIMPAMMBbBI MO ®UN3NKE HA
YPOBHE CPEAHEIO OBLWEIMO OBPA3SOBAHKA

OcBoeHMe y4yebHOro npeameta «duU3nKa» Ha YPOBHE CPeAHEro 06LIero 06pa3oBaHUs
(6a30Bblii  YpOBEHb)  [AO/MKHO  06ECneunTb  OOCTVDKEHWE  CMeAyHLMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NpeaMeTHbIX 00pa30BaTe/IbHbIX Pe3yNbTaToB.

JINUHOCTHDBIE PE3YJIbTATDI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS y4eOHOro npeameta «PuU3nKa» LO/MKHbI OTPaXKaTb
FOTOBHOCTb U CMOCOGHOCTL 06YYaloLMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
no3numen NINYHOCTK, CUCTEMOM  LEHHOCTHbIX OPUEHTAaUWi, MO3UTUBHBLIX BHYTPEHHUX
yOeXJeHNn, COOTBETCTBYIOLUMX  TPaAULMOHHBLIM  LIEHHOCTAM  POCCMICKOro  0OLLEeCTBa,
paclUMpeHre YKM3HEHHOTO OMbITa M OnbITa [eATeNIbHOCTU B NPOLECCe peasm3aumy OCHOBHbIX
Hanpas/IeHNA BOCMMTATE/IbHOIN JeATeIbHOCTA, B TOM YMC/IE B YaCTU:

1) rpaXkgaHCcKoro BOCNNTaHUA:

C(hOPMMPOBAHHOCTb  FPaXKAAHCKON  MNO3UUMKM  00y4aloLIErocd Kak aKTMBHOMO WU
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 0OLLLECTBa;

NPUHATUE TPALULMOHHBIX 06LLEeYeI0BEYECKMX TYMAHUCTUYECKUX U [AeMOKpPATUYECKMX
LIeHHOCTEN;

FOTOBHOCTb BECTM COBMECTHYI [AeATe/IbHOCTb B MHTepecax rpaXaaHCKOro o6LLecTBa,
y4yacTBOBaTb B CaMOYrpaB/ieHUn B 06pa30BaTe/IbHOM OpraHu3auuu;

YMeHMe B3aMMOENCTBOBATb C COUMAIbHBIMW WHCTUTYTaMWU B COOTBETCTBUMM C WX
(DYHKUMAMM N HA3HAYEHWEM;

FOTOBHOCTb K 'yMaHUTapHOM 1 BONOHTEPCKOI JeATe/IbHOCTY;

2) NaTPMOTMUYECKOr0 BOCMUTAHWUSA:

ChopMUPOBAHHOCTb POCCUICKON FPadXAaHCKOW MAEHTUYHOCTK, NAaTPUOTU3MA;

LLEHHOCTHOE OTHOLUEHMEe K TOCYAapCTBEHHbIM CMMBOMAaM, LOCTUMXKEHWUAM POCCUINCKMUX
YUYEHBIX B 0611aCTN (PU3MKM N TEXHUKM,

3) yXOBHO-HPaBCTBEHHOI 0 BOCMUTaHNA:

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAaHWS, 3TUYECKOrO NOBEAEHUS;

CMOCOGHOCTL OLEHMBATL CUTYaLMIO U MPUHUMATb OCO3HAaHHbIE PELUEHUS, OPUEHTUPYACH
Ha MOpPa/IbHO-HPaBCTBEHHbIE HOPMbI U LLlEeHHOCTU, B TOM YUC/IE B eATENIbHOCTU YYEHOTO;

0CO3HaHWe IMYHOro BKNaja B NOCTPOEHUE YCTONYMBOTO OYAYLLEro;

4) 3CTeTMYeCKOro BoCNUTaHus:

3CTETUYECKOe OTHOLLUEHWE K MUPY, BK/IKOYas 3CTETMKY Hay4yHOro TBOpPYECTBa, MPUCYLLErO
(hM3NYECKOI HayKe;

5) TpyZOBOro BOCNUTaHUA:

WHTEPEC K pas/inyHbiM cdepaM MNPOecCUOHaIbHOM  [eATe/IbHOCTU, B TOM 4uche
CBSI3aHHbIM C (M3UKOW M TEXHWKOW, YMEHMEe COBepLUaTb OCO3HAHHbIA BbIOOP OGyayLe
npoeccumn 1 peann3oBblBaTb COOCTBEHHbIE XXM3HEHHbIE MN/1aHbI;

rOTOBHOCTb W CMOCOBGHOCTL K 06pa3oBaHMIO M CaMO06pa3oBaHMO B 06/1aCT PU3NKU Ha
NPOTSHKEHNU BCEW XU3HU;

6) 3KO/1I0rM4ecKoro BoCnMTaHmA:

CPOPMMPOBAHHOCTb  3KOJIOFMYECKON KYNbTYpbl, OCO3HaHWE rN06a/IbHOIO XapakTepa
3KONOrnyeckmx npobnem;

NNaHWpOBaHMEe W OCYLLECTB/IEHNE AEACTBUIA B OKPYXKatoLlel cpefe Ha OCHOBe 3HaHMs
LieNeil yCTONYMBOrO Pa3BUTUS Ye/IOBEYECTBA;

pacliMpeHve onbiTa AeATelbHOCTU  3KOMOMMYECKOW  HarpaBfeHHOCTUM Ha  OCHOBE
NMEIOLLMXCS 3HAHWI M0 (PU3MKE;

7) UEHHOCTM Hay4HOr o No3HaHWUS:



chOPMMPOBAHHOCTb  MPOBO33PEHMS, COOTBETCTBYIOLLETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS PU3NYECKOI HaYKMK;

0CO3HaHME LiEHHOCTN Hay4yHOW AesTeNbHOCTM, FOTOBHOCTb B MPOLIECCE U3YUEHNS (U3UKN
OCYLLIECTBNATb NPOEKTHYH 1 UCCNEA0BATENbCKYH AEATENbHOCTb UHANBMAYaIbHO W B FpyMMe.

METAMNPEOMETHbBIE PE3YJIbTATbI

Mo3HaBaTe/bHble YHUBEPCa/IbHbIE YHeOHble JeCTBUSA
BasoBble nornyeckne AeicTBUA:

CaMOCTOATE/IbHO (POPMY/IMPOBATb WM akTyanmM3upoBatb MNpobnemy, paccMaTpuBatb eé
BCECTOPOHHE;

onpeaensaTb Lenn fedaTeslbHOCTH, 3a4aBaTb NapameTpbl U KPUTEPUM NX JOCTUKEHWS;

BbISIBNATL 3aKOHOMEPHOCTY U MPOTUBOPEUNS B pacCMaTprBaeMbIX (IM3NYECKUX ABNEHUSX;

paspabatbiBaTh NJaH peLleHns Npobsembl ¢ YUETOM aHa/IM3a UMEIOLLMXCA MaTepuasibHbIX
1 HematepuasibHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBLI B AeATEeNIbHOCTb, OLEHMBATb COOTBETCTBME PE3Y/bTAaTOB LENIsAM,
OLeHMBaTb PUCKM NOCNEACTBUIA AeATENbHOCTY;

KOOPAVMHMPOBaTb W BbIMOMIHATL PaboTy B YC/IOBUSAX PeasibHOro, BUPTYaSIbHOTO W
KOMOGVHUPOBaHHOIO B3aMMOLEeNCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLIEHME NPY PELLEHNM XKN3HEHHbIX NPo6/eM.

BasoBble nccnefoBaTeNbCKMe AeNCTBUS:

BMafleTb HAy4YHOW TEPMMHONOIMENR, K/HOUYEBLIMU MOHATMAMU U MeTodamu (hU3NYECKOM
HayKu;

BafleTb HaBblKaMU Yy4eBHO-UCCNe0BaTeNIbCKON M NPOEKTHON [eATeNIbHOCTU B 06/1acTy
(h131KK, CNOCOOHOCTHIO M FOTOBHOCTBLIO K CAMOCTOSATE/IbHOMY MOMCKY METOA0B peLleHus 3aaad
(hM31Y4EeCKOro coflepXkaHus, NPUMEHEHNIO Pa3/IYHbIX METOLOB NO3HAHWS;

BMafeTb BUAaMU [AeATe/IbHOCTU MO MOMYYEHUD HOBOFO 3HaHWSA, ero WMHTeprpeTauum,
npeo6pa3oBaHN0 U MPUMEHEHUIO B Pas/IMUHbIX Y4YeOHbIX CUTyaumsx, B TOM 4ucrie npu
CO3aHUN Y4eOHbIX MPOEKTOB B 061aCTUN (PUNKN;

BbISBNATL MPUUYNHHO-CNIEACTBEHHbIE CBA3M W aKTyaM3uposaTb 3afady, BblABUraTh
rmnoTesy €€ pelleHusi, HaxoAuTb aprymeHTbl [A1S [0Ka3aTeNbCTBAa CBOUX YTBEPXKAEHWN,
3ajaBaTh napameTpbl ¥ KPUTEPUN PeLLEHUS;

aHa/IM3MpoBaTb MOJIyYeHHble B XO4e PeLleHns 3agadu  pesynbTaTbl, KPUTUYECKM
OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWNE B HOBbIX YC0BUSX;

CTaBUTb U (POPMYNMPOBaTb COOCTBEHHbIE 3afayn B 0Opa3oBaTe/IbHON AeATeNbHOCTU, B
TOM Ymc/ie NPy U3y4eHUN (PU3NKMK;

[iaBaTb OLEHKY HOBbIM CUTYyaLMaM, OLeHNBaTb MPUOBPETEHHbIN ONbIT;

YMETb MEPEHOCUTb 3HaHWSA N0 PU3MKE B MPAKTUYECKYHO 06/1aCTb XXU3HEAEATENIbHOCTY;

YMETb MHTErpmupoBaTth 3HaHMS U3 PasHbIX NPeaMEeTHbIX 06/1acTei;

BblABUraTb HOBbIE UAeW, Npes/iaraTb OpUruHaibHble NOAX0AbI Y PELLEHUS;

CTaBMTb NPo6eMbl 1 3afa4un, AONyCKatoLwme albTepHATUBHbIE PELLEHUS.

Pab6oTa ¢ MHhopMauueil:

B/aleTb HaBblKamy MOSyYeHNA MHHOPMALMN (IU3NYECKOTO COAEPXKaHUSA U3 UCTOUYHMKOB
pasHbIX TWMOB, CaMOCTOATE/IbHO OCYLUECTB/ATL MOWUCK, aHaiu3, CuUcTeMaTu3auuio wu
NHTepnpeTauunio MHGopMaLum pasnnyHbIX BULOB U GOpM NpeacTaBNeHuS;

OLeHMBaTb JOCTOBEPHOCTb MH(OPMaLNK;

MCNO/b30BaTb CPeAcTBa MH(OPMAUMOHHLIX W KOMMYHVKaUUOHHBLIX TEXHOMOMMn B
PELUEHNN KOTHUTUBHbIX, KOMMYHWKATUBHbLIX W OpraHuW3auMoHHbIX 3afad C COo6/oAeHNEM
Tpe6oBaHWIn 3PrOHOMUKK, TEXHWUKM 6e30MacHOCTU, TUIMEeHbI, PECYPCOCOepeXKeHs, NPaBoBbIX U
3TMYECKMX HOPM, HOPM MH(OPMaLMOHHON 6e30NacHOCTY;



co3faBaTb TEKCTbl (QM3NYECKOTO COAEPXKaHMsi B PasfiNyHbIX (hopMaTtax C Y4ETOM
Ha3HauyeHWs MHAopMauMM W LENeBO  ayauTopuK, BbIGMPas ONTUMa/bHYD  (opmy
NpeACTaB/IEHNS 1 BU3yan3aLuit.

KoMMyHMKaTUBHbIE YHMBEPCa/IbHbIE yYeOHble AeCTBUS:

OCYLLIECTB/IATH 06LLEHNe Ha YPOKax (hM3NKM 1 BO BHEYPOUHOW AeATEIbHOCTH;

pacrno3HaBaTb NPeAnoChINIKA KOHMMKTHBIX CUTYaUUiA U CMAryaTb KOHMUKTbI;

pa3BEPHYTO M JIOFMYHO M3/1araTtb CBOK TOUKY 3PEHUS C WCMO/b30BAHWEM $3bIKOBbIX
CPeacTs;

NMOHMMATb M UCMOJ/Ib30BaTh NPENMYLLLECTBA KOMaHAHON Y UHAMBUAYaNbHON paboTh;

BbIGMpaTb TEMaTWKy M MEeTOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLLUMX WMHTEPECOB W
BO3MOXXHOCTEN KaXXA0ro YsieHa KONEKTUBA;

NpUHMMAaTb LEeNM COBMECTHON [eATe/IbHOCTW, OpraHu30BbIBaTb M KOOPAWMHUPOBATH
[eCTBUA MO eé AOCTVXKEHMIO: COCTaBNATb MNMaH [eMCTBUA, pacnpegenstb poanm C Y4€TOM
MHEHWI y4aCTHNKOB, 06CYXXAaTb pe3ynbTaTbl COBMECTHOW paboThl;

OLleHMBaTb KayeCTBO CBOEro BK/1ada M KaXKAoro yYaCcTHMKa KOMaH/bl B 06LMIA pe3ynbTaT
no paspaboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAEW C MO3WULMW HOBW3HbI, OPUTMHA/IBHOCTH,
NPaKTUYECKOA 3HAUMMOCTN;

OCYLLECTB/IATL MO3UTUBHOE CTpaTerMyeckoe MOBEAEHMEe B Pas3/IMYHbIX CUTyauusXx,
NPOSABNATL TBOPYECTBO U BOOOPaXKeHME, ObITb MHULMATUBHbIM.

PerynaTuBHble YHUBepPCasibHble Y4ebHble JeNCTBUSA
CamoopraHusayma:
CaMOCTOATE/IbHO OCYLLECTB/ATL MO3HaBATE/IbHYHO [esATeNIbHOCTb B 06/1aCTU (IM3UKN 1
acTPOHOMWW, BbISIBNATL MPO6IEMbI, CTaBUTb U POPMYIMPOBATb COOCTBEHHbIE 33a4K;
CaMOCTOATE/IbHO COCTaB/ATL MJiaH PELUEHUS PacYETHbIX U Ka4yeCTBEHHbIX 3afad, nnaH
BbINO/IHEHNA NPAKTUYECKOA paboTbl C  YYETOM MMEKOLWMXCA PecypcoB, COOCTBEHHbIX
BO3MOXXHOCTEN 1 NPeANOYTEHWN;
[iaBaTb OLEHKY HOBbIM CUTYyaLMsM;
pacLnpsATb paMKK y4ebHOro npeAmMeTa Ha OCHOBE JIMYHbIX NPEAMNOYTEHWN,
[lenaTb OCO3HaHHbIV BbIGOP, apryMeHTUPOBaTb ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
peLLeHue;
OLeHMBaTb MPUOBPETEHHbIN ONbIT;
Cnoco6cTBoBaTh  (DOPMMPOBAHMIO U TMPOSIBIEHWIO  3pyaAvMuMM B 0651acTU  (PU3KKMK,
MOCTOSAHHO MOBbILLIATb CBO 06pPa30BaTe/bHbIV N KYNbTYPHbIN YPOBEHD.
CaMOKOHTPO/b, IMOLMOHA/IbHBIA NHTENNEKT:
[laBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb KOPPEKTMBbI B [eATe/IbHOCTb, OLeHMBATb
COOTBETCTBME Pe3y/bTaToB LiefsM;
B/1afleTb HaBblKamu MO3HaBaTEe/IbHON PeIeKCMN KaK 0CO3HaHWNSA COBEpLUaeMbIX [LeiCTBUIA
1 MbICNIUTENbHBIX MPOLECCOB, UX Pe3Y/IbTaTOB U OCHOBAaHWNA;
MCNO/b30BaTh NPUEMBI pediieKcn ANs OLEHKN CUTYaL MK, BbIGopa BEPHOTO PeLLEHNS;
YMETb OLeHMBATb PUCKMN 1 CBOEBPEMEHHO NMPUHMMATL PELLEHUSA MO UX CHUXKEHWIO;
NPUHMMATbL MOTVBBI Y apryMeHTbI APYrnX NPy aHanse pesy/ibTaToB AesTe/IbHOCTH;
NpUHMMaTbL cebs, NOHUMas CBOM HeAOCTaTKN U JOCTOMHCTBA,;
NPUHMMATbL MOTVBbI U apryMeHTbI APYrnX NPy aHanse pesyibTaTtoB AesTe/IbHOCTH;
Nnpu3HaBaTb CBOE NPaBo 1 MpaBo ApYrux Ha OLLUMOKW.
B npouecce JOCTUXKEHNS NIMYHOCTHbIX Pe3y/ibTaToOB OCBOEHMS NPOrpamMmmbl Mo Pr3mke 4ns
YPOBHS CpefHero o6LLIero o6pasoBaHns y 06y4vatoLMXCsi COBEPLUEHCTBYETCA 3MOLIMOHA/bHBIN
WHTENNEKT, Npeanonaratowmin chopMmpoBaHHOCTb:



CaMOCO3HaHWSA, BK/IOYAIOLLEro Crnoco6HOCTb NOHUMATL CBOE 3MOLMOHAIbHOE COCTOSIHUE,
BUAETb HanpaB/ieHWs Pa3BUTUSA COGCTBEHHOM 3MOLMOHANIbHOM cthepbl, ObITb YBEPEHHbIM B Cebe;

caMoperynnpoBaHus, BK/THOYAIOLLEro CaMOKOHTPO/1b, yMeHwue NpUHUMaTb
OTBETCTBEHHOCTb 3a CBOE [MOBefeHMe, CrNoCOBHOCTb afanTMPOBaTbCA K 3MOLMOHA/bHBIM
N3MEHEHWAM 1 NPOABAATb FTMOKOCTb, ObITb OTKPbITLIM HOBOMY;

BHYTPEHHe MOTMBaLUW, BKIHOYAKOLEN CTPEM/IEHWE K AOCTVKEHUIO Len U yCrexy,
OMTUMU3M, UHULMATUBHOCTb, YMEHE [eCTBOBATb UCXOASA U3 CBOMX BO3MOXKHOCTEN;

aMnaTuK, BK/IKOYatOLWLen CMNOCOBGHOCTb MOHMMATb 3MOLMOHA/IbHOE COCTOSIHWME APYruX,
YUMTbIBATb €ro Npu OCYLLECTB/IEHWUN 06LLEHUS, CNIOCOOHOCTbL K COYYBCTBUIO U COMEPEXMNBAHUIO;

COLManbHbIX HABbIKOB, BK/IHOUAIOLLMX CMOCOBHOCTL BbICTpaMBaTh OTHOLLEHUS C APYrMU
noabMK, 3260TUTLCA, NPOABNATL UHTEPEC U paspeLlaTb KOHQINKTBI.

NMPEOMETHBIE PE3YJIbTATbI

K KoHUy 06y4yeHus B 10 Knacce npegmMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE [O/DKHbI
OTpaXaTb CPOPMUPOBAHHOCTb Y 06YYAOLLMXCH YMEHWIA:

[JEMOHCTPMPOBaTb Ha npuMepax pPosib U MeCTO (PU3MKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTWHbI MUPa, B Pa3BUTUM COBPEMEHHON TEXHWUKM WU TEXHONOMMIA, B NPaKTUYECKOWA
[eATeIbHOCTU NOLe;

YUMTbIBaTb paHuLbl NMPUMEHEHNUS W3YYeHHbIX (U3NYECKUX MOJeNein: marepuasibHas
TOUKA, MHepumaibHasi cuctema OTCYETa, abCOMOTHO TBEPAOE TeNo, MAeabHbIA ras, MOomenu
CTPOEHMSA ra30B, XWUAKOCTE N TBEPABIX T/, TOYEYHbIA 3NEKTPUYECKMIA 3apsd NPU peLleHun
(hM3nYeCcKmX 3adau;

pacrno3HaBaTb (M3MYECKMe ABNEHUS (NPOLECCbl) N OOBLACHATb MX Ha OCHOBE 3aKOHOB
MeXaHUKKN, MONEeKYNAPHO-KMHETUYECKON TEOpUM CTPOEHMSI BELLeCTBA W 3MEKTPOANHAMUKN:
paBHOMEPHOE U PaBHOYCKOPEHHOE MPAMOJSIMHENHOE [BWKEeHWEe, CBOOOAHOE MajeHue Ten,
[OBVXEHME MO OKPY)KHOCTW, WHepuusi, B3auMoAeucTBme Ten, Anddysusi, OpoyHOBCKOE
[BWKEHWE, CTPOEHUE >XXMUAKOCTEW U TBEPAbIX Tes, M3MeHeHWe 00bEMa Te/ll MpW HarpeBaHuu
(oxnaxkaeHum), TennoBoe paBHOBECKE, UCMApPeHNe, KOHAEHCaLMs, NiaBieHne, Kpuctannsaums,
KUMeHWe, BIAXXHOCTb BO3AyXa, MOBbILEHWE [aBfieHWst rasa npy ero HarpeBaHWM B 3aKpbITOM
coCyfe, CBA3b MeXAy napameTpaMu COCTOSHMA rasa B M30Mpoueccax, 3MeKkTpusaums Ten,
B3aMMO/eNCTBIME 3aps/ioB;

OMuCbIBaTb MeXaHW4eCKoe ABVDKEHWE, UCMOMb3ys (U3NYECKMEe BEIMYMHBI: KOOPAMHATA,
nyTb, NepeMeLLeHne, CKOPOCTb, YCKOpPeHWe, Macca Tena, cuia, UMMNynbC Tena, KUHeTUYeckas
3HEprus, MoTeHUMarbHas 3HepPrusi, MexaHuyeckas paboTa, MexaHWyeckKas MOLLHOCTb; Mpu
OMuCaHUN MpPaBWIbHO TPaKTOBaTb (IM3UYECKUIA CMbICT  WUCMONb3YEMbIX BEIMYMH, UX
0603Ha4YeHNA N eVNHNLbI, HAXOAUTb (HOPMY/bl, CBA3bIBAOLWME JaHHYIO PU3UYECKYIO BENINMUNHY
C ApYrMuy BEIMYMHAMM;

OMuCbIBaTb M3YYeHHble Ten/oBble CBOWCTBA Ten W TEMN/OBble SABMEHWS, WCMO/b3YA
(hM3nyeckne BeMUMHBI: [aB/fieHWe ras3a, Temrepatypa, CpefHss KWHETUYecKas JHeprus
Xa0TMYECKOro [BVMXKEHUS MOJeKy/, CpefHeKBafpaTuyHas CKOPOCTb MOJIEKY/, KOJIMYECTBO
TeNNOTbl, BHYTPEHHAS 3Heprus, paborta rasa, KOIPQUUUEHT NOe3HOro AenCTBUA TErn0BOro
[BUraTens; nNpu ornmcaHMn NPaBu/bHO TPAKTOBaTb (PU3NUECKNIA CMbIC/T MCMO/b3YEMbIX BENUNH,
X 0003HAYEHUS W eauMHULbI, HaxoauTb (HOPMY/bl, CBA3bIBAIOLWME AAHHYI (DU3NYECKYHO
BEJIMYMHY C APYrMMU BETMYMHAM;

OMuCbIBaTb U3Y4YeHHbIE 3/1IEKTPUYECKME CBOMCTBA BELLECTBA W 3NEKTPUYECKME SABNEHMS
(npoueccol), UCMOoNb3ys PU3NYECKME BENNUNHDBI: 3NEKTPUYECKUIA 3apsf, 3NeKTPUYecKoe nore,
HanpsHKEHHOCTb MONSA, MNOTeHUMan, pasHOCTb MOTEHUMAaNoB; MNpU  ONUCaHUKU  MPaBU/IbHO
TpakToBaTb (PU3NYECKNIA CMbICAT WUCMOJb3YEMbIX BEIMYMH, WX O0603HAYEHUS W efUHULbI;
yKasblBaTb (DOPMY/Ibl, CBA3bIBAIOLLME JaHHYHO (IU3NYECKYHO BE/IMYUHY C APYTMMU BE/TMYUMHAMUA;



aHaIM3MpoBaTh (HU3NYECKME MPOLECChl WU ABMIEHWS, UCMOMb3YS (IUM3NYECKME 3aKOHbI U
NPUHLUMNLI: 3aKOH BceMupHoro TtaroteHus, I, Il un 11l 3akoHbl HbHOTOHA, 3aKOH COXpaHeHWs
MEXaHUYeCKOM 3Heprum, 3aKoH COXpaHeHNs UMMybCa, NPUHLMM CYNeprnosnLmMm Cui, NpUHLMN
paBHOMNPaBUA MHePLMabHbIX CUCTEM OTCYETA, MOJIEKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHUA
BELLEeCTBa, rasoBble 3aKOHbl, CBA3b CPEAHE KUHETUYECKOM 3HEpPrum TersoBOro [BUXKEHUS
MOJeKyn C abCOMOTHOW TeMnepaTypoi, MepBbI 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHUs
ANeKTPUYECKOro 3apsja, 3akoH KynoHa, npyv 3TOM pas3nnyatb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemMaTn4eckoe BblpaXXeHWe 1 YCnoBums (rpaHuLpbl, 061acTn) NPUMEHUMOCTMW;

06BbACHATL OCHOBHbIE NPUHLMMNbLI AENCTBUSA MaLLUMH, NPUOOPOB U TEXHUYECKNX YCTPOWCTB;
pasninyath YCNoBus UX 6e30MacHOro UCrnosib30BaHUA B NOBCEAHEBHOMN XXN3HN;

BbINO/HATL 3KCMEPUMEHTbI MO WUCCMEA0BaHNIO (DU3NYECKUX SBIEHWIA U NPOLLECCOB C
MCNOMb30BAHMEM  MPAMbIX W KOCBEHHbIX  W3MEPEeHW, nNpu  3TOM  (POPMYIMPOBaTh
npobnemy/sagayy ¥ runotesy y4ebHOro 3KcrepumeHTa, cobupaTb YCTaHOBKY U3
NpeLI0XeHHOro 060pyL0BaHMs, MPOBOAUTL OMNbIT U (HOPMYNMPOBAaTL BbIBOAbI;

OCYLLECTB/IATL MNPSMblE M KOCBEHHbIE W3MEPEHUST (DU3NYECKUX BENIMUMH, NPU 3TOM
BbIGMPaTb ONTMMaJbHBIA CMNOCO6 M3MEPEHWA W UCMO/b30BaTb W3BECTHblE METOAbl OLEHKM
MOrpeLLHOCTEN N3MEPEHNIA;

nccnegoBaTb  3aBUCUMOCTM  MeXAy (DU3UYECKMMMW  BEIMYMHAMU C  MUCMOJ/Ib30BaHMEM
NPAMbIX WU3MEPEHWI, MpU 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (MKCMPOBaTb pPe3ynbTaThl
MOJIy4eHHOW 3aBUCUMOCTU (IM3NYECKUX BEMYUH B BUAe TabnuL, MU rpaukos, Aenatb BbIBOAbI
Mno pesy/ibTataM UCCNeA0BaHNS;

cobnogatb npasuna 6Ge3onacHOro Tpyga Npv MNPOBEAEHUWM WCCNeLOBaHUA B pamKax
Yy4eOHOro  3KCMepuMeHTa, Y4eOHO-MUCCNefoBaTeNlbCKOM M MPOEKTHOW  [eATeNIbHOCTU €
MCNO/b30BaHNEM U3MEPUTESIbHBIX YCTPOMCTB M N1a60paToOPHOro 060pya0BaHUS;

pewwaTb pacyéTHble 3afayun C SABHO 3afaHHOW (IM3MYECKON MOLeNbro, WCMOosb3ys
(hn3nyeckme 3aKoHbI U NPUHLMMBI, HA OCHOBE aHa/sn3a YCNOBUSA 3afa4un BblGnpaTb PU3NYECKYHO
MOAeNb, BbIAENATb (DU3NYECKME BeUUMHBbI U (POPMY/bl, HEOBXoAuMble [/ €€ peLleHus,
NPOBOANTL PAaCcUETbI 1 OLEHMBATL PeasibHOCTb MOTYYEHHOTO 3HaYeHUS (IU3NYECKON BENNUYNHDI;

pelaTb KayeCTBEHHbIE 3afayn: BbICTPamMBaTb IOTMYECKM HEMPOTUBOPEUMBYHO LIEMOYKY
paccy)XXieHunii ¢ 0NOPOoI Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKME SBIEHNS;

MCNoMb30BaTb MNPU  PelleHnn  yyebHbIX 3afay COBPEMEHHble  UH(OPMALMOHHbIE
TEXHOMOrMN A1 MOUCKA, CTPYKTYPUPOBaHUSA, UHTepnpeTauum 1 npeactaBieHns y4ebHon u
Hay4YHO-MONYNSAPHOA UH(OPMALMK, MOMYYEHHOW W3 Pas3/IMYHbIX WCTOYHMKOB, KPUTUYECKM
aHa/IM31PoBaTb NOMyYaeMyto MH(OPMaLUIO;

NPUBOAUTL MPUMEPbI BK/MaJa POCCUINCKUX U 3apyOeXHbIX YYEHbIX-(PU3NKOB B pasBuUTHe
HayKu, 06bACHEHME MPOLLECCOB OKPYXKAIOLLIEr0 MUPa, B Pa3BUTUE TEXHUKWN U TEXHOIOTUIA;

MCNO/Mb30BaTb TEOPETUYECKME 3HAaHUA N0  (M3MKe B MOBCEAHEBHOM XKU3HW ANs
obecrieyeHns 6e30MacHOCTY NpK 06paLleHn ¢ NprbopaMm 1 TEXHUYECKMMUN YCTPOCTBaMU, ANs
COXpaHeHMs 340POBbS U COBNIOAEHNSA HOPM 3KONOrMYECKOTO NOBEAEHNS B OKPYXKALOLLIEN cpefe;

paboTaTh B rpyrne C BbIMOSHEHWEM Pa3/IMYHbIX COLMabHLIX POSEel, NNaHMpoBaTh paboTy
rpynnbl, paumoHanbHO — pacnpefensaTb 0083aHHOCTM W NAaHMpoBaTb  AeATeNIbHOCTb B
HeCTaHAaPTHbIX CUTYyauusX, afleKBaTHO OLEHMBATb BK/af KaX4Oro U3 y4aCTHMKOB Fpynnbl B
PELLUEHMe paccmaTprBaeMol NpPo6emsl.

K KoHUy 06y4eHus B 11 Knacce npegMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE [O/DKHbI
OTpaXkaTb CPOPMUPOBAHHOCTb Y 06YYAIOLLMXCH YMEHWIA:

[JEMOHCTPMPOBaTb Ha npuMepax pPosib U MeCcTo (PU3MKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4HOW KapTWHbl MUPa, B Pa3BUTMN COBPEMEHHON TEXHUKU U TEXHONOIWIA, B NPaKTUYECKON
[eATeIbHOCTU NOLeN, LeNOCTHOCTb Y eIMHCTBO (PU3NYECKOM KapTUHbI MUPA;

YUMTbIBaTb FPaHuLbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOAENen: TOYeUHbIii
ANEKTPUYECKUIA 3apsd, lyd CBeTa, TOYEYHbI MCTOYHUK CBETa, fAepHas Mofe/b aTtoma,
HYK/IOHHast MOZie/Ib aTOMHOIO f4pa Npuv peLLeHny PU3nYecKnx 3agad;



pacrno3HaBaTb (M3MYECKMe ABNeHUS (NPOLECCbl) N OOBACHATb MX Ha OCHOBE 3aKOHOB
3NEKTPOANHAMMKMA U KBAHTOBOW (PU3NKW: 3MEKTPUYECKas MPOBOAUMOCTb, TEM/I0BOE, CBETOBOE,
XMMUYECKOE, MarHMTHOE AeWCTBMS TOKa, B3aUMOAENCTBME MarHMTOB, 3/1EKTPOMarHuWTHas
WHAOYKUWS, [OENCTBME MAarHUTHOrO MOMSi Ha MPOBOAHMK C TOKOM W ABMXKYLLMIACA 3apsf,
3NeKTPOMarHuUTHbIe KonebaHnsa 1 BOSHbI, NPSIMOJIMHEHOE PacnpoCTpPaHeHVe CBeTa, OTPaXKEHNE,
npenoMneHne, WHTepgepeHUMs, audpakuns n  nonspusaunst ceeta, AMCMNEPCUst CBETa,
(hoTo3neKTprYUecKnii aththeKT (hoToaddeKT), CBETOBOE [aB/eHMe, BO3HUKHOBEHNE NMHENYATOro
CMeKTpa atoma Bofopoa, ecTeCTBeHHas M UCKYCCTBEHHaA PaavoaKTUBHOCTb;

OMUCbIBATb M3YYEHHbIE CBOICTBA BELLECTBA (3M1EKTPUYUECKME, MarHWUTHbIE, OMTUYECKNE,
3M1IEKTPUYECKYIO MPOBOAUMOCTb Pas3/INyHbIX CPef) M 3/1eKTPOMarHUTHble AB/eHUs (MPOLLECChI),
NCMOMb3ys (PU3NYECKME BENNYMHBLI: 3MEKTPUUECKUI 3apsf, Cua TOKa, 31eKTPUYECcKoe
Hanps>KeHne, 3N1eKTPUYECKOe COMPOTUB/IEHME, PA3HOCTb NMOTEHLMAN0B, 3/1eKTPOABMXKYLLAA CUNa,
paboTa TOKa, MHAYKUWS MarHUTHOro nonsi, cuna Amnepa, cvna JlopeHua, MHAYKTUBHOCTb
KaTyLLKW, 3HEPrUsi SNEKTPUYECKOro M MarHMTHOrO Mosein, nepuof M 4vactoTa KonebaHuii B
Konebate/IbHOM KOHTYpe, 3apsifi M Cu/a TOKa B MPOLECcce rapMOHUYECKMX 3M1EKTPOMArHUTHbIX
KonebaHWnin, (POKYCHOE PacCTOsiHME M OMNTMYECKas Cuna NMH3bI, NPXU ONUCAHUU MPaBU/IbHO
TPaKToBaTb (M3NYECKUIA CMbIC/T WUCMOMb3YEMbIX BEUYMH, KX O0003HAYEHUS W edMHULLbI,
yKasblBaTb (DOPMY/Ibl, CBA3bIBAKOLLME JAHHYIO (DU3NYECKYHO BETMUMHY C APYrMMI BeIMYMHAMN;

ONUCbIBaTb W3Y4YeHHble KBaHTOBble $B/EHUS M MPOLECCHI, WUCMONb3ys (uU3nyeckume
BE/INYMHbI: CKOPOCTb 3/IEKTPOMArHMUTHbIX BOJH, A/IMHA BOJHbI M 4acToTa CBETA, JHEPIUs U
UMNyNbC (POTOHA, Mepuwoj nonypacnaga, 3Heprus CBA3M aTOMHbIX A4ep, MPU  OnMcaHuu
NpPaBu/IbHO TPaKTOBaTb (U3NYECKUIA CMbICNT WCMOMb3YEMbIX BENNYMH, UX O0603HAYEHMS W
eaVHULbI, YKasblBaTb (POPMY/bl, CBSA3bIBAKOLLME AAHHYO (DU3NYECKYHD BENNYMHY C APYrUMM
BEIMUMHAMM, BbIUNCNATb 3HAUYEHME PU3NYECKOI BENINUNHDI;

aHa/IM3npoBaTb (PM3NYECKME MPOLECChbl U ABMEHUSA, MUCNOMb3ysa (PU3MYECKMe 3aKOHbl U
NMPUHUMMBL:  3akOH OMa, 3aKOHbl MOC/eA0BaTeNbHOr0 W MNapasiieflbHoro  CoeauvHeHus
NMPOBOAHMKOB, 3aKOH [Koyns—JleHua, 3aKOH 3MEeKTPOMAarHWTHOW  WHAYKUMMW,  3aKOH
NPSIMOSIMHENHOIO PacnpPOCTPaHEHMsI CBETA, 3aKOHbl OTPAXXEHMUSI CBETA, 3aKOHbl MPeNoMAEHUs
CBETa, YypaBHeHMEe OJNHWTEMHA AN OoTo3(h(eKTa, 3aKOH COXPAHEHUS| 3HEPTUK, 3aKOH
COXpaHeHUs MMMNY/bCa, 3aKOH COXPaHEeHUs 3MeKTPUYECKOro 3apsafa, 3akOH COXpaHeHus
MacCcoBOro 4wucna, nocTtynartel bopa, 3akOH pagMoakTMBHOIO pacraga, npu 3TOM pasfinyatb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa, ero MaremaTuyeCcKoe BblpaXeHue U ycnoBus (rpaHuLbl,
061acTn) NPUMEHUMOCTH;

onpeaendTb Harpas/ieHWe BeKTopa WHAYKUWW MArHUTHOrO Noss MPOBOAHMKA C TOKOM,
cunbl Amnepa 1 cunbl JlopeHuga;

CTPOMTb M ONMCLIBATL N306paXKeHWe, CO3aBaeMoe MI0CKUM 3ePKa/lOM, TOHKOW JINH30W;

BbIMO/HATb 3KCMEPUMEHTbI MO WCCNEA0BaHUIO (DM3NYECKUX SABMEHWUIA W MPOLIECCOB C
NCMOMb30BAHMEM  MPSIMbIX M KOCBEHHbIX  W3MEPEHWI: npu  3TOM  (hOpPMYNMpoBaThb
npobnemy/sagayy ¥ runotesy y4ebHOro 3KcrepumeHTa, cobupaTb YCTaHOBKY U3
npeanoXXeHHOro 060pyaoBaHNs, NPOBOAUTL OMNbIT U (HOPMYNMPOBATL BbIBOARI;

OCYLLLECTBMIATb MPSAMblE U KOCBEHHblE W3MEPEHUA (U3NYECKMX BENUYUH, MNPU 3TOM
BblGMpaTb ONTUMa/IbHBIA CrOCO6 W3MEPEHMS M UCMONb30BaTb W3BECTHbIE METOAbl OLEHKU
MOrpeLLHOCTEN N3MEPEHNIA;

nccnefoBaTb 3aBUCUMOCTM (IU3NUECKMX BETMYMH C UCMOb30BAHNEM MPAMbIX N3MEPEHWIA:
Npu 3TOM KOHCTPYMpPOBaTb YCTaHOBKY, (DMKCMPOBaTb Pe3yNbTaTbl MOMYYEHHON 3aBUCMMOCTU
(hM3MYECKMX BENNYMH B BuAe Tabnuy W rpamkoB, Aenatb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHus;

cobnogatb npasuna 6Ge3onacHoOro Tpyga Npv MNPOBEAEHUM WCCNeLOBaHUA B pamKax
Yy4eOHOro  3KCNepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOW  [eATeNIbHOCTU €
MCNO/b30BaHNEM U3MEPUTESNIbHBIX YCTPOMCTB M N1a60paToOpPHOro 060pya0BaHUS;



pewwaTb pacyéTHble 3afayun C ABHO 3afaHHOW (M3MYECKON MOLeNbro, WCMOoJb3ys
(hn3nyeckme 3aKoHbI U NPUHLMMBI, HA OCHOBE aHa/sn3a YCNOBUSA 3afa4un BblGnpaTb PU3NYECKYHO
MOAeNb, BbIAENATb (DU3NYECKME BeUUMHBbI U (POPMY/bl, HEOBXoAuMble [/ €€ peLleHus,
NPOBOANTL PAaCcUETbI N OLEHMBATL PeasibHOCTb MOTYYEHHOTO 3HaYeHUS (IU3NYECKON BENNUYNHDI;

pelaTb KauyeCTBEHHbIE 3afa4yn: BbICTpPamMBaTb JIOTMYECKM HEMPOTUBOPEUMBYHO LIEMOYKY
paccy)XXieHuniA ¢ 0NOPo Ha N3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKME SBIEHNS;

MCNOMb30BaTb MNPU  PelleHnn  yyebHbIX 3afay COBPEMEHHble  UH(OPMALMOHHbIE
TEXHONOrMM ANS MOUCKA, CTPYKTYPUPOBaHWS, UHTEpNpeTauun 1 npeactaBneHns y4eGHOW u
Hay4YHO-NONYNAPHON MH(OPMaUyK, MOMYYEHHOW W3 Pa3/INYHbIX WCTOYHWMKOB, KPUTUYECKM
aHa/IM31PoBaTb NONy4aeMyto MH(OPMaLUIO;

0OBACHATb NPUHUMNbI AENCTBUS MaLIWH, NMPUBG0POB 1 TEXHUYECKMUX YCTPOCTB, pasimyaThb
YCNoBMs NX 6e30MacHOr0 UCM0/b30BaHUA B NOBCEAHEBHOW XM3HM;

NPMBOAUTL MPUMEPbI BKMada POCCUINCKMX U 3apyOeXHbIX YYEHbIX-(DM3NKOB B pasBUTME
HayKu, B 06BbSCHEHWE NPOLIECCOB OKPYXKAKOLLLEr0 MMPa, B Pa3BUTME TEXHUKM U TEXHOOTUIA;

MCNO/Mb30BaTb TEOPETUYECKME 3HAaHUA N0  (M3MKe B MOBCEAHEBHOM XKU3HW ANA
obecrieveHns 6e30MacHOCTY NpK 06paLleHn ¢ NprbopamMm 1 TEXHUYECKMMUN YCTPOCTBaMU, AN
COXpaHeHMs 340POBbS U COONIOAEHNSA HOPM 3KO0rMYECKOTO NOBEAEHNS B OKPYXKALOLLIEN cpefe;

paboTaTh B rpyrne ¢ BbIMOSHEHWEM Pa3/IMYHbIX COLMabHLIX POSEN, NNaHMpoBaTh paboTy
rpynnbl, paumoHaibHO — pacnpefensTb  0083aHHOCTM W NAaHMpoBaTb  AeATeNIbHOCTb B
HECTaHAAPTHbIX CUTYyauMsX, afeKBaTHO OLEHMBATb BKMaf KaX4oro M3 y4yaCTHWKOB Fpynmnbl B
PELLUEHMe paccmaTprBaeMol Npo6emsl.



TEMATUYECKOE NJ1IAHNPOBAHWE

10 KNACC

HanmeHoBaHMe pa3gesioB N TemM

KonnyectBo yacoB

ONEeKTPOHHbIe
(unpposble)

Ne n/n
nporpamMmbl Bcero KongOHbe'e n%aKTquCKme obpasoBaTe/ibHble
paboTbl paboThbl pecypCh!
Pasgen 1. PN3NKA N METOAbl HAYHYHOIO NMO3HAHWA
Bubnunoteka LLOK
1.1 ®du3nKa N METobl HAYYHOTO NO3HaHMA 2 0 0 httos://m.edsoo.ru/7FALbF72
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
Bubnunoteka LLOK
21 KiemaTka > 0 0 https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
22 AvHauvka ! 0 0 https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
2.3 3aKOHbI COXpaHEHUA B MEXaHMKe 6 1 1 httos://m.edsoo.ru/7FALbF72
WToro no pasgeny 18
Pasgen 3. MOJIEKYJTAPHAA ®N3NKA N TEPMOINHAMUMKA
31 OCHOBbI MONIEKY/SIPHO-KUHETUYECKOM 9 0 1 Bubnunoteka LLOK
' Teopum https://m.edsoo.ru/7f41bf72
Bubnunoteka LLOK
32 OCHOBb! TEPMOAMHAMMKY 10 ! 0 https.//m.edsoo.ru/7f41bf72
A .
33 rperaTHble COCTOSIHUSA BeLLEeCTBa 5 0 0 Bubnmoteka LLOK

®as30Bble nepexofpl

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



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

WToro no pasgeny

24

Paspen 4. 9JIEKTPOAVHAMUMKA

Bubnmoteka LLOK

4.1 SneKTpocTaTvka 10 https://m.edsoo.ru/7f41bf72
49 IMOCTOAHHbIN 3M1EKTPUYECKUNIA TOK. TOKM B 12 Bubnmoteka LLOK
' pasIMyHbIX cpeaax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68



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

11 KJTACC

HanmeHoBaHMe pa3gesioB n TemM

KonnyecTtBo yacoB

ONEeKTPOHHbIe
(undpposble)

Ne n/n
nporpamMmbl Bcero KongOHbe'e n%aKTquCKme obpasoBaTe/ibHble
paboThbl paboThbl pecypCh!
Pasgen 1. 9JIEKTPOAVHAMUWKA
11 MarHuTHoe nose. 3n1eKTpoMarHUTHas 1 1 3 Bubnmoteka LLOK
' NHAYKLMA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pasgen 2. KOJIEBAHWA V1 BOJIHbI
51 MexaHu4ecKne N aNeKTpoMarH1THbIe 9 0 1 Bubnmoteka LLOK
' KonebaHms https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKne N aNeKTpoMarH1THbIe 5 1 0 Bubnmoteka LLOK
' BO/IHb! https://m.edsoo.ru/7f41c97c
Bubnunoteka LLOK
23 OnTuka 10 0 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24
Pasgen 3. OCHOBbI CMELIMAIBHOW TEOPUWN OTHOCUTE/IbHOCTM
31 OCHOBbI crieupansHOM Teopun 4 1 0 Bubnunoteka LLOK
' OTHOCUTENbHOCTY https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®N3NKA
o Bubnmoteka LLOK
4.1 DNeMeHTbl KBaHTOBOW ONTUKU 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 CTpoeHune atoma 4 0 0 Bubnmoteka LLOK



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

4.3 ATOMHOE A4po

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

WToro no pasgeny

15

Pasgen 5. 9JIEMEHTbI ACTPOHOMUMNU N ACTPO®UN3NKIN

Bubnunoteka LLOK

5.1 SNeMeHTbl aCTPOHOMMUM N aCTPON3NKK 7 httos://m. edsoo.ru/7FA1c97c
WToro no pasgeny 7
Pasgen 6. OBOBULAKLLEE MOBTOPEHNE

61 | OBoSuaouiee nosroperue ‘ igsim et/ TAT:
WToro no pasgeny 4
Pe3epBHoOe Bpems 3
OBLLEE KOJTMYECTBO YACOB MO NMPOIrPAMME 68



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

MOYPOYHOE NMJTAHNPOBAHWNE

10 KJTACC
Konuyectso yacos
Ne Tema ypoka Bee Jarta ONeKTPOHHbIE LU(POoBbIe
n/n o KP Mnpe N3yyeHus o6paszoBaTe/ibHble pPecypcbl
1 dun3nkKa — Hayka 0 npupoje. HayyHble MeTofbl MO3HaHWSA 1 0 0 Brubnnoteka LIOK
OKpYXatoLLero Mmvpa 05.09.2023 | https://m.edsoo.ru/ff0c32e2
Posib 1 MECTO (PM3MKM B (DOPMMPOBAHUM COBPEMEHHON
2 Hay4Hol KapTIj)Hbl |v||/|pa,cp B EpafmquKoﬁ ,qu;Teanocm 1 0 0 bubnmorexa LIOK
nogei 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MexaHnyeckoe asmxeHne. OTHOCUTE/NLHOCTb
3 MexaHI/Il-IeCKOFOp,C'I,BI/I)KeHI/IFI. lMepemeLeHme, CKOPOCT, 1 0 0 Bubnmoreka LIOK
YCKOpEHME 12.09.2023 | https://m.edsoo.ru/ff0c3508
4 PaBHOMepHOe NPSIMOSIMHENHOE ABVXXEHME 1 0 0 bubnworexa LIOK
14.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpPeHHOE MPAMO/MHEHOE ABUKEHMNE 1 0 0 bubnmorexa LIOK
19.09.2023 | https://m.edsoo.ru/ff0c372¢e
Bubnnorteka LIOK
6 CB060AHOE NajieHne. Y cKopeHve CBO60AHO0O NajeHns 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0c39cc
7 KpuBonunHeitHoe aBmxeHve. [BVXeHne maTepuaibHOMN 1 0 0 Bubnnoteka LIOK
TOUKW MO OKPY>KHOCTH 26.09.2023 | https://m.edsoo.ru/ff0c3ada
3 MpuHumn oTHocuTensHocTw Manunes. VHepumansHble 1 0 0 Bubnnorteka LIOK
cucTeMbl oTcyeTa. MepBblil 3aKkOH HblOTOHA 28.09.2023 | https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. MpuHUmMn cynepnosvuuy cun. Bropoi 1 0 0 Brubnnoteka LIOK
3aKOH HbIOTOHa A/15 MaTepuasibHOM TOUKN 03.10.2023 | https://m.edsoo.ru/ff0c3be8
N Bubnnorteka LIOK
10 TpeTtnin 3aKoH HbOTOHA /19 MaTepUasibHbIX TOUYEK 1 0 0 05.10.2023 | https://m.edsoo.ru/f0c3bes
1 3aKoH BCeMMPHOro TaroteHuns. Cuna TaxecTu. Nepsas 1 0 0 Brubnnoteka LIOK
KOCMUYeCKas CKOPOCTb 10.10.2023 | https://m.edsoo.ru/ff0c3d00



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

12

Cwvna ynpyroctu. 3akoH INyka. Bec Tena

Bubnnorteka LIOK

12.10.2023 | https://m.edsoo.ru/ff0c3el8
13 Cuna TpeHusa. KoaghuumeHT TpeHns. Cuna Brubnnoteka LIOK
COMNPOTMB/EHNA NPU ABUKEHUW TeNa B XUAKOCTU UN rase 17.10.2023 | https://m.edsoo.ru/ffOc3f76
MocTynaTensHOe ¥ BpaLaTenbHOe ABUKeHNe abCoMoTHO
14 TBépp,):Jro Tena. MOM&F‘.‘)H'II:U'CI/U'IbI. I‘In:t:o cusbl. Ycnosus bubnmorexa LIOK
i} 19.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBeCUSA TBEPLOro Tena
mnynbc MaTepranbHOR TOUKK, CUCTEMbI MaTepUasbHbIX
15 Toqez. I/Imnynts: CUJIbl. 3aKOH COXpaHeHus mmn@nbca. bubnmorexa LIOK
24.10.2023 | https://m.edsoo0.ru/ff0c43d6
PeakTuBHOE ABUXeHMe
Pa6oTa 1 MOLLHOCTb Ccu/ibl. KNHETMYEeCKas 3Heprus
16 MaTepmaan(;I;TTqum. Teopema 06 |/|3|v|eHe|-||/||/|IO bubnmorexa LIOK
o 26.10.2023 | https://m.edsoo.ru/ff0c4502
KWNHETUYECKOW 3Heprum
MoTeHumansHasa aHeprua. MNoTeHLMansHas 3Heprus ynpyro
17 p,e(*)OpI\L/'IIMDOBaHHOﬁ I'Fl)py)KVIHbI. I‘II(-)tTeHu,maanaﬂpeHep%sz bubnmorexa LIOK
07.11.2023 | https://m.edsoo.ru/ff0c461a
Tena B6/IM31 NOBEPXHOCTM 3eMin
MoTeHLanbHbIe N HenoTeHLManbHble cubl. CBsA3b paboThl
18 HenoTeHLMaNbHbIX CU/ C U3MEHEHNEM MEXaHNYECKON Bubnnoteka LIOK
3HEPrun CUCTEMbI Te/. 3aKOH COXPaHEHNS MeXaHUYeCKo 09.11.2023 | https://m.edsoo.ru/ff0c478c
3Hepruu
NabopaTopHas pabota «liccnefoBaHue cBA3n paboTbl CUJbI
19 C N3MEHEHMEM MeXaHNYeCKON SHEPrumn Tena Ha npumMepe 14.11.2023
PaCTHKEHNS PE3NHOBOTO XryTa»
20 KoHTponbHas pabota no Teme «KnHematumka. AuHammka. Bubnunoteka LIOK
3aKOHbI COXpaHEeHNSA B MeXaHUKe» 16.11.2023 | https://m.edsoo.ru/ff0c4b74
21 OCHOBHbIE NONOXKEHNSA MONEKYNAPHO-KUHETUYECKOM Brubnnoteka LIOK
Teopum. bpoyHoBcKoe ABvXeHme. Anddysus 21.11.2023 | https://m.edsoo.ru/ff0c4dc2
XapakTep [ABMXXEHUA 1 B3aVMOLECTBMA YaCTWL, BELLLECTBA.
22 o )
Mogenu cTpoeHns rasos, XXMAKOCTEN 1 TBEPAbIX TeN 23.11.2023
23 Macca monekyn. Konn4ectso BellecTsa. NocTosHHas
ABorazpo 28.11.2023



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

Tennosoe pasHoBecKe. TemnepaTypa U eé nsmepeHue.

24 LLikana Temnepatyp Lienscus 30.11.2023
N Bubnnorteka LIOK
25 WaeansHbin ra3 8 MKT. OcHoBHOe ypaBHeHne MKT 05.12.2023 | hitps:/m.edsoo.ru/ffoc4fde
26 ':\v?:;):mfzizg zﬂzemyp:ﬁ;ﬂ:p;;ﬁjf Hnemy aBHeHwue bubnmorexa LIOK
prin & yn-p 07.12.2023 |  https://m.edsoo.ru/ff0c511e
MeHpeneesa-KnanenpoHa
27 3akoH [anbToHa. [[a30Bble 3aKOHbI 12.12.2023
08 NabopaTopHas paboTa «liccnefoBaHme 3aBUCMMOCTM
MexXay napameTpamu COCTOAHMUSA pa3peXXeHHOr o rasa» 14.12.2023
29 M3onpovecchl B naeansHOM rase u nx rpagmyeckoe Brubnnoteka LIOK
npescraeneHue 19.12.2023 | https://m.edsoo.ru/ff0c570e
0| cnocat s W, KaniecTso rennor  pars Gueworera LIOK
' P ' 21.12.2023 | https://m.edsoo.ru/ff0c5952
BHyTpeHHAA 3Heprus o4HOATOMHOr0 VAeasibHoro rasa
31 Buabl Tennonepenaumn bubnmorexa LIOK
4 PeA 26.12.2023 |  https://m.edso0.ru/ff0c5¢36
39 YaenobHasa TenjoémKocTb BelecTsa. KoimyecTso TennoThbl Bubnnorteka LIOK
npwv Tennonepegade. AgmabartHbiii npoLecc 28.12.2023 | https://m.edsoo.ru/ff0c5c36
33 MepBblil 3aKOH TEPMOAUHAMUKN 1 €r0 NPUMEHEHME K Brubnnoteka LIOK
n3onpotieccam 09.01.2024 | https://m.edsoo.ru/ff0c5efc
34 HeobpaTmumocTb NpoLeccos B Npupoje. BTopoii 3akoH Brubnnoteka LIOK
TEPMOSNHAMUKN 11.01.2024 | https://m.edsoo.ru/ff0c6230
N N Bubnnorteka LIOK
35 | Tlpuuyn aevctsns u KT1/] Tennosomt Maumks! 16.01.2024 | https://m.edso0.ru/ffoc600a
36 Linkn KapHo u ero KA 18.01.2024
37 3konornyeckue npobaemMbl TENIOIHEPTETUKN

23.01.2024



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

O6o6watoLmin ypok «MonekynspHas gusnka. OCHOBbI

Bubnnorteka LIOK

38 TEPMOSNHAMUKIN 25.01.2024 | https://m.edsoo.ru/ff0c6938

39 KoHTponbHas pabota no Teme «MonekynspHas gusmka. Bubnunoteka LIOK
OCHOBbI TEPMOAMHAMUKN 30.01.2024 | https://m.edsoo.ru/ff0c6a50

40 Mapoobpa3oBaHue N KOHAeHcaLms. MicnapeHue n KuneHve bubnworexa LIOK
01.02.2024 | https://m.edsoo.ru/ff0c63b6

41 AGCONOTHAA N OTHOCUTE/IbHAA BNIAXKHOCTb BO3AyXa. Bubnnoteka LIOK
HacbILWeHHBbIR nap 06.02.2024 | https://m.edsoo.ru/ff0c64d8

TBépaoe Teno. Kpuctaninyeckue n aMmopgHble Tena.

42 AHI/FI)Z’.»U(')TpOI'II/IFI CBF())VICTB KpWCTa/I0B. )szclgme KpUCTaNbl. 5M6”_M0TeKa LIOK
COBPEMEHHBIE MATEpUaNb! 08.02.2024 | https://m.edsoo.ru/ff0c65f0

43 lMnaBneHve n KpUcTann3aLms. Y aenoHas Tensora Bubnnorteka LIOK
nnaeneHuns. Cybnumaums 13.02.2024 | https://m.edsoo.ru/ff0c6708

Bubnnoteka LIOK
44 | Ypashene Tennosoro bananca 15.02.2024 https://m.eds<|)-<l).ru/ff0c6820

45 AnekTpusaums Ten. INeKTpUYecknin 3apsa. Jsa suga Bubnnoteka LIOK
3/IEKTPUNYECKMX 3apSAL0B 20.02.2024 | https://m.edsoo.ru/ff0c6bcc

46 MpoBOAHMKN, ANINEKTPUKN Y MOAYMNPOBOLAHUKN. 3aKOH Brubnnoteka LIOK
COXPaHeHNs 3NeKTPUYECKOro 3apsaia 22.02.2024 | https://m.edsoo.ru/ff0c6bcc

47 B3avmogeiicTane 3apsfoB. 3akoH KynoHa. ToueyHblIi Bubnnorteka LIOK
ANEeKTPUYECKNIA 3apas, 27.02.2024 | https://m.edsoo.ru/ff0c6ces

| o o
HANPSDIGHHOCTI 29.02.2024 | https://m.edsoo.ru/ff0c6df2

49 PaboTa cu1n 3neKTpocTaTUyecKoro nons. MoteHuman. Bubnnorteka LIOK
Pa3HOCTb NOTEHLUMANoB 05.03.2024 | https://m.edsoo.ru/ff0c6f00

50 MPOBOAHMKN N AN3NEKTPUKN B 3/IEKTPOCTATUYECKOM MOJie. Brubnnoteka LIOK
[nanektpnueckas NpoHNLLAEMOCTb 07.03.2024 | https://m.edsoo.ru/ff0c7018

By Brubnnoteka LIOK
oL | SneTpoemkocte. KokpeHcaTop 12.03.2024 https://m.eds<|)-<l).ru/ff007126



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
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52

ONeKTPOEMKOCTb MJIOCKOr0 KOHAEHcaTopa. SHeprus
3apsXXeHHOro KoHAeHcartopa

14.03.2024

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

53

NabopaTopHas paboTa "V13mepeHne 3NeKTPOEMKOCTM
KOHeHcaTopa"

19.03.2024

54

MpUHLMN SeACTBUA U NPUMEHEHNE KOH/EHCATOpOB,
KOMMPOBasIbHOT0 annapaTta, CTPYWHOro NpuHTepa.
OnekTpocTaTtnyeckas sawmra. 3asemseHne
3eKTponpubopos

21.03.2024

55

DNEeKTPUYECKMNIA TOK, YC/IOBUA €ro CYLLLECTBOBAHNS.
MocCTOAHHbIN TOK. Cuna Toka. HanpskeHue.
ConpotueneHne. 3akoH OMa 15 yyacTKa Lenm

02.04.2024

56

MocnepoBaTenbHOe, NapasieNibHOe, CMeLLaHHOe
coefuHeHVe MPOBOAHUKOB. JlabopaTopHas paboTa
«/13yyeHne cMeLLIaHHOr0 COeIHEHNS PE3UCTOPOB»

0.5

04.04.2024

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

57

PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOr0 TOKa. 3aKOH [pKoyns-
NeHua

09.04.2024

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

58

3akoH OMa /19 NOMIHOW (3aMKHYTOI) 3/1eKTPUYECKOA Lienu.
KopoTkoe 3amblkaHue. JlabopaTopHas pabota «/3mepeHue
3/C MCTOYHMKA TOKA 1 ero BHYTPEHHEro COnpoTUB/EHNUSA»

0.5

11.04.2024

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

59

OneKTpoHHasa NPoBOANMOCTL TBEPAbLIX META/IOB.
3aBUCMMOCTb COMPOTMB/IEHNA META/IIOB OT TEMMEPATYPbI.
CBepxnpoBoanMocTb

16.04.2024

60

JNeKTpUYecKnin ToK B Bakyyme. CBOCTBA 3N1EKTPOHHbIX
My4KOB

18.04.2024

61

MonynpoBOAHMKM, UX COBCTBEHHAS W MPUMECHas
MpoBOAUMOCTb. CBOCTBA p—N-Mepexoaa.
MonynpoBOAHUKOBbIE MPUGOPI

23.04.2024

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

62

ONeKTPUYECKMiA TOK B pacTBOpax W pacnsasax
3NIEKTPOSINTOB. DMEKTPONIUTUYECKAS AnccoLmaLms.
OnekTponu3

25.04.2024

Bubnnorteka LIOK
https://m.edsoo.ru/ff0c82ba

63

DNeKTPUYECKnii TOK B razax. CaMoCTOATE/bHbIV 1

Bubnnorteka LIOK



https://m.edsoo.ru/ff0c72c0
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HecamoCTOosATe/bHbIN pa3pad. MonHus. Mnasma 02.05.2024 | https://m.edsoo.ru/ff0c84ae
4 | npamecros e, Mpaaa oo 1 Gfymorera LIOK
P P P 07.05.2024 | https://m.edsoo.ru/ffoc86fc
6e3onacHoCTY
N Bubnnoteka LIOK
65 | ObobuaoUiT YpOK «IMeKTPOANHAMMKA> ! 14.05.2024 |  https://m.edsoo.ru/ffoc8she
66 | Mootommma snexapmect ox Towr s o | 1 Eumorera LIOK
P ' P 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
cpefax»
67 Pe3epBHbIi ypoK. KOHTponbHasa paboTta no teme 1 Brubnnoteka LIOK
"OneKkTpoanHamMumKa” 21.05.2024 | https://m.edsoo.ru/ff0c8c56
N N Bubnnorteka LIOK
68 Pe3epBHbIli ypok. O6o6LatoLmii ypok no Temam 10 knacca 1 23.05.2024 |  https://m.edsoo.ru/ffoc8fec
OBLLUEE KOMMYECTBO YACOB MO NMPOrPAMME 68
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YYEBHO-METOANYECKOE OBECINEYEHNE OBPA3OBATEJ/IbHOIO
MPOLUECCA

OBA3ATEJIbHbIE YYEBHbLIE MATEPUAJIbI AJTA YUYEHUWKA

» ®dusuka, 10 knacc/ Msakuwes I".4., byxosues b.B., CoTckuii H.H. nog pegakuuei
MapteHTbeBO H.A., AKLUMOHEpPHOE 00LLEeCTBO «13aaTensCcTBO «IpocBeLLeHme»

» ®du3nka, 11 knacc/ Mskumwes I".J1., byxosues b.B., Yapyrud B.M. nog pefakuuei
MapheHTbeBO H.A., AKLUMOHEPHOE 00LLLECTBO «13aaTeNnsCcTBO «IpoCBeLLeHmes

METOANYECKME MATEPUAbI ANTA YUYNTENA

1. ®dusmka. Paboume nporpammsbl. MpegmeTHas MHNUA Y4e6HUKOB cepun «Knaccuyeckuin
Kypc».10—11 knaccel : y4eb. nocobure ans obuieobpasosar. opraHnsaumin / A. B.
LLlatanuHa.- M. : MNpocseLleHmne, 2017.

2. Msakuwes I'. A. dusmka. 10 knacc: yyeb. 414 06weobpasoBar. opraHnsaumin: 6asosblii 1
yrnyén. yposuu /I. A.Mskuwes, b. b. byxosues, H. H. CoTtckuid; nog peg. H. A.
MaptheHTbEBONA.- 7-€ n34. — M.: INMpocseweHmne, 2020 — (Knaccuyeckunin Kypc).

3. MapdeHTbeBa H.A. C60pHIK 3ada4 no mnsmke.10-11 Knaccbl: y4ebHoe nocobue ans
06LeobpasoBateibHbIX opraHuauuii / H.A. MapgeHTbeBa. - 8-e 134, - M.: MpocBeLleHme,
2018.

4. Caypos KO.A. NMoypouHble pa3paboTku. 10 Knacc.

5. MapoH A.E., MapoH E.A. OnopHble KOHCNeKTbl 1 anddepeHLMpoBaHHbIe 3aaa4n 6.
3a60TvH B.A., Komuccapos B.H. KOHTPO/b 3HaHWIA, YMEHWIA 1 HaBbIKOB YYalLMXcs

LN PPOBbLIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETW
WHTEPHET

Bubnmnoteka LLOK

https://m.edsoo.ru/ff0c32e2 http://nsportal.ru - coynanbHas ceTb pabOTHNUKOB 06Pa30BaHUs.
http://markx.narod.ru/pic/ - pu3nka B wkone. http://festival. 1september.ru/articles/ -
(hecTmBanb Neaarormyeckmx naen «OTKPbITbIA YPOK».

http://www.fizika.ru/ - caT gna yuntenein uamkm n nx y4eHnkos. http://www.physics.ru/
- MaTepuasibl Mo (n3mnkKe. Www . ege .edu.ru - MH(OpMaLmoHHbIA noptan Er3.

http :// school - collection . edu . ru / - egnHasa konnekums LLOPoB
https://phys-ege.sdamgia.ru/



