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MNOSCHUTEJIbHAS 3AITUCKA

Mporpamma no (u3anke 6a30BOr0 YPOBHSA Ha YPOBHE CpefHero o6uiero obpasoBaHUs
paspaboTaHa Ha OCHOBE [MOMIOKEHNA W TpeboBaHMI K pe3ynbTaTaM OCBOEHWS OCHOBHOWA
o6pasoBaTeNlbHOM nporpammbl, MpeacTaBneHHbiX B PrOC COO, a Takke C Y4E€TOM
(befepanbHOM paboyeli nporpaMMbl BOCMMTAHMA W KOHLUENUMW nNpenojaBaHns y4ebHOro
npegvera «®Pusmka» B  00pa3oBaTeNbHbIX — OpraHu3aumsx Poccuiickoin — ®epepauuu,
peasn3yIoLLIMX OCHOBHbIE 06pa30BaTe/ibHbIe MPOrpamMmbl.

CofepxxaHne mnporpaMMbl Mo (PU3MKe HanpasfeHO Ha (hOpMMPOBaHWE eCcTeCTBEHHO-
Hay4HOI KapTuHbI Mupa oby4atowmxca 10-11 knaccoB npu 06y4veHUn mx gu3rke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOrO noaxoa. MNporpaMma no u3rke COOTBETCTBYET
Tpe6oaHusM ®IOC COO K naaHMpyembiM SIMYHOCTHLIM, MPeAMETHLIM M MeTanpegMeTHbIM
pesynbTaTtaM 06y4eHUus, a TakkKe Y4MTblBaeT HeOOXOAMMOCTb peanv3aunn MeXnpesmeTHbIX
cBA3el (PU3MKU C EeCTeCTBEHHO-Hay4YHbIMU Y4ebGHbIMK MpeaMeTamu. B Hell onpegenstoTcs
OCHOBHbIE LIe/IN U3yYeHNs (PU3MKN Ha YpPOBHe CpefHero obLiero obpasoBaHus, naaHUpyemMble
pesynbTaTbl OCBOEHMS Kypca (U3MKW: JIMYHOCTHblE, MeTanpeaMeTHble, MpeaMeTHble (Ha
6a30BOM YpOBHe).

MporpaMma no (hn3nKe BK/IKOYaET:

e MIaHMpyeMble pe3y/nbTaTbl OCBOEHUS Kypca (PU3NKM Ha 6a30BOM YPOBHE, B TOM YuC/ie

npegMeTHble pe3y/bTaTbl M0 rogam 00yyeHus;

e coAepXKaHue y4yebHoro npeameTa «dusnka» no rogam 0oy4yeHums.

Pun3mKa Kak Hayka 0 Hanbonee o6LLMX 3aKOHaX MPUPOAbI, BbICTYMNas B Ka4eCcTBe y4ebHOro
npegmeTa B LLUKOJE, BHOCUT CYLLECTBEHHbIA BKMag B CUCTEMY 3HaHWIN 06 OKPY>XKalOLLEM MUpE.
LLIKOMbHbIA  KypC (DM3MKM — CMCTEMOOOPA3YIOLWMIA AN eCTECTBEHHO-HAy4YHbIX YYe6HbIX
npegMeToB, NOCKO/bKY (PU3NYECKME 3aKOHbI /IEXAT B OCHOBE NPOLIECCOB U ABMEHUI, N3YyYaeMbIX
XUMUeRn, buonorven, ruanyeckon reorpaduer U acTpoHoMMed. cnonb3oBaHWe U aKTUBHOE
NPUMEHeHVEe (M3NYECKMX 3HAHWIA  OonpefenseT XapakTep W pasBUTME PasHOO0OpPa3HbIX
TEXHONOIMIA B C(epe 3HEPreTUKW, TPaHCNOPTa, OCBOEHUSI KOCMOCA, MONYYEHUS HOBbIX
MaTepuanoB C 3afaHHbIMW CBOCTBaMU U ApYrux. Mi3ydeHne u3snKy BHOCUT OCHOBHOW BKNaf, B
(hopmMrpoBaHMe eCTECTBEHHO-HaYYHON KapTUHbI MUpa 06y4aroLLmXcs, B JOpMUMpPOBaHMe YMEHWIA
MPUMEHATb Hay4YHbIN METOA NO3HAHWSA NPW BbINOMHEHUN UMW YYEOHbIX UCCNeL0BaHWIA.

B ocHOBY Kypca (pv3nKun N8 YpOBHA CpefHero obLiero o6pasoBaHus NOMOXEH pAL UAeN,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLMIMbI ero NOCTPOEHMS.

Hoes yerocmnocmu. B COOTBETCTBUU C Hel KypC ABAETCA IOMMYECKU 3aBePLUEHHBIM, OH
COLEPXXUT MaTepua 13 BCeX PasfenioB (PU3MKK, BKIKOUYAET KaK BOMPOChI KIaCCUYECKON, Tak U
COBPEMEHHOW (hU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUN C HEN MaTepuan Kypca hm3nkn 06beUHEH BOKPYT
(hm3nuyecknx Teopuid. Bepywum B Kypce ABnseTcs (POPMUpPOBaHME MNPeACTaBNeHuin o
CTPYKTYPHBIX YPOBHSAX MaTepuu, BELLLECTBE U NOoSe.

Hoes eymanumapusayuu. EE peannsauma npegnonaraet MUCNosb30BaHUE ryMaHUTapHOro
noTeHumana PU3NYeCKo HayKu, OCMbIC/IEHME CBA3N PasBUTUA (IM3NKW C pa3BUTNEM OOLLLECTBa,
a TaKXXe C MMPOBO33PEHYECKMU, HPABCTBEHHLIMW M 3KO/IOMMYECKMU NPobiemamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc (OM3nKn npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYroM TEXHUYECKNX N TEXHOMOMMYECKNX NMPUOXKEHWNIA N3YHEHHbIX TEOPUIA 1 3aKOHOB.

Hoes oxonocuzayuu pPeann3yeTcs MNOCPeACTBOM BBEAEHUS 3/1EMEHTOB COAepXKaHus,
MOCBALEHHbIX 3KOM0rMYeckum npobsemaM COBPEMEHHOCTW, KOTOpPble CBA3aHbl C PasBUTUEM
TEXHUKN 1 TEXHOMOTUIA, a TakxKe 06Cy)KAeHNs NpobieM paLoHaIbHOTo NPUPOAON0/b30BaHNUSA 1
9KO/I0rn4yeckol 6e30nacHoOCTK.

CTep>XHeBbIMW 37IEMEHTaMK Kypca (U3NKM Ha YPOBHe CpeAHero obLero obpasoBaHus
ABNAOTCA (hU3NYecKne Teopumn ((hopMmMpoBaHWME MNPeACTaBNeHUA O CTPYKTYpe MOCTPOeHMS



(hn3nyeckort Teopuw, Poan (PyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLMNOB B COBPEMEHHBIX
NPeLCTaBeHNAX 0 NPUpPoLe, rpaHnLax NPUMMEHUMOCTU TeOpWi, 41 OnNucaHUs ecTeCTBEHHO-
Hay4HbIX IBIEHWIA U NPOLIECCOB).

CUCTEMHO-LeATeNIbHOCTHBIV MOAX0S, B Kypce (PU3MKIN peann3yeTca npexzaie BCero 3a CUET
OpraHm3aummn aKCnepuMeHTa/IbHON AeATeNbHOCTM 0byyatomxcs. 15 6a30BOro ypoBHS Kypca
(PM3MKM — 3TO MCMONb30BaHME CUCTEMbI (PPOHTAIbHBIX KPATKOBPEMEHHbIX 3KCMEPUMEHTOB U
nabopaTopHbIX paboT, KOTopble B MporpaMme Mo ¢usnke 06beAnHeHbl B O6LMIA CMMCOK
YUYEHMYECKMX NPaKTUYecKux paboT. BblheneHne B yKa3aHHOM rMepeyHe nabopaTopHbIX pabor,
MPOBOAUMBIX /11 KOHTPONS W OLEHKW, OCYLLECTB/ISETCA Yy4yaCTHMKamMu 00pa3oBaTe/ibHOro
npouecca Ucxoas U3 0Co6eHHOCTeN NMaHMPOBaHUS Y OCHaLLEHUS KabuHeTa gusnkn. Mpu aTom
obecrieumBaeTcs OBNafeHVe 06yYaloLMMUCA YMEHUSIMU MPOBOAUTL KOCBEHHbIE W3MEPeHMs,
NCCNefoBaHWs 3aBUCUMOCTEN (DUM3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
npeanoXeHHbIX rMnoTes.

BonbLuoe BHMMaHWe yensaeTcs peLleHuo PacyYETHbIX U KavyecTBeHHbIX 3adad. [Mpu aTom
AN PacUETHBIX 3afa4 NPUOPUTETOM ABAKOTCA 33auu C ABHO 3aaHHOW PU3NYECKOn MOLENbIO,
Mo3BONAKOWME MPUMEHATL M3YYeHHble 3aKOHbl M 3aKOHOMEPHOCTM KakK M3 Of4HOro pasgena
Kypca, TakK U MHTErpupysa 3HaHUA U3 pasHbIX pasfenos. s KaueCTBEHHbIX 334a4 NpPYopUTETOM
ABNAOTCSH 3afaHMsi Ha O0ObACHEeHWEe NPOTEKaHWA (U3NYECKUX SIBNEHUA W MPOLECCOB B
OKpYXatoLlel XnsHu, Tpebytowme Bblbopa (M3MYECKON MOAenu ANd CUTyauumn npakTuKo-
OPUEHTMPOBAHHOI O XapakTrepa.

B cootBetcTBUM C TpeboBaHMsMM DPIOC COO K MmaTepuasibHO-TEXHUYECKOMY
obecrieyeHnto y4e6HOro npouecca 6a3oBblii YPOBEHb Kypca (OM3MKM Ha YPOBHE CPeAHEro
o0LLero obpa3oBaHUA [LO/MKEH U3y4aTbCA B YCNOBUAX MPEeLMETHOro KabuHeTa (M3MKU WU B
YCNOBUAX UHTETPUPOBAHHOIO KabuHeTa NpeaMeToB eCTeCTBEHHO-HAYUYHOMo UuKia. B KabuHete
(hM3UKKN JOMKHO ObITb HE06X0AMMOE NabopaTopHoe 060pyA0BaHME 415 BbINOHEHUS YKA3aHHbIX
B MnporpaMMe no (M3MKe YYEHUYeCKMX MpaKTUYecKMX paboT U  [AeMOHCTpaLMOHHOe
obopypoBaHme.

[eMOoHCTpaunoHHOe 060pyfoBaHWe (HOPMUPYETCA B COOTBETCTBUM C  MPUHLMNOM
MVHUMa/IbHOW [OCTaTOMHOCTM M 06ecrneymBaeT MOCTaHOBKY MePeynC/IeHHbIX B MporpaMmMe no
(hM3NKe KIHOYEBbIX [EMOHCTpauuii AN WCCNefoBaHUA K3Y4vaeMblX SBMEHWA WM NPOLECCOB,
AMMMPUNYECKMX N (DYHAAMEHTA/IbHBIX 3aKOHOB, MX TEXHUYECKMX NPUMEHEHNIA.

abopaTtopHoe 060pyaoOBaHMeE A1 YYEHUYECKMX MPaKTUYecKMX paboT dopmmpyeTtcs B
BUAE TeMaTU4eCKMX KOMIMJIEKTOB W 06ecrneymBaeTca B pacyéTe OAHOr0 KOMIJIEKTA Ha [ABYX
obyvarowmxca. TemaTvyeckme KOMMIEKTbI 1a60paTOpPHOrO 060pYAOBaHUSA [O/KHBbI  ObITh
MOCTPOEHbl Ha KOMIMJ/IEKCHOM WCMO/b30BaHUM aHaIoroBbIX M LMMPOBLIX MPUOOPOB, a Takxke
KOMMbIOTEPHbIX M3MEPUTENBbHBIX CUCTEM B BUAE LMDPOBLIX NabopaTopuid.

OCHOBHbIMM LeNAMMN U3y4eHNs (1M3nKK1 B 06LLLEeM 06pa30BaHNM ABNIAKOTCS:

e (DOpPMMpPOBaAHME WHTEpeca W CTPEM/IEHMS OOy4YaloWUXCA K Hay4yHOMY W3YYeHUHo

NPUPOAbI, PasBUTUE NX UHTENNEKTYa/IbHbIX Y TBOPYECKMX CNIOCOOHOCTEN;

e pasBMTWE TNPeACTaB/ieHUA O HAyyHOM MeTOAe MNO3HaHMA U (hopMUpoBaHue

1CCNefoBaTe/IbCKOro OTHOLLEHUSA K OKPY)KAIOLLMM SIBNIEHUAM,

e (DOPMMPOBAHME HAYYHOr0 MMPOBO33PEHUA Kak pe3y/ibTara U3yyYeHUss OCHOB CTPOEHUS

martepum 1 PyHAaMeHTaIbHbIX 3aKOHOB (DU3NKMW;

e (hopmMMpOBaHME YMEHMNIN 0OBACHATL ABMIEHUS C UCMO/b30BaHMEM (DU3NYECKUX 3HAHWIA U

Hay4HbIX [JOKa3aTe/NbCTB;
e (hopMMpOBaHME NPeLCTaBNEHNIA O PONU (DU3UKN 419 Pa3BUTUA APYIMX eCTECTBEHHbIX
HayK, TEXHUKW U TEXHONOT WA,

[locTkeHne 3TMX Lenel o6ecrneymBaeTCs pelleHVeM Crefytolwmx 3afad B rpoLecce

M3y4eHns Kypca (oM3nKKN Ha YPOBHE CpefHero obLuero obpasoBaHus:



e MPUOBPETEHME CUCTEMbI 3HAHUI 06 OOLLMX (PU3NYECKMX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpUAX, BKIOYAA MEXAHWNKY, MONEKYNAPHYIO (PU3NKY, 3N1IEKTPOANHAMUKY, KBAHTOBYHO
(PU3NKY 1 3NIEMEHTbI aCTPOPU3UKK;

e (popmupoBaHME YMEHWI MNPUMEHATb TEOpeTUYECKUe 3HaHWs 1A 06bACHEHUSs
(hM3NYECKNX ABMEHWUIA B MPUPOAE W ANA MPUHATUS MPaKTUYECKUX PeLUeHniA B
MOBCEAHEBHOW XXW3HW;

e OCBOEHMe CrocobOB peLleHNs pasIMdHbIX 33dad C SABHO 3afaHHOM (hM3MYeCcKOM
MoZeNblo, 3afdady, MnoApasyMeBatOLMX CaMOCTOSATeNlbHOe CO3faHune  (hUM3NYEeCKOoi
MOZeNn, afeKBaTHO YCIOBUSIM 3aauu;

e MOHUMaHNe (DU3NYECKMX OCHOB M MPUHLMMNOB AENCTBUA TEXHUYECKUX YCTPOMCTB W
TEXHOMOMMYECKMX NPOLLECCOB, UX BIMSHWUA Ha OKPYXXatOLLYHO Cpesy;

e 0BflafieHVe METOAAaMM CaMOCTOATENIbHOrO MIaHNUPOBaHUA M NPOBEAEHUS (DU3NYECKNX
9KCMEPVMEHTOB,  aHa/iM3a W WHTeprpeTaumMm  MHQoOpMauuu,  ornpeneneHus
[OCTOBEPHOCTY NOYYEHHOr0 pPe3y/bTara,;

e CO3[aHuve YCNoBUI 4N Pa3BUTUS YMEHUIN NPOEKTHO-MUCCNeA0BaTEeNIbCKON, TBOPYECKOA
LeATeNbHOCTW.

Ha n3yuyeHve (m3nkn (6a30Bblii YPOBEHb) Ha YPOBHE CpeAHero o6Liero obpasoBaHus
oTtBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Heflento), B 11 knacce — 68 yacoB (2
yaca B Hefento).

Mpeanaraemblii B nporpamme no nsmke nepeyeHb 1abopaTopHbIX U NPaKTUYeCKMX paboT
ABNAETCA PEKOMEHAO0BaHHbIM, YUYUTeNb [enaeT BblOOp MpoBeAeHVs nabopaTopHbIX paboT wu
OMbITOB C YY4ETOM VHAMBUAYaIbHBIX 0CO6EHHOCTEN 06yYaroLLMXCS.



COAEPXAHUE OBYYEHUSA
10 KJIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®dun3nkKa — Hayka 0 npupofe. HayuyHble METOAbl MO3HAHWA OKpYXKarollero mupa. Posnb
3KCMepuMeHTa 1 TeOpUN B NPOLLECCE MO3HAHWUA MPUPOLLI. IKCNEPUMEHT B (IU3MKe.

MogenvpoBaHune (OM3NYeCKUX ABNEHUIA 1 npoLeccoB. HayuHble runoTesbl. dusnyeckune
3aKOHbI 1 Teopui. I"'paHNLbl MPUMEHUMOCTU (PU3NYECKMX 3aKOHOB. MPUHLMM COOTBETCTBUA.

Ponb 1 MeCTO (PM3MKM B (HOPMMPOBAHMM COBPEMEHHON Hay4yHOW KapTWHbI MUpa, B
NPaKTUYECKOW AeATeNbHOCTM NIIOAEN.

Jlemoncmpayuu

AHanorosble ¥ UUQPOBbIE 3MepPUTESIbHBIE MPUOOPBI, KOMIMbIOTEPHbIE AATUMKW.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnyeckoe [aBuXeHue. OTHOCUTE/ILHOCTb MEXaHUYecKoro [AsukeHusa. Cucrtema
oTcuyéTta. TpaeKkTopus.

[MepemellieHMe, CKOPOCTb (CpefHsss CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHue
MaTepuanbHON TOYKM, UX MPOEKUMM HA OCU CUCTEMbI KOOpAMHAT. CnoXKeHWe nepeMeLLeHnii 1
C/TIOXKEHVE CKOPOCTENA.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEAHOE ABWKeHWE. patimku 3aBUCMMOCTY
KOOpAMHAT, CKOPOCTK, YCKOPEHUS, MYTW 1 NEpeMELLLEHNS MaTePUaIbHOM TOUKM OT BPEMEHM.

CB060fHOe najieHne. Y CcKopeHue cBOOOLHOMO NajeHus.

KpuBonuHeiHoe [fBWKeHWe. [BMXKEHWe MaTepuasibHOM TOYKM MO  OKPYXXHOCTM C
MOCTOAHHOW MO MOZLY/H0 CKOPOCTbK. YT/I0Bafd CKOPOCTb, JIMHENHas CKopocTb. [epuof v
yacToTa obpaleHus. LieHTpocTpeMmTeIbHOE YCKOPEHME.

TexHMYecKne YCTPOMCTBA W NPaKTUYeCKoe MPUMEHEHME: CMWUAOMETP, ABVDKEHMWe
CHapAA0B, LierHble U peMEHHbIe nepeaayn.

Jlemoncmpayuu

Mogenb cucTembl OTCUETa, UNNHOCTPALNA KMHEMATUYECKMX XapaKTePUCTUK ABUXKEHUS.

Mpeobpa3zoBaHue ABUKEHWI C MCMOb30BaHMEM NPOCTbIX MEXaHW3MOB.

MageHwve Ten B BO3A4YXe U B pasperKeHHOM NpOCTPaHCTBeE.

HabntofeHve ABMXeHUA Tenia, GPOLLEHHOr0 MOoZ Yr/iOM K TOPU30HTY U TOPU3OHTa/bHO.

13mepeHve YCKOpeHUst CBOGOAHOI0 NafeHus.

HanpasneHre CKOPOCTU NPU ABUXKEHUM MO OKPYXXHOCTMU.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

3yyeHre HepaBHOMEPHOIO ABMXXEHUA C Lie/bio OnpeaeneHns MrHOBEHHOW CKOPOCTMU.

WccnegoBaHne — COOTHOLLEHMA — MeXAy — NyTAMKW,  MPOAAEHHbIMKM  Te/IoM  3a
nocnefoBaTeflbHble paBHble MNPOMEXYTKA BPeMeHW Mpu pPaBHOYCKOPEHHOM [BWXKEHUM C
Ha4a/lbHOW CKOPOCTbHO, PaBHOW HY/HO.

3yueHre ABMKEHNA LIapyiKa B BA3KOM XXUAKOCTY.

3yueHve ABMXEHNA Tena, GPOLIEHHOr0 roPU30HTa/IbHO.

Tema 2. /lunamuxa

MpuHUMN oTHOCUTeNbHOCTY Manunes. MepBblii 3aKOH HblOTOHa. VIHepumanbHble CUCTEMBI
OTCUéTa.

Macca Tena. Cuna. [MpuHuMn cynepnosvuumn cun. BTopoli 3akoH HblOTOHa Ans
MaTepuanbHON TOUKN. TPeTUin 3aKOH HbHOTOHA ANns MaTepuasibHbIX TOYEK.

3aKOH BCeMUPHOro TAroteHns. Cuna TsxecTn. NepsBas KOCMUYECKas CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena.



TpeHue. Buabl TpeHus (NOKOS, CKOMbXeHus, KaveHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHWs CKOJbXXeHUs 1 cunia TpeHns nokos. KoadduumneHT TpeHus. Cruna conpoTuBIIEHNS
npv ABWXKEHUM Tena B XXNAKOCTU UK rase.
MocTynaTenbHOE 1 BpaLaTe/ibHOe ABMXeHVEe abCONOTHO TBEPAOrO Tena.
MOMEHT CW/bl OTHOCUTENBHO OCK BpalleHusa. [1neyo cunbl. YCnosua paBHOBECUS
TBEpPAOro Tena.
TexHU4YecKe YCTPOMCTBA WM MPaKTUYECKOe MPUMEHEHWe: MOALUMIHUKK, ABUXXEHME
NCKYCCTBEHHbIX CMYTHUKOB.
Jlemoncmpayuu
FBNEHWE NHepLmnn.
CpaBHeHwe Macc B3aMOAENCTBYHOLLMX Ten.
BTopoli 3akoH HblOTOHa.
3mepeHune cun.
CnoxxeHue cun.
3aBMCUMOCTb CWJIbl YIIPYTrocTy OT fedopMaLun.
HesecomocTb. Bec Tena npu yCKOPEHHOM NoAbEME U NafeHUMN.
CpaBHeHMe CUN TPEHUS NOKOSA, Ka4eHNS N CKOMbXEHWA.
YcnoBus paBHOBecUA TBEPAOro Tena. Buabl paBHOBeCUS.
Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi
3yueHre ABMXKEHNS 6pyCKa MO HAKMOHHO NIOCKOCTK.
ViccnefoBaHne 3aBUCUMOCTU CUM YNPYTrOCTW, BO3HUKAKOLWMUX B MPYXUHE U Pe3vHOBOM
obpasLie, oT nx aethopmMaLuu.
WccnefoBaHWe YCNOBUIA paBHOBECUSA TBEPAOrO Tefa, MMEIOLLEro OCb BPaLLEHHS.
Tema 3. 3axonwt COXPAHERUA 6 MEXAHUKE
IMNynbC MaTepuanbHOM TOUKK (Tena), CUCTEMbI MaTepUaibHbIX ToYeK. IMMYnbC CUbl 1
N3MEHEHNe MMMy bca Tena. 3aKoH CoXpaHeHUa UMMYbca. PeakTUBHOE ABMKEHME.
PaboTa cusbl. MOLWHOCTb CUSTbI.
KnHeTnyeckast aHeprusi matepuanbHOM TOYKM. TeopemMa 06 M3MEHEHWUU KMHETUYECKOM
3Heprum.
MoTeHUManbHaa aHeprus. MNoTeHLmabHas 3Heprua yrnpyro 4e)opMmMpoBaHHON NPYXUHBbI.
MoTeHUManbHas aHeprus Tena B6m3n NoBepXHOCTN 3eM/u.
[MoTeHUMalbHble U HenoTeHuManbHble Cubl. CBA3b PaboTbl HeMoTeHLMabHbIX CUN C
M3MEHEHVEM MEXaHWYECKON 3HEPTMN CUCTEMBI Te/. 3aKOH COXPaHEHNS MeXaHUYECKOW SHEPTUN.
Ynpyrve n Heynpyrue CToIKHOBEHUS.
TexHMYecKMe yCTPONCTBA U NPaKTUYECKOe MPUMEHEHWe: BOLOMET, KONEP, NMPYXWHHbLIN
MNCTO/ET, ABMKEHME PaKeT.
Jlemoncmpayuu
3aKOH CoXpaHeHns nmnysnbca.
PeakTuBHOe [BMXeHNe.
Mepexos NOTeHUNaNbHOW 3HEPTUM B KWHETUYECKYHO 1 06paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
3yyeHne abCONKOTHO HEeynpyroro ygapa C MOMOLWbGK ABYX OAMHAKOBbIX HUTAHbLIX
MasATHNKOB.
WNccnegoBaHue cBA3n paboTbl CW/bl C U3MEHEHVWEM MeXaHWYeCKOW 3Heprumn Tena Ha
NMpUMepe PacTsSXKEHUSA Pe3MHOBOIO XryTa.
Paszpnen 3. Moaekyasipaast pu3uka ¥ TepMOAHUHAMHMKA
Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHbIE NONOXEHNA MONEKYNAPHO-KUHETUYECKOW TEOPUM N UX OMbITHOE 060CHOBAHME.
BpoyHoBCkoe pfABWdKeHVe. Oudpysns. XapakTep [ABWKEHUA W B3aUMOLEWCTBUS  YacTuL



BewlecTBa. Mogenn CTPOEHUS ra3oB, XXUAKOCTEW M TBEPAbIX TeNn U OOBLACHEHME CBOWCTB
BeLLleCTBA Ha OCHOBe 3TUX Mofeneil. Macca n pasmepbl Monekyn. KonmyecTBO BeLLecTBa.
MocTosiHHaA Asoragpo.

Tennosoe paBHoBecue. TemnepaTypa 1 eé nsmepeHue. LLikana temnepatyp Lienscus.

Mogenb maeanbHoro rasza. OCHOBHOe YpaBHEHWE MOMEKYNSAPHO-KMHETUYECKOW Teopum
naeanbHoro rasa. AGCOMOTHas TemnepaTypa Kak Mepa CpefHeli KWHETUYECKOW 3SHeprum
TENMOBOro [ABMXeHUA 4vacTuy, rasa. Llkana Temnepatyp KenbBuHa. [@30Bble 3aKOHbI.
YpaBHeHne MeHgeneeBa—KnaneipoHa. 3akoH [anbToHa. V3onpouecchl B MAeabHOM rase C
MOCTOSAHHbIM KO/IMYECTBOM BelLlecTBa. ["pagmyeckoe npescTaB/ieHMe N30MpPoLEeCcCoB: N30TEPMA,
n3oxopa, n3obapa.

TexHUYecKre YCTPOoNCTBa U NPaKTUYECKOe NPUMEHEHNE: TepMOMeTp, 6apomeTp.

Llemoncmpayuu

OnbITbl, [AOKa3blBalOLME [AMCKPETHOE CTPOEHMe BeLLecTBa, oTorpapum  Monekyn
OpraHNUYecKnx CoeMHEHNIA.

OnbITbl MO ANGPY3UN XKNLKOCTEN U rasos.

Mogenb 6pOyHOBCKOIO [ABMXEHUS.

Mogenb onbiTa LLITepHa.

OnbITbl, JOKa3bIBAIOLLME CYLLLECTBOBAHME MEXMOJIEKYNAPHOTO B3aMOLENCTBUA.

Mogenb, nnNICTpUpyoLwas Npupoay AasfeHns ra3a Ha CTeHKN cocyga.

OnbITbl, UNIOCTPUPYIOLLME YPaBHEHME COCTOAHUSA NAeaSIbHOTO rasa, M30MpoLLEeCChl.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

OnpefeneHve Maccbl BO3AyXa B KNacCHOM KOMHaTe Ha OCHOBe M3MepeHWr 06béma
KOMHaTbl, laB/fieHNsa 1 TemnepaTtypbl BO3AyXa B HEMA.

VccnepoBaHme 3aBUCMMOCTM MEXAY napameTpaMuy COCTOSHMSA PaspeXKeHHOro rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHaMmyeckas cuctema. BHYTpeHHSS 3Heprusi TepMOAMHAMUYECKON CUCTEMBI U
Cnoco6bl eé n3meHeHns. KonmyecTso TennoTbl U paboTa. BHYTPeHHSAS 3Heprus 04HOATOMHOIO
nheanbHOro rasa. Buapl Tennonepegayn: TeNI0NPOBOAHOCTb, KOHBEKLUMA, N3TyYeHMe. Y feflbHas
Tenj08MKOCTb BellecTsa. KonnyecTso TennoTbl Npu Tennonepeaade.

MoHATMe 06 agnabaTHOM npouecce. [MepBbld 3aKOH TepMOAMHAMUKKW. [pumeHeHue
MepBOro 3aKoHa TepMOAMHAMUKM K n3onpoueccam. Ipaduyeckas nHTepnpetauus paboTobl rasa.

BTopoli 3aKoH TepmMoAMHaMUKK. HeobpaTMMOCTb NPOLIECCOB B NPUPOAE.

Tennosble MalmWHbI. MPUHUMMBI AEACTBUSA TENNOBbLIX MalvH. Mpeobpa3oBaHWs 3HEPr B
TennoBbIX MawnHax. KoathhmumeHT nonesHoro AeicTBmna TensoBoin MawmHbl. Limkn KapHo u
ero Koa((MuUMEHT NONE3HOro AeCTBUA. DKONOrMYeCKMe NpobaeMbl TEMI03HEPTETUKM.

TexHMYecKne YCTPOMCTBA M MNPaKTUYeCKOe MNPUMEHEHME: [ABUraTe/lb BHYTPEHHErO
cropaHusi, 6bITOBOV X0NOANIbHUK, KOHAULMOHEP.

Llemoncmpayuu

I3MeHeHMe BHYTPeHHei 3Heprum Tena NpW COBepLUeHUM paboTbl: BblIET MPOOKM M3
OYTbINKN NOJ, [Ae/CTBMEM CXAToro BO3AyXa, HarpeBaHue agupa B NaTyHHOW TpybKe NyTéM
TpeHus (BULEOAEMOHCTpaLMS).

A3MeHeHMe BHYTPEHHEeN aHepruy (TemnepaTypbl) Tena npv Tensonepeaaye.

OnbIT NO agnabaTHOMY pacLUMpeHnto Bo3ayxa (OnbIT ¢ BO3AYLUHbIM OFHUBOM).

Mogenu napoBoi TypbuHbI, ABUraTeNis BHYTPEHHEr0 CropaHns, peakTUBHOIO ABUraTens.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3mepeHne yaenbHON Ten10EMKOCTH.

Tema 3. Azpecamnvle cocmoanusn eeutecmea. Dazoevie nepexoovl



Mapoobpa3oBaHMe W  KOHAeHcauusi. WcnapeHue W KuneHue. AOCOMKOTHas 1
OTHOCUTENbHAA BNAXXHOCTb BO34yxa. HacbIlWeHHbI nap. YaenbHas Teniota napoobpasoBaHus.
3aBMCMMOCTb TEMNEPAaTYpbl KUMEHNA OT AaBEHUA.

Teépgoe Teno. Kpuctannnyeckne n amopgHble Tena. AHU30TPONUA CBOMCTB KPUCTASI/OB.
XKupgkune kpuctannbl. CoBpeMeHHble Matepuanbl. [MnasneHne n Kpuctannmsauus. YpenbHas
Tennota nnasneHuns. Cybnmmaums.

YpaBHeHMe TennoBoro 6anaHca.

TexHMYecKMe YCTPOMCTBA WM NPaKTUYECKOe MPUMEHEHMe: TUIPOMETP W MCUXPOMETP,
Ka/lopumeTp,  TEXHOMOTMW  MOMYYEeHWS  COBPEMEHHbLIX  MaTepuanoB, B TOM  4ucne
HaHOMaTepranios, U HAHOTEXHOOTUN.

Jlemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KuneHve npn NOHMXEHHOM [aBNeHUN.

Cnocobbl U3MepeHns BNaXXHOCTHU.

HabntofieHve HarpeBaHus 1 NaBIeHNA KPUCTA/IIMYECKOTO BELLECTBA.

JeMoHCTpaLna KpucTan/ios.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

I3MepeHme 0THOCUTE/IbHOI BIAXKHOCTY BO3AYXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

AnekTpusauma Ten. INeKTPUYeCKMin 3apsd. [Ba BuAa 3NMEKTPUYECKUX  3apsjoB.
[MpOBOAHVKM, ANINEKTPUKA U NONYNPOBOAHNKN. 3aKOH COXPaHeHUs 3/1IeKTPUYECKOro 3apsaja.

B3aumogeiictBne  3apsgoB.  3akoH  KynoHa.  TOYeYHbI  3MEKTPUYECKUA  3apsg.
dnekTpuyeckoe nosne. HanpaXEHHOCTb 3neKTpuyeckoro nong. [lpuvHUMN  cynepnosvuuun
ANEKTPUYECKNX NONeR. JIMHUM HanpsXKEHHOCTW 3N1EKTPUYECKOrO MONS.

Pabota cun  anekTpocTatMyeckoro nons. [lloTeHunan. Pa3HOCTb  MOTEHLWANOoB.
[MPOBOAHMKM W AN3NIEKTPUKN B 3NEKTPOCTATUYECKOM Mosie. JnaneKTpuyeckas npoHMLaeMocCTb.

ONeKTpPoéMKoCTb. KoHAeHcaTop. 3MeKTPOBMKOCTb M/IOCKON0 KOHAEHcaTopa. JHeprus
3apsXKeHHOro KoHgeHcartopa.

TexHMYeckne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHMWe: 3/1eKTPOCKONM, 3/1eKTPOMETP,
3NIeKTPOCTaTMYECKas 3alymnTa, 3a3eM/IeHne 3/1eKTPonpubopoB, KOHAEHCATOp, KOMWPOBaJbHBbIN
annapar, CTPYMHbIA NpUHTEP.

Jlemoncmpayuu

YCTPOWCTBO 1 NPUHLMN LEACTBUA 3N1EKTPOMETPA.

B3avMofeicTBI1e Ha3NeKTPU30BaHHbIX Tel.

DNeKTPUYECKOe Mnose 3apAXeHHbIX Ten.

[MpOBOAHUKM B 3/1EKTPOCTATMYECKOM MOSe.

AneKTpocTaTnyeckasn sawmTa.

[N3NeKTPUKM B 3/1EKTPOCTATUYECKOM MOJIe.

3aBUCMMOCTb  3/IEKTPOEMKOCTM  M/IOCKOr0  KOHAeHcatopa OT MJowWaau naacTuH,
PaccToAHMS MEXAY HUMMW 1 AU3NEKTPUYECKO MPOHNLIAEMOCTMW.

SHeprua 3apsHKeHHOro KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

13mepeHve 31eKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBAHUA 3NEKTPUYECKOr0 TOKa. ICTOUYHUKM TOKa.
Cuna Toka. NoCTOSAHHBIN TOK.

Hanps»keHne. 3akoH OmMa gna yyacTka Lenu.



AneKTpryecKoe COMPOTMB/IEHNE. Y nenobHoe COMpOTUB/IEHME BeLLecTBa.
MocnesoBaTensbHOE, NapansienibHoe, CMeLLaHHOe CoefiMHeHVe NPOBOLHNKOB.

PaboTa a/1eKTpryecKoro Toka. 3akoH xoyns—/leHua. MOWHOCTb 3/1eKTPUYECKOro TOKa.

ANeKTPOABMXKYLLAA CU/la U BHYTPEHHeEe COMPOTMB/IEHME UCTOUYHMKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) 31eKTPMYECKON Lenun. KopoTKoe 3aMblKaHue.

ONeKTPOHHas MPOBOANMOCTbL TBEPALIX META/N0B. 3aBUCUMOCTb COMPOTUB/IEHUSA METa/1/10B
oT Temnepatypbl. CBEPXNPOBOANMOCTb.

ANEeKTPUYECKMin TOK B BaKyyme. CBOMNCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynposogHukN. COGCTBEHHad W NpPUMMECHasd MPOBOAMMOCTL  MO/YMNPOBOAHNKOB.
CaoiictBa p—n-nepexoga. MonynpoBoAgHWKOBbIE MPUOOPLI.

JNeKTPUYECKNA TOK B pacTBOpax M pacriaBax 3MeKTPOSUTOB. OEeKTPONUTUYECKas
Aanccoumaums. SNeKTponms.

ANEeKTPUYECKINA TOK B rasax. CaMoCTOATe NbHbIA 1 HECAMOCTOSATENbHbIN pa3psg. MonHus.
Mna3ma.

TexHUYecKMe YCTPOWCTBA M MPaKTUYECKOe MPUMEHeHWe: aMmnepMeTp, BONbLTMETP,
peocTar, WCTOYHUKM TOKa, 3MIeKTPOHArpeBarte/ibHble MNpPuMoOpbl, 3MEKTPOOCBETUTE/bHbIE
npnoopbl, TePMOMETP COMPOTUBNEHMS, BaKyyMHbIA AWMOL, TEPMUCTOPbI U (HOTOPE3NCTOPbI,
MoslynpOBOAHMKOBLIN AMOM, rasibBaHMKa.

Jlemoncmpayuu

13mepeHre Cusibl TOKa M Hanps>KeHUs.

3aBNCMMOCTb  COMPOTUBMIEHNA LMIVHAPUYECKUX MPOBOAHMKOB OT A/INHbI, MAoWwaan
MonepeyYyHoro Ce4YeHns 1 Matepuana.

CMeLLaHHOe coefiHeHNe NPOBOLHUKOB.

MpsMoe M3MepeHNe 3NEKTPOABMXKYLLEA cubl. KOpPOTKOe 3aMblkaHue ralbBaHWYecKoro
3/leMeHTa U OLeHKa BHYTPEHHEro CornpoTUB/IEHUS.

3aB/MCMMOCTb CONPOTUB/EHNUA META/II0B OT TEMMNEPATYpbI.

[MpOBOAMMOCTb 3/1IEKTPO/IUTOB.

ckpoBoIi paspsig 1 NPOBOAMMOCTb BO3AYXa.

OZHOCTOPOHHSAA NPOBOAUMOCTb AM0JA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

13yyeHmne cMeLlaHHOro CoeanHeHUs Pe3nCTOPOB.

3vepeHne  3NeKTPOABWXKYLLUEW CWIbl  UCTOYHMKA TOKa W ero  BHYTPEHHEro
COMPOTUB/IEHUS.

HabntofeHve anekTponusa.

Me:xnpeamernbie CBA3H

N3yueHre kypca pu3nky 6a30Boro ypoBHs B 10 K/acce OCYLLECTBNAETCA C YYETOM
CoAepXKaTe/lbHbIX MEXMPEAMETHbIX CBA3e C KypcamMum MaTemaTuku, O6uonornu, Xumuu,
reorpaum n TeEXHONOTUN.

Medsicnpeomemnvie nouwsimus, CBA3aHHble C U3y4YeHWEM METOAOB HAY4HOrO MO3HAHUA:
SBNIEHMe, Hay4YHbIA (hakT, runoTesa, (M3M4Yeckas Be/MUMHA, 3aKOH, Teopusi, HabnloneHwe,
9KCMepUMEHT, MOAENNPOoBaHne, MOAENb, U3MEPEHME.

Mamemamuxa: peLIeHWe CUCTEMbl YpaBHEHWW, NIMHENHas QyHKuua, napabona,
runepbona, X rpauky U CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLMUN: CUHYC, KOCUHYC, TAHTEHC,
KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOE TOXAECTBO, BEKTOPbl W WX MPOEKLMU Ha OCu
KOOPAMHAT, C/TOXKEeHVEe BEKTOPOB.

Buonozusn: MeXaHUYECKOe [ABVXKEHWE B XKMBOWN Mpupoge, Angdysms, ocmoc, Tennoo6meH
XXMBbIX OpraHn3moB (BWUAbl Tensonepefayun, TeMI10BOe PaBHOBECUE), 3NEKTPUYECKNE ABNEHUSA B
YKNBOW NpUpoge.



Xumusi: QUCKPETHOE CTPOEHME BEeLLEeCTBa, CTPOEHME aTOMOB M MOJIEKY/, MOJ/b BELLECTBa,
MONSipHas Macca, TensoBble CBOWCTBA TBEPALIX TeN, XWUAKOCTEA W ras3oB, 3/MEeKTPUYECKMe
CBOWCTBa MeTa/I/I0B, 3/IEKTPONTUYECKAS AMCCoLmaLns, rabBaHnKa.

Teoepagpus: BNOOXKHOCTb BO3AyXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonoaus: NPeobpazoBaHne ABVMXKEHWUIA C UCNONb30BaHNEM MeXaHU3MOB, YUET TPEHNS B
TEXHUKe, MOALIMMHUKKL, WCMOMb30BaHME 3aKOHa COXpaHeHus MMMNy/bca B TEXHUKE (pakeTa,
BOZOMET W [pyrue), pABurateslb BHYTPEHHEro CropaHus, mnaposas TypbuHa, O6bITOBON
XONOAWUNBbHUK, KOHANLUMOHEP, TEXHOMOMMKN MOSTy4eHUs COBPEMEHHbIX MaTepuasioB, B TOM Yucne
HaHOMaTepuanoB, W  HAHOTEXHONIOTUW,  3MIEKTPOCTaTMyecKasa  3awmuta,  3a3eMJieHue
3N1eKTPONpPNOOPOB,  KCEPOKC, CTPYWAHbLIA  MPUHTEP, 3M1eKTpOHarpesaTesibHble  Npubopsl,
3/1EKTPOOCBETUTESIbHbIE MPUOOPLI, Fa/IbBaHMKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

MOCTOAAHHbIE MarHUTbl. B3anMogeicTBME MOCTOSHHbLIX MarHMToB. MarHutHoe nore.
BekTop MarHUTHON MHAYKUUW. TIPUHLUMN Cyneprno3numMm MarHUTHbIX Nonei. JIMHAKM MarHUTHOMR
NHAYKUMW. KapTvHa MMHWIA MarHUTHOW MHAYKL MK NOAS NOCTOSHHLIX MarHUTOB.

MarHuTHoe nosne MpoBOAHMKA C TOKOM. KapTuHa SIMHUA MHAYKUMWM MarHUTHOrO noss
[AJIMHHOTO NPSMOro MPOBOAHUKA W 3aMKHYTOr0 KOJ/bLEBOrO MPOBOAHWUKA, KATYLUKMA C TOKOM.
OnbIT 3pcTefa. B3ammopencTeme NPOBOAHNKOB C TOKOM.

Cuna Amnepa, eé MOZYNb U Hanpas/eHKe.

Cuna JlopeHua, eé Mofynb W HanpasneHue. [BvKeHVe 3apsHKeHHOW 4YacTuubl B
0JHOPOLHOM MarHUTHOM none. Pabota cusbl JTopeHua.

FBNeHNe 3NEKTPOMAarHUTHON WHAYKUMKW. T1OTOK BEKTOpa MAarHUTHOW MHAYKUMK.
ANeKTpoABMXKYLLAA cuia MHAYKUMW. 3aKOH 3/1EKTPOMarHUTHON MHAYKUMK Papajes.

BuixpeBoe 3neKTpuyeckoe nosie. ONeKTPOABWMKYLLAA Cunia WHAYKUUW B MPOBOAHWKE,
ABVKYLLIEMCA MOCTYNaTe/IbHO B 04HOPOAHOM MarHUTHOM Mofe.

Mpasuno JleHua.

NHAYKTUBHOCTb. HBNEHME CaMOMHAYKL M. DNEKTPOABMKYLLAA Cula CAaMONHAYKLUMN.

AHeprus MarHUTHOrO NONSA KaTYLUKK C TOKOM.

AneKTpomarHUTHOE norne.

TexHMYecKMe YCTPOMCTBA W MNPaKTUYEeCKOe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3NEKTPOMArHuTbl, 3MEKTPOABUraTE b, YCKOPUTENN 3N1EMEHTAPHbIX YacTULL, NHAYKLNOHHASA NeYb.

Llemoncmpayuu

OnbIT 3pcTesa.

OTK/I0HEHME 3/1eKTPOHHOTO MyYKa MarHUTHbIM MOJIEM.

JIVHUN MHAYKUMN MarHUTHOMO Mons.

B3avmogelicTBme ABYX NPOBOAHUKOB C TOKOM.

Cwnna Amnepa.

[JelicTBre cunbl JIopeHua Ha MOHbI 3/IEKTPONNTA.

FABNeHNe 3N1eKTPOMarHUTHOM UHAYKLMN.

Mpasuno JleHua.

3aBMCUMOCTb 3/IEKTPOABUKYLLENA CUTbl UHAYKUMM OT CKOPOCTM M3MEHEHWS MarHWTHOro
noToKa.

fBneHne caMmoHAYKLMUW.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3yyeHre MarHUTHOrO Mo KaTyLKM C TOKOM.

WccnegoBaHune aeiCTBUA NOCTOSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

WccnefoBaHne ABNEHUS 3/1EKTPOMArHUTHON MHAYKLUNN.



Pasznen S. Kosie6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHbvle K01e0anus

KonebarenbHas cuctema. CBOGOfAHbIE MexaHU4YecKne KonebaHusd. [apMOHWYecKue
KonebaHus. [Mepuog, 4YactoTa, amnautyga w asa KonebaHwid. T[IPY>XXMHHBLIA MasTHUK.
MartemaTuyecKuii MasTHUK. YpaBHEHWE rapMOHUYecKuX KonebaHuin. MNpespalleHne 3Hepruu
MPY rapMOHUYECKMX KONlebaHUsX.

Kone6atenbHbliAi  KOHTYp. CBOOOAHbIE 3NEKTPOMArHUTHble KonebaHMs B UAea1bHOM
KonebaTe/lbHOM  KOHTYpe. AHA/IOrNA  MeXLY MeXaHUYeCKUMU U 3/1eKTpOMarHUTHbIMU
KonebaHuaMn. ®opmyna ToMcoHa. 3aKOH COXPaHEHWUs 3Hepruv B UAeasbHOM KosebaTe/lbHOM
KOHTYpe.

MpeacTaBnieHye 0 3aTyXaroLWmMX KonebaHuax. BbIHYXAeHHbIE MeXaHUYecKue KonebaHus.
Pe3oHaHC. BbIHYX/eHHble 3/1eKTpoMarHUTHbIE KosiebaHus.

MepeMeHHbIA TOK. CUHYCOMAa/bHBIA NepeMeHHbI TOK. MOLLHOCTb NMepeMeHHOro ToKa.
AMNANTYLHOE W Le/iCTBYIOLLEe 3HaYEHNE CUbl TOKA U HaNPsHKEHWS.

TpaHcopmatop. Mpon3BOACTBO, Mepefada M NOTpebeHne 3MeKTPUYECKON 3SHEPTUN.
3KOMOrMYeckme pUCKU NpU  NPOU3BOACTBE  3MIEKTPO3HEPrMn. KynbTypa WCMOIb30BaHWSA
3N1eKTPO3HEPr UK B MOBCELHEBHOM YKU3HMW.

TexHWYeckMe YCTPOMCTBA W MpPaKTUYeCKoe MpPUMEHEHME: 3NeKTPUYECKUIA  3BOHOK,
reHeparop rnepeMeHHOro TOKa, IMHUN 3M1eKTpornepesau.

Jlemoncmpayuu

WccnepoBaHue napameTpoB KosiebaTeslbHON CUCTEMBI (MPYXXMUHHBIA UM MaTeMaTUYecKuii
MasATHUK).

HabntoaeHve 3aTyxatowmx KonebaHui.

ccnepoBaHne CBOMCTB BbIHYX/AEHHbIX KONe6aHWA.

HabntogeHve pe3oHaHca.

CB060O/HbIE 3/1EKTPOMArHUTHbIE KONebaHus.

OcuunnorpaMmbl  (3aBUCMMOCTU  CUMbl TOKA W HarpsbkeHus OT  BPEMeHKW) ans
3N1eKTPOMarHUTHbIX KonebaHWi.

Pe3oHaHC npy nocnefoBaTe/lbHOM COELUHEHWUM Pe3nCTOpa, KaTyLKN UHAYKTUBHOCTU U
KOHZeHcaTopa.

Mogenb NMHWUKN 3N1eKTponepeaaydn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

ccnepoBaHue 3aBUCMMOCTI Mepuosa MasibiX KosiebaHWii rpy3a Ha HUTU OT 4JIMHBI HUTU 1
Macchbl rpysa.

WccnefoBaHne nepeMEHHOro TOKa B Uenu W3  MOCnefoBaTefibHO  COeAMHEHHBIX
KOHZleHcaTopa, KaTyLLIK/ U pe3ncTopa.

Tema 2. Mexanuueckue u IJIEKMPOMACHUMHbBIE 60JIHbl

MexaHu4ecKre BO/HbI, YCNOBUS pacnpocTpaHeHus. Meprog. CKOpOCTb pacrnpocTpaHeHNs
W OAMHA BOSHbI. [lorepeyHble M NPOAO/bHbIE BOMHbL.  VHTepdepeHUMs 1 audpakums
MeXaHNYecKnx BOJH.

3ByK. CKOpOCTb 3ByKa. [pPOMKOCTb 3BYKa. BbicoTa TOHa. Tembp 3BYyKa.

SNeKTPOMarHUTHbIE BOJHbI. YCNOBUSA U3yYeHUS 3N1EKTPOMArHUTHLIX BOJH. B3ammHas
opuveHTaums BeKTOpoB E, B, V B 3/71eKTPOMarHUTHON BOSiHe. CBOWCTBa 3/1eKTPOMArHUTHbIX
BOJIH: OTPaXeHwe, NpenomieHre, nonapmusaums, audpakums, uHTepdepeHums. CKOpocTb
3N1eKTPOMArHUTHbIX BOJH.

LLIkana 3neKTpoMarHUTHbIX BOJH. MpYMeHeHVe 3M1eKTPOMArHUTHBIX BOSIH B TEXHUKE U
ObITY.

MpUHUMMBI PagnoCcBa3n 1 TeneBnaeHns. Pagnonokauus.

ANeKTpoMarHMTHOE 3arpsisHEHUE OKPYXKatoLLEN cpeabl.



TexHUYecKne YCTPOMCTBa WM MPaKTUYeCKoe MPUMEHEHME: MY3blKa/lbHble MHCTPYMEHTSI,
YNbTPa3ByKOBas [AMArHOCTMKa B TeXHUKE W MeauLMHe, pafap, pagvonpuémHuK, Tenesusop,
aHTeHHa, TenetoH, CBY-neub.

Llemoncmpayuu

O6pa3oBaHuMe 1 pacnpocTpaHeHVe NonepeyHbIX U NPOLO/bHbIX BOJH.

KonebntoLeecs Teno Kak MCTOUYHMK 3BYKa.

HabntofieHve OTpaxXeHNa 1 NPenoMIEHNS MeXaHUYeCKNX BOJTH.

HabntogeHve nHTepthepeHUMmn 1 audpakLmm MexaH4ecKmx BOJIH.

3BYKOBOI1 pe30oHaHC.

HabnogeHne cBA3M FPOMKOCTM 3ByKa M BbICOTbI TOHA C aMniuTYOM WM 4acTOTOM
KonebaHwui.

WccnepgoBaHne  CBOWCTB  3/IEKTPOMArHWTHBLIX — BOJH:  OTPaXKEHWE,  NpenomseHue,
nonapusaums, aupakumns, MHTepHepeHLns.

Tema 3. Onmuka

"eomeTpuyeckas onTuka. MpamonunHeiHoe pacnpocTpaHeHye cBeTa B O4HOPOAHON cpeje.
Jlyuy cBeTa. TOYeYHbI UCTOYHMK CBETA.

OTpaxeHne cBeTa. 3aKOHbl OTpaKeHWs cBeTa. [MOCTPOeHMe M300paXKEHUIA B MIOCKOM
3epkane.

MpenomneHve cBeTa. 3akOHbl MpenoMieHns  cBeTa.  ABGCOMIOTHBIA  MoKasaTesb
npenomneHuns. NonHoe BHYTPeHHee OTpaxeHue. [pefenbHbIA Yron MOMHOr0 BHYTPEHHEro
OTpaXXeHus.

Avcnepcusa ceeta. CNnoxHbIA cocTaB 6enoro ceeTa. LigeT.

Cobupatowime 1 paccevBarolume JfIMH3bl. TOHKad nMH3a. POKYCHOe pacCTosiHue W
ONTUYecKasa cuna TOHKOM NNH3bI. MoCcTpoeHne N306paXkeHNin B COOMPAtOLLMX M paccenBatoLLmX
NH3ax. PopMysa TOHKOM NNH3bI. YBENNYeHne, JaBaeMoe JINH30M.

Mpegens! NPUMEHNMOCTU TEOMETPUYECKO OMTUKMN.

BonHoBas onTuka. WVHTepgepeHums cBeTa. KOrepeHTHble WCTOYHMKW. YC/OBUSA
Hab/HOAEHNA MaKCMMYMOB 1 MMHUMYMOB B MHTEP(EPEHLMOHHOM KapTuHe OT ABYX CUH(a3HbIX
KOrepeHTHbIX NCTOYHUKOB.

Ondpakumsa ceeta. [OudpakumoHHas pelwéTka. YcroBuve HabMofeHus  TNaBHbIX
MakKCMMyMOB MpU NafeHN MOHOXPOMATUUECKOro CBeTa Ha AN(PaKLMOHHYIO PELLETKY.

Monapu3saunsa ceeTa.

TexHU4YecKkre YCTPOMCTBA M MPaKTUYECKOe MNPUMEHEHME: O4YKMK, fyna, (hoToannapar,
MPOEKUMOHHBIA  annapar, MWKPOCKOM, TeseCcKorn, BOJMIOKOHHas OMTUKa, AW(pakLMOHHas
peLuéTKa, Nonapouna.

Jlemoncmpayuu

MpsMONMHENHOe pacnpocTpaHeHue, OTPaXeHWe W npesioMseHVe ceeTa. OnTUyeckue
npuoopbI.

[MonHoe BHYTpeHHee oTpaxeHue. Mofesb CBETOBOAA.

VccnenoBaHue CBOMCTB M306PaXKEHWIA B NINH3AX.

Mogenn MMKpocKona, Tesleckona.

HabntofeHve nHTepgepeHLmmn cBeTa.

HabntofeHve angpakuum ceeta.

HabntofeHve aucnepcum ceeTa.

[MonyyeHne cnekTpa c MOMOLLLH MPU3MBI.

MonyyeHne cnekTpa ¢ NOMOLLbI0 ANGPaKLVOHHON PELLETKN.

HabntofeHve nonspusauun ceera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

3mepeHue nokasaTtens npenomieHns CTeKa.



WccnefoBaHue CBOMCTB M300PaXKeHWI B INH3aX.
HabntofeHve aucnepcum ceeTa.
Pa3zgen 6. OcHOBBI cienMaJIbHOM TEOPHUH OTHOCHTEIbHOCTH

"paHMLbl NPUMEHUMOCTM KIACCUYECKO MeXaHWKW. [MocTynatbl CneymanbHON Teopuu
OTHOCUTE/IbHOCTU:  MHBAapPMaHTHOCTb  MOAYNS CKOPOCTW CBeTa B BaKyyme, MpUHLMN
OTHOCUTENBHOCTY JAHLLUTENHA.

OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3aMef/IeH e BPEMEHWN M COKpaLLeHNe A/INHBI.

SHeprus 1 UMNyNbLC PENATUBUCTCKOW YacTULb.

CB$I3b MacCbl C 3HEPruer n UMNYLCOM PeNSTUBUCTCKON YacTULLbl. DHEPrus NOKOS.

Pazgen 7. KBanroBasi ¢pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oToHbI. Popmyna MNnaHKa CBSA3M 3HePrMmn (HOTOHA C ero YacTOTOM. DHepPrus N UMNYbC
(hOTOHa.

OTKpbITUE W uccnepoBaHne QoTtoadpekta. OnbiTbl A. . CTonetoBa. 3aKOHbI
(hoToaththekTa. YpaBHeHMe JiiHLWITeHa Ans GoToadhdekTa. «KpacHas rpaHunLa» oToaddekTa.

[asneHne cseta. OnbITbl . H. Jlebeaesa.

XNMMYeCKOe [eiNCTBME CBETA.

TexHNYeckme YCTPOWCTBA W NPaKTUYECKOe MPUMEHEHWe: (OTO3NIEMEHT, (OTOAATUNK,
conHeYHas 6atapesi, CBETOAMOL.

Jlemoncmpayuu

®0T03(h(heKT Ha YCTAHOBKE C LMHKOBOW NIaCTUHOIA.

ccnepoBaHme 3aKOHOB BHELLHEr0 (DOTO3deKTa.

Csetogumogp,

ConHeuHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa No paccesiHUO O -yacTuu,. naHeTapHas
mogesib atoma. ocTynatel bopa. M3nydeHvre n nornolieHne HOTOHOB MpK Mepexose atoma C
O[HOr0 YPOBHA 3HEprum Ha [Apyron. Buabl crnekTpoB. CMEKTP YPOBHER 3Heprum atoma
BOAOPOLa.

BosHoBble cBOMCTBa YacTuLl,. BonHbl fe bpoiina. KopnyckynspHO-BOSIHOBOW Ayasin3M.

CnOHTaHHOE Y BbIHYX/EHHOE N3/TyYeHNe.

TexHMYecKne YCTPOMCTBA W MNPaKTUYECKOe MPUMEHEHME: CMEKTPasbHbIA  aHann3
(cnekTpockon), nasep, KBAHTOBbI KOMMbIOTEP.

Llemoncmpayuu

Mogenb onbiTa Pesepdopga.

OnpegeneHvie A/IVHbI BOJHbI N1a3epa.

HabnoaeHne nuHenyaTbiX CNEKTPOB U3MTYyYEHNS.

Nazep.

Yyenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HabntogeHve NMHeNYaToro cnekTpa.

Tema 3. Amomnoe a0po

OKCNEPUMEHTBI,  A0Ka3blBalOLMEe  CMOXKHOCTb  CTpoeHus  Agpa.  OTKpbITUe
pafmoakTuBHOCTW. OnbITbl Pesepopaa no onpeseneHnto coctaBa pagnoakTUBHOIO U3/yYHeHNUS.
CsolicTBa afib(ha-, 6eTa-, raMma-nu3nydeHns. BamsHue paanoakTUBHOCTY Ha XXMBbIE OpraHn3Mbl.

OTKpbITWE NPOTOHA M HelTpoHa. HyknoHHas mopgenb sigpa [eliseH6epra—/1BaHEHKO.
3apsag agpa. Maccosoe uncno agpa. 3otonbl.

Anbha-pacnag. NeKTPOHHbIA M MO3UTPOHHLIN 6eTa-pacnag. Mamma-usnydeHue. 3akoH
pafMoakTUBHOro pacnaga.

DHeprus cBA3M HYK/I0HOB B Aape. HAaepHble cusbl. JedeKT macchl sapa.



AOepHble peakunn. [eneHne u cCUHTES aaep.

FoepHbln  peakTop. TepMosaepHbI cuHTe3. [MpobneMbl M MEPCnekTUBbl  SAEPHOMN
9HEPreTUKN. DKOMOrMYECKMNe acneKTbl ALEPHON SHEPTETUKN.

AneMeHTapHble YacTuLbl. OTKPbLITHE NO3UTPOHA.

MeTo/bl HabMOAEHNA U PErUCTpaLK 3NeMEeHTapPHbIX YacTuL,

®yHAamMeHTa/IbHble B3aUMOAENCTBMS. EQUHCTBO (hU3NYeCKOM KapTUHbI MUpa.

TexHU4YecKre YCTpoICTBa U MPaKTUYECKOe NPUMEHeHWe: [03MMeTp, Kamepa BuibcoHa,
ALEPHbLIN peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUYETUMK MOHU3NPYIOLLNX YaCTUL.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomol

WccnenosaHue TpekoB YacTu, (Mo roToBbIM dhoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

JTanbl  pasBUTUA  acTpoHOMUW. TIpuKnagHoe U MUPOBO33PEHYECKOE  3HAYeHue
aCTPOHOMUMW.

Bug 3B834H0ro Heba. Co3se3aus, ApKMe 3BE34bl, NIaHETbI, UX BUAVMOE ABVXEHME.

CosnHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. WICTOYHMK 3Heprum ConHua W 3BE34. 3BE3dbl, UX
OCHOBHblE XapaKTepUCTUKW. [uarpaMma «CreKTpa/ibHbIA KnacC — CBETUMOCTb». 3BE3[bl
rNaBHOM MOCNefoBaTeNbHOCTM. 3aBMCUMOCTb «Macca — CBETUMOCTb» [N8 3BE3[ [NaBHOW
nocnefoBaTeflbHOCTU. BHyTpeHHee CTpoeHWe 3BE3a. CoBpeMeHHble TMpefcTaBneHns o
NPOUCX0XKAeHMM 1 3BoNouMM ConHua 1 38634, 3Tanbl XXU3HN 3BE3L.

MneuHblin MyTb — Hawa ManakTuka. MonoxeHue 1 apmxeHne ConHua B Manaktuke. Tunbl
ranakTuK. PagnoranakTukn 1 Keasapbl. YEpHbIe Ablpbl B A4pax ranakTuk.

BceneHHan. PacwuvpeHune BceneHHoi. 3akoH Xab6na. PasberaHve ranaktuk. Teopus
BonbLuoro B3pbiBa. PenIMKTOBOE U3NyYeHMe.

MaclutabHast CTpyKTypa BceneHHoi. MeTaranaktumka.

HepeLuéHHble Npo6siemMbl aCTPOHOMUMW.

Yuenuueckue nabnooenus

HabntofeHna HeBOOPYXKEHHbLIM /1a30M C MUCMO/b30BaHWEM KOMIMbIOTEPHbLIX MPUIOXKEHNI
[N onpeseneHns nosoXKeHUs HebeCHbIX 0ObEKTOB Ha KOHKPETHYIO AaTy: OCHOBHbIE CO3Be3AMs
CeBepHOro nonyLuapuns n apkue 3sésgpl.

HabntogeHus B Tenieckon J1yHbl, nnaHet, MneyHoro MNytu.

O0o0marniee NOBTOPEHUE

Ponb (PV3MKM M acTPOHOMUM B IKOHOMMWYECKOW, TEXHOMOMMYECKOW, COLUaIbHON W
9TUYECKON chepax [AeATeNlbHOCTWM YesloBeKa, Pofb M MEecTo (PM3MKU W aCTPOHOMUM B
COBPEMEHHOW Hay4yHOW KapTWUHE Mupa, PoSib (PM3UYEeCKOW Teopun B  (DOPMMPOBAHUM
NpeACTaBNEHNI O (PU3NYECKOA KapTUHE MUPa, MECTO (PU3NYECKOW KapTUHbI MMpa B 06LLEM pagy
COBPEMEHHbIX eCTeCTBEHHO-HAYYHbIX MPeACTaBEHNA O NPUPOLE.

Me:xnpeamerHblie CBA3H

M3yyeHne Kypca (m3vKy 6a30BOro ypoBHS B 11 Knacce OCYLLECTB/IAETCA C YYETOM
coflepXKaTenbHbIX MeXMpPeAMeTHbIX CBA3eld C  KypcamMu MaTemaTuku, 6uonornm, Xumuu,
reorpagum n TeXHOMOrnu.

Meosicnpeomemnuvle nowsimusi, CBA3aHHbIE C WU3YYeHMEM METO[O0B HAY4yHOro MO3HaHWUS:
AB/IEHVE, Hay4HbliA (hakT, runoTesa, (M3MYeckas BENYMHA, 3aKOH, Teopus, HabntofeHue,
3KCMepuUMeHT, MOAeNNPOoBaHKe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl YpPaBHEHWUIA, TPUrOHOMETPUYECKNE (DYHKLUN: CUHYC,
KOCVHYC, TAHreHC, KOTaHreHc, OCHOBHOe TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U UX



NPOEKUUN Ha OCYM KOOPAMHAT, C/IOXKEHWe BEKTOPOB, MPOU3BOAHbIE 3/1EMEHTAPHbIX (YHKLWN,
NPpU3HaKy Nogobms TpeyrobHUKOB, ONpeaenieHre NaoLaan nIockmMx uryp n oovéma Ten.

Buonoeusi: 3NEKTPUYECKME SBMEHWUSA B XXMBOW NpUpoge, KonebatefibHble ABVXXEHWUS B
XXVMBOW NpupoAe, ONTUYECKME SBMEHWA B XXMBOW NpupoAe, AENCTBME pafuaumy Ha XXuBble
OpraHu3mbl.

Xumusi: CTPOEHWE aTOMOB W MOJSIEKYN, KPUCTAIIMYECKas CTPYKTypa TBEPAbIX Ten,
MeXaHu3Mbl 06pa30BaHNA KPUCTAIIMYECKON PELLETKN, CNEKTPabHbIN aHau3.

Teoepacpusi: MarHUTHble Nostoca 3eMnu, 3a1eXn MarHUTHLIX pyf, (DOTOCHEMKA 3eMHOW
MOBEPXHOCTU, NpefcKasaHue 3eMNeTPACEHNIA.

Texnonoeus: NTUHUW 3M1EKTPONEPeaay, reHepaTop nepeMeHHOro TOKa, 3/1IeKTPoABUraTesib,
WHAYKUMOHHAA Meyb, pagap, PaguonpuémHUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMNOHHBIV annapaT, BOIOKOHHas ONTUKa, CONHeYHas baTapes.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUSA

OcBoeHMe yuyebHOro npegmeta «®Pusnka» Ha YpPOBHE CpeAHero o6uiero obpa3oBaHUs
(6a30BbIi  YpOBEHb)  AO/MKHO  06ecneunTb  JOCTVXKEHWE — CNEAYHOWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeaMETHbLIX 06pa3oBaTe/ibHbIX Pe3ynbTaTos.

JINMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHMS y4ebHOro npeameta «PusnKa» [OMKHbI OTpaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 00YyYatoLMXCs PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
nosunumen  IMYHOCTM, CUCTEMOM LEHHOCTHbIX OPWEHTaUWi, MO3UTUBHLIX BHYTPEHHUX
yb6eXXaeHNn, COOTBETCTBYIOWMX  TPaAULUMOHHBLIM  LIEHHOCTAM  POCCMICKOro  0O0LLEeCTBa,
pacluMpeHne XXU3HEHHOTO OfMbiTa M OnbiTa AeATeNlbHOCTW B MPOLecce peannsaumm OCHOBHbIX
HanpaeneHUA BOCNUTATe/IbHOW feATeNIbHOCTM, B TOM YMC/E B YaCTW:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

ChOPMMPOBAHHOCTb  FPaXKAAHCKON  no3vumMy  00yYatoLerocsi Kak akKTMBHOMO U
OTBETCTBEHHOIO Y/ieHa POCCUIACKOro 06LLECTBa;

MPUHATME TPaMLMOHHLIX OOLLIEYENOBEYECKNX TYMAHWUCTUYECKUX W [LEMOKPaTUYEeCKMX
LIeHHOCTE(;

rOTOBHOCTb BECTU COBMECTHYI [AeATe/lbHOCTb B MHTepecax rpaXAaHCKOro oo6LecTBa,
y4yacTBOBaTb B CamoyrnpaB/ieHnn B 06pa3oBaTe/ibHON OpraHm3aLum;

yMeHWe B3aMMOLENCTBOBaTb C COLMaIbHBbIMA WHCTATYTaMU B COOTBETCTBMM C UX
(YHKUMSMU U Ha3HAYEHMEM;

FOTOBHOCTb K N'YMaHWUTapHOMN 1 BOIOHTEPCKON AeATeNIbHOCTY;

2) MAaTPUOTHYECCKOI'0 BOCIIMTAHUSA

ChopMMPOBAHHOCTb POCCUIACKON FpaXkKAaHCKOM MAEHTUYHOCTH, MAaTPUOTU3MA;

LLEHHOCTHOE OTHOLLEHMEe K rOCYAapCTBEHHbIM CUMBOMAM, [AOCTUMXKEHWUSM POCCUIACKMX
YUEHbIX B 06/1aCTN PU3UKIN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

ChopMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHWSA, 3TUYECKOTO MOBEAEHNS;

CMOCOBGHOCTb OLEHMBATL CUTYaLUMIO U MPUHMMATb OCO3HAHHbIE PELLEeHUs, OPUEHTUPYACH
Ha MOpa/ibHO-HPaBCTBEHHbIE HOPMbI W LIEHHOCTW, B TOM YUC/ie B AEATENIbHOCTM YUEHOTO;

0CO3HaHMe NMYHOro BKNafa B NOCTPOEHUE YCTONYMBOIO 6yAYLLEro;

4) 3¢TeTHYECKOr0 BOCIMTAHUS:

3CTETMYECKOE OTHOLUEHUE K MUPY, BK/IHOYAsA 3CTETUKY Hay4yHOro TBOPYECTBA, NPUCYLLErO
(h13nYECKON Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K pa3NyHbIM cdepam MPOdeccUoHaNbHON AesTeNbHOCTM, B TOM  4uche
CBSi3aHHbIM C (M3MKOA W TEXHUKOW, YMEHWe COBepLUaTb OCO3HaHHbLIN BbIGOP OGyayLlei
Npoeccmm 1 peasin3oBbliBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbl;

rOTOBHOCTb M CMOCOBGHOCTL K 06pa3oBaHMIO M caMoobpa3oBaHMIO B 06/1aCTV (PU3NKN Ha
MPOTSHXKEHNN BCEM XMN3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

ChOPMMPOBAHHOCTb  3KONOFMYECKON KyNbTypbl, OCO3HaHME [N106a1bHOro0 XapakTepa
3KO0MOrMYecKnx npobsiem;

NNaHWPOBaHWE N OCYLLECTBNEHNE AEWCTBUI B OKPY>XKAKOLLE cpefe Ha OCHOBE 3HaHWA
LieNei yCTONUMBOro pa3BUTUS HeNOBEYECTBA;

pacLUMpeHVe OnbiTa AEATeNIbHOCTVM  3KOMIOrMYECKO HampaBfieHHOCTUM Ha OCHOBe
VIMEIOLLMXCS 3HAHWNIA MO PU3NKE;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

ChOPMMPOBAHHOCTL  MMPOBO33PEHNS, COOTBETCTBYIOLLEFO COBPEMEHHOMY  YPOBHHO
pasBUTUSA (IN3NYECKOI HayKW;



0CO3HaHWe LeHHOCTN Hay4yHOMN [eAaTeNIbHOCTW, FOTOBHOCTb B NPOLIECCE U3YYeHUS PU3NKN

OCYLLLECTB/IATb MPOEKTHYO U UCCNEA0BATE/IbCKYIO AeATeIbHOCTb UHAVMBUAYaILHO U B TpyMne.
METANPEAMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeiicTBu:

CamMOoCTOATeNIbHO (hOPMYNNPOBaTL U aKTyasM3upoBaTb MpPo6/emMy, paccMaTpuBaTth eé
BCECTOPOHHE;

OMpeaenaTb Lenn aedaTelbHOCTHW, 3afaBaTb NapaMeTpbl U KPUTEPUMN UX JOCTUXEHUS;

BbISIB/IATH 3aKOHOMEPHOCTM U NPOTMBOPEYMNS B PACCMATPUBAEMbIX PU3NYECKNX ABIEHUAX;

paspabatbiBaTh NJaH peLleHns nNpobaembl C YYETOM aHaNM3a UMEHOLLMXCH MaTepUaibHbIX
N HemaTepuanbHbIX PeCcypCoB;

BHOCUTb KOPPEKTWBbI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3Yy/bTaToB LENAM,
OLeHMBATb PUCKMN MOCNEACTBUI JeATENbHOCTY;

KOOPAMHUPOBaTL W BbIMOMHATL paboTy B YC/OBUSAX PeasibHOro, BUPTYasbHOrO W
KOMOVMHMPOBaHHOI 0 B3aMOENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILLIEHNE NMPU PELLEHNM XKU3HEHHbIX NP06/ieM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBUA:

BMafleTb Hay4yHOW TEPMMUHOMOIMEN, K/KOYEBbIMU MOHATUAMM U MeToAaMn (PU3NYECKON
HayKW;

B/lafleTb HaBblKamy Y4eBHO-UCCNeA0BaTeIbCKON N MPOEKTHON AeATeNlbHOCTM B 061acTu
(h131KK, CNOCOBHOCTBIO Y TOTOBHOCTBLIO K CAMOCTOATE/IbHOMY MOWCKY METOA0B peLleHuns 3adad
(hM3MYEeCKOro cofepykaHusi, NPUMEHEHNIO Pa3/INYHbIX METOLOB NO3HAHWUS;

BMafleTb BUAaMu AeATeNlbHOCTM MO MONYYEHWIO HOBOrO 3HaHWS, €ro WHTepnpeTaumu,
npeobpa3oBaHN0 M MPUMEHEHUIO B Pa3/INYHbIX Y4YeOHbIX CUTyauusx, B TOM 4ucnie npu
CO3/1aHNN Y4eOHbIX NPOEKTOB B 061aCTN (PUNKN;

BbISIBNATL MPUYMHHO-CNEACTBEHHbIE CBSI3M W aKTyaaM3npoBaTb 3ajady, BblABMIaTb
rmnoTesy eé pelleHWs, Haxo4MTb aprymeHTbl [ANA [0OKa3aTe/lbCTBa CBOWX YTBEPXKAEHWMN,
3a/laBaTb NnapameTpbl U KPUTEPUN PELLEHUS;

aHaM3MpoBaTb MOJIyYEHHblE B XOAe pelleHns 3afayv  pe3ynbTaTbl, KPUTUYECKU
OLeHMBaTb UX AOCTOBEPHOCTb, MPOrHO3MPOBAaTb M3MEHEHWNE B HOBbIX YCOBUSIX;

CTaBUTb M (POPMYNMpPOBaTb COBCTBEHHbIE 3afayn B 06pa3oBaTe/lbHON AeSTeNbHOCTM, B
TOM YmCrie NpU U3yHeHUN (HU3NKHK;

[iaBaTb OLEHKY HOBbIM CUTYaL MM, OLeH1BaTb MPUOBPETEHHbIN ONbIT;

YMETb NEPEHOCUTb 3HaHMS MO (PU3MKE B MPAKTUYECKYHD 06/1aCTb XN3HEAEATEIbHOCTW;

YMETb MHTErpUpPOBaTh 3HaHUA 13 PasHbIX NPeAMETHbIX 06/1acTei;

BblABMIaTb HOBblE UAEW, NpeasaraTtb OPUrMHasIbHbIE MOAXOAbI U PeLLEHNS;

CTaBUTb NPOGNEMbI U 3afa4n, AONYCKatoLMe anbTePHATUBHDBIE PELLEHNS.

Padora ¢ undopmanmeii:

BNafleTb HaBblKaMK NOMyYeHUs MHGOPMaLMN GU3NYECKOr0 COAEPKaHNSA U3 MCTOYHMKOB
pasHbIX TWMOB, CaMOCTOATE/IbHO OCYLWECTBMATL MOWCK, aHain3, CUCTEMATU3auMio W
WHTepNpeTauuio MHHopMaLum pasiniHbIX BUA0B 1 (HOPM NMPeACTaB/IeEHNS;

OLleHMBaTb JOCTOBEPHOCTb MH(hOPMaLNK;

MCNONb30BaTb CPeAcTBa WHMOPMALMOHHBLIX U KOMMYHWUKALUMOHHBLIX TEXHOMOTMn B
PELUEHNN KOFHWUTUBHbIX, KOMMYHWUKATMBHbIX W OpraHuM3auMoOHHbIX 3afady C CO6MAeHMeM
Tpe6oBaHWIN 3PrOHOMUKK, TEXHUKM BE30MacHOCTU, TUIeHbl, PeCYpPcochepeXkeHns, NpaBoBbIX 1
3TMYECKMX HOPM, HOPM MH(OPMaLMOHHOK 6e30MacHOCTH;

co3faBaTb TEKCTbl (DM3MYECKOrO COAEPXaHWUs B Pa3/INMYHbIX opMaTax € Y4éTOM
HasHa4yeHNs WHGopMauuM W LeneBOn  ayauTopuu, BblbMpas ONTUMaIbHYO — hopmy
NpeLCTaBeHNA U BU3yasin3aLuuu.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:



OCYLLLECTB/IATb 06LLEHME HA YPOKaX (PU3MKMN U BO BHE-YPOUHOI AeATeNbHOCTH;

pacro3HaBaTh MPeANOChITKA KOH(IMKTHBIX CUTYaLMiA U CMSArYaTb KOH(IMKTI;

Pa3BEPHYTO M JIOTMYHO W3M1araTb CBOKD TOYKY 3PEHUS C WCMO/b30BaHMEM S3bIKOBbIX
CPeacTs;

MOHMMAaTb U UCMNO/b30BaTb NPeNMyLLEeCTBa KOMaHAHON U UHAVMBUAYabHON paboThl;

BblOMpaTb TEMATUKY M METOAbl COBMECTHbIX AeACTBUIA C YY4ETOM OOLUMX WMHTEpPecoB W
BO3MOXHOCTEIN KaXXA0ro YfeHa KOMNeKTuBa,;

NPUHUMATL LeIN COBMECTHOM [AeATeNbHOCTW, OpraHv3oBbiBaTb WM KOOPAUHMPOBATb
[EeNCTBMA MO e€ [OCTMXKEHWIO: COCTaBfIATb NMaH AeNCTBUWA, pacrpefensTb Ponn C Y4YETOM
MHEHWI YYaCTHMKOB, 00CYXXaaTb pe3ynbTaTbl COBMECTHOMN paboThl;

OLeHMBATb Ka4ecTBO CBOEr0 BK/Maja M KaXK4Oro y4aCcTHUKA KOMaH/bl B 0OLLMIA pe3ynbTaT
Mo pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble MPOEKTbI, OLEHMBATb MAeW C MO3NLUMU HOBU3HbI, OPUTMHASILHOCTH,
NPaKTUYECKO 3HAYMMOCTU;

OCYLLeCTB/IATL MO3UTUBHOE CTpaTermyeckoe TOBeAEHNe B Pa3/INyHbIX CUTYyauusXx,
MPOSBNATL TBOPYECTBO N BOOOPaXKeHWE, ObITb MHULMATUBHLIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYLLECTB/IATL MO3HABATENIbHYIO [AeATeNbHOCTb B 06/1acTU U3NKK U
aCTPOHOMWW, BbISIBATL MPOGIEMbI, CTaBUTb U (DOPMY/IMPOBaTb COGCTBEHHbIE 3aauu;

CaMOCTOATE/IbHO COCTaB/IAThL MJIaH PELUeHNS PacYéTHbIX M KayeCTBEHHbIX 3afay, niaH
BbIMOMIHEHNA MPaKTUYeCKOW paboTbl C  YYETOM WMEHOLMXCH PecypcoB, COOCTBEHHbIX
BO3MOXXHOCTEN 1 NpeAnoYTEHNI;

[iaBaTb OLEHKY HOBbIM CUTYyaLMAM;

pacLMpATb paMKK y4ebHOro npeiMeTa Ha OCHOBE JIMYHbLIX NPEANOYTEHWA;

Jenatb OCO3HaHHbIA BbIGOP, apryMeHTMpOBaTb ero, 6paTb Ha cebsi OTBETCTBEHHOCTb 3a
peLLeHue;

OLeHMBaTb MPUOBPETEHHDIN ONbIT;

Cnoco6cTBOBaTL  (DOPMMPOBAHMIO N MPOSBEHUIO  3pyauLMM B 06/1aCTU  (PU3KKMK,
MOCTOSHHO MNOBbLILLATL CBOW 06PA30BaTe/IbHbIA U KYNbTYPHbINA YPOBEHb.

CaMOKOHTPOJIB, 3MOHHOH3JII)HI>II7[ HHTCJJICKT?:

fiaBaTb OLIEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBbI B AeATEeNbHOCTb, OLEHUBATb
COOTBETCTBME Pe3y/bTaToB LieNsM,;

BNafieTb HaBblKaMUN NO3HaBaTe/IbHON pPehfIeKCM Kak 0CO3HaHWUA COBepLUaeMbIX AeNCTBUIA
M MbICIMTENbHBIX MPOLECCOB, NX Pe3y/bTaTOB Y OCHOBaHWIA;

MCNONb30BaTh NPUEMBI pethieKCUM /19 OLEHKM CUTYauun, BbI6Gopa BEPHOIO PeLleHus;

YMETb OLIEHUBATb PUCKWN N CBOEBPEMEHHO MPUHMUMATL PELLEHUS MO X CHUKEHWIO;

NPUHMMATb MOTMBBI U apryMeHTbI APYrX NPy aHa/In3e pe3ynbTaToB AeATe/lbHOCTY;

NpUHMMaTb ce6s, NOHNUMas CBON HEOCTaTKM U JOCTOMHCTBA,;

NPUHMMATb MOTUBBI U apryMeHTbI ApYruX Npy aHa/n3e pe3ynbTaToB AeATe/lbHOCTY;

npur3HaBaTb CBOE NPaBo 1 NPaBo APYrux Ha OLLUMOKK.

B npouecce OCTVXEHMS IMYHOCTHBIX Pe3yNbTaTOB OCBOEHMS MPOrpaMMbl N0 (n3nKe ANns
YPOBHSI CpeaHero o6uiero 06pasoBaHMst y 00y4YatOLLMXCA COBEPLLEHCTBYETCA 3MOLMOHANbHbIN
WHTENNEKT, NPeAnosararoLmin chopmMmpoBaHHOCTb:

CaMOCO3HaHMS, BKIHOYAKOLLEro CNOCO6HOCTbL MOHMMATb CBOE 3MOLMOHa/IbHOE COCTOSIHUE,
BUAETb HanpaB/eHNs Pa3BUTMS COOCTBEHHON 3MOLMOHaNIbHOM cdhepbl, ObiTb YBEPEHHbLIM B CE6E;

camoperynmpoBaHus, BK/THOHAIOLLEr0 CaMOKOHTPO/b, yMeHwue NpUHMMaTb
OTBETCTBEHHOCTb 3a CBO& MOBefAeHMe, CMNOCOOHOCTb afanTUPOBaTbCA K 3MOLMOHA/IbHBIM
N3MEHEHUAM U NPOSABAATb TMOKOCTb, ObITb OTKPbITLIM HOBOMY;



BHYTPEHHE MOTMBaLMW, BK/IHOYAIOLWEN CTPeM/IEHWE K [OCTUDKEHUIO LenM 1 ycnexy,
ONTUMU3M, UHULMATUBHOCTb, YMEHWE eiCTBOBATb MCXOA U3 CBOUX BO3MOXHOCTEN;

aMnaTuK, BKIIOYAtOLLE CMOCOBHOCTb MOHMMATb 3MOLMOHANIbHOE COCTOSIHWE ApYruX,
YUMTbIBATL €r0 MPU OCYLLECTB/IEHUN OBLLEHNSA, CMOCOOHOCTb K COYYBCTBUIO U COMEPEXMBAHNIO;

COLMaNbHbIX HaBbIKOB, BK/HOYAIOLLMX CMOCOOHOCTL BbICTPaVBaTL OTHOLLEHUS C APYrMU
noabMK, 3a60TUTLCH, MPOABNATL UHTEPEC U paspeLLaTb KOHPANKTDI.

NPEAMETHBIE PE3YJIbTATbBI

K KoHUy 06y4yeHns B 10 kJjacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/IKHbI
OTpaxaTb CHOPMMPOBAHHOCTL Y 06YYALOLLMXCA YMEHWIA:

[EMOHCTPMPOBaThL Ha NpuMmepax pPosib U MeCcTo (PU3UKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM W TEXHOMOMMI, B NPaKTUYECKO
[eATeNbHOCTY N0AEN;

YUNTbIBATb TPaHULbl MPUMEHEHUS W3YYeHHbIX (U3NYECKUX MOfLeneld: maTepuabHas
TOYKa, UHepuuanbHas cucTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, UAea/lbHbIN ra3, MoLenu
CTPOEHMA ra3oB, XUAKOCTEN W TBEPAbIX Tes, TOUEYHbIA 3NeKTPUYECKUIA 3apaj Npu peLleHnm
(hn3nyeckmnx 3agay;

pacro3HaeaTb (hm3nyeckue sBMeHUA (MPOLECChbl) U OOBACHATb MX HA OCHOBE 3aKOHOB
MEeXaHWKKN, MOMNEKYNAPHO-KMHETUYECKO TeOopuU CTPOEHWS BELLECTBA W 3NEKTPOLUHAMUKN:
pPaBHOMEPHOE K PaBHOYCKOPEHHOe MNPAMOSIMHENHOE [BWKEeHWe, CBOOOAHOE nafeHue Ter,
[BWKEHVE MO OKPY)XHOCTW, WHEepumsa, B3auMOLEeNCcTBue Tenl, Auddysus, 6poyHOBCKOe
[BWKEHVE, CTPOEHME >KNAKOCTEN W TBEPAbIX Tes, M3MeHeHMe 06bEMA Ten Mpu HarpeBaHUK
(oxnaxgeHwn), TENSIOBOE PaBHOBECUE, UCNApPeHWe, KOHAEH AW, NnaBneHne, Kpuctanimsaums,
KUMEHWe, BIAXKHOCTb BO3[4yXa, MOBbILIEHME [aBfeHWs rasa fnpy ero HarpesaHWu B 3aKpbITOM
cocyfie, CBA3b MexAy mnapaMeTpamy COCTOSHWA rasa B M30MpoLeccax, 3neKTpusaums Ten,
B3aVMO/enCcTBIUe 3apaoB;

OMunCbIBaTb MeXaHWYeCcKoe ABVKEeHWE, WCMOMb3ysa (PU3NYECKME BEIMYUHBI: KOOPAMHATA,
MyTb, MepeMeLLeHne, CKOPOCTb, YCKOPeHWe, Macca Tefa, Cuia, UMMynbC Tena, KUHETUYecKas
3Heprusa, noTeHUManbHas 3HepPrus, MexaHuyeckasd paboTa, MexaHU4eckas MOLLHOCTb; Mpwu
OMncaHMN MpaBWIbHO TPaKTOBaTb (M3NYECKUA CMbICT  WUCMOMb3YEMbIX BEIMYMH, UX
0603HaYEHNA N eNHNLbI, HAXOANTb (POPMY/bl, CBA3bIBAIOLLME AaHHYIO (PU3NYECKYIO BEMIMUMHY
C LpYrUMU BEIMYMHAMM,

OMuCbIBaTb W3YYeHHble Ten/ioBble CBOWNCTBA Ten W TernsoBble SABMEHUSA, WCMOMb3YA
(hM3nyeckne BEMUMHBL: [aBfieHWe rasa, Temnepartypa, CpefHAs KWHETUYecKas 3Heprus
Xa0TWYECKOrO [BVXXEHUA MOJMEKY/, CPefHeKBajpaTMyHas CKOPOCTb MOJEKY/, KOMYECTBO
TeNNOTbl, BHYTPEHHAS 3Heprus, paboTta rasa, KoapguuMeHT NONe3HOro AecTBUA TEMNI0BOro
ABUraTens; npy onucaHUy NpPaBubHO TPAKTOBATb (PU3NYECKNIA CMbIC/T UCTO/b3YEMbIX BENUUWH,
X 0003HAYEeHUS W efMHULbI, HaxOoAuUTb (OpPMY/bl, CBA3bIBAKOLUME [aHHYI0 (DU3NYECKYHO
BE/MUYNHY C APYTVMMW BENIMUYUHAM;

OMNUCbIBaTb U3YYeHHble 3/IEKTPUYECKME CBOWCTBA BELLECTBA W 3M1EKTPUYECKME ABNIEHUSA
(npoueccobl), UCNOMb3ys PU3NYECKME BEMIMYMHBI: 3NEKTPUYECKUIA 3apsaj, 3NEKTPUYecKoe nose,
HanpsKEHHOCTb MONA, MOTeHUMas, pPasHOCTb MNOTEHUWMaNOoB; MpPU  OMUCAHUW  MPaBUSILHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WUCMONb3YEMbIX BEIMYMH, WX 0603HAYEHWUS W eAMHULbI;
yKas3blBaTb (hOPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUMHY C LPYTUMU BEIMYMHAMM,

aHanM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHMUS, UCMO/Mb3yA (PU3NYECKME 3aKOHbI U
NPUHUMNBLI: 3aKOH BcemmpHoro TaroteHus, I, Il v 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEXaHWUYeCKOM 3Hepruun, 3aKOH COXpPaHeHUs UMMNY/bCa, NPUHLMN CYnepnosuLum cui, NpUHUMN
paBHOMPaBUA MHepPLUaIbHbIX CUCTEM OTCYéTa, MOJIEKYNAPHO-KUHETUYECKYHO TEOPUIO CTPOEHUA
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpefHe KUHETUYECKOW 3Hepruy TenaoBOro [ABVMDKEHUS
MOJIEKYN C abCOMOTHOW TeMMepaTypoi, MepBblid 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHWs



3/IEKTPUYECKOro 3apsaga, 3akoH Ky/ioHa, mpy 3TOM pasfimyaTb CI0BECHYH (hOPMYIMPOBKY
3aKOHa, ero MaTeMaTnyecKoe BbIpaKeHve 1 yCnoBums (rpaHuLbl, 061acT) NPUMEHUMOCTH;

06BACHATH OCHOBHbIE MPUHLMIbI AeACTBUS MaLLWH, NPUOG0POB N TEXHUYECKMX YCTPONCTB;
pasinyatb YCNoBUA MX 6e30MacHOro UCMoIb30BaHMSA B NMOBCEAHEBHOW XXU3HW;

BbIMONHATL 9KCMEPUMEHTbI MO WCCNEeLOBaHUIO (U3NYECKUX ABNEHUA WM MPOLLECCOB C
NCMOMb30BaHWEM  MPAMbIX U KOCBEHHbIX  W3MEpeHWid, npu  3TOM  (hOPMY/MPOBaThb
npobnemy/safadyy M runotesy y4yebHOro 3KCrepumeHTa, cobupaTb YCTaHOBKY U3
Npes/10KeHHOro 060pyL0BaHNs, NPOBOAUTL OMNbIT N POPMY/MPOBATL BbIBOAbI;

OCYLLECTB/IATL MNPAMbIE WU KOCBEHHblE W3MepeHUs (U3NYECKUX BENUYUH, NPU 3TOM
BblOMpaTh ONTUMASbHBIA CrOCO6 M3MEPEHUA W UCNO/Mb30BaTb W3BECTHblE METOLbl OLEHKU
MOrpeLLHOCTEN N3MepeHuIA;

nccnefoBatb 3aBUCMMOCTU  MeXAy (U3NYECKMMU BeNMYMHAMU € UCMOJIb30BaHUEM
MPAMbIX W3MEPeHW, NpPU 3TOM KOHCTPYWMPOBaTb YCTAHOBKY, (DMKCMPOBaTb pPe3ynbTaTbl
MONYYEHHOW 3aBUCUMOCTU (PU3NYECKMX BEMIMYMH B BuAe Tabnuy, 1 rpadukos, LeNaTb BbIBOAbI
Mo pesy/ibTaTam MccrefoBaHus;

cobnogate npaswna 6e3onacHoOro Tpyga nNpv MNPOBeAEeHUM WUCCNefOoBaHWA B pamMKax
y4ebHOro 3KcnepumeHTa, Y4ebHO-UCCNeOBATENbCKOM W MPOEKTHOW  [eATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOMCTB U NabopaTopHOro 060pyA0BaHNS;

pewlatb pacyéTHble 3afayus C SBHO 3afaHHOW (PM3MYECKON MOAENbIO, MUCMOoMb3yA
(hn3nyecKmne 3aKOHbI M MPUHLMIMBI, HA OCHOBE aHa/in3a YCoBuA 3afadv BblomMpaTtb (PU3NYECKYHO
MoZe/b, BblAeNATb (YU3NYECKME BEUYMHBI U (HOPMYJIbl, HEOOXOAUMble AN eé peLueHus,
MPOBOANTL PACUETLI 1 OLeHMBATb PeasIbHOCTb MOJTYYEHHOT0 3HaYEHNSA (N3UYECKON BENINYMNHBI;

pelaTb KayeCTBEHHbIE 3afayn: BbICTPauBaTb JIOTMYECKM HEMpOTUBOPEUMBYHO LIEMOYKY
PacCY>XIeHWNIA C ONOPOIA Ha U3YYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKIME ABNIEHNS;

MCNONb30BaTb MPU  pPeleHnn y4ebHbIX 3afad  COBPEMEHHble  MH(OPMaLNOHHbIE
TEXHO/IOMMN [/18 MOUCKA, CTPYKTYPUPOBAHWSA, UHTeprnpeTaumMm 1 npepcrasneHns yye6HOW U
Hay4HO-MOMNYNAPHON WH(OPMALMK, MONYYEHHOW W3 Pa3/IMYHbIX WCTOYHMKOB, KPUTUYECKU
aHaM31pPoBaTb NONYy4aeEMYH UHOPMaLMIO;

NPUBOAUTL NPUMepPbI BK1afa POCCUMCKMX U 3apyBeXXHbIX YUYEHBbIX-(IM3NKOB B pa3BUTUE
HayKK, 06bACHEHVE MPOLLECCOB OKPYXXAIOLLErO MUPA, B Pa3BUTUE TEXHWUKMN U TEXHOMOMNIA;

MCMOMb30BaTh TEOPETUYECKMe 3HaHUA M0 (M3MKe B TMOBCELHEBHOM >KU3HM [OnA
obecrneyeHns 6e30MacHOCTY NpW obpaLleHnn ¢ NpudopamMm 1 TEXHUYECKUMUN YCTPOCTBaMU, ANA
COXPaHeHUA 34,0P0BbS U COONOAEHNA HOPM 3KOMIOMMYECKOr 0 MOBELEHNS B OKPY>KAIOLLEN Cpeae;

paboTaTtb B rpynne C BbINOJIHEHNEM Pa3/INYHbIX COLMANbHBIX POSER, NaHMPOBaTb PaboTy
rpynmbl, paunoHaNbHO — pacrpefensaTb 0043aHHOCTM W MNaHMpoBaTb  [AeATeNbHOCTb B
HeCcTaHAaPTHbIX CUTYyauusX, afeKBaTHO OLEHMBATb BKAL KaXA0ro M3 YYaCTHWKOB rpynmbl B
peLLeHre paccMaTprBaeMoi Npobemsl.

K KoHUy 06yuyeHns B 11 kjacce NpegMeTHbIe pe3ynbTaTbl Ha 6a30BOM YPOBHE LO/IKHbI
oTpaXkaTb CHOPMUPOBAHHOCTb Y 06YYALOLLMXCA YMEHWIA:

[JEMOHCTPMPOBATL Ha NpuMMepax Posib U MecTo (M3MKN B (DOPMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHWUKM W TEXHONOIMIA, B MPaKTUYECKOM
[eATeNbHOCTY NH0AEN, LeN0CTHOCTb U eAUHCTBO (DU3NYECKO KapTUHBbI MUPA;

YUMTbIBaTb [PaHWLUbl MPUMEHEHWUS W3YUYEHHbIX (QU3NYECKUX MOMENEN: TOYEYHbIN
ANEKTPUYECKNIA 3apsfd, /lyd CBETa, TOYEYHbIA WCTOYHWK CBeTa, AfepHas MofJeNb aroMma,
HYK/IOHHas MOZe/lb aTOMHOIO iipa NPu peLLeHnn U3nYeckmx 3agad;

pacrno3Haeatb (u3nyeckme AefeHUs (NPOoLECcChbl) U OOBACHATL MX Ha OCHOBE 3aKOHOB
3NeKTPOAMHAMUKM 1N KBAHTOBOMW (DU3MKM: 3M1EKTPUYECKas NPOBOLMMOCTb, TEM0BOE, CBETOBOE,
XUMUYECKOE, MarHWTHOe [elCTBMA TOKa, B3aMMOLECTBME MAarHWTOB, 3/1eKTPOMarH1THas
VHAYKUMA, [LEeACTBME MarHWTHOro nofs Ha MNPOBOAHMK C TOKOM W [ABWMXKYLLMIACA 3apsf,
3/1eKTPOMarHUTHble KonebaHus 1 BOSHbI, MPAMO/IMHEHOe pacnpoCTpaHeHMe CBeTa, OTPaXKEeHWe,



npenomMneHne, WHTepgepeHUMs, audpakums 1 nongpusaums  CcBeta, [AUCMEepcus  CBeTa,
(hOTO3NEKTPUYUECKNIA 3DeKT (POTO3((EKT), CBETOBOE [aB/eHMe, BO3HUKHOBEHNE NIMHENYATOrO
CMeKTpa aToma BOJ0pPOa, eCTECTBEHHAsA M UCKYCCTBEHHASA PafM0aKTUBHOCTD;

OnucbIBaTb M3y4YeHHble CBOWCTBA BellecTBa (3M1EKTPUYECKME, MArHUTHbIE, ONTUYECKUE,
3NIEKTPUYECKYHO MPOBOAMMOCTb Pa3/INYHbLIX Cpen) M 3NMeKTPOMarHUTHbIe fBneHns (Mpoueccol),
MCNoNb3ys (DM3NYECKMe BEIMYMHBL:  3MEKTPUYECKMIA 3apsafd, cuna TOoKa, 3MeKTpUYeckKoe
HanpsXXeHne, 3/1eKTPUYECKOE COMPOTUBIIEHWE, Pa3HOCTb NMOTEHLNAN0B, 3N1EKTPOABMXKYLLAA CUNa,
paboTa TOKa, WHAYKLMA MarHWTHOro nond, cuna Amnepa, cunia JlopeHua, WHLYKTUBHOCTb
KaTyLUKKN, 3HEPrus 3MeKTPUYECKOro M MarHWTHOro nosewr, nepuog v 4actota KonebaHuii B
Konebate/IbHOM KOHTYpe, 3apsf M cufia TOoKa B MpoLecce rapMOHMYECKMX 3M1EKTPOMarHUTHbIX
KonebaHui, (POKYCHOe pacCcTosHME W OnTWMYecKas cuia fIMH3bI, NPU ONMCaHWM MNPaBU/bHO
TPakToBaTb (PMU3NYECKMIA CMbIC/T UCMO/b3YEMbIX BENYMH, WX OO03HAYEHWUS W efUHMLLbI,
yKa3blBaTb (hOPMY/ibl, CBA3bIBAOLLME AaHHYHO PU3NYECKYIO BENIMUMHY C APYTUMU BEIMYMHAMM,

OMuCbIBaTb U3Y4YeHHble KBAHTOBble SABMEHWUA W MPOLECChl, WUCMOMb3ys (U3NYECKMe
BE/MYMHBI: CKOPOCTb 3MIEKTPOMArHUTHBIX BOJSIH, A4J/IMHA BOJIHbI M YacToTa CBETa, 3Heprus u
MMNYNbC (POTOHa, Mepuof nosypacnaga, 3Heprus CBA3M aTOMHbIX f4ep, Npu  OnMcaHum
NpaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T WUCMOMb3YEMbIX BEMIMYMH, WX 0603HAYeHUs U
eMHNLbI, YyKa3blBaTb (JOPMY/ibl, CBS3bIBAIOLLME [AHHYK (PU3NYECKYIO BENWNYMHY C APYrMMM
BEMYMHAMM, BbIYUCNATL 3HaYEHME (DU3NYECKONW BETMYUNHBI;

aHaM3npoBaTb (PU3NYECKME MPOLECCHI U ABNEHMS, UCMOMb3yA (PU3NYECKME 3aKOHbI U
NpUHUMNBLL:  3aKOH OMa, 3aKOHbl MNOC/eA0BaTe/IbHOTO W MapasieNlbHOro  COoeAuvHEeHUs
NMPOBOAHWMKOB, 3aKOH  [bkoyns—SleHua, 3aKOH 3M1eKTPOMarHUTHOM  WHAYKLMKW,  3aKOH
MPAMOSIMHENHOIO PacnpoCTpaHeHMsi CBeTa, 3aKOHbl OTPaXXEHWUS CBETa, 3aKOHbl MPenoMIeHNs
CBeTa, YpaBHeHWe OWHWTENHA AN (POTo3((heKTa, 3aKOH COXPaHEHWS 3HEPruK, 3aKoH
COXPAHEHUs MMMy/bCa, 3aKOH COXPaHEHWs 3NeKTPUYECKOro 3apsda, 3aKoH COXpaHeHus
MaccoBOro 4mcna, noctynatbl bopa, 3aKOH paamMoakTMBHONO pacnafga, Mpyv 3TOM pas/inyaTtb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHAa, ero MaTemaTU4eckoe BbIpaeHue W ycnoBus (rpaHuupbl,
06nacTn) NPUMEHUMOCTH;

OMpeaensaTb HanpasfieHWe BeKTOpa WHAYKUUW MarHWTHOrO Mons MpoBOAHMKA C TOKOM,
cunbl Amnepa n cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKEHME, CO3aBaeMoe NIOCKMM 3epKasioM, TOHKOIN NNH30IA;

BbINOIHATL 9KCMEPUMEHTbI MO UCCNEeL0BaHUI0 (DU3NYECKMX SABNEHWIA U NPOLIECCOB C
MCNONb30BaHWEM  MPSAMbIX U KOCBEHHbIX  WM3MEPeHWin: npu  3ToM  (HOpMYy/IMpoBaThb
npobnemy/sagayy W runotesy y4ebHOro 3KCMepMMeHTa, cobupaTb YCTAHOBKY U3
NpeaoKeHHOro 060pyA0BaHMs, NPOBOANTL OMNbIT U POPMY/IMPOBATb BbIBOAbI;

OCYLLECTB/IATL MNPSAMbIE M KOCBEHHbIE W3MepPeHUs (U3NYECKUX BENUYUH, NPU 3TOM
BblOMpaTh ONTUMa/IbHBIA CNOCO6 M3MepPeHUs U UCMO0/Mb30BaTb W3BECTHblE METOAbl OLEHKM
MOrpeLLHOCTEN N3MEepPEHWIA;

nccnefoBaTb 3aBUCUMOCTU (PU3NYECKMX BEMIMUMH C UCMOb30BaHWMEM MPAMbIX U3MEPEHMNIA:
NPy 3TOM KOHCTPYWMPOBAaTb YCTAHOBKY, (PUKCMPOBaTb Pe3y/ibTaTbl MOJyYeHHOW 3aBUCUMOCTM
(hM3NYeCKMX BeNVYMH B BUAe Tabnuuy W rpaukos, fAenatb BbIBOAbI MO pe3ynibTaTam
nccnefoBaHus;

cobnogatb npaewna 6Ge3onacHOro Tpyaa Npv MNPOBEAEHUM WUCCNeAO0BaHWUA B pamMKax
y4ebHOro 3aKcnepumeHTa, Yy4ebHO-UCCNEOBATENbCKOM W MPOEKTHOW  [eATeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPOMCTB M 1abopaTopHOro 060pya0BaHus;

pewaTtb pacyéTHble 3afayun C SBHO 3afaHHOM (M3NYECKON MOAENbio, MCMOo/b3ys
(hm3nyeckmne 3aKOHbI M MPUHLUMMBI, HA OCHOBE aHa/n3a YC0BUA 3afaqn BblonpaTb (hM3NMYECKYHD
MoZe/lb, BblAeNATb (YU3NYECKMEe BEIMUMHBI U (DOPMY/IbI, HEOOXOAMMble AN eé peLleHus,
NMPOBOAUTL PACYETbI U OLEHMBATb PeaslbHOCTb MOJTYHYEHHOI 0 3HAUYEHUS (PU3NUECKOW BE/IMYMHBI,



pellaTh KayeCTBEHHbIE 3a/jaun: BbICTPaMBaTh NOTMYECKN HEMPOTMBOPEUMBYHD LIEMOUKY
PacCy>/eHNi1 C 0Nopoit Ha M3y4eHHbIe 3aKOHbI, 3AKOHOMEPHOCTM U (IN3NYECKIIE SBNIEHUS;

MCMONb30BaTb MNPY  PeLleHUM Yy4yebHbIX 3ad4a4y  COBPEMEHHbIE  MH(OPMALMOHHbIE
TEXHOMOTUM AN MOWUCKA, CTPYKTYPUPOBAHWS, WHTEPNpeTaumu WU MNpeAcTaBneHUs y4eGHON u
Hay4YHO-MONYNSAPHON MHAOPMaLMK, MONYYEHHOW U3 Pa3NMUHbIX WCTOYHUKOB, KPUTUYECKM
aHa/IM3MPOBaTb NOMTyYaeMyto MH(OPMaLMIO;

06BACHATb MPUHLMNBI AeACTBIS MaLLWH, NPUGOPOB U TEXHUYECKMX YCTPOIACTB, pasnnyaTh
YCNoBwsi X 6e30MacHOro UCMob30BaHMS B MOBCEAHEBHOM XXU3HU;

NPMBOANTL MPUMEpPbI BKMada POCCUIACKMX W 3apyBEXHbIX YUYEHbIX-(DU3NKOB B pasBuUTME
HayKW, B 06bSACHEHME NPOLIECCOB OKPY)KAIOLLEr0 MMpa, B Pa3BUTME TEXHUKN U TEXHONOTUIA;

MCMOMb30BaTb TEOPETWMYECKME 3HAHMS MO (DM3MKE B MOBCEAHEBHOW XKM3HM A/in
obecneyeHns 6e30MacHOCTY NPK 06PaLLEHNM C NPUGOPaMKM 1 TEXHUYECKMMM YCTPOACTBaMU, ANS
COXPaHeHUs 300POBbA 11 COBMHOAEHNSI HOPM 3KO/IOTMYECKOT0 NOBEAEHMUS B OKPYXKAIOLLEN cpefe;

paboTaTb B rpynmne C BbIMNOMHEHNEM Pa3/IMYHbIX COLMANbHBIX POfeld, NNaHMpoBaTb PaboTy
rpynnbl, paUuoHanbHO pacnpefensTs 0653aHHOCTM W MAaHUMPOBaTb  AESTENbHOCTb B
HeCTaHAAPTHbIX CUTyauusX, afleKBaTHO OLeHMBATb BKMAf KaXAOro M3 YYaCTHUKOB rpynnbl B
peLLeHne paccmaTprBaemoli Npo6/eMbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoubnbie IIpakTHyeckue
NIporpaMmMmel Bcero oOpa3oBaTesibHbIE
padoTshI padoThbI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
11 du3nKa N MeTobl Hay4YHOro No3HaHusA 2 bubnmorexa LIOK
' Al Hdy https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 KuHevaTmka > https://m.edsoo.ru/7f41bf72
bnbnmoteka LLOK
2.2 7
AvHamia https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNs B MeEXaHWNKe 6 1 1 https://m.eds0o.ru/7fA1bF72
WToro no pasgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBbI MO/IEKYNAPHO-KUHETUYECKO 9 1 bubnunoteka LIOK
' Teopumn https://m.edsoo.ru/7f41bf72
bubnunoteka LLOK
2 1 1
3 OCHOBbI TEPMOAMHAMIKI 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSAHWNSA BeLLEeCTBa. 5 Bubnuoteka LIOK
' da30Bble Nepexospl https://m.edsoo.ru/7f41bf72
Toro no pasgeny 24



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

Paznen 4. JIEKTPOIUHAMUKA

bubnunoteka LIOK

1 SnekTpocraTka 10 ! https://m.eds00.ru/7f41bf72
4 IMOCTOSAHHbIN 3NEKTPUYECKINIA TOK. TOKM B 12 1 bubnunoteka LIOK

' pas3NYHbIX cpefax https://m.edsoo.ru/7f41bf72

Toro no pasgeny 22

Pe3epBHOe Bpems 2

OBLEE KOMMYECTBO YACOB INO 68 3 3

NMPOrPAMME

11 KJIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Kourpoububie IIpakTHyeckue
MPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl

Paznen 1. DJIEKTPOJIMHAMUKA
11 MarHuTHoe nosne. SNeKTpoOMarH1MTHas 1 1 3 bubnunoteka LIOK

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

Toro no pasgeny 11

Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
51 MexaHn4ecKue 1 3NeKTPOMarHUTHbIE 9 1 Bubnmoteka LIOK

' KonebaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKue 1 31eKTPOMarHUTHble 5 1 bubnunoteka LLOK

' BOJIHbI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bubnorexa LIOK

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



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Toro no pasgeny

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

24

OcCHOBbI CrneLmansHOM Teopum

Bubnunoteka LLOK

31 OTHOCUTENBHOCTU 4 1 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
o bubnunoteka LLOK
4.1 ONEeMEHTbI KBaHTOBOM ONTUKMU 6 https://m.edsoo.ru/7f41c97¢
bnbnuoteka LLOK
42 CTpoetive atoma 4 https://m.edsoo.ru/7f41c97c
bnbnuoteka LLOK
4. A
3 TOMHOE AApo > https://m.edsoo.ru/7f41c97c
WToro no pasgeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
bnbnuoteka LLOK
51 ANeMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 1 https://m.edsoo.ru/7f41c97¢
Toro no pasgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubnunoteka LIOK
A1 4
6 Obobaroujee nosToperye https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pe3epBHOEe Bpems 3
OBLLEE KOJTMYECTBO YACOB IO NMPOrPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHME
10 KJIACC

CU/bl. 3aKOH COXPaHeHns NMNysnbca. PeakTUBHOE ABMXXEHME

Ne T KosmuyecTBO 4acoB Jlata DJIeKTPOHHBbIE HU(PPOBLIE
eMa ypoka
n/n BceroKontpouasubiellpakTinyeckue M3y4eHUs1 oGpa3oBaTesibHbIe
padoThI padoThI pecypcsl
1 dun3nka — Hayka o0 npupoge. HayyHble METOAbI NO3HAHUA OKPY>KatoLLIero 1 Bubnmnoteka LLOK
Mmpa https://m.edsoo.ru/ff0c32e2
5 Posb 1 MecTo (hr3nKm B hOPMUPOBaHNM COBPEMEHHOW Hay4HOI KapTUHbI 1 Bubnmnoteka LLOK
MMPa, B NPaKTUYECKOW [eATeNIbHOCTY N0LeN https://m.edsoo.ru/ff0c33e6
MexaHunyeckoe asmxeHne. OTHOCUTENIbHOCTb MEXAHNYECKOT 0 ABVKEHWA. Brubnnoteka LLOK
3 1 )
[MepemelLieHne, CKOPOCTb, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE NPSIMONIMHENHOE ABUXXEHME 1 bubnmoreka LIOK
P P A https://m.edso0.ru/ff0c3620
5  PaBHOYCKOpPEHHOe NpAMO/IMHENHOE ABUKEHME 1 bubnmorexa LIOK
ycKop P A https://m.edsoo.ru/ff0c372e
bubnmnoteka LLOK
6  CBob6opgHOe NageHve. Y CKopeHne cBOOGOLHOMO NnafeHuns 1 https://m.edso0.ru/f0c39cc
KpunBonuHeliHoe aBmxeHue. [BvKeHne MaTepuasibHOM TOUKK Mo bubnmnoteka LLOK
7 1 .
OKPY>KHOCTU https://m.edsoo.ru/ffOc3ada
3 MpuHUMN oTHOCUTENbHOCTY [Tannnes. VHepumaibHble CUCTEMbI OTCYETA. 1 Bubnnoteka LLOK
MepBblil 3aKOH HbOTOHA https://m.edsoo.ru/ff0c3be8
Macca Tena. Cuna. MpuHUMn cynepno3vumm cun. BTopoi 3akoH HblOTOHa Bubnnoteka LLOK
9 < 1 .
N5 MaTEPUaIbHOM TOUKN https://m.edsoo.ru/ff0c3be8
10 TpeTnii 3aKOH HbOTOHA NS MaTepUasibHbIX TOYEK 1 bubnmorexa LIOK
P A P https://m.edsoo.ru/ff0c3be8
11 3aKOH BCEMUPHOTO TAroTeHMs. Cuna TsXXecTu. epBas KOCMUYeCKas 1 Bubnunoteka LLOK
CKOpPOCTb https://m.edsoo0.ru/ff0c3d00
Bubnmoteka LLIOK
12 Cwna ynpyrocTu. 3akoH IN'yka. Bec Tena 1 https://m.eds0o.ru/ff0c3e18
Cuna TpeHus. KoapduumeHT TpeHnsa. Cunia ConpoTUBAEHNSA NPU ABVKEHUN Bubnnoteka LIOK
13 1 .
Tena B XXUAKOCTU 1K rase https://m.edsoo.ru/ff0c3f76
MocTynatesnbHOe 1 BpaLlaTenbHOe [ABMXeHWe abCoNTHO TBEPAOrO Tena. bubnmnoteka LLOK
14 ) 1 )
MoMeHT cunbl. 1840 cusbl. YCNOBMS paBHOBECUS TBEPLOIO Tena https://m.edsoo.ru/ff0c41a6
15 MnynbC MmaTeprasibHOM TOUKK, CUCTEMbI MaTepUasibHbIX TOYeK. IMnynbe 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff0c43d6
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16

Pa6oTa 1 MOLLHOCTb CU/bl. KNHETMYeCKast 3HePrvs MaTepuasibHOW TOUKN.
Teopema 06 N3MEHEHWN KNWHETUYECKOIA 3HEpPrum

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c4502

17

MoTeHUmanbHas aHeprus. MoTeHUManbHas aHeprus ynpyro
nethopMUPOBaHHOM NPYXXMHbI. MoTeHUManbHas 3Heprus Tena B61smn
MOBEPXHOCTMN 3eM/n

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c461a

18

MoTeHUManbHble N HenoTeHUManbHble cubl. CBA3b pa60TbI

HenoTeHUasbHbIX CU1 C UISMEHEHNEM MeXaH14eCcKou IHEPIn CUCTEMBI TEN.

3aKOH CoxpaHeHus MeXaHNYeCKOo JHEPTNIN

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c478c

Na6opatopHas paboTa «l/ccnefoBaHe cBSA3W PaboTbl CUMbI C U3MEHEHVEM

19 MeXaHNYeCKOW 3HepPrmn Tea Ha Npumepe PacTsHXKeHNS PE3MHOBOIO XIyTax

20 KoHTposnbHas pabota no Teme «KnHemaTuka. AnHammnka. 3akoHbl Brubnnoteka LLOK
COXPaHeHUs B MeXaHNKe» https://m.edsoo.ru/ff0c4b74
OCHOBHbIE NOMOXEHWS MONEKYNSAPHO-KUHETUYECKON Teopun. bpoyHOBCKOe Bubnnoteka LIOK

21

aBvXeHve. Quddysns

https://m.edsoo.ru/ffOc4dc2

22
23

XapaKTep [ABVXEeHUs 1 B3aUMOAEWCTBUS YacTul, BelecTea. Mogaenm
CTPOEHWSI Fa30B, XXNAKOCTEN 1 TBEPALIX TEN

Macca monekyn. KonmyecTtso BellecTsa. [locToaHHas ABoraapo

Tennosoe paBHoBecue. TeMnepaTypa u eé namepeHve. LLikana Temneparyp

p4 Llenbcus
. Bubnmoteka LLOK
25 WpeanbHbin ra3 B MKT. OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ffocafde
AOBCONIOTHaa TemnepaTypa Kak Mepa CpefHen KUNHETUUYECKO 3HEPTUn Bubnmnoteka LLOK

26
27
28

NBUKEHWS MONEKYN. YpaBHeHVe MeHzeneeBa-KnaneipoHa
3akoH JanbToHa. 'a30Bble 3aKOHbI

Na6opatopHas pa6oTa «l/ccnefoBaHe 3aBUCUMOCTM MEX/Y NapaMeTpamm
COCTOSIHWSI Pa3PEXXEeHHOr0 rasax»

https://m.edsoo.ru/ffOc511e

29

30

3onpoLiecchl B MaeanbHOM rase v Ux rpagmueckoe NpeacTaBieHne

BHYTpeHHSAs aHeprus TepMogMHaAMUYECKON CUCTEMbI U CNOCOObLI eé
n3MeHeHus. Konnyectso TennoTbl 1 paboTta. BHYTpeHHAs aHeprus
0ZiHOATOMHOI O MAeaIbHOrO rasa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c570e

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c5952

31 Bwgbl Tennonepesaym bubnmoreka LIOK
https://m.edsoo.ru/ff0c5¢c36

39 Y nenbHasa TenI0éMKOCTb BeLLeCTBa. Konn4yecTtso TennoTbl npu bubnmnoteka LLOK
Ternnonepegaye. AamnabaTHblid npouecc https://m.edsoo.ru/ff0c5c36

33 TlepBblii 3aKOH TEPMOANHAMUKM 1 €r0 NPUMEHEHME K 130rpoLeccam bubnmnoteka LLOK
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https://m.edsoo.ru/ff0c5efc

34 HeobpaTMoCTb NPOLECCOB B Npupoe. BTopoit 3akoH TepMOANHAMUKIN 1 bubnmoreka LIOK
' https://m.edso0.ru/ff0c6230
o o Bubnnoteka LLOK
35 TMpuHumn gercteua u K tennoson mallmvHbl 1 hitps://m.eds00.ru/ff0c600a
36 Uukn KapHo n ero KA 1
37 Okonormyeckue npobaembl TEMN03HEPTETUKM 1
. Bubnunoteka LLOK
38 O6o6watowmin ypok «MonekynspHas gusmka. OCHOBbI TEPMOANHAMUKI» 1 https://m.edso0.ru/f0c6938
KoHTposnbHas pabota no Teme «MornekynsapHasa pusmka. OCHOBbI Brubnnoteka LLOK
39 1 .
TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6a50
bubnmnoteka LLOK
40 TMapoobpasoBaHue U KOHAeHCaUus. cnapeHune U KuneHme 1 https://m.eds00.ru/ff0c63b6
41 ABCOMOTHaA U OTHOCUTENbHAsA BNAXXHOCTb BO3AyXa. HacbILeHHbIV nap 1 bubnmorexa LIOK
' https://m.edsoo.ru/ff0c64d8
Teépaoe Teno. Kpuctanimyeckne n amopHble Tena. AHU30TPOMNMS CBOMCTB bubnmnoteka LLOK
42 1 :
Kpuctannos. XXugkve kpuctannbl. CoBpeMeHHbIe MaTepuasbl https://m.edso0.ru/ff0c65f0
bubnmoteka LLOK
43 TnaBneHve 1 KpucTannmMsaums. Y aenbHas Tennota nnasneHus. Cyénuvaumsa 1 https://m.edsoo.ru/ff0c6708
Bubnmoteka LIOK
44 YpaBHeHwe TensoBoro banaHca 1 hitps://m.edso0.ru/f0c6820
ANeKTpU3aLmsa Ten. ANeKTPUYECKNin 3apsg. [Ba Buaa aNeKTpudeckmx Bubnunoteka LLOK
45 1 :
3apsa0B https://m.edsoo.ru/ff0c6bcc
[MpOBOAHVKN, NINEKTPUKIN 1 NONYNPOBOAHUKN. 3aKOH COXPaHeHNs Bubnnoteka LLOK
46 1 .
9NEeKTPUYECKOr 0 3apsaa https://m.edsoo.ru/ff0c6bcc
A7 B3saumopeiicTBue 3apafoB. 3akoH KynoHa. ToueuHbIn afeKTpuyeckuii 3apsg 1 bubnmorexa LIOK
' ' https://m.edsoo.ru/ff0c6ce4
HanpskEéHHOCTb 3aNeKTpuyeckoro nosnd. MNpuHLmMn cynepnosnumum Bubnnoteka LLOK
A8 < i 1 .
ANIEKTPUYECKMNX NOJIEN. JTMHUN HaNPSXKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 PaboTa cun anekTpocTaTnyeckoro nons. NorteHuman. PasHocTb noTeHunanos 1 bubnuorexa LIOK
' ' https://m.edsoo.ru/ff0c6f00
50 MPOBOAHUKN 1 AN3NEKTPUKM B 3N1EKTPOCTATUYECKOM MOSe. 1 bubnmnoteka LLOK
[nanekTpuyeckas NPOHULLAeMOCTb https://m.edsoo.ru/ff0c7018
51 OnekTpoémKocTb. KoHAeHcaTop 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0c7126
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ONeKTPOEMKOCTb M/I0CKOr0 KOHAEHCATOpa. SHEpPrus 3apsixKeHHOro

Bubnnoteka LLOK

p2 KOHAeHcaTopa 1 https://m.edsoo.ru/ff0c72c0
53 JlabopaTopHas paboTa "V3mepeHne aNeKTPOEMKOCTM KOHAeHcaTopa' 1
MpyHUMN AEACTBUSA N NPUMEHEHWE KOHAEHCATOPOB, KOMUPOBa/IbHOMO
54 annapata, CTPYMHOro NpUHTEpPa. dNeKTpocTaTuyeckas 3alumTa. 3aemneHne 1
3NeKTponpro60opoB
55 DNEKTPUYECKUIA TOK, YC/TOBUS €ro CyLLEeCTBOBaHUSA. MoCTOAHHbIN TOK. Cuna 1
TOKa. HanpshkeHne. ConpoTusieHne. 3akoH Oma A5 yyacTka Lenu
MocnepoBaTensHOE, NapansensHoe, CMeLlaHHoe CoeiMHEHe NPOBOLHNKOB. Bubnnoteka LLOK
56 1 .
NabopartopHasn paboTa «/13yyeHne CMeLlaHHOT0 COeANHEHNS Pe3NCTOPOB» https://m.edsoo.ru/ff0c74f0
Bubnmnoteka LLOK
57 PaboTa 1 MOLLHOCTb 3M1IEKTPUYECKOr0 TOKa. 3aKoH [pxoyns-SleHua 1 https://m.edsoo.ru/ff0c7838
S5 saxcame. NaGoparopHan pasera cviovepenne IC werouina Toa nero. 1 EuMoTEN: LIOK
' https://m.edsoo.ru/ffOc7ae0
BHYTPEHHEro CornpoTUB/IEHNSA»
59 DNeKTPOHHas NPOBOAMMOCTbL TBEPAbLIX MeTas1/10B. 3aBMCUMOCTb 1
CONPOTUB/IEHNA META/INIOB OT TeMnepaTypbl. CBEPXNPOBOANMOCTb
60 OnekTpuYeckmin ToK B Bakyyme. CBOMCTBA 3/1EKTPOHHbIX My4YKOB 1
MonynpoBOAHWKM, X COBCTBEHHAS 1 NPMMeECHas NPOBOANMOCTL. CBOIMCTBA Bubnnoteka LLOK
61 1 .
p—n-nepexoaa. MonynpoBoAHNKOBbLIE MPUOOPBI https://m.edsoo.ru/ff0c84ae
ANeKTPUYECKMIA TOK B pacTBOPax 1 pacnnaBax 3/1eKTPO/IMTOB. Bubnmnoteka LLOK
62 1 )
ANeKTPONNTMYECKas Anccoumaumns. dneKTposm3 https://m.edsoo.ru/ff0c82ba
63 DNEeKTPUYECKNIA TOK B razax. CaMoCTOATE/NbHbIN 1 HECAMOCTOATE/NbHbIN 1 Bubnmnoteka LLOK
paspag. MonHus. MNMnasma https://m.edsoo.ru/ff0c84ae
64 AneKTprYecKne NpMo0pbI N YCTPOINCTBA U UX NMPAKTUYECKOE NPUMEHEHNE. 1 Bubnnoteka LLOK
MpaBuna TeEXHNKN 6e30MacHOCT https://m.edsoo.ru/ff0c86fc
o Bubnmnoteka LLOK
65 O6006LWatoWnii YpoK «3NeKTPOANHAMMKA» 1 hitps://m.edso0.ru/f0c88be
KoHTponbHas paboTa no Teme «3neKTpocTaTuKa. MocToSAHHbIN Bubnnoteka LLOK
66 < 1 .
9/IEKTPUYECKNIA TOK. TOKM B PasINYHbIX Cpeaax» https://m.edsoo.ru/ff0c8a8a
o " " Bubnmnoteka LLOK
67 Pe3epBHbIin ypoK. KOHTpOsibHas paboTa no Teme "3NeKTpogNHaMMKa 1 hitps://m.eds00.ru/ff0c8c56
o o bubnmoteka LLIOK
68 Pe3epBHbI ypoK. O606LLatoLWmii ypok no temMam 10 knacca 1 https://m.edsoo.ru/ffoc8f6e
OBLLEE KOJTMYECTBO YACOB IO NMPOIrPAMME 68
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11 KJIACC

Ne Tema ypoka Koau4yecTBo yacos Narta D1eKTPOHHbIE IU(POBDIE
n/n Bcero KontpoasHbiellpakTndeckue H3yUeHUs1 ofGpa3oBaTebHbIe
padoThI padoThI pecypchl
MOCTOAHHbIE MarHWUTLI U X B3aumofeicTare. MarHuTHoe none. Bektop Bubnuoteka LLOK
1 o o 1 )
MarHUTHON MHAYKUUW. JTMHAWM MarHUTHON MHAYKL MK https://m.edsoo.ru/ff0c9778
MarHuTHOe none NPoBOAHMKa € TOKOM. OnbIT dpcTeaa. B3avmopgeictaue bubnmnoteka LLOK
2 1 )
MPOBOLHNKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3  JlabopatopHas paboTa «/3yyeHne MarHUTHOrO Mosist KaTyLUKN C TOKOM» 1 1 bubnmoteka LIOK
paTopHas p y y https://m.edsoo.ru/ff0c98fe
eiCTBME MarHMTHOIO MNOJIA Ha NPOBOAHUK C TOKOM. Cunia AMnepa.
4 IL'IIIa60paTopHaﬂ paboTa «I/Iccne,u,ongaH|/|e'£II [eCTBNA NOCTOSHHOIO MF;FHI/ITa Ha 1 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c9ac0
pamKy C TOKOM»
5 [lecTBME MarHUTHOI O NOMA Ha ABMXKYLLYHOCS 3apshkKeHHYo vacTuly. Cuna 1 bubnmnoteka LLOK
JlopeHua. PaboTta cusbl JlopeHua https://m.edsoo.ru/ff0c9df4
5 AneKTpoMarHMTHas MHAYKums. MoToK BeKTopa MarHUTHOM UHAyKumn. 34C 1
NHAYKLUMW. 3aKOH 3/1eKTPOMarHUTHOM MHAYKunn dapages
NabopaTopHas paboTa «/ccnefoBaHne ABNEHUS 3/1EKTPOMArHUTHOM Bubnnoteka LLOK
7 1 1 )
NHAOYKUN» https://m.edsoo.ru/ffOcal50
3 WNHOYKTUBHOCTb. ABNeHMe caMonHayKunn, 34C caMoOMHAYKUMN. SHeprus 1 bubnmnoteka LLOK
MarHWTHOrO MO KaTyLIKN C TOKOM. O/IEKTPOMArHUTHOE rnosie https://m.edsoo.ru/ff0ca600
TexHM4YecKmne YCTPOMCTBA U UX MPUMEHEHMNE: NOCTOSAHHbIE MarHUTbI,
9  BNeKTpoMarHuTbl, 3N1IEKTPOABUraTe b, YCKOPUTENN 3/1EMEHTAPHbIX YacTuL, 1
NHAYKUMOHHaA neyb
. Bubnmoteka LIOK
10 O6o6waroLmnin ypok «MarHuTHOe nose. INeKTpoMarHUTHas UHAYKLNS» 1 hitps:/m.edso0.ru/ff0cah8?
KoHTposibHas paboTa no Teme «MarHUTHOE rnose. SneKTpoMarH1THas Bubnnoteka LLOK
11 1 1 .
NHOYKLMSA» https://m.edsoo.ru/ffOcad58
CB06O/HbIe MeEXaHNYECKME KoNnebaHus. FapMOHUYeCcKme KonebaHus. Bubnmnoteka LLOK
12 " 1 )
YpaBHeHWEe rapMoOHUYeCKMX KonebaHui. MNMpespaLleHne sHeprum https://m.edsoo.ru/ffOcaf06
13 NabopatopHas paboTa «/IccrnefoBaHne 3aBMCUMOCTM MEPUOLA MasbIX 1 1
KonebaHWin rpysa Ha HUTK OT 4JIMHBI HUTU U Macchl rpy3a»
14 Mgeanon KoneSaTEnaHOU KONTYPO. AaoTA MoKy MexadeCA Y 1 EnsmoTera LIOK
A ype. Ay https://m.edsoo.ru/ff0cb820
9N1eKTPOMarHUTHbLIMU KOlebaHNAMM
dopmyna TomcoHa. 3aKOH COXpaHeHUsa 3Heprun B naeasibHOM Bubnmnoteka LLOK
15 1 )
KonebaTe/lbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
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16

MpeAcTaBNeHNE 0 3aTyXatoLmMX KonebaHnsX. BbIHYXAEHHbIE MeXaHUYecKune
Koneb6aHwusi. Pe3oHaHC. BbIHY)XAeHHbIE 3N1EKTPOMAarHUTHble KonebaHus

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcbb86

17

MepeMeHHbI TOK. CUHYCOMAabHbIA NepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNIMTYAHOE U AECTBYHOLLEE 3HAUYEHME CU/bI TOKA U
HanpsXeHUs

bubnmnoteka LLOK
https://m.edsoo.ru/ffOchd34

18

19

TpaHchopmaTop. Mpon3BoACTBO, Nepeaayda 1 NoTpedieHne ANeKTPUUECKo
3HEpruy

YCTPOICTBO U NMPaKTMUeCKOoe NPUMEHEHME 3NIEKTPMYECKOr0 3BOHKA,
reHepaTopa nepemMeHHOro TOKa, MHWIA aneKTponepeaay

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0cc324

20

SKO/I0rMYeCKMe PUCKM NPY NPOM3BOACTBE INEKTPO3Heprun. KynbTypa
CMOMb30BaHNS 3NEKTPO3HEPT N B MOBCEAHEBHOM XKN3HM

23

3N1eKTPOMArHUTHbIX BOJH
MpUHUMNbI PaAMOCBA3N 1 TeNeBUAEHMS. Pa3BUTUE CPEAICTB CBS3MN.

71 MexaHn4yecKne BOJIHbI, YCNOBUSA pacnpocTpaHeHus. MNeprog. CKopocTb bubnmnoteka LLOK
pacnpocTpaHeHUs 1 AJIMHa BOMHbI. [onepeyHble Y MPOAOIIbHbIE BOJHbI https://m.edsoo.ru/ffOcca54
Bubnmoteka LLOK
22 3ByK. CKOpOCTb 3BYKa. [[POMKOCTb 3BYyKa. BbicoTa TOHa. Tembp 3ByKa hitps://m.eds00.ru/ff0cccOc
ANeKTPOMarHUTHbIE BO/HbI, X CBOMCTBA U CKOPOCTb. LLIKana bubnmnoteka LLOK

https://m.edsoo.ru/ffOccfe0

30
31

YBeNNYeHmne MH3bI
JNabopatopHas paboTa «l/iccnegoBaHne CBOMCTB M30O6PAXKEHWNIA B NINH3AX»

24
Pagnonokaumsa
bubnmnoteka LLOK
25 KoHTponbHasa paboTta «KonebaHns 1 BOMHbI» https://m.edsoo.ru/ffOcc6f8
26 MpsmonunHeltHoe pacnpocTpaHeHMe CBeTa B OAHOPOAHOI cpefe. ToUeUHbIN bubnmnoteka LLOK
MCTOYHWK CcBeTa. Jlyy cBeTa https://m.edsoo.ru/ff0cd350
OTpaxkeHue cBeTa. 3aKOHbl OTPaXXeHUA cBeTa. MocTpoeHre n306paxeHnii B Bubnnoteka LLOK
27 .
N/IOCKOM 3epKarie https://m.edsoo.ru/ffOcd4e0
MpenomneHve ceeTa. NonHOe BHYTpeHHee oTpaxkeHKe. INpeaenbHbIn yron bubnmnoteka LLOK
28 .
MOJIHOTO BHYTPEHHEr0 OTPaXKeHMS https://m.edsoo.ru/ff0cd7{6
29 JlabopatopHas paboTa «/3mepeHne nokasaTens npeioMIeHNs CTeKNa» bubnuoteka LIOK
https://m.edsoo.ru/ffOcd67a
JInH3b1. NoCcTpoeHre n306paxkeHni B MH3e. PopMyna TOHKOM IMH3bI. Bubnmnoteka LLOK

https://m.edsoo.ru/ffOcddle

32

Oucnepcus ceeTa. CNOXHbIN cocTaB 6en10ro ceeta. LigeT. SlabopaTopHas
paboTa «HabnoaeHne gucnepcun ceeTa»

33

34

NHTepdepeHUus ceeTa. Andpakuus ceeTa. AudpakLMoHHas peLLéTKa

NonepeyHOCTb CBETOBLIX BOSH. [Monsapusanma ceeta

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ced22

Bubnmnoteka LLOK
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https://m.edsoo.ru/ff0cf02e

OnTuyeckmne Npubopbl 1 YCTPOMCTBA U YCIOBUS NX 6e30MacHoro

35 NpPUMeHeHs
36 ["paHuLbI MpUmMeH1MoCTy Knaccmyeckow mexaHuKu. MocTynarbl bubnmnoteka LLOK
creunanbHO TeopUN OTHOCUTENBHOCTU https://m.edsoo.ru/ff0cf862
37 OTHOCUTENILHOCTbL OAHOBPEMEHHOCTI. 3aMef/IeEHNE BPEMEHUW U COKpaLLlieHue Bubnmoteka LLOK
L/TNHbI https://m.edsoo.ru/ffOcfa42
38 SHeprus 1 UMNynbC PeNSTUBUCTCKOW YacTuLbl. CBS3b MaccCbl C 3HEPruei u bubnmnoteka LLOK
MMMYNbCOM. DHEPrus nokos https://m.edsoo.ru/ff0cfc68
39 KoHTponbHas paboTta «OnTuka. OCHOBbI CneLmanbHo Teopum Bubnnoteka LLOK
OTHOCUTENIbHOCTW» https://m.edsoo.ru/ffOcf6f0
40 @O0TOHbI. Popmyna MNMnaHKa. SHEPrUs 1 UMMNY/bLC (POTOHA Etlggg:l;l/cr);?efjascl;g.)rﬁlffOCfelﬁ
41  OTKpbITHE N UccnepoBaHune hoToaddekTa. OnbiTol A. . CTonetosa Etlgg::l;l/?r:.eelfjascl;gc.)r}:/ffOCffc 4
12 3aKoHbI (hoTO3(hheKTa. YpaBHeHMEe diMHLWTENHA Ana hoToathdeKTa. Bubnnoteka LLOK
«KpacHas rpaHuua» gpoToaddekTa https://m.edsoo.ru/ff0d015e
bubnmnoteka LLOK

43

[NasneHwve ceeTa. OnbIThl . H. SlebegeBa. XMMMYeCKoe AeCTBUE CBETA

TexHMYecKme YCTPOCTBa M NPaKTNYeCKOe NPUMeHEHUE: (HOTO3IEMEHT,

https://m.edsoo.ru/ff0d04a6

i hoToAaTUMK, COMHEYHan b6aTapes, CBETOANOL,
45  PelleHMe 3a4a4 No Teme «ONIEMEHTbI KBAHTOBOW OMTUKMN» bubnnoteka LIOK
https://m.edsoo.ru/ff0d0302
16 Mogenb atoMa TomcoHa. OnbITbl Pesepdopa no paccesHMIo 0-4acTul, bubnmnoteka LLOK
lMnaHeTapHas Mogenb atoma https://m.edsoo.ru/ff0d091a
Bubnnoteka LLOK
47 Mocrynatel bopa https://m.edscI;E).ru/fdeOafa
M3ny4deHre 1 nornoLleHe OTOHOB NPY Nepexofe atoMa ¢ 0AHOro YPoBHSA Bubnmnoteka LLOK
8 9HEepruv Ha Apyroi. Bugbl cNekTpoB https://m.edsoo.ru/ff0dOafa
19 BonHoBble cBoicTBa YacTuy,. BonHbl e bpoiing. KopnyckynspHo-BOHOBOM Bubnnoteka LLOK
nyanu3m. CNoHTaHHOE M BbIHYXXAEHHOe U3/TyYeHne https://m.edsoo.ru/ff0d0ca8
OTKpbITWE pagnoakTMBHOCTU. OnbIThl Peseptopaa no onpeaeneHuto bubnnoteka LLOK

50

COCTaBa pPagnoakKTUBHOIO N3ny4eHna

https://m.edsoo.ru/ff0d0fd2

51

52

CBoiicTBa anb(ha-, 6eTa-, raMma-u3nyveHus. BavsHmne pagnoakTMBHOCTU Ha
KMNBbIE OPraHN3Mbl

OTKpbITVE NPOTOHA M HelTpoHa. 30Tonbl. Anbha-pacnag,. DNeKTPOHHBIA 1
NO3UTPOHHBIN 6eTa-pacnad. MamMmma-usnyyeHune

Bubnmoteka LLIOK

https://m.edsoo.ru/ff0d1162
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SHeprus cea3n HYKNOHOB B sipe. AfepHble peakummn. AaepHblii peakTop.

Bubnmnoteka LLOK

p3 Mpo6nembl, NePCrEKTUBbI, 3KONOrMYECKME aCNEKTbI SAEPHON SHEPreTUKIN 1 https://m.edsoo.ru/ff0d1356
AnemeHTapHble YacTuubl. OTKpbITUE NO3UTPOHA. MeTobl Hab/I0AeHUA U
54 pEFVICTpaLLFI)/II/I 3ﬂ€MeHTI;prIX LIF;CTI/ILI,. prrﬁbu‘/’l cTon «qulyH,aneH'I'E'l'afleble 1 5M6”_MOTeKa LIOK
B3aMMOAeNCTBUA. EAVHCTBO (h131YECKON KapTUHBI Mypa» https://m.eds00.1u/ff0d0e38
55 Bup 38&34H0ro Heba. Co3se3aus, ApKue 3BE3[bl, NaHeTbl, UX BUANMOE 1
nsmxeHue. ConHeYyHaa cuctema
56 ConHue. ConHeYyHasa akTUBHOCTb. ICTOUHUK aHeprumn ConHua v 3Bé34 1
3BE3/bl, MX OCHOBHbIE XapaKTePUCTUKN. 3BE3[bl INaBHOW
57 nocneposatenbHOCTU. BHyTpeHHee cTpoeHMe 3BE34. CoBpeMeHHbIe 1
NnpeAcTaB/IeHNs 0 NPONCXOXAeHUN 1 3Bonounn ConHLa 1 38E34
58 MneuHblIi MyTb — Hawla ra.I'IaKTI/IKa. MonoxeHne n aauxeHne ConHua B 1
Manaktuke. ManakTuku. Y8pHble Ablpbl B A4paX ranaktuk
59 BceneHHas. PasberaHuve ranaktuk. Teopus BonbLIOro B3pbiBa. PennKToBoe 1
n3nyyeHune. Metaranaktunka
60 HepeLueHHble Npo6/eMbl aCTPOHOMUN
61 KOHTponbHasa paboTa «3neMeHTbl aCTPOHOMMUM N aCTPOPUINKIN»
O606LatoLLMiA YPOK. PONb (IM3NKN N aCTPOHOMMUUN B 3KOHOMMUYECKOM,
62 TEeXHONOrMYecKom, CounanbHOM N 3TUYECKOW cdepax AesaTenbHOCTU 1
uesnoBeKa
63 O6o6Lu,§+0Lu,vn7| YPOK. PO/b 1 MECTO (DU3MKM 1 aCTPOHOMUM B COBPEMEHHOM 1
Hay4HOW KapTuHe mupa
64 O606w,a+om,vu7luypor<. Ponb q)vlsmqem(oﬁ Teopun B (hopMUpPOBaHMM 1
NPeACTaB/IEHNI O PU3NYECKOW KapTUHE Mupa
65 O6o6Latowmin ypok. Mecto Qrsnyeckoin KapTuHb! Mupa B o6LeM psay 1
COBPEMEHHbIX eCTECTBEHHO-HAYYHbIX NPeLCTaBNeHUA 0 MPUPOAE
66 Pe3epBHbI YpoK. MarHMTHOe none. dneKTpoMarH1MTHas UHAYKUNS
67 Pe3epBHbIin ypok. OnTnka. OCHOBBI CrieUnanbHOM TEOPUM OTHOCUTENIbHOCTH
68 Pe3epHbIil ypoK. KBaHTOBasA (n3nka. 3neMeHTbl aCTPOHOMUM 1 1 5|/|6n-|/|0TeKa LIOK
acTpoPU3nKu https://m.edsoo.ru/ff0d1784
OBLLEE KOJTMYECTBO YACOB INO NMPOIrPAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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