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HHOACHUTEJBbHASA 3AIINCKA

MporpamMma no (m3mke 6a30BOr0 YPOBHS Ha YPOBHe cpefHero o6uiero obpasoBaHUs
paspaboTaHa Ha OCHOBE MOMOXKEHWIA W TpeboBaHWI K pe3ynbTaTaM OCBOEHWS OCHOBHOM
06pa3oBatesibHOM NporpaMmmsl, NpeacTasneHHbIX B @OC COO, a Takxke € YY4ETOM (heaepasibHOM
paboyeil NporpamMmMbl BOCMUTaHUA U KOHLENUMM NpenogaBaHns y4ebHoro npegmeta «dusnka» B
obpasoBaTefibHbIX — opraHu3auusx Poccuiticko  Pefepaunn,  pean3yrolmMx — OCHOBHbIE
06pa3oBare/ibHble MPorpaMmbl.

CofepxxaHne mnporpaMmbl Mo (PU3MKe HanpasfeHO Ha (opMMpoBaHME eCcTeCTBEHHO-
Hay4HOI KapTWHbI Mupa oby4atowmxca 10-11 knaccoB npu 06yveHUn mx gusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AeATeIbHOCTHOMO noaxoga. MporpaMma no r3MKe COOTBETCTBYET
Tpe6oBaHmsM PIrOC COO K nnaHMpyembIM JIMYHOCTHBLIM, NPEAMETHLIM U MeTanpeaMeTHbIM
pesynbTataM O00Yy4YeHWs, a TaKXe Y4uTbIBaeT HeoOXOAMMOCTb peasiv3auun MeXnpeameTHbIX
CBA3E (PU3MKN C eCTeCTBEHHO-Hay4HbIMW Y4yebHbIMK npeamMeTamn. B Hell onpegenstorcs
OCHOBHbIE LeIN M3yYeHns PU3NKN Ha YpOBHE CpefHero obulero obpasoBaHus, NiaHNpyemble
pe3ynbTaTbl 0CBOEHUS Kypca PU3MKN: IMYHOCTHbIE, MeTarnpeaMeTHble, NpeAMeTHbIe (Ha 6a30BOM
YPOBHe).

MporpaMma no (n3nKe BKIIKOYaeT:

e JIaHVpyeMble pe3y/nbTaTbl OCBOEHUS Kypca (PU3NKM Ha 6a30BOM YPOBHE, B TOM YuCrie

npeAMeTHbIe pe3ynbTaTbl M0 rogam o0by4veHus;

e cofepXKaHue y4yebHoro npeameTa «dusnka» no rogam 0oy4veHums.

Pu3mKa Kak Hayka 0 Hanbonee 06LLMX 3aKOHAX MPMPO/bI, BLICTYMas B KayecTse y4ebHOro
npegmeTa B LUKOJE, BHOCUT CYLLECTBEHHbIN BK/IaL B CUCTEMY 3HAHWUI 06 OKPY>XKalOLLEM MUpE.
LLIKOMbHbIA  KypC (DM3MKM — CMCTEMOOOPA3YIOLWMIA AN eCTECTBEHHO-Hay4YHbIX YYe6HbIX
npegMeToB, NOCKO/bKY (PU3NYECKME 3aKOHbI /IEXAT B OCHOBE NPOLIECCOB U ABMEHUI, N3YYaeMbIX
XUMVeR, bronorueit, PU3nNYecKon reorpagmein 1 acTpoHoMueld. Vicnonb3oBaHWe U akTUBHOE
NpUMeHeHne (N3NYECKNX 3HAHWIA ONPeLeNseT XapakTep U pasBuTue pasHo0bpasHbIX TEXHOIOM NI
B C(epe 3HepreTMKW, TPaHCMOPTa, OCBOEHWA KOCMOCA, MOJyYeHUs HOBbIX MaTepuaioB C
3alaHHbIMW CBOMCTBaMW 1 ApYyrux. N3yyeHme r3nkm BHOCUT OCHOBHOI BK/ag B POPMUPOBaHME
€CTECTBEHHO-HaY4YHON KapTWHbI MMpa 06y4arolumxcs, B (HOPMUPOBaHWE YMEHMWI NMPUMEHSTb
Hay4HbIA MeTOZ NMO3HAHWS MPU BbIMOIHEHUN UMW YHeOHbIX NCCNef0BaHNA.

B ocHOBY Kypca (p13nKmn 18 YPOBHA CpeaHero obLiero o6pa3oBaHns NMONOXEH PAL UAeN,
KOTOpble MOXXHO paccMaTpmBaTh Kak MPUHLMIMbI ero NOCTPOEHMS.

Hoes yenocmnocmu. B COOTBETCTBMU C Hel KypC SBNSETCA IOMMYECKM 3aBEPLUEHHBIM, OH
COAEPXKMUT MaTepuman U3 BCEX Pa3fenioB (PU3MKK, BK/IKOHYAET KakK BOMPOCHI KNAaCCUYeCKOW, Tak v
COBPEMEHHOW (hU3NKN.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEN MaTepuan Kypca (M3nKn 06beMHEH BOKPYT
(hm3nyecknx Teopuid. Bepywum B Kypce ABnseTcs (POPMUpPOBaHME MNpeAcTaBNeHuin o
CTPYKTYPHbIX YPOBHSAX MaTepuu, BELLLECTBE W MOJIe.

Hoes eymanumapuzayuu. EE peannsauma npegnonaraeT UCMNosib3oBaHWe rymMaHUTapHOro
noTeHumana rn3NYeCKon HayKmn, OCMbICNIEHIE CBA3M Pa3BUTMS (DU3MKM C pa3BMTIEM 0OLLIECTBA, a
TaKXe C MMPOBO33PEHUYECKMMM, HPABCTBEHHBLIMU 1 3KONIOrMYECKMMI NpobieMamu.

Hoes npuxknaonoi nanpasnennocmu. Kypc (OvM3nKn npegnonaraet 3HaKOMCTBO C LUMPOKUM
KPYroM TEXHUYECKNX N TEXHOMOMMYECKUX NPUSIOXKEHNI N3YHEHHbIX TEOPUIA N 3aKOHOB.

Hoes skonocuzayuu pPeann3yetcs MOCPEACTBOM BBEAEHUS 3/1EMEHTOB COLepXKaHus,
MOCBALEHHbIX 3KOM0rMYeckum npobsemaM COBPEMEHHOCTW, KOTOpble CBA3aHbl C PasBUTUEM
TEXHUKN 1 TEXHOOMMIA, a TakxKe 06Cy)KaeHNs NpobeM paLyoHasIbHOrO NPUPOA0N0Ib30BaHNSA 1
3K0NOrnyeckom 6e30nacHoOCTU.

CTep)XKHeBbIMW 3/1eMeHTaMIN Kypca (M3MKM Ha YPOBHE CpefHero obuiero obpasoBaHus
ABNAKTCA (hm3mueckme Teopun (GhopMUpOBaHME NPEACTaBNEHWUA O CTPYKTYpPE MNOCTPOEHMUS
(hn3nyeckor Teopuw, PONM (PYyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLMMNOB B COBPEMEHHbIX



NPeACTaBeHNAaX 0 NPUPOoAe, rpaHnLax NPUMEHUMOCTU TeOpWi, A4/ ONUcaHUs ecTeCTBEHHO-
HaYUYHbIX SB/IEHWI 1 MPOLIECCOB).

CUCTEMHO-[ieATeNIbHOCTHBIV MOAX0[, B KypCe (PU3NKN peann3yeTca npexzae BCero 3a CYéT
OpraHm3aummn sKCnepuMeHTa/IbHON AeATeNbHOCTM 0byyatomxcs. 15 6a30BOro ypoBHS Kypca
(hM3NKN — 3TO UCMO/Mb30BaHNE CUCTEMbI (DPOHTA/IbHBIX KPATKOBPEMEHHbIX 3KCMEPUMEHTOB W
NnabopaTopHbIX paboT, KOTopble B MporpaMmMe Mo ¢usnke 06beAanHEeHbl B OO6LLMIA CMNCOK
YUYEHUYECKMX MPaKTUYecKux paboT. BblgeneHne B ykazaHHOM nepeyHe nabopaTopHbIX paboT,
MPOBOAUMBIX [A/11 KOHTPONS U OLEHKW, OCYLLECTB/ISETCA Yy4yacTHMKamy 06pa3oBaTe/ibHOro
rnpoLiecca Ucxoas U3 0C06eHHOCTEN NNaHMPOBaHWUSA U OCHALLeHWs kabuHeTa u3nku. Mpn aTom
obecrieymBaeTcs OBMafeHVe 06yYaloLLMMUCA YMEHUSAMU MPOBOAUTL KOCBEHHbIE WM3MEpeHUs,
nccnefoBaHnst 3aBUCUMOCTEA (PU3NYECKMX BEIMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKE
MPes/I0KEHHbIX TUMOTES.

BonbLioe BHUMaHVE YAeNSeTCca pelleHnto PacHETHbIX M KayeCTBEHHbIX 3adad. Mpu 3Tom
[J19 PacyETHbIX 3afa4 NPUOPUTETOM SAB/AKOTCA 33a4u C ABHO 3afaHHOW (PU3MYECKOW MOLESbIO,
MO3BONAIOLLME NMPUMEHATL N3YYeHHbIE 3aKOHbI 1 3aKOHOMEPHOCTM Kak 13 OA4HOr0 pasjena Kypca,
TaK W VHTErpupys 3HaHMs M3 pasHblX pa3fenoB. [/ KayeCTBEHHbIX 3a4ady MpUOPUTETOM
ABNAOTCA 3afaHusi Ha OObACHEHWE NPOTEeKaHWs (U3NYECKUX SBNEHWA W MPOLECCOB B
OKPY>KaloLLer >KM3HKM, Tpebytollme Bblbopa (PU3NYECKOW MOAeNM ANns CUTyauumn NpakTUKo-
OPWEHTNPOBAHHOIO XapakTepa.

B cootBetcTBUM C TpeboBaHMsMM DPIOC COO K MmaTepuasibHO-TEXHUYECKOMY
obecrieyeHnto y4e6HOro npotiecca 6a30Bblil YPoBEHb Kypca IM3NKN Ha YPOBHE CpefHero o6Lwero
06pa3oBaHns [O/MKEH M3y4aTbCsA B YCMIOBUAX MPESMETHOro KabmHeta (U3NKN UK B YCITOBUSX
WHTErpupoBaHHOro KabuHeTa NpeLMETOB eCTeCTBEHHO-Hay4YHOro umkna. B kabuHeTe (u3nkm
[O/MKHO 6blTb HeobXxoAMmoe flabopaTopHoe 000pyAOBaHWe A1 BbIMOJIHEHUS YKa3aHHbIX B
nporpaMMe no usnke y4eHMYeCKnX npakTUYecKmx paboT 1N 4eMOHCTPaLoHHOe 060pyL0oBaHme.

[leMOHCTpaunMoHHoe 060pyaoBaHNe (OPMUPYETCA B COOTBETCTBUM C  MPUHLMNOM
MUHUMa/IbHOW [OCTaTOMHOCTM M 06GecrneymBaeT MOCTAHOBKY MEPEYMC/IEHHbIX B MporpaMmMe no
(hM3NKe KIHOYEBbIX [EMOHCTpauuii AN WCCNefoBaHUA K3Y4vaeMblX SBMEHWA WU NPOLLECCOB,
AMMMPUNYECKMX N (DYHAAMEHTA/IbHBIX 3aKOHOB, MX TEXHUYECKMX NPUMEHEHNIA.

NabopartopHoe 060pyfoBaHWe A1 YHEHUYECKMX MPaKTUYeCKUX paboT gopmupyeTcs B
BULE TeMaTUYeCKMX KOMIJIEKTOB M 06ecrneynmBaeTCcsa B pacyéTe OAHOr0 KOMIJIEKTA Ha [ABYX
obyvarowmxca. TemaTvyeckme KOMMIEKTbI 1a60PaTOPHOrO 060pYAOBaHUSA AO/KHBbI  ObITh
MOCTPOEHbl Ha KOMMMIEKCHOM MCMO/Mb30BaHUMN aHA/IOrOBbIX U LMGPOBLIX MPMOOPOB, a TakKxe
KOMMbIOTEPHbIX M3MEPUTENBHBIX CUCTEM B BUJE LMPPOBLIX TabopaTopuil.

OCHOBHbIMM LIENAMMN N3YYeHNs (IM3NKKU B 06LLLEEM 06pa30BaHNM ABMIAOTCA:

e (hopMMpOBaHME WHTEpeca W CTPEMJIEHWUA OOY4YaroWMXCA K Hay4YHOMY W3YYEHUIO

NPUPOAbI, PasBUTUE NX UHTENNEKTYa/IbHbIX Y TBOPYECKMX CNIOCOOHOCTEN;
e pa3BUTUE MNPELCTaB/ieHWn O Hay4yHOM MeTofe MOo3HaHWs W (hopMMpoBaHue
NCCefoBaTe/IbCKOT0 OTHOLLUEHUS K OKPY)XatoLWMM SBIEHUAM;

e (hopMMpOBaHME HAYYHOIT0 MUPOBO33PEHUS KaK pe3ysnbTara U3yYeHUs OCHOB CTPOEHWS

martepum 1 PyHAaMeHTa/IbHbIX 3aKOHOB (DU3NKMW;

e (hopmMMpOBaHME YMEHMNIN 0OBACHATL ABMIEHUS C UCMO/b30BaHMEM (DU3NYECKUX 3HAHWIA 1

Hay4HbIX [10Ka3aTe/bCTB;
e (hopMMpOBaHME NPEACTaBAEHNIA O PONU (IU3UKN ANA PasBUTUS APYrMX eCTECTBEHHbIX
HayK, TEXHUKM U TEXHONOT WA,

JocTmxXeHne 3TUX Uenen obecneumBaeTCAa peLleHVeM Crefyrowmx 3ajad B npouecce
N3ydeHns Kypca (PU3NKKN Ha YPOBHE CpeHEro 06Lero o6pasoBaHms:

e NpUOBPETEHNE CUCTEMBI 3HAHWUI 06 06LMX (DM3NYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,

TEopusX, BKNOYAsA MEXaHUKY, MONIEKYNAPHYHO (U3UKY, 3N1EKTPOAMHAMUKY, KBAHTOBYHO
(PU3NKY 1 3NIEMEHTbI aCTPOPU3NKK;



e (hOpMMpPOBaHME YMEHWI MNPUMEHSATb TEOPETUYECKME 3HAHWUA A1t 0ObACHEHUS
(hU3NYECKUX SABNEHUA B MPUPOLe W A9 MPUHATMA NPaKTUYECKUX peLleHnii B
MOBCEAHEBHOW XW3HW;

e OCBOEHMe CNoco60B peLleHMs pasMYHbIX 33fa4y C SBHO 3afaHHOM (hU3NYECKON
MOZenNbto, 3a4a4, NoApasymMeBatoLLX CaMOCTOATENIbHOE CO3faHne PU3NYECKO Mogenu,
afleKBaTHOW YCNOBUAM 3aJauu;

e OHMUMaHMe (U3NYECKNX OCHOB W MPUHLMMNOB AENCTBUA TEXHWUYECKUX YCTPOWCTB W
TEXHOMOMMYECKMX NPOLLECCOB, UX BIMSHWNA HA OKPYXXatoLLYHo Cpesy;

e OBMajeHne MeTodamy CaMOCTOSATE/IbHOro NJaHNUPOBaHWA U NPOBeAEHUS (HU3NYECKNX
9KCMEPVUMEHTOB,  aHa/iM3a W WHTeprpeTaumMm  MHGopMauuu,  onpegeneHuns
[OCTOBEPHOCTY NMOYYEHHOr0 pPe3y/bTara,;

e CO3JaHune YCNOoBWUA ANs PasBUTUS YMEHWIA NMPOEKTHO-UCCeA0BaTEIbCKOW, TBOPYECKOM
[eAaTeIbHOCTH.

Ha n3yyeHne pu3nkmn (6a30BbI YPOBEHb) Ha YPOBHE cpefHero obuiero o6pasoBaHNs B
MBOY «COLU-AC Nel c.n. KaHTbIweBo» otBoAMTCA 136 Yacos: B 10 knacce — 68 yacos (2 Yaca B
Hepento), B 11 knacce — 68 yacoB (2 Yaca B HeAeNto).

Mpeanaraemblii B nporpamme no nsmke nepeyeHb 1abopaTopHbIX U NPaKTUYeCKMX paboT
ABNAETCA PEKOMEH[OBaHHbIM, y4uTenb [enaeT BblbOp MpoBefeHUs nabopaTopHbIX paboT U
OMbITOB C YY4ETOM MHAMBUAYIbHBIX OCOGEHHOCTEN 06YYatOLLMXCS.



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
dusnka — Hayka 0 npupoge. HayuHble MeTofbl MO3HAHWS OKPYXKaloLlero Mupa. Ponb
3KCNepMMeHTa U TeopumM B NMPOoLLecce NO3HaHWSA MNPUPOAbI. DKCNEPUMEHT B (r3MKe.
MogennpoBaHune (n3NYECKNX SBNEHWIA 1 NPOLLECCOB. HayuHble runotesbl. dusndeckne
3aKOHbI 1 Teopun. "paHULLbl TPUMEHUMOCTY (I3NYECKNX 3aKOHOB. [MPUHLMA COOTBETCTBMS.
Ponb 1 MecTo (M3MKU B (DOPMMPOBAHUM COBPEMEHHOIN HAy4HOW KapTWHbI MUpPa, B
MPaKTUYECKOW LeATeNbHOCTU OAEN.
Jlemoncmpayuu
AHanoroBble 1 LM(poBbIe N3MEPUTENbHbIE NPUOOPLI, KOMMLIOTEPHbIE AATUMKM.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe pauxeHue. OTHOCUTENBHOCTb MEXaHWYeCcKoro AsuxeHus. Cuctema
oTcuyéTa. TpaeKkTopus.

MepemellieHMe, CKOPOCTb (CpefHsss CKOPOCTb, MrHOBEHHas CKOPOCTb) W YCKOpeHue
MaTepuaibHON TOYKM, UX MPOEKLMU HA OCU CUCTEMbI KOOpAMHAT. CloXKeHWe nepeMeLLeHnid n
C/TIOXKEHWE CKOPOCTEMN.

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

CB060AHOe nafieHne. Y cKopeHne cBOOOAHOr0 NasfeHus.

KpuBonuHeiiHoe [ABWKeHWE. [BMXKEHME MaTepuasibHOM TOYKM MO  OKPYXXHOCTM C
MOCTOAHHOM MO MOAY/HO CKOPOCTbHO. YTN0Basi CKOPOCTb, SIMHEHas CKOPOCTb. [Nepuof 1 yactoTa
obpatleHus. LieHTpocTpeMnTenbHOE YCKOPEHNE.

TexHMYecKume YCTPOMCTBa U NPaKTUYEeCKOe NPUMEHEHNWE: CNNLOMETP, ABUXXEHWE CHaps0B,
LienHble 1 peMEHHbIe nepeaayn.

Llemoncmpayuu

Mogenb cucTembl OTCUETa, UNNHOCTPALNA KMHEMATUYECKMX XapaKTePUCTUK ABUXKEHUSA.

Mpeobpa3zoBaHue ABUKEHWIA C MCMOIb30BaHMEM NPOCTbIX MEXaHW3MOB.

MafgeHne Ten B BO3AYXe U B pa3perkeHHOM MPOoCTPaHCTBe.

HabntofeHve ABMXeHUA Tenia, GPOLIEHHOr0 MoZ Yr/ioM K TOPU30HTY U TOPU3OHTa/bHO.

13mepeHve YCKOpeHUst CBOOOAHOI0 NafeHus.

HanpasneHne CKOPOCTN NpU ABUXKEHUM MO OKPYXXHOCTMU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3yyeHre HepaBHOMEPHOIO ABMXXEHUSA C LieNbo onpeaeneHns MrHOBEHHOW CKOPOCTMU.

VccnefoBaHme COOTHOLLEHUA MEXAY NYTAMU, MPOALEHHBIMM TENOM 3a NOCNeA0BaTENbHbIE
paBHble MPOMEXYTKM BPEMEHMU MpPWU PaBHOYCKOPEHHOM [BVMXXEHUWM C Haya/lbHON CKOPOCTHIO,
PaBHOW HYIO.

3yueHre ABMKEHNA LIapyiKa B BA3KOM XXUAKOCTY.

3yyeHune ABMKeHWS Tena, 6pOLLEHHOr0 rOPU30HTa/IbHO.

Tema 2. /lunamuxa

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

Macca Tena. Cwna. [MMpuHuMn cyneprno3vumn cun. BTopoli 3akoH HbtoTOHa Ans
MaTepuabHON TOUKN. TPeTuin 3aKoH HbHOTOHa A4N1s MaTepuasibHbIX TOYeK.

3aKOH BCeMUpPHOro TAroteHns. Cuna TaxecTu. Nepsas KOCMUYECKass CKOPOCTb.

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



TpeHue. Bugbl TpeHUs (MOKOSA, CKOMbXeHNA, kKaueHuns). Cuna TpeHns. Cyxoe TpeHue. Cuna
TPEHUA CKOMIbXEHUA U cunia TpeHus nokos. KoamumeHT TpeHns. Cruna ConpoTUBEHUS Npu
LBVXXEHNN Tena B XXUAKOCTU UM rase.

MocTynaTe/nibHOe 1 BpalaTe/ibHOe ABMXXeHWe abCONOTHO TBEPAOIO Tena.

MOMEHT CU/Ibl OTHOCUTENIBHO OCK BpaLLleHKs. [11e40 cubl. Y CnoBus paBHOBECUS TBEPLOr0O
Tena.

TexHMYecKne YCTPOWCTBA W MNPaKTUYeCKoe MNPUMEHEHME: MOALUMMHUKK, ABVDKEHMe
NCKYCCTBEHHbIX CMYTHWKOB.

Jlemoncmpayuu

FBNneHve nHepLUun.

CpaBHeHVe Macc B3aMMOAeNCTBYHOLLMX Ten.

BTopoli 3akoH HbloTOHa.

3mepeHune cun.

CnoxxeHue cun.

3aBMCMMOCTb CUMbI YNPYTroCcTy OT AedopmaLmn.

HeBecomocTb. Bec Tena npu yCKOPeHHOM NOAbEME U NaAEHUN.

CpaBHeHMe cui TPEHUSA NOKOA, Ka4eHNS N CKONbXEHWA.

Ycnosusa paBHoBeCKUs TBEPLOro Tena. Buabl paBHoBeCUs.

Yuenuueckui osxcnepumenm, nabopamopmvie pabomol

3yueHve ABMKEHNA 6pyCKa Mo HAKOHHOW NI0CKOCTY.

ViccnepoBaHne 3aBUCUMOCTU CUM YNPYTrOCTW, BO3HUKAKOLWMUX B MPYXUHE U Pe3vHOBOM
obpasLie, OT nx gethopmMaLuu.

ccnepoBaHue ycnoBuin paBHOBECUS TBEPLONO TeNa, MMEIOLLEro OCb BpaLleHus.

Tema 3. 3axonunt COXPAHERUA 6 MEXAHUKE

IMNynbC MaTepuanbHOM TOUKK (Tena), CUCTEMbI MaTepUaibHbIX ToYeK. IMMYnbC CUbl 1
N3MeHeHMe nMNynbca Tesa. 3aKoH CoOXpaHeHUs MMNynbca. PeakTMBHOE [ABUXEHNE.

PaboTa cusibl. MOLWHOCTb CUSTbI.

KnHeTnyeckas 3Heprmsi matepuasbHOM TOYKM. Teopema 006 W3MEHEHUU KUHETUYECKOW
3Heprum.

MoTeHUManbHaa aHeprus. MNoTeHLmabHas 3Heprua yrnpyro 4e)opMmMpoBaHHON NPYXUHBbI.
[MoTeHLMabHas aHeprus Tena B6/1M3m NoBepxXHOCTN 3emiu.

MoTeHUMabHbIE M HenoTeHUMasbHble cubl. CBA3b PaboTbl HEMOTEHLMAIbHLIX CUM C
M3MEHEHVEM MEXaHNYECKON 3HEPrMmn CUCTEMbI Te/. 3aKOH COXPaHEHNS MeXaHUYECKOW SHEPTUN.

Ynpyrvie n Heynpyrue CTONKHOBEHUS.

TexHU4YecKre YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHWE: BOLOMET, KONEP, MPY>KUHHbINA
MUCTONET, ABVKEHWE paKeT.

Jlemoncmpayuu

3aKOH CoxpaHeHus UMMy bCa.

PeaKTBHOe [IBUXKEHNE.

Mepexos NOTeHUNaNbHOM 3HEPTUM B KWHETUYECKYIO 1 06paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3yyeHre abCOMOTHO Heynpyroro ygapa C MOMOLIbIO [BYX OAMHAKOBbIX HUTAHbIX
MasATHNKOB.

WNccnegoBaHne cBA3n paboTbl CU/bI C U3MEHEHVWEM MeXaHWYeCKOW 3Hepruu Tena Ha
NMpUMepPe PacTsSXKEHUSA Pe3MHOBOIO XryTa.

Paspnen 3. MoaekyasipHast pu3uka 1 TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopuu
OCHOBHbI€e NOM0XKEHNS MONEKYNAPHO-KUHETUYECKON TEOPUN M X OMbITHOE 060CHOBaHMUE.
BpoyHoBckoe aBvkeHue. Anddy3uns. XapakTep ABUXEHNUSA Y B3aMOAENCTBUA YaCTUL, BELLLECTBA.



Mogenu CTpoeHMs ras3o., XXUAKOCTEN 1 TBEPAbIX Te/ 1 06bACHEHWE CBOMCTB BeLLeCcTBa Ha OCHOBE
3TMX Mogenei. Macca 1 pasmepbl Mosnekyn. KonnmuecTso BelecTsa. MocTosiHHas ABOragpo.

TennoBoe paBHoBecue. TemnepaTypa 1 eé nsamepeHue. LLikana temnepatyp Lienbcus.

Mogenb naeanbHoro rasa. OCHOBHOe ypaBHEHWE MOJEKYNSPHO-KUHETUYECKON Teopun
naeanbHoOro rasa. AOGCOMOTHasA TemnepaTypa Kak Mepa CpefHell KUHETUYECKOWN 3Heprum
TENnI0BOro ABMXeHns yacTul, rasa. LLikana temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. Y paBHeHWE
MeHgeneesa—KnanelipoHa. 3akoH [JanbToHa. M3onpouecchl B MaeasbHOM rase C MOCTOAHHbIM
KONMYeCTBOM BeLlecTBa. [ pauyeckoe npefcTaBneHMe M30MPOLECCOB: M30TEPMa, M30X0pa,
n3obapa.

TexHU4YecKre yCTPOoNCTBa U NPaKTUYECKOe NPUMEHEHWE: TEPMOMETP, 6apoMeTp.

Llemoncmpayuu

OnbITbl, [OKa3blBalOLlMe [AUCKPETHOE CTPOeHWe BellecTsa, QoTorpaum  Monekysn
OpraHMyecKnx CoeaHEHWA.

OnbITbl N0 AUDDY3UN XKNAKOCTEN M ra3os.

Mogenb 6pOyHOBCKOIO ABMXEHUS.

Mogenb onbiTa LLUTepHa.

OnbITbl, JOKa3bIBaKOLLME CYLLLECTBOBAHNE MEXMOEKYIIPHOIO B3aUMOAENCTBIS.

Mogenb, nNCTpUpYoLWas NPUPoAY AaBNeHWs ra3a Ha CTeHKWN cocyja.

OnbITbl, UNTOCTPUPYIOLLME YPaBHEHME COCTOAHUA UAea/IbHOTO rasa, N30MpoLecchbl.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

OnpefeneHve MacCbl BO34yXa B KIAaCCHOW KOMHaTe Ha OCHOBe W3MepeHWid 06béma
KOMHaTbl, laBfieHNa 1 TemnepaTtypbl BO3AyXa B HEMA.

ccnefoBaHe 3aBUCHMOCTI MEXAY MapaMeTpamuy COCTOSIHWUSA pa3peXxeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanMHaMmyeckas cuctema. BHYTpeHHSS 3Heprusi TepMOAMHAMUYECKON CUCTEMbI U
Cnoco6bl eé n3meHeHns. Konnyectso TennoTbl U paboTa. BHYTPeHHAS 3Heprus 0L4HOATOMHOrO
nheanbHOro rasa. Buapsl Tennonepegayn: Tenn0NpPoOBOAHOCTb, KOHBEKLUA, N3NTydeHWe. Y aeNbHas
TennoémKoCTb BellecTBa. KonmyecTBo TeN0Thl Npu Tensionepeaaye.

MoHATMe 06 agmabaTHOM npouecce. epBbldi 3aKOH TepMoAMHaMWUKW. [pvMeHeHue
MepBoro 3akoHa TepMOAMHAMUKM K n3onpoueccam. I'paduyeckas nHTepnpetaumus paboTobl rasa.

BTopoli 3akoH TepMoAMHaMUKKN. HeobpaTMmMoCTb NPOLLECCOB B NPUPOJE.

Tennosble MalWWHbI. MPUHUMMBI AeACTBUSA TENIOBLIX MalvH. Mpeobpa3oBaHWs 3HEPT B
TennoBbIX MalnHax. KoaguumeHT none3Horo AencTems Tenn1oBo MalvHbl. Linkn KapHo 1 ero
KO3 (ULMEHT NOME3HOI0 AeNCTBUA. DKOMOTMYECKNe NPO6IeMbI TENTIOIHEPTETUKN.

TexHMYecKne YCTPOMCTBA M MNPaKTUYeCKoe MPUMEHEHME: [ABUraTe/lb BHYTPEHHErO
CropaHus, 6bITOBOV X0MOANTbHUK, KOHAULMOHED.

Jlemoncmpayuu

I3MeHeHMe BHYTPeHHei 3Heprun Tena Npv COBepLUeHUM paboTbl: BblIET MPOOKM M3
OYTbINKM NOA AENCTBMEM CXKATOro BO3AyXa, HarpeBaHue adupa B NaTyHHO TPYOKe NyTEM TpeHus
(BnaeoAeMOHCTpaLuS).

I3MeHeHMe BHYTPEHHel aHepruy (Temnepatypbl) Tena npy Tennonepegaqe.

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

Mogenu napoBoi TypbuHbI, ABUraTeNs BHYTPEHHErO CropaHns, peakTUBHOMO ABUraTens.

Yyenuueckuii sxcnepumenm, nabopamopvie pabomuol

3mepeHne yaenbHON TennoéMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

Mapoobpa3oBaHue U KOHAeHcauus. MicnapeHue n kuneHne. AGCONIOTHaA U OTHOCUTE/IbHAsA
B/IKHOCTb BO34yXa. HacbllWeHHbIA nap. YaenbHas Tensnota napoobpasoBaHus. 3aBUCUMOCTb
TemnepaTypbl KUNEeHWs OT [aBleHus.



TBépaoe Teno. Kpuctanninyeckme n aMopgHble Tena. AHUM30TPONMS CBOWCTB KPUCTas/OB.
XXunpgkune kpuctannbl. CoBpeMeHHble Matepuasnbl. [MnasneHne n Kpuctannmsauus. YpenbHas
TensoTta nnasneHus. Cybnmmaums.

YpaBHeHwe Ten0Boro 6anaHca.
TexHMYecKne YCTPOWCTBA M MPaKTUYECKOE MPUMEHEHME: TUTPOMETP U MCUMXPOMETP,

Ka/IOPUMETP, TEXHOMOIMKN NOSTy4YEHNA COBPEMEHHbLIX MaTepUasioB, B TOM YMC/iE HAHOMaTEPUa/I10B,
N HAHOTEXHO/OINI.

Jlemoncmpayuu

CBOICTBa HaCbILWEHHbIX MapoB.

KuneHwe npn NOHMXXeHHOM [aB/IEHUN.

Cnocobbl M3MepeHUs BNaXXHOCTW.

HabntogeHve HarpeBaHus 1 MNaBeHNA KPUCTa/INIMHYECKOr 0 BeLLECTBa.
JeMoHCTpaLnsa KpucTan/ios.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

3MepeHme 0THOCUTENbHOM BNaXKHOCTW BO3AYXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

AnekTpusauma Ten. INeKTPUYECKMn 3apsd. [Ba BuAa 3NeKTPUYECKUX  3apsfoB.
[MpOBOAHVKM, ANINEKTPUKN U NONYNPOBOAHNKN. 3aKOH COXPaHeHUs 3/1eKTPUYECKOro 3apsaja.

B3aumogelictBne 3apsgoB.  3akoH  KynoHa.  TOYeYHbIA  3NeKTPUYecKuid  3apsf.
AnekTpuyeckoe rnose. HanpskEHHOCTb 3neKTpuyeckoro nonsd. [puHUMN  cynepnosuuun
ANEKTPUYECKUX NONER. JIMHNM HanPSHXKEHHOCTW 3N1EKTPUYECKOr0 NONS.

PaboTa cu 3N1eKTpoCcTaTUYecKoro nosis. MoteHyman. PasHoCTb NOTeHUManoB. NMpoBOgHUKN
N LM3NEKTPUKM B 3N1EKTPOCTATMYECKOM Mose. [nanekTpuyeckas NpoHMLaemMoCTb.

ONeKTpoémKocTb. KoHAeHcatop. 3MeKTPOEMKOCTbL M/IOCKOro KOHAeHcaTopa. JHeprus
3apsXXeHHOro KoHaeHcartopa.

TexHMYeckne YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHMWe: 3/1eKTPOCKONM, 3/1eKTPOMETP,
3NeKTpOCTaTMYECKas 3almTa, 3a3eM/IEHMe 3MeKTPONpPUOGOPOB, KOHAEHCATOP, KOMMPOBa/IbHbIIA
annapar, CTPYMHbIA NPUHTEp.

Jlemoncmpayuu

YCTPOWCTBO 1 NPUHLMN LEACTBUA 3N1IEKTPOMETPA.

B3avMogeicTB1e HasNeKTPU30BaHHbIX Tel.

DNeKTPUYECKOoe Nnose 3apsaXeHHbIX Ten.

[MpOBOAHUKM B 3/1EKTPOCTATMYECKOM MOJe.

AneKTpocTaTnyeckasn sawmTa.

[N3aneKTpuKmM B 3M1EKTPOCTATUYECKOM MOSIe.

3aBMCMMOCTb 3/1EKTPOEMKOCTM MIOCKOr0 KOHAEHcaTopa OT NoLaan niacTuH, pacCToAHNS
MEXAY HUMMW 1 AN3NEKTPUYECKOM NPOHULLAEMOCTMW.

SHeprua 3apsHKeHHOr0 KoHAeHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

13mepeHre 3n1eKTPOEMKOCTN KOHAeHcaTopa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paziuunplx cpeoax

DNEKTPUYECKNIA TOK. Y CNOBUA CYLLECTBOBAHUA 3NEKTPUYECKOro TOKa. ICTOYHUKM TOKa.
Cuna Toka. [NoCTOSiHHbIN TOK.

Hanps>keHne. 3akoH OMa A1 yyacTka Lienwu.

DNeKTpuYecKoe COMpPOTUB/IEHME. YpenoHoe COMpPOTUB/IEHNE BelLlecTsa.
[MocnesoBaTensbHOe, NapansienbHoe, CMeLaHHOe CoeiMHEHNe MPOBOLHUKOB.

PaboTa a51eKTpryeckoro Toka. 3akoH Ixoynsa—/leHuya. MOWHOCTb 3/1eKTPUYECKOro TOKa.

DNeKTpoABMXKYLLAA cuia N BHYTPEeHHee COnpoTMBIEHE NCTOYHMKA ToKa. 3akoH Oma ans
MOSIHOW (3aMKHYTOW) 3M1EeKTPUYECKOl Lenn. KopoTkoe 3aMblKaHue.



ONeKTPOHHas MPOBOAUMOCTb TBEPALIX META/II0B. 3aBUCUMOCTb COMPOTUB/IEHNS METa/1/I0B
oT Temnepartypbl. CBepXnpoBOANMOCTb.

DNEeKTPUYECKMNiA TOK B BaKyyMe. CBONCTBA 3M1EKTPOHHbIX MY4YKOB.

MonynpoBogHukn. COOGCTBEHHas W MpUMecHasd MNPOBOAMMOCTb MO/YNPOBOLHNKOB.
CaolicTBa p—n-nepexoga. MonynpoBogHNKOBbLIE MPUGOPBI.

JNeKTPUYECKNA TOK B pacTBOpax MW pacriaBax 3MeKTPONUTOB. OEeKTPONUTUYECKas
Aanccoumaums. SNeKTponms.

DNeKTPUYECKMNIA TOK B ra3ax. CamoCTOATE/bHbIN 1 HECAMOCTOATENbHbIN paspsg. MonHus.
[Mna3ma.

TexHMYecKre YCTPOMCTBA U MPaKTNYECKOe NPUMEHEHNE: amMnepMeTp, BOIbTMETP, peocTar,
MCTOYHMKM TOKa, 3NeKTpoHarpeBaTe/lbHble MNPUO0pbI, 3MEKTPOOCBETUTENbHbIE  MPUOOPDI,
TEPMOMETP  COMPOTMBMIEHWS,  BaKyyMHbIAi  AMO4,  TepMUCTOpbl M (DOTOPE3NCTOPSI,
NosynpoBOAHMKOBLIN ANOf, raibBaHMKa.

Jlemoncmpayuu

3mepeHme cunbl TOKa U HanpsKeHus.

3aBMCUMOCTb  COMPOTUBNEHUSA UWIVHAPUYECKMX MPOBOAHWKOB OT [AJIMHbI, N/OWaamn
MonepeYyHoro Ce4YeHns 1 Matepuana.

CMeLLaHHOE CoejUHEHNe NPOBOAHMKOB.

MpsMoe M3MepeHNe 3NEKTPOABMXKYLLEA cuibl. KOpPOTKOe 3aMblkaHue raibBaHWYecKoro
3/leMeHTa 1 OLeHKa BHYTPEHHEro COMPOTUBIEHMS.

3aB/MCMMOCTb CONPOTUB/IEHUA META/II0B OT TEMMNepPaTypbl.

MpOBOANMOCTb 3N1EKTPOIUTOB.

ckpoBOWi pa3pss 1 NPOBOAUMOCTL BO3AyXa.

O[LHOCTOPOHHSAS MPOBOAUMOCTb AMOjA.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

3yyeHre cMeLlaHHOro CoeivHEHNS Pe3nCTOPOB.

3MepeHme 3NneKTPOABMXKYLLEN CU/bI UICTOUHMKA TOKA U er0 BHYTPEHHErO CONPOTMB/IEHUS.

HabntofeHve anekTponusa.

Me)l(l'lpeJIMeTHble CBA3N

N3yueHne Kypca pu3nky 6a30BOro ypoBHs B 10 Kracce OCYLLECTB/AETCA C YYETOM
COAepPXKaTe/bHbIX MEXMPEAMETHbIX CBA3eiA C Kypcamu MaTemaTukun, Ouonorun, Xumuw,
reorpaum n TeEXHONOTUN.

Mesicnpeomemuvie nousimusi, CBA3aHHbIE C W3YYEHMEM METOLOB Hay4HOro MO3HAHWS:
SIBNIEHNe, Hay4yHbl (akT, runoTesa, (M3MYECKas BefIMYMHA, 3aKOH, Teopus, HabnfeHue,
9KCMEPVMEHT, MOLENMPOBaHNe, MOAESb, N3MEPEHME.

Mamemamuxa: peLLEHNE CUCTEMbI YPaBHEHWI, NMHENHaa yHKUMA, Nnapabona, runepbona,
MX rpatkn 1 CBOMCTBA, TPUTOHOMETPUYECKME (DYHKLMWN: CUHYC, KOCUHYC, TAHTEHC, KOTAHTEeHC,
OCHOBHOE TPUrOHOMETPUYECKOe TOXAECTBO, BEKTOPbl M WX MPOEKUMM Ha OCUM KOOPAMHAT,
C/TOXKEeHVEe BEKTOPOB.

Buonoaus: MeXaHW4eCKoe ABWKEHWE B XXUBOW npupoge, Anddysns, oCMoc, TeNI000MeH
YXMBbIX OpraHn3moB (BuUAbl Tensonepefayun, TeMI0BOe PaBHOBECUE), INEKTPUYECKMNE ABNEHNSA B
YKNBOW Npupoge.

Xumusi: QUCKPETHOE CTPOEHVE BELLECTBa, CTPOEHWE aTOMOB M MOJEKY/1, MOJIb BELLECTBA,
MOJIIPHas Macca, TenjoBble CBOWCTBa TBEPAbIX TeN, >KWAKOCTEN W rasos, 3NeKTpUYeckue
CBOWCTBa MeTa/I/I0B, 3M1IEKTPOINTUYECKAS AMcCcoLmaLns, ranbBaHnKa.

Teoepagpus: BNOOKHOCTb BO3AyXa, BETPbI, 6apOMETP, TEPMOMETP.

Texnonoeus: NpeobpazoBaHmne ABUXEHWUI C UCMO/b30BaHUEM MEXaHU3MOB, YYET TPeHUS B
TEXHUKe, NOALIMMHUKKL, WCMO/b30BaHME 3aKOHa COXpaHeHus MMMNy/bca B TEXHUKe (pakeTa,
BOAOMET W Apyrve), [ABurateNlb BHYTPEHHEro CropaHusi, napoBas TypouHa, ObITOBOM
XONOANNbHUK, KOHAMLMOHEP, TEXHONOTUW NOMYYEHUS COBPEMEHHbLIX MaTePUanoB, B TOM YuC/e
HaHOMaTepuasioB, W  HAHOTEXHONIOTWMW,  3MIEKTPOCTaTMYecKas  3awuTta,  3a3emsieHue



3NIeKTPONpPUOOPOB,  KCEPOKC, CTPYWHbIA  MPUHTEP, 3NeKTpOHarpeBaTesibHble  Npubopsbl,
3N1eKTPOOCBETUTE/bHbIE NPUBOPDI, Fa/lbBaHNKa.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKYUA

MOCTOAAHHbIE MarHuTbl. B3anMogeicTBMEe MOCTOSHHbLIX MarHMToB. MarHutHoe nore.
BekTop MarHUTHON MHAYKUUW. TIPUHLUMN Cyneprno3numMm MarHUTHbIX Nonei. JIMHAN MarHUTHOR
VHAYKUMK. KapTuHa TIMHWIA MarHUTHOW UHAYKLMMW NONS NOCTOSHHLIX MarH1TOB.

MarHuTHoe none MPoOBOAHMKA C TOKOM. KapTwHa NMHWUIA MHAYKUMW MarHWTHOro nons
[AJ/IVHHOTO NPAMOro MpoBOAHMKA M 3aMKHYTOr0 KO/bLEBOro MPOBOAHMKA, KaTYLUKM C TOKOM.
OnbIT ApcTesa. B3ammopencTere NPOBOLHNKOB C TOKOM.

Cwnna Amnepa, eé Mo4Yy/Nb N HanpaB/eHMe.

Cuna JlopeHua, eé Mofynb W HanpasneHue. [BMXKeHME 3apsHKEHHON 4acTuubl B
0fHOPOLHOM MarHUTHOM none. Pabota cusbl JIopeHua.

FBNeHNe 3NEKTPOMAarHUTHOM WHAYKUMKW. T1OTOK BEKTOpa MarHUTHOW WHAYKUMK.
AneKTpoABMKYLLAA cuia MHAYKUMW. 3aKOH 3N1eKTPOMarHUTHON MHAYKUUK Papajes.

BuxpeBoe 3neKTpUYecKoe Mose. DNeKTPOABMXKYLLAA cula WHAYKLMM B MPOBOLHUKE,
ABWXKYLLEMCA NoCTynaresibHoO B O4HOPOLAHOM MarHUTHOM MoJie.

Mpasuno JleHua.

VIHAYKTUBHOCTL. AB/IEHME CAMOVHAYKLMIN. DNIEKTPOABMXKYLLAA CU1a CAMOUHAYKLNN.

JHeprusa MarHUTHOrO NonA KaTyLKM C TOKOM.

ONeKTpoOMarHUTHoE none.

TexHMYecKMe YCTPOMCTBA W MPaKTUYeCKoe MPUMEHEHME: MOCTOSHHbIE MarHuTbl,
3MIEKTPOMArHUTbI, 3N1eKTPOABUraTe b, YCKOPUTENIN 3/1IeMEHTApPHbIX YacTuL, NHAYKUMOHHAA NeYb.

Jlemoncmpayuu

OnbIT 3pcTesa.

OTK/NOHEHME 3/IEKTPOHHOr0 NMyyKa MarHUTHbLIM MOJEM.

JINHUM NHAYKUMWM MarHUTHOTO Mons.

B3avmogelicTBmne AByX NPOBOAHUKOB C TOKOM.

Cwnna Amnepa.

[elicTBre cunbl JIopeHua Ha MOHbI 3NEKTPONNTA.

FBNeHNe 31EKTPOMArHUTHOW UHAYKLMN.

Mpasuno JleHua.

3aBMCUMOCTb 3/IEKTPOABUXKYLLEN CUTbl MHAYKLUM OT CKOPOCTU U3MEHEHUSI MarHUTHOIO
MoTOKa.

FABNeHve CaMONHAYKLNN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3y4yeHne MarHUTHOrO NONA KaTyLLKU C TOKOM.

WccnegoBaHue AeiicTBMA NOCTOSSAHHOIO MarH1Ta Ha pamMKy C TOKOM.

WccnefoBaHne ABNEHUS 3M1EKTPOMArHATHON MHAYKUNN.

Pa3nen 5. Kosiebanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus

KonebatenbHasas cuctema. CBOOOAHbIE MeXaHM4YecKue KonebaHusi. [rapMoOHMYecKue
KonebaHusa. [Mepuof, 4acToTa, amMnautyga W asa KonebaHuin. TIPYXMHHBIA  MasTHUK.
MaTemaTn4ecKnii MasTHUK. Y paBHeHVE rapMOHMYECKNX KonebaHuiA. MNpeBpaLleHmne sHeprm npu
rapMOHUYECKNX KONebaHmsIX.

KonebaTenbHblil KOHTYp. CBOGOAHbIE 3MEKTPOMArHUTHbIE KONMebaHus B MAeabHOM
KonebaTe/flbHOM KOHType. AHaNOrna MeXay MexXaHWYeCKMMU U 3/1IeKTPOMarHUTHbIMU



KonebaHuamMn. dopmyna TomMcoHa. 3aKOH COXPaHeHUs 3Hepruy B MAeasbHOM KosebaTe/lbHOM
KOHTYpe.

MpescTaBneHye 0 3aTyXarowmx KonebaHnax. BbIHYXeHHble MexaHW4ecKune KonebaHus.
Pe30HaHC. BbIHY)KIeHHble 3/IEKTPOMarHUTHble KosiebaHus.

MepeMeHHbIA TOK. CUHYCOUAa/IbHBINA NepeMeHHbI TOK. MOLLHOCTb NepeMeHHOro ToKa.
AMNANTYLHOE W LeliCTBYIOLLEe 3HaUYEHME CUIIbl TOKA U HaNPsXKeHUs.

TpaHcdopmatop. Mpon3BOACTBO, Mepefada M NOTPebGneHne 3MeKTPUYECKOW 3HEPruu.
JKONOrNYecKMe PUCKM NpPW  MPOW3BOACTBE 3MEKTPO3Heprun. KynbTypa WCNO/b30BaHUS
3N1eKTPO3HEPrun B NMOBCELHEBHOM YXU3HMU.

TexHu4YecKe YCTPOWCTBa W MNPaKTUYeCKoe MpPUMEHEHME: 3MEKTPUYECKUIA  3BOHOK,
reHeparop MepeMeHHOro TOKa, IMHUK 3MeKTponepeauy.

Jlemoncmpayuu

WccnefoBaHne napaMeTpoB KonebateslbHOW cucTeMbl (MPYXKUHHBIA AN MaTeMaTUYecKuii
MasATHUK).

HabntofeHwve 3aTyxatoLmx KonebaHui.

VccnepgoBaHme CBOMCTB BbIHYX/AEHHbLIX KOne6aHWi.

HabntogeHve pe3oHaHca.

CB06O/HbIE 3/1EKTPOMArHUTHbIE KONebaHus.

OcuunnorpaMmbl  (3aBUCMMOCTU  CUMbl TOKA W HampsbkeHus OT  BPEMEHM) [anA
3NIEKTPOMArHUTHbIX KOnebaHWiA.

Pe3oHaHC npy nocnesoBaTe/lbHOM COELUHEHWUM Pe3nCTopa, KaTyLKM WHAYKTUBHOCTU U
KOHZeHcaTopa.

Mogenb NMHWUKN 3M1eKTPONepeaaydn.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

ccnepoBaHue 3aBUCMMOCTI MepUosa MasibixX KosiebaHWii rpy3a Ha HUTK OT 4JIUHBI HUTU 1
Macchbl rpysa.

WccnefoBaHne nepeMeHHOro TOKa B LenuM W3  MOCMef0BaTeIbHO  COeAMHEHHbIX
KOHZieHcaTopa, KaTyLIKN 1 pe3nucTopa.

Tema 2. Mexanuueckue u IJIEKMPOMACHUMHbBIE 60JIHbl

MexaHu4ecKure BO/HbI, YCNOBUS pacnpocTpaHeHus. Meprog. CKOpOCTb pacrnpocTpaHeHns
W [7MHa BOMHbI. [lonepeyHble M MNPOAOSbHbIE BOMHbL.  VHTepdepeHums u  audpakums
MEeXaHNYeCKnX BOJH.

3ByK. CKOpOCTb 3ByKa. ['POMKOCTb 3BYKa. BbicOTa TOHa. TeMbp 3BYKa.

ANeKTPOMarHUTHble BOJIHbI. YC/IOBUSA WU3NYYEHUS 3/1EKTPOMArHUTHbIX BOMH. B3avMHas
OpvieHTaLuMs BeKTOpoB E, B, V B 3neKTpOMarH1THoi BosHe. CBOMCTBA 3/1EKTPOMArHATHBIX BOJIH:
OTpaXKeHWe,  MpenomfieHVe, nonapusauuns,  audpakumsa,  uHTeptepeHums.  CKOpoCTb
3N1eKTPOMArHUTHbIX BOJH.

LLIkana 31eKTpOMarHUTHbIX BOJH. MpUMeHeHWe 3M1eKTPOMarHUTHbLIX BOSIH B TEXHUKE U
ObITY.

MpUHUMMBLI PaanocBa3n 1 TenesuaeHNs. Pagnonokaums.

ANeKTpoMarHMTHOE 3arpsisHEHUE OKPYXKatoLLEN cpeabl.

TexHWYecKne YCTPOMCTBa WM MPaKTUYECKOe MPUMEHEHWNE: MY3blKaslbHble WHCTPYMEHTHI,
YNbTPa3BYKOBas [AMarHOCTUKAa B TEXHWKE W MeAuuuHe, pajap, pPagvonpuémMHUK, Tenesum3op,
aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pasoBaHue 1 pacnpocTpaHeHne NonepeYHbIX U MPOAObHbLIX BOSH.

KonebntoLeecs Teno Kak MCTOYHKMK 3BYKa.

HabntofieHne OTpaxXeHUa 1 NPenoMIeHNS MeXaHUYeCKNX BOJTH.

HabntogeHve nHTepdepeHunn n gugpakumm mexaHu4ecKnx BosH.

3BYKOBOIA pe30HaHC.



HabntofeHne CBSA3M TFPOMKOCTUM 3BYyKa WM BbICOTbI TOHA C ammniuMTy[oOM WM 4acTOTOM
KonebaHui.

WccnefoBaHne  CBOMCTB  3/IEKTPOMArHUTHbLIX — BOSIH:  OTPaXKeHWe,  NPesioM/eHMe,
nonspusaums, oupakumua, HTephepeHLns.

Tema 3. Onmuka

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

OTpaxeHve cBeTa. 3aKOHbl OTPaXeHusi cBeTa. [oCTpoeHue M306paKeHMn B MIOCKOM
3epkarne.

MpenomneHve cBeTa. 3akOHbl MNpenomseHus ceeTa. ABGCONIOTHLIN  MOKasaTenb
npenomneHuns. MonHoe BHYTPeHHee oOTpaxKeHue. MpefenbHbIA Yron MOAHOr0 BHYTPEHHEro
OTpaXXeHus.

Awncnepcus ceeta. CNoxXHbIA cocTaB 6enoro ceeTa. LIBeT.

Cobupatowime 1 paccevBarolime JfIMH3bl. TOHKas nMH3a. POKYCHOe pacCTosiHue W
OMTUYeCKas cuna TOHKOM NIMH3bI. [oCTpoeHme N306paXkeHWn B COOMPAtOLLMX M paccenBatoLLImMX
NnH3ax. Popmyna TOHKON IMH3bI. YBeNNYeHve, jaBaeMoe IMH30A.

Mpeaensl NPUMEHNUMOCTN TEOMETPUYECKO OMTUKMN.

BonHoBas onTuka. WVHTepgepeHums cBeTa. KOrepeHTHble WCTOYHMKW. YC/OBUSA
HabtOAEHNS MaKCMMYMOB Y MMHUMYMOB B MHTEP(epeHLMOHHON KapTUHE OT ABYX CUMH(a3HbIX
KOrepeHTHbIX NCTOYHMKOB.

Ondpakymsa ceeta. [OudpakumoHHas pelléTka. YCnosue HabMofeHUs  rnaBHbIX
MakKCMMYMOB MpW NafeHN MOHOXPOMATUUECKOro CBeTa Ha AN(PaKLMOHHYIO PELLETKY.

Monapu3saumsa ceeTa.

TexHMYecKMe YCTPOCTBA WM NPaKTUYECKOE MPUMEHEHMe: O4KuW, Nyna, (oToannapar,
MPOEKLMOHHBIV annapaT, MUKPOCKON, TeIECKON, BOIOKOHHAs ONTUKA, AN(PaKLMOHHAA PELLETKA,
nonspong,

Jlemoncmpayuu

MpAMONNHENHOE pacrnpoCcTpaHeHWe, OTPaXeHWe W npenomneHve ceeta. OnTUYecKue
npréopsl.

[MonHoe BHYTpeHHee OTpaxeHne. Mogesib CBeTOBOAA.

WccnegoBaHue CBOMCTB M300PaXKEHWIA B NINH3aX.

Mogenn MMKpockKona, Teneckona.

HabntogeHve nHTepdepeHumnn ceeTa.

HabntoaeHve audpakuum ceeTa.

HabntogeHve gucnepcum cBeTa.

MonyyeHne cnekTpa c MOMOLLLH MPU3MBI.

MonyyeHne cnekTpa ¢ MOMOLLbH ANGPAKLNOHHON PELLETKMN.

HabntofeHve nonspusauun ceeta.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

3mepeHne nokasaTens npenoMIeHns CTeKna.

WccnegoBaHue CBOMCTB M300PaXKEHWIA B NINH3aX.

HabntofeHve aucnepcum ceeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH
"paHULbl NPUMEHMMOCTM K/IACCUYECKOW MexaHWKW. MocTynatbl creuuanbHONn Teopum
OTHOCWUTE/IbHOCTU:  WHBAapWaHTHOCTb  MOAYNA CKOPOCTW CBeTa B BakKyyme, NpuHUMN
OTHOCUTENIbHOCTW SMHLUTEHA.
OTHOCUTENBHOCTL OJJHOBPEMEHHOCTU. 3amef/IeHNe BPEMEHW U COKpaLLEHNE A/INHBI.
SHeprus 1 UMNybC PeNaTUBUCTCKONA YacTuULLbI.
CBsi3b MacChbl C 3Heprueit 1 UMNynbLCOM PENATUBUCTCKOM YaCTULLbl. DHEPTUS MOKOS.



Pa3nen 7. KBantoBas pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oToHbI. Popmyna MNnaHKa CBA3M 3HePrMmn (HOTOHA C ero YacTOTOM. DHepPrus U UMNYbC
(hoTOHa.
OTKpbITEe W uccnepoBaHne QoTtoagpekta. Onbitel A. . CTtonetoBa. 3aKoHbI
(hoToaththekTa. YpaBHeHMe JiiHLWTelHa Ansa (oToaddekTa. «KpacHas rpaHuua» GpoToadgekTa.
[asneHne ceeta. OnbITel . H. Jlebeaesa.
XVMUYecKoe feicTBre CBeTa.
TexHU4YecKre YCTPOMCTBA WM MPaKTUYECKOe MpUMeHeHue: (OTO3NEMEHT, (OTOAATUMK,
CO/HeYHas 6atapesi, CBETOAMOL.
Llemoncmpayuu
®OoTO3(PMEKT HA YCTAHOBKE C LIMHKOBOW NIaCTUHOM.
VccnepoBaHme 3aKOHOB BHELLHEro (0oTo3deKTa.
Csetogumogn,
ConHeuHas baTapes.
Tema 2. Cmpoenue amoma
Mogenb atoma TomcoHa. OnbITbl Pe3epdopda No paccesHUo O -yactuy, NnaHeTapHas
mogZenb atoma. ocTynatel bopa. M3nyyeHne n nornowieHne HOTOHOB NPU Nepexofe atoma C
OJHOI0 YPOBHSA 3HEPTMM Ha ApYroi. Buapsl cnekTpos. CrneKTp YpOBHEN 3HEprum aToMa BOAOPOLa.
BonHoBble cBoiCTBa YacTuL, BonHbl fe bpoiina. KopnycKynspHO-BOSTHOBOW Ayasin3m.
CNOHTaHHOE U BbIHY)KAEHHOE U3NTyYeHNe.
TexHWYeckMe YCTPOMCTBA W MPaKTUYECKOe TMPUMEHEHME: CMEKTPaIbHbIA  aHau3
(cnekTpockon), nasep, KBAHTOBbI KOMMbIOTEP.
Jlemoncmpayuu
Mogenb onbiTa Pesepdopga.
OnpegeneHve 4MHbI BO/HbI Nasepa.
HabnoaeHne nuHenyaTbiX CNEKTPOB U3MTYyYEHNS.
Nazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HabntogeHve NMHeNYaToro cnekrpa.
Tema 3. Amomnoe sa0po
AKCNepUMEHTBI, 0Ka3blBatoLLMe CI0XKHOCTb CTPOeHMs aapa. OTKpbITUE pafn0aKTUBHOCTHU.
OnbITbl Pesepdopaa no onpesenieHnio cocTaBa pafnMoakTUBHOIO n3nyyeHus. CBoiicTea asbga-,
6eTa-, raMMa-u3nyyeHus. BavsHue pagnoakTMBHOCTY Ha XXMBble OpraHn3mbl.
OTKpbITWe NPOTOHa N HEMTPOHa. HyknoHHas mogenb sapa MeinseH6epra—BaHeHKo. 3apag,
fapa. MaccoBoe umcno sgpa. N3oTtonbl.
Anb(ha-pacnafl. SNeKTPOHHbIA U NO3UTPOHHLINA GeTa-pacnaf. amma-usnyyeHue. 3akoH
pafMoaKkTUBHOro pacnaga.
SHeprus cBA3W HYK/IOHOB B Aape. AaepHble cunbl. [edekT maccbl sapa.
AnepHble peakuuun. eneHve n cUHTe3 aaep.
FoepHbIn  peakTop. TepMosaepHbI cuHTe3. [MpobneMbl M MEPCneKTUBbl  SAEPHOM
3HEPreTMKM. DKOMOrMYecKune acrneKTbl AAePHOM 3HEPTETUKMN.
3neMeHTapHble YacTuLbl. OTKPbITHE NO3UTPOHA.
MeTogbl HabNAEHNSA Y PErUCTPaLMM 3N1EMEHTAPHbIX YaCTULL.
®yHAaMeHTa/IbHble B3aUMOAENCTBUS. EQUHCTBO (DU3NYeCKOM KapTUHbI MUpa.
TexHUYecKMe YCTPOMCTBA UM NPaKTUYECKOe MPUYMEHEHWe: A03MMeTp, kamepa BuibCoHa,
AAEPHbLIN peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUETUMK NOHM3MPYIOLLIMX YacTunL,
Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol
VccnepoBaHue TpekoB YacTul, (o rotoebiM oTorpaguam).



Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUBUKHU

JTanbl pasBUTNA acTpoHOMUW. [NpUKNagHoe 1 MMPOBO33PEHYECKOe 3Ha4YeHNe aCTPOHOMUMN.

Bupg 3B&34HOro Heba. Co3Be3fus, ApKue 3BE3Abl, NIAHETbI, UX BUAVMOE [BVXKEHME.

CosnHeyHas cuctema.

ConHue. ConHeyHaa akTMBHOCTb. WICTOYHMK 3Heprum ConHua W 3BE34. 3BE3dbl, UX
OCHOBHbIE XapaKTepucTuKK. JuarpaMmma «CnekTpasibHbIin Knacc — CBETUMOCTb». 3BE3/bl FNaBHOM
nocnefoBaTeNlbHOCTU.  3aBUCMMOCTb  «Macca —  CBETMMOCTb»  [1A  3BE3L  [/1aBHOM
nocnefoBsaTeNlbHOCTU. BHyTpeHHee CcTpoeHWe 3BE3a. CoBpeMeHHble TMpefcTaBneHns o
NPOUCXOXKAeHMM 1 3BoNouMn ConHua 1 38834, JTanbl XXU3HN 3BE3L.

MneuHbIi MyTb — Hawa ManakTyka. MonoxkeHve n apvxeHne ConHua B Manaktuke. Tunbl
ranakTuk. PaguoranaktMky n KBasapbl. YépHble ablpbl B A4pax ranakTuk.

BceneHnHan. PacwvpeHune BceneHHoi. 3akoH Xab6na. PasberaHve ranaktuk. Teopus
BonbLuoro B3pbiBa. PenIMKTOBOE U3NyYeHMe.

MacwtabHas cTpykTypa BceneHHoli. MeTaranakTumka.

HepelwéHHble Npo6sieMbl aCTPOHOMUM,

Yuenuueckue nabnooenus

HabntoeHns HEeBOOPYXKEHHbLIM T/1a30M C MCMO/b30BaHWEM KOMMbIOTEPHbLIX MPUIOXKEHNI
LJ19 OnpefeneHns nosoXKeHUs HebeCHbIX 0OBEKTOB Ha KOHKPETHYHO AaTy: OCHOBHbIE CO3Be3aMs
CeBepHOro nosnyLlapus n apkue 38é3apl.

HabntogeHnsa B Teneckon J1yHbl, nnaHeT, MaeyHoro MNyTu.

O0o01marmniee noBTOpeHne

Ponb (PU3MKM M acCTPOHOMUM B 3IKOHOMMYECKOW, TEXHOMOrMYECKOW, COLMaNbHON W
3TMYECKOW chepax LeaTeslbHOCTU YesioBeKa, Posib M MECTO (PU3NKN 1 aCTPOHOMMUMN B COBPEMEHHOIA
Hay4YHOW KapTWHE MWpa, Po/ib (PU3NYECKON Teopun B (HOPMUPOBAHWUM MNPELCTaBEHUA O
(PM3NYECKON KapTUHe Mupa, MecTO (IM3NYECKON KapTUHbI MUpa B 0OLLEM pPALY COBPEMEHHbIX
eCTeCTBEHHO-HaYyYHbIX NPeLCTaB/IeHnn 0 NpUpoje.

Me:xnpeamernbie CBA3H

M3yyeHne Kypca (m3nvKy 6a30BOro ypoBHS B 11 Knacce OCYLLECTB/IAETCA C YYETOM
COAepXKaTe/lbHbIX MEXMPeAMETHbIX CBA3e C Kypcamu MaTematuku, 6uonornu, Xumuu,
reorpaum n TeXHOMOrnN.

Mesicnpeomemnvie nouwsimus, CBA3aHHble C WU3Y4YeHVWEM METOAOB HAY4HOrO MO3HAHWA:
AB/IEHVE, Hay4HbliA (hakT, runotesa, (M3nyeckas BeNYMHA, 3aKOH, Teopus, HabntoLeHue,
9KCMNepUMeHT, MOAeNNpoBaHue, MOLeNb, U3MEPEHME.

Mamemamuxa: peLIEHVE CUCTEMbI YPaBHEHUIN, TPUTOHOMETPUYECKME (DYHKLMK: CUHYC,
KOCVHYC, TaHreHC, KOTaHreHc, OCHOBHOe TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U UX
MPOEKLUMN HA OCU KOOPLAWHAT, CMIOXEeHWe BEKTOPOB, MPOW3BOLHbIE 3/1IEMEHTaPHbIX (PYHKLMWNA,
NpU3HaKky Nofoobms TpeyronbHUKOB, ONpeaeneHne naoLwaam naocKuX puryp n oobéma Ten.

Buonoeusi: aNeKTPUYECKUE ABNEHNSA B XXMBOIN NpUpoe, KonebaTenbHble ABMKEHNS B XKNBOA
npupoje, ONTUYECKME ABNEHUS B XXNBOI NPUPOAE, feVCTBUE paguaLnm Ha XMBble OPraHu3MbI.

Xumus: CTPOEHWE aTOMOB M MOJIEKY/, KPUCTa//IMyecKas CTPYKTypa TBEpPAbIX Tern,
MexaHn3Mbl 06pa30BaHNA KPUCTANIINYECKOW PELLETKI, CNEKTPa/IbHbIA aHaIn3.

Teozpacpus: MarHUTHble Notoca 3eMnn, 3a/1eXKN MarHUTHLIX Py, (hOTOCHEMKa 3eMHOW
MOBEPXHOCTU, NPefCcKasaHye 3eMNeTPACEHNIA.

Texnonoeus: NMUHUN 3N1EKTpOMepesad, reHepaTop MepeMeHHOro ToKa, 3N1eKTpoABuUraTesb,
WHOYKUMOHHAA Meyb, pajap, pagvmonpuémHuUK, TeneBu3op, aHTeHHa, TenedoH, CBY-neub,
MPOEKLMOHHbIV annapaT, BO/IOKOHHasi ONTWKa, CONHeYHas baTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoeHve y4yebHoro npegmeta «dusnka» Ha YpOBHe CpefHero 06Liero obpasoBaHUA
(6a30BbIi  YpOBEHb)  AO/MKHO  06ecneunTb  JOCTVKEHWE  CNEeAYHOWMX  IMYHOCTHBIX,
MeTanpeaMeTHbIX U NPeaMETHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHbIE pe3ynbTaTbl 0CBOEHMS y4ebHOro npeamerta «®Pusnka» [JOMKHbI OTPaXKaTb
FOTOBHOCTb M CMOCOGHOCTb 06Y4atoLMXCH PYKOBOACTBOBATLCA CHOPMUPOBAHHOW BHYTPEHHEN
nosunuMen IMYHOCTM, CUCTEMOM LEHHOCTHBIX OPWEHTALUW, MNO3UTUBHBLIX BHYTPEHHUX
y6eXXeHNn, COOTBETCTBYIOLMX  TPaAUUMOHHBIM  LIEHHOCTSM  POCCUIACKOrOo  O6LLECTBa,
pacLUMpeHne XXU3HEHHOTO OnMblTa M OnblTa AeATeNbHOCTU B MPOLECCe peannsaumm OCHOBHbIX
Hanpas/IeHNIA BOCNUTATENIbHON AeATeNIbHOCTH, B TOM YMC/IE B YaCTU:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

ChOPMMPOBAHHOCTb  FPaXKAAHCKOM  NOo3vumMyM  o0yyatowlerocsd Kak akTMBHOIO U
OTBETCTBEHHOIO Y/1eHa POCCUIACKOro O6LLECTBa;

NPUHATUE TPAAULMOHHBLIX 06LLEYeIOBEYECKMX TYMAHUCTUYECKUX W AEMOKPATUYECKMX
LIeHHOCTE(;

FOTOBHOCTb BECTW COBMECTHYH [eATe/IbHOCTb B MHTEpecax rpaxaHCKoro oOLLecTBa,
y4yacTBOBaTb B Camoynpas/ieHnn B 06pa3oBaTe/ibHON opraHn3aumm;

YMEeHMe B3aMMOAENCTBOBaTb C COLMaIbHbIMW WHCTUTYTaMW B COOTBETCTBUM C WX
(OYHKLMAMU N HA3HAYEHVEM;

FOTOBHOCTb K N'YMaHWUTapHOM 1 BONOHTEPCKON AeATeNIbHOCTY;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

CHopMMPOBAHHOCTb POCCUACKON IpaXKAaHCKOW MAEHTUYHOCTU, NaTPUOTU3MA;

LLEHHOCTHOE OTHOLUEHME K TOCYAapCTBEHHbIM CUMBOJ/IAM, AOCTVXKEHUSM POCCUACKMX
YUEHbIX B 00611aCTV (PU3NKUN U TEXHUKMW,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HaHWS, 3TUYECKOrO NOBEAEHUS;

CNOCOGHOCTL OLIEHMBATL CUTYaLMIO U NPUHUMATb OCO3HAHHbIE PeLLEHNS, OPUEHTUPYACH Ha
MOpa/ibHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM YMC/e B AESTENbHOCTM YUYEHOTO;

0CO3HaHMWe NIMYHOro BKNafa B NOCTPOEHUE YCTOMUMBOIO OyAYLLEro;

4) ICTETUYECCKOI'O BOCIIMTAHUA

3CTETUYECKOe OTHOLLEHWNE K MUPY, BK/IKOYasA 3CTETUKY HAyYHOro TBOPYECTBA, NPUCYLLEro
(h13nYECKON Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEeC K pa3nnyHbIM cthepam NpotheccMoHanbHOM AeATeNbHOCTU, B TOM YMC/E CBS3aHHbIM
C (M3NKOM WM TEXHUKOW, YMEHME COBepLUaTb OCO3HaHHbIA BbIGOP OGyayluer npodeccumn u
peasin30BbIBaTb COOCTBEHHbIE XKN3HEHHbIE MNaHbI;

FOTOBHOCTb M CMOCOBHOCTb K 06pa3oBaHUi0 1 Camo06pa3oBaHUI0 B 06/1aCTW (PU3UKN Ha
MPOTSHXKEHNN BCEM XMN3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

COPMMPOBAHHOCTb  3KOSIOrMYECKON KYNbTYpbl, OCO3HaHWe r106abHOro0 XapakTepa
3K0NOrnyeckmx npobsem;

NNaHWPOBaHWE N OCYLLLECTBNEHME AENCTBIWIA B OKPY>XKatoLLLel Cpefie Ha OCHOBE 3HaHWS Lienei
YCTOMYMBOro PasBUTUA Ye/IOBEYECTBA;

pacluMpeHune OnbiTa [JeATeNbHOCTU  3KOMOTMYECKOW  HamnpaBNeHHOCTM Ha  OCHOBE
VIMEIOLLMXCS 3HAHWUIA NO (U3NKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:



chOPMMPOBAHHOCTb  MIPOBO33PEHMS, COOTBETCTBYIOLLETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTNS (PU3NYECKOI HAYKU;

0CO3HaHME LiEHHOCTN Hay4yHOli AesTeNbHOCTU, FOTOBHOCTb B MPOLIECCE M3YUEHMS (PU3UNKM
OCYLLLECTB/IATb NMPOEKTHYIO 1 UCCNE0BaTENbCKYIO eSTeNbHOCTb MHAMBUAYANBHO W B FPYyMMe.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

CaMOCTOATENIbHO (POPMY/INPOBATL U aKTyaM3upoBaTb Mpo6nieMy, paccMaTpumearth eé
BCECTOPOHHE;

onpeaendTb Lenn feaTenbHOCTH, 3a[aBaTb NapaMeTPbl U KPUTEPUN UX LOCTUXKEHWS,

BbISIBNATb 3aKOHOMEPHOCTM 1 MPOTUBOPEYMSA B pacCMaTprBaeMbIX IU3NYECKMX ABNEHUSAX;

paspabatbiBaTh MaH pelleHns NpobnemMbl ¢ Y4ETOM aHaIM3a UMEIOLLUXCA MaTepuasibHbIX
N HemaTepuaibHbIX PECYPCOB;

BHOCUTb KOPPEKTWBbI B [AeATENbHOCTb, OLEHWBAaTb COOTBETCTBME Pe3ynbTaToOB LieNsaM,
OLleHMBaTb PUCKM NOCNEeACTBUN AeATENbHOCTH;

KOOPAMHUPOBaTL W BbIMOMIHATL PaboTy B YC/OBUSX PeasibHOro, BUPTYaSIbHOrO W
KOMOVMHMPOBaHHOI 0 B3aMOAENCTBUS;

pa3BMBaTb KPeaTVBHOE MbILL/IEHNE NPU PELLEHNMN XXU3HEHHbIX NPO6/IEM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

B/lafleTb Hay4yHOW TEPMMUHOMOINeN, K/IKOUYEBbIMU MOHATUAMWU U METOAaMu (PU3MYECKOW
HayKu,

B/lafleTb HaBblKamy y4eBHO-UCCNeA0BaTENIbCKON N MPOEKTHON AeATeNlbHOCTM B 061acTu
(PM3MKK, CNOCOBHOCTBLIO 1 FOTOBHOCTLID K CAMOCTOATE/IbHOMY NMOMCKY METOA0B peLLeHns 3ajau
(hM3MYECKOro cofiepXKaHus, NPUMEHEHNIO Pa3/IMYHbIX METOLOB NO3HAHWUS;

BNnafeTb BuaMU [eATe/IbHOCTM MO MOMYYEHUKO HOBOIO 3HAHUA, €ro MHTepnpetauumn,
npeobpa3oBaHMIO U NPUMEHEHMIO B Pa3/IMYHbIX YYEOHbBIX CUTYaUMsX, B TOM YMC/e NpY CO34aHUN
Y4e6HbIX NPOEKTOB B 06/1aCTV (DU3NKN;

BbIABNATL MPUYMHHO-CNEACTBEHHbIE CBA3M W aKTyaln3mMpoBaTb 3afady, BblABUraTb
rMnoTesy eé peLleHuns, HaxoauTb apryMeHTbl A1 JOKa3aTe/lbCTBa CBOMX YTBEPXKAEHWIA, 3aaBaThb
napameTpbl U KPUTEPUN PeLLIEHNS;

aHaIM3MpPOoBaTb MOJTyYeHHbIE B X0 peLLeHns 3a4a4m pesynbTartbl, KOUTUYECKU OLLeHNBaTb
NX [OCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbLIX YCNOBUAX;

CTaBUTb M POPMYNMPOBaTb COOCTBEHHbIE 3aa4n B 06pa30BaTeIbHOW AeATENIbHOCTH, B TOM
yuncse nNpy n3ydeHnn YU3mnKum;

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, OLeHVBaTb NPUOBPETEHHbIN ONbIT;

YMETb NEPEHOCUTb 3HaHWS MO (PU3MKE B MPAKTUYECKYHO 06/1aCTb XXMU3HEAEATENbHOCTHY;

YMETb MHTErPUPOBaTh 3HAHUA M3 Pa3HbIX NPeAMETHbIX 06/1acTeN;

BblBUraTb HOBble UAEN, Npefnaratb OpUrnHaibHble NOAXOAbI U PeLLEHNS;

CTaBUTb NPOGNEMbI 1 3afa4K, [OMYCKatoLMe anbTepHaTBHbIE PELLEHNS.

Pabora ¢ nnopmanmeii:

B/lafieTb HaBblKamy MOMyYeHUs MH(opMaLMM (PU3NYECKOTO COAEPXKAHNA U3 UCTOYHUKOB
pasHbIX TWMOB, CaMOCTOATENbHO OCYLLECTBNATL MOUCK, aHaIn3, cuctematusaunio U
NHTEeprpeTauuio NHPOpPMaLMN pasinyHbIX BUAOB U (POPM NpeacTaBneHuns;

OLIeHMBATb LOCTOBEPHOCTb MH(OPMALNN;

MCNONb30BaTb CPeAcTBa WHMOPMALUMOHHBLIX M KOMMYHWKALMOHHbLIX TEXHOMOrNA B
PELLEHNN KOTHUTMBHbLIX, KOMMYHUKaTUBHbLIX W OpraHu3auMOHHbIX 33fad C COo6NoAeHUEM
TpeboBaHWI 3PrOHOMUKKN, TEXHWKM GE30MacHOCTM, TUIMEHbI, PECYPCOCOEpEXXeHNS, NPaBOBbIX W
3TUYECKMX HOPM, HOPM MH(OPMaLMOHHO 6e30MacHOCTU;



co3faBaTh TEKCTbl (DM3NUYECKOrO0 COAEPXaHUS B PasIMUHbIX (opmMaTax C  Y4ETOM
Ha3Ha4YeHWs MH(OPMaLK 1 LIENeBOI ayanTopKK, BbIGMPas onTUManbHYH GOpPMY NPeACTaBNEHNS
W BU3yanm3auum.

KOMMyHHKaTI/IBHbIe YHuBEpCaJdbHbLIC yqeﬁnble )IeﬁCTBHH:

OCYLLECTBNATH 06LLEHME HA YPOKaX (PU3MKIN U BO BHEYPOUHOW AesATeIbHOCTH;

pacno3HaBaTh NPeanochiIKA KOHMMKTHBIX CUTYaLMiA U CMSIrYaTb KOH(IMKTI;

Pa3BEPHYTO M JIOTMYHO W3M1araTb CBOKD TOYKY 3PEHUS C WCMONb30BAHWEM $3bIKOBbIX
CpepcTs;

MOHMMATb M UCMO/b30BaTb MPEUMYLLECTBA KOMaHAHOW U MHANBUAYa/IbHON PaboThl;

BblOMpaTb TEMATMKY M MEeTOAbl COBMECTHbIX AeACTBUIA C YY4ETOM OOLUMX MHTEpPecoB W
BO3MOXHOCTEIN KaXX0ro YneHa KOMNeKTuBa,;

NPUHMMaTL LeSIM COBMECTHOWN AeATeNlbHOCTW, OpraHu3oBbIBaTb M KOOPAWMHWUPOBATb
[eiCTBNA NO e€ AOCTUMXXEHWNIO: COCTaBNATb MaH AeCTBUIA, pacnpeaenaTb Pov ¢ y4ETOM MHEHUI
YUYaCTHUKOB, 06CY)KAaTb pe3y/bTaTbl COBMECTHOM paboThl;

OLleHMBaTb KayeCTBO CBOEro BK/aZa M KaKA0ro yyacTHMKa KOMaHfbl B 06LMIA pe3ynbTaT
No pa3paboTaHHbIM KPUTEPUSIM;

npeg/aratb HOBble MPOEKThI, OLEHMBATb WAEW C MO3NLUMU HOBU3HbI, OPUTMHATILHOCTH,
NPaKTUYECKO 3HAYMMOCTU;

OCYLLECTB/IATb MO3UTUBHOE CTPaTermyeckoe rMOBeAeHNe B Pa3/INyHbIX CUTYyauusXx,
NPOSIBNATL TBOPYECTBO N BOOOPaXKeHWE, ObITb MHULMATUBHbIM.

PerJIﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHH
Camoopranu3anus:
CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTe/IbHYHO [AesSTeNbHOCTb B 06/1aCTU (PU3NKKA 1
aCTPOHOMWW, BbISIB/ATL NPOGIEMbI, CTaBUTb U (DOPMY/IMPOBaTb COGCTBEHHbIE 3aauu;
CaMOCTOATE/IbHO COCTaBNATb MfaH PELUEHUS PacYETHbLIX M KayeCTBEHHbIX 3adad, MnaH
BbIMO/IHEHWUA MpPaKTUYecKoW paboTbl C  YYETOM WMEHOLMXCA PecypcoB, COOCTBEHHBIX
BO3MOXXHOCTEN 1 NpeAnoyTEHNI;
[iaBaTb OLEHKY HOBbIM CUTYyaLMAM;
paclnpsTb paMKK y4ebHOro npeaMeTa Ha OCHOBE IMYHbIX MPEANOYTEHWA;
[ienatb OCO3HaHHbIA BbI6OP, apryMeHTMpPOBaTb ero, 6paTb Ha cebs OTBETCTBEHHOCTb 3a
peLLeHue;
OLeHMBaTb MPUOBPETEHHDIN ONbIT;
Cnoco6¢TBOBaTH (HOPMMPOBAHMIO 1 NPOSBNEHMIO 3PYANLIAM B 061aCTW (UMK, NOCTOSHHO
NoBbILWAaTb CBOW 06pa30BaTe/lbHbI U KY/IbTYPHbIA YPOBEHD.
CaMOKOHTPOJIb, 3MOHHOH3JII)HI>H7] HHTCJIJICKT:
fiaBaTb OLEHKY HOBbIM CUTYyalMsiM, BHOCUTb KOPPEKTUBbI B AeATEeNbHOCTb, OLEHWBATb
COOTBETCTBME Pe3yNbTaToB LIENsAM,;
B/lafleTb HaBblKamy Mo3HaBaTe/lbHON PethIeKCMN KaK OCO3HaHWA COBEPLLAEMbIX [eACTBUIA
1 MbICIMTENbHBIX MPOLECCOB, NX PE3Y/bTaTOB Y OCHOBaHWIA;
MCNONb30BaTh NPUEMBI pethieKCum 415 OLEHKN CUTYauun, BbI60Pa BEPHOIO peLleHus;
YMETb OLIEHUBATb PUCKWN N CBOEBPEMEHHO NMPUHMMATL PELLEHNS MO NUX CHUKEHWIO;
NPUHMMATb MOTUBBI U apryMeHTbI ApYruX Npy aHa/n3e pe3ynbTaToB AedATe/lbHOCTY;
NPUHMMaTb Ce65, NOHNMas CBON HEAOCTATKMN M JOCTOMHCTBA,;
NPUHMMATb MOTUBBI U apryMeHTbI ApYruX Npy aHa/n3e pe3ynbTaToB AeATe/lbHOCTY;
npu3HaBaTb CBOE NPaBo 1 NPaBO APYrMX Ha OLLUMOKN.
B npouecce fOCTMXeHMS IMYHOCTHBIX Pe3yNbTaToB OCBOEHMS MPOrpaMMbl Mo U3nKe 415
YPOBHSI CpeAHero o6uiero 06pasoBaHmst y 06yYatOLMXCA COBEPLLEHCTBYETCA 3MOLMOHA/bHbIN
WHTENNEKT, NpeAnosararoLmin chopmMmpoBaHHOCTb:



CamMOCO3HaHMS, BK/IHOYAKOLLIEr0 CMOCOOHOCTb MOHMMATh CBOE 3MOLMOHA/IbHOE COCTOSIHIE,
BUAETb HanpaB/eHMs Pa3BUTUS COOCTBEHHOI 3MOLMOHaNbHOM Chepbl, ObiTb YBEPEHHBLIM B CEOE;

camoperynmpoBaHuns, BK/IKOHatOLLEro CaMOKOHTPO/b, YMeHVE NPUHUMATb OTBETCTBEHHOCTb
3a CBOE noBefeHue, CNoCOB6HOCTb aaanTMpPoBaTLCA K 3MOLMOHA/IbHBIM U3MEHEHWAM U NPOABNATL
rMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHE MOTMBaLMM, BK/OYAOWE CTPEMIEHWE K AOCTVMXKEHMIO LENN WU yChexy,
ONTMMU3M, MHULNATUBHOCTb, YMEHWE AeNCTBOBATb UCXO/S N3 CBOMX BO3MOXHOCTEN;

aMnaTuK, BKIKOYAKLEA CMOCO6HOCTb MOHMMATb 3MOLMOHANIbHOE COCTOSIHWME [ApYrux,
YUUTbIBATb €r0 NP OCYLLECTBNEHUN OOLLIEHUNSA, CMIOCOOHOCTb K COMYBCTBUIO U COMEPEXMBAHNIO;

coLMaibHbIX HaBbIKOB, BK/THOYAIOLLMX CMOCOOHOCTbL BbICTPaMBaTb OTHOLUEHUS C APYrMM
NIOAbMU, 3a060TUTLCSA, MPOABNATL MHTEPEC U paspeLlaTs KOHMANKTBI.

NPEAMETHBIE PE3YJIBTATHBI

K KoHLy 06y4yeHus B 10 kiaacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/DKHbI
oTpaXkaTb CHOPMUPOBAHHOCTb Y 06YYaIOLLIMXCA YMEHWIA:

[EMOHCTPMPOBaTbL Ha Npumepax posib U MeCcTo (PU3MKN B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTUHbI MUPa, B PasBUTUN COBPEMEHHOW TEXHWUKM W TEXHOMOIMI, B MPaKTUYECKOM
AEeATeNbHOCTU NIOAEN;

YUMTbIBAaTb TPaHULbl MPUMEHEHUS W3YYeHHbIX (U3NYECKUX MOJeneid: MaTepuaibHas
TOYKa, UHepuMasbHas cucTeMa OTCYETa, abCOMOTHO TBEPAOe TeNo, MAea/IbHbIN ra3, MoLenu
CTPOEHUA ra3oB, XXWUAKOCTEW M TBEPAbIX Tesl, TOYEYHbIN 3MIEKTPUYECKNIA 3apag Npu peLleHnn
(PM3MYeCKnX 3adauy;

pacro3HaeaTb (hM3nYeckue sBMeHNA (MPOLECChbl) M OOBACHATL MX HA OCHOBE 3aKOHOB
MEXaHWKKN, MOMNEKYNAPHO-KMHETUYECKO Teopun CTPOEHWS BELLECTBA W 3NEKTPOLUHAMUKN:
paBHOMEpPHOe W pPaBHOYCKOPEHHOEe MNPSMOJIMHEAHOe [ABWXXeHWe, CBOOOAHOe nafeHue Ten,
[BVXXEHME MO OKPY>KHOCTU, UHEPLMS, B3aMMOZLeNCTBIE Ten, angdy3uns, 6poyHOBCKOE ABUKEHME,
CTPOEHWME XXMAKOCTEN U TBEPAbIX Tes, U3MeHeHMe 00bEMa Te/l NPU HarpeBaHUM (OXNaXKaeHUN),
TEMnn0BOe PaBHOBECWME, WCMapeHue, KOHAeHcauus, MaB/eHne, KpUCTaln3aums, KuneHuve,
BI&XKHOCTb BO34YyXa, NOBbILLEHWE AaB/IEHNA rasa Npu ero HarpesaHMn B 3aKpbITOM COCY/Ae, CBSA3b
MEeXJy napaMeTpamy COCTOSHWA ra3a B M30Mmpoueccax, 3MeKTpusauus Tes, B3auMoLelCcTBMe
3apasoB;

OMunCbIBaTb MeXaHWYeCKoe ABVKEHWE, WCMOMb3ysa (PU3NYECKME BEIMYUHBI: KOOPAMHATA,
nyTb, NepemMeLLeHne, CKOpoCTb, YCKOPeHWe, mMacca Tena, Cuia, UMMynbC Tena, KUHeTuyeckas
3Heprus, noTeHUmasbHas 3Heprus, MexaHuyeckasd paboTa, MexaHW4eckas MOLLHOCTb; Mpwu
OMmMcaH1M NPaBusIbHO TPAKTOBaTb (PU3NYECKUIA CMbIC/T UCMO/b3YEMbIX BE/IMYMH, UX 00603HAYEHUA
N efVHWLbI, HAXOANTb (hOPMY/ibl, CBA3bIBAIOLLME LAHHYHO (DU3NYECKYIO BEIMUMHY C APYTrMU
Be/IMYMHAMN;

ONuCbIBaTb U3Yy4YeHHble TenjoBble CBOMCTBA Te/l W TEMNOBble SBEHWUSA, WCMNO/b3YS
(pM3MYecKne BeNUYUHBLI [JaBNeHWe rasa, Temnepatypa, CpefHsAs KUHETUYEeCcKas 3Heprus
Xa0TMYECKOrO [BMXXEHUA MOJMEKY/, CpeAHeKBajpaTMyHas CKOPOCTb MOJEKY/, KONYECTBO
TENNOTbl, BHYTPEHHAS 3Heprusa, paborta rasa, Ko3mUUMEHT MONe3HOro [LeicTBuA TEnaoBoro
ABWrartens; npu onucaHUm NPaBnIbHO TPAKTOBaTb (PU3NYECKMIA CMbICN UCMO/b3YEMbIX BEUUH,
X 0003HAYEHUS N eAMHULbI, HaXOAWUTb (OPMY/bl, CBA3bIBAlOLUME [aHHYI (DU3NYECKYHD
BE/IMYMHY C APYrMU BENIMYNHAM;

OMunCbIBaTb M3Y4YeHHbIe 3MEKTPUYECKME CBOMCTBA BELLECTBA U 3NEKTPUYECKME ABNEHMS
(npoueccobl), UCNOMb3ys PU3NYECKME BEMIMUMHBI: 3NEKTPUYECKUIA 3apsaj, 3NEKTPUYecKoe nose,
HanpsKEHHOCTb MONA, MOTeHUMas, pPasHOCTb MNOTEHUWMaNOoB; MpPU  OMUCAHUW MPaBUSILHO
TPakToBaTb (PU3NYECKMIA CMbIC/T UCMO/b3YEMbIX BE/IMYUH, WX O0603HAYEHUS W efUHULbI;
yKasblBaTb (POPMY/ibl, CBA3bIBAIOLLME AAHHYHO PU3NYECKYIO BENIMUMHY C APYTUMU BEIMYMHAMMK,



aHanmM3npoBaTb (PU3NYECKME MPOLLECChl U ABMIEHWA, UCMOMb3YA (U3NYECKMe 3aKOHbl U
NPUHUMNLI: 3aKOH BceMupHoro TaroteHus, I, Il v 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHWs
MEeXaHWYeCcKOM 3Hepruun, 3aKoH COXpPaHeHUs UMNYbca, NPUHLMN CynepnosuLumn cui, NPpUHUMN
paBHOMPaBNA UHePLUMaNIbHbIX CUCTEM OTCYETA, MONEKYNAPHO-KMHETUYECKYHO TEOPUIO CTPOEHNS
BELLLECTBA, ra3oBble 3aKOHbl, CBA3b CpefHeN KWHETUYEeCKOW 3Hepruv TersioBOro [ABMXKEHUS
MONIeKyN1 C abCOMOTHOW TemnepaTypoid, NepBblil 3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHeHWs
3/IEKTPUYECKOr0 3apaga, 3akKoH KynoHa, npy aToM pasninyaTh CI0BECHYHO (DOPMY/IMPOBKY 3aKOHa,
ero MaTeMaTMyecKoe BbipaXKeHue 1 ycnoBus (rpaHuLbl, 061acTu) NPUMEHUMOCTH;

06BACHATL OCHOBHbIE NPUHLMNbI AEACTBUSA MalUH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB;
pasinyatb YCNoBUA MX 6e30MNacHOro UCMoIb30BaHMSA B NMOBCEAHEBHOW XXU3HU;

BbIMO/IHATL 9KCMEPUMEHTbI MO WCCNELOBaHUIO (DU3NYECKUX ABNEHUA WM MPOLLECCOB C
MCMOMb30BaHMEM  MPAMbIX M KOCBEHHbIX — W3MepeHWid, npu  3TOM  (HOPMYNMPOBaTb
npo6nemy/3agadvy u runotesy y4e6HOro sKCnepuMeHTa, cobmpatb YCTaHOBKY 13 NPeA/I0XEHHOr0
060pyL0BaHMs, NPOBOANTL OMbIT U (POPMYINPOBATL BbIBOAbI;

OCYLLECTBNATL MNPSMbIE M KOCBEHHblE W3MEpPeHUs (U3NYECKMX BENUYMH, NPU 3TOM
BblOMpaTb ONTUMabHbIA CMOCO6 W3MEpPEHWUS WM UCMO/b30BaTb W3BECTHblE METOAbl OLEHKU
MOrpeLUHOCTEN N3MepPeHWIA;

ncecnefoBath 3aBUCMMOCTY MeXAY (PU3NYECKMMU BENMUYNHAMU C UCTO/b30BaHMEM NPAMbIX
M3MEPEHWNIA, NPXU 3TOM KOHCTPYWMPOBaTb YCTAHOBKY, (PUKCMPOBaTb Pe3yNbTaTbl MOSYYEHHOM
3aBMCUMOCTU (PU3NYECKUX BENUYNH B BUAE TabnuL, U rpadmkoB, Aenatb BbIBOAbI M0 pe3yibTaTtam
nccnefoBaHuns;

cobnogate npaswia 6e3onacHoOro Tpyga nNpv MNPOBEAEHUWM WUCCNefOoBaHWA B pamKax
y4ebHOro 3aKcnepumeHTa, Y4ebHO-UCCNeAOBATENbCKOM M MPOEKTHOW  AesTeNbHOCTU €
MCNONb30BaHNEM U3MEPUTENbHBIX YCTPONCTB M 1abopaTopHOro 060pya0BaHus;

pewlatb pacyéTHble 3afayus C SBHO 3afaHHOW (PM3MYECKON MOAENbIO, MUCMOoMb3yA
(hn3nyecKmne 3aKOHbI M MPUHLMMBI, HA OCHOBE aHa/in3a YCI0BUA 3afadv BblomMpaTtb (PU3NYECKYHO
MOfJeNb, BblAENATb (YU3NYECKME BEMYMHBI U (DOPMY/bl, HEOOXOoAMMble AN €€ peLueHus,
MPOBOAUTL PaCYETbI U OLEHMBATb PeaslbHOCTb MOJTYHYEHHOI 0 3HaYEeHUA (PU3NUECKOW BE/IMYMHBI;

pelaTb KayeCTBEHHbIE 3afayl: BbICTPamBaTb /IOTMYECKM HEMPOTUBOPEUMBYHO LIEMOYKY
PacCy>XeHWNIA C ONOPOIA Ha N3YUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE AB/IEHUS;

MCNONb30BaTh NPW PELLEHNM YYeBHbIX 3aa4 COBPEMEHHbIE MH(DOPMALMOHHbIE TEXHONOT U
A1 NOWCKa, CTPYKTYpPUPOBaHUSA, WHTEpnpeTauMnm W MpeactasieHns yyebHON M HayyHO-
NoNyNSPHOM MH(OPMaLK, NONYHEHHOW U3 Pa3/IMYHbIX UCTOUHMKOB, KPUTUYECKN aHaNIM3MPOBaTh
nosly4aeMyto MH(OpMaLKIO;

NPUBOAUTL NPUMeEpPbI BKMafa POCCUMCKMX U 3apyBeXXHbIX YUYEHbIX-(IM3NKOB B pa3BUTUE
HayKu, 06 BbSCHEHNE NPOLIECCOB OKPYXKAIOLLLEr0 MUPa, B Pa3BUTUE TEXHUKW U TEXHONOT WA,

CMNO/b30BaTh TEOPETUYECKME 3HAHWS NO PU3MKE B NOBCELAHEBHOW XM3HU AN 06ecneyeHuns
6e30macHOCTM Mpu obpatleHnn ¢ Npudopamm U TEXHUYECKMMMU YCTPOMCTBaMK, NS COXPaHEHNS
340pOBbS 1 COBMOAEHNA HOPM 3KONOrMYECKOr0 NOBEAEHUA B OKPYXKatOLLEN Ccpefe;

paboTaTb B rpynmne ¢ BbIMNO/IHEHWEM Pa3/IMYHbIX COLMANbHBIX POJEN, NIaHUPOBaTb PaboTy
rpynnbl, pauvoHasbHO pacnpefensaTb 0053aHHOCTM W NJaHMpoBaTb  AeATeNbHOCTb B
HecTaHAaPTHbIX CUTYyauusiX, afeKBaTHO OLeHMBATb BKAL KaXA0ro M3 YYaCTHWKOB rpynmbl B
peLleHne paccMaTprBaeMor Npo6aeMbl.

K KOoHUy 06y4yeHns B 11 kJjacce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/KHbI
oTpaXaTb CHOPMUPOBAHHOCTb Y 0O6YYALOLLIMXCA YMEHWIA:

[JEMOHCTPMPOBATL Ha NpuMepax pPosib U MecTo (M3MKN B (DOPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHbl MUPa, B Pa3BUTUN COBPEMEHHOW TEXHWKM U TEXHOMOMMI, B NPaKTUYECKOi
[eATeIbHOCTY NOAEN, LLeNOCTHOCTb U eJUHCTBO (PN3NYECKOIN KapTUHbI MUPA;

YUMTbIBaTb [PaHWLUbl MPUMEHEHWUS W3YYEHHbIX (QU3NYECKUX MOMENEN: TOYEYHbIN
3NeKTPUYECKUIA 3apsf, NyY CBeTa, TOUYEYHbIN UCTOYHUK CBETa, AflepHas MOje b aToMa, HYK/IOHHas
MOZe/lb aTOMHOTO fipa Npw peLLeHnn PU3NYeckmx 3ajay;



pacrnosHaBaTb (PU3nYeckue sBneHuUs (NPouecchbl) U 06BACHATbL MX Ha OCHOBE 3aKOHOB
3NeKTPOAMHAMUKMA 1N KBAHTOBOM (DU3MKMW: 3M1EKTPUYECKas NPOBOAMMOCTb, TEM0BOE, CBETOBOE,
XUMUYECKOE, MarHWTHOe [eiCcTBMA TOKa, B3aMMOLECTBME MarHWTOB, 3/1eKTPOMarH1THas
WHAYKUMS, [eACTBME MarHUTHOrO MoAs Ha MPOBOLHWK C TOKOM W ABWXYLIMIACA 3apaf,
3N1eKTPOMarH1THbIE KOebaHns 1 BOJHbI, MPSAAMOSIMHEHOE pacnpoCTpaHeHne CBeTa, OTPaXKeHWe,
npenomsieHne, WHTepgepeHLms, AudpakuMs W nonspusauns CBeTa, AMCNepcus  CBeTa,
(hOTO3NEKTPUYECKNIN APPeKT ((hoTO3((eKT), CBETOBOE AaBNeHne, BOSHUKHOBEHWNE IMHENYATOro
CMeKTpa aToma BOA0pOa, eCTECTBEHHAsA Y UCKYCCTBEHHASA PafM0aKTUBHOCTD;

OMunCbIBaTb M3Yy4YeHHble CBOWCTBA BeLLECTBA (3/1EKTPUYECKME, MArHUTHbIE, OMTUYECKNE,
3NIEKTPUYECKYHO MPOBOAMMOCTb Pas3/INYHbIX CPen) M 3NeKTPOMarHUTHbIe ABneHns (Mpoueccol),
MCNoNb3ys (HM3NYECKMe BEIMUMHBL: 3MIEKTPUYECKMIA 3apsafd, Ccuna TOKa, 3M1eKTpUYeckKoe
HanpsXXeHne, 3/1eKTPUYECKOE COMPOTUBIIEHME, Pa3HOCTb NMOTEHLNAN0B, 3N1eKTPOABMXKYLLAA CUNa,
paboTa TOKa, WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHLYKTUBHOCTb
KaTyLLKKN, 3HEPrus 3MEKTPUYECKOrO M MarHWTHOro nosei, nepuoj v yactota KosfebaHuini B
KonebaTesIbHOM KOHTYpe, 3apsf M cuia TOoKa B MpoLecce rapMOHMYECKMX 3M1eKTPOMarHUTHbIX
KonebaHwin, POKYCHOE pacCTOsiHME W OMTUYECKas Cuia MH3bIL, MpY OMUCaHWM MPaBU/IbHO
TpakToBaTb (PU3NYECKNIA CMbIC/T WCMONb3YEMbIX BEIMYMH, WX O0603HAYEHWUS W eaMHMLBbI,
yKa3blBaTb (hOPMY/ibl, CBA3bIBAIOLLME AaHHYHO PU3NYECKYIO BENMUUHY C LPYTUMU BETMYMHAMM,

OMuCbIBaTb M3Y4YeHHble KBAHTOBble SABMEHWUA W MPOLECChbl, UCMOMb3ys (U3NYECKMe
BE/MYMHBI: CKOPOCTb 3MIEKTPOMArHUTHBIX BOJSIH, AJ/IMHA BOJIHbI M 4acToTa CBETa, 3Heprus u
MMNynbC (POTOHa, Mepuof nonypacnaga, 3HepPrus CBS3M aTOMHbLIX f4ep, NpW  OnMcaHum
NpaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T WUCMOMb3YeMbIX BEMMYMH, UX 0603HAYeHUs U
eMHNLbI, yKa3blBaTb (JOPMY/ibl, CBS3bIBAIOLLME [AHHYK (PU3NYECKYIO BENMUMHY C APYrMMM
BEIMYMHAMMU, BbIYUCNATL 3HAYEHME (PU3NYECKOW BETMYUNHBI;

aHanM3npoBaTb (IM3NYECKME MPOLECCbl U SBNEHMS, UCMOMb3YA (DM3NYECKME 3aKOHbI U
NpUHUMNBLL:  3aKOH OMa, 3aKOHbl NOC/MeA0BaTe/IbHOTO W MapasieNlbHOro  CoeAuvHeHUs
NMPOBOAHWMKOB, 3aKOH [bkoyns—SleHua, 3aKOH 3MeKTPOMarHUTHOW  WHAYKLMK,  3aKOH
MPAMOJSIMHEHOrO PacnpoCTpaHeHMsi CBETa, 3aKOHbl OTPAXXEHWA CBETA, 3aKOHbl MPenoMsIeHNs
CBeTa, ypaBHeHVe DMHLITeNHa AN (hoTo3(h(heKTa, 3aKOH COXPaHEHMS SHEPT MM, 3aKOH COXPaHEHNS
MMNY/bCa, 3aKOH COXPaHeHUsi 3NeKTPUYECKOro 3apafa, 3aKOH COXpaHeHUsi MaccoBOro 4ucha,
noctynatbl bopa, 3akOH paAMOaKTMBHOrO pacnafga, nNpuM 3TOM pa3nMyaTb CMOBECHYHD
(hOpMY/IMPOBKY 3aKOHa, ero MaremaTuyeckoe BblpaXXeHWe W Yycnosus (rpaHuubl, 0651actu)
NPUMEHNMOCTH;

OrnpeaensaTb HanpasfieHVWe BeKTOpa WHAYKUUW MarHUTHOrO Mons MPOBOAHMKA C TOKOM,
cunbl Amnepa n cunbl JlopeHua;

CTPOMTb M ONUCBIBaTL N300paXKeHMe, CO3aBaeMoe MNI0CKUM 3epKasioM, TOHKON INH30;

BbINOMHATb 3KCMEPUMEHTbI MO WCCNEeA0BaHMI0 (DU3NYECKUX SBNEHUIA U NPOLECCOB C
MCNONb30BaHWEM  MPSAMbIX U KOCBEHHbIX ~ WM3MEPeHWin: npu  3ToM  (hOpMYy/MpoBaThb
npo6nemy/3afady 1 runotesy y4ebHOro akcnepmmMeHTa, cobmparb YCTaHOBKY U3 NPeAnoXeHHOro
060pynoBaHMs, NPOBOANTL OMbIT U (POPMYNNPOBATL BbIBOABI;

OCYLLECTBNATL MNPSAMbIE M KOCBEHHbIE W3MEPEHUS (U3NYECKMX BENUYMH, NPU 3TOM
BblOMpaTb ONTUMa/IbHBIA CNOCO6 M3MepeHWUs WM UCMO0Mb30BaTb W3BECTHblE METOAbl OLEHKM
MOrpeLUHOCTEN N3MEepPEHWIA;

ncecnefoBaTb 3aBUCUMOCTI (PU3NYECKNX BEIMUMH C UCMOb30BaHWEM MPAMbIX U3MEPEHWIA:
NPy 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (PMKCMPOBaTb Pe3ynbTaTbl MOMYYEHHOW 3aBMCUMOCTM
(hM3NYeCKMX BeNVYMH B BUAe Tabnuuy W rpaukos, fAenatb BbIBOAbI MO pe3ynbTaTam
nccnefoBaHus;

cobnogate npasuna 6e3onacHoOro Tpyga nNpv MNPOBeAEHUM WUCCNefOoBaHWA B pamMKax
y4ebHOro 3KCnepumeHTa, Y4ebHO-UCCNeAoBaTENbCKOM M MPOEKTHOW  [AeATEeNbHOCTU €
MCNONb30BaHNEM U3MEPUTE/bHBIX YCTPOMCTB M 1ab0paToOpHOro 060pya0BaHUs;



pellaTb pacyéTHble 3afaun C SBHO 3afaHHOW (IM3MYECKO Mopenbio, WCMob3ys
(hm31YecKMe 3aKOHbI 1 NPUHLMMbI, HAa OCHOBE aHanM3a YC0BMSA 3afaun BblGMpaTh (PU3NYECKYHD
MOZEeNb, BbIAENATb (PU3NYUECKMe BENNUMHBI U (POPMY/bl, HEOOXOAMMbIE ANs €€ peLeHus,
MPOBOAMTb PAacU&ThI 1 OLIEHMBATb PeasibHOCTb MOYYEHHOTO 3HAUEHUS (PU3NYECKON BENNUMHDI;

peLlaTh KayecTBEHHbIE 3a[auyi: BbICTPaMBaTb IOFMYECKU HEMPOTMBOPEUMBYHO LIEMOYKY
paccy>XAeHnii ¢ onopoii Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTY 1 (DU3NYECKUE ABNEHUS;

MCNO/b30BATb NPY PeLeHNN YYe6HbIX 3a1a4 COBPEMEHHbIE MH(OPMALIMOHHbIE TEXHONOT N
ANs MOWUCKA, CTPYKTYPUPOBaHWUs, WHTEpMpeTauuM W NpeacTaBfeHMs y4eGHOW W HayyHo-
MoNyNspPHOIN MHGOPMALLAK, NOMYUYEHHO 13 Pa3NINYHBIX UCTOUHMKOB, KPUTUYECKN aHAIM3POBAaTh
Mony4yaeMyr MH(hOPMAaLIMIO;

06BACHSATb MPUHLMMbI AeACTBUS MaLlWH, NPUGOPOB U TEXHUYECKMX YCTPOCTB, pasnnyaTth
YCNoBwsi X 6e30MacHOro UCMob30BaHMS B MOBCEAHEBHOM XXU3HU;

NPMBOANTL MPUMEpPbI BKMada POCCUIACKMX W 3apy6EXHbIX YUYEHbIX-(DU3NKOB B pasBuUTME
HayKu, B 06bsICHEHVE NMPOLLECCOB OKPYXKAOLLLETrO MUPA, B Pa3BUTUNE TEXHUKMN U TEXHOMOTUIA;

MCNO/b30BaTb TEOPETUYECKME 3HAHWS MO (M3KKe B NMOBCEAHEBHO XU3HK ANs 06ecrieyeHus
6e30MacHOCTV Npy 06paLLEHNM C NPUGOPaMM U TEXHUYECKUMM YCTPOCTBAMU, ANS COXPAHEHNS
3[10POBbS 1 COBMIOAEHUS HOPM 3KO/IOMMYECKOro NOBEAEHUS B OKPYXKatoLLeli cpeae;

paboTaThb B rpynmne C BbINONHEHNEM Pa3/INYHbIX COLMaNbHbIX PONEN, NnaHMpoBaTb paboTy
rpynnbl, paUMOHaNbHO pacrpeaensTb 0653aHHOCTM UM MMaHWPOBaTb  AEATENbHOCTb B
HeCTaHAAPTHbIX CUTYyauusX, afleKBaTHO OLeHWBATb BKMAf KaXAOro M3 YYaCTHUKOB rpynnbl B
peLLIeHVe paccMaTpmBaeMoli Npo6iembl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosaunuyecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpO.HbeIe H[%aKanecmae 0BPA30BATEILHBIC
padooThI paodooThl pecypebl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHU S
11 dun3nKa N MeToAbl HAyYHOr0 MNO3HaHWA 2 bubnmorexa LIOK
' https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnmoteka LLOK
2.1 KukemaTuka > https://m.edsoo.ru/7f41bf72
Bubnmnoteka LLOK
22 Annamnia ! https://m.edsoo.ru/7f41bf72
Bubnmoteka LLOK
2.3 3aKOHbl COXpaHeHNs B MeEXaHWNKe 6 1 1 hitps://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MO/EKY/ISIPHO-KUHETNYECKON 9 1 Bubnmnoteka LLOK
' Teopuu https://m.edsoo.ru/7f41bf72
Bubnmoteka LLIOK
3.2 OcHoBb! TepMOAMHaMAKA 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHWSA BeLLLeCTBa. 5 Bubnmnoteka LLOK
' das30Bble Nnepexospl https://m.edsoo.ru/7f41bf72
WToro no pasgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DneKTpocTaTnKa 10 1 bubnmoreka LIOK

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

MOCTOSHHBbIV 3NEKTPUYECKMIA TOK. TOKM

bubnmnoteka LLOK

4.2 B pa3/IMYHbIX cpedax 12 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLLEE KOJIMYECTBO YACOB MO 68

NMPOIrPAMME



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

11 KJIACC

KoauuecTBO 4acoB 3.J'IeRTp0HHLIe
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
paodooThl padoThI pecypes
Paznen 1. JIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAOYKUNSA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHN4YecKne 1 3NeKTPOMarHUTHbIE 9 1 Bubnmoteka LLOK
' KonebaHms https://m.edsoo.ru/7f41c97c
29 MexaH4yecKune N 31eKTpoOMarHUTHble 5 1 bubnunoteka LIOK
' BOJIHbI https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
23 OnTka 10 3 https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBbI CneLyanbHON Teopun 4 1 bubnunoteka LIOK
' OTHOCUTE/IbHOCTM https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
o Bubnuoteka LIOK
4.1 3nemMeHTbl KBAHTOBOW ONTUKM 6 https://m.edsoo.ru/7f41c97c
bnbnuoteka LLIOK
4.2 CTpoerve atoma 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE a4p0o 5 Bubnuotexa LIOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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WToro no pasgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

Bubnunoteka LLOK

5.1 SNeMeHTbI aCTPOHOMUM 1 aCTPOIN3NKN 7 https://m.eds0o.ru/7f41c97¢
WToro no pasgeny 7
Paznen 6. OBOBILIAIOIIEE IIOBTOPEHUE

61 Obobuatolyee nosTopenne 4 Etmtsg:l;llcr)r:.ee%ilc;})c.)rl:/7f4lc97c
MToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLLEE KOJTIMYECTBO YACOB INO 68

NMPOIrPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kosan4yectBo yacos Jara DJIeKTpOHHbIe U (POBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue A — oOpaszoBaTe/bHbIE
padoThbI padoThbI pecypcnl
L Hayioe meroau nosian ) Gnymarera LIOK
https://m.edsoo.ru/ff0c32e2
OKpY)XatoLLero mmpa
Po/lb 1 MECTO (DM3MKM B
, | Gomwmecomena | suaorea LIOK
o ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOWN JeATeNbHOCTHU
nofen
MexaH14ecKoe ABVKeHME.
3 OTHOCUTENIBHOCTH MEXaHNYeCKOro 1 Bubnnoteka LLOK
ABWXeHUS. [MepemMelLeHme, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHe
4 PaBHOMepHOE NPSMO/IMHENHOe 1 Bubnmnoteka LLOK
[BWKEHMe https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bubnnoteka LLOK
ABWXEHME https://m.edsoo.ru/ff0c372e
6 CB060HOE NajieHMe. Y CKopeHue 1 Bubnmnoteka LLOK
€BOOOAHOI0 NaseHns https://m.edsoo.ru/ff0c39cc
7 zgﬂi%ﬂmeﬂ:f:pﬂmx)ﬁ:; ?oq K1 1 bubnmoreka LIOK
https://m.edsoo.ru/ff0c3ada
MO OKPYXXHOCTW
8 PaLL)nMMHnLg;n ;ngmﬁli?: I:Vvll CTeMbl 1 bubnmoreka LIOK
' L https://m.edsoo.ru/ff0c3be8
oTcyeTa. [epBbi 3aKOH HbOTOHA
9 Macca Tena. Cuna. NpuHumn 1 Bubnmnoteka LLOK

cynepnosnumm cun. BTopoii 3aKoH

https://m.edsoo.ru/ffOc3be8



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

HbloTOHa Ans MaTepuanbHo
TOUKM

10 TpeTunii 3aKoH HbloTOHa A1 1 Bubnmnoteka LLOK

MaTepuasibHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
' https://m.edsoo.ru/ff0c3d00
KOCMMYecKas CKOPOCTb

12 Cwuna ynpyroctu. 3akoH N'yka. Bec 1 Bubnmnoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna TpeHuns. KosthpuumeHT

13 TpeHuA. Crnna conpoTUBAEHUA NPU 1 Bubnmnoteka LLOK
[BWKEHUW TeNa B XXUAKOCTU U https://m.edsoo.ru/ff0c3f76
rase
[MocTynaresnibHOe 1 BpaLjaTebHOe
[BVKeHVe abCoMOTHO TBEPLOrO BuGnMoTeKa LIOK

14 Tena. MoMeHT cusbl. 11e40 cusbl. 1 )

- https://m.edsoo.ru/ff0c41a6
Ycnosus paBHoOBeCUs TBEPLOTO
Tena
IMNynbC MaTepuanbHON TOUKM,

15 CUCTEMbI MaTepuasibHbIX TOYEK. Bubnmnoteka LLOK
IMNyibC cusibl. 3aKOH COXPaHeHNs https://m.edsoo.ru/ff0c43d6
MMynbca. PeakTMBHOE ABUXeHWe
Pa6oTa 1 MOLLHOCTb CUJbl.

16 5:::;;';;::2;::i?(rmmgreopema 06 1 bubnmoreka LIOK

L https://m.edsoo.ru/ff0c4502
N3MEHEHNWN KMHETUYECKOIA
3Heprum
[MoTeHLManbHas aHeprus.
MoTeHUMabHas 3Heprua ynpyro BuGnMoTeKa LIOK
17 ehOpMMPOBAHHOIN NPY>XMHbI. 1

MoTeHUManbHas aHeprus Tena
B6O/IM3M MNOBEPXHOCTY 3eMAi

https://m.edsoo.ru/ff0c461a



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

MoTeHUManbHbIE N
HenoTeHuMasbHble cunbl. CBA3b
p8.60TbI HENOTEHUMaIbHbIX CU C

18 N3MEHEHMEM MeXaHNYeCKO bubnmorexa LIOK
https://m.edsoo.ru/ff0c478c
3Heprum cuctemol Ten. 3aKoH
COXPaHEHUS MeXaHN4eCKoi
3Heprum
NabopaTopHas paboTa
«lccnepoBaHme cBA3N paboThbl
19 CUIbI C U3MEHEHNEM
MeXaHWYeCKoW 3Heprumn Tena Ha
npumepe pacTsXXeHns pesMHOBOro
XryTay»
20 52:32&2?% pﬁaﬁm egA;KOHbI bubnmotexa LIOK
' ' https://m.edsoo.ru/ff0c4b74
COXPaHEeHNs B MEXaHUKE»
OCHOBHbIe MON0XKEHUS
21 MOIEKYNAPHO-KUHETUYECKOM Bubnmnoteka LLOK
Teopun. BpOyHOBCKOE ABMKEHNME. https://m.edsoo.ru/ffOc4dc2
Ancdysua
XapakTep ABWKeHUA U Bubnnoteka LLOK
29 B3aVIMO/E/CTBIA YacTuL https://m.edsoo.ru/ff0c600a
BelllecTBa. Mofenu cTpoeHus
rasos., XXWAKOCTEN 1 TBEPAbIX Tes
Bubnmoteka LLIOK
23 Macca monekyn. Konmyectso httos://m.ed P
BeLLlecTBa. [M0CTOSHHas ABOrajpo ttps://m.eds00.ru/ff0c600a
Tennosoe paBHOBECKE. Bubnmnoteka LLOK
24 TemnepaTtypa 1 eé n3mepeHue. https://m.edsoo.ru/ff0c600a
LLIkana Temnepatyp Lienbcus
o5 NpeanbHbii raz3 B MKT. OcHOBHOe Bubnnoteka LLOK

ypaBHeHne MKT

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c4fde

Ab6conoTHas Temnepatypa kak
Mepa CpefiHeil KUHETUYECKOW

Bubnmnoteka LLOK

26 SHEPTIAV ABIDKERIA MOEKYI. https://m.edsoo.ru/ff0c511e
YpaBHeHne MeHaeneeBa-
KnaneipoHa
Bubnmnoteka LLOK
27 3akoH [anbToHa. [Ma30Bble 3aKOHbI https://m.edsoo.ru/ff0c600a
NabopatopHas paboTa bubnmnoteka LLOK
28 «MccnefoBaHune 3aBUCMMOCTH https://m.edsoo.ru/ff0c600a
MeXay napameTpaMmn COCTOAHUSA
paspeXKeHHoro rasa»
29 3onpovecchl B naeabHOM rase u Bubnmnoteka LLOK
NX rpanyeckoe npeacrasrieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus
TepMOANHAMNYECKON CUCTEMBI U
30 CNocobbl e€ N3MEHEHUS. Bubnunoteka LLOK
KonnyecTso TensioTsl 1 paboTa. https://m.edsoo.ru/ff0c5952
BHYTpeHHAA aHeprus
0[HOATOMHOI0 MAeaslbHOro rasa
31 Buabl Tennonepenayn EMﬁn_MOTeKa LIOK
ttps://m.edsoo.ru/ff0c5¢c36
Y fenbHasa Tenn0éMKOCTb
32 BelllecTBa. KonmyecTso TENOThI Bubnnoteka LLOK
npu Tennonepeaaye. AanabatHblI https://m.edsoo.ru/ff0c5c36
npouecc
33 MepBblIii 3aKOH TEPMOANHAMUKM U Bubnnoteka LLOK
ero NpYMeHeHMe K n3onpoueccam https://m.edsoo.ru/ffOc5efc
R suiorea LIOK
' https://m.edsoo.ru/ff0c6230
TEePMOAMHAMUKN
35 MpuHumn geinctems n KMNZ4 Bubnmnoteka LLOK

Tens080 MaLUMHBbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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Bubnmnoteka LLOK

36 Livkn KapHo n ero KA, https://m.edsoo.ru/ff0c600a
3Konorunyeckme npobnembl bubnmoteka LIOK

37 TeI03HEPreTIKY https://m.edsoo.ru/ff0c600a
O606LLaIoLLNIA YPOK

38 «MonekynapHas u3rka. OCHOBbI Etlggg'l;l/cr)]:ee?scl)_gorﬁlff006938
TEPMOAMHAMUKN» — :
KoHTposibHas paboTta no Teme Bu6nMoTeKa LIOK

39 «MonekynsapHas m3nka. OCHOBbI hitps://m.edso0.ru/ff0c6a50
TEePMOAMHAMUKN» — :

40 [Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. Bubnnoteka LLOK
icnapeHue v KuneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA 1 OTHOCUTE/IbHAA BuGnMoTeKa LIOK

41 BIAXKHOCTb BO3AyXa. HacbILLEeHHbIV hitps://m.edso0.ru/ffoc64d8
nap /Im. :

TBéppoe Teno. Kpuctannnyeckue u
amopHble Tena. AHU30TPONUS BuGnMoTeKa LIOK

42 CBOMCTB KpucTannoB. XXngkue hitps://m.eds0o.ru/ff0c65f0
KpucTtanbl. CoBpeMEHHbIE — '
marepuasl
[MnaBneHne 1 KpUCTann3aLus.

43 Y aenbHas Tennota niasneHns. Etlggg'?/%eezasljnorl:/ffowms
Cybnumauus — '

44 YpaBHeHMe TennoBoro tanaHca Etlggg'?/%eezasljnorl:/ffowszo
AnekTpusaunsa Ten. BuGnMoTeKa LIOK

45 AnekTpuyeckmm 3apaa. [sa Buaa hitps://m.edsoo.ru/ffocebee
3NEKTPUYECKNX 3apanoB — '

16 [MpOBOAHNKMN, ANINEKTPUKMN U Brubnnoteka LLOK

MoNynpPOBOAHNKN. 3aKOH

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6bcc

47

48

COXPaHeHMs 3NeKTPUYECKOT0
3apsga

B3anmopeicTaue 3apsaLoB. 3aKOH
KynoHa. To4euHblit
ANEKTPUYECKNIA 3apss,

Hanps)KEHHOCTb 3N1eKTpnuyeckoro
nong. MpuHUun cynepnosnumm
ANEKTPUYECKUX NoNei. JinHum
HaNPSYKEHHOCTU

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc6ced

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc6df2

49

PaboTa cu 3N1eKTpoCcTaTUYeCcKoro
nona. MNoteHyman. PasHocTb
noTeHUmnanos

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c6f00

50

MPOBOAHUKY U AN3NEKTPUKM B
3/71IEKTPOCTATNYECKOM MOfe.
[N3neKTprUecKasi NPOHMLIAEMOCTb

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c7018

51

AnekTpoémKocTb. KoHaeHcaTop

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

52

ONEeKTPOEMKOCTb M/I0CKOro
KOH/leHcaTopa. SHeprus
3apsXKeHHOro KoHAeHcartopa

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

54

55

NabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"

MpWHUMN AeNCTBUA U NPUMEHEHME
KOHJEHCaTopoB, KONMPOBa/IbHOIO
annapara, CTPyMHOro npuHTepa.
AneKTpocTaTUYecKas 3almTa.
3asemsieHne 3neKTponprubopos

DNEeKTPNYECKINIA TOK, YCNIOBUSA €ro
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cwnna Toka. Hanps»eHue.
ConpoTunsneHune. 3akoH Oma ans
y4acTKa Lenm



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

56

57

58

59

60

61

MocnepoBaTenbHOe,
napannenbHoe, CMeLLIaHHOe
COeAVHEHNE MPOBOAHNKOB.
NaboparopHas paboTta «M3yyeHmne
CMeLUaHHOro CoeUHEHMSA
pe3ncTopoB»

Pa6oTa 1 MOLLHOCTb
3NIEKTPUYECKOr0 TOKA. 3aKOH
[>xoyna-JleHua

3akoH Oma 4151 MOJTHOM
(3aMKHYTOM) 3NeKTPUYECKOW LiENN.
KopoTKoe 3aMblKaHue.
NabopaTopHas paboTa
«3mepeHne 34C NCTOYHUKA TOKA
W ero BHYTPEHHero
CONPOTMBNEHUS

DNeKTPOHHasA NPoBOAUMOCTb
TBEpAbIX MeTa/N0B. 3aBUCUMOCTb
COMPOTUB/IEHMA METAINOB OT
Temnepartypbl.
CBepxnpoBoAMMOCTb

DNEKTPUYECKMIA TOK B BaKyyMe.
CBOICTBA 3M1EKTPOHHbIX MYYKOB

MonynpoBOAHMKM, X COBCTBEHHAS
“ NpUMeCHas NPOBOAUMOCTb.
CaolicTBa p—n-nepexoja.
MonynpoBOAHMKOBbLIE NPMGOPSI

0.5

0.5

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c74f0

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c7838

bubnmnoteka LLOK
https://m.edsoo.ru/ffOc7ae0

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUYECKINIA TOK B pacTBopax U
pacnnaBax 3/1eKTPONTOB.
AneKTponnTUYeckaa guccoumams.
DNEeKTPoNn3

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKINIA TOK B rasax.
CaMoCTOATE/NbHbIN U

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECamoCTOATeNbHbIN pasps.
MonHus. Nnasma
AnekTpryeckme Npubopsb! 1
YCTPOWACTBA M X NPaKTUYECKoe

bubnmnoteka LLOK

64 npumMeHeHue. MNpasuia TEXHUKK ! https://m.edsoo.ru/ff0c86fc
6e3omnacHoOCTH

65 O606LLaIoLLNIA YPOK 1 Bubnmnoteka LLOK
«OIEKTPOANHAMUKA https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno Teme
«3QneKTpocTaTnKa. MoCTOAHHbIN
3NeKTpUYeCcKuii ToK. TOKM B BuGnMoTeKa LIOK

66 PasAHbIX cpeaax> 1 https://m.edsoo.ru/ff0c8a8a
/Bcepoccuiickas npoBepoyHas
paboTa npu NpoBeLeHNN Ha
OymMaXXxHOM HocuTese
Pe3epBHbIn YpoK. KOHTpO/bHas BuGnMoTeKa LIOK

o Ea60Ta rlo Teme " . https://m.edsoo.ru/ff0c8c56

JNeKTpoanHaMMKa

68 Pe3epBHbI ypok. O606LatoLLmii 1 Bubnmnoteka LLOK

ypoK no Temam 10 knacca https://m.edsoo.ru/ffOc8f6¢c
OBLLEE KOMMMYECTBO YACOB MO 68

MPOIrPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Konr 1| HAata o0pa3oBaTe/IbHbI
o/ Beero POJIbHLIC PAKTHIECKUE M3ydeHHs pa3o € €
padoThI padoThI pecypcbl
[MOCTOAHHbIE MarHUTbI N UX
|| e | s LOK
' o https://m.edsoo.ru/ff0c9778
VHAYKUAW. JIMHAN MarHUTHOA
VHAYKLAN
MarHuTHoe nosne NPoBOHMKa C
2 ToKoM. OnbIT 3pcTesa. 1 bubnmnoteka LLOK
B3avMmogelicTBre NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
«
5 wanumororom e 1 ) bumoTera LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM>»
[elicTB/e MarHUTHOrO Mons Ha
MPOBOAHMK C TOKOM. Crna
4 Amnepa. JlabopaTtopHas paboTa 1 1 Bubnnoteka LLOK
«lccnepoBaHme fencTens https://m.edsoo.ru/ff0c9ac0
MOCTOSHHOIO MarH1Ta Ha pamky c
TOKOM>»
[elicTB/E MarHUTHOrO Mons Ha
5 ABVXXYLLYIOCA 3apAXKEHHYIO 1 Bubnnoteka LLOK
yacTtuuy. Cvna JlopeHua. Pa6boTa https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
ANeKTpoMarHUTHas UHAYKLMS.
MOTOK BEKTOpPA MarHUTHOW
6 NHAyKumn. AC nHayKunn. 3aKoH 1 bubnmoreka LIOK

3N1eKTPOMAarHMTHOW MHAYKLMK
dapages

https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0cc324

NabopatopHas paboTa

Bubnmnoteka LLOK

! «Mcenepoanme ABNERIIA https://m.edsoo.ru/ff0cal50
3IEKTPOMArHUTHON NHAYKLUW»
WHAYKTUBHOCTL. HABNeHne
5 camomnn. Sveprus bnorera LIOK
) https://m.edsoo.ru/ff0ca600
MarHUTHOIO MO/ KaTYLKN C
TOKOM. D/IEKTPOMArHuUTHOE rosne
TexHUYecKme yCTPonCTBa 1 UX
MPUMEHEHME: MOCTOSAHHbIE
9 MarHuTbl, 3N1EKTPOMarHUTl, bubnmnoteka LLOK
3NeKTPoABUraTeb, YCKOPUTENN https://m.edsoo.ru/ff0cc324
3NeMeHTapHbIX YacTuu,
NHAYKUMOHHasA neyb
«
' https://m.edsoo.ru/ffOcab82
NHLOYKUNA»
g | e sorao Tom sueorea LIOK
) https://m.edsoo.ru/ff0cad58
ONeKTPOMarHUTHas UHAYKLMSA»
CB060HbIE MeXaHMYeCKmMe
| e S sveorea LIOK
' o https://m.edsoo.ru/ffOcaf06
rapMOHNYECKUX KosiebaHwiA.
[MpeBpalLLleHne sHeprum
NabopatopHas paboTa
«
13 nzl[;:vclgzgcl)v?;:blﬁ i?)%%gm ;T:Ipysa bubnmoreka LIOK
https://m.edsoo.ru/ffOcc324
Ha HUTW OT A4J/IMHbI HATK 1 Macchbl
rpysa»
KonebaTenbHbIin KOHTYP. BuBnMoTeka LIOK
14 CB06O/HbIE 3/1IEKTPOMArHUTHbIE

KonebaHusi B aeasibHOM

https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cb820

15

16

17

KonebaTenbHOM KOHTYpe.
AHanorus mexxay mexaHn4yeckumm
1 3NeKTPOMarHMTHbIMM
KonebaHMaMM

®opmyna TomcoHa. 3aKoH
COXPAHEHUs 3HepPrun B neanbHOM
KonebatesibHOM KOHTYpe

MpencTaBneHme 0 3aTyxaroLmnx
KonebaHusX. BbIHY>XeHHble
MexaHuU4ecKune KonebaHus.
Pe3oHaHC. BbIHY>XeHHbIe
3/1IEKTPOMArH1THble KonebaHus

MepeMeHHbIN TOK.
CuHyconaanbHbIA NepemMeHHbIi
TOK. MOLLHOCTb NepeEMEHHOI0
TOKa. AMNIUTYAHOE U
AEVCTBYHOLLEE 3HAUYEHMNE CUSTbI
TOKa N HanpshxeHus

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcbh9c4

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcbhb86

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

18

19

TpaHcdopmatop. Mpon3BoACTBO,
nepegaya n notpebneHune
3NeKTPUYECKON 3Heprum

YCTPOCTBO M MPaKTUYECKOe
MPYMEHEHVE 3NEKTPUYECKOTO
3BOHKa, reHeparopa nepemMeHHOro
TOKa, /IMHWIA 3neKTponepeaay

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

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

20

JKONOrnMyeckme pucku npu
MPOM3BO/CTBE 3/1EKTPOIHEPTUN.
KynbTypa ncnosnb30BaHus
3NEKTPO3HEPrmn B NOBCEAHEBHON
XN3HK

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cc324

21

MexaHunyecKue BO/HbI, YC0BUA
pacnpocTpaHeHus. Mepuog.
CKopoCTb pacnpocTpaHeHus 1

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcca54



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

[ANMHA BOMHBI. [lonepeyHsble n
NpoAao/ibHbIE BOJIHbI

29 3BYyK. CKOpOCTb 3BYKa. [[POMKOCTb Bubnmoteka LLOK
3ByKa. BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
n | e Sioncrea LOK
' https://m.edsoo.ru/ffOccfe0
3/IEKTPOMArHUTHbIX BOJH
2 Tencsmen. Pasanmie cpects Gnymarera LIOK
' https://m.edsoo.ru/ff0cc324
cBA3un. Pagmonokauuns
o5 KoHTponbHas paboTta «KonebaHus Bubnnoteka LLOK
W BOSHbI» https://m.edsoo.ru/ff0cc6f8
[MpamonuHeinHoe
26 pacnpocTpaHeHue cBeTa B Bubnmnoteka LLIOK
0[lHOpPOAHOM cpefe. TOoYeUHbIi https://m.edsoo.ru/ff0cd350
NCTOYHMK cBeTa. Jly4y cBeTa
27 S:p?me:f:f:g: | I%?)Eggg:mme bubnmoreka LIOK
VR https://m.edsoo.ru/ff0cd4e0
1306paXkeHnn B NI0CKOM 3epKae
MpenomneHwne ceeTa. NonHoe
28 BHYTPEHHee OTpaXKeHwue. Bubnunoteka LLOK
MpeaenbHbIA Yron NoaHoro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHEro 0TpaXKeHms
29 diamepenme norasarens buvoTera LIOK
https://m.edsoo.ru/ffOcd67a
NPeNoM/IEHNS CTEKNa»
30 5 e, Gopuyra TomaH mmise. buvoTera LIOK
' ' https://m.edsoo.ru/ffOcddle
YBenuyeHue nnH3bI
NabopatopHas paboTa Bubnnoteka LLOK
31 «ViccrneoBaHue CBOIICTB https://m.edsoo.ru/ff0d1784

N306paXKEHNIN B NNH3AX»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0d1784

Ancnepcns ceeta. CNoXHbIN
cocTas 6enoro ceeTa. LiBeT.

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784

32
NabopatopHas paboTa
«HabnwofeHve gucnepcun ceeTa»

NHTepdepeHLua caeTa. Bu6nMoTeKa LIOK

33 Avdbpakuws caeta. iy https://m.edsoo.ru/ff0ced22
AnpakuMoHHas peLlléTka

34 [MonepeyHOCTb CBETOBbLIX BOJTH. Bubnnoteka LLOK
Monspusaums ceeTa https://m.edsoo.ru/ffOcf02e
OnTuyeckune Npmoéopsbl 1

35 YCTPOWCTBA M YCIOBUSA UX
6e30MacHOro npYMeHeHUs
I"paHnLbl NPUMEHUMOCTM

36 KN1acCMyecKom MexaHUKW. Bubnnoteka LIOK
MocTynaTbl cneymanbHON Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTENbHOCTH
OTHOCMTENbHOCTb Bu6nMoTeKa LIOK

37 O[lHOBpPEMEHHOCTU. 3amefieHne https://m.edsoo.ru/ffocfad?
BPeMeHW 1 COKpalLieHWe ANINHbI — '

SHeprus v UMNynsC

38 PeNsTUBUCTCKOM YacTuupbl. CBA3b Bubnnoteka LLOK
MaccChbl C 3HEPrueit 1 UMMybLCOM. https://m.edsoo.ru/ffOcfc68
3Heprusa nokos
KoHTponbHas pabota «OnTuka. BuGnMoTeKa LIOK

39 OCHOBbI CrIeUaIbHOI Teopun https://m.edsoo.ru/ffOcf6f0
OTHOCUTENIbHOCTU»

40 doToHbI. Popmyna NnaHKa. Bubnnoteka LLOK
DHEePrvsa 1 UMnNynbC POToHa https://m.edsoo.ru/ffOcfel6
OTKpbITWE U UcCcnefoBaHNe

41 (hoTtoappekTa. OnbIThl A. T bubnmoreka LIOK

CtonetoBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3aKOHbI (hoTo3(PeKTa. YpaBHeHME

Bubnmnoteka LLOK

42 QUHUITENHA ANS (DOTOIPEKT. https://m.edsoo.ru/ff0d015e
«KpacHas rpaHunua» ¢oToaggekTa

18 Totenssa Xmmeckos eicraue buvoTera LIOK

' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHU4YecKre yCcTpoincTaa 1
NPaKTUYeCKOe NPUMEHEHNE:

44
(hOTO3/1EMEHT, POTOAATUMK,

CONHeYHan baTapes, CBETOANOL,

45 PeLleHne 3aga4 no Teme Bubnmoteka LLOK
«ONIEMEHTbI KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbI

16 PesepopAa No paccesHuio a- Bubnnoteka LIOK
yacTuu,. MNnaHeTapHas Mogesnb https://m.edsoo.ru/ff0d091a
aTtoma

Bubnmnoteka LLOK

47 Moctynarb bopa https://m.edsoo.ru/ff0dOafa
3nyyeHne n nornotileHve

48 (hOTOHOB NpW Nepexoe atoma ¢ Bubnmnoteka LLOK
O[HOTO YPOBHS 3HEPrum Ha https://m.edsoo.ru/ff0dOafa
Apyroi. Bupbl CnekTpoB
BosHOBbIe CBOICTBA YacTuL,

49 Egn:blcﬂenip?-lvgj’;anosoﬁ bubnmoreka LIOK

PHyCKynAp https://m.edsoo.ru/ff0d0ca8
Ayanun3m. CrioHTaHHoe n
BbIHY>XJEHHOE 13/TyYeHmne
OTKpbITE PaAM0aKTUBHOCTMU.

50 OnbITbl Pe3epthopaa no Bubnnoteka LLOK
onpeaeneHunto coctaea https://m.edsoo.ru/ff0d0fd2
PaZM0aKTUBHOIO U3Ny4YeHUs

51 CBoiicTBa asb(ha-, 6eTa-, ramma- Bubnunoteka LLOK

n3nyyeHus. BnusaHue

https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1784

52

PagMoaKTNBHOCTU Ha XUBble
OpraHu3Mbl

OTKpbITWE NPOTOHA U HEATPOHA.
M3oTonbl. Anbha-pacnag.
SNEKTPOHHbBIN 1 NO3UTPOHHBIN
6eTa-pacnag. MamMma-un3nyyeHve

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1162

53

3SHeprus cBA3n HYK/IOHOB B ffpe.
FlnepHble peakumun. ALepHbIi
peakTop. Mpo6nemsl,
MepcrneKTUBbI, IKOOrnyecKune
acneKTbl SAePHOI 3HepPreTUKK

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1356

54

AnemeHTapHble YacTULbI.
OTKpbITE NO3MTPOHa. MeToap!
HabIOAeHNA N permcTpawmm
aNnemMeHTapHbIX YacTuy,. Kpyrnbii
cToNn «®yHAaMeHTa/lbHble
B3aMMO/encTBUA. E4UHCTBO
(M3MYECKOIN KapTUHbLI Mpa»

Bubnmoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

56

3Tanbl pa3BUTUA aCTPOHOMUN.
MpuknagHoe n
MW1POBO33PEHYECKOE 3HaYeHue
acTpoHomuW. Bupg 3BE€34HOM0 Heba.
Co3Be3aus, ApKue 3BE3abl,
naaHeTbl, UX BUAUMOE ABUXKEHME.
ConHeyHasa cuctema

ConHue. ConHeyHasa akTUBHOCTb.
NcTouHUK aHeprum ConHua n
3Bé3q

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1784

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784

57

3BE3/bl, UX OCHOBHbIE
XapaKTePUCTUKN. 3BE3AbI [NTaBHOMN
nocneaoBaTeNibHOCTU. BHYTpeHHee
CTpoeHue 3B€34. CoBpeMeHHbIe

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

npeAcTaBeHNSA O MPOUCXOXKAEHNN
1 aosiroumn ConHua n 38634
MneuHbliA MyTb — Hawa
"anakTuKa. lNonoxxeHwe n

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0d1784

58 ABuxeHne ConHua B Manaktuke.
["anakTuKn. YEpHble Ablpbl B Aapax
ranakTnk
BceneHHad. PasberaHvie ranakTuk. bubnmnoteka LLOK
59 Teopus bonbLLUOro B3pbIBa. https://m.edsoo.ru/ff0d1784
PennKTOoBOE 13yYeHue.
MeTaranaktmka
HepelueHHbIe npobemsl bubnmoteka LIOK
60 ACTPOHOMIAW https://m.edso0.ru/ff0d1784
Bubnmoteka LLIOK
61 KoHTponbHas paboTa «3MeMeHThI httos://m.ed /01784
aCTPOHOMMY M acTPODUINKI» Ps.//M.eds00.1
O606LLaroLLMIA YPOK. Ponb (hn3nKK Bubnmnoteka LLOK
N aCTPOHOMUN B SKOHOMW—IGCKOIZ, https://m_edsoo.ru/ff0d1784
62 TEXHONOrMYECKOW, COLManbHOM 1
3TUYECKOM chepax AesaTenbHOCTU
yenioBeka
O606LaroLLMin YpoK. Ponb 1 Bubnmnoteka LLOK
63 MECTO (13“3“'9/' W aCTpOHOMUM B https://m.edsoo.ru/ff0d1784
COBPEMEHHOW Hay4HOI KapTuHe
Mupa
O6o6LatoLmin ypok. Ponb Bubnnoteka LLOK
64 (hr3nyecKoii Teopun B . https://m.edsoo.ru/ff0d1784
(hopmMrpoBaHMM NPeSCTaBIeHNIA O
(h13nYeCKO KapTUHE Mmpa
O6o6waroLmnin ypok. Mecto Bubnmoteka LLOK
65 (h1314ECKOI KapTWHBI MMpa B https://m.edsoo.ru/ff0d1784

006LLEM psaY COBPEMEHHbIX



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

eCTeCTBEHHO-Hay4HbIX
npeLCTaB/eHNiA 0 NPUPose

Pe3epBHbIi ypoK. MarHuTHoe Bubnnoteka LLOK

66 none. SneKTpoMarHnTHas 1 https://m.edsoo.ru/ff0d1784
NHAYKUNSA
Pe3epBHbIil ypoK. OnTuKa. Brubnnoteka LLOK

67 OcHOBBbI creLanbHoii Teopum 1 https://m.edsoo.ru/ff0d1784
OTHOCUTENbHOCTH
Pe3epHblii ypoK. KBaHTOBas

Bubnmnoteka LLOK

68 (h13nKa. DNeMEeHTbI aCTPOHOMUN U 1 httos://m.eds0o.ru/f0d1784

acTpou3nKu

OBLLEE KOJIMYECTBO YACOB MO

MPOIrPAMME 68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Bubnmoteka LLOK https://m.edsoo.ru/ff0d1784
METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A
Bubnmoteka LLOK https://m.edsoo.ru/ff0d1784

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
MHTEPHET Bunbénuoteka LJOK https://m.edsoo.ru/ff0d1784
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