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INOACHUTEJIBHASA 3AIIMCKA

MporpamMmma Mo (M3MKe 6a30BOr0 YPOBHS Ha YPOBHe CpeAHero o6Luero
06pas3oBaHNA pa3paboTaHa Ha OCHOBE MOMIOXEHWI U TpeboBaHWU K pesy/bTatam
OCBOEHWA OCHOBHO 06pa3oBaTe/lbHON Mporpammbl, npeacTaBfeHHbIX B PrOC
COO, a T1akke C Y4éTOM (peflepanibHOM paboyert NporpaMMbl BOCMUTAHUA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauuax Poccuiickoit depnepaunn, peasin3yroLLmMX OCHOBHbl€e
06pasoBaTe/ibHble NPOrpaMmbl.

CogepxaHve nporpammbl MO (OM3MKEe HanpaefeHO Ha (opmupoBaHue
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KnaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOIO
noaxopga. MNporpamma no (u3anke cooTeBeTcTBYeT TpeboBaHuam PrOC COO kK
M1aHUPYEMbIM JIMYHOCTHLIM, MPEAMETHLIM M MeTanpeAMeTHbIM pe3y/ibTaTam
006yYeHMs, a Takke Yy4uTbIBAET HeOOXOAMMOCTb peanm3auny MeXnpeamMeTHbIX
CBA3E (UM3NKM C eCTeCTBEHHO-Hay4YHbIMW YYebOHbIMW npeaMeTaMu. B Heit
OrMpefenstoTCs OCHOBHbIE LM U3yYeHUs (PU3NKN Ha YPOBHE CpedHEero o6Liero
06paszoBaHus, NnaHMpyemMble pe3ynbTaTbl OCBOEHUS Kypca (DU3UKN: NIMUHOCTHBIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHe).

[Mporpamma no n3rKe BK/HOYAET:

o NJIaHMPYeMble pe3ynbTaTbl OCBOEHMS Kypca In3nKM Ha 6a30BOM YPOBHE, B

TOM YuCne nNpegMeTHble pe3y/nbTaTbl Mo rogam 00y4eHus;

e COZEPXaHMe Y4ebHoro npeamMeTa «Pur3nka» no rogam oby4veHms.

du3mka Kak Hayka O Hambosee 0O6LIMX 3aKOHaX MpUPoAbl, BbICTynas B
KayecTBe y4yebHOro npeameTa B LUKO/E, BHOCUT CYLLECTBEHHbBIA BKNa B CUCTEMY
3HaHW 06 OKpyXKatoLLeM Mupe. LLIKOMIbHBIA Kypc (PU3NKN — CUCTEMOO0BPasyHOLLNIA
A9 eCTECTBEHHO-HaY4YHbIX YUYeBOHbIX MPeAMETOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLECCOB W SIBMEHWIA, U3Y4YaeMbIX XUMUER, 6Guonoruen,
(hm3nyeckoin reorpagmein M acTpOHOMMEN. Wcnonb3oBaHWE W aKTUBHOE
NPYMeHeHMe  (DM3MYECKUX  3HaAHWIA  OrnpedensieT  XapakTep W pasBUTKE
pasHoOO0bpasHbIX TEXHOMOrMA B Cepe 3HEPreTUKW, TpaHCnopTa, OCBOEHMS
KOCMOCa, MOJSyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMW CBOMNCTBaMU U APYruX.
N3yyeHne (M3NKNM BHOCMT OCHOBHOM BKNag B (HOPMMPOBaHWE eCTECTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLMXcs, B (hOPMUPOBaHME YMEHMWIA NMPUMEHSATb
Hay4HbIA MeTOZ MO3HaHWSA NPWY BbIMOMHEHUW UMW Y4eOHbIX UCCef0BaHNIA.

B ocHOBY Kypca (M3MKM ANnd YPOBHSA CpefdHEero obuiero obpasoBaHus
MONOXEH pPsA WAEW, KOTOpble MOXHO paccMaTpvBaTb KakK MPUHLUMMbI ero
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KYpPC ABNSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pas3fenioB PU3NKK, BKIHOYAET KaK
BOMPOCbI KNacCUYeCKOW, TakK U COBPEMEHHOWN (DU3NKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
0ObeAUHEH BOKPYr (DM3NYECKMX Teopuil. Begywmm B Kypce SBSeTCH
(hopmmpoBaHve NpPeACTaB/EHNIA O CTPYKTYPHbLIX YPOBHSX MaTepuu, BelecTse u
rnosne.

Hoes eymanumapusayuu. EE peannsaums npegnonaraet MCMNoIb30BaHMe
r'yMaHUTapHOro noTeHumana (U3NYecKoW HayKu, OCMbIC/IEHME CBA3W Pa3BUTUA
(m3mkn c pasBuTMEM 00LLeCTBA, a TakkKe C  MMPOBO33PEHYECKUMMN,
HPABCTBEHHbLIMU W 3KOM0rMYeCKUMU Npobiemamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npeanonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TEXHUYECKMX U TEXHOMOMMYECKUX NPUIOXKEHWI
N3yYeHHbIX TeOPUIA N 3aKOHOB.

Hoes skonoeusayuu pPean3yetcs MOCPEACTBOM BBEAEHWSA 3/1EMEHTOB
COAepXaHus, MNOCBAWEHHBIX 3KOMIOMMYEeCKMM  Mpob/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKM W TEXHOMOMMI, a Takke 06CYXAeHWS
Npo6/ieM paunoHasibHOro NPMPOLOMO0Ib30BAHUA U 3KOJTIOTUYECKO 6e30MacHOCTH.

CTepXXKHeBbIMU 3/ileMeHTaMU Kypca (JM3MKM Ha YPOBHE CpeAHero o6Liero
06pa3oBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHMe NPeACTaBNEHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOA TeopuK, pon PyHLaAMeHTa/IbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbLIX MPEACTaBMEHMSAX O  MNpUpoAe,  rpaHuMuax
MPUMEHMMOCTM TEOPWIA, ANA  OMUCAHWA EeCTeCTBEHHO-HAYYHbIX SABMIEHUA WU
MpoLeccos).

CUCTEMHO-[eATENbHOCTHLIA MOAXOA B KypCe (hM3UKU peannsyeTcs npexae
BCEro 3a CYET opraHM3aumMm 3KCNepUMEHTa/IbHOW [eATeNlbHOCTU 06yYatoLLmXCs.
nsa 06a30BOro0 YpoBHA Kypca U3MKM — 3TO WCMO/Mb30BaHWEe CUCTEMbI
()pOHTaNbHBLIX KPAaTKOBPEMEHHBIX 3KCMNEPUMEHTOB W  /1ab0paToOpHbIX paboT,
KOTOpble B MporpaMme Mo (u3anke 06beAvHEHbl B OOLLMIA CIMCOK YYEHUYECKMX
NMPaKkTMyecknux paboT. BblaeneHne B yKa3zaHHOM MepevHe nabopaTopHbIX pabor,
MPOBOAVMMbBIX A/ KOHTPONS W OLEHKM, OCYLLECTB/IAETCA  Yy4aCTHUKaMU
obpaszoBaTe/lbHOr0 npolecca WCXoAs W3  0COOEHHOCTEN MMaHMPOBaHUA U
OCHallleHusi KabuHeTa (wm3nku. Tlpu 3TOM  0bGecrieynBaeTcs  OBfageHMe
06yyYaloLWMMNCA YMEHUAMU MPOBOANTL KOCBEHHbIE W3MEPeHUs, WCCNef0BaHuNs
3aBMCUMOCTEN  (DM3NYECKMX BEMIMUMH WM MOCTaHOBKY OMbITOB MO MPOBEPKe
NpefnoXeHHbIX rMNoTes.

Bonblioe BHMMaHWe YAENseTCA PeweHU0 PacYETHbIX W KauyeCTBEHHbIX
3agad. MMpn 3TOM ANA pacyETHLIX 3af4a4y NPUOPUTETOM SABNAKOTCA 3afayvn C IBHO
3a/jaHHON PU3NYECKO MOAE/bHO, MO3BONAIOLWME NPUMEHATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfena Kypca, Tak U WUHTErpupys 3HaHus U3
pasHbIX pa3genos. [19 KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMAIOTCA 3a4aHus Ha
00bACHEHME NPOTEKAaHUA (U3NYECKMX SBMEHMIA U MPOLLECCOB B OKpPYyXKatoLLel
XWU3HK, Tpebytowme BblbOpa (PU3NYECKON MOAEN AN CUTyauun MpakTUKo-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootBetctBMM C¢ TpeboBaHuaMM DIOC COO K matepuasibHO-
TEXHUYECKOMY 0b6ecrneyeHno y4ebHOro rnpouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YPOBHE CpeAHEro o6LLero 0bpasoBaHMs AO/MKEH N3ydaTbCA B YC/IOBUAX
NpeAMETHOro KabuHeTa (PU3NKU MW B YCNOBUAX WMHTErpPMPOBaHHOIO KabuHeTa
NpeAMEeTOB eCTECTBEHHO-HAY4YHOro uukna. B KabuHeTe (DU3NKU LOMKHO ObiTb
HeobXxo4MMoe fabopaTopHoe 060pyAOBaHME O/ BbINOMIHEHUS YKa3aHHbIX B
nporpamme no n3nkKe y4eHNYeCKnX npakTMyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaunoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUM C
MPUHUMMOM  MUHMMa/IbHOW  [OCTATOYMHOCTM U 0becneymBaeT  MOCTaHOBKY
MePeYnNCIeHHbIX B MporpaMMe Mo (M3nKe K/YeBbIX AEeMOHCTpauuii A
NCCNeAoBaHNA  M3y4YaeMbIX  ABMIEHUA U MPOLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUIA.

NabopaTopHoe o06opyaoBaHME AN YYEHUYECKMX MPAKTUYECKUX paboT
(hopmupyeTca B BUAE TemMaTMUeCKUX KOMMJIEKTOB M 06ecrneyvnBaeTcs B pacyérte
OLHOrO KOMM/eKTa Ha [BYyX obydvawowmxcd. TemaTvyecKne KOMMIEKTbI
nabopaTopHOro 060pyaoBaHUSA AO0/MKHbI ObITb MOCTPOEHbI HA KOMMJIEKCHOM
MCMO/b30BaHUM aHaNoroBbIX M LUQPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MepPUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1ab0paTopuia.

OCHOBHbIMW LENIAMU U3y4eHnsa (PU3NKK B 00LLLEM 06pa3oBaHMKM ABNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPeMIEHUS OOyYalroLWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTYallbHbIX M TBOPYECKUX
CMOCOBHOCTEWN;

e pasBuTWE MpeacTaBNeHMn 0O HAYYHOM MeTOfe MO3HaHMs U (HopMMpPOBaHUe
NCCNeL0BaTeIbCKOrO OTHOLLEHNSA K OKPYXKatoLL MM AB/IEHUAM;

o (hOpMUPOBAHME HAYYHOrO MUPOBO33PEHMSA KakK pe3ysbTata K3yYeHWUs
OCHOB CTPOEHNA MaTepumn 1 PyHAaMeHTa/IbHbIX 3aKOHOB (PU3NKW;

o (hopMUpPOBaHME YMEHWUA OOBACHATL SBMEHMS C  WUCNOMb30BaHMEM
(hM3NYECKMX 3HAHWI N Hay4YHbIX [OKa3aTe/bCTB;

« (hopmuMpoBaHME MpPeACTaBNeHUIn O PO (U3MKN AN Pas3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHOIOMNA.

JloCTKEHNe 3TUX LieNieil 06ecrneynBaeTCs pPeLleHnemM cnefyowmx 3agady B

npouecce M3y4veHust Kypca (PU3NKN Ha YPOBHE CpedHEro o6LLero o6pasoBaHus:



o nNpuobpeTeHMe  CUCTEMbI  3HaHM 06  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, Teopusix, BK/IHOYas MEXaHWKYy,
MOJSIEKY/IAPHYIO  (DU3NKY, 3NEKTPOAUHAMUKY, KBAHTOBYK (DM3MKY U
3NeMeHTbl aCTPOPU3NKN;

o (hopMUpPOBaAHME YMEHWUA MPUMEHATb TEOPETUYECKMe 3HaHUA O/
00ObACHEHMS  (DM3NYECKMX ABMIEHWA B MpUpoge W AN MPUHATUA
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMoco60B peLleHns pas3MYHbIX 3af4ady C SBHO 3afaHHOM
(bM3nMyecKor Mofenbto, 3aday, MnoapasymeBatoOLLMX CamMOCTOATE/IbHOe
co3faHve hM3NYeCcKoin Moaenu, aeKBaTHOM YCNOBUAM 3adauln;

o TOHVMaHME (U3NYECKUX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKUX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BINAHUS Ha OKPYXKatOLLLYHO
Cpedy;

e OBMlaficHME METOAAMM CamMOCTOATE/IbHOTO MIAHUMPOBAHUA U NPOBEAEHMS
(hPM3NYECKUX IKCMEPUMEHTOB, aHasmM3a U WHTepnpeTauMn MHQPopMaLuu,
onpeeneHns JOCTOBEPHOCTM NOTYYEHHOro pe3y/bTara;

e CO3[laHMe YCMOBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCNEA0BaTeIbCKON,
TBOPYECKOWN [eATEeNIbHOCTH.

Ha wn3ydeHve (u3nku (6a30Bbli YypOBEHb) Ha YPOBHE CpefHero o6Llero
obpaszoBaHua oTBoanTca 136 yacoBs: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 4aca B Heento).

Mpefnaraembliti B nporpamMme Mo (Qu3nKe rMepeyeHb 1aboPaTopHbIX U
MPaKTUYeCKMX paboT SABMSETCA PEKOMEHAOBAHHbIM, YYUTeNb [enaeT BblOOP
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0C0BEHHOCTeN 06yYaroLLMXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

du3nka — Hayka 0 npupofe. HayyHble MeToAbl NMO3HaHWSA OKPY>KatoLLEero
Mupa. Ponb  3KCcnepuMMeHTa W Teopun B MpoLecce MO3HaHMUA NPUpPoabI.
SKCMNepMeHT B PU3MKe.

MogenvpoBaHue (U3NMYECKUX SIBMEHMIA U npoleccoB. HayyHble rMnoTesbl.
dur3nyeckmne 3akoHbl 1 Teopun. paHNLbI MPUMEHNUMOCTM PU3NYECKMX 3aKOHOB.
IprHUMN COOTBETCTBMA.

Ponb U Mecto M3nKKM B (DOPMUPOBAHUN COBPEMEHHOM HAy4HON KapTUHbI
MWpPa, B NPAKTUYECKON AeATeNIbHOCTU NIOAEN.

Jlemoncmpayuu

AHanoroeble ¥ UUGPOBbIE U3MEPUTE/IbHbIE MPUOOPbLI, KOMMbIOTEPHbIE
[aTYNKMN.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

MexaHunuyeckoe aBmKeHne. OTHOCUTENIbHOCTb MEXaHWUYECKOro [ABUXKEHUS.
Cucrtema oTcuéTa. TpaeKkTopus.

MepemeLleHe, CKOPOCTb (CPefHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTb) W
YCKOpeHVe MaTepuasibHOM TOYKWM, MX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
Cno)keHne NepemMeLLIEHNI U CIOXXEHWE CKOPOCTENA.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMOMMHENHOE [ABVKEHME. [ patuku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPEeHWs, NyTM U MepeMeLLeHms
mMaTepuanbHOM TOUKN OT BPEMEHMN.

CB060AHOE NageHme. YCcKopeHme cBo6OAHOr0 NaieHus.

KpuBonuHeiHoe  aBMXeHue.  [ABMXEHWE  MaTepuaslbHOM  TOUYKM MO
OKPY>XHOCTW C NMOCTOSIHHOM MO MOAYNH CKOPOCTbH. YT/10Basi CKOPOCTb, /IMHENHaAs
cKopocTb. [Mepunog 1 yacToTta obpatleHust. LIeHTpocTpeMnTenbHOe YCKOPEHME.

TexHuYeckne YCTPONCTBA WM MPaKTUYECKOe MPUMEHEHME: CIUAOMETP,
ABWXEHWE CHapA0B, LenHble 1 peMEHHbIE Nepeaaun.

Jlemoncmpayuu

Mogenb CUCTEMbl OTCYETA, WANKOCTPaUUS KMHEMATUYECKUX XapaKTepuCTUK
ABVKEHNS.

MpeobpazoBaHmMe ABMKEHWNIA C UCMO/b30BAHMEM MPOCTbIX MEXaHW3MOB.

MageHve Ten B BO34YXe N B pa3peXXeHHOM MpoCTpaHCTBe.

HabnogeHne ABWXEHUS Tena, OPOLLUEHHOrO MNof YrAoM K TOPU3OHTY W
rOPM30HTAsIbHO.



13mepeHne yckopeHus cBOBOLHOMO NafeHus.

HanpasneHne CKOPOCTU NpuU ABUXEHUMN NO OKPY>KHOCTMU.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHre HepaBHOMEPHOTO ABVDKEHWA C Lie/bl0 OnpefeneHns MrHOBEHHOM
CKOPOCTMU.

VccnepoBaHve COOTHOLLEHWA MeXay MyTAMW, MNPOMAEHHbIMU TefioM 3a
nocnefoBaTeNibHble paBHblE TMPOMEXYTKA BPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHUW C HA4Ya/IbHON CKOPOCTLHIO, PaBHOM HY/HO.

3ydeHre ABMKEHNA LIapuKa B BA3KON XXUAKOCTHU.

3yyeHure aABMKeHWA Tena, 6pOLIeHHOro ropr3oHTasIbHO.

Tema 2. lunamuxa

MpuHUMN  OTHOCUTeNnbHOCTU  [anunesi. TlepBblii  3aKOH  HbOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHuMn cynepnosviuumn cui. BTopoit 3akoH HbloToHA
A1 MaTepnasibHOM TOYKK. TpeTuii 3aKkoH HbOTOHa A/19 MaTepuasibHbIX TOYEK.

3aKOH BceMMpHOro TAroteHua. Cuna TaKecTW. [lepBad KoCMUYecKas
CKOPOCTb.

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

TpeHve. Buabl TpeHus (MOKOS, CKOMbXKeHUs, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Cuna TPeHUs CKOMbXEHUA U cua TpeHus nokos. KoadduuneHT TpeHus.
Cwvna conpoTUBIEHUS NPW ABUXKEHWUW TeNa B XXUAKOCTU WK rase.

MocTynatensHOE 1 BpallaTesibHoe ABMKEHWe abCoNMOTHO TBEPAOrO TeNa.

MOMEHT CWUIbl OTHOCUTENIbHO OCKM BpalleHua. T1ne4yo cuibl. YCnoBus
paBHOBECKA TBEPAOIo Tena.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKOe MPUMEHEHME: MNOALMMHUKK,
[IBV>KEHWE UCKYCCTBEHHbIX CNYTHUKOB.

Jlemoncmpayuu

FABNeHne nHepuun.

CpaBHeHVe Macc B3anMO/eNCTBYOLMNX TeN.

BTopoit 3akoH HbOTOHA.

3mepeHue cun.

CnoxeHue cun.

3aBMCUMOCTb CU/Ibl YNPYTrOCTK OT Aedopmainn,

HeBecomocTb. Bec Tena npn ycKopeHHOM NoAbeME U NMajeHUN.

CpaBHeHVe CU/ TPEHUA NOKOA, KaYeHUSA U CKOIbXXEHUS.

YCnoBsusa paBHOBecUa TBEpAOro Tena. Buabl paBHoOBeCUS.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

3yyeHne ABMKeHNS 6pycKa Mo HaK/OHHOW MI0CKOCTMU.



WccnenoBaHve 3aBMCUMOCTU CUM YNPYTrOCTU, BOSHUKAIOLLMX B MPY>KUHE Y
pe3nHOBOM 06pasLie, OT KX Aethopmaumu.

WccnegoBaHve yCcnoBWii  paBHOBeCUsi TBEPAOro Tena, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonui COXpaHenus 6 Mexanuke

IMnynbC MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
MMnynbC cuibl U M3MEHEHWe uMMy/bca Tena. 3aKOH COXPaHeHWs UMMY/bCa.
PeakTVBHOe [BMXEHME.

PaboTa cusbl. MOLWHOCTb CUSTbI.

KnHeTuyeckad 3Heprus martepuasibHOM TO4YKW. Teopema 006 W3MEHeHUM
KWUHETMNYECKOWN 3HEpPrun.

MoTeHuMabHas 3Heprus. MoTeHLMaIbHas 3Heprus ynpyro
AeOpMUPOBaHHOM  MPYXWHbIL.  [loTeHUManbHas  aHeprus  Tena  BOGAU3M
MOBEPXHOCTU 3eM/N.

MMoTeHuMasbHble XU HenoTeHuuanbHble  cuibl.  CBA3b  paboThl
HENOTEeHLMa/IbHbIX CUM C U3MEHEHMEM MeXaHWUYecKOW 3Heprum CUCTEMbl Tesl.
3aKOH COXpaHeHWst MeXaHNYeCKOoW 3HepPTrunu.

Ynpyrue v Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckme YCTPOMCTBA M MpPaKTUYeCKoe MPUMEHEHWe: BOLOMET, KONEp,
MPY>XMHHBIN MUCTONET, ABVKEHME PakKeT.

Jlemoncmpayuu

3aKOH COXpaHeHUs UMMy bCa.

PeakT/BHOe [BMXEHME.

Mepexof NOTeHUMaNIbHON 3HEPT NN B KUHETUYECKYIO 1 06paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

3yyeHrie abCOMOTHO Heynpyroro ygapa C MOMOLUbH [ABYX OWMHAaKOBbIX
HUTSAHbIX MasTHUKOB.

WccnenoBaHve CBA3N paboTbl CUMbl C M3MEHEHMEM MEXaHWUYECKON 3Heprum
Tesla Ha NpYMepe PacTsXXeHUs Pe3VHOBOIO XryTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIe MOSIOXKEHUSA MOJIEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
ob6ocHOBaHVe. BpoyHOBCKOe [ABWKeHWe. [Aunddysna. Xapaktep ABWKEHUS 1
B3aMMOAENCTBMA YacTul, BellecTBa. Mofenn CTPOEHMsi ras3oB, >KMAKOCTER U
TBEPABIX TeN N 06bACHEHNE CBOMCTB BeLLECTBa Ha OCHOBE 3TUX Mogeneil. Macca u
pasmepbl Monekyn. Konnyectso BellecTsa. [locTosHHas ABoragpo.

Tennosoe paBHoOBecue. Temnepatypa 1 eé nsmepeHue. LLkana Temnepatyp
Llenscus.



Mogens wmngeasibHoro rasa. OCHOBHOE  YypaBHEHWE  MOJIEKY/IAPHO-
KMHETUYECKON Teopuy nAeasibHOro rasa. ABCOMKOTHasA Temnepatypa Kak Mepa
CpefiHen KWHETMYECKON 3Hepruv TennoBOro [ABWXeHWA 4vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnaneripoHa.
3akoH OanbToHa. M3onpoLlecchl B MAea/IbHOM rase ¢ NMOCTOAHHbLIM KOJIMYECTBOM
BewlecTBa. [pagmyeckoe mnpeacTaB/ieHMe W30MPOLLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHU4YeckMe YCTpoOCTBA W MpPaKTUYECKOe MPUMEHEHUE: TepMOMETP,
bapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe [MUCKPETHOe CTPOeHMe BeLlecTBa, (oTorpagun
MOJIEKY/T OPraHUYeCKUX COeANHEHNIA.

OnbITbl NO AUDPY3NKN XKMAKOCTEN 1 ra3os.

Mogenb 6p0yHOBCKOI0 ABVKEHUS.

Mogenb onbiTa LLTEpHa.

OnbIThl, [oKa3blBaroLLme CyLLEeCTBOBaHue MEXXMOEKYNAPHOro
B3aMMO/IENCTBUS.

Mopgesnb, NKCTpUpyoLWwas NPUPoAY AaBNeHNA ras3a Ha CTeHKM cocyfa.

OnbITbl, WNMIOCTPUPYIOLLME YpPaBHEHME COCTOAHWA WAea/lbHOro rasa,
N30NPOLLECChI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpefeneHe maccbl BO3fyxa B K/I1aCCHOM KOMHaTe Ha OCHOBE W3MeEpPEHWiA
06bEMa KOMHaTbI, JaB/leHNs 1 TeMrepaTypbl BO3JyXa B Heil.

iccnefoBaHme 3aBUCMMOCTI MeXAY napaMeTpamn COCTOAHUA paspeXxeHHOro
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMognHaMnyecKkas cuctema. BHYTPEHHSAS 3Heprus TepmoaMHaMUYecKoi
CUCTEMbI 1 CNOCOObLI eé n3MeHeHUs. KonnyecTtBo TennoTbl U paboTa. BHYTpeHHSS
3Heprua  OAHOATOMHOroO  uaeasibHOro  rasa.  Bwuabl  Tennonepejayu:
TENIONPOBOAHOCTb, KOHBEKLMA, U3NTyYyeHue. Y aenbHaa TenjaoéMKOoCTb BeLLecTBa.
KonnyecTBo TennioTel NpK Tensionepesaye.

MoHATMe 06 aamabaTHoM npouecce. [lepBblid 3aKOH TepMOAMHAMUKW,
lMpuMeHeHWe MepBoOro 3akoHa TepMoAMHaMUKKM K m3ornpoueccam. [ paduyeckas
NHTepnpeTayms paboTol rasa.

BTopoli 3akoH TepMoanHamMnK. HeobpaTMMOCTb NPOLLECCOB B NPUPOJE.

Tennosble  MawwuHbl.  TlpUHUMNLI  AEACTBMA  TEMIOBbIX — MaLUVH.
Mpeobpa3oBaHNA 3HEPrMM B TensoBbIX MalumHax. KoagppuuMeHT MonesHoro
[EeNCTBUA TennoBoi MaluuHbl, LIMkn KapHo ¥ ero KosMuuMeHT MOMe3HOro
[EeNCTBUA. IKOOrMYecKre Npobaembl TENIO3IHEPTETUKMN,



TexHMYecKne YCTPOCTBA W  MPaKTUYeCKOe TMPUMEHEHVe: ABuratesb
BHYTPEHHEr0 CropaHus, 6b6ITOBOM X0IOANIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

I3meHeHMe BHYTPEHHe 3Heprun Tena Mpu coBepLueHWr paboTbl: BblneT
MNPo6bKM M3 OYTbINKM NOJ AEWCTBMEM CXKATOr0 BO34yXa, HarpeBaHuwe 3agupa B
NaTyHHON TPy6Ke NyTEM TpeHus (BUAEOAEMOHCTPaLMS).

13MeHeHVe BHYTPEHHE aHeprum (TemnepaTypbl) Tesia npu Tennonepesade.

OnbIT No agmabaTHOMY pacluMpeHuto Bo3gyxa (OMbIT € BO3AYLUHbIM
OrFHUBOM).

Mogenv napoBow TypouHbI, ABUraTeNIs BHYTPEHHErO CropaHus, peakTMBHOIO
Aurarens.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Acpecammnuvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[Mapoobpas3oBaHMe N KOHAeHcaums. VicnapeHue v KuneHue. ABCOMKOTHaA U
OTHOCUTE/IbHAs BMIXXHOCTb BO3AyXa. HacbllleHHbIN nap. YpaenbHas Tensiorta
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEeHWS OT AaB/eHus.

TBépaoe Teno. Kpuctanimyeckme n amopHble Tena. AHM30TPONUS CBOMCTB
KpucTasinos. XXungkve kpuctanibl. CoBpeMeHHble Matepuanbl. [lnasneHve u
KpucTa/inn3aums. Y fenbHasa Tennota nnasneHms. Cyonmmaums.

YpaBHeHe TenoBoro 6anaHca.

TexHn4YeckmMe YCTPONCTBA WM MPaKTUYECKOe TMPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, KaNOPUMETP, TEXHOOTUWN MOMYYEHNSI COBPEMEHHbIX MaTepuasos, B
TOM YMC/ie HAHOMAaTEPWNAIOB, N HAHOTEXHOOT UM,

Jlemoncmpayuu

CBOWCTBA HaCbILLEHHbIX MapoB.

KnneHune npu NoOHMXeHHOM [JaBNeHUN.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpesaHns 1 NiaBneHns KPUCTa//IMYECKOro BELLEeCTBa.

JeMOoHCTpaLns KpUCcTanos.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

13mepeHmne 0THOCUTE/IbHOW BaXXHOCTW BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
AnekTpmzauma Ten. DNeKTpuUecKUd 3apad. [Ba Buaa 3NeKTPUYECKUX
3apAfoB. [pOBOAHUKM, AU3NEKTPUKX W MNOMAYMNPOBOAHUKM. 3aKOH COXpaHeHus
3N1eKTPNYECKOro 3apsaaa.
B3aumogeicTeme 3apafoB. 3akoH KynoHa. ToYeyHbI 31eKTPUYECKNIA 3apsg.
AnekTpuyeckoe none. HanpsAKEHHOCTb 3NeKTpuyeckoro nond. [puHUMN



Cynepno3vuun 3N1eKTPUYECKUX Nonei. JIMHAM Hanps>KEHHOCTU 31EKTPUYECKOro
nons.

Pabota cun  anekTpoctaTuyeckoro  nosnd.  loteHuywan.  PasHOCTb
noTeHuManoB. [1pOBOAHUKM W OWNINEKTPUKN B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyeckas NPOHMLLaEMOCTb.

ONeKTPOoEMKOCTb. KoHAeHcaTop. DMIEKTPOEMKOCTL MIOCKOro KOHAeHcaTopa.
SHeprung 3apsHKeHHOro KoOHAeHcaTopa.

TexHU4Yeckme YCTPOWCTBA M MPAKTUYECKOe MPUMEHEHWE: 3/1eKTPOCKO,
3NEKTPOMETP, 3/IeKTPOCTaTUYEeCKas 3almuta, 3a3eM/IeHMe  3/1eKTPOnprbopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYWHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO U NPUHLIMN AEACTBUS 3/1EKTPOMETA.

B3anumogeicTeme HasNeKTpu3oBaHHbIX Ten.

ANeKTpnYecKoe nose 3apsXeHHbIX Ter.

[MpOBOLHWKM B 3M1IEKTPOCTATMHYECKOM MOJIe.

QneKTpocTaTnyeckas salnTa.

[N3NeKTPUKKM B 3NEKTPOCTATMUECKOM MOSIe.

3aBMCMMOCTb  3/IEKTPOEMKOCTM MJIOCKOrO  KOHAEHcaTopa OT naowaan
MNacTWH, PaCCTOAHNA MEXAY HAMU U AN3NEKTPUYECKON MPOHMLAEMOCT!.

SHeprug 3apsH>KeHHOro KoHAeHcaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

13MepeHune 3N1eKTPOEMKOCTM KOHAEHCaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBaHUSA 3MEKTPUYECKOro TOKa.
NcTouHMKM ToKa. Crna Toka. MoCTOSAHHbIN TOK.

Hanps»keHue. 3akoH Oma a1 yyacTka Lenw.

ANeKTpuyeckoe COMPOTUBMEHUE. Y[Ae/nbHOe COMPOTMB/IEHME BeLLecTBa.
MocnepoBsaTenibHOE, NapasinesibHoe, CMeLlaHHOe CoeAnHeHne NPoBOAHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH J[pkoyna—SleHua. MOLLHOCTb
3N1EeKTPUYECKOT0 TOKa.

ONeKTPOABMKYLLAA cuna N BHYTPEHHEE COMPOTUB/IEHME WUCTOYHMKA TOKa.
3akoH Oma A/11 NOMHOIN (3aMKHYTOM) aNneKTpuyeckoin Lenun. KopoTkoe 3aMblKaHue.

ONeKTPOHHasa  MPOBOAMMOCTbL  TBEPAbIX  MeTayioB.  3aBUCUMOCTb
COMPOTUB/EHUSA META/I/I0B OT TemnepaTtypbl. CBepXnpoBOAUMOCTb.

SNEKTPNYECKMIA TOK B BaKyyme. CBOWCTBA 3/1EKTPOHHBIX MY4YKOB.

MonynpoBOAHNKMN. CobcTBeHHas n npumMecHas NpoBOANMOCTb
nonynpoBoAHNKoB. CBocTBa p—N-nepexoga. NonynpoBoAHNKOBbLIE MPUGOPI.

JNeKTPUYECKMn TOK B pacTBopax W  pacniaBax  3/1eKTPO/INTOB.
ANeKTPoIMTHYeCKasa guccounauns. 3neKTposus.



ANEKTPUYECKM TOK B rasax. CamOoCTOATeNbHbIA U HeCaMOCTOATE/NbHbIN
paspsag. MonHusa. MNnasma.

TexHMYecKne YCTpPOWCTBA W MNPaKTUYeCKoe MpPUMEHEHME: amMnepMeTp,
BO/IbTMETP, pPeocTaT, WCTOYHWKM TOKa, 3MeKTpOHarpeBaTesibHble NproopbI,
3N1eKTPOOCBETUTE/bHbIE NPUOOPbLI, TEPMOMETP COMPOTUBEHNS, BAKYYMHbIA ANO[,
TePMUCTOPbI 1 (DOTOPE3UCTOPLI, MOJTYNPOBOAHNKOBbLIV AN0A, Fra/lbBaHMKA.

Jlemoncmpayuu

i3mepeHmne Cusbl TOKA U HamnpsiKeHUs.

3aBMCUMOCTb COMPOTUBMIEHNSA LMAMHAPUYECKNX MNPOBOAHMKOB OT AJINHBI,
nnoLaan NonepevyHoro ceveHnst U MatTepuana.

CMeLLaHHOe coefiHeHVEe NPOBOLHUNKOB.

MpAmMoe U3MepeHVe 3NEKTPOABMXKYLLEN cunbl. KOpOTKoe 3amblkaHue
ralbBaHNYeCKOro 3/1eMeHTa 1 OLEHKa BHYTPEHHETO COMPOTUBEHNS.

3aBMCUMOCTb CONPOTMB/IEHNS META/I/NIOB OT TEMMeEPaTypsbl.

MpOBOAUMOCTb 3/IEKTPO/INTOB.

VckpoBoWi pa3pag v NpoBOAUMOCTb BO3AyXa.

O[LHOCTOPOHHSAA NPOBOAMMOCTb AMOJaA.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3yyeHne cMeLLaHHOrO COeAMHEHWS PE3NUCTOPOB.

3mepeHne 3NeKTPOABVKYLLEN CUIbl UCTOYHUKA TOKA M €ro BHYTPEHHEro
COMNPOTMBIIEHUS.

HabntofeHne 3nekTpoimsa.

MexnpeaMeTHbIe CBSA3H

3yyeHne Kypca m3nkn 6a30Boro ypoBHsi B 10 Knacce OCYyLLeCTBNSETCA C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMETHbIX CBA3EM C Kypcamy MaTeMaTUKW,
oronornm, XMMnmu, reorpagmm n TEXHONOTUMN.

Mescnpeomemnvie nonsmus, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HaHMS: SIBNEHWNE, Hay4Hbli (haKT, runoTesa, (M3MYecKas Be/IMYMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, IKCMEPUMEHT, MOAENIMPOBaHKE, MOAESb, U3MEPEHME.

Mamemamuxa: pPEWIEHNEe CUCTEMbl YpPaBHEHWI, JIMHEHaa yHKUMS,
napabona, runepbona, Ux rpauky 1 CBOMCTBA, TPUTOHOMETPUYECKME (PYHKLINN:
CUHYC, KOCUHYC, TAHFEHC, KOTaHreHC, OCHOBHOE TPUTOHOMETPMYECKOE TOXK/AECTBO,
BEKTOPbI 1 1X MPOEKLMM Ha OCM KOOPAMHAT, CNIOXKEHNE BEKTOPOB.

Buonozus: MexaHM4ecKoe ABVDKEHWE B XKWMBOW npupode, anddysms, ocmoc,
Tenn006MeH XXMBbIX OpraHnM3MoB (BUAbI TEMNoMNepeaayn, TensoBoe paBHOBECKE),
3NEKTPUYECKME SBMEHNS B XXUBOI NpUpoae.

Xumusi: QUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BELLECTBA, MONsAPHas Macca, TernsoBble CBOMCTBA TBEPABIX TEN, XUAKOCTEW U



rasoB, 3/EKTPUYECKME CBOWCTBA META/NOB, 3MEKTPONNTMYECKAS AMCCOLMALINS,
ranbBaHuKa.

Teozpacpus: BNAXXHOCTb BO3/yXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonozus: NpeodbpasoBaHMe OBMKEHWUIA C WUCMOMb30BaHMEM MeXaHU3MOB,
YUYET TPEHUSI B TEXHMKE, MOALMMHWUKA, WCNOMb30BaHME 3aKOHA COXPaHEHWS
MMnynbca B TeXHWKe (pakeTa, BOAOMET W [pyrue), ABWrateNb BHYTPEHHEro
CropaHusi, napoBas TypbuHa, 6bITOBOI XONOANbHUK, KOHANLIMOHEP, TEXHONOTUN
MOMYYEHUS] COBPEMEHHBLIX MaTepuasioB, B TOM 4MC/e HaHOMaTepuasnoB, WU
HaHOTEXHOMOIMK, 3/1EKTPOCTaTUYECKas 3aliuTa, 3a3eM/SIEHNEe 3MeKTPONpPU6opoB,
KCEpPOKC, CTPYWHbIN NPUHTEP, 3NeKTPOHarpeBaTe/ibHble npuoopsl,
3N1EeKTPOOCBETUTE/bHbIE MPNOOPBI, FalbBaHMKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[MOCTOSHHbIE ~ MarHUTbl.  B3aumopencTBME  MOCTOSHHbIX ~ MarHWTOB.
MarHuTHoe none. BeKTOp MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX MOMel. JIMHUN MArHUTHOM WMHAYKUUKW. KapTWUHaA NIMHWMIA MarHMTHOM
NHAYKUNW NOMS NOCTOAHHBLIX MarHUTOB.

MarHuTHoe nosie NPOBOAHMKA C TOKOM. KapTvHa NUHWA MHAYKUMM
MarHUTHOro Nons A4JIMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOro
MPOBOAHMKA, KaTYyLLKK ¢ TOKOM. OnbIT 3pcTefa. B3avmoaencTame npoBOAHNKOB C
TOKOM.

Cwnna Amnepa, eé MoAy/b U HanpaseHue.

Cuna JlopeHua, eé Moay b 1 HanpasneHune. [ABMKeHne 3apsXKeHHOR YacTuLbl
B O4HOPOAHOM MarHUTHOM nosie. PaboTa cunbl JTopeHua.

FBNeHNe  3MEKTPOMArHUTHOM WHAYKUMW. T1OTOK BekTopa MarHUTHOW
UHAYKUUW.  DNEKTPOABMXKYLLAA Cuna WHAYKUMW. 3aKOH  3M1eKTPOMarHUTHOM
NHAYKUMN Papajes.

BuxpeBoe 3neKTpMyeckoe rMone. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHMKE, ABWXKYLLEMCA NOCTYNaTe/lbHO B OAHOPOAHOM MarHMTHOM MoJse.

Npaswnno JleHua.

WVHOYKTUBHOCTL.  SABNEeHWe  CaMOMHAYKUWMW.  ONeKTPOABMXKYLLaa  cuna
CaMONHAYKLUNN.

SHEPrna MarHUTHOIO NoA KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHME: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMarHUTbl, 3M1EeKTPOABUraTeNb, YCKOPUTENN 3NeMEeHTapPHbIX
yacTuL, MHAYKLMOHHASA NeYb.



Jlemoncmpayuu

OnbIT OpcTea.

OTKNOHEHWE 3/IEKTPOHHOIO MyyYKa MarHUTHLIM MOJIEM.

JINHWUM MHAYKUUW MarHUTHOIO Mons.

B3aumogeincTeme AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eiicTeme cunbl JTOpeHUa Ha NOHbI 3NIEKTPONNTA.

FABNeHVE 31eKTPOMArHMTHON NHAYKLUNN.

Npaswuno JleHua.

3aBNCMMOCTb 3M1eKTPOABMKYLLEN CUbl UHAYKUUN OT CKOPOCTU M3MEHEHUA
MarHMTHOro NoToKa.

FBNeHne caMonHAYKLMW.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

3yyeHne MarHMTHOI 0 Nons KaTyLLKN C TOKOM.

WccnepoBaHve AeNCTBUSA MOCTOAHHOIO MarH1Ta Ha paMKy ¢ TOKOM.

VccnepoBaHve SBEHNA 3/1EKTPOMArHUTHON MHAYKUNN.

Pa3nen 5. KosieOanusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebaTtenbHas  cuctema. CB0GOAHbIE ~ MEXaHW4YeCKMe  KonebaHus.
[FapMoOHMYecKne KonebaHms. Nepuod, 4acTtoTa, amnauTyda u asa KosiebaHui,
MPY>XMHHBIA MaATHUK. MaTeMaTU4YeCKnii MassiTHUK. YpaBHEHME FapMOHUYECKUX
KonebaHwia. INpeBpaLLeHne 3Heprum Npv rapMoHNYECKMX KonebaHmsx.

Kone6aTenbHblii KOHTYP. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOonebaHus B
naeanbHOM KonebaTtenbHOM KOHType. AHaAOrMsi MeXay MexaHUYecKUmMn wu
3NEKTPOMAarHMTHbIMU  KofebaHusMmn, dopmyna TomcOoHa. 3aKOH COXpaHeHWs
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpefAcTaBneHMe 0 3aTyXatolmx KonebaHnsx. BbIHY)KAEHHbIE MEXaHMUYEeCKMe
KonebaHus. Pe3oHaHC. BbIHYXeHHbIE 3N1EKTPOMarHUTHbIE KONebaHus.

MepeMeHHbIA  TOK. CWHycOMAabHbIA  MEePEMEHHbIA  TOK.  MOLIHOCTb
MePeMeHHOro ToKa. AMMNIMTYAHOE W [eACTBYIOLLEE 3HayeHWe CW/bl TOKa W
HanNPsHKEHMS.

TpaHcthopmaTop. Mpon3BoaCcTBO, Nepedada M NOTPedIeHNe 31EKTPUYECKOIA
3Heprun. JKOJIOTUYECKME PUCKM MPU MPOU3BOACTBE 3/IEKTPO3Heprun. KynbTypa
MCMO/b30BaHWNA 3M1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HM,

TexHMYeCKne YCTPOMCTBA W MPaKTMYECKOE MPUMEHEHWNE: 3NEKTPUYECKUIA
3BOHOK, reHepaTop NnepeMeHHOro ToKa, IMHUK 31eKTponepeaay.

Jlemoncmpayuu

WccnenoBaHve napameTpoB KosebaTenbHOM CUCTEMbl  (MPYXXUHHBIA  Un
MaTeMaTUYeCKNn MasTHUK).



HabnofeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONeGaHWiA.

HabntoaeHve pesoHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KoNlebaHus.

Ocumnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HaNpsXKeHUs OT BPeMeHN) Ans
3/1eKTPOMarHUTHbIX KoNebaHui.

Pe3oHaHC npu nocnefoBaTe/lbHOM — COEAVMHEHUW Pe3nCTopa, KaTyLUKu
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

VccnepoBaHve 3aBUCUMOCTM Neprofda MasibiX KonebaHuin rpysa Ha HATU OT
[JIVHbI HUTK 1 MacChbl rpys3a.

VccnegoBaHve MepeMeHHOro Toka B Lenu M3 Moc/efoBaTeslbHo
COeAMHEHHbIX KOHAEHCATOopa, KaTyLKKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/1Hbl

MexaHn4yeckne BOJHbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOpPOCTb
pacnpocTpaHeHnss WM AJvHa BOMHbI. [lonepeyHble M NPOLOSbHbIE  BOJIHBI.
VHTepthepeHUMS 1 AndpakULmns MeXaHUYECKUX BOJH.

3ByK. CKOpOCTb 3BYyKa. [POMKOCTb 3ByKa. BbicoTa TOHa. TeMbp 3BYKa.

ONEeKTPOMAarHUTHbIE BOJIHbI. Y CMOBUA U3/TyYeHUS 3NIEKTPOMArHUTHbLIX BOJIH.
B3aumHas opueHTaumst BeKTopos E, B, V B aneKTpomMarHMTHoO BonHe. CBOICTBa
3N1EKTPOMArHUTHbLIX BOJH: OTPaXKeHWe, NpesiomsieHne, nongapusauns, avppaxkums,
NHTEpdepeHUMs. CKOPOCTb 3N1EKTPOMArHUTHbLIX BOJH.

LLIKkana 3n1eKTPOMarHMTHbIX BO/H. MpUMeHeHMe 3M1eKTPOMAarHUTHbLIX BO/H B
TEXHWKE U ObITY.

MpUHUMMNBI PagNOCBA3N U TeNeBUAeHNS. Pagnonokayms.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPY>KatoLLen cpefbl.

TexHN4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas AUArHOCTUKA B TEXHUMKE W MeauLuMHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NornepeYHbIX U NPOAOSbHbIX BOJH.

Koneb6ntoweecs Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeNOMIEHNA MeXaHNYECKMX BOJH.

HabnofgeHne nHTepdepeHumnn 1 audpakuum MexaHMyecKnx BosH.

3BYKOBOW pe30HaHc.

HabnogeHne cBA3M FPOMKOCTM 3BYKA W BbICOTbI TOHA C aMMNUATYAou U
4acTOTOM KonebaHuiA.



VccnepoBaHve  CBOWCTB  3/1eKTPOMArHUTHbIX — BOJIH:  OTPAXeEHWe,
npenomseHue, nonsapusaumns, audpakums, MHTepgepeHLms.

Tema 3. Onmuka

eomeTpuyeckad ontuka. [IpAMONMHEHOE pacnpocTpaHeHWe CcBeTa B
OfHOPOAHOI cpefe. Jlyd cBeTa. TOYEYHbIN UCTOYHWK CBeTa.

OTpaxeHune cBeTa. 3aKOHbl OTPaXKeHUs cBeTa. MocTpoeHne n306paXkeHNin B
N/I0CKOM 3epKare.

MpenomsneHne ceeTa. 3aKOHbI MPesioMIeHNs cBeTa. AGCOMOTHBI NMoKasartesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MosHOro
BHYTPEHHEr0 OTPaXKEHNS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6e10ro ceeTa. LiBeT.

CobOupatowime ©n  paccevBatoliMe JIMH3bl. TOHKasd /fvMH3a.  POKyCcHoe
paccTosiHue U OMNTMYeCcKas cuna TOHKOWM NH3bl. OCTPOEeHME M300paXKeHUn B
cobuparoLLMx 1 paccemBaromnX IMH3ax. PopmMyna TOHKON NINH3bI. YBeNNYeHue,
aBaeMOoe JIMH30MA.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOA ONTUKMN.

BonHoBas onTtuka. VIHTepthepeHumMs cBeTa. KoOrepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHNs MakCMMYMOB M MWHMMYMOB B WHTepgepeHUMOHHOM
KapTWHE OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rMaBHbIX  MakCUMyMOB MpW  MajgeHU  MOHOXPOMATMYECKOro CBeTa Ha
ANPaKLUNOHHYHO PELLIETKY.

Mongpusauma ceeTa.

TexHU4YeckMe YCTPOMCTBA W MNPaKTUYECKOe MNPUMEHEHME: OYKK, Jyna,
(hoToannapat, MPOEKUMOHHBIA annapar, MWUKPOCKOM, Tefeckor, BOJIOKOHHas
ONTUKA, AU(paKLMOHHAsA peLléTKa, NoNapons.

Jlemoncmpayuu

MpsAMONNHENHOE pacnpoCcTpaHeHWe, OTpaXKeHWe W MNpenoM/IeEHNe CBeTa.
OnTunyeckme npnbopsl.

lNonHoe BHYTpeHHee oTpaxkeHne. Moaenb CBeTOBOAA.

VccnepoBaHve CBOMCTB M306PaXKEHWIA B NINH3aX.

Mopgenu MMKpocKona, Tesieckona.

HabntogeHve nHTepepeHLUMn ceeTa.

HabnofeHve andpakumm ceeta.

HabntogeHve aucnepcum ceeta.

MonyyeHne cnekTpa ¢ NOMOLLbI MPU3MBI.

[Mony4yeHne crnekTpa ¢ NOMOLLH ANDPaKLMOHHON PELUETKN.

HabntogeHve nonapusauum ceeta.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol



13mepeHne nokasartens NpesioMIeHns CTekna.
VccnenoBaHme CBOMCTB M306paKeHUI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Paznesn 6. OcHOBBI CIeNUAIBbHON TEOPHUH OTHOCHUTEILHOCTH

["paHULbI NPUMEHUMOCTU KNacCUYeCKOM  MEXaHUKMN. MocTynaTthl
cneunasbHON TeopuM OTHOCUTENbHOCTU: WMHBAPMAHTHOCTb MOAYNS CKOPOCTU
CBeTa B BaKyyMe, NMPUHLMN OTHOCUTENbHOCTU DMHLUTENHA.

OTHOCKTENIbHOCTb OAHOBPEMEHHOCTU. 3aMef/IeHNe BPeMeHU U COKpallleHue
[ANTVHBI.

SHeprusa n UMNynbC PeNSITUBUCTCKON YacTuLb.

CBA3b MacChl C 3HEPrnen U NMMynLCOM PENATUBUCTCKOM YacTuLbl. DHEPTUS
NMOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmot K6AHMOBOU ONMUKU

doToHbI. Popmyna MNMnaHKa CBA3M 3HEPrMN POTOHA C €ro YaCTOTON. SHepPrus
N UMMY/bC (DOTOHA.

OTKpbITHE U uccneaosaHne otoaddekTa. OnbiTbl A. I'. CToneToBa. 3aKoHb!
(hoToa(hpekTa. YpaBHEHNE IMHLWITeNHA ANA PoToaddekTa. «KpacHas rpaHuua»
hoTo3(hdhekTa.

[aeneHne ceeta. OnbIThl 1. H. Jlebeaesa.

XUMUYECKOoe AeCTBME CBETA.

TexHMYecKne YCTPOMCTBA M MNPaKTUYECKoe MpUMEHeHME: (OTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

PoTO03(hheKT Ha YCTaHOBKE C LIMHKOBOM MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHETO (DOTO3(h(heKTa.

CeToanog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopga no paccesHWO O-4acTuu,
[NnaHeTapHas mogfenb atoma. [locTtynatbl bopa. WV3nydyeHwe u nornoileHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bugbl
cnekTpoB. CMeKTP YPOBHe 3Hepruy atToMa Bogopoaa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynspHO-BO/THOBOWA
Ayann3m.

CnOHTaHHOE W BbIHYX/IEHHOE U3/Ty4eHme.

TexHn4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNEeKTPasibHbIN
aHanun3 (CrnekTpockon), nasep, KBaHTOBbIN KOMMbIOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpeneneHve 4MHbI BONHbI 1asepa.

HabnoeHne NMHeNYaTbIX CNEKTPOB U3/TyUYeHWS.

Nasep.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabntofeHne nMHenyaToro cnekrpa.

Tema 3. Amomnoe a0po

AKCNepMMEHTbI, [OKasblBalowme CMOXHOCTb CTpoeHUs fgpa. OTKpbITHe
pagnoakTMBHocT.  OnbITbl  Pe3epdopga MO ONpeAeneHMto  cocTasa
PafMoaKTMBHOrO U3nyyeHmsi. CBoicTBa anb(a-, 6eTa-, ramMma-usnyveHus.
BrvsHWe panMoakTVBHOCTY Ha XXNBbIE OPraHn3Mbl.

OTKpbITME MPOTOHA M HelTpoHa. HyknoHHas mopenb sgpa lMeit3eH6epra—
VBaHeHKo. 3apsg aapa. MaccoBoe umcio sagpa. M3otonsl.

Anb(a-pacnag. ONEKTPOHHbIA W MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3ny4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

SHeprus cBA3W HYKI0HOB B aApe. AfepHble cubl. [eheKT Macchl aapa.

AnepHble peakuun. [leneHve n CUHTE3 Saep.

AnepHblil peakTop. TepmosgepHbIA cuHTe3. [pobnembl U NepCnekTUBSI
AAEPHON 3HePreTUKN. KOOTNYECKINE aCMeKTbl SAEPHON IHEPTETUKN.

AnemMeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.

MeToAbl HabNAEHNA 1 perncTpaumm afieMeHTapHbIX YacTuLl,

dyHOaMeHTa/bHble B3aUMOAeNCTBMSA. EANHCTBO (PU3NYECKOM KapTUHbI MUpa.

TexHU4YecKme yCTpOoMCTBa U NpaKTUYECKOe NMPUMeHEeHNe: LO03UMeTP, Kamepa
BunbcoHa, aaepHbIin peakTop, aToMHas 6om6a.

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

WccnenoBaHme TpeKoB YacTuL, (Mo roToBbIM OTOrpadusam).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

JTanbl pasBuUTUA aCTPOHOMUW. MNpUKNagHOe U MUPOBO33PEHYECKOE 3HAYeHMe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Co3Be3fusi, ApKue 3BE34bl, NMaHETbl, UX BUAMMOE
LBVKEHNE.

ConHeyvHasa cuctema.

ConHue. ConHeyHad aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3N.
3BE3[bl, MX OCHOBHble XapaKTePUCTUKW. [mMarpaMma «CnekTpasibHblil Knacc —
CBETUMOCTb». 3BE34bl [/1aBHOW MNOCNef0BaTe/lbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3B&3[ rNaBHOW NocnefoBaTeNbHOCTN. BHYTpPeHHee CTpOeHue



3Bé34. CoBpeMeHHble NMpeacTaBeHNs 0 NPOUCXOXAeHUM 1 3sontounn ConHua u
3BE3[. JTanbl XXWU3HW 3BE3,.

MneuHblin MyTb — Hawa anaktuka. MonoxeHne u asuxkeHne ConHua B
[anakTuke. Tunbl ranakTuK. Pagnoranaktmku U Keasapbl. YEpHbIE Ablpbl B 44pax
raNakTuK.

BceneHHas. PaclumpeHune BeeneHHoW. 3akoH Xab6na. PasberaHue ranakTuk.
Teopws bonbLuoro B3pbiBa. PennMKTOBOE N3NyYeHue.,

MacwitabHast CTpyKTypa BceneHHoil. MeTaranakTuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEBHHbLIM /1a30M C MCMO/b30BaHNEM KOMIMbHOTEPHbIX
MPUNOXEHNIA ANA onpeaeneHns NnonoXKeHNs HebecHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be34ma CeBepHOro nonyLuapus u apkue 3Be3bl.

HabntogeHns B Teneckon JlyHel, nnaHeT, MneyHoro MNyTu.

O6o0maromniee MOBTOPEHUE

Pofb  (M3MKM ¥ aCTPOHOMWUM B  3KOHOMMUYECKOW, TEXHONOrMYeCKo,
COLMaNbHON N 3TUYECKOW clhepax AedATe/IbHOCTU YesioBeka, posb 1 MecTo PU3NKN
N aCTPOHOMMM B COBPEMEHHOI HAY4YHOI KapTUHE MUPa, PO/ib PU3NYECKON TEOPUU
B (DOPMMPOBaHUWM MpPEACTaBMIEHNA O (U3NYECKON KapTUHE Mupa, MECTO
(h13nYecKoin KapTUHbI MMpa B 06LLEM PsAAY COBPEMEHHBLIX €CTECTBEHHO-HAY4YHbIX
NpefcTaBNEHNIA O NPUPOJE.

MexnpeaMeTHbIe CBSA3H

3yyeHne Kypca m3nkm 6a30B0ro ypoBHs B 11 Knacce OCYLLeCTBAAETCH C
YUETOM cofepyKaTeNnbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
oronornn, XMnn, reorpamm n TEXHO/OMMMN.

Meocnpeomemuvie nonwsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BeNIMUYMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHWe CUCTEMbl  YPaBHEHWA, TPUrOHOMETPUYECKME
()YHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPbl M MX MPOEKLUUN HA OCU KOOPAWMHAT, CNOXEeHWe BEeKTOpOB,
MPOV3BOAHBbIE 3/1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MOA00MA TpPeyrosibHUKOB,
ornpegesieHne naowaamn naocknx puryp n oovéma Ten.

Buonoaus: 3NeKTpUYECKMe SBNEHUS B XMBOW npupoge, KonebatesibHble
ABWKEHWS B XXMBOW NPUPOAE, ONTUYECKME ABMIEHNSA B XXMBOW NpUpoAe, AencTBume
pagmaLlmm Ha XX1Bble OpraHnsmbl.

Xumusi: CTPOEHME aTOMOB N MOJIEKY/T, KpUCTaIMYecKasa CTPYKTypa TBEPAbIX
TeNl, MexaHu3Mbl 00pa3oBaHMSt KPUCTa//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanns.



Teoepagpusi:  MarHWTHble MoMOCa  3eMn, 3a/1eXXW  MarHUTHbIX — PYA,
(hoTOCHLEMKA 3€MHOI NOBEPXHOCTK, MpefcKasaHne 3eMIETPACEHNIA.

Texnonoeusi:  NNHAW  3NEKTPONepesay, reHepaTtop MNepemMeHHOro TOKa,
aNeKTpoABuraTenb, MHAYKUMOHHAA Meyb, pagap, PaavornpuéMHUK, Tenesumsop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKLUMOHHBIA annapaT, BOMOKOHHAs OMTUKa,
CONIHeYHas baTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeameta «®Pu3nka» Ha YpPOBHe CpedHEro 06Lero
0bpa3oBaHNsA (6a30Bblii YPOBEHb) AO/MHKHO 06eCneunTb AOCTUXKEHME CEAYHOLLMX
NINYHOCTHbIX, MeTanpeAMETHbIX U MPeaMETHbIX 06pa30BaTe/IbHbIX Pe3y/bTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA Y4eOHOro npeameta « PU3NKa» LO/HKHbI
OTpaXXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATLCH
chopMMPOBaHHOW BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOW LIEHHOCTHbIX
OpUeHTaUMiA,  MO3UTUBHBLIX  BHYTPEHHMUX  YOEXAEHWWA, COOTBETCTBYHOLUNX
TPaANLUMOHHBIM LIEHHOCTSIM POCCUICKOr0O O6LLECTBA, PaCLUMPEHUE YKM3HEHHOIO
OMbITa U ONbITa AEATENbHOCTN B MPOLECCe peann3aumMm OCHOBHbIX HarpaB/ieHWi
BOCNUTATEIbHON [esATeNIbHOCTU, B TOM YMC/e B YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

COPMMPOBAHHOCTb FpaXKJaHCKOW No3nLmm 06y4aroLLerocs Kak akTBHOIo v
OTBETCTBEHHOI0 Y/IeHa POCCUIACKOro 00LLEeCTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
[AEeMOKpaTUYeCKNX LeHHOCTEM;

rOTOBHOCTb BECTU COBMECTHYHO [eSATe/IbHOCTb B MHTepecax rpakaaHCKOro
06LLIeCTBa, y4acTBOBATbL B CaMoyrnpaB/eHnn B 06pa3oBaTe/lbHO OpraHu3aLmm;

YMeHMe B3aMMO/eNCcTBOBaTb C COLMaIbHbIMU UHCTUTYTaMN B COOTBETCTBUN C
NX PYHKUMAMMN N HA3HAYEHWEM;

rOTOBHOCTb K N'YMaHMUTapHOW W BONIOHTEPCKOW AeATeNbHOCTY;

2)IaATPHOTHYECKOT0 BOCIIUTAHMS:

chopMMPOBAHHOCTb POCCUIACKOIA rpaXkaaHCKoM NOEHTUYHOCTH,
naTpuoTn3Ma;

LIEHHOCTHOE OTHOLLEHME K TOCYAapCTBEHHbIM CUMBOMAM, AOCTVKEHWUAM
POCCUIACKMX YUYEHbIX B 0611aCTW (IU3NKN N TEXHUKN;

3)I[yXOBHO-HpaBCTBeHHOFO BOCIIUTAHUA:

ChopMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOTrO MOBEeAEHWS;

CMOCOBGHOCTL OLEHMBATb CUTYauMl0 M MPUHMMATb OCO3HaHHbIE peLLeHNs,
OPUEHTMPYACb Ha MOPa/lbHO-HPABCTBEHHbIE HOPMbI W LLEHHOCTW, B TOM 4uC/e B
[eATeNbHOCTU YYEHOTO;

0CO3HaHWe NIMYHOro BK/Iaa B MOCTPOEHME YCTONYMBOIrO OYAYLLEro;

4)3¢TeTU4eCKOro BOCIIUTAHMS:

3CTETMYECKOE OTHOLLEHME K MUY, BK/IKOYas 3CTETUKY HayYHOro TBOPYECTBa,
MPUCYLLIEr0 (IM3NYECKOI HayKe;



5)Tpy10BOro BOCIIMTAHMS:

NHTEPEC K pasnMyHbIM cepam npodecCOoHabHOW AeATeNbHOCTU, B TOM
ymce CBs3aHHbIM C (PU3NKOM U TEXHWUKOR, YMeHWE COBEpPLLATb OCO3HAHHbIN BbIGOP
OyayLien npoeccum 1 peann3oBbiBaTb COOCTBEHHbIE XXMU3HEHHbIE M/1aHbI;

rOTOBHOCTb M CNOCOOHOCTbL K 06pa3oBaHM0 1 caMo0bpa3oBaHMO B 06/1aCTH
(M3MKM Ha NPOTSHKEHNUN BCEN XKIU3HU;

6)3K0/10r149eCKOro BOCIIUTAHMS

CPOPMMPOBAHHOCTb  3KOMOMMYECKOA Ky/bTYpbl, 0OCO3HaHWe [106a/bHOro
XapakTepa 3K0N0rnyeckmnx npobnem;

NNaHNPOBaHWE N OCYLLECTBEHME AENCTBNIA B OKPYXKAIOLLLEN Cpefie Ha OCHOBe
3HaHWS LieNei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

paclUMpeHne onblTa [esTeNlbHOCTU 3KO/IOMMYECKO HarpaB/lEHHOCTN Ha
OCHOBE MMEHLLIMXCA 3HAHWI MO PU3NKE;

7)UeHHOCTH HAYYHOI'O NMO3HAHMS:

COPMMPOBAHHOCTb MUPOBO33PEHMS,, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PUINYECKOI HAYKN;

OCO3HaHMEe LEHHOCTN Hay4HOW [eATeNbHOCTM, TOTOBHOCTb B MpoLecce
M3yyeHUss  (PU3MKM  OCYLLECTBAATb  MPOEKTHYH U MUCCNeA0BaTeNbCKYHO
AeaTeNbHOCTb MHANBUAYaNNbHO W B rpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITeNlbHO  (POPMY/NMpOBaTb M aKTyaiusMpoBaTb  Npobnemy,
paccMmaTpunBaTb ee BCECTOPOHHE,
onpenenaTb Uenn p[eATeslbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUU NX
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTM W MPOTMBOPEYNs B paccMaTpuBaeMbIX
(PM3NYECKMX ABMEHUSAX;
pa3pabartbiBaTb MaH pelleHns npob6seMbl ¢ YYETOM aHa/IM3a UMeRLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/ILHOCTb, OLEHNBATL COOTBETCTBME Pe3y/1bTaTOB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMHATL  paboTy B YC/MOBUSAX — peasibHoro,
BUPTYaNbHOro 1 KOMOMHMPOBAHHOIO B3aMMOJENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN YKN3HEHHBIX NPO6/EM.
ba3oBble ucciieoBarTe/IbCKHe JeiCTBUSI:
BNafeTb Hay4yHOW TEPMUHOMOTMENR, K/OYEBLIMU MOHATUAMM M METoAamu
(hM3MYECKOIN HayKu;



B/1aleTb HaBblKaMUN y4ebHO-MCCNef0BaTeIbCKOM U NPOEKTHOW AeATe/IbHOCTY
B 061aCTV (DM3NKKN, CMOCOOHOCTLIO 1N TOTOBHOCTHIO K CAMOCTOSATE/IbHOMY MOWCKY
METOJ0B peLleHns 3afa4y (M3NYECKOro CofAepXKaHus, MPUMEHEHUIO Pas3/NYHbIX
MeTO/0B MO3HaHUS;

BfageTb BUAAMU [AeATeNIbHOCTW MO  MOJYYeHW0 HOBOTO 3HAHWUS, ero
NHTepnpeTaumun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Yumc/ie Npu co3haHnM yUYebHbIX NPOEKTOB B 061aCTU (DU3UKUK;

BbISABNATb MPUYNHHO-C/IEACTBEHHbIE CBA3WM W  aKTyaM3MpoBaTb 3afady,
BblABUraTb rMMNoTe3y eé pelleHnsi, HaXOAWUTb aprymeHTbl ANA [0Kas3aTe/bCTBa
CBOMIX YTBEPXAEHWIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPelleHns 3afayn  pesynbTathl,
KPUTUYECKM OLeHMBATb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMpPOBaTb COOCTBEHHblE 3afayvM B 006pa3oBaTe/lbHOM
[eATeNIbHOCTI, B TOM YMC/e NPY N3yYeHUN (DU3KKMK;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHMBATb NPUOBPETEHHDIV OMbIT;

YMeTb MEPEHOCUTb 3HaHMA N0  (DM3MKe B NPaKTUYecKytdo 061acTb
XKN3HedeATeIbHOCTH;

YMeTb UHTErPMpPOBaTh 3HaHNA M3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE MAeW, Npeanaratb OPUrnMHasIbHbIE NOAXOAbI U PELLeHUS;

CTaBMTb NPOGEMbI M 3afauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.
Pa6ora ¢ unpopmaunmeii:

BflafeTb HaBblKaMuK MOYyYEHUS MHGOPMaLMA (IU3NYECKOrO COAepXKaHus U3
MCTOYHMKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBNATb MOWCK, aHasun3,
CUCTEMATU3ALMIO U MHTeprpeTaumio MHGOpMaLMn pasinyHbIX BUAOB U (HOpM
npeacTaB/eHus;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMaLNK;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX M KOMMYHUKaUMOHHbIX
TEXHO/OMMIN B pPeLleHMN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpraHmn3aumMoHHbIX
3aga4y C CO6MOAeHNEM TPebOBaHUA 3PrOHOMUKK, TEXHUKM 6e30MacHOCTH,
TUTVEHbI,  PECYPCOCOEPeXXeHUs, MpPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3faBaTb TEKCTbl (PU3NYECKOro COAEepXXaHWA B Pas3/IMYHbIX (opmartax C
YUYETOM Ha3Ha4YeHMst MHPOPMaLMK 1 LieNIeBOM ayanTopun, Bblibnpas onTUMabHYHO
(hopMy npeacTaBneHns 1 BU3yanunsaunm.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYLUECTBNATL  OOLeHMe Ha YypoKaxX (M3MKM W BO  BHE-YPOUHOIA
NeATeNbHOCTY;



pacrnosHaBaTb  MPeAnoCbINKM  KOHQ/IMKTHBIX  CATYauuidi  Un  cMsiryatb
KOH(/IVKTBI;

Pa3BEPHYTO W IOrMYHO M3MaraTb CBOK) TOYKY 3PEHMS C WCMO/b30BaHWEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BblOMpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AeACTBUA C YUYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONMEKTUBA;

NpMHUMaTb  LUEN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPAMHUPOBaTb [EACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AeCTBUIA,
pacrnpefendTe PO/t C YYETOM MHEHWUA Y4YaCTHMKOB, O6CY)XKAaTb pe3y/bTaTbl
COBMECTHO paboThbl;

OL|eHMBaTb KayeCTBO CBOEro BKMada WM KaX4oro y4yaCTHMKa KOMaHAbl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npegiaratb HOBble MPOEKTbl, OLEHMBAaTb WAEM C MO3ULUM  HOBMU3HBI,
OpPUIMHAIBHOCTK, NPaKTUYECKOW 3HA4YMMOCTM;

OCYLLECTBNATb MO3UTMBHOE CTpaTermyeckoe MoBefdeHNe B  Pas/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPYECTBO U BOOBPaXKEHME, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AesATeNlbHOCTb B 061acTu
(M3MKN M aCTPOHOMWM, BbISBSATL NPOGMEMbI, CTaBUTb U  (HOPMYNMPOBaTb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaBMATL MMaH pPelleHnst PacqETHbIX U KayeCTBEHHbIX
3ajau, NaH BbINOMHEHNS MPAKTUYECKON paboTbl C YHETOM MMEHOLLMXCS PECYPCOB,
CO6CTBEHHbIX BO3MOXKHOCTEN U NPeANoYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLUsAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

aenaTb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha Ceb6s
OTBETCTBEHHOCTb 3a PeLLEHNE;

OLeHMBaTb MPUOBPETEHHBIA OMbIT;

Cnoco6CcTBOBaTb (POPMUPOBAHWMIO W TMPOSABIEHNIO 3pyauMuMK B 061acTu
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN U KYNIbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [AeATENbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3yNbTaToB LIENSAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/IbHOM  peiekCUM  Kak  OCO3HaHWS
COBEpLUaEMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;



MCNONb30BaTh MPUEMbI pedriekKCnn A1 OLEHKN CUTyauuu, BbiI6opa BEPHOMO
peLLeHns:;

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATL PeLUEHUA MO UX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX Mpu aHasv3e pe3ynbTaToB
[eATeIbHOCTY;

NpUHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NpaBo 1 MpaBo APYrnx Ha OLLINOKMU.

B npouecce AOCTMXKEHUA NMYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS MPOrpaMMmbl
no (wusMke ANa YPOBHA cpeaHero o06Llero o06pa3oBaHUA Yy 06yYaroLMXCA
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosaraoLpia
ChopMM1POBaHHOCTb:

CaMOCO3HaHWs, BK/IOYatoLLero cnocobHOCTb NOHUMATbL CBOE 3MOLMOHa/IbHOE
COCTOsiHWE, BUAETL Hamnpas/ieHNs pa3BUTUA COOCTBEHHOW 3MOLMOHA/IbHOW Cdepbl,
ObITb YBEPEHHbLIM B CEOE;

CamMOoperynMpoBaHuns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMEHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3MOLMOHa/IbHBIM U3MEHEHUAM W NPOSABNATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLUW, BK/IHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHUIO LeNn
ycrexy, OnTMMMU3M, MHULMATMBHOCTb, YMEHWe AeCTBOBaTb WMCXO0AS M3 CBOMX
BO3MOXHOCTEW;

aMMaTuK, BK/IKOYaOLLEN CNoCOOHOCTb NOHUMATb 3MOLMOHA/IbHOE COCTOsAHME
APYrnX, Y4uTbIBaTb €ro NpW  OCYLLECTB/IEHUM OOLLEeHMs,, CMNoCOBHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U paspeLllaTb KOHMINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHuy 06y4yeHuss B 10 kiacce nNpeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMMepax pofib U MEecTo (M3MK1U B (HOPMUPOBAHUN
COBPEMEHHOI Hay4HON KapTUHbI MMpPa, B Pa3BUTUN COBPEMEHHON TEXHWUKN U
TEXHOOMMIA, B NPaKTUYECKON LeATeNbHOCTU NIOAEN;

YUMTbIBATb TPaHULLbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOJeNei:
mMaTtepuasibHas ToYKa, MHepumaibHas cucteMa oTcuéTa, abCconoTHO TBEPAOE TeNo,
naeanbHbIA ra3, MoAenn CTPOEHUS rasoB, XXMAKOCTEN U TBEPALIX TeN, TOUYEUHbIN
3NEKTPUYECKINIA 3apsg NPK peLLeHn (U3NYeCcKnX 3aaay;



pacno3HaBaTb (m3nyeckme aBneHns (NPOLEeCcChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHWS BelecTBa U
3NIEKTPOAUHAMUKIN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOMHENHOe
LBWKeHVe, CBOOOAHOE nNafeHWe Tes, [ABWKEHWe MO OKPY>KHOCTW, WHepLus,
B3aMMOfencTeme Ten, aAuddysnsa, 6poyHOBCKOE ABUXEHME, CTPOEHME XXUAKOCTeN
N TBEPAbIX TeN, N3MeHeHNe 06bEMa Tes Npu HarpeeaHun (OXNaXaeHUn), TenioBoe
paBHOBeCKE, WCMapeHne, KOHAEHCaUWs, MNnaBieHve, KpUCTa/In3aums, KurneHue,
BNIaXKHOCTb BO34YyXa, MOBbILLEHNEe [aB/IeHWs rasa Npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay napaMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3MIEKTPU3aLna Tes, B3aMMOLeNCcTBUe 3apaoB;

OMMCbIBATb MEXaHWYeCKOe [ABWXKEHWE, WCMONb3ys (PU3NYECKNE BeSIMYMHBI:
KOOpAuHata, nyTb, MepeMeLleHre, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMNYNbC Tena, KMHETUYECKasd 3Heprus, noTeHUuMasibHaa 3Heprus, mMexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWM NPaBU/IbHO TPaKTOBaTb
(PM3NYECKNA CMBICT UCMOMb3YEMbIX BE/MUYMH, WX O0603HAYEHMS W eanHMLBbI,
Haxo4anTb (hopMy/ibl, CBA3bIBAIOLLME AAaHHYH (PU3NYECKYHO BEMYMHY C APYTUMMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TEMOBble CBOWCTBA TeN W TEN/OBble SB/IEHUS,
NCnonb3ys (U3nMYeckne BeNUYUHBLL: [aBfieHWe rasa, TemnepaTtypa, CpefHss
KWHETMYECKaa 3HEPrusi XaoTUYECKOro ABWXKEHUS MOJIEKY/I, CpefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TenJoBOro [ABurartensd; npu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeIUUYUH, WX
00603HaYeHNs W  efUHWLbl, HaxXOAUTb (OPMYy/bl, CBA3bIBAKOLLME [AHHYIO
(h13MYeCKyro BENIMUNHY C APYTUMUN BeSIMYMHAM,

OMNUCbIBaTb M3YYeHHbIe 3IEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKune
ABNneHns (NPoLEecchl), UCMOMb3Ya (PU3NYECKME BENIMYUMHbI: 3NEKTPUYECKUIA 3apsaf,
3NIEKTPUYECKOE Mosie, HaNPSXKEHHOCTL MONA, NOTEHUMAN, Pa3HOCTL NOTEHLMAMOB;
MNpyv OMUCaHWN MpPaBWU/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOJMb3YEMbIX
BE/IMYMH, UX 0003HAYEHWA W eAuMHMUUbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
[aHHYI0 (DU3NYECKYIO BENIMUMHY C APYTVMMU BEIMYNHAMU;

aHan3MpoBaTb (PU3NYECKMe NPOLECCHl U AB/EHUSA, UCMOMb3ya (PU3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOrO TAroTeHns, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHus KMMy/bCa,
NPUHUMN CYNepnosnuumyv cua, NPUHUMN paBHOMNPaBUA WHepLuasibHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpUI0 CTPOEHUS BeLLeCcTBa, rasoBble
3aKOHbI, CBA3b CPefHeil KMHETUYECKON SHEPrUN TEMIOBOrO ABVKEHNUA MOMEKYS C
abCONOTHOW TemnepaTypou, Nepsbld 3aKOH TePMOAMHAMUKM, 3aKOH COXPaHeHWs
3NEKTPUYECKOTO 3apsafa, 3akoH KynoHa, MpU3ITOM  pas3nnyaTb  CI0BECHYHO



(hopmMyNIMPOBKY 3aKOHa, ero MaTtemaTu4eckoe BblpaXKeHue W ycoBus (rpaHuubl,
06n1acTu) NPMMEHUMOCTW;

OObACHATb  OCHOBHblE  MPUHUWMbLI  JEACTBMS  MaluMH, NpubopoB W
TEXHUYECKMX YCTPOMCTB; pasninyatb YCMoBMSA UX 6e30MacHOro MUCrosib30BaHNA B
MOBCeAHEBHOM XXW3HU;

BbIMO/HATL  3KCMEPUMEHTbI MO  WCC/EA0BaHUIO  (IU3NYECKUX SBMEHUIA U
MPOLECCOB C WCMO/b30BAHMEM MPAMbIX W KOCBEHHbLIX W3MEPeHWi, Npu 3TOM
(hopmynupoBatb Mpobnemy/3afjady M rUnoTesy Y4ebHOrO  3KCNEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUSA, MPOBOAMTL OMbIT U
(hopmynmpoBaTtb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNS (IN3NYECKUX BEMYUH, NPU
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (OM3NYECKUMW  BeIMYMHAMKU  C
MCNONb30BaHNEM MPAMbIX W3MEPEHWIA, MPU 3TOM KOHCTPYWMpOBaTb YCTaHOBKY,
(mkcmpoBaTb pe3ynbTaTbl MOSYYEHHOW 3aBUCUMOCTU (DU3NYECKUX BESIMYMH B
BUAe Tabnuu 1 rpadnkoB., Aenatb BbiBOAbI MO pe3y/bTaTaMm UCcCefoBaHus;

cobntogate npaswusia 6e3onacHoro Tpyga npv NpoBefeHUU UCCnefoBaHuUin B
pamkKax y4ebGHOro aKcrnepvMeHTa, Y4eOHO-MUCCef0BaTE/IbCKON W MPOEKTHOW
[eATeNIbHOCTN C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOUCTB M N1abopaTopHOro
0bopyoBaHus;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMoNb3ys (IM3nYecKme 3aKOHbI U MPUHLMNbLI, HA OCHOBE aHa/In3a YCNOoBUA 3aa4um
BbIGUpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MUECKMe BENUUUHBI U (HOPMY/bI,
Heob6Xxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MO/Ty4eHHOIr 0 3HaYeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3afjauu: BbICTpamBaTb IOrMYECKN HENPOTUBOPEYNBYIO
LIeMOYKY pacCy>kKAeHWi C ONnopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckune ABNeHns;

MCMoNMb30BaTb  MPU  peleHMn  yyebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHOIOTUWN AN MOUCKA, CTPYKTYPUPOBaHUSA, NHTEprpeTaLmm
N NnpefcTaBfeHns y4ebHOM 1N Hay4yHO-MoNYNAPHOM UHQOPMaLMK, NoYyYeHHOW 13
Pa3NYHbIX UCTOYHNKOB, KPUTUYECKWN aHaNIM3MPOBaTb NoMyYaeMyto MH(DOPMaLMIO;

NPVYBOANTL NPUMEPbI BKNaAa POCCUACKMX U 3apYyOEXHbIX YUEHbIX-PU3NKOB B
pa3BMTME HayKu, OOBACHEHWE MPOLECCOB OKPYXKaloLWero mupa, B pasBuTUe
TEXHUKMN N TEXHOSIOTUA;

MCMOMb30BaTb TEOPETMYECKME 3HaHUA MO (JM3MKe B MOBCEAHEBHON XXWN3HU
Ana obecneyveHns 6e30MacHOCTM NpK 0bpaLleHnMn ¢ npnuéopammn 1 TeEXHUYECKUMU



YCTPOWCTBaMK, ANA COXPaHEHMs 340P0BbA U COBNIOAEHMS HOPM 3KOMOMMYECKOro
MOBEEHMNS B OKPYXKatOLLLEN cpefe;

paboTaTb B Trpynmne C BbINOHEHUEM Pa3/INYHbIX COLUMA/bHBLIX POJEN,
NnaHWpoBaTb pPaboTy rpynnbl, pauuMoHasIbHO pacnpefenaTb 0083aHHOCTM W
MNaHMPOBaTb AeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLIEHNBATb
BKNa/, KaX40ro U3 y4aCTHUKOB rPynrbl B PeLeHre paccMaTpuBaemoin npobnemsl.

K KoHUy 006y4yeHus B 11 kuaacce npeameTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE [O/MKHbI OTPaXKaTb COPMMPOBAHHOCTL Y 00YHatOLLMXCA YMEHWIA:

[AEMOHCTPUPOBaTb Ha NpuMepax posib U MecTo (PU3NKM B (POPMUPOBAHMK
COBPEMEHHOI Hay4YHON KapTUHbI MUpPa, B PasBUTUN COBPEMEHHOW TEXHWUKN U
TEXHO/IOMNiA, B MPAKTUYECKON AeATeNbHOCTU NIOAEN, LIENOCTHOCTb U eAMHCTBO
(hM3MYECKOIN KapTUHbI MDA,

YUMTbIBaTb TPaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeEN:
TOYEYHbIV 3N1eKTPUYECKUIA 3apsg, Ny4d CBeTa, TOYEUHbIA UCTOUYHMK CBeTa, afepHas
MOAEeNb aToMa, HYK/IOHHas MOAeNb aTOMHOro sigpa Npu peLleHnMn r3nyecKmnx
3aaau;

pacno3HaBaTb (Jm3nyeckme aBneHns (NPOLEeCcChbl) U 06BACHATL X Ha OCHOBE
3aKOHOB 3/IEKTPOAVHAMUKMN U KBAHTOBOW (DU3MKM: 3NEKTpUYecKas NpoBOANMOCTb,
TensoBoe, CBETOBOE, XUMWYECKOe, MarHUTHOe [eiCTBUA TOKa, B3aMMOAENCTBMe
MarHMUTOB, 9MeKTPOMarHUTHas WHAYKUWUS, AEeACTBME MarHUTHOro nons Ha
MPOBOAHMK C TOKOM M ABWXYLLMIACA 3apsf, 3M1eKTPOMarHUTHble KonebaHus wu
BO/HbI, MPAMO/IMHEHOE pPacnpoCTpaHeHWe CBeTa, OTPaXeHue, MpPeoM/eHNe,
NUHTEp(epeHUMs, Audpakums 1 nonapusauyms  CcBeTa, [AUCMepcus  CBETa,
(hoTO3NEKTPHYECKNA 3thpeKT (hoTO3(h(heKT), CBETOBOE [aB/eHne, BOSHUKHOBEHME
NNHENYaToOro CrekTpa aftomMa BOAOPOAA, ECTeCTBEHHas W UCKYCCTBEHHas
pPaanoakTUBHOCTb;

OMMCbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (3N1EKTPUYECKMEe, MarHUTHbIE,
OMTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas3/IM4YHbIX  cpel) U
3NEKTPOMAarHUTHble SBNEHUSA (Mpouecchbl), MCNonb3ys (QU3NMYECKne BeNYMHBI:
ANEKTPUYECKNIA 3apsif, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
COMPOTUB/IEHNE, Pa3HOCTb MOTEHLUMAIOB, 3MEKTPOABWXKYLLAA CuUna, paboTa TOKa,
NHAYKUMA MarHUTHOro nonsd, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKWN, 3HEeprus 3eKTPUYecKoro M MarHUTHOro Mnonen, nepuof M 4actoTa
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna Toka B npouecce
FapMOHUYECKUX  3NEKTPOMArHUTHbIX KOMebaHuil, (POKYCHOe pacCcTosiHME U
ONTUYecKass cuna NMH3bI, NPU ONUCaHUM MNpPaBWIbHO TPaKTOBaTb (IU3NYECKUI
CMbIC/T WCMO/b3YEMbIX BENYMH, WX O0003HAYEHWA W EeAMHULbI, YKa3blBaTb
(hopMynbl, CBA3bIBAIOLLME  [JaHHYK  (PU3NYECKYIO BEIMYMHY C  APYrMM
Be/IMYMHaMU;



ONUCbIBaTb W3y4YeHHble KBAHTOBbIE $BMEHMS W MNPOLECCHl, WUCMO/b3yA
(M3nyeckne BeIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHLIX BOJH, AAMHA BOJSHbI U
yacToTa CBEeTa, 3Heprusa 1 UMNysbC (POTOHa, Nepnog nosypacnaga, SHeprus CeA3u
aTOMHbIX A[ep, NpU ONWCaHWW NPaBUIbHO TPaKTOBaTb (DU3NYECKUIA CMbIC/
MCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUS N efAMHULbI, YKa3biBaTb (HOPMYIibl,
CBA3bIBAKOLLME [aHHYHO (DM3UYECKYKD BeMUYMHY C  APYTUMW  BeNUYMHAMW,
BbIUYMCNATbL 3HaYEeHWE (PU3NYECKON BENNUYNHDI;

aHaM3MpoBaTb (PU3NYECKUe MPOLECChl U ABNEHUS, UCNOMb3ya (DU3NYECKUe
3aKOHbl W MPUHLUMMbI: 3aKoOH OMa, 3aKOHbI MOC/1ef0BaTe/lbHOro U napasnenbHOro
COeAMHEHUS MPOBOAHMKOB, 3aKOH [hkoyns—JleHua, 3akOH 3/IeKTPOMAarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpoCcTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHEeHWe JWHLWTENHA Ans (oTo3DeKTa,
3aKOH COXPaHeHWs 3HEpPruu, 3akKOH COXPaHEeHWs MMMNYNbCa, 3aKOH COXpaHeHus
3NEKTPUYECKOTO 3apsafa, 3aKOH COXPaHeHWs MaccoBOro 4yucna, noctynatel bopa,
3aKOH pafiMoaKTUBHOrO pacnaga, npy 3TOM pas3/inyaTb C/IOBECHYHO (DOPMY/IMPOBKY
3aKOHa, ero maTemaTuMyeckoe BblpaKeHMe W ycnosua (rpaHuupl, 06nacTi)
MPYMEHNMOCTH;

onpeaensTb Hanpas/ieHNe BEKTOPa UHAYKLMN MarHUTHOrO Nons NPOBOAHMKA
C TOKOM, C/ibl AMnepa 1 cubl JTopeHua;

CTPOUTb W OMMUCbIBaTb W300paKeHNe, CO3[aBaemMoe M/IOCKAM 3epKasiom,
TOHKOWN NTMH30M;

BbINO/HATL 3KCMEPUMEHTbI MO  WCCMEA0BAaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C MCMO/Mb30BAaHNEM MPAMbIX UM KOCBEHHbIX W3MEPEHWIA: Mpu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eBHON0 3KCNEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPef/IoKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA IU3NYECKNX BENUUNH, NPU
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BE/IMYMH  C  UCMOJSIb30BAHUEM
MNPAMbIX W3MEPEeHWIA: MNpU 3TOM KOHCTPYMpPOBaTb YCTAaHOBKY, (DMKCMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKMX BENUYMH B BUAe Tabnuy, u
rpauKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTth npasuna 6e3onacHOro Tpyda npyv NpoBedeHUN 1CCnefoBaHui B
paMKax Y4ebHOro 3KCMepuMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[eATeNbHOCTA C MCMOMb30BaHWEM W3MEPUTESNIbHbIX YCTPOWCTB M 1abopaTopHOro
obopyaoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKOn MOZENbIO,
NCMO/b3ya (IU3MYecKme 3aKOHbI U MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n



BblOMpaTb (PU3NYECKYHO MOENb, BbIAeNATb (IM3NYECKME BENNYMHBLI U (POPMYIbI,
HeobXxo4uMble ANA eé pelueHWs, NPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MOJTy4eHHOT 0 3Ha4YeHNSA (PU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[a4u: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCyXXAeHWA C OMopoil Ha W3y4yeHHble 3aKOHbl, 3aKOHOMEpPHOCTU U
(hm3nyecKkme ABNeHNns;

MCNONb30BaTb  MPW  pelleHun  y4yebHbIX  33fa4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOOTUWN AN MOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N MpefCcTaBfeHns y4ebHOM N Hay4yHO-MOoMNYNAPHON UH(OPMaLMK, MOTYHEHHON 13
Pa3IMYHbIX UCTOYHNKOB, KPUTUYECKN aHANIM3NPOBATb MOoJTyHaeMyro MH(OPMaLMIO;

0OBACHATD  MPUHUMMBLI - JeNCTBMS  MalUnH, NpUOopoB U TEXHUYECKMX
YCTPOWCTB, pa3/imyaTtb YCNoBus UX 6e30nacHOro MCMosb30BaHWs B NOBCEAHEBHOM
XKUN3HNY;

MPUBOANTL MPUMepPbI BKIaAa POCCUNCKUX U 3apyBeXKHbIX YUYEHbLIX-(DU3NKOB B
pa3BMTMe Hayku, B OODBACHEHWME MPOLECCOB OKPYXKaloLero Mupa, B pasBuUTUe
TEXHWUKW N TEXHOJOT U,

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (PM3MKEe B MOBCEAHEBHOM XXM3HW
Ana obecneyeHns 6e30MacHOCTM NpK 0bpalleHnn ¢ npruéopammn N TeEXHUYECKUMU
YCTPOWCTBaMW, A9 COXPaHEHUs 340P0BbA U COBMIOAEHNS HOPM 3KO/OTMYECKOro
MOBEEHMS B OKPYXKatoLLLEN cpee;

paboTatb B rpynne C BbINO/HEHNEM Pa3/IMYHbLIX COLMaSIbHBIX POSiei,
NnaHupoBaTb pPaboTy rpynnbl, payuMoHasbHO pacnpefenaTb 006s83aHHOCTM ©
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumMsX, afeKBaTHO OLEHMBATb
BKNaf, KaX40ro U3 y4aCTHUKOB rpyrbl B PeLLeHVe paccMaTpuBaemoi npoobemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fA1bf72
WToro no pasgeny 2
Paznen 2.MEXAHUKA
bubnunoteka LIOK
21 Kukemarnia > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNsa B MexXaHuKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKYNSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edso0.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

das3oBble nepexoapl

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

Toro no pasgeny

Paznea 4.9JIEKTPOANMHAMUKA

24

Bubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
11 MarHuTHoe none. SNeKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
99 MexaHW4YecKre 1 3NEKTPOMarHUTHbIE 5 1 bubnunoteka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97¢c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

OcCHOBbI CneLmansHOM Teopum

bnbnuoteka LLIOK

1 4 1
3 OTHOCUTE/IbHOCTH https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW ONTUKWK
Snewme aHTOBON 0 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 bubnunoteka LIOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznen 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 AneMeHTbl aCTPOHOMMM N aCTPOPU3NKM 7 Etl:sijg:;;grou/}; £41007¢
WToro no pasgeny 7
Pa3znen 6.OBOBIIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLcoT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipakruieckue H3yYeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
1 dun3nkKa — Hayka o npupoge. Hay4yHble 1 0 0 Bubnuoteka LIOK
METO/bI NO3HAHUA OKPY>KatoLLlero mmpa 05.09.2023  https://m.edsoo.ru/ff0c32e2
Po/b 1 MeCTO (PM3MKM B
) (hopMMpPOBaHMM COBPEMEHHOM Hay4YHOW 1 0 0 bubnunoreka LIOK
KapTVHbI MMpa, B NMPaKTUYeCKOM 06.09.2023  https://m.edsoo.ru/ff0c33e6
LeAaTeNIbHOCTU NoLei
3 BxoaHoii KOHTPOoJBL( U3 PE3ePBHbIX 1 1 0 bubnnoteka LIOK
YPOKOB) 12.09.2023  https://m.edsoo.ru/ff0c8c56
MexaHn4yeckoe ABUXKEHME.
4 OTHOCI/ITE]'IbHOCﬂb MeXaHNYecKoro 1 0 0 bubnnoreka LIOK
13.09.2023  https://m.edsoo.ru/ff0c3508
[BVXeHns. lNepemelLieHne, CKOPOCTb.
5 PaBHOMepPHOE NPAMO/IMHENHOe 1 0 0 Bbubnuoteka LIOK
[IBU>KeHne 19.09.2023  https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE MPAMO/IMHEHOe 1 0 0 bubnunoteka LIOK
[BV>KEHWe. 20.09.2023  https://m.edsoo.ru/ff0c372e
CB060fHOE NnajieHne. Y CcKopeHue
. cBo6ogHOro nageHus. Jlaé.padora Ne 1 1 0 1 bubnunoteka LIOK
W3yueHne ABMXKEHNA Tena, 26.09.2023  https://m.edsoo.ru/ff0c39cc
OPOLLEHHOr0 rOPU30HTA/IbHO
g KpuBonuHeiHoe ABMXeHue. [JBMXKeHNe 1 0 1 Bbubnuoteka LIOK
maTepuanbHON TOUKM MO OKPYXXHOCTH. 27.09.2023  https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c8c56
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

MpuHUMN oTHoCcUTENbHOCTW ["anunes.

Bubnunoteka LLOK

? MHEpU'Taanble CYICTEMBT OTEHETA, 03.10.2023  https://m.edsoo.ru/ffOc3be8
[MepBbI 3aKOH HbHOTOHA
Macca Tena. Cuna. MpuHUMN
cynepnosnuum cun. BTopoit 3aKoH
10 Hybm$OHa I-l"'IFI mare manEHoﬁ bubnmoteka LIOK
& o P 04.10.2023  https://m.edsoo.ru/ff0c3be8
TOYKW. TPeTuni 3aKoH HbloTOHa ANns
maTepuaibHbIX TOYeK
3aKoH BCEMMPHOro TaroTeHus. Cuna Bu6nvoTeka LIOK
11 .M 10.10.202
TAKECTH. TiepBar KocMitieckas 0.10.2023 https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cwuna ynpyroctu. 3aKoH 'yKa. Bec
Tena. Jlad.padora Ne2 ViccnenoBaHue
12 3aBMCMMOCTU CU YNPYTroCTH, Bubnuoteka LIOK
BO3HUKAIOLLMX B NMPYXUHE U 11.10.2023  https://m.edsoo.ru/ff0c3e18
pe3HOBOM 06pasLie, 0T UX
aedopmaumm.
Cuna TpeHuns. KosthhnUUEHT TpeHuS.
Cwrna conpoTUBAEHNA NPU ABUXKEHUN
13 Tena B )Kl/lp KOCTWN nnu ra?se : bubnmoreka LIOK
& ' 17.10.2023  https://m.edsoo.ru/ff0c3f76
Jlab.padora No3 /13yyeHne ABMXKEHUS
OpycKa Nno HaKMOHHOM MIOCKOCTK.
MocTynatenbHOe 1 BpallaTeibHOe
14 BI/I)KiHI/Ie aﬁcomomrt)) ::;é oro Tena bubnuoreka LIOK
A PA ' 18.10.2023  https://m.edsoo.ru/ff0c41a6
MoOMEeHT cunbl. [11e4o cunbl.
Ycnosve paBHOBeCUs TBEPAOro Tena.
15 JlaGopaTopnas padora Ne4d Bbubnuoteka LIOK
"M3y4yeHne paBHOBecus Tena nopg, 24.10.2023  https://m.edsoo.ru/ffOc3be8

[eCTBMEM HECKONbKMX cun”



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

16

KonTtpouabnas padoraNel nmo teme
«Kunemaruka. /lunamuka. »

25.10.2023

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c4b74

17

Mmnynbc MaTepuanibHO TOUKM,
CMCTEMbI MaTepUabHbIX TOYEK.
MMnynbc cunbl. 3aKOH COXPaHEHNS
“MMynbca. PeakTUBHOE [BVKEHME

07.11.2023

bubnunoteka LIOK
https://m.edsoo.ru/ff0c43d6

18

19

20

PaboTa 1 MOLLHOCTb CUJIbI.
KnHeTnyeckas aHeprus marepuasibHON
TOYKMW. Teopema 06 N3MEHEHUM
KWHETUYECKO aHeprum

lMoTeHLMaNbHas sHeprus.
MoTeHUMaIbHasA 3HEPTUs yNpyro
epoOpMUPOBaHHON NPYXMHBbI.
MoTeHumabHas aHeprus Tena B6ausu
NMOBEPXHOCTUN 3em/n

MoTeHua/IbHbIe N HEMOTEHLMANbHbIE
cunbl. Ceszb paboThbl
HenoTeHUMaNbHbIX CUM C U3MEHEHVEM
MEXaHNYeCKOl 3HEPrm CUCTEMbI TeN.
3aKOH COXpaHeHNs MexaHU4eCKo
3Heprum

08.11.2023

14.11.2023

15.11.2023

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4502

bubnunoteka LLOK
https://m.edsoo.ru/ffOc461a

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

21

JlabGoparopHnas padora Ne 5
«MccnepoBaHme cBAsmn pa6OTbI CUnbl C
N3MEHEHVEM MEXaHNYECKOIN 3Heprmmn
Tena Ha NpUMepe PacTsXKeHUs
PE3NHOBOIO XXryta»

21.11.2023

22

OCHOBHbIE NONOXEHNSA MOMEKYNSPHO-
KMHETNYECKON Teopumn. BpoyHOBCKoe

ABvxeHve. Anddysns

22.11.2023

bubnunoteka LLOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konuyectso
BellecTBa. locToAHHasa ABoragpo

28.11.2023

24

XapakTtep ABWMKEHUA 1
B3aVIMOAENCTBIUA YacTuL, BeLLecTBa.
Mogenn CTPoeHNs raso., XUAKOCTER 1
TBEPAbIX TN

29.11.2023

25

NpaeanbHbili ras 8 MKT. OcHoBHOe
ypaBHeHne MKT

05.12.2023

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc4fde

26

27

28

Tennosoe paBHoBecue. Temnepatypa u
eé nsmepeHue. LLikana Temnepartyp
Llenscusa

AG6CoN0THasA TemnepaTypa Kak mepa
CpeaHen KNHETUYECKOI 3Heprum
ABVDKEHUS MONEKY/. Y paBHeHMe
MeHpgeneeBa-KnaneipoHa

3aKkoH [lanbToHa. ["a30Bble 3aKOHbI

06.12.2023

12.12.2023

13.12.2023

bubnunoteka LIOK
https://m.edsoo.ru/ffOc511e

29

JlabopaTopnasi padora Ne
6«liccnefoBaHve 3aBUCUMOCTI MEXIY
napameTpamu COCTOAHUSA
pa3peXKeHHoro rasa»

19.12.2023

30

M3onpouecchbl B UaeasibHOM rase U ux
rpacuyeckoe npegcTasfieHne

20.12.2023

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c570e

31

KonTtpoabHnas paéoraNe2 no teme
«MonekynapHas pu3nka.»

26.12.2023

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c6a50

BHYTpeHHsAs aHeprusa
TepMOAMHaMUYECKOW CUCTEMbI 1
Croco6bl eé n3meHeHus. Konnyectso

Bubnunoteka LLOK

32 TennoTbl ¥ paboTa. BHYTpeHHSS 27.12.2023  https://m.edsoo.ru/ff0c5952
3Heprua 04HOaTOMHOro UAeanbHOro
rasa
33 Buapl Tennonepeayun bubnuoreka LIOK
09.01.2024  https://m.edsoo.ru/ff0c5c36
Y penbHas Tenjo0éMKOCTb BeLLecTBa.
34 Kgﬂl/I‘-IeCTBO TEN0ThbI NpK ; bubnmoteka LIOK
o 10.01.2024  https://m.edsoo.ru/ff0c5c36
Tennonepegayve. AgnabaTHblil npouecc
35 MepBblil 3aKOH TEPMOAMHAMUKN U €ro Bubnuoteka LIOK
NPYMEHEHNe K n3onpoteccam 16.01.2024  https://m.edsoo.ru/ffOc5efc
36 HeobpaTMoCTb MPoLeccoB B NpUpose. bubnunoteka LIOK
BTopoii 3aKOH TepMOAMHAMUKM 17.01.2024  https://m.edsoo.ru/ff0c6230
37 MpuHumn geictems n KMNZ, Tennosoi bubnunoteka LIOK
MaLLUWHBbI 23.01.2024  https://m.edsoo.ru/ff0c600a
38 Linkn KapHo v ero KIg, 24.01.2024
39 JKonoruyeckme npodaemol 30.01.2024
TenIo3HepreTukn
40 O6o6uaroumin ypok «MonekynspHas bubnunoteka LIOK
(hn3mnka. OCHOBbI TEPMOANHAMUKN» 31.01.2024  https://m.edsoo.ru/ff0c6938
41 Mapoobpa3oBaHue 1 KOHAEHcaL WS, Bubnuoteka LIOK
VicnapeHne 1 KuneHue 06.02.2024  https://m.edsoo.ru/ff0c63b6
42 ABCONTHAsA U OTHOCUTE/bHASA Bbubnuoteka LIOK
BNaXXHOCTb BO3AYyXa. HacbILLEHHbIV nap 07.02.2024 = https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

Teéppoe Teno. Kpuctannnyeckume u
amopgHble Tena. AHU30TPOMMUA CBOMNCTB

Bubnunoteka LLOK

43
KpucTannioB. XKUAKne KpUCTanbl. 13.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpemeHHble maTepuasbl
lMnaBneHwne 1 Kpuctannnsauus.

44 YnenbHasa Ten0Ta nnaBfieHns Bubnmotexa LIOK

A ' 14.02.2024  https://m.edsoo.ru/ff0c6708
Cybnumaums
bubnnoreka LIOK

45 YpaBHeHwve TenoBoro 6anaHca 20.02.2024 httos://m.edsoo.ru/Ff0CE820
AnekTpu3auns Ten. ANeKTPUYECKNi

46 3ap4 p,EI,BaL:;m a 3NeKT I/ILIF(;CKI/IX Bubmoteka LIOK

PAA. A P 21.02.2024  https://m.edsoo.ru/ff0c6bcc
3apsanoB
MpoBOAHNKN, ANINEKTPUKK U
47 nc?n nploso HI/JIJ|KI/I 3aKEH COXpaHeHus Bubnuotexa LIOK
YNpoBoA ' P 27.02.2024 @ https://m.edsoo.ru/ffOc6bcc
3N1eKTPUYECKOro 3apsaja
B3aumopelicteme 3apsaoB. 3aKoH
48 KynoHa. TouyeyHbIn 3NeKTPUYECKuin Bubnuotexa LIOK
y ' P 28.02.2024 = https://m.edsoo.ru/ffOc6ced
3apag
HanpsX8HHOCTb 3/1eKTPUYECKOr0 NONS.

49 MpuHUMN cynepnosnumm bubnunoteka LIOK
3NEKTPUYECKUX Nonei. JinHum 05.03.2024  https://m.edsoo.ru/ffOc6df2
HanpsA>EHHOCTH
PaboTa cu 3/1eKTpoCTaTUYecKoro

50 nons. MNMoteHunan. Pa3HoOCTb Bubnuoteka LIOK

' Han. 06.03.2024  https://m.edsoo.ru/ffOc6f00
noTeHuunanoB
MpPOBOAHNKN U ANSNEKTPUKN B
51 SI'IF:EKT .gCTaTI/Iqep(;KOM rloze Bubsnoteka LIOK
P ) 12.03.2024  https://m.edsoo.ru/ff0c7018

[ManeKTprnyecKas NpPoHNLIAEMOCTb



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

ONeKTPOEMKOCTb.
KoHzeHcaTop.31eKTpoeMKOCTb
MN/IOCKOro KoHAeHcaTopa.SHeprus
3apSXKEHHOr0 KOHAeHcaTopa

13.03.2024

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c7126

53

54

55

56

57

58

JlabopaTopnasi paGora Ne
7"V13mMepeHne aneKTPoEMKOCTH
KOHAeHcaTopa"

KonTtpouabnas paéoraNe3 no teme "
AnekTpocTaTunka."

MpUHLMN AelAiCTBMS U NPUMEHEHWE
KOH/EHCATOPOB, KOMMPOBa/IbHOrO
annapara, CTpYIAHOro npuHTepa.
dneKTpocTaTMyecKas 3aluTa.
3azeMneHve 3NeKTPONpP1M6opPoB

ANEKTPNYECKINIA TOK, YCNOBUSA €ro
CyLLLeCTBOBaHMSA. MOCTOAHHBIN TOK.
Cwuna Toka. HanpsykeHue.
ConpoTtueneHue. 3akoH Oma ana
yyacTka Lenu

MocnepoBaTenbHOE, NapaniensHoe,
CMeLlaHHOe CoegMHEHKNE NPOBOAHNKOB.
JlabopaTopnasi padora Ne 8
«I/I3yL|eH|/|e CMeELUaHHOro coeguHeHnA
PE3NCTOPOB»

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTO
ToKa. 3aKoH [>xoyna-JleHua

19.03.2024

20.03.2024

02.04.2024

03.04.2024

09.04.2024

10.04.2024

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

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

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3akoH Oma Ans NosHOM (3aMKHYTON)
anekTpuyeckoi Lenn. KopoTkoe
3aMblKaHue. JlabopaTopHasi padora Ne

Bubnunoteka LLOK

59 9 «3MepeHme 3NeKTPOABVKYLLIEN 16.04.2024  https://m.edsoo.ru/ffOc7ae0
CW/Ibl UICTOYHMKA TOKa 1 ero
BHYTPEHHEro COnpoTUB/IEHNSA»
KoHTposbHas paboTa no Teme «

60 IMOCTOSIHHbIN 3NEKTPUYECKNIA TOK.
TOKM B pa3IMyHbIX cpefax» 15.05.2024
IIpomekyTouHas aTTecTanms
ANEKTPOHHasA NPOBOAUMOCTb TBEPAbIX
MeTas/10B. 3aBUCUMOCTb

61 COMPOTWUB/IEHNS METAINIOB OT Bubnorexa LIOK

17.04.2024  https://m.edsoo.ru/ffOc84ae

Temnepartypbl. CBepXNpoBOAMMOCTb

62 DNEKTPUYECKUNIA TOK B BaKyyMe. bubnunoteka LIOK
CBOWCTBa 3/IEKTPOHHbIX MYYKOB 23.04.2024  https://m.edsoo.ru/ff0c82ba
MonynpoBOAHMKN, NX COBCTBEHHAA U

63 nprvMecHas NPoBoAUMOCTb. CBOMCTBA Bbubnmoteka LIOK
p—n-nepexoga. NonynpoBogHMKOBbIE 24.04.2024  https://m.edsoo.ru/ffOc84ae
npuéopsl
ANEeKTPMYECKUNIA TOK B pacTBOpax U

64 pacnnasax 3/1EKTPO/INTOB. 30.04.2024 bubnunoteka LIOK
ANeKTPoNNTMYeCKas auccounaums. https://m.edsoo.ru/ff0c86fc
AnekTponus
DNEKTPMYECKINIA TOK B rasax.

65 CamocToaTeNbHbIN 1 bubnunoteka LIOK
HecamoCTOoSATeNbHbIN pa3psg. MonHus. 07.05.2024  https://m.edsoo.ru/ff0c88be

Mna3ma



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

AneKTpryecKme NpmMbopbI N YyCTPOCTBA

Bubnunoteka LLOK

B | i pamuuecioe TRuEesne 1 08052004 hitpsiimegsootocsasa
67 O606LLaroLLMiA YPOK 1 Bubnuoteka LIOK
«QNEKTPoAMHaMMKa» 14.05.2024  https://m.edsoo.ru/ffOc8f6c
68 Pe3epBHbIil ypoK. O606LLAIOLLMIA YPOK 1
no Temam 10 knacca 21.05.2024
OBLLEE KOJTMYECTBO YACOB MO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue

n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl
Pur3nKa — HayKa 0 npupoge.
1 HayuHble MeTZ bl I'IOC?H:HI/'?'FI 1 bubmuoreka LIOK
y A https://m.edsoo.ru/ff0c32e2

OKpy>KatoLLlero mupa
Po/lb 1 MECTO (DM3MKM B

) (hopMUPOBaHNM COBPEMEHHO 1 Bubnuoteka LIOK
Hay4HOW KapTWHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTM NH0AEN
MexaHN4YecKoe ABMKEHME.

3 OTHOCUTENBHOCTL MEXaHNYECKOro 1 bubnunoteka LIOK
ABWXKeHuA. [NepemeLLeHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHMe

4 PaBHOMEPHOE NPSIMOIMHERHOE 1 bubnunoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMOIMHEHOE 1 Bubnuoteka LIOK
OBVKeHue https://m.edsoo.ru/ff0c372e

5 CB060HOE NafieHMe. Y CKopeHue 1 Bubnuoteka LIOK
cB06OHOr0 NageHns https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

7 ,D,Em»(eHme maTe rull/laanon TOYKM NO 1 bubnmoreka LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>XXHOCTU
8 MpuHUMN oTHOCUTENbHOCTY ["anunes. 1 bubnunoteka LIOK



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

VHepumnanbHble CUCTEMbI OTCYETA.
MepBbIii 3aKOH HblOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHLmMn

bubnunoteka LIOK

9 cynepnosvuuy cun. BTopoii 3akoH
ynep ! P o https://m.edsoo.ru/ffOc3be8
HbloTOHa A4/19 MaTepuasibHOM TOUKM
TpeTwnii 3akoH HbloTOHa Ans Bubnuoteka LIOK

10
MaTeEPUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BceMUpHoOro TaroteHusa. Cuna

11 TAXecTW. [NepBas KocMUYecKas bubnmoreka LIOK

- 11EP https://m.edsoo.ru/ff0c3d00
CKOpPOCTb

12 Cuna ynpyrocTu. 3akoH N'yka. Bec bubnnoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathULMEHT TpeHUS.

13 Cvna cgn omsnefmd; # n BI/I)F:(eHI/II/I bubnuoreka LIOK

P 1A https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaTensHOe 1 BpaLlaTesbHoe

14 ABUXEHMe abCcoNoTHO TBEPAOro Tena. Bbubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tena
IMnynbC MaTepuanbHOR TOUKM,

15 CUCTeMbl MaTepUa/ibHbIX TOYEK. bubnunoteka LIOK
mnynbc cunbl. 3aKOH COXpaHeHns https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTBHOE ABMXKEHKE
Pa6oTa 1 MOLLHOCTb CUJbl.

16 KnHeTnyeckas aHeprus marepuanbHOn bubnunoteka LIOK
TOYKW. Teopema 06 U3MEHEHUM https://m.edsoo.ru/ff0c4502
KWHETNYECKOI 3Heprumn

17 [MoTeHUManbHasa aHeprus. bubnunoteka LIOK



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

MoTeHUManbHas aHeprus ynpyro
AeOPMUPOBAHHOI NMPYXXMHBI.
MoTeHUManbHas aHeprus Tena B613m
MOBEPXHOCTMN 3eM/n

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHuMa/IbHble U HEMOTEHLUMANbHbIE
cunbl. CeAsb paboTbl
HEMNoTeHLUMaNbHbIX CUM C U3MEHEHWEM
MEeXaHUYeCKOM 3HEPrum CUCTEMbI Te.
3aKOH coxpaHeHVsi MexaH14ecKoi
3Heprum

NabopatopHas paboTa
«MccnefoBaHue cBs3n paboTbl CUNbI C
N3MEHEHVEM MEXaHUYECKON aHeprum
Tefla Ha nNpumepe pacTaxeHus
PEe3HOBOrO XXryTa»

KoHTposbHas paboTa rno Teme
«KunHematuka. AJuHammnka. 3aKoHbl
COXPaHeHus B MeXaHnKe»

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

bnbnnoteka LLOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbI€e NOMIOXEHUA MOEKYNAPHO-
KWHETNYECKOIN Teopumn. BpoyHOBCKOe
ABvxkeHve. Ondapysns

bnbnnoteka LLOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

XapakTep ABWKeHUA U
B3aVMMOZENCTBUA YacTuL, BeLecTBa.
Mogenun CTPpOeHUs ra3oB, XNAKOCTel
N TBEPABIX TeN

Macca monekyn. Konm4yectso
BelllecTBa. ocToAHHaa ABoragpo

Tennosoe paBHoBecue. TemnepaTypa
N eé namepeHue. LLikana temnepatyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Llenscua

N peanbHbili raz3 B MKT. OcHOBHOe

bubnunoteka LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AbcontoTHasA TeMneparypa Kak Mepa

26 cpefHel KMHETUYECKOI aHeprmmn Bubnuoteka LLOK
[BV>KEHNA MOJEKYN. Y paBHeHMe https://m.edsoo.ru/ffOc511e
MeHpaeneeBa-KnaneipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
NabopatopHas paboTa

08 «MccnefoBaHne 3aBUCMMOCTU MEXAY
napameTpamMu COCTOSAHUSA
pa3peXKeHHoro rasa»

29 M3onpovecchl B ngeasibHOM rase u ux Bubnuoteka LIOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA sHeprua
TepMOANHAMUYECKOIN CUCTEMBI U

30 cnoco6bl eé n3meHeHns. Konnyectso Bbubnuoteka LIOK
TennoTbl 1 paboTta. BHYyTpeHHsA https://m.edsoo0.ru/ff0c5952
3Heprus 04HOaTOMHOI0 MAea/IbHOro
rasa

bubnunoteka LLOK

31 Biab! Tennonepesan https://m.edsoo.ru/ff0c5c36
Y [enbHas Ten0éMKOCTb BeLLeCcTBa.

32 Konn4ecTtso TennoTbl npu bubnmoteka LIOK

- https://m.edsoo.ru/ff0c5c36
Tennonepesaye. AanabartHblil npouecc

33 MepBblIii 3aKOH TEPMOANHAMUKM U €ro bubnunoteka LIOK
NpUMeHEeHWe K nsonpoueccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTMoCTb NPOLIECCOB B bubnunoteka LIOK



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

npupoge. BTopoi 3akoH
TePMOAMHAMUKM

https://m.edsoo.ru/ff0c6230

MpuHumn geictems n KN tennosoi

bubnunoteka LIOK

3 MaLLWHbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KN
37 JKonornyeckme npobnembl
TENM03HEPreTUKM
38 O6o6uwatoLmnin ypok «MonekynspHas Bubnuoteka LIOK
(m3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynspHas m3nka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN
40 Mapoobpa3oBaHUe 1 KOHA4eHcaLmWS. bubnnoreka LIOK
VicnapeHue n KnneHue https://m.edsoo.ru/ff0c63b6
ABCONIOTHAsA 1 OTHOCUTESIbHAA
41 BI@XKHOCTb BO3AyXa. HacbILWeHHbIN bubnuoreka LIOK
Ayxa. . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctannnyeckue u
42 amopgHble Tena. AHU30TpoONUA Bubnuoteka LIOK
CBOICTB KpucTannos. Xngkue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasibl
[MnaBneHne 1 KpUCTann3aLus.
43 Y nenbHas TEI‘I}'I’?)Ta nnaBne:Mﬂ bubnmorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
44 YpaBHeHue Tennosoro Ganauca https://m.edso0.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYecKni bubnunoteka LIOK

3apag. [Ba Buaa aNeKTPUYecKnx

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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
https://m.edsoo.ru/ff0c6bcc

3aps/0B

MPOBOAHMKN, ANINEKTPUKIA 1

46 NnonynpPoBOAHNKIN. 3aKOH COXPaHEHMNA bubmmoreka LIOK
YNPoBOA ' P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaaa
B3avmopelicTBue 3apsaoB. 3aKoH
47 KynoHa. ToYeUHbIli 3N1eKTPUYECKNI bubmmoreka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»éHHOCTb 31eKTpUYeckKoro
48 nong. MpuHUun cynepnosnmm bubnnoreka LIOK
3NEKTPUYECKUX NONen. JInHUN https://m.edso0.ru/ff0c6df2
HanNpPsYKEHHOCTU
PaboTa cu/ 3N1eKTpPoCTaTUYeCKOro
49 nons. MNMoTeHuman. Pa3HocTb bubnmoreka LIOK
' Hvan. https://m.edso0.ru/ff0c6f00
noTeHLmManos
[MPOBOAHMKM N AN3INEKTPUKN B
50 QHF:EKT ﬂCTaTVIHe'C(t:KOM noF;1e bubnuoreka LIOK
P ' https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NpoHNLLaeMOCTb
N bubnunoteka LIOK
1 KTPOEMKOCTb. KoHAeHcaT
> SNeKTPOBMKOC OHAEHCATOP https://m.edsoo.ru/ff0c7126
SNeKTPOEMKOCTb MI0CKOro
52 KOH escaTo a. DHeprus 3aps>KeHHoro bubnuoreka LIOK
A pa. P P https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
53 JTabopaTopHas paboTa "M3mepeHune
3N1eKTPOEMKOCTIN KOHAeHcaTopa"
MpyHUMN AENCTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOI0

annapara, CTPyMHOro npuHTepa.
JnekTpocTaTnyecKas 3almnTa.



https://m.edsoo.ru/ff0c6bcc
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

3asemneHue aneKTponprbopoB

55

ANeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLeCTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHue.
ConpoTunsneHune. 3akoH Oma ans
yyacTka Lenu

56

MocnefoBaTenbHOE, NapanieNibHoE,
CMeLLaHHOe CoeiHeHMe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«3yyeHre CMeLLIaHHOro CoeAMHEHNS
pe3ncTopoB»

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

57

58

59

60

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOTrO
TOKa. 3aKoH [koyna-JleHua

3akoH Oma An1s NOMHOM (3aMKHYTON)
3NeKTpuYecKon Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«M3mepeHne 3C UCTOYHMKA TOKA 1
ero BHYTPEHHEr0 CONPOTUBEHNSA»

ANeKTPOHHast NPOBOAUMOCTb TBEP/bIX
MeTannoB. 3aBUCUMOCTb
COMPOTVBNEHUS METANNOB OT
TemnepaTypbl. CBEPXNPOBOAVNMOCTb

SNeKTPUYECKMIA TOK B BaKyyMe.
CBOINCTBA 3N1EKTPOHHbIX MYYKOB

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOc7ae0

61

[MonynpoBOAHMKM, X COBCTBEHHAS U

nprvMecHas NPoBoAMMOCTb. CBOICTBA
p—n-nepexoga. lonynpoBoAHNKOBbLIE
npuéopsl

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



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

DNeKTPUYECKMIA TOK B pacTBOpaXx W
pacnnasax 3/1eKTPONNTOB.

Bubnuoteka LIOK

62 DNEKTPONNTNYECKaa auccolmaums. 1 https://m.edsoo.ru/ff0c82ba
AnekTponuns
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATe/bHbIN U 1 Bubnuoteka LIOK
HecamoCTOATeNbHbIN pa3psg. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AneKTpnyeckme npmubopsbI 1

64 YCTPOMCTBA M UX NPaKTUYecKoe 1 Bubnmoteka LLOK
npuMeHeHue. MNMpaBuna TEXHUKN https://m.edsoo.ru/ff0c86fc
6e30nacHoOCTH

65 O606LLatoLLMIA YPOK 1 Bubnuoteka LIOK
«JNeKTpoAnHaMUKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «QneKTpocTaTnKa. MocToAHHbIN 1 Bbubnuoteka LIOK
3NEKTPUYECKNIA TOK. TOKN B https://m.edsoo.ru/ffOc8a8a
pa3INYHbIX cpefax»

67 Pe3epBHbI YpoK. KOHTpO/IbHas 1 bubnunoteka LIOK
paboTa rno Teme "IneKTpoanMHaMmKa" https://m.edsoo.ru/ff0c8c56

68 Pe3epBHbIil ypoK. O606LLaI0LLMIA YPOK 1 bubnunoteka LIOK
no Temam 10 Knacca https://m.edsoo.ru/ffOc8f6c

OBLEE KOJIMYECTBO YACOB IO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero Konrpoanusie  IpaxTuteckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI pecypeni

[MOCTOSAHHbIE MarHUTbI U NX

1 B3ammogencTeme. MarHmTHoe norne. 1 Bubnnoteka LLOK
BeKTop MarHUTHON MHAYKUMW. JTHWUN https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKLUMM
MarHuTHoe nosne NPOBOLHUKA C

5 TOoKOM. OnbIT 3pcTesa. 1 Bubnnoteka LLOK
B3aumogelicTeume NpoBOAHWKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTta «3yyeHmne 1 1 Bubnnoteka LLOK
MarHMUTHOIO MNOASA KaTyLUKW C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mons Ha
NpPoBOAHMK € TOKOM. Crna AmMnepa.
JabopaTopHas paboTa Bubnnoteka LLOK

4 o 1 1
«lccnefoBaHne fencTems https://m.edsoo.ru/ff0c9ac0
NMOCTOAHHOrO MarH1Ta Ha pamky ¢
TOKOM»
[elicTBre MarHUTHOrO Mons Ha

5 LBVKYLLYHOCS 3aPSXKEHHYIO YacTuLy. 1 Bubnmnoteka LLOK
Cwvna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JlopeHua
AneKTpoMarHuTHasa UHAYKUmMA. MNoToK

6 BEKTOpa MarHMTHON nHaykummn. 34C 1

VHAYKUMW. 3aKOH 3/1eKTPOMarH1THOA



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

NHAYKLMK Dapajen

10

JlabopaTopHas paboTa
«MccnepoBaHme SBNeHNS
3N1EKTPOMArHUTHON MHAYKLUMN

VHOYKTUBHOCTb. fABNeHne
caMonHAyKuumn. 34C camoHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IeKTPOMarH1MTHOE none

TexHUYECKMe YCTPOINCTBA U UX
MPUMEHEHNE: NOCTOSHHbIE MarHNTbI,
3M1EKTPOMArHm1ThI, 3NEKTPOABUTaTE b,
YCKOPUTENY 3NIEMEHTApPHbIX YacTuL,
VHAYKLVOHHAS Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHasA MHAYKLMSA»

bubnmnoteka LLOK
https://m.edsoo.ru/ff0cal50

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ca600

Bubnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

KoHTposbHas paboTa rno teme
«MarHuTHoe none.
SneKTpoMarHMTHasA MHOYKLNSA»

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0cad58

12

CB060Hble MEXaHNYECKIME
KonebaHus. MapmMoHMYecKme
KonebaHus. YpaBHeHue
rapMOHUYECKMX KOnebaHWiA.
MpeBpaLLeHme SHeprum

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«/iccnefoBaHme 3aBMCMMOCTU
nepvoga Masblx KonebaHwii rpysa Ha
HUTW OT A/IMHBI HUTW N MacChbl rpy3a»

14

KonebatenbHblil KOHTYp. CBO60AHbIE

Bubnnoteka LLOK
https://m.edsoo.ru/ffOcb820



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

INEKTPOMarHUTHbLIE Koneb6aHus B
naeasibHoM KonebaTe/lbHOM KOHTYE.
AHanorna mexxay mexaHnyeckumMmu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXpaHeHus 3Heprum B neaibHoOM
Konebarte/slbHOM KOHTYpe

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOcb9c4

16

MpencTaBneHme 0 3aTyxaroLmx
KonebaHuax. BbIHY)XAeHHble
MeXaHuyeckue KonebaHus. Pe3oHaHc.
BbIHY)XXI€HHbIE 3/IEKTPOMAarHUTHbIE
KonebaHms

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

17

MepeMeHHbI TOK. CUHYCOMAANbHbIA
nepemMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
[EVCTBYHOLLIEE 3HAYEHME CU/Tbl TOKA U
HanpsXKeHns

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYeCKoe
NPUMEHEHME 3NEKTPUYECKOrO 3BOHKA,
reHepaTopa NepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HU

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



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

MexaH14ecKue BOMHbI, YC/OBUS
pacnpocTpaHeHus. Mepunoa. CKopocTb

Bubnmoteka LLOK

21 pacnpocTpaHeHus 1 A/IMHa BOJHbI. https://m.edsoo.ru/ff0cca54
MonepeyHble U NPOLONbHbIE BOSHBI
99 3BYK. CKOpOCTb 3BYKa. [[pPOMKOCTb Bubnmoteka LLOK
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, UX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmuoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BO/IHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHENHOE pacnpocTpaHeHme
26 cBeTa B OHOPOAHOV cpefe. Bubnmoteka LLOK
TOouYeuHbI UICTOYHKMK cBeTa. Jlyy https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHune cBeTa. 3aKOoHbI
27 0Tppa>Keva cseTa. [locTpoeHune Bubnmoteka LIOK
. https://m.edsoo.ru/ff0cd4e0
N306paXKeHNI B MI0CKOM 3epKasie
MpenomneHwve cseTa. MNonHoe
28 BHYTPEHHee OTpaxeHue. NpeaenbHbIi Bubnnoteka LLOK
Yron nosiHoro BHYTPEHHEro https://m.edsoo.ru/ff0cd7f6
OTpaXXeHus
29 JNabopaTopHas paboTa «3mepeHne Bubnmnoteka LLOK
nokasaTesia NpenoMIeHNs CTekna» https://m.edsoo.ru/ff0cd67a
30 JnH3b1. [ocTpoeHme n3obpaxkeHnin B Bubnmnoteka LLOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

NnH3e. Popmyna TOHKOR NNH3bI.
YBenmyeHve NnH3bI

https://m.edsoo.ru/ffOcddle

NabopatopHas paboTa

31 «MccnefoBaHne CBOMCTB
N300paXKEHNI B NINH3AX»

[ncnepcns ceeta. CNoxXHbIA cocTaB

32 6enoro ceeta. LBeT. J/labopaTopHas
paboTa «HabnogeHne gucnepcum
cBeTa»

33 WHTepdepeHyms ceeTa. Audpakums Bubnnoteka LLOK
ceeta. AndpakLmMoHHas pelléTka https://m.edsoo.ru/ffOced22
MonepeyHOCTbL CBETOBbLIX BOJH. Bubnnoteka LLOK

34
Monapusaumsa ceeta https://m.edsoo.ru/ff0cf02e

35 OnTuryeckne NpMGopbI N YCTPOCTBA 1
yCnoBusa nx 6e30MacHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckom MexaHuku. Moctynartbl Bubnnoteka LLOK
cneumanbHon Teopumn https://m.edsoo.ru/ff0cf862
OTHOCUTE/IbHOCTU
OTHOCUTENBLHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmotexa LIOK

https://m.edsoo.ru/ff0cfad2
LANHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBﬂsbylvlachl C 3HEepruen n bubnmotexa LIOK
' https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyanibHoOn Teopun

OTHOCUTENBbHOCTU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®oToHbI. Popmyna MNnaHka. SHeprus

Bubnmoteka LLOK

40
N UMNYNbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITME N NCCNefoBaHMe
41 qJOTsaq)cpeKTa Oﬂijl AT Bubnmoreka LIOK
' Y https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKOoHbI pOoTO3PPEKTA. Y paBHEHNE
42 3I7IHLLITe(V*I)Ha n(*;q()poma(p(gema bubnmoteka LIOK
A ' https://m.edsoo.ru/ff0d015e
«KpacHas rpaHuua» goTtoagpekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe aencTemne bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
44 NpaKkTUYecKoe NpYMeHeHue:
(hOTO3/1EMEHT, (POTOAATUMK,
COMHeYHasn 6atapesi, CBETOAMOL
45 PelueHuve 3aa4 No TeMe «ON1IEMEHTI Bubnnoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pesepopaa No paccesHUIo 0-4acTuy, bubmuoreka LIOK
' https://m.edsoo.ru/ff0d091a
lMnaHeTapHaa MoAenb aTtoMa
Bubnmnoteka LLOK
47 Moctynatbl bopa https://m.edsoo.ru/ff0dOafa
W3nyyeHve n nornowieHvie poToOHOB
48 n I/I)I/'Ie exoje aTOM;uC 0 H((ﬁo OBHS bubnuoreka LIOK
P pexon - A yp https://m.edsoo.ru/ff0dOafa
3Hepruun Ha apyron. Buabl cnekTpos
BosiHoBbIe cBOMCTBa YacTuL,. BosHbI
o bubnmnoteka LLOK
49 [e bponnsa. KopnyckynspHo-

BO/IHOBOW Ayann3m. COHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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

BbIHY)XXEHHOE M3/yYeHNe

50

51

52

53

54

55

56

OTKpbITVE PafMoaKTMBHOCTM. OMbITbl

Pesephop/a no onpeaeneHnto coctasa

pagnoaKTUBHOIO N3Ty4YEHNA

CsolicTBa anbtha-, 6eTa-, raMma-
n3nyveHus. BnnsHve
PafNOaKTUBHOCTU Ha XNMBbIE
OpraHu3mbl

OTKpbITUE NPOTOHA U HEATPOHA.
M3oTonbl. Anba-pacnag.
ANEKTPOHHbIN N MNO3UTPOHHbIN b6eTa-
pacnag. Mamma-usnyyeHue

SHeprua cBA3W HYKIOHOB B Afpe.
FAnepHble peakunn. AaepHbIi
peakTop. Mpobnembl, NePCrneKTUBSI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLbl. OTKpbITUE
no3uTpoHa. MeTofpbl HabMIOAEeHUA 1
perncTpaLmmn snemMeHTapHbIX 4acTuL,.
Kpyrnblii cton «®@yHAaMeHTalbHble
B3aMMo/encTems. EAMHCTBO
(hr31YecKon KapTUHbI MUpa»

Bup 38é3aHoro Heba. Co3se3aus,
ApKUe 3BE3Abl, MNaHEeTbI, UX BUAMMOE
ABmxeHne. ConHeYyHasa cuctema
ConHue. ConHeyHas aKkTUBHOCTb.
VIcToUuHUK sHeprumn ConHua 1 38634

bubnmnoteka LLOK
https://m.edsoo.ru/ff0d0fd2

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

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0d1356

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3/bl, UX OCHOBHbIE
XapaKTepPUCTUKIN. 3BE3Abl FNaBHOM
nocnegoBaTefibHoCTU. BHYTpeHHee
CTpoeHue 3Bé34. COoBpeMeHHbIe
npeacTaB/IeHNs 0 NPOUCXOXAEHUN U
agontoumm CosnHua 1 3Bé3[

MneuHbliii MyTb — Hawwa ManakTuka.
MonoxkeHve n gmxeHne ConHua B
ManakTuke. ManakTukn, YeépHole
[bIpbl B A4pax ranaktmk

BceneHHas. PazberaHue ranaktumk.
Teopua bonbLLOro B3pbIBa.
PennkToBOE N3NyYeHue.
MeTaranaktmka

60

61

62

63

HepeLueHHble NPo6/1eMbl aCTPOHOMMUU

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYECKOMW, COUMaTbHOMN U
3TWYECKOI chepax AeATeNbHOCTH
yenoBeKa

O6o6watoLLmMin YpoK. Ponb 1 MECTO
(h13MKM 1 aCTPOHOMUM B
COBPEMEHHOW Hay4HOI KapTuHe Mupa

64

O6o6uatoLLmin ypok. Ponb
(hr3nyeckom Teopmmn B hopMUPOBaHIN
NpeacTaBeHN 0 PU3NYECKONA
KapTuHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- 1
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

66 Pe3epBHbIin ypoK. MarHuTHoe norse. 1
ANeKTpPOMarHUTHasa UHAYKLMA
Pe3epBHbIil ypoK. OnTunka. OCHOBbI

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHblil ypok. KBaHTOBasA hm3nka.

68 3ne|\5|)eHTb|yan:Tp0HOM|/|M n ¢ 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0d1784
acTpou3nKn
OBLWEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






