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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo (u3nke 6a30BOr0 YPOBHSA HA YPOBHe CpefHero o6LLero
06pas3oBaHNA pa3paboTaHa Ha OCHOBE MOMIOXEHWI U TpeboBaHWU K pesy/bTatam
OCBOEHWA OCHOBHO 06pa3oBaTe/lbHON Mporpammbl, npeacTaBfeHHbIX B PrOC
COO, a Takke C Y4éTOM (peflepanbHO pabouyert MporpaMMbl BOCMIUTAHUA W
KOHLenuuu npenojaBaHns yyebHoro npegmeta «®Pusmka» B 06pa3oBaTe/ibHbIX
opraHusauuax Poccuiickoit depnepaunn, peasin3yroLLmMX OCHOBHbl€e
06pasoBaTe/ibHble NPOrpaMmbl.

CogepxaHve nporpamMmbl MO (M3MKe Hanpae/ieHO Ha (opmMupoBaHMe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KnaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOIO
noaxopga. MNporpamma no (u3anke cooTeBeTcTBYeT TpeboBaHuam PrOC COO kK
M1aHUPYEMbIM JIMYHOCTHLIM, MPEAMETHLIM M MeTanpeAMeTHbIM pe3y/fibTaTtam
006yYeHMs, a Takke Yy4uTbIBAET HeOOXOAMMOCTb peanm3auny MeXnpeamMeTHbIX
CBA3e (PUM3NKM C eCTeCTBEHHO-Hay4YHbIMW YYebOHbIMW npeaMeTaMu. B Hei
OrMpefenstoTCs OCHOBHbIE LM U3yYeHUs (PU3NKN Ha YPOBHE CpedHEero o6Liero
06paszoBaHus, NnaHMpyemMble pesysnbTaTbl OCBOEHWUA Kypca (PU3MKK: IMYHOCTHbIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHe).

[Mporpamma no n3mKe BK/KOYAET:

o NJIAaHMPYeMble pe3ynbTaTbl OCBOEHMS Kypca n3nKM Ha 6a30BOM YPOBHE, B

TOM YKnCne npegMeTHble pe3y/bTaTbl Mo rogam 00y4veHus;

o COfepXKaHue y4ebHoro npeameTta «Pur3nka» rno rogam obyyeHus.

du3mka Kak Hayka O Hambosee 0O6LIMX 3aKOHaX MpUPoAbl, BbICTynas B
KayecTBe y4yebHOro npeameTa B LUKOJE, BHOCUT CYLLECTBEHHbIV BKa B CUCTEMY
3HaHWUn 06 OKpyXKatoLLeM Mupe. LLIKOMbHBIA Kypc (OU3NKN — CUCTEMOOOPA3YHOLLNIA
A9 eCTECTBEHHO-HaY4YHbIX YUYeBOHbIX MPeAMETOB, MOCKO/bKY (PU3NYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLIECCOB W SIBNEHWM, M3y4YaeMbIX XUMUER, 6GMonorven,
(hm3nyeckoin reorpagmein M acTpOHOMMEN. Wcnonb3oBaHWE W aKTUBHOE
NpYMeHeHMe  (DM3MYECKUX 3HaHWIA  OrpedensieT  xapakTep W pasBUTKE
pasHoO0bpasHbIX TEXHOMOMMN B Cgiepe 3IHEPreTMKW, TPaHCMNopTa, OCBOEHUS
KOCMOCa, MOJTyYeHMs] HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMW U APYTrUX.
N3yyeHne (M3NKNM BHOCMT OCHOBHOM BKNag B (HOPMMPOBaHWE eCTECTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLMXcs, B (hOPMUPOBaHME YMEHMWIA NMPUMEHSATb
Hay4HbIn METOA NO3HAHWS NPV BbINOMHEHUM UMW YUYEBHbIX NCCNEeL0BaHWIA.

B ocHOBY Kypca (M3MKU ANd YPOBHA CpedHero o6uiero obpas3oBaHUA
MONMOXeH psiA WAEeR, KOTopble MOXHO paccmaTpuMBaTb KakK MPUHLMMLI Eero
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KYpPC ABNSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pas3fenioB PU3NKK, BKIHOYAET KaK
BOMPOCbI KNacCUYeCKOM, Tak U COBPEMEHHOW (hU3UKN.

Hoes cenepanuzayuu. B COOTBETCTBUM C Heil Martepuan Kypca (U3NKK
0ObeAUHEH BOKPYr (DM3NYECKMX Teopuil. Begywmm B Kypce SBSeTCH
(hopmmpoBaHMe NpeacTaB/eHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLLecTBe U
rnosne.

Hoes eymanumapusayuu. EE peannsaumsa npegnonaraeT MCMoIb30BaHue
r'yMaHUTapHOro noTeHumana (U3NYecKoW HayKu, OCMbIC/IEHME CBA3W Pa3BUTUA
(m3mkn c pasBuTMEM 00LLeCTBA, a TakkKe C  MMPOBO33PEHYECKUMMN,
HPaBCTBEHHbIMU U 3KOM0rMYeCKUMU NpobiemMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (QU3MKM  npegnonaraet
3HAKOMCTBO C LUMPOKUM KPYroM TeXHUYECKMX W TEXHOMOMMUYECKNX NPUIOXKEHUI
N3yYeHHbIX TeOPUIA N 3aKOHOB.

Hoes skonoeusayuu pPean3yetcs MOCPEACTBOM BBEAEHWSA 3/1EMEHTOB
COAepXaHus, MNOCBAWEHHBIX 3KOMIOMMYEeCKMM  Mpob/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKU W TEXHOMOMMIA, a Takxe 00CYyXeHWs
Npo6/ieM paunoHasibHOro NPMPOLOMO0Ib30BAHUA U 3KOJTIOTUYECKO 6e30MacHOCTH.

CTepXXKHeBbIMU 3/1IeMeHTaMU Kypca (hM3MKM Ha YPOBHE CpeAHero oobuiero
06pa3oBaHNa ABNAOTCA (PU3NYeckue Teopumn (hopmmpoBaHMe NPeACTaBNEHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOI Teopum, Ponn yHAAMEHTa/IbHbIX 3aKOHOB Y
MPUHUMMNOB B  COBPEMEHHbIX MPEACTaBMEHMAX O  MNpUpoAe,  rpaHuMuax
MPUMEHMMOCTM TEOPWIA, ANA  OMUCAHWA EeCTeCTBEHHO-HAYYHbIX SABMEHUA WU
MpoLeccos).

CUCTEMHO-[eATENbHOCTHLIA MOAXOA B KypCe (hM3UKU peann3yeTcs npexae
BCEro 3a CYET opraHm3aumMn 3KCNepUMEeHTaIbHOW [esTeNbHOCTU 06yyatoLmnxcs.
nsa 06a30BOro0 YpoBHA Kypca U3MKM — 3TO WCMO/Mb30BaHWEe CUCTEMbI
(PpOHTaNbHBLIX KPAaTKOBPEMEHHBLIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke 06beAvHEHbl B OOLLMIA CIMCOK YYEHUYECKMX
NMPaKkTMYecKux paboT. BblaeneHne B yKa3aHHOM MepeyHe Nn1abopaTopHbIX paborT,
MPOBOAVMMbBIX A/  KOHTPONAS W OLEHKM, OCYLLECTB/IAETCA  Yy4aCTHUKaMU
obpaszoBaTe/lbHOr0 npouecca WCXoAs M3  OCOBEHHOCTE  MNJaHUMPOBaHUA U
OCHallleHusi KabuHeTa (wm3nku. Tlpu 3TOM  0bGecrieynBaeTcs  OBfageHMe
006yyYaloLMMNCA YMEHUAMU MNPOBOAUTbL KOCBEHHbIE W3MEPeHWs, WCCNef0BaHunS
3aBMCUMOCTEN  (DM3NYECKMX BEMIMUMH WM MOCTaHOBKY OMbITOB MO MPOBEPKe
NpefnoXeHHbIX rMNoTes.

Bonblioe BHMMaHWe YAENseTCA PeleHU0 PacYETHbIX W KauyeCTBEHHbIX
3agay. MMpy 3TOM ANA pacyETHbIX 3a4a4y NPUOPUTETOM SBNAKOTCA 3afaun C SIBHO
3alaHHOM (IM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL U3YUeHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasfgena Kypca, TaKk WU WHTErpupys 3HaHus U3
pasHbIX pa3fenos. [ KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMSAIOTCA 3a4aHuUs Ha
00bsACHEHME NPOTEKAaHUA (M3NYECKUX SABNEHWMIA M NPOLLECCOB B OKpYXXatoLei
XWU3HK, Tpebytowme BblbOpa (MU3NYECKON MOAEN AN CUTyauun MpakTUKo-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootBerctBUM C¢ Tpe6osaHuasMM DPIOC COO K martepuasibHO-
TEXHUYECKOMY 0b6ecrneyeHno y4ebHOro rnpouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YpOBHE CpeAHEero obLlero 0bpasoBaHns AO/MKEH N3yYaTbCA B YC/IOBUAX
NpeAMETHOro KabuHeTa (PU3NKU MW B YCNOBUAX WMHTErpPMPOBaHHOIO KabuHeTa
NpeAMEeTOB €eCTeCTBEHHO-HAY4YHOro uukna. B KabuHeTe (DM3NKU LOMKHO ObliTb
Heob6Xxo4MMOoe fabopaTopHoe 060pyAOBaHWe A7 BbINOIHEHUS YKa3aHHbIX B
nporpaMmme no u3nkKe y4eHNYeCcKnUX NnpakTUyecknx paboTt u AeMOHCTPaLMOHHOe
obopyoBaHue.

[leMOHCTpaunoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUU C
MPUHUMMOM  MUHMMa/IbHOW  [OCTATOYMHOCTM U 0becneymBaeT  MOCTaHOBKY
MePeYnCIeHHbIX B MporpaMMe Mo (mM3nKe K/IKOYEBLIX AEeMOHCTpauuii A
NCCNeAoBaHNA  M3y4YaeMbIX  ABMIEHUA U MPOLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUIA.

NabopaTopHoe o06opyaoBaHME A/ YYEHUYECKMX MPAKTUYECKUX paboT
(hopmupyeTca B BUAE TemMaTMUeCKUX KOMIJIEKTOB M 06ecrneynBaeTcs B pacuéTre
O4HOrO KOMM/eKTa Ha [BYyX obydvawowmxcd. TemaTvyeckne KOMMIEKTI
nabopaTopHoOro 060pyaoBaHUSA AO0/MKHbI ObITb MOCTPOEHbI HA KOMMIEKCHOM
MCMO/b30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MepPUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1ab0paTopuia.

OCHOBHbIMW LENAMU U3y4eHnsa (PU3NKK B 00LLLEM 006pa3oBaHMM ABNAKOTCS:

o (hopMUpOBaHME WHTEpeca W CTPeMIEHUS OOyYalroLWMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOBHOCTEWN;

e pasBuTWE MpeacTaBNeHMn 0O HAYYHOM MeTOfe MO3HaHMs U (HopMMpPOBaHUe
NCCNeLoBaTeIbCKOr0 OTHOLLEHNSA K OKPYXKatoLLMM AB/IEHUAM;

o (hOpMUPOBAHME HAYYHOrO MUPOBO33PEHMSA KakK pe3ysibTata W3yYeHus
OCHOB CTPOEHNA MaTepumn 1 hyHAaMeHTaIbHbIX 3aKOHOB (DU3UKN;

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.

JOCTKEHNe 3TUX LieNeit 06ecnevmBaeTCa peLleHneM Cneayowmnx 3aaay B

npouecce M3y4veHust Kypca (PU3NKN Ha YPOBHE CpedHEro o6LLero o6pasoBaHus:



o npuobpeTeHMe  CUCTEMbI  3HaHMI 06  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSIX, 3aKoHax, Teopusix, BK/IKOYas MEXaHWKY,
MOSIEKYIAPHYIO  (DU3UKY, 3NeKTPOAUHAMUKY, KBAHTOBYHD (M3NKY W
3NeMeHTbl aCTPOPU3NKN;

o (hopMUpPOBaAHME YMEHWUA MPUMEHATb TEOPETUYECKMe 3HaHUA O/
0ObACHEHUS  (DM3NYECKMX ABMEHUA B MNpUpoge W A0S NPUHATUS
MPaKTUYECKMX PELLEHNIA B NOBCEAHEBHON YKU3HU;

e OCBOEHMe CMoco60B peLleHns pas3MYHbIX 3af4ady C SBHO 3afaHHOM
(hM3MyecKo Mofenbto, 3adad, MnoapasymeBatoMX CaMOCTOSTe/lbHOe
co3faHve hM3NYeCcKoin Moaenu, aeKBaTHOM YCNOBUAM 3adauln;

e TMOHVMaHME (U3NYECKNX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKUX
YCTPOWCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHUS Ha OKPYXKAIOLLLYHO
Cpedy;

e OBlaficHME METOAAMW CaMOCTOSATE/IbHOTO MIAHUPOBAHUA U NPOBEAEHWS
(hPM3NYECKUX IKCMEPUMEHTOB, aHasmM3a U WHTepnpeTauMn MHQPopMaLuu,
onpejeneHns LOCTOBEPHOCTM NOMYYEHHOr0 pe3y/bTaTa;

e CO3[laHWNe YCMOBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCNeA0BaTeIbCKON,
TBOPYECKOWN [eATEeNIbHOCTH.

Ha wn3ydeHve u3nkmn (6a30Bbli YPOBEHb) Ha YpOBHE CpefHero o6LLero
obpaszoBaHua oTBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 Yaca B HefleNto), B
11 Knacce — 68 yacoB (2 Yaca B Heeno).

Mpefnaraemblil B nporpamMme Mo (Qu3nKe rMepeyeHb 1abOPaToOpHbIX U
MpaKTUYeCKMX paboT SABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT BbI6OP
npoBefeHNs nabopaTopHbIX pPaboT M OMbITOB C YYETOM WHAMBUAYaSIbHbIX
0CO0BEHHOCTEN 00yYatoLLNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

du3nka — Hayka 0 npupofe. HayyHble MeToAbl NMO3HAHWSA OKPY>KaroLLEero
Mupa. Ponb  3KCcnepuMMeHTa W Teopun B MpoLecce MO3HaHMUA NPUpPoabI.
SKCMNepMeHT B PU3MKe.

MogenvpoBaHue (U3MYECKUX SIBMEHWIA U npoLeccoB. Hay4yHble rmnoTesbl.
dur3nyeckmne 3akoHbl 1 Teopun. paHNLbI MPUMEHNUMOCTM PU3NYECKMX 3aKOHOB.
lprHUMN COOTBETCTBUS.

Ponb U Mecto (M3NKKU B (DOPMUPOBAHUN COBPEMEHHOM HAy4HON KapTWHbI
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)keHune NepemMeLLIEHNI U CIOXXEHWE CKOPOCTEN.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPAMOMMHENHOE [ABVKEHME. [ patuku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOPEHWUs, NyTU UK  MepeMeLleHns
mMaTepuanbHOM TOUKN OT BPEMEHMN.

CB060AHOE NageHme. YCcKopeHme cBo6OAHOr0 NaieHus.

KpuBonuHeiHoe  aBMXeHue.  [BMXeHWE  MaTepuasibHOM  TOYKM MO
OKPY>XHOCTW C NMOCTOSIHHOM MO MOAYNH CKOPOCTbH. YT/10Basi CKOPOCTb, /IMHENHaAs
cKopocTb. lMepunog 1 YactoTa obpalleHus. LieHTpocTpeMnTensHoOe YCKOPEHHE.

TexHn4Yeckne YCTpOMCTBA WM MPaKTUYECKOe MPUMEHEHUE: CMUAOMETP,
ABWXEHWE CHapA0B, LenHble 1 PeMEHHbIE Nepeaaudn.

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 MNOJ Yr/ioM K TFOPU3OHTY U
rOPM30HTASIbHO.



13mepeHne yckopeHus cBOBOLHOMO NafeHus.

HanpasneHne CKOPOCTW Npu ABMXEHUM NO OKPY>KHOCTMU.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

VccnepoBaHve COOTHOLLEHWUA MeXAy MyTAMKW, NPOMAEHHbIMU TefioM 3a
nocnegoBaTeNlbHble  paBHbIE MPOMEXYTKA BPEMEHM MPU  PaBHOYCKOPEHHOM
ABWKEHUW C HA4Ya/IbHON CKOPOCTLHIO, PaBHOM HY/HO.

3ydeHre ABMKEHNA LIapuKa B BA3KON XXUAKOCTHU.

3yyeHure aABMKeHWA Tena, 6pOLIeHHOro ropr3oHTasIbHO.

Tema 2. /lunamuxa

MpuHUMN  OTHOcUTenbHOCTU  [anunes. TlepBblii  3aKOH  HblOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

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

3aKoH BcemMMpHOro TaroteHusa. Cuna TaXKecTu. [lepBasd 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 ABVXKEHUN TeNa B XXNAKOCTN NN Tase.

MocTynaTensbHOe 1 BpalaTesibHoe ABWMKEHWe abCoNMOTHO TBEPAOIO Tena.

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

TexHMYecKne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: MNOALUUMHUKMN,
[IBV>KEHWE UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

FABNeHne nHepuun.

CpaBHeHVe Macc B3anMO/eNCTBYOLMNX TeN.

BTopoit 3akoH HbOTOHA.

3mepeHne cun.

CnoxxeHwue cun.

3aBMCUMOCTb CU/Ibl YNPYTrOCTK OT Aedopmainn,

HesBecomocTb. Bec Tena npn ycKoOpeHHOM NoAbEME W NafeHUMN.

CpaBHeHWe CUT TPEHNA NOKOSA, KaUeHNS N CKOJTbXKEHWA.

YCnoBsusa paBHOBecUa TBEpAOro Tena. Buabl paBHoOBeCUS.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

3yyeHne ABMKeHNS 6pycKa Mo HaK/OHHOW MI0CKOCTMU.



VccnenoBaHvie 3aBUCUMOCTU CUM YNPYTrOCTW, BOSHWUKAIOLWLMX B MPYXUHE U
pPe3nHOBOM 06pasLie, 0T KX AehopmaLmu.

WccnegoBaHve yCcnoBWii  paBHOBeCUsi TBEPAOro Tena, WMEKOLWEro ocb
BpaLLeHus.

Tema 3. 3axonui COXpaHenus 6 Mexanuke

IMnynbC MaTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYEK.
VMnynbC cuibl M M3MeHeHWe uMmMy/bca Tena. 3aKOH COXpPaHeHWs WUMMY/bCa.
PeakTVBHOe [BMXEHME.

PaboTa cusbl. MOLWHOCTb CUSTbI.

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

MoTeHUMaIbHas 3Heprus. MoTeHLMaIbHas 3Heprus ynpyro
AeopMMpPOBaHHOW  NPYXWHbI.  TloTeHUManbHas  aHeprus  Tena  B6AM3K
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.

TexHU4Yeckre YCTPOMCTBA M MPaKTUYeCKoe MpUMeHEHWe: BOLOMET, KOMép,
MPY>XMHHBIN MUCTONET, ABVKEHME PakKeT.

Jlemoncmpayuu

3aKOH COXpaHeHWs 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. MoJgeky/sipHast Gu3nKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbIe MOSIOXKEHUSA MOJIEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
obocHOBaHVe. BpoyHOBCKOe ABvbKeHWe. Oudpysns. XapakTep [ABMKEHUSA U
B3aMMOAENCTBMA YacTul, BellecTBa. Mofenn CTPOEHUS ras3oB, >XUAKOCTEN W
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
Lienscus.



Mogens wngeasibHoro rasa. OCHOBHOE  YypaBHEHWE  MOJIEKY/IAPHO-
KMHETUYECKON Teopuy nAaeasibHOro rasa. AGCOMKOTHasA Temnepatypa Kak Mepa
CpefiHen KWHETMYECKON 3Hepruv TennoBOro [ABWXeHWA 4vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnaneripoHa.
3akoH [anbToHa. M3onpoLlecchl B UAEa/IbHOM rase C NMOCTOAHHbLIM KOJIMYECTBOM
BewlecTBa. [pagmyeckoe mnpeacTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHU4YeckMe YCTpoOCTBA W MpPaKTUYECKOe MPUMEHEHUE: TepMOMETP,
bapomeTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe [MCKPETHOE CTPOeHMe BeLlecTBa, (oTorpagun
MOJIEKY/T OPTraHUYeCKUX 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 YpaBHEHME COCTOAHWA WAea/lbHOro rasa,
N30NPOLLECChI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

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

iccnefoBaHume 3aBUCMMOCTI MEXAY napaMeTpamn COCTOAHUA pPaspeXxeHHOro
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, KOHBEKLNA, U3NyYyeHue. Y aenbHaa TennoéMKOCTb BELLECTBa.
KonnyecTBo TensioTel NpK Tensionepesaye.

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

BTopoli 3akoH TepMognHamMunK. HeobpaTMMOCTb NPOLIECCOB B MPUPOAE.

Tennosble  MawwuHbl.  TlpUHUMNLI  AEACTBMA  TEMIOBbIX — MaLUVH.
Mpeobpa3oBaHNA 3HEPrMM B TensoBbIX MalumHax. KoagppuuMeHT MonesHoro
[EeNCTBUA TennoBoi MaluuHbl, LIMkn KapHo ¥ ero KosMuuMeHT MOMe3HOro
AeCTBUA. DKOOrnyeckmne NpobeMbl TEMNOIHEPTETUKMN.



TexHMYecKne YCTPOCTBA W  MpaKTUYeCKoe MNPUMEHeHVe: ABurartesib
BHYTPEHHEr0 CropaHus, 6b6ITOBOM X0/IOAUIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

I3meHeHMe BHYTPEHHe 3Heprun Tena Mpu coBepLueHWr paboTbl: BblneT
Npo6bkM M3 OYTbINKM NOJ AENCTBMEM CXATOro BO3Ayxa, HarpeBaHue 3upa B
NaTyHHOWN TPy6Ke NyTEM TpeHus (BUAEOAEMOHCTPaLMS).

13MeHeHVe BHYTPEHHE aHeprum (TemnepaTypbl) Tesia npu Tennonepesade.

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

Mogenv napoBor TypOvHbI, ABUraTeNs BHYTPEHHErO CropaHus, peakTMBHOIO
ABurarens.

Vuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

3mepeHue yaenbHOR TeNI0EMKOCTH,

Tema 3. Acpecammnuvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[Mapoobpas3oBaHMe N KOHAeHcaums. VicnapeHue v KuneHue. ABCOMKOTHaA U
OTHOCUTE/IbHAs BNIAXXHOCTb BO3AyXa. HacblleHHbIN nap. YaenbHad TennoTa
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 fenbHas Tennota nnasneHuns. Cyonmmauums.

YpaBHeHe TennoBoro 6anaHca.

TexHU4YeckMe YCTPOMCTBA WM MPaKTUYECKOe TMPUMEHEHME: TUTPOMETP WU
MCUXPOMETP, KaNOPUMETP, TEXHOOTUWN MOMYYEHNSI COBPEMEHHbIX MaTepuasos, B
TOM YMC/Ie HAHOMATEPWASIOB, Y HAHOTEXHOMOTUM,

Jlemoncmpayuu

CBOWCTBA HaCbILLEHHbIX MapoB.

KnneHune npun noHWXeHHOM [aBNeHUW.

Cnocobbl n3mMepeHns BNaXKHOCTH.

HabnofeHne HarpesaHns 1 NiaBneHns KPUCTa//IMYECKOro BELLEeCTBa.

JeMoHCcTpauna KpucTainos.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

13mepeHmne 0THOCUTENbHOIN BIAXKHOCTW BO3AYyXa.

Pasznea 4. daekTpoanHamMuka
Tema 1. Inexkmpocmamuxa
AnekTpm3auna Ten. OneKTpuueckuii 3apag. [Ba Buaa 3MEKTPUYECKMX
3apaaoB. MPOBOAHWUKN, AMANEKTPUKMA M MNONYMNPOBOAHWUKNA. 3aKOH COXPaHEeHUs
3NIeKTPMYECKOr0 3apsja.
B3anmogeincteme 3apsaoB. 3akoH KynoHa. TOUYeUHbIn 3neKTpUYecKunii 3apsg.
AnekTpnyeckoe none. HanpsKEHHOCTb  3MeKTpU4Yeckoro nons.  MpuHumn



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

Pabota cun  anekTpoctaTuyeckoro  nond.  loteHuyman.  Pa3HOCTb
noTeHuManoB. [1pOBOAHUKM W OWNINEKTPUKN B 3/IEKTPOCTATUYECKOM MOJe.
[AnanekTpnyeckas NPOHMULLAEMOCTb.

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

TexHU4Yeckne YCTPOWCTBA M MPAKTUYECKOe MPUMEHEHWE: 3/1eKTPOCKONM,
3NEKTPOMETP, 3/IeKTPOCTaTUYEeCKas 3almuta, 3a3eM/IeHMe  3/1eKTPOnprbopos,
KOHAEHCcaTop, KONUpoBasbHbIM annapat, CTPYWHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOICTBO U NPUHLMIN AEACTBUS 3/1EKTPOMETA.

B3anumogeicTeme HasNeKTpu3oBaHHbIX Ten.

ANeKTpnYecKoe nose 3apsXKeHHbIX Te.

[MpOBOLHWKM B 3M1IEKTPOCTATMHYECKOM MOJIe.

QneKTpocTaTnyeckas salnTa.

[N3NeKTPUKM B 3NEKTPOCTATUHECKOM MOJSIe.

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

SHeprua 3apsmHKeHHOro KoHAeHcaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

13MepeHune 3N1eKTPOEMKOCTM KOHAEHcaTopa.

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

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBaHUSA 3MEKTPUYECKOro TOKa.
NcTouHmKmM Toka. Crna Toka. MoCcTOoAHHbIN TOK.

Hanps»keHue. 3akoH Oma a1 yyacTka Lenw.

ANeKTpuyeckoe COMPOTUBMEHUE. Y[OeNbHOe COMNpPOTMB/IEHME BeLllecTBa.
MocnepoBsaTenibHOE, NapasinesibHoe, CMeLlaHHOe CoeAnHeHne NPoBOAHNKOB.

PaboTa aneKTpuyeckoro Toka. 3akoH J[pkoynsa—SleHua. MOLLHOCTb
3N1EKTPUYECKOro TOKa.

SNeKTpoABMXKYLLAA Cuna U BHYTPEHHEE COMPOTMB/IEHWE WUCTOYHMKA TOKA.
3akoH Oma A1 NosHOM (3aMKHYTOIA) 3neKTpuyeckoi Lenn. KopoTKoe 3aMblKaHue.

ONeKTpOHHas  MPOBOAMMOCTbL  TBEPAbIX  METa/lIoB.  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  pacniaeax  3/1eKTPOIUTOB.
SNeKTPoIMTHYeCKasa guccounauns. 3neKTposus.



ANEKTPUYECKMI TOK B razax. CamMoCTOATENbHbIN N HECaMOCTOATE/bHbIN
paspag. MonHusa. MNnasma.

TexHMYecKne YCTpPOWCTBA W MNPaKTUYeCKoe MpPUMEHEHME: amMnepMeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKM TOKa, 3/eKTpoHarpeBaTe/ibHble Mpubopsl,
3N1EKTPOOCBETUTENbHbIE NPUOOPbLI, TEPMOMETP COMPOTUBNEHNS, BAKYYMHbIA ANO[,
TePMUCTOPbI 1 (DOTOPE3UCTOPLI, MOJTYNPOBOAHNKOBbLIV AN0A, Fra/lbBaHMKA.

Jlemoncmpayuu

i3mepeHmne Cusbl TOKA U HamnpsiKeHUs.

3aBMCUMOCTb COMPOTUBMEHNSA LMAMHAPUYECKUX MNPOBOAHWMKOB OT AJINHbI,
naowaamn rnonepeyHoro ceveHns 1 marepuana.

CMeLLaHHOe coefiHeHVe NMPOBOLHUKOB.

MpAmMoe u3MepeHVe 3NEKTPOABMKYLLEN cunbl. KOpPOTKOe 3amblKaHue
ra/ibBaHMYECKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHErO COMPOTUB/IEHUS,

3aBMCMMOCTb COMPOTUB/IEHUSI META/IJIOB OT TeMMepaTypbl.

MpOBOAUMOCTb 3/IEKTPO/INTOB.

VckpoBoWi pa3pag v NpoBOAUMOCTb BO3AyXa.

O[LHOCTOPOHHSAA NPOBOAMMOCTb AMoja.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

3yyeHre CMeLLaHHOro CoeIMHEHNS Pe3nCTOPOB.

3mepeHne 3NeKTPOABVKYLLEN CUIbl UCTOYHMKA TOKA W €ro BHYTPEHHEro
COMNPOTMBIIEHUS.

HabntofeHne anekTponmsa.

MexnpeaMeTHbIe CBSA3H

3yyeHne Kypca m3nkn 6a30Boro ypoBHs B 10 Knacce OCYyLLEeCTBAAETCH C
YUYETOM CcofepXKaTeslbHbIX MEXMPeaMETHbIX CBA3EM C Kypcamy MaTeMaTUKW,
oronornn, XM, reorpagmm n TEXHOJOM K.

Mescnpeomemnvie nonsmus, CBA3aHHbIe C WU3YYEHMEM METOAOB Hay4yHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BENIMUYMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, IKCMEPUMEHT, MOAENIMPOBaHKE, MOAESb, U3MEPEHME.

Mamemamuka: pPeEWEHNe CUCTEMbl YpPaBHEHWW, JIMHeHas (yHKLMS,
napabona, runep6ona, Ux rpankKn U CBOMCTBA, TPUrOHOMETPUYECKNE PYHKLMNN:
CUHYC, KOCUHYC, TAHT€HC, KOTaHreHC, OCHOBHOE TPUTOHOMETPUYECKOE TOX/ECTBO,
BEKTOPbI 1 UX MPOEKLMN Ha OCU KOOPAMHAT, CMIOXKEHME BEKTOPOB.

Buonozus: MexaHU4ecKoe ABVDKEHWE B XKMBOW npupode, anddysns, ocmoc,
Ten/io0bMeH XUBbIX OPraHnM3MoB (BUAbl Tensonepesayn, TENJI0BOe PaBHOBECKE),
3NEKTPUYECKME SBNEHWS B XXUBOI NpUpOE.

Xumusi: QUCKPETHOE CTPOEHME BELLLECTBA, CTPOEHME aTOMOB 1 MOJIEKY/1, MOJlb
BelllecTBa, MONApPHas macca, TensoBble CBOWCTBA TBEPAbIX Tesl, XWUAKOCTEN W



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

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 XONOANNbHUK, KOHANLIMOHEP, TEXHONOIM
MOMYYEHUS] COBPEMEHHBLIX MaTepuasioB, B TOM 4MC/e HaHOMaTepuasnoB, WU
HaHOTEXHOMOIMK, 3/1EKTPOCTaTUYECKas 3aliuTa, 3a3eM/SIEHNEe 3MeKTPONpPU6opoB,
KCEpPOKC, CTPYWHbIN NPUHTEP, 3NeKTPOHarpeBaTe/ibHble npuoopsl,
3M1EeKTPOOCBETUTE/bHbIE MPUOOPBI, FabBaHMKa.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[MOCTOSHHbIE ~ MarHUTbl.  B3aumopencTBME  MOCTOSHHbIX ~ MarHWTOB.
MarHuTHoe none. BeKTOp MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX MoNMen. JINHUA MarHUTHON WHAYKUUKW. KapTUHa NIMHUIA MarHUTHOM
NHAYKUNW NOMS NOCTOAHHBLIX MarHUTOB.

MarHuTHoe rMosie NPOBOAHMKA C TOKOM. KapTvHa NuHWA  MHAYKUMW
MarHUTHOro nons AJ/IMHHOro MPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
MPOBOAHMKA, KaTyLLKM ¢ TOKOM. OnbIT JpcTea. B3ammoaencreme npoBoAHNKOB C
TOKOM.

Cuna Amnepa, eé MO4y/b U HanpasieHue.

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 WHAYKUUW. 3aKOH  3M1eKTPOMarHUTHOW
NHAYKUMK Papajges.

BuxpeBoe 3MeKTpMYEeCcKoe rMofe. INeKTPOABMXKYLLaa cuna WHAYKUAN B
NPOBOAHWKE, ABMXKYLLEMCA NOCTYNaTe/IbHO B OAHOPOAHOM MarHUTHOM MoJe.

Npaswnno JleHua.

WMHOYKTUBHOCTb.  ABNeHWe CaMOMHAYKUWW.  DNeKTPOABMXKYLLaa  cuna
CaMONHAYKLUNN.

SHEPrna MarHUTHOrO Mo KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpPUMEHEHME: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMarHUTbl, 3M1EeKTPOABUraTeNb, YCKOPUTENN 3NeMEeHTapPHbIX
yacTuu, MHAYKLMOHHAA Neysb.



Jlemoncmpayuu

OnbIT OpcTea.

OTKNOHEHWE 3/IEKTPOHHOIO Ny4YKa MarHUTHbLIM MOJEM.

JINHWUM MHAYKUUW MarHUTHOIO Mons.

B3aumogeincTeme AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eiicTeme cunbl JTOpeHUa Ha NOHbI 3NIEKTPONNTA.

FABNeHVE 31eKTPOMArHMTHON NHAYKLUNN.

Npaswuno JleHua.

3aBNCMMOCTb 3/1eKTPOABVKYLLEN CUMTbI MHAYKUUN OT CKOPOCTU U3MEHEHWS
MarHMTHOro NoToKa.

#ABNeHne 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 S. KoJsieOaHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebaTtenbHas  cuctema. CB0GOAHbIE ~ MEXaHW4YeCKMe  KonebaHus.
FapmMOHMYeckne KonebaHnus. MNepuog, vacToTa, amnaMTyda M hasa KonedaHWiA.
MPY>XMHHbLIA MaATHUK. MaTeMaTU4YeCKUiA MasiTHUK. YpPaBHEHME FapMOHUYECKMX
KonebaHwii. MpeBpaLleHme 3Heprum Npu rapMoHNYECKNX KonebaHmsiX.

Kone6aTenbHblii KOHTYP. CBOGOAHbIE 3MEKTPOMArHUTHbIE KOonebaHus B
naeanbHOM KonebaTtenbHOM KOHType. AHaAOrMsi MeXay MexaHUYecKUmMn wu
3NEKTPOMarHUTHbIMK  KonebaHmsimn. dopmyna TomMcOHa. 3aKOH COXpaHeHus
3HEPrum B naeanbLHOM KonebaTenlbHOM KOHTYpe.

MpefAcTaBneHMe 0 3aTyXatolmx KonebaHnsx. BbIHY)KAEHHbIE MEXaHMUYEeCKMe
KonebaHus. Pe3oHaHC. BbIHY»XAEHHbIEe 3/1EKTPOMAarHUTHbIE KONebaHus.

MepemeHHbIi  TOK. CUHycoMAanbHbIA  MEPEMEHHbIA  TOK.  MOLLHOCTb
MEPEMEHHOr0 TOKa. AMNAWUTYAHOE W [EeNCTBYIOLLEe 3HaYeHWEe CWUbl TOKa U
HanpPsHKEHMS.

TpaHcthopmaTop. Mpon3BoaCcTBO, Nepedada M NOTPedIeHNe 31EKTPUYECKOIA
3HEPrUn. IKOMIOrMYECKMe PUCKU MPU NPOU3BOACTBE 3NeKTposHeprun. KynbTypa
1CNONb30BaHUSA 3NEKTPOIHEPT M B MOBCEAHEBHOW XXMN3HM.

TexHMYeCKne YCTPOMCTBA W MPaAKTUUYECKOE MPUMEHEHWNE: 3NEKTPUYECKUIA
3BOHOK, FreHepaTop NePEMEHHOr0 TOKa, IMHNM 3NeKTpornepeaau.

Jlemoncmpayuu

WccnepoBaHve napaMeTpoB KofiebaTeflbHOM cucTeMbl  (MPYXXMHHBIA  Mn
MaTeMaTNYeCKNin MasiTHUK).



HabnofeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONebaHWiA.

HabntoaeHve pesoHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KoNlebaHus.

Ocumnnorpammbl (3aBUCUMOCTI CUJIbI TOKA U HaNpsXKeHUs OT BPeMeHN) Ans
3/1EKTPOMAarHUTHbIX KonebaHui.

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

Mogenb MMHWUK 3N1eKTponepesadn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

VccnepoBaHve 3aBUCUMOCTM Neproda MasibiX KonebaHuin rpysa Ha HATU OT
AJIVHBI HUTK 1 MaccChbl rpysa.

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

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/1Hbl

MexaHn4yeckne BOJHbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOpPOCTb
pacnpocTpaHeHUss W AJvMHA BOMHbI. [lonepeyHble M NPOLOJbHbIE  BOJIHBI.
VHTephepeHUMs 1 gudpakums MexaHUYeCKMX BOJH.

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

ONEeKTPOMAarHUTHbIE BOJIHbI. Y CMOBUA U3/TyYeHUS 3NIEKTPOMArHUTHbLIX BOJIH.
B3aumHas opueHTaumsi BeKTopos E, B, V B anekTpomarHMTHoi BonHe. CBolCTBa
3IEKTPOMArHUTHbLIX BOJIH: OTPaXKeHWe, NpeioMieHne, nonspusauuns, amhpaxkums,
NHTEpdepeHUMs. CKOPOCTb 3N1EKTPOMArHUTHbLIX BOJH.

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

MpUHUMMbI PagMOCBA3N U TenieBMaeHMs. Pagmnonokaums.

ANeKTPOMarHUTHOE 3arpsisHeHNe OKPY>KatoLLen cpefbl.

TexHU4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas AUArHOCTUKA B TEXHUMKE W MeauLuMHe, pajap,
pPagnonpuEMHNK, TeNneBn3op, aHTeHHa, TenetoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHne NonepeYHbIX U NPOAOSIbHbIX BOJH.

Koneb6ntoweecs Teno Kak MCTOYHMK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeNOMIEHNA MeXaHNYECKMX BOJH.

HabnofgeHne nHTepdepeHumnn 1 audpakuum MexaHMyecKnx BosH.

3BYKOBOW pe30HaHc.

HabnogeHne CBA3M FPOMKOCTW 3BYKa W BbICOTbI TOHA C aMMnUTyAou W
4acTOTOM KonebaHuiA.



WccnepoBaHve  CBOWCTB  3/IEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHWe,
npenomseHve, nonsapusaumns, audpakums, MHTepgepeHLms.

Tema 3. Onmuka

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

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

MpenomsneHne ceeTa. 3aKOHbI MPeioM/IeHNs cBeTa. AGCONIOTHBIN NokKasartesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MosHOro
BHYTPEHHero oTpaXkeHus.

Ancnepcns ceeTa. CNoxXHbIn coctaB 6en1oro ceeTa. LiBeT.

Cobupatowime U paccevBatoliMe JIMH3bl. TOHKad /fvMH3a.  POKyCcHoe
paccTosiHMe U ONTMYecKas cuna TOHKOW NMH3bL. OCTpoeHVe M300paXkKeHUA B
cobuparoLLMx 1 paccemBaromnX IMH3ax. PopmMyna TOHKON NINH3bI. YBeNNYeHue,
aBaeMOoe JIMH30MA.

Mpegenbl NPUMEHUMOCTI FeOMETPUYECKOA ONTUKMN.

BonHoBas onTtuka. VIHTepthepeHumMs cBeTa. KorepeHTHble WCTOUYHUKM,
Ycnosus HabnogeHUs MakCMMyMOB M MUHMMYMOB B WHTEP(epeHLMOHHOM
KapTWHE OT ABYX CUH(a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Onpakumsa ceeta. [udpakuMoHHas pelléTtka. Ycnosume HabnogeHUs
rNaBHbIX  MakCUMyMOB MpW  MajgeHU  MOHOXPOMATMYECcKOro CBeTa Ha
ANPaKLUNOHHYIO PELLETKY.

Mongpusauma ceeTa.

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

Jlemoncmpayuu

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

MonHoe BHyTpeHHee oTpaxeHue. Mojenb CBETOBOA.

VccnenoBaHme CBOMCTB M306paXKeHUI B IMH3aX.

Mopgenu MMKpocKona, Tesieckona.

HabntogeHve nHTepepeHLUMn ceeTa.

HabnofeHne gndpakuymm ceeta.

HabntogeHve aucnepcum ceeta.

MonyyeHne cnekTpa ¢ NOMOLLbI MPU3MBI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANKPaKLMOHHON PELLETKN.

HabntogeHve nonapusauum ceeta.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol



13mepeHne nokasartens NpesioMIeHns CTekna.
VccnepnoBaHve CBOMCTB N306paXkKeHUI B NIMH3aX.
HabntogeHve gucnepcum ceeta.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
["paHULbI NPUMEHUMOCTU KNacCUYeCKOM  MEXaHUKMN. MocTynaTthl
cneunasbHON TeopuM OTHOCUTENbHOCTU: WMHBAPMAHTHOCTb MOAYNS CKOPOCTU
CBeTa B BaKyyMe, NPUHLMM OTHOCUTENIbHOCTY DUHLLUTENHA.
OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3aMef/IeHNe BPeMeHW U COKpalleHue
[ANTVHBI.
SHeprusa n UMNynbC PeNSITUBUCTCKON YacTuLb.

CBA3b Macchl C 3H€pf|/|€|7| N NMIMYJIbCOM peﬂﬂTMBMCTCKOM HacTuubl. 3Hepr|/|ﬂ
MNMOKOA.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6AHM OGO 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»
hoToa(hdhekTa.

[aeneHue 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 6arapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTuu,.
[NnaHeTapHas mogfenb atoma. [locTtynatbl bopa. WV3nydyeHwe u nornoileHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bugbl
cnekTpoB. CMNeKTP YPOBHeW 3Hepruy atToMa Bogopoaa.

BonHoBble cBolicTBa YacTuy. BonHbl ge bpoins. KopnycKynspHO-BO/HOBOWA
Ayasin3M.

CnOHTaHHOE W BbIHYX/IEHHOE U3/Ty4eHme.

TexHn4Yeckne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CNEeKTPasibHbIN
aHanun3 (CnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpeneneHve 4MHbI BONHbI 1asepa.

HabnoeHne NMMHeNYaTbIX CNEKTPOB MU3NTyUYeHNS.

Nasep.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabntofeHne nMHenyaToro cnekrpa.

Tema 3. Amomnoe a0po

AKCNEepMMEHTBI, [0KasblBaloLme CMOXHOCTb CTpoeHusa appa. OTKpbITUE
pagnoakTMBHocT.  OnbITbl  Pe3epdopga MO ONpeAeneHMto  cocTasa
PafMoaKkTMBHOrO u3nyyeHus. CBoicTBa anb(a-, 6eTa-, ramMma-usnyveHus.
BivsaHne paanoakTVBHOCTY Ha XXUBbIE OPraHn3Mbl.

OTKpbITME MPOTOHA M HeMTpoHa. HyknoHHas mogenb sgpa lMeiseH6epra—
VBaHeHKo. 3apsg aapa. MaccoBoe umcio sagpa. M3otonsl.

Anb(a-pacnag. ONEKTPOHHbIA W  MO3UTPOHHLIA 6eTa-pacnag. [Mamma-
n3ny4veHne. 3aKOH pagmnoakTUBHOIO pacnaga.

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

AnepHble peakuun. [leneHvie n cMHTe3 aaep.

AnepHblil peakTop. TepmosgepHbIA cuHTe3. [pobnembl U NepCnekTUBSI
AAEPHON 3HePreTUKN. KONOTNYECKNE aCMNeKTbI SAePHON 3HepreTUKM.

AnemMeHTapHble YacTuLbl. OTKPbITME NO3UTPOHA.

MeToAb! HabNMAEHNA 1 perncTpaumm a/ieMeHTapHbIX YacTuLl,

PyHOaMeHTa/bHble B3aUMOAENCTBUSA. EANHCTBO (DM3NYECKOM KapTUHbI MUpa.

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

Jlemoncmpayuu

CUETUMK NOHN3UPYIOLLMX YacTuL,

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

ccnenoBaHme TpekoB YacTuy (Mo rotoBbIM (hoTOrpadmsam).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

JTanbl pasBUTUA acTPOHOMUK. [pMKNaaHOe N MMPOBO33PEHYECKOe 3HaYeHne
acTpoHOMUW.

Bug 3Bé3gHoro Heba. Co3Be3fusi, ApKue 3BE34bl, NMaHETbl, UX BUAMMOE
[B/KEHMe.

ConHeyHasa cuctema.

ConHue. ConHeyHad aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3N.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CreKTpasibHbIA Knacc —
CBETUMOCTb». 3BE3Abl NAaBHOW MNOCNef0BaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETUMOCTb» NS 3BE&3[ rNaBHOW NOCNefoBaTeNlbHOCTU. BHYTpeHHee CTpoeHue



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

MacwTabHast CTpyKTypa BceneHHoi. MeTtaranakTuka.

HepelwéHHble npobnembl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEBHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUNOXEHNIA AN1A onpeaeneHns nooXKeHNs HebecHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3ana CeBepHOro nosnyLapusa u apKme 3Bésfabl.

HabntogeHns B Teneckon JlyHel, nnaHeT, MneyHoro MNyTu.

O6o0maromniee MOBTOPEHUE

Pofb  (M3MKM ¥ aCTPOHOMWM B  3KOHOMWYECKOM, TEXHO/OrMYECKOMN,
COLMaNbHON N 3TUYECKOW clhepax AedATe/IbHOCTU YesioBeka, posb 1 MecTo PU3NKN
N aCTPOHOMMM B COBPEMEHHOM HaY4YHOW KapTUHE MUpa, PO/ib PU3NYECKON TeEOPUM
B (DOPMMPOBaHUWM MpPEACTaBMIEHNA O (U3NYECKON KapTUHE Mupa, MECTO
(h13nYeCcKoin KapTUHbI MMpa B O6LLEM PsAAY COBPEMEHHbLIX eCTECTBEHHO-HAY4YHbIX
NpefCcTaBNEHNIA O NPUPOJE.

Me)KleeI[MeTHLIe CBHA3U

M3yyeHne Kypca (hm3nkKn 6a30BOro ypoBHs B 11 Kfacce OCYLLEeCTBNAETCA C
YUETOM cofepyKaTeNnbHbIX MeXMNPeAMETHbIX CBA3e C Kypcamu MaTeMaTuKw,
oronornm, XMMnmu, reorpagmm n TEXHONOTUMN.

Meocnpeomemuvie nonwsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HAHWA: AB/IEHME, Hay4HbIA (DaKT, runoTesa, U3Myeckas BeNNYMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHWe CUCTEMbl  YPaBHEHWW, TPUrOHOMETPUYECKMe
(hYHKUMM: CMHYC, KOCUHYC, TAHTE€HC, KOTAHIeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPbl U MX MPOEKUUN Ha OCW KOOPAWMHAT, CNOXEHWe BEKTOPOB,
MPOV3BOAHbIE 3/1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MoA00MA TpPeyrosibHUKOB,
ornpegesnieHne nnowaam naocknx puryp n obvéma ten.

Buonoaus: 3NeKTPUYECKMEe SBNEHUS B XXMBOW Npupojge, KonebatesibHble
ABWKEHWS B XXMBOW NPUPOAE, ONTUYECKME SBNEHUS B XXMBOWN NpUpoAe, AencTBume
pagmaLlmm Ha XX1Bble OpraHnsmbl.

Xumusi: CTPOEHME aTOMOB N MOJIEKY/T, KpUCTaIMYecKasa CTPYKTypa TBEPAbIX
TeNl, MexaHu3Mbl 00pa3oBaHMsi KPUCTA//IMYECKON PELIETKM, CMeKTPasibHbIN
aHanns.



Teoepagpusi:  MarHWTHble MOMOCA  3eMnn, 3aeXW  MarHUTHbIX  PYya,
(hoTOCHEMKA 3€MHOI NOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.

Texnonoeusi:  NNHAW  3NEKTPONepesay, reHepaTtop MNepemMeHHOro TOKa,
aNeKTpoABuraTenb, MHAYKUMOHHAA Meyb, pagap, PaavornpuéMHUK, Tenesumsop,
aHTeHHa, TenedoH, CBY-neyb, MPOEKLMOHHbLIA annapaTt, BOOKOHHAs ONTUKa,
CONIHeYHas baTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHve y4yebHOro npeameta «®Pu3nka» Ha YpPOBHe CpedHEro 06Lero
0bpa3oBaHNA (6a30Bbli YPOBEHb) [0/MKHO 06eCneunTb AOCTMKEHWME CledyHoLmnX
NINYHOCTHbIX, METanpeAMETHbIX 1 MPeaMETHbIX 06pa30BaTe/IbHbIX Pe3Yy/bTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA Y4eOHOro npeameta « PU3NKa» LO/HKHbI
OTpaXXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0Oy4YaloLWMXCA PYKOBOLCTBOBATLCH
chopMMPOBAHHON BHYTPEHHEN MO3ULUMENA JIMYHOCTU, CUCTEMON LEHHOCTHBIX
OpVEeHTaLMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEeHWn,  COOTBETCTBYHOLLMX
TPaAVWLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHue >XMU3HEHHOrO
OMbITa U ONbITa AEATENbHOCTN B MPOLECCe peann3aumMm OCHOBHbIX HarpaB/ieHWi
BOCNMUTATENIbHON [esATeNIbHOCTU, B TOM YWC/E B YacTu:

1) rpamaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON NO31LMK 06yYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO 4Y/iEHa pOCCVIVICKOFO O6LLI,eCTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
AEeMOKpaTUYeCKNX LeHHOCTEMN;

FrOTOBHOCTb BECTM COBMECTHYIO AeATe/IbHOCTb B MHTEpecax rpaXkaaHCKoro
06LLecTBa, y4acTBOBaTb B CaMOynpas/ieHUn B 06pa3oBaTe/ibHOM OpraHu3auuu;

YMeHMe B3aMMO/eNCcTBOBaTb C COLMaIbHbIMU UHCTUTYTaMN B COOTBETCTBUN C
NX PYHKLUMAMM N Ha3HAYEHMEM,;

FOTOBHOCTb K N'YMaHMUTapHOW M BOJIOHTEPCKON AeATeNbHOCTY;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

chopMMPOBAHHOCTb pOCCUInCKOW rpaXkKAaHCKOM NAEHTUYHOCTN,
naTpuoTU3Ma;

LLeHHOCTHOE OTHOLUEHME K roCyAapCTBEHHbIM CMMBOMAM, AOCTUMXKEHMAM
POCCUNCKMX YYEHBIX B 06/1aCTW (IU3NKN N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

ChopMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOTrO MOBEeAEHWS;

CMOCOOHOCTL OLeHMBaTb CUTYaUMIO M MPUHUMATb OCO3HAHHbIE PeLLeHus,
OPVEHTMPYACL Ha MOPasibHO-HPABCTBEHHbLIE HOPMbI U LEHHOCTW, B TOM YMUC/E B
LeATENbHOCTU YUYEHOr0;

0CO3HaHWe NMYHOrO0 BK/1aAa B MOCTPOEHME YCTONUMBOrO OYAyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOe OTHOLLEHWE K MUPY, BK/KOYas 3CTETUKY HAy4YHOro TBOPYECTBa,
MpUCYLLIEro oM3MYECKOIN Hayke;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEPEC K pa3MyHbIM cdiepam NpodeccUoHanbHON AeATeNbHOCT, B TOM
ymce CBs3aHHbIM C (PU3NKOM U TEXHWUKOR, YMeHWE COBEpPLLATb OCO3HAHHbIN BbIGOP
OyayLuen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHDBIE NaHbI;

FOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHM0 M camo06pa3oBaHUIO B 06/1aCTy
(hM3NKIN Ha MPOTSHKEHNN BCEW XKN3HM;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

CPOPMMPOBAHHOCTb  3KOMOMMYECKOA Ky/bTYpbl, 0OCO3HaHWe [106a/bHOro
XapaKTepa 3K0N0rmyeckmnx npobnem;

NNaHNPOBaHWE N OCYLLECTBEHME AENCTBNIA B OKPYXKAIOLLLEN Cpefie Ha OCHOBe
3HaHWA Lienei yCTONYMBOro Pa3BMTUSA Ye/I0BEYECTBa;

paclUMpeHne OMbiTa AeATeNbHOCTU 3KOMOTMYECKOM HanpaB/ieHHOCTU Ha
OCHOBE MMEKLLMXCS 3HaHWI N0 (PU3MKE;

7) HEHHOCTA HAYYHOTI'O MO3HAHUA:

CPOPMMPOBAHHOCTb MMPOBO33PEHNS, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUA (HN3NUECKOW HaYKMW;

OCO3HaHMe LEHHOCTW Hay4HOW [AesaTeNlbHOCTW, TFOTOBHOCTb B MpoLecce
M3yyeHUs  M3NKN  OCYLLECTBNSATb  MPOEKTHYHD U UCCNeAoBaTeNlbCKyHo
[eATeNIbHOCTb MHAMBUAYANbHO 1 B Fpynne.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO  (JOPMYNMPOBaTb M aKTyaImM3vMpoBaTb  Npobnemy,
paccMmaTpunBaTb ee BCECTOPOHHE,
onpenenaTb Uenu [eATeNlbHOCTW, 3afaBaTb MapamMeTpbl U KPUTEPUM UX
[LOCTKEHMS,
BbIABNATL  3aKOHOMEPHOCTM W MPOTMBOPEYNs B paccMaTpuBaeMbIX
(oM3NYECKMX ABNEHUSIX;
pa3pabatbiBaTb MaH PELEHUs NPO6/eMbl C YYETOM aHa/M3a UMERLLMXCS
MaTepuaibHbIX N HEMaTEPUa/IbHLIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLUEHNBAaTb COOTBETCTBUNE PE3YNbTATOB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMHATL  paboTy B YC/MOBUSAX — peasibHoro,
BUPTYaNIbHOr0 1 KOMOMHMPOBAHHOT O B3aMMO/ENCTBUS;
pas3BMBaTb KpPeaTMBHOE MbILL/IEHME MPY PELLEHNN YKN3HEHHBIX NPO6/EM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.
BNageTb Hay4yHOW TEPMUHOMIOTMER, K/HOYEBLIMU MOHATUAMM M METoAamu
(hM3MYECKOI HayKu;



B/1aleTb HaBblKaMUN y4ebHO-MCCNef0BaTeIbCKOM U NPOEKTHOW AeATe/IbHOCTY
B 061aCTV (OM3NKKN, CNOCOOHOCTLIO 1 TOTOBHOCTBIO K CAMOCTOSATE/IbHOMY MOWCKY
METOJ0B peLleHns 3afa4y (M3NYECKOro CofAepXKaHus, MPUMEHEHUIO Pas3/NYHbIX
MeTO/0B MO3HaHUS;

BfageTb BUAAMW [AeATe/IbHOCTM MO MNOJIYYEeHW0 HOBOrO 3HAHWUSA, €ero
NHTepnpeTaumun, npeobpasoBaHN0 W MPUMEHEHUIO B Pa3/IMUHbIX YYeOHbIX
CUTYyaLmaX, B TOM Yumc/ie Npu co3haHnM yUYebHbIX NPOEKTOB B 061aCTU (DU3UKUK;

BbISABNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W U aKTyaln3uposaTb 3afaqy,
BblABUraTb rMMnoTesy eé pelleHusi, HaXOAWTb aprymeHTbl A8 [0Ka3aTe/bCTBa
CBOMIX YTBEPXAEHWIA, 3a4aBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MONYYEHHblE B XOAe pPelleHns 3agayn  pesysnbTarhl,
KPUTUYECKN OLeHMBaTb MX AOCTOBEPHOCTb, MPOrHO3MPOBaTh U3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHblE 3afayvM B 06pa3oBaTe/lbHOMN
[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 3aauu, LOMyCKatoLye aibTepHaTUBHbIE PeLLeHus.
Pabora ¢ undpopmaunmeii:

BfafeTb HaBblKaMu MOYyYEHUS MHGOPMaLMA (IU3NYECKOrO COAepPXKaHMs 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  MHMOPMALUMOHHBIX M KOMMYHWUKaUMOHHbIX
TEXHO/OMMIN B pPeLleHMN KOTHUTUBHbBIX, KOMMYHUKATUBHbIX U OpraHmn3aumMoHHbIX
3aga4y C Co6MOAeHNEM TPeboBaHUA 3PrOHOMUKK, TEXHUKM 6e30MmacHOCTH,
FUIUeHbl,  PecypcocbepeXxeHns, MpaBOBbIX WM 3TUYECKMX  HOPM,  HOPM
NH(OPMaLMOHHOK 6e30NacHOCTHK;

co3faBaTb TEKCTbl (PU3NYECKOro COAEepXKaHWA 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
[EATENNbHOCTU,



pacno3HaBaTb  MNPEeANOCbINKN  KOHIMKTHBIX — CUTyauuii 1M cMmsiryatb
KOH(/IVKTBI,

PasBEPHYTO M NOrMYHO M3naraTb CBOK TOYKY 3PEHUS C WCMOSIb30BAHNEM
A3bIKOBbIX CPE/CTB;

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BbIOUpaTb TEMATUKY WM METOAbl COBMECTHbIX [AENCTBUA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONMEKTUBA;

NpMHUMaTb  LUEN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPAMHUPOBaTb [EACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AeCTBUIA,
pacnpefensite poniv C YYETOM MHEHWIA Y4YaCTHWMKOB, 00CYX[aTb pe3y/bTaTbl
COBMECTHO# paboThbl;

OL|eHMBaTb KayeCTBO CBOEro BKMada WM KaX4oro y4yaCTHMKa KOMaHAbl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npefnaraTb HOBble MPOEKTbl, OLUEHMBaTb MAEW C MO3MUUN  HOBMU3HBbI,
OPUTMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNATb MO3UTMBHOE CTPaTErnMyeckoe MOBeAEHNEe B  Pa3/INYHbIX
CUTYaLMsX, MPOSIBAATL TBOPYECTBO U BOOBPaXKEHME, ObITb MHULMATUBHbIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATE/IbHO OCYLLECTBNATb MO3HaBaTe/lbHYHO [AeATeNlbHOCTb B 06/1aCTH
(M3MKN M aCTPOHOMWM, BbISBNSATL NPOOGMAEMbI, CTaBUTb WU (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 CUTYaLUAM;

pacLUMpsATbL paMKy y4eBHOro npegMeTa Ha OCHOBE NINYHbIX MPeLNOUTEHNIA;

aenaTb OCO3HaHHbIA BbIOOP, aprymeHTUpoBaTb €ro, 6paTb Ha Ccebs
OTBETCTBEHHOCTb 3a PELUEHNE;

OLeHMBaTb MPUOBPETEHHBIN OMbIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsiM, BHOCUTb KOPPEKTVBbI B [AeATENbHOCTb,
OLleHMBaTb COOTBETCTBME PE3y/IbTAaTOB LIENAM;

BNafleTb  HaBblKaMW  MO3HaBaTe/lbHOM  pedieKCMM  Kak  OCO3HaHWS
COBEpLUaeMbIX [AENCTBUA W  MbIC/IUTENbHBLIX MPOLECCOB, WX pPe3y/nbTaToB U
OCHOBaHWIA;



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

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATL PeLUEHUA MO UX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesy/bTaToB
[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 [OCTMXKEHUA NNYHOCTHBLIX PE3YyNbTaTOB OCBOEHWS NPOrpaMMmbl
no dwusmMke ANa YPOBHA cpeAHero o6Llero o06pa3oBaHNs Yy 06yvaroLMXCH
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosaraoLpia
ChopMM1POBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLLero 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 NPOSABAATL TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBaLMW, BKIHOYAIOLLEN CTPEM/IEHNE K AOCTUXKEHMIO Lenn
ycriexy, OnTMMMU3M, MHULUMATMBHOCTb, YMEHWe AeCTBOBaTb WMCXO0ASA M3 CBOMX
BO3MOXHOCTEW;

aMMaTuK, BK/IKOYaOLLEN CnocoOOHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOAHME
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.

INPEIMETHBIE PE3YJIBTATBI

K KoHUy 06yyeHus B 10 kuacce npeamMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YUAIOLLIMXCA YMEHWIA:

AEMOHCTPMPOBaTb Ha MpMMepax pofib U MEecTo (M3MK1U B (HOPMUPOBAHUN
COBPEMEHHOI Hay4HON KapTUHbI MMpPa, B Pa3BUTUN COBPEMEHHON TEXHWUKN U
TEXHO/IOMNiA, B NPAKTUYECKOIN AeSATENbHOCTM NHOAEN;

YUMTbIBATb TPaHULLbl MPUMEHEHUS U3YYEHHbIX (U3NYECKUX MOJeNei:
mMaTepuanbHas ToUKa, UHepLManbHas cucteMa OTcUéTa, abCoNOTHO TBEPAOE TENO,
naeanbHbll ra3, MOAENN CTPOEHMS ra30B, XXWUAKOCTEN M TBEPAbIX Tes, TOYEYUHbI
3NEKTPUYECKINIA 3apaf, NPU peLleHnn PU3NYECKNX 3aaay;



pacno3HaBaTb (m3nyeckme aBneHns (NPOLEeCcChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW TeopuM CTPOEHUS BeLlecTBa U
3NIEKTPOAUHAMUKIN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOMHENHOe
LBWKeHVe, CBOOOAHOE NafeHWe Ten, [ABWKEHWE MO OKPYXHOCTW, WHepLms,
B3aMMOfencTeme Ten, aAuddysnsa, 6poyHOBCKOE ABUXEHME, CTPOEHME XXUAKOCTeN
N TBEPAbIX TeN, N3MeHeHNe 06bEMa Tes Npu HarpeeaHun (OXNaXaeHUn), TenioBoe
paBHOBeCKe, MCNapeHne, KOHAEHCaUWs, MaBleHue, KpUCTainsauns, KuneHwue,
BNIaXKHOCTb BO34YyXa, MOBbILLEHNEe [aB/IeHWs rasa Npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay napaMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3MIEKTPU3aLna Tes, B3aMMOLeNCcTBUe 3apaoB;

OMMUCbIBATb MEXaHWYeCcKoe [ABWXKEHME, WUCMO/b3ysa (PU3NYECKME BEIMUUHbI:
KOOpAuHata, nyTb, MepeMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMNYNbC Tena, KMHETUYECKasd 3Heprus, noTeHUuMasibHaa 3Heprus, mMexaHu4yeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWM NPaBU/IbHO TPaKTOBaTb
(PM3NYECKUIA CMBICT UCMOMb3YEMbIX BE/IMUYMH, WX O0603HAYEeHMS W eaMHMLBbI,
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 MOJIEKYSI, CpefHeKBagpaTnyHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEM/OThbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TEnJoBOro [ABurartensd; mnpu  OnucaHum
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeIUUYUH, WX
00603Ha4YeHNss W  efuHWLbI, HaxXo4uTb (OPMYysbl, CBfA3blBAKOLWIME  [LAHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BeSIMYMHAM,

OMNUCbIBaTb M3YYeHHbIe 3IEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKune
ABNneHns (NPoLEecchl), UCMOMb3Ya (PU3NYECKME BENIMYUMHbI: 3NEKTPUYECKUIA 3apsaf,
3NIEKTPUYECKOE MoJsie, HaNPSXKEHHOCTL MONA, NOTEHUMAN, Pa3HOCTL NOTEHLMANOB;
MNpyv OMUCaHWN MpPaBWU/IbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T MCMOJMb3YEMbIX
BE/IMUMH, UX 0003HAYeHUS W efUHWLbI; YKasblBaTb (DOPMY/ibl, CBA3bIBaOLLME
[aHHYI0 PU3NYECKYIO BEJIMYMHY C APYTUMW BETNYNHAMU;

aHann3MpoBaTb (PU3NYECKMe NMpPOoLecchl U ABEeHUS, UCMO/b3ya (PU3NYECKME
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHus KMMy/bCa,
NPUHUMN CYNepnosnuumyv cua, NPUHUMN paBHOMNPaBUA WHepLuasibHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYO TEOpUI0 CTPOEHUS BeLLecTBa, ras3oBble
3aKOHbI, CBA3b CPefHeil KMHETUYECKON SHEPrUN TEMIOBOrO ABVKEHNUA MOMEKYS C
abCONOTHOW TemnepaTypou, Nepsbld 3aKOH TePMOAMHAMUKM, 3aKOH COXPaHeHWs
3NEKTPUYEeCKOro 3apsaga, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYIO



(hopmMyNIMPOBKY 3aKOHa, ero MaTemaTu4eckoe BblpaXKeHue U ycnoBus (rpaHuubl,
061acTn) NPMMEHNUMOCTW;

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

BbIMO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (IU3NYECKUX SBMIEHUIA 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 BbIBOARI;

OCYLLECTBNATb MPAMbIe N KOCBEHHbIE M3MEPEHNA (IN3NYECKNX BEMYUH, MPY
3TOM BblOMpaTb ONTUMa/IbHbIA CMOCO6 M3MEpPeHWUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN U3MEPEHWI;

nccnefoBatb  3aBUCUMOCTU  MeXAY  (OM3NYECKUMW  BeIMYMHAMKU  C
MCNONb30BaHNEM MPAMbIX WM3MEPEHWIA, MPW 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 Yy4ebGHOro aKcrnepuvMeHTa, Y4eOHO-MUCCef0BaTE/IbCKON U MPOEKTHOW
[eATeNIbHOCTN C UCMO/b30BaHMEM W3MEPUTENbHBLIX YCTPOUCTB M N1abopaTopHOro
0bopyaoBaHuUs;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHON (M3NYECKO MOZESbHO,
NCMoNb3ys (IM3nYecKme 3aKOHbI M MPUHLMNbLI, HA OCHOBE aHa/n3a YCNoBMS 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 KayeCTBEeHHbIE 3afauu: BbICTpamBaTb IOrMYECKN HENPOTUBOPEUNBYIO
LIeMOYKY pacCy>kKAeHWi C ONnopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyeckune ABNeHns;

MCNoNb30BaTb  MPU  pelleHun  y4yebHbIX  3afa4  COBPEMEHHbIe
MH(OPMaLMOHHbIE TEXHOMOMMK 18 MOUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaumm
N NnpefcTaBfeHns y4ebHOM 1N Hay4HO-MoNYNAPHOM UH(OPMaLMK, 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 TEXHOSIOTUNA,

MCMOoMb30BaTb TEOPeTMYECKMEe 3HaHUA MO (JM3MKe B MOBCEAHEBHOMN XXM3HU
Ana obecneyveHns 6e30MacHOCTM NpK 0bpaLleHnMn ¢ npnuéopammn 1 TeEXHUYECKUMU



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

paboTaTb B Trpynmne C BbINOHEHUEM Pa3INYHbIX COLUMA/IbHBLIX POJEN,
NnaHWpoBaTb pPaboTy rpynnbl, pauuMoHasIbHO pacnpefenaTb 0083aHHOCTM W
NNaHMpoBaThb AeATeNbHOCTb B HECTAHAAPTHbLIX CUTYyaumMsX, afeKBaTHO OLLEHMBATb
BKNa/, KaX40ro U3 y4aCTHUKOB rPynrbl B PeLeHre paccMaTpuBaemoin npobnemsl.

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

[AEMOHCTPUPOBaTb Ha NpuMepax posib U MecTo (PU3NKM B (POPMUPOBAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKM W
TEXHO/IOMNA, B MPaKTUYECKON AeATeNbHOCTU NIOAEW, LENOCTHOCTb U eAMHCTBO
(hPM3MYECKOIN KapTUHbI MMPA3;

YUMTbIBaTb TPaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeEN:
TOYEYHbIV 3N1eKTPUYECKUIA 3apsg, Ny4d CBeTa, TOYEUHbIA UCTOUYHMK CBeTa, afepHas
MOA€eNb aToMa, HYK/IOHHas MOAeNb aTOMHOro siapa NpU PeLueHnn (rM3nYecKmnx
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/IMHENHOE pPacnpoCTpaHeHWe CBeTa, OTPaXeHWe, MpPeoM/eHNe,
NUHTEp(epeHUns, 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 3apsafl, cuna TOKa, 3M1EKTPUYECKOE HanpshKeHue, 3NeKTPUYecKoe
COMPOTUBNEHMNE, PA3HOCTb MOTEHUMANOB, 3NEKTPOABUXYLLAS cuna, paboTa TOKa,
MHOYKUMA 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
OMTUYEeCKas Cuna fIMH3bl, MPU OMUCaHUWU MNPaBU/IbHO TPaKToBaTb (PU3NYECKMIA
CMbIC/T UCMOMb3YEMbIX BE/IMYMH, WX 0003HAYeHUS W eAuHULbI, YKa3blBaTb
(hopMynbl, CBA3bIBAIOLLME  [JaHHYK  (PU3NYECKYIO BEIMYMHY C  APYrMM
Be/IMUMHAMU;



ONUCbIBaTb W3y4YeHHble KBAHTOBbIE $BMEHMS W MNPOLECCHl, WUCMO/b3yA
(m3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHLIX BOJH, AAMHA BOJSHbI Y
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 MPAMOJIMHEHOrO pacnpoCcTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNs CBETa, YpaBHeHWe JWHLWTENHA ANns (oTo3deKTa,
3aKOH COXPaHeHWs 3HePruu, 3akKOH COXPaHEeHWs MMMNY/bCa, 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  WCCMEA0BaHMIO (DU3NYECKUX SIBNEHUIA U
MPOLECCOB C MCMO/b30BaHMEM MPAMbIX WM 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 U3NYECKNX BENUUNH, MPU
3TOM BbIOMpPaTb OMTMMA/IbHbIA CNOCO6 M3MEPEHUA M MUCMO/b30BaTb M3BECTHbIE
MEeTO/1bl OLIEHKW MOrPELLHOCTEN N3MEPEHWIA;

nccnepoBaTb  3aBUCMMOCTU  (PU3NYECKUX  BEMYMH  C  UCMO/b30BaHUEM
MNPAMbIX W3MEpPeHWiA: Npu 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (DMKCMPOBaTb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKMX BEUYMH 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
[EeATeNbHOCTA C MCMNOMb30BaHWEM W3MEPUTE/IbHbIX YCTPOWMCTB M 1abopaTopHOro
obopyaoBaHus;

pelartb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKOn MOZENbIO,
NCNonb3ys (U3nMYeckme 3aKOHbI U NPUHLMMNLI, Ha OCHOBE aHaIn3a YCI0BUSA 3a4a4uu



BblOMpaTb (PU3NYECKYHO MOAENb, BbIAeNATb (IM3NYECKME BENNYMHBI 1N (POPMYIbI,
HeobXxo4uMble ANA eé pelueHWs, NPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MOJTy4eHHOT 0 3Ha4YeHNSA (PU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[a4u: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LIENOYKY PacCyXXAeHWn C OMopoil Ha W3y4yeHHble 3aKOHbl, 3aKOHOMEpPHOCTU W
(hm3nyeckume ABneHNns;

MCNONb30BaTb  MPW  pelleHun  y4yebHbIX  33fa4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOOTUWN AN MOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N MpefCcTaBfeHns y4ebHOM N Hay4yHO-MOMYNAPHON NH(OPMALMK, NMOTYHEHHON U3
Pa3IMYHbIX UCTOYHNKOB, KPUTUYECKN aHANIM3NPOBATb MOJTyHaeMyro MH(OPMaLMIO;

0OBACHATL  MPUHUMMBLI - JENCTBMSA  MalUnH, NPUMOOpOoB U TEXHUYECKMX
YCTPOWCTB, pa3/imyaTtb YCNoBMSA UX 6e30nacHOro MCMosb30BaHWs B NOBCEAHEBHOM
XKUN3HNY;

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

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

paboTaTtb B rpynne C BbINO/HEHNEM Pa3/IMYHbLIX COLMASIbHBIX POSiei,
NnaHWpoBaTb pPaboTy rpynnbl, payuMoHasbHO pacnpefenaTb 006s83aHHOCTM W©
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumMsX, afeKBaTHO OLEHMBATb
BKNaf, KaX40ro U3 y4aCTHUKOB rPyrbl B PeLleHre paccMaTpuBaemoin npobemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 https://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > 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
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
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

®a3oBble Nepexopbl

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

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4.2 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. JIEKTPOJAUHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 Bubnuoteka LIOK
' NHAYKUNA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKue 1 3NEKTPOMarHUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97¢c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
dnewe aHTOBOW O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka LLOK



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

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 Etl:sij;f;iiou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouee nosropese ‘ om0 uTteLesT
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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrposbnusie IIpakrunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
PECYPChI
WNHCTpyKTaXX No Thb. dunsmka — Hayka
0 Npupoae. HayyHble MeToAbI
1 NO3HaHUA OKpY>KatoLLLero mmpa. Ponb v 1 bubnunoteka LIOK
MeCTO (JM3MKM B (hOPMUPOBaHMM https://m.edsoo.ru/ff0c32e2
COBPEMEHHOIA Hay4HOW KapTUHbI MUPa,
B MPaKTUYeCKOW LesATeNbHOCTM NII0AEN
MexaHun4eckoe ABUXEHNe.
OTHOCUTENILHOCTL MEXaHNYeCKoro
2 ABVXeHns. [NepemeLLeHne, CKOPOCTb 1 bubnmoreka LIOK
' ’ ' https://m.edsoo.ru/ff0c3508
yCKopeHne PaBHOMepHOe
NPAMOJIMHEHOE [BUXKEHWE
bnbnuoteka LLOK
3 CrapTtoBas AnarHocTuka no gusnke 1 1
P A P https://m.edsoo.ru/ff0c3620
4 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 Bbubnuoteka LIOK
OBVKEeHue https://m.edsoo.ru/ff0c372e
5 CB060/HOE NafieHne. Y CKopeHwue 1 Bbubnuoteka LIOK
CBOOOAHOr0 NafeHns https://m.edsoo.ru/ff0c39cc
NHcTpykTaxk no Tb. JTabopaTopHast
6 paboTa "M3yueHne ABMKEHUS TeNa, 1 1
OGPOLLEHHOr0 rOpU3oHTaIbHO"
7 KpvBonuHeiHoe BUKeHMe. 1 Bbubnmoteka LLOK



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

[BUKeHMe MaTepuasibHON TOUKK MO
OKPY>KHOCTY

https://m.edsoo.ru/ffOc3ada

MpuHUMN oTHOCUTENBHOCTK [Manunes.

bubnunoteka LIOK

VHepumabHble CUCTEMbI OTCYeTa.
8 ele,van € cucTeMbl oTCHeTa https://m.edsoo.ru/ff0c3be8
[MepBbI 3aKOH HbIOTOHA
Macca Tena. Cuna. MNpuHUmMn
9 cyneprosvyum cun. BTopoit 3akoH bubmmoreka LIOK
ynep . ' P . https://m.edsoo.ru/ffOc3be8
HbloTOHa 419 MaTepuasibHOM TOUKM
TpeTunin 3aKoH HbloTOHA 414 bubnnoreka LIOK
10
MaTeEPUa/IbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMupHoOro TaroteHusa. Cuna
11 TAXKeCTU. [epBasd KOCMUYecKas bubnmoteka LIOK
1P https://m.edsoo.ru/ffoc3d00
CKOpOCTb
Cuna ynpyrocTu. 3akoH Nyka. Bec
12 Tena. VIHCTpykTax no Thb. Bubnuoteka LIOK
NabopaTopHasa paboTa "M3mepeHune https://m.edsoo.ru/ff0c3e18
YKECTKOCTU MPYXXUHbI"
Cuna TpeHuns. KoapdpuumeHT TpeHus.
13 Cvna cgn omsnefmcg nu n BI/I)F:(eHI/II/I bubnuoreka LIOK
P 1A https://m.edsoo.ru/ff0c3f76
Tena B XXMAKOCTU UK rase
[MocTynaresnibHOe 1 BpaLlaTensHoe
14 ABUXEHMe abCcoNtoTHO TBEPAOro TeNa. Bbubnuoteka LIOK
MoMeHT cunbl. 1neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMnynbC MaTepuanbHON TOUKM,
15 CUCTEMbI MaTepUasibHbIX TOYEK. bubnunoteka LIOK

mnynbc cunbl. 3aKOH COXpaHeHns
nMMynbca. PeakTMBHOE ABUXeHUe

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOLLHOCTb CW/bl.
KrHeTuyeckas aHeprusa matepuanbHoin
TOYKW. Teopema 06 U3MEHEHUN
KMHETWUYECKOI 3HEPrim

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

17

MMoTeHUnanbHasA aHeprus.
[MoTeHLUManbHas sHeprua ynpyro
AethopMUPOBaHHOM MPYXXMHBI.
MoTeHumaIbHaa aHeprus Tenia B61mnsu
MoBepPXHOCTH 3eM/u

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

18

WHcTpykTaxk no Tb. JlabopaTopHas
pabota «/ccnepoBaHune cBa3n paboThbl
CWNbI C U3MEHEHWEM MEXaHNYeCKOW
3HEPrum Tena Ha NpUMepe PacTsHXKeHUs
PE3UHOBOIO XIyTa»

19

20

MoTeHUMabHbIE Y HEMOTEHLMANbHbIE
cunbl. Ceasb paboThbl
HenoTeHUMaNIbHbIX CU C USMEHEHUNEM
MEeXaHNYeCKON 3Heprum CUCTeMbl Tes.
3aKOH COXpaHeHUs MeXaHN4YeCKomn
3Heprum

KoHTponbHas paboTa rno Teme
«KunHematuka. [JuHammnka. 3aKoHbl
COXPaHeHNs B MeXaHUKe»

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

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

21

AHa/IM3 KOHTPO/IbHON paboThl 1
KOppeKunsa 3HaHWI
"KnHematumka.JuHamunka. 3aK0oHbI
coxpaHeHua." OCHOBHbIe MON0XeHUA
MOJIEKYNAPHO-KUHETUYECKOI TEOPUN.
BpoyHoBCKoe aBmxeHue. Auddysnsa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c4dc?2



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

22

XapakTep ABWXKEeHUA U
B3aVMMOAENCTBUA YacTuL, BeLecTBa.
Mogenn CTPOeHNs raso., XNAKOCTEN 1
TBEpAbIX TeN

23

Macca monekyn. Konm4yectso
BellecTBa. lNocToaHHaa ABoragpo

24

25

Tennosoe paBHoBecKue. Temnepartypa u
eé nsmepeHue. LLikana Temnepatyp
Llenscusa

NpeanbHblii ras B MKT. OcHOBHOe
ypaBHeHne MKT

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

26

AGconoTHasA Temrnepatypa Kak mepa
CpeaHer KMHETUYECKOM 3HEPTUn
[BVKEHUSA MOSIEKYN. Y paBHeEHWE
MeHzeneeBa-KnaneinpoHa

bubnnoreka LIOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akoH [anbToHa. ["a30Bble 3aKOHbI

NHcTpykTaxk no Tb. JTabopaTopHast
paboTa «MccnefoBaHne 3aBUCUMOCTH
MeXXay rnapameTpamm COCTOAHUA
pa3peXKeHHoro rasa»

30npoLiecchl B UAeanbHOM rase n ux
rpacuueckoe npeacTaBneHme

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

30

BHYTpeHHAA aHeprua
TePMOLNHAMUYECKON CUCTEMbI 1
crnocobbl eé n3meHeHus. Konnuectso
TennoTbl 1 paboTa. BHyTpeHHAA
3Heprus 0f4HOaTOMHOr0 UAeaIbHOro
rasa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c5952



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

Bubnunoteka LLOK

31 Biab! Tennonepea‘ https://m.edsoo.ru/ff0c5c36
Y penbHasa TennoémMKOCTb BELLECTBa.
32 KgnvlquTBo TENNOTLI NpK ; bubnnoreka LIOK
P . https://m.edsoo.ru/ff0c5c36
Tennonepegaye. AanabatHblil npouecc
33 MepBblil 3aKOH TEPMOAMHAMUKN 1 ero Bubnuoteka LLOK
NpYMeHeHne K n3ornpotieccam https://m.edsoo.ru/ffOc5efc
HeobpaTMoCTb MpoLeccos B
34 npupoge. BTopoi 3akoH bubnnoreka LIOK
PYPOAe. P https://m.edsoo.ru/ff0c6230
TEePMOAMHAMUKN
35 MpuHUmn geictena n KMz tennosou Bubnuoteka LIOK
MaLUUHbI https://m.edsoo.ru/ff0c600a
36 Livkn KapHo n ero KA,
37 3Konorunyeckme npobnembl
TEnsI03HePreTnKN
O6o6uwatoLmnin ypok «MonekynspHas bubnunoteka LIOK
38
(hm3mka. OCHOBbI TEPMOANHAMMUKI» https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynapHas u3rka. OCHOBbI bubnmoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKN»
AHa/IM3 KOHTPO/IbHON paboThl 1
KoppeKuusa 3HaHui "MonekynspHas
40 (*)I/Ip;IKaLtOCHOBbI TEPMO I/IH;/MI/IiI/I" bubnnoreka LIOK
' PMOA ' https://m.edso0.ru/ff0c63b6
Mapoobpa3oBaHUe 1 KOHAeHcaL WS,
icnapeHue v kuneHve
AGCONIOTHAsA 1 OTHOCUTESIbHAA
o bubnunoteka LLOK
41 BNaXKHOCTb BO3AyXa. HacCbILWEeHHbIN

nap

https://m.edsoo.ru/ff0c64d8



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/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

TBéppgoe Teno. Kpuctainnyeckue u
amopHble Tena. AHU30TPONUs

Bubnuoteka LIOK

42 o
CBOWCTB KpUCTa/INOB. XKNakue https://m.edso00.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHble MaTepuasbl
[naBneHne N KpucTannsauus.
43 Y nenbHas TennFc))Ta nnaBne:mn bubnuoreka LIOK
A ' https://m.eds00.ru/ff0c6708
Cybnumauus
Bubnunoteka LLOK
44 BHEHWE TensnoBor H
YpaBHeHue Ten/IoBoro bananca https://m.edsoo.ru/ff0c6820
AnekTpuzaumsa Ten. ANeKTPUYECKUin
45 3apA p,EI,BaL:Iam a aNeKT VI‘-IF(;CKI/IX bubnmoteka LIOK
PAR. A P https://m.edsoo.ru/ffOc6bcc
3apsaaos
MpOBOAHUKN, ANINEKTPUKMN U
46 n:n nlqoso valle 3aKCF))H COXpaHeHuA bubnmoteka LIOK
ynposoa ' P https://m.edsoo.ru/ff0c6bcc
3N1EeKTPUYECKOro 3apsaja
B3anmopeiicTeue 3apsaoB. 3aKoH
47 KynoHa. ToueYHblli 3N1eKTPUYECKNIA bubnmoteka LIOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apag
Hanpsa»KéHHOCTb 31eKTPUYecKoro
48 nons. MpuHUun cynepnosmumm bubnunoteka LIOK
3NEKTPUYECKUX NONen. JIMHUK https://m.edsoo.ru/ff0c6df2
HanPsYKEHHOCTU
PaboTa Cu/ 31eKTpPoCTaTUYeCKOro
49 nongd. NoteHyunan. PasHocTb Bubnmoteka LIOK
' Hnan. https://m.edsoo.ru/ffOc6f00
noTeHUnanos
MpPOBOAHUKN U AN3NEKTPUKM B
POBOA A P bnbnuoteka LIOK
50 3/1EKTPOCTaTUYECKOM MOJe.

[AnanekTpuyeckas NPOHULLAEMOCTb

https://m.edsoo.ru/ff0c7018



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

51

52

ONeKTPoéMKOCTb. KoHeHcaTop

ONEKTPOEMKOCTb M/IOCKOro
KOH/eHcaTopa. SHeprusa 3aps>KeHHoro
KOH/eHcaTopa

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

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

53

NHcTpykTaxk no Tb. JlabopaTopHas
paboTa "3mepeHre 3NeKTPOEMKOCTH
KOHAeHcaTopa"

54

MpyHUMN AEACTBUS N NPUMEHEHWE
KOHJEeHCaTopoB, KOMMPOBa/IbHOIO
annapara, CTPyMHOro npuHTepa.
DneKkTpocTaTnyecKas 3almnTa.
3azemsieHue 3NneKTponprubopos

55

SNeKTPUYECKINIA TOK, YCNOBUSA ero
CyLLLECTBOBaHWS. MOCTOAHHbIN TOK.
Cuna ToKa. HanpskeHwue.
ConpoTusneHune. 3akoH Oma ans
yyacTka uenu

56

MocnesfoBaTe/bHOE, NapasieNibHoE,
CMeLLaHHOe CoeiHeHe
NMPOBOAHMKOB. JlabopaTopHas paboTa
«/13yyeHne cMeLLaHHOro CoeiMHEHNS
pe3nCTOpOB»

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

57

58

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

3akoH Oma An1s NOMHOM (3aMKHYTON)
aNeKTpuYecKon Lenun. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTa
«3mepeHre 34C NCTOYHMKA TOKA U

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

bubnunoteka LLOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

ero BHYTPEHHEro CONPOTUB/EHNS»

DNeKTPOHHas NPOBOAMMOCTb TBEPAbIX
MeTa110B. 3aBUCUMOCTb

%9 COMPOTUB/IEHNS METAINIOB OT
Temnepatypbl. CBepXnpoBOAMMOCTb

60 ANeKTPUYECKUNIA TOK B BaKyyMe.
CBOINCTBA 3/1EKTPOHHbIX MYYKOB
[MonynpoBOAHMKM, X COBCTBEHHAS U

61 npumMecHas NpoBoAMMocTb. CBOMCTBa bubnnoreka LIOK
p—n-nepexoga. NonynpoBoAHNKOBbIE https://m.edsoo.ru/ff0c84ae
npuoopsl
DNEKTPUYECKINIA TOK B pacTBoOpax U

62 pacnnasax 3/1eKTPO/IUTOB. bubnnoreka LIOK
DNeKTPoNNTUYECKaa auccoumaums. https://m.edsoo.ru/ff0c82ba
DNeKTponns
DNEeKTPUYECKINIA TOK B rasax.

63 CamocTosATeNbHbIN U bubnunoteka LIOK
HecamMoCTOATENbHbIN pa3psd. MonHus. https://m.edsoo.ru/ff0c84ae
Mna3ma
AnekTpuyeckme npuodopsb! 1

64 YCTPOMCTBA M UX NPaKTUYecKoe Bubnmoteka LIOK
npuMeHeHue. MNMpaBuna TeEXHUKN https://m.edsoo.ru/ff0c86fc
6e30mnacHoOCTH

65 O606LLaroLLMIA YPOK Bubnuoteka LIOK
«JNeKTpoAnHaMMKa» https://m.edsoo.ru/ff0c88be

66 [MpomexxyTouHasa aTTecTaumna no bubnunoteka LIOK
(m3nke 3a Kypc 10 knacca https://m.edsoo.ru/ffOc8a8a

67 AHa/IM3 NPOMEXYTOYHO aTTecTaumm Bbubnmoteka LLOK



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

68 OCHOBHbIe MOHATUA Kypca PU3nKun

OBLWEE KOJIMYECTBO HACOB 10O
NMPOIrPAMME

68

https://m.edsoo.ru/ff0c8c56

Bbubnunoteka LLOK
https://m.edsoo.ru/ff0c8f6c



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
pecypchl

[MOCTOSAHHbIE MarHUTbI U NX

1 B3anmogencTame. MarHuTHoe none. 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 Nab6oparopHas paboTa «3yyeHmne 1 1 Bubnmnoteka LIOK
MarHMTHOro Nonsa KatyLKn ¢ 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

VHAYKLUMWA. 3aKOH 9/1EKTPOMArHUTHOVA



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
camonHayKuuun. 34C caMoMHAYKLMW.
SHeprua MarHUTHOr O NONA KaTyLKu C
TOKOM. O/IEKTPOMarH1MTHOE none

TexHnuYecKue yCTpoicTea 1 nx
NPUMeHEeHMWE: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPUTENN 3/1EMEHTAPHbIX YaCTuLL,
VHAYKLMOHHas Neyb

O6o6watoLmin ypok «MarHuTHoe
nose. ANeKTPOMarHUTHas MHLYKLMSA»

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

Koneb6atenibHblii KOHTYP. CBOGOAHbIE

Bubnmnoteka 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 mexay MexaHnyeckumu u
INEKTPOMarHUTHbIMUN KonebaHnAMU

15

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

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

16

NpencTaBneHme 0 3aTyxarLmx
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
[ECTBYHOLLIEE 3HAUYEHME CUJTbl TOKA U
HanpsXKeHns

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

18

19

20

TpaHcdopmatop. MpounssoacTBo,
nepesaya n noTpebneHune
3NEKTPUYECKON SHeprum

YCTpOIACTBO 1 NPaKTUYecKoe
NPUMEHEHNWE 3NEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro Toka,
NNHWIA 3neKTponepeaay

3K0N0rnyeckme puckmn npu
MPON3BOACTBE 3N1EKTPO3HEPTUN.
KynbTypa ncnonb3oBaHms
3N1EKTPO3HEPrmn B NOBCEAHEBHON
XXN3HW

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 3BYyKa https://m.edsoo.ru/ffOcccOc
3NeKTPOMarHUTHbIE BO/HbI, UX
23 CBOICTBa 1 CKOPOCTb. LLikana bubmmoreka LIOK
https://m.edsoo.ru/ffOccfe0
3N1eKTPOMArHUTHbLIX BOJH
MpUHUMNBI PagnocBasn n
24 TeneBuaeHWA. Pa3BuTre CPeacTB
cBA3n. Pagmonokaums
o5 KoHTposnbHas pabota «KonebaHus un Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpAMONNHEHOE 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
N306paXKeHNIA B MI0CKOM 3epKasie
MpenomneHwve ceeTa. MNonHoe
28 BHYTPEHHee oTpaxeHue. MNpeaenbHbIi 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 JNnH3b1. MocTpoeHme 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

39 6enoro ceeta. LBeT. J/labopaTopHas
paboTta «HabnogeHve gucrnepcun
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 OnTuryeckune NpMGOpPLI N YCTPOCTBA W
yCnoBusa nx 6e30macHoro NpUMeHeHUs
["paHnubl NPUMEHUMOCTH

36 Knaccuyeckom MexaHuku. Moctynartbl Bubnnoteka LLOK
cneumanbHon Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBLHOCTL OHOBPEMEHHOCTMU.

37 3amep/ieHMe BPEMEHU U COKpaLleHne bubnmoteka LIOK

https://m.edsoo.ru/ffOcfa42
LNHBI
SHeprus 1 UMNynbC PensaTUBUCTCKON
38 l—IaCTFI)/ILI,bI CBFI3byMaC(f)bI C 3HEepruen n bubnmotexa LIOK
' https://m.edsoo.ru/ff0cfc68
NMMYNbCOM. SHeprus nokos
KoHTposibHas paboTta «OnTuka.
P P o Bubnmnoteka LLOK
39 OcHOBbI cneuyaibHoOn Teopun

OTHOCUTENNIbHOCTN»

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

Bubnmnoteka 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.edso0.ru/ff0d015e
«KpacHas rpaHuua» oTtoagpekra
[JasneHue ceeta. OnbIThl 1. H.
43 NebepneBa. Xnmuyeckoe AencTemne bubnmotexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckre ycTpomncTea u
NpaKkTUYecKoe NpYMeHeHue:
44
(hOoTO3/1EMEHT, POTOAATUMK,
COMHeYHasn 6arapesi, 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
3nyueHve n nornowieHvie poToHOB
48 n m)|/'|e exoje aTOM:J'C 0 H((io 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 Ayani3m. CrOHTaHHOE 1

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.
AnepHble peakunn. AaepHbIi
peakTop. Mpo6nembl, NepcrekTuBsbI,
9KONOrMyecKme acnekTbl SAepHON
3HepreTukm

AnemMeHTapHble YacTuLpbl. OTKPbITHE
no3uTpoHa. MeTofbl HaboLeHUA 1
perncTpaLum aneMeHTapHbIX YacTuL,
Kpyrnbiii cton «®@yHaamMmeHTasbHbIe
B3avMogencTBua. EaNHCTBO
(hr31YecKon KapTUHbI MUpa»

Bup 38é3aHoro Heba. Co3se3aus,
ApKUe 3BE3Abl, MNaHEeTbI, UX BUAMMOE
ABmxeHne. ConHeYyHasa cuctema

ConHue. ConHeyHas aKkTUBHOCTb.
VIcToUuHUK sHeprumn ConHua v 38é34

bubnmnoteka LLOK
https://m.edsoo.ru/ffod0fd2

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

Bubnmoteka LLOK
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
asontoumm CosnHua 1 3Bé3[

MneuHbliii MyTb — Hawwa ManakTuka.
MonoxkeHwe n gmxxeHne ConHua B
ManakTuke. ManakTMkn, YepHole
[bIpbl B A4pax ranaktmk

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

60

61

62

63

HepelueHHble NPo61eMbl aCTPOHOMMUN

KOHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWUM 1 acTPO(U3NKMN»

O6o6watoLLmin ypoK. Ponb (U3NKN 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHOMOrMYECKOMW, COUMaTbHOMN U
3TNYECKON chepax AesaTenlbHOCTU
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
KapTuvHe Mupa




O6o6uaroLmin ypok. Mecto
(hM3NYECKOI KapTWHbI MMpa B 06LLEM

05 pAAY COBPEMEHHbIX eCTECTBEHHO- L
Hay4HbIX NPeLCTaBNeHN 0 NpMpoe

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

67 creuyanbHo Teopum 1
OTHOCUTE/NIbHOCTU
Pe3epHbIil ypok. KBaHTOBasA (hnsnka.

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 IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






