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INOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo (u3nke 6a30BOr0 YPOBHSA HA YPOBHe CpefHero o6LLero
06pas3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHWIN U TPeboBaHWUA K pe3ynbTaram
OCBOEHWA OCHOBHO 06pa3oBaTe/lbHON Mporpammbl, npeacTaBfeHHbIX B PrOC
COO, a Takke C Y4éTOM (peflepanbHO pabouyert MporpaMMbl BOCMIUTAHUA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauuax Poccuiickoit depaepauun, peasin3yroLLmX OCHOBHblEe
06pasoBaTe/ibHble NPOrpaMmbl.

CogepxaHve nporpamMmbl MO (OM3MKe Hanpae/eHO Ha (opmMupoBaHMe
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KnaccoB npw
06yyeHUn nx Qusnke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AEATENIbHOCTHOIO
noaxopga. MNporpamma no (usnke cooTBeTCcTBYeT TpeboBaHuam PrOC COO K
M1aHUPYEMbIM JIMYHOCTHLIM, MPEAMETHLIM M MeTanpeAMeTHbIM pe3y/fibTaTtam
006yYeHMs, a Takke Yy4uTbIBAET HeOOXOAMMOCTb peanm3auny MeXnpeamMeTHbIX
CBA3E (UM3NKM C eCTeCTBEHHO-Hay4YHbIMW YYebOHbIMW npeaMeTaMu. B Heit
OrMpefenstoTca OCHOBHbIE LeNN U3YYeHUs (PU3NKN Ha YPOBHE CpedHEro 0o6Lyero
06paszoBaHus, NnaHMpyemMble pesysnbTaTbl OCBOEHWUA Kypca (PU3MKK: IMYHOCTHbIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHe).

Mporpamma no n3rKe BK/HOYAET:

o NJaHMPYeMble pe3ynbTaTbl OCBOEHUS Kypca (M3nKn Ha 6a30BOM YpPOBHe, B

TOM YuCne nNpegMeTHble pe3y/nbTaTbl Mo rogam 00y4eHus;

o COfepXKaHue y4ebHoro npeameTta «Pur3nka» rno rogam obyyeHus.

du3mka Kak Hayka O Hambosee 0O6LIMX 3aKOHaX MpUPoAbl, BbICTynas B
KayecTBe y4yebHOro npeameTa B LUKO/E, BHOCUT CYLLECTBEHHbIA BKNa B CUCTEMY
3HaHWUn 06 OKpyXKatoLLeM Mupe. LLIKOMbHBIA Kypc (OU3NKN — CUCTEMOOOPA3YHOLLNIA
ANA eCTECTBEHHO-HaYUYHbIX YUYeBHbIX MPeAMETOB, NMOCKO/bKY (PU3NYECKME 3aKOHbI
neXxaT B OCHOBE MPOLECCOB W SIBMIEHMIA, U3y4YaeMbIX XUMUER, 6Guonoruen,
(m3nyeckoin reorpauein M acTpoHOMMeER. Kicnonb3oBaHWe W aKTUBHOE
NPYMeHeHMe  (DM3MYECKUX  3HaAHWIA  OrnpedensieT  XapakTep W pasBUTKE
pasHoOO0bpasHbIX TEXHOMOrMN B Cgepe 3HEPreTMKW, TpaHCnopTa, OCBOEHUS
KOCMOCa, MOJSyYeHUs HOBbIX MaTepuasioB C 3afaHHbIMW CBOMNCTBaMU U APYruX.
N3yyeHne (U3MKM BHOCUT OCHOBHOW BKfag B (hOopMMpPOBaHME €eCTeCTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLMXcs, B (hOPMUPOBaHME YMEHMWIA NMPUMEHSATb
HaY4HbI METOZ NO3HAHWA NPW BbINOIHEHNN UMW YHeOHbIX NCCNeL0BaHWIA.

B ocHoBy Kypca (uM3MKm [nsa YpPOBHA CpefHero o6Liero o6pasoBaHMA
MONIOXKEH PS4 WAei, KOTopble MOXHO paccmaTpuMBaTb KakK MNPUHLWMLI 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 Hell mMartepuan Kypca (U3NKu
0ObeAUHEH BOKPYr (DM3NYECKMX Teopuil. Begywmm B Kypce SBSeTCH
(hopmmpoBaHMe NpeacTaB/eHNA O CTPYKTYPHbIX YPOBHSAX MaTepuu, BeLLecTBe U
rnosne.

Hoes eymanumapusayuu. EE peannsaums npegnonaraet MCMNoIb30BaHMe
ryMaHUTapHOro noTeHumana (U3NYecKoW Hayku, OCMbIC/IEHME CBA3W Pa3BUTUA
(m3mkn c pasBuTMEM o00LlecTBA, a TakkKe C  MMPOBO33PEHYECKUMMU,
HPaBCTBEHHbIMU U 3KOMI0rMYECKUMU NpobiemMamu.

Hoess npuxnaonou  nanpasrennocmu. Kypc  (U3MKM  npeanonaraet
3HAKOMCTBO C LUMPOKUM KPYrom TEXHUYECKMX W TEXHOMOMMUYECKNX MPUNOXKEHNIA
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
Npo6/1eM paunoHaibHOro NPYPOLONO0b30BAHUA U 3KOJTIOTMYECKON 6e30MacHOCTH.

CTepXXHeBbIMU 3/1IeMEHTaMN Kypca (M3MKM Ha YPOBHE CPpeAHero oobuiero
06pa3oBaHNa ABNAOTCA (PU3nyeckue Teopumn (hopmmpoBaHue NPeACTaBEHUA O
CTPYKTYpe NOCTPOEHUS (PU3NYECKOA TeopuK, pon PyHLaAMeHTa/IbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbLIX MPEACTaBMEHMSAX O  MNpUpoAe,  rpaHuMuax
MPUMEHMMOCTM TEOPWIA, ANA  OMUCaHUA EeCTeCTBEHHO-HAYYHbIX SABMEHUA W1
MpoLeccos).

CUCTEMHO-[eATENbHOCTHLIA MOAXOA B KypCe (hM3UKU peann3yeTcs npexae
BCEro 3a CYET opraHM3aumMm 3KCNepUMEHTa/IbHOW [eATeNlbHOCTU 06yYatoLLmXCs.
[na 6a30BOr0 ypoOBHA Kypca (U3MKM — 3TO WCMO/Mb30BaHNE CUCTEMbI
(PpPOHTaNbHBLIX KPAaTKOBPEMEHHBIX 3KCMEPUMEHTOB U nabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke 06beAvHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NMPaKkTMyecknux paboT. BblaeneHne B yKa3zaHHOM MepevHe nabopaTopHbIX pabor,
MPOBOAVMMbBIX A/ KOHTPONS W OLEHKM, OCYLLEeCTB/IAETCA  Yy4YaCTHMKaMU
obpaszoBaTeflbHOr0 npoluecca WCXoAs M3  OCOBEHHOCTE  MNMaHMPOBaHUA U
OCHallleHusi KabuHeTa (wm3nku. Tlpu 3TOM  0bGecrieynBaeTcs  OBfageHMe
06yyYaloLWMMNCA YMEHUAMU MPOBOANTL KOCBEHHbIE W3MEPeHUs, WCCNef0BaHuNs
3aBMCMMOCTEN  (PU3NYECKUX BE/IMYMH W MOCTAHOBKY OMbITOB MO MPOBEPKe
MpesnoXeHHbIX rMnoTes.

Bonblioe BHMMaHWe YAENAeTCA PeLleHW0 PacYéTHbIX W KauyeCTBEHHbIX
3agad. MMpy 3TOM ANA pacyBTHLIX 3afay NPUOPUTETOM ABMAKOTCA 3a4a4yn C ABHO
3a/jaHHON PU3NYECKO MOAE/bHO, MO3BONAIOLWME NPUMEHATL N3YYEHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasgena Kypca, TaK WU WHTErpupys 3HaHus w3
pasHbIX pa3genos. [19 KaueCTBEHHbIX 3a4a4 NPUOPUTETOM ABMAIOTCA 3a4aHus Ha
00bACHEHME NPOTEKAaHUA (U3NYECKMX SBMEHMIA U MPOLLECCOB B OKpPYyXKatoLLel
XWU3HK, Tpebytowme BblbOpa (MU3NYECKON MOAEN AN CUTyauun MNpakTUKo-
OPUEHTMPOBAHHOI 0 XapakTepa.

B cootBerctBUM C¢ Tpe6osaHuasMM DPIOC COO K martepuasibHO-
TEXHUYECKOMY 0b6ecrneyeHno y4ebHOro rnpouecca 6a30Bblii YPOBEHb Kypca
(hM3MKM Ha YPOBHE CpeAHEro o6LLero 0bpasoBaHMs AO/MKEH N3ydaTbCA B YC/IOBUAX
NpeAMEeTHOro KabuHeta (U3MKL WX B YC/IOBUAX WHTErPUPOBAHHOIO KabuHeTa
NpeAMEeTOB eCTeCTBEHHO-HAY4YHOro uukKna. B KabuHeTe (DU3NKU [OMKHO ObiTh
HeobXxo4MMoe fabopaTopHoe 060pyAOBaHME O/ BbINOMIHEHUS YKa3aHHbIX B
nporpamme no n3nkKe y4eHNYeCKnX npakTMyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[leMOHCTpaumnoHHoe 060pyaoBaHMe  (POPMUPYETCA B COOTBETCTBUU 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, NX TEXHNUYECKNX NPUMEHEHWIA.

NabopaTopHoe o0b6opyaoBaHMe AN YYEHUYECKMX TMPAKTUYECKUX paboT
(hopmupyeTca B BUAE TemMaTMUeCKUX KOMMJIEKTOB M 06ecrneynBaeTcs B pacyérte
OLHOrO KOMM/eKTa Ha [BYyX obydvawowmxcd. TemaTvyecKne KOMMIEKTbI
nabopaTopHoro 06opyaoBaHuUsA [O/MKHbI OblTb MOCTPOEHbI Ha KOMIMIEKCHOM
MCMO/b30BaHUM aHaNOroBbIX M LMPPOBLIX NPUOOPOB, a TakKe KOMMbHTEPHbIX
N3MepPUTE/IbHbIX CUCTEM B BUAE LM(POBbIX 1ab0paTopuia.

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

o (hopMUpOBaHME WHTEpeca W CTPeMSIeHUA OOYyYalroLMXCA K Hay4yHOMY
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOBHOCTEN;

e pasBMTME MpPeAcTaBNeHNIn O HAYYHOM MeTOAe MO3HaHMs U (hopMUpPOBaHMe
NCCNeL0BaTeIbCKOrO OTHOLLEHNSA K OKPYXKatoLL MM AB/IEHUAM;

o (hOpMUPOBAHME HAY4YHOrO MUPOBO33PEHMS KakK pe3ysibTata K3yYeHWS
OCHOB CTPOEHNA MaTepumn 1 hyHAaMeHTaIbHbIX 3aKOHOB (DU3UKN;

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

o (hopMUpOBaHME MNPeACTaBNeHUA O PO (U3VKWU A1 PasBUTUS APYrux
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOTUIA,

[loCTVXXeHne 3TUX Lefeil 06ecneynBaeTca peLleHVeM CreayroLmx 3ajad B

npoLiecce nU3y4eHns Kypca (Pr3nKM Ha ypoBHe cpefHero obLiero o6pasoBaHus:



o nNpuobpeTeHMe  CUCTEMbI  3HaHM 06  06WMX  (IM3MYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, Teopusix, BK/IHOYas MEXaHWKYy,
MOSIEKY/IAPHYIO  (DU3UKY, 3NEeKTPOAUHAMUKY, KBAHTOBYHD (M3NKY W
3NeMeHTbl aCTPOPU3NKN;

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

e OCBOEHMe Croco60B peLleHns pas3/IMYHbIX 33dad4 C ABHO 33a[aHHOM
(hM3MyecKo Mofenbto, 3adad, MnoapasymeBatoMX CaMOCTOSTe/lbHOe
co3faHve M3NYeCcKoin Moaenu, aleKBaTHOM YCNOBUAM 3aauln;

o TOHVMaHME (U3NYECKUX OCHOB W MPUHLMMNOB [EACTBUA TEXHUYECKUX
YCTPOWNCTB M TEXHOMOMMYECKMX MPOLLECCOB, UX BIMAHMS HA OKPYXXatoLLy'o
Cpedy;

e OBlaficHME METOAAMW CaMOCTOSATE/IbHOTO MIAHUPOBAHUA U NPOBEAEHWS
(hPM3NYECKUX IKCMEPUMEHTOB, aHasmM3a U WHTepnpeTauMn MHQPopMaLuu,
onpeeneHns JOCTOBEPHOCTM NOTYYEHHOro pe3y/bTara;

e CO3[laHWNe YCMOBWUIA ANA Pa3BUTUA YMEHUIA NPOEKTHO-UCCNeA0BaTeIbCKON,
TBOPYECKOWN [eATEe/IbHOCTH.

Ha wn3syyeHve u3nkmn (6a30Bbli YPOBEHb) Ha YPOBHE CpefHero o6Lero
obpaszoBaHua oTBoanTca 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 4aca B Heento).

Mpefnaraemblit B nporpamMme Mo (u3nKe nepeyeHb N1abopaToOpHbIX W
MpaKTUYeCKMX paboT SABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT BbI6OP
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 NMO3HAHWS OKPY>KaroLLEero
Mupa. Ponb  3KCcnepuMMeHTa W Teopun B MpoLecce MO3HaHMUA NPUpPoabI.
SKCMNepMeHT B PU3MKe.

MogenvpoBaHue (U3NMYECKUX SIBMEHMIA U npoleccoB. HayyHble rMnoTesbl.
dur3nyeckmne 3akoHbl U Teopun. paHMLbI MPUMEHUMOCTM (IU3NYECKMX 3aKOHOB.
lpuHUMN COOTBETCTBUS.

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. Kunemamuxka

MexaHunyeckoe pauxeHne. OTHOCUTENIbHOCTb MEXaHWYeCKOro ABMXKEeHUs.
Cucrtema oTcuéTa. TpaeKkTopus.

[MepemeLleHre, CKOPOCTb (CPefHss CKOPOCTb, MIHOBEHHAas CKOPOCTb) W
YCKOPEHNe MaTepuanbHON TOYKM, UX MPOEKUMM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxkeHrie NepemMeLLeHNIA 1 CMIOXKEHNE CKOPOCTEMN.

PaBHOMepHOe W pPaBHOYCKOPEHHOe NPAMOSIMHENHOe [ABMXKeHue. [ padimkm
3aBMCUMOCTN  KOOPAMHAT, CKOPOCTK, YCKOPEeHus, MnyTu U nepemeLLeHuns
MaTtepuasibHOM TOYKM OT BPEMEHM.

CB0604HOE NageHue. YCKopeHne cB0OOAHOr0 nageHus.

KpuBonuHeiHoe — ABMXXeHMe.  [BMXKeHME  MaTepuanbHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSHHOM NO MOZAY/IH0 CKOPOCTbI0. YT/10Basi CKOPOCTb, /IMHEHAS
CKopocCTb. lMepunog v yactoTta obpalleHns. LieHTpocTpeMnTensHOe YCKOpPeHHe.

TexHMYecKne YCTPOWCTBA W NPaKTUYECKOe MNPUMEHEHWE: CNULOMETP,
[BV>KEHWE CHAPAAO0B, LenHble N peMEHHbIE nepejayn.

Jlemoncmpayuu

Mopgenb CUCTEMbI OTCYETA, UNMKOCTPaUUA KMHEMATUYECKUX XapaKTepUCTUK
LBVKEHUA.

MpeobpaszoBaHme ABMKEHWNIA C UCMOb30BAHMEM MPOCTLIX MEXaHWU3MOB.

MafeHwWe Ten B BO3AYXe U B pa3peXkeHHOM MpoCTpaHCTBe.

HabnofeHne ABWKEHUS Tena, OPOLIEHHOrO MOJ Yr/ioM K TOPU3OHTY U
TOPU30HTA/TLHO.



13mepeHne yckopeHus cBOBOLHOMO NafeHus.

HanpasneHne CKOPOCTU NpU ABUXKEHUM MO OKPYXXHOCTMU.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

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

VccnepoBaHve COOTHOLLEHWUA MeXAy MyTAMKW, NPOMAEHHbIMU TefioM 3a
nocnefoBaTeflbHble paBHblE TMPOMEXYTKA BPEMEHM TMpPU  PaBHOYCKOPEHHOM
ABWKEHUW C HA4Ya/IbHON CKOPOCTLHIO, PaBHOM HY/HO.

3ydeHre ABMKEHNA LIapuKa B BA3KON XXUAKOCTHU.

3yyeHre ABWKeHNA Tena, 6pOLeHHOro ropru3oHTasIbHO.

Tema 2. /lunamuxa

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

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 [N'yka. Bec Tena.

TpeHve. Buabl TpeHuA (MOKOS, CKOMbXXeHUs, KaveHus). Cuna TpeHud. Cyxoe
TpeHue. Crna TPeHUs CKOMBbXEHUA U cuia TpeHus nokos. KoadduuneHT TpeHus.
Cuvna conpoTuBIeHNA NPKU ABUXXEHUN Tena B XXUAKOCTU UK rase.

MocTynatenbHOe 1 BpalaTesibHoe ABMKeHNe abCcoNMoTHO TBEPAOro Tena.

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

TexHMYecKne YCTPOMCTBA M NPaKTUYECKOe MPUMEHEHME: MNOALUUMHUKMN,
[BVXXEeHMe NCKYCCTBEHHbIX CNYTHUKOB.

Jlemoncmpayuu

FABNneHne nHepuun.

CpaBHeHVe Macc B3anMOeNCTBYOLWMNX Ten.

BTopoit 3akoH HbOTOHA.

3mepeHue cun.

CnoxeHue cun.

3aBMCUMOCTb CU/Ibl YNPYTrOCTK OT Aedopmainn,

HesBecomocTb. Bec Tena npn ycKoOpeHHOM NoAbEME W NafeHUMN.

CpaBHeHVe CU/ TPEHWA NOKOA, KaYeHUSA U CKONTbXXEHUS.

Ycnosus paBHOBeCUA TBEpAOro Tena. Buabl paBHoBecKS.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

3y4deHne aBvKeHMs GpycKa No HaKNOHHOW MI0CKOCTW.



VccnenoBaHvie 3aBUCUMOCTU CUM YNPYTrOCTW, BOSHWUKAIOLWLMX B MPYXUHE U
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.
VMnynbC cuibl M M3MeHeHWe uMmMy/bca Tena. 3aKOH COXpPaHeHWs WUMMY/bCa.
PeakTVBHOe [BMXEHME.

PaboTa cusbl. MOLWHOCTb CUSTbI.

KnHeTuuyeckas 3Heprus martepuanibHO TO4YKW. TeopemMa 006 W3MeHeHUW
KWUHETMNYECKOWN 3HEpPrun.

MoTeHuMabHas 3Heprus. MoTeHLMaIbHas 3Heprus ynpyro
AeopMMpPOBaHHOW  NPYXWHbI.  TloTeHUManbHas  aHeprus  Tena  B6AM3K
MOBEPXHOCTU 3eM/N.

MMoTeHuMasbHble XU HenoTeHuuanbHble  cuibl.  CBA3b  paboThl
HENOTEeHLMa/IbHbIX CUM C WU3MEHEHMEM MeXaHWYeCKOW 3HEepruv CUCTEMbI Te.
3aKOH COXpaHeHWst MeXaHNYeCKOoW 3HepPTrunu.

Ynpyrue v Heynpyrue CTo/IKHOBEHUS.

TexHU4Yeckme YCTPOMCTBA M MPaKTUYeCKoe MpPUMeHEeHWe: BOAOMET, KONEp,
MPY>XMHHBIA MUCTONET, ABVKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHus MmNy bca.

PeakT/BHOe [BMXEHME.

Mepexof NOTeHUMaNIbHON 3HEPT NN B KUHETUYECKYIO 1 06paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

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

WccnegoBaHve CBA3N paboTbl CUMbl C U3MEHEHMEM MEXaHWYeCKOW 3Heprum
Tesla Ha NpyYMepe PacTsXXeHUs Pe3VHOBOIO XryTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHbIe MOSIOXKEHUSA MOJIEKYNAPHO-KUHETUYECKOW TEOPUM U UX OMbITHOE
obocHOBaHVe. BpoyHOBCKOe [ABVDKeHWe. Audipysuns. Xapaktep [LBVMXKEHUSA U
B3aMMO/ENCTBMSA YacTul, BewjectBa. Mogenn CTPOeHMst ras3oB, >XUAKOCTEW U
TBEPAbIX TeN N 00BbACHEHNE CBOWCTB BELLECTBA HA OCHOBE 3TUX MoZesnei. Macca v
pasmepbl Mosiekyn. KonnyecTso BellecTsa. [ocToAHHas ABoragpo.

Tennosoe paBHOBecue. Temnepatypa u eé namepeHue. LLikana Temnepatyp
Llenscus.



Mogens wngeasibHoro rasa. OCHOBHOE  YypaBHEHWE  MOJIEKY/IAPHO-
KMHETUYECKON Teopuy nAaeasbHOro rasa. ABCOMOTHasA Temrepartypa Kak Mepa
CpefiHen KWHETMYECKON 3Hepruv TennoBOro [ABWXeHWA 4vactuy, rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHVe MeHaeneesa—KnanerpoHa.
3akoH [JanbToHa. 3onpouecchbl B neanbHOM rase ¢ NMOCTOAHHLIM KOIMYECTBOM
BellecTBa. [pagmuyeckoe mnpeacTaB/ieHMe W30MPOLLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHU4YeckMe YCTpOMNCTBA 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.

OnbITbl, [0Kas3blBaroLLye CyLLleCTBOBaHMe MEXMONEKYNAPHOro
B3aMMO/IENCTBUS.

Mogenb, UANKCTPUPYoLWas NPUPOLY AaBNeHNA ra3a Ha CTEHKM COCyaa.

OnbITbl, WNAKCTPUPYIOLLME YPaBHEHME COCTOAHWUA MAeaslbHOMo rasa,
M30MpPOoLEeCChI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OnpefeneHre maccbl BO3fyxa B KIacCHOM KOMHaTe Ha OCHOBE W3MEPEHWI
06bEMa KOMHaTbI, JaB/leHNs 1 TeMrepaTypbl BO3JyXa B Heil.

VccnepoBaHme 3aBUCMMOCTI MeXAy napameTpaMu COCTOSHMS Pa3peXkeHHOro
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMoguHaMmMyecKas cuctema. BHYTPEHHSAS 3Heprus TepmoaMHaMUYecKoin
CUCTEMbI 1 CNOCobbI eé n3MeHeHNs. KonmyecTso TenioThl U pabota. BHYTpeHH:AA
3Hepruss  OAHOATOMHOro  ufeanbHOro  rasa. Buabl  Tennonepegayu:
TensonpoBOAHOCTb, KOHBEKLMSA, U3NydeHue. Y aenbHad Ten0EMKOCTb BeLLecTBa.
Konnyectso TennoThbl Npu Tenonepesaye.

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

BTopoi1 3aKoH TepMoAMHAMUKN. HeobpaTMMOCTb MPOLLECCOB B MPUPOLE.

Tennosble  MawuHbl.  TlpUHUMNBLI  OEACTBMA  TEMJIOBbIX  MaLUVH.
Mpeobpa3oBaHNs 3HEPrMM B TemnsoBbIX MalumHax. KoagppuuMeHT MonesHoro
[e/CTBUA TennoBO MalMHbl. Linkn KapHOo M ero Kos(MUUMEHT MOJE3HOro
[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 napoBoi 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. Kpuctanamyeckme n aMopHble Tena. AHM30TPONUS CBOMCTB
KpucTannos. XXugkve kpuctansbl. CoBpeMeHHble Matepuanbl. [lnasneHve wu
KpucTa/inn3aums. Y fenbHasa Tennota nnasneHms. Cyonumaums.

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 nNoHMXeHHOM [aBNeHUN.

Cnocobbl M3MepeHNs BAXKHOCTMU.

HabnofeHne HarpeBaHus 1 NiaBneHns KPUCTa//IMYeCKOro BeLLecTBa.

JeMOoHCTpaLns KpUCcTanos.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

13mepeHmne 0THOCUTE/IbHOW BaXXHOCTW BO3AyXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inexkmpocmamuka
AnekTpmzauma Ten. DNeKTpuMUecKUd 3apad. [lBa Buaa 3NEKTPUYECKUX
3apsanoB. [POBOAHVKK, AU3NEKTPUKM W MONYNPOBOAHWUKW. 3aKOH COXpaHeHus
3NeKTPNYECKOro 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,
KOHAeHcaTop, KONUpoBasibHbIV annapat, CTPYMHbIA 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 HAMWU U AN3NEKTPUYECKON MPOHMLAEMOCT!.

SHeprug 3apsKeHHOro 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.

DNeKTpuyeckoe COMpPOTUBNEHUE. YAefnbHOe COMPOTMB/IEHME BeLLecTBa.
MocnepoBaTenibHOE, NapasnesibHoe, CMeLlaHHOe CoeAnHeHne NPoBOLAHNKOB.

Pabota anekTpuuyeckoro Toka. 3akoH [bkoynsa-SleHua. MOLIHOCTb
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.

ANEKTPUYECKMA TOK B BaKyyMe. CBOMCTBA 3/1EKTPOHHBIX MY4KOB.

MonynpoBoAHNKMN. CobcTBeHHas 7 npuMecHas NPOBOAMMOCTb
noslynpoBogHMKoB. CBOCTBa p—n-nepexoga. MonynpoBoLHNKOBbIE NPUGOPLI.

ONeKTpMYeCKMin  TOK B pacTBOpax W  pacnnaBax  3/1eKTPO/INTOB.
ANeKTPoIMTHYeCKasa guccounauns. 3neKTposus.



ANeKTPUYECKM TOK B razax. CamMoCTOATENbHbIA N HEeCaMOCTOATE/bHbIA
paspsag. MonHusa. MNnasma.

TexHMYecKne YCTpPOWCTBA W MNPaKTUYeCKoe MpPUMEHEHME: amMnepMeTp,
BO/IbTMETP, pPeocTaT, WCTOYHWKM TOKa, 3MeKTpOHarpeBaTesibHble NproopbI,
3M1eKTPOOCBETUTE/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,
MAoLaay NonepevyHoro ceveHnst N 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, i1abopamoptvle pabomol

3yyeHne cMeLLaHHOrO COeAMHEHWS PE3NCTOPOB.

3mepeHne 3NeKTPOABVKYLLEN CUbl 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: SIBNEHWME, Hay4HbIli (haKT, runoTesa, (M3MYeckass Be/IMYMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, SKCMEPUMEHT, MOAENMPOBaHME, 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 XMBOW npupoae, anddysms, ocmoc,
Tenn006MeH XMBbIX OpraHnM3MoB (BUAbI TENOMEPeAayn, TENOBOE paBHOBECKE),
3NIEKTPUYECKME ABMEHUS B XKUBOI NPUPOSE.

Xumus: JMCKPETHOE CTPOEHWE BELLEeCTBa, CTPOEHME aTOMOB Y MOJEKY/1, MOJb
BELLEeCTBa, MOSIApPHas Macca, TernsioBble CBOMCTBa TBEPABIX Tes, XXUAKOCTEH 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,
KCEpOKC, CTPYVHbIN NPUHTEP, 3NEKTPOHarpeBaTe/ibHble npuoopskl,
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 MONMeR. JIMHUN MArHUTHOM WMHAYKUMKW. KapTuUHa NMHWUIA MarHMTHOM
NHAYKUAW NONS 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 nose. PaboTa cunbl JlIopeHua.

FBNeHNe 3MEKTPOMArHUTHOM WHAYKUMW. T1OTOK BekTopa MarHUTHOW
UHAYKUMW.  DNEKTPOABMXKYLLAS Cuna WHAYKUUKW. 3aKOH  3M1eKTPOMarHUTHOM
NHAYKUMN Papajes.

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

Npaswnno JleHua.

WMHOYKTUBHOCTb.  SABNeHWe  CaMOMHAYKUUW.  DNeKTPOABMXKYLLaa cuna
CaMONHAYKLUNN.

JHEPrna MarHUTHOroO Mo KaTyLLKN C TOKOM.

DNeKTpoMarH1THoe nosne.

TexHU4YeckMe YCTPOMCTBA W MPAKTUYECKOe MPUMEHEHME: MOCTOSHHbIE
MarHuTbl, 3NEKTPOMarHUTbl, 3MEKTPOABUraTeNb, YCKOPUTENN 3NeMEeHTapHbIX
yacTuL, MHAYKLMOHHAA neysb.



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.

Npaswnno JleHua.

3aBNCMMOCTb 3M1eKTPOABMXKYLLEA CU/bl 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 S. KoJsieOaHusA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHUmMHbIE KOJ1€OAHUA

KonebatenoHas  cuctema. CBOOOAHble  MexXaHM4YeCKMe  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 KosiebaTe/lbHOM KOHTYpe. AHaNorns Mexay MeXaHUYecKuMn U
3NEKTPOMAarHMTHbIMU  KofebaHusMmn, dopmyna TomcOoHa. 3aKOH COXpaHeHWs
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpe.

MpefcTaBeHne 0 3aTyxarowmx KonebaHnax. BbIHY)XAeHHble MexXaHUYecKue
KonebaHus. Pe3oHaHC. BbIHY)XEeHHbIe 3N1eKTPOMarHUTHbIE KOliebaHus.

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

TpaHcthopmaTop. Mpon3BoaCcTBO, Nepedada M NOTPedIeHNe 31EKTPUYECKOIA
3Heprun. JKOJIOTUYECKME PUCKM MPU MPOU3BOACTBE 3/1EKTPO3Heprun. Kynbtypa
MCNONb30BaHUA 3/IEKTPO3HEPT M B MOBCEAHEBHOW XXM3HMW.

TexHMYecKre YCTPOMCTBA W MPaKTUYECKOe MPUMEHEHWNE: 3NeKTPUYECKUA
3BOHOK, reHepaTop NepeMeHHOro ToKa, SIMHUW 3NieKTpornepesau.

Llemoncmpayuu

VccnenoBaHve napameTpoB KosiebaTenlbHOM CUCTeMbl  (MPYXXUHHBIA UK
MaTemaTn4yecKnin MasTHUK).



HabnofeHne 3aTyxaroLmx KonebaHuia.

VccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONeGaHWiA.

HabntoaeHve pesoHaHca.

CB06O/HbIE 3MIEKTPOMArHUTHbIE KoNlebaHus.

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

Pe3oHaHC npy nocnefoBaTeNbHOM  COEAMHEHUW Pe3nCTopa, KaTyLUKK
NHAYKTUBHOCTU M KOHAEHcaTopa.

Mogenb MHUKM 3eKTponepesayun.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

VccnepoBaHve 3aBUCUMOCTM Neprofda MasibiX KonebaHuin rpysa Ha HATU OT
[JIVHBI HUTK 1 MaccChbl rpysa.

WccnepgosaHve  mepeMeHHOro TOKa B Uenv U3 MOCNefoBaTeslbHO
COeAMHEHHbIX KOHAEHCATOopa, KaTyLKKM 1 pe3ucTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J/1Hbl

MexaHn4yeckne BOJHbI, YCNOBUA pacnpocTpaHeHus. [lepuod. CKOpPOCTb
pacnpocTpaHeHnss W AJvMHA BOMHbl. [lonepeyHble M MNPOLO/bHbIE  BOJHbI.
VHTephepeHUMs 1 Anudpakums MeXaHUYeCKUX BOJH.

3BYK. CKOpOCTb 3BYyKa. TpOMKOCTb 3ByKa. BbicoTa ToHa. TeMbp 3BYKa.

ONEeKTPOMAarHUTHbIE BOJIHbI. Y CIOBUA U3/TyYeHUS 3MIEKTPOMArHUTHbLIX BOJIH.
B3aumHas opueHTaumst BeKTopos E, B, V B aneKTpomarHUTHoOi BonHe. CBOlCTBa
3N1EKTPOMArHUTHbLIX BOJH: OTPaXKeHWe, MpesiomsieHne, nongapusaums, avppaxkums,
NHTEpdepeHUMs. CKOPOCTb 3N1EKTPOMArHUTHbLIX BOJH.

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

MpUHUMMbI PagMOCBA3N U TenieBMaeHMs. Pagmnonokaums.

ANeKTPOMarHUTHOE 3arps3HeHNe OKPYXKatoLLEen cpesbl.

TexHN4Yeckne YCTPOMCTBA M NPaKTUYECKOe MNPUMEHEHME: MYy3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBas AUAarHOCTUKA B TEXHUMKE W MeAuLuMHe, pajap,
pPagnonpuEMHNK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHune 1 pacnpocTpaHeHne nonepeyHbIX N NPOLOSIbHbLIX BOSH.

Konebntoweeca Teno Kak MCTOUYHUK 3BYKa.

HabnofeHne oTpaykeHUs 1 NPeNOMIEHNA MeXaHNYECKMX BOJH.

HabnogeHne nHTepdepeHumnn 1 audpakuum MexaHMyecKnx BosH.

3BYKOBOW pe30HaHC.

HabniofeHne CBA3M TPOMKOCTW 3ByKa W BbICOTbl TOHA C ammuTyLoW U
4acTOTOM KonebaHwuiA.



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

Tema 3. Onmuka

eomeTpuyeckad ontuka. [IpAMONMHEHOE pacnpocTpaHeHWe CcBeTa B
OfHOpPOAHOI cpefe. Jlyd cBeTa. TOYEUHbI NCTOYHUK CBETA.

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

MpenomsneHne ceeTa. 3aKOHbI MPeioM/IeHNs cBeTa. AGCONIOTHBIN NokKasartesb
npenomneHns. MonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbIA Yron MosHOro
BHYTPEHHET0 OTPaXKEHUS.

Ancnepcus ceeTa. CNoxXHbIN cocTaB 6e10ro ceeTa. LiBeT.

CobOupatowime ©n  paccevBatoliMe JIMH3bl. TOHKasd /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. KoOrepeHTHble WCTOUYHUKM,
Ycnosua HabnogeHUs MakCMMyMOB M MUHMMYMOB B WHTEP(EpPeHLMOHHOM
KapTMHE OT ABYX CUH({a3HbIX KOrepeHTHbIX MCTOYHNKOB.

Onpakums ceeta. [JupakuMoHHas pewéTka. YcnoBue HabnogeHns
rMaBHbIX  MakCUMyMOB MpW  MajgeHU  MOHOXPOMATMYECKOro CBeTa Ha
ANPaKLUNOHHYHO PELLIETKY.

Mongpusauma ceeTa.

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

Jlemoncmpayuu

MpsMONMHENHOE pacnpoCTpaHeHWe, OTpaXKeHWe W MNPenom/eHne CBeTa.
OnTryeckune nNpubopsI.

lNonHoe BHYTpeHHee oTpaxkeHne. Moaenb CBeTOBOAA.

VccnepoBaHve CBOMCTB M306PaXKEHWIA B NINH3aX.

Mopgenu MMKpocKona, Tesieckona.

HabntogeHve nHTepepeHLUMn ceeTa.

HabnofeHve andpakumm ceeta.

HabntogeHve aucnepcum ceeta.

MonyyeHme cnekTpa c MOMOLLLIO MPU3MBI.

[Mony4yeHne crnekTpa ¢ NOMOLBH ANGPaKLMOHHON PELLUETKN.

HabnofeHne nonspusanmm ceeta.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol



3mepeHune nokasartensa NpesioMIeHns CTekna.
VccnenoBaHme CBOMCTB M306paKeHUI B IMH3aX.
HabntogeHve gucnepcum ceeta.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

["paHULbI NPUMEHUMOCTU KNacCUYeCKOM  MEXaHUKMN. MocTynaTthl
cneunanbHON TeopuM OTHOCUTENbHOCTU: WHBAPMaHTHOCTb MOAY/NS CKOPOCTM
CBeTa B BaKyyMe, NMPUHLMN OTHOCUTENbHOCTU DMHLUTENHA.

OTHOCUTENIbHOCTb OAHOBPEMEHHOCTU. 3aMef/IeHNe BPeMeHW U COKpalleHue
[ANVHBI.

SHeprunsa n UMNynbC PeNSITUBUCTCKON YacTuLbI.

CBA3b MaccChl C 3HEpPruen U NMMynbCOM PENATUBUCTCKOM YaCTuLpbl. SHEPTruUs
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 otoadekTa. OnbITbl A. I'. CToNneToBa. 3aKoHb!
(hoToa(h(pekTa. YpaBHEHNE IiHLITENHA Ana (oToadhekTa. «KpacHas rpaHmua»
hoTo3(hdhekTa.

[aeneHue ceeta. OnbIThl 1. H. Jlebeaesa.

XUMUYECKOoe AeCTBME CBETA.

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

Jlemoncmpayuu

PoTOo3(hheKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

VccnenoBaHme 3aKOHOB BHELLHETO (DOTO3(h(heKTa.

CaeToanog.

CosnHeyHas barapes.

Tema 2. Cmpoenue amoma

Mopgenb atoma TomcoHa. OnbITbl Pe3epdopaa Mo paccesHUO a -yacTul,.
[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/IHOBOWA
Ayannswm.

CnOHTaHHOE W BbIHYXX/EHHOE U3/TyYeHme.

TexHMYecKre YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: CMeKTPasibHbIiA
aHanun3 (CrnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.



Jlemoncmpayuu

Mogenb onbiTa Pesepopaa.

OnpefeneHvie oIVHbI BOMHbI Nasepa.

HabnoeHne NMHeNYaTbIX CNEKTPOB U3/TyUYeHWS.

Nasep.

Vuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

HabntofeHne nMHeinyaToro cnekTpa.

Tema 3. Amomnoe a0po

SKCMNepUMeHTbl, [O0Ka3blBalOLWMe C/0XKHOCTb CTpoeHusa fgpa. OTKpbITUe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga Mo OnNpefeneHuWo  cocraea
PafMoaKTMBHOrO U3nyyeHmsi. CBoicTBa anb(a-, 6eTa-, ramMma-usnyveHus.
BnvaHve pafMoakTUBHOCTY Ha XXMBble OpraHu3Mmbl.

OTKpbITME MPOTOHA M HeMTpoHa. HyknoHHas mogenb sgpa lMeiseH6epra—
VBaHeHKo. 3apsag agpa. Maccosoe uncho agpa. 3otonsl.

Anb(a-pacnag. ONeKTPOHHbIA W  MO3UTPOHHLIA GeTa-pacnag. [Mamma-
n3nydeHve. 3aKOH paM0aKTUBHOIO pacnagja.

SHeprus cBA3N HYKNOHOB B Aape. AaepHble cunbl. [eheKT mMacchl aapa.

AnepHble peakumun. JeneHve n CUHTe3 a4ep.

AnepHblil peakTtop. TepmosgepHbIA cuHTe3. Tpobnembl MU NepcnekTUBSI
AAEPHON 3HePreTUKN. KOOTNYECKINE aCMeKTbl SAEPHON SHEPTETUKN.

AnemMeHTapHble YacTuubl. OTKPbITME NO3UTPOHA.

MeTo/bl HA6NOAEHWSA U PErNCTPaLUN 3/1IeMEHTaPHbIX YacTul,

PyHOaMeHTa/bHble B3aUMOAENCTBUSA. EANHCTBO (DM3NYECKOM KapTUHbI MUpa.

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

Jlemoncmpayuu

CUETUNK MOHN3MPYIOLLINX YacTuL,

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

WccnepnoBaHve TpekoB YacTuL, (Mo rotoBbIM (hoTorpagusm).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

JTanbl pasBuUTUA aCTPOHOMUW. MNpUKNagHOe U MUPOBO33PEHYECKOE 3HAYeHMe
aCTPOHOMUM.

Bug 3Bé3gHoro Heba. Cos3ee3ans, ApKue 3BE34bl, MMaHETbI, UX BUAMMOE
LBVXeHue.

ConHeyHasa cuctema.

ConHue. ConHeyHad aKTMBHOCTb. WCTOYHMK 3Heprum ConHua W 3BE3N.
3BE3[bl, WX OCHOBHbIE XapaKTEPUCTUKK. [uarpamma «CneKTpasibHbIA Knacc —
CBETUMOCTb». 3BE34bl [/1aBHOW NOCNef0BaTe/lbHOCTU. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [N15 3BE3[ [/1aBHON MOCnefoBaTe/IbHOCTU. BHYTpeHHee 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. Pagnoranaktmki U Keasapbl. YEpHbIE Ablpbl B A4pax
raNakTuK.

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

MacwitabHast CTpyKTypa BceneHHoil. MeTaranakTuka.

HepelwéHHble npobnembl aCTPOHOMUMN.

Vuenuueckue nabnrooenus

HabnogeHns HeBOOPYXXEHHbLIM /1a30M C MCMO/b30BaHWEM KOMMbIOTEPHBIX
MPUNOXEHNIA ANA onpeaeneHns NnonoXKeHNs HebecHbIX 06BEKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be34ma CeBepHOro nonyLuapus u apkue 3Be3bl.

HabntogeHns B Teneckon JlyHbl, nnaHet, MneuHoro MyTn.

O6o0maromniee MOBTOPEHUE

Pofb  (M3MKM ¥ aCTPOHOMWM B  3KOHOMWYECKOM, TEXHO/OrMYECKOMN,
COLMaNbHON N 3TUYECKOW clhepax AedATe/IbHOCTU YesioBeka, posb 1 MecTo PU3NKN
N aCTPOHOMMM B COBPEMEHHOI HaY4YHOI KapTUHE MUPa, POJib PU3NYECKON TEOPUU
B (DOPMMPOBaHUWM MpPEeACTaBMEHNA O (U3NYECKON KapTUHE MUpa, MECTO
(h13nYecKoin KapTUHbI MMpa B O6LLEM PSAY COBPEMEHHBIX eCTECTBEHHO-HAY4YHbIX
NpefcTaBNEHNIA O NPUPOJE.

MexnpeaMeTHbIe CBSA3H

3yyeHne Kypca m3nkm 6a30B0ro ypoBHs B 11 Knacce OCYLLeCTBAAETCH C
YUETOM cofepyKaTeNbHbIX MeXMNPeAMETHbIX CBA3EA C KypcaMu MaTeMaTWuKu,
oronornm, XMMnmu, reorpagmm n TEXHONOTUMN.

Meocnpeomemuvie nonwsimusi, CBA3aHHbIE C U3YYEHWEM METOAOB Hay4yHOro
MO3HAHWA: ABMEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BeNIMUMHA, 3aKOH,
Teopus, HabnoaeHWe, IKCNePUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuxa: pelleHNe CUCTEMbl  YPaBHEHWIA, TPUrOHOMETPUYECKMe
()YHKUMMW: CUHYC, KOCUHYC, TAHTEHC, KOTAHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX[ECTBO, BEKTOPbl M MX MPOEKLUUN HA OCU KOOPAWMHAT, CNOXEeHWe BEeKTOpOB,
MPOV3BOAHBbIE 3/IEMEHTAPHbIX (YHKUWA, MPU3HaKNW NoAo6Us TPeyrosibHUKOB,
ornpegesnieHne nnowaam naocknx puryp n obvéma ten.

Buonoaus: 3NeKTPUYECKMEe SBNEHUS B XXMBOW Npupojge, KonebatesibHble
ABWKEHUS B XXMBOW MPUPOE, ONTUYECKME ABMIEHUS B XXMBOW NpUpode, AencTeue
pagmaLlmm Ha XXnBble opraHn3mMbl.

Xumus: CTPOEHME aTOMOB N MOMEKY/, KpUCTaIIMYeckasas CTPYKTypa TBEPAbIX
TeN, MeXaHu3Mbl 00pa3oBaHMA KPUCT/UIMYECKOW PEeLUETKKN, CMeKTpasibHbIi
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 npeamera « PU3nKa» LOMHKHbI
OTpaXKaTb T[OTOBHOCTb W CMOCOBGHOCTb 0OBOy4YaloLMXCA PYKOBOLACTBOBATLCH
chopMMPOBaHHOW BHYTPEHHEN MNO3NLUMEA NNYHOCTM, CUCTEMOW LIEHHOCTHbIX
OpUeHTaUWiA,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWWA, COOTBETCTBYHOLLMX
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:

COPMUPOBAHHOCTb FPaXKJaHCKOW No3nLmm 06y4aroLLLErocs Kak akTUBHOIO U
OTBETCTBEHHOIO Y/IeHa POCCUIACKOro 06LEeCTBa;

NPUHATME  TPaAMUMOHHBLIX  0OLLEeYesIoBEYECKMX  TYMaHUCTUYECKUX U
[AEeMOKpaTUYeCKNX LeHHOCTEM;

FOTOBHOCTb BECTW COBMECTHYHO AEATENbHOCTb B MHTEpPEcax rpaXaaHCKOro
06LLIeCTBa, y4acTBOBaTb B CaMOyrnpaB/ieHNM B 06pa30BaTe/IbHOW OpraHm3aLmu;

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

rOTOBHOCTb K N'YMaHMUTapHOW W BONIOHTEPCKOW AeATeNbHOCTY;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

ChopMMPOBAHHOCTb POCCUIACKON rpaXk4aHCKo NLEHTUYHOCTH,
naTpuoTn3Ma;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

ChopMMPOBAHHOCTb HPABCTBEHHOI O CO3HAHMS, 3TUYECKOr0 NOBEAEHWS;

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

0CO3HaHe NIMYHOI 0 BKMafa B MOCTPOEHUE YCTONYMBOrO OyayLLero;

4) 3CTeTHYECKOT0 BOCTIMTAHHSA:

3CTETMYECKOE OTHOLLEHME K MUPY, BK/TKOYas 3CTETUKY HAy4YHOro TBOPYeCTBa,
MPUCYLLIEr0 (IM3NYECKOI HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEPEC K pa3MyHbIM cdepam NpPodeccuoHanbHON AeATeNbHOCT, B TOM
ymce CBsA3aHHbIM C (PU3NKOM U TEXHUKOI, YMEHME COBEPLLIATL 0CO3HaHHbIN BbIGOP
OyayLuen Npodeccnn U peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHDBIE NaHbI;

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

6) 3K0JI0rH4eCcKOro BOCIIHTAHUSI:

CPOPMMPOBAHHOCTb  3KOIOMMYECKO KY/bTYpbl, OCO3HaHWe [n106asbHOro
XapaKTepa 3K0N0rmyeckmnx npobnem;

NNaHNPOBaHWE N OCYLLECTB/EHME AENCTBNIA B OKPYXKAIOLLLEN Cpeaie Ha OCHOBe
3HaHWS LieNei yCTONYMBOro Pa3BMTUSA Ye/IOBEYECTBa;

paclUMpeHne OMbiTa AeATeNbHOCTM 3KOMIOMMYECKO HanpaBneHHOCTU 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  M3NKM  OCYLLECTBNSTb  MPOEKTHYKD U UCCNeAoBaTeNbCKyHo
AeATeNIbHOCTb MHAMBUAYANbHO U B Fpynne.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue 1eMcTBUA:
CaMOCTOSITeNlbHO  (POPMY/NMpOBaTb M aKTyaiusMpoBaTb  Npobnemy,
paccMmaTpunBaTb ee BCECTOPOHHE,
onpeaensaTb Uenu [esTenbHOCTW, 3afaBaTb NapameTpbl U KPUTEPUU KX
[OCTUXKEHWS;
BbIABNATb  3aKOHOMEPHOCTW W MPOTUBOPEYUss B  pacCMaTpuBaeMbIX
(PM3NYECKMX ABMEHUSAX;
pa3pabartbiBaTb MaH pelleHns npob6seMbl ¢ YYETOM aHa/IM3a UMeRLLMXCS
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLEHNBAaTb COOTBETCTBUE PE3YNbTATOB
LIeNsiM, OLIeHMBaTb PUCKM NOCNEACTBUA AeATeNbHOCTY;
KOOPAMHMPOBaTb W BbIMNOMHATL  paboTy B YC/MOBUSAX — peasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aUMO/ENCTBUS;
pa3BMBaTb KPeaTMBHOE MbILL/IEHME NPU PELLEHNN KMU3HEHHBIX NPO6/IEM.
ba3oBble ncciiegoBarTe/bCcKHe AeiiCTBUS.
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 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 YTBEPX/AEHWUIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOMYYEHHble B XOAe pPelleHns 3afayn  pesynbTathl,
KPUTUYECKN OLeHMBATb MX [AOCTOBEPHOCTb, MPOrHO3MPOBaTb 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
YXN3HeAeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHWA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUIraTb HOBbIE MAeW, Npefnaratb OPUrnMHasIbHbIE NOAXOAbI U PELLEHUS;

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

BflafeTb HaBblKaMu MOYyYeHUS MHGOPMaLMA (IU3NYECKOro COAepPXKaHUs U3
MCTOYHUKOB pPasHbIX TWUMNOB, CaMOCTOATE/IbHO OCYLUECTBNATb MOWCK, aHasus,
CUCTEMATU3ALMIO U MHTeprpeTaumio MHGOpMaLMn pasinyHbIX BUAOB U (HOpM
npeacTaB/eHus;

OLeHMBaTb AOCTOBEPHOCTL MH(OPMALNN;

MCMoNb30BaTb  CPeAcTBa  MHMOPMAUMOHHBIX M KOMMYHWUKALMOHHBIX
TEXHO/OMMIN B PeLleHUN KOTHUTUBHbIX, KOMMYHUKATUBHbIX U OpraHn3aumMoHHbIX
3aga4y C CO6MOAeHNEM TPebOBaHUA 3PrOHOMUKK, TEXHUKM 6e30MacHOCTH,
TUTVEHbI,  PECYPCOCOEPeXXeHUs, MpPaBOBbIX W 3TUYECKUX  HOPM,  HOPM
NHHOPMaLMOHHOM 6e30MacHOCTY;

co3flaBaTb TEKCTbl (PM3NYECKOro COAepXKaHWs B Pas3/IM4YHbIX (opmartax C
YUYETOM Ha3Ha4YeHMst MHPOPMaLMK 1 LieNIeBOM ayanTopun, Bblibnpas onTUMabHYHO
(hopMmy npeacTaBneHns 1 BU3yanunsaunm.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYLLECTBNSTb  OOLLEHME Ha YpoKax (M3MKM U BO  BHE-yPOUHOM
NesTeNnbHOCTY;



pacrnosHaBaTb  MPeAnoCbIIKM  KOHPIMKTHBIX  CUTYauuili 1 cMsryatb
KOH(/IVKTBI;

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

MOHMMaTb U MCMOMb30BaTb MPEVMYyLLECTBA KOMaHAHON WM MHAMBUAYaSIbHOM
paboThl;

BblOVpaTb TeMaTWKy W MeTOAbl COBMECTHbIX AEWCTBUM C YYETOM O6LMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONMEKTUBA;

NpMHUMaTb  LUEN  COBMECTHON  [esTeNbHOCTW,  OpraHv3oBbIBaTb U
KOOPAMHUPOBaTb [EACTBMS MO €€ AOCTVDKEHWIO: COCTaBNATb MNfaH AelCTBUIA,
pacrnpefendTb Po/iM C YYETOM MHEHWUA YYaCTHUKOB, 06CY)XAaTb pesy/nbTarhl
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 MoOBeAeHNe B  Pas3/IYHbIX
CUTYyaUmsX, MPOSBAATL TBOPHECTBO M BOOGPaXKEHUE, ObITb MHULMATUBHbIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSATE/IbHO OCYLLECTBNATL MO3HaBaTe/lbHYH AesATeNlbHOCTb B 061acTu
(M3NKN WM  aCTPOHOMWUW, BbISBNSATL MNPOGMAEMbI, CTaBUTb W (POPMYINPOBATbL
COOCTBEHHbIE 3a[auu;

CaMOCTOSITE/IbHO COCTaB/IsiTb MMaH PELUEHMS PACUYETHBLIX M KAayeCTBEHHbIX
3af1a4, MnaH BbIMOMHEHMSA MPAKTUYECKOM paboTbl C YYETOM UMEOLLIMXCS PECYPCOB,
COBCTBEHHbIX BO3MOXHOCTEN U NPeanoYvTeHNI;

[1aBaTb OLEHKY HOBbIM CUTYaLUsM;

pacLUMpATb PaMKK y4ebHOro npeamMeTa Ha OCHOBE NINYHbIX NPeanoYTeHNI;

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

OLeHMBATb NPUOOPETEHHbIN OMbIT;

Cnoco6CcTBOBaTb (DOPMMUPOBAHUIO W MPOSABEHUIO 3pyAMUMK B 061acTu
(h13MKM, NOCTOSIHHO MNOBBILLIATL CBOI 06Pa30BaTE/NbHbIN U KYNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, 3MOHHOH3JII>HI>IVI HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYyaUMsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb,
OLeHMBaTb COOTBETCTBME PE3y/bTaTOB LIENAM;

BNafJeTb  HaBblKaMW  MO3HaBaTe/lbHOM  pediieKCcUM  Kak  OCO3HaHWA
COBEpLUAEMbIX [ENCTBUA W MbICNUTENbHBLIX MPOLIECCOB, WX pPe3ynbTatoB MU
OCHOBaHWI;



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

YMeTb OLEHMBaTb PUCKA W CBOEBPEMEHHO MPUHUMATL PeLUEHUA MO UX
CHVDKEHWIO;

MPUHMMATL MOTMBbI M aprymeHTbl APYrux npu aHannse pesy/bTaToB
[eATeIbHOCTY;

NpUHUMaTb cebs, NOHMMas CBOW HeAOCTaTKM U JOCTOMHCTBA,;

MPUHMMATL MOTMBbI M aprymeHTbl APYrMX MpU aHajv3e pesynbTaToB
[eATeNbHOCTY;

Mpu3HaBaTb CBOE NpPaBo 1 MpaBo APYrnx Ha OLLIMOKM.

B npouecce AOCTMXKEHWUA NMYHOCTHBIX Pe3y/bTaToOB OCBOEHWS NPOrpaMMbl
no (wusMke ANa YPOBHA cpeaHero o06Llero o06pa3oBaHUA Yy 06yYaroLMXCA
COBEpLLEHCTBYeETCHA 3MOLMOHASbHbIN NHTENNEKT, npeanosaraoLpia
ChopMM1POBaHHOCTb:

CaMOCO3HaHWs, BK/IOHatoLWero CnocobHOCTb NOHMMaTb CBOE 3MOLMOHa/IbHOE
COCTOsIHWE, BUAETbL HamnpaB/eHNs pasBUTUA COOCTBEHHON 3MOLIMOHa/ILHOW CHepbl,
ObITb YBEPEHHbLIM B CEOE;

CamMOperynmpoBaHuns, BK/IKOYAKOLLEr0 CaMOKOHTPO/b, YMEHMe MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMNOCOOHOCTb afanTMpoBaTbCA K
3AMOLMOHa/IbHBIM U3MEHEHUAM W NPOSABAATb 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 CnoCOOGHOCTb NOHMMATb 3MOLMOHA/IbHOE COCTOAHME
APYrnX, Y4uUTbIBaTb €ro NpW  OCYLECTB/EHUM OOLEeHMs, CMOCOOHOCTb K
COYYBCTBMIO U COMEPEXMBaHUIO;

CoLMasIbHbIX HaBbIKOB, BK/THOHAKOLLMX CMIOCOOHOCTb BbICTpanBaTb OTHOLLIEHUS
C ApYrvMu NoabMu, 3a60TUTLCA, NPOSBNATL MHTEPEC U pa3pellaTb KOHMDINKTI.

INPEJMETHBIE PE3YJIBTATBI

K KoHuy 06y4yeHuss B 10 kiacce nNpeaMeTHble pe3y/bTaTbl Ha 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YUAIOLLIMXCA YMEHWIA:

AEMOHCTPUPOBaTb Ha NpMMepax Posib U MecTo (PU3NKN B POPMUPOBaAHMK
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B Pa3BUTUM COBPEMEHHON TEXHUKM W
TEXHOMOIMIA, B NPaKTUYECKON AeATEeNbHOCTY NOAEN;

YUUTbIBaTb rPaHULbl MPUMEHEHUS W3YUYEHHbIX (M3NYECKUX MOJENEN:
maTepvanibHaa ToUKa, NHepUManbHas cucteMa OTcUéTa, abCoNtoTHO TBEPLOE Teno,
naeanbHbIA ra3, MoAenn CTPOEHUS rasoB, XXMAKOCTEN U TBEPALIX TeN, TOUYEUHbIN
3NEKTPUYECKWNIA 3apsf, NPW peLLeHnn h3nyecKnx 3aaad;



pacno3HaBaTb (m3nyeckme aBneHns (NPOLEeCcChbl) U 06BACHATL X HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHUS BelecTsa U
3NIEKTPOAUHAMUKIN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  NPAMOMHENHOe
LBWKeHVe, CBOOOAHOE MNafeHWe Tesn, [LBWKEHWe MO0 OKPY>KHOCTWU, WHepuwus,
B3aMMOfencTeme Ten, aAuddysnsa, 6poyHOBCKOE ABUXEHME, CTPOEHME XXUAKOCTeN
N TBEPAbIX TeN, N3MeHeHNe 06bEMa Tes Npu HarpeeaHun (OXNaXaeHUn), TenioBoe
paBHOBeCKe, WCMapeHue, KOHAEHCaUWs, NnasieHve, KpUCTain3auns, KuneHue,
B/IXXHOCTb BO3[YyXa, MOBbILLEHVE AaB/IeHNs ra3a npy ero HarpeBaHnn B 3aKPbITOM
cocyfe, CBfi3b MeXay napaMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIEKTPU3aLna Tesl, B3aMOeNCTBUe 3apaoB;

OMMCbIBATb MEXaHWYeCKOe [ABWXKEHWE, WCMONb3ys (PU3NYECKNE BeSIMYMHBI:
KOOpAuHata, nyTb, MepeMeLleHre, CKOPOCTb, YCKOpeHue, Macca Tena, Cuna,
UMNYNbC Tena, KMHEeTMYecKas 3Heprus, noTeHuManbHas 3Heprus, mexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MPU OMUCaHWM NPaBU/IbHO TPaKTOBaTb
(PM3NYECKNIA CMBICT UCMOMb3YEMbIX BE/IMUYMH, WX O0O03HAYEHUA W eAVMHULbI,
HaxoAnTb (hopMmy/ibl, CBA3bIBAKOLLME AAaHHYHO (PM3NYECKYHO BE/IMYMHY C APYTUMU
Be/IMYMHaMU;

ONUCbIBaTb W3YyYeHHble TEM/OBble CBOWCTBA TeN W TENJOBble SB/IEHUS,
NCNonb3ys (U3MYeCKue BeMUMHBI: [aBfieHVWe rasa, Temrnepartypa, CpeaHss
KWHETMYeCKas 3HEPrus XaoTUYECKOro ABWXKEHUS MOJIEKYSI, CPefHeKBapaTUYHas
CKOPOCTb MOJIEKY/I, KOMIMYECTBO TEMJIOTbl, BHYTPEHHSAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro [AeWCTBUA TenJoBOro [ABurartensd; npu  OnucaHuu
MpaBWIbHO TPaKTOBaTb (PU3NYECKUA CMbICT  WCMOMb3YEeMbIX BEeIUUYUH, WX
0603HaYeHNs W  efuHWLbl, HaxoauTb (OPMYyNbl, CBA3bIBalOLWME  [LAHHYHO
(h13MYeCKyro BENIMUNHY C APYTUMUN BeSIMYMHAM,

OMNUCbIBaTb M3YYeHHbIe 3IEKTPUYECKME CBOMCTBA BELLECTBA W 3/1eKTPUYeCcKune
ABNeHna (NMpouecchl), UCMO/b3ya (U3NYECKNE BEIMYMHBI: 3MIEKTPUYECKUIA 3apsaf,
3NIEKTPUYECKOE NOJe, HaNPSHXKEHHOCTb NONSA, NOTeHLWa, pa3HOCTb NOTEHLMA/O0B;
MNpyv ONWCaHWN NPaBUIbHO TPAKTOBATb (PU3NYECKUA CMbIC/T MCNOMb3YeMbIX
BE/IMYMH, UX 0003HAYEHWA W eAuMHMUUbI; YKasblBaTb (DOPMY/bl, CBA3bIBaOLLME
[aHHYI0 (DU3NYECKYIO BENIMUMHY C APYTVMMU BEIMYNHAMU;

aHaM31pPoBaTh (PU3NYECKMe NPOLIECChl U ABMEHUSA, UCMONb3YSA (nsnyeckune
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHUsi MEeXaHW4eCKOW 3HEeprumn, 3aKOH COXpaHeHus KMMy/bCa,
MPUHUMM CYNnepnosvLmMn Cui, MPUHLMUN PaBHOMPaBUA WHepLUUasIbHbIX CUCTEM
OTCYETA, MOJIEKYNIAPHO-KUHETUYECKYIO TeOopuio CTPOEHMS BeLLecTBa, rasoBble
3aKOHbI, CBS3b CPefHeil KMHEeTUYECKON SHEPrUN TEMIOBOrO ABVKEHWUA MOMEKYS C
abCo/OTHOM TeMnepaTypoi, NepBblil 3aKOH TePMOANHAMUKN, 3aKOH COXPaHeHMS
3NEKTPUYECKOro 3apsga, 3akoH KynoHa, npu 3TOM pasnmyatb C/I0BECHYHO



(hopmMyNIMPOBKY 3aKOHa, ero mMaTtemaTuyeckoe BblpaXKeHue W ycnoBua (rpaHuupbl,
06n1acTu) NPMMEHUMOCTW;

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

BbINO/HATL  3KCMEPUMEHTbI MO  WCCMEA0BaHUIO  (PU3NYECKMX SABNEHWIA W©
MPOLECCOB C WCMO/b30BAHMEM MPAMbIX W KOCBEHHbLIX W3MEPeHWi, Npu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eOHON0  3KCMEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPeaioXeHHOro 060pyAoBaHWUSA, MPOBOAMTL OMbIT U
(hopmynmpoBaTtb BbIBOARI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE U3MEPEHUA (IU3NYECKUX BETMYUH, NPK
3TOM BblOUpaTb ONTUMa/IbHBIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN U3MEPEHWI;

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

cobnogaTtb npasuna 6esonacHoOro Tpyga npy NpoBefeHUN 1ccnefoBaHni B
paMKaxX Y4YeOHOro 3KCnepuMeHTa, Y4ebHO-UCCNeaoBaTeNbCKOn U MPOEKTHOWN
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB M N1abopaTopHOro
0bopyoBaHus;

pelarb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMoNb3ys (IM3nyecKme 3aKOHbI Y MPUHLMMNbI, HA OCHOBE aHa/In3a YC/I0BUS 3aaa4m
BbIGUpaTh (PU3NYECKYIO MOZENb, BbIAENATb (IM3MYECKMe BENUUYUHBLI 1 (DOPMY/bl,
Heob6Xxo4uMble ANA eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeasibHOCTb
MO/Ty4eHHOIr 0 3HaYeHNS (DU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBEHHbIE 3a[jayuu: BbICTpanmBaTb IOMMYECKM HENPOTUBOPEUNBYHO
LIENOYKY pacCy>kKAeHuUd C Onopor Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3myeckme SABNEHUS;

MCMoNMb30BaTb  MPU  peleHMn  yyebHbIX  33d4a4  COBPEMEHHble
NH(OPMALMOHHbIE TEXHOIOTUWN AN MOUCKA, CTPYKTYPUPOBaHUSA, NHTEprpeTaLmm
N NpefcTaBneHns yy4ebHOM U Hay4HO-MOMNYNAPHOW UHQOPMaUMK, NoNYyYeHHOW 13
Pa3NYHbIX UCTOYHNKOB, KPUTUYECKWN aHaNIM3MPOBaTb NoMyYaeMyto MH(DOPMaLMIO;

NPVYBOANTL NPUMEPbI BKNaAa POCCUACKMX U 3apYyOEXHbIX YUEHbIX-PU3NKOB B
pasBUTME HayKKW, OOBACHEHWE MNPOLECCOB OKPY)XAlOWEro mupa, B pasBuTHE
TEXHWUKW N TEXHO/OT UM,

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (PM3MKE B MOBCEAHEBHOM XXMN3HW
Ana obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHnn ¢ NpudopamMm U TEXHUYECKUMM



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

paboTaTb B rpynmne C BbINO/HEHWEM Pa3INYHbIX COLMA/bHLIX POEN,
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 06yyeHus 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 Hay4HON KapTUHbI MUpPa, B PasBUTUN COBPEMEHHON TEXHWUKN U
TEXHO/IOTNA, B MPAKTUYECKON AeATeNbHOCTU NHOAEN, LeNOCTHOCTb U eAMHCTBO
(hM3MYECKOIN KapTUHbI MDA,

YUMTbIBaTb TPaHuUbl MPUMEHEHWUS U3YYEHHbIX (QU3NYECKUX MOENeEN:
TOYEYHbIV 3N1eKTPUYECKUIA 3apsg, Ny4d CBeTa, TOYEUHbIA UCTOUYHMK CBeTa, afepHas
MOA€eNb aToMa, HYK/IOHHas MOAeNb aTOMHOMo fapa Npu PeLleHnn (r3nyecKmnx
3aaau;

pacno3HaBaTb (Jm3nyeckme aBneHns (NPOLEeCcChbl) U 06BACHATL X Ha OCHOBE
3aKOHOB 3/IEKTPOAVHAMUKMN 1 KBAHTOBOW (IM3MKW: 3NeKTpUYeckas NpoBOANMOCTb,
TensioBoe, CBETOBOE, XUMWYECKOe, MarHUTHOe [eNCTBUA TOKa, B3aMMOAEeNCTBMe
MarHMUTOB, 9MEeKTPOMarHUTHas WHAOYKUWUS, AEACTBME MarHUTHOro mnons Ha
MPOBOAHMK C TOKOM M ABWXYLLMIACA 3apsf, 3M1eKTPOMarHUTHble KonebaHus wu
BO/HbI, MPAMO/IMHEHOE pPacnpoCTpaHeHWe CBeTa, OTPaXeHue, MpPeoM/eHNe,
NHTepepeHUns, Andpakums W nonspusauyms  CBeTa, [JMCrepcus  CBeTa,
(hoTO3NEKTPHYUECKNA 3thpeKT (hoTO3MEKT), CBETOBOE [aB/eHNE, BOSHUKHOBEHME
NNHENYaToOro CrekTpa aftomMa BOAOPOAA, ECTeCTBEHHas W UCKYCCTBEHHas
pPaanoakTUBHOCTb;

OMMCbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (3N1EKTPUYECKMEe, MarHUTHbIE,
OMTUYECKME,  3NEKTPUYECKYID  MPOBOAMMOCTb  Pas/IMYHbIX  cpel) W
3NIEKTPOMArHUTHblE SBNEHUSA (NMPOUecchbl), WCNonb3ys (QU3NYeCKne BeTNYMHBI:
ANEKTPUYECKNIA 3apsif, CUMa TOKa, 3NEKTPUYECKOe HanpshKeHue, SNeKTPUYecKoe
COMPOTUB/IEHNE, Pa3HOCTb MOTEHLUMAIOB, 3MEKTPOABWXKYLLAA CuUna, paboTa TOKa,
NHAYKUMA MarHUTHOro nons, cuna Amnepa, cuna JlopeHua, WMHAYKTUBHOCTb
KaTyLLKWN, 3HEeprus 3eKTPUYecKoro M MarHUTHOro Mnonen, nepuof M 4actoTa
KonebaHwuin B KonebaTeNbHOM KOHTYpe, 3apsif M cuna Toka B npouecce
rapMOHNYECKUX  3/IEKTPOMArHUTHbIX KO/MebaHui, (OKYCHOe pacCcTosiHME WU
ONTUYECKas Cuna fIMH3bl, MPU OMUCaHWW MNPaBWU/IbHO TPaKTOBaTb (U3NUECKUI
CMbIC/T UCMOMb3YEMbIX BEIMYMH, WX 0003HAYeHUS W eAuHWULbI, YKa3blBaTb
(hopMynbl,  CBA3bIBAIOLLME  [JAHHYKD  (DU3NYECKYIO BEIMYMHY C  APYTrMMM
Be/IMYMHaMU;



ONUCbIBaTb W3y4YeHHble KBAHTOBbIE $BMEHMS W MNPOLECCHl, WUCMO/b3yA
(M3nyeckne BEIMUMHBI: CKOPOCTb 3/1EKTPOMArHUTHbIX BOJIH, AMHA BOJHbI U
yacToTa CBEeTa, 3Heprusa 1 UMNysbC (POTOHa, Nepnog nosypacnaga, SHeprus CeA3u
aTOMHbIX A[ep, NpU ONWCaHWW NPaBUIbHO TPaKTOBaTb (DU3NYECKUIA CMbIC/
NCNONb3YEMbIX BE/IMYMH, MX O0603HAYEHUS U eAMHULbI, YKa3blBaTb (HOPMYIbI,
CBA3bIBAKOLLME [aHHYH (DM3NYECKYKD BeMUYMHY C  APYTUMW  BEIUYMHAMN,
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 [hxoyns—J/leHua, 3aKOH 3/1eKTPOMarHUTHOM
WHAYKLMK, 3aKOH MPAMOJIMHENHOrO pacnpoCcTpaHeHusi CBeTa, 3aKOHbl OTPaXKeHWS
CBeTa, 3aKOHbl NPENOM/EHNS CBETa, YpaBHEeHWe JWHLWTENHA Ans (oTo3DeKTa,
3aKOH COXpaHeHWs 3HepPruu, 3akKOH COXPaHEHWs MMMNY/bCa, 3aKOH COXPaHeHWS
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;

onpefensaTb Hanpas/eHe BEKTOPA MHAYKLMN MarHUTHOro Nons NpoBOAHMKA
C TOKOM, C/ibl AMnepa 1 cuibl JTopeHua;

CTPOUTb W OMUCbIBaTb W3006paKeHNe, CO34aBaemMoe M/IOCKMM  3epKasiom,
TOHKOWN NTMH30M;

BbINO/HATL 3KCMEPUMEHTbI MO  WCCMEA0BAaHNIO (U3NYECKUX SIBMEHUIA U
MPOLECCOB C WCMNONb30BaHWEM MPSMbIX WM KOCBEHHbIX W3MEPEHWIA: Mpu 3TOM
(hopmynupoBatb npobnemy/3agadyy W rUNoTesy Y4eBHON0 3KCNEPUMEHTA,
cobupaTb YCTaHOBKY W3 MpPef/IoKeHHOro 060pyaoBaHus, MPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb MPSAMbIE N KOCBEHHbIE M3MEPEHNS (IU3NYECKUX BENNYUH, NPK
3TOM BbIOMPaTb OMNTMMAa/IbHbIA CNOCO6 W3MEPEHUs U UCMOMb30BaTb WM3BECTHbIE
MEeTO/bl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3MYECKUX BE/IMYMH  C  UCMOJSIb30BAHUEM
MNPAMbIX W3MEPEeHWIA: MNpU 3TOM KOHCTPYMpPOBaTb YCTAaHOBKY, (DMKCMPOBaTb
pe3ynbTaTbl NOMYYEHHON 3aBUCUMOCTU (PU3NYECKMX BENWYMH B BuAe Tabnuu u
rpauKoB, fenatb BbIBOAbI N0 pe3y/bTaTam UCCefoBaHus;

cobnoaaTth npasuna 6e3onacHOro Tpyda npyv NpoBedeHUN 1CCnefoBaHui B
pamKax Y4eOGHOro 3KCrepuvMeHTa, Y4eOHO-UCCNefoBaTeNlbCKOM W MPOEKTHOM
[EeATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBIX YCTPOUCTB U nabopaTopHOro
0bopyaoBaHus;

pelaTtb pacyéTHble 3afa4n C SBHO 3afaHHO (M3NYECKO MOZENbIO,
NCMO/b3ya (IU3MYecKme 3aKOHbI U MPUHLMMNbLI, HA OCHOBE aHa/In3a YC/I0BUSA 3a4a4n



BblOMpaTb (OM3NYECKYHO MOfENb, BblAENATb (PM3NYECKME BENNYMHBI U (DOPMYIIbI,
HeobXo4nMble ANS eé pelUeHWs, NPOBOAWUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOJTy4eHHOT 0 3Ha4YeHNSA (PU3NYECKOW BEIMYMHBI;

peLlaTb KayeCTBeHHbIE 3a[a4u: BbICTpanBaTb IOMMYECKM HEMPOTUBOPEUNBYHO
LIeNOYKY pPacCyXXAeHWA C OMopoil Ha W3y4yeHHble 3aKOHbl, 3aKOHOMEpPHOCTU U
(hm3nyeckume ABneHNns;

MCNONb30BaTb  MPWU  peleHun  Yy4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOOTUWN AN MOUCKA, CTPYKTYPUPOBaHUS, NHTeprpeTaLmm
N MpefCcTaBfeHns y4ebHOM N Hay4yHO-MOMYNAPHON NH(OPMALMK, NMOTYHEHHON U3
Pa3INYHbIX UCTOYHNKOB, KPUTUYECKN aHaIM3MPOBaTb NoyvYaeMyto MH(DOPMaLUIO;

0ObACHATL  MPUHUMMBLI  JeNCTBMS  MalUMH, NPUOOPOB U TEXHUYECKMX
YCTPOWCTB, pa3/imyaTtb YCNoBus UX 6e30nacHOro MCMosb30BaHWs B NOBCEAHEBHOM
XKUN3HNY;

MPUBOANTL MPUMepPbI BKIaAa POCCUNCKUX U 3apyBeXKHbIX YUYEHbLIX-(DU3NKOB B
pasBMTME Hayku, B OODBACHEHWME MPOLIECCOB OKPYXKAMOLIEro Mupa, B pasBuUTUe
TEXHWUKW N TEXHOJOT U,

MCNONb30BaTb TEOPETUYECKME 3HAHUA MO (PM3MKEe B MOBCEAHEBHOM XXM3HW
Ana obecneyveHns 6e30MacHOCTM NpK obpalleHnn ¢ npruéopamm N TeEXHUYECKUMU
YCTPOWCTBaMK, 418 COXPaHEHUs 340P0BbA U COBNIOAEHMS HOPM 3KONOMMYECKOro
MOBEAEHMNS B OKPYXKatOLLIEN Cpeae;

paboTatb B rpynne C BbINO/HEHNEM Pa3/IMYHbLIX COLMaSIbHBIX POSiei,
NnaHupoBaTb pPaboTy rpynnbl, payuMoHasbHO pacnpefenaTb 006s83aHHOCTM ©
NNaHMpoBaTb AeATeNbHOCTb B HECTaHAAPTHbLIX CUTYyaumMsX, afeKBaTHO OLEHMBATb
BKMaf, K&X40ro U3 y4aCTHMKOB rpynnbl B peLleHre paccMaTpuBaemoin npobnembl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HanmMmeHnoBanue a3/1eJI0B U TEM 1071 OBbIC
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®dur3nKa N MeTodbl HayYHOr0 NO3HaHNA 2 bubnmoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
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 MONEKYNAPHO-KNHETNYECKON 9 1 Bubnuoteka LLOK
' Teopun https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.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 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. SNeKTpoOMarHMTHas 11 1 3 bubnunoreka 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/7f41c97c
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
Aneme aHTOBOV 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 E::S;?;g::;;iou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge 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
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
aTa HM@PPOoBLIE
Nen/m | Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero H3y4YeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsl
dur3nKa — HayKa 0 Npupoge.

1 HayuHble MeTZ bl noEHvaflﬂ 1 1 Hepens bubnmoteka LIOK

y A A https://m.edsoo.ru/ff0c32e2
OKpy>KatoLLlero Mmupa
Po/b 1 MECTO (PM3MKM B
(hopMUPOBaHNM COBPEMEHHOWA Bubnuoteka LIOK

2 . 1 1 Hepenst
Hay4HOW KapTUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKOW AeATeNbHOCTM NIHOAEN
MexaHnyeckoe ABUXEHMeE.

3 OTHOCUTENBHOCTbL MeXaHU4YeCcKoro 1 2 HeLens bnbnuoteka LLOK
[ABWKeHus. NepemelLieHme, CKOPOCTb, A https://m.edsoo.ru/ff0c3508
YCKOpeHue
PaBHOMEPHOE NPSMO/IMHERHOoe

4 p p 1 2 Hegens Bubnnoteka LIOK
[ABUXeHne https://m.edsoo.ru/ff0c3620
PaBHOYCKOPEHHOE MPAMO/IMHEHOE

5 YCKOp p 1 3 Hegens bubnunoteka LIOK
[OBW>KeHue https://m.edsoo.ru/ff0c372e

5 CB060AHOE NnafieHne. Y CcKopeHue 1 3 HeLens Bubnuoteka LIOK
cBO6OAHOr0 NageHns A https://m.edsoo.ru/ff0c39cc
KpuBonvHeiHoe ABMXEHMe.

7 ,D,FB)I/I)KeHI/Ie maTte ﬂaanon TOYKM NO 1 4 Hepens bubnmoreka LIOK

P A https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTM
8 MpuHUMN oTHOCUTENBHOCTY [annnes. 1 4 Hepens 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

VHepumanbHble CUCTEMbI OTCYETA.
lMepBblIii 3aKOH HbOTOHA

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. MpuHUMN

bubnunoteka LIOK

9 cynepnosnuum cun. BTopoit 3aKoH 5 Hepgens
ynep . P . A https://m.edsoo.ru/ff0c3be8
Hbl0TOHa ANA MaTepuaibHOM TOYKU
TpeTwnii 3aKoH HbloTOHa ANns Bubnuoteka LIOK

10 5 Hegens
MaTepUasibHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMMPHOro TAroTeHns. Cuna

11 TAXKECTU. [NepBas KoCMUYecKas 6 Hezens bubnmoreka LIOK

- 11EP A https://m.edsoo.ru/ff0c3d00
CKOPOCTb
Cwuna ynpyrocTu. 3akoH INyka. Bec

12 ynpy y 6 Hegens Bubnnoteka LLOK
Tena https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoaghuuneHT TpeHus.

13 Cuna cgn omsnefl)mq; rl;lI n BI/I)F:(eHI/II/I 7 Hepens bubnmoteka LIOK

P s A https://m.edso0.ru/ff0c3f76
Tena B XXUAKOCTU U rase
MocTynaTtensHoe 1 BpalyaTesibHoe

14 [IBM>XeHMe abCcoNtoTHO TBEPAOro TeNa. 7 Hemens Bbubnuoteka LIOK
MoOMeHT cunbl. [11e40 cunbl. YCcnosus A https://m.edsoo.ru/ff0c41a6
paBHOBECUs TBEPAOIO Tena
VIMnynbc matepranbHON TOUKMN,

CUCTeMbl MaTepUa/ibHbIX TOYEK. bubnunoteka LIOK

15 8 Hepens
VIMnynbC cunbl. 3aKOH COXpaHeHUs https://m.edsoo.ru/ff0c43d6
nmnynbca. PeakTMBHOE ABUXEHUE
PaboTa 1 MOLLHOCTb CU/IbI.

16 KnHeTnyeckas aHeprus marepuanbHOn 8 HeLess bubnunoteka LIOK
TOYKW. Teopema 06 N3MEHEHUM 3 https://m.edsoo.ru/ff0c4502
KMHETUYECKOI 3Heprumn

17 MMoTeHUMaIbHas 3Heprus. 9 Hepens Bbubnmoteka LLOK



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
AehopMMPOBaHHOI NPYXKMHBI.
MoTeHUManbHas 3Heprus Tena B6113m
MOBEPXHOCTMN 3eM/Nn

https://m.edsoo.ru/ff0c461a

18

19

20

MoTeHUMaIbHbIE Y HEMOTEHLMA/IbHbIE
cunbl. CeA3b paboThl
HEMOTEHLMaNTbHbIX CUJT C U3MEHEHNEM
MeXaHNYeCKON 3HePrumn CUCTEMbI TeT.
3aKOH COXpaHeHNs MeXaH14eCKoM
3Heprum

NabopaTopHas paboTa «MccnefoBaHue
CBA3U PaboTbl CU/bI C U3MEHEHNEM
MeXaHNYeCcKoW 3Heprum Tena Ha
npumepe pacTsXXKeHUst Pe3MHOBOI0
XryTa»

KoHTposbHas paboTa rno Teme
«KunHemaTtumka. JuHammnka. 3aKoHbl
COXPaHEeHNs B MeXaHUKe»

bnbnmoteka LIOK

9 Hepe
HEREMA T ttps://im.edsoo.ru/fOcA78c

10 Hepens

bnbnnoteka LLOK

10 He
HEREA https://m.edsoo.ru/ff0c4b74

21

OCHOBHbIE NONOXEHNSA MONEKYNSPHO-
KWMHETUYECKON Teopumn. BpoyHOBCKOe

LBvKeHve. nddysns

bnbnnoteka LLOK

11 Hepe
HERENA https://m.edsoo.ru/ff0c4dc?2

22

23

24

XapakTtep ABWKEHUA 1
B3aVIMOZENCTBUA YacTuL, BeLLeCcTBa.
Mogenu CTPOeHUs ra3oB, XXNAKOCTEN 1
TBEPABIX TEN

Macca monekyn. Konm4yectso
BellecTBa. llocToAHHasa ABoragpo

Tennosoe paBHOBecye. TemnepaTtypa
1 eé nsmepeHue. LLikana Temnepatyp

11 Hepens

12 Hepens

12 Hepens



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

Llenscusa

WpaeanbHbili ras B MKT. OcHOBHOe

bubnunoteka LIOK

25 13 Hepgens
ypaBHeHne MKT A https://m.edsoo.ru/ffOc4fde
AGCoNOTHasA TemMnepaTtypa Kak mepa
CpefHei KNHETUYECKOW 3Heprnm
26 Pen P 13 Hegens Bubnuoteka LIOK
[BVKEHWNA MONIEKYN. Y paBHeHne https://m.edsoo.ru/ffOc511e
MeHpgeneeBa-KnaneiipoHa
27 3aKkoH [lanbToHa. ["a30Bble 3aKOHbI 14 Hepens
abopaTopHas paboTa «MccnefoBaHue
28 3aBMCMMOCTU MeXay napameTpamu 14 Hepens
COCTOSIHNSA pa3pexXeHHOro rasa»
M3onpouecchbl B MaeasibHOM rase U nx Bubnuoteka LIOK
29 15 Hepens
rpacmyeckoe npeacTaBneHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAs aHeprua
TePMOAVHAMUYECKOI CUCTEMBI U
Cnoco6bl eé n3meHeHns. Konmyectso bnbnmoteka LLOK
30 15 Hepens
TennoTbl 1 paboTta. BHYyTpeHHsA https://m.edsoo.ru/ff0c5952
3Heprusa oHOaToOMHOro UAeanbLHOro
rasa
bubnunoteka LIOK
31 Buapbl Tennonepeayun 16 Hegens
A PeA A https://m.edsoo.ru/ff0c5c36
YnenbHas TensoémMKOoCTb BELLEeCTBa.
32 KonnyecTso TennoTbl Npu 16 Hegens bubnmoteka LIOK
P " A https://m.edsoo.ru/ff0c5c36
Tennonepegadve. AgnabaTtHblin npoLecc
[MepBblii 3aKOH TEPMOAVHAMUKM U €r0
33 p pmop, 17 Hegens bnbnuoteka LIOK
NPUMEHeHne K n3onpoueccam https://m.edsoo.ru/ff0c5efc
HeobpaTMOoCTb NpPoLLeCCOoB B
34 p poy, 17 Hegens Bubnnoteka LIOK

npupoge. BTopoli 3aKoH

https://m.edsoo.ru/ff0c6230



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
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TepmMoAnHaMUKN

MpuHumn gerictems n KMNZ Tennosoi

bubnunoteka LIOK

18 Hepens

3 MaLLWHbI A https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero KIj, 18 Hegens

37 JKonorunyeckme npobaembl 19 Hepens
TEen/03HepreTnkn
O6o6uaroLLmin ypok «MonekynspHas Bubnuoteka LIOK

38 19 Hepens
(hm3mka. OCHOBbI TEPMOANHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTposbHas paboTa rno Teme

39 «MonekynsipHas m3mka. OCHOBbI 20 Hepens bubnmoreka LIOK

' https://m.edsoo.ru/ff0c6a50
TEePMOLAMHAMUKN»
M BaHMe N KOHAeHcauns.

40 apoobpasoBaHue N KOHAeHcal, 20 Hegens Bubnuoteka LIOK
VicnapeHune 1 KnuneHve https://m.edsoo.ru/ff0c63b6
ABCOMIOTHaA N OTHOCUTENbHASA

41 BI@XKHOCTb BO3AyXa. HacbILLEHHbIV 21 Hepens bubnmoteka LIOK

AYXa. . A https://m.edsoo.ru/ff0c64d8
nap
TBéppaoe Teno. Kpuctannnyeckume u

42 aMOP(*)Hue Tena. AHM30TpONuA 21 Hegens Bbubnuoteka LIOK
CBOWCTB KpuCTa/noB. XXnakue https://m.edsoo.ru/ff0c65f0
Kpuctansbl. CoBpeMeHHbIe MaTepuasbl
lMnasneHne 1 KpucTanInsaums.

43 YnenbHas Tensiota nnasneHns 22 Hepens bubnmoreka LIOK

A ' A https://m.eds00.ru/ff0c6708
Cybnumauus
bnbnuoteka LIOK
22

44 YpaBHeHue TenoBoro 6anaHca Hepens https://m.edsoo.ru/ff0c6820

AnekTpmrsaums Ten. DNEKTPUYECKINI
pusal P bnbnuoteka LLIOK
45 3apad. [iBa BMaa 3neKTpu4ecKunx 23 Hepens

3apsi1oB

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
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MpPOBOAHWKN, AN3NEKTPUKN U

Bubnnoteka LIOK

46 MoSIyNpPoOBOAHMKN. 3aKOH COXPaHEHUS 23 Hepens
YNpOBOA P A https://m.edsoo.ru/ffOc6bcc
3NeKTPUYECKoro 3apsaga
B3anmopeiicTBue 3apanoB. 3aKoH
47 K ﬂOHaATOHeHHbIVIZHﬂKT NYeCKuin 24 Hepens Bubnmoreka LIOK
Y ' P A https://m.edsoo.ru/ff0c6ced
3apag
Hanps»K8HHOCTb 31eKTpUYeckoro
nons. MNMpuHUKMN cynepno3numnmn
48 ons. MpuHLmn cy eE> o3uy 24 Hegens Bubnuoteka LIOK
3NeKTpuYeckux noneun. JInHmm https://m.edsoo.ru/ff0c6df2
HanpsXXéHHOCTK
PaboTa cun a/1eKTpocTaTuyecKoro
49 nons. MNoteHuman. Pa3HOCTb 25 Hepens Bubnmoreka LIOK
' Hnan. A https://m.edsoo.ru/ff0c6f00
NnoTeHLUManos
MpoBOAHNKN N OANINEKTPUKU B
50 SI'IpEKT AOCTaTI/Il-Iep(')KOM n0F1)1e 25 Hepens Bubnuoreka LIOK
P ' A https://m.edsoo.ru/ff0c7018
[nanekTpnyeckas NpoHNLLaeMOCTb
. bubnunoteka LIOK
51 ONEKTPOEMKOCTb. KoHAeHCATO 26 Hepens
P A P A https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTbL MIOCKOro
52 KOHJEHCATOPpa. SHEPrus 3apsXKeHHOro 26 Hepens Bubnmoreka LIOK
A pa. P P A https://m.edsoo.ru/ff0c72c0
KOH/eHcaTopa
JTabopaTopHast paboTa "3mepeHne
53 P ) praA p P " 27 Hepens
3N1eKTPOEMKOCTY KOHAeHcaTopa
MpuHUMN AEACTBUA U NPUMEHEHWE
KOH/IEHCATOPOB, KONUPOBa/IbHOIO
54 annaparta, CTPYMHOro npuHTepa. 27 Hepens

AnekTpocTaTnyeckas 3awmTa.
3azeMmsieHve 3N1eKTponprMoopoB



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

55

56

57

DNEKTPUYECKUIA TOK, YCNIOBUS €ro
CyLLecTBOBaHMS. [OCTOSAHHBIN TOK.
Cwuna Toka. HanpskeHue.
ConpoTtmeneHue. 3akoH Oma gna
y4acTka Lenm

MocnegoBaTenbHoe, NapannenbHoe,
CMeLLIaHHOe coefjHeHNe
MPOBOAHMKOB. JlTabopaTopHas pa6oTa
«M3yyeHne cMeLLIaHHOT0 coeayHEHMS
PE3NCTOPOB»

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

28 Hepens

28 Hepens

29 Hepens

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

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

58

3akoH OMa N NOHOM (3aMKHYTO)
3NeKTpnYecKkom Lenu. KopoTtkoe
3aMblKaHue. JlabopaTopHas paboTta
«N3mepeHne 3C NCTOUYHMKA TOKaA U
ero BHYTPEHHEro COnpoTUB/IEHNSA»

29 Hepens

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

59

SNeKTPOHHas NPOBOAMMOCTbL TBEPAbIX
METa/1/10B. 3aBUCUMOCTb
COMPOTUB/IEHNS META/I/NIOB OT
Temnepatypbl. CBepXNpPoBOAUMOCTb

30 Hepgens

60

61

62

ONeKTPUYECKUIA TOK B BaKyyMe.
CBOIACTBA 3/1EKTPOHHbIX MY4KOB

MonynpoBOAHMKK, NX COBCTBEHHAA 1
nprMecHas NPoBoAUMOCTb. CBOMCTBA
p—n-nepexoga. MonynpoBogHNKOBbIE
npunoéopsl

AneKTprUYecKuiA TOK B pacTBopax u
pacnsiaBax 3/1EKTPO/NTOB.

30 Hepens

31 Hepens

31 Hepens

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

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0c82ba



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

ANeKTPoONUTMYeCKas auccounaums.
DNeKTponn3

DNEKTPUYECKUNIA TOK B rasax.

CamocToaTeNbHbIN 1 Bubnuoteka LIOK

63 o 1 32 Hepens
HecamoCToATENbHbIV paspas. MonHus. https://m.edsoo.ru/ffOc84ae
Mnas3mva
AneKTpryecKune Npmoopsbl 1

64 YCTPOUCTBA U UX MPaKTUYECKOE 1 32 Hegens Bubnuoteka LIOK
npuMeHeHue. MNMpasuna TEXHNKN https://m.edsoo.ru/ff0c86fc
6e3onacHoCTu
0 o

65 6006LatoLLMin YPOK 1 33 Hegens Bubnuoteka LIOK
«INeKTPoANHaMMNKa» https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa rno Teme

66 «3I'IEKTpOCTaT? Ka. MOCTOAHHbI 1 33 Hegens bubnnoteka LIOK
3NeKTPUYecKnm ToK. TOKM B https://m.edsoo.ru/ffOc8a8a
pasNNYHbIX cpefax»
P BHbIi1 YPOK. KOHTPO/IbH

67 esep ypo ; OHTpPO/IbHaA ) 1 34 Hegens bubnunoteka LIOK
paboTa rno Teme "3INeKTPoANHAMMKA https://m.edsoo.ru/ff0c8c56
Pe3epBHbIil ypoK. O606LLat0LLMIA YPOK Bubnuoteka LIOK

34
68 no Temam 10 Knacca 1 HeAenA https://m.edsoo.ru/ffOc8f6c
OBLWEE KOJIMYECTBO YACOB INO 68

NMPOIrPAMME



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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Konrpoabueie  Ipaxrueckue U3ydeHHs ~ o0pa3oBaTeJIbHbIEC
padoTbI padoThbI pecypeni
[MOCTOAHHbIE MarHUTbI U UX

1 B3anMofeicTame. MarHuTHoe none. 1 Hegens Bubnnoteka LLOK
BekTop MarHUTHOW MHAYKUMW. JTUHWK https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKL MK
MarHuTHoe nose NPoOBOAHMKA C

5 TOKOM. OI'I‘E:IT apcTepa. 1 1 Hegens Bubnnoteka LLOK
B3avmopencTeme NpoBOAHNKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 NaboparopHas paboTa «3yyeHmne 1 1 2 Hegens Bubnmnoteka LIOK
MarHMTHOI0 Nonsa KaTywKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTB/e MarHUTHOrO Mons Ha
NpPOBOAHMK C TOKOM. Crna Amnepa.

4 NabopaTopHas pa6c3Ta 1 1 2 Hegens Bubnnoteka LLOK
«WMccnefosaHne fencTema https://m.edsoo.ru/ff0c9ac0
MOCTOSAHHOrO MarH1Ta Ha pamky c
TOKOM>»

[elicTB/Ee MarHUTHOrO Mons Ha

5 LBVKYLLYIOCA 3aPSXKEHHYIO YacTuLy. 1 3 Hegens Bubnmnoteka LLOK
Cwuna JlopeHua. PaboTa cunbl https://m.edsoo.ru/ff0c9df4
JNopeHua
DneKTpoMarHUTHasa MHAYKUKMA. NoToK

6 BEKTOpa MarHMTHOW MHAyKumn. 34C 1 3 Hepens

VHAYKLWW. 3aKOH 3/1EKTPOMArHUTHO



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

NHOyKuMn dapages

10

NabopatopHas paboTa
«MccnenoBaHne ABneHNA
3NEeKTPOMArHUTHOW UHAYKLMN»

WHAYKTUBHOCTL. HABNeHne
caMouHAyKumnmn. 34C camoMHAYKLMW.
SHepruna MarHUTHOro NoNA KaTyLKu ¢
TOKOM. ONIEKTPOMarH1MTHOE nose

TexXHWYecKue YCTpoicTBa 1 1x
NPUMeHEHWE: NOCTOSAHHbIE MarHUTbI,
3NeKTPOMArHm1TbI, ANEKTPOABUraTeNb,
YCKOPUTENN 3/1EMEHTaPHbIX YaCTuLL,
VHAYKLMOHHas Nevb

O6o6uwaroLmnin ypok «MarHuTHoe
none. SNeKTpOMarHMTHas MHAYKLNS»

4 Hepens

4 Hepens

5 Heflens

5 Heflens

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

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

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

11

KoHTponbHas paboTa rno Teme
«MarHunTHoe none.
AneKTpoOMarHUTHasA MHLYKLNSA»

6 Hepenst

Bubnmoteka LLIOK
https://m.edsoo.ru/ffOcad58

12

CB00O0OHbIE MEXaHUYECKME
KonebaHwus. MapMoOHMNYeckme
KonebaHws. YpaBHeHve
rapMOHUYECKNX KONebaHWiA.
MpeBpaLyeHne 3Heprum

6 Hepenst

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

13

NabopatopHas paboTa
«MccnepoBaHme 3aBUCMMOCTU
nepvofa Masbix KonebaHuin rpysa Ha
HWUTW OT AMHbI HUTW 1 MacCbl rpy3a»

7 Hepenst

14

Koneb6atenbHblil KOHTYp. CBO60AHbIE

7 Hepenst

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

ANIEKTPOMarHMUTHbIE KoniebaHus B
naeaslbHOM KonebaTeNbHOM KOHTYpE.
AHanorna mexzay MexaHnyeckumun u
INEKTPOMarHUTHbIMU KonebaHnAMU

15

®opmyna TomcoHa. 3aKoH
COXPaHeHus 3Heprun B naeasibHoOM
Konebarte/IbHOM KOHTYpe

8 Hepdens

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

16

MpencTaBneHme 0 3aTyxaroLmnx
KonebaHuax. BbIHY)XAeHHble
MeXaHmn4ecKune KonebaHms. Pe3oHaHc.
BbIHY)XX/I€HHbIE 3/1EKTPOMarHUTHbIE
KonebaHus

8 Hepgens

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

17

MepemeHHbI TOK. CUHYCOMAbHbIN
nepeMeHHbI TOK. MOLLHOCTb
NepeMeHHOro Toka. AMNINTYLHOE U
AEVCTBYHOLLEE 3HAUYEHME CU/Tbl TOKA U
HanpsHYKeHNs

9 Hepgens

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

18

19

20

TpaHcdopmatop. MponsBoACcTBo,
nepefaya u noTpedneHve
3NeKTPUYECKON 3Heprum

YCTPOIACTBO M MPaKTNYecKoe
NPUMEHEHME 3M1IEKTPUYECKOTO 3BOHKA,
reHepaTopa NepemMeHHOro ToKa, MHNIA
anekTponepegay

JKONOrnMyeckme pucku npu
MPON3BOACTBE 3NEKTPOIHEPTUN.
KynbTypa ncnonb3oBaHns
3NEKTPO3HEPrn B NOBCEAHEBHON
XKN3HW

9 Hepens

10 Hepgens

10 Hepgens

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

MexaH14ecKe BOMHbI, YCOBUS
pacnpocTpaHeHus. Mepuog. CKopocTb

Bubnmoteka LLOK

21 11 Hepens
pacnpocTpaHeHusa N AMHa BOJHBI. A https://m.edsoo.ru/ff0cca54
[MonepeyHble 1 NPOAO/bHbIE BOSHbI
3BYK. CKOpoCTb 3BYKa. ['POMKOCTb Bubnuoteka LLOK
22 11 Hegens
3BYyKa. BbicoTa TOHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbIE BOJHbI, UX
23 CBOICTBa M CKOpPOCTb. LLikana 12 Hepens bubnmoteka LIOK
P ' A https://m.edsoo.ru/ffOccfe0
3/1IEKTPOMArHMTHbIX BOJH
MpUHLMNLI Pagnocssasm n
24 TenesuaeHuA. Pa3BuTre CpeacTB 12 Hegens
cBA3n. Pagmonokauus
KoHTponbHas pabota «KonebaHus v
o5 p p « 13 Hegens Bubnmnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpsAMONNHENHOe pacnpocTpaHeHre
26 CBF:ETaBO HOpPO, H%VI cpe ep 13 Hepgens bubnmoteka LIOK
'DJ POA PeAe. A https://m.edsoo.ru/ff0cd350
ToueyHbIN UCTOYHMK cBeTa. J1yy cBeTa
OTpaxkeHue cBeTa. 3aKOHbI OTPaXKEHNA
27 ceeTa. lMocTpoeHne n306paxxeHnii B 14 Hepiens bubnmoteka LIOK
' https://m.edsoo.ru/ffOcd4e0
M/I0OCKOM 3epKasie
[MpenomneHwne ceeTa. MNMonHoe
BHYTPeHHee oTpaxkeHue. [NpefenbHbI
28 yTp p peg 14 Hegens Bubnmnoteka LLOK
Yro/ Mo/HOro BHYTPEHHEro https://m.edsoo.ru/ffOcd7{6
OTpaXKeHns
NabopaTopHas paboTa «M3mepeHune Bubnmnoteka LLOK
29 15 Hegens
nokasaresnia NpeioMIeHNA CTeKa» https://m.edsoo.ru/ff0cd67a
JTnH3b1. MocTpoeHve n306paxkeHnli B
30 p P 15 Hegens Bubnmoteka LLOK

nunH3e. ®opmyna TOHKOIN NNH3bI.

https://m.edsoo.ru/ffOcddle



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
https://m.edsoo.ru/ff0cdd1e

YBennyeHue finH3bl

NabopatopHas paboTa

31 «lccnegoBaHme CBOMCTB 16 Hegens
N300paKEHNI B NINH3AX»

Ancnepcns ceeta. CNOXHbIV cocTaB
6enoro ceeta. LiBeT. JTabopaTopHas

32 U paTop 16 Hegens
paboTa «HabntogeHne gucnepcum
cBeTa»

33 NHTepdepeHyms ceeTa. Qudpakuus 17 Hegens Bubnmnoteka LIOK
cBeTa. AnpakumnoHHasn peLléTka https://m.edsoo.ru/ffOced22
[MonepevyHOCTb CBETOBbLIX BOJH. Bubnnoteka LLOK

34 17 Hepens
Mongapusauma ceeta https://m.edsoo.ru/ff0cf02e
OnTuyeckune NproéopbI 1 YCTPOCTBA U

35 pYDOPLI M YCTP 18 Hepens
YCNoBus Ux 6e30MacHoOro NpMMeHeHus
["paHnLbl NPUMEHUMOCTH
K/laccmMyeckom MexaHuKu. Moctynarbl Bubnnoteka LLOK

36 . 18 Hepens
crneunansHou Teopumn https://m.edsoo.ru/ffOcf862
OTHOCUTE/IbHOCTU
OTHOCUTENBHOCTb OHOBPEMEHHOCTM.

37 3amep/ieH/e BPeMEHN 1 COKpaLleHne 19 Hegens bubnmoreka LIOK

https://m.edsoo.ru/ff0cfa42
[JIVHbI
3Heprus 1 UMNyNbLC PeNSTUBUCTCKOWA
38 yacTuubl. CBA3b Macchl C 3Hepruen un 19 Hepens bubnmotexa LIOK
) https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. DHeprus NoKos
KoHTponbHas paboTta «OnTuka.
39 OcCHOBbI CcnewmansHOW Teopum 20 Hepens bubnmoteka LIOK
https://m.edsoo.ru/ff0cf6f0
OTHOCUTENIbHOCTU>»
40 ®0oTOHbI. Popmyna NnaHka. Heprus 20 Hepens Bubnmnoteka LLOK



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

M UMMYNbC POTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITNE N NCCNefoBaHne

bubnmnoteka LLOK
: T 21
4 (poToappekTa. OnbiTel A. 1 HEASA https://m.edsoo.ru/ffOcffc4
CronetoBa
3aKoHbI (hoTO3h(PeKTa. Y paBHEHME
42 3I7'IHLIJT8§I)Ha ﬂq:p(bOTOS(b(geKTa 21 Hepens bubnmoteka LIOK
A ' A https://m.edso00.ru/ff0d015e
«KpacHas rpaHunua» ¢oToaggekTa
[asneHuve ceeta. OnbIThl 1. H.
43 NebepeBa. XvMnyecKoe feincTene 22 Hepens bubnmoreka LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4Yeckme ycTponcTaa 1
MpaKkTU4ecKoe NpPUMeHeHue:
42 pa ecKoe NpuMeHeHne 22 Hegens
(hOTO3/1EMEHT, POTOAATUMK,
conHeYHas 6atapesi, CBETOAMOL
45 PeLleHwne fa,qaq no Teme «3NeMeHThbl 23 Hegens Bubnnoteka LLOK
KBaHTOBOW OMTUKN» https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThbI
46 PesepchopAa No paccesHUIO a-4acTul 23 Hepens bubnmoteka LIOK
' https://m.edsoo.ru/ff0d091a
[MnaHeTapHaa Mogenb atomMa
Bubnmnoteka LLOK
24
47 Moctynare! bopa HEAA https://m.edsoo.ru/ff0dOafa
3nyyeHve n nornoweHvie poToHOB
48 n V|>|/'|e exo eaTOME;UICO H(Ebro OBH#A 24 Hepens bubnmoteka LIOK
P pexoa Ny A yp A https://m.edsoo.ru/ff0dOafa
3Hepruuv Ha gpyrow. Buabl cnekTpos
BonHoBble cBOICTBA YacTuL, BosHbI
e bpoiins. KopnyckynsipHo-
49 A€ bp pryckynsap 25 Hegens Bubnmnoteka LLOK

BO/IHOBOI Ayanu3m. CMOHTaHHOE 1
BbIHY)X[IEHHOE M3/TyYeHue

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

50

OTKpbITME PagnoakTUBHOCTU. OnNbIThbI
Pe3sepdopaa no onpeaeneHnto cocTasa
pagnoaKkTUBHOIO U3/1y4eHUs

25 Hepens

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

o1

CsolicTBa afb(pa-, 6eTa-, raMma-
n3nydeHus. BnnsaHme
pagnoaKkTUBHOCTU Ha XXUBble
OopraHu3mbl

26 Hepens

52

OTKpbITWE NPOTOHA N HEATPOHA.
3oTonbl. Anbga-pacnag.
SNEKTPOHHbIN 1 NO3UTPOHHLIN 6eTa-
pacnag. Namma-usny4yeHue

26 Hepens

Bubnmnoteka LLOK
https://m.edso0.ru/ff0d1162

53

SHeprusa cBA3W HYK/TIOHOB B A4pe.
AnepHble peakunn. SAepHbIA peakTop.
[Mpo6semMbl, NepCreKkTUBbI,
9KONOrMYecKme acneKTbl SAepHON
3HepreTuKm

27 Hepensa

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

54

AnemeHTapHble YacTuubl. OTKpbITUE
no3nTpoHa. MeToab! HabNAEHNS 1
perucTpaumm aneMeHTapHbIX YacTULL.
Kpyrnbiii cton «®yHaameHTabHble
B3aMMO/eincTBuA. E4UHCTBO
(hM3MYECKOIN KapTUHbI Mmpa»

27 Hepens

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

55

56

57

Bua 38é3aHoro Heba. Co3se3ans,
ApKMe 3B€3/bl, MNaHEeTbI, UX BUAMMOE
ABwXeHne. ConHeyHasa cuctema

ConHue. ConHeYyHasa akTMBHOCTb.
cTouHumK sHeprum ConHua 1 3863

3BE3/1bl, UX OCHOBHbIE
XapaKTepUCTUKM. 3BE3/bI INaBHOI

28 Hepens

28 Hepensa

29 Hegens



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

nocneaoBaTeNibHOCTU. BHYTpeHHee
CTpoeHue 3B&34. CoBpeMeHHble
NpesCTaB/IEHNS O NPOUCXOXAEHNN U
asontoumn CosnHLa 1 3BE3[

58

MrneuHbliA MyTb — Hawa ManakTuka.
MonoxkeHwe u asmxxeHne ConHua B
"anakTuke. ManakTUKN. YEpHble AbIpbl
B A4pax ranaktuk

29 Hepens

59

BceneHHas. PasberaHvie ranakTuk.
Teopus bonbLLOro B3pbIBa.
PenvKTOoBOE 13Ny4YeHue.
MeTaranaktmka

30 Hepens

60

61

HepelueHHble Npo61emMbl aCTPOHOMMUU

KoHTponbHas paboTa «3neMeHTbl
aCTPOHOMUM N acCTPOUINKMN»

30 Hepena

31 Hepena

62

O606LLaoLWLmMiA YpoK. Ponb hunsnkm v
aCTPOHOMUY B 3KOHOMUYECKOWA,
TEXHO/I0MMYECKON, CoLManbHON 1
3TUYECKOM chepax AesaTenbHOCTU
yenoBeKa

31 Hepens

63

O606LLatoLL M YPOK. POMb 1 MECTO
(PU3NKMN 1 aCTPOHOMUM B
COBPEMEHHOIA Hay4YHOW KapTVHe Mupa

32 Hepens

64

O6o6LatoLLmMii ypok. Ponb
(h13nYecKol Teoprmn B (HOPMUPOBAHIM
NPeACcTaBIeHNA O (hN3NYECKON
KapTuHe mupa

32 Hepens

65

O6o6uwaroLmin ypok. Mecto

33 Hepensa




(h131Y4eCKON KapTUHBI M1pa B 00LLEM
psAY COBPEMEHHbIX eCTeCTBEHHO-
Hay4HbIX NPeSCcTaBNeHNI 0 Npupose

Pe3epBHbIin ypoK. MarHuTHoe nore.

66 1 33 Hepens
DNeKTpoMarHUTHasa UHAYKLMA
Pe3epBHbIii YpoK. OnTuKa. OCHOBbI

67 crneymnanbHON Teopmm 1 34 Hepens
OTHOCUTENIbHOCTU
Pe3epHblli ypoK. KBaHTOBas (in3mka.

68 3ﬂ€l\EeHTbl);r())T OHOMWN 1 ¢ 1 34 Hepens bubnmoreka LIOK

P 4 https://m.edsoo.ru/ff0d1784
acTpou3nKu
OBLEE KOMMYECTBO 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






