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HOACHUTEJIBHASA 3AIINCKA

[Mporpamma no (r3nke 6a30BOr0 YPOBHA Ha YPOBHE CpeAHero oo6uliero
06pa3oBaHus paspaboTaHa Ha OCHOBE MOMIOXEHWI 1 TPe6OBaHWI K pe3yNibTaTam
OCBOEHWS OCHOBHOI 06pa3oBaTe/IbHON NporpamMmbl, NpeacTaBneHHbIX B ®IrOC
COO, a Takke C y4éTOoM (PefiepasibHON paboyert MporpamMmbl BOCMUTAHUA W
KOHLeNnuun npenogasaHns yyebHoro npeameta «®Pusnka» B 06pa3oBaTe/ibHbIX
opraHmsauusx  Poccuiickoin  defiepaumn,  peasv3yloWMX  OCHOBHble
o6bpasoBare/ibHble NPOrpaMmbl.

CofepxxaHve nporpaMmbl MO (PU3MKe HarpasfeHO Ha (hopMupoBaHWe
€CTEeCTBEHHO-Hay4YHO KapTuHbl Mupa obydarowmxca 10-11 knaccos npwu
00yyeHUN uX (U3MKe Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-
[eATeNbHOCTHOro  nogxoga. [porpamma no  mM3mMke  COOTBETCTBYET
TpeboBaHuam ®roOC COO K nnaHUpyembiM JIMYHOCTHLIM, MPEeAMETHbIM |
MeTanpeaMeTHbIM pe3ynbTataM 00yUYeHUs, a TakKe y4YnUTbIBaeT He06X0AMMOCTb
peasM3aummn  MeXNpeAMETHbIX CBA3EN (IM3MKM C  eCTeCTBEeHHO-Hay4HbIMY
y4yebHbIMX MpeaMeTamMn. B Heil onpedenstoTCa OCHOBHble LMW U3Y4YeHUs
(hM3MKN Ha YPOBHE CpeaHero obLero obpasoBaHus, NiaHMpyemble pesynbTarhbl
OCBOEHUA Kypca (M3MKW: JINYHOCTHbIE, MeTanpeaMmeTHble, npegMeTHble (Ha
6a30BOM YPOBHe).

[Mporpamma no u3snKe BKIOYAET:

e MJIAaHUPYeMble pe3y/bTaTbl OCBOEHMSA Kypca (un3MKM Ha 6a30BOM

YPOBHe, B TOM YuC/e NpeaMeTHbIe pe3y/ibTaTbl N0 rogam 00yyeHus;

e COAepXaHue yuebHoro npegmeTa «Pursnka» nNo rogam 06yyeHus.

®un3MKa Kak Hayka 0 Haubonee 0OLMX 3aKOHaX MPUPofbl, BbICTynas B
KayecTBe Y4yeOHOro npeameTa B LUKOJSIE, BHOCUT CYLUECTBEHHbIA BKMag B
CUCTEMY 3HaHWI 06 OKpyXatoweM wmupe. LLUKONbHbIA Kypc (QU3nKKM —
CUCTEMOOOPA3YOWNIA  AN11  eCTECTBEHHO-HaYUHbIX  Y4YeOHbIX NpeaMeTOoB,
MOCKO/IbKY (hM3MYeCKMe 3aKOHbl fieXkaT B OCHOBE [MPOLECCOB U SABMEHWIA,
N3ydyaeMbIX XUMUER, Bnonoruen, (manyeckon reorpadueir M acTpoOHOMUEN.
icnonb3oBaHWe WM aKTMBHOE NPUMEHEHWE (U3NYECKUX 3HAHWIA onpegenseT
XapaKTep W pa3BUTME pPa3HOOOpasHbIX TEXHOMOMM B Cepe 3IHEPreTUKMK,
TpaHCnopTa, OCBOEHMA KOCMOCA, MOJTyYEHNS HOBbIX MaTeprasioB C 3aaHHbIMU
cBoMcTBaMM W Apyrux. W3yyeHume U3MKM BHOCUT OCHOBHOW BKNag B
(hopMUpOBaHME €CTECTBEHHO-HAYYHOW KapTWHbI Mupa OO6yuvatoLmxcs, B
(hopMMpoBaHMEe YMEHWA MPUMEHSATb  HayYHbIA METOZA MO3HaHWA  MNpu
BbINO/IHEHUW UMW YUeBHbIX UCCNef0BaHNIA.



B ocHOBY Kypca (WM3MKW 0151 YPOBHS cpefHero obuiero obpa3oBaHus
MOMIOXEH psAf WAel, KOTOpble MOXHO pacCMaTpvBaTb Kak MPUHLMUMbLI ero
MOCTPOEHMS.

Hoes yerocmnocmu. B COOTBETCTBUM C HEW KypC ABNSETCS NIOrMYECKU
3aBEPLUEHHBbIM, OH COEPXMT MaTepuas U3 BCeX pa3fenioB (M3MKM, BKIIKOYaeT
KaK BOMPOCbI K/1aCCUYECKOW, TaK U COBPEMEHHOWN (UMK,

Hoes zcenepanusayuu. B COOTBETCTBUM C Hell maTepuan Kypca (PU3NKK
06beaAMHEH BOKPYr (hM3M4YecKMX Teopuid. Begywmm B Kypce SBNseTCs
(hopmMmpoBaHme NPeACTaBIEHNIA O CTPYKTYPHBIX YPOBHAX MaTepuu, BELLECTBE U
rnorse.

Hoes eymanumapuzayuu. E€ peanusauma npegnonaraetT MUCNosib3oBaHue
ryMaHWTapHOro noTeHumana n3n4eckom HayKu, OCMbIC/IEHWE CBA3W pa3BUTUA
(M3NKN C pa3BuMTMEM O0O6LLECTBa, a TakkKe C MUPOBO33PEHYECKMMMU,
HPABCTBEHHbLIMW 1 3KONOTMYECKUMI NPobiemamu.

Hoess npuxnaonou mnanpasiennocmu. Kypc (U3NKM  npeanonaraet
3HAKOMCTBO C  LUMPOKMM  KPYIrOM TEXHWYECKMX W  TEXHONOrMYECKMX
MPUNOXKEHWNIA N3YUEHHbIX TEOPUIA 1 3aKOHOB.

Hoes sxonoeuzayuu Pean3yeTca MOCPeACTBOM BBELEHUS 3/1EMEHTOB
cogepxkaHus, MNOCBAWEHHBLIX 3KOIOTMYECKMM NpobiemaM COBPEMEHHOCTY,
KOTOpble CBSA3aHbl C Pa3BUTUEM TEXHUKM U TEXHOMOMMIA, a TakKe 00CYXXAeHWS
Npo6nemMm  pauuoHanbHOro  MPUPOAONONL30BAHUA M 3KONOTrMYECKOA
6e30MacHOCTMW.

CTep)XXHeBbIMU 3/IEMEHTAMU Kypca (PM3MKM Ha YPOBHe CpedHero obuiero
06pas3oBaHus ABNAOTCA (hr3nUecKne Teopun (hopMmpoBaHne NpeacTaBieHnin 0
CTPYKTYpE MOCTPOEHUS (JU3MYECKOI Teopun, Ponu PyHAaMeHTa/IbHbIX 3aKOHOB
M TMPUHUUMOB B COBPEMEHHbLIX MPEACTaBNEHUAX O MpPUpPoAe, rpaHuLax
MPUMEHUMOCTN TEOPWUA, AN1F ONUCAHUA eCTECTBEHHO-HAyYHbIX SBNEHUA U
MpOLECCoB).

CUCTEMHO-[eATeNbHOCTHLIN  MOAX0L4 B Kypce (DM3MKWM  peannsyeTcs
npexae BCEro 3a CYET opraHM3auumn 3KCrepvMeHTa/lbHOWM  [eATe/IbHOCTY
obyuvarowmxca. [And 6a30BOro ypoBHsi Kypca (PU3MKM — 3TO MCMO/Sb30BaHue
CUCTEMbI (PPOHTA/IbHBLIX KPATKOBPEMEHHBIX 3KCMEPMMEHTOB M N1abopaTopHbIX
paboT, KOTopble B nporpamme no ¢um3nMke 06beAMHEHbl B OOLMIA CMNCOK
YUYEHNYECKMX MNPaKTUYeCKMX paboT. BblgeneHne B YyKa3aHHOM MepeyHe
nabopaTopHbIX paboT, NPOBOAMMbIX A/19 KOHTPOA U OLEHKW, OCYLLEeCTBSETCA
yyacTHMKamy  06pa3oBaTeflbHOro npouecca WCXOAA M3 OCOGEHHOCTEMN
NNaHNPOBaHMSA U OCHALLeHUs KabuHeta (u3nMKK. Mpu 3ToM obecrneynsaeTcs
oBflafieHne 00yYarLMMUCH YMEHUSMU MNPOBOAMTL KOCBEHHblE W3MepeHus,



NccnefoBaHns 3aBUCMMOCTEN PU3NYECKMX BE/IMYMH U MOCTaHOBKY OMbITOB MO
NpoBepKe NpeaoXeHHbIX TMMoTes.

Bonblioe BHMMaHWe YLENAeTcs PeLUeHUI0 PacYETHLbIX M KayeCTBEHHbIX
3aga4. [MNpy 3TOM AN8 pacyETHLIX 3a4a4 NPUOPUTETOM ABNSAOTCA 334a4K C ABHO
3a[jaHHO  (M3MYECKO MOfeNbio, MO3BONAIOLWME MPUMEHATL  U3YYEHHbIE
3aKOHbl M 3aKOHOMEPHOCTU Kak M3 O4HOro pasfenia Kypca, Tak U UHTerpupys
3HaHUS M3 pasHbIX pasgenos. [nd KavyeCcTBeHHbIX 3a4ay  MpUOpPUTETOM
ABNAOTCA 33faHNA Ha OObACHEHWE MPOTEKaHUA (DU3NYECKUX SBMEHUA W
MPOLIECCOB B OKPYXKAtOLLE YXM3HU, TpebytoLimne Bblbopa M3NUECKON Moaenm
AJ19 CUTYyaLMn NPaKTUKO-OpPUEHTUPOBAHHOIO XapakTtepa.

B cootBetctBUM C TpeboBaHusmMn ProOC COO K MaTepuasibHO-
TEXHMYECKOMY 0b6ecrneyeHno y4yebHOro npouecca 6a30Bbii YPOBEHb Kypca
(bM3NKN Ha YpPOBHe cpeaHero o6Llero 06pa3oBaHWMA [OO/MKEH M3y4vaTbCA B
YCNoBUAX MPeAMETHOro KabmHeTa QU3NKN U B YC/IOBUAX MHTErPUPOBAHHOIO
KabvHeTa NpeaMeTOB eCTeCTBEHHO-Hay4yHOro uukna. B KabuHeTe (hM3MKK
NO/MKHO ObITb HEO6X0AMMOEe NabopaTopHOe 060pyA0BaHWE A/ BbIMONHEHWS
yKa3aHHbIX B mporpaMMe Mo (u3nKe YYeHUYECKUX MPaKTUYeCKUx paboT
[eMOHCTpaLOHHOe 060pyL0BaHNe.

JeMoHCTpaunoHHoe 06opyoBaHMe (POPMUPYETCA B COOTBETCTBUU C
MPUHUMMNOM  MWHMMA/IbHOA [0CTaTOYHOCTM W 06ecrneymBaeT MOCTAHOBKY
MepeyncneHHbIX B Mnporpamme Mo (U3MKe K/OYEBLIX [EMOHCTpauuii ans
NCCNefoBaHNA  U3y4YaeMblX SAB/EHWA U MNPOLLECCOB, 3MMUPUYECKUX W
(hyHAAMEHTa/IbHbIX 3aKOHOB, NX TEXHUYECKMUX NPUMEHEHWIA.

JTabopaTopHoe o6opyfoBaHWe AN YYEHUMYECKUX MpaKTUYecKMx paboT
(hopmupyeTcs B BUAE TEMATUUYECKNX KOMIEKTOB 1 06ecrnevnBaeTcs B pacuéTe
OLHOro KOMMN/eKTa Ha [BYX o0Oy4arowmxcs. TemaTuyeckue KOMIJIEKTbI
nabopatopHoro o6opynoBaHuA [O/MKHbI ObITb MOCTPOEHbI Ha KOMIMIEKCHOM
MCMO/Ib30BaHNM aHa/IOroBbIX U LM(POBbLIX MPUBOPOB, a TaKKe KOMMbIOTEPHbIX
N3MePUTE/bHbIX CUCTEM B BMAE LM(POBbIX 1a60paTopUiA.

OCHOBHbIMW LIENSIMW U3YyYeHNS (IN3NKM B 06LLEM 06pa3oBaHNM SBNAKOTCS:

e (hOpMUpPOBaHWME MHTEpPeca W CTPEM/IEHMS 00y4YaroLUXCA K Hay4yHOMY
N3YYEeHUIO NMPUPOAbLI, PasBUTME UX UHTENIEKTYa/IbHbIX M TBOPYECKMX
CnocobHocTeN;

e pasBUTME TMpeACTaBNEHNMA O HayyHOM MeTofe MNO3HaHuUA U
(hopMUpPOBaHME UCCMEL0BATE/IbCKOTO OTHOLUEHMS K  OKPY)XKaroLLUM
ABNEHUAM;

e (hOpMUpPOBaHME Hay4YHOr0 MUPOBO33PEHMUS KaK pesy/ibTara M3yyeHus
OCHOB CTPOEHNA MaTepumn N PyHAaMEHTaNbHbIX 3aKOHOB (PU3NKN;



(hopMMpOBaHME YMEHWIA OODBACHATL SIBIEHMS C  WCMO/b30BaHMEM
(hM3MYECKMX 3HAHUIA 1 HAYUHbIX AOKa3aTe/bCTB;

(hopMmMpoBaHUe NPeACTaBNEHUIA O PONN (PU3UKK ANS Pa3BUTUS APYTUX
eCTECTBEHHbIX HayK, TEXHUKM U TEXHOMOTUIA.

[lOCTUXKEHVEe 3TUX LieNeli 06ecneunBaeTcs PeLLeHreM CreayoLLImx 3aaaq B
MpOoLecce U3yUeHnst Kypca U3NKN Ha YPOBHE CPeaHEro 06LLIEro 06pasoBaHus:

NPUOGPETEHNE  CUCTEMbI  3HAHWMA 06  06WMX  (IM3MYECKMX
3aKOHOMEPHOCTAX,  3aKOHax, TeopusX,  BKIOYas  MEXaHMKy,
MOJSIEKYNIAPHYIO  (PU3NKY, 3NEKTPOANHAMUKY, KBAHTOBYH (U3VKY W
3/1EMEHTbI aCTPOMU3NKMK,

(hopMMpoBaHME YMEHWUIA MPUMEHATb TEOPETUYECKME 3HaHWUSA [Ans
0ObACHEHUS (PU3NYECKUX SBMIEHWIA B NPUPOAE W ANA  NPUHATUS
NPaKTUYECKMX PELLEHNIA B NOBCEAHEBHOM YKU3HU;

OCBOEHMe Crnocob0oB peLUeHNs pas/fInyHbIX 3afa4y C ABHO 3aaHHOM
(hbM3MYeCKoin Moaenbto, 3afad, nogpasyMeBaroLLMX CaMOCTOSTe/lbHOe
co3faHue (M3NYeCKon Moaenu, afeKBaTHOM YCNOBUAM 3aauln;
MOHVMaHMe (PU3NYECKMX OCHOB U MPUHLMMNOB [EACTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOMOTMYECKMX MPOLECCOB, WX BAUAHUA  Ha
OKpY>XatoLLyto Cpeay;

OB/lafleHMe MeToaMn CaMOCTOSATe/IbHOrO NIaHMPOBaHNA Y NPOBEAEHWS
(hM3NYECKNX IKCMEPUMEHTOB, aHa/IM3a N MHTepnpeTauumn MHhopmalun,
onpejeneHns LOCTOBEPHOCTM NOYYEHHOr0 pe3y/bTaTa;

co3faHMe  YCNoBWW AN pasBUTUA  YMEHWUIA  MPOEKTHO-
nccnenoBaTenlbCKoM, TBOPHECKOW AeATeIbHOCTU.

Ha un3yyeHue (m3nkn (6a30Bbli YPOBEHb) Ha YPOBHE CpeAHero o6Luero
obpa3zoBaHua oTBoamTcA 136 yacoB: B 10 Knacce — 68 yacoB (2 yaca B Hefeno),
B 11 Knacce — 68 yacoB (2 yaca B HeAento).

Mpefnaraemblit B nporpamme No (M3nKe MepeveHb /1abopaTopHbIX U
NPaKTUYeCKMX paboT SABNSETCA PEKOMEHAO0BaHHbIM, Y4YuTeNb AenaeT BblOop
npoBefeHNs 1abopaTopHbIX PaboT W OMbITOB C YYETOM WHAMBUAYASbHbIX
0COBEHHOCTEN 06yYatoLLNXCS.



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Pa3nen 1. ®u3uka M1 MeTOAbI HAYYHOI'O IO3HAHUSA

dusmka — Hayka o npupoge. HayyHble MeTOAbl NO3HAHNA OKPY>KatoLLEero
Mupa. PO/Ib 3KCNEpUMeHTa U Teopun B MpoLecce MO3HaHUA MPUPOAbI.
JKCNeprMeHT B hU3NKe.

MogenvupoBaHue PU3NYeCKUX ABMEHUIA 1 MPOLECCOB. HayuHble rmnoTessbl.
du3nyeckne 3akoHbl U Teopuwn. [paHuLbl MPUMEHUMOCTU  PU3NYECKUX
3aKOHOB. [prHLMN COOTBETCTBUS.

Ponb 1 MecTo (P3NKK B (HOPMUPOBAHNM COBPEMEHHOW HaY4YHOW KapTUHbI
MUpPa, B NPaKTUUYECKOWN AeSTENbHOCTU NIHOAEN.

Jlemoncmpayuu

AHanoroeble 1 UUGPOBbIE N3MEPUTENbHbIE MPUBOPBI, KOMMbIOTEPHbIE
JaTUnNKWN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe aBmKeHne. OTHOCUTENIbHOCTb MEXAHUYECKOTO ABVKEHUS.
Cunctema oTcuéTta. TpaekTopus.

[MepemellieHne, CKOPOCTb (CPefHsiss CKOPOCTb, MIHOBEHHAs CKOPOCTb) WU
YCKOPEHWE MaTepuasibHON TOYKW, UX MPOEKLUMM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHne nepemeLLeHniA U COXKEHNE CKOPOCTENA.

PaBHOMEPHOE 1 PaBHOYCKOPEHHOE MPSIMOSIMHENHOE ABWXKeHWe. padukn
3aBUCMMOCTN  KOOPAWHAT, CKOPOCTW, YCKOPEeHWs, MNyTM WU NepeMeLleHns
MaTepuasibHON TOUKUN OT BPEMEHMN.

CB060AHOE NafieHNe. Y CKOpeHme cB06OAHOr0 NajeHus.

KpuBonuHeliHoe [ABVMXKeHWe. [BMXKEHME MaTepuasibHOW TOYKM MO
OKPY>KHOCTM C [MOCTOSIHHOM MO MOAY/MH0 CKOPOCTbHD. YT/0Bas CKOPOCTb,
NNHeHas ckopocTb. lMepuofd 1 yacTtoTa obpalleHuns. LleHTpocTpemuTensHoe
YCKOpeHue.

TexHUYecKne YCTPOWCTBA U MPaKTUYECKOe MNPUMEHEHME: CMUAOMET,
ABVXEHMe CHapAL0B, LieMHble N PeMEHHbIE NepeaaYn.

Jlemoncmpayuu

Mogen  CUCTEMbl  OTCYETa, WNMOCTPaUMA  KMHEMaTUYeCKMX
XapaKTepUCTUK [ABUXKEHNS.

Mpeobpa3oBaHme ABMKEHWNIA C UCMO/b30BAHMEM MPOCTbIX MEXaHM3MOB.



[MafeHne Ten B BO3AYXE U B pa3peXxeHHOM MPOoCTPaHCTBe.

HabntogeHve [ABMXeHUS Tena, GPOLLIEHHOrO MoA YrioM K rOpu30oHTY Wt
FOPU3OHTA/TLHO.

3mepeHue ycKopeHus cBOOOLHOO NafeHus.

HanpasneHne CKOPOCTU NpU ABUXEHUM MO OKPY>KHOCTMU.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabomol

3yyeHne HepaBHOMEpPHOrO  [BWKEHUA C  Lenblo  onpeaeneHuns
MIFHOBEHHOW CKOPOCTH.

ccnepoBaHve COOTHOLLEHUS MeXAy NyTAMW, MPOMAEHHbIMWU TenoM 3a
nocnegoBaTe/ibHble paBHble MPOMEXYTKA BPEMEHU TMpU  PaBHOYCKOPEHHOM
[BWKEHUN C Ha4Ya/IbHO CKOPOCTbLHO, PaBHOI HYIHO.

3yuyeHne ABVXKEHWS LLapuKa B BA3KOW XXNUAKOCTU.

3yyeHve ABWXKeHNS Tena, 6POLLEHHOM0 rOPU30HTASTLHO.

Tema 2. /lunamuka

MpuHUMN  OTHOcUTeNbHOCTM  Tanunes. [lepBbld  3aKOH  HbIOTOHA.
HepunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cwuna. [MpuHuMn cynepno3vumMm cun. BTopol 3akoH
HbloTOHa And  maTepuanbHOM  TOYKW. TpeTuit 3akoH HblOTOHa Ans
MaTepuasibHbIX TOYEK.

3aKOH BCeMWpPHOro TAroteHuda. Cuna TaXKecTu. [lepBas KoCMUYecKas
CKOPOCTb.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena.

TpeHvie. Bugbl TpeHns (MOKOSA, CKOMbXEHWUS, KadeHus). Cuna TpeHus.
Cyxoe TpeHue. Cuna TpeHNA CKOMbXeHNA 1 cuna TpeHUs nokos. KoagpumumeHT
TpeHusa. Cuna conpoTUBEHNS NPU ABUXKEHUW TeNa B XXUAKOCTN UK rase.

[MocTynartenbHOe 1 BpallaTesibHOe ABVKEHMe abCOMOTHO TBEPLOrO Tena.

MOMEHT cu/ibl OTHOCUTENbHO OCK BpalleHua. [1n1e4o cunbl. Ycnosus
paBHOBecuA TBEPAOro Tena.

TexHUYecKre YCTPOMCTBA M MPaKTUYECKOe MPUMeEHeHWE: MOALWMMHUKN,
[BVXKEHME UCKYCCTBEHHbIX CMYTHUKOB.

Jlemoncmpayuu

ABNeHne nHepymn.

CpaBHeHMe Macc B3auMOAENCTBYOLLMX TeN.

BTopoit 3akoH HbHOTOHa.

A3smepeHune cun.

CnoxeHwne cun.

3aBMCMMOCTb CU/Ibl YIIPYrOCTU OT AedhopmaLimu.

HeBecomocTb. Bec Tena npyv yCKOPeHHOM NOAbEME N NafeHUN.



CpaBHeHVe CUN TPEHUA NOKOA, Ka4YeHUA U CKONIbXXEHUS.

Ycnosusa paBHoBecus TBEpAoro Tena. Buabl paBHoBeCUS.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yuyeHne ABKeHWs BpycKa Mo HaKIOHHOW NIOCKOCTU.

iccnepnoBaHue 3aBUCUMOCTI CU YNPYTOCTU, BO3HUKAIOLWMX B MPY>KUHE 1
pe3sMHOBOM 06pasLe, OT 1x Aecopmarun.

ccnenoBaHme YCnoBuiA paBHOBECUS TBEPAOro Tena, WMEKLWEro 0ocb
BpaLleHns.

Tema 3. 3axonnt COXPAHERUA 6 MEXAHUKE

IMnynbC matepuasnibHOW TOYKM (Tena), CUCTeMbl MaTepUasibHbIX TOYEK.

IMNynbC CUnbl N N3MEeHeHMe MMNYy/bca Tena. 3aKOH COXpPaHeHUA UMMynbCca.
PeakTUBHOE ABMXEHWE.

PaboTa cunbl. MOLLIHOCTb CU/bI.

KnHeTuuyeckas sHeprus mMaTtepuasibHOW TOUKKW. TeopemMa 06 W3MeHeHUM
KWHETUYECKOI 3HEPTUM.

[MoTeHUManbHasA 3Heprus. [MoTeHuManbHas 3Heprua ynpyro
neopmMmMpoBaHHOM  MpYXXUHbI.  TloTeHUManbHas aHeprus Tena  B6AM3K
NMOBEPXHOCTU 3eM/IN.

[MoTeHUMalbHble M HenoTeHUuanbHble  cunbl.  CBA3b  paboThl
HenoTeHUMa/IbHbIX CU C U3MEHEHMEM MEXaHWUYECKON 3HeprumM CUCTEMbI Terl.
3aKOH COXpaHeHUst MeXaHNYEeCKOW 3HEePruu.

Ynpyrue n Heynpyrue CTo/IKHOBEHUS.

TexXHUYeCKMe YCTPOMCTBA U NPaKTMYECKOE NPUMEHEHME: BOAOMET, KOMEP,
MPY>XUHHBIA MUCTONET, ABMXEHME pPaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHus nmnynbCea.

PeakTUBHOE [iB/>KEHMeE.

[Mepexof NOTeHUMaIbHON 3HEPT K B KMHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3yyeHne abCcoMOTHO Heynpyroro ygapa ¢ NoMoLbi ABYX OAMHAKOBbIX
HUTAHbIX MAaATHUKOB.

NccnepoBaHme cBsi3M  paboTbl CUMbI C U3MEHEHMEM MEXaHWYECKOM
3Heprum Tena Ha NpuMepe pacTAXKeHUA PE3NHOBOIO XryTa.

Paznen 3. MogexkyisipHast u3suka 1 TEepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHble  MOMIOXKEHUA  MOJSIEKYNAPHO-KMHETUYECKO Teopum ©n  Unx
OnblTHOe 060CHOBaHMEe. BpoyHOBCKOe ABwdKeHue. [Aundpysms. Xapakrtep



OBWKEHNS N B3aMMOLENCTBUA YacTul, BewiectBa. Mofenn CTPOeHWs rasos,
XNLKOCTEN U TBEPAbIX Te/l U 00bACHEHME CBOWCTB BeLLeCcTBa HA OCHOBE 3TUX
mogenein. Macca n pasmepbl Monekysn. KonmuectBo BellecTBa. ocTosiHHAS
ABoragpo.

TennoBoe paBHOBecue. Temnepatypa W eé wu3smepeHne. Llkana
Temnepatyp Llenscus.

Mogens wupeanbHoro rasa. OCHOBHOE YpaBHEHME  MOMEKYNSAPHO-
KWHETUYECKOIN Teopun naeanbHOro rasa. A6CoMTHas TeMnepatypa Kak mepa
CpefiHeN KMHETMYECKOW 3Heprum TerioBOro ABWXKEHWA yacTuy, rasa. Llkana
Temnepatyp KenbBuHa. [a30Bble 3aKOHbl. YpaBHeHWe MeHpeneeBa—
KnaneipoHa. 3akoH JanbToHa. Vi3onpouecch! B naeaibHOM rase ¢ NOCTOSAHHbLIM
KONNMYecTBOM  BewlecTBa. [paduueckoe npefcTaB/ieHNe  M30MPOLLECCOB:
n30TepmMa, n3oxopa, n3obapa.

TexHUYecKre YCTPOMCTBA U MNPaKTUYECKOe MPUMEHEHWE: TepMOMETP,
bapomeTp.

Jlemoncmpayuu

OnbITbl, AOKa3blBaKOLWME AUCKPETHOE CTPOeHWe BellecTsa, (poTorpaguu
MOJIEKY/1 OPraHUYECKUX COEANHEHNIA.

OnbITbl N0 AUDDY3NUN XKMAKOCTEN 1 ra3os.

Mogenb 6p0oyHOBCKOr0o ABVKEHNS.

Mogenb onbiTa LLTEpHa.

OnbIThI, [l0Ka3blBatoLLne CyLLecTBOBaHwue MEeXXMOIEKYNAPHOIOo
B3aUMOAENCTBUS.

Mogenb, UNNKCTPUPYoLWas NPUPOAY AaBNeHNA rasa Ha CTeHKM cocyfa.

OnbITbl, WNNKOCTPUPYIOLLNE YpaBHEHWE COCTOAHWA WAea/IbHOro rasa,
N30MpPOoLLECCHI.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

OnpefeneHre Maccbl BO3AyXa B KacCHOM KOMHaTe Ha OCHOBE NU3MepPEeHNiA
00bEMA KOMHaTbI, AaB/IEHNA 1 TemMMepaTypbl BO3AyXa B HENA.

iccnepoBaHne  3aBMCMMOCTM  MeXAy — MapamMeTpamuM  COCTOAHUSA
pa3peXxeHHoro rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepmoanHaMmmn4yeckas cucTema. BHyTpeHHAA 3Heprus
TEPMOAMHAMNYECKOA CUCTEMbI W CNOCOObLI €€ M3MeHeHWs. Ko/imyecTBo
TennoTel U paboTta. BHYTPEHHAS 3Heprus OAHOATOMHOrO MAeanbHOro rasa.
Buabl Tennonepefayun: TenaonpoBoAHOCTb, KOHBEKLMA, U3ydeHNe. Y aenbHasa
TENM0EMKOCTb BelllecTBa. KonmyecTBo TensioThbl Npu Tenaonepeaaye.



[MoHATME 06 agmabaTHOM npouecce. epBblil 3aKOH TEPMOAMHAMUKW.
[MprMeHeHWe NepBOro 3aKoHa TePMOAMHAMMKKN K u3onpoueccam. IMpaduryeckas
NHTepnpeTauuns paboTbl rasa.

BTopoli 3akoH TepMoAvHamMUKK. HeobpaTMMOoCTb NPOLIECCOB B MPUPOAE.

TennoBble  MawMHbl.  TlpUHUMNBI  AEACTBMS  TEeMIOBbIX  MaLUWH.
[MpeobpazoBaHNa 3HEPrMM B TeMIoBbIX MalivHaxX. Koag(mumeHT MonesHoro
[eVCTBNA TEeMnaoBON MawmHbl. Linkn KapHO M ero KoaggUUMEHT MOJE3HOro
[ENCTBUA. DKONOrnYecKme NpobieMbl TENIOIHEPTETUKMN.

TexHWYecKne YCTPOMCTBA W MPaKTMYeCKoe MNPUMEHEHWe: [ABUrartesb
BHYTPEHHEro cropaHus, ObITOBOM X0NOANNbHUK, KOHANLMOHEP.

Jlemoncmpayuu

3MeHeHWe BHYTPEHHEN 3HePrum Tena npu CoBepLUeHMM paboTbl: BblNeT
NPo6KM 13 BYTbIIKA NOJ AENCTBMEM CXATOro BO3AyXa, HarpeeaHue sdupa B
NaTyHHORN Tpy6Ke NyTéM TpeHus (BUAeOLEeMOHCTPaLMS).

i3MeHeHWe  BHYTpPeHHe  3Hepruy  (TemnepaTtypbl) Tena  npwu
Tensonepegaye.

OnbIT No agunabaTHOMY pacLMpeHnto Bo3dyxa (OMbIT C BO3AYLUHbIM
OTHUBOM).

Mogenn napoBoi TypOWHbI, [ABWratens BHYTPEHHEro CropaHus,
PeaKTUBHOIO ABuUraTens.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

3mepeHue yaenbHON TeNI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuwgecmea. Dazosvie nepexoovl

Mapoobpa3oBaHMe M KOHAEeHcauus. VicnapeHune n KuneHme. AGCONOTHas
N OTHOCUTENbHAA BMAXXHOCTb BO3Ayxa. HacbIWeHHbIN nap. YaenbHas Tennorta
napoobpasoBaHMA. 3aBUCUMOCTb TeMMepPaTypbl KUMEHWs OT AaB/ieHNS.

TBéppoe Teno. Kpuctannnueckne v amopHble Tena. AHU30TPONUSA
CBOWCTB KpuctannioB. XXugkue KpucTainbl. COBpemMeHHble MaTtepuasbl.
[MnaBneHne 1 KpucTannsauus. Y aenoHaa Tensnota nnasneHus. Cyenmmawms.

YpaBHeHWe TenoBoro GanaHca.

TexHMYecKne YCTPOMCTBA WM MPaKTUYeCKOe MPUMEHEHWNEe: TUIPOMETP K
MCUXPOMETP, Ka/IOPUMETP, TEXHONOTNW MOSTyYEHUSI COBPEMEHHBIX MaTeprasios,
B TOM YMC/ie HAHOMAaTEPWaNOB, N HAHOTEXHO/IOM NN,

Jlemoncmpayuu

CBOICTBaA HaCbILLEHHbIX MapoB.

KvneHue npy NOHWXeHHOM [,aB/ieHNN,

Cnocobbl M3MepeHNs BNaXKHOCTMU.

HabntogeHve HarpeBaHus 1 NiaBneHnst KPUCTaIMYECKOro BeLLeCTBa.



[leMOHCTpaLuMs KPpUCTa/IoB.
Vuenuueckuii sxcnepumenm, nabopamopnule pabomuwl
3mepeHne 0THOCUTENbHOI BNaXKHOCTM BO3AyXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

AnekTpuzauma Ten. INeKTpUYeckmin 3apsag. [sa Buaa 3NeKTPUYECKUX
3apsAaoB. MpoBOAHVKN, AN3INEKTPUKL U NOMYMNPOBOAHUKK. 3aKOH COXpPaHeHus
3MIEKTPMYECKOro 3apsja.

B3aumopeiicteme 3apsaoB. 3akoH KynoHa. TOYeUHbI 3M1eKTPUYeCKuia
3apad. SNeKTpruyeckoe nose. Hanps»KEHHOCTb 3NeKTpUYeckoro nons. MpuHumn
cynepnosnuum ANEKTPUYECKNX rnosnen. NnHmm Hanps»KEHHOCTU
3/1IEKTPMYECKOro Mnons.

PaboTa cun  anekTpoctaTuyeckoro nonsd. [loTeHuman. Pa3HOCTb
noTeHUManoB. TPOBOAHUKM W AU3NIEKTPUKA B 3/IEKTPOCTATUYECKOM MOJSIe.
[AnanekTpuyeckas NPOHNLAEMOCTb.

ANeKTPOEMKOCTb. KoHpeHcaTop. ANeKTPOEMKOCTb M10CKOro
KOH/eHcaTopa. QHeprusa 3aps)KeHHOro KoHAeHcartopa.

TexXHUYeCKMe YCTPOMCTBA M MNPAKTMYECKOE MPUMEHEHME: 3MEKTPOCKONM,
3/IEKTPOMETP, 3/EKTPOCTaTMYeCcKas 3aliuTa, 3a3eM/eHue 31eKTponpubopos,
KOHAeHcaTop, KONMpoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO M NPUHLMN AEACTBUS 3N1EKTPOMETPA.

B3anmogaeicTeme HasNeKTPU3oBaHHbIX Tef.

ANeKTPUYECKOe MoJsie 3apsXKEHHbIX Terl.

[MPOBOAHVKM B 3/IEKTPOCTATMYECKOM MOeE.

DNeKTpocTaTnyeckas sauTa.

LN3neKTpuKM B 3M1IEKTPOCTATMHECKOM MOJIe.

3aBNCMMOCTb  3/1EKTPOEMKOCTU M/IOCKOr0 KOHAeHcaTopa OT noLlaan
NNacTUH, PaCCTOSAHNA MEXAY HAMU 1 AN3NEKTPUYECKO MPOHMLAEMOCTN.

SHeprua 3apsHKeHHOro KoHAeHcaTopa.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

3mepeHne 3n1eKTPOEMKOCTU KOHAEHcaTopa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBAHUS 3MEKTPUYECKOro TOKa.
NcTouHNKM ToKa. Cuna ToKa. MOCTOSHHBIN TOK.

Hanps>keHne. 3akoH Oma 451 yyacTka Lenu.



DNeKTpUYecKoe COonpoTUB/EeHWe. Y[enbHOe COMpPOTMB/IEHME BeLLECTBA.
[MocnepoBaTtenbHOE, NapasinenbHoe, CMeLlaHHOe CoeNHEeHNe NPOBOAHNKOB.

PaboTa anekTpuyeckoro Toka. 3akoH [xoyna-SleHua. MOLWHOCTb
3NEKTPUYECKOr0 TOKa.

ONeKTPOABMKYLLASA Chla U BHYTPeHHee CONPOTUB/IEHME UCTOYHMKA TOKa.
3akoH Oma pgna nosHou  (3aMKHYTOW) 3/ieKTpuyeckon uenn. KopoTkoe
3aMblKaHue.

ONEKTpPOHHas  MPOBOAMMOCTb  TBEPAbIX  METa/oB.  3aBUCUMOCTb
COMPOTMB/NIEHNS META/INIOB OT TeMnepaTypbl. CBEPXMNPOBOANMOCTb.

ANeKTPUYECKMIA TOK B BaKyyMe. CBOMCTBA 3M1EKTPOHHbIX MYYKOB.

MonynpoBogHukn.  Co6CTBEHHas M MpUMecHas  MPOBOAMMOCTb
nonynpoBogHNKoB. CBOCTBa p—n-nepexoga. MonynpoBoAHUKOBbIE NPUGOPLI.

JNEKTPUYECKMA TOK B pacTBopax W pacniaBax 3/eKTPOSIMTOB.
DNeKTPONIUTMYECKAA Anccounaumna. SNeKTpoms.

ANeKTpUYeCKMin ToK B rasax. CamoCTOATENIbHbIA U HeCaMOCTOATE/bHbIN
paspsad. MonHus. Mnasma.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: amMepmeTp,
BO/IbTMETP, PEeoCcTar, WCTOYHWKW TOKa, 3/1eKTPOHarpeBarte/ibHble Mpubopsl,
3/IEKTPOOCBETUTE/IbHbIE MPUOBOPLI, TEPMOMETP COMPOTMB/IEHUS, BaKyyMHbIiA
anod,  TEPMUCTOPbl M (DOTOPE3NCTOPbI,  MOMYNPOBOAHMKOBLIA  AMOA,
ra/ibBaHnKa.

Jlemoncmpayuu

13mepeHre cusibl TOKa 1 HanpsXeHs.

3aBMCMMOCTb COMPOTUBNEHNS LUUINHAPUYECKMX NPOBOAHNKOB OT [A/INHBI,
naoLLaaM NonepeyvyHoro ceyeHNs N matepuana.

CmeLlaHHoe coefHeHVe NPOBOAHMNKOB.

MpsMoe M3MepeHune 3NeKTPOABMKYLLEA Ccuibl. KOpoTKoe 3amblkaHue
raslbBaHMYECKOr0 3/1eMeHTa 1 OLeHKa BHYTPEHHETO CONPOTUB/IEHWA.

3aBMCMMOCTb COMPOTUB/IEHNA META/I/IOB OT TEMMEPATYPbI.

[MpoBOANMOCTb 3/1eKTPO/INTOB.

cKpoBoOW pa3pag 1 NPoBOAMMOCTb BO3ayXa.

OZHOCTOPOHHAA NPOBOANMOCTL AMoAaA.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3y4yeHne CMeLLaHHOro coeiHeHNA Pe3NCTOPOB.

3MepeHne aneKTPOABIKYLLEN CUbl UICTOUYHMKA TOKA M €r0 BHYTPEHHEro
CONPOTUB/IEHUS.

HabntofeHve anekTponmsa.

MexknpeaMeTHbIe CBA3H



3yyeHune Kypca prn3nkm 6a30Boro yposHs B 10 Knacce OCyLLEeCTB/IAETCA C
YUYETOM CcofepyKaTe/lbHbIX MEXMNPEAMETHbLIX CBSI3ei C KypcaMu MaTeMaTuKw,
oronornn, Xmmnn, reorpav U TEXHOJOMMK.

Mescnpeomemuvie nonwsmust, CBA3aHHbIE C U3YYEHNEM METOA0B HayUYHOro
MO3HaHWS: SBMEHNE, HAYUHbIA (PaKT, r1MnoTesa, usnyeckas BeIMYMHA, 3aKOH,
Teopus, HabNOAeHMe, IKCMEPUMEHT, MOLENIMPOBaHNe, MOAeb, N3MEPEHMUE.

Mamemamuxa: pPeLWEHNe CUCTEMbl YPaBHEHWIW, NUHEAHas QYHKUMS,
napabona, runep6ona, WX rpaQuKM W CBOWCTBA, TPUTOHOMETPUYECKME
hyHKLUN: CUHYC, KOCUHYC, TaHreHc, KOTaHIeHC, OCHOBHOE
TPUIOHOMETPUYECKOE TOX/ECTBO, BEKTOPbI U X MPOEKLMM Ha OCU KOOpAMHAT,
C/IOXKEHME BEKTOPOB.

Buonoecus: MexaHUYeCKOe [ABWKEHME B XXMBOW npupoae, auddysns,
OCMOC, TernyioobMeH XMBbIX OPraHM3MoB (BUAbI Tensonepefayu, TemnjoBoe
PaBHOBECWE), ANEKTPUYUECKME ABNEHMS B XKUBOI NpUpoae.

Xumus: QUNCKPETHOE CTPOEHME BeLLecTBa, CTPOEHME aTOMOB U MOJIEKY/I,
MO/Ib BeLlecTBa, MOJsipHas Macca, TenjoBble CBOWCTBA TBEPABIX Ten,
XXUAKOCTEN N ra3oB, 3/IEKTPUYECKMe CBOMCTBA METa/II0B, 3/1EKTPO/IUTUYECKAS
anccoumaums, rabBaHuKa.

Ieocpacghusi: BNAXKHOCTb BO3[yXa, BeTpbl, 6apoMeTp, TEPMOMETP.

Texnonoeus: NPe0dpPa3oBaHNE [ABVKEHWIA C UCMO/Mb30BaHNEM MEXAHN3MOB,
YUYET TPEHUS B TEXHWKE, MOALWIMMHUKA, WUCMO/Mb30BaHME 3aKOHA COXpPaHeHWUS
MMNynbca B TeXHWKe (pakeTa, BOLOMET W Apyrue), ABurate/ls BHYTPEHHEro
cropaHus, napoBas TypbwuHa, ObITOBOW  XONMOAUbHUK,  KOHAWLMOHEP,
TEXHONOTMN  MOMyYEHMS]  COBPEMEHHbIX  MaTepuasioB, B TOM  4uC/e
HaHOMaTepuanoB, W  HAHOTEXHONIOTUK,  3NMEKTPOCTaTMYecKas  3awmTa,
3a3eM/eHne 3NEKTPONpPMO0POB, KCEPOKC, CTPYWHbIIA NPUHTEP,
aNeKTpoHarpesaTe/ibHble  MPUOOPbLI,  3/1EKTPOOCBETUTENbHBIE  NPUGOPI,
raibBaHuvKa.

11 KUIIACC

Paznen 4. DjaeKTpoAMHAMMKA
Tema 3. Macnummnoe none. IneKmpomMazHUMHAA WUHOYKUUS
[MOCTOAHHbIE  MarHuTHI. BSaI/IMO,CI,eI\/'ICTBI/Ie NOCTOAHHbIX MArHUTOB.
MarHuTtHoe none. BekTop MarHWTHOW WMHAYKUMW. TpvHUMA Cynepnosvumm
MarHUTHbIX NoNen. JIMHUN MarHUTHOWN NHOYKUNW. KapTI/IHa JIMHUA MarHUTHOW
NHAOYKUWW Nona NoCToOAHHLIX MarHUTOB.



MarHuTHoe Mosie MPOBOAHMKA C TOKOM. KapTvHa JNMHWA WHLYKUUN
MarHUTHOro Nons AJ/IMHHOro NPAMOro NPOBOAHMKA M 3aMKHYTOr0 KO/bLEBOI0O
NPOBOAHMKA, KaTywkn C TokoM. OnblT 3pcTega. Bsaumopgeictsme
NMPOBOLHWKOB C TOKOM.

Cwnna Amnepa, eé MoAynb W Hanpas/eHNe.,

Cuna JlopeHua, eé MoAy/nb W HanpaBneHue. [BWKEHME 3apsXKeHHOM
4acTuLbl B O4HOPOLHOM MarHUTHOM nose. PaboTa cuibl JlopeHua.

FBNeHNe 3NEeKTPOMArHUTHOM MHAYKUMW. T[1OTOK BekTopa MarHWTHOM
VHAYKUMW. DNEKTPOABWKYLLAA cuia WHAYKUMKW. 3aKOH 3/1eKTPOMarHUTHOW
NHAYKUMN Papajes.

BuxpeBoe 3neKTpuyeckoe nose. INEKTPOABMKYLLAA cuna UHOYKUAN B
NPOBOLHWKeE, ABMXKYLLIEMCA MOCTYNaTeIbHO B O4HOPOLHOM MarHUTHOM MNoJe.

MpaBwnno fleHua.

VHOYKTUBHOCTL. fAB/IeHWe CaMOWHAYKUUW. ONeKTPOoABMXKYyLLaa cuna
caMonHAYKUun,

SHEeprnsa MarHUTHOroO Mo KaTyLKN C TOKOM.

DNeKTpPOMarHMTHoe nore.

TexHMYecKne YCTPOWCTBA M MNPaKTUYeCKoe MpUMeHeHMe: MOCTOSAHHbIE
MarHuThbl, 3/1EKTPOMArHUTbI, 3/1EKTPOABUraTeNlb, YCKOPUTENN 3/1IEMEHTapPHbIX
YyacTuu, MHAYKLMOHHAA neyb.

Jlemoncmpayuu

OnbIT IpcTesa.

OTK/OHEHWE 3/1EKTPOHHOM0 MyyYKa MarHUTHLIM MOJIEM.

JINHUN NHOYKUNW MarHATHOIO NONS.

B3aumogeiicTeme AByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[eicTere cunbl JTOpeHUa Ha MOHbI 3N1EKTPONNTA.

FABNeHME 3/1EKTPOMArHUTHON NHAYKLNW.

[MpaBwnno fleHua.

3aBUCMMOCTb  3/1EKTPOABWKYLLEA  CUMbl  MHAYKUMM  OT  CKOPOCTU
N3MEHEHNS MarHUTHOrO NMOTOKa.

FABNeHne caMoONHAYKLMN.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

A3yyeHre MarHMTHOIo NosA KaTyLKN C TOKOM.

WccnepoBaHve einCcTBMS MOCTOAHHOMO MarH1Ta Ha pamKy C TOKOM.

ccnefoBaHue SBEHNS 3/1eKTPOMArHUTHOW MHAYKLUMK,

Pasnea 5. Kosie0anua M BOJTHBI



Tema 1. Mexanuueckue u dICEKMPOMACHUMHbBLE Koniebanus

KonebatenoHas cuctema. CBOOOAHbIE MexaHWYeCcKue  KonebaHus.
"apMoHMYecKne KonebaHus. Mepunog, YactoTa, aMnanTya v ¢asa KonebaHmi.
[PY>XUHHbIA MasATHUK. MaTemaTnyeckuii MasATHUK. YpaBHeHwWe
rapMOHMYEeCKNX KonebaHwiA. [peBpalleHne 3SHepruv Mpu  rapmMoHUYECKUX
KonebaHusx.

Kone6aTenbHblil KOHTYP. CBOGOAHbLIE 3M1EKTPOMarHUTHbIE KonebaHus B
NAeaslbHOM KO/iebaTe/lbHOM KOHTYpe. AHaNOrNA MeXay MeXaHUYecKUMu U
3/IEKTPOMarHUTHbIMKU KonebaHuamu. ®opmyna TOMCOHa. 3aKOH COXpaHeHus
3Heprun B naeasbHOM KonebaTe/lbHOM KOHTYpE.

MMpeacTaBneHne 0 3aTyxawowWmx  KonebaHumax.  BbIHY)XAeHHble
MexaHW4yeckue KosiebaHms. Pe30HaHC. BbIHYX/AEHHbIEe 3/1EKTPOMArHUTHbIE
KonebaHus.

[MepemMeHHbIM TOK. CWHYCOMAANbHbIA MEepeMeHHbIA  TOK. MOLIHOCTb
NMepemMeHHOro Toka. AMMIMTYAHOE U AEWCTBYIOLLEE 3HAYeHWe CU/bl TOKa W
Harnps>KeHs.

TpaHchopmarop. [Mpon3BOACTBO, nepegjadya MU noTpebneHue
3NIeKTPUYECKOM  3HEpPrMn.  JKOMOTMYECKMe PUCKM  MNPU  NPOU3BOACTBE
3/IEKTPO3Heprun. KynbTypa UCMO/b30BaHUS 3MIEKTPO3HEPrM B MOBCEAHEBHOW
YN3HN.

TexHMYecKne YCTPOMCTBA M NPaKTUYECKOe NMPUMEHEHWNE: 3NEKTPUYECKNI
3BOHOK, FeHepaTop NepeMeHHOro ToKa, IMHUW 3/1eKTponepeaay.

Jlemoncmpayuu

ccnepoBaHve napamMeTpoB KosiebaTeslbHON cucTeMbl (MPY>XMHHbLIA UK
MaTeMaTUYeCKNin MasTHUK).

HabntoaeHme 3aTyxatoLmx KonebaHui.

ccnenoBaHme CBOMCTB BbIHYXXAEHHbIX KONebaHWiA.

HabntoseHne pe3oHaHca.

CB06O/HbIE 3M1IEKTPOMArHUTHbIE KOJIebaHus.

OcumnnorpaMmmMbl (3aBUCUMOCTU CWUJIbl TOKA W HAnNPsHKEHUS OT BPeMeHW)
0151 3NeKTPOMarHUTHbIX KonebaHWia.

Pe3oHaHC npu nocnefoBaTe/lbHOM COEAUHEHMU PEe3NCTOpa, KaTyLUKW
WHAYKTUBHOCTM N KOHAEHcaTopa.

Mogenb NMHWUK 3N1eKTponepesaudn.

Yuenuuecxuii sxcnepumenm, 1abopamopivle pabomeol

WccnefoBaHve 3aBUCUMOCTM Nepuoga ManbiX KonebaHuin rpysa Ha HUTU
OT A/IMHbI HATU N Macchbl rpysa.



iccnefoBaHve NepeMeHHOro TOKa B LUEnM W3 NOCNefoBaTesibHO
COeIMHEHHbIX KOHAeHcaTopa, KaTyLLKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbLE 60/IHbI

MexaHn4yecKne BOJIHbI, YCNOBUA pacnpoctpaHeHus. lMepuopg. CKOpoCTb
pacrnpocTpaHeHMsa W AAvHa BOJHbIL. [lonepeyHble M NPOAOJbHBLIE  BOJHBI.
HTepdepeHLmMa 1 auppakumsa MexaHUYeCKMUX BOSH.

3BYyK. CKOpOCTb 3BYKa. (pPOMKOCTb 3BYKa. BbicoTa TOHa. TeMb6p 3BYKa.

ONeKTPOMAarHUTHbIe BOJIHbI. YCNOBUA W3NYYEHUS 3NEKTPOMArHUTHbIX
BO/MH. B3aMMHas opueHTauunsi BeKTopoB E, B, V B 31eKTPOMarHUTHOW BOJIHE.
CBOIACTBa 3/1IEKTPOMArHMUTHbLIX BOJH: OTPaXKeHWe, NPenoM/eHre, nonsapusaums,
andpakums, nHtepdepeHLmsa. CKoOpoCTb 3/IEKTPOMarHUTHBLIX BOJH.

LLIkana 3neKTpomMarH1UTHbIX BOMH. [prMeHeHre 3N1eKTPOMarHUTHbLIX BOJH
B TEXHUKE U ObITY.

[MpMHUMNBLI pagmMocBA3n 1 TenesnaeHns. Pagnonokayus.

ANeKTPOMarHUTHOE 3arpsA3HeHNe OKPYXKatoLLEein cpesbl.

TexHUYecKre YCTPOWCTBA M MPaKTUYECKOe MPUMEHeHWE: My3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3BYKOBasA AMarHOCTMKa B TEXHWKE W MeauuunHe, pagap,
pagnonpuEMHINK, TeNeBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3zoBaHuMe 1 pacrnpocTpaHeHue NonepeyHbIX U NPOLO/IbHbIX BOH.

Konebntoweecs Teo Kak MCTOYHUK 3BYKaA.

HabnofeHve oTpaykeHUs 1 NPeNoMIeHNA MeXaHNYeCKMX BOJH.

HabntoaeHve nHTepepeHUMnN 1 andpakumnm MexaHNYecKnx BOJH.

3BYKOBOW pe30HaHcC.

HabntogeHne CBA3M rPOMKOCTU 3BYKa M BbICOTbl TOHAa C amMMnIUTYAON U
4acTOTON KonebaHWiA.

WNccnepoBaHne  CBOWCTB  3/IEKTPOMArHWUTHBIX — BOJH:  OTPaXXeHMe,
npenomMIeHe, NoAApM3aums, Auppakums, NHTeptepeHuLms.

Tema 3. Onmuka

CeomeTpuyeckasd ontuka. [pAMONMHENHOE pacnpocTpaHeHWe cBeTa B
0flJHOpoAHO cpefe. Jlyd cBeTa. TOYEUHbIN MCTOYHUK CBeTa.

OTpaxeHune cBeTa. 3aKOHbI OTPaXXeHUsi cBeTa. MOCTPOeHUe N306PaKEHWI
B N/IOCKOM 3epKaJie.

MpenomneHne cBeTa. 3aKOHbl MNPenoMaeHnst cBeTa. ABCOMOTHbIA
nokasate/ib npesnomMeHuns. MonHoe BHyTpeHHee oTpaxkeHWe. MpefenbHbIi yron
MOJIHOIO BHYTPEHHETO OTPaXKEHNS.

Ouncnepcus ceeTta. CnoxXHbIn coctaB 6e10ro ceeTa. LiBeT.



Cobupatowine ©n paccemsarolime nMH3bl. TOHKas nMH3a. POKyCHoe
PaccTosiHMe N OMTMYeCKas Cuia TOHKOM NMH3bI. oCTpoeHNe N306padkKeHNIA B
cobvparoWwmx U pacceMBalOlUMX MH3aX. Popmyna  TOHKOW  JIUH3bI.
YBenn4yeHue, 1aBaeMoe JIMH30M.

Mpesenbl NPUMEHUMOCTM FreOMETPUYECKOW OMTUKMN.

BonHoBas ontuka. WMHTepdepeHums ceeta. KorepeHTHble WCTOUYHUKW.
Ycnosusi HabnogeHUs MakCUMyMOB M MUHWMYMOB B MHTep{epeHLMOHHO
KapTUHe OT ABYX CUH(A3HbIX KOrePeHTHbIX MCTOYHUKOB.

Ongpakumns ceeta. [OugpakuynmoHHas pelwléTka. Ycnosue HabnogeHus
rNaBHbIX MaKCUMyMOB MpV MNafieHMM MOHOXPOMATUYEeCKOro CBeTa Ha
ANPPaKLMOHHYIO PELLETKY.

Monapusalma ceeTa.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHWNE: OYKK, Nyna,
(hoToanmapar, NPOEKUMOHHbLIA annapart, MWKPOCKONM, TefieCKorn, BO/IOKOHHas
ONTUKA, AN(PaKLMOHHAsA pPeLLéTKa, NONSPon.

Jlemoncmpayuu

MpAMOSIMHEHOE pacnpoCTpaHeHne, OTPaXKeHMe W MpesioMeHne CBeTa.
OnTunyeckne Npmnbops.!.

[MofHOe BHYTPeHHee oTpaXKeHWe. Mojenb CBeTOBOJA.

ccnenoBaHme CBOMCTB M306paXKeHWI B IMH3aX.

Mogenu MMKpockona, Teneckona.

HabntoaeHve nHTepepeHLUMn ceeTa.

HabntoaeHve gudpakumm ceeta.

HabntogeHve gucnepcum ceeta.

[MonyyeHne cnekTpa ¢ MOMOLLH0 MPU3MBbI.

MonyyeHme criekTpa ¢ NOMOLLI0 ANPPaKLMOHHOW PELLETKM.

HabntogeHve nonspusanmm ceeta.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

13mepeHme nokasatens npefioMieHns CTekna.

ccnenoBaHme CBOMCTB N306paXKeHWI B IMH3aX.

HabntoneHne ancnepcun ceeta.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH

paHuUbl  NPUMEHMMOCTM  K/IAaCCUYEeCKOW  MexaHuku.  [locTynartbl
cneunanbHON TeopUM OTHOCUTENIbHOCTW: WHBApPUAaHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyMe, NPUHLUMM OTHOCUTENIbHOCTN SHLLTENHA.

OTHOCUTENbHOCTL O HOBPEMEHHOCTWU.  3amef/IeHMe  BPeMeHu U
COKpaLLIEHWE [/IHBI.



3HepFI/IF| n NMMnNynbC pEHFITMBMCTCKOVI YacCTuLbl.

CBfA3b MacCbl C 3Heprved W WMMNYNbCOM PENATUBUCTCKOM 4YacTuLpbl.
DHeprusa NoKos.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®oToHbl. Popmyna [MnaHKa CBA3M 3HEPrMM (POTOHA C ero 4acToTOM.
SHeprua n umnynbc oToHa.

OTKpbITME ¥ uccnegosaHne ¢oToadpekta. OnbiTel A. . CToneTtosa.
3aKoHbl poTo3htheKTa. YpaBHEHNe DHLLTENHA Ans oToaddekTa. «KpacHas
rpaHnuUa» oToadhekTa.

[asneHue ceeta. OnbIThl 1. H. Jlebesesa.

XUMKUYeCKoe aeincTBme CBeTa.

TexHMYecKne YCTPOMCTBA M MPaKTUYECKOe MpUMeHeHue: (HOTO3/EMEHT,
(hoToAaTUMK, CONHeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

POoTO3(h(PEKT Ha YCTAaHOBKE C LMHKOBOW MNacTUHOM.

ccnefoBaHne 3aKOHOB BHeLLIHEro (hoToaddekTa.

CeeToaumoa.

ConHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa no paccesHUIo o -4acTuu,.
[MnaHeTapHaa mofenb atoma. llocTtynatel bopa. WM3nyyeHue n nornolleHve
(hOTOHOB MpY Nepexofe atoMa C OLHOr0 YPOBHA 3Heprum Ha Apyroin. Buapbl
cnekTpoB. CMNeKTp YPOBHe 3Hepruy atToma Bo40poaa.

BonHoBble cBoicTBa 4acTuu. BonHbl ge Bpoiinsa.  KopnyckynsipHo-
BO/THOBOW Ayann3m.

CnNOHTaHHOE Y BbIHYXXEHHOE 13/TyYeHue.

TexXHUYeCKre YCTPOMCTBA M MPaKTUYECKOE MPUMEHEHME: CMeKTPasibHbIN
aHanm3 (CNeKTPoCcKon), nasep, KBaHTOBbIN KOMMbIOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepdopaa.

OnpegfeneHvie ANUHbI BOMHbI lasepa.

HabntofeHne NMHenyaTbiX CNEKTPOB U3/TyYeHUs.

INa3ep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

HabntofeHne NMHenyaToro cnekTpa.

Tema 3. Amomnoe a0po



AKCNeprMeHTbI, [0Ka3blBatoLMe CMOXHOCTb CTPOeHna agpa. OTKpbITUE
pagmoakTuBHOCTW.  OnbiThl  Pesepdopfa No  OMpefenieHnto  cocTasa
PafMoaKTUBHOro u3nyyeHuns. CBoilcTBa anbha-, 6eta-, ramMma-usnyyeHus.
BnsHWe pafnMoakTUBHOCTY Ha XXMBbIE OPraHu3Mbl.

OTKpbITVE NPOTOHA U HEWTPOHa. HyknoHHas mogens agpa IMenseH6epra—
BaHeHKo. 3apsg sapa. MaccoBoe unco sgpa. sotonsl.

Anba-pacnag. 3NeKTPOHHbIA W MO3UTPOHHBIA 6GeTa-pacnag. aMma-
N3nyyeHne. 3aKOH pagmoakTUBHOIO pacnaja.

SHeprus cBA3nN HYKNOHOB B Aape. AaepHble cunbl. [eeKT macchl aapa.

AnepHble peakumn. [leneHne n cCUHTE3 saep.

AnepHbld peakTop. TepMmosgepHbIA cuHTe3. Mpobnembl 1 MepcreKTHBbI
AAEPHON 3HepPreTUKN. IKOOTNYECKINE aCreKTbl SAePHON 3HePreTUKM.

DneMeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeToAabl HabMOAEHUS N perucTpaLnn afieMeHTapHbIX YacTul,

dyHLaMeHTa/IbHble B3aMMOAENCTBUS. EAMHCTBO (DM3NYECKOW KapTWHbI
Mupa.

TexHMYecKne YCTPOWCTBA W MPaKTUYeCKoe MPUMEHEHME: [03UMETP,
Kamepa BunbcoHa, aepHbIin peakTop, aToMHasi 6omba.

Jlemoncmpayuu

CUETUMK MOHN3NPYIOLLMX YacTuL,

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

ccnepoBaHme TpekoB YacTu, (Mo rotoBbIM hoTorpadmsam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

JTanbl  pasBuUTUA acTpoHoMuKW. [lpuvKnNagHoe W  MUPOBO33PEeHYECcKoe
3HayeHne acTpoOHOMUW.

Bupg 3B&3gH0ro Heba. Cosee3ams, Apkue 3BE3[bl, NIaHeTbl, UX BUAMMOE
LBVKEHME.

ConHeyHasa cuctema.

ConHue. ConHeyHaa aKTUBHOCTb. VICTOYHMK 3Heprun ConHua 1 3BE3L.
3BE3bl, NX OCHOBHble XapaKTepUCTUKW. [uarpamMmma «CreKTpasibHblIA Knacc —
CBETMMOCTb». 3BE3[bl [MTaBHON MocnefoBaTe/lbHOCTU. 3aBUCUMOCTbL «Macca —
CBETMMOCTb» NS 3BE3[ rNMaBHOW NocneaoBaTeNlbHOCTU. BHYTpeHHee CTpoeHue
3Bé34. CoBpeMeHHbIe NPeACTaBEHNS 0 NPOUCXOXAEHMU U 3BoMouun ConHua
N 3BE3[,. DTanbl XXU3HW 3BE3L.

MneuHblid MyTb — Hawa ManakTuka. MNonoxeHne n apxkeHne ConHua B
["anakTnke. Tunbl ranakTuK. Paguvoranaktnku v Kasapbl. YEpHble Ablpbl B
Aapax ranakTuk.



BceneHHasi. PacwumpeHve BceneHHol. 3akoH Xab6na. PasberaHue
ranakTuk. Teopus bonbLLOro B3pbiBa. PENNMKTOBOE U3/TyUeHNe.

MaclutabHas CTpykTypa BeceneHHoi. MeTtaranaktuka.

HepeluéHHble npobnembl aCTPOHOMMM,

Yuenuueckue nabnrooenus

HabntogeHns HEBOOPYXXEHHbIM rnasom C 1CMO/Ib30BaHNEM
KOMMbIOTEPHBIX  MPUIOXKEHUA [N ONpeAeneHns MoSIOXKeHUA HebeCHbIX
00bEKTOB Ha KOHKPETHYIO aTy: OCHOBHbIe CO3Be3ausA CeBepHOro nosyLapus u
APKKe 3BE3abl.

HabntoneHns B Teneckon J1yHbl, nnaHeT, MneyHoro MNytu.

O0o0mariiee NOBTOpPeHUE

Ponb (M3MKM M acTPOHOMUM B 3KOHOMWYECKORN, TEXHO/IOMMYECKOM,
COLMaNbHON N 3TUYECKON cepax [eAaTeflbHOCTU YenoBeKa, PoSib U MeCTO
(M3MKM N acCTPOHOMUW B COBPEMEHHOM Hay4yHOW KapTUHe MWpa, Posb
(h13MYecKoin Teopun B POPMMUPOBAHMM MPELCTaBEHNA O (PU3NYECKON KapTuHe
MUpa, MECTO (PM3MYECKON KapTUHbI MUpa B O6OLEM pPsAay COBPEMEHHbIX
eCTECTBEHHO-Hay4YHbIX MPeACTaBIeHNA O NPUPOZE.

MexknpeaMeTHbIE CBSA3H

3yyeHne Kypca mn3nkm 6a30BOro ypoBHs B 11 Knacce OCyLLEeCTB/ISETCA C
YYETOM cofepyKaTe/lbHbIX MEXMPeAMETHbIX CBA3eM C Kypcamu MaTeMaTWuKu,
oronornn, Xmnn, reorpan 1 TEXHONOTUN.

Medicnpeomemmnoie nonsimusi, CBA3aHHbIE C U3yUYeHVEM METOLO0B Hay4YHOro
MO3HaHWS: SBMEHNE, HAYYHbIA (PaKT, r1noTesa, usnyeckas BeIMYMHA, 3aKOH,
Teopus, HabNoAeHME, IKCMEPUMEHT, MOAENMPOBaHNE, MOAENb, U3MEPEHME.

Mamemamuxa: peWeHNe CUCTEMbl YpaBHEHWUW, TPUTOHOMETPUYECKME
hyHKUMM: CUHYC, KOCVHYC, TaHreHc, KOTaHreHc, OCHOBHOE
TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbI N UX MPOEKLMM HA OCU KOOPAMHAT,
C/IOXXEHME BEKTOPOB, MPOM3BOAHbIE 3MIEMEHTAPHbIX (PYHKLMWIA, NpPU3HaKK
nofobus TPeyrosibHWKOB, OrnpefesneHne naowaan naocknx quryp n oobéma
Ten.

Buonozus: 3NEKTPUYECKME SBMEHUS B XKMBON Npupode, KonebaTenbHble
OBVKEHUS B >XMBOW NpPUpPOAe, ONTUYECKME ABMIEHUA B XXMBOW MpUpoAE,
[eCTBME pagmaLmn Ha XXnBble OpraHn3mbl.

Xumusi: CTPOEHWE aToOMOB W MOJIEKY/, KPUCTa//IMYecKas CTPYKTypa
TBEPAbIX TeN, MexaHW3Mbl 06pa3oBaHUs  KPUCTUIMYECKOW  PELLETKM,
CMEKTPa/bHbI aHan3.

leoepachusi:  MarHUTHble MOMOCA 3eM/IM, 3a/1IeXKU  MarHUTHbIX PYya,
(hoTOCHEMKA 3eMHOI NOBEPXHOCTK, MPefcKasaHne 3eMIETPSCEHNIA.



Texnonoeus: NUHUWA 3NEKTponepenad, reHepaTtop MEPeMEHHOro TOKa,
aneKTpoABuraTenb, NHAYKUMOHHAA Medb, pajap, pagnonpuémMHuK, Tenesmsop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHBIN annapaTt, BO/IOKOHHaA ONTUKa,
CO/ITHeYHas b6aTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoeHne y4yebHOro npeamerta «dusmka» Ha ypoBHE CpefHero obuiero
obpa3oBaHMsi  (6a30Bblii  YPOBEHb)  [JO/MKHO  06ecrneynTb  [OCTUXKEHUe
CNeayrowmx IMYHOCTHBIX, MeTanpeaMeTHbIX U NPeAMETHbIX 006pa3oBaTe/bHbIX
pe3ynbTaToB.

JIMHHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Y4eOHOro npeamera «®PuU3NKa»
OO/MKHbl  OTpaXKaTb  FOTOBHOCTb M CMOCOGHOCTb  0ByyvatoLmxcs
PYKOBOACTBOBATbCA CHOPMUPOBAHHON BHYTPEHHEN MO3MLMENA NIMYHOCTH,
CUCTEMOIN LIEHHOCTHbIX OPUEHTALMIA, MO3UTUBHbIX BHYTPEHHUX YOEXAEHWN,
COOTBETCTBYIOLMX  TPaAMLMOHHBIM  LEHHOCTSIM  POCCMIICKOro  06LLecTBa,
pacLUMpPEHMe >KM3HEHHOTO OMbiTa W OMblTa [eATe/IbHOCTM B NpoLecce
peann3aumMm OCHOBHbIX HarpaBfeHW BOCMUTATENbHON AeSTeNbHOCTW, B TOM
4mcne B YacTu:

1) rpaaaHCKOro BOCIIMTAHMS:

C(hOPMUPOBAHHOCTb  FPaXXAAHCKOM  Mo3vuUumM  06yuvatollerocs  Kak
aKTMBHOIO M OTBETCTBEHHOIO Y/leHa POCCUMINCKOro 06LLecTBa;

NPUHATUE  TPaAWMLUMOHHBLIX OOLLEYENIOBEYECKMX TYMAHUCTUYECKUX W
AEMOKPATUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTW COBMECTHYIO [eATe/IbHOCTb B MHTEPEeCcaxX rpaXkaaHCKoro
06LLecTBa, y4acTBOBaTb B CamMoynpaBieHUn B 06pa3oBaTe/IbHOM OpraHmn3aumu;

YMEHME  B3aUMOAENCTBOBaTb C  COUMaNbHbIMA  WHCTUTYTamn B
COOTBETCTBUM C UX (OYHKLMAMU N HA3HAYEHWNEM;

FOTOBHOCTb K N'YMaHWTapHOW U BONIOHTEPCKOW AeATENbHOCTY;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

ChOpMUPOBAHHOCTb  POCCUIACKONA rPaXXOAaHCKON  WMAEHTWUYHOCTMU,
NaTpMoTM3Ma;

LIEHHOCTHOE OTHOLLEHME K rOCYAapCTBEHHbIM CMMBO/aM, AOCTMXKEHUAM
POCCUCKMX YUYEHBIX B 06/1aCTU PUNKM N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

ChOpMMPOBAHHOCTb HPABCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCOGHOCTb OLEHMBATL CUTYaLMIO U NPUHUMATb OCO3HAHHbIE PELLEHNS,
OPUEHTUPYSCb Ha MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTK, B TOM YMUC/iE B
LEeATEeNIbHOCTU YUYEHOrO;



0CO3HaHMWe NNYHOro BK/1ada B MOCTPOEHME YCTOMYMBOrO Oy AyLLEro;

4) ICTCTHYCCKOI'O BOCIIMTAHUA .

3CTETUYECKOe OTHOLUEHMEe K MUpY, BK/HOYad 3CTETUKY HAy4HOro
TBOPYECTBa, NMPUCYLLEro (PU3NYECKOW HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3nyHbiM cthepaM NPotecCUoHabHOW AeATelbHOCTU, B TOM
ynucne CBA3aHHbIM C (PU3UKOM U TEXHUKOW, YMEHMe COBepLUaTb OCO3HaHHbIN
BbI6Op OyayLle npodgeccn U peasin3oBbiBaTb COOCTBEHHbIE YKWU3HEHHbIE
MnaHbl;

FOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHMIO M CaMO0Opa3oBaHWMO B
06/1aCcTV (IU3NKIN Ha MPOTSHXKEHNN BCEW XKNU3HU;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHUS:

CPOPMMPOBAHHOCTb 3KOMOMMYECKON Ky/bTYpbl, OCO3HaHWE T/106a/lbHOr0
XapakTepa 3K0N0rnMyeckmx npobnem;

NNaHUPOBaHME W OCYLLECTB/IEHNE AENCTBUM B OKPYXKaloLLeil cpefe Ha
OCHOBE 3HaHWS LieNel YCTONUMBOrO pa3BUTUS Ye/TIOBEYECTBA,;

paclUMpeHne OnbiTa AeATe/IbHOCTU 3KOI0MMYeCKo HanpaBieHHOCTN Ha
OCHOBE NUMEIOLLIMXCA 3HAHWI N0 PU3NKE;

7) HEHHOCTH HAYYHOT' O MMO3HAHUA:

ChOpPMMPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HAYKMW;

0CO3HaHWe LeHHOCTM Hay4HOW AeATe/IbHOCTW, FOTOBHOCTb B MpoLecce
N3y4yeHUs  (DU3MKN  OCYLLECTBMSATb  MPOEKTHYHD W UCCNefoBaTe/IbCKYHo
[EeATENbHOCTb MHAMBMAYANIbHO U B rpynne.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el cTBUSA
ba3oBble Jiornuyeckue AeMcTBUA:
CaMOCTOATENbHO  (POPMYNIMPOBAThL W aKTyaM3nMpoBaTb  MPo6emy,
paccMaTpuBaTh e€ BCECTOPOHHE;
onpefensTb LeNn AesTenbHOCTW, 3aAaBaTb MapaMeTpbl U KPUTEPUKU UX
AOCTUXKEHWNA,
BbIAB/IATb 3aKOHOMEPHOCTU WU TMPOTUBOPEYNA B pPaCCMATPUBAEMbIX
QJI/I3I/I‘-IeCKVIX ABJIEHUAX,
pa3pabartbiBaTb MaH peLleHnst NPo6IeMbl C YYETOM aHa/IM3a MMEKOLLNXCA
MaTepuasibHbIX U HeMaTepuabHbIX PECYPCOB;



BHOCUTb KOPPEKTUBbI B  AEATENbHOCTb, OLEHMBATb COOTBETCTBUE
pe3ynibTaToB LefIiM, OLeHMBaTb PUCKM NOCNELACTBUIA AeATeNbHOCTH;

KOOpPAMHUPOBaTb W BbIMOMHATL paboTy B YCNOBMSX  peasibHOro,
BUPTYa/IbHOIr0 ¥ KOMGUHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbILLSIEHNE MPU PELLEHNN XXN3HEHHbIX NPOo6eM.

ba3oBble HuccejaeaoBsareJIbCKue IleﬁCTBHﬂ:

B/lafleTb HayYHON TePMUHONOIMEN, K/IKOUYEBLIMW MOHATUAMU U MeToLamu
(hM3MYECKOI HayKM;

BMafleTb  HaBblkaMW  y4ebHO-MCCMef0BaTe/IbCKON M MPOEKTHOM
[eATeNbHOCTM B 06/1aCTU  (DU3MKKM, CMOCOBHOCTHID UM TOTOBHOCTBIO K
CamMOCTOATE/IbBHOMY ~ MOWCKY  METOAOB  pelleHnst  3afady  (PU3NYEecKoro
COAEPXKaHNs, NPUMEHEHMIO Pa3/IMYHbIX METOA0B MO3HAHWS;

BafleTb BWAAMW [AeATeNIbHOCTW MO MO/YYEHUO HOBOMO 3HaHWS, ero
MHTeprpeTauun, npeobpasoBaHN0 M MPUMEHEHUIO B Pa3/IMYHbIX YYeOHbIX
CUTYyaumsax, B TOM YMCe NP Co3[4aHMM YUYebHbIX MPOEKTOB B 06/1aCTU (DU3NKN;

BbISBNATb MPUYMHHO-CIEACTBEHHbIE CBA3W W aKTyanu3uposaTtb 3afaqy,
BblABUraTb MMMNOTe3y e€ pelleHnsi, HaxoaUTb apryMeHTbl A4/ JOKas3aTe/lbCTBa
CBOMX YTBEPXXAEHWIA, 3a/1aBaTb NapameTpbl U KPUTEPUUN PeLLEHNS;

aHa/IM3MpoBaTh MOJlyYeHHblIE B XO4e PelleHns 3afjayn  pesynbTaThl,
KPUTUYECKM OLleHMBaTb WX AOCTOBEPHOCTb, MPOrHO3MpPOBaTb W3MEHEHVE B
HOBbIX YCMOBUAX;

CTaBUTb W (hOPMYNMpPOBaTb COBCTBEHHbIE 3aayn B 06pa3oBaTelbHOM
[EeATeNIbHOCTN, B TOM YMC/E NPU N3YYEeHUN (IU3NKMK;,

AaBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIA OMbIT;

YMeTb [MEPEHOCUTb 3HaHWA MO (U3NKe B MpPaKTUYecKyto 061acTb
XXU3HEAEATEIbHOCTY;

YMETb MHTErpupoBaTh 3HaHWNA U3 pasHbIX NPeAMETHbIX 06/1acTel;

BblABUraTb HOBbIE UAEW, NpeanaraTb OpUrnMHabHble MOAXO0AbI U PeLLeHNSs;

CTaBUTb NPOGNEMbI 1 3a[a4u, JOMNYCKaKOLLME albTEPHATUBHbIE PELLEHUS.

Pabora ¢ unpopmaumeii:

BNafleTb HaBblKaMK MOSyYeHUs MHQOPMaLMM (U3NYECKOrO COAepXKaHUA
13 UCTOYHWMKOB Pa3HbIX TUMOB, CAMOCTOATENbHO OCYLLECTB/ATL MOUCK, aHa/In3,
CUCTEMATU3ALMIO U MHTEPNPETALMIO UH(OPMaLMK Pa3NInyHbIX BUAOB U (POpM
NpeAcTaB/eHNS;

OLleHMBaTb JOCTOBEPHOCTL MHOPMAaLNN;

MCMO/b30BaTb CPeACTBA  WHPOPMAUMOHHBLIX W KOMMYHUKALMOHHbIX
TEXHOMOTMA B PELIEHUN  KOTHUTKMBHbLIX,  KOMMYHUKaTMBHbIX U
OpraHu3auMoHHbIX 3afa4 ¢ coboaeHNneM TPpeboBaHWUIA 3ProOHOMUKM, TEXHUKM



6€30NacHOCTW, TUTUEHbI, PECYPCOCOEPEXKEHUNS, NPABOBLIX U 3TUYECKNX HOPM,
HOPM MH{OPMaLMOHHOW 6€30MacHOCTY;

COo37jaBaTb TEKCTbl IM3NYECKOro COAepXKaHWsi B Pa3/IMYHbIX hopmaTtax C
YYETOM Ha3HauyeHus MHopMaUMn W LENeBO  ayauTopuKn, BblbMpas
ONTUManbHYO hopMy NMpeacTaBNeEHUS 1 BU3yam3aLmn.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble I[eﬁCTBHH:

OCYLLECTBNATL 0OLWEeHWe Ha Yypokax (M3MKM W BO BHE-YPOYHOi
NeATeNbHOCTY;

pacno3HaBaTb MPeAnoCbITKA  KOHMKTHBIX CUTyauuil KM cMsrvaTb
KOH(INKTbI;

Pa3BEPHYTO M NIOrMYHO U3naraTb CBOK TOYKY 3PEHMSI C UCMO/Ib30BaHNEM
A3bIKOBbIX CPe/ICTB;

MOHMMATb W UCMNOMb30BaTb  MpeMMyLLecTBa  KOMaHAHOW  W”
NHANBUAYa/IbHOW paboThl;

BblOMpaTb TEMaTUKY M METOAbl COBMECTHbIX AEWCTBUIA C YYETOM O0OBLLMX
MNHTEPECOB 1 BO3MOXKHOCTEN KaXKAO0ro YeHa KOJINEKTUBA;

NPUHMMATL LENN COBMECTHOWM [esTeNlbHOCTW, OpraHM30BbIBaTb W
KOOPAUHMPOBATb AEWCTBMS MO €€ AOCTUMXKEHUIO: COCTaBMsATb MnaH [AeNCTBUiA,
pacnpeiensiTb Poav C YY4ETOM MHEHWMA YYaCTHMKOB, 06CYKAaTb pe3y/bTaTbl
COBMECTHOM paboThl;

OLleHMBaTb Ka4yeCTBO CBOEro BK/afa M KaXO0ro yyaCTHMKA KOMaH[bl B
006LLUKMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUSM;

npeanaraTb HOBble MNPOEKTbl, OLUEHMBaTb WAEW C MO3MUUN HOBU3HBI,
OpPUTNHANBHOCTK, NPAKTUYECKOW 3HAYUMOCTW;

OCYLLLECTB/IATL MO3MTUBHOE CTpaTernyeckoe MOBeAEeHNE B Pas3/IMYHbIX
CUTYyaumsx, NPosIBNSATb TBOPUECTBO 1 BOOOPaXKEHWE, ObITb UHALMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATE/IbHO  OCYLLECTBNATL  MO3HaBaTe/IbHYK0  [eATe/IbHOCTb B
obnactm (U3MKM K acTPOHOMWUW, BbIABNATL MPO6GMEMbI, CTaBUTb W
(hopMynMpoBaTb COOGCTBEHHbIE 3aauu;

CaMOCTOATE/IbHO COCTaBMATb MaH PeLleHns PacyETHbIX M KaYeCTBEHHbIX
3afa4y, nnaH BbINOMHEHNA MPaKTUYECKOW paboTbl C YYETOM UMEKOLLMXCS
PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEN 1 NPenoYTeHWIA;

[iaBaTb OLIEHKY HOBbIM CUTYaLUaM;



paclwmpATb  paMKM  y4ebHOro npegmeTra Ha  OCHOBE  JIMYHBIX
NpeanoYTEHNI;

[enaTb OCO3HaHHbIA BbIGOP, aprymMeHTUpoBaTb €ro, 6paTb Ha Cebs
OTBETCTBEHHOCTb 3a PeLLEeHNE;

OLleHMBATb MPUOOPETEHHDIN OMbIT;

cnoco6cTBoBaTh (HOPMUPOBAHUIO U MPOSBMEHUIO 3pyauuMKM B 061acTu
(bM3MKK, MOCTOSHHO MOBbIWATbL CBOM 06pa3oBaTe/lbHbIA M KY/NbTYPHbINA
YPOBEHb.

CaMOKOHTpOJIb, 3MOIII/IOHaJIBHblﬁ HHTCJIJICKT:

[aBaTb OLEHKY HOBbIM CUTYaLMsM, BHOCUTb KOPPEKTUBbI B AESTENbHOCTD,
OLleHMBaTb COOTBETCTBUE Pe3y/IbTaToB LieNAM;

BMafleTb HaBblKamMu  MO3HaBaTe/lbHON  pediekcun  Kak  OCO3HaHWA
COBepLUaeMbIX AeACTBUA N MbICIUTENIbHBIX MPOLLECCOB, WX pPe3ynbTaToB U
OCHOBaHWI;

MCMo/b30BaTb MPUEMBI  pedyiekCUn  ANA  OLUEHKM CuTyauuu, Bblbopa
BEPHOI0 peLleHus;

YMeTb OLEHMBATb PUCKM W CBOEBPEMEHHO MPUHMMATL PeLLeHns Mo Ux
CHUKEHWIO;

NpUHMMaTb MOTMBBI WU apryMeHTbl APYrnx Mpu aHaiM3e pesynbTaTos
[eATeNbHOCTY;

NpuHMMaTb cebs, NOHMMas CBOW HeJOCTaTKM U JOCTOUHCTBA;

NpUHMMaTb MOTMBBI W apryMeHTbl ApYrmx Mpu aHain3e pesynbTaTos
[eATeNIbHOCTY;

Npu3HaBaTb CBOE MpaBo 1 NpaBo APYrux Ha OLLIMOKMN,

B npovuecce 4OCTUXKEHNS IMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUS MPOrpaMMbl
Nno (u3nKe ANA YPOBHA CpedHEro o6ulero obpasoBaHUs Yy 06yYaroLmMXcs
COBEPLUEHCTBYETCH 3MOLMOHA/bHbIA VHTENNEKT, npegnonaratoLmii
CHOPMNPOBAHHOCT:

CaMOCO3HaHWSA,  BK/IHOYAKOLLEro  CMOCOOHOCTb  MOHUMAaTb  CBOE
3MOLMOHaIbHOE COCTOSHME, BWAETb HanpasBieHus pa3BUTUA COBCTBEHHOW
3MOLMOHaNBLHON cthepbl, 6bITb YBEPEHHBIM B CEOE;

CaMOoperyipoBaHunsi, BKIOYAKOLLEro CaMOKOHTPO/Ib, YMEHWE MPUHUMATb
OTBETCTBEHHOCTb 3a CBOE MOBeAeHWE, CMOCOBHOCTL afanTupoBaThCsl K
3MOLIMOHaNIbHLIM  U3MEHEHUAM W MPOSBAATb TMOKOCTb, OblTb OTKPbITbIM
HOBOMY;

BHYTPEHHEN MOTUBALMK, BK/IOYAIOLLEA CTPEMIEHME K JOCTUXKEHUIO LieNn
1 ycrexy, ONTUMMU3M, UHALNATUBHOCTb, YMEHWe [eCTBOBaTb MCXOA4SA U3 CBOUX
BO3MOXHOCTEMW;



aMnaTun, BK/HOYAOLLEA  CMOCOGHOCTb  MOHMMATb  3MOLMOHa/IbHOE
COCTOSIHME  APYrux, Y4uTbiBaTb €ro MNPW  OCYLLUECTB/IEHUN  OOLLEHUS,
CMOCOGHOCTb K COMYBCTBUIO N CONEPEXNBAHUIO;

CouManbHbIX  HaBbIKOB,  BK/HOYaKOWMX  CMOCOOHOCTL  BbICTpauBaTtb
OTHOLLEHWA C APYTMMM NKOAbMK, 3a60TUTLCA, MPOABNATbL UHTEPEC M paspeLlaTb
KOH(AVKTBI.

NPEJIMETHBIE PE3YJIBTATHI

K KoHUy 06y4yeHusi B 10 kiacce NpeiMeTHble pe3ynbTaTbl Ha 6a30BOM
YPOBHe JO/MKHbI OTPaXXaTb CPOPMUPOBAHHOCTb Y 00YHAIOLLMXCA YMEHWIA:

[AEMOHCTPUPOBATb Ha NMpuMepax pPosb U MeCTO (hU3nKM B hopMmnpoBaHmm
COBPEMEHHOWN Hay4YHON KapTWHbI MMpa, B Pa3BUTUM COBPEMEHHOWM TEXHUKU U
TEXHO/IOTNIA, B NPAKTUYECKON AeATeNIbHOCTM HOAEN;

YUMTbIBATb PaHULbl MPUMEHEHUS M3YYEHHbIX (U3NYECKUX MOENei:
MaTepuasibHas TOYKa, MHepumanbHas cuctema OTCYéTa, abCOMOTHO TBEPAOe
Teno, MaeasbHbIA ras3, MOLE/IN CTPOEHWUSA Tas30B, XWUAKOCTEA U TBEPALIX Ten,
TOYEUHbII 3M1IEKTPUYECKMI 3apsf NPY PeLLeHnn (N3NYeCcKnX 3agay;

pacrnosHaBaTb (pM3nYeckue sBMeHUs (npoueccbl) U O0OBACHATL WX Ha
OCHOBE 3aKOHOB MeXaHWKW, MONeKyNAPHO-KMHETUYECKON TEOpUn CTPOeHUS
BELecTBa W  3/MEKTPOAUHAMUKW:  pPaBHOMEPHOE U PaBHOYCKOPEHHOE
NPAMOSIMHEHOe  [BMXKEHMe, CBOOOAHOe nafeHWe Ten, [ABWKeHWe o
OKPY)KHOCTKM, MHepuusi, B3aMMofeicTeuve Ten, Aanddysms, 6pOYHOBCKOE
[BWKEHWE, CTPOEHME XNAKOCTEN U TBEPABIX TeN, M3MEHeHWe 06bEMaA Ten npu
HarpeBaHUn (OXnaxnaeHwun), Tenj0BOe paBHOBECKE, MUCMAapPeHNe, KOHAeHcaLms,
NNaB/fIeHNe, KPUCTIN3aLMSA, KUMEHWe, BIAXHOCTb BO34yXa, MOBbILEHME
[AaB/IEHNA Trasa MpW ero HarpeBaHUM B 3aKPbITOM COCYAe, CBA3b MeXay
napameTpaMyM COCTOSHMSA rasa B M30Mpoueccax, anekTpusauus  Ten,
B3aMMO/ENCTBME 3aPAL0B;

OMUCbIBaTb MEXaHWYECKOe ABUXKEHME, UCMOb3YS (DU3NYECKNE BENIMUNHDI:
KOOpAuHata, nyTb, NepemeLleHne, CKOpPOCTb, YCKOPEHWe, macca Tena, Cuna,
UMMYNbC  Tena,  KUHeTMYecKas  3Heprus,  noTeHUMasbHas  3Heprus,
MexaHMyeckas paboTa, MexaHuMyeckKas MOLLHOCTb; MpY OnNucaHun npaBubHO
TPaKToBaTb (PU3NYECKNIA CMbIC/T UCMO/b3YEMbIX BENYMH, UX 00603HAYEHMS U
eVHULbI, HAX04MTb (hOPMY/Ibl, CBA3bIBAIOLLME AAHHYIO (IU3NYECKYIO BENINMUUHY
C ApYyrvMu BeNIMUYNHaMMU;

OMUCbIBaTb M3Y4eHHble TEr/oBble CBOMCTBA TeN W TEM/IOBblE ABMEHNUS,
NCMoMb3ys (PU3NYECKME BENWMUMHBI: [aBlieHVWe rasa, Temrepartypa, CpefHss



KWHeTnYecKas 3Heprus Xa0TNYeCcKOoro [BVKEHWS MOMEKy,
CpeAHeKBaApaTMyYHas CKOPOCTb MOJEKY/, KOMIMYECTBO TeMsoTbl, BHYTPEHHAS
3Heprus, paboTa rasa, KO3((ULUMEHT TMONE3HOro AelCTBMSA  TEMNI0BOrO
ABuUratens; npu OMWCaHWW MpPaBW/IbHO TPAKTOBaTb (PU3NYECKNIA  CMbICT
MCMO/b3yeMbIX Be/IMYMH, UX 0003HAYEHUS U eAVHMLbI, HAXOAUTbL (HOPMYIbl,
CBA3bIBAIOLLME JAHHYIO (DU3NYECKYIO BEIMYMHY C APYTMMU BENIMUNHAM;

OMUCbIBaTb  M3YYeHHble  3NIEKTPUYECKMe  CBOCTBa  BellecTBa U
aNEKTpUYecKne ABneHns (MpoLecchbl), WUCMONb3ysa (U3NYECKNe BeNYMHDI;
3NEKTPUYECKWNIA 3apaf, SNEKTPUYECKOE MoJie, HAaNPsHXKEHHOCTb MO, NOTeHUMa,
Pa3HOCTb MOTEHLMaNoB; MPU OMNMCaHUN NPaBWUIbHO TPAKTOBaTb (PU3NYECKMIA
CMbIC/T MCMOMb3YEMbIX BEMIMUYMH, UX 0003HAYEHUS N eAUHWULbI; YKasblBaTb
(hopMynbl, CBA3bIBAIOLLME [AHHYHO (DM3NYECKYHD BeMUMHY C  ApYyrumu
Be/IMYMHAMN;

aHa/IM3MpoBaTb  (PU3NYECKMe MPOLECCbl W ABMEHMS,  UCMOJb3yA
(oM3nYecKme 3aKOHbl M MPUHLUMMBI: 3aKOH BCEMUPHOro taroteHus, I, 11 n 1l
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHUs MeXaHU4YeCKON 3SHeprun, 3akoH
COXpaHeHNs UMNybca, MPUHLMN CynepnosnumMm Cui, NPUHUMUN paBHOMPaBUS
NHEPUMAIbHBIX  CUCTEM  OTCYETA, MOJEKYNSAPHO-KUHETUYECKYHO  TEOpUIO
CTPOEHMS BELLECTBa, ra3oBble 3aKOHbI, CBS3b CPeHEe KMHETUYECKOW 3Heprum
TENn/I0BOro ABVMXKeHWUS MONeKyn ¢ abCo/IIOTHOM TemrepaTypoi, nepsblA 3aKOH
TEPMOAMHAMWKN, 3aKOH COXPaHeHWs 3MIEKTPUYECKOro 3apsda, 3akoH KynoHa,
Mpn 3TOM pas/inyatb C/I0OBECHYIO (POPMY/IMPOBKY 3aKOHa, ero MatemaTtuyeckoe
BbIpaXXeHne 1 ycnosus (rpaHumupbl, 061acTn) NPUMEHUMOCTH;

OOBACHATbL  OCHOBHble MPUHLUMMbLI  AEACTBMA  MallnH, npubopos U
TEXHUYECKMX YCTPOICTB; pasnnyatb YC/noBus Ux 6e30nacHOro Mcrnosib30BaHns
B MOBCEAHEBHOW XW3HU;

BbINO/IHATL 3KCMNEPUMEHTbI MO UCCNEeA0BAHNIO (PU3NUECKMX SBNEHUIA U
MPOLLECCOB C MCNO/Mb30BaHWEM MPAMbIX M KOCBEHHbLIX WM3MePeHU, Npu 3TOM
thopmynupoBaTb Npobnemy/3afgadyy W runoTesy YyyebHOro IKCrEPUMEHTa,
cobupaTtb YCTaHOBKY W3 MpPeA/IoXKeHHOro 060pYyA0BaHMA, MPOBOAUTL OMbIT U
(hopMynMpoBaTh BbIBOAbI;

OCYLLECTB/IATL MPSAMbIe M KOCBEHHbIE M3MEPEHUs (PM3NUYECKUX BESINUVH,
npu 3TOM BbIOMPaTb OMTMMAIbHbIA CMOCO6 W3MEPEHUS U MCMONb30BaTb
N3BECTHbIE METOAbI OLEHKMN MOrPeLLIHOCTEN N3MEPEHNIA;

nccnefoBatb  3aBUCMMOCTM  MeXZY  (DM3NYECKUMW  BeIMYMHAMKU  C
MCNONb30BAHNEM MPAMbIX U3MEPEHUIA, NPU 3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
(hpmKcMpoBaTb pe3ynbTaTbl NONYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BENUYMH B
BuAe Tabnuy 1 rpadiMkoB, Aenatb BbIBOAbI M0 pe3ynibTataM UCCef0BaHNs;



cobnofaTs npasuia 6e30nacHOro TpyAa Npy NPoBeAEHUN UCCNef0BaHWiI
B paMKax Y4eOHOro 3KCrnepumeHTa, y4ebHO-MUCCNef0BaTeIbCKOM M MPOEKTHOM
[eATeNIbHOCTM € WCMONb30BaHMEM  U3MEPUTE/IbHbIX  YCTPOWCTB U
nabopaTtopHOro 06opyLoBaHUS;

pewarb pacyéTHble 3adayn C SIBHO 3afaHHON (DM3NYECKON MOfENbIO,
NCMO/b3ya (PU3NYECKME 3aKOHbI UM MPUHUMMBLI, HA OCHOBE aHasim3a YC0BuS
3afja4n BblOMpaTb PU3NYECKYHD MOAENb, BbIAENATb (IU3NYECKME BENUUHBI U
(hopmy/ibl, HEOOXOAMMbIE ANS €€ peLleHuns, MPOBOAMTL PacyéTbl U OLEHMBATb
peasibHOCTb NOY4YEHHOI0 3HaYeHMS PU3NYECKON BENNUYNHDI;

pelartb KayeCTBEHHbIe 3afauu: BbICTpanBaTh NOTrNYeCKN
HEMPOTUBOPEYUMBYIO LIEMOYKY PacCy>KAeHWUA C ONOPOi Ha U3YYeHHble 3aKOHbI,
3aKOHOMEPHOCTU U (PU3NYECKME ABNEHNS;

MCNONb30BaTb  MPU  PelleHnun  y4yebHbIX  3afa4  COBPEMEHHbIe
MHOPMALMOHHbIE ~ TEXHOMOMMM AN MOWCKa,  CTPYKTYPUPOBaHMS,
MHTEpripeTauunm U1 NpPeAcTaBneHns  y4yebHOW UM HAY4YHO-MOMYNAPHOM
MHGOpMaUMK,  MOMNYYEHHON W3 Pa3fIMYHbIX  WUCTOYHUKOB,  KPUTUYECKU
aHaM31pPOoBaTh MOJTyYaeMyto MHPOPMaLUIO;

NPMBOAUTL MPUMEPbl BKIada POCCUMCKUX W 3apyBeXKHbIX YYEHbIX-
(hbM3MKOB B pasBUTME HayKW, 0OBACHEHME MPOLECCOB OKPYXKatoLero mvpa, B
pa3BUTME TEXHWUKM N TEXHOMOTWIA;

MCNONb30BaTb TEOPETUYECKME 3HAHMS MO PU3NKe B MOBCEAHEBHOM XXU3H
ana  obecneveHms  6e30MacHOCTM nNpwv  obpaweHun ¢ npubopamn  ”
TEXHNYECKNMM YCTPONCTBAMMU, 419 COXPaHEHWs 340P0Bbs U COONIOAEHNS HOPM
3KO0/IOMMYECKOro noBeeHNs B OKPYXKatoLLEen cpese;

paboTaTb B rpyrnne C BbIMNO/IHEHWEM Pa3/IMUHbLIX COLMATbHbLIX POJEN,
NNaHMpoBaTb paboTy rpynnbl, pauMoHasbHO pacnpefenstb 0683aHHOCTU Y
NNaHMpoBaTb [AeATeNIbHOCTb B HeCTaH4apTHbIX CUTyauusaX, afekBaTHO
OUEHMBaTb BKMaf KaXAoro M3 Y4YyaCTHMKOB TPyMnnbl B  PELUEHME
paccmartprBaemMoii NPo6/1eMbl.

K KOHUy 06y4yeHus B 11 kuacce MNpeaMeTHble pe3ynbTaTbl HA 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCA YMEHUIA:

[AEMOHCTPMPOBATb Ha NpMMepax posib U MeCTO (PU3MKM B POPMMPOBAHMM
COBPEMEHHOIN Hay4HOV KapTWHbI MMpa, B Pa3BUTMM COBPEMEHHON TEXHUKUN U
TEXHO/IOTNIA, B NPaKTUYECKOW AeATeNIbHOCTW NtoMei, LeNOCTHOCTb U eAUHCTBO
(PM3NYECKOM KapTUHBbI MUPa;

YUMTbIBaTb FPaHULbl MPUMEHEHWUA W3YYEHHbIX (U3NYECKUX MOZENeil:
TOYEUHbIN 3NeKTPUYECKUIA 3apsid, Nyd CBETa, TOYEYHbIA WCTOYHMK CBETA,



AAepHas Mojenb aToOMa, HYK/IOHHAas MOAeNlb aTOMHOro fgpa npu peLueHuu
(hn3nyeckmx 3agauv;

pacrnosHaBaTb (M3NYecKne ABMeHUA (NMPOLECChbl) M 0OBACHATL KX Ha
OCHOBE 3aKOHOB 3/IEKTPOAMHAMUKMA U KBAHTOBOW (DM3MKMK: 3NEKTpuYeckKas
NMPOBOAMMOCTb, TEMN/I0BOE, CBETOBOE, XMMMUYECKOe, MarHUTHOE AeACTBUA TOKa,
B3aMMOAENCTBME  MarHWTOB,  3/IEKTPOMArHWTHasa  MHAOYKUMS,  [eicTBue
MarHUTHOMO MONSA Ha MPOBOAHWK C TOKOM W ABWXYLLMIACA  3apsf,
3/IEKTPOMArHMTHblE KOnebaHWs W BOJMHbI, NPSAMOSIMHEHOE pacrpocTpaHeHue
CBeTa, OTPaXXeHWe, NPenoMeHne, HTEPMepPeHLMS, andpakums 1 nonspusaums
CBETa, Ancnepcus ceeta, (hoTo3NeKTprUecknin addekT (hoToadhdheKT), CBETOBOE
[aBfieHNe, BO3HMKHOBEHWME JIMHEWYaToro CrekTpa artoma BOAOPOAA,
eCTEeCTBEHHas M UCKYCCTBEHHas PalM0aKTUBHOCTb;

OMUCbIBaTb N3YUeHHble CBOMNCTBA BELLLECTBA (3M1EKTPUYECKME, MAarHUTHbIE,
OMTUYECKME,  3MIEKTPUYECKYID  MPOBOAMMOCTb  pa3/IMyHbIX  Ccpen) W
3/IEKTPOMArHMTHblE ABMIEHNA (NPOLECChI), UCMO/b3ya (PU3NYECKME BE/TUUMHBI
3NIEKTPUYECKUIA 3apsif, CUna TOKa, ANIEKTPUYECKOE HanpshKeHWe, aNeKTPUYecKoe
COMpPOTUB/IEHME, Pa3HOCTb MOTEHLMANOB, 3MEKTPOABMXKYLLAA cuna, paboTa
TOKa, WHOYKUMS MarHUTHOro nonsd, cwuna Awmnepa, cuna JlopeHua,
WHAYKTUBHOCTb KaTyLUKW, 3HEPrus 3/IEKTPUYECKOr0 M MarHUTHOro Mosen,
nepmnoa 1 yactota KonebaHmin B KonebateslbHOM KOHTYpe, 3apaf v cuia Toka B
npouecce rapMOHWYECKUX  3MIEKTPOMArHUTHbIX  KONebaHuin,  (POKYCHoe
PacCcTOsiHME W ONTUYECKas Cuna NMH3bI, NPY ONMUCaHUW NPaBU/bHO TPaKTOBaTb
(hM3NYECKNIA CMbICNT UCMOMb3YEMbIX BEIMUMH, UX 0003HAYEHMS U eAnHWULbI,
yKa3blBaTb (DOPMY/ibl, CBSI3bIBAIOLLME [AaHHYI (U3NYECKYIO BEIMUMHY C
APYrMy BENTMYMHAMMU;,

OMUCbIBAaTb W3YYEHHbIE KBAHTOBbIE SBMIEHUS WU MPOLLECCHI, WCMO/Mb3yA
(hM3nYeCKMe BEMMUUHBI: CKOPOCTb 3MEKTPOMArHUTHbIX BOMH, AJIMHA BOJHbI U
4yacToTa CBeTa, SHeprus u umnynbc POToHa, Nepuog nosypacnaga, 3Heprus
CBS3M aTOMHbIX $4ep, MpU ONMcaHUU MNpPaBWIbHO TPaKTOBaTb (IM3MUECKUI
CMbICT MCMONb3YEMbIX BEMMUYMH, UX 0003HAYEHUS U eAMHULbI, YKa3blBaTb
(hopMynbl, CBSA3bIBAKOLLIME AAHHYH) (DM3NYECKYHD BeMUMHY C  ApYrumun
BE/IMYMHAMMW, BbIYMNCNATL 3HAUYEHME (PU3NYECKOWN BENNYUNHBI;

aHa/IM3MpoBaTb  (PU3NYECKME MPOLECCbl W SIBMIEHMS,  WUCMOSb3yA
(hM3nyecKme 3aKOHbI U MPUHLMNLI: 3aKOH OMa, 3aKOHbI MOC/eA0BaTe/IbHOMo Y
napasifeNbHOro COoefMHeHNs MPOBOAHWMKOB, 3akoH [hkoyns—/leHua, 3akoH
3NEeKTPOMAarHUTHON WMHAYKUMW, 3aKOH MPAMOJIMHEMHOIO PacnpoCcTpaHeHus
CBETa, 3aKOHbl OTPaKEHMS CBeTa, 3aKOHbl MPEe/IOM/IEHMs CBETa, YpPaBHEHWe
ANHLWTeNnHa AN hoToaddeKTa, 3aKOH COXpaHeHNs 3Heprm, 3aKoH COXpaHeHMs



MMNYNbCa, 3aKOH COXPaHEHWS 3/M1EKTPUYECKOro 3apsafa, 3aKOH COXpaHeHus
MaccOBOrro Yncna, NocTynaTsl bopa, 3aKOH pafnMoakTMBHOIO pacnaga, Npu aTom
pasnnyaTb  C/OBECHYID  (DOPMY/IMPOBKY  3aKOHa, €ero MaremaTuyeckoe
BbIpaXXeHne 1 ycnosusa (rpaHuupbl, 061actn) NPUMEHUMOCTH;

onpeaensTb  HanpaBfeHWe BeKTopa WHAYKUMW  MarHUTHOrO  rons
MPOBOAHMKA C TOKOM, CU/bl AMnepa 1 cusbl JTopeHua;

CTPOUTb U OMNUCLIBATb M300paXKeHMe, CO3[aBaeMOe M/IOCKUM 3epKasioM,
TOHKOI NTMH30M;

BbINOMHATb 3KCMEPUMEHTbI MO WCCNEA0BAHUIO (IU3NYECKUX ABMEHWIA ©
MPOLECCOB C MCMO/b30BaHMEM MPSIMbIX M KOCBEHHbLIX WM3MEPEHWIA: NPW 3TOM
(hopmynmpoBaTb nNpobnemy/3agadyy M runotesy Y4yebHOro 3IKCMEPUMEHTA,
cobupaTb YCTaHOBKY M3 MpPeAnoXeHHOro 060pyaoBaHUs, NMPOBOAUTL OMbIT Y
(hopMynMpoBaThb BbIBO/bI;

OCYLLECTBAATb MPSIMbIE Y KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BENUUNH,
npy 3TOM BbIGUPaATb ONTMMasbHbLIA CMOCO6 WM3MEPEHUS W WCMOMb30BaTb
N3BECTHbIE METOAbI OLIEHKM NOrPELLHOCTEN N3MEPEHWIA;

nccnefoBatb 3aBUCMMOCTM  (PU3MYECKUX BEIMUYMH C  UCMO/b30BAHUEM
NPSAMbIX M3MEPEHWIA: NPU 3TOM KOHCTPYMPOBaTb YCTaHOBKY, (MKCUPOBATb
pe3ynbTaTbl MOMYYEHHOW 3aBUCMMOCTU (IU3NYECKNX BENMUMH B BUAE Tabnuu v
rpatMKoB, Aenatb BbIBOAbI MO pe3y/bTaTaM UCCefoBaHus;

cobnofaTb npasuna 6e30nacHOro Tpyaa npy NPoOBeAeHUN UCCNeA0BaHW
B paMKax Y4eOHOro 3KCrnepumeHTa, y4ebHO-MCCNeaoBaTeIbCKOM M MPOEKTHOM
OEeATENbHOCTU € WCMOMb30BaHWEM  U3MEPUTENbHbLIX  YCTPOMCTB W
nabopaTopHOro 06opyaoBaHus;

pewarb pacyéTHble 3afayn C SIBHO 3afaHHON (DM3NYECKON MOfENbIO,
NCMOMb3ys (PU3NYECKME 3aKOHbI M MPUHUMUMbLI, HA OCHOBE aHa/iM3a YC0BUS
3afa4n BblOMpPaTb (IM3NYECKYHD MOfENb, BblAENATb (PU3NYECKME BENNYMHBI U
(hopmynbl, HEO6XOANMbIE ANS €€ PeLueHns, NPOBOAUTb PacUéTbl N OLEHMBATb
peasibHOCTb NOYYEHHOI0 3HAYEHMS PU3NYECKOIN BENNUNHDI;

peLuaTb KayeCTBEHHbIE 3agaun: BbICTpavBaTh NOTrNYECKN
HENPOTUBOPEUMBYIO LIEMOYUKY PaCCYy>XAEHWUI C ONOPOiA Ha U3YYEHHbIE 3aKOHbI,
3aKOHOMEPHOCTN M (hIN3NYECKIME SIBEHWS;

MCNONb30BaTb  MPU  PELUEHUM  Yy4ebHbIX  3aa4  COBPEMEHHbIE
MHOPMALMOHHbIE  TEXHOMOMMM AN MOWUCKa,  CTPYKTYPUPOBaHMS,
WHTepnpeTauMn W  MpeacTaBneHns  y4ebHOM 1 Hay4YHO-NONYNSPHON
MH(OpMaUMK,  MOMYYEHHON W3 Pa3fIMYHbIX  WUCTOYHUKOB,  KPUTUYECKU
aHaNM31pPoBaTh MoJyYaeMyto UHPOPMaLMIO;



OOBACHATL MPUHLMNbI  AEACTBMSA MallMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pas3nmMyaTb ycnoBus Mx  6e30nacHOro  UCMonb3oBaHUS B
MOBCEAHEBHOM YKU3HU;

NPUBOAUTL MPUMEPbI BKNada POCCUMACKMX W 3apYOeXHbIX Y4YEHbIX-
(hbM3MKOB B pasBuUTME HayKW, B 0OBSACHEHME MPOLIECCOB OKPYXKatoLWero mMvpa, B
Pa3BUTUE TEXHUKN N TEXHOMOT U,

MCMO/b30BaTb TEOPETMYECKME 3HAHWSA NO PU3NKE B NOBCEAHEBHON XN3HN
ana  obecneyeHnss 6e30macHOCTM  nNpy  obpalleHun ¢ npubopamm U
TEXHUYECKMMM YCTPOMCTBAMM, A1 COXPaHEHUS 310PO0BbS U COBMOAEHNS HOPM
9KOJIOMMYECKOro MNOBeAEHNS B OKPYXKatoLLEN Cpeae;

paboTaTb B rpyrnne C BbIMO/IHEHNEM Pa3/IMUHbLIX COLMATIbHBLIX POJeN,
NNaHMpoBaTb PaboTy rpynnbl, pauuoHanbHO pacnpeiensTb 0653aHHOCTU U
NNaHMpPoBaTb AeATENIbHOCTb B  HECTaHAApTHbIX CUTyauusiX, afeKBaTHO
OUeHMBaTb BK/aj KaXAaoro W3  Y4YaCTHMKOB TPynnbl B pelleHue
paccMaTprBaemMoi Npobnemsi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Koau4yecTBO yacoB 3JIeKTp0HH]:.Ie
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Kourpoabnbsie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 dur3nKa N MetTodbl HayYHOr0 NO3HaHNA 2 bubnnoreka LIOK
' A y https://m.edsoo.ru/7f41bf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoteka LLOK
21 KuHemaTuka > https://m.edso00.ru/7f41bf72
Bubnmoteka LLOK
22 AvHaumka ! https://m.edso00.ru/7f41bf72
Bubnmoteka LLOK
2. 1 1
3 3aKOHbI COXpaHeHNs B MexaHuKe 6 https://m.edso00.ru/7f41bf72
WToro no pasgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBbI MONEKYNAPHO-KNHETNYECKON 9 1 Bubnmnoteka LLOK
' Teopum https://m.edso0.ru/7f41bf72
Bubnmoteka LLIOK
32 OCHOBbI TEPMOAVHAMMKY 10 L https://m.edsoo.ru/7f41bf72
3.3 ArperatHble COCTOAHWNSA BELLLECTBA. 5 Bubnmnoteka LLOK



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

Pa3oBble Nepexobl

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

WToro no pasgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
Bubnmnoteka LLOK
4.1 SneKTpocTaTMka 10 https://m.edso00.ru/7f41bf72
MOCTOSAAHHBIN 3NEKTPUYECKMNIA TOK. TOKM Bubnnoteka LLOK
4.2 12
B Pa3/IinyHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHoOe Bpems 2
OBLUEE KOJTMYECTBO YACOB INO 68

NMPOIrPAMME



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

11 KIIACC

KoaundecTBo yacoB 3ﬂeKTp0HHLIe
HauMmeHoBaHue a3/1€¢JI0B 1 TEM 1071 OBbIC
Ne n/n P Kontpoabnsie IlpakTuueckue (mupp )
NporpaMmmsl Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
11 MarHuTHoe none. SNeKTpoOMarH1MTHas 11 1 3 bubnunoteka LIOK
' NHAYKLMA https://m.edsoo.ru/7f41c97c
WToro no pasgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHn4yeckune 1 3NIEKTPOMarHUTHbIE Bubnmoteka LILOK
2.1 9 1
KonebaHus https://m.edso0.ru/7f41c97¢c
99 MexaHn4ecKune 1 3NIEKTPOMarHUTHbIE 5 1 Bubnmoteka LLOK
' BOJHb! https://m.edsoo.ru/7f41c97c
bubnunoteka LIOK
23 OnTuka 10 3 https://m.edsoo.ru/7f41c97¢c
WToro no pasgeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBbI CneuyanbHON Teopun 4 1 Bubnmoteka LLOK
' OTHOCUTENbHOCTY https://m.edsoo.ru/7f41c97¢c
VToro no pasgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 3NeMeHTbl KBAHTOBOW OMTUKM 6 bubnunoteka LIOK



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

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

bubnmoteka LLOK

4.2 CTpoeHue aToma 4 hitps://m.edso0.ru/7f41co7c
bubnmoteka LLOK
4.3 ATOMHOE AP0 5 hitps://m.edso0.ru/7f41co7c
/Ttoro no pasgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 SNemMeHTbl aCTPOHOMMUM U aCTPOU3INKN 7 bubnorexa LIOK
' P P https://m.edso0.ru/7f41c97¢c
WToro no pasgeny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
bubnmoteka LLOK
6.1 Obobujarouiee nosToperive 4 https://m.edsoo.ru/7f41c97¢
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOMMYECTBO YACOB INO 68

NMPOIrPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB 3ﬂeKTp0HHLIe
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcol

1 dunsmKa — Hayka o npupoge. Hay4yHble 1 Bubnmoteka LLOK
MeTO/bl MO3HAHNA OKPYXKAIOLLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3NKn B hOpMUPOBaHNN

2 COBPEMEHHOIA (lfa YHOM K(g SI/IHEI Mupa, B 1 bubnmoreka LIOK

P o y P vp ' https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTU NN
MexaHn4ecKoe ABMXEHME.

3 OTHOCUTENIbHOCTb MeXaHMYecKoro 1 bubnuoteka LLIOK
ABWXeHuA. [NepemeLLeHne, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue

4 PaBHOMEpPHOE NPSMOIMHENHOE ABUXXEHMNE 1 bubnmoreka LIOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOPEHHOE MPAMO/IMHEHOE 1 bubnnoteka LIOK
[IBMXXeHne https://m.edsoo.ru/ff0c372e

6 CB060/HOe NnafieHne. Y CKopeHwue 1 Bubnmoteka LLOK
CBOOOAHOr0 NafeHus https://m.edsoo.ru/ff0c39cc

7 KpuBonuHeiHoe ABMXeHWe. [BMKeHNe 1 bubnnoteka LIOK
MaTeprasibHON TOYKM NO OKPY>KHOCTU https://m.edsoo.ru/ff0c3ada

g MpuHUMN oTHOCUTENbHOCTU Manunnes. 1 bubnnoteka LIOK

NHepunanbHble cucTeMbl oTcueTa. MepBblit

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

3aKOH HbloToHa
Macca Tena. Cuna. MNpuHUMN cynepnosnumm

bubnunoteka LIOK

9 cun. BTopoii 3akoH HbloToHa ans
P o A https://m.edsoo.ru/ff0c3be8
maTeprasibHON TOYKU
10 TpeTunii 3aKoH HbloTOHA A1 MaTepuanbHbIX Bbubnnoreka LIOK
TOoYeK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMupHOro TaroteHus. Cuna Bubnmoteka LLOK
TSXKECTW. [epBas KOCMUYeCcKas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubnunoteka LIOK
12 n npyroctu. 3akoH Nyka. Bec T
Cuna ynpyrocTu. 3akoH yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna TpeHuns. KoathduumeHT TpeHmna. Cuna
13 con OTEIB!'IEHI/IFI n (Bl(p BLI';I)l(eHI/II/IpTEHa B bubnmorexa LIOK
P s https://m.edsoo.ru/ff0c3f76
XXUAKOCTU U rase
[MocTynatefnibHOe 1 BpaLlaTensHoe
14 [BUXEHMe abCcoNtoTHO TBEPAONo Tena. Bubnmoteka LILOK
MoMeHT cunebl. neyo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCUS TBEPAOIO Tena
IMNynbC MaTepuanbHOR TOUKKU, CUCTEMBI
15 maTepuasibHbIX ToYeK. IMNynbLC Cunbl. bubnnoteka LIOK
3aKOH coxpaHeHVs UMMy bca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
[BWKEHMe
Pa6oTa 1 MoLHOCTb cusibl. KnHeTnyeckas
16 3Heprus matepuanbHO TOUKN. Teopema 06 bubnmoteka LIOK
- https://m.edsoo.ru/ff0c4502
N3MEHEHNUN KMHETUYECKOW 3Heprum
17 MoTeHunanbHasa aHeprus. MNMoTeHUManbHas bubnnoteka LIOK

3Heprus ynpyro aehopMnpoBaHHO

https://m.edsoo.ru/ff0c461a



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
https://m.edsoo.ru/ff0c461a

18

19

20

NpYXXWHbI. MoTeHUManbHas aHeprus Tena
B6/1M31 MOBEPXHOCTU 3eM/n

MoTeHUManbHbIe N HENOTEHLUMaNbHbIE CUNbI.

CBs3b paboTbl HEMOTEHLMAIbHBIX CUI C
N3MEHEHNEM MeXaHNYECKON aHeprum
CUCTEMbI Tesl. 3aKOH COXpaHeHNA
MeXaHUYeCKOMN aHeprum

NaboparopHas paboTta Vi3yyeHune aBvKeHWS
Tefia no OKPY>KHOCTU

KoHTponbHas paboTa rno Teme
«KunHemaTtuka. [JuHammnka. 3aKoHbl
COXPaHeHus B MeXaHUKe»

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

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

21

OCHOBHbIE MONOXEHNA MOMEKYNSPHO-
KWHETNYECKOon Teopumn. BpoyHOBCKOe
ABWXeHne. Anddysms

bubnmoteka LLOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

XapakTep [ABUXEHWS 1 B3aMMOelicTBUS
yacTwuL, BelecTBa. Moaenu CTpoeHMs rasos,
XKWKOCTE 1 TBEPABIX Ten

Macca monekyn. KonnyecTso BeLlecTBa.
MocTosHHaa ABoragpo

Tennosoe paBHOBecue. TemnepaTypa 1 eé
nsmepeHue. LLkana Temnepatyp Lienbcus

25

26

N peanbHbili raz3 B MKT. OcHOBHOe
ypaBHeHne MKT

AG6CoNoTHasA TemnepaTypa Kak mepa
CPefHeiN KMHETUYECKOW 3HEPTUN ABUXKEHUA

bubnunoteka LIOK
https://m.edsoo.ru/ffOc4fde

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



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Monekyn. YpaBHeHne MeHpeneea-
KnanelipoHa

27 3aKoH [anbToHa. ["a30Bble 3aKOHbI
08 MoBTOpeHWE 1 060LLIEHNE U3YHEHHOTO
marepuana
29 3onpovecchl B ngeasibHOM rase u ux Bubnmoteka LLOK
rpauyeckoe npeacTaB/ieHne https://m.edsoo.ru/ff0c570e
BHYTpeHHAA aHeprus TepMoLMHaMNYECKOM
CUCTEMBI M CMOCOObI €€ N3MEHEHUS.
30 Konunuectso TennoTsbl 1 paboTa bubnmoteka LIOK
' https://m.edso00.ru/ff0c5952
BHYTpeHHAA 3Heprua o4H0aTOMHOro
naeanbHOro rasa
31 Buabl Tennonepegayn bubmmoreka LIOK
A PeA https://m.edsoo.ru/ff0c5c36
Y penbHas TennoéMKOCTb BelLlecTBa.
32 KonunyecTso TennoTbl Npu Tennonepegaye bubnmoreka LIOK
. P PeAate. https://m.edso0.ru/ff0c5¢36
AjamabaTHbIiA npouecc
33 MepBblIii 3aKOH TEPMOAMHAMUKM U €ro Bbubnnoreka LIOK
NPUMEHEHNE K N30npoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobpaTnMoCTb NPOLLECCOB B NPUPOZE. bubnnoteka LIOK
BTopoli 3aKoH TepMOAMHAMUKN https://m.edsoo.ru/ff0c6230
35 MpuHumn geictena n KM tennosoi Bubnmoteka LLOK
MaLUWHBbI https://m.edsoo.ru/ff0c600a
36 Linkn KapHo n ero KMna
37 JKonorunyeckme npobnembl

TEMNIOIHEPIETUKN



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o6LatoLmMin ypok «MonekynsipHas

bubnunoteka LIOK

38 (pn3mnka. OCHOBbI TEPMOANHAMUKN» https://m.edsoo0.ru/ff0c6938
KoHTponbHas paboTa rno Teme
39 «MonekynsapHas m3nka. OCHOBbI bubmmoreka LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKIN
40 Mapoobpa3oBaHme 1 KOHAeHcauus. bubnnoteka LIOK
VicnapeHue v KnneHune https://m.edsoo.ru/ff0c63b6
41 ABCOMOTHAsA U OTHOCUTENbHAA BNaXKHOCTb bubnmoteka LLOK
BO3Ayxa. HacblILeHHbI nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckume u
42 amopHble Tena. AHUM30TPONKS CBOMCTB Bubnmoteka LLOK
Kpuctannos. XKNaKune KpUCTai bl https://m.edsoo.ru/ff0c65f0
CoBpeMeHHble MaTepuaibl
43 MnaBneHve un Kpuctannmsaumsa. Y aenobHas Bubnmoteka LLOK
TennoTta nnasneHus. Cybnmmaums https://m.edsoo.ru/ff0c6708
bubnuoteka LLIOK
44 YpaBHeHve Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpusaunsa Ten. dNeKTPUYeCKnin 3apas. Bbubnnoreka LIOK
[Ba B1a aneKTpnuyeckmx 3apsaos https://m.edsoo.ru/ff0c6bcc
[MpOBOOHNKN, ANINEKTPUKN U
46 nc?nynp'qoso,quflle. 3aK(r)JH COXpaHeHus bubmmoreka LIOK
https://m.edsoo.ru/ff0c6bcc
3NIEKTPUYECKOro 3apsaga
47 B3avmopericTeue 3apsaoB. 3akoH KynoHa. Bubnmoteka LLOK
TOoueuHbIl 3NEKTPUYECKNIA 3apsig https://m.edsoo.ru/ffOc6ced
48 HanpsXEéHHOCTb 3NEKTPUYECKOT0 NONS. bubnnoteka LIOK

MpUHLMN CYnepno3nLmmn 3NeKTPUYECKINX

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

nonei. JINHNMN HaNPSXKEHHOCTY
PaboTa Cu/1 3N1eKTPOCTaTUYECKOro Mofs.

bubnmoteka LLOK

49 MoTeHuman. PasHOCTb NOTeHUMaNoB https://m.edsoo.ru/ff0c6f00
[MPOBOAHMKM N AN3INEKTPUKN B
50 SﬂF;KTpﬂCTaTI/I‘-IepéKOM noFJJ1e. bubnmoteka LIOK
https://m.edsoo.ru/ff0c7018
[nanekTpryeckas NPoOHULLEAEMOCTb
) bubnnoteka LIOK
>1 SNEKTPOEMKOCTS. KOHAEHCATOP https://m.edso0.ru/ff0c7126
59 DNeKTPOEMKOCTb M/IOCKOro KOHAeHcaTopa. bubnnoreka LIOK
JHeprua 3apsxxeHHOro KoHaeHcartopa https://m.edsoo.ru/ff0c72c0
53 JTabopaTopHble paboTbl M0 Kypcy 1
MpuHUMN AEACTBUS N NPUMEHEHWE
54 KOHJEeHCaTopoB, KOMMPOBa/IbHOr0 anmnapara,
CTPYMHOro NpuHTepa. ANeKTpocTaTnyecKas
3almTa. 3asemsieHre 3NeKTponpruoopos
DNEeKTPUYECKINIA TOK, YCIOBUS €ro
55 CyLLLeCTBOBaHWSA. MOCTOAHHLIN TOK. Cuna
ToKa. HanpseHue. ConpoTusneHne. 3akoH
Owma 4n1s yyacTtka Lenu
MocnenoBaTensHOeE, NapaniiensHoe,
CMeLLiaHHOe CcoefHeHVe NPOBOAHNKOB. bubnnoteka LIOK
56 0.5
NaboparopHas paboTta «3yyeHmne https://m.edsoo.ru/ff0c74f0
CMELLaHHOr0 CoeIMHEHNSA PE3NCTOPOB»
57 PaboTa 1 MOLLHOCTb 3/IEKTPMYECKOr0 TOKa. Bubnmoteka LLOK
3akoH [xoyna-JleHua https://m.edsoo.ru/ff0c7838
58 3akoH Oma A515 NOMHOM (3aMKHYTO) bubnunoteka LIOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

3NeKTpUYecKon Lenun. KopoTtkoe
3aMblKaHue.

SneKTPOHHas NPOBOANMOCTb TBEPABIX
MeTa/IN10B. 3aBUCUMOCTb COMPOTUBEHNS

https://m.edsoo.ru/ff0c7ae0

59
MeTasI/I0B OT Temmnepartypbl.
CBepxnpoBoAMMOCTb
50 DNeKTPUYeCcKnin ToK B Bakyyme. CBONCTBa
3/1IEKTPOHHbIX MY4YKOB
MonynpoBOAHWKN, NX COOCTBEHHAS U
61 n mzefHaﬂﬁl 0BOAMMOCTb. CBOMCTBa p—N- Bub/moteka LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexofa. MonynpoBoAHVKOBbIE NPUOOPSI
DNEKTPUYECKINIA TOK B pacTBopax U
62 pacnnaBax 3/1eKTPONTOB. Bubnmoteka LIOK
DNeKTPoONNTUYECKas guccoumnauns. https://m.edsoo.ru/ff0c82ba
DNeKTponus
ONEeKTPUYECKN TOK B rasax.
P o o bubnunoteka LIOK
63 CamocToaTeNbHbIA U HECAMOCTOSATENbHbIN
https://m.edsoo.ru/ffOc84ae
pa3psag. MonHusa. Nnasma
ANeKTpuyeckue Npnoopbl 1 YyCTPOIMCTBA U
64 nx n apKqueCKoez I/IMF;HGH)M/G FI)'I aBuIa Bubmoteka LIOK
P P 1P https://m.edsoo.ru/ff0c86fc
TEXHUKW 6e30MacHOCTH
o bubnunoteka LIOK
65 O606LLaLLNT YPOK «DNEeKTPOANHAMUKA
LAIOLLNN YPOK « POA ? https://m.edsoo.ru/ff0c88be
KoHTponbHas paboTa no Teme
66 «QneKTpocTaTnKa. MocToAHHBbIN Bubnmoteka LLOK

3NEKTPUYECKUIA TOK. TOKU B Pa3nnyHbIX
cpepax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHbIii ypoK. KoHTponbHas paboTa no
Teme "OnekTpoamMHaMmKa"

Pe3epBHbIi ypoK. O606LLatoLLNiA YPOK N0
Temam 10 knacca

OBLLEE KOJTMYECTBO YACOB INO
MPOrPAMME

67

68

68

2.5

bubnunoteka LIOK
https://m.edsoo.ru/ff0c8c56

bubnunoteka LIOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoauuecTBO 4acoB 3JIeKTp0HH]:.Ie
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[MOCTOSAHHbIE MarHUTbI U X

1 B3ammogencTeme. MarHuTHoe none. Bektop 1 Bubnnoteka LLOK
MarHUTHON MHAYKUMW. JTMHAN MarHUTHOW https://m.edsoo.ru/ff0c9778
NHLYKLUMW
MarHuTHOe nosne NPOBOAHNKA C TOKOM.

2 OnbIT ApcTesa. B3ammopencTeme 1 bubmmoreka LIOK

peredAa. A https://m.edsoo.ru/ff0c98fe

NPOBOAHWNKOB C TOKOM

3 JNabopaTopHas paboTa «3yveHune 1 1 Bubnnoteka LLOK
MarHMTHOro Nonsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO MOAs Ha MPOBOAHNK

4 ¢ TokoMm. Cuna Amnepa. JlabopaTtopHas 1 1 Bubnnoteka LLOK
paboTa «lccnegoBaHue AenNCTBIS https://m.edsoo.ru/ff0c9ac0
MOCTOAHHOIO MarH1Ta Ha pamKy ¢ TOKOM>»

eiiCTBME MarHNUTHOIO NONS Ha

5 'D'va( HOCA 3apsKeHHYH0 YacTuuy. Cuna 1 bubmuoreka LIOK
ABVXYLLY P y Hy: https://m.edsoo.ru/ff0c9df4
NopeHua. PaboTa cunbl JTopeHua
SNeKTpOMarHUTHas MHAYKLmMSA. MoTok

5 BEKTOpa MarHUTHoM uHaykumn. 34C 1
NHAYKUMN. 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUMK Dapaes

7 JabopaTopHas paboTa «MccnegoBaHme 1 1 Bubnunoteka LLOK



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

10

ABNEHNA 3}'I€KTp0M8.FHI/ITHOVI NHOYKUNN»

VHAYKTMBHOCTL. SB/IEHME CaMOVHAYKL MW,
34C camoMHAYKLMW. SHEeprusg MarHUTHOro
oA KaTyLLKN C TOKOM. MEKTPOMarHMTHoe
none

TexHnuYecKue yCTpoicTea u nx
NPUMeHEeHME: NOCTOSAHHbIE MarHUTbI,
3NEKTPOMArHMTbl, ANEKTPOABUraTeb,
YCKOPUTENN 3/IEMEHTaPHbIX YaCTuL,
VHAYKLMOHHas Neyb

O606LatoLLmMin ypok «MarHuTHoe nosne.
SneKTpOMarHMTHas MHAYKLNS»

https://m.edsoo.ru/ff0cal50

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

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

11

KoHTponbHas paboTta no Teme «MarHuTHoe
nose. 3NeKTPoOMarHUTHas MHAYKLMSA»

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

12

13

14

CB060Hble MeXaHNYECKME KoniebaHms.
"apmMOHMYeckre KonebaHus. Y paBHeHue
rapMOHMYeCcKnx KonebaHwii. MpespalLieHve
3Heprum

JNabopaTopHas paboTa «MccnefoBaHme
3aBMCMMOCTM Mepuoga Masbix KonebaHuii
rpysa Ha HUTW OT A/IMHbI HATU 1 MacChbl
rpysa»

Kone6atenbHblil KOHTYP. CBO6OAHbIE
3NeKTPOMarH1THbIE KonebaHus B
naeanbHOM KonebaTenlbHOM KOHTYpE.
AHaorna Mexzay MexaH1u4eckKumm v
3N1eKTPOMarHUTHbIMK KONebaHUAMM

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcaf06

Bubnunoteka 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

®opmyna TomMcoHa. 3aKOH COXpaHeHUs

Bubnmnoteka LLOK

15 3Hepruv B neasibHOM KosiebaresibHOM https://m.edsoo.ru/ff0chcA
KOHTYpe
MpeacTasneHune o 3aTyxaroLwmx
KonebaHusaX. BbIHY)X4eHHbIE MeXaHU4ecKue Bubnunoteka LLOK
16
KonebaHus. Pe3oHaHC. BbIHYXeHHbIe https://m.edsoo.ru/ff0cbb86
3/1IEKTPOMArH1THblE KonebaHuns
MepeMeHHbIN TOK. CUHYcOMAaNbHbI
17 nepemMeHHbI TOK. MOLLHOCTb NepeMeHHOro Bubnnoteka LLOK
TOKa. AMNIMTYAHOE N AelCTBYHOLLEe https://m.edsoo.ru/ffOcbd34
3HaYeHne CU/bl TOKA W HanpsxeHns
18 TpaHcthopmarop. Npon3BoACTBO, Nepejaya
1 NoTpebneHne 3NEKTPUYECKOW SHEPTN
YCTPOICTBO U MPaKTUYECKOE NPUMEHEHME
19 3/IEKTPUYECKOr0 3BOHKA, reHeparopa bubnmoreka LIOK
o https://m.edsoo.ru/ff0cc324
rnepemMeHHOro TOKa, IMHUI 3NneKTponepesay
JKONOrnMYecKme pUCKM npu npon3BoACTBe
20 3NeKTpoaHeprun. KynbTypa Ncnosib308aHmA
3NEKTPO3HEPrN B NOBCEAHEBHOMN YXN3HU
MexaHunyecKure BO/HbI, YCI0BUA
21 pacnpocTpaHeHus. MNepuog. CKopocTb Bubnmoteka LLOK
pacrnpocTpaHeHNS N AMHA BOJHBI. https://m.edsoo.ru/ff0cca54
MonepeyHble M NPOAO/bHbLIE BOSHbI
99 3BYyK. CKOpOCTb 3BYyKa. [[POMKOCTb 3BYKa. Bubnmoteka LLOK
BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
93 ANeKTpoMarH1THbIe BO/HbI, X CBONCTBA U Bubnnoteka LLOK

CKopocTb. LLIKana anekTpoMarHUTHbIX BO/H

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

MpPUHUMNLI PaAMOCBA3N 1 TENEBUIEHMS.

24
Pa3BuTune cpefcTs cBA3W. Pagnonokauuns
o5 KoHTposnbHas pabota «KonebaHus un Bubnnoteka LLOK
BO/HbI» https://m.edsoo.ru/ff0cc6f8
MpAMONIMHEHOE pacnpocTpaHeHve CBeTa B
26 0 pHo OfHOW cpe, Z Topl-let-lli)blﬁ NCTOYHUK bubnworeia LIOK
AHOPOA PeAe. https://m.edso00.ru/ff0cd350
cseTa. J/lyy cBeTa
OTpaxeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cBeTa. [10CTpoeHNe N306paKeHNIi B bubnmoteka LIOK
' https://m.edsoo.ru/ff0cd4e0
MNJI0CKOM 3epKasie
lNpenomneHwve ceeTa. [NonHOe BHYTpEHHEE
28 0Tp akeHue. MpeaenbHbI yron I'I>C/)-;1FI)-IOFO bubmmoreka LIOK
P -1 IPeA y https://m.edsoo.ru/ffOcd7f6
BHYTPEHHEr0 OTPaXKEHUS
29 JNabopaTopHas paboTa «3mepeHne Bubnmoteka LLOK
nokasaresna NPeIoM/IEHNA CTeKNa» https://m.edsoo.ru/ff0cd67a
JNnH3bI. MocTpoeHne N306paXKeHUiA B INH3E.
30 dopmya TOHKON /IMH3bI. YBeNnyeHve bubnmoreka LIOK
PMY ' https://m.edsoo.ru/ffOcddle
NINH3bI
31 JabopaTopHas paboTa «MccnefoBaHue
CBOWCTB M306paXKEeHWNIA B IMH3aX»
[ucnepcns ceeta. CNoXHbIA cocTaB 6en1oro
32 ceeta. LiBet. JlabopaTopHas paboTa
«HabnogeHve aucnepcun ceeTa»
33 WHTepepeHLma cBeTa. Audpakums ceeTa. Bubnnoteka LLOK
OndpakumoHHas peLlétka https://m.edsoo.ru/ff0ced22
34 [NonepeyHOCTb CBETOBbLIX BOJH. Bubnmnoteka LLOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

MNonsapu3saunsa ceeta
OnTnyeckme NpnbopbI U YCTPOICTBA U

https://m.edsoo.ru/ffOcf02e

35
yCNoBuMs Nx 6e30nacHOro NPUMeHeHus
I"paHnLbl NPUMEHUMOCTM K1aCCUUECKOW
36 MEX&HII/-IIIKI/I p|_|0CT natbl cneymabHOM bubnuoreka LIOK
- HIOLTY, H https://m.edso0.ru/ff0cf862
Teopuy OTHOCUTESILHOCTU
OTHOCUTENBHOCTbL OHOBPEMEHHOCTMN.
37 3amefieHve B EMEH.?/I n ch)n( alleHuve bubmmoreka LIOK
A P patly https://m.edsoo.ru/ffOcfa42
LNIHBI
SHeprus v UMNynbLC PeNaTUBUCTCKOWM
38 yacTumubl. CBA3b MacChl C 3HEpPruen u bubmmoreka LIOK
Hel P https://m.edsoo.ru/ffOcfc68
NMMYNIbCOM. DHEpPrus nokos
39 KoHTponbHas pabota «OnTuka. OCHOBbI Bubnnoteka LLOK
cneumanbHON TEOPUN OTHOCUTENIBHOCTU» https://m.edsoo.ru/ffOcf6f0
40 ®oToHbI. Popmyna MNnaHKa. SHeprua n Bubnnoteka LLOK
NMNynbC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITWE U UccnegoBaHne PoToadgexTa. Bubnmoteka LLOK
Onbitel A. . CTOnetoBa https://m.edsoo.ru/ffOcffc4
3aKOoHbI (POTO3(h(PeKTa. Y paBHeHNe
42 3!71HLUT€§)Ha nq;q;mTom;eKTa «KpacHas bubnmoreka LIOK
A - <P https://m.edsoo.ru/ff0d015e
rpaHuua» gotoadgekra
43 [JaBneHue ceeta. OnbIThl 1. H. Jlebeaesa. Bubnmoteka LLOK
XUMMYecKoe AeicTBMe CBETA https://m.edsoo.ru/ff0d04a6
TexXHMYeCKMe YCTPOCTBa 1 NpaKTNYecKoe
44 NMpUMeHeHve: POTO3N1eMEHT, (hOTOAATUNK,

CO/HeYHas GaTtapesi, CBETOAMOL



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

PeLueHue 3aa4 Nno TeMe «31eMeHTbI

Bubnmnoteka LLOK

45 KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens aToma TomcoHa. OnbIThl

46 Pesepopaa no paccesHUIo a-4acTuy, bubnmoteka LIOK

' https://m.edsoo.ru/ff0d091a
lNnaHeTapHaa Mojenb atoMa
Bubnunoteka LLOK

47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
3nyueHne 1 nornoweHve (ooTOHOB Npu

48 ne gxo e aTtoma C outoro q)OBHﬂ 3Hepr|/||/| bubmmoreka LIOK

pexon . A yp P https://m.edsoo.ru/ff0dOafa
Ha apyroi. Bugbl cnekTpos
BosHoBbIe cBOMCTBa YacTuL,. BosHbl ge

49 Bpoiinsa. KopnyckynspHo-BOIHOBOW Bubnnoteka LLOK
Ayannsm. CnoHTaHHOE N BbIHY)XXAeHHOe https://m.edsoo.ru/ff0d0ca8
n3ny4veHune
OTKpbITHE NOaKTUBHOCTU. ONbITbl

50 Pe3ep ¢o Zar'lqo onpefeneHnto cocTasa bubnmorexa LIOK

PLopA PeA https://m.edsoo.ru/ff0d0fd2
PaAvoaKTUBHOIO N3MyYeHNs
CsoliicTBa anbha-, 6eTa-, raMma-n3snyyeHus.

o1 BnvaHvne panoakTMBHOCTU Ha XXMBbIe
opraHu3mbl
OTKpbITUE NPOTOHA U HEWTPOHa. 30TOMNbI.

59 Anbha-pacnag. dNeKTPOHHBbIN 1 Bubnmoteka LLOK
MO3UTPOHHBIN 6eTa-pacnad. Mamma- https://m.edsoo.ru/ff0d1162
N3nyyeHune
SHeprua cBA3W HYK/IOHOB B Afpe. AAepHble

P yv APE. 7ACP Bubnunoteka LLOK

53 peakuuun. AgepHolil peaktop. Mpobnemsl,

NePCNeKTUBbI, 3KO/TIOMMYECKNE aCNeKThbI

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

55

56

AL,EPHON 3HepPreTUKN

AnemeHTapHble YacTuubl. OTKpbITHE
no3nTpoHa. MeToAbl Hab/roAeHNs U
PErncTpaLmm afemMeHTapHbIX YacTuLl,.
Kpyrnbiin cton «®yHaaMeHTa/IbHble
B3avMMogencTaus. EAMHCTBO (m3nyeckoi
KapTUHbI MUpa»

Bup 38&34Horo Heba. Co3se3aus, sipkue
3BE3/bl, N1aHETbI, UX BUAMMOE ABVKEHWE.
ConHeyHas cuctema

ConHue. ConHeyHaa aKTUBHOCTb.
NcToYHMK sHeprumn ConHua v 3834

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

57

3BE3/bl, NX OCHOBHbIE XapaKTePUCTUKMN.
3B€3/bl rNaBHOM MoCnef0BaTeNlbHOCTH.
BHyTpeHHee CTpoeHue 3BE3a,.
CoBpeMeHHbIe MpeaCcTaB/eHNs 0
NPOUCXoXaeHNN 1 3BonoLmm ConHua un
3BE3[

58

MpneuHsblin MyTb — Hawa ManakTmka.
MonoxxeHve n gemxeHne ConHua B
ManakTuke. ManakTMKn. Y€pHble Ablpbl B
Aapax raiakTuk

59

BceneHHas. PasberaHvie ranaktuk. Teopus

bonbLuoro B3pbiBa. PeIMKTOBOE U3NyYeHue.

MeTaraniakTuka

60

HepeLueHHble Npo6/1eMbl aCTPOHOMMY

61

KoHTponbHas paboTa «9NeMeHTHI



https://m.edsoo.ru/ff0d0e38

62

63

aCTPOHOMUW N aCTPON3NKIN»

O606LLarLLMIA YPOK. Ponb (i3NKK 1
aCTPOHOMUY B 3KOHOMUYECKOM,
TEXHO/IOrMYECKOM, COLManbHOR 1
3TUYECKOW chepax AesTeNbHOCTU YenoBeka
O606wWatoLLmMin YpoK. Ponb 1 MeCTO (PU3NKN
1 aCTPOHOMUW B COBPEMEHHOI Hay4HO
KapTuHe Mmpa

64

O606LaroLmMin ypoK. Ponb (hnsnyeckoi
Teopuu B (hOPMUPOBaHNM NPeLACTaBNEHMI O
(hM3MYECKOIN KapTUHe M1pa

65

O606LaroLLmin ypok. MecTo (msnyeckoi
KapTVHbI MMpa B 06LLEM pasyY
COBPEMEHHbIX ECTECTBEHHO-HaYUHbIX
npeacTaBneHnii 0 Npupoae

66

67

Pe3epBHbIil ypoK. MarHuTHoOe none.
ANeKTpOMarHUTHasa UHAYKLMSA

Pe3epBHbIi ypoK. OnTunka. OCHOBBI
crneynanbHON Teoprumn OTHOCUTENIbHOCTY

68

Pe3epHblil ypoK. KBaHTOBasA (n3snka.
SnemMeHTbl aCTPOHOMMUM U aCTPOUINKN

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

OBLUIEE KOJITMYECTBO YACOB NO
NMPOIrPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®dusmka, 10 knacc/ Msakuwes I".A., byxosues b.b., Cotckuin H.H. nog
pefakuuein MapgeHTbeot H.A., AKUMOHepHOE 06LLEeCTBO «/130aTeNbCTBO

«[lpocBeLyeHme»

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
https://e-
univers.ru/upload/iblock/fal/Oukngm40oen5zcpq334iijtgqdl3iacx.pdf?ysclid=I

mnehyjfous15633681

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://compendium.school/physics/10klas/index.html
https://uchitelya.com/fizika/195441-kontrolnye-raboty-po-fizike-10-klass-

umk-myakishev-gya.html
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