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HOACHUTEJIBHASA 3AIIMCKA

Mporpamma Mo ¢u3nke 6a30BOr0 YPOBHA HA YPOBHE CpefHero o6LLero
06pa3oBaHMs pa3paboTaHa Ha OCHOBE MOMOXEHWA 1 TpeboBaHWn K pe3ynbTaTam
OCBOEHWSA OCHOBHOW 06pa3oBaTenlbHON Mporpammbl, MpeacTaBneHHbIX B ®rOC
COO, a Takxke C y4yétom (hefepasibHON paboyeit MporpaMmbl BOCMUTAHUA W
KOHUenuMn npenogasaHus yyebHoro npegmera «@Pusnka» B 06pa3oBaTe/lbHbIX
opraHu3amsax Poccuiickoi desepaymu, pean3yoLLnX OCHOBHble
06pasoBaTesibHble NPOrpaMmbl.

CogepXaHme nporpaMmMbl MO (DM3MKe HanpasfeHO Ha (opmupoBaHue
eCTeCTBEHHO-Hay4HOW KapTUHbI Mupa oby4atowmxcst 10-11 Knaccos npu 06y4eHnm
NX u3mkKe Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AEATE/IbHOCTHOro noaxopga.
Mporpamma no msnke cooteetcTByeT TpeboBaHUAM P OC COO K nnaHMpyembIv
NIMYHOCTHBIM, MPeAMETHBIM U MeTanpegMeTHbIM pe3ynbTataM 00ydeHus, a Takxke
YUNTbIBAET HEOOXOAMMOCTb peasin3aunm MeXMNpPeaMETHbIX CBA3ei (U3NKN C
€CTECTBEHHO-Hay4YHbIMWN y4ebHbIMY NpeaMeTamu. B Held onpefenstoTca OCHOBHbIE
LIeNIn U3y4veHns PU3NKK Ha YPOBHE cpefHero obuiero obpas3oBaHus, niaHMpyemble
pe3ynbTaTbl  OCBOEHMS  Kypca  (DM3MKWU:  JINYHOCTHblE,  MeTanpeaMeTHbIe,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Mporpamma rno u3nkKe BKIOYAET:

e MNJIAHUPYEMbIe pe3ynbTaTbl OCBOEHMS Kypca Pu3nKM Ha 6a30BOM YPOBHE, B

TOM 4uCe NPeAMeTHbIe pe3y/ibTaTbl M0 rogam 0by4veHus;

e COfepXXaHue y4yebHoro npeamerta «Pusmka» rno rogam 06y4veHus.

Pu3Mka Kak Hayka O Hambosiee 0OWMX 3aKOHaX MPUPOAbl, BbICTYNas B
KayecTBe y4yebHOro npeamMeTa B LUKO/E, BHOCUT CYLLECTBEHHbIV BK/ag B CUCTEMY
3HaHWI 06 OKpyXKatoLeM Mupe. LLIKONbHbINA Kype (OU3NKN — CUCTEMOOOPA3YHOLLNIA
AN19 eCTECTBEHHO-HAY4YHbIX Y4ebHbIX MPeaMeTOB, MOCKONbKY (DM3NYECKME 3aKOHbI
neXkat B OCHOBE [MPOLECCOB W SIBMEHWIA, W3Y4YaeMblX XWUMUER, OGMOoNoruen,
(om3nyeckoin reorpaduein M acTpoHOMMeW. VIcnonb3oBaHMe WU aKTUBHOE
NPUMeHeHNe  (M3NYECKUX  3HAHWIA  OMpefensieT  xapaktep W pasBUTHe
Pa3HO06Pa3HbIX TEXHOOTNI B CHpepe IHepreTUKK, TpaHCNopTa, 0CBOEHMS KOCMOCA,
MONy4YeHUsT HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMU U apyrux. syuveHve
(hbM3MKM BHOCUT OCHOBHOW BK/1az, B (hOPMUPOBaHME eCTECTBEHHO-HAYYHOW KapTUHbI
MUpa ob0y4valoWwmuxcs, B (DOPMUPOBAHME YMEHWI MPUMEHATb Hay4YHbIA METOZ
MO3HaHWSA NPY BbIMOTHEHUN UMK Y4eOHbIX UCCef0BaHNN.

B ocHOBY Kypca u3nKu Ans YpoBHS CpeHEero ooLero o6pasoBaHns MosioXeH
PAA MAeN, KOTOPble MOXHO pacCMaTpyBaTh Kak MPUHLUMIMBLI ero NoCTPOEHUS.

Hoes yenocmmocmu. B COOTBETCTBUM C HeW KypC SIBNAETCH JIOMMYECKU
3aBEPLUEHHBIM, OH COAEPXUT MaTepuan U3 BCeX pas3fenioB (M3MKKM, BK/IKOYAET Kak
BOMPOCHI KNacCUYECKOM, TaK U COBPEMEHHOW (IU3NKN.



Hoes eenepanuzayuu. B COOTBETCTBUM C Hell mMaTepuan Kypca (U3NKK
00beAUHEH BOKPYr (DM3MYECKMX Teopuil. Begywmm B Kypce SBNSETCH
(hopmMurpoBaHMe NPeACTaB/IEHN O CTPYKTYPHbIX YPOBHSX MaTepuu, BELLEeCTBE U
rosne.

Hoes eymanumapusayuu. EE peannsauma npeanonara€T MCMNonb3oBaHue
r'yMaHWTapHOro noTeHumana (U3NMYecKor HayKu, OCMbIC/IEHWE CBA3M Pa3BUTUS
(hM3MKM C pa3BUTMEM OOLLLECTBA, & TAKXKE C MUPOBO33PEHYECKMM, HPABCTBEHHbIMY
N 3KONTOrMYECKMMU NpobieMamu.

Hoes npuxnaonoi nanpasnennocmu. Kypc PU3nKM npeanonaraeT 3HaKOMCTBO
C LUMPOKMUM KPYrOM TEXHWYECKUX U TEXHONOrMYECKUX MPUNIOXKEHNA N3YUYeHHbIX
TEopwuii 1 3aKOHOB.

Hoest sxonoeuzayuu Pean3yetca MNOCPEACTBOM BBEeAEHWUA 3/1EMEHTOB
coAepXaHus, MOCBAWEHHBLIX  3KOMOrMYeckKMM npobnemMaM  COBPEMEHHOCTW,
KOTOpble CBA3aHbl C PasBUTUEM TEXHUKW N TEXHONOTUA, a Takke 06CYKAeHMUA
Npo6aem palMoHabHOro NPUPOA0NObL30BAHNSA M 3KO0TMYeCcKo 6e30MacHOCTU.

CTepXXHEBbIMW 3/1eEMEHTaMN Kypca (hM3MKM Ha YPOBHE CpefHero o6Liero
06pa3oBaHUA SBNAOTCA (PU3nYeckme Teopun ((hOpMUPOBaHWE MpPeACTaBIEHNI O
CTPYKTYpe NOCTPOEHUs (DU3NYECKON Teopum, ponv PyHAaMeHTa/IbHbIX 3aKOHOB Y
MPUHLMIMOB B COBPEMEHHBIX MPeLCTaB/IEHUAX O NPUPOAE, rpaHnLax NPUMeHMMOCTH
TeopuiA, 4N ONUCaHWS eCTECTBEHHO-HaYYHbIX SIB/IEHMIA 1 MPOLLECCOB).

CUCTEMHO-AeATENbHOCTHBIN MOAX04 B Kypce (M3MKW peain3yeTcst npexae
BCEro 3a CYET opraHu3aummn 3KCrepuMEHTa/IbHOM [eATeIbHOCTU 06y4YatoLLMXCS.
15 6a30BOro ypoBHSA Kypca (PU3NKIN — 3TO UCMO/b30BaHNe CUCTEMbI (DPOHTa/IbHBIX
KpaTKOBPEMEHHbIX 3KCMEePUMEHTOB M 1ab0paTopHbIX PaboT, KOTOpbIe B MPOrpaMmme
No (M3nKe 06beAUHEHbI B OOLLMIA CMUCOK YYEHUYECKUX MPaKTUYeCKMX paborT.
BblgeneHve B yKa3aHHOM nepeyHe /1abopaTopHbIX paboT, MPOBOAUMbBIX [ANA
KOHTPO/I N OLEHKK, OCYLLECTB/ISETCA y4aCTHMKaMm 06pa3oBaTe/ibHOro rnpowecca
MCXO0AA M3 OCOBEHHOCTEN NaHUMPOBAHWA M OCHALLleHUs KabuHeTa unsnkun. Mpu
3TOM o0b6ecrneymBaeTcs OBMafeHMe Ob6yYaloWMUMUCA YMEHUAMWU  MPOBOAUTD
KOCBEHHbIE W3MEPEHNs, WCCNefoBaHWst 3aBUCUMOCTEN (DM3NYECKUX BEIMUMH U
MOCTaHOBKY OMbITOB MO NPOBEPKE NPeASIOKEHHbIX TUMOTES.

BonbLLOoe BHUMaHWe YAeNseTcs PeLleHNIO PacUETHbIX Y Ka4eCTBEHHbIX 3aad.
Mpy 3TOM ANA pacUETHbIX 3a4a4 NPUOPUTETOM ABMAKOTCA 3a4ayu C SBHO 3aJjaHHOM
(hM3MYECKO  MOfENblo, MO03BONSAIOWME MPUMEHSATb  M3YYeHHble 3aKOHbl W
3aKOHOMEPHOCTM KaK M3 OfHOro pasfena Kypca, Tak M UHTErpupys 3HaHWA u3
pasHbIX pasgenos. [ KaueCTBEHHbIX 3afa4 NPUOPUTETOM SBNAKOTCA 3afaHns Ha
00bACHEHME NPOTEKaHUA (U3NYECKUX SABMEHWIA U MPOLLECCOB B OKPYXKatoLlei
XW3HW, Tpebytoulme Bblbopa (U3NYECKOW MoAenn AN CUTyauum npakTUKO-
OPWEHTMPOBAHHOI O XapakTepa.



B cootBeTcTBUM € TpeboBaHUaMU PTTOC COO K maTepnasibHO-TEXHUYECKOMY
obecneyveHno y4yebHOro npouecca 6a30Bbl YpOBEHb Kypca (PU3MKWU Ha YPOBHe
cpenHero obuiero 06pasoBaHUS [O/MKEH M3y4vaTbCA B YC/IOBUAX MPEeLMETHOro
KabnHeTa (OM3VKU WU B YCNOBUAX WHTErpMPOBAHHOrO KabwHeTa nNpeaMeToB
eCTECTBEHHO-Hay4HOro uukna. B kabuHete gm3nku SOMKHO ObITb HEOOXOAUMOE
nabopaTtopHoe 060pyAOBaHWe [A/1A BbIMOMHEHUS YKa3aHHbIX B MporpaMMe Mo
(hM3MKe YUYEeHNYECKMX MPaKTUYECKUX paboT 1 AeMOHCTPaLUMOHHOe 060pyA0BaHMe.

[leMOHCTpaunoHHoe o06opysoBaHWe (OpMUpYyeTcs B COOTBETCTBUM C
MNPUHUMMOM  MWUHUMaNbHOM  [O0CTaTOYHOCTM U 0becreyvBaeT  MOCTaHOBKY
MepeyncrnieHHbIX B MporpaMMe Mo  (hM3MKe K/YEBbIX [eMOHCTpauui AN
NCCNefoBaHNA  U3y4YaeMblX  SBMEHWA U MPOLECCOB,  3MMUPUYECKUX U
(hyHAAMeHTa/IbHbIX 3aKOHOB, NX TEXHUYECKNX NPUMEHEHUIA.

JlabopaTopHoe o06opyfoBaHue [A1S  YYEHWYECKMX MNPaKTUYECKUX paboT
(hopmMupyeTca B BUAE TeMaTUYECKUX KOMIM/EKTOB M 0BecneymBaeTca B pacyérte
O4HOr0o KOMMNJeKTa Ha [BYyX obydvarowmxcd. TemaTMyecKme KOMMEKTb
nabopatopHoro 060pyfoBaHMS [OO/MKHbI ObiTb MOCTPOEHbI Ha KOMIMJIEKCHOM
MCMONb30BaHNM aHaNOroBbIX U LMQPOBLIX NPMOOPOB, a TakKXe KOMMbIOTEPHbIX
N3MepPUTESbHBIX CUCTEM B BUAE LIMPPOBLIX NabopaTopuil.

OCHOBHbIMW LIENAMW U3y4eHUs PU3NKKN B 00LLeM 06pa3oBaHmM ABNAKOTCA:

o (popMupoBaHME WHTEpeca W CTPEMJIEHUA O0Y4aroLWMXCA K Hay4yHOMY
N3YUYEHUIO NPUPOAbLI, PasBUTUE WX WHTENNEKTYaslbHbIX WU TBOPYECKMX
CMOCOGHOCTEN;

e pasBUTWE MPEACTaB/IEHNIA O HAYYHOM METOZe Mo3HaHWA U (POPMUPOBaHME
UCCMef0BaTE/IbCKOr0 OTHOLUEHMSA K OKPY>KAIOLLMM ABMIEHNSAM,;

o (pOpMMpOBaHME Hay4YHOr O MMPOBO33PEHNSA KaK pe3y ibTara U3yyeHusi OCHOB
CTPOEHMS MaTepun 1 PyHAAMEHTa/IbHbIX 3aKOHOB (PU3UKU;

o (opMMpoBaHME YMEHWUIA OOBACHATL SBMEHWA C  WCMOJSIb30BaHMEM
(PM3NYECKMX 3HAHWIA N HAYYHbIX J0Ka3aTeNbCTB;

o (popMMpoBaHWE MPEACTaB/eHNA O POnuM U3NKN AN Pas3BUTUA OPYruxX
eCTECTBEHHbIX HayK, TEXHUKMN 1 TEXHO/OT WA

[locTKeHWe 3TUX Leneil 0becreynBaeTCca peLleHvem Creayrolmx 3ajady B
rnpouecce n3y4eHuns Kypca Qr3vky Ha YpoBHE CpefHero o6LLero 0bpasoBaHus:

o NpPMOGPETEHNE CUCTEMBI 3HAHMIN 06 0BLLMX (IM3NHECKNX 3aKOHOMEPHOCTSX,
3aKOHax, TeopusX, BKIKOYaA MEXaHWKY, MONEKYIAPHYI0  (PU3NKY,
3NEKTPOANHAMUKY, KBAHTOBYHO (DM3WKY W1 3N1EMEHTbI aCTPOU3NKN;

o (hopMUpOBaHME YMEHWUA MPUMEHSATb TEOPETUYECKMe 3HaHWA OS]
OOBACHEHMS  (DU3MYECKUX SABNEHWIA B MpuUpode W ANA  MPUHATUA
MPaKTUYECKUX PELLEHNIA B MOBCEAHEBHOMN YKU3HU;



e OCBOEHVE CMOoCcOO0B peLleHns pas3N4YHbIX 3adad C SBHO 3afaHHOM
(m3nyeckoin Mopensto, 3adad, NoApasyMeBaroLMX CaMOCTOSATeNbHOE
cosfjaHne (hM3nYeCcKoM MOAeNK, aaeKBaTHOM YCOBUAM 3a4auu;

e TMOHUMaHVE (U3NYECKMX OCHOB W MPUHLMNOB [AEWCTBUA TEXHUYECKUX
YCTPOMCTB N TEXHOMOrNYECKMX MPOLLECCOB, UX BNAHMS HA OKPY>KAKOLLLYHO
Cpeday,

o OB/laJieHME METOJaMN CaMOCTOATE/IbHOrO M1aHMPOBaHMSA M MNPOBEAEHUS
(hPM3NYECKMX IKCMEPMMEHTOB, aHa/M3a WU MHTepnpeTaumm WHQopmaumu,
onpeaeneHns JOCTOBEPHOCTM NOMYyYEeHHOr0 pe3ynbTara;

e CO3[jaHMe YCNOBWUIA AN Pa3BUTUA YMEHUIA NPOEKTHO-UCCeA0BaTeNbCKON,
TBOPYECKOI AEATENbHOCTN.

Ha wu3yyeHne 3Ky (6a30Bblii YPOBEHb) Ha YPOBHE CpefHero o6Luero
obpasoBaHua otBoauTca 136 yacos: B 10 knacce — 68 yacos (2 yaca B Hefieno), B
11 Knacce — 68 yacoB (2 Yaca B Hefieno).

Mpegnaraemblin B nporpaMMe Mo (u3nkKe nepevyeHb 1abopaTOPHbIX U
NpPaKTUYeCKMX paboT ABMSETCA PEKOMEHOBaHHbIM, YuWUTe/lb [enaeT Bbl6op
npoBefeHNs nabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYaSIbHbLIX
0C0BEHHOCTEN 06yYatoLNXCS.



COJAEP XAHME OBYUYEHUA
10 KJIACC

Pa3znesn 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

dusMka — Hayka 0 npupoge. HayuHble MeTOoAbl MO3HAHUA OKpYXXaloLLero
Mupa. Ponb 3KCNeprMeHTa 1 TEOPUM B NMpoLecce NO3HaHUA NPUPOLbI. SKCNEPUMEHT
B (M3NKe.

MogenvpoBaHue (U3NMYECKUX SABMEHWIA K npoLieccoB. Hay4yHble rmnoTesbl.
dur3nyeckne 3aKoHbl U Teopuun. paHuLbl MPUMEHUMOCTU (PU3NYECKNX 3aKOHOB.
MpyvHUMN COOTBETCTBYUA.

Pofb 1 MecTo ()M3MKM B (POPMMPOBAHUN COBPEMEHHOW Hay4YHOW KapTWHbI
MUpa, B NPaKTUYECKON AesATeNIbHOCTU NIHOAEN.

Jlemoncmpayuu

AHanoroeble 1 UWMPOBbIE UN3MEPUTESIbHbIE MPUOOPbI, KOMMbIOTEPHbIE
AaTYUKMN.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

MexaHuyeckoe [ABmkeHne. OTHOCUTENBHOCTb MEXAaHWUYECKOrO [BVXKEHWS.
Cuctema oTcuUérta. TpaekTopus.

[MepemellieHMe, CKOPOCTb (CPeaHAs CKOpPOCTb, MIHOBEHHas CKOPOCTb) U
YCKOPEHME MaTepuasnbHOM TOYKM, UX MPOEKLUMM Ha OCU CUCTEMbI KOOPAMHAT.
CnoxeHune nepemMeLL,eHN U CNOXKEeHNE CKOPOCTENA.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MNPSMONMHENHOE ABMXKeHME. [ patinmku
3aBMCUMOCTW  KOOpAMHAT, CKOPOCTM, YCKOPeHus, NyTUM W MepeMeLLeHms
MaTeprasibHON TOYKM OT BPEMEHM.

CBob60oAHOE naseHre. Y CKopeHne cBO60AHOro NajgeHus.

KpuBonuHeliHoe aBuxeHue. JABMKEHNE MaTepUaibHOM TOYKM MO OKPY>KHOCTU
C MOCTOAHHOW MO MOAYNHO CKOPOCTbIO. YTN0Bas CKOPOCTb, J/IMHEHAsA CKOPOCTb.
Mepvoa 1 yacToTa obpaleHuns. LieHTpocTpemMnTeNbHOE YCKOPEHNE.

TexHUYeckme YCTPOMCTBA U MPaKTUYECKOe MPUMEHEHME: CMUAOMETP,
OBWXEHNE CHapsAA0B, LEMNHbIE U PEMEHHbIE Nepeaaudn.

Jemoncmpayuu

Mogenb CUCTEMbl OTCYETA, WAMOCTPALMS KMHEMATMUYECKUX XapaKTEPUCTUK
ABVKEHNS.,

Mpeobpa3zoBaHme ABMKEHWNIA C UCMOb30BAHMEM MPOCTbIX MEXaHW3MOB.

[MageHne Ten B BO3AYXe M B Pa3peXXeHHOM NPOCTPaHCTBE.

HabnogeHve OBWKEHUS Tena, OPOLEHHOro nof YrioM K FOPU3OHTY U
FOPU30HTASILHO.



I3mepeHmne yCKopeHns CBO604HOI0 nageHus.

HanpasneHne CKOpOCTY NMpu ABUXKEHNIN MO OKPYXXHOCTMU.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuvl

3yyeHne HepaBHOMEPHOro [ABWMXKEHUS C Liefibl0 OnpeaenieHnss MrHOBEHHOM
CKOpOCTH.

WccnenoBaHvne COOTHOLLEHWA MeXAy MyTaAMKU, MNPOMAEHHbIMU TeIoM 32
nocnenoBaTefibHble  paBHbIE TMPOMEXYTKW BPEMEHM MpPU  PaBHOYCKOPEHHOM
[BWKEHNN C HaYa/IbHON CKOPOCTbIO, PaBHOMN HYIIHO.

3ydeHmne ABMXKEHMS LIapuKa B BA3KOIA XKUAKOCTW.

3yueHune ABMXeHWS Tena, 6POLLEHHONO ropU30HTa/TLHO.

Tema 2. /lunamuka

MpuHUMN  oTHOcUTenbHoCTM  [anunes.  TlepBblii  3aKOH  HblOTOHA.
VIHepunanbHbIe CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUMn cynepnosnyumn cui. Btopoii 3akoH HbtoToHa Ans
MaTepuasbHON TOUKKW. TpeTuid 3aKoH HbOTOHa A1t MaTepuasibHbIX TOYEK.

3aKOH BcemupHOro TAroteHna. Cuna TaXecTu. [lepBasg KocMUYecKas
CKOpOCTb.

Cwuna ynpyroctu. 3akoH 'yka. Bec Tena.

TpeHune. Buapbl TpeHus (NOKoA, CKOMbXeHNA, kayeHns). Cuna TpeHus. Cyxoe
TpeHue. Cuna TPeHUA CKOMBbXEHUA U cuia TPEHUS MOoKosA. KosppuumneHT TpeHus.
Cwnna conpoTMBNEHUA NPU ABWKEHUMW TeNa B XXUAKOCTU NN rase.

[MocTynartesnibHOe 1 BpalyaTenbHOe ABVKEeHME abCOMOTHO TBEPAOro Tesa.

MOMEeHT cunbl OTHOCUTENbHO OCK BpalleHusa. [lneyo cwunbl. Ycnosus
paBHOBeCUs TBEPAOro Tena.

TexHNYecKme YCTPOMCTBA M MNPAKTUYECKOE MNPUMEHEHME: MNOALIUITHUKMN,
ABVXXEHNE UCKYCCTBEHHBIX CMYTHUKOB.

Jlemoncmpayuu

FAABNeHne nHepLmn.

CpaBHeHMe Macc B3aUMOAENCTBYHOLLMX TeN.

BTopoit 3akoH HbHOTOHa.

13mepeHwne cun.

CnoxxeHue cun.

3aBMCMMOCTb CUAbI YIPYroCcTK OT Aedopmatimu.

HeBecomocTb. Bec Tena npun yCKOpeHHOM noabemMe 1 NageHun.

CpaBHeHMe CUN TPEHMA NOKOSA, KaYEHUA U CKONMBbXEHNS.

Ycnosus paBHOBecus TBEpAOro Tena. Buabl paBHOBeCKS.

Vuenuueckuii sxcnepumenm, 1abopamopHwvle pabomul

3yueHwne ABMXeHUs BpycKa No HaKIOHHOW NIOCKOCTU.



iccnepoBaHue 3aBUCUMOCTW CUAT YNPYFOCTU, BO3HUKAKOWMNX B NPYXUHE U
Pe3HOBOM 06pasLie, OT X gedopmMaLmn.

VccnepoBaHvne YCNOBWMIA paBHOBeCcUMs TBEPAOro Tefla, MMEKLWero ocb
BpaLLeHWs.

Tema 3. 3axonwl COXpAaHEeHUA 6 MEXAHUKeE

MnynbCc MaTepuvasibHOM TOYKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeEK.
MnynbC cunbl N M3MeHeHWe WMMynbca Tena. 3aKOH COXPaHEeHUs WMNysbCea.
PeaKTVBHOE [BMXEHME.

PaboTta cunbl. MOLHOCTb CUfbI.

KnHeTnyeckas 3Heprus marepuasibHOM Touku. Teopema 06 W3MEHeHWU
KMHETUYECKOWN 3HEprun.

[MoTeHuManbHas 3Heprus. [MoTeHymManbHas 3Heprus ynpyro
AeopMMPOBaHHOM NPYXXUHBI. MoTeHUuanbHas aHeprusa Tena B6n3mn noBepxHoOCTy
3emnu.

[MoTeHUManbHble WU HEMOTeHUWasbHble  CWJbI. CBA3b  paboThbl
HenoTeHUMaNbHbIX CUT C U3MEHEHNEM MEXAHNYECKOW 3HEPTUN CUCTEMbI TeN. 3aKOH
COXpaHeHNs MexaHM4eCcKOon aHeprum.

Ynpyrve n Heynpyrue cTo/IKHOBEHUS.

TexHNYecKme yCTpPOMCTBA U MPaKTUYEeCKoe MpUMeHeHWe: BOLOMET, KOMEp,
MPY>XUHHbBIA MUCTONET, ABWKEHWE PaKeT.

Jlemoncmpayuu

3aKOH coxpaHeHns NMnynbCea.

PeakTnBHOE ABUXKEHWUE.

Mepexop NoTeHLMaIbHON 3HEPrU B KMHETUYECKYHO U 06paTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHwie pabonuvl

N3yyeHne abCONOTHO Heynpyroro ygapa C MOMOLLbI [BYX OAMHAKOBbIX
HUTAHBLIX MasATHMKOB.

WccnepoBaHue cBA3W paboTbl CUMbl C M3MEHEHMEM MEXaHUYECKON 3Heprum
Tena Ha NpuMepe pacTaXKeHUA PE3NHOBOIO XryTa.

Pasznea 3. Mogekyasipuast Gu3suka 1 TEPMOJAMHAMMKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHbIE MONOXKEHNA MOMEKYNAPHO-KMHETUYECKON TEOPUU U UX OMbITHOE
ob6ocHOBaHMe. BpoyHOBCKOe [ABWKeHWe. Oudgysns. XapakTep ABMKEHUS U
B3aMMO/ENCTBMA YacTul, BeulecTBa. Mogenu CTPOeHUst ras30B, XXWAKOCTEA W
TBEPAbIX TeN N 0O6BACHEHWE CBOWCTB BELLECTBa Ha OCHOBE 3TUX Mogenein. Macca un
pasmMepbl Monekyn. KonnyecTtso BellecTsa. [locTosHHaa ABorajgpo.

TennoBoe paBHoBecue. Temnepatypa u eé namepeHue. LLIkana TemnepaTyp
Llenbcus.



Mogens ungeanbHoro rasa. OCHOBHOe  YypaBHeHWE  MOJEKYNAPHO-
KMHETUYECKON Teopun maeanbHOro rasa. A6COMOTHaA TemnepaTypa Kak Mepa
CpefiHen KWHETWYECKON 3Hepruv TenaoBOro [ABWKeHWs 4vacTuly rasa. Llkana
Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHeneesa—KnanepoHa.
3akoH [JanbToHa. 3onpouecchl B neasibHOM rase ¢ NMOCTOAHHLIM KO/IMYEeCTBOM
BewecTea. [padmueckoe npefcTaBfieHNe K30MPOLECCOB: U30TEPMa, M30X0pa,
n3obapa.

TexHNYeckme YCTPOMCTBA W MPaKTUYECKOe MNPUMEHEHWE: TepMOMETP,
b6apomerTp.

Jlemoncmpayuu

OnbITbl, [OKa3blBalOLMe AUCKPETHOE CTPOeHMe BeLecTBa, (oTorpapuu
MOJIEKY/T OpraHNYeCcKnx CoeVHEHNIA.

OnbITbl NO AUDDY3UN XKNAKOCTENR U ra3oB.

Mogenb 6p0yHOBCKOr0 ABVKEHUS.

Mogenb onbiTa LLITEpHa.

OnbITbl, [0Ka3blBatoLLe CyLlecTBOBaHue MEXXMOJIEKYNAPHOI 0
B3aMMO/ENCTBMS.

Mogesnb, nnniCTpupyoLLas NPUPOAY AaBNeHWs rasa Ha CTEHKM Cocyfa.

OnbITbl, WAMKOCTPUPYIOLLME YpPaBHEHME COCTOAHUA UMAeaNlbHOro rasa,
M30MpPOoLLeCCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

OnpegeneHve maccbl BO3fyxa B K1aCcCHOW KOMHaTe Ha OCHOBE M3MepeHWi
06bEMa KOMHaTbI, AaB/IEHNSA 1 TeMMepaTypbl BO3AyXa B Heil.

ViccnefoBaHue 3aBUCMMOCTI MeXAY MapamMeTpaMu COCTOSHUSA Pa3perkeHHOro
rasa.

Tema 2. Ochoebl mepmoouHamuxu

TepmoanMHaMmyeckast cuctema. BHYTPeHHAS 3Heprus TepMOoLMHaMUYECKOWA
CUCTEMbI 1 CNOCcobbI eé n3meHeHNA. KonnyecTBo TennoThbl U pabota. BHyTpeHH:AA
3Heprma  OAHOATOMHOIO  MAeasbHOro  rasa. Buabl  Tennonepepauw:
TENn0NPOBOAHOCTb, KOHBEKLMSA, U3NTydeHVe. Y enbHaa Ternn0éMKOCTb BeLLecTBa.
KonnuyecTso TeN0ThI NpK TeNonepesaye.

[MoHATME 06 agmabaTHOM npouecce. [lepBbld 3aKOH TepMOAUHAMUKN.
[MpumeHeHWe NepBOro 3akoHa TepMOAMHAMUKM K m3onpoueccam. [paduyeckas
NHTepnpeTauus paboThbl rasa.

BTopoit 3aKoH TepMoguHaMyKn. HeobpaTMOoCTb MPOLLECCOB B MPUPOLE.

TennoBble  MaluWHbl.  TpUHUMNBI  JEACTBAA  TEMNoBbIX  MAalLUVH.
[Mpeobpa3oBaHNA 3HEPrMM B TensoBbIX MalumHaX. KoadgmumeHT nose3Horo
[ENCTBUA TennoBo MalimHbl. Linkn KapHo n ero Ko3((UUMEHT MONE3HOro
[eCTBUA. IKONOrnyeckme npobneMbl TENIOIHEPTETUKN.



TexHNYeckme YCTPOMNCTBA W NPaKTUYECKOe MNPUMEHEHWe: [BUrartesb
BHYTPEHHEro cropaHusi, 6bITOBOM X0N0AUNbHNK, KOHAULMOHEP.

Jlemoncmpayuu

A3meHeHne BHYTPEHHeil 3Hepruy Tena Mpu COBEepLUeHWM pPaboTbl: BbIIET
NPo6KM M3 OYTbINKM NOJ AEACTBMEM CXKATOro BO34yXa, HarpeBaHuwe 3agumpa B
NaTyHHON TPyoKe NYTEM TpeHus (BUAEOAEMOHCTPpaLMS).

3mMeHeHWe BHYTPeHHe aHeprumn (TeMnepaTypsbl) Tena Npu Tensionepegave.

OnbIT No agnabaTHOMY pacLUMPeHno Bo3AyXa (OMbIT C BO34YLUHbIM O HUBOM).

Mogenv napoBow TypouHbI, ABUraTeNs BHYTPEHHErO CropaHus, peakTUBHOIo
ABuUraTens.

Vyenuueckuii sxcnepumenm, 1abopamoptule pabomaol

3mepeHve yaenbHON TenI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuwiecmea. Dazoevie nepexoovt

[Mapoobpa3oBaHMe N KoHAeHcaums. VicnapeHue v kuneHue. ABCOMKOTHaAA U
OTHOCUTENbHAs BMAXHOCTb BO3AyXa. HacblWeHHbI nap. Y[aenbHas TennoTa
napoobpasoBaHms. 3aBUCUMOCTb TeMMNepaTypbl KUMEeHWS OT AaB/ieHus.

Teéppaoe Teno. Kpuctannmueckue n amopgHble Tena. AHUM30TPOMNMUS CBOMCTB
Kpuctannos. >Xugkume Kpuctainibl. CoBpemMeHHble MaTepuanbl. [lnaBneHve wn
KpucTannmsaums. Y LenbHas TennoTa nnasneHuns. Cyonmmaums.

YpaBHeHWe TennoBoro 6anaHca.

TexHNYecKme YCTPOMCTBA WM MNPaKTUYECKOe MPUMEHEHME: TUTPOMETP U
MCUXPOMETP, KalOPUMETP, TEXHOIOTMM NOMYYeHUA COBPEMEHHBbIX MaTepuasios, B
TOM YMC/ie HAHOMATEPWAIOB, N HAHOTEXHOMOMUMN.

Jemoncmpayuu

CBoWCTBa HaCbILLEHHbIX MapoB.

KvneHune npy NOHWXEHHOM [aB/IEHUN.

Cnocobbl 3MepeHns BNaXKHOCTH.

HabntogeHve HarpesaHUs 1 NnaBneHNs KPUCTa/IMYeCcKoro BeLecTsa.

[leMOoHCTpaums KpucTasinos.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

13mepeHre OTHOCUTENIbHOW BNaXKHOCTM BO3A4YyXa.

Pasznen 4. diaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
AneKTpuzaunsa Ten. INEeKTPUYECKNIA 3apsaf. [lBa Braa 3/1eKTPUYECKNX 3aps/ioB.
[MpOBOAHUKYK,  AWSNEKTPUKW WU MNONYNPOBOAHWKKW.  3aKOH  COXpaHeHWus
3/N1IEeKTPUYECKOr 0 3apaja.
B3anmopgencTeue 3apsgoB. 3akoH KynoHa. ToYeYHbI 3N1eKTPUYECKIMA 3apaf.
JNeKTpnyeckoe none. HanpsXKEHHOCTb 3neKTpuyeckoro nong. [puHUMN



Cyneprnosnumn 3NeKTpUYecKUX nonei. JIMHUU Hanps>KEHHOCTN 3/1EKTPUYECKOro
nons.

PaboTa cun anekTpocTaTnyeckoro nons. NoreHuyman. Pa3HOCTb MOTEHLNA/IOB.
[MpOBOAHNKM W [OM3NEKTPUKWA B 3N1eKTPOCTaTUYECKOM none. [AunanekTpuyeckas
NPOHNL,AEMOCTb.

ONEKTPOEMKOCTb. KoHAeHcaTop. S/1EKTPOEMKOCTbL MIOCKOr0 KOHAeHcaTopa.
JHeprus 3apsKeHHOro KoHAeHcaTopa.

TexHNYeckme YCTPOMCTBA M MPaKTUYECKOe MPUMEHEHME: 3M1eKTPOCKOoN,
3NIEKTPOMETP, 3NeKTpocTaTMyeckas 3awuTa, 3a3eMsieHne 31eKTponpubopos,
KOH/ZEHCATOop, KONMPOBasibHbIA annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO U NPUHLMN AEACTBUA 3N1EKTPOMETpA.

B3anmogelicTBMe HasNeKTPU3oBaHHbIX Ter.

JNeKTpUYecKoe rnose 3apsXxeHHbIX Te.

[MpOBOAHNKM B 3M1IEKTPOCTATUYECKOM MOJIE.

DNeKTpocTaTnyeckas 3alunTa.

[N3NEKTPUKN B 3/1EKTPOCTATUUYECKOM MONeE,

3aBUCUMOCTb  3M1eKTPOEMKOCTU  MJIOCKOr0  KOHAEeHcaTopa OT nJoLaam
MNAaCTWH, PACCTOAHNA MEXAY HAMU N AN3NEKTPUYECKO MPOHMLAEMOCTN.

JHeprua 3apsHKeHHOro KoHAeHcartopa.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabonivl

I3mepeHmne 3/1eKTPOEMKOCTM KOHEeHcaTopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku é paznuunvix cpeoax

ANEKTPUYECKMIA TOK. YCNOBUA CYLLECTBOBAHWUA 3/IEKTPUYECKOrO TOKa.
cTouHMKM ToKa. Cuna ToKa. MoCTOSHHbIN TOK.

Hanps»xeHue. 3akoH Oma Anda yyacTka Lenu.

DNeKTPUYEeCcKoe COMNpPOTUB/IeHWe. Y[enbHOe COMpoTUB/IEHNE BeLLecTBa.
[MocnepoBatensHoe, NapanienbHoe, CMeLlaHHoe coefiHeHVe NPOBOAHUKOB.

Pabota anekTpuyeckoro Toka. 3akoH [phkoynsa-SleHua. MOLLHOCTb
3MIEKTPUYECKOr 0 TOKa.

DNEeKTPOABMKYLLIAA CuUMa U BHYTPEHHEE COMNPOTUB/IEHME UCTOYHMKA TOKA.
3akoH OMa A5 nosHoum (3aMKHYTOI) 3N1eKTpuyeckor uenn. KopoTkoe 3aMblKaHue.

ONEKTPOHHaa  MNPOBOAMMOCTb  TBEpPAbIX  METaI0B.  3aBUCUMOCTb
COMPOTMB/IEHNS META/INIOB OT TeMnepaTypbl. CBEPXNPOBOANMOCTb.

ANEKTPUYECKMIA TOK B BaKyyMme. CBONCTBA 3/1EKTPOHHbIX MY4YKOB.

MonynpoBOAHUKMN. CobcTBeHHas 7 npuMecHas NpPOBOANMOCTb
nonynpoBogHMKoB. CBOCTBa p—n-nepexoga. MonynpoBogHNKOBbIE NPMGOpBLI.

JNeKTpMYeCcKMin  TOK B pacTBopax W  pacnnaBax  3/1eKTPOSIUTOB.
DNeKTPOMTHYECKasa Auccoumnauuns. SNeKTposms.



ANeKTPUYECKMin TOK B rasax. CamMoCTOATeNbHbI N HecaMOCTOATE/bHbIA
paspag. MonHusa. MNnasma.

TexHnyeckne YCTPOMCTBA W MpPaKTUYeCKoe MPUMEHEHMe: aMmnepMmeTp,
BO/IbTMETP, pPeocTar, WCTOYHWKN TOKa, 3/1eKTpOHarpeBarte/ibHble npuoopsl,
3/IEKTPOOCBETUTE/bHbIE MPUBOPbLI, TEPMOMETP COMPOTMBIEHNS, BaKYYMHbIA AUOA,
TEePMUCTOPbI 1 (HOTOPE3UCTOPLI, MOYNPOBOAHWNKOBbLIV AN0A, Fa/lbBaHMKa.

Jlemoncmpayuu

13mepeHre CUmbl TOKA U Hanps>KeH s,

3aBMCUMMOCTb COMPOTMBEHUSA LUMINHAPUYECKMX MPOBOAHWKOB OT AJIMHBI,
NAoLWazam NonepevyHoro ceveHns 1 Matepuana.

CMeLLaHHOE CoefIHEeHWE NMPOBOLHNKOB.

[MpsamMoe UM3MepeHWe 3NeKTPoABMXKYLLeA cunbl. KoOpoTkoe 3aMblKaHue
ra/lbBaHNYECKOr0 3/1eMeHTa U OLLeHKa BHYTPEHHEr 0 CONPOTUB/IEHNS.

3aBMCUMOCTb COMPOTUB/IEHNA META/IIOB OT TEMMEPaTypbl.

MpOBOANUMOCTb 3/1EKTPO/NTOB.

IckpoBOiA pa3pag 1 NPOBOAMMOCTb BO3AYyXa.

O/ZIHOCTOPOHHSSA NPOBOAUMOCTb AMoAa.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomuvl

3yyeHmne cMeLlaHHOr0 COeMHEeHNs Pe3nCTOPOB.

i3mepeHve 3NeKTPOABMXKYLLEN CU/TbI MCTOYHMKA TOKA W ero BHYTPEHHEro
COMpPOTUB/IEHUS.

HabntoaeHve anekTponunsa.

MexnpeaMeTHbIE CBA3H

N3yueHne Kypca (pu3nkn 6a30Boro ypoBHs B 10 Knacce OCYLLECTBNAETCH C
YUYETOM coaepXKaTe/lbHbIX MEXMNPeAMETHbIX CBA3E C KypcamMu MaTeMaTuKm,
ovonornn, XMMmu, reorpagum 1 TEXHONOrnN.

Medsicnpeomemnoie nonssimusi, CBA3aHHbIE C W3YYEHMEM METOAOB Hay4HOro
MO3HAHWA: ABMIEHUE, Hay4HbIA (aKT, runotesa, (PU3NYECKas BeIMUYMHA, 3aKOH,
Teopwus, HabNtOAEHME, 3KCMEPUMEHT, MOAENIMPOBaHUe, MOESb, U3MEPEHME.

Mamemamuka: pPEWIEHNe CUCTEMbl YpPaBHEHWI, JMHENHas (YHKUWS,
napabona, runepbona, Nx rpagmkKn U CBOMCTBA, TPUIOHOMETPUYECKMNE PYHKLUN:
CUHYC, KOCUHYC, TaHr'eHC, KOTaHreHC, OCHOBHOE TPUIrOHOMETPMYECKOE TOX/IECTBO,
BEKTOPbI U X MPOEKLMM Ha OCM KOOPAMHAT, CI0XKEHWE BEKTOPOB.

Buonozus: MexaHN4YeCKoe [ABVXXEHME B XXMBON npupoge, Auddysns, ocMoc,
TENN000MeH XMBbIX OPraHnM3MoB (BWAbl Tensonepesayn, TeNI0BOe PaBHOBECKE),
3NIEKTPUYECKIE ABNEHNS B XKMBOW NPUPOLE.

Xumus: JUCKPETHOE CTPOEHME BELLLeCTBa, CTPOEHMe aTOMOB U MOJEKY/1, MOJb
BeLLLeCTBa, MOIAPHas Macca, TernsioBble CBOWCTBA TBEPAbIX TeS, XKUAKOCTEN U rasos,



3NIeKTPUYECKME  CBOWCTBA  METa/NIOB,  3NEKTPONUTMYECKAs  Auccoumaums,
rasbBaHuKa.

T'eozpaghus: BNAXKHOCTb BO3/yXa, BETPbI, 6apOMeTp, TEPMOMETP.

Texnonoeus: NPeobpasoBaHMe [ABVKEHWIA C WUCMONb30BaHWMEM MEXaHW3MOB,
YUYET TPEHUSI B TEXHUKE, MOALUMMHUKK, WCMONb30BaHME 3aKOHAa COXPaHeHus
MMnynbca B TeXHWKe (pakeTa, BOAOMET W [pyrue), ABWratelb BHYTPEHHEro
CropaHusi, napoBas TypOuHa, ObITOBOI XONOANNbHUK, KOHANLIMOHEP, TEXHOMOMNN
MONMYYEHUS] COBPEMEHHbLIX MaTepuanioB, B TOM YMCNMe HaHOMaTepuanos, WU
HaHOTEXHOMOIMK, 3NEKTPOCTaTMYECKas 3allMTa, 3a3eM/IEHME 31EeKTPONpPMO0opoB,
KCEPOKC, CTPY/HbIN NpUHTEP, 3NeKTpOHarpeBaTebHbIe npno6opkI,
3/1eKTPOOCBETUTENbHbIE NPMOOPbI, FraslbBaHUKA.

11 KJIACC

Pasznea 4. JinekrpoauHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[MOCTOAHHbIE MarHMTbI. B3anmogencTeme NOCTOAHHbIX MarHUTOB. MarHUTHOe
none. Bektop MarHUTHON MHAYKLMK. TIPUHUMN CYyNnepno3vuum MarHUTHBIX NOJEN.
JIVHUA  MarHWTHOM WHAYKUMKW. KapTuHa JIMHWMIA MarHWTHOM WHAYKUMM nons
MOCTOAHHbIX MarHUTOB.

MarHuTHoe nosie MNpoBOAHMKA C TOKOM. KapTuHa /nWHWA  WMHAYKUUW
MarHUTHOro nona AJIMHHOro MPAMOro MNPOBOAHMKA WM 3aMKHYTOrO KOMbLEBOro
NMPOBOAHMKA, KaTyLWKN ¢ TOKOM. OnbIT 9pcTeda. BaaumogeicTere NpoBOAHMKOB C
TOKOM.

Cwnna Amnepa, eé Mofynb 1 Hanpas/eHue.

Cwuna JlopeHua, eé moaynb 1 HanpaeneHue. [AB/KeHNe 3apsHKEHHOM YacTuLbl
B O4HOPOAHOM MarHUTHOM none. PaboTta cunbl JTopeHua.

FABNneHVe 3NeKTPOMarHUTHON WMHAYKUMK. T1OTOK BeEKTOpa MarHUTHOWA
MHAYKUMW.  JNEKTPOABMKYLLAA CWhna  WHAYKUMKW. 3aKOH 3/1eKTPOMarHUTHOM
NHOYKUMK Papajes.

BuxpeBoe 3nekTpuyeckoe none. JINEKTPOABMXKYLLAA cuna WHAYKUUN B
NPOBOAHMKE, ABWXYLLEMCA MOCTYNaTe/bHO B O4HOPOAHOM MarHUTHOM MoJe.

MpaBwnno JleHua.

WVHOYKTUBHOCTL.  HABNEHWEe  CcaMOMHAYKUUK.  ONeKTPOoABMXKYyLlasa cuia
CaMONHAYKLNN.

JHEPrna MarHUTHOro Nons KaTyLKN C TOKOM.

DNeKTpoMarHuTHoe nosne.

TexHnyeckne YCTPOACTBA W MNPaKTUYECKOe MPUMEHEHME: MNOCTOSHHbIE
MarHuTbl, 3/1eKTPOMAarHUTbl, 3NEeKTPOABUraTe/lb, YCKOPUTENN 3N1eMEeHTapHbIX
yacTuL, MHAYKUNOHHAs neyb.



Jlemoncmpayuu

OnbIT OpcTesa.

OTK/IOHEHMe 3/IEKTPOHHOI0 MyYKa MarHUTHLIM MOeM.

JINHUM MHAYKUUW MarHUTHOIO Nons.

B3anmogencTeme 4ByX NPOBOAHNKOB C TOKOM.

Cwnna Amnepa.

[elicTBue cunbl JTopeHLa Ha MOHbI 3N1EKTPONMUTA.

FABneHne 3NeKTPOMarHUTHON MHAYKLMN,

[MpaBwnno JleHua.

3aBMCYMOCTb 3/1EKTPOABVXKYLLEN CU/IbI MHAYKUMW OT CKOPOCTU U3MEHEHUS
MarHUTHOr o NnoToKa.

#fBNneHne caMoVHAYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamopHule padbomaoi

A3yueHne MarHUTHOr o Nons KatyLKu ¢ TOKOM.

WccnepoBaHne feicTBMA MOCTOAHHOMO MarHUTa Ha pamKy C TOKOM.

iccnepoBaHmne ABIEHUA 3N1EKTPOMarHUTHON MHAYKLMN.

Paznea 5. Kosie0aHUSA U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHUmMHble KO1eOAHUA

KonebatenbHaas  cuctema. CBOOOAHbIE ~ MeEXaHW4YECKMe  KonebaHus.
FapMoHMYeckne KonebaHus. MMepuod, 4YacToTa, amnanTyda u asa KonebaHwia.
[MPY>XXMHHBIA MasTHUK. MaTeMaTUYeCKMin MasTHUK. YpaBHEHME rapMOHUYECKMX
KonebaHuiA. MNpeBpatyeHmne 3Heprum Npu rapMoHNYECKUX KosebaHusXx.

Kone6atenbHblil KOHTYP. CBO6GOAHbLIE 3MEKTPOMArHWTHbIE KOnebaHus B
naeanbHOM KoMebaTeNlbHOM KOHType. AHaIOrMsa MeXay MexaHWYecKuMu Wu
3/IEKTPOMarHUTHbIMW  KonebaHmsmu. @dopmyna TomcoHa. 3akOH COXpaHeHWS
3HEPruun B naeanbHOM KonebateslbHOM KOHTYpe.

MpefcTaBneHne 0 3aTyXatoWmUX KonebaHuax. BbiHY>KAeHHblE MexaHUYecKne
KonebaHus. Pe3oHaHC. BbIHY>KAEeHHbIe 3N1EKTPOMarHUTHbIE KONiebaHms.

[MepeMeHHbI  TOK. CWHYCOMAaNbHbIA MepeMeHHbId  TOK. MOLWHOCTb
NepeMeHHOro Toka. AMMNIMTYAHOE W AECTBYIOLLEE 3HayeHWe CW/bl TOKa W
Hanps>KeHus.

TpaHcdopmatop. Mpon3BOACTBO, nepefaya v NoTpebneHve 3NeKTPUYecKoi
3HepPrumn. JKONOrMYecKmne PUCKN MPU MPOM3BOACTBE 3MEKTPO3Heprun. KynbTypa
MCMOMb30BaHNA 3N1IEKTPOIHEPT M B NOBCEAHEBHOM YKN3HW.

TexHNYeckme YCTPOMCTBA U MPaKTUYECKOE MNPUMEHEHUE: 3NEKTPUYECKMIA
3BOHOK, FreHepaTop nepemMeHHOro ToKa, IMHKUK 3/1eKTponepesay.

Jlemoncmpayuu

ccnegoBaHne napameTpoB KonebaTeslbHOM cuCTeMbl  (MPYXUHHBIA UK
MaTemMaTUUYECKNA MasTHUK).



HabntogeHve 3aTyxarowmx KonebaHuia.

WccnenoBaHne CBOMCTB BbIHYX/AEHHbLIX KONe6aHWI.

HabntogeHve pe3oHaHca.

CB0OO/HbIE 3/1eKTPOMArHUTHbIE KOnebaHus.

OcupnnorpaMmmbl (3aBUCMOCTI CU/bl TOKA U HaMPSXXeHWUA OT BPeMeHu) AN
3N1eKTPOMArHUTHbIX KonebaHwia.

PesoHaHC npw nocnefoBaTe/lbHOM COEAVHEHUM  Pe3nCTopa, KaTyLlKu
NHLYKTUBHOCTM M KOHAEHcaTopa.

Mogenb MHUKM 3M1eKTponepesayn.

Vuenuueckuii sxcnepumenm, 1rabopamoptule pabomul

WccnefoBaHme 3aBUCMMOCTU Nepuofa MasibiX KonebaHuin rpysa Ha HATKU OT
AJIMHbI HATK U Macchl rpysa.

iccnefoBaHue nepemMeHHOro ToKa B Lienn U3 nocniefoBartelbHO COeANHEHHBIX
KOHAeHcaTopa, KaTyLIKN 1 pesucTopa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHbLE 60/IHb

MexaHn4yeckne BOMHbI, YCNOBUA pacnpocTpaHeHud. [epuog. CKoOpoCTb
pacnpocTpaHeHMss W A/iMHa BOMHbIL. [lonepeyHble M NPOAO/bHLIE  BOJHbI.
NHTepdepeHLMa N Anppakums MeXaHNYECKUX BOSH.

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3BYKa. BbicOTa TOHa. TemMop 3BYyKa.

ONeKTPOMarHUTHbIe BOJHbI. Y CNOBUA U3NTYYEHUS 3N1EKTPOMArHUTHbIX BOJH.
B3avMHaa opueHTauus BekTopos E, B, V B anekTpomarH1THOW BonHe. CBOMCTBA
3/IEKTPOMArHUTHbIX BOJH: OTPaXKEHWe, MpesioMeHne, nonapusauns, augpakums,
nHTepdepeHLma. CKOpPOCTb 3/IEKTPOMArHUTHBLIX BOJH.

LLIkana 3M1eKTPOMarHUTHbIX BOMH. [pUMeHeHWe 3/1eKTPOMarHUTHbIX BOJH B
TEXHUKe U BbITY.

[MpUHUMNbI pagnoceasmn 1 TenesnaeHns. Pagnonokauums.

AneKTpoMarHUTHOe 3arpsi3HeHNEe OKPYXKatoLLeli cpeabl.

TexHNYecKkme YCTPOMCTBA M MNPAKTUYECKOE MNPUMEHEHME: MY3blKaslbHble
MHCTPYMEHTbI, YNbTPasByKOBas [MAarHOCTUKA B TEXHUKE W MeAuUVHEe, pajap,
PagnonpuEMHIK, TeneBn3op, aHTeHHa, TeneoH, CBY-neysb.

Jlemoncmpayuu

O6pa3oBaHue 1 pacrnpocTpaHeHue nonepeyHbIX 1 NPOAO/bHbIX BOJH.

Konebnioweecs Tefio Kak MCTOYHUK 3BYKa.

HabnofeHve oTpaXkeHNa 1 NPenoMIeHNs MeXaHUYEeCKUX BOJSTH.

HabnofeHve nHTepdepeHumnn 1 andpakumm MexaHMyecKnx BOosH.

3BYKOBOW pe30HaHc.

HabniofeHne CBA3M FPOMKOCTM 3BYKA W BbICOTbl TOHA C ammniuvTygon U
4acTOTOW KonebaHWiA.



ccnegoBaHue CBOWCTB 3/1eKTPOMar HUTHbIX BOJH: OTPaKeHWe, NMPesioMNeHNE,
nonspusaunsa, AnMpaxkumns, HTepgepeHLmns.

Tema 3. Onmuka

eomeTpuyeckad onTtuka. [IpAMONMHENHOe pacnpocTpaHeHWe cBeTa B
0AHOpPOAHOI cpefe. JTyd cBeTa. TOYeUHbIN NCTOYHUK CBeTA.

OTpaxeHune cBeTa. 3aKOHbl OTpaXKeHWUs ceeTa. MocTpoeHne n306paxkeHnii B
MI0OCKOM 3epKase.

[MpenomneHve ceeTa. 3aKOHbI NPenoMIeHNs cBeTa. AGCONIOTHBIA NoKasaTesb
npenomneHns. TllonHoe BHYTPeHHee OTpaxeHue. [lpeaenbHbld yron MosHoro
BHYTPEHHEr0 OTPaXKEHUS.

Ancnepcus ceeta. CNOXHbIA cocTaB 6en1oro ceeTa. LLBeT.

CobupatoLue 1 paccenBaroLpe MH3bl. TOHKas IMH3a. POKYCHOE pacCTosHUE
M ONTMYeCKas Cuia TOHKON NNH3bI. [oCTpoeHre M306paXkeHNA B cobuparowmnx u
paccemBatoLnx IMH3axX. Popmya TOHKON NNH3bI. YBeINYeHWe, 1aBaeMoe SIMH30N.

Mpegens! NPUMEHUMOCTM FeOMETPUYECKOM ONTUKN.

BonHoBas onTtuka. WIHTepgepeHumMsa cBeta. KorepeHTHble WCTOYHUKMN,
Ycnosus HabnogeHUs MakCMMYMOB W MUHMMYMOB B WHTep(epeHUMOHHOM
KapTUHe OT ABYX CMH(a3HbIX KOrepeHTHbIX NCTOYHMKOB.

Andpakums ceeta. [AudpakumoHHas pelwéTka. Ycnosue HabnogeHus
rMaBHbIX  MakKCMMyMOB NpW  NageHUM  MOHOXPOMATMYECKOro CBeTa Ha
ONPPAKLNOHHYIO PELLETKY.

Monapusayma ceeTa.

TexHNYecKkme YCTPOWCTBA W MPAKTUYECKOE TMPUMEHEHME: OYKKM, Jyna,
(hoToanmnapar, MNPOEKUMOHHBIN annapar, MWKPOCKOM, Te/IeCKon, BOJIOKOHHAS
ONTKKa, ANdpakLUMOHHas peLlléTka, Nonapons.

Jlemoncmpayuu

MpAMONNHENHOE pacnpoCTpaHeHne, OTPaXKeHMEe W NPeoM/IeHne CBeTa.
OnTryeckne Npmob0opPBbI.

[MonHOe BHYTPeHHee oTpaXkeHne. Mofenb CBETOBOAA.

ccnenoBaHue CBOMCTB M306PaXKEHWI B TMH3AX.

Mogenn MnKpocKona, Teneckona.

HabntogeHvie nHTepepeHLUMn ceeTa.

HabntogeHve ongpakumm ceeTa.

HabntogeHve ancrnepcun ceeta.

[Mony4yeHre cnekTpa ¢ NOMOLLbHO MPU3MbI.

[Mony4yeHne cnekTpa ¢ NOMOLLbI0 ANDPaKLUMOHHOW PELLETKN.

HabnofeHve nonspusalmm ceeta.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

I3mepeHmne nokasaTens NPenoMaeHns cTekna.



ccnepoBaHue CBOMCTB M3006PaXKEHWI B TMH3AX.
HabntogeHve aucnepcun ceeta.

Pasjaes 6. OcHOBBI CIeUAJIBLHON TEOPUU OTHOCUTEIbHOCTH

["paHULLbl MPUMEHMMOCTM KNacCUYeCKom MexaHuKK. MocTynaTsl creymnanbHOMN
TEOPUN OTHOCUTENIbHOCTWU: WHBAPUaHTHOCTb MOZYNA CKOPOCTW CBETAa B BaKyyMe,
MPUHLMAMN OTHOCUTENbHOCTU DNHLITENHA.

OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3aMef/ieHne BPEMEHU U COKpallieHne
OJIVHBbI.

SHeprus 1 UMy nbC PeNATUBUCTCKON YaCTULbI.

CB#i3b MaccCbl C 3HEPrvein n MMNynbCoM PeNATUBUCTCKOM YacTuLbl. DHEpPrus
MoKoS.

Paszpnen 7. KBanToBas ¢usuka

Tema 1. Inemenmuvl K6AHMOBOU ONMUKU

®oTOHbI. Popmyna NnaHka CBA3M 3HePrnm POTOHA C ero YacToTOn. SHeprus
N UMNY/bC (POTOHA.

OTKpbITME U uccnegoBaHve hoToadekta. OnbiTol A. I'. CTONeToBa. 3aKOHbI
(hoToath(hekTa. YpaBHeHME IiMHLWITeNHa Ans oToaddekTa. «KpacHas rpaHuua»
(hoToapdhekTa.

[asneHve ceeTa. OnbITol 1. H. Jlebeaesa.

XUMMNYECKoe AeCTBME CBETA.

TexHnyeckne YCTPOMCTBA W MpPaKTUYeCKoe MPUMeEHeHMe: (OTO3/1EMEHT,
(hoTofaTuMK, CoNHeYHas baTapes, CBETOAMOL,

Jlemoncmpayuu

®0oTO3(PdeKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

ccnenoBaHne 3aKOHOB BHeLLHEro poToadpekTa.

CeToauog.

ConHeyHas baTapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopia Mo paccesHUO O -4acTul,
MnaHeTapHass mogenb atoma. [loctynaTtel bopa. W3nydeHwe u nornoweHue
(bOTOHOB MpW Mepexofe aTtoma C OLHOrO YPOBHSA 3Heprun Ha Apyrov. Bufgbl
CnekTpoB. CMeKTp YPOBHEN 3HepPrmm atoMa BOA0posa.

BonHoBble CBOWCTBA YacTul,. BonHbl ge bpoiins. KopnycKynspHO-BO/HOBOW
Ayasin3m.

CnNOHTaHHOE U BbIHYXXAEHHOE 13/TyYeHue.

TexHn4eckne YCTPONCTBA M MNPaKTUYECKOe MPUMEHEHMWE: CMeKTPasibHbIiA
aHasiM3 (CNeKTPOCKOoM), nasep, KBaHTOBbIA KOMMbIOTEP.

Jlemoncmpayuu



Mogenb onbiTa Pesepgopaa.

OnpegeneHve ANNHbI BOMHBI flasepa.

HabnoeHre NMHenYaTbIX CNEKTPOB U3NTYYEHWS.

Nasep.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

HabnoeHve NMHenyaToro cnekTpa.

Tema 3. Amommnoe a0po

AKCNEepUMEHTbI, [0Ka3blBaloLWme CMNOXHOCTb CTpoeHUs fgpa. OTKpbITHe
paanoakTMBHOCTU. OnbITbl Pe3eptopaa no onpegeneHnto cocTaBa paaroakTUBHOIO
n3nyyeHns.  Ceoilctea  anba-, 6eTa-, ramma-usnyyeHus.  BnusiHue
PaAMOaKTUBHOCTM Ha XXMBble OpraHuU3Mbl.

OTKpbITVE MPOTOHA U HEeWTpoHa. HykMoHHad mogens sgpa [MeinseHbepra—
ViBaHeHKoO. 3apag aapa. Maccosoe uncno aapa. 3otonsl.

Anb(a-pacnaf. 3NeKTPOHHbIN W MO3UTPOHHbLIA 6eTa-pacnag. [Mamma-
M3nyyeHmne. 3aKoH paanoakTUBHOrO pacnaga.

SHeprus cBA3W HYK/IOHOB B AApe. A4epHble cusbl. [ehekT macchl aapa.

AnepHble peakuyun. [leneHue N CUHTE3 sfep.

AnepHblil peakTop. TepMosepHbIn cUHTE3. [1pobnembl U MEPCrEKTMBbI
AAEPHOM 3HEPreTUKN. DKONOrNYECKMe acneKTbl A4EPHOM SHEPreTUKM.

AneMeHTapHble YacTuubl. OTKPbITUE NO3UTPOHA.

MeToab! HabNAEHNA U PerncTpaumm aleMeHTapHbIX YacTULl,

®dyHAaMeHTa/IbHble B3aMOAENCTBUS. EANHCTBO (PU3NYECKOM KapTUHbI MUpa.

TexHNYecKme yCTpoCTBa U NPakTUYeCcKoe NpPUMeHeHue: LO3UMETP, Kamepa
BunbcoHa, AepHbIin peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUYETUYMK NOHM3NPYIOLLMX YacTuL,

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

ccnepoBaHue TpekoB YacTuL, (Mo roTosbiM (hoTorpagmsam).

Pa3znen 8. JiaeMeHTHI ACTPOHOMUM U aCTPOPU3MKH

JTanbl pasBUTKA aCTPOHOMUN. MNprKnagHOe U MUPOBO33PEHYECKOE 3HaYeHNe
aCTPOHOMUM,

Bug 3Bé3gHOro Heba. Co3Be3gus, ApKue 3BE3Abl, MIaHETbl, UX BUAUMOE
LBV>KEHWe.

ConHeyHasa cuctema.

ConHue. ConHeyHas aKTMBHOCTb. WCTOYHMK 3sHeprum ConHua W 3BE3N.
3BE3Mbl, MX OCHOBHblE XapaKTEPUCTUKW. [dmnarpamma «CrekTpasibHblii Knacc —
CBETUMOCTb». 3BE34bl r/1aBHOW MNOCNeAoBaTe/IbHOCTU. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [Ns 3BE&3[, rNaBHOM MNOCNefoBaTeNlbHOCTU. BHYTpeHHee CTpoeHue



3BE37. COBpEMEHHbIe MPeACcTaBfeHNsA O MPOUCXOXAeHUU 1 3sontoumm ConHua u
3BE3[. JTanbl XXN3HW 3BE3[,.

MneuHbln TyTb — Hawa lanaktuka. MonoxeHne u asmxkeHne ConHua B
["anakTuke. Tunbl ranakTuk. Pagnoranaktmki U Keasapbl. HEpHbIE AbIpbl B A4pax
ranakTuk.

BceneHHasA. PacumpeHne BeeneHHoW. 3akoH Xab6na. PasberaHue ranaktuk.
Teopusa bonbLIoro B3pbiBa. PeNMKTOBOE U3NTyUeHMe.

MacwtabHasa CTpykTypa BeeneHHoW. MeTtaranaktuka.

HepeLéHHble NpobsieMbl aCTPOHOMMUN.

Yuenuueckue nabnooenus

HabnofeHns HeBOOPY>XEHHbIM T/1a30M C MCMO/b30BAHMEM KOMIMbHOTEPHbIX
NPUIOXKEHNA ANa onpefeneHns NonoXeHUs HeBeCHbIX 0ObEKTOB HAa KOHKPETHYIO
[aTy: OCHOBHble co3Be3ana CeBepHOro nonyLapus n apkune 3sésfbl.

HabntogeHus B Teneckon JlyHol, nnaHet, MaeyHoro MNytu.

O6o0mariee NOBTOpPeHUE

Ponb  (M3MKM WM acTPOHOMWUM B  3IKOHOMMUYECKOW, TEXHO/IOrMYEeCKO,
coumasibHOM 1 3TUYECKON chepax AesTe/IbHOCTM YesioBeKa, POosib U MECTO (PU3NKN U
aCTPOHOMWM B COBPEMEHHOW Hay4HOW KapTUHe MMpa, Posb (PU3NYECKOW TEOPUUN B
(hopMUpPOBaHMM NMPeLCTaBEHNA O (PU3NYECKOW KapTUHE MUPa, MECTO (DU3NYECKOM
KapTUHbI Mupa B  00WeM psgy  COBPEMEHHbLIX  eCTeCTBEHHO-HAY4HbIX
npescTaBneHnin 0 NpUpoe.

MexnpeaMeTHbie CBA3H

N3yyeHne Kypca (pu3nKn 6a30BOro ypoBHA B 11 Knacce OCYLLECTB/AETCH C
YUYETOM CoAepXKaTe/bHbIX MEXMNPeAMETHbIX CBA3E C KypcamMu MaTeMaTuKu,
ovonornn, XMMmm, reorpaum 1 TEXHONOrUN.

Mescnpeomemnuvie nonsmusi, CBA3aHHbIE C W3YYEHWEM METOLOB Hay4yHOro
MO3HaHWS: ABMIEHWNE, Hay4HbIA (haKT, runoTesa, (M3MYecKas BeNNYMHA, 3aKOH,
Teopus, HabnoaeHVe, IKCNEPUMEHT, MOAENMPOBaHIE, MOLESb, U3MepPeHNe.

Mamemamuxa: pPeWEHNe CUCTEMbl  YPaBHEHWA, TPUrOHOMETPUYECKME
()YHKUMMW: CMHYC, KOCUHYC, TAHF€HC, KOTaHreHC, OCHOBHOE TPUrOHOMETPUYECKOe
TOXAECTBO, BEKTOPbl M WX MPOEKLUN Ha OCW KOOPAWHAT, C/IOXKEHWe BEKTOPOB,
NPOV3BOAHbIE 3/1EMEHTAPHbIX (YHKUMIA, MPU3HaKM MOA06UA TpPeyro/ibHUKOB,
ornpeseneHne Naowaam NI1oCKuX uryp n obbLeéma Ter.

Buonozus: 3NeKTPUYECKME SBNEHMS B XXMBOW Npupoge, KonebaTtesibHble
[BWKEHNA B XXMBOWN MPUpoLe, ONTUYECKME AB/IEHUS B XXMBOW Npupoge, AencCTBue
pagnaummn Ha >XX1Bble OpraHu3Mbl.

Xumusi: CTPOEHWE aTOMOB W MOMEKY/, KPUCTa/IMYECKasa CTPYKTypa TBEPAbIX
Ten, MexaHn3Mbl 06pa30BaHNA KPUCTASININYECKON PELLETKM, CNEKTPaSIbHbIN aHa/n3,



Teocpachusi:  MarHUTHble MoMtOca  3eMnn, 3a1eXXW  MarHUTHbIX — pya,
(hoTOCLEMKA 3eMHOI NOBEPXHOCTK, NpefcKasaHue 3eMIETPACEHNIA.

Texnonoausi:  NNHAN  3NIEKTPONeEpeaay, reHepaTop MepeMeHHOro TOKa,
afleKTpoABuraTenb, WHAYKUMOHHaA nMeyb, pajap, PagvornpuémHuK, TeeBu3op,
aHTeHHa, TenegoH, CBY-neyb, NPOEKUMOHHLIA annapaT, BOIOKOHHAs OMTUMKa,
CONHeYyHasa b6atapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoeHMe Yy4yebHOro npeameta «®Pu3nka» Ha YPOBHE CpedHEro o06Llero
06pa3oBaHNsA (6a30Bblii YPOBEHbL) AOMHKHO 06ECNeYnTb AOCTUXKEHUE CNEAYHOLLMX
NIMYHOCTHBIX, METanpeaMETHbIX 1 NPeAMETHbIX 06pa30BaTe/IbHbIX Pe3y/bTaToB.

JINYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHbIE pesynbTaTbl OCBOEHUSA Y4ebHOro npeameta «Pusnka» LOSKHbI
OTpaXaTb T[OTOBHOCTb W CMOCOBGHOCTb 0OY4YaloLWMXCA PYKOBOLCTBOBATLCH
ChOpMMPOBaHHOW BHYTPEHHEN no3uumend MYHOCTM, CUCTEMOMN LeHHOCTHbIX
OpVeHTaLMn,  NO3UTUBHBIX  BHYTPEHHUX  YOEXJEeHWil,  COOTBETCTBYHOLLMX
TPaAULMNOHHBIM LIEHHOCTAM POCCUMIACKOrO O6LLECTBa, PacLUMpPEeHMe XMU3HEHHOro
OnbITa W OMbITa AeATENIbHOCTA B MPOLIECCe peain3aLny OCHOBHBIX Hamnpas/ieHWi
BOCMUTATE/IbHOW AeATeNIbHOCTH, B TOM YMC/E B YaCTU:

1) rpamaaHCKOro BOCIMTAHMSA:

CPOPMMPOBAHHOCTL MPaXKAAHCKON NO3uLmK 06YyYatoLLerocs Kak akTMBHOro U
OTBETCTBEHHOI 0 Y/1eHa POCCUICKOro 00LLECTBa;

NPUHATUE  TPaAWLMOHHBLIX  OOLLEYE/IOBEYECKUX  TYMaHUCTUYECKUX U
[eMOKPATUYECKUX LIeHHOCTENR;

FOTOBHOCTb BECTW COBMECTHYIO AEATE/IbHOCTb B MHTepecax rpax4aHCKOro
06LLeCcTBa, y4acTBOBaTb B CaMOYMNpaB/ieHUN B 06pa30BaTe/IbHOM OpraHu3aumu;

YMeHWe B3aMMOAENCTBOBAaTb C COLNaIbHbIMUA UHCTUTYTaM1 B COOTBETCTBUN C
NX PYHKLMAMU N HA3HAYEHUEM;

FOTOBHOCTb K N'YMaHUTapHOMW N BOMIOHTEPCKOW AeATeNIbHOCTY;

2) NaTPUOTHYECKOTO BOCTIMTAHUS :

ChOpMMPOBaHHOCTbL POCCUCKONM FPaXKAaHCKON MAEHTUYHOCTU, NATPUOTU3ME;

LLEHHOCTHOE OTHOLLUEHWE K TOCY[LapCTBEHHbIM CUMBOMAM, LOCTVKEHUAM
POCCUMCKMX YHEHBIX B 061aCTU (PU3NKM N TEXHUKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS :

ChOopMMPOBaHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOr0 NOBEAEHUS;

CMOCOBGHOCTb OLEHMBATbL CUTYaUMI0 M NPUHMMATb OCO3HaHHbIe pPeLLeHus,
OPMEHTUPYACb HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI W LLEHHOCTW, B TOM 4uC/e B
LeATeNIbHOCTU YUYEHOT O;

0CO3HaHWe NINYHOr 0 BK/Iaa B NMOCTPOEHME YCTONYMBOr0 ByayLLero;

4) 3¢TeTHYEeCKOr0 BOCTIMTAHMSA:

3CTETUYECKOE OTHOLLEHME K MUPY, BKIHOYasA 3CTETMKY Hay4YHOro TBOPYECTBa,
NPUCYLLEro (PU3NYeCKon Hayke;

5) Tpya0BOT0 BOCTIMTAHUSI:



MHTEPEC K pas/inyHbIM cepam NpPodeccCnOoHanbHON AeATeNbHOCT, B TOM
ymncne CBA3aHHbIM C (IU3NKOIN 1 TEXHWUKOR, YMeHNe CoBepLUaTb 0CO3HAHHBIN BbIOGOP
Oyayuiein npoeccun 1 peann3oBbiBaTb COOCTBEHHbIE XKN3HEHHbIE MNaHbl;

rOTOBHOCTb M CNOCOOHOCTL K 06pa3oBaHM0 1 caMo0bpa3oBaHMIO B 06/1aCTH
(hM3NKIN Ha NPOTSXKEHNU BCEW XKU3HU;

6) IK0JIOrHYeCKOro BOCIIHTAHHUS:

CPOPMMPOBAHHOCTL  3KOMOMMYECKON KY/bTYpbl, 0CO3HaHWe [106a/1bHOro
XapakTepa 3K0M0rmyeckmx npobem;

NNaHNMPOBaHWE N OCYLLLECTB/IEHNE AENCTBUIN B OKPYXKatOLLIEW Cpefle Ha OCHOBE
3HaHWA Lenelt YCTOMUYMBOro Pa3BUTUSA YeNOBEYECTBA;

paclUMpeHne orblTa [AesTeNbHOCTM 3KOMOrMYeCcKO HanpaBieHHOCTN Ha
OCHOBE UMEHOLLIMXCA 3HAHWI N0 PU3NKE;

7) HEHHOCTU HAYYHOI'0 ITO3HAHUS .

ChOpMMPOBAHHOCTb MMPOBO33PEHNSA, COOTBETCTBYIOLLEN0 COBPEMEHHOMY
YPOBHIO pa3BUTUA (DU3NYECKOW HayKM;

OCO3HaHMe LEHHOCTM Hay4HOW [esaTeNlbHOCTW, TFOTOBHOCTb B NpoLecce
N3Yy4eHNs (IU3NKN OCYLLEECTBNATL MPOEKTHYH U UCCNEA0BaTENbCKYH AeSTENbHOCTb
VHAVBUAYASTbHO U B Fpynne.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE 1eliCTBHS
Ba3oBble Jjoruueckue JelcTBUA:
camoCToATENbHO  (hOpMyNMpoBaTb WM aKTyanu3upoBaTb  MPo6nemy,
paccmaTtpuBaTb e€ BCECTOPOHHE;
onpenenatb Uenn A[eATeNbHOCTW, 3afaBaTb MNapaMeTpbl UM KPUTEpUU KX
[LOCTUXKEHNS;
BbIAB/IATL  3aKOHOMEPHOCTW M NPOTMBOPEYMA B  paccMaTpuBaeMbIX
(PM3NYECKMX ABMEHUSAX;
pa3pabatbiBaTb MaH PeleHns npobsieMbl C YY4ETOM aHam3a MMeoLLMXCA
MaTepuasibHbIX U HeMaTepuasibHbIX PECYPCOB;
BHOCUTb KOPPEKTUBLI B AEATENbHOCTb, OLleHMBATbL COOTBETCTBME PE3Y/IbTaTOB
LIeNsIM, OLLEHMBATb PUCKW NOCNEACTBUIN AeSATENbHOCTHY;
KOOPANHUPOBATL W BbINOMHATL PaboTy B YC/I0BUSIX PeasibHOro, BUPTYasibHOro
N KOMOUHNPOBAHHOI O B3aUMOAENCTBUS;
pasBMBaThb KpeaTMBHOE MbILL/IEHNE MPU PeLUeHNN XKU3HEHHbIX NPobiem.
ba3oBble ncciienoBarebCKHue 1eMCTBHA .
BNafeTb Hay4yHOW TEPMMUHOJIOTMEN, K/IHOYEBLIMW MOHATUAMU N METOAAMM
(hM31YECKOIN HayKW;



B/lafleTb HaBblkaMW y4ebHO-UCCNeL0BaTENbCKOW Y NMPOEKTHOW LeATeNbHOCTY
B 06/1aCTV (DM3MKK, CNOCOBHOCTHLIO M FOTOBHOCTBLIO K CAMOCTOATE/IbHOMY MOUCKY
METOAOB pelleHns 3afa4vy (M3NYecKoro cofepXkaHusi, NMPUMEHEHUO Pas3/NYHbIX
METOAO0B MO3HaHWS,;

BafleTb BUAAMW  [eATENIbHOCTM MO MO/YYEHUHD HOBOMO 3HaHWSA, ero
MHTepnpeTayun, npeobpasoBaHUO U MNPUMEHEHUIO B  Pa3/INYHbIX YUYeOHbIX
CUTYyaLuaX, B TOM Yumc/ie Npu co34aHnn YUYebHbIX NPOEKTOB B 06/1aCTU (IU3UKM;

BbISIBIATL MPUYUHHO-C/IEACTBEHHbIE CBA3W W aKTyalM3npoBaThb 3ajaudy,
BblABUraThb rMMNOTe3Y eé peLleHns, HaXOANTb apryMeHTbI 15 JoKa3aTe1bCTBa CBOMX
YTBEPXXAEHWUIA, 33iaBaTb NapaMeTpbl Y KPUTEPUUN PeLLEHNS;

aHaM3MpoBaTb MOMYYEHHblE B XOAe PeleHns 3afaunm  pesy/bTaTbl,
KPUTUYECKM OLeHMBATb UX AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHWE B HOBbIX
YCNOBUAX;

CTaBUTb U (HOPMYNMPOBaTb COOCTBEHHbIE 3afdayn B 06pa3oBaTe/lbHOM
[EeATeNIbHOCTW, B TOM YKC/E NPU U3YYEHUN (DU3UKMK;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLEeHNBaTb MPUOOPETEHHbIN OMbIT;

YMeTb MEPEeHOCUTb 3HaHMs N0 (M3MKE B MPaKTUYECKYD 06/1acTb
XU3HELEATENIbHOCTY;

YMETb MHTErpmMpoBaTh 3HaHWUA U3 pasHblX NPeAMETHbIX 06/1acTen;

BblABUraTb HOBbIE NAeK, Npeanaratb OpUrMHabHble NOAXOAbI N PeLLEeHNS;

CTaBUTb NPOBEMbI 1 3aa4u, LOMYCKatoLLMe aNbTePHATUBHbIE PELLEHUS.

PabGora ¢ unpopmanmei:

B/IafleTb HaBblKaMW MOMYyYEHNA UHAOPMALUM (PU3NYECKOTO COAEPXKaHUA 13
MCTOYHMKOB pas3HbIX TWUMNOB, CaMOCTOATENIbHO OCYLUECTB/IATL MOWUCK, aHaus,
CUCTEMATU3ALMIO U WHTEPNpeTaumio MHMOPMaLMN PasInNyHbIX BUAOB M (HOPM
npeacTaBneHus;

OLeHMBaTb [OCTOBEPHOCTb MH(hOpMaLMK;

MCNoNb30BaTb  CPeAcTBA  MH(OPMAUMOHHLIX W KOMMYHWKaLMOHHbIX
TEXHONOMMA B PELLIEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX U OPraHmn3aLMOHHbIX
3afay ¢ cobntoaeHnem TPeboBaHNIA 3PrOHOMUKM, TEXHUKIN 6€30MacHOCTU, TUIMEHBI,
pecypcocbepexkeHnsl, MpPaBOBbIX W 3TUYECKUX HOPM, HOPM WHHOPMAaLMOHHOM
6e30nNacHOCTU;

co3faBaTb TEKCTbl (PU3NYECKOr0 COAEPXKaHWA B Pa3INYHbIX (opmarax ¢
YUYETOM HasHa4yeHUs MHMOPMaLMK 1 LieNeBoin ayauTopun, Bblbmpas onTUMaibHYH
(hopmy MpeacTaBieHns 1 BU3yanmsaLuu.

KoMMyHUKAaTHBHbIE YHHBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:
OCYLLECTB/IATbL O6LLEHNE HA YPOKax (IM3NKM 1 BO BHEYPOUHOI AeATEeNbHOCTH;
pacrosHaBaTb  MPeAnocbUIKA  KOHMAMKTHBIX — CUTyauuid W CMAryatb
KOH(INKTbI;



Pa3BEPHYTO W /IOTMYHO M3/MaraTb CBOK TOYKY 3PEHUSI C MCMO/b30BAHWNEM
S13bIKOBbIX CPe/CTB;

MOHMMaTb M MCMONb30BaTb MPEVMYLLECTBA KOMaHAHOW WM MHAMBUAYAIbHOM
paboTbl;

BblOMpaTb TeMaTWKYy WM METOAbl COBMECTHbIX AEWCTBUIA C YYETOM OOLLMX
MHTEPECOB N BO3MOXHOCTEN KaXXA0ro YieHa KONNeKTMBa,;

NPUHUMaTb  LENN  COBMECTHON  AeATeNbHOCTW,  OpraHM30BbiBaTb U
KOOPAMHMPOBaTb [AEACTBUA MO €€ AOCTVDKEHMIO: COCTaBNATb MNnaH AelicTBUNA,
pacrnpeaensTb poanm C YYETOM MHEHWIA YYaCTHUKOB, 06CYXAaTb pe3y/nbTaTbl
COBMECTHOM paboThl;

OLieHMBATb Ka4eCTBO CBOEr0 BK/Mafa N KaXXA0ro y4acTHMKa KOMaH/bl B 00LLMIA
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBblE MPOEKTbI, OLEHMBATb MAEN C MO3ULMMA  HOBW3HBI,
OPUTMHaNBbHOCTK, NPaKTUYECKOM 3HAYNMOCTY;

OCYLLECTBNATb MO3UTMBHOE CTpATErMYECKOe MOBEAEHNE B  Pa3/IMYHbIX
CUTYyaLMaX, NPOSIBNATL TBOPYECTBO M BOOOGPaXKEHUE, ObITb MHALMATUBHbLIM.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTBNATL MO3HaBaTE/IbHYHO AeATe/IbHOCTb B 061acTu
(M3VKN N  aCTPOHOMWUW, BbISBNATL NPOGMAEMbI, CTaBUTb W  (POPMYNNPOBATH
COOCTBEHHbIE 3a7auu;

CaMOCTOSITE/IbHO COCTaBMSATb M/iaH PeLUeHMs] PaCUYETHbIX WU KayeCTBEHHbIX
3a/iay, MnaH BbINO/HEHNS MPAKTUYECKO paboTbl C YH4ETOM MMEIOLUXCS PecypCoB,
COOCTBEHHbIX BO3MOXHOCTEN U NpeanoYTeHNIA;

[aBaTb OLEHKY HOBbIM CUTYaUUAM;

pacLLUMpATb PaMKM y4ebHOro npegmMeTa Ha OCHOBE JINYHbIX MPeANnoYTeHWI;

aenatb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha Ce6s
OTBETCTBEHHOCTb 3a peLLeHNe;

OLeHMBaTb MPUOOPETEHHDIN OMbIT;

CnocobcTBOBaTb (POPMUPOBAHUIO W MPOSAB/IEHWIO 3pyAMLMM B 061acTy
(h131KK, NOCTOSHHO MOBbILLATHL CBOW 06pa30oBaTe/IbHbIN N KY/IbTYPHbIA YPOBEHb.

CaMOKOHTPOJ'lb, 3MOHHOHaJIbeIﬁ HHTECJIJICKT:

[aBaTb OLIEHKY HOBbIM CUTYyaUMsiM, BHOCUTb KOPPEKTMBbI B AEATE/IbHOCTb,
OLeHMBaTb COOTBETCTBME Pe3y/bTaToB LieNsM;

BNafleTb  HaBblkaMW  MO3HaBaTe/NbHON  pediyieKCMM  Kak  0CO3HaHMS
COBEpPLUAEMbIX [EeACTBMIA WM  MbICIUTE/NBbHBLIX MPOLLECCOB, WX Pe3y/nbTaTtoB U
OCHOBaHWIA;

MCNOMb30BaTh NPUEMBI peddieKCUn A1t OLEHKM CUTYyaumm, Bbl6opa BEPHOro
peLleHns;



YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELLeHUs Mo WX
CHVDKEHWNIO;

NPUHMMaTb MOTMBbLI W aprymeHTbl [ApYruxX Mpyv aHasvse pe3y/bTaToB
[eATeNbHOCTY;

NPUHMMATL Cebs, MOHMMasA CBOM HeOCTaTKM N [OCTOUHCTBA,;

NPUHMMATb MOTMBbLI W aprymeHTbl [pYrux Mpyv aHasvse pe3y/bTaToB
[eATeNIbHOCTY;

npu3HaBaTb CBOE NpaBo 1 NpaBo APYrux Ha OLIMOKMN.

B npouecce AOCTUXKEHNA NMMYHOCTHbIX Pe3y/IbTaToB OCBOEHWSA MPOrpamMmmbl Nno
(mM3nKe AN YPOBHSA CpeAHero oo6uero o6pasoBaHWA Yy  06y4daroLmxcs
COBEPLLEHCTBYETCH 3AMOLMOHa/bHbIA VHTENNEeKT, npegnonararoLmii
CHhOPMMPOBAHHOCTb:

CamMOCO3HaHMs, BKNOYALOLLEro Crnoco6HOCTb MOHMMAaTbL CBOE 3MOLMOHA/IbHOE
COCTOsiHVE, BUAETb Hamnpas/ieHNA pa3BUTUA COOCTBEHHOW 3MOLIMOHAILHOW CXepbI,
ObITb YBEPEHHbLIM B Cebe;

CamMOoperynnpoBaHns, BK/IHOYAKOLLEr0 CaMOKOHTPO/b, YMEHWe MPUHUMATb
OTBETCTBEHHOCTb 3a CBO& nMOBefeHWe, CrOCOOHOCTb afanTUpoBaTbCs K
3MOLMOHA/IbHLIM U3MEHEHUAM U MPOSBNATL TMOKOCTb, ObITb OTKPbLITHIM HOBOMY;

BHYTPEHHe MOTMBaLMW, BK/IOYAIOLLEN CTPEM/IEHNE K LOCTUXEHUIO Lienn u
ycrexy, ONnTMMU3M, WMHUUMATUBHOCTb, YMEHWe [Ae/CTBOBaTb WMCXOAA W3 CBOMX
BO3MOXHOCTEMW;

aMnaTum, BKIKOYaKOLLEN CNOCOOHOCTb NOHNUMATL 3MOLMOHa/IbHOE COCTOSHUNE
APYTUX, Y4YMTbiBaTb €ro npu OCYLLECTB/IEHMM OOLLEHMS, CMOCOBHOCTL K
COYYBCTBUIO N COMEPEXMBAHWIO;

couMasibHbIX HaBbIKOB, BK/IKOUAKOLLMX CMOCOOHOCTb BbiCTpanBaTb OTHOLLIEHUS
C ApYrumu NogsMu, 3a60TUTLCA, NPOSBNATL UHTEPEC U pa3peLLaTb KOHQINKTLI.

INPE/IMETHBIE PE3YJIBTATBI

K koHUY 00y4yeHus B 10 kiiacce NpeAMeTHbIe pe3y/ibTaTbl HA 6a30BOM YPOBHE
A0MKHBI OTpaXKaTb CHOPMMPOBAHHOCTb Y 00YYatOLLIMXCA YMEHWIA:

AEMOHCTPMPOBATL Ha MpMMepax pPonb U MecTo (M3NKU B (HOPpMUPOBaHUN
COBPEMEHHOW Hay4HOW KapTWMHbI MMpa, B PasBUTUN COBPEMEHHOW TEXHUKU W
TEXHO/MOINiA, B NPAKTUYECKOIN AeSATENbHOCTM MHOAEN;

YUMTbIBaTb TPaHMUbl MPUMEHEHUS U3YYEHHbIX (U3NYECKMX MOAENeN:
MaTepuanbHas TOYKa, MHepLManbHas cucTemMa OTcYéTa, abCOMOTHO TBEPAOE Teno,
naeanbHbIA ra3, MOAENN CTPOEHWS Fa3oB, XUAKOCTEN N TBEPAbLIX Ten, TOYEUHbIN
3NIEKTPUYECKWIA 3apsaf, NPU peLleHn PU3NYECKKX 3aay;

pacrnosHaBaTb PM3NYecKme SBNeHNS (NPOLLECCHI) U 0OBSACHATL UX Ha OCHOBE
3aKOHOB MEXaHWKWN, MONEKYNSAPHO-KMHETUYECKOM TeopMmn CTPOEHUS BELLECTBA U



3/IEKTPOANHAMUKW: paBHOMEPHOE 1 PaBHOYCKOPEHHOE NPSMO/IMHEHOE ABVKEHNE,
cBO6OAHOE MajgeHue Ten, ABUMXKEHME MO OKPY>KHOCTW, MHepUMs, B3aMMOAeNCTBme
Ten, avddy3mns, 6poyHOBCKOE [BUXKEHWE, CTPOEHME XUAKOCTEN N TBEPAbIX Ten,
N3MeHeHWe 00bEMA TeN MpU HarpeBaHUKM (OXNaXKAeHWK), TENJOBOE paBHOBECUE,
ncnapeHune, KOHAEHcauwsa, nasneHue, KpUCTann3aums, KWUMeHue, BAaXKHOCTb
BO3[yXa, NOBbILEHMe [aB/eHNs rasa Mnpu ero HarpeBaHWM B 3aKPbITOM COCYAE,
CBSA3b MeX[y napaMeTpamy COCTOSIHWUA rasa B M30MpoLeccax, 3neKTpusaumsa Ten,
B3aMMO/ENCTBME 3aPAI0B;

OMUCbIBaTb MeXaHWYecKoe [ABVXKEHWe, UCMOoMb3ya (PU3NYecKne BeVUUHDI:
KOOpAuHaTa, MyTb, MNepeMellleHne, CKOPOCTb, YCKOpPeHWe, Macca Tena, Cwna,
UMMYNbC TeNa, KMHETUYECKass 3Heprus, noTeHuuanbHas 3Heprus, MexaHu4yeckas
paboTa, MexaHW4yeckas MOLWHOCTb;, MpPU  OMWCAHUW NPaBWIbHO TPaKTOBATb
(OM3NYECKMIA CMbICN WCMOMb3YEMbIX BEMNYMH, UX OOO3HAYEHUS W eAUHULIbI,
Haxo4uTb OPMY/bl, CBA3bIBAKOLIME AAHHYHO (DM3NYECKYHO BEIMUUHY C APYrUMU
Be/IMYNHAMMU;

OMunCbIBaTb M3YYeHHble TernsoBble CBOWCTBA Te/l U TenJoBble SABMEHUS,
ncnonb3ya (M3nMyeckme BeNUYMHBI: [aBfieHWe rasa, TemrepaTypa, CpeaHss
KWHETMYECKasd 3HepPrns XaoTUYeCKOro ABWXKEHUS MOMeKys, CpefHeKBaapaTmyHas
CKOPOCTb MOJIEKY/I, KOMMYECTBO TEMOThbl, BHYTPEHHAS 3Heprus, pabota rasa,
KO3((hMUMEHT MONEe3HOro [eWCTBUA TEMI0BOro ABurartens; npu  onvcaHuu
NpaBUIbHO TPaKTOBaTb (MU3NYECKUIA CMbICNT  WUCMOMb3YEMbIX BEMUYUH, UX
0003HayeHUss W efuMHUUbl, HaxoAuUTb (HOPMY/ibl, CBA3bIBaKOLME AAaHHYHO
(OM3NYECKYIO BENNYMHY C APYTUMU BEINYMHAM;

OMMCbIBaTb M3YYEHHbIE 3/IEKTPUYECKNE CBOMNCTBA BELLECTBA U 3MIEKTPUYECKME
ABNeHUs (Mpouecchl), NUCMob3ys PUNYECKNE BENMUUHDBI: 3NIEKTPUYECKUI 3apsij,
3NEKTPUYECKOE MOJsie, HaNPsSXXEHHOCTb MO/, NOTeHLMan, Pa3HOCTb MOTEHLMAN0B;
npu onucaHWM NPaBUILHO TPaKTOBaTb (M3NYECKMIA CMbIC/T UCMOMb3YEMbIX
BE/IMUNH, UX OOO03HAYEHMS W edMHMLbI; YKa3bliBaTb (DOPMY/bl, CBS3blBaOLLME
AAaHHYHO (DU3NYECKYHO BENNYMHY C APYTMMW BeIMYNHAMN;

aHa/M3npoBaTb (PU3NYECKMe MPOLLECCHI U SBNEHUSA, UCMOb3ysa (IM3NYECKME
3aKOHbI M MPUHLUNIMLI: 3aKOH BCEMUPHOro TAroteHus, |, 11 u 111 3aKkoHbl HbOTOHa,
3aKOH COXpaHeHUs MeXaHWYeCKO 3Heprun, 3aKoH COXpaHeHus UMMYybCa,
MPUHUMN CYyneprnos3vumMmM Cua, MPUHLMMN paBHOMPaBnA WHepuMasibHbIX CUCTEM
OTCYETa, MOJIEKYNAPHO-KUHETUYECKYIO TEOPWMIO CTPOEHUS BELLLeCTBa, ra3oBble
3aKOHbI, CBA3b CpPefHEeNn KUHETMYECKON SHEPrUn TENIOBOMO ABWXXEHUS MOJIEKY/ C
abCo/OTHOM TeMnepaTypou, NepBblil 3aKOH TePMOAMHAMUKK, 3aKOH COXpaHeHWS
3NEKTPUYECKOro 3apsfa, 3akoH KynoHa, npu 3TOM  pasnnyaTb CMIOBECHYHO
(hOpPMY/IMPOBKY 3aKOHa, ero MaTemMaTMyeckoe BblpaXKeHue U YCnoBus (rpaHuupl,
06nacTn) NPUMMEHUMOCTMU;



00BACHATb OCHOBHbIE NPUHLMMNbI AEACTBMS MaLLIWH, MPUOOPOB 1 TEXHUYECKMX
YCTPOICTB; pa3nnyatb YCNoBMSA UX 6e30MacHOro UCnonb30BaHUA B NOBCEAHEBHOWA
XU3HMU;

BbINOMHATL  3KCMEPUMEHTbI MO  WCCNELOBaHMIO (PU3NYECKUX SIBNEHUIA U
MPOLECCOB C WCMOMb30BAaHNEM MPAMbIX W KOCBEHHbIX W3MEpPeHWi, Npu 3TOM
(hopMynmposatb Npobemy/3agady 1 rmnoTesy y4ebHOro akcnepmMmMeHTa, cobmpaTb
YCTaHOBKY W13 MPea/IoKeHHOro 060pyA0BaHus, MPOBOANUTL OMNbIT U (DOPMYNNPOBATH
BbIBOAPbI;

OCYLLECTBNATb MPAMbIE N KOCBEHHbIE M3MEPEHNSA (IU3NYECKUX BENNYUH, NPK
3TOM BbIGUPaTb ONTUMASIbHLIA CMOCOO M3MEPeHWs U UCMO0Nb30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

nccnefoBaTb  3aBUCMMOCTU  MeXAYy — (DM3NYECKUMW  BEIMUMHAMKU  C
MCNOMb30BaHNEM MPSAMbIX WM3MEPEHWIA, NPU 3TOM KOHCTPYWMPOBaTb YCTaHOBKY,
(hnKcmMpoBaTb pe3y/ibTaTbl MOYHEHHOW 3aBUCUMOCTU (PU3NYECKMX BENUUYNH B BUAE
Tabnuy, 1 rpadnkoB, fenaTb BbIBOAbI MO pe3y/bTataM UCCNef0BaHNS;

cobnogate npasuna 6e30nacHOro Tpyga npu nNpoBefeHUN UCCNefoBaHWA B
paMKax Y4yebHOro 3KCMepuMeHTa, Y4ebHO-UCCNeaoBaTeNlbCKOM W MPOEKTHON
[EeATeNIbHOCTU C UCMONb30BaHNEM M3MEPUTENbHBIX YCTPOWUCTB M NabopaTopHOro
obopyaoBaHus;

pewatb pacyéTHble 3afaynm C SBHO 3afaHHOM (IM3NYECKON MOfENbIO,
MCNonb3ys IU3NYECKMe 3aKOHbI U NPUHLMNbI, HA OCHOBE aHa/nM3a YC0BUA 3a4a4m
BblOMpaTb (PU3NYECKYHD MOfENb, BblAeNATb (U3NYECKME BENNYMHBI U (DOPMYIIbI,
Heob6Xo4uMble ANS €€ pelleHns, NPOBOAUTL PacyéTbl M OLUEHMBATb PeaslbHOCTb
MOTYYEHHOI 0 3HaYEHNS (IM3NYECKON BE/TMYMHBI;

peLlaTb KaueCTBEHHbIe 3a/auu: BbICTPaMBaTh /TOrMYECKM HEMPOTMBOPEUNBYHD
LLENOYKY PacCy)XXAeHNA C OMOpPOi Ha WM3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(M3NYecKne SABNEHUS;

MCNOMb30BaTb NPU PeLLEHNM YHeBHbIX 3aa4 COBPEMEHHbIE NHOPMAaLMOHHbIE
TEXHOMOMMN A8 NOUCKa, CTPYKTYPUPOBaHMS, MHTEPNpEeTauun U npeacTaBieHuns
YY4eOHON W Hay4yHO-NOMYNSPHON WHGOPMaLMKA, MNONMYYEHHOW W3  pasINyHbIX
MCTOUYHMKOB, KPUTMYECKM aHaIM3MPOBaTb NoMyvaemyro MHMDopMaLmIo;

NpYBOANTL NMPUMEPbI BKMaAa POCCUACKMX 1 3apyOeXHbIX YUYEHbIX-(PU3NKOB B
pa3BUTHE HayKM, 06 bACHEHWE NMPOLECCOB OKPYXKatoLLEero Mypa, B pa3BuUTme TEXHUKN
N TEXHONOTUIA;

MCNOMb30BaTb TEOPETUYECKME 3HAHWSA N0 (PU3MKE B MOBCEAHEBHOM XMN3HUN A1
obecreyeHnss 6e30MacHOCTU MpW Ob6paLleHnM ¢ npubopamMn KU TEXHUYECKUMM
YCTPOWCTBaMW, A4/11 COXPaHEHWNSA 340POBbS M COOMOAEHNS HOPM 3KOMOrMYecKoro
NOBEAEHMS B OKPYXKAIOLLIEN Cpeae;



paboTatb B Trpynmne C BbINO/HEHWEM Pa3/IMYHBIX COLMASIbHBIX PONEN,
NnaHWpoBaTb pPaboTy rpynnbl, pauMoHaNbHO pacnpefensTb 0643aHHOCTU U
MNaHMpPOoBaTb [eATe/IbHOCTb B HECTAHAAPTHbLIX CUTYauusX, afeKBaTHO OLEHMBaTb
BK/1a[, K&XK0r0 U3 Y4aCTHMKOB FPynnbl B PeLUeHVe paccmMaTprBaemMoin npobiemMbl.

K KoHUy 06y4yeHus B 11 kiracce NpegMeTHbIe pe3y/bTaTbl HA 6a30BOM YPOBHE
L0/KHBI OTpaXKaTb CHOPMUPOBAHHOCTb Y 00YYaIOLLIUXCA YMEHWNIA:

[AEMOHCTPMPOBATL Ha MpuMepax posib U MecTo (M3NKN B (HOPMUPOBaHUN
COBPEMEHHOW Hay4yHOW KapTWUHbI MMpa, B Pa3BUTUN COBPEMEHHOW TEXHUKU W
TEXHONOrNA, B NPaKTUYECKON [eATeNlbHOCTU NHOAeN, LeNoCTHOCTb M eAMHCTBO
(h13NYECKON KapTUHBLI MUPa;

YUMTbIBaTb rpPaHuUbl MPUMEHEHUS U3YYeHHbIX (DU3NYECKMX MOJENeN:
TOYEYHbIV 3NEKTPUYUECKUIA 3apsf, NIyd CBETa, TOYEUHbIA MCTOUYHWK CBETA, AAepHas
MOZeNb aToMa, HYK/IOHHAas MOfe/flb aTOMHOro ffgpa npu peweHnn usnyeckmx
3ajavy;

pacno3HaBaTb (JM3nyecKune sBneHns (MPoLecchbl) U 0OBACHATL MX Ha OCHOBE
3aKOHOB 3/1eKTPOAVHAMMUKN U KBAHTOBOW (DU3UKK: 3/MIEKTPUYECKas NPOBOAUMOCTD,
TEenn0BOe, CBETOBOE, XMMWYECKOe, MarHUTHOe [elCTBUA TOKa, B3aMMOLEencTBue
MarHWTOB, 9/1EKTPOMarHUTHas WHAYKUMSA, [eNCTBME MarHWTHOro Mons Ha
MPOBOAHMK C TOKOM W ABWXYLLMIACA 3apad, 3MeKTPOMarHUTHble KosiebaHus u
BO/IHbI, MPAMOSIMHEHOE pPAacMpOCTpaHeHUe CBETa, OTPaXKEeHWe, MpeoM/IeHNE,
MHTEpEPeHUMs, Andpakums W nonsapusauus  CBeTa, [AMCMepcus  CBETa,
(hoTO3NeKTPMYUECKNIA 3deKT ((hoToaPdEKT), CBETOBOE [aBneHWe, BOSHUKHOBEHME
NIMHeAYaATOro CnekTpa aroma BOLOPOAA, eCTeCTBEHHasd W UCKYCCTBEHHas
PaA0aKTUBHOCTb;

OMunCbIBaTb M3Y4YeHHble CBOWCTBa BellecTBa (3/1EKTPUYECKME, MarHUTHbIE,
ONTUYECKME,  3NIEKTPUYECKYID  MPOBOAMMOCTb  PasMYHbIX  cpen) WU
3NIeKTPOMarH1THble sABMeHWs (NPoLEecchbl), MCMOMb3ysa (U3NYECKNE BENNUNHDI:
3NEKTPUYECKUIA 3apsf, CUla TOKa, 3MIEKTPUYECKOE HarpsKeHWe, 3MeKTPUYECKOoe
CONPOTMB/IEHNE, Pa3HOCTb MOTEHLMANO0B, 3NEKTPOABMXKYLLAA CUna, paboTa ToKa,
MHAYKUMA MarHWTHOro nosns, cuna Amnepa, cuna JlopeHua, WMHAYKTUBHOCTb
KaTyLLIKW, 3HEepPrus 31eKTPUYEeCKOro M MarHWTHOro rosen, Nepuog M vactoTta
KonebaHnin B KonebaTe/lbHOM KOHTYpe, 3apsaf M Ccuna TOKa B Mpolecce
FaPMOHUYECKNX  3MIEKTPOMAarHUTHbIX Ko/ebaHuii, (POKYCHOe paccTosiHue U
ONTUYeCKas Cuna MNH3bI, NPU ONMucaHUU MNPaBUIbHO TPaKTOBaTb (HU3NYECKUIA
CMbIC/T UCMOMb3YEMbIX BeUYMH, WX O0003HAYeHUs W eAuHWLbI, YKa3blBaTb
(hopMy/bl, CBA3bIBAIOLLME AaHHYIO (DU3NYECKYHO BENNYMHY C APYT MU BENIMYNHAMMU;

ONUCbIBaTb W3YYeHHble KBAHTOBbIE $BMEHUS W MPOLECCHl, UCMONb3YA
(hM3NYECKME BEIMUMHBI: CKOPOCTb 3/1EKTPOMAarHUTHLIX BOJH, A/IMHA BOJHbI U
yacToTa CBETa, 3HEPrns U UMNynbC (HOTOHA, Nepuos nosypacnaga, 3Heprus CeA3n



aTOMHbIX fep, NPV OMUCaHUW MPaBWIbHO TPaKTOBaTb (U3NYECKMIA CMbIC
NCMOMb3YeMbIX BEIMYMH, MUX 0603HAYeHWs W eAuMHMUbI, YKasblBaTb (OPMYI/ibl,
CBA3bIBAKOLLME [aHHYK (DM3MYECKYID BEMUYUHY C  APYTMMW  BeUYMHaMWU,
BbIYNCNATb 3HAYEeHVE (PU3NYECKOIN BETNYMHBI;

aHanM3MpoBaTb (PM3NYECKMe NPOLECChl U SBNEHUS, UCMOMb3ya (PU3NYECKME
3aKOHbI W NPUHLMNbI: 3aKOH OMa, 3aKOHbI MOCNe0BaTe/IbHOr0 1 napanieNbHOro
COefIMHEHMST MPOBOAHMKOB, 3aKOH [Koyns—JleHua, 3aKOH 3/1eKTpOMarHUTHOM
WHAYKUMMW, 3aKOH MPSAMO/IMHENHOrO pacnpoCTpaHEHUA CBeTa, 3aKOHbl OTPaXKeHUA
CBeTa, 3aKOHbl NPEeNOM/EHNs CBETa, YpaBHeHWe JWHLWTeHa AN (hoToaPdeKTa,
3aKOH COXPaHEHWs 3Hepruu, 3aKOH COXPaHeHWUs UMMynbca, 3aKOH COXpaHeHWs
3NIEKTPUYECKOro 3apafa, 3aKOH COXpaHeHWs MaccoBOro 4Ymcna, noctynatbl bopa,
3aKOH pajmnoakTUBHOIO pacnaga, npu aToM pas/inyartb C/I0BECHYHO POPMYNPOBKY
3aKOHa, ero MaremMaTuyeckKoe BblpaXKeHMe u ycnosua (rpaHuupl, 06nacTi)
MPYMEHNMOCTH;

onpeAenaTb Hanpa./ieHNe BEKTOPa UHAYKLMN MarHUTHOrO Nons NpPOBOAHMKA
C TOKOM, CWbl AMnepa 1 cuibl J1IopeHua;

CTPOUTbL W OMWCbIBaTb W3006paXkKeHWe, CO34aBaeMoe MI0CKUM  3epKasioMm,
TOHKOW JINH30M;

BbINO/HATb 3KCMEPUMEHTbI MO WCCNEef0BaHUIO (PU3NYECKMX SABMIEHUIA W
MPOLECCOB C WCNOMb30BaHWEM MPSAMbIX U KOCBEHHbIX W3MEPEHWA: Mpu 3TOM
(hopMynmpoBatb NpPo6eMy/3agady 1 rmnoTesy y4ebHOro aKcnepmMMeHTa, cobmpatb
YCTaHOBKY 13 MPea/I0KeHHOro 060pyA0BaHus, MPOBOAUTL ONbIT U (DOPMYINPOBATH
BbIBO/bI;

OCYLLECTB/IATL MPSIMbIE Y KOCBEHHbIE N3MEPEHUA (DU3NYECKUX BESIMUMH, MPU
3TOM BblOMpaTb ONTMMa/IbHbIA CNOCO6 WM3MEPEHWS M UCMO/Mb30BaTb WM3BECTHbIE
METO/lbl OLIEHKM NOrPELUHOCTEN U3MEPEHMNIA;

nccnefoBaTb 3aBUCUMOCTU (PU3NYECKMX BENMUMH C UCMO/b30BaHMEM MPAMbIX
N3MePEeHUIA: MpU 3TOM KOHCTPYMpOBaTb YCTaHOBKY, (IMKCUPOBaTb pe3ysnbTaThbl
MO/Yy4YEHHOW 3aBUCUMOCTWN (PU3NYECKMX BENUYMH B BUAe Tabnuy n rpadmkos,
[enaTtb BbIBOAbI N0 pe3ynbTaTtam UCC/efoBaHus;

cobnogatb npasuna 6e3onacHoOro Tpyga npy NpoBefeHnnN 1ccnefoBaHuin B
paMKax Y4yebHOro 3KCMepuMeHTa, Y4YebHO-UCCNeaoBaTeNlbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMONb30BaHNEM M3MEPUTENbHBIX YCTPOWCTB M NabopaTopHOro
obopyaoBaHus;

pelaTb pacyéTHble 33JayM C SABHO 3afaHHON (PU3NYECKOW MOZESbIO,
NCNonb3ya (IM3NYeCKMe 3aKOHbI U MPUHLMIMbLI, HA OCHOBE aHasn3a YC/I0BUA 3a4a4n
BblOMpaTb (PU3NYECKYHD MOZESb, BblAeNATb (PM3NYECKME BENINYMHBI U (DOPMYIIbI,
HeobXo4uMble ANS €€ pelleHus, NPOBOAUTL PacyéTbl M OLUEHMBATb PeaslbHOCTb
MOJTY4YEHHOr 0 3Ha4YeHMst PU3NYECKOIN BETMYMHBI;



pellaTb KaueCTBEHHbIE 3a[aum: BbICTPamMBaTb NOrMYECKM HEMPOTUBOPEUNBYHO
LIeNoYKYy pacCy>XAeHuid C Onopor Ha W3Yy4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hm3nyecKme SBneHns;

MCNOMb30BaTb NPU PeLLeHN YHebHbIX 3a4a4 COBPEMEHHbIE NHDOPMaLMOHHbIe
TEXHOMOMMN AN NMOUCKA, CTPYKTYPUPOBaHMUS, MHTEPNpeTaumMn U npeacTaBneHuns
Y4eOHON W Hay4yHO-MOMYyNAPHON MHOPMaLMK, MNOMYYEHHOW W3  Pas3NYHbIX
MCTOUYHWKOB, KPUTUYECKM aHaIM3MPOBaTb Noyvaemyro MHMopMaLmio;

00BbACHATL  MPUHUMMbLI  JEACTBMS  MalUWH, MNPUOOPOB U TEXHUYECKMX
YCTPOICTB, pa3nnyartb YCr0BMs X 6e30MacHOro MCnob3oBaHWs B NMOBCELHEBHOM
XU3HMU;

NPVYBOAWTL NPUMEPbI BKMaAa POCCUACKMX U 3apyOeXHbIX YYEHBIX-PU3NKOB B
pasBuUTUE HayKu, B OOBACHEHME MPOLECCOB OKPYXKatoLero mMupa, B pasBUTUE
TEXHWUKN N TEXHONOTUIA;

MCNOMb30BaTb TEOPETUYECKME 3HAHUA MO (PU3MKE B MOBCELAHEBHOM XXN3HWN 414
obecneyeHms 6e3o0macHOCTX MpU obpaleHUn ¢ npuéopamMmn M TEXHUUYECKUMMU
YCTPONCTBaMWu, A1 COXPaHEHUS 340P0BbSA U COBNIOAEHMS HOPM 3KOMOrMYECKOro
MOBeLEeHNS B OKPY>XKatoLLeld cpese;

pabotaTb B rpynne C BbINOMHEHNEM pPa3/IMYHbIX COLMaIbHLIX PONeN,
nnaHWpoBaTb paboTy rpymnnbl, pauMoHa/IbHO pacnpefensTs 00A3aHHOCTU U
NNaHMPOoBaTb AEeATENIbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afeKBaTHO OLeHMBATb
BK/1af, K&X40ro U3 y4aCTHMKOB rPynnbl B PeLLEHME paccmaTprBaemMoin npodiemMsl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrtpoasnbie | IIpakTnueckue
NporpamMMal Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PUSUKA U METOAbI HAYYHOI'O ITIO3HAHUA
Bubnunoteka LIOK
11 ®dun3nKa N MeToabl HAyYHOr 0 NO3HaHUA 2
A y https://m.edsoo.ru/7f41bf72
VToro no pasgeny 2
Paznen 2. MEXAHUKA
Bubnunoteka LIOK
2.1 KnHematunka 5
https://m.edsoo.ru/7f41bf72
Bubnuoteka LIOK
22 AvHauvka ! https://m.edso00.ru/7f41bf72
Bubnunoteka LIOK
2.3 3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 httos://m.edso0.ru/7f41bf72
VToro no pasgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBbI MOJIEKYNAPHO-KNHETUYECKO Bubnnoteka LIOK
3.1 9 1
Teopum https://m.edsoo.ru/7f41bf72
Bubnunoteka LIOK
3.2 OCHOBbI TEpMOAMHAMMKY 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOAHWNSA BeLLleCTBa. 5 Bubnunoteka LIOK

®azoBble Nepexofpl

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

WToro no pasgeny

Paznen 4. DJIEKTPOAUHAMUKA

24

Bubnunoteka LIOK
41 SMeKTpOCTaTMKE 10 https://m.edsoo.ru/7f41bf72
4.9 IMOCTOAHHBIN 3NEKTPUYECKMNIA TOK. TOKU B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOe Bpems 2
OBLWEE KOJTMYECTBO YACOB INO 68

MPOrPAMME



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

11 KJIACC

KonuyecrBo yacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3iesioB U TeM
Ne /i Konrtpoabubie | IpakTuueckue | (uuppoBbie)
NMPOrpaMMsbl Bcero
padoThI padoTnl o0pa3oBaTe/IbHbIE
pecypchl
Pa3nen 1. 9JIEKTPOJINHAMUKA
11 MarHuTHoe nosne. SneKTpomMarHMTHas 1 1 3 Bubnnoteka LLOK
' NHAYKUNS https://m.edso00.ru/7f41c97¢c
VToro no pasgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJTHBI
MexaHn4yeckune 1 3NIeKTpoMarH1THbIE Bubnnoteka LLOK
2.1 9 1
KonebaHus https://m.edso0.ru/7f41c97¢
99 MexaHWn4ecKne v aNeKTpoMarHUTHbIE 5 1 bubnnoteka LIOK
' BO/THbI https://m.edso00.ru/7f41c97¢c
Bubnmoteka LIOK
2.3 OnTuka 10 3
https://m.edsoo.ru/7f41c97c
WToro no pasgeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBbI CnewumanbHONn Teopum Bubnmoteka LLOK
3.1 4 1
OTHOCUTE/NTbHOCTU https://m.edso0.ru/7f41c97c
VToro no pasgeny 4
Pa3nea 4. KBAHTOBAS ®U3UKA
. Bubnmoteka LIOK
41
/NEMEHTbI KBAHTOBOM ONTUKY 6 https://m.edsoo.ru/7f41c97¢c
Bubnunoteka LIOK
4.2 CTpoerue atoma 4 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE A4p0 5

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

WToro no pasgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3IUKU

5.1 DNeMeHTbl aCTPOHOMUK U acTPOGU3NKM 7 bubnmoteka LIOK
https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE
61 Obobupouee nosTopene ‘ s imesso I
VToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME 68



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

HNOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos DJIEeKTPOHHBIE

Ne Hara

Tema ypoka Konrpoabubie  IIpakTuueckue uudposBkIe
n/n Beero H3YyYeHH s

padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl

du3MKa — Hayka 0 Nnpupoae.

1 HayuHble MeT())/ bl noEH:Hlfﬂ 1 bubnnorera LIOK

y A https://m.edsoo.ru/ff0c32e2
OKpY>KarloLLlero Mmpa
Posib 1 MecTo (P13MKK B

) (hopmMMpOBaHNM COBPEMEHHO 1 Bubnnoteka LLOK
Hay4HOW KapTWUHbI MUpa, B https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOW AeATeNbHOCTY NII0AEN
MexaHunyecKoe BUXeHue.

3 OTHOCUTENIBHOCTL MEXaHNYeCKoro 1 Bubnnoteka LLOK
[ABWKeHuA. lNepemelLeHue, https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOpeHue

4 PaBHOMepHOEe NPSAMOSIMHENHOE 1 Bbubnunoteka LIOK
[BWXeHne https://m.edso0.ru/ff0c3620
PaBHOYCKOPEHHOEe NPAMOJIMHENHOE Bubnuoteka LIOK

5 1
[LBWXKeHune https://m.edsoo.ru/ff0c372e

6 CB060HOE MafieHne. Y CKopeHue 1 Bbubnunoteka LIOK
cB060OAHOro0 NageHus https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHoe ABMXEHME.

P A o bubnunoteka LIOK

7 [BKeHe MmaTeprasibHON TOUYKM MO 1

OKPY>KHOCTY

https://m.edsoo.ru/ffOc3ada



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

MprHUMN OTHOCUTENILHOCTU

8 Mannnes. ViHepyunasibHble CUCTEMBI bubnmoreka LIOK
. https://m.edsoo.ru/ff0c3be8
oTcyeTa. [epBbI 3aKOH HbHOTOHA
Macca Tena. Cuna. MNpuHumn
9 cyneprnosnumn cuni. BTopoit 3akoH bubnmoteka LIOK
o https://m.edsoo.ru/ff0c3be8
HbloTOHa AN9 MaTepuasibHOM TOUKK

10 TpeTuii 3aKoH HbloTOHa ANns Bubnnoteka LLOK
MaTepuasibHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOoH BCeMUpHOro TaAroteHus. Cuna

11 TAXKECTU. [NepBasd KOCMUYECKas bubnuoreka LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwuna ynpyrocTtu. 3akoH N'yka. Bec Bubnmoteka LLOK
Tena https://m.edsoo.ru/ff0c3el8
Cwna TpeHus. KoadduumeHT

13 TpeHus. Cunna conpoTMUBAEHNUSA NPU Bubnmoteka LLOK
ABWXXEHUW Tena B XXNAKOCTU U https://m.edsoo.ru/ff0c3f76
rase
MocTynatesnbHOe 1 BpaLlaTebHoe

1 LBWKeHVe abCoMOTHO TBEPLOTO Bubnmoteka LLOK
Tena. MomeHT cunbl. [1neyo cunel. https://m.edsoo.ru/ff0c41a6
YcnoBua paBHOBeCcUs TBEPAOro Tena
Mmnynbc maTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUasibHbIX TOYEK. bubnunoteka LIOK
VIMnynbC cunbl. 3aKOH COXpaHeHUA https://m.edsoo.ru/ff0c43d6
nMnNynbca. PeakTVBHOE ABMXKEHME

16 PaboTa 1 MOLLHOCTb CUJIbI. bubnunoteka LIOK

KuHeTnyeckasn sHeprus

https://m.edsoo.ru/ff0c4502



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

MaTepuanbHOI Touku. Teopema 06
M3MEHEHVN KUHETUYECKOIA SHEPT UM

17

MoTeHUManbHasa aHeprus.
MoTeHUManbHas aHeprus ynpyro
[ehopMUPOBAHHO MPYXKMHBI.
MoTeHUManbHas aHeprus Tena
BO/IM3M MNOBEPXHOCTY 3emMun

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

18

lNoTeHUManbHbIE U
HenoTeHumabHble cubl. CBA3b
paboTbl HEMOTEHLMANIbHBIX CU/I C
M3MEHEHNEM MEXaHNYECKON SHepPrum
CUCTEMbI Te/l. 3aKOH COXpaHeHNA
MEeXaHWN4eCKOoW aHeprum

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

19

NabopaTopHas paboTa
«MccnefoBaHue CBsi3v paboTbl CUMbI
C U3MEHEHMEM MeXaHUYECKOW
3Hepruu Tena Ha npumMepe
PaCTSHKEHNS PE3VHOBOI0 XXryTa»

20

KoHTponbHas paboTa no Teme
«KnHemaTumka. [IMHaMm1Ka. 3aKoHbl
COXPaHEHNsI B MEXAHUKE»

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBbI€ MOMOXEHNS
MONEKYNSPHO-KNHETUYECKOIA
Teopumn. BpOoYHOBCKOE [BVKEHVE.

Andpysna

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapaKkTtep ABWKEHNA U
B3aVIMOZENCTBUA YacTuL, BeLLecTBsa.
Mogenu CTpoeHus ra3os, XUAKOCTel
N TBEPAbIX TN



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

23

Macca monekyn. Konmyectso
BeLlecTsa. [locToAHHasa ABoragpo

24

Tennosoe paBHoBecKe. TemnepaTypa
1 eé nsmepeHue. LLikana temnepartyp
Llenscua

25

NpeanbHbili ras3 B MKT. OCHOBHOe
ypaBHeHne MKT

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

26

AbGconoTHasA TemnepaTypa Kak mepa
CpeaHel KMHETUYECKOW 3HEPTM
OBVKEHUS MONEKY/. Y paBHeHMe
MeHpgeneeBa-KnaneipoHa

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

27

3aKoH [lanbToHa. ["a30Bble 3aKOHbI

28

NabopaTopHas paboTa
«lccnepoBaHne 3aBUCMMOCTI
MeXay napameTpamMmn COCTOAHMA
pa3peXXeHHOro rasa»

29

M3onpoLiecchl B UAeanbHOM rase u
VX rpagmueckoe npeacTaBneHme

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

30

BHYTpeHHAA aHeprua
TepMOANHAMNYECKON CUCTEMBI U
cnocobbl eé n3meHeHus. Konnyectso
TennoTbl 1 paboTa. BHYTpeHHsS
3Heprus 0fHOaTOMHOr0 MAeaslbHOro
rasa

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

31

Buabl Tennonepeaaqu

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c5c36

32

YpenbHas TennoémMKOoCTb BeLLecTBa.
KonnyecTtso TennoThbl Npu

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c5c36



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

Tennonepegaye. AguabaTHbiii
npoLiecc

MepBblii 3aKOH TEPMOANHAMUKN 11

bubnunoteka LIOK

33
ero NPUMeEHEHNe K nsonpoweccam https://m.edsoo.ru/ff0c5efc
HeobpaTMoCTb NpoLeccoB B

34 npupoge. BTopoii 3aKoH bubmmoreka LIOK

PUPOAE. P https://m.edso0.ru/ff0c6230
TEePMOAMHAMUNKN

35 MpuHumn geictems n KN, bubnunoteka LIOK
TEensI0BoO MalLUHbI https://m.edsoo.ru/ff0c600a

36 Livkn KapHo n ero K4

37 3Konornyeckre npobremsl
TEen/I03HEPreTnKN
O606LatoLLmin ypoK

38 «MonLteK n:J' Ha;/?pmsvma OcCHoBBI bubnuoreka LIOK

YnAp | https://m.eds00.ru/ff0c6938
TEPMOAMHAMUKN
KoHTponbHaa paboTa rno teme
39 «MonekynsipHas m3mka. OCHOBbI bubnuoreka LIOK
' https://m.edsoo.ru/ff0c6a50
TEePMOAMHAMUNKN»

40 Mapoobpa3oBaHune 1 KOHA4EHCaUWs. Bubnnoteka LLOK
VicnapeHne n KuneHue https://m.edsoo.ru/ff0c63b6
AGCONIOTHAsA N OTHOCUTE/bHAS

41 B/TAXKHOCTb BO3AYyxa. HacbILWeHHbIiA bubnnorera LIOK

Ayxa . https://m.edsoo.ru/ff0c64d8
nap
TBéppoe Teno. Kpuctaninyeckume u
amopgHble Tena. AHU30TpONUA
qu P bubnunoteka LIOK
42 CBOWCTB KpUCTa/INOB. XXnakue

KpucTan/ibl. COBPEMEHHbIE
MaTepuasbi

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

NnaBneHve 1 KpuctTannnsaums.

43 YnenbHaa TeNN0Ta NNaBNeHUs Bubmmoteka LIOK
A ' https://m.edso0.ru/ff0c6708
Cyb6nmmanms
bubnunoteka LIOK
44 YpaBHEHWe Tena0Boro 6anaHca
P https://m.edsoo.ru/ff0c6820
AneKTpu3auns Ten. dNeKTPUYECKNI
45 3apA p,EI,Bangm a aneKT I/NF(;CKI/IX Bubnmorexa LIOK
PAA. A P https://m.edsoo.ru/ffOc6bcc
3apagos
MpoBOOHUKN, ANINEKTPUKN U
46 n(?n nlqoso HV'?'KVI 3aK(F))H Bubmmoteka LIOK
YnposoA ' https://m.edsoo.ru/ff0c6bcc
COXpaHeHWsA 31eKTPUYeCKOoro 3apsaga
B3anmopeiicTBume 3apsinoB. 3aKOH
47 K nOHaAToqequlﬁ znﬂKT NYeCKuin Bubnuoteka LIOK
y ' P https://m.edsoo.ru/ffOc6ced
3apsag
Hanpsa)éHHOCTb 31eKTPUYecKoro
48 nond. MpuHUMnN cynepnosnunm Bubnmoteka LLOK
3NEKTPUYECKUX NoNei. JInHum https://m.edsoo.ru/ff0c6df2
HanNpPsXXEHHOCTH
PaboTa cu 3/1eKTpPOCTaTUYECKOro
49 nong. MNoteHyunan. PasHocTb bubnmotexa LIOK
' ' https://m.edsoo.ru/ff0c6f00
noTeHUManos
MpOBOOHUKN U ANINEKTPUKN B
50 31'IpEKT ﬂCTaTVIl-Iee)KOM nor;e Bubmmoteka LIOK
P ) https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas NPoOHNLAEMOCTb
ol AnekTpoémMKocTb. KoHaeHcaTop bubnmoreka LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTb MIOCKOro
KOHZeHcaTopa. SHeprus
3apsXKeHHOro KoHAeHcaTopa

bubnmoteka LIOK
https://m.edsoo.ru/ff0c72c0

53

NabopaTopHas paboTa "N3mepeHune
3M1eKTPOEMKOCTN KOHAeHcaTopa"

54

MpyHUMN 4eNCTBMS Y NPUMEHEHME
KOH/IEHCAaTOPOB, KONNPOBA/IbHOrO
annapata, CTPYMHOro NpuHTEpa.
AneKTpocTaThyecKas 3aLuTa.
3aseM/eHue 31eKTponproopoB

55

ANEKTPUYECKMIA TOK, YC/IOBUS €ro
CyLLecTBOBaHMSA. MOCTOSAHHBIN TOK.
Cwuna Toka. Hanps»xeHue.
ConpoTtueneHwue. 3akoH Oma gns
y4yacTKa Lenm

56

MocnenoBaTenbHOe, NapanieNbHoe,
CMeLLaHHOe COefIMHEHVe
MPOBOAHMKOB. JlTabopaTopHas
paboTa «/13yyeHne cMeLlaHHOro
COE/INHEHVIS PE3VCTOPOB»

0.5

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

57

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

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

58

3akoH Oma A5 MOMIHOM (3aMKHYTOA)
anekTpuyeckon Lenu. KopoTkoe
3amMblKaHue. JlabopaTtopHas paboTta
«3mepeHme C UCToYHMKA TOKa U
ero BHYTPEHHEr0 CONPOTUB/IEHNS»

0.5

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c7ae0

59

ONeKTPOHHas NPOBOAMMOCTb
TBEP/bIX METaN/0B. 3aBUCUMOCTb



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

COMPOTMBNEHNS META/INI0B OT
TemnepaTypbl. CBEpXNPOBOANMOCTb

SNeKTPUYECKINIA TOK B BaKyyMe.

60 o
CBOICTBA 3/IEKTPOHHBIX MYYKOB
MonynpoBOAHMKM, UX COBCTBEHHAs

61 N NpUMecHas NpPoBOAMMOCTb. Bubnuoteka LLOK
CsoiicTBa p—n-nepexosa. https://m.edsoo.ru/ffOc84ae
MonynpoBOAHMKOBbIE NPUGOPbI
DNEKTPUYECKMNIA TOK B pacTBOpax u

62 pacnnasax 3/1eKTPO/INTOB. Bubnmoteka LLOK
ANeKTPONNTUYeCKas guccoumaums. https://m.edsoo.ru/ff0c82ba
AnekTponuns
DNEKTPUYECKMNIA TOK B rasax.

63 CamocToATENbHbIN 1 Bubnunoteka LIOK
HeCcaMOoCTOATE/IbHbIV paspsa. https://m.edsoo.ru/ffOc84ae
MonHwus. MNnasma
AneKTpryecKme npmubopsbI 1

64 YCTPOWCTBA M UX NPaKTUYeCcKoe Bubnmoteka LIOK
npumeHeHue. MNpaBuna TEXHUKN https://m.edsoo.ru/ffOc86fc
6e3onacHoCTM

65 O606wWaroLLmMin ypoK bubnunoteka LIOK
«INeKTpoANHaMNKa» https://m.edsoo.ru/ff0c88be
KoHTposibHas paboTa rno Teme
«QnekTpocTaTunka. MocToAHHbIN

66 3NEKTPUYECKUIA TOK. TOKN B Bubnmoteka LLOK

pasNYHbIX cpefax» /Beepoccuiickas
NpoBepoyYHas paboTa npw
MpoBeAeHMN Ha 6YMaKHOM HocuTese

https://m.edsoo.ru/ff0c8a8a



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

67 Pe3epBHbIin ypoK. KOHTpObHas 1 Bubnmoteka LIOK
paboTa no Teme "3neKTpogMHaMmKa™ https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIii ypoK. O606LLatoLLuiA 1 Bubnnoteka LLOK
ypok no Temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBLLEE KOJIMYECTBO YACOB N0 68

MPOIrPAMME



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

11 KJIACC

KoanuyectBo yacos 1 DJIEeKTPOHHBbIE
aTa
Ne Tema ypoka KonTpoabusie | IIpakTnuyeckue ungposkIe
Bcero U3y4YeHHus
n/n padoThI padoThI o0pa3oBaTebHbIE
PeECYpPChI
[MOCTOAHHBLIE MArHUTLI U NX
1 B3anmogencTeme. MarHATHOe nore. 1 Bubnmoteka LLOK
BekTop MarHUTHOM MHAYKUMW. JTMHUN https://m.edso0.ru/ff0c9778
MarHUTHON MHAYKLMK
MarHuTHoe nose NPOBOAHNKA C TOKOM.
2 OnbIT 3pcTena. BsammopelicTene 1 bubnmotexa LIOK
' https://m.edsoo.ru/ff0c98fe
NMPOBOAHWKOB C TOKOM
3 JabopaTopHas paboTa «M3yyeHne 1 1 Bubnunoteka LIOK
MarHUTHOI O NMoNsA KaTyLKN C TOKOM» https://m.edsoo.ru/ff0c98fe
[elcTBME MarHUTHOIO MONA Ha
NpPOBOAHMK C TOKOM. Cuna Amnepa.
4 ﬂ26OpAaTOpHaFI paboTa «I/Iccne,u,ozaHme 1 1 bubnmoteka LIOK
o https://m.edsoo.ru/ff0c9ac0
[eNCTBMA NOCTOAHHOIO MarH1Ta Ha
pamMKy C TOKOM»
[elicTBre MarHUTHOro Mons Ha
5 [BVKYLLYIOCA 3apSKEHHYIO YacTuuy 1 bubnuotexa LIOK
' https://m.edsoo.ru/ff0c9df4
Cuna NopeHya. PaboTa cunbl JlopeHua
DneKTpoMarH1THasa NHAYKLMA. MoToK
5 BEKTOpa MarHWTHON MHAYKumn. 34C 1
NHAYKUMW. 3aKOH 3N1eKTPOMar HUTHOM
NHAYKUMKN dapajes



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

JabopaTopHas paboTa «MccnefoBaHune
SIB/IEHNSA 3M1IEKTPOMarHUTHOIA
VHAYKLNN»

Bubnuoteka LIOK
https://m.edsoo.ru/ff0cal50

VHAYKTUBHOCTb. HABNeHne
caMmouHaykumn. 34C caMoMHAYKUMK.
JHeprusa MarHATHOrO NONA KaTyLUKu C
TOKOM. O/IEKTPOMarH1MTHOE nose

Bubnuoteka LIOK
https://m.edsoo.ru/ff0ca600

TexHnYecKue yCTPoCTBa 1 1X
MPUMEHEHWE: NOCTOSIHHbIE MarHUTbI,
3N1EKTPOMAarHuTbl, 3M1eKTPOABUraTe b,
YCKOPUTENIN 3/1EMEHTaPHbIX YacTuL,
WHAYKLMOHHAs nedb

10

O6006LatoLLMA YpoK «MarH1THoe none.

DNEKTPOMArHUTHas UHAYKLMS»

Bubnuoteka LIOK
https://m.edsoo.ru/ff0cab82

11

KoHTposbHas paboTa no teme
«MarHuTHoe nose. 3NeKTPOMarH1THas
VHLAYKLNS»

Bubnuoteka LIOK
https://m.edsoo.ru/ffOcad58

12

CB060Hble MexaHNYecKme KonebaHms.
"apmMoHMyeckre KonebaHms.
YpaBHeHWE rapMOHNYECKUX
Kone6aHuiA. MNpeBpaLleHne aHeprmm

Bubnnoteka LIOK
https://m.edsoo.ru/ffOcaf06

13

JabopaTopHas paboTa «MccnegoBaHune
3aBMCMMOCTU nepuoga Masibix
KonebaHuii rpysa Ha HATW OT A/INHbI
HWUTW N Maccbl rpysa»

14

KonebatenbHblii KOHTYP. CBOO6OAHbLIE
3NeKTPOMarH1THble KonebaHus B
naeasibHOM KoniebaTeslbHOM KOHTYpe.

Bubnunoteka LIOK
https://m.edsoo.ru/ff0Ocb820



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

AHanorna mexay mexaHn4yeckKuMun u
9NEKTPOMarHUTHbIMA Ko/iebaHnAMMN

15

®opmyna TomMcoHa. 3aKOH CoXpaHeHuUs
3HEPrun B neanbHOM KosebateslbHOM
KOHTYype

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcb9c4

16

MpeacTaBneHme 0 3aTyxaroLwmx
KonebaHusX. BbIHYXeHHbIe
MexaHn4eckune KonebaHus. Pe3oHaHc.
BbIHY>K€HHbIE 3N1eKTPOMarHUTHbIE
KonebaHms

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcbb86

17

MepemeHHbI TOK. CUHYCOMAa/bHbIN
nepemMeHHbI TOK. MOLHOCTb
NepemMeHHOro Toka. AMNINTYAHOE U
[EVCTBYHOLLEE 3HAYEHVME CU/Tbl TOKA 1
HanpsHXKeHWs

Bubnunoteka LIOK
https://m.edsoo.ru/ffOcbd34

18

TpaHcgopmatop. Mpon3soacTBo,
nepegava 1 notpebneHune
3N1EKTPUYECKOI SHEPT N

19

YCTPONCTBO 1 NpaKTUYecKoe
NPUMEHEHME 3N1IEKTPUYECKOTO 3BOHKA,
reHepaTopa NepemMeHHOro ToKa, IMHUIA
anekTponepeaay

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

20

JKOM0rMyYecKre puckm npu
MPOV3BOACTBE 3/IEKTPOIHEPTUN.
KynbTypa Ucrnosnb30BaHms
3N1EKTPO3HEPT N B NOBCEAHEBHOM
XKN3HN

21

MexaHun4yecKue BO/HbI, YCN0BUA
pacripoctpaHeHus. MNepuog. CKopocTb

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



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

pacnpoCTpaHeHVs 1 A/INHa BOJHBI.
MonepeyHble 1 NPOAO/bHbIE BO/HbI

3BYK. CKOpoCTb 3BYKa. ['POMKOCTb

Bubnunoteka LIOK

22
3ByKa. BbicoTa ToHa. Tembp 3ByKa https://m.edsoo.ru/ffOcccOc
ONeKTpOMarHUTHbIe BOJHbI, NX
23 CBOICTBa N CKOpPOCTb. LLikana bubnnoreka LIOK
P ' https://m.edsoo.ru/ffOccfe0
3/1IEKTPOMArHUTHbIX BOJH
MpVHUMNBI PaAUOCBA3N 1 TENEBUAEHUS.
24 Pa3BuTune CpefCcTB CBA3MN.
Pagmonokaums
o5 KoHTposnbHas paboTa «KonebaHus n Bubnnoteka LIOK
BOJIHbI» https://m.edsoo.ru/ff0cc6f8
MpsMONMHENHOe pacnpocTpaHeHne
26 cBeTa B OLHOPOAHOW cpefe. ToYeUHbIi bubnmoteka LIOK
AHOPORROM EPERE. https://m.edso0.ru/ffocd350
NCTOYHMK cBeTa. Jly4y cBeTa
OTpaxkeHne cBeTa. 3aKOHbI OTPaXKEHUS
27 CBepTa MocTpoeHune 1306 a>Ke|F-)|m7| B bubnmoreka LIOK
' P P https://m.edsoo.ru/ff0cd4e0
MIOCKOM 3epKae
IMpenomneHwne ceeTa. NonHoe
28 BHYTpPEHHee oTpaxkeHwe. MNpesenbHbIl bubnnoreka LIOK
' https://m.edsoo.ru/ff0cd7f6
Yro/i NosIHOr0 BHYTPEHHEr0 OTPaXkeHNs
29 JlabopaTopHas paboTa «M3mepeHune Bubnmoteka LLOK
nokasaresia NpesIoMNIEHNA CTeKa» https://m.edsoo.ru/ff0cd67a
JnH3bl. MocTpoeHne n3obpaxeHuii B
30 NNH3e. Popmyna TOHKOW NNH3bI bubnuorexa LIOK
-+ POpMY ' https://m.edsoo.ru/ffOcddle
YBenuyeHue nnH3bI
31 NabopaTopHas paboTa «MccnefoBaHne

CBOICTB N300paXXEHNIA B INH3AX»



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

Ancnepcus ceeta. CnoXHbIV cocTaB
6enoro ceeTa. LigeT. JTabopaTopHas

32
paboTa «HabnwoheHne gucnepcun
CBeTa»
33 NHTepdepeHLms ceeTa. Audpakuus Bubnmnoteka LIOK
ceTa. AnpakumMoHHas peLléTka https://m.edsoo.ru/ffOced22
34 [MonepeyHOCTb CBETOBbLIX BOJTH. Bubnnoteka LLOK
MNonapusauma ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuyeckune NpmMGopbI N YCTPOINCTBA U
YCNoBUA X 6e30MacHOro NPUMEHeHS
["paHnLbl NPUMEHUMOCTH
36 KJE)accmLLeCKF())M MeXaHUKW. NocTynatbl bubnnoreka LIOK
. ' y https://m.edsoo.ru/ff0cf862
cnewumanibHON TeOPUN OTHOCUTESILHOCTU
OTHOCUTE/NBHOCTL OLHOBPEMEHHOCTMU.
37 3amefi/ileHNe BPEMEHM N COKpaLLeHMe bubnmorexa LIOK
https://m.edsoo.ru/ffOcfa42
LNNHBI
SHeprvs n MNyNbLC PeNATUBUCTCKOWA
38 l-IaCTF:/I bl CBFISbyMaCbe C 3Heprviein un bubnworeka LIOK
Hel. P https://m.edsoo.ru/ffOcfc68
NMMYNbCOM. SHeprus rnokos
KoHTposnbHas paboTta «OnTuka.
39 OCHOBbI CMnewumaibHON Teopum bubnoreka LIOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTE/IbHOCTU»
40 ®OoTOHbI. Dopmyna lNnaHka. Heprus u Bubnmoteka LLOK
MMNY/bC POTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpbITWE N NccnefoBaHne Bubnnoteka LIOK

(hoToapdekTa. OnbIThl A. I'. CTONeTOBa

https://m.edsoo.ru/ffOcffc4



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

3aKOoHbI (hoTo3(PeKTa. YpaBHeHME

Bubnuoteka LIOK

42 OMHLLTENHA A3 (QOTOIDIpeKTa. https://m.edso0.ru/ff0d015e
«KpacHasa rpaHunua» gpoToaddexra
43 [JasneHwne ceeta. OnbIThbl 1. H. Bubnunoteka LIOK
Nebefesa. XuMnyeckoe felCTBME CBETA https://m.edsoo.ru/ff0d04a6
TexHM4YecKre yCcTponcTBa 1
44 NpPakTUYecKoe NpUMeHeHwue:
(hOTO3NMEMEHT, (hOTOAATUMK, CO/THEYHASsA
Gatapes, CBETOAMOA
45 PelueHue 3aga4 no TeMe «O/IEMEHTLI Bubnmoteka LLOK
KBaHTOBOW OMTUKMN» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbIThbI
46 Pesepopaa Mo paccesHUIO O-4acTuu, bubnmoteka LIOK
https://m.edsoo.ru/ff0d091a
MnaHeTapHas mogenb atoma
Bubnuoteka LIOK
47 Moctynarb! bopa https://m.edsoo.ru/ff0dOafa
3nyyeHve n nornowieHve (poToHOB
48 npm)ll'lepexo,qe aTOMél‘tu' c o,qH(()pro YPOBHSA bubnmoteka LIOK
. https://m.edsoo.ru/ff0dOafa
3Hepruuv Ha gpyrowv. Buabl cnekTpos
BonHoBble cBolicTBa YacTuL,. BonHbl ge
49 Bpoiinsa. KopnyckynspHo-BOTHOBOW Bubnnoteka LIOK
Ayanusm. CnoHTaHHOE U BbIHYX/AEHHOe https://m.edsoo.ru/ff0d0ca8
n3nyyeHue
OTKpbITME pagnoakTUBHOCTU. ONbIThl Bu6noTeka LIOK
50 Peseptopaa no onpeaeneHno coctasa

pagnoakTUBHOIO N3Ny4YeHns

https://m.edsoo.ru/ff0d0fd2



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

51

CaolicTBa anb(a-, 6eTa-, raMma-
n3nyyeHuns. BavsHne pagnoakTMBHOCTY
Ha >XMBble OpraHu3Mbl

52

OTKpbITUE NPOTOHA U HEWTPOHa.
M3oTonbl. Anbha-pacnag.
DNEKTPOHHbI 1 NO3UTPOHHLIN GeTa-
pacnag. lamma-nsnyyeHue

Bubnuoteka LIOK
https://m.edsoo.ru/ff0d1162

53

SHeprus cBs3u HyK/IOHOB B SifIpe.
AnepHble peakumn. AAepHbIA peakTop.
Mpo6nembl, NePCNeKTHBbI,
3KONOTNYECKME acneKTbl AAEPHON
3HEPreTUKM

Bubnunoteka LIOK
https://m.edsoo0.ru/ff0d1356

54

AnemeHTapHbIe YacTuLbl. OTKpbITHE
no3uTpoHa. MeTobl Hab/toAeHUA 1
PerncTpaLmmn sneMeHTapHbIX YacTuL,.
Kpyrnbiin cton «PyHaameHTabHble
B3aMMOLeNncTBms. E4UHCTBO
(hM3MYeCKOM KapTUHbI MUpa»

Bubnunoteka LIOK
https://m.edsoo.ru/ff0d0e38

55

JTanbl pa3BuTUA aCTPOHOMUM.
MpuKnagHoe 1 MMPOBO33PEHYECKOE
3HaueHue acTpoHoMuW. Bupa 3BE34HOIO
Heba. Co3Be3aus, ApKue 3BE34bl,
naaHeTbl, UX BUAUMOE [BUKEHME.
CornHeyHas cuctema

56

ConHue. ConHeyHas aKTUBHOCTb.
NcTouHuMK 3Heprum ConHua 1 38834

57

3BE34bl, X OCHOBHbIE XapaKTePUCTUKMN.
3B&3/bl [NMaBHOM NOCNeA0BaTE/IbHOCTH.
BHyTpeHHee CTpoeHue 3BE3 .



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

CoBpeMmeHHble npeacTaBieHns o
nponcxoXxaeHnn 1 asonounm ConHua n
3BE3[

58

MneuHbIin MyTb — Hawwa ManakTuka.
MonoxkeHne n aemxeHne ConHua B
"anakTuke. ManakTuKn. YepHole Ablpbl
B A4pax ranaktunk

59

BceneHHas. Pa3beraHue ranaktuk.
Teopwusa bonbLuoro B3pbiBa. PenvKTOBOE
n3nydyeHne. Metaranaktunka

60

HepelueHHble NPo61eMbl aCTPOHOMMIA

61

KOHTponbHas paboTa «NemMeHTbl
aCTPOHOMUM N aCTPOIU3NKI»

62

O606LLaroLLmMin YpoK. Ponb hnsnkm 1
aCTPOHOMUM B 3KOHOMUYECKOIA,
TEXHO/OrMYECKOW, COLManbHOM U
3TMYECKOI chepax AesTeNbHOCTM
yenoBeka

63

O606LLaroLLmMin YpoK. Posb 1 MecTo
(hM3MKKN 1 aCTPOHOMUM B COBPEMEHHOM
Hay4YHOW KapTUHe Mupa

64

O606LaroLLmin ypoK. Ponb thmnsunyeckol
Teopuu B (DOPMMPOBaHUN
MpeACTaBNEHNIA O PU3NYECKOI KapTUHE
Mmpa

65

O6o6watoLmin ypok. MecTo
(hM3n4ecKoli KapTuHbI MMpa B 06LLEM




pAgY COBPEMEHHbIX ECTECTBEHHO-
Hay4HbIX NpeACTaBNeHUIA O Npupoae

Pe3epBHbIil ypoK. MarHuTHOoe none.

66 1
ONeKTpOMarHNTHasA NHAYKLMS
67 Pe3epBHbIii )‘/JpOK. OnTurka. OCHOBbI 1
cneynanbHON TeOPUM OTHOCUTETILHOCTU
68 Pe3epHblIli YpoK. KBaHTOBasA (hn3mka. 1 Bubnunoteka LIOK
DnemMeHTbl aCTPOHOMMM N aCTPOPU3NKM https://m.edsoo.ru/ff0d1784
OBLLEE KOJIMYECTBO YACOB INO 68

MPOrPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



