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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CpPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Takxe ¢ y4€ToM (QeaepaipbHOil paboyeill mporpamMMbl BOCIUTAaHUS U
KOHIENINH TpenoAaBanus yueoHoro npeameta «duszmka» B 00pa3oBaTenbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3yIOIIMX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3MKE HaAIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOyuaromuxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-
NesATEeNbHOCTHOIO  moaxoaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIUYHOCTHBIM, MPEAMETHBIM U
MeETaINpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyu MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YUYEHHS
(U3HKM Ha ypOBHE CpeHEro 001Iero o0pa3oBaHusl, MIIAHUPYEMbIE PE3yIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHUS Kypca (U3HKK Ha 0a30BOM YPOBHE,

B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rojgaM o0ydeHwusl.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHaX NPHUPOAbI, BBHICTyHas B
KauecTBe yueOHOTro MpeAMeTa B ILIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHU 00  okpyxkawomem wmupe. llkonbHblE  Kypc  (u3MKH — —
CUCTEMOOOPA3yIOMK Il  €CTECTBEHHO-HAYyYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U SIBJICHUM,
M3y4dyaeMbIX XUMHEH, Ouosiorued, gusnueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHWe M aKTUBHOE MPUMEHEHUE (PU3MUECKMX 3HAHUM ONpenensieT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUukH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
CBOMCTBaMU M Jpyrux. W3ydyeHue QPu3NKM BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa OOydYarolluxcs, B
(dopMHpOoBaHWE YMEHUW MNPUMEHSITh HAYYHBIM METOJ MO3HAaHUA MpU
BBINIOJIHEHUH UMH YUEOHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca ¢usuku s YpOBHSI CpeAaHEro oOIero oOpa3oBaHUs
MOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK TMPUHLHUIBI €ro
OCTPOEHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3leioB (U3HKHU, BKIIOYAET KaKk
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpPYr ¢u3nueckux Teopuil. Beayumm B Kypce sBIsSeTCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs npearnosiaraeT UCMOJb30BaHUE
I'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3ukM ¢ pa3BUTHEM OOIIEeCTBa, a TaKXke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOTMYECKUMHU ITPOOIEMaMUu.



Hoess npuxnaonou nanpasnennocmu. Kypc Qusuku mnpeamnonaraet
3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPHUIIOKEHU N
M3Y4YECHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peannusyercs MOCPEACTBOM BBEIEHHUS 3IIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CyKICHUS
npoOyieM  palMoHaIbHOIO  MPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep:KHEBBIMU 3JIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SBISIOTCS pU3NYECKre TeoOpuH (POpMUPOBAHUE TPECTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHIAaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O TMPHUPOJAE, TpaHHUIaX
MPUMEHUMOCTH TEOpUH, IJIsi ONMUCAHHUS €CTeCTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIN MOX0 B Kypce (DU3UKH Peali3yeTCs MPexkIe
BCETO 3a CUET OpPraHU3aIMU SKCIIEPUMEHTAILHOU JESITEIbHOCTH 00yUYaroIIuXCsl.
Jlns 0a30BOTO YpOBHS Kypca (DU3MKM — D3TO UCIHOJIb30BAaHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1a0OpaTOPHBIX padoT,
KOTOpBIE B ITporpaMme o (pusnuke o0beUHEHBI B 00N CIUCOK YYEHUUYECKUX
MpaKTHUECKUX paboT. Brimenenne B ykazaHHOM MepevHe TabopaTopHbBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJIA M OIEHKH, OCYIIECTBISICTCS Y4YaCTHHUKAMHU
00pa3oBaTEIBLHOIO MpoIEcca HCXOAS M3 OCOOCHHOCTEH IUIaHUPOBAHUS U
ocHalleHuss kaOunera ¢usuku. Ilpu »3TOM oOecrneunBaeTcs OBJaJCHHE
00y4JaromMUMHUCS YMEHUSIMH TIPOBOJINTH KOCBEHHBIE M3MEPEHHUS, UCCICTOBAHUS
3aBHCHUMOCTEH (DU3NYECKUX BEIWYUH M TIOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbmioe BHUMaHME ynensieTCsl PEHICHHUI0 PacuETHBIX M KadeCTBEHHBIX
3anad. [Ipu sToM At pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4U C SIBHO
3aJaHHON (PU3UYECKON MOJIETIBIO, TO3BOJISIFOIINE IPUMEHSTh H3yUYeHHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jerna Kypca, Tak U MHTETPHUPYsI 3HAHUS U3
pasHbIX pa3aenoB. [[1s Ka4ueCTBEHHBIX 3a/lad MPUOPUTETOM SBIISIOTCS 3a/aHuUs
Ha 00BSICHEHHE MTPOTEKaHUs (PU3MUECKUX SBJICHUHN U MPOILIECCOB B OKPY KAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (M3MUECKON MOAENH ISl CUTyallMd HPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k maTepualibHO-
TEXHUYECKOMY OO0EeCleueHuI0 ydeOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
Gbu3UKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs AOJKEH H3y4aThCid B
YCIOBUSX MPEIMETHOTO KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa MPEeIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B kabuHete Qu3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBaHUE JJISl BBINOIHEHUS
yKa3aHHBIX B MpOrpaMMe MO (PU3MKE YUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHNE.

JleMoHcTpaninoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUHM C
NPUHLIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe Mo (HU3UKe KIIOYEBBIX JIEMOHCTPAUNA s
UCCIICJIOBAHMUSI HM3yYaeMBbIX SBICHUH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 0OOpyIOBaHHE MJISI YUYCHUUECKUX MPAKTUUYECKUX pabdoT
dopMupyeTcst B BUJE€ TEMaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCs B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOyYarommxcs. TeMaTH4ecKHe KOMIUICKTHI
71a00paTOPHOTO 000PYNOBAaHUS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHNUU AaHAJIOTOBBIX M HHU(PPOBBIX MPUOOPOB, & TAKIKE KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Y4YE€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCSI:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYalOIUXCS K HAyYHOMY
W3YUYEHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PCHHS KaK pe3ysbTara U3y4dCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHWe yMEHUN OOBSCHATH SIBICHUS C WCIOJb30BAaHUEM
(bu3HYeCKNX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUH O PO (DU3UKH IIJIST PA3BUTUS IPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne STUX 1ejiei oOeceunBaeTcsl peleHueM CIIEAYIOMUX 3a1a4 B
npoIiecce u3yueHus Kypca (pUu3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

NpUOOpETEeHUE  CUCTEeMBbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHaX, TEOpHUAX, BKJIOYAs  MEXAHHKY,
MOJIEKYJIAPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OOBbsSICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(¢u3nuecKoil MOJENbI0, 3a4ad, MOJAPA3yMEBAIOIINX CAMOCTOSITEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBAaTHOW YCIOBHSIM 3a1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKpPY>KalOIyIO Cpeny;

OBJIAJICHUE METOJAMU CaMOCTOATENbHOTO IIJIAHUPOBAHUS M IIPOBEICHUS
(u3HUECKUX 3KCIEPUMEHTOB, AaHAJIW3a U UHTEPIPETAUN HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHMEe  YyCIOBUA I Pa3BUTHS  yMEHUH MIPOEKTHO-
HCCJIEI0BATENIbCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEIEINIO).

[Ipemmaraemeiii B mporpamMme 1o (U3MKE IEepPEUYCHb JIA0OPATOPHBIX H
IMPAKTHYCCKUX PadOT SBJISAETCS PEKOMCHJIOBAHHBIM, YUHTENb JIEJaeT BBIOOD
IIPOBEICHUS JTA0OPATOPHBIX PAa0dOT M OMBITOB € YYETOM WHIWUBUIYATBHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COILEPKXAHUE OBYYEHUSA
10 KITACC

Pa3znen 1. ®u3uKa ¥ MeTOAbI HAYYHOI'O NO3HAHUA

®usuka — HayKa o npupoje. Hayunble METOABI MTO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IIPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (pU3NYECKUX SIBJIECHUH U npoleccoB. HayuHble runoTessl.
duznveckue 3aKOHbI U TEOPUU. [ paHULIbI MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUA.

Ponb u MecTo ¢pusuku B OpMUPOBAHUU COBPEMEHHON HAy4YHON KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOEKIUU HA OCHU CHUCTEMbl KOOPJAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMeIICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEPUAIBHOM TOYKH IO
OKPYXXHOCTH C MOCTOSSHHOM IO MOIYJIO CKOPOCTBHIO. YTJOBas CKOPOCTH,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. LleHTpocTpemuTenbHOE
YCKOpEHHE.

TexHuyeckre yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadHn.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, WILTIOCTPAIUS KHHEMATHYECKUX XapaKTEPUCTHK
JBHKCHUSL.

[IpeobpazoBanue ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIIEHHOTO IMOJ| YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3MmepeHue yckopeHusi CBOOOTHOTO MaiCHUSI.

Hamnpagpnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHune HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO OTIpe/IeICHUs MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOIIECHUS MEXKIY MyTSIMU, MPONACHHBIMU TEJIOM 3a
MOCJIeIOBaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKCHUU C HAYaJIbHOM CKOPOCThIO, PABHOM HYJIIO.

N3yyeHne nBMKEHUS IAPUKA B BA3KOMN KUIKOCTHU.

N3yuenue ABMKEHUS Tea, OPOLMIEHHOTO TOPU3OHTAIBHO.



Tema 2. lunamuxa

[Ipuanun  otHocutensbHOCTH [amunes. IlepBeii  3akoH  Herotona.
NuepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon HetoToHa
JUIS. MaTEpUAIbHOM TOUKHU. Tpetnit 3aKkoH HproTOHA /711 MaTepuanbHbIX TOYEK.

3akoH BcemHpHOro tsiroreHus. Cuna Tsokectd. IlepBas kocmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHws.
Cyxoe Tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadunument
TpeHus. Cruia CONpOTUBIIEHUS IPH IBH)KEHHUH TEJa B )KUIKOCTH HUJIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIFOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHus. [lmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIA.

TexHnueckue ycTpoOWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHuEe MHEPIUN.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akon HeroToHa.

N3mepenne cui.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHHH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABMKEHUS OpyCKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanne ycnoBuUid paBHOBECUA TBEPAOTrO TeEJa, HMEIOIIETO OCh
BpAallCHMUS.

Tema 3. 3akonvl coxpanenus 6 mMmexanuke

NmMnynsc MaTtepuanbHOW TOYKH (Tela), CUCTEMbl MaTe€pUalbHBIX TOYEK.
Nmnynbe cunbl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckas sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW IHEPTUH.

[ToTenmanbHas SHEPTUS. [ToTenmanbHas SHEPrus  YIpyro
neopMUpOBaHHOM MpyXkuHBL. [loTeHIManbHas SHeprus Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTennmanbHple W HEMOTEHUUANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Tel.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOTIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.



[lepexon NOTEHIMAIHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopnsie padomoi

N3ydyeHne aOCOIIOTHO HEYIPYIoro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOTHI CUIIbI C K3MEHEHUEM MEXaHUYECKON SHEPTUH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasznes 3. MousekyaspHas (pu3uKa 4 TEPMOAUHAMMKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE NIOJIOKEHUS] MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaktep IBUKCHHUS U
B3aMMOJICHCTBUS YacTHUIl BellecTBa. Monenn CTpOeHus ra3oB, KHUIKOCTEU H
TBEPJIBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca
u pa3mepsl MoJekysl. KonndecTBo BemectBa. [locTtositnaas ABoraapo.

Tennosoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp
Llenbcus.

Mopens wuaecanbHOoro Tra3za. (OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MIEANbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEW KMHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon /[lanerona. M3omponeccsl B HACAIBHOM Ta3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeAcTaBICHUE  H30IMPOIECCOB:
n30TepMa, U30X0pa, n3odapa.

TexHnueckue yCTpoWCTBa M MPAKTUYECKOE NPHUMEHEHHE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OmnbIThl 10 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS.

Mopaenb, niIoCTpupytouias Ipupoay JaBiIeHUs ra3a Ha CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOLIUME YpPABHEHUE COCTOSHMS WACAIBHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Omnpenenenre Macchl BO3AyXa B KIACCHOW KOMHAaTe Ha OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnepoBanne  3aBUCUMOCTH ~ MEXKAYy  [apaMeTpamMd  COCTOSIHMS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamuueckas cucteMa. BHyTpeHHsIs1 DHEPTHs TEPMOAMHAMUYECKON
CUCTeMBbl U cmocoObl €€ wu3MeHeHus. KonudecTBo TerioTel W padoTa.
BHyTpeHHsIs 3HEpTrUsi 0JJHOATOMHOTO MJealbHOrO raza. Buasl Temionepenaun:
TEIJIONPOBOJHOCTh,  KOHBEKIHUSA, HW3JIy4eHHE. YJelbHas TelI0EMKOCTh
BenecTBa. KoanmdecTBo TEMI0TH IpH TeIionepeaaye.

[Tonsitue 00 ammabatHOM mnporecce. llepBbili 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre epBOro 3aKkoHa TEPMOJAMHAMHUKHU K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonnHaMuku. HeoOpaTtuMocTs npoieccoB B IpUpO/IE.



TerutoBele  mamuHbl.  [IpyHOMOBI  AEHCTBUSA — TEIJIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPTUH B TEIUIOBBIX MammHaX. KoahdUIMEHT MoIe3HOTOo
neucTBus TeruioBod MamuHbL. [{ukn KapHo u ero xoaddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MNPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPTUH Tella MPU COBEPIIICHUU PaOOTHI: BBIIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOAEMOHCTPAIIHS).

WN3meHenue  BHYTpEHHEW  SHepruv  (TeMImeparypbl) Tejla  IpHU
TEeIJIonepeaaye.

OnbIT Mo aanabaTHOMY pacCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUraTelii BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATEIS.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcalus. cnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO31ayXa. HachwlmeHHBIM map. YenbHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucraminueckue M aMop@Hbie Tena. AHU30TPONUs
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[1naBneHue u KpucTaJIM3auus. Y 1eapHas Teriora miasieHus. CyoiuManus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TTOJTYYEHHUSI COBPEMEHHBIX MaTEPHUAaJIOB,
B TOM YHCJIE HAHOMAaTepHaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpanusi KpucTasioB.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3MepeHne 0THOCUTEILHON BIIaXKHOCTH BO3AyXa.

Pa3znen 4. DiaekTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3aums Tela. JJEKTpUYEeCKUMi 3apsa. J(Ba BHAA SIIEKTPUYECKHUX
3apsaaoB. [IpOBOMHUKH, TUAJIEKTPUKUA U MOJYTPOBOJHUKU. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TouyeuHbId 3JIEKTpUUECKHI
3apsa. Dnekrpudeckoe nose. Hanpspk€HHOCTH anekTpudeckoro nois. [Ipunuun
CYIEPIIO3ULINH DJIEKTPUUECKUX TTOJIEH. JIMHUM HANpsKEHHOCTH DJIIEKTPUUECKOTO
HOJISL.

Pabora cun oanekrpocrarnueckoro mosiss.  Ilorenmman. PasHocTh
NOTEHIMANOB. [IpOBONHMKM W AUAINEKTPUKH B JJIEKTPOCTATUYECKOM TIOJIE.
JvanekTpuyeckas NpOHUIIAEMOCTb.



DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHcaTopa.

TexHuyeckue yCTpOHWCTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTATHYECKAasl 3allUTa, 3a3eMJICHHE JJIEKTPOIPHOOPOB,
KOHJICHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

B3anmonenicTBre Ha3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTBh DJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUYECKONU MPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3mepenne 35meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKAa.
Ncrounnkn Toka. Cuita Toka. [locTostHHBIN TOK.

Hanpsoxkenune. 3akon OMa 715 y9acTka LEeTH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. YIEIBHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TAPANIEIBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora »snexktpuyeckoro Toka. 3akoH JDxoyns—JleHma. MoIHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILIAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) »3nekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

OJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOMCTBA DJIIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHasT  MPOBOAUMOCTD
MoJynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B PpacTBOpax MW pacIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUUECKU TOK B razax. CaMOCTOSATENIbHBIM U HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHuueckrue YCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBaTeibHble NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHbIN
JIMOJ1, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOJTYITPOBOJHUKOBBIN AUO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTHBIICHUS UUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEUYEHHUS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MmepeHue saeKTpoABHXKyUIEH cuiibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJIOB OT TEMITEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoii pa3psa M IpOBOIUMOCTb BO3yXa.



OOHOCTOPOHHSISI NPOBOAMMOCTD JTUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

W3mepenue »eKTpoABIXKYIIEH CHUJIbl HICTOUYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektponmsa.

Me:knpeamMeTHbIe CBSI3U

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 10 Kiacce OCyIIeCTBISIETCS €
y4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€l C KypcaMH MaT€MAaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAYYHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, THIOTe3a, (Pru3nueckas BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHUE CHCTEMbl YpaBHEHUM, JHMHEWHAas QyHKUHUA,
napaboia, runep0osna, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO, BEKTOPBI U UX MPOEKIIUHA Ha OCH KOOPAUHAT, CII0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABMKEHUE B )KUBOU mipupojie, Auddysus, ocmoc,
TEIJI0O0OMEH  JKMBBIX  OpPraHU3MOB  (BUABI  TEIUIONEPEAAud, TEIIOBOE
pPaBHOBECHE), DJICKTPHUUECKHE SBJICHUS B )KUBOW MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ,
MOJIb BEILIECTBA, MOJIIPHASL MAcCCa, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN
Y ra3oB, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, JIEKTPOJIMTHYECKAs TUCCOIUALMS,
raJbBaHHUKA.

l'eocpagpus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHHKE, MOJAIIUITHHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJAOMET U JAPYyTue), ABUTATE]Ih BHYTPEHHETO
CropaHus, TapoBas TypOWHa, OBITOBOM XOJOIWJIBHHUK, KOHIUIIUOHED,
TEXHOJOTHH  TOJYYCHHS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIIe
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHUH, dJIEKTPOCTATHYECKAS 3aIlIMUTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBINM NPUHTEP, DJICKTPOHArpeBaTE/IbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

11 KUIIACC

Pa3znen 4. JiaekTpoaMHAMMKA

Tema 3. Macnummnoe nose. IneKmpomMazHUMHAA UHOYKUUA

[TocTosHHbIE MarHuTbl. B3auMOIEHWCTBUE TIOCTOSIHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAyKUMH. [IpuHIuMn cynepnosuuuun
MAarHuTHBIX NoJiel. JINHMM MarHuTHOM MHAYKUMH. KapThHa TMHWI MarHUTHOU
WHIYKIMH T0JII HOCTOSTHHBIX MAarHUTOB.

MaruutHOoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTWHa IWMHHI HMHAYKUUU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTere mpoBOAHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiap W HampaBiieHUE. J[BH)KEHUE 3apsiKEHHOU
YacCTHUIIBl B OJJHOPOJHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopena.



SIBneHHME DIEKTPOMAarHWTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHUTHOU
MHIYKUUU. OJEKTPOABMKYINAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYINAS CUJAa HMHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBIIEHWE CAaMOMHAYKLMH. OJEKTPOABMKYILIAA CHUiIa
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MAarHUTHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTHIL], UHIyKIIHOHHAS [1E€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE JIEKTPOHHOT'O ITy4YKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOM UHYKLUH.

IIpaBuino Jlenna.

3aBUCHUMOCTB JIEKTPOJABHKYILEN CUIIbI MHAYKIIMU OT CKOPOCTH N3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUSI NOCTOSIHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue SBICHUS SJIEKTPOMAarHUTHOM MHIAYKIIAH.

Paszpnes S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONE€OAHUS

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
I"apmonnueckue konedanus. Ilepuon, yactora, aMmuTyna u ¢asza KojeOaHUM.
[IpyXuHHBIN MaATHUK. MaTeMaTH4eCKnid MasiTHUK. Y paBHEHUE TAPMOHHYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbuplii kOHTYp. CBOOOJIHBIE SJEKTPOMArHUTHBIE KOJICOAHUS B
UJCATBHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3aKoH COXpaHEHHS
SHEPTUU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBnenre 0  3aryxarolmux  KojeOaHWsX.  BBIHYXXIEHHBbIE
MexaHudeckue kosieOaHus. Pe3zoHaHc. BbIHY>XIEHHBIE AJIEKTPOMArHUTHBIE
KOJIeOaHMUsl.

Ilepemennpiii TOk. CHHYCOMIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKAa. AMIUIUTYAHOE W JACHCTBYIOIIEe 3HAYEHUE CHJIBI TOKa U
HaNPsHKEHUS.

Tpanchopmarop. [TpousBoacTgo, nepegaya noTpebJieHne
ANEKTPUYECKOM  SHEPruH. DKOJOTMYECKHUE PHUCKUM TMpU  MPOU3BOICTBE
anekTposHeprun. KynbTypa KCIonb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.



TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapameTpoB KoeOAaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WITH
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KoJaeOaHmi.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHHIA.

Hab6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIEC KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HAaNPSDKEHHS] OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mnociieqoBaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopeinb TMHUY 3JIEKTpONepe1ayn.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

HccnenoBanue 3aBUCHMMOCTH MEpUOAa MATIBIX KOJI€OaHU Ipy3a HA HUTH OT
JUTMHBI HUTU ¥ MacChl Ipy3a.

HccnepoBanne TMEpeMEHHOr0 TOKAa B LENM U3  MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaACHUMHbLE 60JIHbL

Mexannueckrue BOJHBI, yCiIoBUs pacnpoctpaHenus. [lepuon. Ckopocthb
pacnpocTpaHeHuss U JjauHa BOJHBL. [lomepeuHble W MPOAOJIBHBIE BOJIHBI.
WNurepdepenius u uPppakuuss MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHS H3JIYYEHHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3auMmHas opueHTtauusa BektopoB E, B, V B anekTpoMarHuTHOI BOJHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLts,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJIH. [I[puMeHeHne IeKTpOMarHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBs3U U TeNeBUAcHUA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHrueckre yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBasl JMATHOCTHKA B TEXHUKE U MEIULMHE, paaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KomneoGmromieecs Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOU U
4acTOTOM KOJeOaHUI.

HNccnenoBanne  CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XCHWE,
npesioMJIeHUe, nojaspu3auus, Judpakuus, nHTephepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpAMOIMHENHOE pacHpOCTpaHEHUE CBETA B
OHOpOAHOM cpexe. JIyd cBera. ToueyHbI UICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHue n3odpaxxenuii B
IJIOCKOM 3€pKaje.



[Ipenomnenue cBera. 3aKOHBI MPENOMIICHUS CBeTa. AOCONIOTHBIN
nokasareinb npeaomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroa
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

CoOuparomyie ¥ pacceuBarone JuH3bL. ToHKass auH3a. DOKyCHOE
paccTOsIHUE M ONTHYECKas CHJIa TOHKOW JHH3bL. [locTpoeHne n3zoOpakeHuil B
coOMparomurX U pacCEMBAOIINX JIMH3aX. DOopMyIia TOHKOH JIMH3BI. Y BEJTMYCHHE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUIECKON ONTUKH.

Bonnosas ontuka. UnTepdepenius cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMIOACHUS MAaKCHMyMOB M MHUHHUMYMOB B HMHTEP(EPEHIMOHHON
KapTHUHE OT JIBYX CHUH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHHueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyTa,
¢oToamnmapaT, MPOEKIMOHHBIA anmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpssiMonuHEHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Mojiellb CBETOBOA.

HccnepoBanue CBOMCTB N300paKEHUI B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habntonenune natepdepeHunn crera.

Habnronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuyenue cekTpa ¢ MOMONIbI0 AUPPAKIUOHHON PEIETKH.

HabGnronenue nossipusalnu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3mepenune noka3aTensi NpeJoOMIICHHS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.

Habnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH

['paHvubl TPUMEHUMOCTH  KJIACCHUYECKOM  MexaHuku. [locTymnartsl
CIIEHIHAIBHOW TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTENBHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAILECHUE JIJIUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C DHEPrMEd M HMITYJIBCOM PEJISITUBUCTCKONM YacCTHULBI.
DHeprus MoKosl.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmeol K6anmoeoIl ONMUKU
®otonbl. ®opmyna Ilnanka cBA3M 3HEpruuM (POTOHA C €ro 4YacTOTOM.
DHeprus ¥ UMIyJibc (HoToHA.



OtkpeiTue u uccinenoanue ¢otodpdekra. OnbiTel A. I'. Cronerosa.
3akonbl hoTodddexTa. YpaBHenue DitHmTerHa 11t poTtorddekra. «KpacHas
rpanuna» porodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa U MPaKTUUYECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
¢doromaTuuk, conHeuHas 6arapesi, CBeTOAHO.

Jlemoncmpayuu

®oTo3PPeKT Ha YCTAaHOBKE C IUHKOBOM MJIACTHHOM.

UccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

Ceeroauon.

Conneudnas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHUiO o -4acTHil.
[Lmanerapuas monens aroma. Iloctymatel bopa. M3myueHune w moriomeHue
(OTOHOB IpU NEPEXOAEC aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa wactuu. Bomuel ne bpoung. KopmyckymnsipHo-
BOJIHOBOM JyaJIU3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyUCHHE.

TexHuyeckre yCTpoHCTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeyaThIX CIIEKTPOB U3ITyYCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEepUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpOoeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO wu3nydeHus. CBoiicTBa anbda-, Oera-, ramma-u3ydeHHUS.
Bnusgnaue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HyknoHnHas Mozens sipa [elizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.

Anba-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydeHue. 3aKOH paJuoaKkTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHsiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBbI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacThllbl. OTKPBITHE NO3UTPOHA.

Mertonabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (DU3UYECKOW KapTHUHBI
Mupa.

TexHuueckue yCTpoMCTBA W NPAKTUYECKOE NPUMEHEHUE: J03UMETD,
kKamepa BunibcoHa, syiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu
CU€TunK MOHU3UPYIOUIUX YACTHULI.
Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Otanbl pa3BuUTUSA acTpoHOMuHU. lIlpHKiIamHOE W MHPOBO33PEHUECKOE
3Ha4€HUE aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKHe 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConnHedHas cucrema.

Connne. ConHeuHass akTUBHOCTb. Mcrtounuk sHeprun ConHua U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. /[narpamma «CneKTpaiabHBIA Kilacc —
CBETUMOCTBY». 3BE3/bl TNIABHOW IOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISL 3BE3]] IVIABHOM ITOCJIEN0BATEIbHOCTU. BHYTpEeHHEE CTpOeHHE
3BE31. COBPEMEHHBIE IPEACTABICHUS O IPOUCXOKACHUHU U dBoMonnK CoJIHIA U
3BE31. DTambl >KU3HU 3BE3 .

Mueunsiii [lyte — Hama ['amaktuka. [lonoxxenue n aBuxenne ConHIa B
lNanaktrke. Tunsl ranakTuk. PaguoramakTuku u kBa3zapel. YEpHBIE OBIPHI B AIpax
raJIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonsioro B3pseiBa. PenmkroBoe n3nydeHue.

MacmraOnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMMH.

Vuenuueckue nabnooenus

Ha6nronenust HEeBOOPYKEHHBIM IJ1a30M € HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN JUIsl  ONpEACNICHHs TIOJIOKEHHS] HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3aMsi (CeBEpHOro MOJymapusi U sSpKue
3BE3ILI.

Habnronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKK W acCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, poJib
dbuzuyeckor Teopur B POPMUPOBAHUU NPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (U3MYECKOW KapTHHBI MHpa B OOIIEM pAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeamMeTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyIiecTBiseTcs ¢
YYETOM COAEpKATEIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvle nonsamust, CBI3aHHbIE C U3yUYEHUEM METO/I0B HAYUYHOT'O
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelleHUe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKUE
byHKINN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI M X MPOEKIMHU HA OCHU KOOPAMHAT,
CJIO)KEHUE BEKTOpPOB, NPOU3BOJHBIE JJIEMEHTAPHbIX (PYHKUUN, MPU3HAKU
0100Ms TPEYTOJIbHUKOB, OMPEIeSIEHUE IUIONIAIA TUIOCKUX PUTYp U 00bEMa Te.

buonocusa: >nekrpuyeckue SIBICHUS B JKMBOM MPUPOJE, KoJeOaTelbHbIE
JIBUKEHUS B )KUBOM IIPUPOJIE, ONITUYECKHUE SABIICHUS B )KUBOU IPUPOLE, AECUCTBUE
paaualy Ha >KUBbIE OPTaHU3MBI.



Xumusi: CTpOGHHE aTOMOB UM MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doTochEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHM.

Texnonocus: NVHUM SIEKTPOIEpEad, TEHEPATOP IEPEMEHHOTO TOKA,
ANEKTPOABUTATEb, UHIYKIIMOHHAS TI€Yb, paaap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-meus, MpOEKIIMOHHBIA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHas OaTapes.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue KosmuecTBo yacoB
Ne DJIeKTPOHHbIe (LM (pOBbIE)
pa3zeJioB M TeM KoHnTtpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTejibHbIE pecypchl
NPOrpamMmel padoThI padoThI
Paznen 1. PU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHMU S
®dusuka 1 METOBI bubmuorexa [JOK
11 2
Hay4HOI'0 IO3HaHUsA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6anoreka LIOK
21 Kutiemaritka > https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
22 Auramika ! https://m.eds00.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 5 1 bubnuotexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KAHETUIECKOU https://m.edso0.ru/7f41bf72
TEOpUHr



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

3.2 OCHOBBI 10 bubnuorexa [{OK
' TEPMOAMHAMHUKH https://m.edso0.ru/7f41bf72
ArperaTHble
33 COCTOSTHUSI 5 bubnuotexa [JOK
' BelecTBa. Ma3oBbie https://m.edsoo.ru/7f41bf72
IEPEXOAbI
Uroro no pazueny 24

Pasnea 4. JIEKTPOJINHAMUKA

bubmnoreka IIOK
41 DUIeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTrosaHHBII
4.9 AIEKTPUYECKUI TOK. 12 bubnuorexa [IOK
' TokH B pa3inyHbIX https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



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

11 KJIACC

HauMeHOBaHMe KoanuecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
Pa3iejioB U TeEM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/IbHbIE PecypChl
NPOorpamMmMsbl padoThI padoThI
Paznen 1. DJIEKTPOJIMHAMUKA
MarsuTHoOe MoJe. BuG 10K
nOInoTeKa
11 2
feKTpoMariuHai 1 1 3 https://m.edsoo.ru/7f41c97c
WHTyKIUS
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4deckue u
2.1 DJIEKTPOMArHUTHEIE 9 1 bubmorexa [JOK
' p https://m.edsoo.ru/7f41c97c
KoJIcOaHHs
MexaHn4deckue u
2.2 DJIEKTPOMArHUTHEIE 5 1 bubmorexa [JOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.3 0)
frriKa 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBHI cieIaTbHON
TEOPHUH
OTHOCUTEIBHOCTH

bu6mmorexa [IOK
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

Hroro no pasgeny 4

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' ONTHUKHU https://m.edso00.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoere atoma 4 https://m.edso0o.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOE A1pO 5 https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DNeMEeHThI aCTPOHOMUU 7 1 bubnnoreka [JOK
' U acTpOPU3UKU https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 7

Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maromee 4 bu6mmoreka [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 A ;
YACOB I10 ITPOTPAMME



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