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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma 1o ¢u3KKe Ha YpOBHE CpeIHEro 00Iero oopazoBanus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOHM 0Opa30BaTeIbHOW MPOTPaMMEl,
npencrasieHHbix B ®I'OC COO, a taxke ¢ ydéroMm ¢eaepanbHO paboyeil MporpamMmmbl
Bocnutanus u KoHuenmuu npenoxaBanus ydyeOHoro mpeaMera «®Pusnka» B 00pa3oBaTeNbHbIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
HPOTPaMMBI.

[Iporpamma 10 ¢u3uke omnpexaenser 00sA3aTeNbHOE IPEIMETHOE  COJEp’KaHHE,
YCTaHaBIMBAET PEKOMEHYEMYIO IIOCIIE[OBATEIbHOCTh M3YUEHHS TEM U Pa3JeloB y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywaromuxcs. Ilporpamma 1o ¢usuke npaér
IpEeCTaBIeHNUE O LENAX, COAEpKaHUM, OOIIel cTparerud oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
00yy4aroIuxcs cpeacTBaMu ydyeOHoro npeamera «Pu3nka» Ha yriryOJa€HHOM ypOBHE.

N3yuenne kypca ¢GU3MKH YriayOlEHHOrO YpOBHS II03BOJIAET pPEaIM30BaTh 3a/auu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMsI B  OpPraHM3alUsaX MNpodecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUAIBLHOCTSIM.

B mporpamme no ¢usuke ompeaensroTcs IUIaHHUpPYEeMble pe3yibTaTbl OCBOGHHS Kypca
¢u3MKM Ha YpPOBHE CpelHero oO0mero oO0pa3oBaHUsA: JMYHOCTHBIE, MeETaNpeIMETHbIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOM A pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METAIIPEIMETHBIM U NPEIMETHBIM pe3ysbTaTaM OO0y4aroUIuxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o (usmKe BKIIOYAET:

IUITAHUPYEMbIE pe3yJbTaThl OCBOCHUS Kypca (HM3UKM Ha YriayOIEHHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM O0yUeHus;

cojepxkanue yaeOHoro npeamera «Pu3nkay 1mo rojgaM 00ydeHusl.

[IporpaMmma mo Qu3uke UMEET NPUMEPHBIH XapakTep W MOMKET ObITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUTsI COCTABJICHHUS CBOMX PabOUUX MPOrpamM.

[IporpaMmMa 10 @Qu3MKE HE CKOBBIBA€T TBOPYECKYI0 WHULMATUBY Y4uTeIeH W
IIPEIOCTABISAET BO3MOXHOCTH JUISI pEaju3alud Pa3IMUHBIX METOAMYECKHX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEp’KaHus Kypcea.

dusmka Kak Hayka o HanOoJiee OOIIUX 3aKOHAX MPHUPOJIBI, BBICTYIAsl B KAUeCTBE y4eOHOTrO
npeMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAaHUH 00 OKpYKarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3UYECKHE 3aKOHBI JIeKaT B OCHOBE TMPOLIECCOB M SBJICHUI, N3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueir u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUU OMPENENUIIO0 XapakTep W OypHOE Pa3BUTHE Pa3HOOOpPAa3HBIX



TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJIyYEHHs HOBBIX
MaTepHajoB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHue (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHUH NPUMEHATh HAy4YHbIH METO T03HAHUS IIPU BBIITOJIHEHUH UMH Y4EOHBIX UCCIIC0OBAHUM.

B ocHoBy kypca (u3uKu HAa ypOBHE CpeqHEro oOiero oopa3oBaHUs MOJOKEH PSA HACH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBJISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX paslesioB (U3UKHU, BKIKOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOU (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepual Kypca (pU3MKU 00beAMHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCNojib30BaHUE TYMaHUTAPHOTO
MoTeHIMaNa (PU3MIECKON HAyKU, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOobIeMamMHu.

Hoea  npuxnaonoii  nanpaenennocmu. Kypc  pusuku  yriyOnéHHOro  ypoBHS
IpeJoiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX TEOpui U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs HAa YpPOBHE OOILUX HPEACTaBICHUI
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea jKonozuzayuu peanusyercs TOCPEACTBOM BBEICHHS JIIEMEHTOB COJACPKaHMS,
HOCB?IHIéHHI)IX 3KOJIOTUYCCKUM HpO6JIeMaM COBpPEMECHHOCTH, KOTOPLIC CBA3aHbI C Pa3BUTUCM
TEXHUKU U TEXHOJIOTUH, a TaK)Ke 00CYXIeHUs MPoOJIeM palliOHATBHOTO IPUPOIOTIONIE30BAHUS U
9KOJIOTUYECKOM OE30MaCHOCTH.

OcBoeHue copepKaHMs MPOrpamMMbl MO (PU3UKE JOJKHO OBITH IMOCTPOEHO HA IMPUHIHMIIAX
CHUCTEMHO-EATEIbHOCTHOTO 1oixo/a. st GU3UKM peannzaius 3TUX NPUHIUIOB 6a3upyeTcs Ha
HCIIOJIB30BAHHUU CaAMOCTOATCIBHOI'O JKCIICPUMEHTA KaK IMOCTOAHHO I[GI\/JICTBYI-OHIGFO (i)aKTopa
yuyeObHoro mpouecca. Jlng yriyOia€HHOrO ypOBHSI — 3TO CHCTEMa CaMOCTOSATEIBHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAIbHbIE YYEHHYECKHE OIbIThl IMpHU
U3y4eHHUH HOBOI'O MaTepuana, JlabopaTropHble paboThl U paboThl mpakTukyma. Ilpu sTom
BO3MOJXKHBI JIBa crioco0a peain3anuu GU3NYecKoro npakTukyma. B mepBoMm ciydae mpakTUKyM
npoBouTcs au00 B koHue 10 u 11 kimaccoB, mub0 mMocie MEPBOrO M BTOPOTO IMOJYTOJUM B
KaKIOM U3 3TUX KiaccoB. BTtopoii crmocob6 — 3To mHTerpanusi paboT MpakTUKymMa B CHCTEMY
71a00paTOpHBIX padoT, KOTOPbIE MPOBOAATCS B Ipoliecce U3yueHus paszena (temsl). [Ipu sTom
1oJ paboTamMM MPaKTUKyMa OHUMAETCs CaMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE IPOBOANUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucremMa y4eHHUECKOro IKCIEPUMEHTa, J1abopaTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs U3
0COOEHHOCTEH TOYpOYHOTO IUTAHMPOBAaHUS M OCHamleHus kabuHera ¢usuku. [lpu 3TOoM
o0ecreunBaeTcsi OBJAJEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH MNpPSIMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIEeOBaHUS 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAaHOBKY OIBITOB II0
IIPOBEPKE NPEUIOKECHHBIX TUIIOTES.



Bonbiioe BHUMaHME yIEIsSETCs PEUICHUIO pacUETHBIX M KayeCTBEHHBIX 3aaad. [Ipu sTom
JUIsL pacu€THBIX 3a7]ad MPUOPUTETOM SIBIISIFOTCS 3a/1a4l C SBHO 3aJaHHOM M HESIBHO 3aJJaHHOMN
(bU3HYECKON MOJIEIBIO, TTO3BOJISIONINE MPUMEHATh W3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJTHOTO pa3jenia Kypca, TaKk U MHTErpUpys NpUMEHEHUEe 3HaHWM M3 pa3HbIX pazaenoB. s
KAueCTBCHHBIX 3aJa4 IMPUOPUTETOM SBJISIOTCS 3aJaHusl Ha OOBsSCHEHHE/TpEJCKa3aHne
npoTeKkanus (U3NYECKUX SBJICHUI U MPOIECCOB B OKpY’KaIOILIEH >XKU3HH, Tpedyromue BbiOopa
(bU3HYECKON MOACITHN JJIsi CUTYAIlUU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu ®I'OC  COO Kk MarepHaabHO-TEXHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (GU3MKM YriayOIEHHOTO YpOBHS Ha YPOBHE CpPEIHEro
obmiero 0oOpa3oBaHUS JOJDKEH M3ydaThCsl B YCJIOBHUSAX IPEAMETHOTO KaOuHeTa. B kaOuHere
(GU3UKN T0JKHO OBITh HEOOX0AUMOE J1a00pPaTOpHOE 000PYIOBAHKE /TS BHIIIOJIHEHUS YKa3aHHBIX
B IIporpaMMe 1o (u3MKe YYEHHUUECKUX OINbITOB, JAOOPATOPHBIX padOT M padOT MpakTHKyMa, a
TaKXe JJIeMOHCTPallMOHHOE 000py10BaHHE.

I[eMOHCTpaI_II/IOHHOC O60py,HOBaHI/Ie (1)OpMI/IpyeTC$I B COOTBCTCTBHUM C [IIPHUHIUIIOM
MHHUMAaJIbHOI JOCTAaTOYHOCTHU U o0ecrieyuBaeT IOCTAHOBKY IIEPCUUCIICHHBIX B IIPOrpamMmce Iio
(1)I/ISI/IKC KIIFOYCBbBIX I[eMOHCTpaI_II/Iﬁ AJIL UCCIICAOBAHUS H3YYACMbIX SBJICHUN U IIponecCCoB,
OSMITUPUYCCKHUX U (PYHIIaMeHTaJH)HI)IX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe 00OpyAOBaHHME AJI YYCHHUECKHUX MPAKTUYECKUX padoT dopmupyercs B
BUJIC TEMaTHYECKHX KOMIUICKTOB M OOECIedMBacTCS B pacdyére OJHOTO KOMILICKTa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE HU(POBBIX TaOOPATOPHIA.

OCHOBHBIMHU HCJIsIMU N3YUCHUA (1)I/I3I/IKI/I B O6H_IGM 06pa3OBaHI/II/I SABIIAKOTCA:

q)OpMI/IpOBaHI/IC HHTCpECAa U CTPEMIICHUA 06yqa10mnxc>1 K HAYYHOMY U3Y4YCHHIO IPUPOIBLI,
PAa3BUTHUC UX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCT€I\/’I;

pa3BUTHC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HayYHOM METOIC IIO3HAHUA u (I)OpMI/IpOBaHI/IC
HCCIICOO0BATCIILCKOI0O OTHOMICHUA K OKPYKAIOIIUM SABJICHUSM

dbopMUpOBaHHE HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa H3yuyeHUS OCHOB CTPOEHHUS
MaTepuy U pyHAaMEHTAIBHBIX 3aKOHOB (PU3MKH;

(I)OpMI/IpOBaHI/IC y'MeHI/Iﬁ OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM (I)I/I3I/I‘-ICCI(I/IX 3HAaHUN U
HAYYHBIX TOKa3aTCIbCTB,

(I)OpMI/IpOBaHI/IC HpeI[CTaBJ'ICHI/Iﬁ 0 poJir (I)I/I3I/IKI/I JJId pa3dBUTUA APYTrUX CCTCCTBCHHBIX
HAayK, TCXHUKH U TGXHOHOFHﬁ;

pa3BUTHE TIPEACTABIEHUH O BO3MOXHBIX cdepax Oyayuiedl mnpodeccrnoHaIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTrxkeHne 3THX IeJeil 00ecreunBaeTcs pEelIeHHEeM CIEAYIOMUX 3aaad B IPOLEcce
W3y4deHus Kypca (U3NKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHusI:



npruoOpeTeHne CUCTeMbl 3HAHMH 00 0O0mMX (PU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUAX, BKIIOYAss MEXaHUKY, MOJICKYJSIPHYIO (HU3HKY, JJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopMUpOBaHUE YMEHUN MPUMEHATh TEOPETUICCKHIE 3HAHUS 1 OOBSICHEHUST (PU3NIESCKUX
SABJICHUM B IPUPOJE U ISl IPUHATHUS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOU KU3HM;

OCBOEHHUE CIIOCOOOB PEIICHMs Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NYECKON MOJEINbIO,
3aja4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHuEe (PU3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHCIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

ITOHMMaHHC (1)I/ISI/II-IGCKI/IX OCHOB H IIPUHIUIIOB I[CﬁCTBHSI TCXHUYCCKUX yCTpOfICTB u
TEXHOJIOTUYCCKUX IIPOUCCCOB, UX BJIUAHUA Ha OKPYKAOMIYIO CPEAY;

OBJIaACHUC MCTOAAMH CAMOCTOATCIBHOI'O INIAHUPOBAHUA MW IIPOBCACHHA Q)HBHHGCKI/IX
OKCIICPUMCHTOB, dHaliuda MW MWHTCPIIPETAlN I/IH(i)OpMaIII/II/I, OIpeacicHuss AOCTOBCPHOCTU
MMOJIYYCHHOI'O pE3yJibTaTa,

CO3JIaHME YCJIOBHUM /Il Pa3BUTHUS yYMEHUN MPOEKTHO-UCCIEIOBATENIbCKONW, TBOPUECKOM
JIeSTCIIBHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodhecCHOHATBLHON NesSTEIbHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBun ¢ TpeboBanmsMu PI'OC  COO yrinyOonéHHbIl  ypOBEHb H3YyUCHHS
yueOHoro mnpenMera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BbIOMpaETCs
00y4aromuMuCs, IUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEUUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuyenue ¢usuku (yriayOaéHHbIN ypOBEHb) Ha YPOBHE CpeHEro o01iero oopa3oBaHus
otBoauTcs 272 yacoB: B 10 kiracce — 136 gacos (4uacoB B Henenio), B 11 kimacce — 136 wacos (4
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o (pu3nKe NepedeHb J1IadopaTOPHBIX U MPAKTHUECKUX padoT
SBJISIETCA PEKOMEHIOBAaHHBIM, YYHMTEb JE€laeT BbIOOp MpOBeAECHUs JabOpaTOPHBIX paboT |
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS NPUPOABI.

Ousuka — QyHIameHTandbHas Hayka o mpupoje. HayuyHblii MeTon MO3HAHHWS U METOJbI
UcclieIoBaHMs (PU3UYECKUX SIBICHUM.



DKCTIEpUMEHT M TeOpHs B Ipoliecce Mo3HaHus mpuposl. HabmoaeHne u SKCrepruMeHT B
buzuke.

Crioco0b1 u3MepeHust (pU3MUECKUX BEIMYMH (AHAJOrOBble U LUGPOBbIE U3MEPUTEIIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKux BeMuYuH (a0COMOTHAS U OTHOCUTEIIbHAS ).

MogenupoBanue (U3NYECKUX SBICHUH U MPOLECCOB (MaTepualibHas TOYKA, aOCOJOTHO
TBEPOE TEII0, HJIcalbHAasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. duznueckuit
3aKOH, TPaHUIIBI €T0 IPUMEHUMOCTH. DU3ndecKas TEOpHUs.

Ponp u mecto ¢u3uku B (GOPMUPOBAHWU COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

M3mepenue cuapl TOKAa M HaAIpsHKEHUS B LENM IIOCTOSHHOIO TOKAa IIPU IIOMOILIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3HakoMCTBO ¢ 1dpoBoit mabopatopuerd mo ¢usuke. [lpumepsr u3mepenus puzmuecKkux
BEJINYMH MTPH TIOMOIIN KOMIIBIOTEPHBIX TaTYHKOB.

Pa3znea 2. MexaHuKa.
Tema 1. Kunemamurka.

MexaHI/I‘IGCKOG JIBHKCHUC. OTHOCI/ITCJ'H)HOCTI) MECXAaHNUYCCKOI'0 JIBUXCHHA. CI/ICTCMa
oTCcuéTa.

[Tpsimast u oOpaTHas 3aa4M MEXAaHUKH.

Pannyc-BekTOp MaTepuaJbHOW TOYKH, €ro MHMPOEKLIUH HAa OCH CHCTEMBl KOOpAMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBI KoopauHAT. CloKeHUE NEepeMENIeHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBH)KEHUE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUATBHON TOYKH OT BPEMEHH U UX TpauKu.

CBoOogHOE majeHue. YCcKopeHHe cBOOOJHOro mnajeHus. JBUXKEHUE Tena, OpOIICHHOrO
MIOJT YTJIOM K TOPH30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M YCKOPEHHSI MaTepUATEHOW TOUKH
OT BPEMEHH U UX I'paduKu.

KpuBonuneliHoe aBukeHue. J|BUKeHNE MaTEpUATbHON TOYKH IO OKPYKHOCTH. YTJIOBAs U
nuHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LlenTpocTpemurenbHoe (HOPMalIbHOE),
KacaTeslbHOE (TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.



TexHudyeckue yCTpPOMCTBA M TEXHOJOTHYECKHUE TMPOIECCHl: CHUAOMETP, IBUKEHUE
CHApSJIOB, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeay, CKOPOCTHBIEC JTU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTFOCTPALUs KUHEMAaTHYECKUX XapaKTePUCTUK JIBUKEHUSI.
CriocoObI uccie10BaHus IBMKCHUN.

NnmrocTpanus npeneasHoro nepexoga 1 i3MepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroenue nprxenus Tena, OpoieHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.

CpaBHeHHME TyTEH, TPACKTOPUM, CKOPOCTEH IBIKEHHS OJHOTO M TOTO K€ Tella B Pa3sHbIX
CcUCTEMax OTCYETA.

Yuenuueckuii 3xkcnepumenm, nadopamophsie padomut, RPAKMUKYM.
I/I?,yquI/IC HEPAaBHOMCPHOT'O ABHMXKCHUA C LEJIBIO OIIPCACICHUA MTHOBEHHOU CKOpPOCTH.

N3mepenne yCKopeHus IIPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIOHHON
IIJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IIyTHU OT BPEMCHU IIPU PAaBHOYCKOPCHHOM JIBUKCHHUU.

N3mepenne yckopeHHs cBOOOIHOTO MajieHus (PEKOMEH0BAHO MCIIOJIb30BaHUE IH(PPOBOH
nabopaTopun).

N3yueHne nBUKEHUS Tena, OPOIIEHHOTo ropu30HTaIbHO. [IpoBepka runoTessl o mpsmMoi
IPONOPLHUOHATBHON 3aBUCUMOCTH MEXY AaJIbHOCTBIO MOJIETA U HA4YAIbHOM CKOPOCTHIO Tela.

W3ydeHue ABMKEHUS Tela M0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYIIO CKOPOCTHIO.

HccnenoBanue 3aBHCUMOCTH TEpuoja OOpalleHHss KOHUYECKOTO MAasTHHUKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

ITepsolii 3akoH HproTona. MHepimanbHble cucTeMbl oTcuéra. [I[pUHIIMIT OTHOCUTEIBLHOCTH
[Nanunes. HennepuanbHble CUCTEMBI OTCUETA (OMpPEEICHHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHImMn cynepno3uimu Cui.



Bropoii 3akoH HbroToHa 117151 MaTEpUAIBHON TOYKHU.

Tperuii 3akoH HproTOHA 111 MaT€pUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTb I'PaBUTALlMOHHON M MHEPTHOW MacCCHhl.

Cuna T1spkecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUst OT BBICOTHI HAaj
MOBEPXHOCTBIO TUIAHETHI W OT reorpauyueckoil MmupoTsl. J[BUKEHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHXyIEerocsi ¢ yCKOpEHHUEM.

Cuna Ttpenus. Cyxoe tpeHue. Cuna TpeHHMS CKOJBKEHHUS M CUJa TPEHUS IOKOA.
Koadduuument tpenusi. Cuna CONMpOTUBICHUS TPH JBUKCHUU TeNa B JKUIKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

Hasnenue. ['unpocraruueckoe nasienue. Cuia Apxumesna.

Texumueckue yCTpOfICTBa N TCXHOJIOTHMYCCKUEC MPOUCCChI: IOAUIMIIHUKH, IBHKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.
HabGmronenue nrkeHus Te B MHEPIUAIBHBIX M HEMHEPIIMAIBHBIX CUCTEMaX OTCUETA.
IIpyHIUIT OTHOCHTEIBHOCTH.

KaueHne nByxX WIWIMHIPOB WM IIAPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEUHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C TIPOU3BEIEHUEM MacChl TeJa
Ha €ro YCKOPEHHE B MHEPLIHMAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOUINX B Pe3yabTaTe B3aUMOJICHCTBUS Tell.
H3mepenne Macc 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MMaICHUH.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHeHUE CHIT TPEHUS TTOKOSI, KAUE€HUS i CKOJBKCHHUS.
Yuenuueckuit skcnepumenm, nabopamopusvie padbomot, nPAKMUKyM.

W3mepenue paBHOJCHCTBYIONIEH CUJI TP IBMKEHUU OpyCKa 110 HaKJIOHHOM TIOCKOCTH.



[TpoBepka THUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAMOUIMX B MPY)XHHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yueHne ABUKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

Wzmepenne kod3duirienTa TpeHus Mo BeITUYHUHE YII0BOro KodduireHTa 3aBUCUMOCTH
F..(N).

HccrnenoBanne MABMXKEHHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
K03 PUIMEHTOM TpEHHUS.

N3yuenue ABMXKEHUS Irpy3a Ha BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHoe U BpalllaTesIbHOE JBHIKEHUE TBEPJIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO Ocu BpaieHus. [lmedo cumnpl. CrokeHue Cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

YCTOﬁqHBOC, HeyCTOﬁQHBOe, 6e3pa3J'II/I‘lHOC paBHOBECHC.

TexHu4eckue YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIIbHBIN
KpaH, peméryaTble KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECH.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.
HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAICHUS.
KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOIMIA/b ONOPHI.

Tema 4. 3axonwvl coxpanenus 6 mexanuke.

HMMirynbsC MaTepuaJbHOM TOYKH, CHUCTEMbl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucreMsl
MaTepHalbHBIX TOYEK. TeopeMa 0 JBMKCHUH LIEHTPA Macc.

I/IMHYJ'IBC CHJIBI 1 USMCHCHUC NUMITYJIbCa TEJIa.



3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

MoMeHT uMIlynbca MaTepUaJIbHOM TOYKU. IIpeacraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX IOJISIX.

Pabora cwibl Ha ManoM M Ha KOHEYHOM IepeMerieHuu. I'paduueckoe mpencraBieHHe
pabOTHI CHITHI.

MOIIHOCTE CUJIBI.

Kunernueckas OHCPIusa MaTepHaﬂLHOﬁ TOYKH. TeopeMa 00 M3MEHEHHMH KHHETHYECKOMH
SHEPTUn MaTCpI/IaJIBHOfI TOYKH.

IloTreHumanpHple ¥ HENOTEHIMAIbHbIE CUIbl. [loTeHuManbHas >Heprusd. IloreHnuanpHas
SHEPTUs ynpyro neGopMHpPOBaHHOW TPYKUHBI. [loTeHIMaNbHAs SHEPTHA Tela B OAHOPOJIHOM
rpaBUTalMOHHOM Itosie. IloTeHuuanbHas SHepryus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO

niapa (BHyTpH U BHe 11apa). Bropast kocMuueckast CkopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHUJI C U3MCHCHHCM MEXaHUYECKOMH OHCPIruu CUCTCMBbI
Ten. 3aK0OH COXpaHCHUA MEXaHUYEeCKOH OHCPIUu.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

VYpaBHenue bepHymnu Mg MIeanbHOW MKUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTHUH.

TexHu4yecKkue YCTpPOMCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI: IBUKEHHE DPAKET, BOILOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOII, (PUT'YpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

N3mepenrie MOLTHOCTH CHJIBI.

N3menenune sHepruu Tesa mpu COBEPIICHUH PaOOTHI.

B3auMHbIEe npeBpanieHuss KHHETHYECKOW M IMOTEHUWAJIbHOM SHEPIHi IpH JEWCTBUU Ha
TEJIO CHJIBI TSKECTH U CHJIIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Ipu CBOOOTHOM MAJACHUU.
Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, npaKkmuKym.

W3mepenne umiynbca Teia no TOpMO3HOMY MYTH.



W3mepenue cuiibl TATH, CKOPOCTH MOJIEINHN 3JICKTPOMOOUIIS U MOIITHOCTH CHJTBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHIIBI TPEHUSI.
Omnpenenenue pabOThI CHIIBI TPEHUS MPU ABUKCHUU TeJla O HAKJIIOHHOW TJIOCKOCTH.

Pa3nes 3. MoJsiekynsipaasi (pu3uKa ¥ TepMOJUHAMUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOL Meopul.

OCHOBHBIE TOJIOKEHUSI MOJEKyIsIpHO-kuHeTndyeckoil Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe NBrKeHHE. XapaKTep JIBIMIKCHHS W B3aMMOJICHCTBHS
YacTHI] BellecTBa. MoAenu CTpOeHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BElIECTBA Ha OCHOBE A3TUX Mozened. Macca u pasmepbl Mozekyn (atomoB). KommuectBo
BemecTBa. [locrosinnas ABorapo.

TemnoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. lllkama temmeparyp
enbcus.

Mogenp uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH: YaCTULBI ra3a ABMXKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JAPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoiOTHash TeMIieparypa
(mkanma temmneparyp KensBuna). 3akon JlampTona. M3omporiecchl B HOealbHOM Trase C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduyeckoe MmpencTaBieHe U30MPOLIECCOB: U30TEPMA,
u30xo0pa, nzobapa.

CBsi3b MEXIy [JaBICHHMEM M CpEAHEHl KHWHETUYECKOW »HHEpPruer MOCTYNaTeIbHOIO
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI HJI€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJSIPHO-

KHHETHYSCKOU TCOpHUU UACATIBHOT'O 1“8.38.).

CBsi3p  aOCOMIOTHOM — TeMIlepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpPEIHEH
KMHETUYECKON IHEPTUEN NTOCTYNATEIBHOIO TEMIOBOTO JABUKEHUS €€ YaCTHII.

TexHuueckue YCTPOHWCTBA M TEXHOJOTHMUECKHE IPOLECChl: TEpPMOMETp, Oapomerp,
NOJy4eHNEe HAHOMATEPHaJIOB.

Hemoncmpayuu.
Mopnenu IBH)KEHUS YaCTHUI] BEIIECTBA.
Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuchio peaqbHOro OpOYHOBCKOTO JIBUKECHUS.



Juddyzus xuakocTen.

Mogens onbita LlTepHa.

IIpuTsxeHue MOJIEKyII.

Mogenu KpUCTaNInYeCKUX PEIIETOK.

HaOnronenue u uccnepoBaHie U30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKYM.

HccrenoBanue mporiecca YCTaHOBIICHHUS TEIIJIOBOTO PABHOBECHS TIPH TEILIOOOMEHE MEXKTY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

M3yueHre H30TEpPMHUECKOro IMpolecca (PEeKOMEHIIOBAHO HCIIONIb30BaHHE IUPPOBOM
nabopaTopun).

N3ydenune n30XopHOTro npouecca.
N3yuenue n3o6apHoro npouecca.
ITpoBepka ypaBHEHUS COCTOSIHUS.
Tema 2. Tepmoounamuka. Tennoevie mauiunboi.

TepMoguHamuueckast (TH) cHhcTeMA. 3ananue BHEILHUX YCIOBUU JInE:
TEPMOJMHAMUYECKOW CUCTEMBI. BHEIITHME U BHYTPEHHUE ITAPAMETPHI.

Monens wuaeanpHOro rasa B TEPMOAMHAMHMKE — CHUCTEMAa YpPaBHEHUHN: YypaBHEHHE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
OTOW MOJENN: HM3Kasg KOHLIEHTpAlMs YacTULl, BBICOKME TeMIEpaTyphl. BrlpaxkeHue s
BHYTpPEHHEH SHEPTUU 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBa3ucratmueckne U HeCTaTHISCKHE IMPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruucinenue paboTsl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHUSI BHYTPEHHEH HHEPruu TEepMOJAMHAMUYECKOM
cucTeMbl Oe3 coBepleHus: padoTel. KOHBEKIMS, TEMIONPOBOIHOCTD, U3ITyUCHHE.

KonuyectBo Temnotel. Temnmo€éMKOCTh Tena. YAelnbHas W MOJSIpHAas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maiiepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lorstue 06 aguadbaTHoM mpoiecce.

[TepBbIii 3ak0oH TepMoauHaMHUKU. BHyTpeHHs s sHeprus. KomudecTBO TeroTel m pabota
KAaK Mepbl U3MEHEHUs] BHYTPEHHEN YHEPTUU TEPMOJIUHAMUYECKOU CUCTEMBI.



Bropoii 3akoH TepMOIWHAMUKMA JJIsi PAaBHOBECHBIX MPOIECCOB: Hepe3 3aJaHHOe
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoioTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOIUHAMUKH ISl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TMEPEIaTh
TEIJIOTY OT OoJiee XOJIOJAHOrO Teja K Oojiee Harperomy 0Oe3 kommeHcaruu (Kmaysmyc).
HeobpaTuMoCcTh IPUPOTHBIX TPOIECCOB.

[TpuHMne! geiicTBUs TernoBbix MamuH. KIT/I.

MakcumanbHoe 3Hadenue KIIJ. [{ukn Kapno.

DKOJIOTMYECKUE aCIEKThl MCIOJIb30BaHUs TEIJIOBBIX JBUraresneil. TeninoBoe 3arpsa3HeHue
OKPYKaIOILEH CpeIbl.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUYECKUE IMPOLECCHI: XOJOIUIbHUK, KOHJIUIIUOHED,
JU3ENIbHBIA M KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOUMHA, NOJIYYEHHUE CBEPXHU3KUX
TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
yTUIM3anus OMOOPraHUYeCKOro TOIIUBA JUISl BBIPAOOTKHU «TETJIOBOI» U 3JEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IpU a11adaTHYeCKOM pacIIupEHUH.

BosaymHoe orauso.

CpaBHeHUE YIEIBHBIX TEIUIOEMKOCTEN BELLIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

HccnenoBanue aanabaTHoro mporecca.

KomnbloTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit 3xkcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3yueHnue B3aMMOCBS3M SHEPIHMHM MEXMOJIEKYJISPHOTO B3aUMOJCHCTBUSL U TEMIEPaTypbl
KHTIEHHS JKHIKOCTEM.

Tema 3. Azpecamnivie cocmoanun eeuecmea. Dazoevie nepexooni.

[TapooOpa3zoBanue u KOHAeHcauus. McmapeHue U KWUIIEHHE. YelbHas TeIwioTa
apooOpa3oBaHUsI.



HaCbIH_[eHHBIG U HCHACBLIIICHHBIC TIIaphI. KauecTBeHHAss 3aBHCHUMOCTb IUIOTHOCTH H
JaBJICHUS HACBIMICHHOTI'O IIapa OT TeMIICpaTyphbl, UX HE3aBUCHUMOCTb OT 00BEMa HACBIIICHHOI'O
rnapa. 3aBHCHMOCTD TEMIICPATYPhI KUIICHUA OT JABJICHUA B X KUAKOCTH.

BnaxHocTbs Bo3yxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIAYKHOCTbD.

Teépmoe Teno. Kpucrammmyeckue u amopHbie Tena. AHH30TPONHS CBOMCTB KPUCTAJLIOB.
[TnaBrnenue u kpuctauMzanus. Y aelbHas TerioTa miasienus. Cyomumanusi.

Hedopmaruu tBEpHoro Ttema. Pactspkenue u cxarwe. Chosur. Monyne Ownra. Tlpepen
yrnpyrux aedopmariuii.

TennoBoe pacIIMpeHHE KUJIKOCTEH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJICOAHWN YaCTHUI[ BEIIECTBA KaK NMPHYUHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpazoBanue 3Heprun B (pa3zoBbIX Mepexoax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHOcTHOE HaTshKeHHE. K03(PUIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KamuspHbie
ABJEHU. [aBeHre 1101 UCKPUBIEHHOM ITOBEPXHOCTHIO xKuakocTh. Dopmyita Jlaruaca.

TexHuuyeckue YCTpOﬁCTBa H TCXHOJOIMYCCKHUE TIPOLCCChI: KHUAKHEC KpUCTAJUIbI,
COBPEMECHHBIC MaTCPUAJIBI.

Hemoncmpavyuu.

TennoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBJICHUU.
N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.
ONBITE ¢ MBIIBHBIMHA IJIEHKAMU,

CMmauunBaHue.

Kanunnsipusie sBieHus.

Mopenn HeHbIOTOHOBCKOM JKUIKOCTH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJICHUSI KPUCTAUIMYECKOTO BEIIECTBA.

Bunpr nedopmanmii.



Habmronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

H3mepenne yaenbHOM TeMIoThl IIaBJICHUS JIba.

W3ydeHue CBOMCTB HACKHIIIEHHBIX ApOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAcChl IAPOB B IIOMEIICHHUH.
N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JepOpMaMy pe3NHOBOTO 00paslia OT NMPHIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.
Tema 1. Inexmpuueckoe noe.

OnexTpusauus Tela U €€ NpOosABICHUS. DJIEKTPUYECKUM 3apsal. /[[Ba Buaa 2IEKTpUUECKUX
3apsanoB. IIpOBONHMKM, AMPIEKTPUKH U IOJYHPOBOJAHUKH. ODJIEMEHTApPHBIA 3JIEKTPUUECKUM
3apsl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsja.

B3aumopeiictBue 3apanoB. Toueunslie 3apsabl. 3akoH Kyiona.

DnekTpuueckoe nose. Ero nefictBrue Ha 37EKTPUYECKUE 3apsIbl.

Hanpspkéanocts  anexkTpuyeckoro mois. [IpoOHbiil 3apsn. JluHum HanpsxEHHOCTH
IEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaTbHOCTh 3IEKTPOCTATUUECKOrO MOJIs. Pa3HOCTh MOTEHIMANIOB U HANPSKEHUE.
[loTenmmanpHass  ’HEprus  3apsga B DJIEKTPOCTATHYECKOM  TIOJIE. [Totenunan
aNeKTpocTaTuueckoro mojs. CBs3b HANPSXKEHHOCTH TOJIE M PA3HOCTU MMOTEHIUAIOB st
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[IpuHUUI CyneprIO3UIINH SIEKTPUYECKHUX MOJIECH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apsbkeHHOU cdepbl. [lome paBHOMEpPHO
3apsOKEHHOTO 10 00BEMy Tmapa. Ilose paBHOMEPHO 3apshHKEHHON OECKOHEUHOM TUIOCKOCTH.
Kaptunbl nuHNI HaNps>KEHHOCTU ATUX TOJIEH U 3KBUMIOTEHIIMATIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B ANEKTPOCTATUUECKOM I0JI€. Y CIOBUE PABHOBECUS 3apsJIOB.

HI/ISJ'IGKTPI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I‘IeCKaﬂ IMPOHUIACMOCTD BCIICCTBA.

Konpencarop. DIIEKTPOEMKOCTD KOHJIEHCATOopA. DIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.



Hapannenbﬂoe COCOAUHECHUC KOHACHCATOPOB. IlocnenoBaTenbpHOE COCOIUMHCHUC
KOHACHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

JIBrKeHME 3apsHKEHHON 4aCcTULBI B OHOPOJHOM IEKTPUYECKOM ITOJIE.

TexHuueckue ycTpoHcTBa M TEXHOJOIMYECKHE IPOLIECCHI: 3JIEKTPOCKOI, IEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHUE 3JIEKTPONPHOOpPOB, KOHAEHCATOpPbI, I'€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apPSKCHHBIX IIACTHH.

Mogens 3nekTpocTaTuueckoro reueparopa (Ban ne ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM I10JIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

YCTpolcTBO U ACMCTBUE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHMOCTD BHCKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUIoaiu IUIACTHH,
PACCTOSAHUA MCKIAY HUMU U I[I/ISJIGKTPI/I‘-IGCKOI\/JI IMPOHUIIACMOCTH.

DHeprus 3JIEKTPHUYECKOTO MOJIsI 3apPsHKSHHOTO KOHJCHCATopa.

3apsika U pa3psiika KOHAEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit 3kcnepumenm, nabopamophsie padomut, RPAKMUKYM.
OrieHKa CHJT B3aUMOJICHCTBHS 3aPSKCHHBIX TEJl.

HaGmronenue mpeBpallieHus] JHEPTHH 3apssKEHHOT0 KOHJIEHCATOpa B DHEPTHIO U3TYUYCHUS
CBETOAHO/1A.

HByLIeHI/IC IMPOTCKAHUA TOKA B LICIIH, co;:[epxcameﬁ KOHACHCATOP.

PaCHpCILCJ'ICHI/IC Pa3sHOCTU  TTOTCHIHMAJIOB (HaHpﬂ)KCHI/ISI) npu  1OCICA0BATCIIbHOM
COCIMHCHNHN KOHACHCATOPOB.

HccnenoBanue pa3psia KOHACHCATOPA Yepe3 PEe3UCTOP.

Tema 2. [locmoannwlil IneKmpuyecKuil mox.



Cuna Toka. ITocTOSIHHBIH TOK.

VYcnoBusi CylIecTBOBaHHUS TMOCTOSIHHOTO — DJIGKTPUUECKOrO TOKa. MCTOYHMKM — TOKAa.
Hanpspokenue U u D1C &.

3akon Oma 1S yyacTKa Lenu.

DNEKTpUYECKOe CONPOTUBIIEHUE. 3aBUCUMOCTD COIPOTUBIIEHUS OJHOPOAHOIO IIPOBOAHUKA
OT €ro JUIMHBI U TJIONIA/IM IONEPEYHOI0 CEYEHHUs. Y ISIbHOE CONIPOTUBIIEHUE BELECTBA.

[locnenoBarenpHOE, NapajlIEIbHOE, CMEUNIAHHOE COEAMHEHUE IPOBOJHHMKOB. Pacuér
pa3BeTBIEHHBIX dMeKTprueckux 1eneid. [Ipasmia Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.
MOIIIHOCTD MEKTPUIECKOro TOKa. TeroBas MOLTHOCTD, BbIACIAEMAast Ha PE3UCTOPE.

OJIC u BHyTpEHHEE CONpPOTUBICHUE MCTOYHUKA TOKa. 3akoH Owma il MOJHOU
(3aMKHYTO#) 3JIeKTpUUYECKON 11err. MOIIHOCTh NCTOYHHKA ToKa. KOopoTkoe 3aMbIKaHue.

KOHZ[@HC&TOP B IICIIH IIOCTOSAHHOI'O TOKA.

TexHuueckue ycTpoWCTBa M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETpP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.
N3mepenne cuiibl TOKa U HAMPSKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT HaIpsDKCHUA UJId  PE3UCTOpa, JIAMIIbL
HaKaJIMBaHHA U CBETOAMWOAA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, IIJIOIIAAN
MOIICPECUYHOTO CCUCHUSA U MaTCpUaJia.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONMPOTUBJICHUA IIPpU MOCTOAHHOM
HaIps>KCHUH.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3aMbplkaHME TajlbBaHUYECKOIO JJIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0OsI coeHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HCCH@}IOBaHl/Ie Pa3HOCTU MOTCHIHAIIOB MEXK/Y IMOJHOCAMU NCTOYHHUKA TOKA OT CUJIbI TOKA B
OCIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnusie pabomeul, nPaAKmMuKym.

HccnenoBanre cMeIaHHOTO COSTUHEHHMS PE3UCTOPOB.



N3MepeHue yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.
YBenuueHue npeaena n3MepeHus amrnepmeTpa (BoJIbTMETPa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHUS] UICTOYHUKA TOKA.

I/ICCJ'IG,I[OBaHI/IC 3aBUCHMMOCTH :‘)I[C TaJIbBAaHUYECKOI'O 3JIEMEHTA OT BpEMCHHU IIPHU KOPOTKOM
3aMbIKaHHUH.

HccnenoBanue pa3HOCTH MOTEHIIUATIOB MEXAY MOJIIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LIETH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOLTHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.
Tema 3. Toku ¢ paznuunslx cpeoax.

DJNeKTpUUYecKasi TPOBOJUMOCTh PA3JIUYHBIX BEHIECTB. JEKTPOHHAS MPOBOJIUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

SJIGKTpI/ILIeCKI/Iﬁ TOK B BaAKyyM¢€. CsoiicTBa SJICKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpHUMECHas MPOBOJUMOCTh HOJTYHPOBOJHHKOB.
CsaoiicTBa p—Nn-niepexona. [lomynpoBoHUKOBbIE TPHUOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIH3.
3akonsl Dapazes A ANEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSATEIbHBIM pa3psnl.
Pa3nuuHble TUIIBI CAMOCTOSTENBHOTO pa3psaa. Monnus. [liasma.

TexHuueckne YyCTpOWCTBA UM MPAKTHUYECKOE NPUMEHEHHUE: Ta30pa3psAIHbIE JaMIIbl,
ANIEKTPOHHO-Ty4YeBass TPyOKa, MOJYIPOBOJHUKOBBIC MPHOOPHI: THUOMA, TPAH3UCTOP, (HOTOIMOM,

CBETOAMO/[J, TaJlbBaHHKA, pa(bI/IHI/IpOBaHI/IC MCIH, BbIILJIABKA AJIOMHHUA, SJICKTPOHHAsA
MHKPOCKOITHA.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
[IpoBOIUMOCTD 3JEKTPOJIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO31yXa.

CpaBHeHuE MPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.



OaHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.
Hab6monenue anexrpoinusa.

W3mepenue 3apsa OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3nYecKuil MPaAKTUKYM.

Crioco0b1 u3MepeHus GU3NIEeCKUX BEIMYMH C MCIIOJIb30BAHHEM aHAJIOTOBBIX M ITU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  Hu3MepeHud  (dusmyeckux BenuuuH. OleHka TrpaHull
MOTPEIIHOCTEH.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUI, UCCIIEIOBAHUM 3aBUCUMOCTEN (DU3HUECKUX BEIHYUH,
IPOBEpPKa IMPEUIOKEHHBIX TUIMOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMATHUYECKHX pa3jeiax
«Y4YeHNYECKHI SKCTIEPUMEHT, Ta00paTOpHbIE paOOTHI, TPAKTUKYM).

MemnpenMeTHMe CBHA3H.

W3yuenue kypca ¢pu3uku yriy0si€HHOro ypoBHs B 10 kjacce OCyIIECTBISETCS C y4ETOM
COJIepKATENbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnsvle NOHAMUA, C6A3AHHbIE C  U3YUEHUEM  MEMO006 HAYYHO20
nO3HaHUA: SBIEHUE, Hay4yHbId (¢akT, runoresa, (¢uU3MYecKas BeJIMYMHA, 3aKOH, TEOpHd,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MepUTeNbHBIE TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: penieHue cucTeMbl ypaBHeHUH. JluneitHas QyHkums, mnapaborna,
runepoona, ux rpaduku u cBoiicta. Tpuronomerpudeckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M HX MPOEKIMH Ha OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBMKEHUE B )KHMBOM mpupoae, auddysus, ocmoc, TermiooOMeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpYXKaloIled  cpenbl,  YTHIM3AIUs
OMOOPTraHUYECKOr0 TOIUIMBA Ul BHIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, TOBEPXHOCTHOE
HaATSHDKEHUE U KallWJUIIPHBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUSI B )KUBOM MPUpPOJE.

Xumus: AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUE aTOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJIApHAsA Macca, MOJTYYCHUC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBaA TBépI[LIX TCII, JKHIKOCTEN U
ra3oB, JKUIAKHUC KPUCTAJIbI, OJJIICKTPUUYCCKHEC CBOMCTBaA MCTAJIJIOB, JJICKTPOJIMTHYCCKAA
aucconuanus, raJibBaHuKa, 3JICKTPOHHASI MUKPOCKOIIHA.

T'eozpaghusa: BnaxxHOCTh BO31yXa, BETPhL, OAPOMETP, TEPMOMETP.



Texnonozua: npeoOpa3oBaHUe IBHKEHUN C UCTIONB30BAHUEM MEXAHU3MOB, YUET CyXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKUE KOHCTPYKLMHU (KpPOHIUTEIH, perérdarsie
KOHCTPYKIIMH), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U JIpyrue), ABUraTelb BHYTPEHHEro CropaHusi, napoBas TypOHHA, OBITOBOW XOJIOJWJIbHUK,
KOHAWIIUOHED, TCEXHOJIOI'H MOJIy4YCHUA COBPCMCHHBIX MaTcpurajioB, B TOM YHUCJIC
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJCKTPOCTAaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PSTHBIC JTAMITBI, TIOTYITPOBOAHIUKOBBIC IPUOOPHI, FAIbBAHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.
Tema 4. Maznumnmnoe noe.

B3anmoneicTBue NMOCTOSHHBIX MarHUTOB U IIPOBOJAHMKOB C TOKOM. MarmutrHoe moJe.
Bekrop marauTHOM MHAYKIMU. [[pyHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON

WHAYKIHUU.

MarauTHoe 1ose MPOBOAHMKA C TOKOM (IPSMOrO IPOBOJAHHUKA, KATYIIKH M KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, €€ HampaBieHHME U MOIyJb. JIBHKEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MarnutHoe nose B Bemectse. PeppoMarHeTuky, rnapa- 1 JIMaMarHeTHKU.

TexHu4yeckue yCTpOWCTBA M TEXHOJIOIMYECKUE IIPOLECCH: NPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SAkoOu, yCKOpUTeIu
JJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTI/IHa JIMHUN HHAYKOUW MArduTHOrO T1I0JIA TIIOJIOCOBOTO U HO,Z[KOB006pa3HOFO
INOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUM MAarHUTHOM HHAYKOHUW TI0JIA JJIMHHOIO MIpsAMOro IIPOBOJHUKA H
3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[enictue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Ha6JHOI[eHI/I€ ABWIKCHUS ITyYKa 3JICKTPOHOB B MArHUTHOM I10JIC.



[TpuHIMN AEHCTBUS SIEKTPOU3MEPUTENFHOTO TPUOOPAa MAarHUTOAIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

HccenenoBanue MarHuTHOTO I110JIS IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenune cuiibl Amrepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MarHUTHOM MHJIYKIIUU Ha OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. InekmpomazHumHnan uHOyKuus.

SBnenue snexkTpoMarHuTHOM MHAYKUMU. [ToTok BekTOopa MarHuTHOM uMHIyKiuu. IC
UHAYKIMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3JIeKTpUUECKOE IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WnayktuBHOCTh. Karymika MHIYKTMBHOCTM B LIE€MU IOCTOSIHHOTO TOKa. SIBiIeHHe
camonHaykiuu. J1C caMOMHAYKIIHH.

3Hepl"I/I${ MAarauTHOTIO IOJIAA KaTyHIKU C TOKOM.
QHGKTpOMaFHI/ITHOC ITOJIC.

Texumueckne YCTPOﬁCTBa N TEXHOJIOTHYCCKUEC MMPOLCCChl: MHAYKIIHUOHHAA I€4Yb, COJICHOU I,
3aluTa OT JJICKTpU3aluu TCII NPHU ABUKCHUNU B MAarHUTHOM I10JIC 3eMin.

Hemoncmpayuu.
Habnronenue siBeHus 3IEKTPOMAarHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoctd IJIC HMHAYKIIMM OT CKOPOCTH H3MEHEHUS MArHUTHOTO
IOTOKA.

IIpaBuno Jlenna.
[Tagenune MarauTa B aTFOMUHUEBOW (MeIHOMW) TpyOe.

SIBiIeHNE CAMOMHTYKIINH.



Hccnenoanue 3aBucumoctu DJIC caMOMHAYKIIMHU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.
HccnenoBanue sBJIEHUS JIEKTPOMArHUTHOW HHAYKIIHU.

Onpenenenne WHAYKIIMA BUXPEBOT'O MArHUTHOTO TIOJIS.
HccnenoBanue siBICHUS CAMOUHTYKITUH.

COopka MOEH IEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pgen 5. Kojie0anus 1 BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOIHBIE KOTEOAHMS.

['apmonnueckue  kosnebanuss.  KuHemarnueckoe M JUHAMHYECKOE  ONMCAHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpaHEHUS  MeXaHU4ecKol sHepruu). BriBon
JUHAMUYECKOIO  ONMCAHUS TapMOHMYECKHUX KOJIe0aHMM W3 HX DJHEPreTUYecKoro u

KHHEMAaTHU4YCCKOI'O OITMCAaHMA.

AmMmmutyaa u ¢aza xonebanuil. CBA3b aMIUIUTYbl KOJeOaHUI MCXOAHON BEITUYMHBI C
aMIUTUTYAaMU KOJIeOaHUM e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u yactorta konebanuii. [leproa Manbix cBOOOIHBIX KOJeOaHUH MaTeMaTHYeCKOro
MasiTHUKA. [leprosn cBOOOAHBIX KOIEOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aTyxaromux kKonebaHusx. Boinyxaennsle konedanus. Pesonanc. PezonancHas
KpHBas. BiausHue 3aTyxaHus Ha BUJ pe30HAHCHON KpUBOM. ABTOKOJIEOaHMS.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHblE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.
3anuch K0aeOaTeILHOIO IBUKCHUS.
Hab6nronenne He3aBUCUMOCTH TIEPUOJIa MATBIX KOJIeOaHU Ipy3a HA HUTH OT aMIUTUTY/IBI.

HccnenoBanue 3aTyxammux KojeOaHUH M 3aBUCUMOCTH TEpHO/ia CBOOOIHBIX KOJIeOaHUN
OT COIPOTHUBJICHHUS.

HccnenoBanue kojeOaHM Tpy3a Ha MacCHBHOM MNpyXHHE C LEIbi0 (OPMHUPOBAHUSA
IpeCTaBIeHU 00 U1eabHOW MOJENN MPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHUs YHEPTUH MPH KOJIeOaHUIX rpy3a Ha MpYKUHE.

HccnenoBanne BEIHYKCHHBIX KOJICOAHUH.



Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U PY>KUHHOTO MasTHUKOB.

N3yueHne 3aKOHOB JBI)KEHUS TeJa B X0Z€ KoyeOaHUil Ha yIIpyroM MojBece.

W3yueHue IBUKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue SHEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIINX KoleOaHuM.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. Dnekmpomaznummuole Ko1e0AHUA.

Konebarenbuplii koHTYyp. CBOOOAHBIE D3JEKTPOMATHUTHBIE KOJEOAaHUS B HICATLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa C
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKoH COXpPAaHCHHA DHEPTHUH B NACAJIbHOM KoJIe0aTeIbHOM KOHTYpC.

3aryxamoimue SIeKTPOMarHUTHbIE KoleOaHus. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIC
KoJIcOaHUS.

ITlepemeHHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JAECUCTBYIOLIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUs IIPU pa3iIMuHON (opMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKA OT

BpPEMEHH.

CunycouganbHblid TIEpEMEHHBIN TOK. Pe3nucTop, KOHAEHCAaTOp M KAaTylIKa WHAYKTUBHOCTHU
B LIENU CUHYCOUJAJIBLHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

WNneansabiii Tparnchopmarop. [IponusBoacTBo, mepenada U mOTPEOICHHE DIICKTPUUECKOU
SHEPIUHu.

OKOJIOTMYECKHE PHUCKM IPH MPOU3BOJCTBE 3JIEKTpOdHEpruu. KynbTypa MCIONB30BaHUSA
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHudeckue YCTPOﬁCTBa U TCXHOJOTHYCCKUC TPOLECChI: BJICKTpI/I‘{eCKI/Iﬁ 3BOHOK,
TeHEpaTop NEPEMECHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Hemoncmpayuu.
CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.
3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHU OT MHHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.



['eHepaTop HE3aTYXaMIIKUX IEKTPOMArHUTHBIX KOJIEOaHUH.

Moenp 31eKTPOMarHUTHOTO TEHEpaTopa.

BrinykeHHBIC CHHYCOHIaTbHBIC KOIeOaHusI.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3zonaHc mpu mocienoBaTeIbHOM COSJAMHEHUHM PE3UCTOPA, KATYIIKM WHIYKTHBHOCTH U
KOHJICHCATOpa.

YCTpONCTBO U IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Mopeinb TUHUY AIIEKTPOIEPEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.
Uzyuenue tpanchopmaropa.

HccnenoBanne MEPEMCHHOI'O TOKa 4YCpEe3 IMOCICIO0BATCIIHEHO COCIIMHEHHEBIC KOHACHCATOp,
KaTylIKy U pEe3ucCTop.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIENH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbBLE 60JIHbL.

MexaHuueckue BOJHBI, YCIOBUS UX pacrpocTpaHeHus. llomepeuHble M NpPOAOIbHbBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjduHA BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHns U nudpakuus.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[ITymoBoOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPELBI.

SJ'ICI(TPOMal" HUTHBIC BOJIHBI. Y CIIOBHS HU3JTyUYCHUSA DJICKTPOMAIrHUTHLBIX BOJIH. Bzanmuas
OopueHTaluus BEKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHE.

CBoiicTBa  DJEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, NPEIOMIICHHE, TIOJSPU3aIs,
uHTEephepeHIMs U AUDPaKIHSL.

[IIkana 3JEKTPOMAarHUTHBIX BOJH. [IpuMEHEHHE DJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE H
ObITY.

HpI/IHI_II/IHbI pPaaruoCBA3U U TCICBUACHU. PaI[I/IO.HOKaI_II/ISI.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPY>KAIOIIEH CPE/IbI.



TexHuueckue yCTpOHCTBA W NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHTeHHa, TenedoH, CBYU-meus, ynabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE ONEPEYHBIX U MPOI0IBHBIX BOJH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHHA.

HaOnronenue oTpakeHus U MpeaoMIIeHNs MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGmtofieHne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOM M YacTOTOU
KOJIcOaHUiA.

UccnenoBanue  CBOWCTB  AIEKTPOMATHUTHBIX  BOJIH:  OTPA)XECHHE, IPEIIOMIICHHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

OO6HapyxeHue HH(PpaKpacHOro U YJIbTPa(roIeTOBOTO U3ITyUeHHH.
Yuenuueckuit sxcnepumenm, nabopamopusie padomol, RPAKMUKYM.
W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3yuenune pacupocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuka.

[IpssMOoNMHENHOE pPacCIpOCTpPaHEHHE CBETa B OAHOpoAHOU cpene. JIyu ceera. TodeuHsiit
VCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHH B IUIOCKOM
3epkaie. Cepuueckue 3epkana.

[Ipenomnenne cBeTra. 3aKkOHBI TPEIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenoMieHuss. OTHOCUTENbHBIA MOKa3aTeNnb MnpejaomiieHus. [loCTOSHCTBO 4YacTOThl CBETa U
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/ie MOHOXPOMATUYECKOTO CBETa 4Yepe3 IpaHully pasjesna
JIBYX ONTUYECKUX CPEJ.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHbIi coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKECHMUS.



CoOuparomue W pacceuBaromue JUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOSHUE U
ONTUYECKas CHUJa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOIO PAacCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUM U OTHOCUTEIIBHOTO ITOKA3aTENs IIPEIOMIICHUS.

dopMya TOHKOM JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

Xox nyya, IPOLIEIIETO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ ITIaBHOM ONTHYECKON OCH.
[Toctpoenne n300pakeHui TOYKH U OTpe3Ka IpsIMOU B coOMparomux
Y PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaronas cnocoOHOCTh. [1a3 Kak onTHYecKasi CUCTEMA.

ITpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOUYHUKU. Y CIIOBHS
HAOJIOZIEHNST MAaKCMMYMOB M MHHMMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JBYX

KOI'CpCHTHBIX HCTOYHUKOB. HpI/IMepr KIIACCHYCCKHX I/IHTep(bCpeHI_II/IOHHLIX CXCM.

Hudpaxknus csera. JudpakuuoHHas pemérka. YciaoBHE HaOJIOJEHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aIECHUY MOHOXPOMATHYECKOr0 CBETa Ha AU(PAKLIMOHHYIO PELIETKY.

[Tonsipu3zanus cBeTa.

TexHuuyeckne yCTpPOHCTBA U TEXHOJOTMYECKHME TIPOIECCHl: OYKH, JyMa, MEepPUCKOII,
doroanmapar, MHKPOCKOI, TPOCKIIMOHHBIN ammapar, MPOCBETICHUE OITHKH, BOJIOKOHHAS
OnTHKAa, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habntoienue moaHoro BHYTpEHHEro oTpakeHus. MoJienb cBeToBo .

HccnenoBaHue x0/1a CBETOBBIX ITYYKOB Uepe3 MIIOCKOMAPALIEIbHYIO TIACTUHY U IIPU3MY.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenum MUKpPOCKOIIa, TeIECKomna.

Hab6nronenue natepdepeHIinm creTa.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

HabGmronenue nudpakuuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.



HaGnronenue aucnepcun cBera.

Habmronenue noisipu3anuu cBeTa.

[TprMeHeHre TOIIPOUIOB TSl H3YYSHHUS MEXaHUYECKUX HANPSOKEHUH.
Yuenuueckuit 3xcnepumenm, nabopamopmvie padonol, RPAKMUKYM.
W3mepeHue mokasaTelis MpeioMIICHUS CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACcCTOSIHHS OT BEIeCTBa (Ha MpUMepe KUIKUX
JIUH3).

N3mepenue pOKyCHOTro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.
[Tony4yeHue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKONMYECKUX CUCTEM.

Habmonenne nudpaxuu, nHTEpPEPEHINN U MOJISIPU3ALNHT CBETA.
W3ydeHne nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.
N3yuenne naTepdEepeHIINM Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.
HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue JUPpPakIHOHHOTO CIEKTPa.

N3Mmepenne niMHbI CBETOBOM BOJIHBI.

[TonryueHue ciekTpa U3MIy4eHUs] CBETOAMO/1A TIPU OMOIIH TU(PAKIIMOHHON PEIIETKH.
Pa3znen 6. OcHOBBI crIeMAJILHON TEOPHUHM OTHOCUTEJIBHOCTH.

['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnienuanbHOW Teopuu
OTHOCHUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  IIpeoOpaszoBanust  Jlopenuma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHE BPEMEHU U COKpAalllEHUE
JUTUHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbl. DHEPTHUS MTOKOSI.

TexHu4yeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIYTHUKOBBIE IPUEMHUKY,
YCKOPUTENH 3apSHKCHHBIX YaCTHLI.



Y4eHn4eckuil SKCIIepUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

OmnpezneneHre UMIYNIbCAa M SHEPTHHM PEIATHBUCTCKUX 4acTull (1o QotorpadusiMm TpeKos
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JI€).

Pazngen 7. KBantoBas pusuka.
Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TeIUIOBOE W3JIydeHHE (M3JIydeHHe aOCONIOTHO YEpPHOro Telna). 3aKoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHenue DiHIITEIHA
s potodrpdexra. «KpacHas rpanuiay dportodrddekra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYI U
abCoMIOTHO OoTpaxkarolyio nmoBepxHocts). OnbiThl 1. H. JleOenena.

BonHoBbeie cBoiictBa yactuil. Bonnbl ge bpoins. JlnuHa BosiHbL A€ bpoiins u paszmepsl
o0nacTu  JoKanu3alMM  JBUWXKyulleiicss dactuipl.  KopmyckynspHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Criernduka n3mepenuit B Mukpomupe. CooTHoleHus HeonpenenéHHoctei Ieitzenoepra.

TexHuuyeckue ycTpoilcTBa M TEXHOJOTMYECKUE IMPOLECCHl: CHEKTPOMETpP, (OTORIEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAasi OaTapesi, CBETOIUO/.

Hemoncmpavyuu.

®oTo3¢(eKT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

HccnenoBaHue 3aBUCMMOCTH COITPOTHBIIEHUS MOIYITPOBOAHUKOB OT OCBEIIEHHOCTH.
CBeToauoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopmusie padomol, nPAKMUKYM.
Hccnenosanue gpoTope3ucTopa.

N3mepenue noctosHHoil [Inanka Ha ocHOBe HccnenoBanus GoTodddexra.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIUO]] OT HAIIPSIKEHMSL.

Tema 2. @uzuxa amoma.



OMBITHI 110 UCCIIEIOBAHMIO CTpOeHHUs atoma. [ imanerapras moaens atoma Pesepdopaa.

[Toctynarsr bopa. U3znyyenune u mornomeHne (HOTOHOB MpPH MEPEXOJe aToMa C OJHOTO
YPOBHSI SHEPIUHU Ha JPYToi.

Bunger ciektpoB. CriekTp ypoBHEH sHEpruu aToMa BOA0poa.
CrnoHTaHHOE U BBIHYXKJEHHOE U3JyueHue ceera. Jlazep.

TexHudyeckue yCTpPOWCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAJIbHBIA aHaIu3
(criexTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mouens onbita Pesepdopna.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpOUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHULL.
Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JIYy4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
HaGnronenue nuHeyaToro crekrTpa.

HccnenoBanue criekTpa pa3pexeHHOTO aTOMapHOTO BOJOPOAA W M3MEPEHHE MOCTOSTHHOM
Punbepra.

Tema 3. @usuka amomnozo A0pa u r1eMeHMAaApPHbIX YACMUY,.

Hyknonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4ucio sijipa.
N3otomsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIeKTPOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHue.

3aKOH paauMOaKTUBHOrO pacnajga. PanmoakTuBHBIE u30TONBI B mpupone. CBoiicTBa

MOHHM3UPYIOIIETO U3Iy4YeHUs. BIusHue pagroakTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBeHHBIN
¢dbon m3nyuenus. [lozumerpusi.

OHeprus CBs3U HYKJIOHOB B siape. SnepHbie cuibl. Jledext maccsl sapa.

Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SnepHble peaktopbl. [IpoGiemsl

VIOPABISIEMOTO TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMeKThl Pa3BUTHUS  SAECPHOU
SHEPIeTUKHU.

MGTO,Z[E;I perucTpanu U UCCICIOBaHUA 3JICMCHTAPHBIX YaCTHII.



DyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. baproHbl, Me30HBI U JienToHbl. [IpencraBinenue o
CrangaptHoit Moenu. KBapk-TJIt0OHHAsi MOJIEIIb aIpOHOB.

O®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsl.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa W TEXHOJIOTMYECKUE IMPOLIECCHI: TO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

Wzyuenue norionieHus 0eTa-uyacTUl] aTlFOMUHHAEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHOoe ©M  MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpuMEeHUMOCTh 3aKOHOB (HU3UKU 11 OOBSCHEHHS MTPUPOJBI KOCMHUYECKHX

00BEKTOB.

MGTOI[I)I ACTPOHOMHYCCKUX I/ICCJ'IGI[OBaHI/II\/JI. COBpeMCHHBIG OIITUYCCKUE TCIICCKOIIBI,
pPaanuoOTECICCKOIIbBI, BHeaTMOC(l)CpHaH ACTPOHOMUH.

Bup 3Bé3anoro neb6a. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUJIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Comnre. ConHeunast akTUBHOCTh. McTtounuk sHeprun ComHIa U 3BE3]1.

3BE3/bI, HX OCHOBHBIE XApPAaKTEpPUCTHKHU. JlmarpamMma «CHEKTpaJbHBIM Kjlacc —
CBETUMOCTB». 3BE3/IbI IJIABHOH I1OCJIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE

MMPpEACTaBJIICHHUA O ITPOUCXOKICHUU U 3BOJIIOLIUN COJ'IHI_Ia U 3BE3I. OTaIIbl )XKU3HU 3BE3 .

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue u nukenne Connua B [anmaktuke. Tumbl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6na. PazOeranue ramaktuk. Teopust
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.
Hepemménnsie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3qHOrOo HebGa  HEBOOPYXKEHHBIM — TJIa30M  C  HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN Ui OIpENeJICHUs] I0JIOKEHHsI HeOecHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03B€3/11si CEBEPHOT0 MOIyLIapus U IpKU€E 3BE3/IbI.

HabGmonenus B Teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.
Du3n4ecKuil MPAKTUKYM.

Crioco6b1 n3MepeHus: PU3MUECKUX BETUYHUH C UCIIOIBb30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJBHBIC  IOTPEIIHOCTH HM3MEpeHuil  ¢u3uueckux BenuuuH. OLeHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUIA 3aBUCIMOCTEH (DU3UYCCKHUX BEIHYMH,
MPOBEpKa MPEAIOKEHHBIX THIOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4eHUUECKHUI IKCIIEPUMEHT, JIJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).

O0o0maroniee NOBTOpPeHUeE.

OOoOmeHnne ¥ cucTeMaTu3alys COAEp)KaHWA  pas3fenoB  Kypca  «MexaHHKay,
«Momnekynsipaas (U3HKa U TEPMOJUHAMHKAY», «DIEKTpoauHAMUKay», «KoineOaHUs ¥ BOJHEI,
«OCHOBBI CHEIMATIBHONM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Pony ¢u3mku U acTpoOHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THYECKON cdepax HeATETbHOCTH 4YeloBeKa, pojib M MecTo (U3MKM M acTPOHOMHMM B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CHUCTEMaTU3HPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DYyHKIMHA pru3nueckoi TeopuH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTHHE MUpPA, MECTO (PU3MUECKON KapTHUHBI
MHpa B 00IEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSA3H.

Wzydenue kypca ¢pu3uku yriayOon€HHOTO ypoBHS B 11 Kiacce ocymiecTBIsETCS ¢ yU4ETOM
COJIEP)KATEbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MAaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle  NOHAMUA, C6A3AHHBIE € UZYUEHUEM  MEMO006  HAYUHO20
nO3HaHUA: SIBICHUE, Hay4yHbIH (akT, rumoresa, (¢uU3MYecKas BeJIMYMHA, 3aKOH, TEOpHd,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHNE, MOJIENb, U3MEPEHUE, MOTPEITHOCTH HU3MEPEHUI,
U3MepHUTENbHBIE TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuxka: pelieHre CUCTEMbl ypaBHeHUH. TpuroHoMmerpudeckue (yHKLIUHU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIECTBO. BeKTophl M HX
IPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIE 3lIeMEHTApHBIX (DYHKIIHIA.
[TpusHaku no100us TPEYrOIbHUKOB, ONPEIeICHNE TUIOMIAIU TUIOCKUX QUryp 1 00bEMa Tel.

Buonozua: snekrpuyeckue SBICHUS B JKUBOM MpHUpojE, KoyieOaTenbHbIE IBWKCHHUS B
KUBOM  TPUPOAE,  DKOJOTMYECKHME  PHCKM  IPU  NPOU3BOACTBE  DIIEKTPOIHEPIHH,



AJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeapl, yJIbTPa3ByKOBas JAMArHOCTUKA B
MeJIMIIHE, ONITUYECKUE SIBIICHUS B )KUBOW IIPUPOJE.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghusa: marHuTHBIE TIONIOCA 3€MIIH, 3AJI€KH MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
HIOBEPXHOCTH, ceiicMorpad.

Texnonocua: NpUMEHEHUE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, MIEKTPOJBUIaTENb
SkoOu, reHepaTop MEPEMEHHOI'O TOKA, WHAYKIHOHHAs IIeYb, JIMHUM 3JeKTpolepenady,
AIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTpa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBBIE TIPUEMHHKH, SJIEPHAs YHEPTeTUKA U SKOJIOTHYECKHE aCTIEKThI
€€ pa3BUTHSL.

ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yuyeOHoro npeamera «Du3nka» IOIKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYarOLMXCsl PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
pacivpeHe KU3HEHHOTO OIbITa M ONbITa AESITENIbHOCTH B IPOLECCE pean3allii OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIbHON JeSITeIbHOCTH, B TOM YUCIIE B YACTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh T'PAXJAAHCKON MO3UIKUK O0YYaromerocsi Kak akTHBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOr0o O0ILECTBa;

OPUHATHE TPAJUIMOHHBIX  OOIIEUENOBEUYECKUX TyMAaHUCTUYECKHX M JIEMOKPATHUYECKUX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JIeSITE€IbHOCTh B MHTEpecax TIpPakIaHCKOro OOILecTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yYMEHHUE B3aMMO/IEHCTBOBAThH C COLIMATbHBIMU MHCTUTYTAMH B COOTBETCTBHU C X (DYHKIUSAMH U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH.

MAaTPUOTHYECCKOI'0O BOCIUTAHUSA:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXTaHCKOW UICHTUIHOCTH, MATPHOTU3MA;



[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSIM POCCUHUCKUX YUEHBIX B
obsacTu (GU3UKH U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLIEHHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHbBIE PELICHMs, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B IE€ATEIBbHOCTH YU4EHOTO;
OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHHE YCTONYNBOrO Oy IymIero.

ICTCTUHYECCKOIoO BOCIIMTAHUA

3CTETUYECKOE OTHOIIEHHWE K MHpY, BKJIKOYas 3CTETUKY HAyYHOI'O TBOPYECTBA, IMPHCYILEro
¢duznyeckoil Hayke.

TPYAOBOI'O BOCIIUTAHHUSA:

MHTEpEC K PA3IMYHBIM cepam MpodecCHOHATBHON AEATEIBHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield mnpodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHHIO B oOnactu (u3uKkd Ha
MPOTSKEHUH BCEH KU3HU.

IKOJOUYECCKOIo BOCIUTAHUSA:

Cc(OPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIBTYphl, OCO3HaHHE TIJO0AJBbHOIO  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAaHUPOBaHME U OCYLIECTBICHHE ACUCTBUI B OKpY)KaIOLIEH cpele Ha OCHOBE 3HAHUA Lesei
YCTOWMYUBOTO PA3BUTHS YEIIOBEUECTBA;

pacuIMpeHHe OIbITa JEATETbHOCTH HKOJOTHYECKOW HalpaBIEHHOCTH Ha OCHOBE HMEIOIINXCS
3HaHUU 10 PU3HUKE.

HEeHHOCTH HAYYHOI'0 MO3HAHMS:
c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
buznyeckoil HayKu;

OCO3HAaHUE IICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B IPOLHECCC HU3YUYCHHA (I)I/I?)I/IKI/I
OCYIICCTBJIIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIBHO U B T'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

ba3zoBble JlornUecKkue eiCcTBUSA:

CaMOCTOSITENILHO  (DOPMYNIUPOBATh M aKTyadu3UpoBaTh MmpobiemMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OnpeacCIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUSA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUYMA B paCCMaTPHUBACMBIX (1)I/ISI/I‘IGCKI/IX SABJICHUSAX,



pa3pabaTbiBaTh IJIaH PEUICHUs MPOOJIEMBI C YYETOM aHaIN3a HWMEIOIIMXCS MaTepHAJIbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh
PHUCKU IIOCIEACTBUN NEATEIbHOCTH;

KOOPJAMHUPOBaTb UM  BBIIOJIHATH pabOTy B YCIOBUSIX PpEalbHOrO, BUPTYAJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTelbCKUe JeiicTBHSL.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH MMOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;
BJIa/IETh HAaBbIKAMHU y4e€OHO-UCCIIEI0BATENLCKON U TPOEKTHOM 1eATeIbHOCTH B 007aCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEeHUs 3aaad
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIAJCTh BUIAMHU JCSATEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAaHMs, €ro HHTEPIPETALNH,
npeoOpa3oBaHUI0 M TNPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YHCIE MpPH
CO3/IJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (DU3UKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIABUTaTh TUIIOTE3Y €&
pelieHus, HaXOAUTh ApTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX YTBEPKACHUH, 33/1aBaTh MapaMeTphl
U KPUTEPUU PEICHHUS,

aHAJIM3UPOBATH IMMOJYyYEHHBIE B XOJ€ PEIICHUS 3aJa4l Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aJadud B 00pa30BaTEIbHOW JCATEIHLHOCTH, B TOM
qHclie PU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUECKYIO 00IaCTh KUZHEAECITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMU TOJy4YeHUs UH(POpMaKu PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX
TUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH ITIOMCK, aHAJIW3, CUCTCMATHU3ALUIO W HUHTCPHIPCTALUIO
uH(GOpPMAIIUU PA3INYHBIX BHIOB U (OPM MPEACTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(OPMAIIHH;

WCIIONIb30BaTh CPEJICTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3allMOHHBIX 3a/a4 C COOJIOJEHHUEM TpeOOBaHUM
DPrOHOMUKHU, TEXHUKU OE30MAaCHOCTU, TUTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUs B Pa3iIMYHbIX (popmarax ¢ yd€TOM Ha3HAYEHUS
uH(pOpMallMl W LEJeBOW ayAUTOpUM, BBIOMpas ONTHUMAIbHYIO (OpMY MpenCTaBICHUS U
BU3YaIH3aIUH.

KoMMyHuKaTHBHBIC yHHBepcaabHble yueOHbIe JeHCTBHUSA:

OCYILECTBIIAThH OOIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH €ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOHMIMKTHBIX CUTYallui ¥ CMATYATh KOH (DIIMKTHI;

pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;
MOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHMBHUYyaIbHON paboTHI;



BBIOMPAaTh TEMAaTHKy W METOAbl COBMECTHBIX JACHUCTBHH ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4JIeHA KOJUIEKTUBA;

IPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATH JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIISATh IUIAH JIEUCTBUH, pACHpelensaTh poOJd C YYETOM MHEHUU
Y4aCTHUKOB, OOCYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIA/Ja U KaXKJIOTO YYacTHHKA KOMaHIbl B OOHIMI pe3ynabTaT IO
pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjiaraTh HOBBIE IIPOEKThI, OLEHUBATh HAEH C NO3WLMUUA HOBHM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEACHUE B PAa3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBHUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATH IO3HABATENBHYIO JESATEIBHOCTh B o00macTu (U3MKH U
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pELIEHUs pacy€THBIX M KAuyeCTBEHHBIX 3ajay, IUIaH
BBITTOJIHEHHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULIMU B 00MacTH (U3HUKH, TMOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, IMOLIUOHAJIbHBLIA HHTEJLJIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQIeKCMM KaK OCO3HAHHS COBEpILIAEMbIX JEHCTBUH U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHUI;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB ACSITENbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mOCTHXEHHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (pHU3UKE AJIs
YPOBHSI CpeAHero oOIIero o0pa3oBaHus y OOyYaIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPEe/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOIIMOHAILHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBLHON C(hephl, ObITh YBEPCHHBIM B ce0e;
CaMOpETYJIMPOBAHUsI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBENIEHUE, CITIOCOOHOCTh aIaTUPOBATHCSA K AMOIMOHAIBHBIM W3MEHEHUSM H TPOSBISTH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;



BHYTpeHHef/'I MOTHBAIIUU, BKJHO‘-I&IOIJ.IGIZ CTPCMIJICHHUC K NOCTHIKCHUIO LICIIN U YCIICXY, OIITUMU3M,
HHUIIMaTUBHOCTb, YMCHHC HeﬁCTBOBaTb, HCXO0Aa U3 CBOUX BOBMO)I(HOCTCﬁ;

OMIIaTHU, BKJIIO‘IEIIOH.[Cﬁ CIIOCOOHOCTh MOHUMATh OMOIHOHAJIIBHOC COCTOAHUC OPYIrux,
YUUTBIBATHE €I'0 ITIPHU OCYIICCTBJICHUU O6H_IeHI/I${, CIIOCOOHOCTE K COYYBCTBHUIO N COIICPCIKUBAHUIO,
COoMaJIbHbIX HAaBBIKOB, BKJIIOYAIOIIMUX CIIOCOOHOCTh BBICTpanBAaTb OTHOWICHHUA C JPpYTHMU
JIFOAbMU, Sa6OTI/ITBC${, IIPOABJIATE HHTEPEC U paspeliaTh KOH(l)J'II/IKTBI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenusi B 10 knacce npenMeTHbIe pe3ysbTaThl Ha YIIyOJEHHOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

IOHUMAaTh POJib (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOM, 3KOIOIMYECKOH, COLMaIbHON U
ATHYECKOU cdepax AEATEIBHOCTH YEIOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW HAaydHOU
KapTHHE MHUpa, 3HAYCHHE ONMCATENbHOM, CHCTEeMAaTU3UPYIOLIEH, OOBACHUTEIbHOH U
IPOTHOCTUYECKOH (GYHKIMHA (PU3HYECKOH TEOpHUH — MEXaHHWKH, MOJIKYJSIPHOH (U3HMKH W
TEPMOJIMHAMMKH, POJib (U3NYECKO Teopuu B (OPMHUPOBAHUU MPEACTaBICHUN O (QU3MUECKON
KapTHUHE MUPAa;

pasinyarth yCJIOBHUS HPUMEHUMOCTH Mojeied (U3MYECKHX Tel M IPOLECcCOB (SIBJIEHUIN):
UHepIManpHas cHucTeMa OoTcu€ra, aOCONIOTHO TBEPAOE TEJNO, MarepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO yrpyras Jedopmarnus,
a0COIOTHO yHpyroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHMS, MOJEIH Ta3a, XKUAKOCTU U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WJeadbHbId Ta3, TOYEUHBIH 3aps], OJHOPOIHOE
ANEKTPUYECKOE TOJIE;

pasnnyath yciaoBUs (TpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TMOHUMATh
BceoOUMil xapakTrep (pyHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HCIIOJIb30BAHMSI YaCTHBIX
3aKOHOB;

AQHAIN3UPOBAaTh U OOBSCHATH MEXaHWYECKHE IPOLECChl M SBJICHMS, HCIOJIb3ysl OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JIBUXKEHHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIKEHHUs, mpeoOpa3zoBanus ['anmunes 1ist ckopocTd U
nepeMenieHysi, 3akoHbl HbroTOHA, MPUHLIMII OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHMPHOIO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIYJIbCa M MEXaHWYECKOW SHEpruu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEepruM, YCJIOBUS paBHOBECHs TBEPAOro Tena), HpU 3TOM
UCIIOJIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUSI MPUMEHHUMOCTH
¢u3nUecKux 3aKOHOB: IMpeoOpa3oBaHuil [ ammies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON YHEPIHH, 3aKOHAa BCEMUPHOT'O TATOTEHHUS;
aHAJTM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLIECCH U SIBJIEHUS, UCIIOJIb3Ys] OCHOBHBIE IOJI0KEHUS
MKT u 3akOHBI MOJIEKYISIPHON (PU3UKH U TEPMOJUHAMUKY (CBSI3b JaBJICHUS UJEAIBHOTO T'a3a co
CpeHEN KMHETUYECKON PHEPTUEl TEIIOBOrO JBMKEHMSI U KOHLIEHTPALMEN €ro MOJIEKYII, CBA3b
TEMIIEPATyphl BEIIECTBA CO CpeIHEN KNHETUUECKOW SHEPruel TemIOBOro IBUKEHUS ero 4acTull,
CBAA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHLEHTPALUEH MOJIEKYN U €r0 TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—KnaneiipoHa, nepBblii 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAHEHWs DSHEPIMM B
TEIUIOBBIX IpOIeccax), MPU 3TOM HCIHOIb30BATh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBHSI IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kianelipona;

aHATM3UPOBATh M OOBSACHATH DJICKTPUUYECKUE SIBJICHUS, UCIOJb3YS OCHOBHBIE TOJOXKEHUS U
3aKOHBI JJEKTPOAMHAMHUKHU (3aKOH COXpaHEHMs JJIEKTpUYECKOro 3apsina, 3akoH KymoHa,
NOTEHLUAIBHOCTD 3JIEKTPOCTATUUECKOTO OJIsI, IPUHLUI CYIEPIIO3ULIUHN IEKTPUUECKUX TOJIEH,
IIPY STOM YKa3blBasl yCJIIOBUS IPUMEHHUMOCTH 3akoHa KyllOHa, a Takke MPaKTHYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHbI OMa A1 ydacTKa LENH U JUIsl 3aMKHYTOW 3JIEKTPUUYECKOMN LIENH, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akorsr @apaues s 2JIEKTPOTIU3a);



OTUCHIBATH (PU3MUECKUE TPOILIECCH U SBJICHUS, UCTIONb3Ys BEIUUYMUHBL: MIEpEMEIICHNE, CKOPOCTb,
YCKOpPEHHE, UMITYJIbC Tejla U CUCTEMBI TeJ, CWJIa, MOMEHT CHJIbI, JABJICHHUE, NOTCHIMAIbHAS
SHEPTHUs, KHHETUYECKasi SHEPTHsl, MEXaHHUYEeCKasi YHepIus, paboTa CUJIbl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHHE, CUJIa TSHKECTH, CUjla YIPYTOCTH, CHJIa TPEHMSI, MOIIIHOCTD, SHEPTHs B3aUMOIEHCTBUS
Tena ¢ 3eMsiéil BOM3H e€ OBEPXHOCTH, SHEPTHUsl YIPYroi nedopManuu MpyKUHbI, KOJTUYECTBO
TEIUIOTHI, a0CONIOTHAs TemIeparypa Tejla, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPIus
UJEAIBHOTO OJIHOATOMHOIO Ta3a, padoTa NACaIbHOTO I'a3a, OTHOCUTENbHAsS BIAXKHOCTh BO31yXa,
KII/] nneanpHOro TEII0BOrO ABUTaTENsl; dJIEKTPUUECKOE M0JIE, HAPSHKEHHOCTD dJIEKTPUYECKOTO
10JIs, HANpsDKEHHOCTH IOJISI TOYEUHOIO 3apsja WM 3apsHKEHHOro Iapa B BakKyyMe U B
JUDJIEKTPUKE,  IOTEHUUAJI  IEKTPOCTATUYECKOrO  MOJsl,  Pa3HOCTh  ITOTECHILIMAJIOB,
AJIEKTPOJIBMIKYILIAsl CHUJIA, CHJIA TOKA, HANPSKEHHE, MOLIHOCTh TOKA, JIEKTpUUecKass EMKOCTh
IUIOCKOTO KOHJIEHCATOPA, CONPOTUBJICHUE YYaCTKA LIENH C ITOCIEI0BATEIbHBIM U IapajlIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U AEKTPUUYECKOTO 10JIsI KOHJEHCATOPa;

OOBSCHATh OCOOEHHOCTH MpPOTeKaHHUA (U3NYECKUX SBJICHUNA: MEXaHHMYECKOE JBHKEHHE,
TEIUIOBOE JBMIKEHHME YacCTHUI] BELIECTBAa, TEIUIOBOE paBHOBECUE, OpPOYHOBCKOE [BUKECHHE,
mupdy3us, HcCIapeHue, KUIIEHWE W KOHJEHcalus, I[UJIaBJI€HHE W KpUCTAJLIM3alus,
HAIpPaBJIEHHOCTh TEIUJIONEpENayu, >3JICKTPU3aLUsl TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTU
3apsKEHHOTO IIPOBO/IHUKA,

NPOBOJIUTHh HCCIIEOBAaHUE 3aBHCHMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT JAPYrol ¢
UCIOJIb30BAaHUEM MPSMBIX M3MEPEHHH, MpU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (pUKCHpOBATh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE TI'paUKOB C Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;
IPOBOJUTH KOCBEHHBIE M3MEPEHUS! (PM3MUECKUX BEIWYHH, NPH ITOM BBIOMPATH ONTUMAJIBHBIN
METO/I H3MEpEHHUs, OLEHHMBATh aOCOJIOTHBIE M OTHOCHTEIbHBIE IOTPEUIHOCTH MpPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOAMTH OIBITHI IO IPOBEPKE NPEUIOKEHHONW THUIIOTE3bl: IUIAHUPOBATH 3KCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIIbHYI0 YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE PE3yIbTaThl U JENaTh
BBIBOJI O CTaTyCe NPEJI0KEHHON TMIIOTE3bI;

coOnroaaTh mpaBuiia 6€30MacHOro TpyJa MpHU MPOBEIEHUU HCCIIEIOBAaHUI B paMKax y4eOHOro
HKCIEPUMEHTa, MPAKTHKyMa U Yy4eOHO-HCCIENOBATENbCKOM M TMPOEKTHOM JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pewiath pacu€THble 3a/laud C SBHO 3aJaHHOM M HESBHO 3aJlaHHON (HU3MUECKOW MOJIeNbIO: Ha
OCHOBaHUM aHallM3a YCJIOBUS OOOCHOBBIBaTH BBIOOD (PU3MYECKOW MOJEIH, OTBEYarolen
TpeOOBaHUAM 3aJaud, MPUMEHATH (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThl
bu3NyecKuX TEOpUM TMpU HCIOJIB30BAHMM MAaTEMaTHYECKMX METOJOB pelIeHus 3ajad,
IIPOBOAMTH pPAacu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHHUS C YYETOM MOJyUYEHHBIX PE3yIbTaTOB;

pemaTh KayecTBEHHbIE 33/1a4M, TpeOyloIue NPUMEHEHUs 3HAHMHM W3 Pa3HbIX pa3JesioB Kypca
¢bu3nKK, a TakkKe MHTETrpallud 3HAHUM U3 JPYrHX MPEAMETOB €CTECTBEHHO-HAyYHOTO LHUKJIA!
BBICTPAauBaTh JIOTMUECKYI0 LENOUYKY PpACCY)KIEHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBICHMUS;

UCMOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUII OOBACHEHHMsS OCHOBHBIX IPHHLMUIIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBONUTH MPUMEPHI BKJIaZa POCCUMCKHUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHaAJTM3UPOBaTh U OLEHMBATh IIOCIEJCTBUS OBITOBOM W MPOU3BOJCTBEHHOW JEATEIBHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TPOIIECCAMH, C MO3UIMA IKOJIOTHIECKOW 0€30MacHOCTH,
IPEJCTaBICHUA O palMOHAIBLHOM IPUPOJONOIb30BAaHUM, a TaKXKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTH>KEHUI HayKH U TEXHOJIOTMH AJIs JalbHENIIIEro pa3BUTHUS YEI0BEUYECKOTr0 O0IIECTBA;
OPUMEHSTHh Pas3iINyHble CrocoObl paboThl ¢ HH(poOpManueld (QU3NUECKOro COAEpKaHUS C
UCMOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJOTHUH, NPU 3TOM HCHOJIb30BAThH



COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MEepepaboTKU U TMPEabSIBICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISIPHOH HMH(OPMAIMU, CTPYKTYPUPOBAHHS W HHTEPIPETAIHH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHbIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3HPOBATH
NoJTy4aeMyro HH(OpMAIHIO 1 OIICHUBATh €€ JJOCTOBEPHOCTh KaK HA OCHOBE UMCIOIIUXCSI 3HAHUM,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA HHPOPMAIIHH;

NPOSIBJIATE OPTaHU3AIMOHHBIE W TI03HABATEIILHBIC YMEHHSI CAMOCTOSTEIBHOTO IMPHOOPETCHUS
HOBBIX 3HAHHH B IMPOIIECCE BHIMOJTHEHUS MPOCKTHBIX U YU€OHO-UCCIICIOBATEILCKUX PadoT;
paboTaTh B TpyIIe C KCIOJHCHHWEM pA3JIMYHBIX COLMAIBHBIX POJICH, ITUIAHUPOBATH pPadOTY
TPYIIBI, PAMOHAIBHO PACHpPENeNATh NEATEIHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aJeKBATHO
OLICHUBATh BKJIAJ] K&YKIOTO M3 YIaCTHUKOB I'PYIIIBI B PELICHUE PACCMATPUBAECMOM MPOOIIEMBI;
MPOSIBIISATE MOTHBAIMIO K Oyaymield mpoecCHOHANBHON IEATCIBHOCTH IO CHEIUAIBHOCTSIM
(UBUKO-TEXHUYECKOTO MPOpHUIIS.

K xoHny oOyuenusi B 11 kKnacce npeIMeTHbIE pe3ysIbTaThl Ha YIIIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJIb (PU3UKK B IKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMATBbHOM M ITUYECKOM
cdepax IesTeTLHOCTH YeIIOBEeKa, POJIb U MECTO (PM3UKM B COBPEMEHHOW HAYYHOU KapTHHE MUDA,
pOJIb aCTPOHOMHMHM B MPAKTUYECKON JESITEIIBHOCTH YeJIOBEKa M JaJIbHEWIEM Hay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHHUE OIMCATEJIbHOM, CUCTEMAaTU3UPYIOUIEH, OOBSCHUTENBHON U
MPOrHOCTUYECKOW (PYHKIMNA (PU3NUECKOW TEOpUU — AIEKTPOAMHAMUKH, CIEIUATbHOW TEOpUu
OTHOCHUTEJIBHOCTH, KBaHTOBOW (u3uku, ponb ¢uzndeckoii Teopun B  (HOPMHPOBAHUU
npezcTaBiIeHuit o Gpru3nUecKoit KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B 00ILIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IIPUPOJE;

pasnnyarh yCJOBUS HPUMEHUMOCTH Mojeled (U3NYECKHX Tel M IPOLECCOB (SBICHUH):
OJIHOPOJHOE DJIEKTPUYECKOE U OJHOPOAHOE MAarHUTHOE IIOJIsl, TapMOHHUYECKHE KoseOaHus,
MaTEMaTUYECKUH MAaATHUK, MWJCAIbHBIA NPYXKUHHBI MAasTHUK, T'apMOHMYECKHE BOJIHBI,
UJeaNbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJENIed aroMa, aTOMHOTO sjpa |
KBaHTOBOM MOJIEJIN CBETA;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MMOHHUMATH
BceoOUMil xapakrep (QpyHAaMEHTaIbHBIX 3aKOHOB W OIPaHUYEHHOCTh MCIOJB30BAaHUS YaCTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ysl OCHOBHBIE
MIOJIO)KEHUSI M 3AaKOHBI DJIEKTPOJMHAMHUKHA U CHELUAIBHOM TEOPHUM OTHOCHUTEIBHOCTH (3aKOH
COXpAHEHHUsI JIEKTPUUYECKOTo 3apsaa, cuia Amriepa, cuna JlopeHna, 3aK0H 3J1€KTPOMarHUTHOM
UHAYKIMH, npaBuio Jlenna, cBa3p OJ{C caMOMHIYKIIMU B 3JEMEHTE DIEKTPUYECKOW LENHU CO
CKOPOCTBK0 HW3MEHEHHUs CHJIbl TOKA, IOCTYJIAThl CIHEHHWAJbHONM TEOPUH OTHOCUTEIBHOCTU
OifHITeHA);

AQHAIM3UPOBATh MU OOBSACHATH KBAaHTOBBIE MPOLIECCHI W SBJICHMS, HUCIOJIB3YS TOJOXKEHHS
KBaHTOBOHM ¢u3uku (ypaBHeHue DWHIITEHHA U1s GoTod(ddekra, mepBblii U BTOPON MOCTYIATHI
bopa, mnpuHnIMnm cooTHOIEHUs HeonpeaenéHHocTel ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOTO YHMCENl U DHEPIMM B SJEPHBIX PEAKLMSX, 3aKOH paJHOAaKTHBHOIO
pacmnaza);

ONHUCBHIBATh (PU3MUYECKHE TPOLECCHl W SBICHHS, MHCIONIb3Ys BEJIWYMHBI: HANpsHKEHHOCTh
ANEKTPUYECKOTO TOJIsA, NOTEHIHAI 3JIEKTPOCTATHUYECKOrO II0Jsl, Pa3HOCTh IOTEHIUAJIOB,
NIEKTPOJBMIKYILIAsl CWJIA, WHAYKIMS MAarHUTHOIO IIOJII, MarHUTHBIA IIOTOK, cwia Ammepa,
WHIYKTUBHOCTb, DJIEKTPOABWXKYILAs CHJIAa CAMOMHAYKIUHW, DOSHEPrusl MArHUTHOTIO TIOJIA
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUs, SHEPTUs MOKOSI CBOOOIHOM
YaCTHUILIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U 3apsi sipa, SHEPTUs CBS3U s/1pa;



OOBSACHATL OCOOCHHOCTH NPOTEKAaHUS (PUINYSCKUX SBICHUI: SJICKTPOMArHUTHAS HWHIYKIUS,
CaMOMHIYKITUs, Pe30HAHC, HHTep(dEepeHIIUs BOJH, TU(PPAKIUs, JUCTIEPCHs], TIOJTHOEC BHYTPECHHEE
oTpaxkenue, Gporoanekrpudeckuii 3pdekt (poroaddexr), anbda- u d6era-pacnaaspl saep, ramMmma-
U3JIy4deHHE siiep, GU3NIEeCKUEe IPUHIIUIIBI CIIEKTPATLHOTO aHaIu3a U paboThI Jlazepa;

OTIPE/ICIIATh HANPABIICHUE MHAYKIIMA MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI AMrepa U
cunel JlopeHiia;

CTPOUTH M300paKEeHUE, CO3/]aBAEMOE TUIOCKUM 3€pPKajoM, TOHKON JIMH30M, U PACCYUTHIBATH €r0
XapaKTEePUCTUKH;

MPUMEHSTh OCHOBOITOJIATAIOIINE ACTPOHOMHYCCKHE MOHSATHS, TCOPHH U 3aKOHBI I aHAIN3a U
00BSICHEHHUST (PU3MUYECKHX IIPOIIECCOB, NMPOUCXOMSIIMUX B 3BE3AaX, B 3BE3AHBIX CHCTEMaxX, B
MEXTaJIaKTUYECKOM cpefie; IBUKEHUs HeOECHBIX TeJ, BOJIOLNH 3BE3/1 U BeenenHoii;
MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYHH C HMCIOJIb30BAaHUEM IPSMBIX
U3MEpPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTATHl IMOJYICHHOM
3aBHCUMOCTH (PH3UYECKHX BEIMYMH B BUAC rpadukoB ¢ yuy€TOM aOCOIIOTHBIX MOTPEUTHOCTEH
WU3MEPEHU, JIeaTh BEIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHMSI,

MIPOBOJIUTh KOCBCHHBIC M3MEPECHHS (PU3MUECKUX BEIWYWH, MPU 3TOM BBIOMPATh ONTHMAJIbHBIN
METOJT W3MEPCHHS, OICHUBATh aOCOJIIOTHBIE M OTHOCHTEIBHBIC IOTPECIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPCHHUIA;

MPOBOAMTH OIBITHl IO TPOBEPKE NPEIJIOKEHHOW THIIOTE3bl: IUTAHUPOBATH JKCIEPHUMEHT,
coOupaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJI O CTaTyCe MPEIOKESHHOW THUITOTE3HI;

OTKCHIBATh METObI MOMYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOrofaTh IpaBmia 0E30MacHOTO TPyJa MPU MPOBEACHUN HCCICIOBAaHUN B paMKax y4eOHOTO
DKCMIEPUMEHTa, TMPAKTUKyMa M Yy4eOHO-HCCIENOBATENbCKOM M MPOEKTHON eATENbHOCTH C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemats pacu€THbIC 3aJlayll C SIBHO 33/IaHHOM M HESIBHO 3a/laHHOM (PH3UYECKOW MOJENbI0: Ha
OCHOBaHWHW aHAJM3a YCJIIOBUS BBIOMPATh (PU3NICCKUE MOJCIH, OTBEUAIONIHNE TPEeOOBAHUSAM
3a/1a4¥, MPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAaThl (PU3UUECKUX TEOPHUIl MpH
WCIIOJIb30BAHUN MAaTEMaTHICCKUX METOJIOB PEIICHHUS 3aJ1a4, MPOBOJIUTH PACYEThl HA OCHOBAHUU
UMEIOIINXCSA JaHHBIX, aHAJIM3UPOBATh PE3YIbTaThl M KOPPEKTHUPOBATH METObl PEIICHUS C
YYETOM MMOTYICHHBIX PE3yJIbTATOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOYIole MPUMEHEHHUsS 3HAHUI M3 pa3HBIX pa3fesioB Kypca
GU3KMKKM, a TaK)Ke WHTETPAMHA 3HAHWK M3 JPYTHX MPEJAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA!
BBICTpAauBaTh JIOTHUECKYIO IIEMOYKY PpACCY)KIEHUH C ONOpod Ha H3y4yeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBICHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS i1 OOBSICHEHHS OCHOBHBIX MPUHIIUIOB pPabOTHI
WU3MEPUTEIIEHBIX TPHOOPOB, TEXHUYECKUX YCTPOHCTB M TEXHOJIIOTHUYECKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIIECCOB OKPYKAFOIIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA,
AHAIM3UPOBATh M OICHUBATh IOCIEJICTBUS OBITOBOW W TPOM3BOACTBEHHON NEATEIHHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCAMH, C TTO3UIIMA IKOJIOTHIECKOW 0€30MacHOCTH,
MPEJICTABICHUI O PAIlMOHATILHOM TMPUPOJIONONIB30BAHUH, a TAKXKE Pa3yMHOM HUCIOIb30BAaHUU
JTOCTYKCHU N HAYKW M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
NPUMEHSTh pPAa3IUYHbIe CIOCOOBI PAa0OTHl ¢ HHpOpMAIUEH (U3HUUECKOTO COACpPKAHUS C
WCIIOJIb30BAHNEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJIOTHHA, TPH 3TOM HCIOJIH30BaTh
COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPEeabSBICHUS
y4eOHOW ¥ HAy4YHO-TIONMYJSPHOM WH(OpMaNUM, CTPYKTYPUPOBAHHS W HWHTEPIPETALUH
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUYCCKU AaHAIU3UPOBATH
MoJTy4aeMyro HH()OPMAITUIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITUXCS 3HAHUMH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA HHPOPMAIIHH;



IPOSIBJIATH OPTaHU3AIMOHHBIC M TIO3HABATEIIbHBIE YMEHHUS CaMOCTOATEIBHOTO NPHOOpPETeHUs
HOBBIX 3HAHHH B IIpoliecce BHIIOIHEHUS IPOEKTHBIX U yUeOHO-HCCIe10BaTEIbCKUX PadoT;
paboTaTh B TpyIIE C WCHOJHEHHWEM pA3JIMYHBIX COLMANBHBIX POJIEH, IUIAHUPOBATh pPabOTy
IPYIIIBI, PALMOHAIBHO PACIpPEACIATh NEATCIIBHOCTh B HECTAHIAPTHBIX CUTYaLMAX, aJ€KBaTHO
OLICHUBATh BKJIAJ] K&KIAOTO M3 YIaCTHUKOB I'PYIIIEI B PELICHUE PACCMATPHUBAEMO IPOOIIEMBL;

IPOSIBJIATE MOTHUBALMIO K Oyaymied MmpoecCHOHAIbHOW ESITENbHOCTH IO CIEUUATIBbHOCTAM
(U3UKO-TEXHUYECKOTO MPOPuIIs.

TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne mi/m HaumenoBanue pa3zienoB U TéM NporpaMmbl KomnnuectBo wacos
Bcero | Kontponsnsie| I IpakTnyeck
paboThI paboThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslif MeTO1 TO3HAHUS IPUPOIBI 3
Hroro o pasneny 3
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 Junamuka 7
2.3 Craruka TBEpAOrO Tena 3 1
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 8 1
Hroro no paszneny 28
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON 12 1
TEOPHH
3.2 Tepmonunamuka. TenaoBble MalTuHbI 17 1
3.3 ArperaTHble cocTosTHUS BemecTBa. MazoBpie| 12 1
nepexoabl

Hroro no paszneny 41
Paznen 4. JIEKTPOJINUHAMUKA
4.1 DIEeKTPUUECKOE 0 23 1

4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24
4.3 Toxu B pa3nmuyHBIX cpeaax 4
Htoro no paszneny o1

Paznea 5. PU3HUYECKUN MPAKTUKYM
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Ne /it HaunmeHnoBanue pa3zienoB U TeM NpOrpaMMbl KonnuectBo yacoB
Bceero | Konrponsnsie| I Ipaktuyeck
paboThl paboThI
51 DU3NYECKUI MPAKTUKYM 3 3
Hroro mo pazneny 3
PesepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 7 3
11 KJIACC
No HaunmenoBanue pa3aeiioB U TEM MpOrpaMMbl KommuecTBo yac
n/n Bcero| Konrponsnbsie | II
paboThI
Paznen 1. JIEKTPOJAUNHAMUKA
1.1 |MarauTtHoe ToJIe 12
1.2 | DnexTpoMarHuTHAS WHIYKIIHS 12 1
HWroro mo pasueny 24
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 |MexaHuuyecKue KoeOaHus S
2.2 | DnekTpoMarHUTHBIC KOJIeOaHUs 13
2.3 |MexaHHYECKHE U DIICKTPOMArHUTHBIC BOJTHBI 8 1
2.4 |Onruka 25 1
Hroro no paszneny 51
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 |Ocnosel CTO 4 1
Hroro 1o pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 | KoprycKyssipHO-BOJTHOBOH JTyalTi3M 11
4.2 | ®usuka aToma S
4.3 |®du3uka aTOMHOTO sIJIpa U 3JIEMEHTaPHBIX YACTHI S
HWroro 1o pasueny 21
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
3.1 |DyleMeHTBI aCTPOHOMHH U aCTPOPUINKH 10
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No HaunmenoBanue pa3aciioB U TEM MPOTpaMMBbI KoauuecTBo vac
n/m Bcero| Konrponenbsie | II
paboTsI
Hroro no pasneny 10
Paznea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 | ®dusnueckuii NPaKTHKYM 3
Htoro 1o pasueny 3
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
7.1 |CucremaTu3anus 1 0000LICHUE TPEAMETHOTO COJCPIKaHMSI U OIIbITA 23
JEeSTENIbHOCTH, IPUOOPETEHHOTO NP U3yueHuu Kypca ¢usuku 10 — 11
KJIaCCOB
Hroro no paszneny 23
PesepBHOE Bpems 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KonunuecTBo uacos
n/n Beero| Koutposbheie | [Ipaktiyeck
paboThI paboThI
1 |®usuka— QyHnameHTandbHAs HAyKa O IPUPOE 1
2 |Hayd4HBI METOJ] TO3HAHMS U METO/IbI UCCIICIOBAHUS 1
bu3nuecKux SBICHUN
3 | DKCIEepUMEHT U TEOpHsl B poIecce MO3HAHUS TPUPO/IBL. 1
Habmronenne u skciepuMeHT B pU3HKe
4 | Cnoco06bl u3MepeHust PU3NUECKUX BETUUNH 1
5 |AOGcomoTHas U OTHOCUTEINIbHAS MOTPEIIHOCTH U3MEPEHUN 1
(UBUYECKUX BETUYUH
6 |MogenmupoBanue B pusuke. Poib u Mmecto puszuku B 1
(bopMHpPOBaHUN COBPEMEHHON HAYYHOM KapTHHBI MUPA, B
NPaKTUIECKOHN NeATeTLHOCTH JIFOACH
7 |Mexananueckoe aBrmxkenne. Cucrema oTcuera. 1
OTHOCHUTENTBHOCTh MEXaHUYECKOTO JIBUkKeHus. [Ipsmast u
oOpaTHas 3a/1a4 MEXaHUKH
8 |CrnoxeHue nepemMenieHnid U ckopocTeil. Pemenue 3agau 1
9 |CBoGomnoe mageHue. YCKOpeHne cBOOOHOTO MaICHHUS. 1
3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHH U
uX rpaduKu
10 |HepaBHOMepHOE nBMXEHUE. MTHOBEHHASI CKOPOCTb. 1
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No Tema ypoka KomnuectBo wacon
n/n Beero| Konrposbheie | [Ipaktiuyeck
paboThl paboThI
Yckopenue. [IpsmonnHeiHOe IBUKEHNE C TOCTOSHHBIM
YCKOpPEHHEM
11 |/IBmxeHue Tena, OpOIICHHOTO MO YIJIOM K TOPU30HTY 1
12 |KpuBonuHeitHOE nBHKEeHUE. [[BUYKEHHE TTO OKPYKHOCTH. 1
VYrnoBas u JIMHeWHas ckopocTs. Ilepuon u gacrora.
LleHTpOCTPEMUTENBHOE U ITOJHOE YCKOPEHUE
13 |KontpoasHas padota no reme "Kunemaruka" 1 1
14 |Ilepssiif 3akoH HeloToHa. HEpHanbHble CUCTEMBI OTCUETA. 1
[Tpuniun otHocutenbHocTH ['anunes. HemnepruanbHble
CHUCTEMBI OTCUETA
15 |Cuna. PaBHonelicTByrOmas cuia. Bropoii 3akon HeroTona. 1
Macca
16 |BzaumogpeiictBue Ten. Tperuit 3axon HeroToHa 1
17 |Ilpunnun cyneprio3unuu cuil. Pemenue 3agay Ha npumeHenue | 1
3akoHOB HproTOHA
18 |3akoH BCEMUPHOTO TATOTEHHS. JKBHBAJICHTHOCTh 1
I'PaBUTALlMOHHON U UHEPTHON MaccChl
19 |/IBmxeHne HEOECHBIX TN M UX UCKYCCTBEHHBIX CITyTHUKOB. 1
[lepBast kocMuyeckast CkopocTb. 3akoHbI Kerurepa
20 |Cwa tpenus. [Tpupona u BUABI CHII TpeHUs. J[BIoKEeHUE B 1
KHUJIKOCTH U Ta3e C y4ETOM CHJIbI COITPOTUBIIEHUS CPEJIb
21 |CnoxeHue Cwil, MPHJIOKEHHBIX K TBEpAOMY Teiry. LleHTp 1
TSDKECTH Teja. Y CIIOBUS paBHOBECHs TBEpOTro Tena. Buibl
paBHOBeCHS
22 |Pemenne 3amau 1
23 |KontpomnbHas padora mo teme "JImHamuka. CTaTuka TBEpAOTO 1
Tena"
24 |mnynbc MaTepHaaIbHON TOUYKH, CUCTEMBI MaTepHAbHBIX 1
Touek. L{eHTp Macc cucTeMbl MaTepHabHBIX TOUeK. Teopema o
JBY)KEHUH LIEHTpa Macc
25 |Hmmynbe cUIbl M U3MEHEHUE UMITyJIbCca Tena. 3aK0H 1
COXpaHEeHHs UMITYyJIbca. PeakTHBHOE TBUKCHUE
26 |MomeHT uMIynbca MaTepraibHON ToukH. [IpencraBienne o 1
COXpaHEHHH MOMEHTA UMITYJIbCa B IICHTPAIBHBIX MOJISAX
27 |Pemenune 3amau 1
28 |Pabota cuibl Ha MaJIOM ¥ HAa KOHEYHOM ITepEMEIICHUH. 1
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No Tema ypoka KomnuectBo wacon
n/n Bcero| KontpoubHasble | [IpakTuueck
paboThl paboThI

['padmueckoe mpencraBieHre padboThl CUIIbl. MOIIHOCTh CHJIBI

29 |Kunernueckas sHeprus. Teopema 006 U3MEHEHUH 1
KMHETUYECKOW SHEPrUu MaTePUAIILHON TOUYKHU

30 |[TorennmanpHbIe U HEMOTEHIHUANBbHBIE CHIIbL. [loTeHIManbHAS 1
sHeprus. Bropas kocMuueckas CKOpOCTh

31 |KoHTposbHas pabota 1o Teme "3aKOHbI COXpaHEHUS B 1 1
MexaHuke"

32 |Pa3Butue npencraBieHuil o mpupoe TermaoTel. OCHOBHBIE 1
nonoxkenus MKT. luddysusa. bpoyHoBckoe nBuxkeHme

33 |Macca u pa3mepsl MoJieKyi (aTomoB). KonmndecTBo BeriecTsa. 1
[TocrosinHas ABoraapo

34 |Temmneparypa. TemoBoe paBHoBecue. [llkana Llenbcus 1

35 |Pemenue 3amau 1

36 |YpaBuenue MenneneeBa-Knaneiipona. Pemmenue 3amau 1

37 |M3omporiecchl B HICATHBHOM Ta3€ ¢ MMOCTOSHHBIM KOJTUYECTBOM 1
BEIIeCTBA

38 |['paduueckoe mpeacTaBieHrne U30MPOIECCOB: U30TEPMA, 1
n30xopa, n3odapa

39 |OcHoBHOe ypaBHeHHe MKT 1

40 |Pemenue 3amau 1

41 |Cps3b aOCOTIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKOI 1
CHUCTEMBI CO CPEAHEN KNHETUYECKON YHEPTUen
MOCTYNATENFHOTO TEIJIOBOTO JIBUKEHUS €€ YacTHUI]

42 |O06o0bmeHne u cucTeMaTu3alys 3HaHui mo Teme "OCHOBBI 1
MKT"

43 |KontponsHas padora o Teme "OcHoBel MKT" 1 1

44 |Mopenp U1eanbHOTO ra3a B TePMOANHAMUKE. Y CIIOBUS 1
MIPUMEHUMOCTHU 3TOH MOJEITHN

45 |Ypasuenue MenneneeBa-KiamnelipoHa v BeIpaxXeHue JJIs 1
BHYTPEHHEH SHEpruu

46 |BpipaxkeHue 17151 BHYTPEHHEH SHEPTUN OJJHOATOMHOTO 1
ueanbHOro ra3a. KBazucraruueckue M HeCTaTUYECKHE
MIPOLIECCHI

47 |DOnemeHTapHas paboTa B TepMOJUHAMUKE. Beraucienne 1
paboTsI 1o rpaduKy npouecca Ha pV-auarpamme

48 |Temnomnepenaya Kak Crioco0 U3MEHEHUS! BHYTPEHHEH SHepruu 1
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No Tema ypoka KomnuectBo wacon
n/n Beero| Konrposbheie | [Ipaktiuyeck
paboThl paboThI

TJI cuctembl 6€3 coBepIIeHUS PAOOTHI

49 |KonnyecTBo TEIUIOTHI. TErIOEMKOCTh Tena. Y IeNbHAs | 1
MOJISIpHAs TEIUIOEMKOCTH BEUIECTBA. Y I€JIbHAS TEIUIOTa
CTOpaHMs TOTUTUBA

50 |Pacuér xonu4uecTBa TEIUIOTHI MPHU TEILIONEepeade 1

51 |IlonsTue 06 agunabatHoM mporecce. IlepBriii 3ak0H 1
TEPMOJINHAMUKHI

52 |KoaudecTBO TEIIOTHI M paboTa KaK MEpbl U3BMCHEHUS 1
BHyTpeHHeH 3Heprun T/l cucremsl

53 |Bropoii 3ak0H TepMOAMHAMUKH JIJIsl PABHOBECHBIX U 1
HEPAaBHOBECHBIX MpoIeccoB. HeoOpaTuMoCTh MPUPOTHBIX
IPOIIECCOB

54 |[TpuHumel geicTBus TerioBbix MammH. KIT 1

55 |MakcumansHoe 3Hauenue KIT/. Hukn KapHo 1

56 |Pemenue 3amau 1

57 |DKoornuecKue acteKThl HCTIOIb30BAHUS TETIOBBIX 1
nBurareneil. TernoBoe 3arpsi3HeHNHEe OKPYKAIOIIEH CpeIbl

58 |Pemenune 3amau 1

59 |O06001IEeHnEe U cucTEMATH3AIMs 3HAHUH 10 TEME 1
"Tepmonunamuka. TennoBble MaTUHBL"

60 |KonTponpHas pabora o Teme "TepMmoaunHaMuka. TeruioBbie 1 1
MaIuHbI"

61 |ITapooOpazoBanue u KoHAeHcalus. Vicapenre u KumneHue. 1
VY enbHas TEIIoTa mapooopa3oBaHUs

62 |HaceimeHnHble 1 HeHACHIIICHHBIE TTapbl. KauecTBeHHAs 1
3aBUCHUMOCTH TUIOTHOCTH U JIaBJICHHS HACHIIIEHHOTO MMapa OT
TEMIIEPATYPhI, X HE3aBUCUMOCTh OT 00bEMa HACBHIIICHHOTO
napa. 3aBUCUMOCTh TeMIIepaTyphl KUIICHUS OT JaBJICHHUS B
KUIKOCTH

63 |BiaxHocTh BO3yxa. AOCOIOTHAS U OTHOCHTEIbHAS 1
BIIQXKHOCTh

64 |Pemenune 3amau 1

65 |Teépnoe teno. Kpucrannuyeckue u amopdHsie Tena. 1
AHU30TPOIHUS CBOMCTB KPUCTAILIOB

66 |[InaBneHue U KpUCTAIUIM3AIUS. Y IeNbHAS TEIIOTA TiaBneHus. | 1

CyOnumarus
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No Tema ypoka KomnuectBo wacon
n/m Bcero| Konrponsusie | [Tpaktuyeck
paboThl paboThI

67 |TeruoBoe pacmupeHre KUIKOCTEH U TBEPABIX TEll. 1
AHTapMOHHU3M TETUIOBBIX KOJICOAHUI YaCTHI] BEIIECTBA

68 |IIpeoOpazoBanme FHEPTUU B (A30BBIX MEPEX0ax 1

69 |VYpaBHeHue TemioBoro OajgaHca 1

70 |Pemenue 3amau 1

71 |O0600mmeHne U CUCTEMAaTU3aIMsl 3HAaHUH 110 TeMe "ArperaTHpie 1
cocTosiHus BemiecTBa. Pa3oBble Nepexoabl”

72 |KonTpoabsHas paboTa 1mo Teme "ArperaTHble COCTOSTHHS 1 1
BenlecTBa. Pa3zoBble nepexoabl”

73 |DnexTpuzanys Tel U e€ IpOosSBICHUS. DIIEKTPUUCCKHIA 3apsil. 1
JIBa Bua IEKTPUUYECKUX 3apsiioB. [[pOBOTHUKH, AUITECKTPUKU
Y TIOJTYTTPOBOTHUKHU

74 | DneMeHTapHbIN 2JEKTPUUECKU 3aps. 3aKOH COXPaHEHUS 1
AIEKTPUUYECKOTO 3apsia

75 |B3aumoneiictBue 3apsnoB. Touyeunsie 3apsasl. 3akoHn Kymnona 1

76 |Pemenue 3amau 1

77 |Dnexkrpudeckoe nose. Ero neiictBue Ha anekTpuyeckue 3apsiapl| 1

78 |Hanpsok€HHOCTB 3nekTpudeckoro nosst. [IpoOHsii 3apsi. 1
JluHMY HAPSHKEHHOCTH AJIEKTPUYIECKOTo 1mostst. OHOpPOIHOES
3JIEKTPUUECKOE T0JIe

79 |TToTeHIMATEHOCTD IEKTPOCTATHYECKOTO 1O, PasHoCTh 1
MOTEHIIMAJIOB U HANIPSDKEHUE

80 |IToTeHmnmanbHas YHEPTHs 3apsia B AIEKTPOCTATUIECKOM MOJIE. 1
[ToTeHIMamN 37IEKTPOCTATHYECKOTO OIS

81 |Ca3b HANPSHKEHHOCTH TTOJISL M PA3HOCTH TIOTECHITHAIIOB JJISI 1
AIIEKTPOCTATUYECKOTO TTOJIS

82 |IIpuHIMNI Cynepro3uIiny EKTPUIECKHUX ToJei 1

83 |Pemenue 3amau 1

84 |Ilone Toueunoro 3apsiaa. [Tone paBHOMEpPHO 3apsKEHHOU 1
chepsl

85 |ITone paBHOMEPHO 3apsKEHHOTO 10 00bEMY miapa. [Tose 1
PaBHOMEPHO 3apsHKEHHONW OECKOHEYHOM TIIOCKOCTH

86 |ImdneKTpUKHu B MOJYNPOBOAHUKY B AJIEKTpOoCcTaTHUecKoM mose | 1
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No Tema ypoka KomnuectBo wacon
n/n Beero| Konrposbheie | [Ipaktiuyeck
paboThl paboThI
87 |Konnencatop. D1neKTpoEMKOCTh KOHIEHCATOPA. 1
DNEeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa
88 |[lapamnenbHOE COeMHEHNE KOHACHCATOPOB 1
89 |IlocnenoBaTenbHOE COSTMHEHNE KOHIEHCATOPOB 1
90 |DHeprus 3apsHKEHHOTO KOHIEHCATOpa 1
91 |Pemenue 3amga4 1
92 |/IBmkeHME 3apsKEHHON YaCTHIIBI B OJTHOPOTHOM 1
AIEKTPUYUECKOM I10JIe
93 |Pemrenue 3agau 1
94 |O06001EeHNEe U cUCTEMATH3AMS 3HAHUN 110 TEME 1
"DnexkTpuueckoe mnoie"
95 |KoHTponbHas pabora 1o Teme "DiueKkTpudeckoe moje" 1 1
96 |Cwuuna Toka. [TocTOSHHBII TOK. Y CIIOBUS CYIIIECTBOBAHUS 1
MIOCTOSTHHOTO JJICKTPUYECKOTO TOKA
97 |Hcrounuku Toka. Hanpspkenue u 3/1C 1
98 |3akon Oma ays y4acTka IenH. JIeKTPHUECKoe CopoTunienue | 1
99 |3aBUCHUMOCTH COMPOTHUBIICHUSI OTHOPOIHOTO MTPOBOIHUKA OT 1
€r0 JUTMHBI U TUTOIIA TN TIOTIEPEYHOTO CCUCHUS
100 | Y nenmpHOE CONPOTHUBIICHHE BeliecTBa. Perenne 3ama4 1
101 (ITocnenoBarenpHOE, TapaieIbHOE, CMEIIAHHOE COSTUHEHNE 1
MIPOBOIHHKOB
102 |Pacuér pa3BeTBIEHHBIX JIEKTPUIECKHX Tenei. [Ipapmra 1
Kupxroda
103 | Pemrenue 3agau 1
104 |Pabota snektpudeckoro Toka. 3akoH Jxoymns —JleHna 1
105 | Pemenue 3amay 1
106 | MomHOCTh 3JIEKTPUUYECKOTO TOKA. TermoBas MOITHOCTb, 1

BBIJIEIIsSIEMasi Ha PE3UCTOPE
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No Tema ypoka KomnuectBo wacon
n/n Beero| Konrposbheie | [Ipaktiuyeck
paboThl paboThI
107 | Pemenue 3amay 1
108 |9/IC u BHyTpeHHEE COMPOTUBIICHIE UCTOYHUKA TOKA 1
109 |3akon Oma 117151 TOJTHOM (3aMKHYTOM ) DJIEKTPUUECKON LIETIH 1
110 |Pemienwue 3amau 1
111 | MoOLHOCTh UCTOYHUKA TOKA 1
112 | KopoTkoe 3amMbIKaHUE 1
113 |Konaencarop B LI€MU MOCTOSTHHOTO TOKA 1
114 |Pemenue 3amay 1
115 |Pemenue 3anay no teme "llocTosiHHBIN AJ1eKTpUYECKUil TOK" 1
116 |Pemenue 3anay nmo Teme "IlocTOSHHBIN AIEKTPpUYECKHIl TOK" 1
117 |Pemenue 3anay no teme "IlocTossHHBIN eKTpUYeCcKUil TOK" 1
118|0O0600menune u cucremMatu3anys 3Hanuii mo reme "IlocTossHupni | 1
11 I
ANEKTPUIECKUIN TOK"
119|KontponbHas pabota 1o teme "I1oCTOSHHBIN 3NEeKTpUYECKUA 1 1
n
TOK
120 | OnekTprueckasi MPOBOAMMOCTD PA3IMYHBIX BEIIECTB. 1
DnexTpudeckuil Tok B Metasuiax. CBepXImpoBOIUMOCTb
121 | OnexkTpuueckuil TOK B paCTBOpax U pacIuIaBax 3JIEKTPOIUTOB. 1
3akonsr Qapaes s SIEKTPOIIN3a
122 | Dnektpuueckuii Tok B razax. [imazma 1
123 | ITonynpoBOJHUKOBBIE TPHOOPHI 1
124 | ®usnueckuii MpakTUKyM 110 TeMe "M3MepeHune cribl ToKa U 1 1
HaINpsOKEHUS B IIETIH TOCTOSHHOTO TOKA MPU TTOMOLIH
AHAJIOTOBBIX U MU(POBBIX U3MEPUTEIHLHBIX PHOOPOB" HITH
"3HakoMCTBO ¢ 1M POBOIi Taboparopueit o ¢usmke. [Ipumepsl
U3MEpEeHUs: PU3NUECKUX BETMYUH ITPHU TOMOIIHU
KOMIIBIOTEPHBIX JaTYUKOB"
125 | ®usnueckuii mpakTukyMm mno teme "M3ydenue HepaBHomepHoro | 1 1

JIBUKEHUS C 1IEJIbIO OMPENEICHNS MTHOBEHHOW CKOPOCTH"
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https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

n/n

Tema ypoka

KonnuecTtBo yacos

Bcero

Konrtponbnsle | [IpakTuueck

paboThl

paboThI

126

®duznyeckuil MpakTUKyM 1o teme "M3Mepenune yckopeHus mpu
IIPSIMOJIMHEMTHOM PaBHOYCKOPEHHOM JIBM>KEHHUM 110 HAKIIOHHOM
mnockoctr" unu "HccnenoBanue 3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUN"

1

127

PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHSI 3HAHUIH 110
teme "Kunemartuka"

128

PesepBHbIil ypok. O000IICHNE B CHCTeMAaTH3allus 3HAHUH 110
teme "Jlunamuka"

129

PesepBublil ypok. O60011eHHE ¥ CUCTEMATU3AIIMS 3HAHUN 10
teme "CraTtuka TBepaoro Tena"

130

PesepBHblil ypok. O600111€HHE U cUcTeMaTH3alMs 3HaHU 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

131

PesepBHblil ypok. O600111€HHE U cUCTeMaTH3alMs 3HaHU 110
teMe "OCHOBBI MOJIEKYJISIPHOKMHETUYECKOU Teopun"

132

PesepBubliil ypok. O60011€HHE U CUCTEMATU3AIIMS 3HAHUM 10
teme "Tepmonunamuka. TenaoBbie MalMHbI"

133

PesepsHblil ypok. O600111€HHE U cUcTeMaTH3alMs 3HaHU 110
TeMme "ArperaTHble cocTosiHUS BemecTBa. da3oBbie nepexos!”

134

PeseprubIil ypok. O60011eHHE U CUCTEMATH3AIIMS 3HAHUN 110
TeMe "OnekTpuueckoe nosue"

135

PesepBHbIit ypok. O600111€HNEe U CHCTeMaTU3alus 3HAaHUH 10
teMe "[1oCTOSHHBIN 21eKTpUuUecKuid ToK"

136

PeseprubIil ypok. O60011eHHE U CUCTEMATH3AIIMS 3HAHUM 10
Teme "Toku B pa3nnyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

11 KJIACC

No

/1

Tema ypoxka

KoauuectBo yacoB

Bcero

KoHnTposbHbie

paboTsl

[IpakTrueckue
paboTsl

B3anMopeicTBre MOCTOSIHHBIX MarHUTOB M IIPOBOJAHUKOB C
ToKOM. MarautHoe noje. ['unoreza Amnepa

Bexrop maruntHOM nHAYKIMu. [IpuHIMn cynepno3nnnu
MAarHUTHBIX MOJed. JIMHUY MarHUTHOM MHIAYKLIMU

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Pemrenue 3anau

[Ipumenenue 3akoHa AMnepa. DIeKTPOU3MEPUTEILHbBIE
PUOOPHI

Cuna JlopeHiia, e€ HanpaBJIe€HUE U MOAYJb. [[BHKeHUE
BapH)KGHHOﬁ YaCTHULIbI B OTHOPOJAHOM MAarHuTHOM II0JIC

Pemenue 3agau



https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

No Tema ypoka KonnuectBo yacoB
n/m Bcero| Konrpomnbasie | [IpakTrdeckue
paboThl paboThI

8 |Pabora cunsl Jlopenna 1

9 |Pemenue 3amau 1

10 [MarnuTHOe noje B BemiecTBe. DeppoMarHeTHKH, rapa- u 1
JTMaMarHeTUKH

11 |OcHoBHBIE cBOIicTBa peppomMarHeTUKoB. [Ipumenenune 1
(beppomMarHeTuKoB

12 |Pemenue 3amay o reme "Marauraoe nose" 1

13 |SIBnenue snexTpoMarauTHOM HHIYKIMH. [IoTOK BekTOpa 1
MarHUTHON WHITYKITUU

14 |D5AC unaykuuu 1

15 |3akon anekrpomarHuTHOM MHAYKUKUK Dapajes 1

16 |2/1C uHAYKIMH B ABIKYIUXCS TIPOBOJHUKAX 1

17 |Pemenue 3amau 1

18 |IIpaBumno Jlenma 1

19 |MuapyktuBHOCTH. KaTylika HHIYKTUBHOCTH B IIETTH 1
MOCTOSIHHOTO TOKa

20 |SBnenue camoumuaykuuu. 1C caMOMHIYKIIUU 1

21 |DHeprus MarHUTHOTO TOJIST KaTYIIKH C TOKOM. 1
DNEeKTPOMarHuTHOE MOJIe

22 |Pemenue 3amau 1

23 |O0006IIeHre ¥ CHCTeMaTU3alus 3HAHUH TI0 TeMe 1
"OnexkTpoauHaMuka"

24 |KouTposbHas paboTa o teme "DieKTpoAMHaMUKa" 1 1

25 |Ammumatyna u $asa konebaHui 1

26 |Ilepuon u yactota kosnebanuid. [Teprnom MaabIx CBOOOTHBIX 1
KosjeOaHuit MaTeMaTudeckoro MastHuka. [lepros
CBOOOJTHBIX KOJICOAHUH TIPYKUHHOTO MassTHHKA

27 |3aryxaromme Kosebanus. BeiHyk/1eHHbIE KOTIeOaHMs. 1

Peszonanc



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09

No Tema ypoka KonnuectBo yacoB
n/m Bcero| Kourponsusie | [IpakTryeckue
paboThl paboThI

28 |Pemenue 3amau 1

29 |O060061eHre U cucTeMaTU3alus 3HaHu| 110 TeMe 1
"Mexannueckue Koneoanus"

30 |OnekrpomaruutHbie Konebanus. KonebareabHbIi KOHTYD 1

31 |Dopmyna Tomcona. CBs3b aMILTUTY/IbI 3apsaa 1
KOHJICHCATOPAa C aMIUIATY 10N CHITBI TOKA B KOJICOATEIIEHOM
KOHTYpE

32 |3aKoH COXpaHEHHs SHEPTUHU B UACATHLHOM KOJeOaTeIbHOM 1
KOHTYpe

33 |3aryxaromue IeKTPOMarHuTHbIE KoIeOaHusl. 1
By K ICHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHMS

34 |IlepemenHslii TOK. Pe3ucTop n KOHIEHCATOP B LIETTH 1
MEPEMEHHOTO TOKa

35 |Karyuika HHAYKTUBHOCTH B LIEIH IEPEMEHHOTO TOKa 1

36 |3axon OMa Jj1st 2JIEKTPUIECKOH 1IEeNH MePeMEHHOT0 TOKa 1

37 |MomHOCTh MEPEMEHHOT0 TOKa. AMILTUTYIHOE U 1
JEHCTBYIOIIEe 3HAUCHHUE CHITBI TOKA U HATIPSDKESHUS

38 |Pe3oHaHC B 3JIEKTPUYECKOH TICTTH 1

39 |Permrenue 3agau 1

40 |UneansHblif Tpanchopmarop. [IponsBoacTBo, nepesaya u 1
MOTpeOJICHNE ITEKTPUICCKONH YHEPTHH

41 |Peurenue 3agau 1

42 |O60011IeHHEe U CUCTeMAaTH3alus 3HAHUI 110 TeMe 1
"JJIeKTpOMarHuTHEIE KoeOanus"

43 |MexaHHYECKHE BOJIHBI. XapaKTECPUCTUKH MEXaHHUECKUX 1
BOJIH

44 |3Byk. XapaKTepUCTUKH 3ByKa 1

45 |Hudpa3Byk u ynapTpas3sByk. lllymoBoe 3arpsisneHue 1
OKpYKaroIen cpebl

46 |DnexkTpoMarHUTHBIC BOHBL. M3ydeHne sIeKTpoMarauTHeix | 1
BOJIH

47 |DOHeprus 371€KTPOMarHUTHbIX BOJIH. CBOMCTBA 1

SJICKTPOMAardHuTHBIX BOJIH



https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

No Tema ypoka KonnuectBo yacoB
n/n Beero| Konrposbusie | ITpakTuueckue
paboThl paboThI

48 |IIkana 3JIeKTPOMarHUTHBIX BOJH. [IpumMeHeHune 1
JNIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

49 |[IpuHIHMITBEI PaTUOCBSI3U U TEICBUACHUS. Pagronokamms. 1
DNIeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAOIel Cpe/Ibl

50 |KontpoasHas padota o teme "Konebanus u BoHBI" 1 1

51 |Cger. 3aK0H NPSIMOJIMHEHHOTO PaCIPOCTPaHEHUs CBETA 1

52 |Pemenue 3a1a4 Ha IPUMEHEHHE 3aKOHA MPSIMOIUHEHHOTO 1
pacmipoCcTpaHEHUs CBETa

53 |Otpaxenue cBerta. [Tnockoe 3epkano. Chepuueckoe 3epkano| 1

54 |IlpenomiieHue cBeta. AOCOTIOTHBINM U OTHOCHTEIBHBIN 1
noKasareib npenomienus. [lonHoe BHyTpeHHee OTpakeHue.
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPaKEHUS

55 |Pemienue 3a1a4 Ha IPUMEHEHNE 3aKOHOB OTPAXKEHUS U 1
MIPEIOMIICHUS CBETa

56 |Xon myueit B mpusme. Jucnepcust ceera. CI0KHBIN cOCTaB 1
oenoro ceera. L{Bet

57 |JIun3el. DOKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIAa JTUH3BI 1

58 |I[loctpoenue n300pakeHM B TNH3aX U UX CUCTEMaX. 1
VYBenu4ueHue JuH3bI

59 |Pemenwue 3a1a4y Ha MOCTpOCHHUE N300paKEHHIA, TIOTydaemMbIx | 1
C TIOMOIIIBIO JTUH3

60 |I';ma3 kak onTUyeckas cucrema 1

61 |Pemenue 3amau. [Ipenensl mpUMEHUMOCTH reoMeTprdeckon | 1
OIITHKH

62 |CxopocTh CBETa M METOJIBI €€ H3MEPECHHUS 1

63 |ducnepcus cBera 1

64 |WuatepdepeHius cpera 1

65 |KorepeHTHBIE HICTOYHHUKH. Y CJIOBUS HAOIIOICHUS 1
MaKCHMYMOB 1 MUHUMYMOB

66 |Pemenue 3amau 1

67 |Ilpumenenue uHTepdeEepeHINH 1

68 |/dudpakuus ceera 1



https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8

No Tema ypoka KonnuectBo yacoB
n/m Bcero| Konrpomnbasie | [IpakTrdeckue
paboThl paboThI
69 |dudpakuonnas pemerka. Y ciaoBre HaAOIIOICHUS TIIaBHBIX 1
MaKCUMYMOB
70 |Pemenue 3amau 1
71 |Pemenue 3amau 1
72 |IlomepedHoCTh cBeTOBBIX BOJH. [lonsipu3zanus cBeta
73 |CBeToBbI€ ABIICHUS B IPUPOJIE 1
74 |OG6o0mmenue u cucreMaTH3anus 3HaHui mo teme "Onruka" 1
75 |KontponbHas pabota no reme «OnTuka 1 1
76 |I'paHUIIBI IPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH. 3aKOHBI | 1
ANEKTPOAMHAMUKH U MIPUHIIUII OTHOCUTEIILHOCTH
77 |Iloctynatel crienuanbHON TEOPUH OTHOCUTEIHHOCTH 1
78 |DHeprus U UMITYJIbC PENITUBUCTCKON YaCTHIIBI 1
79 |CBs13bp Macchl ¢ PHEPTUEH U UMITYIIBCOM PENIITUBUCTCKOM 1
YaCTHUIIbl. DHEPTUs TIOKOS
80 |T'umote3a M. [1nanka o kBaHTax. DOTOHBI 1
81 |Dueprus u umiyasc GoToHa 1
82 |®oroaddext. OnbiThl A. I'. CroneroBa. 3akoHBI 1
dhoTodrddexra
83 |Ypasuenue DitHmTeitHa 1715 poTodrddekra. "KpacHas 1
rpanuna” gotorddexra
84 |BoyHOBEIE CBOMCTBA YAaCTHI] 1
85 |Boxns! ne Bpoitns. [{nnaa BomHBI 1e bpoiis u pazMepsl 1
00JIaCTH JIOKATU3AIMH JBIKYIIEHCS YacTUIIbI
86 |KopIyckyJIsspHO-BOTHOBOH JTyaJIi3M 1
87 | dudpakuus >1eKTPOHOB Ha KpUCTAILIaX 1
88 |Pemenue rpaduueckux 3amad 1
89 |Pemenue pacu€THBIX 3a1a4 1



https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/e70195bd

Ne Tema ypoka KonnuecTtBo yacos
n/m Bcero| Konrpomnbasie | [IpakTrdeckue
paboThl paboThI
90 |KontponpHas padora o remam: "OcHoBbl CTO", 1 1
"KopnyckynsipHO-BOJIHOBOM Ayann3m"
91 |OmnbITHI MO UCCIEAOBAHUIO CTPOCHUs aToMa. [ imaneTapHast 1
Mozenb atoma Pesepdopaa
92 |Ilocrynatsl bopa 1
93 |Bunsl cnexTpoB. CriekTp ypoBHEH sHepruu aroma Bogopoaa | 1
94 |CnoHTaHHOE U BBIHYXJICHHOE U3TYyYCHUE CBETA 1
95 |JIazep 1
96 |Hyxmnonnas monens sigpa I eiizendepra-lBanenko. 3apsa u 1
MaccoBoe uucio aapa. M3oromsl. PaanoakTuBHOCTH
97 |3akoH paaroakTUBHOTO pacmana. CBoMCTBa 1
MOHM3HPYIOUIETO U3Ty4YCHUs. BinsHue painoakTHBHOCTH HA
KUBBIE OpraHu3Msl. Jlozumerpust
98 |DHeprus cBs3U HYKJIOHOB B Aape. SnepHble cuibl. Jledext 1
Macchl sapa. AnepHble peakuuu. S epHble peakTopBl.
[Tpobnembl ynpaBiasieMoro TepMOsIepHOTO CHHTE3A.
DKOJIOTUYECKHE acTIeKThI Pa3BUTHSI SICPHON YHEPTETHKU
99 |MeToBl perUCTpalliy U UCCIISTOBAHUS JIEMEHTaPHBIX 1
yactull. PyHaaMeHTalbHble B3auMoJieiicTBus. bapuonsl,
Me30HBI U JienToHbl. [Ipencrasnenne o CrangapTHOR
Mojienn. KBapk-TiitooHHas MOJIENb alpOHOB
100 | ®usuka 3a nmpenenamu CrangapTHoi moaenu. TémHas 1
Matepus U TéMHas 3Heprusa. EnunctBo ¢pusnyeckoit
KapTUHBI MUPa
101 | Dtamsl pa3BUTHS aCTPOHOMHU. 3HAUYECHUE aCTPOHOMHH 1
102 | [TpuMeHUMOCTh 3aKOHOB (PU3UKH [T OOBSICHEHUS pUpoasl | 1
KOCMHYECKHX 00BEKTOB. MEeTO b aCTPOHOMHUYECKHIX
HCCIIEN0OBAHUMN
103 | CoBpeMeHHbIE ONTHYECKHE TEIECKOIIbI, PaAHOTENECKOIIBI, 1
BHeaTMoc(epHast aCTpOHOMHUS
104 | Bup 3Bé3mHor0 HeOa. Co3Be3us, IpKUE 3BE3]IBI, TUTAHETHI, 1
WX BUJMMOE JIBUKECHUE
105 | 3BE311b1, UX OCHOBHBIEC XapaKTEPUCTUKU. J(narpamma 1
"CreKTpaJbHbIA KJIaCcC — CBETUMOCTB"
106 | 3Be3apI I71aBHOM HOCIIENIOBATEILHOCTH 1



https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c

No Tema ypoka KonnuectBo yacoB
n/m Bcero| KonrposnbHsble | [IpakTuueckue
paboThl paboThI

107 |Bayrpennee ctpoenue 38€31. CoBpeMeHHbIE TIpeacTaBiieHus| 1
0 MPOUCXOXKIACHUU U 3BotoK CoHIla 1 3BE3/1. DTarbl
JKU3HU 3BE3

108 | Mneunsiit [1yte — Hama ["anaktuka. TUMIBI TaJaKkTUK. 1
UYEpHble AbIPHI B s1pax rajJakTHK

109 | Bcenennas. Pacimpenne Beenennoii. 3akon Xao0ma. 1
Teopust bonbiioro B3peiBa. PennkroBoe u3nydeHue

110 [Macmrabnas cTpykrypa Beenennoit. Meraranaktuka 1

111 | ®usnueckuii npakTukym no teme "Habmronenue 1 1
nudpaknuu, “HTepHEpEHIIUN 1 TTOJIIpU3aliy cBera'

112 |O6001menye U cucTeMaTu3alus 3HaHUH 110 TEME 1
"Kunemartuka"

113 |O0001mEenne U cucTeEMaTU3alHsL 3HAHUH 10 TEME 1
"Kunemaruka"

114 |O6001menye ¥ cucTeMaTu3alys 3HaHUH 110 TEME 1
"Jlmnamuka"

115 |O000menne u cucteMaTh3anys 3HaHui mo reMe "CraTnka 1
TBepOoro Tena"

116 |O6001IeHe U cucTeMaTH3alsl 3HAHUH 110 TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

117 |O000mmenne u cucteMaTr3alys 3HaHui 1Mo TeMe "OCHOBBI 1
MOJICKYJIIPHO-KUHETUUECKOU TeopHru"

118 |O6001Eenre U cucTeMaTH3alus 3HAHUH 110 TEME 1
"TepmonnHamuka. TeniaoBble MAIUHBI"

119 |O06001enne U cucTeMaTH3als 3HAHUH 110 TEME 1
"Arperatsble cocTosiHus BemectBa. da3oBbie nepexoabr"”

120 |O000IeHne U cucTEMATU3AIHS 3HAHUH 110 TEME 1
"Onektpuueckoe nose"

121 |O0001IeHne U cucTEMATU3allUA 3HAHUM 10 TEME 1
"TIoCTOSIHHBIN PIEKTPUUECKUI TOK"

122 |O0001enne U cucTeMaTh3alys 3HaHuil 1o TeMe "ToKu B 1
pa3IMYHbIX cpenax”

123 |O6001Eenre U cucTeMaTH3aIus 3HAHUH 110 TEME 1
"MaruuTHoe 1oje"

124 | PezepBHblit ypok. O000IIeHNE U cUCTeMaTH3alus 3HaHui mo| 1
TeMe "DIeKTpoOMarHuTHas MHIyKus'"

125 | Pe3epBHbIii ypok. O0001mIeHNE U cucTeMaTH3alus 3Hanui mo| 1
teme "Mexanndeckue Kojeoanus"

126 |Pe3epBHbIil ypok. O000IICHNE U cHCTeMaTH3alus 3HaHui ol 1
Teme "DIeKTpOMarHUTHBIE KoyieOaHus"

127 | Pe3epBHblii ypok. O0001mIeHNE U cucTeMaTH3alus 3Hanui mo| 1



https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
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No Tema ypoka KonnuectBo yacoB
n/m Bcero| Konrpomnbasie | [IpakTrdeckue
paboThl paboThI
Teme "MexaHn4YecKue 1 3JEKTPOMArHUTHBIE BOJIHBI"
128 |Pe3epBHbIil ypok. O000IICHNE B cCCTeMaTH3alus 3HaHui o 1
teme "OnTuka"
129 | Pe3epBHbIii ypok. O000mIeHNE U cucTeMaTH3alus 3HaHui mo| 1
Teme "OcuoBrl CTO"
130 |Pe3eprHBIil ypok. O000IICHNE B cHCTeMaTH3alus 3HaHu# ol 1
teme "KopnyckynsipHo-BoJaHOBOW qyanusm"
131 | Pe3epBHbIii ypok. O000mIEeHNE U cucTeMaTH3alus 3Hanui mo| 1
TeMe "®u3uka atoma"
132 |O6001enne U cucTeMaTH3alus 3HaHUH 110 TEME 1
"Kunemartuka"
133 | Pe3epBHblii ypok. O0001IeHNE U cucTeMaTh3alus 3Hanui mo| 1
Teme "@u3nKa aTOMHOTO SIIpa M 3JIEMEHTAPHBIX YacTuIl"
134 | Pe3epBHbIii ypok. O000mIeHNe U cucTeMaTH3alus 3Hanuid mo| 1
Teme "DIeMeHTHI acTpou3uKu"
135 |O0001enne 1 cucTeMaTH3alysl 3HAHUHI 10 TEME 1
"Kunemaruka"
136 |O6001IEeHNe U cucTeMaTH3al|sl 3HAHUH 110 TEME 1
"KunemaTtuka"
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 4 1

ITPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KJIACC
Kon
NpoBepPseMOro IIpoBepsieMble mpeMeTHbIE pPe3yJbTATHI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/LHOM 1]
pe3yJjbTara
101 JleMOHCTpHpOBaTh HAa PUMEPAX PONb U MECTO (PH3UKU B (HOPMHUPOBAHUH COBPEMEHHON HAYUYHOI
' TEXHOJIOTHH, B IPAKTUYECKON ACSITEIBHOCTH JIFOEH
10.2 Y4uTHIBATh TPAHUIIE IPUMECHEHHS H3YUYECHHBIX (PU3MYECKUX MOJENEH: MaTepHaibHas TOUKa, HHE|
' U7eanbHbIN ra3; MOJIENN CTPOCHHUS Ta30B, JKUAKOCTEN U TBEPIBIX TEJ, TOUSUHBIA AIEKTPUUECKUI 3¢
Pacmo3naBats gu3ndeckue siBICHUS (IIPOLECCH) U OOBSICHATH HX HA OCHOBE 3aKOHOB MEXaHUKH, M
U DJICKTPOJMHAMHKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOINHEHHOE JBIDKCHHE, CBOOOTHOE T
10.3 umopeticteue Tem; nuddysus, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KUIKOCTEH W TBEPIBIX TEI, W
TEIUIOBOE PaBHOBECHE, UCMApPEHHE, KOHAEHCALMsl, IJIaBJICHUE, KpPUCTAJUIM3alMs, KUIIEHUE, BIIay
HarpeBaHUM B 3aKpBITOM COCYJIE, CBSI3b MEKY IlapaMeTpaMH COCTOSIHUS ra3a B U30IIpoLieccax; die



https://m.edsoo.ru/96a7a2dd
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Konx
MPOBEPSIEMOTO
pe3yJjbTaTa

10.4

IIpoBepsieMble MpeIMeTHbIE pPe3yJbTAThHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOI 1]

OmnuceIBaTh MEXaHUYECKOE ABMIKCHUE, UCIIOJIB3Yys (1)H3H‘IGCKI/I€ BCJIIMYMHBI: KOOpAWHATA, ITYTh, II
HUMITYJIBC TEJIa, KUHCTUYCCKas OHCPIusd, NOTCHIHUAJIbHAsA OJOHEPIUsd, MCEXaHHUYCCKasA pa60Ta, M
TpaKTOBAaTb (1)H3H‘ICCKPII>1 CMBICJI HCHOJIB3YEMBIX BCIWYUH, UX 0003HaYeHUs U CAWHUIIBI, HaXO
BCJIMYMHY C IPYTMMHA BCIIMYUHAMU

10.5

OnuchIBaTh M3yYCHHBIC TEIUIOBBIC CBOWCTBA TEJN M TEIUIOBBIC SBJICHUS, HCIOIB3YS (DU3UYECKI
KMHETUYECKask SHEPIHsl XaOTUUECKOTO JABMKEHUS MOJIEKYJI, CPEIHEKBaIpaTUYHAsl CKOPOCTh MOJIEK
raza, KO3 (QUIUCHT MOJE3HOTO NEHCTBUS TEIJIOBOTO JBUTATEINS; IPH OMUCAHIH MPABMIBHO TPAKT
0003HaYCHHUS U €IUHAIBI, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HYCCKYIO BETHUUHY C [

10.6

OnuceBaTh N3yYCHHBIC SJICKTPHUCCKHUE CBOMCTBA BEIIECTBA M AIICKTPUUECKIE SBICHUS (IIPOIIECC
3apsl, 2JEKTPUUECKOoe I0Je, HApsHKEHHOCTH I0JIA, NOTEHIMAJ, pa3HOCTh MOTEHLHAJOB; MPHU (
HCIIOJIb3YEMBIX BEJIMYHH, HX 0003HAYCHUS U CIUHAIIBL; YKA3bIBaTh (JOPMYJIBI, CBS3BIBAIONIHE TaHH)

10.7

aQHAJIM3UPOBATh (PM3UUYECKUE MPOLECCH U SIBICHMSA, UCHOb3Yyd (pu3ndeckrue 3aKOHBl U IMPUHIIY
HproTOHA, 3aKOH COXpAaHEHMsS MEXaHHMUYECKOH O3HEpruM, 3aKOH COXPAHEHMS UMIIyJIbca, IIp
MHEPIMANBHBIX CHCTEM OTCUETa; MOJICKYISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ia
TEIUIOBOTO ABIXKEHUS MOJIEKYN C abCOJIOTHOHM TeMIepaTypoil, MepBbIi 3aKOH TEPMOIUHAMUK
Kyrona; mpu 3TOM pa3nudarh CI0BECHYIO (POPMYIHPOBKY 3aKOHA, €10 MaTEMAaTHIECKOE BHIPayKeHN

10.8

OOBSCHATL OCHOBHBIC TPWHIIMITBI JCHCTBHS MAaIlUH, IPUOOPOB M TEXHUYECKHX YCTPOWCTB; P
MOBCETHEBHOMN KNU3HHU

10.9

BBIMONHATE 3KCIEPHUMEHTHI 110 UCCIIEAOBAHHUIO (DM3UYECKHX SIBJICHHN M TPOLECCOB C HMCIOJIB30
dbopMynrpoBath mpobieMy (3a1ady) U THIOTE3y y4eOHOr0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY |
(hopMyTHPOBATH BHIBOJIBI

10.10

OcCyIecTBIATh MPSMBIE M KOCBEHHBIC M3MEPEHUsS (PU3NYECKUX BEJNWYMH; NMPHU 3TOM BHIOHpAT
U3BECTHBIE METOABI OLIEHKY MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBarh 3aBUCHMOCTH MEXIY (GH3MYCCKUMU BEIMYMHAMHU C HCIOJB30BAHHEM TPSIMBIX
(UKCHPOBATh PE3ybTATHI MOJYUSHHON 3aBUCUMOCTH (DH3MUECKUX BEJIMYWH B BHJIE TaOIUI U Tpad

10.12

COGJ’HOI[&TL ImpaBujia 0e30MIacHOro TpyAda npu NpoOBEACHHUU HCCIIEA0BaHMI B paMKax yqe6H0r0 OK
ACATCIIBHOCTH C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX YCTpOﬁCTB u J1a60paT0pH0r0 OGOpy&OBaHHfI

10.13

Pemate pacuéTHBIC 331a4M C SBHO 3aJaHHOM (PU3HMUCCKON MOJEIBIO, UCTIONB3Ys (PU3HUECKHE 3aK
BBIOMpaTh (PU3NYECKYI0O MOJEINb, BBIACTATH (DH3HMUCCKHE BEIWYMHBI U (OPMYIIBI, HEOOXOINMBIC
PeaIbHOCTh MOTyYEHHOTO 3HAUCHHS (PU3MUCCKOMN BETHMYMHEI

10.14

PemaTe kauecTBeHHbIE 33/1a4U: BHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO LIEMIOUKY PACCYXKJIE]
U (U3HYECKUE SIBICHUS

10.15

Hcnonp30oBath mpu pelIeHHH YYeOHBIX 3a/a4 COBPEMCHHBIC HH()OPMAIMOHHBIE TEXHOJIOTHU
MPEACTaBIICHUS YICOHOW M HAyYHO-TIOMYJISAPHON WH(OpMAIWMH, MOTYYECHHOH U3 Pa3MYHBIX U
uH(bOpMAIHIO

10.16

ITprBOIUTE MpUMEPHI BKIAA POCCUICKHX U 3apyOeKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, Of
TEXHUKU U TEXHOJIOI'MH




Konx
MPOBEPSIEMOTO
pe3yJjbTaTa

10.17

IIpoBepsieMble MpeIMeTHbIE pPe3yJbTAThHI 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOI 1]

Hcmonp30oBaTe TeOpeTHUYECKHE 3HAHUS MO (U3MKE B ITOBCEAHEBHOM JKU3HH IS 00Oecmedc
Y TEXHUYECKUMH YCTPOUCTBAMHU, ISl COXPAHEHHS 30POBBS U COOTIONECHHS HOPM 3KOJIOTHIECKOTO

10.18

PaboTars B rpymie C BBIIONHEHHEM Pa3lUYHBIX COIMANBHBIX POJEH, IUIAaHUPOBATH PabOTy |
IUIAHUPOBATH JIEATENILHOCTh B HECTAHJIAPTHBIX CUTYaAlUSIX, aJIeKBATHO OLICHUBAThH BKIIAJ KaXKIOTO
pOoOJIEMBI

11 KJIACC

Kon
NPOBEPAEMOro
pe3yabTara

11.1

HpOBepHeMbIe NMpeAMETHBIEC PE3YyJIbTAThl OCBOCHUHA OCHOBHOI1 06p230B2TeJILHO[71 I

JleMOHCTpUpPOBaTh HAa MPHMEPAaX POJIb U MECTO (U3UKKA B (DOPMHUPOBAHUM COBPEMCHHOW HayJH(
TEXHOJIOTHH, B MPAKTUUECKOU JEATETLHOCTH JIFOACH, IIeIOCTHOCTh M €IMHCTBO (PH3MUECKON KapTHHI

11.2

Y4uTHIBaTh TPAHUIBI TPUMEHEHUS H3YUEHHBIX (PU3UUECKUX MOJENEH: TOUCUHBIH 3JEKTPUIECKUIA 3a
A7pa MpH PELIeHUH PU3NUECKUX 3a/1ad

11.3

PacrniozHaBath (usuueckue SBIEHUS (IIPOLECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB 3JIEKTPOANHAN
TEIIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE ICUCTBHUS TOKA, B3aUMOACHCTBHE MArHHUTOB, DJICK
MPOBOJHHUK C TOKOM W IBIDKYIIIMUCS 3apsid, IEKTPOMAarHUTHBIC KOJNEOAHUS M BONHBI, IPSMOJIAHE
nHTepdepeHIrs, TUPPAKINA | TOJIAPU3ANNS CBETa, TUCIIEPCHs CBETa, (POTOCKTprUIecKuid 3 dek
HEeYaToro CreKkTpa aToMa BOJIOpOa, CCTECTBEHHASI M HCKYCCTBEHHAS PaJHOAKTHBHOCTD

114

OnuceIBaTh N3YUCHHBIC CBOMCTBA BCIICCTBA (SHCKTpI/IquKI/Ie, MarHuTHBIC, OIITHYCCKHEC
Y DJIEKTPOMATHUTHBIE SIBIICHUS (IIPOIECCHI), HUCTOIB3Ysd (U3NYECKHE BEIWYWHBL: DIEKTPHUEC
AJIEKTPUYECKOE COMPOTUBIICHUE, Pa3HOCTh moTeHiuanoB, J/IC, pabora Toka, HHAYKIUSA MarHUTH
KaTYIIKA, DHEPTHs 3JICKTPUYECKOTO M MAarHUTHOTO IIOJICH, MEPUOJl W YacToTa KOJICOaHHH B K
TapMOHMYECKHUX DJICKTPOMArHUTHBIX KOJIEeOaHUH, (POKYCHOE PACCTOSIHHUE W ONTHYECKas CHia JIH
CMBICIT HCITOJIb3YEMBIX BETUUUH, UX 0003HAUCHHS ¥ SAUHUIIB, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIIC

115

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUSA W IMMPOLECCHI, UCIIOJIb3Ys (1)H31/I‘IGCKI/IG BCJIMYHHBIL. CKC
CBC€Ta, DHCPIruss U HUMITYJIbC q)OTOHa, nepuon mnoJgypacmanga, SHEpTrus CBA3U ATOMHBIX AACP, IIP]
HCIIOJB3YEMbIX BCIWYUH, UX 0003HauCHUS H CAUHUIIBI; YKa3bIBaTb q)OpMny)I, CBsA3BIBAIOIINEC 1
BBIYHCIIATh 3HAUYCHUC (1)PI3I/I‘IGCKOI>‘I BCIIMYHHBI

11.6

AHamM3upoBaTh (PU3UUECKHE MPOIECCHI U SBICHUS, HCIOIB3YS (U3NIECKUE 3aKOHBI U MTPHUHIIHIIBL:
COEIMHEHUs NPOBOAHUKOB, 3akoH Jlxkoyns — JleHua, 3aKOH JIEKTPOMarHUTHOM HHAYKLUH, 3¢
OTPaXXCHUS CBETA, 3aKOHBI IMPEIOMIICHHSI CBETa, ypaBHeHHE DHHINTEeWHA 11 poTodddekTa, 3aKoH
COXPaHEHMs DJIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHs MAacCOBOIO YHUCIa, MOCTyjiaTel bopa,
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MaTEMaTH4YECKOE BhIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JaCT!




Konx

NMPOBEPsSIeMOro IIpoBepsieMble mpeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeILHOM I
pe3yabTara
11.7 Omnpenensars HalpaBJIeHHE BEKTOPa HHAYKIIMH MarHATHOTO TIOJISI IIPOBOTHHUKA C TOKOM, CHITBI AMIIE]
11.8 CTpouTh B ONMHCHIBATH N300paKEHHUE, CO3/1aBaeMOe TUIOCKUM 3epKajioM, TOHKOM JIMH30H
BEITOMHATE SKCHEPHMEHTHl 110 HCCIEIOBAHHUIO (DPU3NYECKUX SIBICHUH WM IIPOIIECCOB C HCIIOJNB3
11.9 (dopmynmpoBath mpobieMy (3amady) M THIOTE3y Y4eOHOrO 3KCHEepHMEHTa, COOMpaTh YCTaHOBK)
(OpMyIIHpPOBATH BEIBOJIBI
11.10 OcymiecTBIAT MpsMBIE U KOCBEHHBIE N3MEPEHHs (U3NYECKUX BEIUYMH; IIPU 3TOM BBIOUPATH OIT!
' METO/IbI OIIEHKH HOTPEIIHOCTEl N3MEepPEeHUI
1111 HccnenoBats 3aBHCIMOCTH (PU3WIECKUX BEITMYUH C HUCIIONB30BAHUEM TPSIMBIX H3MEPEHHIA; TIPH AT
' MTOITY4IEHHOH 3aBUCUMOCTH (PH3MUESCKUX BETHYHH B BHJE TaOIHIl U TPaUKOB, ATaTh BEIBOIHI 110 pe
11.12 CoOmonarh mpaBuiia 0€30MACHOTO TPyAa NMPH POBEACHUH HCCICIOBAHHA B paMKax y4eOHOTO
' JeSITeNbHOCTH C HCIIOIh30BAaHHEM H3MEPUTENBHBIX YCTPOHCTB 1 T1a00paTopHOro 000pyI0BaHHS
Pemate pacuéTHble 3a7aud ¢ SIBHO 3aJaHHOM (DM3MUECKON MOJENbI0, UCHONb3Ys (hu3ndeckue 3a
11.13 BBIOMpATh (PU3NUECKYIO MOJIETb, BBIACIATh (PU3UUECKIE BENUIUHBI U (POpMYINbI, HEOOXOJUMBbIE IS
MOJY4EHHOT O 3HaUeHUs (PU3NUECKOH BETMYHHBI
11.14 Pemmate kxauecTBEHHBIE 3a/1aUd: BBICTPAMBAThH JIOTHYECKH HEMPOTHBOPEUUBYIO IIETIOUKY pacCyKIel
' (bHU3MYECKUE ABICHUSL
Hcnonp3oBath mpw  pelieHHMH Y4eOHBIX 3aJad COBPEMEHHBIC HH(POPMAIMOHHBIE TEXHOIOI
11.15 W NIPEJICTAaBIICHUS. y4eOHOW W HAyYHO-TIOMYJIAPHOHM WH(OPMAIMHU, MOJYYCHHOH W3 pa3InIHBIX
HH(GOPMAITHIO
11.16 OOBSICHATh NPUHINIIBI ICHCTBUS MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOICTB; pa3anyarh yCIOBHS
1117 [IpuBoANTH MpUMEpHI BKJIaJa POCCHHCKUX M 3apyOe)KHBIX YUEHBIX-(DU3MKOB B pa3sBHTHE HAayKH, B
' TEXHUKH ¥ TEXHOJIOTHH
11.18 Vcnonb30BaTh TeOpeTUUIECKUE 3HAHUS MO (PU3HUKE B IOBCETHEBHOM KM3HU Ui obecreueHus 6e30
' YCTPOHCTBAMH, [Tl COXPAHEHNUS 3/I0POBBS M COOTIOICHUS HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPY
11.19 Paborats B rpymIie ¢ BEITOIHEHNEM PA3IMYHBIX COLMAIBHBIX POJIEH, IITAaHMPOBAaTh PabOTy TPYIIIIEL,

ACATCIIbHOCTb B HCCTAHAAPTHBIX CUTyallUAX, aICKBATHO OUCHNUBATH BKJIA/J] KaXXA0I'0 U3 YY4aCTHHUKOB 1

MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Kon nposepsiemoro
3JIEeMEeHTAa

pasnena

IIpoBepsiemble 3J1eMeHTHI coe



Kox

Konx nposepsiemoro

IIpoBepsieMblie 1eMEHTHI COJIE

pasnena 3J1eMEHTa
OU3NKA U METO/JJbl HAYYHOI'O ITO3HAHI
11 ®uzuka — Hayka O mpupoje. HaydHble METOIbI MO3HAHHS OKPYKAIOLIEr0 MUP
1 ' IPUPOABL. DKCIICPHMEHT B (PH3HKE
MonenupoBanue (U3NYECKHX SIBICHHA WM mporeccoB. HayuHple rumote3nr. O
1.2 ¢usnueckux 3akoHOB. IIpuHiun coorBerctBus. Ponb u Mecto ¢usuku B o
MIPAKTHUYECKON ACITEIbHOCTH JIOACH
2 MEXAHUKA
KMHEMATHKA
211 Mexanuueckoe JBrxKeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBUKEHUA. CUCTEM:
912 Ilepemenienue, CKOpoCTh (CpelHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEH
o xoopauHaT. CloskeHHe NepeMeIleHuit U CIIoKeHHe CKOpPOCTeit
913 PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsAMONMHEWHOe nBIbKeHHWe. ['padukn 3a
o MepEeMEIICHUS] MaTepUabHON TOUKH OT BpEMEHH
2.1
214 CBo0OoHOE majieHre. Y CKOpeHHe CBOOOTHOTO MaIeHUS
215 KpuBonuneitnoe nBmxeHne. PaBHOMEpHOE ABMKEHHE MAaTEPUATBHOW TOYKH TIC
o Ilepuon u yactora. LIeHTPOCTPEMUTENEHOE YCKOPEHHE
2.16 TexHu4ecKkHe yCTpOiCTBa: CIUAOMETP, JBUKEHUE CHAPSI0B, LICIIHBIE U PEMEHHBIE
ITpaktuueckue pabotel. M3MepeHne MrHoBeHHO# ckopoctu. McciemoBanue c
217 MOCIIEOBATEIbHBIC PaBHBIC TIPOMEXKYTKA BPEMECHHU IMPHU PABHOYCKOPSHHOM IIBIIX
IBIDKEHUS MIAPUKa B BI3KOH KUAKOCTH. V3yueHne MBIKEHHS Tela, OPOIIEHHOTO T
JUHAMUKA
221 ITpunnun orHocutensHocTy ["anunes. Ilepselii 3akoH HetoToHa. HEpLnanbHbIE Cl
2.2.2 Macca tena. Cuna. [IpuHIMIT Cyneprio3uuy Cui
293 Bropoii 3akon HeroToHa 111 MaTepHabHOM TOYKU B MHEPIUAIBHON CHUCTEME OTC
o TOUEK
2.2 224 3akoH BcemupHoro Tsarorenusi. Cuia tskectu. [lepBast kocMuueckas ckopocTs. Be
2.25 Cuna ynpyroctu. 3akoH ['yka
926 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJIBKEHHS U cujla TpeHHs mokos. Kc
o TeJa B KHUIKOCTH WJIH Ta3e
2.2.7 [MoctymartenbHOE U BpamaTeaIbHOE NBHKEHHE a0COIFOTHO TBEPIOTO Tela
2.2.8 MOMEHT CUJIbI OTHOCUTENIBHO OCH BpateHus. [1ineyo cuiel. YcnoBust paBHOBECHS 1




Kox

Konx nposepsiemoro

IIpoBepsieMblie 1eMEHTHI COJIE

pasaena JJIeMeHTa
2.2.9 TexHuYeckrne yCTpONCTBA: OAIMITHUKY, JTBKCHUE UCKYCCTBEHHBIX CITYTHUKOB
[Mpaktuueckue paboThl. 3yueHne nABMKEHUS Opycka TO HAKIOHHOW IUIOCKC
2.2.10 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B Je(POPMHUPYEMOH TIPYKUHE ¥
HccnenoBanue ycIoBUi paBHOBECHS TBEPAOTO TENa, IMEIOIIETO OCh BPAIICHHS
3AKOHbBI COXPAHEHUS B MEXAHUKE
231 Wmmynsc MaTepraabHOM TOYKH, CHCTEMbI MATEPHATBHBIX TOUEK. IMITYTbC CHIIBI 1
2.3.2 3akoH coxpaneHust ummyibca B UCO. PeakTrBHOE TBHKCHHE
2.3.3 Pabota cumst
2.34 MOIIHOCTE CHITBI
935 Kunetnueckas SHEPrust MaTepHaTbHON
h 0 KHHETHYECKOM SHEpPrum
2.3
936 [MorenumaneHast SHeprus. [loTeHnmampHas SHEprus ymnpyro aeopMHpPOBAHE
s TIOBEPXHOCTH 3eMJIH
2 3 7 HOTCHHI/I&HLHI)IG N HCIIOTCHIUAJIBHBIC CHIIBI. CBS[3I) pa6OTI)I HCIMIOTCHUHAJIBHBIX (
o 3aKOH COXPaHEHMs] MEXaHUUYECKOH IHEepTrHH
2.3.8 Ynpyrue v Heynpyrue CTOTKHOBCHHUS
2.3.9 TexHuYecKkHue yCTpoiCcTBa: JBUXKEHUE PAKET, BOAOMET, KOIEP, IPYKUHHBIHM TUCTOJ
5310 [MpakTrueckue paboThl. U3yueHue cBSI3M CKOpOCTEH Teld MpH HEYNpyroMm yua
o MeXaHUUYECKOH SHEPrUHU Tena
3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/JIMHAMU
OCHOBBI MOJIEKVJIAIPHO-KMHETUYECKOU! TEC(
311 OCHOBHBIC TIOJIOXKEHHSI MOJICKYJISIPHO-KHHETHIECKON TeoprH. BpoyHOBCKOE IBIIK
o YACTHI] BEIIECTBA
3.1.2 Mogenu CTpOCHHS T'a30B, XKUIKOCTEH U TBEPIBIX TEN U OOBICHCHUE CBOWCTB BEIIIE(
31 3.1.3 Macca monekyn. Konnuecto BemectBa. [ToctossHHass ABoraapo
314 TemnnoBoe paBHOBecue. Temnepartypa u e€ usmepenue. llkana temneparyp Llenscr
3.15 Mogens uneansHoro raza. OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KHHETHIECKOH TEO
3.16 AOGcoioTHas TeMIiepaTypa Kak Mepa CpeHeld KHHETHIECKON SHEPTHHU TEILIOBOTO [
3.1.7 VYpasHenue Knaneiipona — MenzaeneeBa. 3akoH Jlanprona




Kox

Konx nposepsiemoro

IIpoBepsieMblie 1eMEHTHI COJIE

pasaena JJIeMeHTa
3.1.8 I"azoBbIe 3ak0HBI. 30MpoIiecchl B HICATFHOM ra3e ¢ MOCTOSHHBIM KOJTHYECTBOM B
3.1.9 TexHu4eckue ycTpoiicTBa: TEpMOMETP, OapoMeTp
3110 [IpakTrueckue paboThl. Mi3MepeHne mMacchl BO3ayxa B KiaccHOW kKomHate. Mccr
o paspe;KeHHOro ra3a
OCHOBbI TEPMOIMHAMUKN
3.21 TepMonuHamuueckas cucteMa. BHyTpeHHSS SHEPTHsI TEPMOJIMHAMHYCCKON CHCTEM
3.2.2 KonugecTBo TemioTe U padboTa. BHyTpeHHSS SHEPTHs OTHOATOMHOT'O HIICATEHOTO
323 Bupl Temonepenavn: TeIUIONPOBOIHOCTh, KOHBEKIIHS, U3TydeHHEe. TermoéMKOoC
o YeCTBA TEIUIOTHI [IPU TEIUIONEpPEIaye
3.2 3.24 [lepBrIii 3aK0H TepMOTUHAMHKH. [IprMeHeHHEe TIepBOTO 3aKOHA TEPMOTUHAMHKH K
325 TemnoBeie MamwHEL [IpuHOMTEL AeficTBHSA TEIDIOBBIX MamuH. [IpeoGpazoBaHus -
o neiictus (nanee — KI1JT) terosoit mammnbt. Luka Kapro u ero KITJ]
3.2.6 BTopoii 3axoH TepMonnHaMuki. HeoOpaTuMocTs npoiieccoB B pupo/ie. TernoBbie
3.2.7 TexHUYECKHE YCTPOMCTBA: IBUTATENIb BHYTPEHHETO CrOpaHusl, OBITOBOH XOJIOTHIIb]
3.2.8 IpakTryeckue paboThl. 3MepeHHe yaeIbHON TEITOEMKOCTH
ATPETATHBIE COCTOSIHI A BEHHIECBA. ®A30BBIE I1
331 [TapooOpa3oBanue u KoHJeHcalus. VcapeHue u KumneHue. Y aenbHas TeIioTa I
e JTABJICHUS
3.3.2 AOCOITIOTHASI M OTHOCUTEIbHAS BIAXKHOCTH BO3AyXa. HackImeHHsIN map
3.3.3 Tsépmoe Teno. Kpucrammmueckue n amopdHbIe Teaa. AHU30TPOIHSI CBOUCTB KPHCT
3.3
3.34 [TnaBnenue u Kpuctammu3anys. Y aenbHas TeroTa riasieans. Cyonumanus
3.35 YpaBHEHHE TEIUTOBOTO Oayanca
336 TexHUYECKHE YCTPOWCTBA: THTPOMETP M IICHXPOMETp, KaJOPUMETP, TEXHOJOTH
o HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH
3.3.7 ITpakTuueckue padoTsl. M3MepeHne BIa)KHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
4.1
41.1 DnexTpuzanus Tell. DIEKTpHUecKuil 3apsiy. [IBa BUIa SJEKTPUIESCKHUX 3aps 0B




Kox

Konx nposepsiemoro

IIpoBepsieMblie 1eMEHTHI COJIE

pa3nmena JJIeMeHTa

41.2 [TpoBOAHUKY, TUANEKTPUKU U TIOTYIIPOBOTHUKH

41.3 3aKOH COXpaHEHHsI ANEKTPHUUECKOT0 3apsia

4.1.4 B3aumopneiicteue 3apsnoB. 3akoH Kynona

4.1.5 Dnekrpudeckoe noje. HanpsskEHHOCTD AiieKTprdecKkoro modis. [IpuHImI cyneprios

4.1.6 PaboTa cun anekrpocraTiyeckoro mois. [lotenmuan. PazHoCTh MOTEHIIMAIOB

4.1.7 IIpoBOIHUKY U JUAIIEKTPUKH B IOCTOSIHHOM YJIEKTPUYECKOM I0JIE. JJudIeKTpuyecK

4.1.8 OnektpoéMkocTh. KoHzeHcaTOp. DIeKTPOEMKOCTD TUIOCKOTO KOHIEHCATOpa. DHEpI

419 TexHIYECKHE YCTPOWCTBA: AIEKTPOCKOI, SIEKTPOMETP, DIIEKTPOCTATUIECKAS 3aIIIH
o CTpYHHBII IPHHTED

4.1.10 [MpakTrueckue padboTel. I3MepeHue 1eKTpoEMKOCTH KOHIEHCATOpa

[TOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JINY

421 VY CII0BUS CYIIECTBOBAHUS TIOCTOSTHHOTO JIEKTPHISCKOT0 ToKa. MicTouHukH Toka. C

4.2.2 Hampsokenue. 3akon Oma i yyacTka nenu

4.2.3 DNEKTpUYECKOe COMPOTHBIIEHHE. Y IeTbHOE COMTPOTHBIICHHE BEIeCTBA

42.4 [TocnenoBaTensHOE, MapajuieabHOE, CMEIIIAHHOE COSTUHEHHUE TIPOBOTHUKOB

4.2.5 Pabora snekTprudeckoro Toka. 3akon [xoyst — Jlenma

4.2.6 MoOUIHOCTh ANEKTPUUYECKOTO TOKA

427 anektpojBmwxkymas cuna (ganee — IJIC) W BHYTpPEHHEE CONPOTHUBIEHHE WC
o aneKTpudeckoi rermi. Kopotkoe 3aMbIkaHme

4.2

4.2.8 DIEeKTPOHHAS POBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCTE COTIPOTHBIICHHS M

4.2.9 OnexTpuyeckuil TOk B Bakyyme. CBOICTBA 2JIEKTPOHHBIX ITyYKOB

4.2.10 [MomynpoBogauku. CoOCTBEHHAS W TIPUMECHAS IPOBOIUMOCTD ITOIYIIPOBOTHUKOB.

4211 DNEKTPUYECKH TOK B AIEKTPOIUTAX. DIEKTPOIUTHUECKAs AUCCOLMALIUSA. DIEKTPO

4212 OnexTpudeckuil TOK B ra3ax. CaMOCTOSTENBHBI U HECAMOCTOSTECIBHBIA Pa3psi
o [Tnasma

4213 TexHHUYeCKHE YCTPOICTBA: aMIIEpPMETpP, BOIBTMETP, PEOCTAT, HCTOYHUKU TOKa, 3:

HpI/I60pBI, TECPMOMETP COITPOTHUBIICHUA, BaKyyMHI)II\/’I AnOoa, TCpPMUCTOPLI U (bOTOpe?;P

4.2.14

HpaKTI/I'-IeCKI/IC pa6OTI>I. I/ISy‘-IeHI/IC CMCHIAHHOTO COCANHEHUA PE3NUCTOPOB.




Ko Kon nmpoBepsiemoro
a /L HPOBEP IIpoBepsieMble 3J1€eMEHTHI COfIe

pasnena 3J1eMeHTa
| N3mepenne 3J1C uCTOUHMKA TOKA U €r0 BHYTPEHHEr0 conpoTuBieHus. HabmoaeH:
11 KJIACC
Kox Kon
Temr NPOBEPSIEMOT0 IIpoBepsieMble 31eMEeHTHI COI
3J1eMeHTa
4 SJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHAS UH/
431 ITocTosHHBIE MarHUTHI. B3aumoaelcTBHE TOCTOSIHHBIX MarHUTOB
432 MaruutHoe none. Bektop marHuTHoM uHAykuuu. Ilpunnun cynepnosunuu. Jl
WHAYKIIAHU TI0JISI TOCTOSTHHBIX MATHUTOB
433 MarnutHoe ToJie MPOBOAHWKA ¢ TOKOM. KapTwHa IWHWHA MONS IMHHOTO TIPS
KaTyIIKH ¢ TokoM. OnbIT Opcrena. BzanMoseiicTBie MPOBOAHUKOB C TOKOM
4.3.4 Cuna Amrepa, e€ MOlyJib M HAaIlpaBJICHHE
435 Cuna Jlopenma, e€ MoTynb U HampaBiieHne. J[BIKeHNe 3apsKEHHOU YaCTHIIBI B O]T
4.3.6 SIBJICHUE 3TIEKTPOMArHUTHON MHIYKIINU
43 4.3.7 IToTok BekTOpa MarHUTHOM MHAYKLIUU
4.3.8 OJC nnaykuu. 3aKoH 3JIEKTPOMarHuTHON HHIyKun Papases
4.3.9 Buxpesoe anexrpuueckoe mone. 3/1C HHAYKIMH B POBOTHUKE, ABHUKYIIIEMCS TI0C
4.3.10 [IpaBuno Jlenna
4.3.11 WNunyktuBHOCTH. SABieHune camonnaykuuu. JJ1C caMonHAyKIUN
4.3.12 OHeprus MarHUTHOTO 110JI KaTyLIKU C TOKOM
4.3.13 ONeKTpOMarHuTHOE MoJe
4314 TexHuuyeckue ycTpoICTBa: MOCTOSIHHBIE MATHUTHI, 31€KTPOMATHUTHI, 31EKTPOABHU
medb
4.3.15 [Ipaktuaeckue padoTsl. V3ydeHne MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM. Mccrmesg




Kog

Kon
azrena NpoBepPsieMOro IIpoBepsieMble 3JIeMEHTHI CO/I
P 3J1eMEeHTa
UccnenoBanue siBiieHUS 3JEKTPOMAarHUTHON HHAYKLIUU
5 KOJIEBAHI A Y1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATHUTHBIE KOJII
51.1 KonebatensHas cuctema. CBoOoaHbIe KonebaHus. ['apmonnueckue xonedanus. [1e
512 IIpyxuHHBII MasTHUK. MaTeMaTu4eCKUi MasiTHUK
513 YpaBHeHUE TapMOHUYECKHUX
U TWHAMUYECKOE OMUCAaHIE KOIeOaTeTLHOTO ABIKCHUS
514 [IpeBparienre sHeprUU MPU rapMOHUYECKUX KoJiebaHusX. CBsA3b aMIUTUTY/IbI KOJI
CKOPOCTH U YCKOPEHUS
515 Konebatenpuplii  KOHTYp. CBOOOIHBIC 3JCKTPOMATHWTHBIC KOJIeOaHUS B
MeXaHMYECKHMU U HJIEKTPOMArHUTHEIMH Konebanusmu. Gopmyna Tomcona
5.1
516 3aKOoH COXPaHEHHUs SHEPTHUU B UCATBHOM KoJie0aTeIbHOM KOHTYpE
5.1.7 BrinyxneHHbie MexaHudeckue konebanus. Pesonanc. PezoHancHas kpuBas. BeiHy
51.8 [Tepemennsrii Tok. CHHYCOUIATBHBIN TIEPEMEHHBIN TOK.
519 MoIIHOCTE TIEpEMEHHOTO TOKA. AMIUTUTYIHOE M JCHCTBYIOIIEE 3HAYCHUE CHITBI TO
5110 Tpancdopmarop. IIpousBoAcTBO, Tepefadya W MOTPeOIEHUE BIEKTPUUYECKO!
3NEKTpUUecKoi sHeprun. KynbTypa UCTIONB30BaHNUS 3JIEKTPOIHEPTHH B IIOBCEIHER
51.11 TexHUUecKkHe YCTpOKcTBa: ceiicMorpad, SIEKTPUICSCKUAN 3BOHOK, JIMHUH JICKTPOII
5112 [paktudeckue pabotel. MccnenoBanne 3aBUCHMOCTH TEPHOAAa MANbIX KOJNeO:
HccnenoBanue mepeMEeHHOT0 TOKA B IIENN U3 [TOCICI0BATEIHHO COCTMHEHHBIX KOH
MEXAHWYECKUE U SJIEKTPOMATHUTHBIE B(
521 MexaHnudeckue BOJIHBI, YCIOBUS pacnpoctpaHenus. [lepuoa. CkopocTs pacipocTy
522 Wntepdepenmust u mudpakius MEXaHIIECKUX BOTH
5.2.3 3ByK. CkopocTb 3ByKa. I poMkocTs 3ByKa. Beicota ToHa. TemOp 3ByKa
5.2
594 DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUS M3ITy4eHHs 3JIEKTPOMArHUTHBIX BOJH. B3al
BOJIHE B BaKyyme
505 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaXXEHUE, MPEIOMIICHHE, MOJIApU3aLUs, [
BOJIH
526 [Ixana 37eKTpOMarHuTHHIX BOJH. IIpuMeHeHne 3JIeKTPOMarHUTHEIX BOJTH B TEXHH




Kog

Kona
ayrena NpoBepPsieMOro ITpoBepsieMble 3J1eMeHTHI COJI
P 3J1eMeHTa
5.2.7 [puHIUIEL pagnocBs3K U TeneBuaAeHus. Panuonokarys. DIeKTpoMarHuTHOE 3arp:
508 TexHuueckne ycTpoiicTBa: My3bIKalbHbIE WHCTPYMEHTHI, YJIBTPa3BYKOBas AWArl
o TEJICBH30D, aHTeHHA, Tenedon, CBY-meun
OIITUKA
53.1 IIpsimonuHeliHOE pacpoCTpaHEHHE CBETA B OMHOPOJHOM cpene. JIyd cBeTa
5.3.2 OtpaxxeHne cBeTa. 3aKOHBI OTpaskeHus cBeta. [locTpoenne m300paxkeHnit B IIIOCK
5.3.3 [Ipenmomienue cBeTa. 3aKOHBI TPEITOMIICHHS CBeTa. AOCOIOTHBIN TTOKa3aTeNb Mpe)
534 [TonHoe BHyTpeHHEee oTpaxeHue. IIpeaenbHblil yroil MoJIHOTO BHYTPEHHETO OTpak
535 Hucnepcus ceeta. CroxHbIi cocTas 6enoro ceeta. Lser
536 Cobuparomue n paccenBaronye JMH3bI. ToHKas 1rH3a. PoKycHOE paccTOSHHE H
o B COOMPAOIINX M pacCenBaOMINX JNH3aX. PopMyrTa TOHKOH JIMH3EL. Y BEeINYeHNE,
5.3 5.3.7 [Ipenensl NPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH
538 Wntepdepenius crera. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS HAOMIONCHUS MAKC]
o IBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB
53.9 HMudpaknus ceera. JlndpakuuonHas pemérka. YciIoBHE HAOIIOICHUS TJIABHBIX |
o TU(PPaKIIMOHHYIO PEIIETKY
5.3.10 [Monsapuzarnus cBeta
5311 TexHUUECKNE yCTpOMCTBA: OUKH, Jyma, (OoToanmapar, IPOSKINOHHbBIA anmapar, M
o peLETKa, TOIAPOUL
5312 [Ipaktuaeckue paboTsl. M3Mepenue mokaszarens HpeloMieHus. lcciemoBaHue
o cBeTa
OJIEMEHTHI CIIELIUAJIBHOU TEOPUU OTHOCHUTEJ
6.1 I'paHuIBl TPHIMEHNMOCTH KJIACCHYECKOH MeXaHWKH. [locTynaTbl TEOpHH OTHO
' BaKyyMe, IPUHIIMII OTHOCUTEJIBHOCTU DHHIITEHA
6
6.2 OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U COKpPAILIEHUE JIJTHH]
6.3 OHeprust ¥ UMITYJIbC CBOOOIHON YaCTHII
6.4 CBs13p Macchl C SHEPIUeH M UMITYJIECOM CBOOOIHOHN YaCTHIIBI. DHEPrHs IIOKOS CBOS
7 KBAHTOBAS ®U3UKA
7.1 OJIEMEHTBI KBAHTOBOU OIITUKH




Kog

Ko
a3 (Iel.ua MPOBEPSIEMOT0 IIpoBepsieMble 371eMEHTHI COl
pasi 3JIeMeHTa
7.11 @otoHbl. Dopmyna [1nanka cBa3u 3Hepruu (HOTOHA € €ro YaCTOTON. DHEPrus U Uy
7.1.2 OTkpeiTie u uccnenoBanne Goroaddexra. OnpiTer A.I'. CroneroBa. 3akoHbI HOTO
7.1.3 Ypasaenue DiHmTeiHa 17151 potodddekra. «KpacHas rpanumna» Gorodrddekra
7.1.4 Hasnenue ceeta. Ombitel I1.H. JleGeneBa
7.15 XuMH4Yeckoe JeHCTBUE CBETA
7.16 TexHuveckue ycTpoicTaa: (oTodsieMeHT, (OTONATIHK, COTHEUHAs OaTapesi, CBETO
CTPOEHUE ATOMA
7.2.1 Monens atroma Tomcona. OnbITel Pezepdopaa no uccnenoBaHuo CTPOSHUS aTOMa
799 Iocrynatel bopa. M3nydenue u noriaomnieHue (OTOHOB IMPU NEPEXOE aTOMa C 0]
o YpOBHEH SHEPTHH aTOMa BOAOPOIA
7.2 . . .
7.2.3 BosnoBbie cBoiicTBa acTHil. BosHsr ne bpoiinsa. KopmyckynspHO-BOJIHOBOM qyam
724 CroHTaHHOE U BBIHYXKJICHHOE U3NydeHHe. Y CTPOHCTBO U MPUHIIUIT paOOTHI j1a3epa
7.2.5 TexHu4yeckre ycTpoiicTBa: ClIEKTPalbHBIN aHAIN3 (CIEKTPOCKOII), Ja3ep, KBAHTOBI
7.2.6 [paktudeckue padoTsl. HabnroneHrne MMHEHYaTOro crieKTpa
ATOMHOE A/1PO
7.3.1 MeTto/b1 HaOIFOACHUS ¥ PETUCTPAIMH JIEMEHTAPHBIX YaCTHUIT
732 OtkpeiTre paanoakTuBHOCTH. OTBITHL Pezepdopna mo omnpeaeseHuo coctaBa pa,
o W3IydeHUs. BnusHie paanoakTHBHOCTH HA KHUBBIE OPTaHU3MBI
7.3.3 OTkpeITHE IPOTOHA U HelTpoHa. HykionHas Monens sinpa I'eiizen6epra — MBanen
7.3.4 Anbda-pacnian. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. I'aMma-u3mydeHue.
7.3
7.3.5 OHeprus CBsI3M HYKJIOHOB B siipe. Snepusie cuibl. JledekT Macchl aapa
7.3.6 S nepHble peakunu. JleneHne U CUHTES sep
7.3.7 Snepusiii peaktop. TepMosiaepHblii cuaTe3. [IpoOIeMbl U IEPCIEKTUBEI SACPHOM 3
7.3.8 OnemeHTtapHble yacTulpl. OTKphITHE O3UTPOHA. DYHAAMEHTAIBHBIE B3aUMOEHC
7.3.9 TexHuveckue yCTpoicTBa: 103UMeTp, kamepa BuibcoHa, siaepHbIid peakTop, aToM!
7.3.10 [IpakTrueckue padboTsl. MccnemoBanue TpEeKOB YacTHIL (IO TOTOBBIM (hOTOrpadusy
8 SJIEMEHTbBI ACTPOOU3UKN




Kog

paI:::na NpoBepPsieMOro ITpoBepsieMble 3J1eMeHTHI COJI
3J1eMeHTa
8.1 Bun 3Bé3nHOrO Heba. Co3Be3nus, spKUe 3BE3/bL, INIAHETHI, UX BUJUMOE ABHKECHUE
8.2 Conneunas cucrema. [Inaners 3eMHON Tpynmbl. [ITaHETHI-TUTAHTHI 1 KX CITyTHUK
8.3 Counre, potoctepa u armocdepa. ConHedHass aKTHBHOCTh
8.4 Hctounuk sneprun ConHua u 38E37

3Bé3I[I>I, HUX OCHOBHBIC XapaKTCPUCTUKHU: MacCa, CBETUMOCTb, paguyC, TEMIICPAT

8.5
CBETUMOCTB». 3BE31bI TVIABHOM IMOCJIEA0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBET
8.6 BaytpenHee cTpoenue 3B€31. CoBpeMEHHBIE ITPECTABICHHS O IPOUCXOXKICHUU U |
8.7 Muneunsiii ITyte — Hama [amaktuka. CrnupanbHas CTpykTypa ['amakTuku, pact
Connua B 'anakTuke. [1nockas u cdepuyeckas noacuctemsl I'anakTuku
8.8 Tumel ramakTuk. Paguoranaktuky 1 kBa3zapbl. YEpHBIE ABIPHI B SIPax TATAKTUK
8.9 Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa06na. PasOeranwe ramaktuk. F
Mounens «ropsuei Beenennoil». PenukroBoe usiryueHue
8.10 MacmrabHast cTpykTypa Beenennoii. Metaranaktuka. HeperménHaslie mpo0OieMsl ac

ITPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OEPA30BAHUSA

Kon .
HpOBepﬂeMbIe TpeﬁoBaHI/Iﬂ K IIPEIMETHLIM pe3yJjibTaTaM 0CBOCHHSI OCHOBHOH 0
NPOBEPSIEMOro
o0pa3oBaHus
TpeboBaHus

CdopmupoBaHHOCTH YMEHHIA pacrio3HaBaTh (pusnueckue sBieHUs (MPOIeCcChl) U OOBIACHATh X HA
Brnanenue ocHOBOIONATAIOMMMA (PH3HYECKUMU ITOHATISIMA M BEIMYHHAMH, XapaKTePH3YIOIIUMH
CchopMHpPOBaHHOCTE YMEHHN HPUMEHSTH 3aKOHBI KJIACCHYECKOH MEXaHUKH, MOJCKYISIPHOH (]
(GU3UKYU 1711 aHANN3a U OOBSICHEHHS SIBIICHHA MUKPOMHEpPA, MaKpOMHpa U MEraMupa, pa3inJarh |

3 3aKOHOB, IIOHUMATh BCEOOIIHIA XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHHYCHHOCTH HCIIO)
IIPOLIECCHI, HCIOJIB3Ys OCHOBHBIE
W 3aKOHOMEPHOCTH

4 ChopMIPOBaHHOCTH YMEHHS Pa3IHYaTh YCIOBHS IPUMEHUMOCTH MOJCIEH (PH3HMUYECKUX TEI H TP
CdopMupoBaHHOCTH YMEHHS peliaTh pacuyETHBIC 3a/1a4d C SIBHO 3aJIaHHOW M HESBHO 3a/IaHHOM

5 BEIOUpaTh (pU3HYECKUE MOETH, OTBEYAIOIINE TPCOOBAHUAM 3a]1a4H, MPUMEHITH (POPMYIIBI, 3aK
MIPU KCTOJB30BAHUM MaTeMaTHUECKUX METOJIOB PELIeHHs 3a]ad, MPOBOJAUTH PAcUEThl HA OCHO
U KOPPEKTUPOBATh METO/BI PEIICHHUS C YUETOM NOJTYUYECHHBIX PE3YJbTAaTOB

6 Pemarp xauecTBEeHHbIE 332U, TpeOYIOLMe TPUMEHEHHS 3HAHUHM U3 Pa3HBIX Pa3/eioB LIKOJIbHO
MPEIMETOB €CTECTBEHHOHAYYHOTO LMKJa: BBICTPAMBATh JIOTMUECKYIO HEMOYKY PacCyXJeHUH




Kox
NpoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHHUSI OCHOBHOI 0
o0pa3oBaHus

(bHSI/I‘ICCKI/Ie SIBJICHUS

BJ'Ia,Z[eHI/IC OCHOBHBIMH METOJaMU HAYYHOI'O ITO3HAHHA, UCIIOJIb3YEMBIMU B (1)I/I3I/IK€I IIPOBOIUTH
BI)I6I/Ipa$[ ONTUMAJIBHEIN CIIOCO0 HU3MEPCHUA U UCIIOJIB3Ys U3BECTHBIC METOAbI OLICHKU MOTrPCIIHO!
(bHSI/I‘-ICCKI/IX BCJIMYHMH C UCIIOJIb30BAHNEM MPAMBIX I/I3M€p€HI/II71, OOBICHATH TMOJIYYCHHBIC PE3YJIbTe
JCJIaTb BbBIBOJKI; COGJ’H-OI[aTI) IpaBuja 0e30I1aCHOT0 TpyAa TITIpyu TIPOBEACHUU HCCIICOB
HCCIIEN0BATENLCKOM AEATEIBHOCTH C UCII0JIb30BAaHUEM III/I(i)pOBI)IX HN3MCEPUTCIIbHBIX yCTpOP'ICTB "

ChopMupoBaHHOCT, YMEHWI aHaJIM3UpPOBATh W OLGHUBATh MOCIEACTBUA OBITOBOH M MPO
(PMBHYECKUMH TIPOIECCAMH, C TIO3HMIUH 3KOJOTHMYECKOW O€30IMaCHOCTH; MPEACTABICHHHA O Pé
WCTIOJIG30BAHNH JOCTIDKCHUH HAYKW M TEXHOJOTHH IS NANbHEHIIET0 pa3BUTHSI YeJIOBEUECKOTO O

OBJazieHue pa3IMYHBIMH CITIOCOOaMHU PabOTHI ¢ HH(POpPMaIeH PU3NIECKOro cComepKaHusl ¢ UCTIO)
pa3BHUTHE YMEHHI KPUTHYECKOTO aHAIN3a U OIIEHKH JOCTOBEPHOCTH IMOJTy4yaeMoi nHpOpMaIiu

10

ChopMHpOBaHHOCTh YMEHHUI MPUMEHSTH OCHOBOIIOJIATAFOINNE ACTPOHOMHYECKHE ITOHSTHS, TE(
MPOIIECCOB, MPOUCXOSIINX Ha 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAIAKTUYECKOMN CPE/IE; IBH

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBbIX HA EI'D 11O ®U3UKE

Kon Kon
pasjena/TeM  3JieMeHT IIpoBepsieMblii 3JIEMEHT COAEpPKAHUS
bl a
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannueckoe JBUXKCHUC. OTHOCUTEIBHOCTE MEXAHUUECKOTO JABUKCHUS.
B Cucrema 0TcuéTa
MatepuanbHas TOUKa.
112

CKopocTh MaTepUanbHON TOUKHU:

1.1.3 Brruncnenne nepemMenieHns U MyTH MaTEPHAIBHON TOUKH TIPH
MPAMOJIMHEHHOM JBHKEHUH BIOJEL OCH X IO TPa(UKY 3aBUCHMOCTH V(1)

114




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
PaBHOMepHOE NpsAMONTMHEIHOE TBUKEHUE:
X(t)=x0+voxtx(t)=xo+Voxt
1.15
vx(t)—vOx=constvx(t)—vox=const
PaBHOYyCKOpEeHHOE TPSIMOJIMHEHOE TBUKEHHUE:
1.16
CBo0OoIHOE MajieHre. Y CKOPEHHE CBOOOTHOTO TIaJICHUSI.
1.1.7 | dBwxenwue Tena, GPOLMIEHHOTO MO YIIIOM 0, K TOPH30HTY:
KpuBonuneitnoe nBrmkenue. J[BmkeHNe MaTepUATEHON TOUKH 110 OKPY>KHOCTH.
VYrioBast 1 IMHENHAsI CKOPOCTb TOUKU: V=ORV=wR .
1.1.8
[Ipu paBHOMEPHOM JBHXXCHHU TOYKH TI0 OKPYKHOCTH 0=2nT=2mvw=T27=270
LlenTpocTpemurensHoe YCKOpEHHE ToukH: anc=v2R=m2Rauc=Rv2
=w2R . TlogHOE yCKOpEeHHEe MaTepUATBHON TOUKH
1.1.9 | Teépmoe Teno. [locTynarenbHOE U BpalaTeIbHOE ABIKEHUE TBEPAOTO TEla
1.2 JUHAMUKA
121 Nuepumaneaele cuctemsl otcuéra. llepBwiii 3axkoH HeroTona. IIpumHiun
B oTHOCHTENBHOCTH [anuies
1.2.2 Macca tena. [InmoTHOCTB BemecTBa: p=mVp=Vm
123 Cuna. Ipunmun cynepmosuumu cun: F pasHozpelicts=F 1 +F2 +...Fpasnogeiicrs
o =F1+F2+...
124 Bropoii 3akon Herotona: mis marepuansHoi Touku B UCO F1'=mal Fi=ma1
o ; Ap"=F AtAp=FAt npu F =constF=const
1.2.5
Tpernii 3axon HproToHa 11 MaTepuanbHbIX Touek: F12°=—"F21F12=—F21
1.2.6 | 3ak0OH BCEMHUPHOTO TSATOTEHHS: CWJIBI TPUTSHKCHUS MEKAY TOUYCYHBIMU




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
Maccamu paBHBl F=GM1Im2R2F=GR2mim2 .
Cuna Tspxectu. LleHTp TskecTn Tena. 3aBUCHMOCTD CHIIBI TSDKECTH OT BBICOTBI
h Hag mOBEPXHOCTHIO IIaHETHl pagauycoM Ro: mg=GMm(RO+h)2mg=(Ro
+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus cKoIbkeHus: FTp=puNFmp=uN .
1.2.8
Cuna tpenns mokost: FTp<uNFmp<uN .
Koaddurment tpenus
1.2.9 | laBnenme: p=FLSp=SF1
1.3 CTATUKA
131 MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAILCHUS:
IM| = F1, tie | — nmewo cunbt F'F 0OTHOCHTENBHO OCH, POXOAAIIEN Yepe3
TOYKY O NEPHCHAUKYIIAPHO PUCYHKY
Hentp macc Tena. [leHTp Macc CHCTEMBI MAaTEPUATIBHBIX TOYEK:
132 rrum=mlrl”+m2r2 +..m1+m2+...row=mi+mz+...miri+mara+....
B ogropoaHoM mone Tskectr (g =const)(g=const) nenTp Macc Tena coBnanaeT
C €ro [EHTPOM TSKECTH
VYcnoBus paBHoBecus TBEpaoro tena B MCO:
1.3.3
1.3.4 | 3akon [lackans
1.3.5 | JlaBnenwue B sxxuaxoctu, nokosimeiics B UCO: p=p0-+pghp=po+pgh
3akon Apxumena: F-Apx=—"PbiTecHF Apx=—Psurrech ,
1.3.6 | ecnu teno u xunkocts nokoatrcst B UCO, To FApx=pgVBeiTecHFApx=pgVesirecn
VYcnoBue nuaBaHus TeNl
14 3AKOHbI COXPAHEHU S B MEXAHUKE
1.4.1 | UMnynsc MaTepuanbHOM TOYKK: P =MV p=mv
1.4.2 | Umnynsc cucteMsl Teqt: P =p1 +p2 +...p=p1+p2+...




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
3aKOH M3MEHEHUsI U COXPaHEeHUS UMITYJIbCa!
B UCO Ap =A(p1 +p2°+...)=F 1 BHemBAt+F 2BHemHAt+... Ap=A(p1+p2
+.. .)= F1eremuAt+F2premmAt+. ..
143 |® UCO , eciu Ap =A(p17+p27+...)=0Ap=A(p1+p2+...)=0,
o ecnu F 1eHewn+F 2BHewms+. .. =0F isremmn+ F2eremmn+...=0
PeakTuBHOE ABHKEHKE
PaboTa cuisl Ha MaJIoOM MepeMeeHNN:

1.4.4
MomHocTs CHITEL:

1.4.5 | ecnm 3a BpeMmst AtAt paboTa CHIIBI H3MEHSETCS Ha , TO MOIIHOCTE CHJIBI
Kunerndeckas sneprus MarepuanbHoil Touku: Exua=mv22=p22mExm=2mv2
=2mp2

1.4.6
3aKOoH M3MEHEHHsI KHHETHYECKON SHEPTHU CUCTEMbI MaTepHAaIbHBIX TOUEK:

B MCO AExus = A1+ A2 + ...
[NoreHnuaneHas HepTUs:
1.4.7 Ut noreHnyanbHbx el A 12=Elnorenn—E2norenn—=AEnoreniA12=E 1norenu

- E2n0TeHu—=A EHOTeHu .




Kog
pasneJia/TeM
bl

Kon
3JIEMEHT
a

IIpoBepsieMblil 3J1eMeHT COAep:KAHMUS

[ToTeHuunanbHas SHEPrusl MaTepUaIbHON TOUKH B OHOPOIHOM TOJIe
msokectH: Enoreri=mghEnoresni=mgh .

IMoTteHnuanbHas 3HEPrust yupyro 1eGopMUpOBaHHOTO
tena: Enorenn=kx22Enorern=2kx2

1.4.8

3aKOoH U3MEHEHHUS U COXPAHEHUS MEXaHMIEeCKOW YHEPTUH:

1.5

MEXAHMWYECKUE KOJIEBAHIA 11 BOJIHBI

151

l'apmoHnyeckue kojiebaHusI MaTepUAbHOW TOYKH. AMIUIHTYNA U (pa3a Koie-
Oanwuii. Kunematnueckoe omcanue:

o€ X - CMCIICHNUE U3 PABHOBECHS.

Juaamuueckoe  onmcanue: max=—kx,max=—kX, rae k=mw2k=mm2.
D10 3Ha4nT, 9T0 FXx="kX.Fx=—KX.

DHepreTuyeckoe ONUCAHHWE (3aKOH COXPAaHEHHS MEXaHHYeCKOM
SHEPTrUm):

Csi3p  aMIUIMTYJBl  KONEOAHMH  CMENICHWsS ~ MaTepuajbHOH  TOYKHU

C aMIUTUTY/IaMU KoJIeOaHUH €€ CKOPOCTH U yCKOPEHUSL:

15.2

[lepuoxa u yacToTa KoJeOaHwit:

Iepron ManbIx cBOOOIHBIX KOJICOAHUH MaTEMAaTHUECKOTO MasTHHKA!

[epron cBoOOIHBIX KONeOaHUH MIPYKUHHOTO MasITHHAKA!




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a

1.5.3 | Bemyxnennsle konebanus. Pesonanc. PesonancHas kpuBas
[lomepeunsie u mpomoibHBIE BOMHBEL. CKOPOCTH PaclpoCTpaHEHHs U UTHHA
BOJIHBL: A=VT=0vA=VT=vp

154
WuTepdepenims u nudpakist BOIH

1.5.5 | 3Byk. CkopocTh 3ByKa

2 MOJIEKVYJISIPHASI ®U3UKA. TEPMOJIMHAMUKA
2.1 MOJIEKYJISIPHA S ®U3UKA

Mopnenu cTpoeHHs Ta3oB, OKuAKocTed W TBEpAbIX Ten.  [lycth
TepMOJMHAMIYECKas cucTeMa (Terno) cocTouT w3 N OAMHAKOBBIX MOIEKYI.

911 Torma xomndectBo BemectBa V=NNA=muv=NaN=um ,
rae NANA — gucno ABoraapo, m— macca cucTeMbl (Tena), [t — MOJIIpHas
Macca BelecTBa

2.1.2 | TennoBoe ABMXEHUE aTOMOB M MOJICKYJI BEIIICCTBA

2.1.3 B3aumonelicTBre yacTHIl BelecTBa

2.1.4 | Inddysus. BpoyHOBCKOE JBIKECHUE

2.15 Mopens uneansHoro raza 8 MKT
CBsi3p  MeXAy JaBJICHHEM W  CpeIHEeW  KHHETHYECKOM  JHEeprueu
MOCTYNATENEHOTO TEIUIOBOTO ABIDKCHHUS MOJICKYI HICABHOTO Ta3a (OCHOBHOE
ypasHenue MKT):

2.1.6
r71e Mo — macca ouol Monekyiasl, N=NVN=VN - konnenrpanms monexysn

2.1.7 | Ab6comoTtHas temneparypa: T =t +273K
Cs3p  TeMmepaTypel ra3a CcO CpelHEeH  KHHETHUYECKOM  sHepruei
MIOCTYMATENBbHOTO TEIJIOBOTO JBMYKEHHUS €r0 MOJIEKYJI:

2.1.8

2.1.9 | YpaBuenue p = nkT

2.1.10

Mopenp uaeanbHOro ra3a B TepMOJIUHAMHUKE:




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
3akon JlanpTOHA TSI TABJICHUS CMECH PA3PEKEHHBIX TA30B:
2.1.11
p=pl+p2+...p=p1+pz+...
W3zomporieccs B pa3pekeHHOM rase ¢ MOCTOSHHBIM 4ucioM MoJekyn N (¢ mo-
CTOSIHHBIM KOJINYECTBOM BELIECTBA V):
u3orepma (T = const): pV = const,
uzoxopa (V = const): pT=constTp=const ,
2.1.12 | u3obapa (p = const): VT=constTV=const.
I'padmdaeckoe npencrarienne u3omnporiecco Ha PV-, pT- u VT- quarpammax.
OObenrHeHHBIN ra30BbIi 3akoH: PV T=constTpV=const
JUIS IOCTOSIHHOT'O KOJIMYECTBA BELIECTBA V.
Haceimennble W HeHachllleHHble mapbl. KauecTBeHHass 3aBUCHMOCTD
2.1.13 | IUIOTHOCTH ¥ JABJICHUS  HACHIIIEHHOTO Tapa OT TEMIIEpPaTyphl, HX
HE3aBHCHMOCTh OT 00bEMa HACHIIIIEHHOT0 Tapa
Bnaxnocts Bo3nyxa.
OTtHOocuTenbHast
2.1.14 | Bnaxsocts: ¢=pnapa(T)puacsimnapa(T)=pmapa(T)praceinapa(T)p=Pracemumap
a(T)pnapa(T):pHacmmnapa(T)pnapa(T)
9115 N3menenue arperaTHbIX COCTOSIHUM BEILlECTBA! HCTIapEeHUE
o Y KOHJIEHCAIUs, KUTICHUE KUJIKOCTH
5116 N3menenue arperaTHbIX COCTOSIHUM BEIIIECTBA: IIJIABJICHUE
o U KPUCTAILIU3ALUS
2.1.17 | IlpeobpazoBanue sHEPTUH B (ha30BBIX IMEPEX01ax
2.2 TEPMOJAMHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 | BHyTpeHHssI SHEPTUs
223 Temmonepenaua  kak  crmoco0 — W3MEHEHHWs — BHYTPCHHEH — SHEprum
o 6e3 coBepuieHus paboThl. KOHBEKIHSI, TEIUIONPOBOTHOCTD, H3ITyUCHUE
KosnuuecTBo TemaoTsl.
2.2.4

VY aenbHas TemnoéMKocTh BemecTBa ¢: Q=cmATQ=CmAT




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a

VY nenpHas Temnora mapoodpazosanus L: Q = Lm.

2.25 VY aenbHas Temnora mwiaBieHus A: Q = Am.
Y aenbHas TemioTa cropaHus Tormsa ¢: Q = gm
DnemMeHTapHas padoTta B TepMoauHaMuke: A=pAVA=pAV.

2.2.6
Brruncienre paboTsl o rpadguky nportecca Ha PV-guarpaMme
[epsoiii 3akon TepmomuHamMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12

997 +A12=(U2-U1)+A12
Ammabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—-U2)=AU12

2.2.8 | Bropoii 3akoH TepmonuHamuku. HeoOpaTumble mporieccs
[Mpunumne! gevictBus TeruioBbix Marid. KITJT:

2.2.9
Makcumanbroe 3nadenne KI1J[. [uxkn Kapno:

2.2.10

2.2.11 | VpasHenue TemmoBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0

3 SJIEKTPOAMHAMUKA
3.1 QJIEKTPMYECKOE ITOJIE

OnexkTpm3amust Ten © €  TPOSBICHUS.  JNEKTPUICCKHUH  3aps.

3.1.1 | [dBa BHJIA 3apsja. DneMeHTapHbIH JJIEKTPUUCCKUIN 3apsi.
3aKoH COXpaHEHHs DIICKTPUIECKOT0 3apsiia
Bzaumoneiicteue 3apsanoB. Toueunsle 3apsnsl. 3akoH Kynona:

3.1.2 | B OJHOPOJHOM BELIECTBE C AUDIEKTPHUIECKOH MPOHUIIAEMOCTBIO E€

3.1.3 | Dnexrpuueckoe mone. Ero neficTBre Ha 3IEKTPUUESCKHE 3apPsIbI
HanpsokEHHOCTB 3J1eKTpHUeCKOTo Nojist: E =F qrpoOHBIAE =QuposusiiF .
IMone Toueunoro 3apsina: Er=kqr2Er=krzq ,

3.14

oxHOpoaHOE mone: E”=const.E=const.

Kaptunbl nuanit HaNpsHKEHHOCTH ATUX TTOJIEH

3.15

IloTeHUMaNbHOCTD QJICKTPOCTATUYCCKOT' O IOJIA.




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
PasHocTe moTeHImManoB W Hampspkenue: Al12=q(¢p1-¢2)=—qAd=qU.A12=q(¢1
~¢2=—aAg=qU.
[NoreHnuaneHast SHeprus 3apsaa B dNeKTpocTaTndeckoM nose: W=qdpW=gg,
A=—AWA=—AW
[ToTennuan anmekTpocraTudeckoro noyst: g=Wqo=qW
CBsi3p HaNpsDKEHHOCTH TIOJSI M PA3HOCTH IOTSHLUAIOB ISl OJXHOPOJIHOTO
anekTpocratuueckoro mois: U = Ed
316 [MpuaINm CYIEPIIO3UIUH MEKTPHIECKUX
o noneii: E"=E1+E2+...,¢=¢1+¢2+.. E=E1+E2+...,g=@1+¢o+...
[IpoBOMHHKY B 3IIEKTPOCTATHUECKOM TIOJIE.
3.1.7
VYcnoBue paBHOBecHs 3apsioB: BHYTpH mpoBonHuka EL=0E1=0 , BHyTpH u Ha
MOBEPXHOCTH MPOBOAHMUKA (@ = CONSt
318 JAnaneKTpuku B JNIEKTPOCTATHIECKOM rosne. JvanexTpudeckas
o TIPOHUIIAEMOCTH BENIECTBA &
Konnencarop. Dnexrpoémkocts KoHAeHcaTopa: C=qUC=Uq .
3.1.9
DnexTpoéMKocTh miockoro koHaeHcaropa: C=ge0Sd=eC0C=dec0S=¢Co
[TapannensHOE coenMHEHNE
KoH/eHcaTopoB: g=ql+q2+...,U1=U2=...,Cnapamn—C1+C2+...g=q1+q2+...,U1
=U2=...,Cuapann—C1+C2+...
IocnenoBaTenbHOE coeANHEHHE KOHIEHCATOPOB!
3.1.10
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,01=02=...,Crocn1=C11
+Cal+...
3111 Oueprus 3apspkeHHOro KoHAeHcatopa: We=qU2=CU22=q22CW:=2qU=2CU2
- =2Cq2
3.2 3AKOHBI [TIOCTOSIHHOI'O TOKA
Cuna Toka:
321

ITocTossunbi TOK: I = const




Kog
pasneJia/TeM
bl

Kon
3JIEMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
a
JU1 nocrostHHOro TOKa q = It
VYcnoBus CyIecTBOBaHUS IEKTPHIECKOTO TOKA.
3.2.2
Hanpsokenne U u 3JIC E
3.2.3 3akon Oma jutst yaacTka menu: I=URI=RU
DNeKTpUYecKoe CONPOTHBIIEHUE. 3aBUCUMOCTh COIPOTHBIEHHS OJHOPOJHOTO
3.24 MPOBOJHAKA OT €ro JUIMHBI M CEUYCHHs. YJICIbHOE CONPOTHBIICHHUE
BemectBa. R=pISR=pS/
Hctounuku toxa. 3J]C ucrounuka Toka: E=ActopoHHuxcunqE=gAcroponmuxcin
3.25
BHyTpeHnHee conpoTHBI€HHE HCTOYHHKA TOKA
3akoH Oma g TOonHOW  (3aMKHyTOM)  anekTpuyeckoil  memm: E
= IR + Ir, otxyna I=ERrI=RrE
3.2.6
[TapannensHoOe coeaUHEHNE TPOBOIHUKOB!
I=l1+ 12+ .., U1=U2= .., 1Rmapamn=1R1+1R2+...Rmapansl=R11+R21+... .
3.2.7
[TocnenoBaTenpHOE COEANHEHNE TPOBOTHUKOB!
U=Ui+U2+ .. I1=12= .., Romocn=R1+R2+...Rnocn=R1+R2+...
Pabota anexTpuaeckoro Toka: A = [Ut.
3.2.8 | 3axon Ixxoynsa — Jlenna: Q=I2RtQ=I2Rt .
Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=I2Rt=1Ut=RU2t
MONIHOCTE 3NIEKTPUYECKOTO TOKA:
TerutoBast MOIIHOCTD, BEIJETsIEMas Ha Pe3UCTOpE:
3.29
MOIIIHOCTE HCTOYHHKA TOKA!
3.2.10 | CBoGoaHBIE HOCHTENH HIIEKTPUYECKUX 3apsI0B B NMPOBOJHHKAX. MeXaHH3MBI




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
MPOBOJMMOCTH TBEPABIX METAIOB, PACTBOPOB U PACIUIABOB JIICKTPOJIHTOB,
ra3os. [lomynpoBoguuku. [1oaypoBOAHUKOBEIH AHO
3.3 MATHUTHOE I10JIE
MexaHnudeckoe B3aMMOJIEHCTBHE MarHuToB. MaruutHoe mnone. Bektop
MarHUTHOU uHxykuud. [Tpuammmn CYNEepPIO3UITUH MarHUTHBIX
noneii: B'=B”1+B72+...B=B1+B2+...
3.3.1
JIMHUY WHIYKIAU MarHATHOTO mojsl. KapTHHa TMHUNA WHIYKIIMA MarHUTHOTO
TIOJISI ITOJIOCOBOTO M TTOJIKOBOOOPA3HOTO IIOCTOSIHHBIX MATHUTOB
OnbiT DOpcTena. MarHutHoe mmojie MPOBOMHUKA C TOKoM. KapTuHa muHUI
332 MHAYKIIMA MAarHUTHOTO MOJIsI JJIUHHOTO MPSAMOTO MPOBOJHHUKA M 3aMKHYTOT'O
- KOJIBIIEBOTO IPOBOJIHUKA, KaTyLIKH
C TOKOM
333 Cuna Awmrepa, e€ HanpaBieHue U BenuunHa: FA=IBlsinaFA=/Blsino , Tie o —
h yroJl Mesy HarpaBlIeHHeM TIPOBOIHUKA U BekTopoM BB
Cuna JlopeHnua, e€ HampaeneHue U BenuunHa: FJlop=|q|vBsinaFiop=|qlvBsina
3.34 | rme o — yron mexay Bektopamu V'V u B'B . J[BrKeHME 3apSIKEHHON 4aCTHIIBI
B OTHOPOIHOM MarHUTHOM IIOJIE
3.4 SJIEKTPOMATHUTHAS UHAYKIUSA
ITorox BekTopa MaruuTHON HHAYKIMH: P=BnS=BScosa®=BnS=BScosa
34.1
34.2 SIBnenue snexrpomarautHON HAYKIHH. DJ]C HHIYKITUN
3aKoH dIIeKTpOMarHuTHOW nHAYKIu Dapanest:
3.4.3
3J1C vHAYKIHU B IPSIMOM TPOBOJHUKE UTHHOH 1, IBIOKyIIIEMCST
3.44 | co ckopoctero V'V (V'LI")(VLI) B 01HOPOIHOM MarHHTHOM

none B: |Ei|=Blvcosa|Ei|=Blvcosa

, TJIE 0L — YIOJI MEXKy BEKTOPOM B 1 HOpMaiibio NN K MJIOCKOCTH, B KOTOPOM
nexat Bektopsl I'uv’luv ; ecma I’l LL BB, uVv'v to |Ei|=BIV|Ei|=Blv




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a
3.4.5 | IIpaBuo Jlenna
WNunykruBHOCTE: L=®IL=1D , mu ® = LI.
3.4.6 | Camounnykums. DJIC camounmykuuu:
3.4.7 | DHeprus MarHuTHOTO MOJIS KaTymku ¢ Tokom: WL=LI22WL=2LI2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHV A U BOJIHbI
Konebatenbuplii  kOoHTYp. CBOOOIHBIC JJIEKTPOMArHUTHBIE KOJcOaHUS B
ujeanbHOM KoJeOaTeIbHOM KOHTYpE:
351 | ®opmyna Tomcona: T=2nL.CT=27LC , orxyma o=2nT=1LCw=T27=LC
1.
CBsi3p aMIUIMTY/BI 3apsjia KOHJEHCATOpa C aMIUIUTYJIOM CHJIBI TOKa IIpH
CBOOOIHBIX DIIEKTPOMATHUTHBIX KONEOAHWSIX B HACATLHOM KOJIeOATEIEHOM
KOHTYpeE:
3aKOoH COXpaHEHHUs SHEPTHHU B UACANBHOM KOJIe0aTeIbHOM KOHTYpE:
3.5.2
3.5.3 | BolHyX/IeHHBIC JJIEKTPOMArHuTHBIE KoJjieOaHus. PesonaHc
[Tepemennsbiii Tok. [Ipon3BOACTBO, Mepenavya U MOTPEOICHUE AIIEKTPHUSCKOM
SHEprHH
354
355 CBolicTBa JIEKTPOMAarHuWTHBIX BOJIH. B3aumHasg opueHTanuss BEKTOPOB
o B 3JIEKTPOMArHUTHOM BOJIHE B Bakyyme: E° LB LC’ELBLc
356 [Ikana 31EeKTPOMArHUTHBIX BOJH. [IpUMEHEHHE 3JeKTPOMArHUTHBIX BOJH
o B TEXHHKE U OBITY
3.6 OIITUKA
36.1 [IpssMmonuHeliHOE paclpoCTpaHEHHE CBETa B OJHOPOAHOU cpene. TouedHbrit

nctouHuk. Jlyd cera

3.6.2

3aKoHBI OTpaKeHHS cBeTa. 0=Po=f




Kog
pasneJia/TeM
bl

Kog
3JIEMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
a
3.6.3 | [NocTpoeHune H300paKeHUH B IIOCKOM 3epKalie
3aKOHBI MPEIOMJICHHS CBETA.
[penomienue cBera: nlsino=n2sinp.nisina=n2sing. .
AOGCOIOTHBIN MOKa3aTeNb NPEIOMIICHHS: Na0C=CVNa6c=VC .
OTHOCHUTENBHBIN MOKa3aTeNb MPeIoMICHHS: NOTH=N2n1=v1v2Nora=N1N2=V2V1 .
3.6.4
Xon nydeli B Ipu3Me.
CooTHomIEHHE YAacTOT M COOTHOIIEHHE JJIMH BOJH IpH  Iepexoje
MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHMIly paselia IBYX ONTHIECKUX CPEN:
[TonHoe BHyTpeHHEE OTpaXKeHHUE.
3.6.5
[IpeaenbHBIA yroy NOJHOrO BHYTPEHHETo oTpakeHus: Sinonp=1notH=n2n1Sinanp
=Norul=N1n2
Coluparomue u paccenBaronye JuH3bL ToHkas mra3a. OKyCHOE paccTosIHUE
366 | OTITHYECKAsl CHIIa TOHKOH na3el: D=1FD=F1
®opwmyna ToHkoi muH3el:  1d+1f=1Fd1+f1=F1
VBennuenue, napaemoe aun3oii: I'=hH=|f|d['=Hh=d|f]|
3.6.7
B ciryuae pacceuBarolei TUH3bL:
36.8 D<0=F=1D>0,D<0=F=D1>0,

I'=hH=|f|d<1I'=Hh=d|f|<1

Xon JIyda, IpomeAmero JUH3Yy o4 NIPOU3BOJIbHBIM YITIOM K e€ IIIaBHOM ONTH-




Kog
pasneJia/TeM

bl

Kon
3JIEMEHT
a

IIpoBepsieMblil 3J1eMeHT COAep:KAHMUS

yeckoil ocu. IlocTpoeHue u300pakeHUN TOYKM U  OTpe3Ka IPSIMOH
B COOMpAIOIINX U PACCEUBAIOINUX JIMH3aX U UX CHCTEMAax

3.6.9

doroanmapar Kak onTuaeckuid mpuoop. ['11a3 kak onTuyeckasi cucTeMa

3.6.

WuTepdepennms cera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HAOIIOACHUS
MakCHIMyMOB W MHHHUMYMOB B UHTEPQEPCHIIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX UCTOYHUKOB!

3.6.11

Judpaknus ceera. AudpakimonHas pemérka. Y cJIOBHEe HAOIOICHHS TII1aBHBIX
MaKCUMyMOB IpH HOPMaJbHOM TMaJEHHM MOHOXPOMATHUECKOIO CBETa C
JUTMHO# BOJHBI A Ha peIéTKy ¢ mepuoaom d:

dsinpm=mA,m=0,+/—1,+/-2,+/-3,...dsingm=mA,m=0,+/—1,+/—2 +/-3,...

3.6.12

Hucnepcus cBeta

KBAHTOBA ®O3NKA

4.1

KOPITYCKVJISIPHO-BOJTHOBOW JIVAJIM3M

411

l'umoTe3a M. Ilnanka o kBanTax. @opmyna [Inanka: E = hv

412

®oronbl. Dueprus porona: E=hv=hch=pcE=hv=1hc=pc .

Nmnynsc potona: p=Ec=hvc=hAp=cE=chv=1h

413

®doroapdexr. Onbrtel A.I'. Cronerosa. 3akoHb! poToddhdekra

41.4

YpaBHeHnne DiHmTeHA 1 hoTodPPeKTa:
Edotona=ABsixona+Exnamax, Eporona=ABbIx0oaa+Exusmax,

rae , Eborona=hv=hch,Egorona=hv=Akc, ABbixoma=hvkp=hcAkpAssxosa=hVip
:),KphC

Exuamax=mv2max2=ecU3anExmmax=2mvamax=eUsan

415

JlaBienue crera.

JlaBneHue cBeTa HA MOJHOCTHIO OTPAXKAIOIIYI0 TIOBEPXHOCTh U HA TIOJHOCTHIO
TIOTJIOIIAOTIYIO TOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

IInanerapnast Mogenb aToma

422

[Moctynatel Bopa. M3nydenue u norsomnieHne GOTOHOB MPHU MEPEX0ie aToMa C




Kon Kon
pa3fejia/TeM  3JIeMEHT IIpoBepsieMblii 31€MEHT COLEpPKAHUS
bl a

OJTHOTO YPOBHS DHEPTHH Ha APYTOii:
JIunenvaTele CIEKTPBI.
CriexTp ypoBHEH HEprur aToMa BOZOPOIA:

4.2.3

4.3 OU3UKA ATOMHOI'O SJIPA
431 Hyxonnast monens sapa I'eiizendepra — MBanenko. 3apsn sapa. MaccoBoe
- upcio saapa. M30Tomsl

PaanoakTHBHOCTB.
Annda-pacman:
bera-pacnan.
DNeKTpOHHEIH B-pacman;

4.3.2
[TosuTponHsIii B-pacnan:
lamma-uznyuenue
3akon paanoaktusHoro pacmazga: N(t)=NO+2—tTN(t)=No*2r- .

4.3.3
ITycte M — macca paauoaktuBHOrO BeriectBa. Torma m(t)=mO0*2—tTm(t)=mo
*271

434 SAnepuble peakiuu. JleneHre U CHHTES SAEp




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
[TapdentbeBoii H.A., AkimonepHoe oomiectBo «M3aarenbetBo «IIpocBemieHuey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penaknueit

[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3maarenbeTBo «IIpocBemeHuey

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Ceernana TuxomupoBa: @usuka. 10-11 kiacc. Meronnueckue Matepualbl 11 yUUTENs.

ba3oBblil 1 yriyOiaeHHbINH YPOBHH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bubnnoteka LIOK https://edsoo.ru/2023/06/14/vse-materialy-biblioteki-czifrovogo-o/






