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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o ¢pu3uke Ha ypoBHE cpeliHero ooiero oopazoBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUN
U TpeOOBaHMI K pe3ysibTaTaM OCBOECHHUSI OCHOBHOHM 00pa3oBaTeNbHON MPOTpaMMBl, mpeacTaBieHHbx B PT'OC
COO, a Takxke ¢ yuéroM ¢enepalbHONW paboueill mporpamMmbl BocnuTaHus W KoHuenwu mnpenogaBaHus
yuebHoro npeamMera «Pusmnkay» B 00pa3oBaTeNbHBIX Oopranuzanusx Poccuiickoit deneparun, peaan3yonmx
OCHOBHBIE 00pa30BaTENbHbBIE TPOTPAMMBI.

[Iporpamma 1O ¢u3uKe omnpenenser o0sf3aTeNbHOE MPEIMETHOE COJCpKAHUE, YCTaHABIUBACT
PEKOMEHIYeMYIO0 IOCIIEJIOBATEIbHOCTh HU3YYEHHS TEeM U pa3AesioB Y4eOHOro IMpeaMera ¢ Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOIMKH y4eOHOrO Ipolecca, BO3PACTHBIX OCOOCHHOCTEH
oOyuaromuxcs. Ilporpamma mo ¢usuke na€r mpeicTaBlieHHWE O LEsIX, COACpNKaHMM, OOIIeH cTpaTeruu
oOyudeHHusl, BOCIIMTAHUS U Ppa3BUTHUS OOY4YaIOIIMXCS CpeAcTBaMU yueOHoro mnpenMera «Pusuka» Ha
yrayO0nEHHOM ypOBHE.

N3yuenue xypca ¢puzuku yriayOiaEHHOTO YPOBHS IMO3BOJIAET PEaM30BaTh 3a7a4d MPOQPECCHOHATBHON
OpUEHTALIMM, HAIIPABJICHO HA CO3/JaHHUE YCIOBUW JJIsl MPOSBIECHUSA CBOMX MHTEIUIEKTYalbHBIX U TBOPUYECKHUX
CIOCOOHOCTEN KaXIbIM OOydarolUMCS, KOTOpble HEOOXOAMMBI JUIsl MPOJOJDKEHHs 00pa3oBaHUs B
OpraHu3anusax NpodecCHOHAIBLHOr0 O0pa30BaHMs MO PA3IUYHBIM (DU3UKO-TEXHUYECKUM M WH)KEHEPHBIM
CHEIUAILHOCTSIM.

B mporpamme mo ¢u3uke omnpeneistoTcs IJIaHUPYEeMbIE pe3yabTaThl OCBOCHMSI Kypca (DU3MKU Ha
YPOBHE CpeAHEro o0Iero oOpa3oBaHMA: JIMYHOCTHBIE, METANpeIMETHbIC, MpeAMETHbIE (Ha YriIyOJEéHHOM
ypoBHe). HayuHo-meromonormueckod OCHOBOM Il pa3paboTKu  TpeOOBaHMM K  JIMYHOCTHBIM,
METalpeIMETHBIM ¥ MPEIMETHBIM pe3yJbTaTaM OOyYarolIWXCs, OCBOMBIIMX INPOTpaMMy IO (QH3HKE Ha
YPOBHE cpelHero obiero oOpa3oBaHUs Ha YIIIyOJIEHHOM YPOBHE, SIBJISETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXO/I.

[Tporpamma o (puzmKe BKIIOYAET:

IUTAaHUpPYEMbIE PEe3yJIbTaThl OCBOEHUS Kypca (U3MKKM Ha YriIyOJIEHHOM YpOBHE, B TOM 4HCIIE
IpEeMETHBIE PE3yJIbTaThI M0 T0/1aM 00YUYEHHUS;

cojiepx)anue yueOHoro npeamera «Pu3nkay 1mo rojgaM 00ydeHusl.

[Tporpamma 1o ¢u3uke UMeeT MPUMEPHBII XapaKTep U MOXKET ObITh UCIOIb30BaHA YUUTEISIMHA PUIUKH
JUISL COCTABJIEHUSI CBOMX PabOUUX MPOTrpamMM.

[IporpaMmma 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYIO HWHUIMATHBY Yy4YUTENed M MPEIOCTaBISET
BO3MOXKHOCTH [UIsSl peallu3alliid Pa3JIMYHbIX METOJMYECKUX IMOJXOJ0B K IMpernojaBaHU0 (QU3UKU Ha
yIIIyONnEHHOM YPOBHE IPH YCIOBUM COXPaHEHHs 003aTelbHOM YacTu cojiepKaHus Kypca.

®dusnka Kak Hayka 0 HanOoJiee OOITUX 3aKOHAX MPUPOJIBI, BRICTYMAs B KaUeCTBE yU4eOHOTO MpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIa/l B CUCTEMY 3HaHUN 00 okpy»katorieM Mupe. LlIkonpHbIN Kype GU3NKH —
CHUCTEMOOOPA3YIOMIUNA 1T €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (DU3MUECKHE 3aKOHBI
JexaT B OCHOBE IPOIIECCOB M SBICHHM, M3ydaeMbIX XuUMHeEW, Ouosnorued, Qusmueckoir reorpadpueil u
acTpoHoMued. lcmonb3oBaHME U AKTHMBHOE NpUMEHEHHE (PU3MUECKHX 3HAHUI OMNpEeNeNuiio XapakTep Hu
OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe IHEpreTMKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA,
MOJIy4YEHUsI HOBBIX MaTE€pHANIOB C 3aJaHHBIMU CBoiicTBamH. M3ydeHue (pU3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00ydaromerocs, B GOpMUpOBaHUE YMEHUN NPUMEHSTh
Hay4YHBIA METO]I IO3HAHUSI IPU BBIMOJIHEHUN UMHU YYEOHBIX HCCIeI0BaHUM.

B ocHoBy kypca ¢u3MKH Ha ypoBHE cpeaHero ooOrmiero oOpa3oBaHUS MOJOXKEH psa UICH, KOTOpble
MO>KHO PacCMaTPUBATh KaK MPUHIUIIBI €70 MOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEN KypC ABJISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH COAECPKUT
MaTepHal U3 BCeX pa3/iesioB (pU3MKH, BKIIOYAET KaK BOIPOCH KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoea czenepanuzayuu. B cooTBeTCTBMM ¢ HeW Marepuan Kypca (U3UKH OOBEIMHEH BOKPYT
¢usuueckux teopuil. Begymum B Kypce siBnsieTcs GopMUpOBaHHE NMPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX
MaTepHuH, BEIIECTBE U MOJIE.



Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCIoiIb30BaHHE T'YMaHUTApPHOTO MMOTEHIIMANA
¢u3nUecKkoil HayKHM, OCMBICIIEHHE CBA3M pa3BUTHA (QU3UKKM C pPa3BUTHEM OOILIECTBAa, a TaKXkKe C
MHUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTUYECKUMHU MpoOIeMaMHu.

Hoesn npuxknaonoit nanpagsnennocmu. Kypc pusuku yriuy0inEHHOTO ypOBHS MPEIoiaraeT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHHYECKHX W TEXHOJIOTMYECKUX MPUIOKEHUH H3y4eHHBIX TeOpHil u 3akoHOB. [Ipu
3TOM pPAacCMATPUBAIOTCS HA YPOBHE OOLIMX IMPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea rxkonozuzayuu peanu3yerTcsl MOCPEACTBOM BBEICHHS IJIEMEHTOB COACP)KAHUS, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHUEM TEXHUKUM M TEXHOJOTHH, a
TaKke 00CyKACHUs PoOIeM PallMOHATBHOTO MPUPOIOTIOIB30BAHUS M SKOJIOTHUECKOM O€30MMacHOCTH.

OcBoeHue coliepskaHus IPOrpaMMbl 10 (DU3HKE JOJKHO OBITH MOCTPOEHO Ha MPHUHIMIIAX CHUCTEMHO-
JesITeIbHOCTHOTO Tonxoaa. s Qus3uku peanu3anys 3TUX NPUHIMIOB 0a3sUpyeTcss Ha HCIOJIb30BAaHUU
CaMOCTOSITENILHOTO JKCIEpPUMEHTa KaK MOCTOSHHO JeicTBymomero ¢akropa ydeOHoro mpouecca. Jlis
yIIIyONEHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHYECKOTO SKCIEPUMEHTA, BKIIIOYAIOIIETO
(bpoHTaNbHbIE YYEHUYECKHE OMBITHI MPU W3YYEHWU HOBOTO MaTepuasa, JiabopaTopHble paboThl U pabOThI
npaktukyma. [Ipu 5ToM BO3MOXHBI JBa criocoba peanu3anuu (pu3nmueckoro npakTukyma. B mepBom cirydae
MPaKTUKyM TpoBoautcs nubo B koHie 10 m 11 xmaccoB, nubo mocie MmepBOro M BTOPOTO MOJIYTOAWNA B
KaXJIOM M3 3THX KjaccoB. BTopoii coco® — 3To mHTEerpanus padoT MpakTUKyMa B CHCTEMY J1a00paTOPHBIX
paboT, KOTOpBIE MPOBOIATCS B Mpollecce u3ydeHus pasaena (temsl). [lpu atom mon paboTamu mpakTUKyMma
MOHUMAETCs. CaMOCTOSATENBHOE HCCIEOBAHNE, KOTOPOE TPOBOAMUTCS TIO PYKOBOJCTBY CBEPHYTOTO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKLHUU.

B nporpamme o ¢usuke cucrema yueHHYECKOTO SKCIEPUMEHTA, TAOOPaTOPHBIX padOT U MPaKTUKyMa
MpEJICTaBICHa €IUHBIM TepeyHeM. BBrIOOp TeMaTHKW [UIsl 3TUX BHUIOB YYEHHUYECKHX MPAKTUYECKHX padboT
OCYIIECTBIISIETCSI yYaCTHUKAMH 00pa30BaTENBHOTO TIpoIecca HCXOAs W3 OCOOEHHOCTEH TOypOYHOTO
TUTAHUPOBAHMS U OCHalleHus kabuneta Qusuku. [Ipu 3TOM obecrneunBaeTcsl OBIaJieHHE OOY4YaIOUTUMUCS
YMEHUSIMH TIPOBOANUTH NMPSMBIE U KOCBEHHBIE U3MEPEHUS, HCCIIEIOBAHUS 3aBUCUMOCTEN (PM3NYECKUX BEITNIHH
U TIOCTAHOBKY OIIBITOB IO POBEPKE NPEJIOKEHHBIX THIIOTE3.

Bonbiioe BHMMaHWE yAETSIETCS PEHICHUIO0 pPacdy€THBIX M KadeCTBEHHBIX 3amad. [Ipum sTtoM st
pacuéTHBIX 3aJa4 MPUOPUTETOM SBISIOTCS 3aJayd C SBHO 3aJlaHHOM W HESIBHO 3aJaHHON (QHU3NYecKOn
MOJIEIBIO, TIO3BOJISIONINE TPUMEHSITh U3YUYeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca,
TaKk M HMHTETPUPYd NPUMEHEHHE 3HAHUN W3 pas3HbIX pasfenoB. JlJis KauecTBEHHBIX 3aJad MPUOPUTETOM
SBIISIIOTCSL 3aJaHUsi Ha OOBSCHEHHE/TIPECKa3aHUe MPOTeKaHWs (U3NYECKUX SBICHHA W TPOILECCOB B
OKpY’Kalollen )KU3HU, TpeOyromue BeIoopa pu3nueckoi MOJEeNu sl CUTyalluu MPaKTHKO-OpPUEHTUPOBAHHOTO
Xapakrepa.

B cootBerctBuu ¢ TpedoBanusiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY 00ECTIIEYeHUIO Y4eOHOTr0o
npoiiecca Kypc GU3NKU yriyOoJIEHHOTO YPOBHS Ha YPOBHE CPEHETO 001Iero o0pa3oBaHusl JOJIKEH N3ydaThCs
B YCIOBHSX MpenMeTHoro kabuHeta. B kaOuHere (QU3MKM TOMKHO OBITH HEOOXOAMMOE IabopaTopHOE
000pyI0BaHUE UIS BHIMTOJHEHHS YKA3aHHBIX B MPOTpaMMe 1Mo (pH3MKe YIEHHUECKUX OIBITOB, JJA0OPATOPHBIX
paboT u paboT MpakTUKyMa, a TAKKE IEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JemoHcTpanmonHoe o0OopymoBaHue (GOpMUPYETCS B COOTBETCTBHM C TPUHIIUIIOM MHHHUMAaJIbHON
JIOCTATOYHOCTH M OOECIeYMBAET ITOCTAHOBKY IIEPEUUCIEHHBIX B IporpaMMme Mo (u3nke KIF0YeBbIX
JEMOHCTpAIMA JUTsl UCCIIEAOBAHMS H3y9aeMbIX SBJICHUN W TPOIECCOB, IMITUPUIECKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUUYECKUX MPUMEHEHU.

JlaGopatopHoe O00OpyIZOBaHHE s YYCHHYECKHX MPAKTUYECKHX paboT QopmupyeTcss B BHUJC
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcss B pacuéTe OAHOr0 KOMIUIEKTa Ha JABYX OOYyYarolIMXcs.
TemaTnueckue KOMIUIEKTHI J1aOOpPaTOpHOTO OOOPYAOBAaHHUS JOJDKHBI OBITH IOCTPOEHBI Ha KOMILJIEKCHOM
UCIOJIb30BaHUU aHAJIOTOBBIX M HHUQPOBBIX MpUOOPOB, a TaKKE€ KOMITBIOTEPHBIX M3MEPUTEIbHBIX CHCTEM B
BUIC U(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

¢dbopMHpoBaHUE UHTEPECA U CTPEMIICHUS 00YJaIOIUXCA K HAYYHOMY M3Y4YSHHIO IPUPOJIBI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;



pasBUTHE MPEACTaBICHUI O HAy4YHOM METOJAE MO3HaHWs M (OPMHUPOBAHHME MCCIIENOBATEIBCKOIO
OTHOLIEHHUSI K OKPYKAIOLIUM SIBICHUSM;

(GopMHpOBaHHE HAYYHOTO MMPOBO33PEHMS KakK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHUS MaTepuH U
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

(dopmupoBaHue yMEHUI OOBICHATH SABICHUSA C HCHOJIb30BaHMEM (U3NYECKUX 3HAHUM M Hay4dHBIX
JI0Ka3aTeNbCTB;

(dbopMHpoBaHUE MPEICTABICHUNA O POIM GU3UKHU Ul Pa3BUTHUS APYTHMX €CTECTBEHHBIX HAyK, TEXHUKU U
TEXHOJIOTHIA;

pasBUTHE NPEACTAaBICHUH O BO3MOXHBIX cdepax Oyaymell npodhecCHOHAIBHOW AeATeNbHOCTH,
CBSI3aHHBIX C (PU3UKOI, TOJATOTOBKA K AaJbHEWIIEeMy 00y4EeHHUIO B 3TOM HAIPaBJICHUU.

JlocTrkeHue 3TUX LieJei oOecrieunBaeTcs pelIeHUeM CIeAYIOIUX 3aad B Ipolecce U3ydeHus Kypca
(u3KMKYU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

npuoOpeTeHre CUCTeMbl 3HaHMH 00 o0muMX (U3NYECKHX 3aKOHOMEpPHOCTSX, 3aKOHAaX, TEOpUsX,
BKIIIOYAass MEXAaHUKY, MOJICKYISAPHYIO (H3HKY, DIIEKTPOAMHAMHUKY, KBAaHTOBYIO (H3UKY W DJIEMEHTHI
acTpou3uKy;

¢dopmMupoBaHUE yMEHUI MPUMEHSITH TEOPETHUYECKUE 3HAHUA IS OOBSICHEHHUS (PU3MUECKUX SBICHUN B
IPUPOIE U AT IPUHATUS MPAKTUYECKUX PEILICHUH B TOBCEAHEBHOM KU3HM;

OCBOEHHUE CIOCOOOB pELICHMs PA3JIMYHBIX 3aad C SIBHO 33JaHHON (PM3MUECKON MOJEiblo, 3ajad,
[OJPa3yMEBAIOIUX CAMOCTOATENIbHOE CO3/laHue (PU3NYECKON MOJEH, a/IeKBaTHOW YCIOBUSAM 3a/laui, B TOM
YHCclie 3a]]a4 HHKEHEPHOT0 XapaKTepa;

[NOHUMaHHe (PU3NYECKUX OCHOB U NPUHIIMIIOB JEHCTBUS TEXHUYECKHUX YCTPOWCTB M TEXHOJIOTHYECKUX
IIPOLIECCOB, UX BJIMSHUS HA OKPY>KAIOILYIO CPELY;

OBJI4/ICHUE METOJIaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS U MPOBEIEHUS (PU3NUECKUX IKCIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTaluy HH(OPMALIH, ONPeIETIeHUS TOCTOBEPHOCTH MOTyYEHHOTO Pe3yJIbTaTa;

CO3/1aHHE YCIIOBHUH JUIS pa3BUTHS YMEHHI POEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH NEATEIBHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3UKOM.

B cootserctBum ¢ TpeboBanusiMu @I'OC COO yriayOnéHHbIN ypoBeHb W3yueHHUs] y4eOHOro mpeamMeTa
«®Pu3nKa» Ha YpOBHE CpeIHEro ooOuero o0pa3oBaHMs BbIOMpAETCsl OO0YYaIOIIMMUCA, MUJIAHUPYIOLIUMHU
IpOI0JDKEHHE 00pa30BaHUs 10 CHEIHATBLHOCTIM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

Ha u3yuenue uzuku (yriyOn€HHBIA YPOBEHb) Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHMsl OTBOJIUTCS
340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Henenio), B 11 kmacce — 170 yacoB (5 yacoB B HEJIEINIO).

[Ipennaraemelii B mporpamme o (usuke nepevyeHsb JabopaTOPHBIX M MPAKTHUECKUX pabOT SBIISIETCS
PEKOMEH/IOBAaHHBIM, YYHUTENb [EJIaeT BbIOOp NpOBEACHHs J1a0OpaTOpHBIX paboOT W ONBITOB C Y4&TOM
WHIUBUTYAJIbHBIX OCOOEHHOCTEH 00yJarommxcs.

COJAEP)KAHUE OBYYEHUA YYEBHOI'O ITIPEJMETA «®PU3UKA»

10 KJIACC

Pa3nen 1. HayuHnblil MeTO MO3HAHMS NPUPOABI.

®uznka — (yHIaMeHTanbHas Hayka o nmpupoje. HayuHslii MeTo/1 MO3HAHUS U METOJbl MCCIIEA0BaHUS
(bU3NUECKUX SIBICHHM.

DKCHepUMEHT U TeOpus B IIpolecce Mo3HaHus npupoibl. Habmonenue 1 skcrepuMeHT B pU3UKE.

Crioco6b1 m3MepeHHst (PU3MUECKUX BEIMYUH (AHAJOTOBBIE M LU(POBBIE U3MEPUTENbHBIE MPUOOPHI,
KOMITbIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemnocTy u3MepeHuil pu3nuecKkux BelIUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBaHue GpU3MUECKUX SIBICHUI U MPOLECCOB (MaTepuanbHas TOUKa, aOCOMIOTHO TBEPOE TEINO,
ujeanbHas KUJIKOCTb, WUJI€ATbHBIN Ta3, TodeuHbld 3apsia). ['unore3a. dusnueckuili 3aKOH, TPAHUIBI €ro
IPUMEHUMOCTH. Pusnyeckas Teopusl.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTHUHBI MHUpPA, B MPAKTUYECKON
NEITEILHOCTH JTIOIECH.



Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenue cuiabl TOKa W HaNpsHKEHUS B LENHM IOCTOSHHOTO TOKAa IPU IOMOIIM AHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1M poBoii 1aboparopueit o ¢usnke. [Ipumeps! n3meperns (HU3NYECKUX BETUYHUH TPU
MIOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABuxkeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBKeHUs. CucTema oTcuéTa.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTOp MaTepraJIbHON TOYKH, €TI0 IIPOEKIUU HA OCHU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienne, cKOpocTh (CpefHsisi CKOPOCTb, MCHOBEHHAss CKOPOCTh) M YCKOPEHHE MaTepHalbHOM
TOUYKH, UX MPOEKIMU Ha OCU CUCTEMBI KoopAuHAaT. Cli0’keHue epEeMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIMHENHOE JBH)KEHHE. 3aBUCUMOCTb KOOpPAMHAT, CKOPOCTH,
YCKOPEHUS U IyTH MaTepHabHON TOYKH OT BPEMEHHU U UX TPa(UKH.

CBoOonHoe majzeHue. YCKOpeHHe CBOOOTHOrO majaeHus. J[BrkeHue Tena, OpOIIEHHOTO MO YIioM K
TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTU WU YCKOPEHMsSI MaTepuUaIbHOW TOYKHM OT BpPEMEHH U HX
rpadukH.

KpuBonunerinoe asuxkeHue. [[Br>keHMe MaTepuaJbHOW TOYKH MO OKPYKHOCTU. YTJIOBas U JIMHEWHas
ckopocth. Ilepuog w wuyactora oOpamenus. LleHTpocTpemuTenbHoe (HOpMalbHOE), KacaTelbHOE
(TaHreHIMAIBHOE) U TIOJHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHu4ecknue ycTpOHWCTBa U TEXHOJIOTMYECKHUE MPOLIECCHl: CHUAOMETP, JBUKEHUE CHAPSIOB, LICTHbIE,
niecrepéHYaThle U PeMEHHBIE N1EpEeAaYu, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETa, MILTIOCTPALMd KHHEMAaTHYECKUX XapaKTEPUCTHUK JBHIKEHUS.

CrniocoObI uccae10BaHus ABIKEHUN.

NnrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue BuxkeHus Tena, OpOIIEHHOT O MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasnenne ckopocTH npu ABHKEHUU O OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOpE.

CpaBHeHHE TyTeH, TPAECKTOPHUH, CKOPOCTEH IBIKEHUSI OJHOTO M TOTO K€ TeJla B Pa3HBIX CHCTEMax
OTCU€Ta.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.

N3y4yeHrne HepaBHOMEPHOI'O ABUKEHHUSI C LIENBIO ONIPEIETICHHUSI MTHOBEHHOM CKOPOCTH.

H3mepeHne yckopeHus MpH NPpsSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU IO HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHM IIPH PABHOYCKOPEHHOM JBH)KEHHUU.

W3mepenne yckopeHHsi CBOOOJHOTO TajaeHHs (PEeKOMEHJOBAHO HCIOJIb30BaHHE LU(POBOH
nabopaTtopun).

W3ydyenue JBWXKEHUS Tena, OpOUIEHHOrOo Tropu3oHTalnbHO. [IpoBepka rumore3sl O MHpsSMOi
IIPONOPLUOHAIIBHON 3aBUCUMOCTH MEXy JAJIBHOCTBIO NOJIETA U HAYAJIbHOM CKOPOCTBIO TEa.

N3yuenune ABUKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NTEPHOIa 00PAIIeHNs KOHUYECKOT'O MasTHUKA OT €ro IMapaMeTpoB.

Tema 2. /lunamuxa.

ITepBoiii 3akoH HproToHa. MHepumansHble cucTteMbl oTcuéra. IlpuHumn otHocurtenbHOcTH [amuies.
HeunepunaneHele cucteMsl 0TCUETA (ONpPEAEIEHUE, IPUMEDBI).

Macca tena. Cuna. [IpuHImMn cynepno3uimu Cui.

Bropoii 3akoH HeroToHa 1711 MaTepUaIbHON TOYKHU.

Tpetuii 3akoH HploTOHA i1 MaTepUaIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCBhl.



Cuna tsxecTd. 3aBUCUMOCTb YCKOPEHUSI CBOOOJHOIO MaIeHHsI OT BHICOTHI HaJl HOBEPXHOCTBIO MIAHETHI
U OT reorpaduyeckoil mUpoThl. [IBMkeHHMEe HEOECHBIX Tel W MX CHyTHHKOB. 3akoHbl Keruepa. Ilepas
KOCMHYECKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXYILIErocsi C yCKOPEHHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHsI CKOJIbKEHHs M cuiia TpeHus nokos. Koadduuuent tpenus.
Cuna compoTHBIIEHUS MpU JBWKEHUM Tejla B KUAKOCTU WM rase, €€ 3aBUCHUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUS.
Hasnenue. 'unpocraruueckoe nasinenue. Cuia Apxumesna.
TexHHUYECKHE yCTPONCTBA U TEXHOJIOIMYECKHE IMPOLECCH: MOIIINUIHUKH, JBUKEHUE MCKYCCTBEHHBIX
CIIyTHHKOB.
Hemoncmpayuu.
Habumronenne ABM>KeHUS TN B MHEPLMAIBHBIX M HEMHEPLMAIBHBIX CUCTEMAaxX OTCUETA.
ITpyHIMII OTHOCUTEIIBHOCTH.
KaueHne nByX HWIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEUHEPLUAIbHONU CUCTEMBI OTCUETA.
CpaBHeHUE paBHOJEHCTBYIOIIEH NPUIOKEHHBIX K TNy CHUJ C MPOU3BEIECHHUEM MAacChl Tejla HAa €ro
YCKOpPEHHUE B MHEPLUAIBHON CUCTEME OTCUETA.
PaBeHCTBO Cril, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOJCHCTBHS TEIL.
H3mepeHne Macce 10 B3aUMOJEHCTBUIO.
HesecomocTts.
Bec Tena npu yCKOpeHHOM NOABEME U TTa/ICHUN.
[lenTpoOeKHbIE MEXAaHU3MBI.
CpaBHeHuE CUII TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKCHHUS.
Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.
W3mepenue paBHOJEHCTBYOMIEH CHJI TP IBMKEHUU OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.
[TpoBepka rumore3bl O HE3aBHUCHUMOCTH BPEMEHM JBHKEHHSI Opycka 1O HAKJIOHHOM IUIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €r0 MACCBHI.
HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHHUKAIOUINX B MPYKUHE U PE3MHOBOM 00paslie, OT UX
nedopMaruu.
W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JIErkKui OJI0K.
N3mepenne kodddunnenTa TpeHus 1o BeIMYMHE yIII0BOro Kosduimenta 3aBucuMoctu Fip(N).
Hccnenoanue 1BrukeHUs: OpycKa M0 HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 PUIIUEHTOM TPEHUSI.
W3ydeHne ABMKEHUS TPy3a HA BaLy C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbcomotHo TBEpHoe Tenmo. IlocTynarenbHoe M BpamateiabHOE JBUKEHHE TBEPAOro Tena. MOMEHT
CUJIBI OTHOCHUTENIBHO OCcH BpamieHus. [lmeuo cuibl. CiaokeHne Chil, IPWIOKEHHBIX K TBEpIoMy Teny. LlenTp
TSKECTH TEJa.
VYcnoBust paBHOBECHUS TBEPIOTO TeEA.
YcroitunBoe, HeycTOUMBOE, O€3pa3TuYHOe pABHOBECHE.
TexHu4yeckne yCTpPOMCTBA M TEXHOJOTHYECKHE IIPOLECChl: KPOHIITEMH, CTPOUTEIBHBIM KpaH,
peméryarbie KOHCTPYKIUH.
Hemoncmpayuu.
VYcnoBus paBHOBECHS.
Bunael paBHOBeCHS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.
HccenenoBanue ycaoBUi paBHOBECHUS TBEPAOTO TeJIa, UMEIOILLETO OCh BPALCHUS.
KoHcTpyrnpoBanue KpOHIITEWHOB U Pacy€T CUII YIIPYTOCTH.
N3yyenue ycTOMYUBOCTU TBEPAOIO T€Jla, UMEIOIIETO IJIOMIA(b OIIOPHI.
Tema 4. 3akonwl coOXpanenus 6 MexaHuke.
HMmnynbc MarepralbHON TOYKH, CUCTEMBl MaTepUaibHbIX ToUeK. LIEHTp Macc cucTemMbl MaTepUalIbHbBIX
To4YeK. Teopema 0 ABMIKEHHUH LIEHTPa Macc.



HMmysieC CHIIBI M I3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

MoMeHT nMIynbca MaTepualbHOW TOYkH. IlpencraBieHue O COXpPAaHEHMHM MOMEHTAa HMITYJIbCa B
LEHTPaJIbHBIX IOJISIX.

Paborta cuipl Ha MaJIoM ¥ Ha KOHEYHOM TepeMereHun. ['paduueckoe npeacTaBieHne paboThl CHIIBL.

MOIIHOCTD CHJIBI.

Kunernueckast sHeprus marepuaibHOH Touku. TeopemMa 00 H3MEHEHWH KHHETHYECKOW HHEPruu
MaTEepUaIbHON TOUKH.

[ToreHunanbHble U HenoTeHUUalbHble cuibl. lloreHuumanbHas sHeprus. lloreHuumanbHas 3Heprus
ynpyro 1ehopMHUpOBaHHON NpykuHbl. [loTeHIManbHAast SHEprus Tesla B OJHOPOAHOM I'PaBUTALIMOHHOM II0JIE.
[loTenuuanpHas HEprus Teja B rpaBUTALIMOHHOM I10JI€ OJHOPOJHOTrO I1apa (BHYTpHU M BHE Iiapa). Bropas
KOCMHUYECKasi CKOPOCTb. TpeTbs KocMudecKkasi CKOpOCTb.

CBsi3p pabOTHl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHMYECKOW PHEPTUU CHCTEMBI Tell. 3aKOH
COXPaHEHHs MEXaHUYECKON SHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm nis uaeanbHOW >KUIKOCTH KakK CIEACTBHE 3aKOHA COXPAHEHUS MEXaHHYECKOU
DHEPIHH.

TexHHueCcKne YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: JBMKEHHE pAaKeT, BOJOMET, KOIED,
NPYKUHHBIN MIHCTOJIET, TUPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

N3mepenrie MOIHOCTH CHJIBI.

M3MeHeHne sHepruy Tea Ipy COBEPILIEHUH PaOOTHI.

B3anMHBIE TIpEeBpalleHUs] KUHETUYECKOM M IMOTEHIMAJIbHOM JHEpPruil NMpU ACUCTBUU Ha TEJIO CHJIBI
TSOKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nNpyu cBOOOIHOM MaJACHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomut, npAKmMuKym.

N3mepenne nmmysbca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CHJIBL.

HccnenoBanue coxpaHEeHHs UMITYJIbCA IIPU YIPYTOM B3aUMOIECHCTBHH.

W3mepeHre KNHETUYECKOM SHEPTHUH TeJa [0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTEHIIUAIBHON SHEPrUU NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Omnpenenenue pabOThI CHIIBI TPEHUS MPU ABMKEHUH Tella 0 HAaKJIIOHHOM TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeOopUU.

OCHOBHBIE TOJIOKEHUST MOJeKyIsipHO-KuHeTHueckoi Teopuu (MKT), mx omnbiTHoe 00OCHOBaHHE.
Huddys3usa. bpoyHoBckoe aBikeHue. XapakTep JIBHKEHHUS M B3aUMOJICHCTBUS YacTHI] BellecTBa. Moaenu
CTPOEHUS Ta30B, JXKUAKOCTEH M TBEPABIX TNl U OOBSCHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ITHX MOJEICH.
Macca u pazmepsl Mosieky (aTomoB). KonnuectBo BemectBa. [locrositHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u criocoOsl e€ nsmepenus. lllkana remneparyp Llenscus.

Mopnens naeanbHOro raza B MOJIEKYJISIPHO-KMHETUUECKON TEOPUU: YaCTHUIIBI ra3a ABMXKYTCS Xa0THUECKH
Y HE B3aUMOJIEUCTBYIOT IPYT C JPYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kmnaneiipona. AOcomroTHas Temmeparypa (Ikana
temriepatyp KenwpBuna). 3akon Jlamprona. M3omporiecchl B UCaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

CB43b MEXKY JaBJICHUEM U CPEIHEN KMHETHYECKOW YHEPTHEN MOCTYNATEIbHOTO TEMJIOBOTO JABUKECHUS
MOJIEKYJI UJEAJIBHOTO Tra3a (OCHOBHOE YPAaBHEHHUE MOJIEKYIISIPHO-KHUHETHUYECKON TEOPUH UJICAIBHOTO T'a3a).



CBs13b a0COJIIOTHOM TEMIEPATYPhl TEPMOJUHAMUYECKON CUCTEMBI CO CpeTHEeH KHHETUYECKON SHEPTrHeH
MOCTYNATEIBbHOTO TEMIOBOTO JABHKEHUS €€ YaCTHII.

TexHuuyeckue YCTpOIICTBA U TEXHOJIIOTUYECKUE TMPOLIECCHI: TEPMOMETpP, OapoMeTp, IMOoJIydeHHe
HaHOMAaTEPHUAJIOB.

Hemoncmpayuu.

Mopenu TBUKEHHSI YaCTHUIL BEILIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUSL.

Buzaeopoiuk ¢ 3anuchio peaabHOT0 OPOYHOBCKOTO JBUKEHUS.

Huddy3us xuakocTei.

Mogens onbita LlTepHa.

[IpuTsxeHue MoJIEeKyII.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habmroenue u ncciae1oBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npaKkmuxym.

HccnenoBanue mpoiiecca YCTaHOBICHUS! TEIUIOBOTO PABHOBECHUS MPH TEINIOOOMEHE MEXIy Tropsuel u
XOJIOJHOU BOJIOM.

W3ydeHne n30TepMUYECKOro mpoiiecca (peKoMEeHI0BaHO HCIOIb30BaHue u(poBoii 1aboparopun).

N3ydenune n30XopHOTro npouecca.

H3ydenue nuzobapHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawtunol.

Tepmonunamuueckas (T/l) cucrema. 3aganne BHEIIHUX YCIOBUHN Ui TEPMOJIUHAMUYECKONW CHUCTEMBI.
Bnemnne u BHyTpeHHHe napameTpbl. [lapaMerpbl TEpMOIMHAMHYECKOM CHCTEMBI KaK CpPEIHHE 3HAUYECHMS
BEJINYHH, OMHCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havasio tepmoanHamMuku. CaMONpOU3BOJIbHAS pelaKkcalis TEPMOJAMHAMUYECKON CHUCTEMBI K
TEIIOBOMY PaBHOBECHIO.

Mopenbs uaeanbHOrO rasa B TEpPMOAMHAMUKE — CHUCTEMa YypaBHEHWH: ypaBHeHHE MeHneneeBa—
Kianelipona u BbIpa)keHUE Il BHYTPEHHEW HSHEPrUM. YCJIOBHS NPHUMEHHMOCTH ITOW MOJEIN: HHU3Kas
KOHILIGHTpallMs YacTHUll, BBICOKME TeMIepaTrypbl. BblpakeHHe a1 BHYTPEHHEW JHEPruu OAHOATOMHOTIO
WJICaIbHOTO Ta3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLIECCHI.

DneMeHTapHas paboTra B TepMoauHaMmuKe. Berumcienwe paboTel mo rpaduky mporecca Ha pV-
JIuarpaMme.

Tennonepenaya kak cmoco0 W3MEHEHUs] BHYTPEHHEH SHEPrUM TEPMOJAMHAMHUYECKON CHCTEMBI 0Oe3
coBepiteHus padoTel. KoHBEKIHsI, TEIIONPOBOAHOCTD, U3IIyUEHHUE.

KomnuectBo TemnoThl. TemnoéMKOCTh Tenla. YaeabHass W MOJSAPHAS TEIJIOEMKOCTH BEIECTBA.
YpaBaenue Mailiepa. VYaenpHas TeEIUIOTa CropaHus ToIUMBAa. Pacyér KoiMuecTBa TEIUIOTHI IIPU
teronepenaye. [lonstre 06 agnabaTHOM TIporiecce.

[lepBoiii 3aKk0OH TepMOAUHAMHUKU. BHyTpeHHsst »Heprus. KonwuecTBo TerminoTel W paboTa Kak Mepsl
W3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOINHAMUYECKON CHCTEMBI.

Bropoii 3ak0H TEpMOIMHAMUKY ISl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJAHHOE PABHOBECHOE COCTOSIHUE
TEPMOJIMHAMUYECKON CHCTEMBI MPOXOIUT €AMHCTBEHHAs aanadara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3ak0H T€pMOJMHAMUKHU [Jii HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEPEaTh TEIIOTY OT
Ooiee xonoxHOro Tenma K Oosee Harperomy Oe3 kommeHcauuu (Kmaysmyc). HeoOpatumocTs mpUpOIHBIX
IIPOLIECCOB.

[Ipunnune! aeiictBus Ternosbix MamuH. KITI.

MakcumanbHoe 3Hadenue KII1JI. [{ukn Kapno.

DKOJIOTMYECKUE aCIIEKThl UCIIOJIb30BaHUS TEIUIOBBIX ABUTraTesneil. TemnoBoe 3arpsi3HeHne OKpYKatoei
Cpenpbl.

TexHu4ecKnue ycTpoiCcTBa U TEXHOJOTUUYECKHUE MPOIECCHI: XOIOAUIbHUK, KOHIUIIMOHED, TU3EIbHbBIN 1
KapOIOpaTOpHBII JIBUTATENW, MapoBas TypOWHA, TOJy4YeHHE CBEPXHHU3KHUX TeMIlepaTyp, YTUIH3alus
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«TETJIOBBIX» OTXOJIOB C HCIOJIb30BAHHWEM TEIJIOBOIO HAacoca, yTUIN3alus OMOOPraHUYECKOTO TOILIUBA [T
BBIPAOOTKH «TEIIOBOMY U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenune TemmepaTypsl py aquadaTHYeCcKOM pacIIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJI0EMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KoMmnbroTepHble MOAEIH TEIUIOBBIX JBUraTEeH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npaKmuKym.

N3Mmepenne yaenbHON TeMI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

Hccnenoanue aquabaTtHoro mpoiiecca.

N3yueHne B3aMMOCBS3U SHEPTUM MEXMOJEKYISIPHOTO B3aMMOJCUCTBUS W TEMIIEpATypbl KUIICHHS
JKUIIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanue u koHaeHcanus. VicnapeHue u KuneHue. Y enbHas TeIoTa napooopa3oBaHusl.

Haceiiiennsie W HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTb IUJIOTHOCTH M JIaBJICHUS
HACBILIICHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT O0bEMa HACBHIIICHHOTO Mapa. 3aBHUCHUMOCTh
TEeMIIepaTyphbl KUIICHUS OT JABJICHUS B KUJIKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépmoe teno. Kpucrammmaeckue u amopdHbIe Tena. AHH30TPOIHS CBOWCTB KpucTaiioB. [1nasnenue u
KpUCTAIIM3aIus. Y ieibHas Teriora riasneHus. Cyonumanus.

Hedpopmanuu TtBEproro Ttena. Pactsbkenune m cxkarue. Cnsur. Moayns FOwra. [lpemen ympyrux
nedopmaruii.

TennoBoe pacmiipeHue S>KUJIKOCTeH U TBEPABIX Tesl, OOBEMHOE U JIMHEWHOE pacIIupeHue.
AHTapMOHHM3M TEIUIOBBIX KOJEOAHWH YacTHUI[ BElIECTBA KaK MpPUYMHA TEIUIOBOTO pacIlIUupeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEPTUH B (PA30BBIX MEPEXOax.

YpaBHeHHE TEIUIOBOTO OalaHca.

[ToBepxHOcTHOE HaTskeHHE. KOdQPUIIMEHT MOBEpXHOCTHOTO HaTsKeHHs. KamuispHbie SBICHHS.
JlaBiieHne noa UCKpUBIEHHON TOBEPXHOCTHIO )kuaKocTu. Dopmyia Jlamiaca.

TexHu4yeckue YCTpOMCTBA M TEXHOJOTMUECKHE TMPOIECCHhl: KUIKUE KPUCTAUIbl, COBPEMEHHbIE
MaTepHaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu noOHMKEHHOM J1aBIEHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTBHBIMH TIEHKAMH.

CwmauuBanue.

Kanwnsipasie sBieHwus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObI U3MEpEeHHsI BIKHOCTH.

HccenenoBanue HarpeBaHMs M IJIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6mronenune mansix aedopmMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTEN UCIAPEHUST )KUIKOCTEH.

N3mepenne yaenpHON TEIIOTHI IJIABJICHUS JIbJA.

N3ydeHune CBOKMCTB HACHIIIEHHBIX TTAPOB.
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W3mepenune abCoMOTHOM BIaXXHOCTH BO3yXa U OIIEHKA MacChl MAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaliy pe3MHOBOTO 00pasiia OT MPUIIOKEHHON K HEMY CHJIBI.

Pa3znea 4. JiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OneKkTpu3auusi Tel U €€ MPOSBICHUA. JJIEKTPUYECKUU 3apsia. J(Ba BuIa AJIEKTPUYECKUX 3apsAIOB.
[IpoBogHMKY, AMAIEKTPUKU U TOJIYINPOBOJHUKU. DIEMEHTAPHBIM 3JEKTPUUECKUN 3apsa]. 3aKOH COXpPaHEHMs
3JIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsiabl. 3akoH Kyona.

OnekTpuueckoe nose. Ero aeiicTeue Ha 31€KTpUYECKUe 3apsibl.

Hanpsokéanocts anextpuueckoro mnois. [IpoOHbiil 3apan. JluHum HanpsEHHOCTU 3JIEKTPUYECKOTO
noJist. OTHOPOJHOE JIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh  ANEKTPOCTATUYECKOTO  MOJds. Pa3HOCTh  MOTEHUMANOB M HANpsKEHHE.
[loTeHuumanpHass >Heprusi 3apsia B 3JEKTpocTaTUueckoM Imose. lloTeHmman sneKkTpoCcTaTHYecKoro MoJIs.
CBs13b HaNpsHKEHHOCTH MOJISL M Pa3HOCTU MOTEHLIMAJIOB JIJISl AJIEKTPOCTATUYECKOTO MO (KaK OAHOPOIHOrO,
TaK U HEOJTHOPOJIHOTO).

[IpuHIUIT CyTePIIO3UITNH SIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsina. [lone paBHOMepHO 3apsikeHHOM cdeprl. [Tone paBHOMEPHO 3apsHKEHHOTO MO
00béMy mapa. [lose paBHOMEpPHO 3apspKEHHOM O€CKOHEYHOU TutockocTd. KapTuHbl IMHMA HAanpsHKEHHOCTH
3TUX MOJIEH U HKBUIOTEHUUAIIBHBIX IOBEPXHOCTEM.

IIpOoBOIHHUKY B AIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JM3NeKTpUKHU B 3JEKTPOCTATHUECKOM MOJI€E. J{u3aeKkTpudeckas NpoOHUIIaeMOCTh BEIIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOT0 KOH/IEHCATOpa.

[TapamnensHOE coeMHEeHNE KOHAEHCAaTOpoB. [locnenoBarenpsHOE COEIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsKEeHHOT0 KOHIAEHCATopa.

JIBrKeHUe 3apsyKeHHON YaCTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue  yCTpoOHCTBA M TEXHOJOTMYECKHE  TPOLECCHI:  BJEKTPOCKOM,  3JIEKTPOMETP,
AIEKTPOCTaTUUECKAs 3alUTa, 3a3€MJICHHE AIIEKTPOIPHUOOPOB, KOHAEHCATOPhI, reHepaTop Ban ae ['paada.

Hemoncmpayuu.

YCeTpoiCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DNEKTpUUECKOE MOoJe 3aps’KEHHBIX IIapHUKOB.

DIIEKTPUUECKOE TT0JIE€ IBYX 3apsHKEHHBIX TIACTHH.

Monpensb snexkTpoctarrndeckoro renepatopa (Ban e ['paada).

[IpoBOJIHUKY B AJIEKTPUUECKOM IOJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

YCTpolcTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOpa OT IUIOIIAAU IUIACTHH, PACCTOSIHUS MEXIY
HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus MEKTPUIECKOr0 MOJIS 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsaka U pa3psiika KOHAEHCAaTopa Yepe3 pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, nPaKMuUKym.

OneHka cul B3auMOJECHCTBUA 3apsKEHHBIX TEll.

HaGnronenne npeBpalieHus SHepPruu 3apsDKeHHOTO KOHIEHCATOpa B SHEPTUIO M3IIYUEHHUS CBETOINO/IA.

N3ydenune npoTekaHusi TOKa B LEMH, COAEPKAIIEH KOHISHCATOP.

Pacnipenenenue pa3HOCTM MOTEHUMATOB (HAMpsDKEHUs) TMPU  IOCIEAOBATEIbHOM  COEIUHEHUU
KOHJIEHCAaTOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulil IneKmpuyecKuii mok.

Cuia Toka. [ToCTOSIHHBIN TOK.
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VYcioBust CyniecTBOBaHMS MOCTOSHHOTO 3JIEKTpudeckoro toka. Mcrounuku Ttoka. Hampsbkenne U u
S/C é.

3akoH OMa U1 y4acTKa LEMH.

DNEKTPUUECKOE CONPOTUBJIEHHE. 3aBUCHUMOCTh CONPOTUBJIEHHS OJHOPOAHOIO IPOBOJAHHMKA OT €ro
JUITMHBI U IO MTOTIEPEYHOr0 CeUeHHUs. Y IeJIbHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCIMHEHHE IPOBOJAHMKOB. Pacdé€r pa3BeTBIEHHBIX
anekTpudeckux 1enei. [Ipasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jxoynsa—JIenna.

MoIHOCTb 3MEKTpUYeCcKOro Toka. TermoBas MOIIHOCTh, BhIJEIsSIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONpPOTHBIICHHE HMCTOYHHMKA TOKAa. 3akoH Oma s TMOJHOW (3aMKHYTOM)
ANEKTPUYECKON 11er. MOIIHOCTh UCTOYHHKA TOKa. KOpoTKoe 3aMbIKaHUE.

Konzaencarop B 11enu noCcTOSIHHOTO TOKA.

TexHUuYeCcKue YCTPOICTBA U TEXHOJIOTUYECKUE TMPOIIECCHI: aMIIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUUK
AIEKTPUYECKOU SHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSIKEHMUSL.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT HANpsDKEHUS JUIsl PEe3UCTOpa, JIaMIlbl HaKalWBaHUS W
CBETOJINO/1A.

3aBUCHUMOCTh COMPOTUBICHUS LUIUHAPUYECKHX IPOBOJAHUKOB OT [UIMHBI, IJIOIAAH MOMEPEYHOIO
CEYEHHUs U MaTepuana.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS MIPHU MMOCTOSHHOM HAIPSKCHHUH.

[Tpsimoe u3mepenue D/IC. KopoTkoe 3amMplkaHHe TajdbBaHUYECKOIO 3JE€MEHTAa M OLIEHKa BHYTPEHHEIO
COINIPOTHBIICHUS.

CnocoObl coenMHEHNs UCTOYHUKOB Toka, DJ]C Garapei.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXKAY TOJI0CAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBICHHS TIPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS AJIs JIaMITbl HAKAJIMBAHHUS.

VYBenuueHue mpejenia u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/1C ranpBaHUYeCcKOro 3J€MEHTa OT BPEMEHU MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJII0CAMU UCTOYHUKA TOKA OT CHJIbI TOKA B LIEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnekTpuyeckas MPOBOJUMOCTb Pa3IMUHbIX BELIECTB. DIEKTPOHHAS MPOBOJAUMOCTD TBEPBIX METAIIOB.
3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TeMIepaTypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M NpPUMECHAash MPOBOAMMOCTH IOJIYIPOBOAHUKOB. CBOMCTBa p—n-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOIMTAX. OJEKTPOJIUTHUYECKAs AMCCOLUALUSA. OJIEKTPOJIM3. 3aKOHBI
®Dapanes U1 JJIEKTPOIU3A.

OnexTpuueckuid TOK B razax. CaMOCTOATENbHBII U HECAMOCTOSTEIbHBIM pa3psa. Pa3nuuHble THUIIBI
CaMOCTOATENIBHOrO paspsna. Monnus. [1nazma.

TexHuuyeckue ycTpoicTBa U MpakTUYECKOe MPUMEHEHHE: Ta30pa3psAaHbIe JJaMIIbl, JIEKTPOHHO-ITy4eBast
TpyOKa, TOJIYIPOBOAHUKOBBIE MPHOOPHL: JAWON, TPAaH3UCTOP, (OTOAMOMI, CBETOIMOJ, TalbBaHUKA,
paduHUpOBaHKE ME/H, BbIIJIAaBKA aTIOMUHUS, JJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE JIEKTPOIUTOB.

3akoHbI 3eKTpoan3a Papazes.
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UckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

CpaBHeHuE NPOBOAUMOCTH METAJJIOB U MOIYIIPOBOJIHUKOB.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

HabGnronenue anexrposusa.

N3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH JTUOJA.

Du3nYeCKHl MPAKTHKYM.

CriocoObl  M3MepeHUsT (PHU3MUECKUX BEJIWYMH C HCIOJIB30BAHMEM AHAJIOTOBBIX M LU(MPOBBIX
U3MEPUTENIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATUUMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTU U3MEpPEHUH Pu3ndeckux BeauurH. OleHKa rpaHyI] TOTPEIIHOCTEMH.

[TpoBenieHNe KOCBEHHBIX M3MEpPEHH, MCCIEIOBAHUN 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYMH, ITPOBEpKa
IPEJUIOKEHHBIX TUIoTe3 (BbIOOP M3 pabOT, OMHMCAaHHBIX B TEMAaTHYECKUX pasjenax «Y4eHHYecKun
9KCHEPUMEHT, JIAOOPAaTOPHBIE PaOOTHI, MPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kijacce ocyuiecTBisieTcs ¢ y4ETOM
COJIepKATENBHBIX MEXKIPEJAMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrWH, XMMHUH, Teorpadpuu u
TEXHOJIOTHH.

Mesicnpeomemnvle noHaAmuUA, C6A3AHHbBIE C U3YUEHUEM MENO006 HAYYHO20 NO3HAHUA: SIBICHUE,
Hay4HbI (¢akT, rumoresa, (QU3MUEcKas BEIUYMHA, 3aKOH, TEOpUs, HaOJIOJEHHUE, SKCIEPUMEHT,
MOJICTMPOBAHKUE, MOJIENIb, W3MEpPEHHEe, IMOTPEUIHOCTH HW3MEPEHHH, H3MEpUTENbHBIE TPUOOpPHI, HUppOBas
nabopatopus.

Mamemamuka: peuieHue cucteMbl ypaBHeHuH. JluneiiHas ¢yHknus, napaOoina, runepOoina, HX
rpa¢pukd M cBoicTBa. TpuroHomerpuyeckue (yHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI U MX MPOEKIIMKU Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuuyeckoe IBM)KEHHE B KHUBOW mpupojae, Iudp@ys3us, oCMOC, TEMI000MEH KHMBBIX
OpraHM3MOB, TEIJIOBOE 3arps3HEHHE OKPYXAloUlell cpeabl, yTUiIM3alus OMOOPraHMYECKOTo TOIUIMBA [
BBIPAOOTKH «TETJIOBOI» U AJIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHNE U KaWUISIPHBIE SIBIEHUS B IPUPOAE,
JJIEKTPUYECKUE SIBJICHMSI B )KUBOI pUpPOJIE.

Xumusa: TICKPETHOE CTPOCHHME BELIECTBA, CTPOEHHE aTOMOB M MOJEKYJ, MOJb BEIIECTBA, MOJISIPHAsS
Macca, TOJIYy4eHHE HaHOMAaTEepUaJIOB, TEIUIOBbIE CBOMCTBA TBEPHABIX TeN, JXKUIAKOCTEW W Ta30B, >KUIKUE
KPUCTAQJIJIBI, JJEKTPUYECKHME CBOMCTBA METAJUIOB, DJIEKTPOJUTHYECKAs AMCCOLMAIMS, TIajJbBaHUKA,
JIEKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodbpazoBaHue IBUKEHUN C HCIOJIB30BAHUEM MEXAHHU3MOB, YUET CYXOTO M KUAKOTO
TPEHUSI B TEXHHMKE, CTaTMUECKHE KOHCTPYKIHUH (KPOHIUTEHH, peméryaTble KOHCTPYKLHUH), UCIOJIb30BaHHE
3aKOHOB COXpPAaHEHHUS MEXaHHKH B TEXHUKE (THMPOCKON, BOJOMET U JApYyrue), ABUraTellb BHYTPEHHETO
CropaHusi, nmapoBasi TypOMHA, OBITOBOM XOJOAMIBHHUK, KOHAULIMOHEDP, TEXHOJIOTHH MOJYyYEHHUS COBPEMEHHBIX
MaTepuasoB, B TOM YMCJI€ HAHOMAaTepUaioB, U HAHOTEXHOJIOTUHU, 3JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, TOTYIPOBOIHUKOBBIE PUOOPHI, TaJIbBaHUKA.

11 KUIIACC

Pa3znea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoneiicTBie TOCTOSSHHBIX MArHMUTOB W TMPOBOJHHMKOB C TOKOM. MarauTtHoe mnosne. Bektop
MarHuTHOW UHAYKUUH. [IpuHIMIT Cynieprio3uuMu MarHUTHBIX 1oJiek. JIMHUY MarHUTHOM MHIYKLIUH.

MarauTHoe ToJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJIHHMKA, KATYIIKH M KPYroBoro BUTKa). OMbIT
Opcrena.

Cuna AMmepa, €€ HanpaBJIECHUE U MOYJIb.
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Cuna JlopeHna, e€ HampaBieHUE U MOIAYIb. JIBU)KEHME 3apsHDKEHHOM 4YacTUIBI B OAHOPOIHOM
MarHuTHOM moje. Padora cuibl JlopeHna.

MarauTHoe moJje B BemniecTBe. PeppoMarHeTHKy, apa- U JuaMarHeTHKH.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECChl: MPUMEHEHUE IIOCTOSHHBIX MArHUTOB,
3JICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JIEKTPOABUTATENb SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHUN WHAYKIIMM MarHUTHOTO IIOJS TOJOCOBOTO U IMOJAKOBOOOPA3HOTO IMOCTOSHHBIX
MarHuTOB.

Kaptuaa nuHWN MarHUTHOW WHIYKIUW TIOJA JUIMHHOTO TMPSMOTO TPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOIHUKA, KATYIIIKU C TOKOM.

B3anMozeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Amriepa.

JetictBue cuibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBr>KeHUS MydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIUIT AEHCTBUS IIECKTPOU3MEPUTENHHOTO MPUOOpa MarHUTOSJICKTPUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HccnenoBanue MarHUTHOTO TTOJIS1 TIOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue qeiCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibsl AMmepa.

W3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezenieHre MAarHUTHON UHAYKITUU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan UHOYKYUs.

SBnenue snekTpoMarHUTHOW WHAYKIUU. [loTok BekTopa MarHuTHOW wWHAYKIHMH. DJC MHIYyKIWH.
3akoH 3nekTpoMarHuTHOM nHaykunu dapanes. Buxpesoe anekrpuueckoe noise. Toku Dyko.

OJ1C uHAYKIMU B TPOBOJHUKE, IBIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NunykTtuBHOCTh. KaTymika MHIYKTUBHOCTH B II€MU IMOCTOSTHHOTO TOKa. fIBieHune camouHaykiuu. DJC
CaMOMHIYKIUU.

DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHUYEeCKHE yCTPOMCTBA U TEXHOJOTUYECKHUE MPOIECChl: MHAYKIIMOHHAS T1€4Yb, COJICHOU, 3alllUTa OT
3JIEKTPU3ALMY TeJl TP JIBM>KEHUH B MAarHUTHOM T10J1€ 3€MJIH.

Hemoncmpayuu.

Habnronenue siBIeHUs SIEKTPOMAarHUTHON HHTYKITUH.

UccnenoBanue 3aBucumoctu DJIC WHIYKITMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO ITOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBneHre caMOMHIYKIUU.

UccnenoBanue 3aBucumoctu DJIC caMOMHAYKIIMU OT CKOPOCTH H3MEHEHHUSI CUJTBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

WccnenoBanue siBIE€HUS CAMOMHIYKIUU.

COopka MoeNr AIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3znen 5. KosieOaHusi 4 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHHMS.

["apmonnueckue xonebanus. Kuaemarnueckoe i AMHAMUYECKOE OTMTMCAaHUE. DHEPTeTHIYECKOE ONMCAHNE
(3aKOH COXpaHEHHsI MEXaHUUYECKON YHEPTuM). BRIBOJ THHAMUYECKOTO OMMUCAHUS TAPMOHUYECKUX KOJIeOaHUI
U3 UX DHEPTeTUYECKOT0 U KHHEMATUYECKOTO OTTMCAHUSI.
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Ammmatyna u ¢$aza konebanuii. CBs3b aMIUTMTYIbI KOJIEOAHUM MCXOTHOW BEIMYHMHBI C aMIUIUTYIaMHU
KOJIEOAHUH €€ CKOPOCTU M YCKOPECHHUS.

[Tepuon n yacrora koneOanuil. Ileproa mManbix CBOOOJHBIX KOJEOaHMI MaTeMaTHYECKOrO0 MasTHHUKA.
[epuon cBOOOTHBIX KOJEOaHMIA TPYKUHHOTO MasiTHUKA.

[TonsaTue o 3aryxaroummx KosnebaHusAX. BeiHykaeHHble koneOanus. Pe3onanc. Pe3onaHcHas kpuBas.
Bnusiaue 3atyxanus Ha BHJI pe30HAHCHOM KPUBOW. ABTOKOJICOaHUS.

TexHHUYeCKHEe yCTpOMCTBA M TEXHOJIOIMYECKHE INPOLIECCHI: METPOHOM, 4Yachl, Kadyelld, MYy3bIKaJIbHbIE
UHCTPYMEHTEHI, ceiicmorpad.

Hemoncmpayuu.

3anuck Koae0aTeNbHOTO ABHKCHHS.

HaOnronenue He3aBUCUMOCTH NIEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyxarolux KojJeOaHMM M 3aBUCMMOCTH IE€pHUOJAa CBOOOJHBIX KojeOaHUIl OT
COINIPOTHBIICHUS.

UccnenoBanue kosnebanuii rpy3a Ha MaCCUBHOM MPYXKUHE C LETbI0 (DOPMUPOBAHUS MPEACTABICHUMN 00
UJCAIBHON MOJEIN NPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUIX Tpy3a Ha MpYKHUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U NPYKMHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHui Ha yIIpyroM MojBece.

W3ydeHre ABUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOIINX KOJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummole Ko1e0aHUA.

Koneb6arenbHblii koHTYp. CBOOO/AHBIE 3JEKTPOMAarHUTHBIE KoJeOaHHUs B HACAIBHOM KoyeOaTeabHOM
koHType. ®opmyna Tomcona. CBsi3b aMIUIUTYIbl 3apsiia KOHJEHCATOpa C aMIUIMTYJOM CHJIBI TOKa B
K0JIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIE KosleOaHus. BeIHyK1€HHBIE JIEKTpOMarHUTHbIE KOJIeOaHUs.

[TepemenHbIi TOK. MOILITHOCTH TEPEMEHHOTO TOKAa. AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUITbI TOKA
U HaIPsDKEHUS! TIPH pa3InyHoi popMe 3aBUCUMOCTH NEPEMEHHOT0 TOKA OT BPEMEHH.

CunycongaibHblid NIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcaTop M KaTyllka WHAYKTHBHOCTH B ILENH
CHUHYCOMIAJILHOTO NIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU.

WneanvHubiil Tpancgopmatop. [IpousBoactso, nepenaya u noTpedieHre AIEKTPUIECKON SHEPTUH.

OKOJIOTUYECKME  PUCKM IPU  NIPOU3BOACTBE  3JIeKTpodHepruu. KynbTypa  MCHoiab30BaHUs
3JIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HHU.

TexHuueckne ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUI 3BOHOK, T'€HEpATOp
MEPEMEHHOT0 TOKa, JIMHUU 3JIEKTporepeay.

Hemoncmpayuu.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcumsuiorpaMMbl 3JI€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHeparop He3aTyXalOIMKUX AIEKTPOMATHUTHBIX KOJICOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BeIHYX1€HHBIE CHHYCOMIAJIbHBIE KOJIEOaHHUS.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu nocnenoBaTeNnbHOM COCIUHEHUH PE3UCTOPA, KaTYLIKH MHAYKTUBHOCTH M KOHICHCATOPA.

Y CTpoiicTBO M MPUHIIMIT ASUCTBHS TpaHCchopMaTopa.

Mogenb TMHUY 3IIEKTPONIEpEIadH.
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Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Nzyuenue Tpanchopmaropa.

HccenenoBanue nepeMEHHOTO TOKa 4Ye€pe3 IOCIEN0BATEIbHO COCIMHEHHBIE KOHJIEHCATOP, KaTyIIKy M
pe3ucrop.

Habmtoienue 31eKTpoMarHiTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL.

Mexanuueckre BOJHBI, YCIOBHS X pacnpocTpaHeHus. [lonepeunsie U nponoiabHble BoiHbL. Ilepuon,
CKOpPOCTh PacnpoOCTpaHEHUs W JJuHA BOJIHBI. CBONCTBA MEXAHMYECKUX BOJIH: OTPa)KEHUE, MPEJOMIICHHE,
uHTEephepeHIHs U AU(PaKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

DJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS W3JIyYEHMs 3JE€KTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpaXEHHE, MPENOMIICHUE, MONIpU3alusa, HUHTephepeHuus u
TG PaKIHS.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI painOCBA3H U TeleBUACHU. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOHCTBa M NPAKTHUECKOE INPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, pajap,
panuonpuéMHUK, TElIeBU30p, aHTeHHa, TenedoH, CBU-meus, ynabTpa3ByKoBas TUArHOCTHKA B TEXHUKE H
MEAULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIe€OaHUI.

HaOGnronenue oTpakeHus ¥ MpeIoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro NpUMEHEHHE.

HaOGnroneHue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBaHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHHE, MOJISIpU3alus,
nudpakuus, UHTephepeHIus.

O06HapyxeHrne HHPPaKPaCHOTO U YIBTPA(PHOIECTOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeot, npakmuxym.

N3yuenne napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE PACIpPOCTPAaHEHHE CBETa B OAHOpOAHOW cpene. JIyu cBera. TodeuHBI HMCTOYHHK
CBeTa.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHHsA cBera. IlocTpoeHne H300paKEeHH B IJIOCKOM 3€pKalie.
Codepuueckue 3epkana.

[Ipenomnenue cBera. 3akOHBI TMpeloOMJIeHHS cCBeTa. AOCOMIOTHBIA TOKa3aTelb MpPeIOMIICHUS.
OTtHocuTeNbHBIN MOKa3aTenb npeaoMiacHus. [1ocToSHCTBO YacTOThI CBETAa U COOTHOLIEHHWE JUIMH BOJIH NpHU
IepexoJie MOHOXPOMATHYECKOIO CBETA Yepe3 rPaHUIly pa3jiesa IBYyX ONTHYECKUX CpPEN.

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

[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroa moJHOrO BHYTPEHHETO OTPAXKEHUS.

Cobuparomue 1 paccenBaroniye JUH3bL. ToHKas nauH3a. DOKYCHOE PacCTOSHUE M ONTHYECKas CHjia
TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOW CQEpUYEeCKOW JMH3BI OT €€ Te€OMETPUU U
OTHOCHUTEJIBHOTO MOKa3aTeNs IPEIOMIIEHUS.

®opmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, TaBAEMOE JIMH30M.
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Xon myda, TpOIIEIIIEro JUH3Y MO/l MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM onTuyeckoit ocu. [loctpoeHue
M300paKeHHI TOYKU B OTpe3Ka MPSMOM B COOMPAIOIINX U PACCEHBAIOIINX JIMH3AaX U UX CUCTEMAaX.

OnTuueckue npubdopsl. Pazpemaromas cnocoOHocTs. ['11a3 kak onTuyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. Wurepdepenuuss ceta. KorepeHTHble HCTOYHUKU. YCIOBHS HaONIOACHUA
MaKCMMYMOB U MHHHMYMOB B MHTEP()EPEHIMOHHONW KapTUHE OT JIBYX KOTCPEHTHBIX UCTOUYHUKOB. [Ipumepsl
KJIACCHYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Judpakunonnas pemeérka. YcioBue HAOMIONEHHS TIaBHBIX MaKCHMYMOB IIpU
NaJIcHU MOHOXPOMATHUECKOT0 CBETa Ha AU(PPAKIIUOHHYIO PEHIETKY.

ITonsipuszanus ceera.

TexHuyeckue ycTpoWCTBa M TEXHOJOTHYECKHE IMPOIECChl: OYKH, JIyla, MEepPUCKOMN, QoToarnmapar,
MHUKPOCKOII, IPOEKIMOHHBIA ammapar, HOPOCBETIIEHHE ONTHKH, BOJIOKOHHAs ONTHKA, AU(PpPaKIMOHHAs
peuieTKa.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue pesioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEHHETo OTpaskeHus. MoJiennb CBeToBo1a.

HccnenoBaHue Xxo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdepeHIIum CBETA.

Habumroienre nBeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu ceera.

N3ydeHne AuppaKkIMOHHON PEIIETKHU.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HabGmronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TprMeHeHre noaIpOrI0B JUIsl U3yUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha MPUMEPE KUAKHX JINH3).

H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yenue n300paXkeHHUs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakxeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TENECKOMMYECKUX CUCTEM.

Habmonenue nudpakunu, nHTepdEepeHIINH U TOISpU3aIIH CBETA.

W3y4eHne noasipu3aluy CBETa, OTPAXKEHHOTIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenue naTepdepeHInm 1a3epHOro U3JIydeHus Ha IByX LIeJsX.

HabGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakiimOHHOTO CIIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue cniekTpa U3MTy4eHHUs] CBETOMO/1a TIPU MOMOIIH TU(PAKIIMOHHON PEIETKH.

Pa3nes 6. OcHOBBI cienUAJbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'paHunBl NPUMEHMMOCTH  KJIACCHYECKOM  MeXaHuku. IlocTymaTel  cnenuanbHOM — TEOopuu
OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHONH uHTepBal. llpeoOpazoBanust Jlopenuma. VYciaoBue NPUYMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJIUHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CB43b MaCChI C SHEPTUEH U UMITYJILCOM PESATUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

TexHUueckue yCTpoiCTBa M TEXHOJOTMYECKHE IPOLECCHl: CIYTHUKOBbIE NPUEMHUKH, YCKOPUTEIU
3apSYKEHHBIX YaCTHLL.
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YyeHuueckui SKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

OnpeneneHre UMITyJIbCa M YHEPTUU PEIATHBUCTCKUX YacTHIl (110 GoTorpadusiM TPEKOB 3apsKEHHBIX
YacTHIl B MArHUTHOM TIOJIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H0601 Oyanu3m.

PaBHOBecHOe TemioBOe u3NydeHHE (U3TydeHUE aOCOMIOTHO YEPHOro Teja). 3aKOoH cmelleHus BuHa.
['unoresa Ilnanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Omwitet A. I'. CroneroBa. 3akoHbl GoToddpdekra. YpaBHeHHE ODHHINTEHHA IS
doroaddekra. «Kpacnas rpanuna» porosddexra.

JaBnenue cBeta (B YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO MOIJIOIIAIONIIYI0 U aOCOJIIOTHO
oTpaxaroiyto nosepxHocts). OnbiThl I1. H. JIeOenena.

BonnoBbie cBoiictBa uacTtuill. Bomuwel ne bpoitna. nuna Bomnbl ae bpoins u pasmepsl oOmactu
JOKaJIM3alluyu JBUXKyHIeicss yacTuibl. KoprnyckynspHO-BOIHOBOM ayanusMm. Judpakuus 371€KTPOHOB Ha
KpHUCTaJUIaX.

Criermnduka n3mepennii B Mukpomupe. CooTHomeHus HeotnpeaenénHoctei [ elizendepra.

TexHUYECKHE YCTPOICTBA U TEXHOJIOTMYECKUE TMPOIIECCHI: CIIEKTPOMETpP, (poTosnemMeHt, GoToAaTUUK,
TYHHEJIbHBI MUKPOCKOII, COJIHEYHAsl OaTapesi, CBETOIUOI.

Hemoncmpayuu.

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoM [Inanka Ha ocHOBe uccneaoBaHus GpoTosdexra.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA YepEe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nyuenue u norsiormienue (OTOHOB MPU MEPEXOJIe aTOMa C OJHOTO YPOBHS SHEPIUU
Ha JApYTOu.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3NTyueHue cera. Jlazep.

TexHuueckue YCTpOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CHEKTPajIbHBIM aHaiu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.

Habmionenne nuHeyaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHIL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIY4ECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuKym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue CekTpa pa3peskeHHOr0 aTOMapHOTro BOJIOPOJIa U U3MEPEHHUE MOCTOSTHHON Pundepra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens siipa I'eitsenbepra—MBanenko. 3apsn siapa. MaccoBoe uncio siipa. M30tomsl.

PannoaktuBHOCTH. Anb(a-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-usnydeHue.

3aKOH paJAMOaKTUBHOIO pacnaja. PaguoakTuBHble M30TONBI B Npupozae. CBOMCTBA MOHU3HUPYIOLIETO
u3ny4deHus. BnusHue painoakTHUBHOCTH Ha >KHUBbIE OpraHu3Mbl. EcrecTBeHHBIN poH u3mydenus. Jlozumerpusi.

DOHeprust cBSI3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macch spa.
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SAnepupie peaknuu. J[lenenue wm cuHTe3 smep. SAnepHele peakTophl. [IpobGiemMbl  ympaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SACPHON SHEPTETUKU.

MeToapl perucTpalyy U UCCIEA0BAaHUS HIEMEHTAPHbBIX YaCTHII.

@yHIaMEHTaJIbHbIE B3aUMOJIeHCTBUSA. baproHbl, Me30HBI U jenToHsl. [IpencraBnenne o CtanmpapTHOU
Mozenu. KBapk-rimrooHHas MOZEb apOHOB.

®usuka 3a npeaenamu CtannapTHoH Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuncTBO n3nueckoil KapTUHBI MUpA.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMUYECKHE IIPOLIECCHI: TO3UMETp, Kamepa BuibCoHa, sAepHBIN
PEaKTop, TEPMOSTEPHBIN peakTop, aToMHasi 00M0a, MAarHUTHO-PE30HAHCHAs TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKMUKYM.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCIIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Ortanbel pa3BuUTHA acTpoHOMMM. [IpuKiIazHOE M MHUPOBO33PEHUYECKOE 3HAUYEHHE ACTPOHOMHHU.
[IpumeHMMOCTh 3aKOHOB (PU3UKHU JIIs1 OOBSICHEHUS TPUPO/IbI KOCMUUECKUX OOBEKTOB.

MeToapl acTpOHOMHYECKHUX UcCilefoBaHUNW. COBPEMEHHbBIE ONITUYECKUE TEIIECKOIIBI, PaJHOTEIIECKOIIBL,
BHeaTMoc(epHast aCTPOHOMHSL.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

CounHeuHas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk suneprun ComnHua u 3BE37.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. J[MarpaMma «CHEKTpalbHbI KJIacC — CBETUMOCTBbY. 3BE3JIBI
[JIAaBHOM  IOCIEAOBAaTEIbHOCTU.  3aBUCHUMOCTh  «Macca —  CBETUMOCTb» I 3BE3]  TJIABHOU
nociueaoBaTelbHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpEMEHHbIE INMPEACTABICHUS O MPOUCXOXKICHUU U
sposmony CosHIa U 3BE€37. OTallbl )KU3HU 3BE3.

Muneunsiit [lyte — Hama [Manaktuka. [lonoxenue u npuwxenue Connua B ['anaktuke. TUIBI rajJakTUK.
Paguoranaktukuy u kBazapel. YEpHbIE NBIPHI B siIpaxX raJlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopuss bosbiioro
B3pbIBa. PenukroBoe n3iryueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniodenus.

Habmionenuss 3BE3qHOro HebGa HEBOOPYXKEHHBIM TIJ1a30M C  HUCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN ISl ONIpe/IeIeHHs] TIOJI0KEHUSI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CnocoObl  u3MepeHus: (PU3NYECKUX BEIUYMH C HCIIOJIB30BAHMEM AHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHTEIbHBIE
MOTPEIIHOCTU U3MEpEeHNH Pu3ndeckux BeanurH. OleHKa rpaHyIl TOTPEIIHOCTEH.

[TpoBeneHne KOCBEHHBIX M3MEpPEHUi, MCCIeI0OBaHUN 3aBUCUMOCTEH (U3MUECKUX BEIWYHH, NMPOBEPKa
NPEJUIOKEHHBIX TUMOTe3 (BHIOOP M3 pPAaldOT, OMHMCAHHBIX B TEMaTHYECKHX paszienax «YuYeHHYecKui
HKCIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTUKYM).

O0o0maroniee NOBTOpPEHHUE.

O0o011IeHNEe U cUCTeMAaTH3aIMsl COAEP)KaHUs pa3zienoB Kypca «MexaHuka», «MonekynsapHas pu3uka u
TEpMOJMHAMHKAY, «DIeKTpoauHamukay, «Komebanuss u BoJHB), «OCHOBBI CIEHMUAIBHOW TEOPUHU
OTHOCUTENIBHOCTIY, «KBaHTOBast pusnka», « NeMEHTbl aCTPOHOMUHU U ACTPOPUIUKI.

Ponb ¢u3uku 1 acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLMANBHON U ATHYECKON cdepax
NEeSITEIbHOCTH YEJIOBEKa, POJib U MECTO (PU3MKM M aCTPOHOMUHU B COBPEMEHHOH HAay4yHOW KapTHHE MHUpA,
3Ha4YCHUE OIUCATEIbHOM, CUCTEMaTH3UPYIONIEH, 0OBICHUTEIBHON U TPOTHOCTHYECKOH PyHKINH prusmueckon
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TEOpUH, poib (U3MUECKOl TeopuH B (JOPMHUPOBAHHUU MPEACTABICHUN O (PU3MYECKOM KapTHHE MHpa, MECTO
¢u3uUecKoil KapTHHBI MUpPA B OOIIEM PsATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriayonénHoro ypoBHsS B 11 kijacce ocymiecTBisieTcs ¢ y4ETOM
COZIEPIKATEIBbHBIX MEKIPEAMETHBIX CBS3€H C KypcaMH MaTEMaTHKH, OHMOJIOTHM, XHMHH, reorpaduu u
TEXHOJIOTHH.

Meswcnpeomemnvie nonamus, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SIBICHHE,
Hay4yHBId (akT, TUMOTe3a, (QuU3MYeckas BEIWYMHA, 3aKOH, TEOopus, HAOIIOJICHUE, DKCIEPUMEHT,
MOZEIMPOBAaHUE, MOJENb, M3MEpPEHHE, MOTPEIIHOCTH H3MEPEHUi, M3MepHUTelbHbIe TPHOOPHI, HUpPOBas
nabopaTopus.

Mamemamuka: pelnieHHe CHCTEMbl ypaBHEHUH. TpuroHomerpudeckue (QyHKIHMU: CHHYC, KOCHHYC,
TAQHTE€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXIECTBO. BEKTOpbl M WX NPOCKIMH Ha OCH
KOOpJMHAT, CJIOXEHHE BeKTOpoB. IIpom3BomHble 5ieMeHTapHbIX QyHKOWA. [lpusHaku momoOus
TPEYrOJILHUKOB, OTIPEIEICHUE TUIOMIAIN THIOCKUX (UTyp U 00BbEMa Tell.

Buonozus: snexrpuyeckue SBJICHUS B )KUBOW MPUPOJE, KOeOaTeNbHBIE ABHKECHUS B )KUBOU NPHPOJE,
IKOJIOTHYECKUE PHUCKH MPHU TPOU3BOICTBE SJIEKTPOIHEPTHH, dJICKTPOMATHUTHOE 3arpsi3HEHHE OKPYKaroliei
Cpebl, YIbTPa3BYKOBasi IMArHOCTHKA B MEUIIMHE, ONTHYECKUE SIBIICHUS B XKMBOH ITPUPOJIE.

Xumun: CTpOCHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHH3MBI
00pa30BaHUs KPUCTAIIMYECKON PEHIETKH, CIIEKTPAIbHBINA aHAIIN3.

T'eozpaghus: marHUTHBIC TTONTIOCA 3€MITH, 3aJI€)KH MarHUTHBIX py[, (POTOCHEMKA 3€MHOM MOBEPXHOCTH,
cericmorpad.

Texnonozusa: NpUMEHEHHE ITOCTOSIHHBIX MAarHHMTOB, 3JICKTPOMArHUTOB, XJIEKTPOABHTaTeNh SKOOH,
reHepaTop NEepeMEHHOr0 TOKa, MHAYKIMOHHAs Ieyb, JHUHUU DJIEKTpoIepenad, 3JIEeKTPOABHUraTelb, panap,
panuoNpUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meub, ympTpa3ByKkoBas IHAarHOCTHKAa B TEXHUKE,
NPOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKA, COJHEYHas Oarapes, CHYTHUKOBBIE MPUEMHUKH, sAepHas
9HEPreTrKa M SKOJIOTUIECKHE acTIeKThI €€ pa3BUTHSI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeaMera «Pu3nkay» JOJMKHBI OTpakaTb TOTOBHOCTD U
CIOCOOHOCTh OOYYalOMIMXCSl PYKOBOACTBOBATbCS C(POPMUPOBAHHOW BHYTPEHHEW MO3UIMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHWEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHHUI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOro OOIIEecTBA, paclIMpeHHe >KU3HEHHOTO OIbITa M  OIbITa
JESITeIbHOCTH B MPOIIecCe peaanu3alii OCHOBHBIX HAIIPAaBJIEHUH BOCIIUTATENBHOMN AESITEIbHOCTH, B TOM YHCIIE
B 4aCTH:
rpakIaHCKOr0 BOCIIUTAHUS:

e c(hOPMHUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMHU OOYYArOIIErocsi Kak aKkTUBHOIO M OTBETCTBEHHOI'O YJIeHa
POCCHICKOTO 00IIIEeCTBa;

® [IPUHATHE TPATUIMOHHBIX OOIIEYETOBEYECKIX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

® TOTOBHOCTb BECTHM COBMECTHYIO JESTEIHHOCTh B MHTEpPECAX TPakJaHCKOro OOIIecTBA, y4acTBOBATh B
caMoyITipaBJIeHUH B 00pa30BaTEIbHON OpraHnU3aluy;

e yMEHHE B3aUMOJEHCTBOBATH C COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C HX (DYHKUUAMU H
Ha3HA4YCHHEM;

® TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM ACATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHPOBAHHOCTH POCCUMCKOMN TPaKTaHCKON UJICHTUYHOCTH, MATPUOTU3MA;
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LICHHOCTHOE OTHOILIEHHE K FOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCUMCKHUX YUEHBIX B 00JIACTH
(U3UKU ¥ TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OLIEHUBATh CUTYAL[MI0 U IPUHUMATh OCO3HAHHBIE PELICHMs, OPUEHTUPYSACh HA MOPAIBHO-
HPaBCTBEHHbIC HOPMBI U LIECHHOCTH, B TOM YHCJIE B JEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYIyIIETO.

3CTEeTHYEeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (HU3MUYECKOM
HayKe.

TPYAOBOI0 BOCIIUTAHMSA:

MHTEpEC K pa3anyHbIM cepam npodecCHoHAIBHON NesITeTLHOCTH, B TOM YHCJIE CBA3aHHBIM C (PU3UKOH H
TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oymymieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHIO W CaMOOOpPa30BaHHUIO B OOJACTH (PU3MKH HA MPOTSHKEHUU
BCEH KU3HMU.

IK0JIOTHYECKOr0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTh HKOJOTHYECKOW KYJIBTYphl, OCO3HAHHE TJIOOAIBHOTO XapakTepa AKOJIOTHYECKUX
npo0Jem;

IUIAaHUPOBaHUE M OCYIIECTBJICHUE JEHCTBUM B OKpyKarollell cpeie Ha OCHOBE 3HaHMA Lelnei
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,;

pacumpeHue OIbITa ACITeIHbHOCTH YKOJOTHUECKONW HAIPaBIEHHOCTH Ha OCHOBE MMEIONINXCS 3HAHUN 110
¢dusnke.

LHEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS (PU3NIECKOI
HaYKU;

OCO3HAHHE IIEHHOCTH HAYyYHOH JEeSTEIHHOCTH, TOTOBHOCTh B MPOIIECCe M3yUeHUs (PU3UKH OCYIIECTBISTh
IIPOEKTHYIO M UCCIIE0BATENBCKYIO IS TEHOCTh HHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUueOHbIE AeiCTBUS
Ba3oBble JJoruyeckue aeiicTBUA:

CaMOCTOSTENIBHO (hOPMYIUPOBATh U aKTYAIM3UPOBATh MPOOJIEMY, pacCMaTPpUBaTh €€ BCECTOPOHHE;
ONPEAEIIATh LENU IeITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSIX
pa3pabaTeiBaTh IUJIaH PEIICHUS MPOOJIEMBI C YyYE€TOM aHaldM3a HWMEKIONINXCS MaTepUAbHBIX H
HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LEISM, OLIEHUBATh PUCKU
MTOCIIEACTBUN NeITEIbHOCTH,

KOOPJMHHUPOBATh W BBITIONHATH PabOTy B YCIOBHSX pPEaTbHOr0, BUPTYaTbHOTO M KOMOMHMPOBAHHOTO
B3aUMOICUCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH )KM3HEHHBIX MPOOJIEM.

Ba3oBrble ucciaenoBareLCKUe AeliCTBHSA:

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIIOUEBBIMH MTOHATUSAMHU U METOJAaMU (PU3NUECKOI HAyKH;

BJAJCTh HABBIKAMU Y4EOHO-MCCIIEOBATEIILCKOM M MPOEKTHOM JeATeNbHOCTH B 00jacTu (U3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOHMCKY METOJOB PELICHMs 3a/1ad (PU3UUIECKOTO
COJIEPKaHUs, IPUMEHEHHUIO PA3IMYHBIX METOOB [TO3HAHUS;
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BJIQZICTh BUJIAMH JICSITEIBHOCTH 110 TIOJYYSHHIO HOBOTO 3HAHUS, €T0 WHTEPIIPETAINH, IPEOOPa30OBaHUIO U
NPUMEHEHHUIO B Pa3lWYHBIX y4EOHBIX CHUTyalUsX, B TOM YHCJIE NPHU CO3/aHUM Y4eOHBIX NPOEKTOB B
obmact pusmkwy;

BBISBJIATH IIPUYMHHO-CIICIICTBEHHBIC CBSI3M M aKTYaJU3UpOBATh 3ajady, BBIIBUraTh THUIOTE3y €&
pelIeHus, HaXOAUTh apryMEHTHI JUIS JIOKAa3aTeJIbCTBA CBOMX YTBEP)KICHMH, 3a/1aBaTh IMapaMeTphl H
KPUTEPHH PELICHHUS;

aHAJIM3MPOBATh IIOJyYCHHBIE B XOJA€ PELICHUS 33Ja4d pe3yibTaTbl, KPUTHYECKH OIICHHBATH HX
JIOCTOBEPHOCTb, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BATENIbHON ACSITEILHOCTH, B TOM YHWCIE TPU
U3y4eHUH (QU3NKY;

AaBaTb OICHKY HOBBIM CUTYyallUsAM, OLICHHUBATb HpI/IOGpeTéHHBIf/’I OIIBIT,

YMCTDb IIEPCHOCUTH 3HAHUA 10 (1)I/ISI/IK€ B IIPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIIBHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIABUI'aTbh HOBBIC UACH, IPCJIaraTb OpUIruHaJIbHbIC ITOAXOAblI U PCIICHU A,

CTaBUThb HpO6JIeMI>I 1 3a71a4u, JOITYCKAIHE AJIbTCPHATUBHBIC PCIICHU .

Padora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMU TOJTYYCHUsT MHPOPMAIUU (PU3MUECKOTO COJCPKAHUS U3 NCTOUHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISITh IOWCK, aHAIW3, CHUCTEMATH3AIlMI0 W WHTEPIPETANi0 HWHEPOPMAIUU
pa3JInYHBIX BUIOB U (GOPM NPEICTABICHHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(OpMAIIHH;

HCIIOJIB30BaTh CpPCACTBA I/IH(bOpMaIII/IOHHBIX N KOMMYHUKAIIXMOHHBIX TEXHOJIOTHH B pelICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OpPraHM3al[MOHHBIX 33Ja4y C COONIOJIGHHEM TpeOOoBaHUM
SPrOHOMHUKH, TE€XHUKH O€30MaCHOCTH, TUTHUEHBI, PECYypCOCOEPEKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

CO3/MaBaTh TEKCThl (U3UYECKOTO COJEPKaHUA B pPa3IMYHBIX QopMmMaTax ¢ y4€TOM Ha3HAUYECHUS
uH(pOpPMAIIMHU U 1IETIEBOM ayAUTOPUHU, BEIOUpas ONTUMANBbHYIO (JOPMY MPEACTABICHUS U BU3YATU3AIINH.

KOMMyHI/IKaTHBHI)Ie YHUBEPCAJIbHBIC y‘-leﬁl—ll)le JeCTBUA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOI I€ATENBbHOCTH;

pacro3HaBaTh MPEANOCHIIKM KOHMIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTHI,

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHUBH1yaIbHON paboThI;

BbIOMpaTh TEMAaTUKY M METOJIbl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaXKJ0T0 4JIeHa KOJIJIEKTUBA;

IPUHUMATh L€ COBMECTHOHN JEATENBHOCTH, OpPraHU30BBIBaTh M KOOPAMHUPOBATH JAEUCTBHA MO €€
JOCTHUKEHHUIO: COCTaBIIATh IUIAaH JACWCTBHUM, paclpefesiaTh pojlu € Y4YETOM MHEHUH Y4YaCTHUKOB,
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHMBATh KAuyeCTBO CBOEr0 BKJIaJa M KaXKJOTO0 YYaCTHMKA KOMaHAbI B OOMMHA pe3yabTarT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WUJI€U C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOU
3HAUYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE MTOBEACHNUE B PA3JIMYHBIX CUTYaLUsX, IPOSABIATH TBOPUECTBO
U BOOOpakeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIe YUeOHbIE 1eiiCTBHS
Camoopranmn3anus:

CaMOCTOSATENIFHO OCYIIECTBIIATh MO3HABATENbHYIO NESATEIBHOCTh B 00JacTH (DM3UKH M aCTPOHOMUH,
BBISBIISITH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATh COOCTBEHHBIC 33/1aUH;

CaMOCTOSATENIFHO COCTaBJIATh IUIAH PEHICHUS PAacYETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH BBIIOJHEHHS
HPaKTHYECKOI pabOoThI C y4ETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEATIOUTCHUIN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
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paclupATh paMKU y4eOHOro IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (hOPMUPOBAHUIO U IPOSBICHUIO 3PYAMLUU B 00JaCTH (U3UKHU, TOCTOSIHHO IOBBIIIATH
CBOI 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJVICKT:

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE
pe3yabTaTOB LENSM;

BJIAJCTh HAaBbIKAMU II03HABaTEIbHOW peQUIeKCHH KaKk OCO3HAHUS COBEpIIAEMBIX JEHCTBUH WU
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BBIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPHA aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

nmponecce JOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOrpaMMBI 110 (1)I/I3I/IK6 IJIsL YPOBHA CPEAHETO

obmero oOpa3oBaHuss 'y  OOYyYarOmIUXCA  COBEPIICHCTBYETCS ~ SMOIMOHAIBHBIA  HMHTEIJIEKT,
npenonararoIui copMUpOBaHHOCTb!

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BHUJAETH
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOpPETYJIMPOBAaHMs, BKIHOYAIOIIEIO0 CaMOKOHTPOJb, YMEHHE IPHUHUMAThb OTBETCTBEHHOCTHb 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTh aJallTUPOBATHCS K YMOLMOHAIBHBIM U3MEHEHHSIM U MPOSBISATH TMOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOLIEH CTpeMJIeHHE K JOCTHKEHUIO LEIH M ycIexXy, ONTHUMH3M,
UHHUIMATUBHOCTh, YMEHUE €M CTBOBATh, UCXO/I U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH ClIOCOOHOCTh MOHUMATh 3MOIIMOHATIBHOE COCTOSTHUE JIPYTHX, YYUTHIBATH €r0 MPH
OCYIIIECTBJIEHUH OOIIEHHUS, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIOYAIOLIMX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHUS C APYTUMH JIIOJIbMH,
3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 knacce mpeaMeTHbIE pe3yabTaTbl Ha YrIyOJEHHOM YpPOBHE JOJDKHBI OTpa)kaTb

c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

NOHUMATh pOJb (HU3UKH B DKOHOMHUYECKOH, TEXHOJOTUYECKOM, SKOJIOTMYECKOH, COIMAIbHON H
TUYECKON cepax NesTeTbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKU B COBPEMEHHOW HAy4YHOW KapTHUHE
MUpa, 3HAUE€HUE OMHUCATEIbHOU, CUCTEMATH3UPYIOLel, O0BICHUTENILHOM U MPOrHOCTHYECKON (DyHKUIMN
bu3nUecKoil Teopun — MEXaHUKHU, MOJICKYJISIPHOW (PU3UKU U TEPMOJMHAMUKH, POJIb (PU3NUECKON TEOPUHU
B (hOpMUPOBAHUHU MPEACTABICHUHN 0 GU3NYECKON KapTUHE MUPA;

pa3inyarh yCIOBHs MPUMEHUMOCTH MoJiesiel (PM3NYECKUX Tell U MPOLEeCcCOB (SIBJICHHI): MHEpLUAIbHAS
cucremMa OTcyéra, abCONIOTHO TBEPAOE TEJ0, MaTepualbHas TOYKA, PABHOYCKOPEHHOE JIBUKECHHE,
CBOOOJIHOE TMajieHne, abCcoMOTHO yrnpyras nedopmaiius, abCOMIOTHO YIpyroe M abCONIOTHO HEYMpyroe
CTOJIKHOBEHUS, MOJENIM Tra3a, JKUJIKOCTM M TBEPAOIO (KPUCTAUIMYECKOT0) Teja, WICANbHBIN ras,
TOYEUHBIN 3apsil, OAHOPOAHOE EKTPHUUECKOE MOJIE;

pa3nuyath yCIoBHs (TpaHUIBl, 007acTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, MOHMUMATh BCEOOIIMNA
xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTD MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB,;
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AHAIM3UPOBATh U OOBSICHATH MEXaHWYECKHE MPOIECCHl M SIBJICHMSI, UCIIOJIb3Ys OCHOBHBIE TMOJIOKEHUS U
3aKOHbl ~ MEXaHUKU (OTHOCUTENBHOCTb  MEXaHMYECKOro  ABWXKEHHS, (QOpMyJbl  KHHEMAaTHUKH
PaBHOYCKOPEHHOTO JIBHKCHHS, TpeoOpazoBanusi [amumiest aiiss CKOPOCTH W TEPEMEIICHUS, 3aKOHBI
HproTOHA, MPUHIMIT OTHOCUTEIBHOCTH [anuiies, 3aKOH BCEMUPHOIO TITOTEHUsS, 3aKOHBbI COXpPaHEHUs
UMIyJIbCA U MEXaHUYECKOW DSHEPruu, CBs3b PAOOTHI CHIIBI C M3MEHEHUEM MEXaHMUYECKOH JHEpruH,
YCIIOBUSL paBHOBECHUSI TBEPJOTO Tejia), MPU 3TOM HCIOJIb30BaTh MAaTEMAaTHUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJOBHS TMPUMEHHMOCTH (H3UYECKHX 3aKOHOB: mpeoOpa3oBaHuii [amuies, BTOpOTo
TpeThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHMS HMMIYJIbCAa W MEXAaHWYECKOM HHEPruu, 3aKOHa
BCEMHUPHOT'O TATOTCHUS;

AQHAIM3UPOBATh U OOBSICHITH TEIUIOBBIE IIPOLECCHI U SBJICHUS, UCTIOIb3Ysl OCHOBHBIE mosioxkenuss MKT u
3aKOHBI MOJIEKYJISIPHOM (U3MKM U TEPMOJUMHAMHKHU (CBSA3b JABIICHUS MJICATBHOIO raza co cpeaHei
KHHETHYECKOM SHEpPTrHel TEeIJIOBOrO JBIKECHUS W KOHIEHTpAIMEH €ro MOJICKYJ, CBSI3b TEMIIEPaTypPhl
BEILIECTBA CO CpPEAHEH KUHETHUYECKON 3HEepruel TEeIIOBOTO JBUIKEHHUS €ro 4YacTHIl, CBS3b JaBJICHUS
MJICaIbHOTO Tra3a C KOHIIEHTpAalUHUEeW MOJIEKYJ M €ro TEMIIeparypoi, ypaBHeHHME MeHaeneeBa—
Knaneiipona, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHsI PHEPTHH B TEIUIOBBIX MpOIEccax), Ipu
TOM UCIOJIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh YCIOBHS MPUMEHHUMOCTH
ypaBHeHus1 MeneneeBa—Knanelipona;

AHATM3UPOBATh U OOBSACHATH AICKTPUUCCKUE SBJICHHS, HCIIOJNB3ysS OCHOBHBIC IMOJIOXKEHHUS U 3aKOHBI
AJNIEKTPOJIMHAMUKY (3aKOH COXPAHEHHUs OJJICKTPUYECKOro 3apsiaa, 3akoH KylloHa, MOTEHIHAIBHOCTH
3JIEKTPOCTATHYECKOTO TMOJIsl, NPUHUUI CYNEPHO3ULUU DIEKTPUUYECKUX IOJEeH, MPU STOM YKa3bIBas
YCJIOBHS IPUMEHUMOCTH 3akoHa KyinoHa, a Takke MpakTUYECKU BaXKHBIE COOTHOIIECHHUS: 3aKOHbI OMa 171
yyacTKa ILeNu M Ui 3aMKHYTOM JJIeKTpudeckoil uemnu, 3akoH Jxoyns—Jlenna, mpaBuna Kupxroda,
3akoHbl Dapazest 1UIsl 3JIEKTPOIN3a);

OMHCHIBATh (PU3MYECKHE TPOIECCHl W SIBICHHUSA, HCIIONb3Yysd BEIUYUHBL: TIEpEMEIIeHHe, CKOPOCTh,
YCKOpPEHHE, UMIYJbC T€Ja U CUCTEMBbI TE€J, CHJIa, MOMEHT CWJIbl, JaBJIEHHE, MOTEHIMAIbHAs HYHEPruUs,
KHHETHYECKasi YHEPTUs, MEXaHWYECKas SHEPIHs, padoTa CUJIbI, IICHTPOCTPEMHUTEIILHOE YCKOPEHHE, CHUJia
TSOKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS, MOIIHOCTb, SHEPTUs B3aUMOJICHCTBUS Tena ¢ 3eMiéii BOMu3u eé
MOBEPXHOCTH, DJHEPrus ymnpyrod npepopmManuu NPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHAs
TeMIeparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSI DHEPrHs HACATHHOIO OJHOATOMHOTO Tasa,
paboTta uaeanbHOTO Tra3a, OTHOCUTENbHAS BIAKHOCTH Bo3ayxa, KIIJ[ uaeasbHOro TEMIOBOTO JBUTATEIIS;
3JIEKTPUYECKOE TO0JI€, HAMPSAKEHHOCTh 3JIEKTPUUECKOTO MOJIs, HANPSXKEHHOCTh MOJII TOYEYHOrO 3apsjia
WJIU 3apsDKEHHOTO I1apa B BAKYyMe W B JUAJICKTPUKE, TOTCHIHAN AJIEKTPOCTATUYECKOTO TOJISI, Pa3HOCTh
MOTEHIIMAJIOB, 3JEKTPOABMKYILAsS CHJIa, CUJIa TOKA, HANPSIXKEHHWE, MOUIHOCTh TOKAa, d3JIEKTpUYEecKas
€MKOCTb INTOCKOTI'O KOHJIEHCATOPa, COIPOTUBIICHUE YYaCTKa LIEMH C MOCIEA0BATEIbHBIM U MTapajuIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, FIHEPTHUSA FIEKTPUUECKOTO MOJISI KOHJIEHCATOPA;

OOBSCHATH OCOOEHHOCTH TPOTEKaHUs (PU3NYECKUX SBICHUM: MEXAHHYECKOE JIBIDKCHHE, TETJIOBOE
JBIDKCHHUE YacCTHI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABWXKeHUe, Muddy3us, ucrapeHue,
KUIEHUE W KOHJEHCAlWs, IUIaBIIEHHE U KPUCTAUIM3AlUs, HANpPaBICHHOCTb TEIUIONEpeaayu,
AJICKTPHU3AIIHS TeJl, SKBUIMOTCHIIMAILHOCTH TTOBEPXHOCTH 3aPsHKEHHOTO TTPOBOTHUKA,

MPOBOANTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (DM3MUECKON BEIMYUHBI OT JAPYroil ¢ MCHOJIb30BaHUEM
MPSIMBIX HM3MEPEHUH, MPU TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOJYyUYCHHON
3aBUCHUMOCTH (PU3NYECKUX BEIMYHMH B BHJIE TPA(QUKOB € yUETOM aOCOTIOTHBIX OTPEITHOCTEN U3MEPEHUH,
JienaTh BBIBOJIBI TIO PE3yJIbTaTaM MCCIICT0OBAHMS;

MPOBOANTH KOCBEHHBbIC M3MEPEHUs (PUINYCCKUX BEIMYWH, MPH ATOM BBIOMPATH ONTHUMAIBHBIA METO]
U3MEPEHHUS, OIICHUBATh A0COOTHBIE U OTHOCUTEINILHBIEC MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOAMUTH OMNBITHI 1O MPOBEPKE MPEAJIOKEHHON TUIIOTE3bl: IUIAHUPOBATH HKCIEPUMEHT, COOUpaTh
SKCHEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIM3UPOBATH IOJYYEHHBIE PE3YJIbTATHl U JE€1aTh BBIBOJ O CTAaTycCe
MPEJI0KEHHON TUIIOTESBIL;
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e coOmromarh mpaBwia O€30MacHOTO TpyJda NpPH TPOBEICHUM HWCCIEIOBAaHUN B paMKax ydeOHOTO
OKCIEPUMEHTa, TPAKTUKyMa W  y4eOHO-HMCCIIEOBATEIbCKOM H  MPOEKTHOW  JESTEIBHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

e pemarb pacyETHBIC 337aYy C SIBHO 33JaHHOW W HESBHO 33JaHHOM (pM3MYECKON MOJEbIO: HA OCHOBAHUU
aHalM3a YCJIOBUSL OOOCHOBBIBATH BBIOOP (DM3MUYECKOW MOJENH, OTBEUarolield TpeOOBaHMIM 3ajavu,
IPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPHUHA MPH MCIIOIb30BAaHUH
MaTeMaTHYECKUX METOJIOB PEIICHHS 3a]ad, MPOBOJUTH PacyéThl HA OCHOBAHMM WMEIOIIUXCS JaHHBIX,
aHATM3UPOBATh PE3YIbTATHI U KOPPEKTUPOBATH METOJIBI PELICHUS C YIETOM MOTYYCHHBIX PE3YJIbTaTOB;

e pemarh Ka4eCTBEHHbBIC 3a/1a4, TPEOYIOIIUE MPUMEHEHHs 3HAaHUI U3 pa3HBIX pa3zesioB Kypca pusuku, a
TaK)KE€ WHTETPallid 3HAaHWUH W3 JAPYrHX IPEJIMETOB E€CTeCTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBAThH
JIOTHYECKYIO LIENOYKY PACcCYKJIEHHH ¢ OMOpoil Ha M3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE
SIBJICHHS,

®  HCHOJB30BATH TEOPETUUECKHUE 3HAHUS IS OOBSICHEHHS] OCHOBHBIX MPUHIMIIOB PaOOTHl M3MEPUTEIBHBIX
npuOOPOB, TEXHUUYECKUX YCTPOWCTB U TEXHOJIOTHUYECKHX TPOIIECCOB;

® [PHUBOAWTH NPUMEPHI BKIAJa POCCHUCKUX M 3apYOCIKHBIX YYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

®  AHAIM3MPOBaTh M OIEHHUBATH MOCJCICTBHS OBITOBOW W TPOM3BOJCTBCHHOH IEATEIHLHOCTH YEIOBEKa,
CBSI3aHHOW C (PU3UYECKUMH IPOLIECCAMH, C TMO3UIUN IKOIOTUIECKON 0Ee30MacCHOCTH, MPEICTABICHUIN O
palMoOHATIFHOM TIPUPOJONIONB30BAaHUM, a TaKKe pPa3syMHOM HCIOJIb30BAHUM JIOCTHIKCHUH HAyKH |
TEXHOJIOTUH ISl JATbHEHIIIETO Pa3BUTHSI YEJIOBEUECKOTO OOIIEeCTRA;

®  [PHUMEHSTH PA3IUYHBIC CITOCOOBI PadOTHI ¢ HH(pOpMaIel HU3NIECKOTO COJCPKAHUS C UCIIOIB30BAHUEM
COBPEMEHHBIX  HMH()OPMAIMOHHBIX  TEXHOJIOTHH, TpPH  OTOM  HCIOJIB30BaTh  COBPEMEHHEIC
UH(POPMALIMOHHBIE TEXHOJOTMM JJs TOMCKa, MepepaboTKM M TpeAbsBICHHUS Y4eOHOW M Hay4yHO-
NOMYJISIPHOM  MH(OpPMANK, CTPYKTYPUPOBAaHUS W HWHTEpIpeTanuu HHQOpMalnuu, MOTYyYeHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AHAIM3MPOBATH MOJIYy4aeMyl0 HH(OpMAIMIO U OLIEHUBATh €&
JIOCTOBEPHOCTH KaK Ha OCHOBE MMEIOIINXCSI 3HAHUH, TaK M Ha OCHOBE aHAJIN3a NCTOYHUKA HH(pOopMaIim;

® [POSBJIATH OPraHU3allMOHHbIE M IO3HABATEJbHBbIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOPETEHUs] HOBBIX
3HaHUH B MPOLECCE BBIMTOJHEHHS TPOEKTHBIX U y4eOHO-UCCIIeA0BATENBCKUX PaldoT;

e paboTaTh B TpyIIE C KCIOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX pOJIEH, IUIAHUPOBATh paboTy TpYIIIH,
palMoHAFHO pacIpeeNsTh AeATeNIbHOCTh B HECTAHIAPTHBIX CUTYAIHsIX, aJIeKBaTHO OIIEHWBATh BKJIAJ
KaXJI0T0 U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON POOIEMBI;

® TPOSBIATH MOTHBAIMIO K Oymymiedl mpodecCHOHATBHON NEeATETbHOCTH 10 CIEMUAIBHOCTIM (prU3HKOo-
TEXHUYECKOTO MTPOQUIIS.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE pe3ysbTaThl Ha YIIyOJEHHOM YpPOBHE JOJDKHBI OTPa’kaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

® [OHUMaTh POJb (GU3UKH B HKOHOMHUYECKOM, TEXHOJOTMYECKOW, COLMAIBbHOM M 3THYECKON cdepax
JeSITeIbHOCTH 4YeJOBeKa, pojib M MeCcTo (U3MKM B COBPEMEHHOM HAy4YHOM KapTHHE MHpa, PpOJib
ACTPOHOMHH B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U JAIbHEHIIEM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HaYEHHE OINUCATEIbHON, CUCTEMATU3UPYIOIIeH, OOBSICHUTEIbHOW M MPOTHOCTHYECKOM (PyHKUIUN
¢u3nUecKoil TEOpHH — FNEKTPOAMHAMUKY, CHEIMAIbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DM3UKH,
posb (u3mdYecKkoil Teopuu B (HOPMUPOBAHUM TPEACTABICHUN O (PU3MUECKOW KapTHHE MHPA, MECTO
¢u3nueckoil KapTHHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHHA O
IIPUPOJIE;

®  pa3InMYarh YCIOBHS NMPUMEHHMOCTH Mojenel (pU3MyecKux Ted M MPOLECCOB (SBICHUI): OIHOPOTHOE
JIEKTPUUECKOE U OJTHOPOJIHOE MAarHUTHOE MOJIsl, TApMOHMUYECKUE KOJIeOaH!sl, MaTeMaTHIeCKU MasTHUK,
U/IeaIbHBIN MPYKUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, UICAIBHBIN KOJIEOATENbHbIH KOHTYp, TOHKAs
JIMH3a, MOJEIIEN aTOMa, aTOMHOTO s1ipa U KBAaHTOBOM MOJIENIH CBETA;

® pa3iuyarh YCJIOBHS (TpaHUIIbI, 00JAaCTH) MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHMMATh BCEOOIUI
xapakTtep GyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTD MCIIOJIb30BAHUS YACTHBIX 3aKOHOB,;
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AQHAIM3UPOBATh U OOBICHATH JJIEKTPOMArHUTHBIE MIPOLECCHl U SBIEHUS, MHCIONb3ysd OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKY U CIIEHUATbHON TEOPHUH OTHOCUTEIILHOCTH (3aKOH COXpPaHEHUs
AJIEKTPUYECKOTO 3apsija, cuina Ammepa, cuia JlopeHia, 3aKoH 3J1€KTPOMarHUTHOM MHAYKLUH, [IPaBUIIO
Jlenna, cBsa3p DJIC caMOMHAYKIIMM B 3JE€MEHTE 3JEKTPUUYECKOM LENU CO CKOPOCThEO U3MEHEHHS CHUJIbI
TOKA, MOCTYJIaThl CIIELMAIbHON TEOPUH OTHOCUTENBHOCTH DUHILTENHA);

aQHAIM3UPOBATh U OOBSACHATH KBAHTOBBIC IPOLIECCHI W SIBJICHMS, UCHOJb3YS IOJOKEHHS KBAaHTOBOM
¢busuku (ypaBHeHHEe OWHIITEWHA 11 (oTodddeKrra, MepBbIi W BTOPOM MOCTyNIaThl bopa, mpuHIUI
COOTHOIIIEHUS HeomnpenenéHuoctei [ ei3enOepra, 3aKOHbI COXPAaHEHHUS 3apsI0BOTO U MACCOBOTO YHCENT U
SHEPTUU B SACPHBIX PEaKIUSIX, 3aKOH PaJHOaKTUBHOIO paciaja);

OTKCHIBATh (PU3NYECKHUE MPOIECCHl U SBJICHUS, MCIIOJIB3YS BEIMYMHBI: HAMPSHKEHHOCTD JIEKTPUUIECKOTO
[0JI, TOTEHUMAJl 3JIEKTPOCTaTUYECKOrO II0JI, PAa3HOCTh IOTEHIMAJIOB, 3JIEKTPOABIDKYILAS CHUIIA,
WHIYKUUS MarHUTHOTO MOJIsi, MarHUTHBIM IOTOK, cujia AMIiepa, UHAYKTHUBHOCTb, 3JEKTPOJBIKYIIAs
CWJIa CAMOMHAYKLIMM, SHEPrusi MarHUTHOIO IOJIsI MPOBOJHUKA C TOKOM, PEISTUBUCTCKUM HMILYJIbC,
MOJTHASL PHEPTHS, SHEPTUsl MOKOSI CBOOOTHOM YaCTHIIBI, SJHEPTUS U UMITYIbC (POTOHA, MACCOBOE UUCIIO U
3aps] siipa, SHEPrus CBA3M s11pa;

OOBSACHATH OCOOCHHOCTM TMpPOTEKaHUs (PU3MYECKHX  SBIICHUN: AJIEKTPOMArHUTHAS  WMHIYKIIHA,
CaMOMHJIYKIUS, PE30OHAHC, HWHTepepeHuus BOJH, AUQpakuus, AUCIEPCHsS, IOJHOE BHYTPEHHEE
oTpakenue, Qorodnekrpudeckuii dpdekt (porodaddexr), ampda- m Oera-pacmansl sACp, ramma-
U3Iy4eHue sijiep, pusudeckue MPUHIMIIBI CIIEKTPaIbHOTO aHaIu3a 1 paboThl J1a3epa;

OINpEeENATh HAIpPaBJIEHUE MHAYKIUU MarHUTHOTO MOJS IPOBOJHHUKA C TOKOM, CHJIbI AMIIEpa U CHJIBI
JlopeHna;

CTpPOUTh HU300pakeHHE, CO3/1aBaeMO€ IUIOCKMM 3€pKajloM, TOHKOM JIMH30M, M pacCUUTHIBATh €ro
XapaKTEePUCTUKH;

MPUMEHSATh OCHOBOIIOJAralIINe aCTPOHOMUYECKHE IMOHATUSA, TEOPUM M 3aKOHBI JUIsl aHajau3a |
OOBsICHEHUSI (PU3MUECKUX TIPOLIECCOB, TMPOMUCXOJAMIMX B 3BE3/aX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBMKEHUS HEOECHBIX TeJ, SBOJIIONNH 3BE3/] 1 BeenenHoi;

MPOBOMTH MCCIEAOBAHNE 3aBUCUMOCTEN (PU3NYECKUX BEIIMYUH C UCIIOJIb30BAHUEM MPSMBIX H3MEPEHUI,
Opyd 95TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpOBaTh pe3yiabTaThl MOJYYEHHON 3aBHCHUMOCTH
¢u3nyecKuX BEIUWYMH B BUJE Tpa@UKOB C y4€TOM aOCOJIOTHBIX MOTPEIIHOCTEH H3MEpPEHHM, HenaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIEIOBaHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (U3MYECKUX BEJIWYUH, MPU 3TOM BBIOMpATh ONTUMAIIBHBIA METO]
U3MEpEHMs], OLIECHUBATh a0COJIFOTHBIE U OTHOCUTEIIbHBIE TOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUM;
MPOBOANWTH OMBITHI TIO TMPOBEPKE MPEATOKEHHOW TUIMOTE3bl: IJIAHUPOBATh JKCIEPUMEHT, COOUpPATh
SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJIYYEHHBIE PE3YJIbTAThl U JelaTh BBIBOJ O CTAaTyce
MPEII0KEHHON TUIIOTE3bI;

OMUCHIBATh METO/IbI MOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofaTh MpaBuwiIa 0€30MacHOro Tpyla IpH IPOBEIEHUH HCCIEAOBaHUNH B paMKax y4eOHOro
SKCIIEPUMEHTa, TMpakTUKymMa M  y4eOHO-UCCIIEeOBAaTeNIbCKOM U TMPOEKTHOM  JEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1ab0paTopHOro 000pyIOBAHHUS;

pemaTh pacu€THbIE 3a7a4M C SBHO 33JIaHHOW M HESIBHO 3aJaHHON (PU3MUECKOW MOJCNIbIO: HA OCHOBAaHUU
aHaJIM3a YCJIOBUS BBIOMpaTh (pU3MUecKHe MOJENH, OTBEYarolulue TpPeOOBAHMUSM 3aJayd, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTyJIaThl (U3MYECKHX TEOPUH TIPU HCIIOJIB30BAHUU
MaTE€MaTUYeCKNX METOJOB PELICHHUs 3a7ad, MPOBOAMTH PACUYETHI HA OCHOBAHMM MMEIOLINXCS JaHHBIX,
aQHAJIM3UPOBATH PE3YJILTATHI U KOPPEKTUPOBATH METOIbI PEIICHUS C YYETOM MOJYUYEHHBIX PE3yJIbTaTOB;
pemiath KadyecTBeHHbIE 33/1a4H, TpeOyroue MPUMEHEeHHs 3HAaHUH U3 Pa3HbIX pa3fesioB Kypca QU3uKH, a
TaKk)Ke MHTErpaluyd 3HAHUM W3 JAPYTHX [PEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAaUBAThH
JIOTMYECKYIO LIENOYKY PacCyXIEHHH ¢ OMOpoil Ha M3yueHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUECKHUE
SIBJICHUSI;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS /Il OOBICHEHUS! OCHOBHBIX MPHUHIIUIIOB PabOThI M3MEPUTEIBLHBIX
nprOOPOB, TEXHUUYECKUX YCTPOMCTB U TEXHOJIOIMYECKHX IPOLIECCOB;
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IPUBOANUTH TPUMEPHI BKIIAJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE NPOLIECCOB OKPY’KAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBaTh M OICHWBATH MOCJIEACTBHS OBITOBOW W HPOH3BOJCTBEHHOH NEATEIBHOCTH YEIOBEKA,
CBSI3aHHOU C (PM3MYECKUMH TPOLIECCAMH, C TMO3UIUI IKOJIOTHUYECKON OE30MacCHOCTH, MPEACTaBICHUN O
palMOHAIBHOM IIPUPOJOINOIb30BAaHUM, @ TAKKE PAa3yMHOM MCIOJIb30BAaHUM [OCTWKEHUM HAayKu H
TEXHOJIOTUH [T JalbHEHUIIETro pa3BUTHI YeIOBEUECKOTO O0IIECTBa;

IPUMEHSATh Pa3iINuHble CIOcOObl paboThl ¢ HH(OpMaIeld PU3MUECKOro COAEPKaHMs C UCIIOIb30BaHUEM
COBPEMEHHBIX  MH()OPMAIMOHHBIX  TEXHOJIOTMH, IpU  3TOM  MHCIOJb30BaTb  COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJOTMM JJIS TOHCKA, MEepepabOTKM M TPEAbABICHHUA Y4eOHOW M HAY4YHO-
HONYJISPHOM HHpOpPMaLUKU, CTPYKTYPUPOBAaHUS W MHTEpIpeTauuy HH(GOpPMaluy, MOJTYy4EHHOH W3
pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIM3MPOBATH MOJIy4aeMyl0 HH(OpMAIMI0 U OLIEHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HaHUI, TaK M Ha OCHOBE aHaJIM3a MCTOUYHUKA HH(OpMaIuuy;
IPOSBISATh OPraHU3alMOHHBIE W I103HABATEIbHBIE YMEHHSI CaMOCTOSITEIBHOIO IMPUOOPETEHUs HOBBIX
3HaHUH B MPOLECCE BBITOJHEHHS IPOEKTHBIX U Y4eOHO-UCCIIeA0BATENBCKUX PaldoT;

paboTaTh B IpyINIe C HUCIOJHEHHEM Ppa3IMYHBIX COLMAIbHBIX pPOJIEH, IUIAHUPOBaTh paboTy TpyHIb,
PaLMOHATIBHO PacHpeleisaTh JAESITEbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aJ€KBAaTHO OLIEHWBATH BKJIAJl
KaX/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON IPOOIEMBI;

IPOSIBJIATE MOTHBALMIO K Oyaymed mpodecCHnOHaIbHON NEeSTEIbHOCTH 1O CIEHUATBHOCTAM (DU3HUKO-
TEXHUYECKOTO MPOQUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne | HaumenoBanmue pa3aesioB 1 | Kosi-Bo | OcHOBHbBIE BH/BI 1eSITEJILHOCTH DJiIeKTPOHHBbIE (LM poBbIE) Y4et paboyeii nporpaMmbl
n/n TeM NPOrpamMMbl 4acoB o0yuawmmxcst pOpa3oBaTe/IbHbIE pecypchl BOCIIUTAHUS
Paznea 1. HAYUYHBIM METO/l IO3HAHUA ITPUPO/AbI
c(OPMHPOBAHHOCTE ~ MHUPOBO33PEHHUA,
JNEMOHCTPUPYET Ha MpUMepax COOTBETCTBYIOILIETO COBPEMEHHOMY
poas W Mecto (u3MKH B YPOBHIO pa3BUTH (pU3HUECKON HAYKH;
. OPMHUPOBAaHUU  COBPEMEHHOI OCO3HaHHE [IEHHOCTU HaYyYHOU
1.1 HayaHbIid MeTOR nO3HAHNA 6 gap HOI;/i KapTHHEI I1)\/11/1 a, B Bubmorexa HOK ILes{TeJH)HocIiI/I I‘OTOBHO(ZI‘?) B IIpolecce
' MPUPOBI i p Mupa, https://m.edsoo.ru/f16b68d7 ’ P
Pa3BUTHUU COBPEMEHHON TEXHHUKHU u3y4eHus (PU3MKHU OCYILECTBIATh
U TEXHOJIOTUW, B MPAKTHYECKOU MIPOEKTHYIO U HUCCIEN0BATEIBCKYIO
NeSITeNIbHOCTH JIIOJICH; NEeSTeNIbHOCTh MHIMBUYaJbHO U B
rpymnme.
Uroro no pazueny 6
Pa3zpen 2. MEXAHUKA
OTIHCHIBAET MEXaHUYECKOe
JIBUKEHHE, UCIIOJIB3YS
duznueckue BEJIUYHHBIL:
KOOpJMHaTa yTh
PA ’ YTE, [IposiBnsier wuHTEpeC K PpPa3IMYHBIM
nepeMelIeHHE, CKOPOCTB, .
chepam npogeccuoHaIbHON
YCKOpEHHue; TMpH  ONHUCAaHUU
JeSITEIbHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM
NPaBUIBHO TPaKTOBATh . .
. ¢ Gu3MKOH M TEXHUKOW, YyMEHHe
buznueckuit CMBICII .
COBEPIIATH OCO3HAHHBIN BBIOOD
71 Kunemaruka 10 HCIIOJIb3YEMBIX ~ BEIUYMH, HX bubmmoteka [IOK Gyyleli POdECCHH 1 PeATHIOBHIBATS
) o0o3HaueHWsT U eOUHUIBI, https:/m.edsoo.ru/f16b68d7 yay p p
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;
HaXOJUTb dbopmysbl,
TOTOBHOCTb U CIIOCOOHOCTb K
CBS3BIBAIOIIINE JaHHYIO
00pa30BaHHIO M CaMOOOPa30BaHUIO B
¢u3nUecKkyro  BEIMYMHY  C .
o0acTi (PU3MKHM Ha TPOTSHKEHUN BCEH
JIPYTMMH BETUYMHAMU;
KHU3HU;
paziauydaer YCIIOBUS
MIPUMEHUMOCTH Moenen
¢u3nueckux Tea M IPOLECCOB
(stBIEHUHN): VMHEepLUaibHas
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cucreMa OTc4é€ra, MaTephallbHAsI
TOUKa, PaBHOYCKOPEHHOE
JBHJKEHHE, CBOOOIHOE MaJICHUE;

OIHCHIBAET MEXaHUYECKOe

JIBIDKCHUE, UCTIONB3YS
¢u3nueckre BETUYMHBL Macca

Tela, CWJa; TpPU  OMNHCAHUU
MPaBUILHO TPaKkTOBaTh
buznueckuit CMBICTT
UCIIOJIb3YEMBIX  BEJIMYUH, WX
0003HaYeHUS u €IMHHUIIBI,
[IposiBnssier wuHTEpeC K pa3IHMYHBIM
HaXOJ/IUTh bopMyIIBI, .
chepam po(hecCUOHATTLHOM
CBS3BIBAIOIIINC TAHHYIO
NEeSTEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM
¢duznyecKyro BEIIMYUHY c . .
¢ (Qu3MKOH ¥ TEXHUKOW, yMECHHE
JIPYTMMH BETUYMHAMU; .
coBepIIaTh OCO3HAHHBIH BBIOOD
2.2 | JlmHamMuka 10 aHA3NPOBATH (pusiraeckue Bubmorexa HOK Oynymeit npodeccun U peaau30BbIBAThH
' IIPOLECCHl U SABJICHUS, UCHONB3ys  https://m.edsoo.ru/f16b68d7 yAym p P
COOCTBEHHBIE KU3HEHHBIC TIAHBI;
buznveckue 3aKOHBI u
TOTOBHOCTb U CLIOCOOHOCTH K
MPUHLUIIBI: 3aKOH BCEMHUPHOTO
00pa30BaHHIO U CaMOOOPa30BaHUIO B
tarorenus, I, II u III 3akoHBI .
obnactu (pU3MKHU Ha MIPOTHKEHUH BCEH
HeroToHa, MIPUHIIUTL
KU3HU;
CYMEpPIO3UIUN  CUJI, TIPUHIIUI
paBHOIIpaBUs WHEPLHUATBHBIX
CHCTEM  OTCY€Ta, IIpU  ITOM
pa3ian4Jarh CIIOBECHYIO
(GOopMyNUpPOBKY  3aKOHa,  €ro
MaTE€MaTUYeCKOe BBIPAKEHUE U
ycioBusl  (TpaHUIBl, 00J1aCTH)
MIPUMEHUMOCTH;
paznuyaet YCIIOBUSI [IposiBnsier wuHTEpeC K Pa3IMYHBIM
MIPUMEHUMOCTH Mo Ieen chepam npodecCuoOHATBHOM
N ¢u3nueckux Tea M IPOLECCOB bubnmnoreka [JOK JEATEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM
2.3 = Craruka TBEpAOTO TENa 5 . N N o
(ssByteHMid): abcomroTHO TBEpmOe  https://m.edsoo.ru/f16b68d7 ¢ (u3uMKOil ©W TEXHHKOW, yMEHHE
TEJNO. COBEPILATH OCO3HAHHBIN BBIOOD

aQHAJM3UPOBATh M OOBSICHSATH

Oynymieit nmpodeccuu U peaanu30BbIBAThH
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24

3aK0OHBI COXpPAaHCHHA B
MCXaHHKC

Uroro no pazneny
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1

OcHOBBI
MOJIEKYJIPHOKUHETHYECKON
TEOpPUHU

10

35

15

MEXaHHYECKUe  TPOIECChl U
SIBIICHHSI, WCIOJb3ysS OCHOBHBIC
IIOJIOKEHUA U 3aKOHbI MCXAaHHWKHN
(ycroBusi paBHOBeCHS] TBEPAOTO
Tena), MPU STOM HCIOJIb30BATh
MaTeMaTHYECKOe BBIPKCHUE
3aKOHOB, YKa3bIBaTh yCJ10BuUAa
MPUMEHUMOCTH busnyeckux
3aKOHOB.

aHAJU3UPYET ¢dusmueckue
MIPOLIECCHI U SIBJICHUSI, UCTIOIb3YS
busznueckue 3aKOHBI u
MPUHIIMIIBI 3aKOH COXpaHEHUS
MEXaHUYECKOM DSHEPruu, 3aKOH
COXpaHEeHHUsI UMITYJIIbCa, TIPU 3TOM

paznu4artb CIIOBECHYIO
bopMynUpPOBKY  3aKOHa,  €ro
MaTeMaTHYeCKOE BBIPAKEHHE U
ycloBusi  (TpaHUIBI, OOIACTH)
MPUMEHUMOCTH;

paziau4daer yCIOBHS
IIPUMEHUMOCTH Mozenen

¢u3nueckux Tea M IPOLECCOB
(s1BJIEHUI): aOCOIIOTHO YIIPYTO€ U
abCOIIOTHO Heynpyroe
CTOJIKHOBEHHUS;

AHAJIU3UPOBATH ¢buznueckue
MPOLECCH U SBJIEHUS, UCIOIb3YsI
buznueckue 3aKOHBI u
MPUHLIMIIBI: MOJIEKYJISIPHO-

KMHETUYECKYI0 TEOPUIO CTPOEHUS
BEIIIECTBA, CBSI3b cpenHen
KUHETUYECKOM SHEpPruu

30

bubmuorexa [JOK
https://m.edsoo.ru/f16b68d7

but6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

COOCTBEHHBIE )KMU3HCHHBIC TUIaHBL;
TOTOBHOCTB U CIIOCOOHOCTH K
00pa30BaHMIO U caMO0OPa30BaHUIO B
obsactu (PU3UKH HA IPOTSHKCHUH BCEH
KH3HU;

[IposiBnsser wuHTEpeC K pa3IMYHBIM
chepam po(hecCuOHATLHOM
NEeSTeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM
¢ Gu3MKOW W TEXHUKOW, YMEHHE
coBepIIaTh OCO3HAHHBIH BBIOOD
Oynymieit npodeccun U peaau30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
TOTOBHOCTB U CITOCOOHOCTH K
00pa30BaHMIO U caMOOOPa30BaHUIO B
o0nactu (pU3MKHU Ha MPOTSKEHUU BCEH
KU3HU;

[IposiBisier wuHTEpeC K Pa3IUYHBIM
chepam npodecCuoOHATBHOM
NeSITeIbHOCTH, B TOM YHUCIIE CBA3aHHBIM
¢ (Qu3MKOM M TEXHUKOH, yMeHHe
COBepILIATh OCO3HAHHBII BBIOOp
Oynymieit mpodeccuu U peaanu30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;




TEIJIOBOTO JBUKEHUS MOJIEKYJ C
aOCOJIIOTHOW TeMIlepaTypou, MmpHu

TOTOBHOCTH Y CIIOCOOHOCTB K
00pa30BaHMIO ¥ CaMOOOPA30BAHMIO B

3TOM  pa3inyaTb  CJIOBECHYIO o0acTi (PU3MKHM HA MPOTSHKEHUN BCEH
bopMynUpPOBKY  3aKOHa,  €ro KU3HH;
MaTEMaTUYECKOE BBIPAKEHUE U
ycioBus  (TpaHHIBI, 00J1aCTH)
MIPUMEHUMOCTH;
AHAIN3UPOBATH ¢dusnueckue [IposiBnsier wuHTEpeC K Pa3IMYHBIM
MIPOLIECCHI U SIBJICHUSI, UCIIOJIb3YsI chepam npodeccuoHaIbHOM
¢duznueckue 3aKOHBI u NeSATEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM
INPUHUUIIBI:  Ta30Bbl€  3aKOHBI, ¢ (Qu3MKOH ¥ TEXHUKOH, yMEHUe
39 TepmoauHamuka. 20 MEPBbIA 3aKOH TEPMOJIMHAMUKH, bubmuorexa [JOK COBEpIIATH OCO3HAHHBIN BBIOOP
' TennoBbIe MAITMHBI IpPU 3TOM pa3inyaTh CIOBECHYIO https:/m.edsoo.ru/f16b68d7  Oymyiieil npodeccun U peann3oBbIBATH
(GOopMyIUpPOBKY  3aKOHa,  €ro COOCTBEHHBIC KU3HEHHBIC TJIAHBI;
MaTE€MaTU4eCKOe BBIPAKEHUE U TOTOBHOCTH K 00pa30BaHUIO U
ycioBusi  (TpaHUIBl, 00J1aCTH) camMo00pa3zoBaHuIo B 001acT (pU3uKu
MIPUMEHUMOCTH; Ha NPOTS)KEHUH BCEU JKU3HU;
ONUCHIBAET U3YUYEHHBIE TEIJIOBBHIE
CBOMCTBA TE€l W  TEIUIOBBHIE
SIBIICHUS, UCTIONB3Yys (hU3HUECKUe
BEJTMYUHBI: JaBJI€HUE  rasa,
[IposiBnsier wuHTEpeC K Ppa3IUYHBIM
TeMIiepaTypa, cpenHsis .
chepam npodecCuoHaANTbHOM
KHHETHYeCKast SHEPTHUs
JeATEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM
Xa0THYECKOTO JBUKEHUS . .
¢ ¢UBUMKOW W TEXHUKOH, YyMEHHE
MOJIEKYJ,  CpeIHEKBaJpaTHUYHas .
ArperaTHble COCTOSIHUS COBEPILATH OCO3HAHHBII BBIOOD
CKOPOCTb MOJIEKYJI, KOJIHUYECTBO bubmuotexa [JOK .
3.3 BemectBa. ®azoBble 14 Oynyuieil npodeccun U peanu3oBbIBATH

MIEPEXO/IbI

TEIUIOTHI, BHYTPEHHSS OSHEpPTHs,
pabota  raza, Ko3(pPuuUEHT
MIOJIE3HOTO JIEWCTBUS TEIJIOBOTO

https://m.edsoo.ru/f16b68d7

COOCTBEHHBIE )KU3HEHHBIE [UIaHEI;
TOTOBHOCTH U CITOCOOHOCTH K
00pa30oBaHMIO M CAaMOOOPA30BAHHIO B

JIBUTATEIS; Opu  ONHCAHHUU .
o0nactu (pU3MKHU Ha MPOTHKEHUH BCEH

NPaBUIHHO TPaKTOBATh

. KHU3HH,

buznueckuit CMBICII

UCTIONB3YEMBIX ~ BEIMYHH, HX

0003HaueHHUsI u €/IMHULIBI,

HaxOJIUTh dbopMyIbl,
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CBA3BIBAOILINE JAHHYIO
bu3nyeckyto BEJIMYUHY c
JPYTMMH BEJTMYMHAM;
Uroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
QHAIN3UPYET u OOBSICHATH
IIEKTPUYECKUE SIBJICHUS,
UCIOJIb3YSl OCHOBHBIE TOJIOKEHUS
U 3aKOHBl  DJIEKTPOJMHAMMKHU
(3akoH COXpaHEHHUs
IIEKTPUYECKOTO 3apsAla, 3aKOH
[IposiBnsier wuHTEpeC K pa3IMYHbIM
Kynona, IIOTEHIUAIBHOCTb .
chepam npodeccuoHaIbHON
AIIEKTPOCTATUYECKOTO 1oJI,
JESTEIbBHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM
IPUHLINIL CYIEepHO3ULINH . .
. ¢ (u3MKOM M TEXHUKOW, YyMEHue
NIEKTPUYECKUX TIOJIEH, IIPU 3TOM .
COBEPIIATH OCO3HAHHBIN BBIOOD
4.1 DJIEKTPUYECKOE T0JIe 24 yKa3plBad yCJIOBHA Bubmaorexa IIOK Oynymiei nmpodeccuu U peaanu30BbIBATh
' npuMeHuMocTH 3akoHa Kynona); https://m.edsoo.ru/f16b68d7 yay p p
COOCTBEHHBIE KU3HEHHBIE IUIAHBI;
OIMCHIBATh dusnueckue
TOTOBHOCTb U CIIOCOOHOCTb K
IIPOLIECCH] U SIBJICHMS, UCTIOJb3YS
00pa30BaHHIO U cCaMOOOPa30BaHUIO B
BEJIMUMHBI: JIEKTPUYECKOE IOJIE, .
N o0acTi (PU3MKHM Ha IPOTSHKEHUN BCEH
HaNpPsDKEHHOCTD  DJIEKTPUUYECKOTO -
NoJisl,  HampsHKEHHOCTh  TOJIA ’
TOYEYHOTO 3apsaa WIH
3apsSOHKEHHOIO I1apa B BaKyyMe U
B JUYJIEKTPUKE,  IOTEHIMAI
AIIEKTPOCTATUYECKOTO oJIs,
pPa3HOCTbH NTOTEHIIMAJIOB;
OTHCBHIBAET U3Y4EHHbIE [IposiBnsser wuHTEpeC K pa3IMYHbIM
CBOICTBa BELIECTBA chepam npogeccuoHaTbHON
(amexTpHuueckue), UCIIOJIB3YS JeSITEIbBHOCTH, B TOM YHCIIE€ CBSI3aHHBIM
49 ITocTostHHBIM 24 busnueckue BEJIMYMHBI: bubmuorexka [JOK ¢ (u3MKOH M TEXHUKOW, YyMEHHe
’ IIEKTPUIECKUI TOK AIEKTPUYECKUI 3apsijl, CUiIa TOKa,  https://m.edsoo.ru/f16b68d7 =~ coBepmaTh OCO3HAHHBIN BBIOOD
IIEKTPUYECKOE HaIpspKEHNE, Oyayeit npodeccun u pearn3oBbIBATh

SJICKTPHUYCCKOEC COIIPOTUBIICHHC,
Pa3HOCTL TIOTCHIHAJIOB, pa60Ta

32

COOCTBEHHBIC JKU3HEHHBIE IIJIaHBbI,
TFOTOBHOCTH M CIIOCOOHOCTH K




4.3

Toku B Pa3IMYHBIX Cpeaax

6

TOKa, MPU OINUCAHUM TPABUIBLHO
TPaKTOBaTh (PUIUUYECKUI CMBICI

UCTIOJNB3YEeMbIX ~ BEIMYUH, HX
0003HAYEHHS " €IMHHILIBL,
YKa3bIBaTh dbopmysl,
CBSI3BIBAIOIINE TaHHYIO
¢du3nuecKyro BEJIMYUHY c
JIPYTHMHU BeTMUYUHAMHY;

aHAJIM3UPOBAThH du3nueckne

NPOIIECCHl M SIBJICHUS, UCTIONB3Ys
buznveckue 3aKOHBI u

OPUHIUIBL: 3aKk0OH OMa, 3aKOHBI

I10CJIEI0BATENBHOTO "
HapajjIeIbHOrO COEIUHEHUS
IPOBOJHUKOB, 3aKkoH JDxoymsa—
Jlenna, npu STOM pa3nuyaTh
CJIOBECHYIO (bopMyIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe

BBIpO)KEHHUE M YCIOBUS (TPaHMIIBI,
00yacTi) IPUMEHUMOCTH;

OTIUCHIBACT H3y4YEHHBIC
CBOMCTBa BEILECTBA
(2TIEKTPUUECKYI0 TPOBOJAUMOCTD
pa3IMYHBIX  CpEed), HCIONb3Ys
buznUeckue BEJTUYUHBI:

AIIEKTPUYECKUI 3apsif, CHiia TOKa,
IIEKTPUIECKOE HaIpsDKEeHNE,
AIIEKTPUYECKOE COMPOTHBIICHUE,
Pa3HOCTh TOTEHIMAIOB, paboTa
TOKa, MPU OINUCAHUU TMPABUIHHO
TpPaKTOBaTh (PUIUYECKUI CMBICI

UCIONB3YEMBIX ~ BEJIMYWH, HX
0003HaYeHHs it €IMHUILIBL,
YKa3bIBaTh bopMyIbI,

33

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

00pa30BaHMIO U caMO00OPa30BaHUIO B
obyactu (PU3UKK HA IPOTSHKEHUH BCEH
KH3HU;

[IposiBnsser wuHTEpeC K pa3IMYHBIM
chepam npogeccuoHaIbHON
JeSITEIbHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM
¢ Gu3MKOH M TEXHUKOW, YyMEHHue
COBEPIIATH OCO3HAHHBIN BBIOOD
Oynayuieit mpodeccun U peann3oBbIBATh
COOCTBEHHBIE KU3HEHHBIE TIAHBI;
TOTOBHOCTb U CIIOCOOHOCTbH K
00pa30BaHHIO U CaMOOOPa30BaHUIO B
o0nacTi (PU3MKHN Ha TPOTSHKEHUN BCEH
KHU3HH,




CBSI3BIBAOIIINC JTAaHHYIO
bu3nIecKyro BEJIINYNHY c
JIPYTHMH BEITUIHMHAMU,

aHAJIU3UPYET ¢busnueckue

IMpOoLECChl U SABJICHUA, UCIIOJIb3Ys

buznueckue 3aKOHBI u
npuHIUNbL: 3akoH OMma, 3aKOHBI
[10CJIEI0BATEIBHOTO u
HapaiesIbHOro COEIMHEHUS
IIPOBOJIHUKOB, 3aKOH Jkoymsa—
JleHla, nOpu 3TOM pa3iIUy4aTh
CJIOBECHYIO (bopMyITHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe

BBIPOKEHUE U YCJIOBUs (TPAHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

Ut

oro 1o pas3acity

54

Pazzea 5. PUSHUYECKHUI NPAKTUKYM

5.1

Pu3nYecKuil IPaKTUKYM

16

peliaeT pacu€THble 3aJauu
C SBHO 3aJaHHON (U3HUUECKOI
MO/JIEJIbIO, UCTIONB3YS
buznueckue 3aKOHBI u
MPUHIIMIIBI, HAa OCHOBE aHaiIH3a
YCIOBUS 3aa9n BBIOMPATH
bu3NYECKyI0 MOJIeb, BBIICISTH
dusnueckue BEJTMYNHBI "
dbopMyIbl, HEOOXOAUMBIE IS €€
peIIeHus, MPOBOIUTH PACUYETH U
OIICHUBATH pearbHOCTh
MOJTyYEHHOTO 3HAUCHUS
(bu3HYECKOI BENTUYNHBL;

pemaer KaueCTBEHHBIC
3aJ]auM: BBICTPAUBATh JIOTUYECKU
HENIPOTHUBOPECUUBYIO IIETIOYKY

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

[IposiBnsser wuHTEpeC K pa3IMYHbIM
chepam npogeccuoHaIbHON
JeSITEIbHOCTH, B TOM YHUCIIE€ CBSI3aHHBIM
¢ Gu3MKOH M TEXHUKOW, YyMEHHue
COBEPIIATH OCO3HAHHBIN BBIOOD
Oynayuieit mpodeccun U peann3oBbIBATH
COOCTBEHHBIE KU3HEHHBIE TIAHBI;
TOTOBHOCTb U CIIOCOOHOCTb K
00pa30BaHHIO M CaMOOOPa30BaHUIO B
o0acTi (PU3MKHN Ha TPOTSHKEHUU BCEH
KHU3HH,
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pacCyXIeHHil ¢ Omopol Ha
U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (hU3NYecKHe
SBIICHUS;

UCTIONB3YeT TMpPU PEHICHUU
yueOHBIX 3aJlad COBpPEMEHHbBIE
UH(POPMALIMOHHBIE  TEXHOJOTHU
JUIsL TIOUCKA, CTPYKTYpUPOBAHUSA,
HHTEPIpETAlUN U [PEACTaBICHUS
yueOHOM M Hay4HO-TIOMYJISIPHOU

uH(popMaluy, TMOJIYYEHHOH U3
pa3IMYHBIX HCTOYHUKOB,
KPUTHYECKU aHAJIM3UPOBATh
HoJy4aeMyro HH(opMaIuio;
Wroro no pazneny 16
PesepBHOE Bpemst 10 bubnmorexa [IOK
https://m.edsoo.ru/f16b68d7
OBILIEE KOJIMYECTBO 170
YACOB II0 ITPOTPAMME
11 KUIIACC
DJIEKTPOHHBIE
Ne | HaumenoBanme paszaesqoB u | Koua-Bo, OcHOBHBIE BHABI 1eATEIbHOCTH (uugposbIe) Yuer pabdoueii nporpaMmmsl
n/n TeM IPOrpaMMbl 4acoB o0yyaromuxcst o0pa3oBaTe/bHbIC BOCIIUTAHHUSA
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
ONMUCBHIBAET HM3YYCHHBIC CBOMCTBA [IposiBnsier wMHTEpeC K pa3INYHBIM
BEILECTBA (amexTpuYecKue, cepam npogeccuoHaIbHON
MarHUTHbIE) W DJIEKTPOMAarHUTHbBIE JIEATEIILHOCTH, B TOM YHCJIE CBA3aHHBIM
ABNCHUS  (TpOLIeCCHl),  UCMOIb3Ys C (U3MKOM ¥ TEXHUKOH, yMEHHe
1.1  MaruutHoe nomue 14 ¢dusuueckue BEJIMYWHBI: bubmorexa [IOK CcOoBepIIaTh OCO3HAHHBII BBIOOD

ANEKTPOJBIKYIAsT CUJa, WHIYKIUS
MarHUTHOTO TOJIs, CWiIa Amrepa,
cuna  JlopeHua,  HMHIYKTUBHOCTH
KaTyHIKHW, SQHEPIrUg 3JCKTPHUICCKOIO U

https://m.edsoo.ru/39859%f1

Oymayuieit mpodeccuu U pearn30BhIBaTh
COOCTBEHHbIE KU3HEHHBIE IIJIaHBI,
TOTOBHOCTb U CIIOCOOHOCTD K
o0pa30BaHMIO M caMOO0pa30BaHUIO B
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MarHUTHOTO MOJEH, IpU ONMCAHUU
MPaBWIBHO TPAKTOBaTh (U3MUYECKUN
CMBICI HCIIOJIb3YEMBIX BEJIMYUH, HX
0003HaYeHHs] U €TUHUIIbI, YKa3bIBATh
(dopMynbl, CBSI3BIBAIOIIME JAHHYIO
bu3NYECKYI0 BEJIUYUHY C JIPYTUMU
BEIIMYMHAMU;

obsacT (pU3MKK HA POTSHKEHUU BCEH
)KU3HH;

[IposiBiisieT wWHTEpPEC K Pa3IUYHBIM

aHaJIM3UPOBATH buszngeckue chepam npodecCHOHAbHON
MpOILIECCHl M SIBJICHHS, HCIIOIb3YS JIeATETLHOCTH, B TOM YUCJIE CBA3aHHBIM
dbusznyuecKkue 3aKOHBI W MPUHIIMIIBL: ¢ (u3MKOM W TEXHHKOW, yMEHUe
3aKOH AJIEKTPOMArHUTHON WHIYKIIUU COBEpIIATH OCO3HAHHBIN BEIOO
1.2 IMEKTPOMATHHTHAS 13 'mpu »>ToM P a3/I14aTh CJ'IOB}:(()H I(; bubmmorexa LIOK oy F1)11@171 npodeccuu u eaHI/IL’»OBbIBaTE
“ | ungykuns P P YO hitps://m.edsoo.ru/39859ef] YAy HEH TP P
(bOpMyYTUPOBKY 3aKOHa, ero COOCTBEHHBIC )KM3HECHHBIC TUTAHEI;
MaTEeMaTHYeCKOe  BBIpAKEHUE U TOTOBHOCTbH U CLIOCOOHOCTH K
YCIIOBHS (rpaHutpl, obiactu) 00pa30BaHMIO M CAMOOOPA30BAHUIO B
MPUMEHUMOCTH; o0nactu (PU3UKHU Ha MPOTSKEHUH BCEH
KHU3HU;
Wtoro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
[IposiBnsieT uWHTEpeC K pPa3IUYHBIM
chepam npodecCuoHaIbHOM
JIESITEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
pa3ianyaTh YCJIOBUS MPUMEHHUMOCTH . 9
. c (u3MKOM W TEXHUKOHW, yMEHue
Mozened  (UBMYECKUX  Tel U .
. COBEpIIATH OCO3HAHHBII BEIOOD
2.1  MexaHudeckue KojaedaHus 1o lPoHeccoB (ABICHMIL): bubmmorexa [TOK Oyayuieit npodeccuu U pearn3oBbIBaTh
) rapMOHHYECKHE koneOanus, https://m.edsoo.ru/39859%f1 YAYIICH TIp P
. COOCTBEHHBIE KH3HEHHBIC TUIAHBI;
MaTeMaTHUYeCKUN MasiITHUK,
. . TOTOBHOCTb U CLIOCOOHOCTbH K
UJICATbHBIN TPYKUHHBIA MasSTHUK;
00pa30BaHMIO M CaMOOOPA30BAHUIO B
o0nactu (PU3MKHU Ha MPOTSKEHUH BCEH
JKU3HU;
OTHCHIBATh ANEKTPOMArHUTHBIE [IposiBnsieT uWHTEpEC K pPa3IUYHBIM
29 DNeKTpOMarHuTHBIC 15 SBICHHUS  (TIPOIECCHI), HCIOIB3YS bubmuorexa [JOK chepam npodecCuoHaATBHOM
) KoJe0anus busnueckue BEIWYUHBI: https://m.eds0o0.ru/3985%f1 nesaTeIbHOCTH, B TOM YMCIIE€ CBI3aHHBIM

JNEKTPUYECKUN 3apsij, Cuia TOKa,

C (u3MKOM U TEXHUKOHW, yMEHHue
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IEKTPUUECKOE HarpspKeHHE,
HIIEKTPUIECKOE CONPOTHBJICHHE,
Pa3HOCTh MOTEHIUAJIOB, WHIYKIIHS
MarHUTHOTO TI0JIsl, WHIYKTHBHOCTh
KaTYIIKHA, SHEPTUsl AIIEKTPUYECKOTO
¥ MarHuTHOTO TIIOJICH, IEpUoJ H
qacToTa Kosie0aHui B
KOJIe0aTeIbHOM KOHTYpE, 3apsil H
cuia TOKa B npoiecce
rapMOHHYECKUX AIICKTPOMArHUTHBIX
KOJIeOaHUH, npu OITMCaHUU
HPaBWIBHO TPAKTOBATh (PH3MUCCKHIA
CMBICJT UCIIOJIb3YEMBIX BEJIWYHH, UX

0003HaYEHHS " eIUHHIIBI,
YKa3bIBaTh bopmyHl,
CBSI3BIBAIOIINE TaHHYIO

(¢u3NYECKYI0 BEJIMYUHY C JIPYTHMMH
BEIIMYMHAMU;

COBEpIIATH OCO3HaHHBIN BBIOOD
Oyayiei nmpodeccuu U peaan30BbIBATH
COOCTBEHHBIE )KU3HEHHBIC TIAHBL;
TOTOBHOCTB U CIIOCOOHOCTH K
00pa3oBaHMIO U CaMOOOPA30BaHUIO B
obnacTu (GU3UKU Ha TIPOTSHKEHUH BCEH
JKU3HH;

HpOHBJ’IHeT HHTECpPEC K Ppa3JInIHbIM

chepam npodecCuoHaATbHOM
JIESITENIBHOCTH, B TOM YHCJIE CBSI3aHHBIM
pa3iauyaTh YCJIOBUS NPUMEHHUMOCTH . .
. C (u3MKOM W TEXHUKOW, yMeHue
Mojenel  (GU3MYEeCKUX  Tel U .
. COBEpIIATH OCO3HaHHBIN BbIOOp
Mexanuyeckue u MIPOIIECCOB (stBICHUI): bubnunoreka [JOK .
10 - Oynymiei mpodeccun U peann30BbIBATh
SJICKTPOMATrHUTHBIC BOJHBI TFapMOHMYECKHUE BOJHBI, HACaIbHBIA https:/m.edsoo.ru/39859ef1
. COOCTBEHHBIE )KU3HEHHBIE TIAHBI;
KoJ1e0aTeNIbHBIN KOHTYP;
TOTOBHOCTb U CLIOCOOHOCTBH K
00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacty (PU3MKHU Ha MPOTSKEHUH BCEH
JKU3HH;
pacrno3Haer ¢duznueckue [IposiBnsieT uWHTEpEC K pPa3IUYHBIM
ABJIEHUS (TIpoIlecChl) U OOBACHATH UX chepam npodeccroHanbHON
24 Ommuka )5 HA OCHOBE 3aKOHOB bubnuoreka [IOK JIESITEIBHOCTH, B TOM YHCJIE€ CBSI3aHHBIM
' ANEKTPOJIMHAMUKKA W KBaHTOBOM  https://m.edsoo.ru/39859%fl ¢ Qu3ukoid W TEXHUKOW, YMEHHE
buzuku: IPSIMOJIMHEWHOE COBEpIIATH OCO3HaHHBIN BBIOOp

pacnpoCTpaHeHHE CBETa, OTPaXKEHUE,

Oynymei mpodeccuu U peann30BbIBATh
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Uroro no pazneny

60

IIPEIOMIICHUE, UHTEpEepeHIIHS,
mudpaknys W TONSApU3AIMA  CBETA,
JCTIEPCHS CBETA;

OTHCHIBATh U3Y4YECHHbIE
CBOIiCTBa BewlecTBa (3JIEKTPUUECKUE,
MarHuTHEIE, ONTHYECKUE,
AIIEKTPUYECKYIO IPOBOAMMOCTh
pa3IMYHbIX cpen) u
AJIEKTPOMarHuTHBIE SIBIICHUS

(mpotiecchl), UCMONb3ys (GU3MUECKUE
BEJIMYMHBL: (JOKYCHOE PACCTOSIHHE U
ONTUYECKas CUja JIMH3bI, TpU
ONHCAaHWM TIPABHWIBHO TPAKTOBATh
(GU3NYeCKUl CMBICT HUCIOIb3yEMBIX
BEIMYMH, WX  OOO3HA4YECHUS U
CIUHUIIBI,  YKa3biBaTh  (OPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DHU3HUYCCKYIO
BEJIMYMHY C JPYTUMH BEITUYUHAMH,
aHATU3UPOBaTh  (PU3MUECKHE
MPOLIECChl ¥ SIBIICHUS, HCIOIB3Ys
du3HYeCKUe 3aKOHBI W TPUHIIMIIL:

3aKOH MPSIMOJIMHEHHOTO
pacrpoCTpaHeHHsT  CBETa,  3aKOHBI
OTpaKeHUS CBeTa, 3aKOHBI
MPEJIOMIICHUSI  CBETa, TMPH  ITOM
pa3ian4Jarh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa, ero
MaTeMaTHYeCKOe  BBIpAKEHHUE U
YCIIOBHS (rpaHuUILHI, obmactn)
MPUMEHUMOCTH;

CTPOUTH " OITHCHIBATH

n300pakeHue, co3J1aBacMoe

TJTIOCKUM 3€pKajioM, TOHKOM JIMH30M;

Paznea 3. OCHOBBI CIIEIIMAJIbHON TEOPUM OTHOCHUTEJBHOCTH

COOCTBEHHBIC KM3HEHHBIC TUTAHEI;
TOTOBHOCTB U CIIOCOOHOCTH K
00pa3oBaHMIO U CaMOOOPA30BaHUIO B
obnacTu (GU3UKU Ha TIPOTSHKEHUH BCEH
JKU3HH;
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3.1 Ocunossl CTO

ONMCHIBAET H3YUYECHHbIE KBAaHTOBBIC
SABJICHUS WU MPOLIECCHI, HCIOIb3YS
¢u3nuecKkue BEIWYHMHBL: CKOPOCTb
ANIEKTPOMArHUTHBIX  BOJH, JJIMHA
BOJIHBI U YacTOTa CBETa, SHEPIUs U
UMIyAsC (QOTOHA, TPU OMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3NUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIUYHMH, UX

0003HaYEHN 51 €INHULIBL,
yKa3bIBaTh bopmyIbI,
CBSI3BIBAIOLIHE JTAHHYIO

(GU3MYECKyI0 BEIMYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUYEHUE
(bu3M4eCcKoil BEITMUUHBL;

bu6mmoreka [JOK
https://m.edsoo.ru/39859f1

[IposiBsieT uWHTEpeC K pPa3IUYHBIM

chepam npodeccruoHaIbHON
JESITETTLHOCTH, B TOM YHCJIE CBS3aHHBIM
C (uU3MKOM ¥ TEXHUKOH, yMEHHe
COBEpIIATH OCO3HAHHBIH BBIOOD

Oymymiei mpodeccuu U peain30BhIBATh
COOCTBEHHBIC )KU3HCHHBIC TUIAHBL;
TOTOBHOCTBH U CLIOCOOHOCTH K
00pa3oBaHUIO H CaMOOOPa30BaHUIO B
obyacT (pU3MKK HA POTSHKEHUU BCEH
KHU3HH,

Hroro no pasacity

Pa3nea 4. KBAHTOBASA ®U3UKA

KopnyckynsipHO-BOTHOBOM
Jyaau3M

4.2  ®usuka atoma

OIHCHIBACT U3yYCHHbBIE
KBAaHTOBBIC SIBJICHUS W TPOIECCHI,
UCTIONB3YSl (DU3MYECKHE BEITUYHHBL:
NIepUOJT TONTypaciaja, SHEPTHs CBSI3U
aTOMHBIX  siiep, TMpH  OMHCAHUU
MPABWJIBHO TPAKTOBaTh (U3HUSCKUN
CMBICT HCIIONB3YyEeMbIX BEJIHYMH, HX
0003HAYCHHSI U CTUHUIIBI, YKA3hIBAThH
dbopMyIbl, CBSA3BIBAIONIME JTaHHYIO
(U3BHYECKYIO BEJIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIATh 3HAYCHUE
(U3UIECKON BETHYUHBL;

aHaU3UpyeT ¢buznyeckue
MPOLECChl M  SBJIEHUS, HCIOJb3YS
¢u3nueckne 3aKOHbl W TPUHIMIIBL:
NIEKTPUUYECKOTO  3apsiia,  3aKOH
COXpaHEHMsI MacCOBOI'0 4MCIIa, 3aKOH
paZvoaKTUBHOIO pacraja, Mmpu 3TOM
pasnu4artb CJIOBECHYIO
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bu6mmorexa [IOK
https://m.edsoo.ru/39859f1

bu6mmoreka [JOK
https://m.eds00.ru/39859¢f1

[IposiBisier wWHTEpPEC K Pa3IUYHBIM

chepam npodeccuoHaTbHON
JIESITEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM
C uU3MKOM ¥ TEXHUKOH, yMeHHe
COBEpIIAThH OCO3HAHHBIN BBIOOD

Oymayuieit mpodeccuu U pearn3oBbIBaTh
CcOOCTBEHHbIE JKU3HEHHBIE IIJIaHBbI,
TOTOBHOCTb U CITOCOOHOCTH K
o0pa30BaHMIO U cCaMOOOPa30BaHUIO B
obnactu pU3MKK Ha MPOTSHKEHUH BCEH
JKU3HHU,

[TposiBisier uWHTEpeC K pa3IMYHBIM
chepam npodecCuoHaATBHOM
JeSITETIbHOCTH, B TOM YHCJIE CBA3aHHBIM
¢ (u3MKOM W TEXHHUKOW, yMeHue
COBEpILIATh OCO3HaHHBII BBIOOp
Oynymei mpodeccuu U peann30BbIBATh
COOCTBEHHBIE )KU3HEHHBIE TNIAHBI;



(bopMyITHpPOBKY 3aKOHa, ero TOTOBHOCTB U CIIOCOOHOCTD K
MaTeMaTU4eCKOe  BBIPDAKEHHE U 00pa30BaHUIO ¥ CAMOOOPA30BaHUIO B
yCIIOBUS (rpaHuLIbl, o0macTh) obnacT (pU3MKK HA MPOTSHKEHUU BCEH
IPUMEHUMOCTH; KU3HU;

OIMCBHIBACT U3y4YCHHBIC

KBAaHTOBBIC SBJICHUS U IPOLECCHI,
UCNONb3ysl (U3NYECKHE BEIUYHMHBIL:
IIEPUOJ TIOJIypaclaga, SHEPIrus CBS3H
aTOMHBIX  si7€p, IpU  ONMCAHUU
NPaBUWIBHO TPAKTOBATH (U3NUECKUN
CMBICII MCIIOJIB3YEMBIX BEJIMYUH, HX

HpOﬂBHHeT HHTCPEC K PpPa3IndHbIM

0003Ha4YeHUs] U €IUHUIIBI, YKA3bIBATh cdepam npodeccuoHaIbHON
(bopMynbl, CBS3bIBAIOIIUE JAHHYIO JIESITEIIBHOCTH, B TOM YHCJIE CBSI3aHHBIM
(GU3NYECKYI0 BEJIMYUHY C JIPYyTUMU c (U3MKOM ¥ TEXHUKOH, yMEHHe
BEJIMYMHAMH, BBIYMCIATH 3HAYCHHUE COBEpIIATH OCO3HaHHBIN BbIOOp
(H3HKA ATOMHOTO 51pa H S (usnyeckoil BEITUUYUHBI; bubmmorexa OK Oyaymeit mpodeccuu U peaan30BhIBATH
3JIEMEHTAPHBIX YaCTHUL] ’ https://m.edsoo.ru/39859¢f1
aHAJIN3UPOBATh ¢buznueckue COOCTBEHHBIE )KU3HEHHBIE TIAHBI;
MPOLIECChl W SIBJICHMSI, HCIOJIb3Ys TOTOBHOCTb U CLIOCOOHOCTb K
¢u3nyeckue 3aKOHbl W MPHUHLUIBL 00pa3oBaHUIO U CaMOOOPa30BaHUIO B
JJEKTPUYECKOTO  3apsiaa,  3aKOH o0nactu (PU3MKHU Ha MPOTSKEHUH BCEH
COXPAaHEHHs MacCOBOI'0 YHCIA, 3aKOH KU3HU;
PaAMoOaKTUBHOIO pacmaja, Mpu 3TOM
pasnuyarb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa, €ro
MaTEMaTHYECKOE  BBIPDAKEHUE U
YCJIOBHS (rpaHUIBI, obactu)
IPUMEHNMOCTH;
Hroro no pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMeHTHl aCTPOHOMUU U

12
acTpo(U3HUKH

pemaer pacy€THble 3aJaud C SIBHO

3aJJaHHOW  (U3MUYECKON  MOJENBIO,
UCTIONB3Ysl (PU3MUECKHEe 3aKOHBI W
NPUHIUIIBI, Ha OCHOBE aHajau3a
YCIOBUS 3aJ1a4n BBIOMpATh
GU3MYECKYI0  MOJENb,  BBIICTATH
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bu6nmoreka [JOK
https://m.edsoo.ru/39859%f1

[IposiBisier wWHTEpEC K Ppa3IUYHBIM

cepam npogeccuoHaTbHON
JIEATEIbHOCTH, B TOM YHCJIE CBA3aHHBIM
C (U3MKOM M TEXHUKOH, yMEHHe
COBEPILIAThH OCO3HAHHBIN BBIOOD

Oymay1ieit mpodheccuu U pean30BhIBaTh



Uroro no pazneny

Pazzea 6. PU3HUECKHWI MPAKTUKYM

6.1

Pu3nYeCcKuil IPAKTUKYM

12

16

¢u3nveckue BETUYUHBI U (HOPMYIIHI,
HEoOXoauMble sl €€  peIIeHHs,
IPOBOJIUTH pPACYETBl W  OLEHHUBATH
PEATBbHOCTh MOJYYEHHOTO 3HAYCHHS
(bU3HYECKON BETMYNHBL;

pemiate  KayeCTBEHHBbIC  3aJayuu:
BBICTPAUBaTh JIOTUYECKHU
HEIPOTUBOPEUUBYIO LENOYKY

paccy IeHUI c Onopou Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (QU3UYECKUE SBIICHIS,

pemraer pacy€THele 3aJadd C
SIBHO 3aJITaHHOU (buzndeckoi
MOJICNIBIO, HCHONB3ySd  (U3UUECKUE
3aKOHbl W TMPUHLUIIBI, HAa OCHOBE
aHaJM3a YCJIOBUS 3a/ladyd BBIOMPATH
bu3MYeCKyr0  MOJENb,  BBIIETATH
¢uznyeckue BENIUYMHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€  pelIeHMH,
MPOBOJIUTh Pacy€Thl W OIEHUBATH
pPEAIBHOCTh IIOJIyYEHHOTO 3HA4YEHHUS
(UBUYECKON BEITMYUHBL;

pelaeT KayeCTBEHHbIE 3a/1auu:
BBICTPANBaTh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO LETIOYKY
paccyx IeHU c Onopou Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 (pU3UYECKUe SBIICHNUS,

UCTIONIB3YET TPU PEHICHUH YYeOHBIX

3a1a4 COBPEMEHHBIE
MH(POPMALIMOHHbBIE TEXHOJIOTUU IS
MTOUCKA, CTPYKTYpUPOBaHUS,

HHTCpHNpCTAllM W NPCACTABICHUS
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bu6mmorexa [IOK
https://m.edsoo.ru/39859f1

COOCTBEHHBIC KHU3HEHHBIC TUTAHEI;
TOTOBHOCTB U CIIOCOOHOCTH K
00pa3oBaHMIO U caMOOOPa30BaHUIO B
obnacTu (GU3UKU Ha TIPOTSHKEHUH BCEH
JKU3HH;

[IposiBisier wWHTEpEC K PpPa3IUYHBIM

cepam npogeccuoHaIbHON
NEeATEIBbHOCTH, B TOM YHUCIIE CBSA3AHHBIM
C U3MKOM M TEXHUKOH, yMeHHe
COBEpIIAThH OCO3HAHHBIN BBIOOD

Oymayuieit mpodeccuu U pearn3oBbIBaTh
CcOOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI,
TOTOBHOCTb U CIIOCOOHOCTD K
o0pa30BaHMIO U CaMOOOpa30BaHUIO B
obnactu pU3MKK Ha MPOTSHKEHUH BCEH
JKU3HU;



Hroro no pazneny

16

y4eOHOM M  Hay4yHO-NONYJSpPHON

uH(poOpMallMK,  MOIYYEHHOH W3
Pa3IUYHBIX HMCTOYHHKOB,
KPUTHYECKU aHAJIM3UPOBATh

NoJy4aeMyro HH(opMaIuio;

Pa3nea 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucremaTtuzanus u
0000111eHUE TPEIMETHOTO
COJIEp’KaHUs U OIbITA

7.1  OeATENbHOCTH,
MPpUOOPETEHHOTO TIPHU
u3yueHuu Kypca ¢usuku 10 —
11 kiaccos

Hroro no pazneny

15

15

pemaer pacy€THelE 3aJaud C

SIBHO 3aJaHHOU bu3nIecKom
MOJICTIbIO, HCIIONB3yS  (DU3HUCCKHE
3aKOHBI W TIPUHIMUIIBI, HAa OCHOBE

aHalM3a YCJIOBUS 3a/ayd BBIOMPATH
bu3nyecKyr0o  MOJENb,  BBIICTATH
¢uznueckue BEIUYMHBI U (HOPMYIIBI,
HeoOXoauMble sl €€  pelieHus,
NPOBOJIUTH pPAcyYE€Thl W  OIEHHUBATH
pEabHOCTh TOJIYY€HHOTO 3HAYEHUS
(U3UYECKON BEITMYUHBL;

pelaeT KayecTBEHHBIE 3aJauu:
BBICTPANBATh JIOTUYECKHU
HEMPOTHUBOPEUUBYIO LEMOYKY
paccyx IeHUI c Onopou Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3UYECKue SBICHNUS,
UCTOJb3YyeT MPU PELIeHUH y4eOHBIX

3a1a4 COBPEMEHHBIE
MH(POPMALIMOHHbBIE TEXHOJIOTUU JJIS
MIOMCKA, CTPYKTYpHUPOBaHUS,

UHTEpIPETAlMM U IPEACTaBICHUS
yueOHOM U  Hay4yHO-TIOMYJSPHON

uHpopMalMM,  TOJYYEHHOH  H3
pa3INYHbIX HCTOYHUKOB,
KPUTUYECKH aHAJTM3UPOBATh

MoJIy4aeMyro HH(POpMaIHIo;
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bu6mmorexa [IOK
https://m.edsoo.ru/39859f1

[IposiBisier wWHTEpPEC K Pa3IUYHBIM

chepam npodeccuoHaIbHON
JESITEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM
C (U3MKOM M TEXHUKOH, yMeHHe
COBEpIIATh OCO3HAHHBIN BBIOOD

Oymayuieit mpodeccuu U pealn30BbIBATh
cOOCTBEHHBIE )KU3HEHHBIE IIJIaHBbI,
TOTOBHOCTb U CIIOCOOHOCTD K
o0pa30BaHMIO U cCaMOOOpa30BaHUIO B
obnactu pU3MKK Ha MPOTSHKEHUH BCEH
JKU3HHU,



PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB

bubmuoreka [JOK

https://m.edsoo.ru/39859ef1
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I10 ITPOT'PAMME

HOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
Ne Koa-Bo  DiexrTponHblie nnugpoBbie 00pa3oBaTesibHbIE
Tema ypoka P ungp P

n/n 4acoB pecypchl

1 Odusuka — pyHIaMeHTaIbHas HayKa O PUPOJE 1 bubnuoreka [{OK https://m.edsoo.ru/1beef346

2 Hayunblif MeTo/1 TO3HAHUS ¥ METOBI HCCIIEA0BaHUS (DU3HUECKUX SIBJICHUN 1 bu6nmoreka LIOK https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TeOpusl B IIpoIecce Mo3HaHus pupoisl. Habmonenue u

3 p P pont pHpoZ A 1 Bu6miorexa IIOK https:/m.edsoo.ru/34c49931
HKCIEPUMEHT B (DU3HKE

4 Crioco0b1 n3MepeHns GU3NIECKUX BEITHUNH 1 bubnuoreka [{OK https://m.edsoo.ru/ca2def03

5 AOCOIOTHAS M OTHOCUTENbHASI TOTPEIIHOCTH U3MEepeHU (DU3NUYECKUX BETUYHH 1 bubnnoreka [{OK https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B popMHUpOBaHUN COBPEMEHHOMN

6 A Vp b N b (bopmup N P 1 bu6mmoreka LIOK https://m.edsoo.ru/eabbded
Hay4YHOU KapTUHBI MUPA, B PAKTUYECKOMN NESITEILHOCTH JTIOACH

7 CraproBas quarfoctuka 1o teme «IloBTopeHue u yriyoienrne 3HaHUH OCHOBHBIX 1
pazzenoB Kypca 9 kimacca»
Mexanunueckoe aBuxenue. Cucrema orcueta. OTHOCUTEIbHOCTh MEXAHUUECKOTO

8 a 1 bu6mmoreka IIOK https://m.edsoo.ru/e9a52f02
nekenus. [Ipsimast u oOpaTHast 3a1a4u MEXaHUKH
Pagnyc-BekTop MarepuaibHON TOYKH, €r0 MPOEKIUHA HA OCH KOOPIMHAT.

9 iy p P i POCKIL pa 1 bu6nmoteka LIOK https://m.edsoo.ru/30a108a5
Tpaexropus. [lepemenienne. Ckopocts. X npoekunu Ha 0CU KOOpJUHAT
PaBHOMEpHOE npsAMosnHETHOE ABUKEHUE. [ paduueckoe onrcanue paBHOMEPHOTO

10 pHOe TP A pa¢ p p 1 Bu6smorexa [TOK https:/m.edsoo.ru/89ba7190
MPSIMOJIMHENHOTO IBUKEHUS

11 CnoxxeHue nepeMelieHuii u ckopocteil. Pemenne 3agau 1 bubnmoreka [{OK https://m.edsoo.ru/761d18aa
HepaBromepHoe nBuxeHne. MraoBeHHast CKOpocTh. Y ckopenue. [IpsamonuueitHoe

12 P PHOC A p p p 1 bubnmoreka [{OK https://m.edsoo.ru/a99549a7
JBIDKEHUE C TIOCTOSTHHBIM YCKOPEHUEM

13 ['padnueckoe onurcanue NPsIMOIUHENHOTO JBUKEHUSI C TOCTOSTHHBIM YCKOPEHUEM 1 bubnuoreka [{OK https://m.edsoo.ru/b7560bbf
CBoOoanHoe majeHne. Y cCKopeHrue CBOOOHOTO MaAeHHs. 3aBHCUMOCTh KOOPAMHAT

14 A ! p a g P ’ 1 bubmuoreka I{OK https://m.edsoo.ru/f738109¢
CKOPOCTH, YCKOPEHUS OT BPEMEHH U UX rpaduku

15 JIBu>keHue Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY 1 bubnmnoreka [{OK https://m.edsoo.ru/71cbb4f5
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KpusonnHeliHoe aBuxkeHue. J[BUKEHHUE 110 OKPYKHOCTH. YTIIOBas U JIMHEHHAs

16 bubnuoreka [{OK https://m.edsoo.ru/33196fbe
ckopocts. [lepuoa u yactora. LIeHTpOCTpEMUTENIBHOE U MTOJIHOE YCKOPEHUE

17 Tematudeckas padora mo teme "Kunematuka" bubnuoreka [{OK https://m.edsoo.ru/1242f32e

18 [IepBeiif 3akoH HproToHa. MIHEpLMaibHbIE CUCTEMBI OTCUYETA. I:IpI/IHI_[I/Il'I Buborexa IIOK hitps://m.edsoo.nu/Sa9e4a64
oTHocuTenbHOCTH ["anunes. HemnepuuaabHble CUCTEMBI OTCUETA

19 Cuna. PaBHogeicTByromas cuiia. Bropoii 3akon HetoToHa. Macca bu6mmoreka LIOK https://m.edsoo.ru/141d3837

20 B3anmopencreue ten. Tperuii 3akon HeroToHa bub6mmoreka LIOK https://m.edsoo.ru/57dba505

21 [Tpuniun cynepno3uiuu cui. Pemenue 3a1a4 Ha npuMeHeHne 3aKkoHoB HproToHa bubmuoreka [{OK https://m.edsoo.ru/bdf997fb

2 1i\’:{a;I((:(():II-)IIBceMI/IpHoro TATOTEHUS. DKBUBAJIEHTHOCTh T'PABUTALIMOHHON U UHEPTHOU Bubnorexa [IOK hitps://m.edsoo.ru/9aba2boa

23 Cuna TsKeCTH M yCKOpeHue CBOOOIHOTO Ma/leHus bubnuoreka [HOK https://m.edsoo.ru/2275726

o4 JIBr>keHre HeOECHBIX Te M UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas kocMuueckas Bubnorexa LIOK hitps://m.edsoo.ru/1 labfa0a
ckopocTb. 3akoHbl Kemnnepa

25 Cuna ynpyroctu. 3akoH I'yka. Bec tena bu6nnoreka LIOK https://m.edsoo.ru/Oae2cd84

26 Cuna tpenus. [Ipupoaa u Buabl cui TpeHus. [[BueHne B KUJKOCTH U Ta3€ C bubnnoreka L{OK https://m.edsoo.ru/1fa86499
YYETOM CHIIBI CONTPOTHUBIICHUS CPEbI https://m.eds0o0.ru/2cb29676

27 Hasnenue. ['uapocratuueckoe aapiaeHue. Cuna Apxumena bu6mmoreka LIOK https://m.edsoo.ru/a28aa7ad

78 AbcomtoTHO TBepAoe Teno. [locTynaTenbHoe U BpalareabHOe JBUKEHIE TBEPAOTO bubnuotexa [JOK bubnauorexa [JOK
Tena https://m.edsoo.ru/2b95d57e

29 MOMEHT CuIIBI OTHOCHUTENIBHO OCH BpameHus. [1neqo cuisl bubnuoreka [{OK https://m.edsoo.ru/653d3459

30 CrnoxxeHue Cuil, MPIIOKEHHBIX K TBepoMy Teny. LleHTp TskecTu Temna. Y ciaoBust Bubnnotexa LIOK https://m.edsoo.ru/9aa79a7d
paBHOBECHsI TBEPJIOTO Tea. Buasl paBHOBeCHs

31 Pemntenue 3agau bu6mmoreka LIOK https://m.edsoo.ru/dc1caac0

32 Temaruueckas padota o reme "Jlunamuka. Cratuka TBepaoro tena" bubnnoreka [{OK https://m.edsoo.ru/9f5a574c

33 Nmmynbsc maTepralibHON TOUKH, CUCTEMBI MaTepUaIbHBIX Touek. LleHTp Mace Bubmorexa LIOK https://m.edsoo.ru/4bb8294b
CUCTEMBbI MaTepUANIbHBIX TOUYEK. TeopeMa 0 IBMKEHUU LIEHTPa Macc

34 NmMnynbc cuiibl 1 ©13BMEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHsI UMITYJIbCa. Bubmorexa LIOK hitps://m edsoo.ru/1 310221
PeaxkTnBHOE ABMKEHIE

35 MowMmeHT uMIiynbca MaTepuanbHoON Touku. [IpencraBienue o coxpaHeHMH MOMEHTa Bubnmorexa [IOK hitps://m.edsoo.n/d6532eb9
HMITYJIbCa B LIEHTPAJIbHBIX MOJSAX

36 Pemenue 3agau bubmuorexa [{OK https://m.edsoo.ru/f7706d63

37 PaboTa cuibl Ha MaJIoOM U Ha KOHEUYHOM niepemertieHnn. I'paguueckoe bubnuoreka LIOK https://m.edsoo.ru/913974c7
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mpeicTaBiIcHHe paboThl CHITBI. MOIIIHOCTD CHITBI
Kunernueckas sueprus. Teopema 00 H3MEHEHUH KHHETHYECKON SHEPTUU

38 . 1 bubmuoreka [{OK https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH

39 [ToTenuuanpHble U HEMOTEHIMAIbHBIE cuibl. [loTeHnnanbHast sueprus. Bropas 1 Bubmiorexa LIOK hitps://m.edsoo.ru/554bafce
KOCMHUYECKasi CKOPOCTb
Tpetbst KocMuveckast ckopocTb. CBsi3b pabOTHI HEMOTEHITUAIBHBIX CHIT C

40 M3MEHEHUEM MEXaHUYECKOM YHEPIUU CUCTEMBI Tell. 3aKOH COXPaHEHUs 1 bubnuoreka L{OK https://m.edsoo.ru/f57b4e01
MEXaHUYECKON IHEPTUU

41 VYipyrue u Heynpyrue CTOJIKHOBEHMS. Y paBHEHUE bepHyum 1 uaeanbHOU 1 Bu6muorexa LJOK hitps://m.edsoo.ru/f30f43b6
KHUJKOCTU

42 Temaruueckas pabota 1o reMe "3aKOHbl COXpaHEHUsI B MEXaHHUKeE" 1 bubnuoreka L{OK https://m.edsoo.ru/474e7c4a

43 Zf;g;i;;pgggiﬁi‘gg ;’;f}’;?;f: renuioTet. Ocrospie nonoxernis MKT. 1 | Bubmuoreka L{OK https:/m.edsoo.ru/b0ad445f

a4 CTpOGHI/IeVF83006paBHBIX, KHUJKUX U TBEPJBIX Tell. XapakTep ABWKEHUS U 1 Bubmorexa LIOK https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

45 Macca u pazmepsi Mmosiekyn (aromoB). KomuectBo Bemecta. [locTostHHas 1 Bubnorexa [IOK hitps://m.edsoo.n/cSh72ab7
ABorajzipo

46 Temneparypa. TermnoBoe pasHoBecue. [lIkana Lenscus 1 bubnnoreka [{OK https://m.edsoo.ru/0070d493

47 Pemntenue 3agau 1 bu6nuoteka LIOK https://m.edsoo.ru/1531aba5

48 WneanbHbIi ra3. ['a30BbIe 3aKOHBI 1 bu6mmoteka IIOK https://m.edsoo.ru/1deb2367

49 VYpasuenue Menneneena-Knanelipona. Pemenne 3amgau 1 bubnuoteka [{OK https://m.edsoo.ru/8d12¢328

50 AOcoioTHas TemriepaTypa. 3akoH JlaapToHa 1 bubnuoteka [{OK https://m.edsoo.ru/14e02d1f

51 N3onporiecchl B naeanbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA 1 bu6mmoreka IIOK https://m.edsoo.ru/68878d51

52 I'padnueckoe npencraBieHNe U30MPOLIECCOB: U30TEPMa, U30X0pa, H300apa 1 bubnuoreka [{OK https://m.edsoo.ru/1344327b

53 OcHoBHoe ypaBHeHne MKT 1 bubnuoreka [{OK https://m.edsoo.ru/c8094721

54 Pemenue 3anau 1 bubnmoreka [{OK https://m.edsoo.ru/10265a05

55 meririeokof neprach moctymaTeTsHOrd TeToBoro ABMKeHIA o vaoT 1 bopsimedon c3satTs

56 O600mmenue u cuctematusarus 3Hanuid mo Teme "OcaoBsl MKT" 1 bubmuoteka [{OK https://m.edsoo.ru/09d12fd8

57 Temarnueckas padota o reme "OcuoBbl MKT" 1 bubnnoreka [{OK https://m.edsoo.ru/13adad59

58 TepMmonnHaMuyeckas cucrema. 3aJJaHue BHEIIHUX ycinoBuid 1uia T/l cuctemsl. 1 BuGmuorexa LIOK hitps://m.edsoo.ru/5f8d38a3

Buemnue u BHyTpeHHue napametpsl. [Tapametpsl T/I cucteMsl Kak cpeHue
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3HAUYEHMS BEJIMYMH, OMUCHIBAIONIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE
HyneBoe nauano repmoannamuku. CamonpousBoiibHast penakcanus T/ cuctemsl k

59 bubmuoreka I{OK https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO

60 Monens ueanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 3TOU Buborexa IIOK hitps://m.edsoo.n/29355001
MOJIETHN

61 YpaBHenue MeHneneena-Kianeliposa v BeIpaX€HUE JJIs1 BHYTPEHHEN YHEPIrUU bu6mmoreka LIOK https://m.edsoo.ru/bal 178d0

62 Bripakenue 11 BHyTpEHHEN SHEPTrUU OJJHOATOMHOTO WJIEAJIbHOTO Ta3a. Bubnorexa LIOK hitps://m.edsoo.rw/acScacl 5
KBa3ucratuueckue u HECTaTUYECKUE MPOIIECChI

63 OneMeHTapHas paboTa B TepMoIuHaAMUKe. Beramcienue paboTel o rpaduky Bubmiorexa LIOK hitps://m.edsoo.ru/741d5738
mpolecca Ha pV-nuarpaMMe

64 Tennonepenaua kak croco0 n3MeHeHus: BHyTpeHHe suepruu T/] cucrems! 6e3 Bubmiorexa LTOK https://m.edsoo.nu/3d734561
COBEpIIEHUs pabOThI

65 KoHnBek1usi, TernionpoBoAHOCTh, U3JIy4E€HHE bubnuoreka [IOK https://m.edsoo.ru/157b54cd

66 KommuecTBo TemnoTel. Tenno€MKOCTh Tena. Y qenbHas U MOJIIpHas TEINIOEMKOCTH Bubnuotexa LIOK https://m.edsoo.ru/7ba67355
BelecTBa. YielbHas TEIUIOTa CTOPaHus TOILTNBA

67 Pacu€r xonmyecTBa TEIIOTHI ITpU TEILIONIEpEaaye bubnuoreka [{OK https://m.edsoo.ru/1dbSad4e

68 [Tonsitue 06 anuabaTHOM mporecce. [IepBrIii 3aKOH TEPMOTUHAMHUKH bu6nmoreka LIOK https://m.edsoo.ru/d8098824

69 KonnuecTBo TemnoTel u paboTa Kak Mepbl U3MEHEHUs BHYTpeHHeN sHeprun T]] Bubmorexa LIOK https://m.edsoo.ru/b047aled
CHUCTEMBI

70 Bropoii 3ak0H TEpMOAMHAMUKH ISl PABHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB. Bubnmoreka [IOK hitps://m.edsoo.ru/c6fAAGA
HeoOpatumocTs IpHUpOIHBIX MPOLIECCOB

71 [IpuHnmmns! gevictBus TemnoBsix MamuH. KIT/ bubnnoreka [{OK https://m.edsoo.ru/2e945513

72 MakcumansHoe 3Haderue KIT/. [ukn Kapuo bubnuoteka [{OK https://m.edsoo.ru/fe3857b9

73 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/b3efal8b

74 DKOJIOTHYECKHE aCIEKThI HCIIONb30BAHNS TEIIOBbIX JABHIATENCH. TemoBoe Bubmoreka [IOK hitps://m.edsoo.ru/9867aaa7
3arpsi3HEHNE OKpYKaroleil cpeabl

75 Pemenne 3agau bu6mmoreka IIOK https://m.edsoo.ru/c8c70432

76 O6o6meli1/1e Y cucTeMartu3anus 3Hanui mo teme "Tepmoannamuka. TermoBbie Bubmorexa LIOK https://m.edsoo.ru/28d62b3f
MAIIHHbI

77 KonTtponbHast pabota o Teme "MexaHuka U TepMOAMHAMUKA. TeIIOBbIe MALTHHbI" bu6nuoreka LIOK https://m.edsoo.ru/1b6e26c5

78 [Tapoo6pazoBanue u koHJeHcaus. VicnapeHue u KuneHue. Y esibHas TeroTa Bubmiorexa [IOK hitps://m.edsoo.ru/6f8e6777

mapooOpa3oBaHus
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HaCBIIJ_IeHHBIe 1 HCHACBIICHHBIC ITapbI. KauecTtBenHas 3aBUCUMOCTD INIOTHOCTH U

79 JIaBJICHUS HACBIILIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa bubmuoreka [{OK https://m.edsoo.ru/f5¢17d02
HACBILLEHHOT O Mapa. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT IaBJICHUS B )KUIKOCTH

80 BrnaxxnocTs Bo3yxa. AGCONTIOTHAS M OTHOCUTEIbHAS BIAKHOCTh bu6mmoreka LIOK https://m.edsoo.ru/30ebbb79

81 Pemenue 3amau bubmuoreka [{OK https://m.edsoo.ru/18e95ff3

32 Tsépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB Bubnuotexa LIOK https://m.edsoo.ru/20a88203
KpHUCTAJIJIOB

83 [InaBneHue u kpuctaum3anus. Y aeibHas TerioTa riasiaeHus. Cyomumanms bu6mmoreka LIOK https://m.edsoo.ru/6ee91e9f

34 Hedopmariu TBEPAOTO TENA. })aCTfDKeHI/Ie u cxatue. Cnsur. Monyins FOnra. Bubnorexa IIOK hitps://m.edsoo.ru/dalaab10
[Ipenen ynpyrux aedgopmaruit

25 TeHJ‘IOBOCUpaCH_II/IpeHI/IC JKUAKOCTEH U TBEPIBIX Tell. AHTAPMOHHU3M TEIJIOBBIX Bubmorexa LIOK https://m.edsoo.ru/Tbasedf2
KoJ1e0aHui 4acTull BElIeCTBa

86 [TpeoOpazoBanue sHeprun B (ha30BBIX IMEPEX01axX bubmmoreka LIOK https://m.edsoo.ru/97a0672f

87 YpaBHEHHE TEIIOBOTO OamaHca bubnuoreka [{OK https://m.edsoo.ru/ab1521fb

88 Pemenue 3agau bu6mmoreka LIOK https://m.edsoo.ru/8ab7f40d

39 [ToBepxHOocTHOE HaTsKeHue. Kanwuisipuble siBieHus. J{aBieHue noj HCKpUBIEHHOM Bubnmorexa [IOK hitps://m.edsoo.ru/b42f1£97
MOBEPXHOCTHIO KuaKocTu. Popmyra Jlamaca

=4 "

90 O06001IeHne 1 CI/ICTeMaTI/ISaHI/IS{' 3HaHUI Mo TeMe "ArperaTHbie COCTOSTHUS Bubmorexa IIOK https://m.edsoo.ru/0b52575¢
BenecTBa. PazoBble NEPEXOab

9] TeMaTqu'c'Ka;I pabota o Teme "ArperatHbie cOCTOSIHUS BelecTBa. DazoBbie Bubnorexa [IOK https://m.edsoo.nu/7dc2a739
IepPeX0/1bl

9 DnexTpu3anus Tea U e€ nposBIeHUs. DJIeKTpuUecKuil 3aps. J{Ba Buja Bubnmorexa LIOK https://m.edsoo.ru/1aff445¢
ANEKTPUYECKUX 3apsAaoB. [[pOBOAHUKH, JUIIEKTPUKU U TOJYIPOBOJHUKH

93 DOneMeHTapHBINA MIEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsa bub6nuoreka LIOK https://m.edsoo.ru/f49afd24

94 B3aunmopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kynona bubnuoreka [{OK https://m.edsoo.ru/445b7746

95 Pemenne 3a1ad bu6mmoteka I1OK https://m.edsoo.ru/6b87ec5a

A https://m.edsoo.ru/08fc19bc

96 DiekTpuyeckoe nojie. Ero neiicTBre Ha 3JIEKTPUUYECKHUE 3PS bl bubmmoteka [{OK https://m.edsoo.ru/05c6bfal

97 Hanpsoxkéanocts anextpuyeckoro nodis. [IpoOusiii 3apsan. Jlunun HanpsxEHHOCTH BuGmuorexa LIOK hitps://m.edsoo.ru/3dac6957
ANEKTPUYECKOTr0 1oJist. OJHOPOIHOE INEKTPUUYECKOE 10JIE

98 [ToTeHManbHOCTD ANEKTPOCTATUYECKOTO 101, Pa3HOCTh MOTEHIIMANIOB U Bubmorexa LIOK hitps://m.edsoo.ru/80021447

HAIIPpsIPKCHUC
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[ToTeHunanpHas 3HEprus 3apsaa B 3JeKTpocTaTiueckoM noge. [lorennuan

99 1 bubmuoreka I{OK https:/m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MO

100 1?(1)3;1;315 HaANPSsHKEHHOCTHU TOJIS M PA3HOCTH MOTEHIIMAIIOB [ 3JIEKTPOCTATHUECKOTO 1 Bubmorexa LIOK https://m.edsoo.ru/df7a6838

101 | IIpuHUMI cynepno3uLuy JIEKTPUUECKUX MO 1 bu6mmoreka LIOK https:/m.edsoo.ru/Ocfeda6be

102 | Pemenue 3ama4y 1 bubmuoreka [{OK https://m.edsoo.ru/5a582263

103 = TIlone Toueuynoro 3apsana. [lose paBHOMEpHO 3apsKEHHOU chepbl 1 bubmmoreka LIOK https://m.edsoo.ru/b297b5c3

104 [Tone PaBHOMEPHO 3aPSDKEHHOTO 110 00BEmy miapa. Ilosne paBHOMEpPHO 3apsyKEHHOM 1 Bubniorexa LIOK hitps://m.edsoo.nu/[Ta665ee
OCCKOHEYHOM TIIOCKOCTH

105 = IIpoBOJHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PaBHOBECHS 3apsiiOB 1 bubnuoreka LIOK https://m.edsoo.ru/32405eab

106 = /IudyeKTpUKU U MOJIYIPOBOAHUKY B 3JIEKTPOCTATUUECKOM I10JI€ 1 bubnuoreka L{OK https://m.edsoo.ru/060ebabs

107 Konnencarop. 25ekTpo€MKOCTh KOHACHCATOPA. DIEKTPOEMKOCTH TIIOCKOTO 1 Bubmorexa LIOK hitps://m.edsoo.n/S45b4173
KOHJICHCATOpa

108 [TapannenbHOE COEAMHEHUE KOHIEHCATOPOB 1 bu6mmoreka LIOK https://m.edsoo.ru/d11e8ce?

109 ITocnegoBarensHOE COEAUHEHUE KOHIEHCATOPOB 1 bu6mmoreka LIOK https://m.edsoo.ru/1€992920

110 = Dueprus 3apsKEHHOT0 KOHJEHCATOpa 1 bubnuoreka L{OK https://m.edsoo.ru/73a34f18

111 Permene 3axad 1 bu6mmorteka IIOK https://m.edsoo.ru/5fb2acb5

https://m.edsoo0.ru/27434040

112 | JIBuxeHHE 3apsyKEHHOW YacTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM I10JI€ 1 bu6muoreka LIOK https://m.edsoo.ru/8341d6ac

113 Pemenue 3anau 1

114 O600611eHre U crucTeMaTu3allvs 3HaHu| 1o TeMe "DieKkTprudeckoe mosue" 1 bu6mmoteka LIOK https://m.edso0o.ru/5752603f

115  Tematuueckas paboTa o teme "DiekTpuueckoe noje" 1 bu6nuoreka LIOK https:/m.edsoo.ru/cefe90e9

116 Cuna Toka. [TocTosHHBIN TOK. Y CIOBHS CYHIECTBOBAHHUS MOCTOSTHHOTO 1 Bubniorexa ITOK hitps://m.edsoo.ru/23331 1b5
AIEKTPUIECKOTO TOKA

117 = Hcrounuku Toka. Hampsixenue u 3/1C 1 bubnuoteka [{OK https://m.edsoo.ru/0839a115

118  3akon Oma aJig yyacTka 1enu. DJIEKTPUUECKOe COPOTUBIICHUE 1 bubnmoreka [{OK https://m.edsoo.ru/f14f251e

119 3aBUCHMOCTb COMPOTUBIIEHUS OAHOPOJAHOTO MPOBOJIHUKA OT €T0 JJITUHBI U IJIOIIA N 1 Bubmorexa LIOK hitps://m.edsoo.ru/95fedfs1
MOTIEPEYHOTO CEYCHUS

120 = YgaenpHOE cCOMpOTHBIICHUE BeiecTBa. Pemenne 3amaq 1 bubnnoreka [{OK https://m.edsoo.ru/437f8300

121 [TocnenoBarenbHOE, MapaIIETbHOE, CMEIIAHHOE COCIMHEHNUE MPOBOTHUKOB 1 bubnnoreka [{OK https://m.edsoo.ru/236f7e07

122 = Pacuér pa3BeTBnEHHBIX AnekTpudeckux neneil. [Ipasuna Kupxroga 1 bubnnoreka [{OK https://m.edsoo.ru/1794cf37

123 Pemtenue 3agau 1 bu6nmoreka LIOK https://m.edsoo.ru/3881b469
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124 = PabGora anekrpudeckoro Toka. 3akoH Jlxoymns —JIenna 1 bubmuorexa L{OK https://m.edsoo.ru/a3605¢5¢
125 | Pemenue 3ama4 1 bubmuoreka I{OK https://m.edsoo.ru/676 1bfOf
126 ~ MOIIHOCTB ANEKTPUUECKOT0 TOKa. TeroBas MOIIHOCTb, BIJIEIsIEMasi HA PE3UCTOPE 1 bubnmoreka [{OK https://m.edsoo.ru/99750a6f
127 | Pemenue 3ama4y 1 bubmuoreka [{OK https://m.edsoo.ru/eb72fc24
128 = OJIC u BHyTpeHHEE COIIPOTUBIEHUE UCTOUHUKA TOKA 1 bu6mmoreka LIOK https://m.edsoo.ru/72d453af
129 = 3akon Owma Juist TOJHOM (3aMKHYTOI) 31EKTPUUYECKOM 11enu 1 bubmuoreka [{OK https://m.edsoo.ru/221f40fb
130 Pemrenue 3amau 1 bu6mmoreka LIOK https://m.edsoo.ru/3580b679
131 MonHoCTh UCTOYHHUKA TOKA 1 bu6mmoreka LIOK https://m.edsoo.ru/a0ae51d8
132 KopoTkoe 3aMbIKaHHE 1 bubnnoreka [{OK https://m.edsoo.ru/5465632
133 Konpaencarop B 11enu moCTOSIHHOT'O TOKa 1 bu6mmoreka LIOK https://m.edsoo.ru/35368f3¢
134 Pemntenue 3agau 1 bu6nmoreka LIOK https://m.edsoo.ru/4410cef0
135 = Pemenue 3ana4 no teme "[1ocTosSHHBIN 1eKTpUYeCKUil TOK" 1 bubnuoreka LIOK https://m.edsoo.ru/a7340a29
136 = Pemenue 3anau no teme "[1ocTosSHHBIN 1eKTpUYeCKUil TOK" 1 bubnuoreka [{OK https://m.edsoo.ru/744261b8
137 = Pewenue 3ana4 no teme "[1locTosHHBIN 1eKTpUYeCKUil TOK" 1 bubnuoreka [{OK https://m.edsoo.ru/eb5d4687
138 ;)Oi(')'(SmeHHe U cucTeMaru3anus 3HaHui 1o tTeMe "[1oCTOsHHBIN 37eKTpruuecKuit 1 Bubnuotexa LIOK https://m.edsoo ru/bfd7a050
139  Tematuueckas pabota o teme "I1oCTOSHHBIN 3JEeKTpUIECKUHA TOK" 1 bu6nuoreka LIOK https://m.edsoo.ru/1885ddf1
140 DnexTpuyeckas MPOBOAUMOCTD Pa3INYHBIX BEIECTB. JIEKTPUUECKUIN TOK B 1 Bubmorexa [TOK hitps://m edsoo.ru/da794295
MeTaiax. CBepXnpoBOIMMOCTb
141 DNEKTPUUYECKUH TOK B paCTBOPAxX M pacIllaBax 3JIEKTPOIUTOB. 3akoHbl Dapanes 1uis 1 Bubnorexa [TOK https://m.edsoo.nu/4b423491
ANEKTPOJIN3A
142 = Dnektpuyeckuil Tok B razax. [1mazma 1 bubnnoreka [{OK https://m.edsoo.ru/92d92{76
143 = Dnektpuyeckuil TOk B Bakyyme. BakyymHbie mprOopbl 1 bubnnoreka [{OK https://m.edsoo.ru/2E+160
144 = DnekTpudeckuil TOK B MOTYIPOBOJHUKAX 1 bubnnoreka [{OK https://m.edsoo.ru/ab61c660
145 = IlomynpoBoAHUKOBBIE TPUOOPHI 1 bubnuoreka [{OK https://m.edsoo.ru/83622200
dusnyeckuil NpakTUKyM 1o teme "M3MepeHue cuilbl TOKa U HANpSKEHMs! B LIENIN
146 HOCTOSIHH(')‘FO To'1'<a TIpH [OMOLLH AHAIOTOBBIX U uI/I(prBLVIx U3MEPUTENIbHBIX 1 Bubmorexa LIOK https://m.edsoo.ru/5643¢aS6
npubopoB" unn "3HaKOMCTBO ¢ UG PoBoi aboparopueit o gusuke. [Ipumepsl
n3MepeHus: GU3NYECKUX BETMYHMH MPHU MOMOIIM KOMIIbIOTEPHBIX JaTYUKOB"
147 duznyeckuil npakTukym o teme "M3ydyeHre HepaBHOMEPHOTO JBUKEHHUS C LIETIbIO 1 BuGmotexa LIOK https://m.edsoo.ru/f6292f5¢

OIIPCACIICHUA MT'HOBEHHOM CKOpOCTI/I"
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148

149

duznyeckuil npakTukyM 1o teme "M3mepenue yCKopeHusl IpHu NPsSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHHUH 10 HAaKJIOHHOM miockocTu'" wim "MccnegoBanue
3aBUCHMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBH>KEHUU"

dusnueckuil mpakTUKyM 1o Teme "Mi3Mepenne yckopeHus: CBOOOAHOTO najeHus"
ny "V3ydeHne IBHKEHUs Tella, OpOIIEHHOTO TOPU30HTAIBHO"

bu6nmoreka LIOK https://m.eds00.ru/6960b6ef

bubmuoreka [{OK https://m.edsoo.ru/d1ea2402

150

®u3nyecKuil MpakTUKyM 1o Teme "M3ydueHue IBrKeHus Tella o OKPYKHOCTH ¢
IIOCTOSIHHOM 110 MOyJ 0 CKOpocThI0" uinu "MccnenoBanue 3aBUCUMOCTH IIEpUOA
oOpallleHus KOHUYEeCKOro MasiTHUKa OT €ro napaMerpos”

bubmuoreka [{OK https://m.edsoo.ru/bef53514
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du3nyecKkuil MpakTUKyM 1o Teme "M3MepeHne paBHOAEHCTBYIONIEH CUJIBI TTPU
JBIKEHUH OpycKa 1o HakJIoHHOU tutockocTH" mim "IIpoBepka rumoress o
HE3aBHCUMOCTH BPEMEHU JBIKEHUS OpycKa MO HAKIIOHHOM TIOCKOCTH Ha 33aJ]aHHOe
paccTosiHue OT ero Macchl”

duznyeckuil npakTukyM no teme "MccnenoBaHue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIIMX B IIPYKMHE M PE3UHOBOM 00paslie, oT ux Aedopmanun’ wiu
"N3y4yeHue IBUKEHUS CUCTEMBI T€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3
nérkuit 610K"

bu6nmoreka LIOK https://m.edsoo.ru/0b34db84

bu6mmoteka IIOK https://m.edsoo.ru/b55b81al
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Ousnueckuii npakTukym 1o Teme "M3mepenne ko duimenTa TpeHus Mo BeInIuHe
yrioBoro ko3dduuuenta 3apucumoctd Frp(N)" nnu "McecnenoBanue 1BUKeHUs
OpycKa 1o HaKJIOHHOM MJIOCKOCTHU C epeMEeHHBIM KO3 (HULIMEHTOM TpeHUs " Win
"N3y4yeHne JBUKEHMSI IPy3a HA BaJLy C TpEHUEM"

bu6nmoreka LIOK https://m.edsoo.ru/b83b1607

154

155

156

dusnyeckuil npakTukyM 1o teme "MccnenoBaHue ycioBUil paBHOBECHS TBEPIOTO
Tena, UMeEIoLIero ock BpameHnus" uin "KoHcTpyupoBanre KpOHIITEHHOB U PacyET
cw ynpyroctu" win "M3ydeHue yCTOWYMBOCTH TBEPIOTO TeJA, UMEIOILETO
TJI0IA b OTIOPHI"

duznyeckuil npakTukyMm no teme "M3mMepeHune uMIrynbca Tena no TOpMO3HOMY
nytu" unn "M3mMepeHne CUIIbl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOMIIS M MOIITHOCTH
cuitbl Tru'" uny "CpaBHEHUE U3MEHEHHS UMITYJIbCA TeNa ¢ UMITYJIbCOM CHIIBI" WU
"HccnenoBanue coXpaHEeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOZIEHCTBUU" WIH
"N3mepeHne KHHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITyTH"

Pu3nyecKuil IpakTUKyM 10 Teme "M3ydeHne n30TepMUYECKOro Imporecca
(pexoMeHI0BaHO MCHOJIb30BaHue UppoBoit nadopatopun)" wim "M3ydyenue
n3oxopHoro mnporecca" unu "M3ydenne nzodapuoro npouecca” wim "IIpoBepka
ypaBHEHUs cocTosiHuUs"

bu6mmoreka IIOK https://m.edsoo.ru/4a04f4f7

bu6mmoreka LIOK https://m.edsoo.ru/856fb28e

bu6mmoreka IIOK https://m.edsoo.ru/e0fe7e07
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dusndeckuil NpakTukyM 1o teme "M3Mmepenue yaenpHol TENI0EMKOCTH" NITU

50

bu6nuoteka LIOK https://m.edsoo.ru/2f2faa61
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159

160

161

162
163

"HccnenoBanue mporecca ocTeiBaHus Bemectsa' win "MccnenoBanue aanadaTHoro
npouecca" unu "M3yuenne B3auMOCBSI3H SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbI KUIIEHUS KUKOCTEN"

®uznyeckuil NpakTukyM 1o teme "M3ydueHne 3aKOHOMEPHOCTEN HCIIapeHUs
xunkocten" win "M3aMepenue yieabHON TeIIoTh I1aBieHus japaa’ win "M3ydenue
CBOMCTB HachIlLEHHBIX NapoB" nian "M3mepenue adCoIIOTHON BIaKHOCTH BO3yXa U
OLIEHKa Macchl MapoB B nomeneHun". Miamepenne ko3¢ duinenra noBepXHoCTHOrO
HaTSKEHUSI

dusnyeckuil npakTukyM 1o teme "HabitoieHue npeBpalieHus SHEpruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPIHIO U3JTydeHUs cBeToanoaa” unu "M3yuenue
MIPOTEKaHUs TOKa B LIETH, coAeprKallei konaeHcarop” win "Pacnipenenenue
Pa3HOCTH MOTEHLUANIOB (HANPSKEHUs) IIPH [TOCIIE10BATEIbHOM COEIMHEHUN
KOHJIeHCaTOpoB"

dusnueckuil mpakTUKyM 1o teme "MccnenoBanue CMEIaHHOTO COSTUHEHUS
pe3uctopoB" unu "M3MepeHue y1eapHOro CONpOTUBRIIEHUS IPOBOAHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUIS JIaMIThl HaKaJTMBaHUs "
dusnyeckuil npaktukym no teme "Habntonenue snexkrponusa’ unu "Usmepenue
3apsia ogHOBaIeHTHOTro noHa" uiu "MccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TepMope3ucTopa oT Temreparypsl” win "CHITHE BOJIBT-aMIIEPHON XapaKTEePUCTUKU
nmuona"

HroroBas koHTpopHAs paboTa 1o Kypey ¢usuku 3a 10 kiacc.

PesepBubIil ypok. O6001IeHIE U ccTeMaTH3alus 3HaHui o Teme "KunemaTtuka u
TUHaMHKa"

bubmuoreka [{OK https://m.edsoo.ru/6bla23b5

bu6mmoreka LIOK https://m.edsoo.ru/ec424377

bu6nmoreka LIOK https://m.edsoo.ru/2b179d98

bu6mmorteka IIOK https://m.edsoo.ru/64b6e901

bu6mmorteka IIOK https://m.edsoo.ru/ed017d93
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PesepBHblil ypok. O60011IeHNE U ccTeMaTr3alus 3HaHui mo Teme "CTaTtuka
TBEpOro Tena"

PesepBubiil ypok. O60011IeHHE ¥ CUCTEMAaTH3allMsI 3HAHUN 110 TeMe "3aKOHbI
COXpaHEHHUs B MEXaHUKe"

bu6mmoreka IIOK https://m.edsoo.ru/0f9752ac

bu6mmoreka LIOK https://m.edsoo.ru/6¢c0df9cc
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168

PezepBHblit ypok. O6o0mienue u cucreMaTusanus 3Hanuii mo reme "OcHoBbl MKT.
Tepmoaunamuka. TermioBbie MaIMHbL"

PesepBHbIil ypok. O6001IeHNE U CCTeMAaTH3allus 3HAHUI TT0 TeMe "ArperaTHbie
cocTosiHus BeniecTa. dazoBbie nmepexoanr’”

PesepBHblIil ypok. O600111€HNE U CCTEMaTU3alus 3HAHUN 110 TeMe "DIeKTpUYecKoe
nosie"

bu6mmoteka IIOK https://m.edsoo.ru/Obcc77¢l

bubmuoreka I{OK https://m.edsoo.ru/59ca5¢91

bu6mmoreka IIOK https://m.edsoo.ru/f2381c0c

169

PesepBHrlit ypok. O6001IeHHEe U crucTeMaTu3anus 3HaHui 1Mo TeMe "[locTosHHbII
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bubmuoreka [{OK https://m.edsoo.ru/3caebdal




AIEKTPUUYECKUNA TOK"
PesepBHeIil ypok. O000IIeHNE U cHcTeMaTH3anus 3HaHui 1o Teme "Toku B

170 " 1 bubmuoreka I{OK https://m.edsoo.ru/cc7681d4
pa3IUYHbIX Cpefax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
11 KUIIACC
Koa-
Ne DJIeKTpPOHHbIe N (ppoBbIe 00pa3oBaTebHbIE
Tema ypoka BO
n/n pecypcbl
4acoB
1 B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB U IIPOBOJIHUKOB € TOKOM. MaruutHoe 1 Bubmorexa LIOK hitps://m.edsoo.ru/487a8593
noje. ['unoreza Amnepa
> Bekrop MArHUTHOH HHAYKUMH. [TpuHIMI cyneprno3uuuy MarHuTHeIX noseil. Jinaun 1 Bubmorexa LIOK https://m.edsoo.ru/4c]abecb
MarHUTHON MHIYKIIUN
3 MaruuTtHoe 1ose npoBoAHMKA ¢ TOKOM. OmnbIT Dpcreaa 1 bubnuoreka [{OK https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBJieHUE U MOAYJb 1 bubnuoreka [{OK https://m.edsoo.ru/26d9c5ba
5 Pemenue 3agau 1 bu6mmoreka LIOK https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEPUTENbHbIE TPUOOPHI 1 bubnnoreka [{OK https://m.edsoo.ru/ad7718d7
7 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJb. [[BHKEHHNE 3apsyKEHHOW YaCTHULIBI B 1 Bubnmorexa LIOK https://m.edsoo.ru/c97afaal
OJIHOPO/IHOM MarHUTHOM I10JIe
3 BxonHas koHTponbHas pabota no Teme «lloBTopenue u yriydieHue 3HaHui | Bubmorexa LIOK hitps://m.edsoo.ru/504e98¢7
OCHOBHBIX pa3zenoB Kypca 10 kmacca»
9 PaGora cunbl JlopeHiia 1 bu6mmoreka LIOK https://m.edsoo.ru/d518bedb
10 Pemntenue 3agau 1 bu6nmoreka LIOK https://m.edsoo.ru/93617bd9
11 MarnuTHoe nojue B Beuectse. PeppoMarieTUKH, napa- U JMaMarHeTUKU 1 bub6nuoreka LIOK https://m.edsoo.ru/30ff9608
12 OcHoBHbIe cBOMicTBa (heppomMarHeTukoB. [IpuMenenne peppoMarHeTHKOB 1 bubnmoreka [{OK https://m.edsoo.ru/0b58190a
13 Pemenne 3agau o teme "MarautHoe mojie" 1 bu6mmoteka IIOK https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo teme "MarautHoe mojie" 1 bu6mmoreka IIOK https://m.edsoo.ru/41c4ae8a
15 SIBneHue AMEeKTPOMAarHUTHOM MHAYKIMH. [I0TOK BEKTOpa MarHMTHOM MHAYKIIUU 1 bubnuoreka [{OK https://m.edsoo.ru/b3efalcl
16 O/1C unaykuuu 1 bubnuoreka [{OK https://m.edsoo.ru/48150bd8
17 3aKoH 3JeKTpOMarHuTHOM nHaykuu dapaes 1 bubnuoreka [{OK https://m.edsoo.ru/a6dec188
18 Buxpesoe anexktpuueckoe nozie. Toku Dyko 1 bubnmoreka [{OK https://m.edsoo.ru/15abe 140
19 OJ1C uHAYKIMH B ABMXKYLIUXCS] IPOBOJHUKAX 1 bubnnoreka [{OK https://m.edsoo.ru/0235cc02
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20 Pemenue 3agau 1 bubmuoreka I{OK https://m.edsoo.ru/4dfda618
21 [IpaBuiio Jlenna 1 bu6mmoreka LIOK https://m.edsoo.ru/bbc22726
22 NunykrtuBHOCTh. KaTymka MHHIYKTUBHOCTH B LIENM IIOCTOSIHHOI'O TOKA 1 bu6mumoreka LIOK https://m.edsoo.ru/621eae9d
23 SABnenne camounaykiuu. 9J1C caMoMHAYyKINUN 1 bu6mumoreka LIOK https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O TOJIsl KATYLIKU C TOKOM. DJIEKTPOMarHUTHOE I10J1e 1 bu6mmoreka LIOK https://m.edsoo.ru/b3cOad11
25 Pemrenue 3amau 1 bu6mmoreka LIOK https://m.edsoo.ru/88f69d2b
26 O06001IeHre U CUCTEMAaTH3AIMs 3HAHUH 110 TeMe "DJIeKTPOIMHaMHKa" 1 bu6mmoreka LIOK https://m.edsoo.ru/76484025
27 TemaTudeckas padbora 1o Teme "DIeKTpoIuHaMHuKa" 1 bubmuoreka [{OK https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBoOoaHBIC KOsieOanus. ['apMoHndeckue KoneOanus 1 bu6mmoreka LIOK https://m.edsoo.ru/7¢1db385
29 Kunemarnueckoe U JTMHAMHUYECKOE OIMCAHUE KOJIE0ATENbHBIX IBIKEHUI 1 bu6nmoteka LIOK https://m.edsoo.ru/87¢e9498
30 9HepFeTI/I‘jeCKOG onucaHue. BbIBOJ TMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX 1 Bubmorexa LIOK https://m edsoo.ru/e3c99692
KOJICOaHUM U3 UX DPHEPTrEeTUUYECKOTO U KHHEMATHYECKOTO OIMCaHUs
31 Awmruntyaa u ¢asa konebanui 1 bu6nmoteka LIOK https://m.edsoo.ru/7a0c439a
Ilepuon u yactota konebanwuii. [leproa Manbix cBOOOAHBIX KoJeOaHU
32 MaTeMaTHYECKOro MasiTHUKA. [leprnox cBOOOHBIX KOJICOAHHA TPYKUHHOTO 1 bubnuotexa [JOK https://m.edsoo.ru/e0399319
MasiTHUKa
33 3aryxaromue konebanus. BeiHyxeHHbIe kojebanus. Pezonanc 1 bubnnoreka [{OK https://m.edsoo.ru/72¢93d09
34 ABTOKOJICOaHUS 1 bubmuoreka [{OK https://m.edsoo.ru/6add2644
35 Pelmene 3a1a4 1 bu6nmoreka LIOK https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
36 Ypok-koupepeniusa "MexaHndeckue KoiaeOaHus B My3bIKaTbHBIX HHCTpYMEHTaxX" 1 bubnuoteka [{OK https://m.edsoo.ru/8ef587be
37 O06o001eHre u cucTeMaTu3alys 3HaHui 1o Teme "Mexannyeckue kosebanus" 1 bubnuoteka [{OK https://m.edsoo.ru/eb84182f
38 DneKkTpoMarHuTHeIe KosiebaHus1. KonebarenbHbIi KOHTYP 1 bubnuoteka [{OK https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. CBsI3b aMILTUTY 1B 3apsiJia KOHAEHCATOPA C aMIUIUTYI0M CUIIbI 1 Buborexa LIOK hitps://m.edsoo.ru/093f9af1
TOKa B KOJIEOATEITLHOM KOHTYpE
40 3aK0OH COXpaHEHHUs SHEPTUH B HJICATLHOM K0JIe0aTeThbHOM KOHTYpE 1 bubmuoteka [{OK https://m.edsoo.ru/d1e2d543
A1 3aTyxaromue IeKTPOMarHuTHBIE KoeOanus. BeIHYKIeHHBIE dJIEKTPOMarHUTHBIC 1 Butmorexa LIOK https://m.edsoo.ru/5e668619
KoseOaHus
42 IIepeMeHHBIN TOK. Pe31CTOp ¥ KOHAEHCATOP B LIENU IEPEMEHHOI0 TOKA 1 bub6numoreka LIOK https://m.edsoo.ru/84836152
43 Karymika MHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKa 1 bubnmoreka [{OK https://m.edsoo.ru/cfa307af
44 3akoH OMa 1St 3JIEKTPUYECKOM LIENU MEPEMEHHOT0 TOKa 1 bubnmoreka [{OK https://m.edsoo.ru/8bae38e6
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MouHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIIBI

45 1 bubmuoreka I{OK https://m.edsoo.ru/lcacbede
TOKa U HaNpsHKEHUS

46 Pe3oHaHC B ayieKTpUUECKO# 1enu 1 bubmuoreka [{OK https://m.edsoo.ru/087506df

47 Pemrenue 3amau 1 bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48 Wneanbuprif ijlHC(i)OpMaTOp. [IpousBoicTBO, Nepenaya u noTpedieHue 1 Bubmorexa LIOK hitps://m.edsoo.ru/f97418ae
ANEKTPUYECKON SHEPTUU

49 DKOJIOTM4ECKUE PUCKU IIPU IPOU3BOJCTBE SMEKTPOIHEPTHH. Kynbrypa 1 Bubnorexa LIOK hitps://m.edsoo.n/a674d93
HCIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

50 Pemenue 3amau 1 bu6mmoteka LIOK https://m.edsoo.ru/ee6677ed

51 Pemenue 3agau 1 bu6mmoteka LIOK https://m.edsoo.ru/7cab59f8

52 O06o0mieHne 1 cucTeMaTu3aIys 3HaHuH 110 TeMe "DIeKTPOMarHUTHbIE KoneOaHus" 1 bubnuoreka [{OK https://m.edsoo.ru/401024a9

53 Mexannyeckue BOJIHbL. XapaKTepUCTUKU MEXAHUYECKUX BOJIH 1 bubnuoreka LIOK https://m.edsoo.ru/a58e109f

54 ColicTBa MEXaHUYECKUX BOJIH 1 bu6mmoreka LIOK https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3BYKa 1 bubnuotexa LHOK https://m.edsoo.ru/138b6f09

56 WudpasByk u ynptpassyk. [llymMoBoe 3arpsizHeHuE OKpYsKarolel cpeibl 1 bubnuoreka [{OK https://m.edsoo.ru/7380038f

57 Perrenue 3amau 1 bu6mmoreka LIOK https://m.edsoo.ru/cfd918bf

58 OneKTpOMarHuTHbIE BOJIHBIL. M31ydeHne 371eKTpOMarHuTHHIX BOJIH 1 bu6nuoreka LIOK https://m.edsoo.ru/714e5dbl

59 OHeprus MEeKTPOMarHuTHBIX BOJIH. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH 1 bu6nuoreka LIOK https://m.edsoo.ru/d01b818¢c

60 [IIkana sneKTpoMarHuTHBIX BOJIH. [I[puMeHeHNe 37IeKTPOMarHuTHBIX BOJIH B 1 Bubnorexa IIOK hitps://m.edsoo.ru/49be 1f9e
TEXHHUKE U OBbITY

61 [IpuHIMIIBI paUOCBSI3U U TENICBU/ICHHS. Panuonokanus. DneKTpoMarHuTHOE 1 Bubnmorexa LIOK https://m.edsoo.nu/9f96f1£8
3arpsi3HEHUE OKpYKarolLei cpeabl

62 Temaruueckas padora o reme "Konebanust v BosHbI" 1 bubnuoreka [{OK https://m.edsoo.ru/4f7985a0

63 Cgert. 3aKOH MPSIMOJIMHEHHOTO PACTIPOCTPAHCHUS CBETA 1 bubnuoteka [{OK https://m.edsoo.ru/f9566406

64 Pemrenne 3a1a4 Ha npUMEHEHNE 3aKOHA MPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA 1 bubnuoreka [{OK https://m.edsoo.ru/ea32d455

65 OTtpaxenne ceta. [Lnockoe 3epkano. Chepuueckoe 3epkayio 1 bubnuoteka [{OK https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIN MMOKa3aTesb MPEIOMIICHHUS.

66 [TonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIi yroa noJaHOro BHYTPEHHETO 1 bubnmnoreka [{OK https://m.edsoo.ru/bc2e55cd
OTpaKeHUSI

67 Pemenue 3a1a4 Ha npUMEHEHUE 3aKOHOB OTPAXKEHUS U IPEJIOMIICHUS CBETA 1 bubnmoreka [{OK https://m.edsoo.ru/49d830a9

68 Xon myueit B mpusme. ucnepcus ceera. CoxkHbIN cocTaB Oenoro ceera. LlBet 1 bubnnoreka [{OK https://m.edsoo.ru/d8elc3be
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69 JInna3pl. @OKYCHOE PAaCCTOSTHUE U ONTHYECKAs CUJIa JIMH3bI 1 bubnmoreka [{OK https://m.edsoo.ru/60441359
70 [TocTpoenne n300paskeHMiA B JIMH3AX U UX CHCTEMax. Y BeTMYCHUE JINH3BI 1 bu6mmoreka LIOK https://m.edsoo.ru/bb53b1d5
71 Pemenue 3a1a4 Ha MOCTpOeHUE M300pAKEHUH, TOTyYaEMbIX C IIOMOIIBIO JIMH3 1 bu6mmoreka LIOK https://m.edsoo.ru/5a868f09
72 ['ma3 kak onrudeckas cuctema 1 bubmuoreka L{OK https://m.edsoo.ru/ecd480a2
73 Pewmenune 3anau. IIpenensl npUMEHMMOCTH F€OMETPUYECKON ONTUKH 1 bubmmoreka LIOK https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METObI €€ U3MEPECHUS 1 bubmuoreka [{OK https://m.edsoo.ru/f32aab06
75 Hucnepcus cBera 1 bu6mmoreka LIOK https://m.edsoo.ru/lel6ccbe
76 HNutepdepennus cpera 1 bubmuoreka [{OK https://m.edsoo.ru/5fc0c638
7 KorepeHTHbIE HICTOUHUKU. Y CIIOBUS HAONIOIEHHUSI MAKCUMYMOB U MUHMMYMOB 1 bu6nuoreka LIOK https://m.edsoo.ru/c6416d48
78 Pemtenue 3agau 1 bu6mmoreka LIOK https://m.edsoo.ru/3061de2b
79 [Ipumenenue unTepdepeHun 1 bubnuoreka [{OK https://m.edsoo.ru/668edbc8
80 Judpakmus ceeTa 1 bubnuoteka L{OK https://m.edsoo.ru/12ed04b5
81 Hudpakimonnas peméTka. Y cioBre HaOIIOACHUS TTIaBHBIX MAKCUMYMOB 1 bubnuoreka [IOK https://m.edsoo.ru/f998d964
82 Pemenue 3agau 1 bu6mmoteka LIOK https://m.edsoo.ru/d58c411a
83 ITonepedHocTh cBETOBBIX BOJIH. [lossspr3anus ceera 1 bubnuoreka [{OK https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau 1 bu6mmoteka LIOK https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SABJICHUS B IPUPOJIE 1 bubnuotexa [{OK https://m.edsoo.ru/0b36363d
86 O06o00meHre u cucTeMaTh3ays 3HaHui 1mo Teme "OnTuka" 1 bubmuoreka [{OK https://m.edsoo.ru/8a14748b
87 KonTtposnbHas pabota no Teme «DneKTpoanHaMuka. OnTHKay 1 bu6nuoreka LIOK https://m.edsoo.ru/82315dd4
38 ['pann1Ibl TPUMEHUMOCTH KJIACCUYECKON MEXAHUKU. 3aKOHBI AJIEKTPOIMHAMUKHU U 1 Bubmorexa [IOK hitps://m.edsoo.ru/c9bd77ch
MPUHIUATT OTHOCUTEITLHOCTH
89 [TocTynate! cieruanbHOM TEOPUH OTHOCUTEIHLHOCTH 1 bubnuoreka [{OK https://m.edsoo.ru/c56f05cb
[IpocTpancTBeHHO-BpeMeHHO# nnTepBai. [IpeobpazoBanus Jlopenua. ¥Yciosue
90 NPUIMHHOCTH. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/IEHUE BPEMEHU U 1 bubnuoreka [{OK https://m.edsoo.ru/d83742bb
COKpalIeHHE JUTUHbI
91 DHeprusi ¥ UMNYJIbC PEISTUBUCTCKON YaCTHUIIbI 1 bubnmoreka [{OK https://m.edsoo.ru/853a64fc
92 CBsi3b Macchl € YHEPTUEN U UMITYJIbCOM PESITABUCTCKOM YaCTHUIbI. DHEPTUsI TTOKOSI 1 bubnmoreka [{OK https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIIOBOE U3TyUEHUE 1 bubnunoreka [{OK https://m.edsoo.ru/f54035a5
94 3akoH cMmenieHus Buna 1 bubmuoreka I{OK https://m.edsoo.ru/1¢5ff752
95 I'unote3a M. [limanka o kBaHTax. @OTOHBI 1 bubmuorexa [{OK https://m.edsoo.ru/a5ffa218
96 DHeprus U UMNIyibC poToHa 1 bubnunoreka [{OK https://m.edsoo.ru/7fb307ec
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97 ®otorddext. Onpitol A. I'. CroneroBa. 3akoHbl poToddPdexra 1 bu6mmoreka LIOK https://m.edsoo.ru/8c68e5b9

98 Ypasaenwne DitamTeitHa st poroaddexra. "KpacHas rpanuma” porodddexra 1 bubnmoreka [{OK https://m.edsoo.ru/01ef4556

99 Jasnenue ceera. Onbitel I1. H. JIeOeneBa 1 bubnuoreka L{OK https://m.edsoo.ru/64b4f966

100  BosHOBBIE CBOWCTBA YaCTHIL 1 bubmuorexa [{OK https://m.edsoo.ru/f59cfcec

101 Bounbl ;[equoﬁJm. JlivHa BotHEI 1e bpoiins u pazMepsl 0071acTH JTOKAIM3aIUH 1 Bu6muorexa 1IOK hitps://m.edsoo.ru/SdfSbaf1
JBUKYIICHCS YaCTHUIIBI

102 KopmyckyJisipHO-BOJIHOBOH JyaJIUu3M 1 bub6mmoreka LIOK https://m.edsoo.ru/8ccab62a

103 udpakuus 3JeKTPOHOB Ha KpUCTaIaX 1 bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104 Cn“eun(bmca n3MepeHnit B Mukpomupe. COOTHOIICHUST HEOTPeIeIEHHOCTEM 1 Bubnorexa IIOK hitps://m.edsoo.n/65783dec
I'eitzenOepra

105  Pemenue rpaduueckux 3amad 1 bubnnoreka [{OK https://m.edsoo.ru/e70195bd

106 Pemienue pacy€THbIxX 3a1a4 1 bu6mmoreka LIOK https://m.edsoo.ru/ee9b3182

107 TeMaTI/I‘I'?CKa}I pab6ota o Temam: "OcHoBbl CTO", "KopmycKynspHO-BOITHOBON 1 BuGmmotexa LIOK https://m edsoo.ru/c3de89la
Jyaau3M

108 OnbITHI 110 UCCIEAOBAHUIO CTpOeHUs aToMa. [manerapHast Mojens aToma 1 Bubmiorexa LIOK https://m.edsoo.ru/312b750a
Pesepdopna

109  Ilocrynatel bopa 1 bubnuoreka [{OK https://m.edsoo.ru/404dfa9a

110 = Bunasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToMa BOJI0poaa 1 bubnuoreka [{OK https://m.edsoo.ru/cf74bl 1a

111 CroHTaHHOE M BBIHYKIEHHOE U3TyYEHHE CBETa 1 bubnnoreka [{OK https://m.edsoo.ru/f945d85¢

112 Jlazep 1 bubnnoreka [{OK https://m.edsoo.ru/2288a0c4

113 gg:ggg?;;f:;g;ﬂii;iﬂ3eH6epra_HBaHeHKo' 3apsiL u MaccoBoe UMCIO Apa. 1 bubnuoreka [{OK https://m.edsoo.ru/34adaSde

L D e o e ehanntes Ty C1© I IEHIA BIAMIE 4 Busmmorexa LIOK hitpsim.edsoo.ru/aaboshef
DHeprus CBA3HM HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccr siipa. SnepHbie

115  peakuuu. SAnepuHsie peaktopsl. [[podaemsbl yrpaBiasieMoro TepMOSIEPHOIO CUHTE3A. 1 bubnuoreka L{OK https://m.edsoo.ru/ff1758d0
DKOJIOTHUECKHUE aCHEKThI Pa3BUTHUS SIIEPHOM SHEPreTUKU
MeTobl perucTpaluy U UCCIEOBAHUS AIEMEHTApHBIX YacTull. OyHIaMeHTaIbHbBIE

116 = B3aummopercTBus. bapronsl, Me30HBI 1 JenToHBL. [IpeacraBnenne o CtanmapTHOM 1 bubnnoreka [{OK https://m.edsoo.ru/lac08a5b
Mozenu. KBapk-riitooHHast MOJenb aipOHOB

117 ®usuka 3a npenenamu CtanaapTHoi Mojenu. TEéMHas MaTepust U TEMHAs SHEPTHUSL. 1 Bu6morexa IJOK hitps://m.edsoo.ru/c026d37

EnuncTBO hM3mveckoil KapTHHBI MUpa
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118  Dransl pa3BUTUS aCTPOHOMHUHU. 3HaYEHHE aCTPOHOMUHU bu6mumoreka LIOK https://m.edsoo.ru/ad73e145
[IpumennMocTh 3aK0OHOB (DU3UKH JIsT 0OBSICHEHUS TIPUPOJIBI KOCMHUYECKHIX

19 P ¢ o PHpOA Bu6morexa [{OK https:/m.edsoo.ru/39c44028
00BbeKTOB. METO bl ACTPOHOMHYECKHX UCCIIEIOBAaHUN
CoBpeMeHHBIE ONITHYECKUE TEIECKOTIBI, PAIMOTEIECKOIBI, BHEAaTMOC(EepHas

120 P - Pt ’ bep bubmuoreka L{OK https://m.edsoo.ru/4877aale
aACTPOHOMHUS

121 Bun 3Bé3aH0r0 Heba. Co3Be3ausi, SpKue 3BE3/IbI, IIIAHETHI, KX BUANMOE JIBIKCHUE bubmuoreka I{OK https://m.edsoo.ru/aac588eb
Conneunas cucrema. Conniie. CosHeuHast akTUBHOCTD. VicTounuk sHeprun ColtHIa

122 R H p H bubmuoteka [{OK https://m.edsoo.ru/22748eb4
1 3BE3]T
3BE3/1bI, IX OCHOBHBIC XapaKTEePUCTUKHU. Jlnarpamma "crieKTpabHBIN Ki1ace —

123 ABI, 1IX. € PAKTep Jluarp p Bu6miorexa [IOK https:/m.edsoo.ru/42169944
CBETUMOCTb

124 3Be3bI TJIaBHOI MOCIEN0BATEILHOCTH bu6mmoreka LIOK https://m.edsoo.ru/b3cb766¢
Buyrtpennee ctpoenue 38é31. COBpeMEHHBIC ITPEACTABICHHS O IPOUCXOXKICHUH U

125 yIp P - A P ..p A p A bu6mmoreka LIOK https://m.edsoo.ru/d09da494
sBoJiroruy CoJtHIa M 3BE3]1. DTAIlbl JKU3HH 3BE3]T
Muneunsiit IIyte — nama I'agaktuka. Tumel ranaktuk. YEpHEIC OBIPHI B SApax

126 yr P JBIp p bu6nmoteka LIOK https://m.edsoo.ru/7cd10a0a
TaJIaKTUK
Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Teopust bosibioro B3peiBa.

127 p p p Bu6morexa IIOK https:/m.edsoo.ru/3dbdf0d2
PennkroBoe uznyuenue

128 = Macmtabnas ctpykrypa Beenennoil. Metaranaktuka bubnuoreka [{OK https://m.edsoo.ru/ce234633

129  Hepemménnble npodaeMbl aCTPOHOMUHU bu6nuoreka LIOK https://m.edsoo.ru/d37d9ffe
duznueckuil NpakTUKyM 1o teme "MccaeaoBaHne MarHUTHOTO MOJISt TOCTOSIHHBIX

130  maruurtoB" nnm "HccrnenoBanue cBONCTB peppomarHeTkoB” win "HccnenoBanue bubnuoreka [{OK https://m.edsoo.ru/67361aef
JIEHCTBHUSI MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM"
dusnyeckuil npakTukyM 1o teme "M3mepenue cunsl Amnepa" win "M3yuenue

131  3aBHcHMOCTH cuibl AMriepa oT cuibl Toka" win "Onpenenenre MarHUTHON bubnuoreka [{OK https://m.edsoo.ru/fcae91e9
MHIYKIIMM Ha OCHOBE U3MEPEHHUsI cuiibl Amnepa”
dusznyeckuil mpakTUkyM 1o teme "MccienoBanue sBiIeHUS dJIEKTPOMarHuTHOM

132 " P " M A P " https://m.edsoo.ru/c36658da
uHaykuu" wim "OnpeaeneHne HHIYKIIUA BUXPEBOT0 MarHUTHOTO TTOJIS
dusndeckuii MpakTUKyM 1o Teme "VccmenoBanue ssBICHUS CaMOWH un'" Uin

133, P M A " YR bubnmoreka [{OK https://m.edsoo.ru/b8fb6391

COopka Mo/IeTTH 2IIEKTPOMAarHUTHOT'O TeHepaTopa

du3nyeckuit mpakTHKyM 110 TeMe "M3Mepenne nepruoaa CBOOOIHBIX KOJIeOaHMit

134 PaAKTHEYM SMEP pHoa A Bu6miorexa [IOK https:/m.edsoo.ru/5d159d35
HUTSIHOTO U MPY>KUHHOT'O MAsITHUKOB
dusndeckuit mpakTukyM 1o teme "IIpeodpazoBaHue S3HEPTUU B IPYKUHHOM

135 PAKTHIYM peobp p Py Bu6muotexa [{OK https:/m.edsoo.ru/a28026bd

MasTHUKE"
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136

137
138

duznyeckuil npakTukyM o teme "MccnenoBanue nepeMeHHOro TOKa 4epes
[I0CJIeI0BATENbHO COCIMHEHHBIE KOHACHCATOP, KaTyLIKy U pe3ucTop" Wiu
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA"
duznyeckuil npakTukym 1o teme "M3ydeHue napameTpoB 3ByKOBOW BOJIHbI"
duznyeckuil npakTukyM no teme "M3mepenue nokasaresns npeaoMiIeHus crexkna”
nu "[lonyuenne n300pakeHHs B CUCTEME U3 IUIOCKOTO 3epKayia v JTUH3bI"

bu6mmoreka LIOK https://m.edsoo.ru/89dc2d90

bubmuoreka [{OK https://m.edsoo.ru/b100661a

bu6mmoreka LIOK https://m.edsoo.ru/42569eal

139

dusnyeckuil mpakTUKyM 1o Teme "MccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BEIIecTBa (Ha nmpuMepe *Kuakux JuH3)" uiu "M3mepenue GpokycHoro
paccTOSHUS PacCeUBAIOMINX JIMH3"

bubmuoreka I{OK https://m.edsoo.ru/b879fb3f

140

141

Oduznyeckuil mpakTukym 1o teme "Habmonenue nudpakuuu, nHTephEepeHIny u
oJisipu3anuu ceera”

®uznueckuil NpakTUKyM 1o teme "OnpeneneHre UMIyabca U SHEPTUn
PEIATUBUCTCKUX 9acTHIl (110 poTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUI] B
MarHuTHOM ToJie)"

bu6mmorteka LIOK https://m.edsoo.ru/8b7ac737

bu6mmoteka LIOK https://m.edsoo.ru/63756¢47

142

®dusnueckuil npakTukym no teme "M3mepenue nocrosiHHoi Ilnanka Ha ocHOBe
uccnenoBanus Gororddexra"” wnn "MccnenoBanne 3aBUCUMOCTH CHITBI TOKA Yepes
CBETOJIMOJI OT HaIpsKeHUs "

bu6mmoreka LIOK https://m.edsoo.ru/eb916f82

143

144

145

146

dusnyeckuil NpakTukyM 1o teme "MccneroBaHue CIeKTpa pa3pexeHHOro
aTOMapHOI0 BOAOPOJa U U3MepeHue nocrostHHon Punbdepra”

dusnueckuil mpakTUKyM 1o teme "MccnenoBanue pagnoakTUBHOTO GoHa C
MCIOJNIb30BaHKEM jJo3uMeTpa" win "V3yueHue noriomenus 6eTa-4yacTHil
amoMuHauem"

duznyeckuil npakTukym no teme "Habimronenus 38€31HOro Heba HEBOOPYKEHHBIM
IJ1a30M C UCITIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUM JIJIS1 OTIPEEIICHUS
I0JIOXKEHUS HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CesepHoro nonymiapus u sipkue 38E31b1" win "Habnroaenus B Teneckon JIyHsl,
IJIAHET, TYMAHHOCTEHN Y 3BE3HBIX CKOTUIEHUI"

O060061eHre u cucTeMaTu3anus 3HaHui. Polb ()M3UKU ¥ aCTPOHOMHUH B
SKOHOMUYECKOH, TEXHOJOTHIECKOM, COIIMAIbHON M dTHYECKOU cepax
JeSTeTbHOCTH YeJIOBEKa

bu6mmoreka LIOK https://m.edsoo.ru/ec651eb8

bu6mmoreka LIOK https://m.edsoo.ru/c3dabe6e

bu6mmoreka IIOK https://m.edsoo.ru/1072021e

bu6mmoteka I1OK https://m.edsoo.ru/ad6ddeed

147

148

O6o00mieHne u cuctemMatu3anys 3HaHui. Posb u MecTo (pU3MKM U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O60061eHre u cucreMaTu3anus 3HaHul. Ponb ¢pusnueckoil Teopuu B
(dbopMHpOBaHKH MPEACTABICHUHN O (U3NUECKON KapTHHE MUPA, MECTO (PU3UUECKOI
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bubmuoreka [{OK https://m.edsoo.ru/18f19f7¢

bu6mmoreka IIOK https://m.edsoo.ru/e7d400f4




KapTUHBI MUPA B 00IIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEICTABICHUN
0 MpUpOJIe

149 OO6o06mmenue u cucTremMaTu3anus 3HaHui o reme "Kunemaruka" 1 bu6mmoreka LIOK https://m.edsoo.ru/b032fc4b
150 O06001eHne 1 cucreMarTu3anus 3Hadnii no reMe "Kuuemaruka" 1 bu6mmoreka LIOK https://m.edsoo.ru/4e31b507
151 O06o0meHre 1 cucTeMaTU3anus 3HaHui 1Mo TeMe " Jlunamuka" 1 bu6mmoreka LIOK https://m.edsoo.ru/2dfbafc5
152 O06o00menre u cucTeMaTu3arys 3Hanui 1mo Teme "CraTuka TBepaoro Tena” 1 bu6mmoreka LIOK https://m.edsoo.ru/3ccad82e
153  OO6oO6uieHre U cucTeMaTu3anus 3HaHu| 1o TeMe "3aKOHBI COXPAHEHHUS B MEXaHHUKe" 1 bubnmoreka [{OK https://m.edsoo.ru/32a4d1a0
154 O600611eHne u CHCTeMe't'TﬂsauHﬁ 3HaHui o TeMe "OCHOBBI MOJIEKYJISIPHO- 1 Bubmorexa LIOK hitps://m.edsoo.ru/ed440ca8
KHHETHYECKON TEOPUHU
155 060611161;1'1/16 Y cucTeMaru3alys 3HaHui mo teme "TepmoaunHamuka. TermoBbie 1 Buborexa LIOK https://m.edsoo.ru/c637c10
MaIluHbI
~ n
156 O0600611eHE U CI/ICTeMaTI/ISaIlI/IH” 3HaHUI Mo TeMe "ArperaTHble COCTOSIHUS 1 Bubnorexa [TOK https://m.edsoo.nu/1d36b5b1
BemecTBa. Ma3oBbIe MEPEXOIbI
157 O06001IeHre 1 CUCTEMAaTH3aIMs 3HAHUM 110 TeMe "DIeKTpruIecKoe moJe" 1 bu6mmoreka LIOK https://m.edsoo.ru/3bf0def9
158 TOO(l(')'6meHHe Y cUcTeMaTu3aIys 3HaHui 1mo TeMe "Tl0CTOSHHBIN 2JIeKTPHYSCKHUI 1 Bubmorexa LIOK https://m edsoo.ru/71453¢e6
159 O6o0mmenue u cn(:"TeMaTI/I?.aunﬂ 3HaHWH Mo TeMe "TOKM B pa3IMYHBIX cpeax. 1 Bubmorexa LIOK https://m.edsoo.ru/3d40077a
MarunuTtHoe 1oJje
160 = Htoromast KOHTpoOJIbHAS paboTa 1o Kypcy ¢usuku 3a 11 kiacc. 1
161 '1‘)63epBHI>II/I ypok. O0o061eHme 1/'1' CUCTEMATH3AIN 3HAHUH 10 TEME | Bubmorexa LIOK hitps://m.edsoo.ru/053¢2248
DNeKTpOMarHuTHAs UHIYKIIHS
162 PGBGPBHBII/I”ypOK. O06o01eHne U cucTeMaTru3alus 3HaHu# 1Mo TeMe "MexaHndecKue | Bubmorexa LIOK https://m.edsoo.ru/d6310bfd
KoJieOaHms
163 '1‘)63epBHI>II/I ypok. O0o01enne u '(')I/ICTeMaTI/I?,aHI/ISI 3HAHUH 110 TEME 1 Bubnmorexa ITOK https://m.edsoo.ru/Se2bb83d
DNeKTPOMarHUTHHIE KOJIeOaHUS
164 Pe3epBHbIit ypok. O6O6IHCHI/IHG M CUCTeMaTH3als 3HaHuH 1mo TeMe "MexaHnudeckue 1 Bubmorexa [TOK hitps://m.edsoo.ru/96a7a2dd
Y DJIGKTPOMArHUTHBIC BOJIHBI
165  Pesepmublii ypok. O000IIeHHE U cUCTeMaTH3aIMsl 3HaHu# 1o Teme "OnTuka” 1 bub6mmoreka LIOK https:/m.edsoo.ru/52ad 1603
166  PesepBHbIil ypok. O6001IeHNe U cucTeMaTu3anus 3Hanuii mo treme "OcuoBet CTO" 1 bubnmoreka [{OK https://m.edsoo.ru/5beclc65
167 ,I,)e3epBHHH YPOK. O60ﬁH.lCIEI/IC 1 CHCTfMaTmaum SHAMHI TIO TeMe 1 bubmuoteka [{OK https://m.edsoo.ru/f7¢59d38
KopryckyisipHO-BOJTHOBOH JTyaJIi3M
168  Pe3sepBHbIii ypok. O60011I€HNE U cUcTeMaTU3alus 3HaHui 1o Teme "®u3nka aroma" 1 bubnnoreka [{OK https://m.edsoo.ru/1f511654
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169 PesepBHeIit ypok. O000IIEHNE U CHCTeMAaTH3alus 3HaHU 110 TeMe "Dusnka

i 1 bubnmoreka [{OK https://m.edsoo.ru/905¢5¢ce0
aTOMHOTO SI/Ipa U DJIEMEHTAPHBIX YaCTHII

170 PesepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3allus 3HAaHUH 110 TeMe "DIIeMEHTHI
actpodu3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

1 bu6mmoreka LIOK https://m.edsoo.ru/2bffb94c

60




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM [TIPOT'PAMMOBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

10.1

10.2

JleMOHCTpHpOBAaTh Ha MpHMEpPax poJib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOH KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHHMKHU U
TEXHOJIOTHM, B IPAKTUYECKOU EATEIbHOCTH JIIOACH

YYHuTBIBaTh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYCCKUX  MOJICIICH:
MaTepuaigbHas TOYKa, MHEpIHalbHAs CcUCTeMa OTCYETa, aOCONIOTHO TBEPIOE
TE€J0, WJICANbHBIN Tra3; MOJENM CTPOCHHS ra3oB, XKUAKOCTEH U TBEPIABIX Tell,
TOYEYHBIN AJIEKTPUUECKUI 3aps]l — MPH pelIeHnH HU3HUECKUX 3a7a4

10.3

10.4

Pacnio3naBate Qu3nueckue sBICHUS (IIPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHUHETUYECKON TEOPHUH CTPOCHUSI BEIIECTBA U
3JEKTPOJIMHAMMKHU: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE IMPSMOJIMHEITHOE
NBIDKEHUE, CBOOOJTHOE MaJeHHE TEeJ, JBMXKCHHE [0 OKPYXHOCTH, HWHEPIUS,
B3aumojeiicteue Ten; auddysus, OpOYHOBCKOE JBIKEHUE, CTPOCHHE
KHUJAKOCTEH © TBEPIBIX TeEN, H3MCHEHHE O0BbEMAa TENl TPU HATPCBAHHUH
(oxyakeHuu), TErIOBOE paBHOBECHE, HCIApeHUe, KOHJICHCAIlUs, IJIaBICHUE,
KpUCTAJUTU3allUsl, KUTIEHUE, BJIAXHOCTb BO3/yXa, TMOBBIIICHWE JABJIEHUS Tra3a
IIpU €ro HarpeBaHWM B 3aKPBITOM COCYJAE, CBS3b MEXAY MapaMeTpaMu
COCTOSIHMSI Ta3a B M30IpOLIeccax; IEKTpU3altsl Tel, B3aUMOICHCTBUE 3apsiioB

OnucelBaTh MEXaHHYECKOE ABUXXCHUC, HCIIOJIb3Yysd (1)I/ISI/I‘~I€CKI/I€ BCJIMYHUHBI:
KOOpJuHara, nyTb, HEPEMCIICHHUE, CKOPOCTb, YCKOPCHHUC, MacCa TCJia, CHUJIA,
HUMITYJIBC TCJIa, KHHCTUYCCKAs SHEPT U, IOTCHIUAJIbHAA SHEPIrUud, MEXaHNYCCKasd
pa60Ta, MCEXAaHUYCCKasA MOINHOCTL; IIpU OIIMCAHUH IIPABUJIIBHO TPAKTOBATDH
(1)H31/I‘-I€CKI/II\/'I CMBICJI HCIIOJB3YCMbIX BCIWYWH, HX 0003HAYCHHUS U CAWHUIIBI,
HaxoauThb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JAHHYIO (I)PI?»PI‘ICCKYI-O BCIIMYNHY C JpYTrUMHU
BCJIIMYNHaAMH

10.5

10.6

OnucelBaTh M3ydEHHBIE TEIJIOBBIE CBOMCTBA TE€JI W TEIUIOBBIE SIBICHUS,
UCHoNb3ys (pu3MUeckue BEIMUYMHBI: JaBJIEHHWE ra3a, TeMIeparypa, CpeaHss
KMHETUYeCKast SHEpPrus Xa0THUYECKOTO JBUKCHHUS MOJIEKYII,
CpeIHEKBaApaTUYHAsl CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabora ra3a, KOI(QQUIMEHT TOJE3HOr0 JEHCTBHS TEIUIOBOTO
JBUTATENs; MpPH ONHUCAHUU TMPaBWIBHO TPAKTOBATh (PU3UYECKUI CMBICH
UCTOJb3yEeMbIX BEIMYUH, UX OOO3HAUYEHUS M €IMHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIIME TaHHYIO (PM3UYECKYIO BEIMYUHY C APYTUMHU BEIHUMHAM

OnuceiBaTh M3Y4YEHHBIE 3JIEKTPUUYECKHE CBOICTBA BEIIECTBA U DJEKTPHUUECKHE
ABNCHUS (IPOILIECCHI), MCIONB3YS (PU3MUECKUE BEIMUYMHBL HIIEKTPUUYECKHMA
3aps, JJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTh I0Js, MOTEHIUAl, PpPa3HOCTb
MOTEHIMAJIOB; MpPH ONHCAHUHM IPABUIBHO TPAKTOBATh (U3NYECKUNA CMBICI
UCIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHHS] M E€IUHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIIMYHMHAMU

10.7

aHaTM3UpPOBaTh (PU3MYECKHE MPOIECChl W SBJICHHUS, HCIONB3YS (uU3HUecKue
3aKOHBl M NPUHIUIBL 3aKOH BcemupHoro TtsroreHusa, I, II u III 3akoHbI
HbioToHa, 3aKOH COXpaHEHHS MEXaHMYECKOW SHEPIruH, 3aKOH COXpPaHEHUS
HMITYJIbCA, TPUHIUI  CYNEPINO3UIMH  CHJI, TPUHIMUII  pPaBHOIPaBUSA
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10.8

10.9

10.10

10.11

WHEPUUATbHBIX CUCTEM OTCYETa; MOJIEKYJISPHO-KMHETUYECKYI0O  TEOPHIO
CTPOEHMSI BEILECTBA, a30BbI€ 3aKOHBI, CBSA3b CPEIHEN KMHETUUYECKON 3HEPIUU
TEIJIOBOTO JBMKEHHSI MOJIEKYJ C aOCONIOTHOW TeMIEepaTypoil, MepBblii 3aKOH
TEPMOJAMHAMMKY; 3aKOH COXPAHEHHS IEKTPUYECKOro 3apsjaa, 3akoH KyioHa;
IIPH 3TOM pa3InyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE
BBIPKEHHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBSCHATH OCHOBHBIC TPUHIIUIIBI ICHCTBUS MAIIMH, TPHUOOPOB U TEXHUICCKUX
YCTPOWCTB; pa3iuyaTh yCIOBUSA WX O€30MacHOr0  HCIOJIb30BaHUS B
HOBCEIHEBHOU KU3HU

BBIMONHATE  3KCHEPUMEHTHI 10 HCCIICAOBAHUIO (U3NYCCKUX SIBICHUH U
MPOIIECCOB C HMCIOJIb30BAHUEM MPSIMbIX W KOCBEHHBIX HM3MEPEHHIA; MPHU ITOM
dbopMynupoBath TpodieMy (3amauy) M TUIOTE3y Y4eOHOTO SKCICPUMEHTA,
COOMpaTh YCTAHOBKY M3 MPEIIOKEHHOTO 00O0PYA0BaHHUS, MPOBOIUTH OMBIT H
(hopMyIIMPOBATH BBHIBOJIBI

OcyiecTBIATh NMPsMbIE U KOCBEHHbIE M3MEPEHUS (PU3UYECKUX BEJIUYUH; MPU
3TOM BbIOMpPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHUs U MCIOJIb30BaTh M3BECTHBIE
METO/BbI OLICHKH ITIOIPEIIHOCTEN U3MEpEHUIN

HccnenoBaTh  3aBHCHMOCTH  MEXAY  (U3UYECKUMH  BEIMYMHAMH  C
HCIIOJIb30BAHNUEM TIPAMBIX M3MEPEHHH; IPU 3TOM KOHCTPYHMPOBAaTh yCTAaHOBKY,
(buKCUpOBaTh PE3yAbTATHI MOIYYEHHOW 3aBHCUMOCTH (PU3UYECKUX BEIUYMH B
BUJie TaOJIMIl U Tpa(UKOB, A€1aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS

10.12

CobOnronaTe mpaBuia 0€30MacHOrO TpyAa MPU MPOBEJACHUU HCCICAOBAHHUN B
pamMKax y4eOHOTo SKCIepUMEHTa, Yy4eOHO-HUCCIIEeNOBaTeNbCKOW M TMPOEKTHOU
NESTETLHOCTH C UCIIOIh30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U JJA0OPATOPHOTO
o0opynoBaHus

10.13

Pemrate pacu€THble 3a1a4M C SIBHO 33/1aHHON (PU3MUECKON MOJEIbIO, UCIIONIb3YS
¢u3nuecKkne 3aKOHbl W NPHUHILMIIBI, HAa OCHOBE AaHalM3a YCJIOBHS 3ajadu
BBIOMPATh (HPU3UUYECKYIO MOJIENb, BBLACIATh (PU3NUYECKUE BETUUUHBI U (POPMYIIBI,
HeoOXouMBble JUIsl €€ pelIeHus], IPOBOJUTh PacdEThl M OLIEHUBATh PEAIbHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI

10.14

Pemate kauecTBeHHBIE 3a/aud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXKICHUN C OMOpPON Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(busnueckue BICHUS

10.15

10.16

10.17

Vcnonp30BaTh NpU pelIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN U TIPEICTABIICHUS
y4eOHOM M Hay4HO-TIOMYJIApHONH HH(POPMAIIUHU, MOJYYEHHOM W3 pa3IMYHbIX
HMCTOYHUKOB; KpUTHUECKH aHATU3UPOBATh MOJy4yaeMyt0 HH(pOpMaIHio

[IpuBouTE MpUMeEpHl BKJIaAa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE NPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Vcnonb30BaTh TeOpeTUYECKHUE 3HAHUS MO (PU3MKE B MOBCETHEBHOM >KU3HU IS
oOecnieueHrs 0e30MacHOCTU MpU OOpamieHuH ¢ NpubopaMu U TEXHUYECKHUMH
yCTpOWMCTBaMM, IS  COXPAHEHHs]  3[0POBbS U COONIIOJICGHUS  HOPM
9KOJIOTMYECKOT0 OBEACHUS B OKpPYKAIOIIEH cpee

10.18

PaGotare B Tpymme ¢ BBINOJIHEHHWEM pa3IUYHBIX COIMAJIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBL, PALUMOHATIBHO PACHpPEACTATh OOS3aHHOCTH U
IUTAHUPOBATh  JCATENBHOCTh B  HECTAHIAAPTHBIX CHTYalUsAX, aJIeKBaTHO
OLIEHMBAThb  BKJIAJ  KaXIOr0 M3 YYaCTHUKOB TIpYINbl B  pEIICHUE
paccMaTpuBaeMoi TPOOIEMBI
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11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

11.1

11.2

11.3

11.4

JleMOHCTpUpOBAaTh Ha IpHUMEpax poJib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTH JIFOAEH, LEJOCTHOCTh U €IUHCTBO
¢bu3nvecKoil KapTUHBI MUpa

Y4YuThIBaTh TPAHHUIBl TPUMEHEHUS U3YYCHHBIX (PU3MUYECKUX  MOJIENEH:
TOYEYHBIN DJIEKTPUYECKUM 3apsf, AOCpHas MOJENb aTOMa, HYKIOHHAs MOJEIb
aTOMHOTO Si/Ipa MPH pelieHNH (PU3nYecKux 3aaa4y

PacriosHaBath (usuueckue sBiacHUS (MPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB SJICKTPOAMHAMHKHU n KBaHTOBOU (1)I/I3I/IKI/I: QJICKTpHUYCCKas
POBOAMMOCTbD, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE JEHCTBUS TOKA,
B3aHMOZIeI>'ICTBI/Ie MAarHuToB, OJICKTpOMAarHruTHasA HHAYKI WA, I[eflCTBPIe
MAarHMUTHOTO IOJSi HAa TMPOBOJHMK C TOKOM W JBMDKYIIMHCS — 3aps,
AJIEKTPOMAarHUTHbIE KOJI€OAHUsS W BOJIHBI, MPSMOJUHEIHOE pacnpoCTpaHEHUE
CBeTa, OTpaXKEHHUE, MpeloMiIeHue, HHTephepeHIns, TUPAKIUA U TOIAPU3ALHSI
CBeTa, AMcIiepcus cBera, horoanexrpuaeckuii 3Pdext (hoTodrddexT), cBeToBoe
JaBJICHHWE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aToMa  BOJOPOJA,
C€CTCCTBCHHAA U UCKYCCTBCHHAA PAANOAKTUBHOCTDb

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA BCIIICCTBA (BJ'ICKTpI/ILIeCKI/IC, MAarHuTHBIC,
ONTUYECKUE,  DJIEKTPUUECKYID  IPOBOJUMOCTh  pa3IMYHBIX  CpeA) W
OJICKTPOMArHuTHBIC SBJICHUS (HpOHCCCI)I), HCIIOJIb3Ys (1)1/131/ILIGCKI/I€ BCJIIMYNHBI:
ANEKTPUUYECKUN 3apsi]l, CUJIa TOKA, SJIEKTPUUECKOE HAMPSIKEHUE, HIEKTPUUECKOE
COMPOTHUBIIEHNE, pa3HOCTh mnoTeHimano, JJ[C, paboTa TOKa, WHIYKIUS
MarHuTHOTO TMoJisl, cwia Ammepa, cuna JlopeHla, MHIYKTUBHOCTh KaTyLIKH,
OHEPTUA JJICKTPUUCCKOTO 1 MArHUTHOT'O HOJ'IGI\/JI, nepuoa 1 4aCtora KoneOaHuil B
Koje0aTenbHOM KOHTYpE, 3apsi]l W CHJa TOKa B TMPOIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHUM, (DOKYCHOE pPACCTOSHHE M OINTHYECKas CHJia
TUH3bI; TPU OMHCAaHUHM TPABUIBHO TPAKTOBaTh (UBMYECKUH  CMBICT
HCIIOJIB3YEMBIX BCJIMYUH, HUX 00o03HaueHus u CAVMHUIBI, YKa3bIBaTb q)OpMy.]'IBI,
CBSI3BIBAIOIIUE NaHHYIO (U3UUYECKYIO BEIUYUHY C APYTUMHU BETMUYHHAMU

11.5

OnucelBaTh M3y4EHHBIE KBAaHTOBBIE SIBIEHHS M IIPOLIECCHI, HCIIOJb3YA
(u3nyecKkrue BETUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPrHs W MMIYJbC (OTOHA, MEpUOJ ToJIypacranga, SHEepPrus
CBS3M AaTOMHBIX SJ€p; MPU ONHMCAHWU MPaBWIBHO TPAaKTOBAaTh (PU3MUECKHIA
CMBIC]T HCHOJBb3YEMBIX BEIMYUH, MX OOO3HAYEHMS M EIUHMIIbI, YKa3bIBaTh
(GbopMyIbl, CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMMH
BEJIMYMHAMH, BBIYUCIISTH 3HaYCHUE (PU3UUECKOM BETTMUMHBI

11.6

AHanu3upoBaTh (U3NYECKUE MPOILECCHl U SBICHUS, UCIONB3Ys (Qu3ndeckue
3aKOHBI ¥ TNPUHIUNBL 3akoH OMa, 3aKOHBI IIOCJIEOBATEILHOTO |
MapajuIebHOTO COEIWHEHUS] MPOBOTHUKOB, 3akoH Jlkoyns — JleHma, 3akoH
AJIEKTPOMArHUTHONH WHAYKIUHM, 3aKOH NPSIMOJIUHEHHOTO pPaCIpOCTpaHCHUS
CBETa, 3aKOHBI OTPAXKCHHS CBETA, 3aKOHBI MPETOMIICHUS CBETa, YpPaBHCHHE
OitHmrelHa 1a GoToddekrTa, 3aKOH COXpPaHEHUS SHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHECHHS DIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHCHHS
MaccOBOTO YHMCIIa, MOCTYyIaThl bopa, 3aK0OH paguoaKTUBHOTO paciaja; Ipu STOM
pa3nuyath  CIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro MaTeMaTHYeCKOoe
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BBIPKCHHE M YCIIOBUS (TPaHUIIBI, 00IaCTH ) MPUMEHUMOCTH

11.7

11.8

OmnpenensaTs HanpaBlIeHUE BEKTOPAa MHIYKLIMH MAarHUTHOTO MOJIsI IPOBOJHHKA C
TOKOM, cuiibl Ammnepa u cuiibl JlopeHna

Crpouth 1 onuchiBaTh N300paXKEHHE, CO3/1aBAEMOE IUIOCKUM 3€PKaJoM, TOHKOM
JIMH301

11.9

BBIMONHATE  AKCHEPUMEHTHI IO  HCCICOBAHUIO (U3NYECKUX SIBICHUH U
MIPOLIECCOB C HCIIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHUM; MPU STOM
dbopmynupoBath NpobieMy (3amady) W THUIIOTE3y YYEOHOrO DKCIIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEIJIOKEHHOTO 00OpYAOBaHUs, MPOBOJIUTH OMBIT H
(bOpMyYITHPOBATH BBIBOJIBI

11.10

OCYH_IGCTBJ'IXTB IIpsAMbIC U KOCBCHHBIC HM3MEPCHHA (l)I/IBI/ILIeCKI/IX BCJIIMYHMH, IIpU
9TOM BBI6I/IpaTL OIITHMAJILHBIN CII0CO0 HN3MCPCHUA U HUCIIOJB30BATH M3BCCTHBLIC
MCTOAbI OLICHKH HOFpeHlHOCTeﬁ I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH C WCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUH; MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3Y/IbTaThl
MOJTyYCHHON 3aBUCUMOCTH (DM3MYECKHX BEIMYMH B BUJE TAOJNUIl U TPAPHUKOB,
JIeJIaTh BBIBOJIBI I10 PE3YJIbTATAM MCCIICIOBAHNUS

11.12

11.13

11.14

11.15

CoOnronate mpaBwiia 0€30HaCHOTO TPyAa IpPHU MPOBEAECHUU MCCIEIOBAHUN B
paMKax y4eOHOTO OSKCIIEPHUMEHTa, y4eOHO-HCCIIEOBATEIBCKON W TPOEKTHOM
JESITeIbHOCTH C UCIOJIb30BAHUEM U3MEPUTENBbHBIX YCTPOICTB U J1aOOPaTOPHOTO
000pyIoBaHUS

Pematp pacuéTHble 3a/1a4M ¢ IBHO 331aHHON (PU3MUECKON MOJEIBIO, HCIIONIb3YS
¢u3nyeckre 3aKOHbl W TPUHIMIIBI, HA OCHOBE aHajM3a YCIOBUS 33Ja4M
BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUUMUHBI U (YOPMYIIbI,
HE0O0XOAUMBIE JIsl €€ pelIeHus, MPOBOAUTh PACUEThI U OLICHWBATh PEANbHOCTh
MOJIYYEHHOT'0 3HAaYeHHUs (PU3HUECKON BEIMUUHBI

Pemarp kadecTBEHHBIC 3aJla4M: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPCUHBYIO
LEMOYKY PACCYXIIEHUH C OMOpPON Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buzvecKue SBICHUS

Hcnonb30Bath MpH pelieHUH y4eOHBIX 3aJa4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH I [IOUCKA, CTPYKTYPUPOBAHMS, HUHTEPIPETALUU U IIPEICTABICHUS
y4eOHOM M Hay4yHO-NOMYJSPHONM HHGPOpMalUU, MOIYYEHHOHM H3 pa3iMyYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJTU3UPOBATh MOJTydaeMyro HH(opMaIuo

11.16

OOBSACHATH MPUHIUIBI IEUCTBUS MAIlIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUs UX O€30MIaCHOTO MCIIOJIBb30BaHMsI B TOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH MpUMEPHI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TE€XHUKU U TEXHOJIOTUH

11.18

11.19

Hcnonb30BaTh TEOpETHUYECKHE 3HAHUS MO (U3MKE B OBCEAHEBHOM JKU3HU IS
oOecniedyeHns 0e30MacHOCTH MpU OOpalleHUH C NpubopaMu U TEXHUUYECKHUMH
yCTpOHCTBaMHM, JJIi  COXPaHEHHs  370pPOBbS U COOJIIOJCHHS ~ HOPM
9KOJIOTMYECKOTO OBEACHHS B OKPYXKAIOIIEH cpene

PaGotare B Tpymme ¢ BBINOJIHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIBL, PALMOHATIBHO PACHpPEACATh OOSI3aHHOCTH U
IUTAHUPOBaTh  JCATENBHOCTh B  HECTAHIAPTHBIX CHTYalUSAX, aJEeKBaTHO
OLIEHUBATh BKJIAJ  KaXXIOr0 U3  YYaCTHUKOB TIPYIIBl B  pEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon L
NpoBepPsIEeMOro IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS
pasiena 3J1eMEeHTAa
OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A
®usuka — Hayka O npupoae. HayuHple MeETOIbI MO3HaHUS
1.1 OKpy’Karolero mupa. Ponb sKcnepuMeHTa M TEOpPHHM B IPOLECCE
MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pr3mke
1 MonenupoBanue (U3HUSCKUX SIBICHUM W TmpolieccoB. HaydHbie
runore3pl.  Puznueckue  3aKOHbBl M Teopuu.  ['paHuibl
1.2 MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. I[IpUHIMII COOTBETCTBUSI.
Ponb u mecro Qu3uku B (OPMUPOBAHUU COBPEMEHHOW HAyYHOMU
KapTUHBI MUPA, B IPAKTUUECKOH 1€ATEIbHOCTH JIIOIEH
2 MEXAHHUKA
KMHEMATHUKA
21.1 Mexanuueckoe nBHKeHUE. (OTHOCUTEIBHOCTb MEXaHHMYECKOIO
nBuxeHust. Cucrema orcuéra. TpaekTopus
[lepememienue, ckopocTh (CpemHsii  CKOPOCTh, MTHOBEHHAas
212 CKOpOCTh) M YCKOpEHHE MaTepUaIbHON TOUKHU, UX MPOEKIMH HAa OCH
o cucteMbl KoopauHat. ClOXeHWEe TMepeMenIeHuH U  CI0XKEHUE
CKOpOCTEU
PaBHOMEpHOE M PpPaBHOYCKOPEHHOE TNPAMOJIMHEWHOE JBUKCHHE.
2.1.3 I'paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U
IIepeEMEIEHUS] MAaTEPUAJIBHON TOYKU OT BPEMEHH
2.14 CBoOoaHoe nagenue. Y cKkopeHrue cBOOOIHOTO MaAeHHs
2.1 Kpusonnnueiinoe JIBUKCHUE. PaBHOMEpHOE JIBUKCHUE
215 MaTEpUAJIbHOM TOYKM 110 OKPYXKHOCTH. YIJIOBas CKOpOCTb,
nuHeWHas ckopocTh. Ilepmon m wacrora. LleHTpocTpemuTenbHOE
YCKOPEHHUE
216 TexHnueckue ycTpoWCTBA: CIMIOMETp, JBW)KEHHE CHApSOB,
LIEMTHbIE U PEMEHHbIE Nepe1avn
[IpakTuueckne pabotbl. M3MepeHHe MIHOBEHHOM CKOpPOCTH.
HccnenoBanne COOTHOLIEHUS MEKIY ITyTSIMH, IPOMIEHHBIMH TEJIOM
217 33 IOCIE/IOBATENbHBIE  PABHbIE NPOMEXKYTKH  BPEMEHM  IpH
PaBHOYCKOPEHHOM JBW)KEHHHM C HA4YaJIbHOM CKOpPOCTBIO, PaBHOMU
HyJI10. M3ydyeHue nBMKeHUs MIapyuKa B BI3KOW KUIKOCTH. M3yuenue
JIBMDKEHUS Tea, OpOLIEHHOT0 TOPU30HTAIBHO
JNHAMUKA
291 [Tpunmun otHocuTenbHOocTH [Manmnes. IlepBeiii 3akoH HproToHa.
WHepuuanbHble CUCTEMBI OTCUETA
29 222 Macca tena. Cuia. [IpuHnun cynepno3unmu cui
Bropoii 3akoH HproToHa 1711 MaTepuaibHOM TOYKU B HHEPLUAIBLHON
223 cucteme orcuérta (MCO). Tperuir 3akoH Hprotona mis
MaTEpUaIbHBIX TOYEK
224 3akoH BcemupHoro TsaroreHus. Cuma  Tsbkectu. IlepBas
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KOCMHUYCECKasA CKOPOCTb. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuia TPEeHHMS CKOJBXKEHHS M CHJIa

2.2.6 Tpenusi nokosi. Koapdunuent tpenus. Cuna CONpOTHBICHHS IPH
JBUKEHHUH TeJa B KUJAKOCTU WM ra3e

297 [ToctynaTenbHoe U BpallaTelbHOE JBHKEHUE a0COIIOTHO TBEPAOTO
Tena

298 MoOMEHT Cuiibl OTHOCHUTENBHO OCH BpaleHus. Ilmedo cuibl.
VYcnous paBHoBecus TBEpaoro tena B MCO

299 Texuuueckue yCTpOIiCTBA: MOIIIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB
[IpakTuueckue padbotsl. 3yueHue ABMKeHHs OpycKa M0 HAKIOHHOM
IJIOCKOCTH IIOJ JCMCTBUEM HECKONbKHX cuil. MccnenoBanue

2210 3aBUCHUMOCTH CHJI YIPYTrOCTH, BO3HHMKAIONIMX B JAepopmupyemoit
MPYXXUHE W PE3MHOBOM 00pasiie, OT BEIWYMHBI MX Jedopmarmm.
HccnenoBanue ycnoBuii paBHOBECHS TBEPAOIO Teja, UMEIOIIETO OCh
BpalieHus

3AKOHbI COXPAHEHU S B MEXAHUKE

231 Nmmynsc MarepuaabHOM TOUYKH, CHCTEMBl MaTE€pPHAIbHBIX TOYEK.
NMmynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE qBUXKEHUE

233 PaGora cunbl

234 MOIITHOCTE CHJIBI

235 KI/IHGTI/I‘-ICCKElfI SHEpPIrusT  MaTrepuasbHOM  TOYKH. Teopemao
KMHETHYECKON 3HEpruun
[lorenunaneHass sHeprus. lloTeHumanbHas SHEPrus yHpyro

23 2.3.6 neopMUPOBaHHONW TMpYKUHBL. [loTeHIManbHash »JHEPrus Tela

BOJIM3U TIOBEPXHOCTH 3eMIIU
[ToTenumansHble W HEMOTEHIMANbHbIE CUIBL. CBs3b PabOTHI

2.3.7 HETIOTEHIIMATIBHBIX CHUJI C HM3MEHEHHEM MEXAHUYEeCKOW HJHEpPruu
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEpTruun

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

23.9 TeXHquCKI:Ie YCTPOMCTBA: JIBM)KEHHME pAaKeT, BOJOMET, KOMED,
MIPYXUHHBIA TUCTOJIET
[Ipaktuueckne paboThl. I3yueHue CBsSI3U CKOpOCTEeH Tel Mpu

2.3.10 HeynpyroMm yaape. HMccinemoBanme CBs3M  paOOTBI  CHIIBI  C
W3MEHEHUEM MEXaHUYECKOW SHEPIUHU Tea

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TIOJOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpHH.

3.1.1 BbpoynoBckoe nBuxkenue. Huddysus. Xapakrep IBUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

3.1 310 MO,E[CJII/I CTPOEHMS T'a30B, )KUJIKOCTEN U TBéipI[I:IX TEJI U O0BSCHEHHE

CBOICTB Bell[eCTBA HA OCHOBE ITUX MoOJeNei

3.1.3 Macca monekyin. KonngectBo Bemectsa. [TocrossHHas ABoraapo

314 TemmoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana

temnepatyp Llenbcus
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Mogens upeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-

315 KMHETUYECKOM TEOPUU UACAIBHOIO ra3a
AbGcomoTHas Temmeparypa Kak Mepa CpedHed KHHETHYeCKOi
3.1.6 SHEPIrUM TEIUIOBOTO ABWXKEHUs dvacTul] rasza. Illkama temmnepatyp
KensBuna
3.1.7 Vpasuenue Knaneipona — Menneneena. 3akon JlaibroHa
31.8 l'a3oBbIe 3akoHBI. M30mpoLiecChl B MAEATBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa: U30TepMa, H30X0pa, n3odapa
3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[IpakTuueckue pabotThl. M3mepeHue Macchl BO3AyXa B KJIACCHOM
3.1.10 komHare. MccienoBanue 3aBUCMMOCTH MEXKIYy IapaMeTpamu
COCTOSIHUS pa3peKEHHOI'0 Ta3a
OCHOBbI TEPMOJMHAMUKN
391 TepmoanHamMuueckas cucrema. BryTtpenHss JHEprus
o TEPMOAMHAMHYECKON CUCTEMBI U CITOCOOBI €€ N3MEHEHHS
399 KonnuectBo  Teminorel W pabota. BHyTpeHHsss  dHeprus
0JIHOATOMHOTO MJI€aJIbHOI'O T'a3a
Bunel Temionepenayun: TEMIONpPOBOIHOCTb, KOHBEKIIUS, U3IyUEHHE.
3.2.3 TennoéMmkocTh Tena. YaenbHasd TEIIOEMKOCTH BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI P TEIIONepeaayue
[IepBbli 3akOH TepMoOaMHAMMKHU. lIpumeHeHue mnepBoro 3akoHa
324 TEPMOAMHAMHUKHU K wu3ompoleccaMm. ['paduueckas uHTeprperanus
3.2 paboThI Ta3a
TennoBsle MamuHbl. [IpUHOMNBL ACHCTBUSA TEIJIOBBIX MAIIMH.
395 [IpeoOpazoBanusi ’HEpruu B TEIUIOBBIX MammHax. Kosdduiment
- none3noro gerictBus (manee — KIIJ) termmoBoit Mamumubl. I{uki
Kapno u ero KIIJI
Bropoit 3akon TtepmonuHamuku. HeoOpaTumocTe mpolieccoB B
3.2.6 npupoae. TerioBble JBHUraTeNd. OKOJOTHYECKHE TMPOOIEMBI
TEIUIOPHEPTETUKHI
307 TexHuueckue yCTpOICTBa: [BHUraTellb BHYTPEHHEIO CrOpaHus,
- OBITOBOW XOJOMIbHUK, KOHIUIIHOHED
3.2.8 [IpakTuyeckue paboTel. M3Mepenue yienbHOH TeI0EMKOCTH
ATPET'ATHBIE COCTOSAHNA BEHIECBA. ®A30BBIE [TEPEXO/IbI
[TapooOpa3zoBanue u KoHAeHcauusd. McmapeHne u KUIICHHE.
3.3.1 VYnenbHas Temyora nmapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPaTyphI
KUTICHUS OT JTaBJICHUS
330 AOCONTIOTHAsI 1 OTHOCUTEJIbHAS BIAXXHOCTHh BO3ayxa. HackImeHHbIN
nap
Teépmoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIHUS
3.3 333 cBoicTB  KpucTtayuioB. JKunkue  Kpuctauibl. CoBpeMeHHbIE
MaTrepuabl
334 [InaBneHne u KpucTaM3alMs. YIelbHas TEIJIOTa IUJIaBJICHUS.
CyOmumariust
3.3.5 YpaBHEHHE TEIJIOBOTO OaiaHca
TexHuueckue ycTpoucCTBa: TUTPOMETP U TICUXPOMETP, KaJTOPUMETP,
3.3.6 TEXHOJOTMM IOJyYEHUS] COBPEMEHHBIX MaT€pUalIOB, B TOM UHUCIIE

HaHOMAaTCpHaAJIOB, © HAHOTCXHOJIOT'HHU
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3.3.7

[Tpaktrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa

4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DNekTpu3zanusa  Tel.  OJJeKTpuueckuid  3apsa.  JlBa  Buzaa
AIEKTPUUYECKUX 3aPSI0B
4.1.2 [IpoBOIHMKH, AUBIIEKTPUKH U MOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa
4.14 B3aumoneiicteue 3apsanoB. 3akon Kymnona
Dnektpuueckoe rmosie. HanpsKEHHOCTh 3IEKTPUUECKOTO  TOJISL.
4.1.5 [Mpunnun cyneprno3uuuu. JInHUM HANPSKEHHOCTH JIEKTPUUYECKOTO
T0JIs
4.1 416 PaGora cun snekrpocratuueckoro mons. [lorenmuan. Pasnoctsb
MOTEHIMAJIOB
417 [IpoBOAHMKN U NUATEKTPUKH B MOCTOSTHHOM JJIEKTPHUYECKOM TIOJIE.
JlysnexkTpudeckasi IPOHUILIAEMOCTh
418 OnekTpoéMkocTh. KoHzmeHcaTop.  DJEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOT0 KOHIEHCAaTopa
Texuuueckue yCTpOiiCcTBA: ANEKTPOCKOTI, ANEKTPOMETP,
4.1.9 9JEKTPOCTATUUECKAsT  3alllUuTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP
4.1.10 [IpakTrueckue paboTel. I3MepeHne 3IeKTPOEMKOCTH KOHIEHCATOPA
IIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
401 VYcnoBusi CylIECTBOBAHMSI TMOCTOSIHHOTO — 3JIEKTPUUYECKOTO TOKA.
o Ucrounuku Toka. Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hamnpspkenune. 3akon Oma aiia ygacTka 1enu
423 DNEeKTPUYECKOe  COMPOTHBJICHHE.  YJEIbHOE  CONPOTHBICHUE
BeIllECTBA
494 [TocnenoBarenpHOe, TapalIeIbHOE, CMEIIAHHOE COEAMHEHUE
MIPOBOJIHUKOB
4.2.5 Pabota anexkrpuueckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) w  BHYTpeHHEe
4.2.7 CONPOTUBJICHHE MCTOYHUKA TOKa. 3akoH Owma sl TOJHOH
49 (3amMKHYyTOH) 2nekTprueckoi renu. KopoTkoe 3aMbikaHue
478 DNEeKTpOHHAss MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT TeMmepaTypbl. CBEPXIIPOBOIUMOCTH
429 DneKTpuyecKuil TOK B Bakyyme. CBOMCTBA 31IEKTPOHHBIX MyYKOB
[TonynpoBonuuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTh
4.2.10 noynpoBoiHUKOB. CBoMCTBa p-n mepexoza. [lomympoBogHUKOBBIE
puOopHI
4211 ONEeKTpUYECKUH TOK B  DJIEKTPOJIUTAX. OJEKTPOJIUTUYECKAs
o Jyccoumanus. JIEKTPOIU3
DJIEKTpUYECKMH  TOK B Taszax. CaMOCTOSITENIbHBI U
4.2.12 HECaMOCTOSTENbHBIA pa3psil. Pa3inuyHble THUIBI CaMOCTOSATEIBLHOIO
pazpsaa. Monnus. [1nazma
4213 TexHuueckue yCTpPOMCTBA: aMIEpMETpP, BOJBTMETP, PEOCTaT,

HUCTOYHUKH TOKA, 3JIEKTPOHArPEBATEIbHbIE pudopHl,
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AJEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHMUS,
BAaKyyMHBII MO/, TEPMUCTOPbI u (doTope3nucTopsl,
MOJIYITPOBOJIHUKOBBIN MO/, ralbBaHUKA

[IpakTuueckne pabotbl. l3ydeHue CMEIIAHHOTO COEAMHEHUSA
PE3UCTOPOB.

4.2.14 Mamepenne OJIC HUCTOUHMKA TOKa M €ro  BHYTPEHHErO
cornpoTuBieHus. HabmoaeHne 31eKTpoinza
11 KUIIACC
Kox Kon
o NpoBepPsIEeMOro IIpoBepsiemble 3J1eMEHTHI COiEPKAHUS
3J1eMeHTAa
4 OJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATI'HUTHAA NHAYKIA
4.3.1 [TocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSSHHBIX MATHUTOB
MarnutHoe mone. Bekrtop MarHuTHOM wMHAykuuu. IIpuHiun
432 cyneprio3uiui. Jluaum marautHoM wuHAykuuu. Kapruna nuxuit
MarHUTHON MHAYKIIMH TOJIS1 TOCTOSTHHBIX MAarHUTOB
MarauTHOE TIOJNE€ TPOBOAHMKA € TOKOM. KapTwHa nuHMI OIS
433 JUIMHHOTO MPSMOTO0 TMPOBOJAHMKA W 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJHMKA, KaTylIKu ¢ TokoM. OneIT Opcrena. Biaumoneiictsue
MIPOBOJIHUKOB C TOKOM
434 Cuna Amnepa, e€ MO1yJIb U HallpaBJIEHUE
435 Cuna Jlopeniia, e€ MOy b U HampaByieHUE. J[BIKEHHE 3apsyKEHHOM
YaCTHUIIBI B OJJHOPOJIHOM MarHUTHOM monie. Pabota cumnsl JlopeHia
4.3.6 SIBIIeHME DIEKTPOMAarHUTHOW UHAYKIIUN
4.3 4.3.7 [ToTok BEKTOpa MAarHUTHOM MHIYKLIMU
4.3.8 O/1C nnayKuuu. 3aKOH IEKTpOMarHuTHOW nHAyKu Papanes
43.9 BuxpeBoe anextpuyeckoe mnose. I/1C MHAYKIMH B NPOBOJHUKE,
JBUKYILIEMCSI IOCTYNIATEIbHO B OJJHOPOJHOM MarHUTHOM I10JIE
4.3.10 IIpaBuiio Jlenuna
4.3.11 WunyktuBHOCTh. SIBnenue camonnaykuuu. 31C caMOMHAYKIIMH
4.3.12 OHeprus MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE MOJIe
TexHnueckue YCTpOMCTBA: MTOCTOSIHHBIE MarHuThl,
4.3.14 3JIEKTPOMATrHUTHI, JIEKTPOJABUTATENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIITMOHHAS T€Yb
[Ipaktrueckue paboTel. M3ydyeHne MarHUTHOTO TOJSI KaTYIIKH C
4.3.15 ToKOM. VMccrnenoBanue 1eMCTBUS MOCTOSSHHOTO MarHuTa Ha paMKy C
ToKOM. VccienoBanue siBJICHUS DJIEKTPOMArHUTHON MHIYKITHH
5 KOJIEBAHUSA 11 BOJIHBI
MEXAHWMYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A
511 KonebarenpHas cucrema. CBoOGomHbIe KosieOaHus. ["apMoHndeckue
5.1 o konebanus. [lepuon, yacrota, ammntyaa u ¢aza konedbanui
5.1.2 [IpyxrHHBINA MagTHUK. MaTeMaTUYECKUN MAasTHUK
5.1.3 YpaBHeHHe TapMOHWYECKMX Kojebanmii. Kunematmdeckoem
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5.2

JUHAMHWYCCKOC OITMCAaHHEC K0JIe0aTEIBHOTO JABHXKXCHUA

[IpeBpamienue sHepruu Mpu TapMOHUYECKUX KonebaHusx. CBs3b
AMIUTUTYBI KOJICOAHWI WCXOAHOW BEIMYUHBI C aAMILTUTYJaMHU
Kojie0aHui e€ CKOPOCTU U YCKOPEHHUSI

5.1.6
5.1.7

Konebatenbublii  koHTYp.  CBOOOIHBIE  3IEKTPOMArHUTHBIC
Kone0aHus B MJACAIBHOM KOJIeOaTeIbHOM KOHTYype. AHAJIOTUs
MEXKAY MEXaHWYECKUMH M 3JCKTPOMArHUTHBIMH KOJECOAHUSMH.
®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPTUU B UACAILHOM KOJI€0aTeIbHOM KOHTYpE

Boinyxknennsle Mmexannyeckue kosedanus. Pesonanc. PesonancHas
KpuBasi. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHbIE KOJICOAHNUS.

5.1.8
5.1.9

[lepemennblii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

MOMHOCTh TEPEMEHHOTO TOKAa. AMIUIUTYJHOE U JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAIMPSHKEHUS

5.1.10

5.1.11

Tpanchopmarop. IlpousBoacTBo, mepenada u  noTpebieHHe
ANEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH IIPU MPOU3BOJICTBE
ANEKTPUYECKOM SHEpPTHUH. Kynbrypa UCIIOJIb30BaHUS
JEKTPOIHEPTHH B IOBCEAHEBHOMN KU3HU

Texnudeckue ycTpoicTBa: cercMorpad, >IEKTPUUYECKUM 3BOHOK,
JIMHUU 3JEKTpoIiepeaayd

5.1.12

5.2.1

IIpaktnyeckue paboThl. MccienoBanue 3aBUCUMOCTH HEpuoJia
MasblX KoyieOaHWI rpy3a Ha HUTHU OT JJMHBI HUTH U MAacchl rpy3a.
HccnenoBanue NEpeMEHHOIO TOKA B IIEMM W3 IOCIEAO0BATEIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U pe3ucTopa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI
MexaHnuyeckue BOJIHBI, YCJIOBHS pacnpocrpaHeHus. Ilepuon.

CkopocTh pacnpocTpaHeHusi W JiiiHa BOJIHBL. [lomepednsie u
MIPOJOJIbHBIE BOJIHBI

5.2.2

###Par### atepdepennyst u audpaxiyss MEXaHU4eCKUX BOJIH

523

5.2.4

5.2.5

5.2.6

5.2.7

3Byk. CkopocTh 3ByKa. I'pomkocTh 3ByKka. Bwicota TOHa. TemOp
3ByKa

DNeKTpOMarHuTHBIC BOJTHBI. YcnoBust U3ITY9YCHUS
9JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenranus BektopoB E, B u
U B DJIGKTPOMArHUTHOHM BOJIHE B BAaKyyMe

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, IPEIOMIICHUE,
NoJIsipU3aLus, Tudpakus, UHTEpEepeHIIHsL. CkopocTtb
AJIEKTPOMArHUTHBIX BOJIH

[IIxana 351eKTPOMarHUTHBIX BOJH. [IpuMeHeHne 21eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

[IpuHnunel  paguocBs3M W TeneBuAeHUsA.  Paanonoxanus.
DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEN CPEJIbl

5.2.8

Texuudeckue YCTPOWCTBA: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIBTPa3ByKOBasl JUArHOCTMKAa B TEXHUKE W MEAUIMHE, panap,
paaronpuEéMHHUK, TeIeBU30p, aHTeHHA, TenedoH, CBY-meun

5.3

OIITUKA

5.3.1

[IpssMOnMHENHOE pacIpOCTPaHEHHE CBETAa B OJHOPOJHOM Cpele.
JIy4 cBeta

532

OtpaxeHne cBeTa. 3akOoHbl OTpaxkeHus cBeta. IlocTpoenue
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M300pakeHMI B TUIOCKOM 3epKalie

[Ipenomnenue cBera. 3aKOHBI TPEIOMJICHUST CBeTa. AOCOIIOTHBIN

>33 [0Ka3aTeNlb IPEJTOMIICHUS

534 IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yros IOJIHOTO
BHYTPEHHEI0 OTPaKEHUS

5.3.5 Jucnepcus ceera. CioxxHbIN cocTaB Oesoro cera. L{Bet
Cobuparoiue U paccerBaronye JUH3bl. ToHKas nuH3a. DOKycHOE

536 paccTosiHMUEe M OINTHYECKas cujia TOHKOM JMH3bL. [locTpoenue
M300paXkeHU B COOMPAIOIIMX M paccerBaronux auH3ax. Gopmyia
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOE TUH30HM

5.3.7 [Ipenensr TPUMEHUMOCTH T€OMETPUYECKON ONTHKU

Wntepdepeniuss  cera. KorepeHTHble UCTOYHHMKH. Y CIIOBUS
5.3.8 HAOJIOACHNST MAaKCUMYMOB M MHUHMMYMOB B HHTEP(EpPEHIMOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX HICTOYHUKOB

Hudpakmus  cera.  Judpakumonnas  pemérka.  YciaoBue
5.3.9 HaOIOACHUS IJIaBHBIX MaKCHMYyMOB pu NaJeHuU
MOHOXPOMAaTHYECKOI0 CBeTa Ha TUGPAKIIMOHHYIO PEHIETKY

5.3.10 [Tonsapuzanus ceera
Texuuueckue yCTpOHCTBA: OYKH, ayma, doToanmapar,
5.3.11 MPOEKIIMOHHBIN  alapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs

OMNTHKA, MU PAKIIMOHHAS PEHIETKA, MTOJSIPOH]L

[IpakTuyeckue paboTel. l3mepeHue mokaszarens MPeIOMIICHHUS.
5.3.12 WccnenoBanue cBoiicTB M300pakeHuN B JnuH3ax. HaOmroxenue
JMCIIEPCUU CBETa

SJIEMEHTAHI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuubl TPUMEHUMOCTH KJIACCMYECKOM MexaHuku. I[locTynaTel
6.1 TEOPUU OTHOCUTEIBHOCTU: WHBAPUAHTHOCTb MOJIYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUAI OTHOCUTEIILHOCTH DUHINITeHHA

6 6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHE BpEMEHU U
COKpAIICHHUE JUIMHbI
6.3 DHeprus U UMMYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBs3b Macchl C JHEpPruel M HMMITYJbCOM CBOOOJHOM YaCTHIIBI.
' DHEprust MOKOsi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3NKA
BJIEMEHTBI KBAHTOBOI OIITUKH
711 ®otonbl. Popmyna [Inanka cBsi3u 3HEpruu HOTOHA C €r0 YaCTOTOM.
DHeprus U UMMIyibC GpoToHa
710 OTtkpeiTue u uccienaosanne poroddpdexra. OmpiTel A.I'. CtoneTona.
3akoHsbl hoTordexTa
7.1 713 VYpaBuenue OitHmTeiHa 1 dotorddexra. «KpacHas rpaHuna»
dhoTodrddexra
7.1.4 Jasnenue cBera. OnwiTel [1.H. JIeObenena
7.1.5 XHUMHUUYECKOE IEHCTBUE CBETA
716 Texuuueckue ycrponcTBa: GoTONEMEHT, (HOTONATUNK, COTHEUHAS
OaTapest, CBeTOINO
75 CTPOEHHME ATOMA
7.2.1 Mogenb aroma Tomcona. OnbiTel Pezepdopia mo ucciie1oBaHuo
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cTpoeHus aroma. [lnanerapHast MozieNbp aToma

[Toctynarer bopa. Uznydyenume wu moryomieHue ¢GOTOHOB IPHU

7.2.2 [IEpeXo/ie aToMa C OJHOIO YPOBHS SHEpruu Ha Jpyroi. Bunel
cnekTpoB. CIIeKTp YpOBHEM 3HEpruu aTomMa BOJI0poJa
793 Bonnossie cBoiictBa yactul. Bonnsl ge bpoiing. KopnyckymnsipHo-
BOJIHOBOH ayanu3M. J{udpakius 31eKTpOHOB Ha KPUCTAILIAX
794 CrioHTaHHOE U BBIHYX/IEHHOE U3JIy4eHHE. Y CTPONUCTBO M IPUHLIUIT
paboTHI 1a3epa
795 TexHuueckue ychoﬁCTBa: CHEKTpaJIbHbII aHanu3 (CIEeKTPOCKOII),
J1a3ep, KBAaHTOBBII KOMIIBIOTED
7.2.6 [TpakTrueckue padoTsl. HabmroaeHue TMHEHYaToro crekTpa
ATOMHOE AJ1PO
7.3.1 MeTo1b1 HAOIOICHUS U PETHUCTPAIIUU DJIEMEHTAPHBIX YaCTHUIL
OtkpeiTue  pagumoaktuBHOocTH.  OmbiTel  Pesepdopna  mo
739 OINpPEENIEHUIO COCTaBa paJAMOAaKTUBHOIO u3myuyeHus. CBoiicTBa
anbda-, Oera-, raMma-u3Iy4YeHUusd. BiusHUE pajMOaKTHBHOCTH Ha
YKUBBIE OpraHU3MbI
OtkpbiTue mpoTOHa M HeilTpoHa. HykioHHas wojens sjpa
7.3.3 Ieitzenbepra — MBanenko. 3apsan spa. MaccoBoe 4uCIO sJpa.
N3otomsl
73.4 Anbda-pacnaa. DJEKTPOHHBIA W TO3UTPOHHBIA OeTa-pacmaj.
I'amma-u3nyuenue. 3akOH paJuoaKTUBHOIO pacnaja
7.3 735 DHeprus cBsi3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt macchl
sapa
7.3.6 SnepHble peakuuu. JlelieHUe U CUHTE3 SAEp
Snepubiii  peakrop. Tepmosinepubiii cunHte3. IlpoGiaembr u
7.3.7 MEePCIEKTUBBl  SIAEPHOW DHEPreTHKU. IKOJOTUYECKHE aCIEeKThI
SIEPHOM DHEPrETUKU
738 OnemMeHTapHbIE YaCTHLIBI. OtkpeiTHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
73.9 TexHudeckue ycTpoucTBa: JO3UMETP, Kamepa BuiibcoHa, snepHBbIit
peakTop, aToMHast 6omMba
73.10 [IpakTuueckue padbotsl. MccnenoBanue TpekoB yacTull (110 TOTOBBIM
¢dororpadusm)
OJIEMEHTBI ACTPOOU3UKU
31 Bun 3Bé3gHoro neba. CosBe3awsi, sipkue 3BE3NBI, IIAHETHI, UX
BUJIUMOE JIBUKECHHE
Conneunas cucrema. [lnanersl 3emMHO# rpynmnsl. [L1aHeThI-rUranThl
8.2 U MUX CIYyTHHMKH, KapJMKOBble IIaHeThl. Manble Tena CosHeuHOU
CUCTEMBI
8 8.3 Comnre, potochepa u atmochepa. CoHeuHass aKTUBHOCTh
8.4 Hctounuk sHeprun CosiHIa v 3BE311
3BE31pl, MX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paauyc, TeMIeparypa, nx B3aUMOCBS3b. Jlnarpamma
8.5 «CTIEKTPAJIbHBIA ~ KJIacC — CBETUMOCTb». 3BE3/bl  TJIaBHOU

OCJIEN0BATEILHOCTH. 3aBUCHUMOCTL «MAacCa — CBETHUMOCTBLY» I
3BE3]1 TJIABHOW MOCJIE0BATEIHLHOCTH
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8.6

###Par###BHyTpeHHee CTpPOCHUE 3BE3. CoBpeMeHHbIE
MIPEICTABICHUS] O NMPOUCXOXAECHNN U 3Bojtounn ConHua u 3BE3A.
Dransl )KU3HU 3BE3]1

8.7

8.8

Muneunbii Ilyte — nama [Manaktuka. CnupanbHas CTPYKTypa
lanaktuku, pacnpenenenue 3BE3N, raza U nbuid. [lomoxenue u
newkenne Comana B [amaktuke. Ilnockas u  cdepuueckas
MOJCUCTEMBI ['amakTuku

Tunel ranaktuk. PaguoramakTuku M KBasapbl. UEpHbIE IbIpBI B
slpax raJlakTUK

8.9

Bcenennas. Pacmmmpenune Bceenennoii. 3akon Xa0O6ma. Pa3zGeranue
rajlaktuk. Bospact u pamumyc BceneHHol, Teopus bosbmioro
B3pbIBa. Mojenb «ropsiueid Beenennoi». PenukToBoe usinyyeHue

8.10

MacmrabHas CTPYKTYypa Bcenennoii. MeraranakTuka.
Hepeménnsie npobieMbl acTpOHOMUHT
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

CPEJHET'O OBIIET'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/IHero o01ero 00pa3oBaHus

CchopMupoBaHHOCTh yYMEHUH pacro3HaBaTh (U3WYECKHE SBJICHUS (IIPOLECCHI) U
OOBSICHATh MX Ha OCHOBE U3Y4YE€HHBIX 3aKOHOB

Brnagenune ocHoBomomararomMu  GU3MYECKUMHU TMOHSATHSAMH U BEJIMYUHAMH,
XapaKTepU3yIOIUMHU (HU3HUUECKHUEe MPOLIECCHI

ChopMuUpOBaHHOCTb yYMEHMM NPUMEHSTh 3aKOHbI KJIACCHYECKOH MeXaHHKH,
MOJICKYJISIPHOW (PM3UKH U TEPMOAWHAMHKH, DJIEKTPOJAUHAMHUKH, KBAHTOBOW (DU3UKU
Ul aHanu3a M OOBSCHEHUS SBJICHUH MHUKPOMHUpPA, MaKpoOMUpa M Meramupa,
pa3nuyath YCIOBHs (TpaHUIBI, 00JaCTH) NPUMEHUMOCTH (DU3MUECKUX 3aKOHOB,
[IOHMMaTh BCEOOLIUI XapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OIPAHUYEHHOCTh
HCIOJIb30BaHUSl YACTHBIX 3aKOHOB; aHAJU3UpPOBaThb (U3UYECKUE IPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE ITOJIOKEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMupOBaHHOCTb YMEHMS pas3iuyaTh YCIOBHS INPUMEHMMOCTH Mojelei
(U3NIECKUX TN U TPOLIECCOB (SIBICHUI)

CdopmupoBaHHOCTH YMEHUS pelIaTh pacu€THBIE 3a7aud C SBHO 33JaHHON U HESBHO
3aJJaHHON (U3UYECKOM MOJEebI0: Ha OCHOBAHUHM aHajIM3a YCIOBUS BBIOUpPATh
¢u3nueckue MOJeNu, OTBeYalllue TPeOOBaHUSAM 3a7aud, MPUMEHSTh (HOPMYIHI,
3aKOHBI, 3aKOHOMEPHOCTU U MOCTYyJaThl (U3NYECKUX TEOPUH MpPU HCHOIB30BAHUHU
MaT€MaTHYECKUX METOJOB PEIICHMs 3a1ad, MPOBOAUTH PAcUETbl HAa OCHOBAaHUU
MMEIOIIMXCA JAaHHBIX, aHAJIU3UPOBATh PE3YIbTAaTbl U KOPPEKTHUPOBATH METOJBI
peuieHus ¢ y4€TOM MOJYYEHHBIX Pe3yJIbTaTOB

Pemarp kauecTBeHHBbIE 3adaud, TpeOyrolIMe NPUMEHEHUS 3HAHUN W3 pa3HBIX
pa3fenoB IIKOJIBHOTO Kypca (U3MKH, a TaKKe HMHTErpalMy 3HAaHUM U3 JAPYrHX
MIPEAMETOB €CTECTBEHHOHAYYHOIO LHKIJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOYKY
paccyKIeHUi C OMOpoil Ha M3y4yeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (puznueckue
SIBIICHUS

Brnagenne oCHOBHBIMH METO/JaMU HAYYHOTO MMO3HAHUS, UCIOIB3YEMBIMU B (DU3HKE:
MPOBOJIUTH TPSMBIE W KOCBEHHBIE HW3MEPEHHS (PU3MUECKHX BEIWYWH, BBIOWpas
ONTUMAJIBHBIA CIIOCOO M3MEpPEeHHs] M WCIONb3ysS W3BECTHBIE METOJBI OIICHKH
MOTPEITHOCTEH M3MEPEHHH, MPOBOJUTH HCCIIEIOBAHHUE 3aBUCUMOCTEH (Pu3Mueckux
BeJIMYUH C UCIOIB30BAaHUEM TPSAMBIX H3MEpPEHUH, OOBICHITh MONYYCHHbBIE
pe3yIbTaThI, UCTIONB3Ys (HU3UIECKHE TEOPUH, 3aKOHBI U TIOHATHUS, U JCJIaTh BHIBOJIBI;
coOIoAaTh MmpaBuiIa 0€30MacHOr0 TPyAa MPHU MPOBEICHUH HCCIEIOBAHUN B paMKax
y4eOHOro  JKCIEPUMEHTa M  y4eOHO-HCCIIEIOBAaTEeNIbCKONW  JIeATENbHOCTH  C
UCIOJIb30BaHUEM IU(MPOBBIX H3MEPUTETBHBIX YCTPOHCTB U  J1a00OpPaTOPHOTO
00opyIoBaHUS

CdopMUpOBaHHOCTh YMEHHUH aHAIM3UPOBATH M OIEHUBATH MOCIEACTBUS OBITOBON U
HpOHBBOI[CTBeHHOfI JCATCIIBHOCTU YCJIOBCKaA, CBSI321HHOI>1 C q)HBI/I‘IeCKI/IMI/I
mporeccaMi, C TO3HWIMH AKOJOTHYECKON O€30MacHOCTH; MPEJACTaBICHUNH O
palMOHAIBHOM  [PHUPOAOIOIL30BAHUU, a TaKKe pPa3yMHOM HCIIOJIb30BaHUU
JOCTUKEHU HAayKM M TEXHOJOTUM sl JaJbHEWILIEro pPa3BUTHS YEJIIOBEUYECKOIO
oOmiecTBa

OBnazieHne pa3aMyHBIMU criocobamMu  paboTel ¢ uHpopmarumei (u3nIecKoro
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COACpXKKAaHUA C HCIIOJBb30BaAHHMEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHLIX TGXHOHOFI/Iﬁ;

pa3BUTHE YMEHUN KPHUTHYECKOTO aHAJIM3a W OIEHKU JIOCTOBEPHOCTH IOITyYaeMOM
nHpopmaruu

ChopMHUpPOBaHHOCT, YMEHHUH MPUMEHSATH OCHOBOIIOJATAIOIIME ACTPOHOMHYECKUE

10 TOHATHS, TEOPHU M 3aKOHBI JUIA AHATM3A M 00BsiICHEHUS (DU3HUECKUX npgueccms,
MPOUCXOAAIIMX Ha 3BE3NAX, B 3BE3MHBIX CHUCTEMax, B MEXKTaJIAKTHYECKOW Cpene;
IBIKEHUA HEOSCHBIX TEII, DBOJIIOLNHY 3BE311 1 Beenennon

INIEPEYEHD 2JIEMEHTOB COIAEPXAHUSA, IIPOBEPAEMBIX HA EI'D I1O
POU3UKE

Kon Kon

pasiena/rems1 | snemenTa IIpoBepsieMblii 31€MEHT COLepPKaAHUS

1 MEXAHUKA

1.1 KNMHEMATUKA

111 Mexaunueckoe nBmkeHre. OTHOCHTEIBHOCTE MEXaHHMYECKOoTro ABrkeHms. Cucrema
o oTcuéTa

MaTepI/IaJ'ILHaﬂ TOYKa.

ol | TpacETopHE
Eé€ pannyc-sekTop:
Fle)=(xlz) vle)=(r)),

TpaeKTopIIA,

HepeMelIeHIIe:
AF =F(t))~F(t) =T, -1, = X
= (Ax, Ay, Az),

IIyTE.
Cro:xeHIle IepeMelIeHIIT:

Ay =4, +47;

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

Ax .
L13 | v, =— =X, agalorm4HO v, =V, U.=ZI
Al |40 ’

CoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemereHus U MyTH MaTepUaIbHON TOUKH MIPH MPSIMOTUHEHHOM
JBYDKCHHU BJIOJIb OCH X IO TPaUKy 3aBUCHMOCTH V,(t)
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Konx Kon N
ITpoBepsieMblii 3J1eMEHT COAepPKAHMSI
pa3jaena/TemMbl | 3jieMeHTa
. _ AD .,

‘VekopeHIe MaTepHaTbHOI TOYKIL d = — =0, = [al_ a_.a_ ] .

114 A Lo
Au o, :
a =—2=| =(uv,),". aganor4Ho a, = (v, |’, a.=(v. ).
At |y ' o

PaBHOMEpHOE MPSIMONHHEHHOE ABHKEHHUE:
1.1.5 x(t)=x0+voxtx(t)=Xx0+Voxt

vx(t)—vOx=constvx(t)—vox=const

PaBHOyCKOpEHHOE MPSIMOJIUHENHHOE ABHKEHHUE:

x(t)=x,+uv, t+ ol

- i 1} Ox 2

v (t)=u, +at
116 | a,=const

2 _ 2 o) e e
Uy Y, = <a, ["Ll ""1]
U - U'\
TIpi NBIDKEHINI B OJ{HOM HANPABNESHIH MyTh S= 1 2.7

CBoOomHOe mageHue. Y CKOpeHHe CBOOOIHOTIO TTaJICHUSI.

Vi ')
g
Yo o
9, Xo T':

JBmxeHue Tesa, OpOLIEHHOTO MO YIJIOM 0. K TOPU3OHTY:
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Konx Kon e
IIpoBepsieMblii 3JieMeHT cOAep:KaHNSA
pa3jaena/TemMbl | 3jieMeHTa
[‘a{f}— X+ Ut =2 tUcosa- £
11{ =1y + Uy, r+g1——1 + U, sina- i
2 2
v (t)=u, =v,cosa
v.(t)=v,, +g 1=vsino— g
g, =0
g =—g= const
KpuBonuneitnoe nBmkenue. J[BikeHe MaTepUAIbHON TOYKH 110 OKPYKHOCTH.
YrnoBas v TUHEWHAsI CKOPOCTh TOUKH: V=0ORvV=wR .
1.1.8
IIpu paBHOMEpHOM JBIDKEHMH TOUYKH 10 OKPYXHOCTH 0=2n[=2mvw=T2m=2mv .
entpocTpemuTenpaOE YCKOpEHHE Touku: anc=v2R=w2Rauc=Rv2=w2R . [Tonroe
YCKOpEHHE MaTepHAITLHON TOUKA
1.1.9 TBépnoe Teno. IlocTynaTensHoe U BpalaTeabHOE IBUKEHNE TBEPIOrO Tela
1.2 JUHAMUKA
121 WNuepunansuele cucreMsl orcuéra. Ilepsblil 3akoH Hetorona. IIpMHIMII OTHOCUTENIBHOCTH
o lanunes
1.2.2 Macca Tena. [TnotHocTs BemecTBa: p=mVp=Vm
1.2.3 | Cuna. IIpunmun cynepnosuiuu cuit: F paBropeictB=F 1 +F2 +... Fpasnoneiicrs=F1+F2+...
124 Bropoii 3akon Herorona: mns  marepuansHoi  Toukn B MCO F1'=mal Fi=mai
- ; Ap’=F AtAp=FAt npu F'=constF=const
< —
Fil" F 21
1.2.5
Tperuii 3akon HeroToHa mist MaTepuanbHbix Todek: F12°=—"F21Fi2=—F21
3aKOH BCEMUPHOTO TATOTEHUS: CHJIbBl MPUTSDKEHUS MEXIY TOUCUHBIMH MaccaMu
paBHbl F=Gm1m2R2F=GRomimz .
1.2.6
Cuna Txectu. LleHTp TsDkecTH Tena. 3aBHCHMOCTB CHUIBI TSDKECTH OT BBICOTHI h Hax
MMOBEPXHOCTHIO TuIaHeThI pagmycoM Ro: mg=GMm(RO+h)2mg=(Ro+h)2GMm
1.2.7 Cwa ynpyrocta. 3akon ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna tpeHus ckonbxeHus: FTp=puNFmp=uN .
1.2.8
Cuna tpenus nokosi: FTp<uNFrmp<uN .
Koaddunuent tpenus
1.2.9 | JaBnenue: p=FLSp=SF1.
1.3 CTATHUKA
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Konx Kon N
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
pa3jaena/TemMbl | 3jieMeHTa
(o
1.3.1 F
MOMEHT CHIIBI OTHOCHTEIIFHO OCH BPAIICHUS:
[M| = FL, rae 1 — miedo cuitbl F'F OTHOCHTEIIBHO OCH, IPOXOALICH Yepes
TouKy O NMepIeHIUKYISIPHO PUCYHKY
LlenTp macc Tena. LleHTp Macc cCUCTEMBI MaTEPUATBHBIX TOUECK:
132 romMm=mlrl"+m2r2 +..m1+m2+...rum=mi+m2+...miri+mar2+....
B oaHOpOIHOM T0JIE TSHKECTH (g =Cconst)(g=const) LeHTP MacC TeNla COBIAIAET C €T0
HEHTPOM TSKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
1.3.3 J';MI-FAMI +...=0
\[}:"1 +F,+...=0
1.34 3axoH [lackans
1.3.5 Jasnenue B xuakoctH, nokosuieiica B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F"Apx=—"PBbITeCHFApx=—Phprrect ,
1.3.6 ecsu Teno U xuaxoctb nokosaTes B UCO, To FApx=pgVBbiTecHFApx=pg Vesirecn
VYcnoBue ninaBaHus Ten
1.4 3AKOHbBI COXPAHEHHM S B MEXAHUKE
14.1 VIMIynibe MaTepuasibHOM TOUKH: P =mv_p=mv
1.42 | UMnynbe cuctembl Te: p =p1 +p2 +...p=pi+p2+...
3aKOH U3MEHEHUS U COXpaHCHUA UMITYJIbCA:
B UCO Ap =A(p1”+p2 +...)=F 1BHemHAt+F 2BHeHA... Ap=A(p1+p2+...)=F1snemn
At+F2premuAt+...
143
B CO , ecniu Ap =A(p1”+p2”+...)=0Ap=A(p1+p2+...)=0,
ecmu F 1suemn+F 2BHemn+... =0 F1 snewn+F2enemn+...=0
PeakTiBHOE HBIKCHUE
144
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Kon Kon

pasiena/rems1 | snemenTa IIpoBepsieMblii 31€MEHT COLEpPKAHUS

Pabora cuiel Ha MajIOM TIEpEeMEIICHHH

A=|ﬁ'|-|ﬁf‘|-c05 a=F -Ax

o F
D
145 MOIIIHOCTE CHIIBI:

ecIu 3a BpeMs AtAt paboTa CHIIBI H3MEHSETCS Ha , TO MOIIHOCTH CHIIBI

P_M

=— =F-p-cosa
ﬂhf Ar—l

Kunernueckas sHeprusa MaTepuanbHol Touku: Exun=mv22=p22mEwm=2mv2=2mp2

1.4.6
3aKoH U3MEHEHNUS! KHHETHUYECKOI SHEPTUH CUCTEMBI MaTepHabHbIX Touek: B UCO
AExma = A1+ A2 + ...
IlorenumnanbHas HEPTHUS:
it noreHnuanbHbIX cil A12=Elnorenn—E2norenn—=AEnorennd12=FE1norean—FE2norenn
_:AEHOTCHII .

1.4.7
[ToTennuanbHast SHEPTUs MaTepUAIbHON TOYKH B OTHOPOIHOM IT0JIE
Tsokectd: Enmotenn=mghEnoresu=mgh .
[ToTeHnmanbHas 3Heprus ynpyro nehopmupoBanHoro tena: EnoreHn=kx22 Enorenn=2kx2
3aK0oH U3MEHEHUS U COXPAHEHUS MEXaHNYECKON YHEPTUH:
Frex = B + Emre:—m-

1.4.8
B IICO AEex = Agcex HEMOTEHLL CHI
B IICO AE,x =0, eCIH Agcex zenoresn. ez = 0

1.5 MEXAHMWYECKHWE KOJIEBAHWS 11 BOJIHbBI

lapMoHMYeckre KoJieOaHHWs MaTepHATbHOM TOYKH. AMIUTUTYAa W (a3a KoyieOaHHH.
Kunemarnueckoe onucaHue:

151 | A =Asin(wtf+o,).
v (H=x

a(H=(v,), =X =a +0'x=0,
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Kon
pa3zaena/TeMbl

Kox
3JIeMEeHTa

IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS

o€ X - CMEIICHHUE U3 PaBHOBECHS.

JlnHamudeckoe omucanue: max=—kx,max=—kx, rae k=mw2k=mw>. 910
3HAYMT, 4YTO Fx=—kx.Fx=—kx.

DHepreTuyecKkoe onucanue (3aKOH COXpaHEHUsI MEXaHUYECKOM SHEPTUN):

— [ 2 — —

2 2 2 2

rmerIa; mr k4

CBsa3p aMIUIUTYOBl KONEOAaHWH CMEIICHHS MAaTepPHANBHOM TOYKHM C aMIUTHTYHaMH
KoJIeOaHuil e€ CKOPOCTH U YCKOPEHUS:

Upe =04, a =04

1.5.2

INepron u yacToTa KosleOaHUM:

T:

b
|5

Il
= | =

Ilepron ManbIx cBOOOIHBIX KOJICOAHUH MaTEMAaTHUECKOTO MasTHUKA!

T=21JI
g

[epron cBoOOIHBIX KoNeOaHUH IPY)KUHHOTO MasITHUKA!

T=2n|—

1.5.3

BBIHY)K,I[CHHLIC kojecOanus. Pe3onanc. Pe3onancHas KpuBas

1.54

[Momepeunbie #u mpomoibHbie BOJMHBL ~CKOPOCTh  pacmpoCTpaHEHWs U JUIHHA
BOJIHEL: A=vT=vvA=vT=vv

WnTepdepenims n nudpakist BOIH

1.5.5

3Byk. CKOpOCTb 3BYKa

MOJIEKVYJIIPHAS ®U3MKA. TEPMOJMHAMUMKA

2.1

MOJIEKYJISIPHA S ®U3UKA

Mopnenu crpoeHus rasos, >xugkocred u TBEpAbIX Ten. [lycTe TepmoauHamuyeckas
cuctemMa (teno)  coctonT w3 N OOMHAKOBBIX  MONEKyld. Torma  Konm4ecTBo
BemectBa V=NNA=muv=NaN=um ,

rine NANA — umcio ABOrajpo, m— Macca CHCTEMBI (Tena), W — MOIIsIpHAs Macca
BeIeCTBa

2.12

TenmoBoe JABMKECHHNE aTOMOB U MOJICKYJI BEIIIECTBA

2.13

BzaumojeiicTBre YacTull BelecTBa

2.14

Hduddysust. BpoyHOBCKOE ABIXKECHUE
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Kon
pa3zaena/TeMbl

Kox
3JIeMEeHTa

IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS

2.1.5

Monens nneansuoro raza B MKT

CBsi3p MeXAy JaBICHHEM U CpeaHEH KHHETHYEeCKOW DJHEPrHued MOoCTyHaTelbHOTO
TEIUIOBOTO JBW)XKECHUS MOJICKYJI HeabHOTO Ta3a (ocHoBHOE ypaBHeHue MKT):

rae mo — macca ogaoi Monekyisl, N=NVn=VN - konuenrpauus MoneKya

AobcomnroTHas Temneparypa: T =t +273K

CBsi3p TeMIlepaTypsl Ta3a CO CpeOHEedl KHHETHYEeCKOW »JHEprueid MOoCTyHaTelbHOTO
TETIOBOTO ABIDKCHUS €0 MOJICKYII:

{ 2
£ =Im‘"IJ =Ek]‘“
\ 2

e 2

VYpaBuenue p = nkT

2.1.10

Mopens uaeanbHOro ra3a B TEePMOJIUHAMHUKE:

(Vpaprerme Merreeera — Krareifpona
| BEIpeuKeHHE /U1 BHYTPEHHEH SHEPIHH

VpaBHeHne MeHeneera — KianeiipoHa (IIpIIMeHHMBIE (OPMEI

3AICIH):
pRT

pr:%RT:vRT:NkT, p=t

EBTPH}KEHIIE RIRIE: BH}-’TPE!HH'Eﬁ JHEPIHH OJHOATOMHOTO HIOSaIhHOTO

raza ([IpIIMeHIIMEIe (JOPMEI 3aIIcH):

L‘=%1JRT=%NICT 3 MR —ve, T = %pV

2

2.1.11

3aKoH HaJ'IBTOHa JUTA JaBJICHUS CMECH pa3peiKCHHBIX Ia30B!:

p=pl+4+p2+...p=p1+p2+...

2.1.12

H3omporiecchl B pa3pekeHHOM ra3e € MOCTOSHHBIM YHCIOM MOJeKydI N (C MOCTOSHHBIM
KOJIMYECTBOM BEILECTBA V):

uzotepMma (T = const): pV = const

n3oxopa (V = const): pT=constTp=const ,
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Konx Kon N
IIpoBepsieMblii 31eMEHT cOlep:KaHUsl
pa3jaena/TemMbl | 3jieMeHTa
nzobapa (p = const): VT=constTV=const.
I'padudaeckoe npencrasnenne n3omporiieccoB Ha pV-, pT- u VT- quarpammax.
OObenuHeHHbIH ra3osblit 3akoH: pVT=constTpV=const
JUISl IOCTOSIHHOT'O KOJIMYECTBA BELIECTBA V.
Hacpimennsle u  HeHachllleHHble mapbl. KauyecTBeHHas 3aBUCUMOCTb IUIOTHOCTH
2.1.13 | v gaBneHUs] HACBHILIEHHOTO Mapa OT TEMIepaTypbl, HUX HE3aBUCUMOCTb OT 00BEMa
HAaCBILIEHHOT0 Napa
Bnaxxnocts Bo3yxa.
OTtHOocuTenbHas
2.1.14 | BnaxHnocts: ¢=pmapa(T)puaceimmnapa(T)=pnapa(T)puaceiinapa(T)p=pracsmmapa( T)prapa
( T)=pHac1>mmapa( T)pnapa( T)
21.15 W3menenue arperaTHbIX COCTOSTHUM BELIEeCTBa: ucrapeHue
o Y KOHJIEHCAIUA, KUTICHUE KHUJIKOCTH
21.16 U3menenue arperaTHbIX COCTOSTHUM BELIECTBA: IJIaBJIEHUE
o W KpUCTaITU3aLUs
2.1.17 | [IpeoOpa3oBaHue SHEPTHH B (ha30BBIX MEPEX0aaxX
2.2 TEPMOJAMHAMUKA
2.2.1 TenoBoe paBHOBecHE U TeMIieparypa
222 BuyTpennsis sneprus
293 Temmonepenada Kak croco0 W3MEHEHUS BHYTpPEHHEU SHEpPruu
o 6e3 coBepiieHus paboThl. KOHBEKIHSI, TEIIONPOBOIHOCTD, H3IIyUCHUE
KosnuuecTBo TemoTsl.
224
VY aenvHas TeIOEMKOCTH BemmecTBa ¢: Q=cmATQ=cmAT
VY nenpHas Temnora nmapoodpazoBanus L: Q = Lm.
2.2.5 VaenbHas Temnora mwiaBinenus A: Q = Am.
VnenbHas TemoTa cropaHus Torusa q: Q = gm
OnemenrapHas pabora B TepMoauHamuke: A=pAVA=pAV.
2.2.6
Brraucnenne paboter o rpaduKy nporecca Ha pV-auarpaMmme
[epserii 3akon TepmoauHamukn: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12=(U2—-U1
+A12
2.2.7 )
Ammabara: Q12=0—=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 Bropoii 3akon TepmonuHamuku. HeoOpaTtumsle npoueccsl
[Mpunnune: nevictBus TeruioBbix Marud. KIT:
4 0..-0. .o
229 r]= 33 OHEL Harp non =1_| xcml
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Kon
pa3zaena/TeMbl

Kox
3JIeMEeHTa

IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS

2.2.10

Makcumansnoe 3nauenne KI1JI. [{ukn Kapno:

Earp  mem :]_—Im
T, T

narp

Max N = Mgy =

22.11

YpasraeHue temioBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPMYECKOE I1OJIE

OnexTpuzanus Ten 51 eé IIPOSIBJICHUS. OnexTpuuecKuit 3apsa.
Ba BHJA 3apsna. OneMeHTapHBIN AIEKTPUIECKUNA 3apsI.
3aKoH COXpaHeHHs IEKTPUIECKOTO 3apsaa

Bsaumogeiicteue 3apsanoB. Toueunsie 3apsasl. 3akoH KysoHa:

B OOJHOPOJHOM BCHICCTBE C I[PIBJ'IeKTpH‘leCKOﬁ IMIPOHUIIAEMOCTBIO EE

Foplallel_ 1 el

e’ dmeg, 17

Onextpuyeckoe moje. Ero peiicTBue Ha 3JEKTpHUYESCKUE 3apsi bl

3.14

Hanpsok&HHOCTS drekTprueckoro nois: B =F qupo6HsiiiE=qnpoousiiF .
[Toste Toueunoro 3apsina: Er=kqr2Er=kr2q ,
onHoponoe none: E'=const.E=const.

Kaptunb! nuaniit HanpsHKEHHOCTH ATUX TTOJIEH

IloTenumanbHOCTH QJICKTPOCTATUYCCKOT'O I10JIA.

Pasnocts  moreHmmamoB  u  HampspkeHue: Al12=q(¢p1—-02)=—qAd=qU.A12=q(¢p1—¢2
)=—qA¢=qU.

[MoTeHnmanbHas 3HEprus 3apsaaa B dJeKTpocTaTHaeckoM noie: W=qdW=qgp,

A=—AWA=AW
[Torennuan snexTpocraTuueckoro noius: ¢=Wqp=qW

CBsi3p  HampsDKEHHOCTM  TOJSL W Pa3HOCTH  IMOTEHLHUANOB AN OJHOPOJIHOTO
anekTpocratuueckoro mois: U = Ed

[IpuHUMN Cymeprno3uiyu diaexTpudeckux noneit: E'=E 1+E 2+...,0=01+¢2+...E=E1+E2

+...,p=¢p1+d2+...

HpOBOI{HI/IKI/I B OJICKTPOCTAaTHUYECKOM I10JIC.

VYcnosue paBHOBecusi 3apsifoB: BHYTpH npoBoanuka E1=0E1=0 ,BHyTpmr u Ha
MOBEPXHOCTH MPOBOJHUKA (@ = const

I[I/IBJICKTpI/IKI/I B 3JICKTPOCTATUYECKOM II0JIC. I[I/IBJICKTpI/I‘IeCKa}I MIPOHUIIAEMOCTH BEIICCTBA
€
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Konx Kon N
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
pa3jaena/TemMbl | 3jieMeHTa
Konpnencarop. OnexrpoémrocTs koHneHcaropa: C=qUC=Uq .
3.19
DnekTpoéMKoCcTh Tockoro KoHmeHcaropa: C=ee0Sd=eC0C=ds0S=£Co
[MapannensHOE coeqMHEHHE
koHgeHcatopos: q=ql+q2+...,Ul1=U2=...,Cnapami—C1+C2+...q=q1+q2+...,.U1=U2
=...,Cnapamr—C1+C2+...
3.1.10 N .
ocJieoBaTeIbHOE COeAMHEHNE KOHAEHCATOPOB:
U=U1+U2...,q1=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=q2=...,Croca 1 =C11+C21 +...
3.1.11 | DHeprus 3apspxkeHHOro KoHIeHcaTopa: We=qU2=CU22=q22CW=2qU=2CU2=2Cq>
3.2 3AKOHBI [TIOCTOSHHOI'O TOKA
Cuna Toka:
=29
At
3.2.1 Ar—0
[TocTostaubIM TOK: I = const
Jns mocTostHHOrO TOKA q = It
VY CIoBHS CYIIECTBOBAHUS dJCKTPHUECKOTO TOKA.
322
Hanpsoxkenune U u 9/1C E
3.2.3 3akon Oma st ygactka renu: [=URI=RU
324 OJNEeKTpUYEeCKOe  COMpPOTHUBJIECHHE.  3aBUCHUMOCTH  COIPOTHUBJICHUS  OJHOPOAHOTO
- MIPOBOJIHMKA OT €T0 JUTHHBI U CeUeHUs. Y AeTbHOe CONPOTUBIICHHE BemiecTBa. R=pISR=pSI
Ucrounnku toka. 9JIC ncrounuka toka: E=ActoponnuxcungqE=qAcroponnuxcun
325
BHyTpeHHee conmpoTHBIeHHE UCTOYHIKA TOKA
3akoH Oma JUIst IIOJIHOM (3aMKHYTOI) 3JIEKTPUUECKOM nenu: E
=1R + Ir, otkyna I=ERrI=RrE
3.2.6
E.r
= R
[TapamienpHOE COeIMHEHUE TPOBOTHUKOB:
I=li+2+.., Ul =U2=..., IRmapain=1R1+1R2+...Rnapan 1 =R11+R21+... .
3.2.7
[TocnenoBaTenpHOE COEANHEHNE TPOBOJHUKOB!
U=U1+02+.., 1 =12 = .., Ronocn=R1+R2+... Rnoecr=R1+R2+...
308 Pabota anexrpudeckoro toka: A = [Ut.
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Konx Kon e
IIpoBepsieMblii 31eMEHT cOlep:KaHUsl
pa3jaena/TemMbl | 3jieMeHTa
3akon J[xoyns — Jlenna: Q=I2RtQ=D2Rt .
Ha pesucrope R:Q=A=I2Rt=1Ut=U2RtR:Q=A=DLRt=IUt=RU2t
MOMIHOCTE 3JIEKTPUYECKOTO TOKA:
A4 )
P=—o =1IU
Az Ar—]
TemoBast MOIIHOCTB, BBIAEIsIEMAasi HA PE3UCTOPE:
L:!
329 | P='R=—=]U
R
MomHocTs HCTOYHNKA TOKA:
A4
_ CT. CHIT _
B, = —= = El
¢ Ar—]
CBoOOMHBIE HOCHUTENH OJJIEKTPHYCCKUX 3apsIOoB B  IPOBOAHUKAX. MeXaHHU3MBI
3.2.10 | mpoBoguMOCTH TBEPIBIX METALIOB, PAaCTBOPOB M PACILIABOB JJIEKTPOJIHUTOB, Ta30B.
ITonynposoauuku. I1oaynpoBOAHUKOBBINA AUOA
3.3 MATHUTHOE ITOJIE
MexaHudeckoe B3aUMOJIEHCTBHE MAarHUToB. MarauutHoe moje. BekTtop MarHuTHOM
MHIYKIMH. [[PUHIAN CYNEPHO3UIIMU MarHUTHBIX noJieit: B'=B”1+B™2+...B=B1+B2+...
3.3.1
JIMHMM WHAYKIUM MarHUTHOro mosd. KapThHa JIMHWUE WMHIYKIMA MarHUTHOTO TIOJS
MI0JIOCOBOTO U TIOJAKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB
OneiT Dpcrena. MarHuTHOE IOJIe NMPOBOAHMKA C TOKOM. KapTuHa NWMHMM HHIYKIMH
339 MarHUTHOTO TMOJS JUIMHHOTO TMpPSIMOTO TPOBOJAHMKA U 3aMKHYTOTO  KOJIBIEBOTO
h MPOBOJTHUKA, KaTYIIKA
C TOKOM
333 Cuta Amriepa, e€ HanpaBiieHue U BexmunHa: FA=IBlsinaFa=IBlsina , e o — yroil Mexmy
o HaIlpaBJIEHHEM POBOJHHKA U BeKTopoMm B”B
Cuna Jlopenna, e€ wHampaBieHue wu BenmuuHa: FJlop=Iq|vBsinaFiop=|qlvBsina
334 rIe o — yroa Mexay Bekrtopamu vV u BB . JlBmKeHHe 3apsOKEHHOM YacTHIIBI
B OJIHOPOJTHOM MarHUTHOM I10JIE
34 OJIEKTPOMATHUTHAA MHAYKIWA
[ToTtok BekTopa maruuTHO# uHAYKUMK: ®=BnS=BScosa®=BnS=BScosa
74 / B
o
34.1
3.4.2 SIBnenue snexrpomMarauTHON MHAYKIMH. DJC HHIYKIIUN
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Kon Kon N
IIpoBepsieMblii 31eMEHT cOlep:KaHUsl
pa3jaena/TemMbl | 3jieMeHTa
3aKkoH NeKTpoMarHuTHOU nHAYKIu dapazest:
343 AD
_ -’
Ef - Af - f
Ar—)
1”
/ f
344
DJIC UHAYKIMU B IPSIMOM MPOBOJHUKE JTUHOM |, ABIKYIIEMCS CO CKOPOCTBIO V'V
(v"1I")(vLl) B onHopoxHoM marautHOM nojie B: |Ei|=BlvcosalEil=Blvcosa
, TJIE 0L — YTOJIl MEXKy BEKTOPOM B M HOpManbio n'n K IJIOCKOCTH, B KOTOPOI JIexkKaT
BekTopbl I'uv'lav ; ecin 'l LL B"B,uv’v 10 |Ei|=Blv|Eil=Blv
345 [Ipasuio Jlenna
NuanyktuBaOCTh: L=®IL=]® , uu ® = LI
Camonuaykimus. JIC caMOMHIYKITUH:
34.6
AT
E.=-L—| =-LI
Af|,_,
3.4.7 DHeprusi MarHUTHOTO TOJI KaTymKu ¢ Tokom: WL=LI22W1=2LI>
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHM S 1 BOJIHBI
3.5.1

Konebarenpupiit koHTYp. CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUs B HICAIBHOM
KoJe0aTeTbHOM KOHTYpE:
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Konx Kon N
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
pa3jaena/TemMbl | 3jieMeHTa
[4() = Guesin{ 0t + )
11[ t|=q, =g, _ cos|of+@,)=1__ cos|of+q,]
®opmyna Tomcona: T=2nLCT=2nLC , orxyma 0=2nT=1LCw=T2n=LC1 .
CBs3p aMIUTUTYOBl 3apsga KOHAEHCATOpa C aMIUIUTYIOH CHJIBI TOKa IPH CBOOOTHBIX
9JIEKTPOMArHUTHBIX KOJIE0aHHUAX B HeaIbHOM Kojie0aTeIbHOM KOHTYpe:
— Im
qﬂm -
o
3aKoH COXpaHEeHUs SHEPTHU B HACATLHOM KOJeOaTeTbHOM KOHTYpE:
352
353 BrIHyX/IeHHBIC DIIEKTPOMarHuTHBIE KojiebaHus. PesonaHc
[Nepemennsiit Tok. [Ipon3BoacTBO, nepenayda U norpediaeHne 3JIeKTPUUECKOH SHEPTUH
354 | cUu? LI cul_ LI
+ = e = T — const.
2 2 2 2
355 CBOﬁCTBa QJICKTPOMArHuTHBIX BOJIH. Bzanmuas OpuUCHTalsA BCKTOPOB B 3JICKTPO-
- MarHuTHOM BoJHe B Bakyyme: E"LB Lc’ELBLc
3 5 6 Ixana OJICKTPOMArHuTHBIX BOJIH. HpI/IMeHeHI/Ie QJICKTPOMArHuTHBIX BOJIH B TCXHUKE U
o OBITY
3.6 OIITHUKA
36.1 IIpsimonuHeliHOE pacIpOCTpaHEHUE CBETa B OJHOPOJHOM cpene. TOUeuHBbIM MCTOYHUK.
o Jlyu cBera
3aKoHBI OTpakeHHs cBeTa. o=Pa=f
3.6.2 o [3
S
3.6.3 [MocTpoenne n300pakeHUH B TIIOCKOM 3epKajie
3aKOHBI NIPEJIOMJIEHHS CBETA.
[Ipemomnenue ceeta: nlsino=n2sinf.nisina=n2sinf. .
3.64

AOCOJFOTHBIH ITOKa3aTellb PEIOMIICHHUS: Na0C=CVNa6c=VC .

OTHOCUTENBHBIN TIOKa3aTeNb MPEeIOMIIeHUA: NOTH=N2n1=v1v2nom=nin2=vavi .
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Kon
pa3zaena/TeMbl

Kox
3JIeMEeHTa

IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS

n

)

Xon nydeli B Ipu3Me.
1||-":|. = 1'2 - .”'1}.1 = .”2}.2

COOTHOIIICHHE 9aCTOT M COOTHOIICHHE IIMH BOJH Ipu IEPEXoa€ MOHOXPOMATHYICCKOTO
CBETA UCPE3 I'paHUIly pa3acia ABYX ONTHYCCKUX CPCI:

3.6.5

n,< N, n,

-

n,

a’np

INonHoe BHyTpEeHHEE OTPaKCHHUE.

[penenbHBIA YoM IMOJHOTO BHYTPEHHETO OTpakeHWs: Sinarp=I1note=n2nlSinamp=noml=n1
n

3.6.6

CoOuparoimpe W pacceuBaronve JIMH3bI. ToHKas JuH3a. DOKyCcHOE pacCcTOsHHE
M OIITHYECKAs cuiia TOHKOM TuH3bl: D=1FD=F1

3.6.7

®opmyna Tonko# muH3el:  1d+1f=1Fd1+f1=F1

YBenuuenue, naBaemoe juH30i: [ =hH=|f|d[=Hh=d|f

d T~

F\ h

ety

B cirydae paccenBarolieit TMH3bL:

3.6.8
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Konx Kon N
IIpoBepsieMblii 3JIEMEHT COIePKAHUS
pa3jaena/TemMbl | 3jieMeHTa
D<0=F=1D>0,D<0=F=D1>0,
I'=hH=I|fld<1I'=Hh=d|fI<1
Xop styda, MpOIIEIIero JWH3Y M0/ MPOU3BOIBHBIM YIJIOM K €€ TJIABHON ONTUYECKON OCH.
[ocTpoeHne n300paskeHUI TOYKH M OTpe3Ka MPSIMOH B COOMPAIOIINX M PacCEMBAIOIINX
JIUH3aX U UX CHCTeMaX
3.6.9 | ®oroanmapar Kak onTH4YecKuil mpubop. I'1a3 kak onTHueckas cCUCTEMa
Untepdepenmmst ceera. KorepeHTHBIE HCTOYHUKHU. Y CIOBUS HAOIIONCHNUS MaKCUMYMOB H
MUHHMYMOB B HMHTEPGEPCHIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOICPCHTHBIX
HCTOYHUKOB:
A
36 MAaKCIIMYMET — A=2m—, m=0,£1,£2.£3, .,
vl
MITHIIMYMET — A= 2m+l_];, m=0+1+2 +3 _
Hudpaxums  csera. AudpakunonHas pemiérka. YCIIOBHE HAOMIONCHUS — TIIaBHBIX
MaKCHUMYMOB [P HOPMAaJIbHOM IaJICHUH MOHOXPOMATHUECKOTO CBETA C JAJIMHOM BOJHBI A
3.6.11 | Ha peméTky ¢ nepuoaom d:
dsingm=mA,m=0,+/—1,+/-2,+/=3,...dsingm=mA,m=0,+/—1,+/-2,+/-3,...
3.6.12 | lucnepcus cBera
4 KBAHTOBAS ®13UKA
4.1 KOPITYCKVJISIPHO-BOJTHOBOM JIYAJIM3M
4.1.1 l'umoTesa M. Ilnanka o kBanTax. ®opmyna [lnanka: E = hv
®otonsl. DHeprus porona: E=hv=hcA=pcE=hv=Ahc=pc .
4.1.2
Wmnynec potona: p=Ec=hvc=hAp=cE=chv=Ah
4.1.3 dotoaddexr. OmpiTer A.I'. CromeToBa. 3akoHbI poToddhdherTa
VYpasuenue DitHmTeHa 115 porodaddekra:
Edorona=Assixona+Exuamax, Edorona=ABbIXOfa+Exunmax,
4.14
rae , Ehorona=hv=hcA,Eqorona=hv=Ahc, Abixona=hvkp=hcAkpAssxona=hvip=Axphc
Exnamax=mv2max2=eU3an Exunmax=2mv2max=eUsan
JlaBiienne cBera.
4.1.5
JaBnenne cBera Ha TOMHOCTHIO OTPAKAIONIIYI0 IOBEPXHOCTH M HA IIOJHOCTHIO
MTOTJIONIAONTYIO TIOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 [Inanerapnast Mogenb aToma
4.2.2 | Hoctynatel bopa. M3nydyenue u moriomeHue (OTOHOB IpU MEPEXOAE aToMa C OIHOTO
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Kon
pa3zaena/TeMbl

Kox
3JIeMEeHTa

IIpoBepsieMblii 3J1eMEHT COAepPKAHMUS

YPOBHSI SHEPTUHU Ha APYTOM:

hv, = he =|E" —-E

mr - .
Y

™ |

423

JIunenvaTele CIEKTPHI.

CrexTp ypoBHEH SHEPTUU aTOMa BOJOPOA:

E =

"

_13,63B
S22 =123,

b

4.3

OU3NKA ATOMHOI'O A JPA

4.3.1

Hyxnonnast monens aapa I'eiizenOepra — MBanenko. 3apsn sapa. MaccoBoe 4uClo sapa.
N3otonsl

432

PamnoakTuBHOCTE.

Anbda-pacman:
Axr A4 4
zX—'7,Y +,He

bera-pacnan.

DNeKTpOHHEIH B-pacman;

A A 1] -
X2 Y+ je+v,

[To3uTponHsIii B-pacman:

A A D |
N 0Y + €+,

l'amma-n3nydenue

433

3akoH paguoakTuBHOTO pacnana: N(t)=NO*2—tTN(t)=No*2r- .

ITycts m — Macca paauoakTuBHOro BeecTBa. Torna m(t)=mO0x*2—tTm(t)=mo*2r-.

434

H,I[epHLIC pCaKknnu. ,HeJ'IeHI/IC 1 CUHTE3 AOCP
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

. @usuka. 10 xmacc : 6a30BbIi U yrimyOneHHbIH ypoBHHM : yueOHUK / A. B. I'paués, B. A.
[Toroxes, A. M. Caneuxuii, I1. ¥O. bokos. - 8-e u3a., crep. - Mocksa : I[Ipocsenienue,
2022. - 463, [1] c. : ui., UB. WI., Ta0OJI.

. ®usuka. 11 kmacc : 6a30BbI U yrIyOnEéHHBIM ypoBHU : yueOHUK / A. B. I'paués, B. A.
[Toroxes, A. M. Caneuxuii, I1. FO. bokos. - 9-e¢ u3n., crep. - Mocksa : IIpocBenienue,
2022 (Mockga). - 462, [1] c. : un., Tabm.

— JononnurenpHas yueOHO-METOAMYECKas JIUTepaTypa:

1. ®uszuka. Ontuka. KanroBas ¢usuka. 11 xnacc : Onruka. KBanroBas ¢usuka. 11 xmacc :

yueOHHK : yrinyOnénneni yposens / I'. SI. Msakumes, A. 3. CunsakoB. - 12-e u3z., crep. -

Mockaa : [IpocBemienue, 2024. - 478, [1] c. : ui.

2. ®wusuka. MonekymspHas ¢usuka. Tepmomunamuka. 10 kmacc : ModekynspHas (u3mKa.

Tepmoaunamuka. 10 knacc : y4eOHUK : yriayoneHHbid ypoBeHb / I'. SI. Mskumies, A. 3. CHHSKOB. -

12-e u3n., crep. - Mockaa : [Ipocsemenne, 2024. - 350, [1] c. : u.

3. ®usuka. 10-11 kmaccsl : 3agauHuk : yuyebHoe mocobue : 12+ / A. I1. PeimkeBuu. - 27-¢

u3., crep. - Mocksa : [Ipocsemenue, 2023. - 188 c. : ui., Tad.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

. benomunenkuii C. H. OnuMnuaanblie 3a1a4u 1Mo (pU3HMKe U YIaIluXcsl IeCATHIX KJIACCOB !
yueb. mocobue / C. H. benomunenxuii. — M. : U3n-8o MI'TY um. H. O. baymana, 2013. —
46, [2] ¢ ; mn.

. Meronuka npenonaBanus ¢usuku [Tekct] : yueGHoe mocobue mo kypey "Meronuka
npenonaBanuss ¢usuku" / A. I. Ilerpymmu ; M-Bo oOpa3oBaHus u Hayku PO,
denepanbHOE roc. 610KETHOE 00pa3oBaTeIbHOE YUPEXKJICHHE BbICII. Tpod. 0Opa3zoBaHus
"Ham. uccnen. snepusii yH-T "MU®N", OOHUHCKHMIT HH-T aTOMHOW »HepreTuku, dak.
€CTECTBEHHBIX HayK. - O0HuHCcK : UATD HUAY MU®U, 2010. - 83, [1] c. : mi.

. Ilpuka3z Munnpocseuienust Poccun ot 05 HosiOps 2024 1. Ne 769 «O6 yTBEpKIeHUU
(benepanbHOro mepevHsl y4eOHHKOB, JOMYIIEHHBIX K HCIOJB30BAaHUIO MPHU pealln3aluiu
HMMEIOLIUX TOCYJapCTBEHHYIO AaKKPEAUTALMI0 00pa3oBaTeNIbHBIX MPOTPaMM HadallbHOTO
o0I1Iero, OCHOBHOTO O0Iero, cpegHero oO0IIero o0pa3oBaHMs OpraHU3ALMAMM,
OCYILIECTBISIONIMMUA 00pa30BaTENbHYIO JEATENbHOCTh, U YCTAaHOBJICHHUU MPEJENbHOIO
CpOKa MCHOJIb30BAHUS UCKIIOUYEHHBIX YUeOHUKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUMHU
y4eOHBIX TTOCOOUI».

Cucrema OILIGHKM JOCTI)KEHUH IUJIAaHUPYEMBIX TPEAMETHBIX pe3ylbTaTOB OCBOEHUS
yaebHoro mpeamera «dusnkay : meroaudeckue pexomenmaruu / M. 10. Jlemumosa, A.
1O. Ilentun. — M. : ®I'BHY «MHcTuTyT cTpaterun pa3BuTHs oOpa3oBaHus», 2023. — 99
c.: wr. — URL: https://edsoo.ru/wp-content/uploads/2023/12/mp_oczenka_fizika.pdf
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5. ®enepanbHBI TOCYIApPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIEro
oOpazoBanus (yTB. mpukazoM MunmnpocsemnieHusi Poccuu ot 31 mas 2021 r. Ne 287)
(mamee — ®I'OC O0O0).

6. ®DenepanbHBI TOCYIApCTBEHHBI 00pa30BaTeNbHBIA CTAaHAAPT CpEeIHEro OOIIero
obpa3oBanus (yTB. nmpukazoM MuHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 (nanee —
dI'OC COO).

7. ®enepanbHbIi 3akoH OT 29 nexadbps 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. ITnardopma «Chepym». https://web.vk.me/

2. [Tnardopma «Sxmace», kype nekuuii o reorpaduu. https://www.yaklass.ru/
3. Poccuiickas snextponHas mkona https://resh.edu.ru/subject/29/9/

4. Ounaita-mkona. @okcdopa. https://foxford.ru/catalog/product_packs

5. UnTepuer-ypok. omamnss mkona. https://interneturok.ru/

6. [Tnardpopma «Penry OI'D/EI'D». https://ege.sdamgia.ru/
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