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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeAaHero oOmero ooOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroMm ¢denepanpbHO padboueit
nporpaMMbl  Bocniutanuss ¥ KoHuenuuu mnpenosaBaHust ydeOHoro mnpenmera «®usnka» B
oOpa3oBaTeNnbHBIX oOpraHusanusx Poccuiickoit  @Denepanuy, peaau3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe omnpenenser o00sA3aTenbHOE MPEIMETHOE COJepXKaHue,
YCTAaHABJIMBAET PEKOMEHIYEMYIO IOCIICAOBATEIILHOCTh U3YUEHHs] TEM U Pa3JesioB y4eOHOTO
npeaMera ¢ y4€ToOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTo
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOywaromumxcs. Ilporpamma mno ¢usuke npaér
IpEeCTaBICHNUE O LEJAX, COAEpKaHUM, OOIIel cTparernu oO0y4eHHus, BOCIMTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca Qu3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEaTM30BaTh 3aJaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM KaXAbIM OOy4yaroIIUMCs, KOTOphIE
HEOOXOAUMBI ISl  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B nporpamme mno Qusuke ompenensroTcsl IUIaHUPYEMbIE pe3ysIbTaThl OCBOCHHS Kypca
¢u3MKM Ha YpPOBHE CpelHero oOuero o0pa3oBaHUA: JMYHOCTHBIE, MeETAlpeIMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MpPEIMETHBIM pe3ysibTaTaM OO0y4aroIuxcs,
OCBOMBIIKX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPEIHEro 00IIero oopa3oBaHus Ha YriayOoIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEIHOCTHBIN MOAXO/.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3HKM Ha YriyOJEHHOM YypOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUYeHus;

coJiepkaHue yuebHoro npeamera «Ou3nkay 1mo rogam o0ydeHus..

[TIporpamMa 1o (Qu3MKe HMEET HPUMEPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJICHUS! CBOMX PabOYUX MPOTPaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENeH U
IIPEIOCTABISAET BO3MOXHOCTU JUISI pPEaJU3aly pPa3IMUHBIX METOAWYECKUX IOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM YpOBHE IPH YCIOBHHM COXPAaHEHUs 00s3aTebHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN [Jisi €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JISKAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHEH, Ouosorueit, gusnueckoir reorpadueil u acrpoHomueil. Vcrnons3oBaHHEe M aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepuaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHue ¢U3MKH BHOCUT OCHOBHOM BKJIaa B



(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHUE
YMEHUH MPUMEHATh HAYYHbIH METOJ MO3HAHUS MIPU BBIOJHEHUH UMH YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca (uU3UKM Ha yPOBHE CPEAHEro 00Iero oOpa3oBaHUs MOJOXKEH P UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (usmnueckux teopuil. Benymmm B Kypce sBisiercss (OpMUpOBaHME IPEJICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzanus mnpeanoyiaracT UCIOIb30BaHUE TYMaHUTaApPHOTO
noTeHImana GU3NIECKOil HayKH, OCMBICIICHUE CBSI3U Pa3BUTHS (DM3UKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIPOoOIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOia€HHOrO — ypOBHS
HpernonaraeT 3HakOMCTBO C IIMPOKHM KPYrOM TEXHHYECKHUX U TEXHOJIOTUYECKUX MPUIIOKEHUN
U3y4EHHBIX TEOpUil U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCs HAa YpPOBHE OOILUX HPEACTaBICHUIN
U COBPEMEHHbIE TEXHUUYECKHE YCTPONCTBA, M TEXHOJIOTUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEP)KaHUA,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TakKe 00CYKIeHHs MPoOIeM palliOHAIBHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

OcBoeHue cojiepkaHusl MPOrpamMmbl 10 GHU3UKE TOJKHO OBITh OCTPOEHO Ha MPHUHLUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moixo/a. st GU3uKM peannzaius 3TUX NPUHIUIOB 6a3upyeTcs Ha
UCITOJIb30BAaHUM CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JAeWCTByoLero (pakropa
yuyebHoro mponecca. Jlisg yrayOi€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOT0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTaIbHBIE YYEHHUYECKHE OIbITHl MpHU
M3YYEHUH HOBOTO MaTepuaia, jlabopatopHble paboThl W paboThl mnpakTukyMma. Ilpu 3Tom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBoautcs nu6o B koHue 10 u 11 kmaccoB, 1100 mocie mepBoro M BTOPOrO MOJIYroguil B
KKJIOM U3 3THUX KJIaccoB. BTopoil cmocod — 7To mHTerpamusi paboT MpakKTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTaMH MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTa, Ja00paTOPHBIX paboT U
MpPaKTUKyMa MpeJCTaBlieHa eJUHBIM NepeuHeM. BoIOop TeMaTuku JUisl 3TUX BUJOB YUYEHHUECKHUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieunBaeTcs OBJaJieHHe OOy4YaloIMMUCS YMEHMSIMH TPOBOJIUTH TNPSMble U KOCBEHHBIE
U3MEpPEHUs, MCCIEeOBaHUS 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB II0
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAeNseTCs PEIIEHUIO Pacu€THBIX U Ka4eCTBEHHBIX 3az1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IPUOPUTETOM SIBIIAIOTCS 3aadM C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(Gu3n4ecKoil MOJENbI0, MO3BOJIAIOIINE IPUMEHATh U3YUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk MU MHTErpupysl NIpUMEHEHHE 3HAaHUHN U3 pa3HbIX pasnenoB. s



Ka4eCTBEHHBIX 3a/a4 IMPHOPUTETOM SBJSIIOTCA 3alJaHus Ha OOBsICHEHUe/IpencKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUN W MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyrommue BbIOopa
(bu3nvecKkoil MoeNH Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mporecca Kype (GU3UKU YIIyOJEHHOTO ypOBHSI Ha YPOBHE CpPEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH H3ydyaTbcs B YCIOBMAX INpEIMETHOro kabuHera. B kaOunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IIporpamMMe Io (pu3MKe Y4eHHYECKHUX OIBITOB, Ja0OpaTOpHBIX paboT U paboOT MpPaKTUKyMa, a
TaKXe JIeMOHCTPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
(¢u3MKe KIIOYEBBIX JIEMOHCTpAlMil s HMCCIEJOBaHMSI HM3y4aeMbIX SIBJICHHM M IPOLIECCOB,
OIMIIUPUYECKUX U PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1JabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Y4YEHUST (PU3UKU B 00IIEM 00pa30BaHHUHU SBIISTFOTCS:

(dbopMHUpOBaHKE UHTEPECA U CTPEMIICHUSI 00YHAIOIIUXCS K HAYYHOMY M3yUYEHUIO NPUPOIbI,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3sBUTHE TMPEACTaBIEHUH O HAydHOM METOJ€ IMO3HaHMA M (OPMHPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHHUS K OKPYXKAIOLIUM SIBJICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4YEHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHEe YMEHMH OOBSCHATH SIBICHUS C UCMOJIb30BaHUEM (DU3MYECKHX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

dbopMupOBaHUE MpPENCTaBICHUN O poiM (PU3MKK IJi1 pPa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOU
NEeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOM, MOArOTOBKA K JaibHeilIeMy OOyYeHHIO B 3TOM
HarpaBJICHUH.

JocTiwkenne 3TUX Leneil o0ecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 3a7ad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:

NpUoOpeTeHne CUCTEMBbl 3HaHUM 00 00mMX (U3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsX, BKIIOYAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOIUHAMUKY, KBAHTOBYIO (DHU3HUKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HUUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS IPAKTUYECKUX PEIICHUIN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs PA3JIMYHbIX 3a/1a4 C SBHO 33JaHHON (PU3NYECKOI MOJIEINbIO,
3aa4, TOAPAa3yMEBAIOIIUX CAMOCTOSATENBHOE CO3JaHuEe (U3UUYECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT'O XapaKTepa;

NOHUMaHHE (PU3MYECKHMX OCHOB M IPHHLUIIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;



OBJIaJICHUE METOJaMH CaMOCTOSTEILHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUINUECKHUX
OKCIIEPUMEHTOB, aHalM3a W WHTEpIpeTanud WH(GOPMAILUU, OIpPEICICHHs] TOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

CO3/IaHUE YCJIOBUW JUISI PA3BUTHUSL YMEHHU MPOEKTHO-UCCIENOBATEIBCKOM, TBOPYECKOM
JIeSATEIbHOCTH;

pa3BUTHE UHTepeca K cepaM npodheccuoHaTbHON NesSTEIbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO yrinyOn€éHHBIM YpOBEHb H3YYCHHS
yuebHoro mnpenmera «®Pusukay Ha YpOBHE CpelHero ooOIero o0pa3oBaHUs BBIOUpaeTcs
0o0y4JarmuMucs, MIAHUPYIOIIMMH MPOJOJKEHHEe 00pa3oBaHMs IO CIEHUaIbHOCTAM (U3HUKO-
TEXHHUYECKOTO TPOUIISL.

Ha usydenne pusuku (yrimyOn€éHHBIA YPOBEHB) HAa YPOBHE CPEAHETO OOIIEro 00pa3oBaHuUs
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTEIb JellaeT BBIOOP MpOBeIeHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUIYaJIbHBIX OCOOCHHOCTEH 00y4aromnXCs

COJAEPKAHUE OBYYEHUSA

10 KJIACC

Pa3nes 1. Hay4unblii MeTOA MO3HAHMA NPUPOABI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HaydHblii MeTON MO3HAHUS M METOIbI
UCCle0oBaHus PU3NIECKUX SBICHUM.

DKCIEPUMEHT U TEOpHs B TIpoIlecce MO3HaHus npupoasl. HabmogeHne u sKCepuMeHT B
¢du3uke.

CrnocoObl n3mepeHus: GU3NYECKUX BEJIWYHMH (QHAJIOTOBbIE U LU(POBBIE U3MEPUTEIbHBIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3mMepeHuil pu3nyecKux BeITUUUH (a0COIIOTHASI U OTHOCUTENbHAS).

MonenupoBanue (QU3NUYECKUX SBICHUN U MPOILECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEIO0, HIeanbHasl )KUIKOCTh, HICATbHBIN Ta3, TOUCUHBIH 3apsn). [ unoresa. ®uznueckuit
3aKOH, TPAaHULIbI €ro NpuMeHuMocTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B (GOpMHpOBAHMH COBPEMEHHON HAay4YHON KapTUHBI MHpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomast, npaKmMuKym.

N3mepenne cuiabl TOKAa W HANPSOKEHHUs] B IETH TMOCTOSIHHOTO TOKa TMPU  TOMOIIH
AHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1 poBoil maboparopueit mo ¢usmke. [Ipumepsl u3mMepeHus: GpU3NIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBrKeHHE. OTHOCHUTENIBHOCTh MEXaHMYEeCKoro mABrkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3a1a91 MEXaHUKH.



Pannyc-BekTop MarepuasbHOM TOYKHM, €ro IPOEKLUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTb (CpEeAHssl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HA OCU CHCTeMbl KoopAuHaT. CloKeHHE MEepeMEeIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MYyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX rpauKu.

CBoOonHoe majeHue. YCKOpeHue cBOOOIHOro maieHus. J[BukeHue Tena, OpOLICHHOIO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIIbHON TOUKH
OT BPEMEHH U UX IpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepUaIbHOM TOYKH 110 OKPYKHOCTHU. YTJ0Bas U
nuHenHas ckopocTh. llepuon m wactora oOpamienus. LlenTpocTpemurensHoe (HOpMaabHOE),
KacaTesbHOE (TaHMCHIIMAJIBHOE) U TIOJTHOE YCKOPEHUE MATEPUAIbHOM TOUKH.

TexHuueckue yCTpONCTBA W TEXHOJOTMYECKHE IPOLECCHl: CIHAOMETP, JBHKCHHE
CHApSJIOB, LICTIHbIE, [IIeCTepEHYATHIC U PEMEHHBIE MepeIayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0OTCUETA, WILTIOCTPALIMS KHUHEMATUYECKUX XapaKTEPUCTUK JBUKEHUS.

Crioco0bI HcciTeJOBaHUS IBHKCHHA.

Wnmroctpanust npeaeabHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBMKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue nrkeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue ckopocTy Npu ABUKEHUU MO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME NyTeW, TPACKTOPHUI, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
cHucTeMax OTCUETaA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

WN3mepenne ycKOpeHUsST TIpH TNPSIMOJIUHEHHOM PpPaBHOYCKOPEHHOM JIBIDKCHHH IO
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE IHU(PPOBOI
nabopaTopun).

W3ydeHue OBUKEHHS TeJa, OPOIIEHHOTO TOPU30HTanbHO. [IpoBepka rumoTe3sl 0 mpsiMoi
MIPOMOPLUOHAIEHON 3aBUCMMOCTH MEX]Ty JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

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

HccnenoBanne 3aBHCUMOCTH TMepHoja OOpalleHHs KOHMYECKOro MasTHHKAa OT €ro
IapaMeTpOB.

Tema 2. /lunamuxa.

Ilepsslit 3akoH Hprotona. MHepunanbHbie cucteMsl oTcuéTra. [IpuHINAI OTHOCUTEIBHOCTH
[Nanunes. HemnepuanbHble CUCTEMBI OTCUETA (OMpPEEICHUE, IPUMEPHI).

Macca tena. Cuna. [IpyuHuun cynepno3uuuu Cui.

Bropoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tpetuii 3akoH HproTOHA 111 MaTepUaIbHbBIX TOUYEK.



3aKOH BCEMUPHOIO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

Cuna TsoKeCTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJHOTO TQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTBIO TUIAHETHI W OT reorpauueckoil MmupoThl. J[BHKEHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYLIErocs C YCKOPEHHUEM.

Cwia tpenusa. Cyxoe TpeHue. Cunma TpeHUs CKOJBXEHUS M CHJIA TPEHUS IOKOS.
Koaddunuent tpenus. Cusia conpoTUBIEHUS MPU ABMKEHUU Tella B JKUJIKOCTH WM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUSI.

Hasnenue. 'mapocrarnueckoe gasienue. Cuiia Apxumena.

TexHuueckue ycTpOHCTBa M TEXHOJIOIMUYECKHE IIPOLIECCHl: IMOAIIUIIHUKY, ABUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habumronenne nBM>kXeHUs TN B MHEPLMAIBHBIX M HEMHEPLMAIBbHBIX CUCTEMAX OTCUETA.

[IpuHUIUIT OTHOCUTENBHOCTH.

Kauenue nByX UMIMHIPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOICUCTBYIOIIECH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJIa
Ha €ro YyCKOpEHHE B UHEPLIUATIbHONU CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUS TEl.

N3Mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MaJIEHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHHE CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

H3mepeHne paBHOACHCTBYIOIIEH CHIT IPHU IBMKEHUHU OpycKa M0 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCHMOCTH BPEMEHHM JBMKEHMsSI Opycka IO HAaKJIOHHOU
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKHUHYTON depe3 NETKHi OJI0K.

N3mepenne kodddummenta TpeHus Mo BEIUYHHE YTIOBOT0 KOA(PHUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBIWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTHM C TMEPEMEHHBIM
K03 (UILIUEHTOM TPEHHUSL.

W3ydeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTebHOE IBUXKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO OcH BpaiueHus. I[lineyo cumnbl. CroxkeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEIA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TnIHOE paBHOBECHE.

TexHuueckrne yCTpONCTBAa M TEXHOJOTMYECKHUE MPOLECCHhl: KPOHUITEWH, CTPOUTEIbHBIN
KpaH, peleéryaTbie KOHCTPYKIIHMH.



Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunsl paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUII YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIOIA/b ONIOPHI.

Tema 4. 3akonwl coxpanenus 6 mexaHuke.

NMiynbC MaTepHaIbHOW TOYKH, CUCTEMBbI MaTepHANIbHbIX TOYeK. L[eHTp macc cuctemsbl
MaTepHAIbHBIX TOYEK. TeopeMa 0 JBHKEHUHU LIEHTPA Macc.

NmMnysibC cuiibl 1 U3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT umnyibca MarepuanbHOM Touku. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMITYJIbCa B LIEHTPAJIbHBIX MOJISAX.

Pabora cuibpl Ha MaloM U Ha KOHEYHOM mepemerneHud. ['paduyeckoe mpencraBieHue
pabOTHI CHIIHI.

MOIIHOCTD CHJIBL.

Kunernyeckass sHepruss maTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPrUY MATEPHATBHON TOUKHU.

[ToTreHManbHbIE W HEMOTEHIMANbHbIE CUJbl. [loTeHumnanbHas sHeprus. [loTeHunanbHas
SHeprus ynpyro aeopmupoBaHHON TpyXHUHBI. [loTeHIMaNbHAsS HEPTHs Tela B OJHOPOJAHOM
rpaBUTALMOHHOM ToJie. [loTeHnManbHas dHEpPrus Teja B IPABUTALMOHHOM I10JI€ OJHOPOAHOTO
nrapa (BHYTpH U BHe 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThst KocMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW DHEPIHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUUECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymum [ WACaIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHEHHS
MEXaHUYECKON YHEPTUU.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JABUKEHHE PAKET, BOJAOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

N3mepeHrie MOITHOCTH CHJIBI.

W3MeHeHne 3Heprun Teja MPU COBEPILIEHUU PaOOTHI.

B3auMHbIe NpeBpalieHUs] KHHETUYECKONM W MOTEHUHUAIBHOM SHEPTHM IpH ACHCTBUU HA
TEJIO CUJIBI TSHKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTur Ipu CBOOOTHOM MAICHHU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

N3MepeHne umirynbca Teia o TOpMO3HOMY ITyTH.

W3mepeHune CUITbl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUMIISI U MOIITHOCTH CUJIBI TSITH.

CpaBHEHHE U3MEHEHMS UIMITYJIbCA TEa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.



W3mepeHne KHHETUYECKOM 3HEPTUH Tella 0 TOPMO3HOMY ITYTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa MO0 HAKJIOHHON TIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJIsApHO-KuHeTHueckod Tteopun (MKT), ux ombITHOE
obocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHue. XapakTep IBHKEHHS U B3aHUMOJCHCTBHS
YyacTUll BenlecTBa. Mojiesu CTpOSHHsI Ta30B, KHUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BElleCTBAa Ha OCHOBE ASTUX Mojenell. Macca u pasmepbl Mosekyn (aromoB). KomuuecTBo
BemectBa. [locTtostnuas ABoraapo.

TermmoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mopnens uaealbHOrO raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM: YacTULBl Ta3a
JBUKYTCS XaOTUYECKH U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOcontoTHas Temmeparypa
(mkanma temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I paduyeckoe MmpencTaBieHue H30MPOIECCOB: U30TEPMA,
u30Xopa, n3odapa.

CBs3p MeEXIy [aBJI€EHUEM U CpeAHEW KHHETUYECKOW DSHEpPruel MOoCTyNnaTelbHOIo
TEIUIOBOTO JBHMKEHHUS MOJIEKYJI HJI€albHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJEKYJISIpPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBs3bp  aOCONIIOTHOW — TeMmIepaTypbl TEpPMOJMHAMMUYECKOW CHUCTEMBI CO  CpeiHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKUE IMPOIECChl: TepMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buneopomnuk ¢ 3anuceio peasbHOro OpPOYHOBCKOTO TBUKEHHUSI.

Juddysus xunkocrei.

Mogens onbita IITepna.

[TputsxeHue MOJEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmionenue u nccienoBaHue U30MpPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, nPAKMuUKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEIJIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXIy
ropstueil ¥ X0JIOJHON BOJOM.

W3ydyeHrne W30TEpMUYECKOro Ipoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3y4eHne n30XO0pHOIo Ipolecca.

N3yuenne n306apHOro mnpoiuecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.



Tepmomunamuueckass  (TJI)  cucrema. 3agaHve  BHEIIHMX  YCJIOBHM IS
TEPMOJAMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYCHHS BEIMYMH, ONMCHIBAIOLIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YpOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenp wuzaeanpHOro raza B TEPMOJMHAMHMKE — CHUCTEMA YpPaBHEHMI: ypaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaK€HHUE ISl BHYTPEHHEW SHEPrUM. Y CIOBUS MPUMEHUMOCTH
3TOM MOJENH: HU3Kasg KOHLEHTpauusi YacTUll, BBICOKME TeMmIeparypbl. Brlpaxenue mis
BHYTPEHHEN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Irasa.

KBa3ucrtarnueckue u HECTaTUYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoIuHaMuKe. Beranciaenne paboTsl Mo rpaduky mporecca Ha
pV-auarpamme.

Temnonepenaya kak crmoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepPMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHas TEIJIOEMKOCTH
BEILECTBA. YpaBHeHHEe Maiiepa. YaenbHas Temiora cropaHus TomuBa. Pacuér konmdectBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM Iporecce.

[lepBblii 3ak0H TepMoaMHAMUKU. BHyTpeHHss sHeprus. KonnyectBo Temnorsl U padoTa
KaK Mepbl N3MEHEHUS BHYTPEHHEH SHEPIUH TEPMOANHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM IS PABHOBECHBIX IIPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMBbI MPOXOIUT E€AMHCTBEHHAas aauabara.
AOGconoTHas TeMIieparypa.

Bropoil 3aK0H TepMOJMHAMUKH NIl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO IE€PENATH
TEIUIOTy OT OoJee XONOJHOTO Tela K Oonee Harperomy 6e3 kommeHcanuu (Kmaysumyc).
HeoOpaTMOCTh MPUPOIHBIX MTPOLIECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIOJIb30BaHUS TEIUIOBBIX ABUTareneil. TermioBoe 3arps3HeHue
OKPYKaIOIIEeH Cpebl.

TexHnueckue ycTpoicTBa M TEXHOJIOIMYECKHE IMPOLECCHI: XOIOAWIBHUK, KOHAUIIMOHED,
TU3ETbHBIA W KapOIOpPaTOPHBIM JBUTaTeNd, MapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIJIOBOIO HAacoca,
YTUIU3alUsg OMOOPTraHUYEeCKOTO TOTLTMBA AJISl BEIPAOOTKH «TETLTIOBOIY M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3MmeHeHune TemnepaTypsl IPH a1nadaTHueCcKOM paclIupEeHUH.

Bo3nyniHoe orauso.

CpaBHeHuE yIeNbHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObI U3MEHEHUs BHYTPEHHEW YHEPTUH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbroTepHbie MOENH TETUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

N3Mmepenne yaenbHON TeMI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.



HccnenoBanue aquabaTHOTo npoiiecca.

N3yuenne B3aMMOCBSI3U IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEpaTyphl
KUIICHUS )KUJKOCTEH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe u KureHwe. YJenbHas TemioTa
napooOpa3zoBaHusl.

Hacpliennsle ¥ HeHachllleHHbIE Mapbl. KadecTBeHHas 3aBUCUMOCTb IIOTHOCTH U
JABJICHUsI HACBIIIEHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTb OT 00bEMA HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B )KUJIKOCTH.

Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépmoe Teno. Kpucrammuieckue u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
[InaBnenue u kpucrauuzauus. ¥ aenbHas TerioTa niaasieHus. Cydoaumanus.

Hedopmarnuu tBEpHoOro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Ilpenen
yrnpyrux aedopmarnui.

TenoBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JIMHEHHOE paclIupeHHUe.
AHrapMOHHM3M TEIUIOBBIX KOJEOAHUN YacTHUIl BEIIEeCTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
Ten (Ha KaYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEPrUH B (Ha30BBIX MEPEXOIAX.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOE HaTskeHne. KoadduumeHnT moBepxHOCTHOTO HaTshkeHus. KanumispHbie
saBJieHUA. /[aBieHue o NCKpUBIEHHON MTOBEPXHOCTHIO xKuakocTH. dopmyina Jlamnaca.

TexHu4yeckue yCcTpoMCTBA UM TEXHOJOTMYECKHE TMPOLECCHl: KUAKAE KPUCTAJUIbI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpavyuu.

TennoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne. Kunenue npu NnOHMKEHHOM J1aBICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITEI ¢ MBUTBHBIMH TIEHKAMH.

CmauuBanue.

Kanunnsipusie sBieHus.

Mopenu HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHUS] KPUCTAINTMYECKOTO BEILIECTBA.

Bunpr nedopmarimii.

Hab6nronenune mansix aedopmMarimii.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3Mmepenne yaenpHON TEIIOTHI IJIABJICHUS JIbJA.

W3yyeHue CBOMCTB HACBHIICHHBIX [1ApPOB.

H3mepeHne abCOMOTHOM BIIaXKHOCTH BO3yXa U OIICHKA MACCHI TAPOB B IIOMEIICHHH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.



HccnenoBanue 3aBUCUMOCTH AepopMalii pe3HHOBOTO 00pa3siia OT MPHJIOKEHHON K HEMY
CUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUSA. DJIEKTPUUECKUM 3apsn. [IBa BHa 3JE€KTPUUYECKHUX
3apAnoB. [IpOBOAHMKH, AMAIEKTPUKU MU MOJYHPOBOJHUKH. DJIEMEHTAPHBIN 3JIEKTPUUYECKUN
3apsAl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero neficTeue Ha 31€KTpUYECKUe 3apsibl.

Hanpsoxéanocts  anekrpudeckoro monsd. [IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
ANIeKTpUYecKoro nosst. OQHOPOIHOE FIEKTPUUECKOE ITOJIE.

[ToTeHManbHOCTh ANEKTPOCTATUYECKOTO MOJA. Pa3HOCTh MOTEHLMATIOB U HAMpsKEHHE.
[ToreHuuanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUECKOM  IIOJIE. [Torenuunan
3JIeKTpOoCcTaTHUecKoro mojs. CBsA3b HANPsHKEHHOCTU IMOJISI M PAa3sHOCTU IMOTEHUUANOB s
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[IpuHUUI Cyneprno3uIuy JIEKTPUYECKHUX MTOJIECH.

[Tone ToueuyHoro 3apsia. Ilone paBHOMepHO 3apsbkeHHOU cdepbl. Ilone paBHOMEpHO
3apsDKEHHOr0 1Mo 00BhEMy 1mapa. [lose paBHOMEpPHO 3apsKEHHOW OECKOHEYHOW IIOCKOCTH.
KaprrHbl TMHUN HANPSKEHHOCTU ATUX ITOJIEH U SKBUIIOTEHIIMATIBHBIX ITOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3apsIIOB.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM TToJie. J{ManekTpuyeckas IpOHUIIaeMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapamenpHOe  coequHeHWe  KOHAeHcaTopoB.  IlocnmemoBarenbHOoe — coeaMHEHME
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IPOIIECCHI: 3JEKTPOCKON, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE JIEKTpOonprOOpoB, KOHIEHCATOPHI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TUIACTHH.

Monuenb snexkTpoctarudeckoro renepatopa (Ban ne ['paada).

IIpOoBOTHUKY B JIEKTPUYECKOM I1OJIE.

DJIEKTpOCTAaTUUYECKAs 3alUTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOHIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi AMEKTPUUECKOT0 MOJIs 3apsKEHHOTO0 KOHJIEHCATopa.

3apsaka U pa3psiKa KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

O1ieHKa CWJ1 B3aMMOACHCTBUS 3apsiKEHHBIX TEl.



Habmonenue npeBpallieHus SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeHCaTop.

Pacnipenenenre pa3sHOCTM NOTEHLUUANOB  (HANpsDKEHWsS) IIPU  IOCIEAO0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuii mok.

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CymieCTBOBaHHS IOCTOSHHOIO JJIEKTPUYECKOrO0 TOKa. VICTOYHMKHM TOKa.
Hamnpsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa LenH.

ONEKTpUYECKOe  CONPOTHUBIIEHUWE.  3aBHUCUMOCTb  COINPOTUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOro CEYEHHUs. YJEeIbHOE CONPOTHUBIIEHUE
BEILECTBA.

[locnenoBarenpHOE, NapajJIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MoIIHOCTb 3JEKTPUYECKOT0 TOKA. TemnoBas MOLHOCTD, BbIIEIsieMasi Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 3JIeKTpUYECKO 11ernu. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKkoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM JHEPTUH.

Hemoncmpavyuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS] NI PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS NPU TMOCTOSITHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHuE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bI coeTMHEHHsI ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEXKIY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBaHue CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

N3MmepeHne yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS J1JIs JIaMITbl HAKaJIUBAHUS.

YBenuueHue npeaena n3MepeHus amrnepMeTpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumocty IJIC rajpBaHUYECKOTO JIEMEHTA OT BPEMEHU MPHU KOPOTKOM
3aMBbIKaHUU.



HccenenoBanue pa3HOCTH MOTEHIMATIOB MEXY MTOJKOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LIEIIH.

HccnenoBaHue 3aBUCMMOCTH TI0JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

OnekTpuyeckas MIPOBOAUMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepXIpoBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3a.

Onektpuueckuidi TOK B razax. (CaMOCTOSTENbHBII W HECAaMOCTOSTENbHBIN pa3ps.
Pa3znuunble TUIIBI cCaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbl,
ANIEKTPOHHO-JTy4YeBasi TPyOKa, MOIYINPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbIIUIABKA QJIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponunsa dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTHBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKH MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3ndeckux BeauuuH. OIleHKa TpaHHuIl
MTOTPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUH, WCCIENOBAaHUM 3aBUCUMOCTEH  (DU3UUIECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYEeCKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM).

MexnpeameTrHblie CBA3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCYIIECTBISIETCS C yIETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnole nOHAmMUA, CEA3AHHbBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, Hay4yHbIH (akT, TUmore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,



9KCHEPUMEHT, MOJECIINPOBAHHUE, MOJIENb, U3MEPEHHE, TIOIPEIIHOCTH U3MEPEHUI, N3MEPUTEIbHbIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHWe CHUCTeMbl ypaBHeHwWi. JluHeliHas ¢yHKms, mnapaboia,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpbI M WX NPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHUE B )KUBOH mpupoje, auddysus, ocMoc, TeIIoo0MeH
KHUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKPYXKAloWeH  cpelpl,  yTHIM3aLUA
0MOOPraHNYECKOro TOIIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HATSDKEHHE U KalWUIAPHBIC SBICHUS B IPUPOJIE, HIEKTPHUECKUE SBICHHS B KHBOW MPUPOJIE.

Xumun: TUCKPETHOE CTPOSHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTepHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIl, KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJCKTPUUYECKHE CBOHCTBA METAUIOB, AIIEKTPOJIUTHYECKAS
JMCCOLMALIUS, TAJIbBAHUKA, 3JIEKTPOHHAS! MUKPOCKOITHS.

T'eozpaghusa: BnaxxHOCTb BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BAaHUEM MEXAaHU3MOB, YUET CyXOro U
KHUJIKOIO TPEHUS B TEXHHMKE, CTAaTUYECKUE KOHCTPYKLUMHU (KpOHIUTEIHH, perérdarsie
KOHCTPYKIIMH), HCIIOJIb30BAHNE 3aKOHOB COXPAaHEHHUS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET
U JIpyTue), ABHraTelb BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOW XOJIOIWJIBHUK,
KOH/IWITMOHEpP, TEXHOJOTMH TIOJIyUYeHHs] COBPEMEHHBIX MaTephajoB, B TOM 4YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
3NIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIbI, TOJIYIPOBOIHUKOBBIE TPHOOPHI, TaJbBaHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noie.

B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe MoJe.
BekTop marauTHOM MHAyKIMH. [I[puHIMN Cyriepno3nnuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHAYKIIUU.

MarHuTHOe 10Jje NMPOBOJAHUKA C TOKOM (TIPSMOTrO MPOBOJHHUKA, KAaTYIIKH U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BHKEHHE 3apsSKEHHOW 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

MarnutHoe nosne B BeuiectBe. deppomMarHeTUky, napa- U JuaMarHeTUKH.

TexHuueckue ycTpoMCTBAa M TEXHOJIOTMUYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, 3JIEKTPOJABUTATENb SKOOM, YCKOpUTENIN
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.

Kapruna nMHMH WHAYKOIMM MarHUTHOTO IIOJISL IOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MOCTOSTHHBIX MarHUTOB.

KaptuHa nuHuN MarHuTHOM MHIAYKIUM TOJS JAJMHHOTO TMPSMOTO TPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHMKA, KATYILIKH C TOKOM.



B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuita Amrmiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOlntonenue nBukeHUs MyvKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuuU AEHCTBUS 3IEKTPOU3MEPUTEIHHOTO MPUOOPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccenenoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuinsl AMiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpezerieHrie MAarHUTHON WHAYKIIMU HA OCHOBE U3MEPEHUS CUITBI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTOok BekTopa MarHuTHOM uHaykuuu. DC
WHIYKUUU. 3aKOH 3jeKkTpoMarHuTHOM uHAaykuumu Dapanes. BuxpeBoe snexkTpuueckoe moJe.
Toxku dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LE€NM IOCTOSHHOIO TOKa. fIBieHue
camouHaykiuu. 9J[C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJIsI KATYIITKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECChl: HWHIYKLUHUOHHAs I€ub,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALNH TEJ IPH IBUKEHUH B MAarHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IDJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKa.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHUEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIUU.

Uccnenosanue 3apucumoctdt IIC caMOMHIYKIIMKA OT CKOPOCTU W3MEHEHUsl CUJIbI TOKa B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Ornpenenenre MHAYKIIMA BUXPEBOTO MATHUTHOTO TIOJIS.

WccnenoBanue siBIEHUS CAaMOUHIYKITHH.

CoOopka MoieNr AIIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebatenbnas cuctema. CBOOOIHBIE KOJIEOAHMUS.

apmonnueckue  konebanms. KuHemaTwmdeckoe ©  JAMHAMHYECKOE  OIMKCAHUE.
DHEpPreTHYecKoe ONMHUCaHWe (3aKOH COXpaHEHUsT MEXaHWYEeCKOW dHepruu). BwiBon



JUHAMHYECKOTO ONMCAaHUSA TapMOHHMYECKUX KOJNIe0aHMM W3 HX DHEPreTU4Yeckoro u
KMHEMATUYECKOTO OMKMCAHMUS.

Ammuintyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOAaHHH MCXOAHOM BEITHMYMHBI C
aMILTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u yacrora konebanuii. Ileproa Maneix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KoNeOaHU MPYKMHHOTO MasiTHUKA.

[TousTe o 3aryxaroummx KojeOaHusx. BoiHyxneHHble KoneOanusi. PesoHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJICOaHUSI.

TexHu4yeckue yCTpONCTBa M TEXHOJIOTMUECKHE IPOLECChl: METPOHOM, 4Yachl, Kaudeiw,
MYy3BIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui ¥ 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJieOaHui
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebOaHWl Tpy3a HA MAaCCUBHOW IMpPYXKHHE C LeENbi0 (OPMUPOBAHUS
npeJICTaBICHU 00 naeanbHON MOJENIN MPYKUHHOTO MasTHHUKA.

3aKOH COXpaHECHHsI SHEPTUHU NIPU KOoJIeOaHUsIX rpy3a Ha MPYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOIBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsITHUKA.

[TpeoOpazoBanue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMILUTUTY b 3aTYXAOMINX KOIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomaznummnsie Konedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsizb aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamoiue JJIeKTPOMarHUTHbIE KoyieOaHUsl. BBIHYXJIEHHBIE JIIEKTPOMArHUTHBIC
KoJie0aHusl.

ITepemenHbi TOK. MOIIHOCTh TEPEMEHHOrO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE
3HAYECHHUE CHJIBI TOKA U HAMPSDKEHUS TP PA3IMIHON (POopMe 3aBUCHMOCTH MTEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHyconaalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO EPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u morpeOiIeHUE >IEKTPUYECKOM
SHEPTUH.

DKOJIOTUYECKUE PUCKHU TPU TPOU3BOJACTBE 3JEKTpodHEepruu. KynbTypa HCMIOIb30BaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HH.



TexHuueckrne YCTpONCTBA M TEXHOJOTHMYECKHUE TMPOLECChl: AJIEKTPUUECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXarIKX 3JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mosenb 37eKTPOMarHUTHOTO TeHepaTopa.

BrinyxaeHHble CHHYCOUIabHbIE KOJIeOaHusI.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENIH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

YCTpORCTBO M IPHHIIMIT ACHCTBHS TpaHCHopMaTopa.

Monenb TUHUY 2IIEKTPOIIepeIadH.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

Uzyuenue tpanchopmaropa.

HccnenoBanue MepeMEHHOTO TOKA 4epe3 MOCIeI0BaTEIbHO COSAMHEHHbBIE KOHICHCATOD,
KaTyILKY U PE3UCTOD.

HaburoieHne 351eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHHs U JUIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeIoMIIeHUe, UHTephepeHIs U AUdpaKIIHsL.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH CpeIbl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJOBMSI M3Iy4eHHUS 3JEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JE€KTPOMarHUTHBIX BOJH: OTpPaK€HHE, MPEIOMJIEHHE, MOJSIpU3aLNs,
uHTepdepeHus 1 TudpaxKius.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIIBI paIOCBA3U U TeleBUACHUS. Pagronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, yibpTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIUIIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

Kounebmomieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHIny 1 U paKiina MeXaHUIECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmroneHne cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJsipuzanus, Tudpakuus, nHTepdepeHuus.

Oo6HapysxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUCHHI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbI IMpeNOMIIEHUsT CBeTa. AOCOMIOTHBIA  TOKa3aTelb
npesnomieHuss. OTHOCUTENbHBIA IMOKa3aTelnb MpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JUIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETa YEpe3 IpaHully pasjesna
JIBYX ONTUYECKUX CPE.

Xon iyueit B mpusme. ucnepeust ceera. CliokHBIN cocTaB Oenoro cera. Llger.

[TonnHoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Cobuparoniue M pacceuBarouiye JHH3bL. ToHKas JnuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO IT0KA3aTeNs IPEIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syda, IpOIIEIIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenne n300paXkeHUH TOUKH U OTpe3Ka MPsSMON B COOMPAIOIIMX U PACCEUBAIOIINX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromias cnocoOHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBass omnrtuka. Wurepdepennus cBera. KorepeHTHbIE WCTOYHUKH. Y CIOBHS
HaOJIOZIGHNUsT MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEPQEpEHIMOHHONH KapTHHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! KilaccuyeckixX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHMMYMOB IPH MaIeHUH MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IMPOLIECChl: OYKH, JyMa, IEepUCKOT,
doroanmnapaT, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJOKOHHAS
onTHKa, TU(PaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeoMIIEHUS CBETA.

HabmioneHre noHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBeTOBOIA.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INTOCKOMAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.



Mogaenu MUKpOCKOIIa, TeIeCKomna.

Habmonenue narepdepeHnm crera.

HaoGntonenue 1BeToB TOHKHX IJIEHOK.

HaGmonenue nudpakmuu cBera.

N3yuenne qudpakiinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Habmronenue nucnepcuu cBera.

Habmroienue nosisipuzanuu cBera.

[TpumeHeHre MoIIPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSTHHSI OT BEIIECTBA (HAa MPUMEPE KHUIKUX
JIUH3).

H3mepenne poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tomyuenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BIL.

[Tomyuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeeCKOMMYEeCKUX CHCTEM.

Habmonenne nudpaxyuu, nHTEpPEPEHINN U MOJISIPU3ALNHT CBETA.

W3yueHne monsipu3anuu CBeTa, OTPAKEHHOTO OT MOBEPXHOCTHU JAUIICKTPHKA.

N3yuenne nHTEpGEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX MIEIISX.

Habmronenue nucniepcum.

HaGnronenue u uccnenoBanue AMPppakIHOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHUs CBETOAMOAA IPU MOMOIIH TU(PAKIIMOHHOHN peIETKY.

Pa3nes 6. OcHOBBI CieUAJIbLHOH TEOPHH OTHOCUTEIbHOCTH.

['paHuIlbl MPUMEHUMOCTH KJIAaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHTEJIHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npUuIHHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeIUICHHE BPEMEHH M COKpaIleHHe
JUTUHBIL.

DHeprusi U UMMYINbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCChI C SHEPTHEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPIus MOKOSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE MPOIECChl: CIHYTHUKOBBIE MPHUEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4ecKknuid IKCTIEPUMEHT, Ta00opaTOpHbBIE pabOTHI, MPAKTHKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUIl (1Mo GoTorpadusmM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapuo-6011060il oyaiusm.

PaBHOBecHOE TeIIOBOE H3IydeHHE (M3NydyeHHE aOCOMIOTHO 4YEPHOrO Tena). 3aKoH
cMemenus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotoapdekt. OmpiTer A. I'. CtoneroBa. 3akonsl Gotorddexra. YpaBHeHue DHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.



JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO MOTJIOMIAIOMIYI0 U
a0COIOTHO OTpaxaronIyto moBepxHocth). OnbiTe [1. H. JIebenenra.

BonHoBble cBoiicTBa yactul. Bonubl ne bpoiur. [Inuna BosHBI ne bpoinsg u pasmepsl
o0nacTu  JoKanu3alMM  JBHXKyHieiics dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX.

Crnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6arapesi, CBeTOAHO/I.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOU TUIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Hccnenosanue poropesucropa.

Wzmepenue noctosuHoil [Inanka Ha ocHoBe uccnenoBanus Gotodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEpPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. [imanerapuast moaens atoma Pesepdopra.

[Toctynarel bopa. M3nydyenue u norsiouieHne (OTOHOB MPH MEpPEXoie aromMa ¢ OJAHOIO
YPOBHS DHEPTMH HA JPYTOM.

Bunel ciektpoB. CieKTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHHueckne yCTpOHCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: CHEKTPAJIBbHBIA aHaIu3
(criekTpockoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HabGnronenue nuHEH4aThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3IIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKmMuKym.

Habmionenue nuHeiiuaToro crnekrpa.
HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOIO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
PunGepra.

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

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe ducio sjpa.
N3oTombl.

PagnoaktuBHOCT. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3ITyYEHHUE.

3aKOH paJuOaKTUBHOrO pacmnana. PamumoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢dbon uznyuenus. Jlozumerpusi.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsie cuibl. [ledekT macchr sapa.



SAnepubie peaknuu. Jlenenne wu cuHTe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YIOPaBIsSEMOro TEPMOSACPHOrO CHHTE3a. OKOJIOIMYECKME AaCMEKThl pa3BUTUS  sIEPHOM
JSHEPIeTUKHU.

Merozasl perucTpalvy U UCCIEA0BAHMS JIEMEHTAPHBIX YaCTHULI.

DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. bapruoHbl, ME30HBI U JeNTOHBL. [IpencraBiieHue o
CranpaptHoil Mmosienu. KBapk-riit0ooHHas MOJAEIb aIJpOHOB.

®usuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAs! SHEPTHUsL.

EnunctBo ¢puznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SCpHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

W3ydenue nornomuieHus 0eTa-4acTUl] aTlFOMUHUEM.

Pa3nen 8. DiieMeHTBHI AaCTPOHOMUM U ACTPOPHU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuUHU. IlpukiagHOoe W MHUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMud. [IpUMEHHUMOCTh 3aKOHOB (GU3WUKU Ui OOBSCHEHUS NPUPOABI KOCMHYECKHX
00BEKTOB.

Mertonbl acTpoHOMHYECKHX uccienoBaHuil. COBpEeMEHHbIE ONTHYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbI, BHEATMOC(EpHask aCTPOHOMHS.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE31.

3BE31BI, KX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCIIE0BATEILHOCTU. 3aBUCUMOCTh «MAacca — CBETUMOCTbY IS
3BE3[] TIJIaBHOW  MOcCjenoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BooIK CoJHIa U 3BE3/. DTarbl )KU3HU 3BE3 .

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxkenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE OBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUHU.

Yuenuueckue naonooenus.

Habmionenuss  3BE3nHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCIOJB30BaHUEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUW JJI1  ONpeAeNieHUus] TOJOXKEHUs HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE C03Be31s1 CEeBEpHOIo MOMymapus U sipKue 3BE3/bI.

Habmionenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH M 3BE3HBIX CKOIUICHUH.

Du3nYecKUil MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C HCIOJIIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  H3MepeHud  ¢usnueckux BenudyuH. OleHka TpaHuULl
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, IIPOBEpPKA IMPEAJIOKEHHBIX T'MIOTE3 (BBIOOP M3 pabOT, ONMCAHHBIX B TEMaTHYECKHX
pazzienax «Y4eHUYeCKUi 3KCIIEPUMEHT, Ja00opaTopHbIe paboThl, MPAKTUKYM).

O0o0maroniee NoOBTOpPEHMeE.

OO6oOmeHne W cUCTeMaTH3alMsl  COJIEp)KaHWsS  pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa ¥ TEpMOJUHAMUKA», «DJIEKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3uka», «IeMEHTbI
ACTPOHOMMH U acTPOUZUKIY.

Ponp (u3MKM M acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOH cdepax NeATETbHOCTH 4YeNOBEeKa, poilb M MecTo (U3UKM M aCTPOHOMHHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHATENIBHOW M MMPOTHOCTHYECKON (DYHKIMI (PU3NUECKO TeopuH, poiib (GU3NIECKON Teopun
B (DOPMUPOBAHUU IPEACTABICHUN O PU3NYECKON KapTHMHE MHpA, MECTO (U3NYECKON KapTHHbI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢puzuku yriayosnéHHoro ypoBHs B 11 kiacce ocyuiecTBisercsa ¢ yuéTom
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle NOHAMUA, CEA3AHHBIE C UZYUEHUEM MENO006 HAYUHO20 NO3ZHAHUA:
ABJIEHUE, Hay4yHbId (akT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIbHbIE
npubopsl, nudposas 1adopaTopus.

Mamemamuka: perieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BEKTopbl M MX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOK€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIMM.
[Tpu3Haku mo100Ms TPEYTrOJIbHUKOB, ONpeAeIeHNe TUIOMAAN TUIOCKUX GUTyp U 00bEMa Tell.

buonozua: >nekrpuueckue SBICHHMS B KUBOM Npupojne, KojeOaTelbHble ABMXKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMAarHOCTUKA B
MeAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpPUCTaJUIM4ecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpachua: marHuTHBIE TONIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMeHeHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOJABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLIMOHHAs Tedb, JMHUM DJeKTpoliepenad,
AJIEKTPOJIBUTATENh, panap, paguonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpPa3ByKOBasi JHAarHOCTHKAa B TEXHUKE, MPOEKLUMOHHBIM amnmapar, BOJIOKOHHAsl OITHKAa,
coJHeyHast OaTapesi, CIIyTHUKOBbIC IPUEMHHKH, S€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE aCTIEKThI
€€ pa3BUTHS.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VYJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUs Yy4eOHOro mnpenmera «PHU3MKa» JOJKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYyYaroIUXcs PYKOBOACTBOBATHCA C(HOPMUPOBAHHOM BHYTpPEHHEH
NO3ULIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMi, IO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBa, PACIIMPEHHUE KUZHEHHOTO
OTBITA M ONBITA JIEATEIFHOCTH B MPOLIECCE pPean3allii OCHOBHBIX HAIPABJICHUN BOCIUTATEIBHOM
JESTEeIbHOCTH, B TOM YHUCIIE B YACTHU:

rPa:KIaHCKOr0 BOCIIUTAHHUSA:

— c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULMM OOy4yarollerocss Kak AaKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBA;

— IpPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKMX T'YMAaHUCTMUYECKHMX MU JE€MOKPaTHYECKHX
LICHHOCTEI;

— TOTOBHOCTb BECTHM COBMECTHYIO JESTEIbHOCTh B HHTEpEcax TI'paKIaHCKOTo OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliy;

— yMEHHE B3aWMOJICHCTBOBAaTh C COLUMAIBHBIMA WHCTHTYTaMH B COOTBETCTBHHM C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

— TOTOBHOCTb K TYMaHUTApHOHN U BOJIOHTEPCKOM IESATEIBHOCTH.

NAaTPHOTHYECKOr0 BOCTIMTAHUS:

— c(hopMHpPOBAaHHOCTH POCCUICKOM rpa’kJaHCKOW MIEHTUYHOCTH, TaTPUOTH3MA;

— IEHHOCTHOE OTHOILIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXEHMSM POCCHUICKUX
y4E€HBIX B 001aCTH (PU3UKU U TEXHUKE.

— JYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

— c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYECKOTO TIOBEICHHUS;

— CHOCOOHOCTh OIICHHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHPYSChH
Ha MOpPaJbHO-HPAaBCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCJIE B IEITEILHOCTH YIEHOTO;

— 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYyIyIIETo.

ICTETHYECKOr0 BOCTIMTAHUS:

— DCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA, MPHUCYIIETO
¢buznyeckoit Hayke.
TPY/A0BOI0 BOCIIUTAHMA:

— HWHTEepeC K pa3iuyHbiM cdepam Mpo(hecCHOHAIBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHHMKOH, yMEHHE COBEpIATh OCO3HAHHBII BbIOOp Oyaymiel npodeccuu
U peaJIn30BBIBATH COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

— TOTOBHOCTb M CIIOCOOHOCTH K 0Opa3oBaHUIO MU caMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MIPOTSKEHUM BCEH JKU3HU.

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

— Cc(hOpPMHUPOBAHHOCTb 3KOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TIJIOOAJIBHOIO Xapakrepa

HKOJIOTUYECKUX MPOOIIeMm;



— IUIAHMPOBAaHHUE U OCYIIECTBJIICHUE IEHUCTBUM B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOTrO Pa3BUTHs YEIIOBEYECTBA;

— paclIMpeHHe OIbITa JIEATECIBHOCTH 3KOJIOTMYECKOM HAINpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (DHU3HKeE.
HEeHHOCTH HAYYHOI0 MO3HAHUS:

— c(hOpMHPOBAHHOCTb MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;

— O0CO3HaHHME LIEHHOCTH Hay4YHOH [eATeIbHOCTH, FTOTOBHOCTh B IIpoliecce U3ydeHUs (PU3UKU
OCYULIECTBJIATH IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO IE€ATEIBHOCTD HHIUBUIyAJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

— CaMOCTOSITENbHO (OPMYJIHUPOBATh U AKTyallM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— ONpEIENsITh eI IeATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTUKECHMUS;

— BBISIBIIAITH 3aKOHOMEPHOCTH M IPOTHBOPEYHSI B PACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

— paspabaThIBaTh IJIaH pPelICHUs] MPOOIEMBbI C YUETOM aHAIHM3a UMEIOIINXCSI MAaTEPUATIbHBIX
U HEMaTepHUAIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JEATEIBbHOCTb, OLICHMBAaTh COOTBETCTBUE DPE3YJIbTATOB ILEJSIM,
OLIEHUBATh PUCKH MOCIEICTBUI NeSATEIbHOCTH;

— KOOPJAMHUPOBATh W BBINOJNHATH pabOTy B YCIOBUSIX pPEaJbHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAaHHOI'O B3aUMOJIECHCTBUS;

— pa3BUBaTh KPEATHBHOE MBIIUICHUE MTPH PEIICHUH )KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

— BJAJETh HAayYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH TOHSATHAMU M METOJIaMH (hU3HUYECKOn
HAYKH;

— BJaJIeTh HaBbIKAMM Y4e€OHO-HCCIIEI0BATEIbCKONH M MPOEKTHOM JEATETbHOCTH B 00JacTh
(GU3KUKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY IOMCKY METOJOB pEIICHUs 3a/1ady
(bu3NYECKOTo cofiepKaHusl, MPUMEHEHHUIO PA3INYHBIX METOJ0B MTO3HAHUS;

— BJAJeTh BUAAMHU JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHS, €ro HMHTEpIIpeTaluH,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX CUTYaIMsX, B TOM YHUCIE MPH CO3JIaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

— BBUIBJISATh NPUYMHHO-CJIEJCTBEHHBIE CBSA3M W aKTyaJIM3UpOBaTh 3ajady, BbBIJIBUraTh
TUNOTE3y €€ pelleHusi, HAXOUTh apryMEHTHI /Ul JOKa3aTelbCTBa CBOMX YTBEPXKACHUH, 3a/1aBaTh
napaMeTphl U KPUTEPUHN PEIICHUS;

— aHaAJM3UPOBATh MOJIyYECHHBIE B XOJI€ PEILICHHS 3a]]a4l Pe3yJIbTaThl, KPUTHUECKH OLIEHUBAThH
UX JJOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

— CTaBHUTb U (HOPMYIHUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON 1ESTETLHOCTH, B TOM
qucye MpHU U3y4eHUH (PU3MKH;

— J1aBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MTPHOOPETEHHBIH OIIBIT;



— yMeTh MIEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO0 001aCTh )KU3HEACATEIHLHOCTH;

— yMeTh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX IPEIMETOB;

BBIIBUI'aTh HOBBIC UACH, IIPpEJIaraTb OpUIriHaJIbHbBIC ITOAXOAbl U PCHICHU A,

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PELICHHUS.

Pa6ora ¢ nundopmanmeii:

— BJAJETh HAaBBIKAMHU IOJy4eHHUS WH(POpMAIMK (PU3UIECKOTO COJACPKAHUA M3 MCTOUYHHKOB
pa3HbIX THWIIOB, CAMOCTOSITEJIBHO OCYLIECTBJIATh IOMCK, aHajW3, CUCTEMATU3alUI U
MHTEpIpeTannio HHPOPMALUU PAa3IMYHBIX BUJIOB U ()OPM IIPEICTABICHMUS;

— OILIGHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

— HCHOJb30BaTh CPEJICTBA HH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHHMKAaTHUBHBIX M OpraHM3AIlMOHHBIX 33Ja4 C COOJIIOJICHUEM
TpeOOBAaHUN SPrOHOMHKH, TEXHHKH O€30MACHOCTH, TUTHEHBI, PecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

— CO3/1aBaTh TEKCThl (DU3MUYECKOTO COJCpXKAHHUA B PA3IUYHBIX (opmMarax c yu&ToM
Ha3Ha4YeHUs MHOOPMAIMH U IeNICBOW ayJAUTOPUH, BEIOUPAst ONTUMAIBHYIO ()OPMY MPEICTaBICHUS
U BU3yaJIU3alluH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBHUSA:

— OCYILECTBIISITH OOIIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

— pacno3HaBaTh NPEANOCHUIKN KOH(MIMKTHBIX CUTyallui U CMATYaTh KOH(IIUKTHI;

— pa3BEépHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEICTB;

— TIOHUMAaTh U HUCIOJIb30BATh IPEUMYILIECTBA KOMaHAHON U MHIMBUyaIbHOI pabOTHI;

— BBIOMpATh TEMaTUKYy U METOAbl COBMECTHBIX NEHCTBUI ¢ y4éTOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 YjieHa KOJUIEKTHBA;

— INpUHUMATh LEJIU COBMECTHOM JAEATEIbHOCTH, OPraHM30BBIBATE U KOOPAMHUPOBATh
JEUCTBHUS 0 €€ TOCTHKEHUIO: COCTAaBJIATh IUIAH JEHCTBHM, PacIpelesaTh POIU C Y4ETOM MHEHHU
YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaTbl COBMECTHON pabOThI;

— OILIEHHMBATh KaYeCTBO CBOETO BKJIAAA M KaKAOI0 Y4acTHHUKA KOMaH/bI B OOIIMI pe3ynabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

— Ipeajaratb HOBBIE IPOEKTHI, OLICHUBATh WIEH C MO3MIMHM HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

— OCYUIECTBJIATH IO3UTUBHOE CTPATETMUYECKOE TIOBEIEHHWE B PA3JIMYHBIX CUTYyalMsIX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHHE, ObITh HHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranu3anus:

— CaMOCTOSITENIbHO OCYLIECTBIATH MO3HABATEIbHYIO JEATENBbHOCTh B 007acTH (U3MKU U
aCTPOHOMMH, BBISBJIATH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

— CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEHIeHMs] Pacu€THBIX M KaueCTBEHHBIX 3ajay, IUIaH
BBIMIOJIHEHUS] MPAKTUYECKOH paboThl ¢  y4éTOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;

— J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

— pacHIMpATh paMKHU y4€OHOIO MpeAMeTa Ha OCHOBE JIMUYHBIX NPEIOUTCHUMN;



— JenaTh OCO3HaHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peleHue;

— OILIGHUBATh MPHOOPETEHHBIN OIIBIT;

— cnocoOcTBOBaTh (OPMHUPOBAHMIO M IPOSBICHUIO HPyIULIUM B o0nactu (UMK,
IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHbBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

— JlaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LCIIIM;

— BJAJIeTh HAaBbIKAMU IO3HABATEIILHOW Pe(IEKCHM KaK OCO3HAHMs COBEpIIAEMBbIX JeHCTBUN
Y MBICIIUTEIIBHBIX IIPOLECCOB, X PE3YJITaTOB U OCHOBAHMIA;

— HCII0JIb30BATh MPUEMBI peIEKCUU AJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEILICHUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHIKEHUIO;

— IIpUHUMAaTh MOTUBBI U apTyMEHTHI IPYIUX IIPU aHAJIU3€ PE3YJIbTATOB JACITEIBHOCTH;

— IpUHUMATH ceOs, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX [IPH aHAIU3€ PE3YyIbTaTOB JAESITEIbHOCTH;

— IPU3HABaTh CBOE MPABO U MPaBO APYIUX HA OLIMOKH.

— B mporuecce 1OCTH)XEHUS JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOECHUS IPOTpaMMBbI 10 (pU3UKE IS
YPOBHS cpefHero ooOmiero oOpa3oBaHMs Yy OOYHYAIOUIMXCS COBEPILEHCTBYETCS 3MOLMOHAJIbHBIN
MHTEIUICKT, TPEATIOINIAT AN C(hOPMUPOBAHHOCTD:

— CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJIETh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON cephl, ObITh YBEPEHHBIM B ce0e;

— CaMOpEryJInupOBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHMSIM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEW CTPEMIICHHE K JOCTHMIKEHUIO LEIU MU YCIEXy,
ONTHMH3M, NHUIIMATUBHOCTb, YMEHHUE JIEICTBOBATh, HCXO/I U3 CBOMX BO3MOKHOCTEM;

— OSMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €T0 NP OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COIIMAJIbHBIX HaBBIKOB, BKIIIOYAIOUIUX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C APYTUMU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K xonny o0yuenus B 10 knacce npeaMeTHbIe pe3ynbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 00 YUAIOMINXCSI YMEHHUH:

— TNOHMMAaTh poJib (U3MKHM B HKOHOMHMUYECKOW, TEXHOJOTHYECKOH, HKOJIOTHYECKO,
COLIMAJIbHOW M 3THYECKON cdepax NesTEIbHOCTH YeIO0BEeKa, pojib U MEeCTO (PU3UKU B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, 3HAYCHWE OIMHUCATEIbHOM, CHUCTEMATHU3HPYIOUIEH, OOBSICHUTCIHHOU H
MMPOTHOCTUYECKON (YHKIHMK (U3HUYECKOW TEOpUH — MEXAaHHWKH, MOJICKYJISIPHON (U3UKH W
TEPMOJAMHAMUKH, POJb (PU3NUECKOW Teopurd B (POPMUPOBAHWUU TPEICTABICHUNA O (HU3UIECKOMN
KapTUHE MHPA;



— pa3nuyYarh YCIOBUS NMPUMEHUMOCTH MoOjeiel (U3NYECKUX TeN U MPOLECCOB (SIBICHHIM):
UMHepLUalbHas cucTeMa OTcyéra, aOCoOMOTHO TBEPAOE TEIO, MarepuajbHas  TOYKa,
PaBHOYCKOPEHHOE JBM)KEHHE, CBOOOAHOE MajieHue, abCOMI0THO yrpyras aedopMarius, abCoIOTHO
ylnpyroe M aOCOJIOTHO HEYNpYroe CTOJIKHOBEHHUS, MOJENIU ras3a, JKUIAKOCTH U TBEPIOro
(KpUCTAJUTMYECKOI0) TeNa, UACANIbHBIN I'a3, TOUSUHBIH 3apsill, OAHOPOAHOE NIEKTPUUECKOE T0JIE;

— pas3inyarh ycJaoBHs (FpaHULbl, 00JaCTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHUMATh
BceoOIMi XxapakTep ()yHIAMEHTAIbHBIX 3aKOHOB M OIPAaHMYEHHOCTb MCIIOJIb30BaHMs YaCTHBIX
3aKOHOB;

— AHAJIM3UPOBATh M OOBACHATH MEXAaHMYECKHE MPOIECCHI U SIBICHUS, UCIOIb3yS OCHOBHBIC
IIOJIOKEHHUSI M 3aKOHbl MEXaHUKU (OTHOCHTEIBHOCTh MEXAaHHUYECKOro JBIMXKEHUs, (HOpMYJibl
KMHEMaTUKH pPABHOYCKOPEHHOI'O JIBWXKEHHMsA, IpeoOpazoBaHus [amuimes Uit CKOpocTH U
IepeMeleHns, 3akoHbl HBIOTOHA, NPHUHLUII OTHOCUTENIBHOCTH [‘anmies, 3aKkOH BCEMHPHOIO
TATOTCHHS, 3aKOHBI COXPAHEHUS UMITYJIbCa W MEXaHWYECKOH SHEPTuH, CBs3b pabOTHI CHIBI C
U3MEHEHHEM MEXaHMYECKOM OSHEpruu, YCJIOBHS paBHOBECHS TBEPAOro Teja), IPU ITOM
HCIOJIb30BaTh MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YyKa3blBaTb YCJIOBHUS INPUMEHUMOCTHU
(bu3nvecKuX 3aKOHOB: MpeoOpazoBaHmii [ anmes, BTOporo u TpeThero 3akoHOB Hpl0TOHA, 3aKOHOB
COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON DHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;

— aHaJIM3UpOBATh U OOBACHATH TEIUIOBbIE IMPOLIECCHI U SBJIEHUS, MCIOJIb3ys OCHOBHBIE
nosnioxkeHns MKT u 3aKkoHBl MOJNEKYJISIpHOM (U3MKM M TEPMOAMHAMUKHU (CBSI3b JIaBJICHUS
WJICATTBHOTO T'a3a CO CPEAHEN KUHETUUECKON SHEPruel TEIIOBOr0 JBHKEHUSI U KOHLIEHTPAIUEN €ro
MOJIEKYJI, CBf3b TEMIIEpATypbl BEIIECTBA CO CPEAHEW KHHETUYECKOM DHEPrUEil TEIIOBOIO
JBUKEHMSI €r0 YacTHUll, CBA3b JABJICHMS HICAIBHOTO ra3a C KOHLEHTpalued MOJEKYd U €ro
TeMIIepaTypoli, ypaBHeHue MeHneneeBa—KianelipoHa, nepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMs OHHEPrUU B TEIUIOBBIX IMpoIleccax), MPU 3TOM HCMOJIb30BaTh MaTEeMAaTHYECKOE
BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Kuanelipona;

— aHAJIU3UPOBATh U OOBICHATH AIIEKTPUUYECKHE SBJICHUS, UCIIOJIb3YS] OCHOBHBIE MTOJIOKEHUS U
3aKOHBI JJIEKTPOAVMHAMUKHM (3aKOH COXPAaHEHHUs DIEKTPUYECKOro 3apsiia, 3akoH KynoHa,
MOTEHIIMAJIBHOCTh 3JIEKTPOCTATUYECKOIO MOJIS, NMPUHIUI CYNEPIO3ULUU DJIEKTPUUECKUX TOJEH,
IIpU 3TOM YKa3blBas YCIIOBUS NPUMEHMMOCTH 3akoHa KynoHa, a Takke NpaKTUYECKU BaKHbIE
COOTHOWIEHUS: 3aKOHbI OMa g ydacTKa LENH M JUIs 3aMKHYTOM JJEKTPUYECKOM ILEeNH, 3aKOH
Jlxoyms—Jlenna, mpasuia Kupxroda, 3akonst Dapaes 11 JIEKTPOIN3a);

— OMNMUCHIBaTh (PU3MUECKUE MPOIECChl M SBICHUSA, WCHOJIb3ys BEIWYMHBI: MEpeMelleHHe,
CKOpOCTb, YCKOpDEHHE, HMIYJIbC Tejla M CHCTEeMbl TeJl, CHJIa, MOMEHT CHWJIbI, JaBJICHUE,
MOTEHLIMAJbHAs DJHEPIusi, KUHETUYeCKas »JHEeprusi, MeXaHuWdeckas »dSHeprus, paboTa CHIIBL,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIa TSXKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHS, MOIIHOCTb,
SHEprus B3aUMOJIeHCTBUS Tena ¢ 3eMil€id BOJIM3M €€ MOBEpXHOCTH, SHEPTHs YyIPYroil negopmanuu
NPY>KUHBI, KOJMYECTBO TEIIOTHI, a0CONIOTHAs TeMmmepaTypa Tena, paboTra B TepMOJUHAMUKE,
BHYTPEHHSAS PHEPTusl MJCATbHOTO OJHOATOMHOIO Ta3a, paboTa MAEaIbHOIO ra3a, OTHOCHTEIbHAs
BIQXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEIJIOBOrO JABHUraTels; d3JIEKTPUUECKOE  IOJIE,
HANPSHKEHHOCTD DJIEKTPUYECKOTO ITOJIA, HAPSHKEHHOCTD MOJIS TOYEYHOTO 3apsAa WK 3apsSHKECHHOTO
niapa B BaKyyMe U B JUDJIEKTPUKE, IIOTEHIMAI JIEKTPOCTATUYECKOTO MOJISA, PA3HOCTD ITOTEHIIUANIOB,
JNEKTPOABIIKYILAsA CHJA, CUJa TOKA, HANpPsUKEHUWE, MOLIHOCTH TOKA, JJIEKTPUYECKas EMKOCTh



IUIOCKOTO KOHAEHCATOpa, CONPOTUBIICHUE YYacTKa LENU C IOCJIEAOBATEIbHBIM U IapajuleIbHbIM
COECMHEHUEM PE3UCTOPOB, SHEPTUS NIEKTPUIECKOIO MOJI KOHACHCATOPA;

— OOBACHATH OCOOCHHOCTH NPOTEKaHUs (PU3NYECKUX SIBJICHUH: MEXaHUYECKOE JBU)KEHUE,
TEIUIOBOE JIBM)KEHHE YacTUL[ BEIIECTBA, TEIJIOBOE paBHOBECUE, OpPOYHOBCKOE JBH)KEHUE,
muddy3us, ucnapeHue, KUIEHUE U KOHJIEHCAllus, IJIaBJIeHHe U KPUCTAUIN3alus, HallpaBIeHHOCTh
TEILIONEPEIayd, JJIEKTpU3aluus Tell, HKBUIIOTCHLHMAIBHOCTb IIOBEPXHOCTH  3apsLKEHHOIO
IIPOBOJIHMKA;

— IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIUYMHBI OT APYrod c
UCIOJIb30BAHUEM MPSAMBIX M3MEPEHHH, MPU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (DUKCHPOBATh
pe3yabTaThl IMOJNYYEHHOHM 3aBUCHMOCTH (DU3MYECKHX BEJIWYMH B BUAEC TpaUKOB C Y4ETOM
a0COIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeNlaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHMS,

— IpPOBOJIUTb KOCBEHHbIE HU3MEpEeHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BHIOUpATH
ONTUMAJIbHBIA METOJT M3MEPEHMsI, OLCHUBATb AOCOJIIOTHBIE M OTHOCUTENIbHBIE MOIPEUIHOCTU
MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

— IIPOBOJUTH OIBITHI 110 MPOBEPKE NPEMJIOKEHHON TMIIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAJIbHYI0 YCTaHOBKY, aHAJIM3UPOBATh MOJYYEHHBIE pe3yJbTaThl U JenaTh
BBIBOJ] O CTaTyCe MPEJI0KEHHON TMIIOTE3BI;

— colOmonaTh npaBwiia O€30HacCHOrO Tpyla IMpH NPOBEICHUM HCCIEAOBAaHUM B pamkax
y4eOHOTr0 3KCIIEPUMEHTA, IPAKTUKYMa U y4eOHO-UCCIIeA0BATENbCKON U IPOEKTHOM 1€ TELHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

— pemarh pacy€THbIC 33Ja4d C SIBHO 33JaHHONM U HESIBHO 33J1aHHON (hPU3MYECKON MOJEIbIO:
Ha OCHOBaHMM aHalM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hHM3MUYECKONM MOAETH, OTBEYarolei
TpeOOBaHUAM 3a/1a4M, IPUMEHSTH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThl (PU3MYECKUX
TEOpUN TMpPU UCHOJIH30BAaHUM MaTEMaTHUYECKUX METOAOB PELIEHUs 3ajad, MPOBOJUTH pacdy€Thl Ha
OCHOBaHUU MMEIOIIMNXCS JAHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS
C Y4E€TOM IMOJIYYEHHBIX PE3YJIbTATOB;

— pemaTh KauyeCTBEHHbIE 3aJayM, TpeOyroliue MPUMEHEHHsI 3HaAHWHA M3 Pa3HbIX pa3felioB
Kypca QU3MKH, a TAaKKEe WHTErpaluy 3HAHUW U3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA:
BBICTpAauMBaTh JIOTMYECKYIO IIETIOYKY pPACCY)KJEHHH C ONOpod Ha H3y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHHUS;

— HCIIOJIb30BAaTh TEOPETHYECKHE 3HAaHUS JJi1 OOBSICHEHHMS] OCHOBHBIX MPHHIIMIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX MPOIIECCOB;

— NPUBOAUTH MPUMEPHI BKIIAAA POCCHUMCKHUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHII;

— aHAJM3MPOBATh M OLICHWBATh MOCIEJCTBUS OBITOBOM M NMPOU3BOACTBEHHOU AEATEIbHOCTU
YeJIOBEKa, CBS3aHHOM C (M3MYECKMMHU IPOLIECCAMU, C MO3MIMN 3KOJOrMYecKoi 0e30macHOCTH,
MIPEACTABICHUN O pPAMOHAIIBHOM MPHUPOJIONOJIB30BAaHNUM, a TAKXKE PA3yMHOM HCIIOJIIb30BaHUH
JTOCTHKEHHU HAYKH W TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

— TIPUMEHATH Pa3IMyHbIE CIOCOOBI paboThl ¢ MH(pOpMaIHel (pU3HMUECKOro CONIEpKaHHUs C
UCTOJb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTHH, IpH 3TOM HCIOJIH30BAThH
COBpPEMEHHBIE NH(OPMALIMOHHbIE TEXHOJIOTUH ISl TOMCKa, epepabOTKU U NpeAbsABICHUS yueOHOM
U Hay4yHO-TIONMYJSpPHOW MH(OpPMaluU, CTPYKTYpUPOBaHMs U HHTEpHpeTaluud HHGOpMAIUH,
MOJyYEHHOM M3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKH aHAIN3UPOBATH MOJIy4aeMyl0 UHPOPMALIUIO



U OLICHMBATH €€ JIOCTOBEPHOCTh KAaK HAa OCHOBE MMCIOIIMXCS 3HAHUHM, TaK U Ha OCHOBE aHalIM3a
UCTOYHMKA UH(POPMALIUY;

— IPOSIBJIATH  OPraHU3alMOHHBIE M IIO3HABATEJIBHBIE  YMEHHUS  CaMOCTOSITEIIBHOTO
IPUOOPETEHUST HOBBIX 3HAHUH B IIPOLIECCE BBIOIHEHUS MPOEKTHBIX U y4eOHO-UCCIe10BaTEIbCKUX
pabor;

— paboTaTh B IrpyMnIe ¢ UCIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IPyNIBbl, PalUOHAIBHO PACHPEACIATh IEATENBHOCTh B HECTAaHAAPTHBIX CUTYALUAX, aJEKBATHO
OLIEHUBATh BKJIAJ KaX/10T0 U3 YUaCTHUKOB I'PYIIIBI B PELIEHUE pacCMaTpUBAEMOi Ipo0IIeMbl;

— TOpOSBIATH  MOTHBALMIO K  Oyaymed  npodecCHOHAIbHOW  IEATENBHOCTH IO
CIELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIsL.

K xonny oOyuenus B 11 Knacce npeIMETHbIE pe3yJIbTaThl HA YIIyOJIEHHOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OO YUAIOIIMXCS YMEHUN:

— IOHHUMAaThb POJb (PU3UKU B 3KOHOMUYECKOH, TEXHOJIOTMYECKOM, COLMaIbHON U ITUYECKON
cepax IesATETbHOCTH YEJIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHOM HayyHOW KapTHHE MUDA,
POJIb ACTPOHOMHUH B MPAKTUYECKON NEATEIFHOCTH YelIOBeKa U JajJbHEWIIEeM HayYHO-TEXHUIECKOM
Pa3BUTHH, 3HAYCHHUE OMHCATEILHOW, CHCTEMAaTH3UPYIOIIEH, OOBSICHUTEIbHOW U TMPOTHOCTHYECKON
GyHKIMH (U3UYECKON TEOpUHM — DIIEKTPOAMHAMHKH, CHEIHAIbHONH TEOPHUH OTHOCHTEIBHOCTH,
KBAaHTOBOM (PH3HMKH, PONb (U3NUECKON TEOPHH B (OPMHPOBAHUU TPEICTABICHUH O (HPU3NIECKON
KapTHHE MHUpPA, MECTO (PU3MYECKOM KAapTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEJCTABICHUN O IPUPOAE;

— pa3NuYaTh YCIOBUS NMPUMEHUMOCTH MOjeeld (U3NYECKUX TEeN W TPOLECCOB (SIBICHHM):
OHOPOIHOE DJEKTPUYECKOE W OJHOPOAHOE MArHUTHOE TIOJS, TapMOHHMYECKHE KOJIeOaHws,
MaTeMaTHYeCKUi MasiTHUK, UJeabHbI NPYKUHHBIA MasTHUK, TApPMOHUYECKHE BOJIHBI, HI€aIbHBIN
KosieOaTeNbHbIl KOHTYp, TOHKas JIMH3a, MOJENeH aroma, aTOMHOTO siipa M KBaHTOBOM MOJeNU
CBETA;

— pa3nuuath ycaoBus (TpaHUIlbI, 00JIaCTH) MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh
BceoOIuUi XapakTep (yHIaMEHTalIbHBIX 3aKOHOB M OrPaHMYEHHOCTb MCIIOJIB30BaHMS YaCTHBIX
3aKOHOB;

— QHAIM3UPOBaTh M OOBSICHATH JJIEKTPOMArHUTHBIE TPOLECCHl W SBICHHS, HWCIOIB3Ys
OCHOBHBIE TOJIOKEHHMSI M 3aKOHBI AJIEKTPOJUHAMUKU M CHEIMATbHOM TEOPHUH OTHOCHUTEIbHOCTH
(3aKOH  COXpaHEHMs DJJIEKTPUYECKOro 3apsiia, cwia Awmmepa, cuna JlopeHna, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMM, mpaBuio Jlenma, cBa3p DJIC caMOMHIYKIIMM B DJIEMEHTE
AJIEKTPUUECKON IIEMM CO CKOPOCTHIO M3MEHEHMs CHJIBI TOKa, MOCTYJaThl CIEHUAIBHOW TEOpHUU
OTHOCHUTENIbHOCTU DWHINTENHA);

— aQHAJTM3UPOBaTh U OOBSCHATH KBAHTOBBIE MPOLIECCHl M SIBICHUS, HCIIONB3Ys MOJOXKEHHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHmTelHa i Gorodddekra, mepBblii U BTOPOH MOCTYIATHI
Bopa, npuHIMn cooTHOMmEHMs HeonpeaenEéHHocTel [ ei3endepra, 3aKOHBI COXPaHEHHS 3apsIOBOTO
Y MAaCCOBOI'O YMCEJ U SHEPTHH B AJEPHBIX PEAKIMAX, 3aKOH PaJOaKTUBHOIO pacaja);

— ONHCHIBATh (PU3UYECKUE IMPOLECCHl U SIBICHUS, UCIOJb3Yys BEJIWYMHBI: HANPSKEHHOCTD
AJIEKTPUYECKOTO  TOJsL, TOTEHLIMAI D3JEKTPOCTAaTHUYECKOTo TOJs, Pa3HOCTh IOTEHIIMAJOB,
UIEKTPOABIIKYIAsT CWJIA, WHAYKLIUS MarHUTHOIO II0JIs, MAarHUTHBIA IOTOK, cwia AMiepa,
MHAYKTUBHOCTb, 3JIEKTPOABMKYIIAs CHJIa CAMOUHIYKLIUHU, SHEPTUs MarHUTHOTO MOJISl IPOBOIHUKA



C TOKOM, DENSTUBUCTCKUNA HUMIYJIbC, MOJHAs SHEPIUsi, SHEPrusi IMOKOs CBOOOJHOM YacCTHIIBL,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsijl Alipa, SHEPTHUS CBS3U Apa;

— OOBACHATH OCOOEGHHOCTH TMPOTEKaHHs (U3MYECKUX SBICHHUI: AJIEKTpOMAarHUTHAs
MHIYKINS, CAMOMHAYKIMS, pe30HaHC, MHTepdepeHIus BOJIH, Iudpakuus, TUCHEPCUsi, MOJHOE
BHYTpPEHHEEe OTpakeHue, ¢oTodnekrpudeckuii 3pdekt (dhoTodddekrt), ambda- u Oera-pacrajbl
sqiep, TaMMa-u3IIydeHue saep, GU3ndecKue MPUHITUIBI CIIEKTPAIBHOTO aHalln3a U paboTHI Jiazepa;

— ONpeneNsaTh HalpaBlIeHWE WHAYKIWM MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Ammnepa u cuisl JIopeHna;

— CTpOHMTH H300pak€HHE, CO3/7aBaeMO€ IUIOCKAM 3€pKaJoM, TOHKOW JIMH30H, H
pPaccUUTHIBATh €r0 XapaKTePUCTHKHY;

— TMPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE MOHSTHS, TCOPHH W 3aKOHBI IS
aHanm3a U 00bsACHEeHUs! (PU3NYECKHUX MPOIIECCOB, MPOUCXOIANIMX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAX,
B MEXTaJaKTUYECKOU cpeJie; ABMKEeHUS HeOSCHBIX Tel, SBOIOINH 3BE3 1 BeenenHnoii;

— MPOBOJUTH HCCIICIOBAHUE 3aBUCHUMOCTEH (H3UYECKMX BEIMYMH C UCIOJIB30BAHUEM
NpSMBIX U3MEPCHHIA, TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHpPOBaTH pPe3yiIbTaThl
MOJIYYUEHHOW 3aBHUCUMOCTH (DM3MUYECKUX BEJIMYMH B BUJE TpaduKoB ¢ y4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEH U3MEPEHUH, IeNaTh BHIBOBI 110 pe3yIbTaTaM UCCIICOBAHMS;

— MPOBOJUTH KOCBCHHBIE W3MEPEHUs (U3HUYSCKUX BEIMYMH, MPH OTOM BEIOHpaTh
ONTHUMAJBHBIA METOJT M3MEPEHHsI, OICHHBATh AaOCONIOTHBIE M OTHOCHUTENbHBIE MOTPEUTHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMIA;

— TPOBOJUTH OMBITHI IO TPOBEPKE MPEIOKEHHON TUIOTE3bl: TUIAHUPOBATH JKCIIEPUMEHT,
COOMpPaTh IKCICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH TMOJNyYEHHBIC PE3yJabTaThl U JENaTh
BBIBOJI O CTaTyce MPeIJI0KEHHOM TUIOTE3bI;

— ONUCBIBATH METO/IBI MMOJIYICHUS HAYYHBIX aCTPOHOMUYCCKUX 3HAHMIA,

— cobmogaTh TpaBuia OE30MACHOTO TpyAa MPU MPOBENCHUHM HCCIEAOBAHUN B paMKax
y4eOHOTO IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-HUCCIIeA0BATENILCKON U IPOSKTHOM JIEITETFHOCTH C
WCIIOJIb30BAaHNEM U3MEPHUTEIHHBIX YCTPOHUCTB U JIAOOPATOPHOTO 000PYIOBAHHS;

— pemath pacu€THBIC 33[]a4M C SIBHO 33aJJaHHOW U HESBHO 3aJaHHON (DU3MUECKON MOJENbIO:
Ha OCHOBAaHWM aHAJIW3a YCJIOBHS BBIOMPATh (U3MUYSCKHUE MOJICNIH, OTBEYAIONINE TPeOOBaHUSIM
3aJ1a4M, TPUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3MUECKUX TEOPUH IPU
WCIIOJIb30BAHNN MAaTEeMaTHYEeCKHX METOJIOB PEIICHHS 3ajad, MPOBOIAWTH PAacYEThl HA OCHOBAHUU
UMEIONIUXCS TaHHBIX, aHATM3UPOBATh PE3yIbTaThl M KOPPEKTHPOBATH METOIBI PEHICHHUS C YIETOM
MOJIyYE€HHBIX PE3yIbTaTOB;

— pemiaTth KavyeCTBEHHBIC 3aJlauM, TPEOYIONUe MPUMEHECHHsI 3HAHWH W3 Pa3HBIX pa3JeiioB
Kypca (U3HKH, a TaK)Ke WHTETPAIlUU 3HAHWHA U3 JIPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA:
BBICTPAaWBaTh JIOTHYECKYIO IICTIOYKY PACCY)KJICHHH C OMOpPOM Ha W3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

— HCIIOJIB30BAaTh TCOPETHYCCKHUE 3HAHUS I OOBSICHCHHS] OCHOBHBIX IPHHIIMIIOB Pa0OTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

— MPUBOAUTH MPHUMEPHI BKJIAJA POCCHICKUX U 3apyOekHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLECCOB OKPYXKAIOUIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;



— AHAJIU3MPOBATh M OLICHUBATH IOCIEJACTBUS OBITOBOW M MPOHM3BOJCTBEHHOM NEATEIHLHOCTH
YeJIOBEKAa, CBSI3aHHOM C (M3MYECKMMHU IMPOLIECCAMM, C MO3MLIMN 3KOJIOrMYecKoi Oe30macHOCTH,
IIPEICTAaBICHUM O palMOHAIBHOM IPUPOAOIOJIB30BAHNU, a TAKXE Pa3yMHOM HCIOJIb30BaHUU
JOCTHKEHUHM HAyKHU U TEXHOJIOTUM /7S JaJIbHEHIIIEro pa3BUTHUS YEJI0BEYECKOI0 OOIECTBa;

— TIPUMEHATHh pa3IHyHbIe CHOCOOBI paboThl ¢ MH(pOpMaIHel (U3HMUECKOro CONIEpKAHHS C
UCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOIMH, HpU 3TOM HCIOJIb30BATh
COBpEMEHHbIE HH(OPMALIMOHHbBIE TEXHOJIOTUH /IS IOUCKA, TepepaboTKK U NpeabsBiIeHHs yueOHON
U Hay4yHO-TIONYJSpHOW HMH(OpPMaLuy, CTPYKTYpUPOBaHMs U HHTEpHpeTaluud HHGOpMAIUH,
MOJyYEHHOM W3 Pa3INYHBIX UCTOYHUKOB, KDUTUYECKH aHAJIU3UPOBATh MOJydaeMyr MH(OpMaIuio
U OLICHUBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIOIIMXCS 3HAHWM, TaK M HA OCHOBE aHaIM3a
MCTOYHMKA HH(POPMALINY;

— IpOSIBJIATH  OPraHU3alMOHHBIE M IIO3HABATEJIBHBIE  YMEHHUS  CaMOCTOSITEILHOTO
nprOOpPETEHUsT HOBBIX 3HAHHI B MPOIECCE BBHITIOTHEHHUS MMPOCKTHBIX U YUeOHO-UCCIIEI0BATEIBCKIX
pabor;

— paboTaTh B IrpyMIe C UCIIOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIBbl, PalUOHAIBHO PACHPEAEIATh IEATENbHOCTh B HECTAaHAAPTHBIX CUTYaLUsX, aJEKBATHO
OLIEHMBATh BKJIAJ] KAXJI0TO U3 YYACTHUKOB IPYIIIBI B PEILIEHUE paccMaTpUBaeMOi IpoOJIeMBl;

— TpOSBIATH  MOTHBALMIO K  Oyaymed  npodecCHOHAIBHOW  JEATENBHOCTH IO
CTIENUANTBHOCTAM (PU3NKO-TEXHUIECKOTO MPOQHIIS.



IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero KP IIP

JJIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

dusnka — pyHIaMeHTaTbHAS
HayKa 0 MpUpojie

Hayunblii MeTO1 TO3HAHUS U
METObI UCCIIETOBAHMS
(bUBUYECKUX SBICHUN

https://m.edsoo.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J]

DKCIIEpUMEHT U TE€Opus B
nporecce MO3HaHUS IIPUPOJIBL.
HaOmonenne u SKCIiepuMeHT B
¢busuke

https://m.edso0.ru/X1B7G702U

CrniocoObl u3mepeHus
(U3HYECKUX BEITMYNH

https://m.edso0.ru/P7V3L7TOY

AOCOIOTHAS ¥ OTHOCUTEIbHAS
IIOIPEIHOCTH U3MEPEHUIN
(U3HYECKUX BEITMYNH

MonenupoBanue B pu3uKe.
Ponb 1 MecTo husuku B
(hopMUPOBaHUU COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPaKTUYECKOU JeATETbHOCTH
monen

MexaHn4eCcKoe ABMKCHHE.
Cucrema oTcuyera.
OTHOCHUTEILHOCTD
MEXaHHYECKOTO JBUIKECHHS.
[Ipsimast u oOpatHas 3aga9n
MEXaHUKHA

https://m.edsoo.ru/N2N7U7W7K

https://m.edsoo.ru/D8F5NOUOL

https://m.eds00.ru/G4T8G0OV6EM

Pannyc-BekTop MaTepuaibHON
TOYKH, €ro MPOEKIUN HA OCH
KoopauHar. TpaekTopus.
[Tepememenue. Ckopocts. 1x
MIPOEKINN HAa OCU KOOPAUHAT

https://m.edso0.ru/P2N8O8G3F

PaBHOMEpHOE IIPSIMOJIMHEWHOE
newkenue. [ padudeckoe
OIMCAaHNE PABHOMEPHOIO
IIPSIMOJIMHEMHOTO JBUKCHUS

https://m.edso0.ru/Q1P5MA4L7E

10

Crnosxenue nepemeIieHnii u

https://m.edso0.ru/D2V5X0U0W
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https://m.edsoo.ru/D2V5X0U0W

ckopocrtel. Pemenue 3anau

11

12

13

14

HepaBHoMepHOE 1BUXKEHUE.
MrHoOBEeHHasi CKOPOCTb.
VYckopenue. [Ipsamonuneiinoe
JABMOKCHUC C IOCTOAHHBIM
YCKOpPEHHUEM

I'paduueckoe onucanue
MPSMOJIMHENHOT O IBUKEHUS C
IIOCTOSIHHBIM YCKOPEHUEM

CB0OOIHOE ITafieHHE.
YckopeHue cBOOOTHOTO
nageHus1. 3aBUCHUMOCTD
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMECHH U UX
rpaduKu

JIBH>KeHHE Tea, OpOIIEHHOTO
MOJT YIJIOM K TOPU30HTY

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edsoo.ru/P6B6V2M6S

15

16

KpuBosmHeliHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYrnoBas U IMHENHAsA CKOPOCTb.
[Iepuon n yacrora.
LlenTpocTpemurensHoe U
MIOJIHOE YCKOPEHHUE

KonTponbHas pabota mo Teme
"Kunematuka"

https://m.edsoo.ru/O7B9G5C5V

https://m.edsoo.ru/P9D8U7B5H

17

IIepBb1it 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIILHOCTH [ anmues.
HewnHeprinanpHble CUCTEMBI
oTcuéra

https://m.edso0.ru/R7TH8K7K9T

18

Cuna. PaBHOn€EHCTBYIOIIAS
cuna. Bropoi 3akon HeroToHa.
Macca

https://m.edsoo.ru/\W9H405J1M

19

20

B3aumoneiicteue ten. Tpernit
3axoH Herotona

[IpuHIMIT Cynepno3uuu CUil.
Pemenue 3agau Ha npuMeHEHUE
3ak0oHOB HproTOHA

https://m.edsoo.ru/Y9A4K9I2V

https://m.edso0.ru/B2A9S1G2Y

21

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBaJIEHTHOCTh

https://m.edsoo.ru/K1Z1L0Z1R



https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V
https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R

22
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24

IPaBUTALMOHHOW U MHEPTHOMN
MacChbl

Cuta TSHKECTH M YCKOPEHHE
CBOOOIHOTO TaJECHUSA

JIBu>keHrne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[lepBas kocMHuuecKasi CKOPOCTb.
3akonbl Kemnnepa

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/G4U505J5N

https://m.edsoo.ru/B90O8S2X5U

https://m.edsoo.ru/MW4M4L0OE2U

25

Cuna tpenus. [Ipupona u Busl
cui TpeHus. [IBrkeHue B
YKUJIKOCTH U ra3e ¢ y4€ToM
CUJIBI COIIPOTUBIICHHUS CPEABI

https://m.edsoo.ru/DOWOM4NOP

26

27

28

Jasnenue. I'mapocrarnueckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocrynarensHoe u
BpalaTeIbHOE JBHKCHUE
TBEPJIOTO Tea

MOMEHT CUJIBI OTHOCUTEIBHO
OCH BpalllCHUs. IIneyo cumnsl

https://m.edsoo.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9N

https://m.edso0.ru/M702D3B4Q

29

CrnosxeHue cuil, NPUIOKEHHBIX
K TBepaomy teiy. LleHnTp
TSKECTH Tena. Y CIIOBUSA
paBHOBECHsI TBEPJIOTO Tea.
Buner paBHOBecus

https://m.edsoo.ru/B4AN7S6Q8V

30

31

32

33

Pemenue 3agau

KonTponbnas pabota mo Teme
"Tunamuka. CTaTuka TBEpIOTO
Tena"

NMnynbsc MmaTepralbHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Ilentp Macc cucreMsl
MaTrepuaibHbIX Touek. Teopema
O JIBM>KEHMH LIEHTPa Mace

NmMnynbe cuiibl U1 ©3BMEHEHUE
UMITyJIbCa TeJa. 3aKOH
COXpaHEHUs UMITYJIbCa.
PeaxkTuBHOE ABMKCHIE

https://m.edsoo.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

https://m.edsoo.ru/X2M8A4D1V

https://m.edsoo.ru/H4V2Y1S1IN

34

MoOMEHT uMItysbca

https://m.edsoo.ru/NOYO0C5X8F



https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P
https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

MAaTepHaIbHON TOYKH.
IIpencrasnenue 0 COXpaHEHUH
MOMEHTA UMITyJIbCa B
LEHTPAJIBHBIX TOJIAX

35

36

37

38

Pemenue 3agau

Pabota cusibl Ha MajioM U Ha
KOHEYHOM TEePEMEIIICHHH.
I'paduueckoe npencraBiacHne
paboThI cHTbl. MOIITHOCTE CHITBI

Kunernueckas sneprus.
Teopema 06 usmeHeHuu
KHHETUYECKOU SHEPTUU
MaTepUaIbHOU TOUKH

ITorennuanabHbBIE U
HEITOTEHIMAILHBIC CHIIBI.
[ToreHimansHas YHEPTHUS.
Bropas kxocMuueckasi CKOpOCTh

https://m.edsoo.ru/K8E4E7T8C

https://m.edsoo.ru/J6Y7G1P6U

https://m.edso0.ru/S4J0G3F7F

https://m.edsoo.ru/V6DOK4X1K

39

40

41

Tperbs KoCMUYECKast CKOPOCTb.
CBs13b pabOTHI
HEIMOTEHIUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
9HEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPIUU

Ynpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepuymn s uaeansHOU
KUIKOCTU
KonrponsHas pabora o Teme

"3aKOHBI COXpPAaHEHUS B
MexaHHuke"

https://m.eds00.ru/O4W7V2Q7F

https://m.edsoo.ru/Q7M5M104X

https://m.edsoo.ru/\V5A0M7VOM

42

PasButne npexacrasnennii o
npupoje TerioTel. OCHOBHBIE
nonoxxeauss MKT. uddyzust.
BpoyHoBCcKoOe nBUXEHUE

https://m.edso0.ru/Z2Z1K6Q9l

43

CrpoeHnue ra3000pa3HbIX,
KUJKUX U TBEPBIX TEJL.
XapakTep ABUKECHUS U
B3aMMOJCUCTBUS YACTHI]
BEILIECTBA

https://m.edsoo.ru/B9B2G7L9X

44

Macca u pazmepbl MOJIEKYJT

https://m.edsoo.ru/ES5O5UIW7T



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I
https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T

(atomoB). KonnuecTBo
BenlecTna. IlocTosannas
ABoraapo

45

46

Temneparypa. TermmnoBoe
paBHoBecue. [Ikana Llenbcus

Pemrenue 3anau

https://m.edsoo.ru/A4X5T6H2F

https://m.edso0.ru/C4K6R9L 3P

47

48

49

WneanpHpiii ra3. I'a3oBbie
3aKOHBI

YpaBHenue Menpeneena-
Knanelipona. Pemenue 3anau

AGcomtoTHas Temneparypa.
3akoH /lanbToHa

https://m.edso00.ru/B507R9S5X

https://m.edsoo.ru/KOB8I1O7F

https://m.edso0.ru/J8U003U0Q

50

H3onporiecchl B ueanbHOM
ra3e€ ¢ IOCTOAHHBIM
KOJIMYECTBOM BELLECTBA

https://m.edsoo.ru/U2Z5G1F6C

51

52

I'paduueckoe npeacraBicHue
M30MPOIIECCOB: N30TEpMa,
n30x0pa, n3obapa

OcnosHoe ypaBHenue MKT

https://m.edsoo.ru/U6J2Y4N1Z

https://m.eds00.ru/T4X8T217K

53

54

Pemenue 3agau

CBs13b a0COTIOTHOM
TEeMIIEePaTyphl
TEPMOTUHAMHUYECKON CHCTEMBI
CO CpeIHEN KMHETUYECKOMN
SHEPTHUEH MOCTYMATETHFHOTO
TEIJIOBOTO ABIKEHUS €6 YaCTHII

https://m.edsoo.ru/U4E8L2Z7L

https://m.edsoo.ru/Y2D7V8V5G

55

56

O0001IeHE U cCUCTEMAaTU3 AU

3HaHuit mo teme "OCHOBBI
MKT"

KonTponbnas pabota mo Teme
"OcnHoBsl MKT"

https://m.edsoo.ru/D8P4F8V2U

https://m.edsoo.ru/A6REM1N4A

57

TepmoauHaMuueckas cuctema.
3a/laHue BHEIIHUX YCIOBUM IS
T/l cuctemsl. BHenHue u
BHYTPEHHUE IIapAMETPHI.
[Tapamerpsl T/] cuctemsl Kak
CPEIHHME 3HAYCHUS BEIUYMH,
OIMCHIBAIONINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

https://m.edso0.ru/YOC1H8J7N

58

Hynesoe Hauano
TCPMOAUHAMUKHU.

https://m.edso0.ru/J219X6K4F



https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G
https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F

Camornpoun3BoJibHas
penakcauus T/l cucteMbl k
TEILNIOBOMY PAaBHOBECHIO

59
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63

Mopaeinb nieanbHOro rasa B
TEPMOJIMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TOU MOJEIIH

YpaBHenue Menpeneena-
Knaneiipona u BeipakeHue 1Jis
BHYTPEHHEHN HEPruu

Bripaxkenue 1151 BHyTpeHHEH
SHEPTUHU OJJHOATOMHOTO
UJeabHOTO Ta3a.
KBazucratnueckue u
HECTaTHUYECKHE POLECCHI

DOnemeHTapHas paboTa B
TepMOJMHAMUKe. Brrancienue
paboTsl 1o rpaduKy mpoiecca
Ha pV-nuarpamme
Tennonepenaua kak crocod
W3MEHEHMsI BHYTpEHHEH
sHepruu T/] cucremsl 6e3
COBEpILIEHUS PabOThI

https://m.edsoo.ru/J2W1R8U2X

https://m.edsoo.ru/Y9K7T909E

https://m.edsoo.ru/Z5E1E3H6Q

https://m.edsoo.ru/L8B7V8S9F

https://m.edsoo0.ru/P4V7B5Z7C

64

Konsekmus,
TETUIONPOBOIHOCTD, U3TyUYECHHUE

https://m.eds00.ru/L4G9S4Y30Q

65

KonmuecTBO TEMIOTHI.
TemmoéMkocTs Tema. Y neapHas
W MOJISIPHAS TEIUIOEMKOCTH
BeIllecTBa. Y AeIbHas TEII0Ta
CrOpaHMs TOIJIMBA

https://m.edsoo.ru/O5L706K8X

66
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68

Pacuyét xommuecTBa TEILUIOTHI
MIpH TETUIONepeaaye

[TonsTre 06 aqnabatHoM
npouecce. [lepBblil 3aKk0H
TEPMOJUHAMUKHU

KonnuecTBo TemnoTsr u pabora
KaK Mepbl U3MEHEHHUS
BHyTpeHHeN sHeprun T]]
CUCTEMBI

https://m.edsoo.ru/KOW3S4V8H

https://m.edso0.ru/K313S5V5I

https://m.edsoo.ru/T8W2L9F8W

69

BTopoii 3ak0H TepMOJIUHAMUKHI
AJI1 PaBHOBCCHBIX U
HEPABHOBECHBIX ITPOLIECCOB.

https://m.edsoo.ru/SOU9K1D3R



https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F
https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R

70

71

Heo6paTtumocTs NpupoIHBIX
MIPOLIECCOB

[IpuHIMIIBI AEHCTBUS TEMIOBBIX
mammH. KIT{

MaxkcumansHoe 3HaueHue KIIJI.
[uxn Kapno

https://m.edsoo.ru/C2N3T4D6W

https://m.eds00.ru/F6V1L5M3S

72

73

74

Pemenue 3agau

OKOJIOTHYECKHE aCIEKThI
HCIIOIL30BaHMUs TEIJIOBBIX
nsurareneii. TemioBoe
3arpsAI3HEHUE OKpPYKaroLen
Cpelbl

Pemenue 3agau

https://m.edsoo.ru/X315X315P

https://m.edsoo.ru/U2W6I0Y7Z

https://m.edsoo.ru/Z8HOD1U1lI

75

O00011IeHrE U CHCTEMATH3ALIHS
3HAHUH II0 TEME
"Tepmonunamuka. TernaoBbie
MaIInHbI"

https://m.edsoo.ru/W3N1Z74060

76

KonTponbhas padota no teme
"Tepmoaunamuka. TernnoBbie
MaluHb!"

https://m.edso0.ru/R3A4N3VII
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[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue u
KHTIeHHe. Y IenbHas TeIioTa
napoo0pa3oBaHus

Hacriennsie u
HEHACBIILIECHHBIE TIAPHI.
KauecTBeHHas 3aBUCUMOCTD
TIOTHOCTH W JTaBJICHUS
HACBILIEHHOTO TIapa OT
TeMIepaTypbl, UX
HE3aBUCHUMOCTE OT 00BEMa
HACBILLIEHHOT0 T1apa.
3aBUCHUMOCTh TEMIIEPATYPhI
KHUIIEHHS OT JIaBJICHUS B
JKUJIKOCTH

Bnaxxnocts Bo3ayXa.
AOcComoTHas U OTHOCUTEIbHAS
BJIAJKHOCTh

https://m.edsoo.ru/U8J6E6WEN

https://m.edso0.ru/C7E1VOP2V

https://m.edsoo.ru/H2R4A4B0OR

80

Pemrenue 3anau

https://m.edsoo.ru/R2A2TINSH

81

TBépnoe Teno.
Kpucrannuueckue u amoppHbie

https://m.eds00.ru/T9T5B3X8V



https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P
https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V
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Tena. AHU30TPONUS CBOMCTB
KpHUCTAJIJIOB

[InaBneHue U KpuCTaIU3AIHA.
VY enapHas TEIIOTA IUIABICHUS.
Cybnumarust

JHedbopmarnu TBEpIOTO TEA.
Pactsoxenue u cxxkatue. COBur.
Moayns FOura. [Ipenen
ynpyrux aedopmaruii
TennoBoe pacmmpenue
KUJKOCTEH U TBEPABIX TEIL.
AHTapMOHH3M TEILJIOBBIX
KoyieOaHMil YacTHI] BEIIECTBA

[IpeobpazoBanme YHEPTUU B
(ba30BbIX Mepexoaax

https://m.edsoo.ru/Z00O5N4E4N

https://m.edsoo.ru/K3E401P7T

https://m.edsoo.ru/X5S8LOD9R

https://m.eds00.ru/D2C1W2TO0T

86
87

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3agau

https://m.edsoo.ru/H3B3X1C3Z

https://m.edso0.ru/L5X2J4N7N

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanwmuisapueie sBnenus.
JlaBneHue noa HCKPUBJIEHHOU
[IOBEPXHOCTBIO JKUIKOCTH.
®opmyina Jlamnaca

https://m.eds00.ru/G3L1G1K7P

89

O060061eHre U cucTeMaTH3alus
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. Pa3oBbie
nepexonpl”

https://m.edso0.ru/E2S6F6H4M

90

91

KonTponbhas pabota no teme
"ArperaTHble COCTOSIHUS
BemecTsa. Pa3oBble Mepexoabl"

OnexTpu3anus Tea U eé
MPOSIBJICHUS. DIEKTPUUECKUN
3apsa. JBa Buna
AIEKTPUYECKUX 3apsI0B.
[IpoBOIHMKY, AUDIIEKTPUKHU U
ITOJTYITPOBOTHUKH

https://m.edsoo.ru/X2N4L7H4Q

https://m.edso00.ru/G8KOD9K2K

92

DNeMEHTapHBIN dJEKTPUYECKAN
3apsj. 3aKOH COXpaHEHUs
JIEKTPUUYECKOTO 3apsizia

https://m.edso0.ru/X5N5T8120

93

B3anmoneiicTBue 3apsi0B.
Toueunsble 3apsaapl. 3aKOH
Kynona

https://m.edsoo.ru/A7C8A3B1A



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K
https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
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Pemenue 3agau

https://m.edsoo.ru/Z5N4C2D9W
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DnekTpuyeckoe noje. Ero
JEUCTBUE HA IEKTPUUECKUE
3apsibl

Hanpsioxénnoctb
3IEKTPUUYECKOTO MOJIA.
[TpoOueIii 3apsa. Jluanm
HaNPsHKEHHOCTH
ANEKTPUYECKOTO TOJISL.
OAHOPOIHOE ANEKTPUIECKOE
noiie

[ToTeHMaIBEHOCTD
AIEKTPOCTATHYECKOTO TIOJIS.
Pa3aocTh mOTEHITNATIOB U
HaIpsHKEHUE

[ToreHmmanpHas SHEprust
3apsja B 3JIEKTPOCTATHYECKOM
noie. ITorenmman
3JIEKTPOCTATUYECKOTO MOJIS

CBs3b HaHpH)I(éHHOCTI/I IIOJIsA U

Pa3HOCTU MOTCHIUAJIOB JAJIsA
QJICKTPOCTATUYCCKOI'O MOJIA

https://m.edsoo.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.edsoo.ru/P2S9Z3R2X

https://m.edsoo.ru/N2C1X5X8H

https://m.edsoo.ru/\VOA4F8L7L

100

[IpuHnun cynepro3unumn
JIEKTPUYECKUX TOJIEH

https://m.eds00.ru/Q900B0A5X

101

102

Pemenue 3agau

[Tone Toueunoro 3apsana. [ome
PaBHOMEPHO 3apsKEHHON

cepsl

https://m.edsoo.ru/I4N4C3B3K

https://m.edso0.ru/X9D6D2A10

103

[Tone paBHOMEpHO
3apsOKEHHOTO 10 00BEMY T1apa.
ITone paBHOMEPHO 3apsKEHHOU
0ECKOHEUHOM! TIOCKOCTH

https://m.edsoo.ru/B5M8D6D8V

104

[IpoBoiHMKY B
JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

https://m.eds00.ru/R3G3V205V

105

JIMDIEeKTpUKY 1
MOJIYTIPOBOJTHUKH B
JIEKTPOCTATUYECKOM I10J1€

https://m.edsoo.ru/E2H2J8B2N

106

Konpnencarop. D1neKTpoéMKOCTh
KOHJIEHCATOopa.
DIIEKTPOEMKOCTH TIIIOCKOTO

https://m.edsoo.ru/X6P8W7EOR



https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X
https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R

KOHJICHCATOpa

HapannenLHoe COCOAUHECHUC

107 https://m.edsoo.ru/B5X6R7V3Z
KOHJICHCATOPOB

108 HocaenoBaTeEHOE COCAMHCHIE https://m.eds00.ru/S8G7N8D8K
KOHJICHCATOPOB

109 DHEPIIS 3APTKCHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJIEHCaTopa

110 Pemenue 3amau https://m.edsoo.ru/Q8K22602D
JIBr>KeHUe 3apsyKEHHOU

111 YaCTHUILbI B OJHOPOJHOM https://m.eds00.ru/R7S5J7N3R
AICKTPUUICCKOM T10JIC

112 Pemenue 3amau https://m.edsoo.ru/F8L4D4A4T
O00011IeHIE U CUCTEMATHU3AIUS

113 3HAHUH 110 TEME https://m.edsoo.ru/I0T3J313U
"DnexkTpuueckoe nose"

114 ~ Kourpoibiias pabora mo reme https://m.eds00.ru/E902C9I5)
"DnekTpuueckoe nosie"
Cuna toka. [1ocTOSSHHBIN TOK.

115 ¥ CHOBH CYIIECTBOBAMIS https://m.edso00.ru/COP3V4X1Q
MTOCTOSITHHOTO JIEKTPUYECKOTO
TOKa

116 Heroutiicn Toka. Hanpsiieriie https://m.edsoo.ru/X2W9F5Q1A
u DJIC

117 3aKoH OMa /U1 y4acTKa LemH. https://m.eds00.ru/P6GOMIT5X
DIEeKTpUYECKOEe COMPOTUBIIEHUE
3aBUCUMOCTh COIIPOTUBIICHUS

118 ORHOPOZIHOTO HPOBOIIIIA OT https://m.eds00.ru/M8S501T4Y
€ro JUTMHBI 1 TTOIIa N
MONEPEUYHOT0 CEYEHUS

119 YAcIBHOE CoNpoTHBIICHe https://m.eds00.ru/R5L1EOD5G
BemiecTBa. Pemenne 3amau
[TocnenoBarenbHOE,

120 MapajuIeIbHOE, CMEIIAHHOE https://m.eds00.ru/I6T2S002K
COETMHEHHE MPOBOTHUKOB
Pacué€r pa3BeTBIEHHBIX

121 AIEKTPUUYECKUX IeneH. https://m.edsoo.ru/D9P9Z8L6Y
ITpaBuna Kupxroda

122 Pemenue 3amau https://m.edsoo.ru/T308R7G7V

1p3  PaborasieKTpiieckoro Toka. https://m.eds00.ru/G2BIYODIK

3akoH J[xoyns —Jlenna



https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U
https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K

124

Pemenue 3agau

https://m.edso0.ru/B6Q0A3R7S

125

126

MOUIHOCTb AMEKTPHUECKOTO
ToKa. TerioBast MOITHOCTb,
BBIJICIISIEMasi Ha PE3UCTOPE

Pemrenue 3agau

https://m.edsoo.ru/E3V4R2Z1N

https://m.edsoo.ru/A7Y7X9E5T

127

128

129

O/1C u BHyTpEHHEE
COIIPOTHBIIEHUE UCTOYHUKA
TOKa

3axod Oma 111 HOJIHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
e

Pemenue 3agau

https://m.edsoo.ru/ROK4Y6Q3X

https://m.edsoo.ru/S9H7C2Q3V

https://m.edso0.ru/O5E7N7X7M

130
131

MoniHoCTh HCTOYHHKA TOKA

KOpOTKOC 3aMbIKaHHC

https://m.edsoo.ru/F7Z7VV5E2Z

https://m.eds00.ru/O9B3P4D4R

132

Konpaencarop B uenu
MTOCTOSTHHOTO TOKa

https://m.edso0.ru/G5A4E2A5S

133

134

Pemenue 3agau

Pewenne 3amau o reme
"IIoCTOSIHHBIN IMEKTPUUECKUI

TOK

https://m.edsoo.ru/P6X4G9E9I

https://m.edsoo.ru/FOW619G6K

135

Perenue 3agay nmo teme

"IToCTOSIHHBIN MEKTPUUECKUI

TOK"

https://m.edsoo.ru/X0Q4F9C0Z

136

137

138

Pewmrenne 3anau o reme
"IToCTOSIHHBIN 3IEKTPUUECKUI

TOK"

O000I11IeHIE U CUCTEMATHU3ALIUS
3ganui mo reMe "TlocTosHHBII
AIEKTPUYECKNN TOK"

KonrtponsHas pabora no Teme
"IIoCTOSHHBIN INEKTPUUECKUI

TOK

https://m.edsoo.ru/U5Z2H9W2J

https://m.edsoo.ru/FAK6G3W3l

https://m.eds00.ru/KOX60Q4X7X

139

DnexTpuyeckas MpoBOAUMOCTh
Pa3IMYHBIX BCUICCTB.
DNeKTpUUecKuil TOK B
MeTajuiax. CBepXIpOBOIUMOCTh

https://m.edsoo.ru/USHI9F6V30

140

DJIEKTPUUYECKUH TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB. 3aKOHBI
@apanes U1 3JIEKTPOIU3a

https://m.edsoo.ru/C7T7U0B3T



https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N
https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
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https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O
https://m.edsoo.ru/C7T7U0B3T

141

142

143

DNEeKTPUUECKUN TOK B ra3ax.
IIna3zma

DJIEKTPUYECKUI TOK B BAaKyyMe.
BakyymHubie npuGopsl

DJIEKTPUUYECKUI TOK B
MOJIYTIPOBOTHUKAX

https://m.edso0.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

https://m.edso0.ru/C1K708F1P

144

145

146

147

[TomynpoBOTHUKOBBIE TPUOOPEI

®uU3NYECKUN TPAKTUKYM I10
teme "M3mepeHue cuiibl TOKa U
HaMpsHKEHUS B LU
MOCTOSTHHOTO TOKA IPH MOMOIIN
aHAJIOTOBBIX U MU(POBBIX
M3MEPUTENBbHBIX TPHOOpPOB"
i "3HaKOMCTBO ¢ IIH(PPOBOI
nabopaTopueii 1o huzmukKe.
[Tpumeps! u3mepeHus
(bu3MUYECKUX BEIUYUH MPU
MTOMOIIY KOMITbIOTEPHBIX
aTYUKOB"

Pu3nYecKuil NPaKTUKYM 110
teMe "U3ydyeHue
HEPABHOMEPHOI'O JBUKECHHUS C
LENbI0 ONIPENETICHUS
MTHOBEHHOU cCKopocTh"

Pu3nYecKuil NPaKTUKYM 110
teMe "M3mepenne ycKopeHus
IIPY NPSMOJINHEHHOM
PaBHOYCKOPEHHOM JIBU’KCHUH
10 HAKJIOHHOW IIJIOCKOCTH" MJIN
"HccnmenqoBadnne 3aBUCHMOCTH
IyTH OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JBHKEHUN"

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/A5N5C5X7Z

https://m.edsoo.ru/Z1D4N717Y

https://m.edsoo.ru/Z8Q1J8D3K

148

Pu3nYeCcKUil NPAKTUKYM I10
Teme "M3mepeHne yCKopeHus
CBOOOIHOTO ITageHus" WiIn
"N3y4yeHue nIBU>KEHUA Tela,
OpOILIEHHOTO TOPU3OHTAIBHO"

https://m.eds00.ru/G1TOK9D60O

149

OU3NYECKUN TPAKTUKYM I10
teme "M3yueHue 1BUKEHUS
TeJa 0 OKPY)KHOCTH C
MOCTOSSHHOM MO MOJYJTIO
CKOpOCTBIO" W1

https://m.edsoo.ru/P4Q4M9V70



https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K
https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O

"UccnenoBanue 3aBUCUMOCTH
neproja oopaIieHus
KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

150

151

152

@u3HYECKU IPAKTUKYM 110
teme "H3mepenue
PaBHOJACUCTBYIOLIEH CUJIbI IPU
JBUKEHUH OpycKa o
HAKJIOHHOM TJIOCKOCTU'" Miun
"[IpoBepka rurnoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHsI OpycKa 1o
HAKJIOHHOM MJIOCKOCTH HA
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"

Ou3nvecKuil MpakTUKyM 1O
TteMe "Uccnenosanue
3aBUCUMOCTH CHUJI YIIPYTOCTH,
BO3HHUKAIOIIMX B MPY>KUHE U
PE3UHOBOM 00pasIie, OT UX
nedopmaruu” unu "Mzydenue
JBUKEHUS CHCTEMBI TE,
CBSA3aHHBIX HUTHIO,
MIEPEKUHYTOMN Yepe3 JErKUM
omox"

@U3NYECKUI IPAKTUKYM 110
teMe "M3mepenne

KO3 HIMEeHTa TPEeHUs 1Mo
BEJIMYHHE YTJIIOBOTO

KO3 pHIIHEeHTa 3aBUCUMOCTH
Frp(N)" wnu "UccnenoBanue
JBUKEHHs OpycKa 1o
HAKJIOHHOH IUTIOCKOCTH C
MEPEMEHHBIM K03 PUIieHTOM
TpeHus" unu "M3yuenue
JBUKEHMSI TPy3a Ha Bally C
TpeHuem"

https://m.eds00.ru/T9O8A9P5B

https://m.edsoo.ru/ROWOKOP8Y

https://m.edso0.ru/Q2N1Z9F5F

153

Pu3NYECKUil NPAKTUKYM IO
teme "MccrnegoBanue ycioBHit
paBHOBeECHs TBEPIOTO Tea,
HMMEIOIIETO OCh BpalleHus" win
"KoHcTpynpoBanue

https://m.edsoo.ru/O5M1B2R0OV



https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y
https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V

KPOHUITEHHOB U pacy€T CUII
ynpyrocta" uiu "HU3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOILETO TUI0IA/lb ONOPHI"

154

@u3HYECKU IPAKTUKYM 110
teMe "M3mepenune ummysnca
T€Ja 110 TOPMO3HOMY ITyTH" MM
"M3MepeHue Cuibl TATH,
CKOPOCTH MOJENN
ANEKTPOMOOMIISI U MOIIHOCTH
cuibl Taru" uiun "CpaBHeHHe
W3MEHEHHUS UMITyJIbCca Tela C
HUMITYJICOM CUJIBI" UITU
"UccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aUMOJCHCTBUU" WIIN
"M3MepeHne KUHETUYECKOM
SHEPTHUU Tella IO TOPMO3HOMY

yTH

https://m.edsoo.ru/S3J0X3N8H

155

@uU3NYECKUl NPAKTUKYM 110
teMe "U3yueHue
M30TEPMHUECKOr0 Mpolecca
(peKoMeH0BaHO
UCMOJIb30BaHUE HU(POBOIL
nabopatopun)" nnu "M3ydenue
M30XOPHOTO TIporiecca’ uiun
"N3y4yenue n3obapHoro
niporiecca" unu "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"

https://m.edsoo.ru/I6C5P7G6C

156

@u3nYeCcKUil NPAKTUKYM I10
teme "M3MepeHne yaenpHou
TCIUIOEMKOCTH" HITH
"UccnenoBanue nporecca
OCTBIBAHUS BellecTBa' UM
"UccnenoBanue anradaTHOTO
npouecca” unm "HU3ydenne
B3aUMOCBS3U YHEPTUU
MEKMOJIEKYJIIPHOTO
B3aUMOJIEUCTBUA U
TeMInepaTypbl KUTICHUS
JKuakocren"”

https://m.edso0.ru/J8C7B2WS8D

157

Pu3NYECKUl IPAKTUKYM I10

https://m.edso0.ru/K2E2N1C3N



https://m.edsoo.ru/S3J0X3N8H
https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

teme "U3yuenue
3aKOHOMEPHOCTEH UCIIapEHUS
xuakocteit" win "M3mepenue
YAETBHOM TEIIOTHI IJIaBICHUS
npjaa" uiam "M3yueHue cBONCTB
HACBHIILIEHHBIX MMapoB" Wiu
"U3mepenue abCoTOTHON
BJIQYKHOCTH BO3/lyXa U OIICHKA
Macchl [1apoB B [TOMEILEHUN".
N3mepenue kodpdummenrta
MMOBEPXHOCTHOI'O HATSXKEHUS

158

159

Ou3nvecKuil MpakTUKyM 1O
teme "HabGmonenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO KOHJIEHCATOpA B
SHEPTUIO U3TyUCHUS
ceeroanona" uwiu "MU3zyyenue
MPOTEKAaHUS TOKA B IIETIH,
cojiepkaiieit koujaencarop"
unu "Pacnpenenenue pa3HoCcTu
MOTEHLIMAJIOB (HAIPSKEHU)
TP TIOCIIEIOBATEIFHOM
COETMHEHUH KOHJIEHCATOPOB"

Pu3n4ecKuil NPaKTUKYM 110
teme "HccaenoBanue
CMENIaHHOTO COEIUHCHUS
pesuctopoB" unu "M3mepenue
YACIBHOTO COMPOTUBIICHHS
MIPOBOJHUKOB" MU
"UccnenoBaHue 3aBHCUMOCTH
CUJIBI TOKA OT HANPSHKEHUS 17151
JIaMIIbI HaKaJTMBaHUA"

https://m.eds00.ru/D0Z5T3X7H

https://m.edso0.ru/Y607B2K7N

160

@uU3NYECKUil NPAKTUKYM 110
Teme "HaOmronenue
anekTposnsa" win "M3mepenne
3aps/ia OJHOBAJIEHTHOIO HOHA"
unmu "UccnenoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temnepatypsl" win "CHsTue
BOJIbT-aMIEPHOI
XapaKTePUCTUKHU Aroaa"

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

161

PesepBHbIit ypok. O6001IeHNE
Y CUCTEMAaTH3aIHsI 3HAHUH T10
teme "Kunemaruka"

https://m.edso0.ru/C90O1M5N6L

162

163

164

165

166

PesepBHeIit ypok. O6001ICHNE
Y CUCTEMAaTH3aIlHsI 3HAHHUH T10
teme "Jlunamuka"

PeseprubIil ypok. O6006111eHIE
Y CHCTEMAaTU3allus 3HAHHUI 10
teme "Craruka TBepAoro tena'

PesepBubIil ypok. O600611eHIE
Y CHUCTEMAaTH3allusl 3HAaHUM 110
TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

PesepBHEIit ypok. O6001ICHHE
Y CHUCTEMAaTH3allusl 3HAaHUM 110
Teme "OCHOBBI
MOJIEKYJISIPHOKHHETHYECKON
Teopun"

PesepBHEIit ypok. O600ICHHE
U cUCTEeMaTu3anus 3HaHUi Mo
teMe "TepMoarHaMuKa.
TennoBsle MalIMHBL"

https://m.edsoo.ru/J3X7B7Z27Z

https://m.edsoo.ru/W9Z2G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

https://m.eds00.ru/D7Q5Y9Y9E

https://m.edsoo.ru/I9N3R204D

167

PesepBubiil ypok. O60611eHIE
Y cUCTeMaTu3anus 3HaHUi Mo
TeMme "ArperaTHble COCTOSHUS
BemlecTBa. Pa3oBbie MepexoIbl’

https://m.edsoo.ru/B5P110S9H

168

PesepBubiil ypok. O60611eHIE
U cucreMarmnsanuia 3HAHUH 110
TeMe "DieKTpudeckoe nose"

https://m.edsoo.ru/H8H5W3K5X

169

PeseprubIiil ypok. O600611eHIE
Y CHCTEeMaTH3aIus 3HaHUH 10
teme "[locTostHHBIN
AIEKTPUIECKNN TOK"

https://m.edso0.ru/X8K1U9C2B

170

PesepBHbIit ypok. O60011eHNE
Y CHUCTEMAaTH3alusl 3HAaHUMH 110
Teme "TOKHM B pa3InyHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16

https://m.eds00.ru/O2E1T1H4Z



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
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https://m.edsoo.ru/O2E1T1H4Z

11 KIIACC

Ne KosmuecTBo yacos DJieKTpoHHBbIe U POBBIE
Tema ypoka
n/n Bcero KP TIIP o0Opa3oBarejibHbIE pecypchl

B3aumoneiicTBrue MOCTOSHHBIX

1 MATHHUTOB H IPOBOIUTHROB € 1 https://m.edsoo.ru/G5G8C2G9D
TOKOM. MarHutHoe 1ojie.
I'mnote3a Amrmepa
BekTop MarHuTHOM MHAYKIWH.

2 Hpurn cynepnf) S 1 https://m.edso0.ru/P4Q2U9F4X
MAarHUTHBIX IoJek. JInaun
MarHUTHON WHTYKITUU

3 MarturHoe nose npoBoziKa 1 https://m.eds00.ru/X4C5V6P3G
¢ TokoM. OnbIT DpcTena

4 Cina Amepa, e€ 1 https://m.eds00.ru/Q0M4X1X6J
HaIpaBIICHUE ¥ MOIYJTb

5 Pemenue 3amay 1 https://m.edsoo.ru/P3Z0L0O0R
[Ipumenenue 3akoHa Amriepa.

6 DJIEKTPOU3MEPUTEITHHBIC 1 https://m.edso0.ru/D812U2U00
puOOpbI
Cua Jlopenna, eé€
HaIPaBJICHUE W MOYJIb.

7 JIBr>KeHre 3apsSKEHHOU 1 https://m.eds00.ru/X604U7R8A
YaCTUIIBI B OJTHOPOJTHOM
MAarHMTHOM I10JIE
Pemenne 3amau https://m.edsoo.ru/K910C6Q3C
PaGora cunsl Jlopenia 1 https://m.edsoo.ru/P7F8TOC8S

10 Pemenne 3amau https://m.edso0.ru/D8M2R618Q
MarsnuTHoOe 10JIe B BEIIECTBE.

11 deppoMarHeTUKy, napa- u 1 https://m.eds00.ru/POM60O3R7X
JaMarHETHKH
OCHOBHBIC CBOMCTBA

12 (eppoMATHETHKOB. 1 https://m.eds00.ru/Q3Y8U3H5C
[Ipumenenue
beppoMarHeTUKOB

13 Pemterrte saz2 1o TeMe 1 https://m.edsoo.ru/M400W8B2A
"MaruautHOe mosie"

14 PeILCHIE 3318 [10 TOMC 1 https://m.edso0.ru/REN210VAX
"MaruaurtHoe moJje"

15 SIBreHne ANEKTPOMArHUTHON 1 https://m.edso0.ru/\V9X7S809H



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X
https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H

nHayknuu. [loTok BekTopa
MarHUTHOW UHAYKUWH

16 OJ1C uHAYKIMH https://m.edso0.ru/C7Y3Q5D1F

17 3aKOH JICKTPOMArHHTHOIH https://m.eds00.ru/E906Q0S4L
uHaykiuu Papanes

18 Bitxpeoe otexpiieckoe https://m.eds00.ru/L9Z22D704]
nosie. Toku Pyko

19 SAC nunyKunn B https://m.edso00.ru/W2J812Z4G
JBIDKYIIMXCS POBOJTHUKAX

20 Pemenue 3amau https://m.eds00.ru/J1Q9J0B6A

21 [TpaBumo Jlenma https://m.edsoo.ru/K3G3Z5X5D
HNuayktuBHOCTH. Karymka

22 WHAYKTUBHOCTH B LIETIN https://m.edsoo.ru/D6M2P8B2M
ITOCTOSIHHOT'O TOKA

23 FABIeHIE CAMOMH YKL https://m.eds00.ru/H711COES]
OC camouHyKIIUU
DHeprusi MarHuTHOTO TOJIs

24 KaTYILKH C TOKOM. https://m.edso00.ru/C5L8W1D8Q
DIIeKTPOMarHuTHOE IOJIe

25 Pemienne 3agau https://m.eds00.ru/B8G2R3W3M
0O00011eHue 1

26 CHCTeMaTH3aIMsl 3HAHUH 110 https://m.edsoo.ru/F5F1V2D7C
Teme "DnekTpoarnHamMuKa"

27 Konrponras pabora no Teme https://m.eds00.ru/KOT5M2Y1S
"OnexTpoauHamuka"
KonebarenbHast cucrema.

28 CB00OOIHBIE KOJIEOAHUS. https://m.edsoo.ru/S8ESHOK6F
lapmonnueckue KonedaHus
Kunemarmueckoe u

29 JIUHAMHYSCKOE OIMCAHHE https://m.edso0.ru/A6S901V4Q
KoJIeOATeIIbHBIX JBMKCHUIN
OHEpPreTU4ecKoe OMUCAHUE.
BriBog nuHaMmaeckoro

30 OnmaHmvrapMOHmecmx https://m.eds00.ru/O4S4H7T5X
KoJIeOaHMH U3 UX
HHEPreTHYECKOTO U
KHHEMATHYCCKOTO OITUCAHUS

31 Ammntyna u dasza koiaedbaHuit https://m.edso00.ru/TOISC1Y1l

32 Hepuoz u uactora konchani. https://m.edso0.ru/U7S4U5V2L

[Tepron ManmbIx CBOOOIHBIX



https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q
https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L

KOoJIEOAHMIT MAaTEMAaTHYECKOTO
MasTHUKa. [lepuon
CBOOOIHEBIX KOJIEOaHUM
NPYKHHHOT'O MasTHUKA

33

3aryxaromue KoieoaHus.
BrinyxeHHbie KoneOaHus.
Pe3onanc

https://m.edso0.ru/I5D3X5G2P

34
35

ABTOKOJIEOaHNSA

Pemenue 3amau

https://m.edsoo.ru/Z3A8VOM2T

https://m.edsoo.ru/JIW1A1F4P

36

37

38

39

40

VYpok-koHpepeHus
"MexaHnnueckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaXxX"

O06o0061IEHNE U
CHCTEMAaTH3aLMs 3HaHUH I10
TeMe "MexaHu4yecKue
KoJieOanus"

DIIeKTpOMarHUTHBIC
koJiebanus. KonedarebHbIi
KOHTYP

®opmyna Tomcona. Csi3b
aMIUTUTYABI 3apsa
KOHJIEHCATOpa C aMIUIUTY0H
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B

ujeanbHOM KolleOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/HOH4S6K4A

https://m.edsoo.ru/LOO0OD1X9R

https://m.edsoo.ru/B7D6D5C1R

https://m.edsoo.ru/K2F8RIL3D

https://m.edso0.ru/O4A0N20Q7R

41

3aryxaroiue
AIEKTPOMArHUTHEIC
KosieOaHus. BeIHYXIeHHBIC
AIIEKTPOMArHUTHBIC
KoJIeOaHus

https://m.eds00.ru/T4TOM5U9D

42

IlepemenHsIit TOK. Pezncrop n
KOHJIEHCATOp B LIENH
MIEPEMEHHOTO TOKA

https://m.edsoo.ru/E1E4R7V5Y

43

KaTyHIKa HHAYKTHUBHOCTHU B
ey nepeMeHHOro Toka

https://m.edso0.ru/X6Z0I5P10

44

3akoH Oma aiis
AIEKTPUYECKOMN LIETIH
MIEPEMEHHOTO TOKA

https://m.edsoo.ru/Y618M8K3U

45

MOoOUIHOCTh MEPEMEHHOTO

https://m.edsoo.ru/A7M2G9T4J



https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T
https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYCHHUE CUIIBI
TOKA U HaIPsKEHUS

46

47

Pe3oHaHC B 2i1eKTpUYECKOU
e

Penrenue 3anau

https://m.edsoo.ru/T1W3T2P9B

https://m.edsoo.ru/FOY4J4Z4P

48

WneanbHbrif TpancdopmaTop.
[IpousBoacTso, nepenaya u
NOTpeOIEHUE IEKTPUUECKON
SHEepruu

https://m.edsoo.ru/Y20Q1A4U8R

49

OKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE
anekTposHeprun. Kynerypa
UCTIOJIb30BaHUS
JJIEKTPOIHEPT U B
HIOBCETHEBHOM KH3HU

https://m.edsoo.ru/0O6L3K0DOL

50
51

Pemenue 3amau

Pemenue 3amau

https://m.edso0.ru/A4X6R4Q4F

https://m.edsoo.ru/l4E9R7F2G

52

O6o0mmeHue u
CHCTEeMaTH3alus 3HaHUH T10
TeMe "DJIEeKTPOMarHUTHbIE
KojeOanus"

https://m.edsoo.ru/R9Y40Q4B2V

53

Mexannueckue BOJIHEL.
XapakTepucTuKu
MEXaHNYECKHNX BOJIH

https://m.edso0o.ru/Q618R0OI17G

54
55

CBoiicTBa MEXaHUYECKHUX BOJIH

3ByK. XapaKTEpUCTUKH 3ByKa

https://m.edsoo.ru/V3Y3L1K7I

https://m.edsoo.ru/B9L416H3L

56

57

Wndpa3Byk u yabTpa3ByK.
[ITymoBoe 3arpsi3HEHHE
OKpYKaroIe cpebl

Pemenue 3amau

https://m.edso0.ru/F8G8O0CIN

https://m.edsoo.ru/0O2D5B1L0H

58

DIJIEKTPOMAarHUTHBIE BOJIHBI.
H3nyuyenue
AJIEKTPOMATrHUTHBIX BOJIH

https://m.edsoo0.ru/Z1J4J3U2M

59

OHeprus AMEeKTPOMATHUTHBIX
BosIH. CBOlicTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/A5VOF4E7T

60

IIIxana 31eKTpOMarHUTHBIX
BOJH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

https://m.edsoo.ru/L4L9D8C2P



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M
https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P

61

[IpuHIUMIIBI paAMOCBA3U U
TeaeBuaeHus. Paguonokaiuys.
DIIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKaromen
cpenbl

https://m.edso0.ru/R4T3L4Z6R

62

KonTtponbHast pabora o Teme
"KonebGanus 1 BOJTHBI"

https://m.edso00.ru/I6T7C3N9G

63

64

65

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

Penrenue 3ama4d Ha
MIPUMEHEHHE 3aKOHa
MPSMOJIMHEHHOTO
pacnpocTpaHeHHUs CBETa

Otpaxenue csera. [lnockoe

3epkaino. Cepuueckoe
3epKalo

https://m.edsoo.ru/DOI3C5N8P

https://m.edsoo.ru/O9N8Y4X4R

https://m.edsoo0.ru/G3P8G0T2Y

66

67

[Ipenomiienue ceera.
AOGCOIOTHBIN U
OTHOCHTEJIbHBIN II0KA3aTelb
npenomiuenus. Ilonnoe
BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPaXKEHUs

Pemenue 3amgau Ha
MPUMEHEHNE 3aKOHOB
OTPa)KEHUS U MPETOMIICHUS
cBeTa

https://m.edso0.ru/Q9I1503F2J

https://m.edsoo.ru/A6D0OF409A

68

Xon J1ydeil B ipu3Me.
Hucnepcus cera. CrosXHbIM
coctaB Oenoro cBera. L[Bet

https://m.edso0.ru/Q2P002F4H

69

70

71

JInn3el. @OKyCHOE pacCTOSHUE
" OIITHYECKas Cujia JIMH3bI

[Toctpoenue nzobpaxxeHuii B
JMH3aX U UX CUCTEMaX.
VYBennueHue JTMH3bI

Pemenue 3amau Ha
MOCTPOCHHE U300paKEHHIH,
MOJTy4aeMBIX C TIOMOIIBIO JTNH3

https://m.edsoo.ru/A2B2A5X1H

https://m.edsoo.ru/\W5Y6A8H3F

https://m.edso0.ru/C4S1H1Y4A

72

I'mas xak onTudeckas cucreMa

https://m.edsoo.ru/M8L4Q8H2D

73

Pewenue 3anau. IIpeneinst
IPUMEHUMOCTH

https://m.edsoo.ru/I5Z7R114B



https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A
https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B

r€OMETPUYECKON ONTUKHU

CKOpOCTB CBE€Ta U MCTOJHI €€

74 https://m.edsoo.ru/E3Y8UEDON
U3MEpEHUS

75 Hucnepcus ceera https://m.edsoo.ru/\V418Z3L5R

76 HNuTtepdepentus ceera https://m.eds00.ru/O1S4W8X9K
KorepeHTHble HCTOYHUKH.

77 VcnoBusa HaOMOAEHUS https://m.edsoo.ru/K2Z0K9S3U
MaKCHMYMOB U MUHUMYMOB

78 Pemenue 3anau https://m.edsoo.ru/R2C2G9L9S

79 [Ipumenenue natepdepeHun https://m.edsoo.ru/B7N6R7PIR

80 Judpakmus ceeTa https://m.edso0.ru/02Q3C478U
Judpakimonnas pemeTka.

81 YcnoBue HaOIIOICHUS https://m.edsoo.ru/Y5X5D1W8P
TJIABHBIX MAaKCHMYMOB

82 Pemenue 3amay https://m.edso0.ru/G8UQS3X8C

83 HonepertiocTs cheToBbIX https://m.eds0o.ru/L1ALY8I8I
BosH. [lonspusanus ceera

84 Pemenue 3amay https://m.edsoo.ru/I7U2ESM7K

85 CBeToBbI€ BJIEHUS B IPUPOJIE https://m.edso0.ru/K2T9L2Z0F
O60061menue u

86 CUCTEMAaTH3aIHsI 3HAHHUH 110 https://m.edso00.ru/C6Y8K3D3D
teme "OnTuka"

87 Konrporsras padora 1o Teme https://m.edsoo.ru/POF9V1I2P
«OnTuka»
['paHUIIBI MPUMEHIUMOCTH

88 [IACCHHACCIROT MEXQHHIH. https://m.eds00.ru/G6M2L6T2I
3aKOHBI NIEKTPOIUHAMUKY U
MPUHIIAIT OTHOCUTEILHOCTH

89 Hocryxaret cneuHaboi https://m.edso0.ru/P6A3C4W2K
TEOPUH OTHOCUTEILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeobpazoBanus
Jlopenua. YcnoBue

90 TIDIIHHEOCTH. https://m.edso00.ru/I0OC7P4P0Y
OTHOCHTEIHLHOCTD
OJIHOBPEMEHHOCTH.
3aMmeyIeHHe BPEMEHU U
COKpAIl[EHUE JITHHBI

91 DHEPIHS H UMY TbC https://m.edsoo.ru/E2W3L5P4N

peHﬂTHBHCTCKOﬁ JaCcTHULbI



https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P
https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N

CBs13b Macchl ¢ 3HEPTUEN U

92 UMITYJIbCOM PEJIATUBUCTCKON https://m.eds00.ru/D5Z0N7F8G
YacTULIBI. DHEPIHs OKOS

93 Pasropectioe Terosoe https://m.edsoo.ru/B616RIH6E
U3ITydeHUE

94 3akoH cMelennsa Buna https://m.edsoo.ru/ELMOB2A0N

95 Pmoresa M. Ilnatica o https://m.eds00.ru/P1ISHBI3F
KkBaHTax. ®OTOHBI

96 DHeprus U UMIyJbCc poToHa https://m.edsoo.ru/R6M9PORIV
®otosdpdexr. Onbiter A. T

97 CroJieToBa. 3aKOHBI https://m.edso00.ru/G2P8C3J8Z
doTtoadpdexra
YpaBHeHnue DUHIITEHA 17151

98 dororddekra. "Kpachas https://m.edso0.ru/C4C3P5U8BK
rpanuna” goroaddexra

99 Aapnerue caera. Onpiret I1. H. https://m.edso0.ru/A9EOM7X3N
JleGenera

100 BoJtHOBEIE CBOMCTBA YaCTHIL https://m.edsoo.ru/Y8X4J4A9M
Bomnsl ne bpoina. JlnuHa

qop  POTHEI e bpoit i pasmeper https://m.eds00.ru/E1Y1B527G
00J1aCTH JIOKAJIM3aIuU
JBUXKYIIEHCS YaCTHIIBI

102 Kopmycryssipro-BoHoBoit https://m.edsoo.ru/N4B0X9Y8Z
JTyaau3M

103 JldpaKiis SIICKTPOKOB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaIIax
Crneuunduka usmepenuii B

104 MHED OMHP?' COOTH?meHm https://m.eds00.ru/10Z9S9A0W
HeomnpeaenéHHocTel
[eitzenbepra

105 Pemenue rpadudecknx 3agaq https://m.edsoo.ru/P2D8Y5T3M

106 Pemienne pacu€THbIX 33124 https://m.edsoo.ru/ROF6H2Z2I
KonTponbhas pabota o

107 remam: "Ocnosst CTO", . https://m.eds00.ru/O5W1R8T8J
"KopmyckysisipHO-BOIHOBOMN
nyanuzm"
OMBITHI IO UCCIICOBAHUIO

108 ctpoenust aroMa. [Tmanerapnast https://m.eds00.ru/N2S2T2Q4T
Mozenb aroma Pesepdopaa

109 [Toctynater bopa https://m.edsoo.ru/V9DIK7GOM



https://m.edsoo.ru/D5Z0N7F8G
https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J
https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M

110

Bunei ciektpoB. Cniekp
YPOBHEW dHEPrUU aTOMa
BOZOPOZA

https://m.edso0.ru/S6H905N3V

111

112

CroHTaHHOE B BbBIHYKACHHOC
H3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/P4C1J804M

https://m.edsoo.ru/D9P9J8B1K

113

Hyxnonnas mozens saapa
I'eiizenGepra-lBaHeHKo.
3aps1 1 MaccoBOE YUCIIO SAAPA.
N3oTonsl. PagnoakTMHBHOCTH

https://m.edso0.ru/I8J6 K7E5N

114

3aKoH paIuOAKTUBHOTO
pacrnaga. CBoiicTBa
MOHU3HUPYIOIIETO U3ITYYCHHUS.
Binustnue pannoakTMBHOCTH HA
JKUBBIE OpPTraHU3MBI.
JlozumeTpust

https://m.edsoo.ru/U2W1K6N5N

115

116

DHeprusi CBsi3M HYKJIOHOB B
sape. Snepubie cuibl. Jedext
Macchl sapa. SnepHeie
peakuuu. SaepHble peakTophl.
[Tpobnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
OKOJIOrHYeCcKHe aCleKThl
Pa3BUTHS SIIEPHON YHEPTETHUKH

Mertoabl peructpanuu u
HCCIIEIOBAHUS DIIEMEHTAPHBIX
yactull. DyH1aMeHTaJIbHbIE
B3aMMOJIEUCTBU. baproHBl,
ME30HEI U JICTITOHEL.
IIpencraBnenue o
CranpmaptHoit monenu. Kapk-
TJIIOOHHAs MOJENb aJpOHOB

https://m.edso0.ru/14021100J

https://m.edsoo.ru/H7W512M8U

117

®dusznka 3a npenesamu
CrangaptHoi Mmoaenu. TémHas
MaTepus U TEMHasI SHEPTusl.
EnunctBo duznueckoit
KapTHUHBI MUPA

https://m.edso0.ru/Z2Q9U3C6Y

118

Otanbl pa3BUTHS ACTPOHOMMUH.
3HaYeHHUEe aCTPOHOMHU

https://m.eds00.ru/NOR8I1G1M

119

[IpruMeHHMOCTB 3aKOHOB
busuKY 7151 O0OBSICHEHUS
IPUPOIBI KOCMUYECKUX

https://m.edsoo0.ru/17Q8F6Q6Y



https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U
https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y

00BeKTOB. MeToabl
ACTPOHOMMYCCKHX
HUCCIIENOBAHUI

120

121

122

123

124

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOIBI, PaHOTEICCKOIIBI,
BHeaTMoc(epHast acCTpOHOMUS

Bun 3Bé3xHOrO HeOdAa.
Co3Be3aus, spKue 3BE3Ibl,
IUIAHETEI, UX BUIUMOE
IBIDKEHUE

Comnneunas cucrema. CoHIie.
ConHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHia U
3BE3/

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. Juarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 16l TIIaBHOMN
[10CJIENOBATEIBHOCTHA

https://m.edsoo0.ru/C4X0Q6YO0W

https://m.edso0.ru/N1Z1T9VIK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6USP20

https://m.edsoo0.ru/S5HOM6S0V

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEeCTaBICHUS
0 NMPOUCXOXKICHUH U
sposony CosHIa U 3BE3 .
OTanel )KU3HU 3BE3]]

https://m.edsoo.ru/M3M5Y0C8W

126

Muneunsii [Iyte — Hama
lNamakTuka. TUIBI TaakTHK.
YépHble ObIpHI B ApPAX
raJIakKTHK

https://m.edsoo.ru/ESDOC5F6B

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab60:ma.
Teopus bonpmoro B3peIBa.
PennkToBoe n3nydueHue

https://m.eds00.ru/O9R8WIY 1Y

128

129

MacmrabHasi CTpyKTypa
Bcenennoii. Mertaranaktuka

Hepeménnsie npobiaembl
aCTPOHOMMH

https://m.edsoo0.ru/Q4F3H3L4K

https://m.eds00.ru/O6N5DOX7M

130

DuU3NYECKU MPAKTUKYM T10
teme "UccienoBanue
MAarHUTHOTO IOJIS
MMOCTOSSHHBIX MarHUTOB' MJIM

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O
https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

"UccnenoBanue CBOMCTB
dbeppomMaruHeTUKoB" UIu
"UccnenoBaHue aeiicTBUS
MOCTOSIHHOTO MarHUTa Ha
paMKy ¢ TOKoM"

131

132

133

134

135

136

Pu3NYECKU IPAKTUKYM 110
teme "M3mepeHue cuibl
Awmmnepa" wim "M3ydyenue
3aBUCUMOCTH CHJIBI AMIiepa OT
CUJIBI TOKA" WK
"OnpeneneHne MarHuTHOM
WHIYKIUW Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Ouznyeckuil MpakTUKyM IO
TeMme "UccienoBanue IBICHUA
3JICKTPOMArHUTHOU
WHIYKIUU'" WIn
"OnpeneneHre HHIYKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Du3HYECKUN IPAKTUKYM 10
teme "HccaenoBanue sBICHUS
camounaykiuu'" wim "COopka
MOJICJTH JICKTPOMArHUTHOTO
reHeparopa"

Du3HUECKU IPAKTUKYM I10
teMme "M3mepenue nepuona
CcBOOOIHBIX KOJIEOaHUI
HUTSHOTO U MIPYKUHHOTO
MasiTHUKOB"

Du3NYECKU IPAKTUKYM 10
teme "[IpeobGpazoBanue
SHEPTUU B NPYKUHHOM
MasiTHUKe"

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
MEPEMEHHOT0 TOKA Yepe3
MOCJIEI0BATEIILHO
COEIMHEHHBIE KOHEHCATOP,
KaTyIIKy W pe3ucTop" W
"UccnenoBanue paboOThI
HMCTOYHHKOB CBETA B LICTIH
IIEPEMEHHOT0 TOKa"

https://m.edso0.ru/\V7S7N9F2P

https://m.edsoo.ru/P2L3A0D3N

https://m.edsoo.ru/V4N3VOD9A

https://m.edsoo.ru/TSU7R4X6L

https://m.edso00.ru/G6J5Z1B2E

https://m.edso0.ru/D3P8AOX6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

137

Du3NYECKU IPAKTUKYM 110
teMe "M3ydyeHue napameTpon
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/D8F2\VV279S

138

Pu3NYECKU IPAKTUKYM 110
teMme "M3mMepenue nokasarens
MPEJIOMJIEHUS CTEKJIa" WIH
"Tlony4yenue n300pakeHUS B
CHCTEME U3 IIJIOCKOTO 3epKaa
Y JIUH3bI"

https://m.edsoo.ru/H4K414MOK

139

140

141

142

143

Pu3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTna (Ha
MIpUMEPE KUJKUX JTUH3)" WIIH
"U3mepenune poKycHOTo
pPacCTOSHUS PACCEUBAIOIIINX
uH3"

dusnuecKuil NpakTUKyM 10
teme "HaOmronenune
Tu(pakuuu, HHTephEpeHINH
Y ToJIsipu3anuu ceera'
Pu3nYeCcKUil IPAKTUKYM 110
teme "OnpeneneHre UMITyJIbca
U SHEPTUH PENATUBUCTCKUX
yactul (1o ¢otorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHI] B
MarHuTHOM ToJe)"

Pu3nYeCKU IPAKTUKYM I10
teme "M3MepeHne nocTosHHOM
IImanka Ha ocHOBE
uccnenoBanus Gorordpdexra”
nmu "HccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKeHUs"

Du3nYeCcKuil IPAKTUKYM I10
teme "HccnenoBanue criekTpa
pa3peKeHHOT0 aTOMapHOTO
BOJIOPOJIa U U3MEpPEHUe
noctostHHOM Punbepra”

https://m.edsoo.ru/H4C3S0K5V

https://m.edsoo.ru/N3M1B5H4B

https://m.edsoo.ru/F9D5M5H2E

https://m.edsoo0.ru/B6Y1T9C2U

https://m.eds00.ru/T5N0J9D6N

144

Du3NYECKU IPAKTUKYM 110
teme "HccnenoBanue
paanoakTUBHOTO (oHA ¢

https://m.edso00.ru/Q2D701P3J



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E
https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J

UCIIOJIb30BaHUEM J103UMeTpa"
i "M3yueHue norioneHus
OeTa-yacTull aTlOMUHHEM"

145

Pu3NYECKU IPAKTUKYM 110
teme "HaOmroaenus 3BE31HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C HCIOJIL30BaHUEM
KOMIThIOTEPHBIX TTPHIIOKEHUN
JUTSL OTIPEJICIICHHS TIOJIOKCHHMS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO
HOJIyLIapUsl U IpKue 3BE3/1b1"
uinu "HaOmro1eHust B TEJIeCKON
JlyHBl, U1aHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUH"

https://m.edso0.ru/NOX0OMOW1P

146

O06o061IEHNE U
cucTeMaTu3anus 3HaHui. Poib
(GU3UKK ¥ aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYECKOM,
COIIMAIbHOM 1 3THYECKOI
cdepax AesITeTbHOCTH
YyelloBeKa

https://m.edso0.ru/T7S7U5A9F

147

0O00011eHNEe U
cucTreMaTu3anus 3HaHui. Poib
U MeCTO (PU3UKU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/D3X0E9J8F

148

0O00011eHne n
cucTtemMaTu3anus 3HaHui. Posb
¢du3nueckoil Teopun B
dbopmupoBaHUU
npeCcTaBiIeHU 0 HPU3NIECKOM
KapTUHE MUpPA, MECTO
(bU3UIECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUIN O IPUPOJIE

https://m.eds00.ru/0O9Z3W6E2M

149

O06o0061IEHNE U
CUCTEMAaTH3alys 3HaHUH 110
teme "Kunemaruka"

https://m.eds00.ru/S0X9P3D3B



https://m.edsoo.ru/N0X0M0W1P
https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B

150

O06o0061EHNE U
cUCTeMaTHU3alus 3HaHUH 110
teme "Kunemaruka"

https://m.eds00.ru/A3P8X2K5G

151

152

153

154

155

O060061EHNE U
cUCTeMaTu3alys 3HaHUHU 110
teme "Jlunamuka"

0O0001EeHuEe 1
CcHCTeMaTH3aIys 3HAHUH 110
teme "CraTuka TBEpAOro
Tena"

O06o0061IEHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110
TeMe "3aKOHbI COXPaHEHHUS B
MexaHuke"

O06o0061IEHNE U
CUCTEeMaTH3alMsl 3HAaHHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOU Teopun"

O0o061IeHNE U
CHCTEeMaTH3alus 3HaHUH I10
teme "TepMoauHaMuKa.
TenmoBrle MalTuHE"

https://m.edsoo.ru/X2C7H4U4X

https://m.edsoo.ru/T7D1M4U7C

https://m.edsoo.ru/W1J3T0OD8O

https://m.edsoo.ru/F3F6A8Q5I

https://m.edso0o.ru/T1C9Z26Y9J

156

0O00011eHue u
cUCTEeMaTu3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUSA
BelecTBa. Pa3oBbie
nepexonnl”

https://m.edsoo.ru/Y9J8J3B9G

157

0O00011eHNEe U
cucTeMaTH3alys 3HaHUH 1o
TeMe "DnekTpuueckoe nosue"

https://m.edsoo.ru/P3V2N4G70Q

158

0O0001eHne n
cHCTeMaTH3amus 3HaHUH 110
TeMe "IlocToSHHBIM
AIIEKTPUYECKUI TOK"

https://m.edsoo.ru/R1IE6M5LOT

159

0O00011eHne n
cHCTeMaTH3amus 3HaHUH 110
teMe ""TOKM B pa3nu4HbIX
cpenax"

https://m.edso0.ru/H1K30204W

160

O06o0061IEHNE U
CUCTEMAaTH3alys 3HaHUH 110
TeMme "MaruutHoe noJe"

https://m.edsoo.ru/\W5D2V6S7W



https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C
https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W

161

PesepBHeIit ypok. O600ICHHE
U CUCTEMAaTu3alus 3HaHUK 110
TeMe "DJIeKTpOMarHuTHast

UHAYKIUA"

https://m.edsoo.ru/B3F7O5C1F

162

PesepBHeIit ypok. O600ICHHE
U CHCTEMAaTH3allMs 3HAHUH 110
TeMe "MexaHuyecKue
KoyneOanus"

https://m.edsoo.ru/E1Y1A2HIL

163

PesepBHeIit ypok. O600ICHHE
Y CUCTEMaTU3alysl 3HAaHUH T10
TeMe "DJIeKTpOMarHUTHbIE
Kosiebanus"

https://m.edsoo.ru/F8S9P7F8V

164

165

166

PesepBuriit ypok. O60011eHIE
Y CUCTEeMaTH3aIus 3HaHUH 110
TeMe "MexaHn4YecKHue U
AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBubiit ypok. O60011eHNEe
U CHCTEeMaTHU3alus 3HAaHUN 110
teme "OnTtuka"

PesepBHrlit ypok. O6001IeHHE

WA CUCTEMATU3aLMs 3HAHUH 110
teme "OcHoBel CTO"

https://m.edsoo.ru/I7TR6C5M4A

https://m.edsoo.ru/M4W5I5R8V

https://m.edsoo.ru/V9Z5U6PIN

167

Peseprubiil ypok. O606111eHIE
Y CHUCTEMAaTU3allMs 3HAHUH 110
teme "KopnyckymnsapHo-
BOJIHOBOM yanu3m"

https://m.edso0.ru/0O2U5X7K40Q

168

Peseprubiil ypok. O606111eHIE
U CUCTEMATHU3aLMsI 3HAHUH 110
Teme "dusmka aroma"

https://m.edsoo.ru/U1Q9R3S8P

169

Peseprubriil ypok. O60611eHIE
U CHCTEeMaTu3alus 3HaHUU 110
teme "®du3nka aTOMHOTO sApa
Y DJIEMEHTApPHBIX YacTul”

https://m.edso0.ru/BOY1C2P30Q

170

PesepBHriit ypok. O6001ICHHE
U CHCTEMAaTH3aIHs 3HAHUU 110
TeMe "DIeMEHThI
acTpopuzuxu”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16

https://m.edso0.ru/S5R2W9F7G



https://m.edsoo.ru/B3F7O5C1F
https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
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https://m.edsoo.ru/S5R2W9F7G

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TpaHUIBl NPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa OTC4€Ta, abCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN ra3; MOJEIN CTPOCHHUS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYECUHBIN AJIEKTPUUYECKHUM 3apsil — IPHU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M AJIEKTPOJWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJOBOE paBHOBECHE, MCIApEHHUE,
KOHJCHCALlNs, IUIABJICHNE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUS ra3a B M30IpoLieccax; 3JIEKTpU3aLus Tell,
B3aWMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCIONb3Ys (GU3UUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHuyeckas paboTa, MeXaHWYeckas MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAaKTOBAaTh (UM3MYECKUN CMBICT HCHOJB3YEMBIX BEIUYMH, HX
0003HaYeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
($u3UUECcKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMHI

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUIOBBIE SBICHUSA,
UCHONB3Ys (M3HUECKHEe BETUYMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOr 0 JIBUYKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIUIOBOTO JBHUTATENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJb3YEMbIX BEIMYHH, UX O0O3HAYCHUS W €AWHUIBI, HAXOIUThH
(dopMyInbl, CBS3bIBAIOIINE MAHHYIO (DM3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYUHAM

10.6

OnucelBaTh  M3YYEHHBIE  DJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCTONb3Yd (PU3MUECKUE BETUUYMHBI:




10.7

ANEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE TMOJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMH BETUUMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM IHEPIrHH, 3aKOH COXPaHCHHUS
UMIyJbCa, TMPUHIMI  CYNEPHO3UIUM CUJI, TPHUHIUII PaBHOIPABUSI
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJICKYISIPHO-KMHETUUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbIC€ 3aKOHbBI, CBA3b CPEAHEH KHHETUYECKOM
OHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
MEPBbI 3aKOH TEPMOJIMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BEBINOMHATE 3KCHEPUMEHTHI O HCCIENOBAHUIO (M3MUECKUX SIBICHUNH U
MponecCoOB C UCIOJB30BAHUEM ITPSAMBIX 1 KOCBCHHBIX H3M€p€HPII>i; IIpHu 5TOM
dbopmynupoBath npobiemMy (3a1ady) U TUIOTE3y Y4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPE3YyNbTAaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3NMYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, N1e€JaTh BBIBOIBI I10
pe3ynbpTaTam MCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOrO TPyAa MpU MPOBEIECHUN UCCICTOBAHHUHI B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEIb, BEICTSATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE sl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars KaueCTBEHHBIC 3a/1auH: BBICTPauBaTh JIOTUYECKH
HEMPOTHUBOPEUUBYIO IIETIOYKY pACCYKICHHM C ONOpON Ha H3y4YECHHbBIE




3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3KMKE B IMOBCEIHEBHOW KH3HU
s obOecrieueHuss 0€301ACHOCTH TIpH  OOpallleHHH ¢ MpuOOpaMH H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbS M COOJFOJICHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtate B rpymme C BBIMOJIHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKHX MOJEIeH:
TOYEYHBIN DJIJIEKTPUYECKUN 3apsj, sJepHas MOJENb aroMa, HYKJIOHHAas
MoO/JIeJIb aTOMHOTO sI/Ipa NP pelIeHNH (PU3NIECKHUX 3a]1a4

11.3

Pacno3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HMKHU: DJIEKTpUYEcKas
MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEHCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, 3JIEKTPOMarHUTHAs MHAYKLHUS, AeHCTBHE
MarHUTHOIO IOJSl Ha MPOBOJAHMK C TOKOM W JBWXKYIIUICS 3apsn,
3IIEKTPOMarHUTHbIE KoJIe0aHus u BOJIHBHI, IpSMOJIMHEHHOE
pacrpoCTpaHeHHE CBETa, OTPaXXeHHE, TMpesloMIeHue, HHTepdepeHuus,
TUQpakus U MOJIIpU3alus CBETa, AUCIEPCUs CBETa, (OTOIICKTPUUESCKUN
apdekr (PporodrddexT), cBeTOBOE NaBICHNUE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aToMa  BOJOpOJA,  €CTeCTBEHHas M HCKYCCTBEHHAs




PaANOAKTUBHOCTh

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3JIMYHBIX Cpea) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(OKyCHOE pacCTOSHHE W ONTHUYECKas Ccuja JIMH3BI; TMpPU ONHUCAHUHU
IMMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘{CCKI/Iﬁ CMBICJI HCIIOJIB3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
bu3HYeCcCKre BETUYNHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEITUYHMHY C
OPYTMMH BETUYMHAMU, BEIUYUCISTH 3HAU€HHE (PU3NYECKOM BETUYHHBI

11.6

11.7

11.8

AHanu3upoBarh (PU3NUECKHE MPOILIECCHI U SBICHUS, UCTIOIb3Ys (PU3NUECKUE
3aKOHBl W MPUHOMIBL 3akoH OMa, 3aKOHBI TIOCIEI0BaTENbHOIO U
HapajyIeIbHOTO COEAMHEHUS NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YKcia, MOCTyNaTel bopa, 3aKOH pajgnoOaKTHBHOIO
pacnaza; mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbI,  0O0JacTH)
MPUMEHUMOCTH

OnpenensiTh HampaBlIeHHE BEKTOpa WHAYKIIMM MAarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmyaupoBath IpobieMy (3a1ady) U THIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PYI0BaHUS, POBOJUTE OIBIT
U GOpPMYJIHPOBATH BHIBOJIBI

11.10

OcyiecTBIATh MpsIMbIE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIIC/IOBATEIILCKOW  H
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCJIOBUS
3aa4M BBIOUPATh (PU3UUECKYI0 MOJEINb, BBIACTATh (DU3HMUECKUE BETUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(GOPMAIIMOHHBIE  TEXHOJOTHMH  JUIA  TIOUCKA, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYISPHOU
uH(pOpMallUK, TOJTYYEHHOH W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MTOJIYIaeMyI0 HHPOPMAITHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTE MpUMeEpHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTHUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOM >KM3HU
uist  obecriedyeHust 0e30macHOCTU TMpu  oOpallleHuu C npudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, IUISI COXPAaHEHUS 30POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IMOBE/ICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B Tpymie C BBIIOJHEHWEM pPa3UYHBIX COIHMAIBHBIX pOJIEH,
MJIaHUPOBATh PabOTy TPYMIIBI, PAMOHATBHO PACIPENCTATh 00I3aHHOCTH U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIPOlLlECC€ TO3HAHUA IPUPOABIL.
DKCIepuMEHT B (pu3uke

1.2

MonenupoBanue ¢usudeckux  SABICHHUN u
npoueccoB. Hayunble rumnortessl. Pusuueckue
3aKOHBI M TEOpuU. ['paHuMLIBI TPUMEHHMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBHSL.
Ponb u w™ecto ¢usuku B  popmHupoBaHUU
COBPEMEHHOM  HAyyHOM  KapTUHBl  MHUpa, B
MPaKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHUKA

2.11

KNMHEMATHUKA
Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOPEHMS, NYTH U IEepeMEIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBobomHoe majienne. Y CKopeHHue CBOOOTHOTO
nageHus

Kpusonnneiinoe JIBUYKEHUE. PaBrOMeEpHOE
JBUKEHHE MAaTEPUAIBHOM TOYKU I10 OKPYKHOCTH.
VYrioBast CKOpOCTb, JTUHENHAsA CKOpOCTh. Ilepuon u
yacToTa. [{eHTpoCcTpeMHUTEIbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIAOMETP, ABUKEHUE
CHapsJ0B, LICIIHBIC U PEMEHHBIE IIepeJadn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHue COOTHOILIEHUS MEXITY




2.2

2.3

MIyTSIMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca Tema. Cuia. HpI/IHI_II/IH CYNEpIo3nu CuJl

2.2.3

Bropoii 3akoH HproTOHA 711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia COMpPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[ToctynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJIOTO Tela

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMIKEHUS
Opycka 10 HAaKJIOHHOM IJIOCKOCTH TMOJ AeHCTBHEM
HECKOJBKUX CHJI. MccnenoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXKUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
MMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiier




2.34

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHH&J’IBHHC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunM CHUCTCMbI TCII. 3aKkoH
COXpaHCHHUA MeXaHUYeCKOM OHCPIun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBS3u
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHASA ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [llkana remneparyp Llenscus
Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KHHETHYECKOW DHEPTruu  TEIJIOBOTO  JBUKEHUS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"a3oBble 3ak0HBI. M301poliecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30x0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTponcTBa: TEpMOMETP, OapomMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJIacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepMmoguHamuyeckas cucTeMa. Buytpennss
SHEPTUs TEPMOJANHAMUYECKON CUCTEMBI U CHOCOOBI
€€ N3MeHEeHNA

KomnyecTBO TEmJIOTHI H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrie MAaIlIUHBI. [TpuHIUTIBI JNIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHax. Koadduiuent mone3noro
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHUuecKknue yCTpONCTBA: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHIUIIMOHED
[IpakTnueckue paboTel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCAlM:A. I/ICHapCHI/IC )51
KUIEHUEe. YIelbHas TeIoTa Hap006p3.30BaHI/I$I.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AABJICHUA

AOCONIOTHAs K OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Haceliensslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTaIOB. JKunkue
Kpuctayyibl. CoBpeMEeHHbIE MaTepHaIb

3.34

[InaBieHne M KpucTauM3auus. Y AeiabHasl TEIIOTa




riaBnenus. CyOonumarus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJeKTpU4eckuid 3apsa. Jsa
o BHUJIa 3JIEKTPHUYECKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hamnpsoxénnoctsb
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JluHny HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJICHCATOpa
TexHUUYeCKHE YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, JIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTOSIHHBIM TOK
4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas MPOBOJUMMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexkTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

[TonynpoBonuuku. CoOCTBEeHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

OnexkTpudeckuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynple  TUIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [1lnazma

TexHHuecKkue ycTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejaa 3JIEMEHTA
4

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1

ITocrossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWE MAarHATHOW MHIYKIMA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJib U HalPaBJICHHUE
Cuna Jlopenma, e€ MoOIyidb W HallpaBICHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uryknuu Papajes
Buxpeoe anexrpuueckoe noae. 31C nHIyKIIMHU B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTeJbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. SIBNenue camounaykuuu. D/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE YCTPOUCTBA: MOCTOSHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboThl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKU ¢ TokoM. MccnenoBaHue aelicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosaune SIBJICHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebartenbnast cucrema. CBOOOIHBIE KOICOAHMS.
£ 1 511 'apmonnueckue konebanus. Ilepuon, wacrtora,
aMIIuTya 1 (asza KoneOaHuit
5.1.2 IIpy>xvHHBIN MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.1.3 VYpaBuenue TapMOHUYECKHUX KOJIeOaHMil.




5.2

Kunematnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC
K0J1Ie0aTeJIbHOIO JABWXKCHUA

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOpPOCTU U YCKOPEHMUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
JJIEKTPOMArHUTHBIE KOJNeOaHWS B  HJCATBbHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS  MEXIY
MEXaHUYECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHMs DSHEPrMd B  HJCATBHOM
o KOJIcOATETBHOM KOHTYpE
BeinyxaeHHbIe MeXaHUYeCKHe KoJIeOaHusl.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BpIHyXIeHHBIE
3JIEKTPOMArHUTHbBIE KOJIEOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYAHOE WU
o JENCTBYIOIIEE 3HAUEHUE CHIIBI TOKA ¥ HAMPSKEHHS
Tpancpopmarop. IlpousBoacTBo, mnepenaya u
notpebieHue NEKTPUUECKON SHEPTUH.
5110 OKOJIOTUYECKHE  PUCKM  TpU  NPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TOBCEITHEBHON
KU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, JIMHUHU JIEKTporepeiad
IIpakTrueckue paboThI. Hccenenosanne
3aBHCUMOCTH N€PHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl Tpy3a.

UccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIKW U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJTHBI, YCIIOBHSI

591 pacrnpocTpaHEHHS. [Tepuon. CxopocThb

o pacpocTpaHeHus U JUIMHA BOJIHLL [lonepednsie u
MPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I'poMKkocTh 3Byka. BricoTa




toHa. TemOp 3Byka

5.24

5.25

5.2.6

ONEeKTPOMAarHUTHBIE BOJIHBIL. YCJIOBUS W3Iy4EHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKTOpoB E, B 1 v B 31€KTpOMarHuTHOIl BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipu3anus, audpakuus,
unTepdepenims. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[Ikana »yeKTpOMarHUTHbIX BoOJH. IIpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paguoCBsI3H u TEJIEBUACHUSL.
Pannonokamnus. DIEKTPOMarHUTHOE 3arpsA3HEHUE
OKpPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsMonuHEHOE  paclpoCTpaHCHHE CBeTa B
ogHOpoHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[Toctpoenne n300paxeHuii B IOCKOM 3epKaje

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

Hucnepcus cBeta. CioxXHBIN cocTaB OeJIOro CBeTa.

[BeT

CoOuparomue ¥ paccerBarolfe JTUH3bL ToHKas
nuH3a. POKYyCHOE pacCTOSHUE U ONTHYECKask CUia
ToHKOM JuH3bI. [locTpoeHune wu300paxkeHUl B
coOuparoImux U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIMUCHHUE, JaBaeMOE JITNH30

Hp CACIIbI MMPUMCHUMOCTU TCOMGTqueCKOﬁ
OIITUKH

5.3.8

Wutepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII0ACHUS MaKCHUMYMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH()A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunonHas pemérka.




VYcnoBue HaOMIOIEHUS TIIaBHBIX MaKCUMYMOB IIpU
MaJIEHUM  MOHOXpPOMAaTHMYECKOr0  CBE€Ta  Ha
TUGPaKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus ceera
TexHuuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOIIPOU]]

[Tpaktnueckue paboTel. M3mepeHue mokazaTes
MIPEIIOMJICHUS. HccnenoBanue CBOICTB
n300pakeHUi B auH3ax. HaOmroneHnue mucriepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMme]yIeHre BpEMEHHU U COKpAaIlleHUE JTUHBI

6.3 DHeprus v UMIYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b  MacChl C DHEprued ©  UMITYJIBCOM
6.4 CBOOOJIHOM YacCTHIIBl. DHEPTrUsi TMOKOS CBOOOIHOM
YaCTHUIIbI

7.1

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢boTOHa C €ro YacToToh. DHEPrusi U HUMITYJIbC
dboToHa

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTodhheKTa

713 VpaBHenne OifHmTeiiHa s poTodddexTa.
o «Kpacnas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHUUYECKHE YCTPOMCTBA: (GoTosmeMenT,
o (GoTomaTuMK, comHeYHas OaTapes, CBETOIUOI

1.2

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTer Pezepdopnaa mo
7.2.1 MCCJIEI0BAaHUIO CTpOCHMs aTtoMa. [ImanetapHas
MOJIeJTh aToMa

71.2.2 [Toctynater bopa. W3nydeHue wu TOTJIONICHHE




(OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyrou. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUU aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIAX

724

7.2.5

CHoHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpOoHCTBO U IPUHIIKI PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHI. Habnronenue
JIMHENYaToro CreKkTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
[0  ONPEACTCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CpoiictBa amb(a-, Oera-, ramma-
U3ITydeHus. BiusHue paquoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHA U HeWTpoHa. HykinoHHas
Mozenb snpa ['eitsenOepra — MBanenko. 3apsif
saapa. MaccoBoe unciio siapa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsA3M HYKJIOHOB B siipe. SIIepHbIC CHIIBI.
JedexT maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sSIIEp

Snepusiii  peakrop. TepMosIepHBI  CHUHTES.
[TpoGyieMbl U MEepPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

SHeMeHTapHLIC YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)YHI[aMCHTaJ'IBHBIC B3aUMOJCHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETP, Kamepa
BuiibcoHa, simepHbIi peakTop, aToMHas 6omba

7.3.10

[Ipaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (1o roToBeIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOH TpyIIIBIL.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Testa COTHEYHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpamMmMa «CreKTpaabHbIN KIacc —
CBETHUMOCTB). 3BE31IBI TJIaBHOH
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY IS 3BE3] rJ1aBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUU
CoJHia ¥ 3B€31. DTallbl >KU3HU 3BE3]

8.7

8.8

Mneunslii [lyte — Hama ['anakTtuka. CnupanbHas
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. llonoxkenne u nwxenue ConHna B
INanaktuke. Ilnockas u chepuyeckas MoJCHUCTEMBI
INanakTuku

Tunbel ramakTuk. PaguoranakTMky W KBas3aphl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PennkroBoe usinyuenue

8.10

MacurrabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHUH




MMPOBEPAEMBIE HA EI'D 11O ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIMHAMUKH,
ANEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OObSICHEHUS
SIBJIGHU MHUKpPOMHpA, MaKpoOMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImuUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTH
HCIOJIb30BaHMS YaCTHBIX 3aKOHOB;, aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl,  HMCMOJb3ysl ~ OCHOBHBIE  TIOJIOKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a yCJIOBHUs BBIOMpaTh (U3MYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaTrbl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JAHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pa3HBIX pa3feNioB IIKOJBHOTO Kypca (DU3WKH, a TakkKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB E€CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PAaCCyXJACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJBb3yeMbIMU B (U3MKE: MPOBOIUTH TMpPSMBIE W KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEILCKON  JCSITEIBPHOCTH C  MCIIOJIB30BAHUEM
UUQPOBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeJCTaBICHUI o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHN HAyKHM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nMuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
(¢u3nuecKkoro  coaepkKaHus €  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSICHEHHST (PU3MUECKUX IPOIECCOB, MPOUCXOIAIMIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTHUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

O ®U3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe JBHKCHUE. OTHOCHUTENILHOCTh MEXAHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

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

Brruncnenue nepemenieHus U NyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(1)

1.1.4




- _ AD -,
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = EL =
=0

_Auvu,

a,
Ar Ar—l

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Vpyt

=(v,),". aranorm®o @, =(v,)’, a.=(v.) .

~(a

1.15
Uy (t) — vg, = const
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE!
at”
x(t)=x,+u, t +-2
v(t)=u, +at
1.1.6 a, = const
UJ.T - Lﬁ.‘r = EH.T [""’-2 _""’-1]
U he U-\
TIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBobOoaHoe nageHue. Y cKopeHrne CBOOOHOTO MaIeHus.
Vi o
g
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOILIEHHOTO MO YTJIOM 0L K TOPU3OHTY:




1.1.8

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_Zn_z
w= = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPEHHUEC TOYKH:

Qayc =§= w?R

. [lonHoe yckopeHne MaTepuanibHON TOUKH

1.1.9

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUC

TBEPAOIO Tena

1.2

JNHAMUKA

1.2.1

1.2.2

WNuepunaneHbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMI cyneprno3nLuy CHUIL:

- - -

F

PpaBHOJEHCTB — Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMH PaBHBI
mim;

F=6—p

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSKECTH OT BBICOTHI h HaJ MMOBCPXHOCTBIO IIJIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHMSL:
E{‘p = uN

Cuna TpeHus TOKOS:




Koadduuuent tpenuns

[aBiienue:
in
1.2.9 =—=
P=7%
1.3 CTATHUKA
L
F
MOMEHT cuIIbl OTHOCUTEIBHO OCH BPaLCHMUS:
13.1
IM| = FI, e | — riedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
Ientp macc Tena. LleHTp Macc CucTeMbI MATEPUAIIBHBIX TOYEK:
myr, + myry+...
Tu.M. =
m; + my+...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKocTH, mokosiieics B UCO:

p =Dpo+ pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH
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€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

VYcnoBue m1aBaHus Tl
3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynbsc MaTepuasbHOM TOUKU:

p =mv

Nmmnynsc cuctemsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPaHCHUA UMITYJIbCa:

B UCO

-

Ap = A(pl + P2 +.. ) = FlBHe].LIHAt + FZBHemﬂAt+- .

B UCO , ecnin
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

Pabota cuibl Ha MaJIOM MEepPEeMEIIECHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIK 3a BpEMs

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHeprust MaTepruagbHON TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0H U3MEHEHUS KHHETHYECKOM OHCPIruu CUCTCMbI

MatepuanbHbIX Todek: B UCO AExkun = Al + A2 + ...

IloTenumnanpHas SHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEpPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu =mg h

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
El'[OTeHLL = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHHU:
Enex = B + Emmm-.
B IICO AE,ex = Agcex HEMIOTRHIL CEIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u dasza konebanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEIICHHE U3 PABHOBECHSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMHMCAHKUE (3aKOH COXPAHEHHST MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJIeOaHUH CMCIICHUA MaTepHaHLHOﬁ

TOYKH C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaHMIA:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[Tepnoa cBOOOAHBIX KOIEOAHUI MPYKUHHOTO MAasITHUKA:

m
T =2m |—

k




1.5.3 Brnyxnennsie koneOanus. Pezonanc. Pesonancunas kpusast
[Tonepeunsie " POAOTHHBIC BOJTHBI. CkopocTb
pacnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = v

1.54 v
HNutepdepennus u qudpakius BOIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHus razoB, KHAKOCTEW W TBEpHbIX Teu. [lycthb
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYI. Tor/ma KOJIM4ecTBO BEIIeCTBA
N m
CTN
211
rne
Ny
— qrciio ABOrazipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIIecTBa

212 TemnoBoe ABMYKEHHE aTOMOB M MOJIEKYJT BEIIECTBA

2.1.3 BzanMmoneiicTBie yacTHI] BEeCTBa

214 Huddysus. bpoyHoBckoe ABMXeHNE

2.15 Mogens uneanbaoro raza B MKT
CBsi3p MEXly IaBICHHUEM U CpelHeH KUHETUYECKOW dHEepruei
MOCTYIATEILHOTO TEIUIOBOTO JBMKCHHS MOJICKYJ UICATHLHOTO
raza (ocHoBHoe ypaBHeHUE MKT):

= 2 (mp?) 2 —
2.16 p=gmaws =i = |53 s




- KOHICHTpAUAd MOJICKYJI

2.1.7 AoGcomoTHas Temmieparypa: T =t+273K
CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUYECKON dHEepruen
MMOCTYNATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:
{ 2
218 e k- PP
oL 2 2
219 VYpasuenue p = nkT
MO,I[GJ'IL HACAJIbHOI'O I'a3a B TCPMOAWHAMMUKE:
| Vpasrerre MerreTeesa — Kaneipona
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH
VpaBueHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIIICI):
m RT
oV ="RT =vRT =NkT, p=P"2
2.1.10 H H
BripakeH1le 1114 BHYTpeHHell 3Hepri 0JHOATOMHOIO
raza ([IpHIMeHIMEle (POPMET 3aIlICH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢ , T==pV
2 2 2 2
3akoH I[aJ'ILTOHa IJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:
2.1.11 p =Dy + Dyt
I/I3onpoueccm B pPa3pCKCHHOM Tra3c C IOCTOAHHBIM YHUCIOM
2112 MoJieky N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):
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== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ia30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBINICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCHUMOCTH OT 00BEMa HACHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTHOCUTENBHAS BIAXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pﬂacmumapa (T) pHaCbILLll'[apa (T)
2115 H3MeHeHne arperatHbIX COCTOSIHMW BEIIECTBA: HCIApPEHUE U
o KOH/JICHCALINsl, KUTIEHUE KUJIKOCTH
N3meHeHne arperaTHbIX COCTOSHUU BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJLTU3AIIHS
2.1.17 [IpeobpazoBanue sHEpruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMOINHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTtpennss sneprus
Tennonepenaya kak cnoco® M3MEHEHHsI BHYTPEHHEW SHEPrHU
2.2.3 0e3 comepmieHus paboThl. KOHBEKIHSA, TEIIONPOBOIHOCTb,
W3IIy4eHUE
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEILUIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

2.2.6

2.2.7

VY nenpHas Temiora napoodpazoanus L: Q = Lm.
VY aenbHas TeruioTa rmaBieHus A: Q = Am.

VY aenbHas TerioTa cropanus Tormaa : Q = qgm

DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:

A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (Uz — Uy) + Aq,

Annabara:
Q12 =0=A;, = (U — Uy) =AUy,

2.2.8

2.2.9

2.2.10

2.2.11

BTOpOfI 3daKOH TCPMOJANHAMUKH. H606paTI/IMLIC IIpOLECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/IC TEIIOBOro OalaHca:

Ql+Q2+Q3+:0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Teld U €€ NpOsBICHUS. DJIEKTPUUECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsjl.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumopeiictBue 3apsioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOM

IMPOHUIACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

N F

qnpoGHbIﬁ

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHMI HaNPsHKEHHOCTH ATUX MOJIER

3.15

HOTGHHI/IZU'[I)HOCTB QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
Az = q(p1 — P2) = —qAp = qU.

HOTGHHI/IaJIBHa}I OHEPTIU: 3apsaia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




HOTCHHI/IEUI OJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpH)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHLUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJICH:

3_1.6 E:E1+E2+...,¢:¢1+¢2+.-.

[IpoBOIHUKY B 3JIE€KTPOCTATHUECKOM HOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA

3.1.7
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA @ = CONSt

318 JIMBIIEeKTPUKU B JIEKTPOCTaTUYECKOM ToJie. [luanekTpudeckas
MIPOHUIIAEMOCTh BEIIECTBA €

KOHI[GHC&TOP . BJIGKTpOéMKOCTL KOHACHCATOpa:

q
c==+
U

3.1.9
DeKTpoEMKOCTh TIOCKOTO KOHJICHCATopa:

£gyS

d

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---:Cnapann_CI+C2+---

ITocnenoBarenbHOE COCIUHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Up+UpGi=qz =, — =t ot
ImocJa




DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
_qUu _CcUu*  ¢*

3.1.11 We="r=——=oc

3AKOHBI ITOCTOAHHOTI'O TOKA

Cwuia Toka:

3.2.1 Ar ]y

ITocrosunsiii Tok: | = const

Jlnst mocrosinHOrO TOKa ( = |t

VYcaopus CYHICCTBOBAHUA BJICKTPUYCCKOT'O TOKA.

3.2.2
Hanpsioxenne U u OJIC E
3akoH OMa aJid y4acTKa LeMu:
3.2.3 I v
. . - R
DNeKTpruyecKoe CONPOTUBIICHUE. 3aBHCHUMOCTD
COTIPOTHUBIICHUS OJHOPOJHOTO MPOBOJIHUKA OT €ro JJIUHBI U
324 ce4eHMs. Y IeIbHOE CONPOTUBIIEHUE BELIECTRA.
R l
Ucrounuku Toka. JIC uctouHnka TokKa:
E = ACTopOHHHXCHn
3.2.5 q
BrayTpennee conpoTHBI€HHE HCTOYHUKA TOKA
3akon OMa aJisi IOTHOW (3aMKHYTOM) dJeKTpuueckoi menu: E
= IR + Ir, oTkyIma
3.2.6 » OTKYA




[TapannenbHOe cOEIMHEHNE IPOBOAHHUKOB:
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapann Rl RZ h
3.2.7
[TocnenoBarenbHOE COCTMHEHHE MPOBOIHUKOB:
U=Ul+U2+..,11=12=..,,
RHOCJI == Rl + R2+
Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoynsa — Jlenma:
Q =I%Rt
3.2.8
Ha pesucrope
U2
R:Q=A =12Rt=IUt=?t
MOMIHOCTD 3JEKTPUYECKOTO TOKA:
Ad _
P=— =1L
Af |40
TemmoBast MOIITHOCTG, BBIJIENIsIEMast HA PE3UCTOPE:
2 U’ .
P=I'R=—=IU
3.2.9 R
MommHoCTh UICTOYHNKA TOKA!
Ad
©T. CHIT _
F = A =EJ
/ Ar—0
CBOOOIHBIE ~ HOCHUTEIH  JJIEKTPUYECKUX  3apsIoB B
3.2.10 MIPOBOTHUKAX. MexaHn3MBbI MIPOBOIUMOCTH TBEPBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I10ynIpOBOXHUKOBBINA 11O

3.3 MATHUTHOE ITOJIE
MexaHn4eckoe B3auMOICHCTBUE MArHUTOB. MarHuTHOE TOJIE.
Bexkrop maramuTHOM uHAyKIuU. [IpuHIUN Cynepno3uuuu
MarHuTHBIX HOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOTO nons. KapTtuHa nuHMMA
WHIYKIUU MarHUuTHOTO oJIst MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ MPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHAYKOMM MAarHAUTHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOAHUKA,
KaTyLIKH C TOKOM
Cuna Amriiepa, e€ HanpaBJIEHUE U BEIMYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MexAy HalpapJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
/i€ 0L — YIoJl MEXAY BEKTOpPaMHU
v
3.34
B
. JIBW>KeHHe 3apsHKEHHOM YacTHIBI B OJHOPOJIHOM MAarHUTHOM
rnojue
3.4 DJIEKTPOMAT'HUTHAA UHAYKIMA
IToTok BEeKTOpa MarHUTHOM UHAYKLIMU:
3.4.1 ® = B, S = BScosa




3.4.2

SABnenue snekrpomMarnutHON MHAYKIMU. IC nnaykuu

3.4.3

3aKoH 37eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@

Ar—0

344

OJ1C uHIYKIUHU B IPSIMOM IIPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(vLi)
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX 1y BeKTopoM B u Hopmaiibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

v




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuo Jlenna

I/IHILYKTI/IBHOCTL .

, umu @ = LI
Camounnykuus. 9/IC caMOMHAYKIIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAarauMTHOI'O ITOJIAI KaTyIIKU € TOKOM:

W_LIZ
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbBI

3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOHCGaTeHBHOM KOHTprZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTy,IIOfI CHJIbI
TOKa TpH CBOOOIHBIX JJIEKTPOMATHUTHBIX KOJICOAHHAX B
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

W

3aKoH COXpPAaHCHUA OHEPTHUHU B HACATIBHOM KoJIeOaTeIbHOM

KOHTYpE:
3.5.2
3.5.3 BrinykaeHHbIe 27IeKTpOMarHuTHbIE KoseOaHus. Pezonanc
[Tepemennbiii Tok. IIpomsBoncTBO, mepenavya u mnorpedieHUe
JJIEKTPUYECKON IHEPTUU
> cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JICKTPOMArHUTHON BOJHE B BaKyyMe:
3.55 - .
El1lBlc
35.6 Ikana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimoninHENHOE pacnpOCTpaHEHHE CBETa B  OJHOPOAHOMN
cpene. Toueunslil uctoyHuk. JIyd cera
3aKOHbI OTpaKeHUS CBETA.
a=f
3.6.2
of B
T7777 777777
3.6.3 [TocTpoenue n3o0paxxeHU# B IMIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

Cc
Nagc = ;

OTHOCHUTENBHBIN ITOKAa3aTellh IPECIOMIICHUA:

np 1
nOTH = =
1 V2

Xon Jiydel B pu3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoIIEHHE YacTOT U COOTHOIICHHWE JUIMH BOJH IpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

JIBYX ONTUYECKUX CPEI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPaKEHUS:
, 1 n;
Sinay, = =—
Noru ng
ColOuparoriiue ¥ pacceWBalOIUe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE PacCCTOSIHUE M ONTUYECKAsi CHJIa TOHKOM JIMH3bI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 1f1

F:—:—

H d

F\ h
f

3

B ciyuae paccenBaronieil JIMH3bL:
DO=F ! 0
=F=—
D )

. h 1fl 1

H d

Xon Jnyda, IpOIIEIIET0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmaBHOM onrtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

3.6.9

3.6.

doroanmapaT Kak onTHuuecKuil mpubop. I'1a3 kak onTudeckas

cucreMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTep(PEPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaACHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unote3a M. [1nanka o kBantax. ®opmyna [Inanka: E = hv
®otoHbl. DHeprus hoToHa:
E=hw="C2
=hv=—=pc
412
Nmnynbee ¢poToHa:
_E h h
P=C=7C ™7
413 ®otordpdext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VYpasuenue DitHmreitHa 1151 hoTodPdexra:
Ecl)OTOHa = ABbIXOﬂa + Exm-lmax'
rae,
hc
E¢0T0Ha =hv = 7'
41.4

ABbIXO,C[a = thp =

2
MV” max

Exuumax = 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa Ha MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOMIOLIAOIIYI0 TIOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IPH
Iepexo/ie aTomMa ¢ OJHOTO YPOBHS DHEPITUU HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/IPA
431 Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacnag.
DNeKTPOHHBIH B-pacnai:
4.3.2 N N 0
FX—= Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
l'amma-u3nyuenue
3aKOH paJiMOaKTUBHOTO pacnaaa:
-t




[Iyctb M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30BATEJBHOI'O
MNPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» ®usnka (B 2 gactsax), 10 knace/ ['eanenmreiin JI.O., Bymarosa A.A., Kopaunses U.H.,
Komxkuna A.B.; nox penaxuueit Opnosa B. A., O61iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«BMHOM. Jlaboparopus 3HaHuit»; AKimoHepHOoe o01iecTBO «M3matenbeTBo «IIpocBemenuey

» ®usuka (B 2 vactax), 11 knace/ I'eapenmreiin J1.3., bynarosa A.A., Kopauises U.H.,
Komkuna A.B.; mox pemaknueii Opnosa B.A., O01iecTBoO ¢ OrpaHUM4eHHOW OTBETCTBEHHOCTHIO
«BMHOM. JlabGoparopus 3HaHMi»; AKITHOHEpHOE 0011ecTBO «M3aatenbeTBo «IIpocBenieHuey

» ®usmka (B 2 yactsx), 11 xkmace/ Yacts 1: IN'eapenmreiin J1.O., uk FO.W.; mon penakiueit
OpnoBa B.A.; Uacte 2: 'enaenmreitn JI1.O., Komkuna A.B., Jlesues I'.U., ObmiecTBo ¢
orpannyeHHoOM orBeTcTBeHHOCTHIO «M1IOL] MHEMO3NHA »

» ®usmka (B 3 wactax), 10 knace/ Yacts 1: INeapenmreiin J1.O., Quk FO.U; non penakuueit
OpnoBa B.A.; Yacts 2: I'eBaenmreiin JI1.9., lux FO.W., nox penakuueit Opnosa B.A.; Yacts 3:
I'eanenmretin JI.3., Komkuna A.B., Jlesues .M., OO011eCTBO C OrpaHUYCHHON
otBeTcTBeHHOCTHIO « MOl MHEMO3NHA»

» Ou3nka /1 3HATOKOB. YTIyOiIeHHbIN ypoBeHb. 10 kiacc: yueOHUK B IBYX YacTaX; 1-e
uznanue Koszen C.M., Moronesuu U.A., Kupee A.A. u gpyrue OO6111ecTBO C OrpaHUYEHHON
otBeTcTBeHHOCTHIO «ODU3TEX YUEBHUK»

» @u3uKa /71 3HATOKOB. YTIyOneHHbIN ypoBeHb. 11 kiace: ydeOHUK. DIeKTpoIMHAMUKA.
MaruuTtHoe nojie. DnekTpoMarauTHas nHAyknus. Konebanus u Bonusl;, 1-e usganue Kozen
C.M., Horonesuu N.A., Kupee A.A. u apyrue OO61IeCTBO C OTpaHUYEHHOI
otBeTcTBeHHOCThIO «DU3TEX YUEBHUK»

» ®u3nka 715 3HATOKOB. YTIyOJIeHHbIN ypoBeHb. 11 kiacc: ydeOHUK. DIIeMEHThI TEOPUU
OTHOCUTENILHOCTH, KBaHTOBOM (pu3uku u actpodusuku, 1-e uznanue Kozen C.M., Moronesuu
N.A., Kupees A.A. u npyrue OO01iecTBO ¢ orpaHUuYeHHON 0TBeTCTBeHHOCThI0 «PU3TEX
YUYEBHUK»

» dusuka, 10 kmace/ I'paués A.B., [loroxxes B.A., Caneuxuit A.M., bokos I1.}O., O6mectBo ¢
OTpaHNYEHHOU 0TBeTCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3natenscTBO «IIpocBemienue.
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