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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma mo ¢Qu3Kke Ha ypOBHE CpeaHero obIero ooOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IMOJIOXKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOEHMSI OCHOBHOW 00pa3oBaTeiabHOU
nporpammsbl, npezacraBieHHblx B PI'OC COO, a Ttakxke ¢ yuérom ¢enepanbHOU paboueit
nporpaMMbl BocriuTanuss W KoHnennuu mnpemnogaBanusi ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoit  @enepauuy, peaqu3yroluX OCHOBHBIE
o0pa3oBaTeIbHbIE TPOTrPAMMBI.

[lporpamma 10 ¢u3uke omnpenenseTr o00sg3aTenbHOE IMPEIMETHOE  COJEp)KaHHe,
yCTaHABJIMBAET PEKOMEHIYEMYIO TOCJIE0BATEIILHOCTh M3YyUEHHUS] TeM W pa3lelioB y4eOHOTo
npeaMera ¢ yd4éTOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOIMKH Yy4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTed oOywaromumxcs. IIporpamma 1o  ¢usuke maér
IpeCTaBICHNUE O LENAX, COAEPIKaHUM, OOIIel cTpaTeruu oOy4YeHMs, BOCIUTAHUS U Pa3BUTHUSA
o0yJaromuxcst cpeicTBaMH yueOHoro npenmera «Dusnka» Ha yriryOJaéHHOM ypOBHE.

N3yuenne kypca OU3MKM YIIyOJEHHOTO YpOBHSA TI03BOJIAET pEaIM30BaTh 3aJaydd
npo¢eCCHOHATBPHON OPHEHTAINH, HAINPABICHO HA CO3JaHUE YCIOBHH ISl TPOSIBICHUS CBOMX
UHTEJUIEKTYyaJbHBIX U  TBOPYECKUX CIIOCOOHOCTEM KaXAbIM OOy4aromuMcCsi, KOTOpbIE
HEOOXOMUMBI Il  TPOJNOJDKCHHsT O00pa3oBaHMs B OpPraHM3anUsAX MPO(EeCCHOHAIBLHOTO
00pa30BaHus M0 pa3IMYHBIM PU3UKO-TEXHUUYECKUM M UHKEHEPHBIM CIELMATIbHOCTSIM.

B mporpamme mo ¢u3MKe ONpeneNsioTcs IUIAHUPyeMbIe pe3yNbTaThl OCBOCHHUS Kypca
¢u3uKu Ha ypOBHE cCpeaHero oOmero o0pa3oBaHMsA: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHbIe (Ha yrimyOiaéHHOM ypoBHE). HayuHO-MeToq00rnuecko OCHOBOW TSl pa3paboTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM U IpPEeIMETHBIM pe3yjbTaTaM OOydaroluxcs,
OCBOMBIIIUX TPOTpamMMy 10 (pU3MKE Ha yPOBHE CPEIHEro 00IIero oOpa3oBaHus Ha yriryOIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Iporpamma no ¢u3KKe BKITIOYAET:

IUITAHUpPYEMbIE pe3yJIbTaThl OCBOEHUS Kypca (DU3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
YHCIIe IPeIMETHBIE Pe3yIbTAThI [0 roJjaM 00y4eHus;

cojepxanue yueOHoro npeamera «Pu3ukay mo rogam o0ydeHus..

[Iporpamma mo ¢u3uKe HMEeT MPHUMEPHBIH XapakTep M MOXET OBITh HCIOJIb30BaHA
YUUTEIAMU (PU3MKH JUIsl COCTABJIEHUS CBOUX pabOUUX MPOrpamMM.

[Iporpamma 1O (¢uU3UKE HE CKOBBHIBACT TBOPYECKYI0 WHHUIMATUBY yuduTeled u
IPEJOCTaBIAET BO3MOXHOCTH JUIsl peal3allii Pa3iIMYHBIX METOAMYECKHX MOJIXOM0B K
npenojaBaHuio (U3UKKM Ha YIIIyOJEHHOM YPOBHE NPU YCIOBUM COXPAaHEHHUsS O0sS3aTeNbHOU
4acTU COZEp KaHus Kypca.

du3nka Kak Hayka 0 HanOosee o0IIMX 3aKOHAX MPHUPOJIBL, BEICTYTAs B KAUYECTBE yUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY’KalOLIEM MHpE.
[IkonbHBIH Kypc (HU3HKH — CHCTEMOOOPA3YIOUIMA MJIi E€CTeCTBEHHO-HAYUHBIX YYEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U ABICHUN, NU3y4aeMbIX
XUMHEH, Ouonorueit, gusnueckoii reorpagpueii u acrpoHomueil. Vcrnonb30BaHle W aKTUBHOE
npuMeHeHne (HU3UYECKUX 3HAHUM OMPENeNIo XapakTep W OypHOE pa3BHTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe SHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IONYyYEHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMH CBOWcTBamMH. M3yueHune GU3WKKM BHOCUT OCHOBHOM BKJIaa B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH IPUMEHATh HAY4YHbIM METO/] TO3HAHMS [IPU BBINOJIHEHUH UMH YUE€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (pu3uku Ha ypoBHE CpelHero o0Iero oOpa3oBaHuUs MOJIOKEH PsiI UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUU € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX Pa3lesioB (U3UKHU, BKIHOYAET KAaK BOIPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOW (DU3UKH.



Hoea zenepanuszayuu. B cooTBEeTCTBMHM C HEWl MaTepuain Kypca (QHU3UKH OOBEAMHEH
BOKpPYT (pu3nueckux teopuil. Benyumm B Kypce siBiasiercs (opMupoBaHHE NpeACTaBIECHUI O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U TIOJIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanoiaraeT UCMoiIb30BaHUE TYMaHUTApPHOTO
noTeHImaza GU3NIeCKOl HAyKH, OCMBICIICHUE CBS3H Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33pPEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOIMYECKUMHU MTPOOIEMaMHU.

Hoess npuknaoumou nanpasnennocmu. Kypc dmsukun  yriyon€HHOro  ypoBHS
npezrnonaraeT 3HaKOMCTBO C HIMPOKUM KPYTOM TEXHHYECKHUX U TEXHOJIOTHYECKUX MPHUIIOKEHUN
U3yYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIMIMX MPEICTABICHUN
U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHMSI 3JIEMEHTOB COJEp)KaHUS,
HNOCBALIEHHBIX SKOJIOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTUH, a TaKkke 00CYKACHUS Po0IeM paioHaIBHOTO MPUPOIOTIONB30BAHUS U
9KOJIOTHYECKOH 6€30MMacHOCTH.

OcBoeHue conmepkaHusl MPOrpaMMBbl TI0 (PU3UKE JTOJKHO OBITh TIOCTPOCHO HA MPUHITUIIAX
CHUCTEMHO-EATEIbHOCTHOrO noaxoza. s pusuky peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BaHUM CaMOCTOSTEIBHOTO AKCIEPUMEHTa KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa
yuebHoro mponecca. Jlnsg yrayOn€HHOro YpOBHA — 3TO CHCTEMa CaMOCTOSATENIBHOTO
YUEHHYECKOTO0 OJKCIIEPHMEHTa, BKJIIOYAIONIETO (POHTANIBHBIE YYCHHYECKHE OMBITHI IPH
U3yYeHUM HOBOI'O MaTepuana, JiaboparopHble paboThl M paboThl mpakTtukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peann3anuu GU3NUecKoro MpakTuKyMa. B mepBoM cirydae mpakTHKYM
npoBogutcs au00 B koHue 10 u 11 kmaccoB, nmub0 mocie MepBoro M BTOPOTO MONYTOAUN B
KOKIOM W3 3THUX KJIacCcOoB. BTopoii crmoco0® — 3To mHTErpamus padoT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX paboOT, KOTOpPbIE MPOBOAATCS B Ipoliecce u3yueHus paszena (temsl). [Ipu sTom
1ol paboTaMu NPaKTUKyMa IIOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEJOBAHUE, KOTOPOE IPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIHH.

B nporpamme no ¢usmke cucreMa y4eHHUECKOTO SKCIEPUMEHTa, Jab0paTOpPHBIX paboT U
IpaKkTUKyMa MpeACTaBlIeHa eAUHBIM NepeuHeM. BrIOOp TeMaTHKH AJIs ATUX BUAOB YUEHHUUECKUX
NPaKTUYECKUX PabOT OCYILECTBIISCTCS YYaCTHUKAMH 00pa3oBaTEIbHOIO Mpollecca MCXOIs U3
OCOOCHHOCTEH TMMOYypPOYHOTO IUIAHUPOBAHUS M OCHaIeHus kaOwHeTa Qusuku. Ilpum sTOM
o0ecrieuynBaeTcss OBJAJCHUE OOYYAIOIIUMHCS YMEHUSMHU TNPOBOAMTH NpPSMbIE W KOCBEHHBIC
U3MEpPEHUs], MCCIEeNOBaHUs 3aBHUCHUMOCTEH (PM3NYECKMX BEIMYMH M IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bosnblioe BHUMaHuE yAenseTcsl pelieHHIo pacuéTHBIX U KadecTBEHHBIX 3a1ad. [Ipu sTom
JUI pacYETHBIX 3a]la4 MPUOPUTETOM SBISIOTCS 3a/aud C SBHO 3a/laHHOM M HESIBHO 3aJaHHOU
(Gu3n4ecKoil MOJENbI0, MO3BOJISAIOIINE PUMEHATh U3YyUCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, Tak M MHTErpUpysl NpUMEHEHHE 3HAHWN W3 pa3HBIX pas3zaeinoB. s
Ka4eCTBEHHBIX 3a/ad MPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBbsICHEHUe/IpeacKa3zaHue
NpOTEeKaHUsl (PU3UYECKUX SBJICHUN U MPOLIECCOB B OKPYXAIOIIEH XKHU3HH, TpeOylomue BHIOOpa
(Gu3nueckoil Moenu Ui CUTyallui PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca Kypce (U3MKU yTiyOJEHHOTO YPOBHS Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHUs JIOJDKEH H3ydaThCsl B YCIOBHSIX IpeAMETHOro kabuHera. B kaOunere
(bu3UKH JOHKHO OBITH HE00X0aMMOe JTabopaTopHOE 000PYI0BAHKE /TSI BBIMIOJHEHHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYEeHHYECKHX OIBITOB, JTaOOpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaKXe JIEMOHCTPAllMOHHOE 000pyA0BaHMUE.

JleMoHCTpaniMoHHOE 000pynoBaHHe (OPMHUPYETCSs B COOTBETCTBHM C TMPHHLIUIIOM
MHUHHMMaJIbHON JOCTATOYHOCTU M OOECIEUMBACT MOCTAHOBKY NEPEYMCICHHBIX B MpOrpaMMme Mo
(¢u3uKe KIIOUEBBIX JEMOHCTPALUH JJIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IIPOLIECCOB,
SMIMPHUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.



JlabopaTtopHoe 000OpyAOBaHHE ISl YUEHHYECKUX MPAKTUYECKUX PAadOT (opMupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1aOOpaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE HUPPOBBIX JTAOOPATOPHUI.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GU3UKU B 001IEM 00pa30BaHUU SBIISIOTCA:

(dbopMupOBaHUE HHTEPECA U CTPEMIICHUS 00YHaIOIIMXCS K HAYYHOMY U3YUYE€HHUIO MPUPOIBL,
pa3sBUTHE UX UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE TIPEACTABICHWH O HAYYHOM METOAE TO3HaHUs U  (HOpMHUpPOBAHHE
UCCIIEI0BATEILCKOTO OTHOILEHHSI K OKPY KAIOIUM SIBIICHUSM;

(GopMUpOBaHHE HAYyYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3y4YEHHsS OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

(dopMupoBaHUEe YMEHUH OOBSACHATH SIBJICHMSI C MCIOJb30BaHHWEM (U3NYECKUX 3HAHUM U
HaYYHbIX JOKa3aTeNIbCTB;

(dopMupOBaHUE MpPENCTaBICHUN O poiu (PU3MKU A1 pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld mnpodeccCHoHATEHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K JalbHEHIIeMy OOy4EeHHI0 B 3TOM
HaIpPaBJICHUU.

JlocTikeHne 3TUX Lenell o0ecreuuBaeTcs pelIeHHEM CIEQYIONMX 3aJad B Ipolecce
M3y4YeHus Kypca (U3UKUA Ha YPOBHE CPEHETO 00IIEero 00pa3oBaHus:

npuoOpeTeHue cucTeMbl 3HaHUNH 00 O0mUX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAs] MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, IIEKTPOAUHAMHKY, KBAHTOBYIO (PH3UKY
U 3JIEMEHTHI acTpO(U3UKH;

¢dbopMHEpOBaHNE YMEHUH NPUMEHSITHh TEOPETHUECKUE 3HAHUS IS O0BSICHEHUS (PU3NIECKUX
SBJICHUH B MIPUPOJE U JUIS IPUHATHUS MPAKTUUECKUX PELICHUN B IOBCEAHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUs PA3JIMYHbIX 33/1a4 C SBHO 33JJaHHOM (PU3NUYECKON MOJIEINbIO,
3ajja4, MOAPA3yMEBAIOIINX CAMOCTOSATENIBHOE CO3/aHUE (PU3MUECKOW MOJENH, aJeKBaTHOU
YCIJIOBUSIM 3aJ]a4M, B TOM YHCJIE 3a]]a4 HHKEHEPHOT'O XapaKTepa;

NOHUMaHWE (PU3NYECKMX OCHOB M IPHUHLUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKHUX IPOLECCOB, UX BIUSHUSA HA OKPY>KAIOILYIO CPEy;

OBJIQJICHUE METOJaMHU CAaMOCTOSITEBHOIO IUIAHUPOBAaHMWS M IPOBEACHUS (PU3NYECKUX
HKCIIEPUMEHTOB, aHalW3a M WHTEpHpeTaluu HWHPOPMALUHU, ONpEeAETCHUs JTOCTOBEPHOCTU
HOJyYEHHOT'O pe3yJIbTaTa;

CO3JaHUE YCJIOBUHM JUIs Pa3BUTHs yMEHUN IPOCKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKOU
NeSITeIbHOCTH;

pa3BuTHE HHTEpeca K cepaM IpoPecCHOHANTBHOM AesITETbHOCTH, CBA3aHHON C (PU3HKOM.

B coorBerctBum ¢ tpeboBanusmu DPI'OC COO yrioyOnéHHBIM YpPOBEHb H3yYCHHS
yueObHoro mnpeamera «®Pu3uka» Ha ypOBHE cpenHero oOmero oOpa3oBaHUS BBIOMpAETCS
00y4aromyMuUcs, IUIAHUPYIOIIUMHU TMPOAOJKEHHE 00pa30BaHMs MO CHELUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue usuku (yriyO0iaEHHBIA YPOBEHB) HA YPOBHE CPEIHEr0 00IIeTro 00pa3oBaHMs
orBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 gyacoB B Heneno), B 11 kimacce — 170 gacos (5
YacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gpu3MKe nepeueHb Ja0OpaTOPHBIX U MPAKTUYECKUX PadoOT
ABJISIETCA PEKOMEHIOBAaHHBIM, YUYHUTENb JAEJIacT BHIOOp MPOBEICHUs JaOOPAaTOPHBIX paboT U
OTIBITOB C Y4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYaromuXCs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pasznen 1. HayuHnblii MeTOJ MO3HAHMS NPUPOABI.

Ouzuka — ¢yHIaMeHTalbHas Hayka o mpupoje. HaydHblif MeTON MO3HAHUS M METOIbI
UCCIICTOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpollecce Mo3HaHUs NMpuposl. HabmoaeHne u sKCriepuMeHT B
¢dusnke.

CnocoObl n3MepeHusi GU3NYECKUX BEIUYHH (AHAJIOTOBbIE U IU(MPOBBIE U3MEPUTEIbHBIC
prOOPHI, KOMITEIOTEPHBIC JATYUKOBBIC CHCTEMBI).

[Torpemnoctu n3MepeHuit GU3NIECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEINIbHAS).

MogenupoBanue (HU3UYECKUX SIBJICHUN M MPOIECCOB (MaTepuaibHas TOYKa, aOCOJIOTHO
TBEPOE TEIO0, HIeanbHasl )KUKOCTh, UJICATbHBIN Ta3, TOUCUHBIH 3apsn). [ unoreza. duznueckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3ndeckas Teopus.

Ponp u mecto ¢usuku B (HopMHpOBaHHHM COBPEMEHHON Hay4YHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, nPAKMUKyM.

WN3mepenue cunbl TOKa W HANPSDKEHHS B IIEMU TMOCTOSHHOTO TOKAa TIPU TTOMOIIU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ mu(ppoBoii aboparopueii no ¢usuke. [Ipumepsr n3mMepeHus: GU3NIECKUX
BEJIMYUH IPU MOMOIIN KOMIIBIOTEPHBIX JaTYMKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCHTENBHOCTh MEXaHMUYeCKoro mABmxkeHus. Cucrema
oTcUéra.

[Ipsimast m oOpaTHas 3aja4l MEXaHHUKH.

Pannyc-BekTOop MarepuasbHOM TOYKHM, €ro IPOEKLIMH HAa OCH CHUCTEMBl KOOPJWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpEHHE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTeMbl koopAuHaT. ClokeHHe NepeMelnieHuil u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MMyTH MaTepualbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobOosnHOe majeHHe. YCKOpeHHe CBOOOIHOrO majaeHus. J[BrxeHue Tena, OpOIIECHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTBh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTepUaIbHON TOUKH
OT BPEMEHH U UX IpapuKu.

KpuBonunelinoe nBmxeHue. J[BuxeHne MaTepruagibHOW TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
auHelHas ckopocTb. Ilepmon u wacrora oOpamienus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTelbHOE (TaHMeHIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHOM TOUKH.

TexHuueckue YCTpPONHCTBA W TEXHOJOTUYECKHE MPOLECCHl: CHUAOMETP, JBH)KEHHUE
CHApsIJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE epeaaun, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALAS KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

CriocoOsI uccaeI0BaHuUs IBIKECHUH.

NnnrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanme TBUKEHHM ¢ UCTIOTB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue ABMXeHUs Tena, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

HarmpaBneHnue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriaoBoi CKOPOCTH B PEAYKTOPE.



CpaBHeHHME TyTEH, TPAEKTOPHI, CKOPOCTEH MBUXKEHUS OJHOTO M TOTO K€ TeJila B Pa3HBIX
CHUCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3yueHrne HepaBHOMEPHOTO IBMXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HN3mepenne yckopeHUs MNOpH NOPSIMOJIMHEWHOM pPaBHOYCKOPEHHOM JIBHOKEHUU 10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH ITyTH OT BPEMEHU ITPU PAaBHOYCKOPEHHOM JIBUKECHHH.

H3mepenue yckopeHus: CBOOOAHOTO majeHus (PeKOMEHI0BAHO MCIOIb30BaHue HU(POBOH
nabopaTopun).

W3ydenne nBUKEHHS Tela, OPOIICHHOTO TOPU30HTaIbHO. [IpoBepka rumoTessl 0 mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAIBHOCTBIO MOJETA U HAYAJIBHOW CKOPOCTBIO TEIIA.

N3yueHune qBUXKEHUS Teja M0 OKPY>KHOCTU € TOCTOSHHOM 10 MOJIYJIFO CKOPOCTHIO.

UccnenoBanue 3aBHCUMOCTH T€pUOJAa OOpalieHusi KOHUYECKOTO0 MAasTHHKA OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MlHepunanbHble cucTeMbl OTCUETA. [IpUHIMI OTHOCUTEIBHOCTH
lanmunes. HeunepumansHbie cHCTEMBI OTCUETA (ONIPEIeTICHUE, TPUMEDHI).

Macca rena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 117151 MaTepUaIbHON TOYKHU.

Tperuii 3akoH HproTOHA U1 MaTepUaIbHbIX TOYEK.

3aK0H BCEMHUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTAIMOHHON M MHEPTHON MAcCCHI.

Cuna TsKecTH. 3aBHCHMOCTh YCKOPEHHS CBOOOJHOTO TaJeHUsi OT BBICOTHI HaJ
MOBEPXHOCTHIO TUTAHETHI W OT Teorpaduueckoil mupoTel. J[BrkeHHWE HEOECHBIX TNl U WX
cryTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena. Bec tena, ABHxKyI1ierocsi ¢ yCKOpeHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cunma TpeHUsT CKOJIbKEHHUS M CUJIa TPEHHS IOKOS.
Koaddunment tpenus. Cuna cOnmpoTHBICHUS TIPU IBMKCHHH TENa B KUAKOCTU WIH Tasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUSI.

Hasnenue. I'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIIMITHUKH, JIBUXCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXKEHUS TEN B MHEPIMATBHBIX M HEMHEPIIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHIPOB WM LIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOpPEHUEM
OTHOCHUTEJIbHO HEMHEPLMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHME PaBHOIECUCTBYIONICH MPUIIOKEHHBIX K TEIly CHJI C TPOU3BEICHUEM MAcChl TeJa
Ha €ro yCKOPEHUE B UHEPLMAIBHONW CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTaTe B3AUMOJICUCTBHS TEll.

N3MmepeHne mace 1o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

[leHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomeot, RPAKMUKYM.

N3mepenne paBHOIECHCTBYIOMICH CHJT TIPH IBIXKCHUH OpYyCKa 10 HAKJIOHHOMW TJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHU [BIKEHHS Opycka IO HAKIOHHOM
IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccnenoBanue 3aBUCHMOCTH CWJI yOPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3MHOBOM
obpasrie, oT ux aedopmaruu.

W3yuenue IBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKHid OII0K.



N3mepenne ko3 PuIreHTa TpeHHs M0 BEIIMYUHE YTIIOBOT0 Kod(ddHIMeHTa 3aBUCUMOCTH
Frp(N).

UccrnenoBanme nBUWKEHHST Opycka 10 HAKJIOHHOW IUIOCKOCTH C  TIEPEMEHHBIM
KOA(UITUEHTOM TPEHHUS.

N3ydenne nBukeHUs rpysa Ha Baly C TPCHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpallaTeIbHOE JABHKEHUE TBEPIOTO TENa.
MoMEeHT cuiibl OTHOCUTENBHO Ocu BpauieHus. [lnedo cuibl. CrnoxeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecHs TBEPIOTO TeA.

YcroitunBoe, HeyCTOWINBOE, O€3pa3INIHOE PABHOBECHE.

TexHUUecKue yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECChl: KPOHIUTENHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Buasl paBHOBecHs.

Yuenuueckuii 3xcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUJI YIIPYTOCTH.

N3yueHne yCcTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO MJI0IA/(b ONOPHI.

Tema 4. 3akonsl coxpanenus 6 MexaHuke.

NMinynsc MaTepUallbHOW TOYKH, CUCTEMbI MaTepUalibHBIX TOYeK. L{eHTp macc cucreMbl
MaTepuaIbHbIX TOUYEK. TeopeMa 0 IBUKEHUH LIEHTPa Macc.

NMiynbc cuiibl 1 M”3BMEHEHUE UMITYJIbCA TEeTa.

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT ummynbca MaTepUalnbHOM TOYkW. IlpencraBieHMe O COXpaHEHHH MOMEHTa
HMITYJIbCa B UEHTPAIBHBIX MOJISX.

PaGora cunel Ha MaloOM M Ha KOHEYHOM TNiepeMelieHud. [ paduueckoe mpencraBicHHe
paboTHI CHITBI.

MOIIHOCTD CHIIBL.

KuneTtndeckasi 3Hepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUU MATEPUATLHOMN TOYKH.

[ToTeHumanbHble U HEMOTeHUMaNbHble cwibl. [loTeHnmanbHas 3Heprus. lloreHnuanbHas
SHEprus ynpyro aeGopMupoBaHHOW TPy UHBL. [lOoTEHIMANbHAS HEPIHsl Tela B OJHOPOJIHOM
rpaBUTaMOHHOM Tnosie. [loTeHnunanbHass sHEprus Tena B PaBUTALIMOHHOM I10JIE€ OJAHOPOJIHOIO
mapa (BHyTpH U BHe 111apa). Bropast kocmuueckasi CKopocTb. TpeThs KOCMHUECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHLIMAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPrHH CUCTEMbI
TeJ. 3aKOH COXPAaHEHHSI MEXAaHHUUECKOU SHEPIUH.

VYrpyrue v Heynpyrue CTOJKHOBEHHS.

VYpaBHenue bepHyiuu s UACaNbHOM KUIKOCTHM KaK CJIEACTBHE 3aKOHA COXPAaHEHUS
MEXaHUYECKOM SHEPTHUHU.

TexHuueckue yCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOLIECCHI: ABHKEHUE PAKET, BOAOMET,
KONEp, IPYKUHHBIN MUCTOJET, THPOCKOT, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3MepeHre MOIIIHOCTH CHUITBI.

N3meneHnne »Heprum Teja Mpu COBEPIICHUN PabOTHI.

B3anmuble npeBpamieHus KMHETUYECKOM W MOTEHUHAIBHOW SHEPrui MpH JECUCTBHUU HA
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.



CoxpaHeHHUe SHePTUN TIPH CBOOOTHOM A [CHHH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKMUKym.

N3mepenue ummysbca Teaa Mo TOpPMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA T€la C UMIYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCa IPU YIPYTOM B3aUMOJIEHCTBHH.

N3mepenne KuHETHUECKON SHEPTUH Teja 10 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBLHON SHEPTUU TPYKUHBI C paOOTOM CHUIIBI TPEHUSI.

Omnpenenenue pabOThl CUIIBI TPEHUS NPU ABMXKEHUHU TeJla M0 HAKJIIOHHOW IJIOCKOCTH.

Pa3nea 3. Monekynsipaas ¢pu3znka ¥ TepMOAUHAMHUKA.

Tema 1. Ocrosvt MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHoBHbBIE TOJNIOKEHUS MOJeKylnsapHo-kuHeTndeckol Teopun (MKT), wux ombiTHOE
obocuoBanue. uddysus. bpoyHoBckoe nBmkeHne. XapakTep JBM)KCHUS U B3aWMOJICHCTBHUS
YacTHII BellecTBa. MoJieu CTPOSHHS Ta30B, )KUIKOCTEH U TBEPIBIX TEN U OOBSICHEHUE CBOWCTB
BEUIECTBA HAa OCHOBE 3TUX Mozeneld. Macca u pasmepbl Moiekyn (atomoB). KonnyecTtBo
BewectBa. [locTostHHas ABoraapo.

TermmoBoe paBHoBecue. Temmeparypa u crmocoObl e€ m3mepenus. lllkama Temmepartyp
Lenbcus.

Mopnens uaealbHOIO raza B MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHU: YacTUIBl Ta3a
JBHUKYTCSl XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

lazoBbie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcoiOTHasE TeMmIiepaTypa
(mkana temmeparyp KensBuna). 3akon JlampTona. M3omporecchl B HIOEAbHOM Trase C
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npeacTaBieHUe U30MPOLIECCOB: N30TEPMA,
u30Xopa, n3odapa.

CBsi3p MEXIy JaBJIGHUEM U CpeAHEM KHHETUYECKOW SHEpruel MOCTyNaTelabHOIo
TEIUIOBOTO JBMKCHHSI MOJIEKYJ HAEaTbHOr0 Ta3a (OCHOBHOE YpaBHEHHE MOIEKYISIPHO-
KMHETUYECKOW TEOpUU UI€ATIBbHOTO ra3a).

CBsi3p  a0CONIOTHOM  TeMmepaTtypsl TEPMOJWHAMHUYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKON IHEPTUEN NTOCTYNIATEIBHOIO TEMIOBOTO JABHKEHUS €€ YaCTHLI.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMUYECKHE TIPOIECCHl: TepMOMETp, Oapomerp,
II0JTy4YE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUL] BEIIECTBA.

Monenb OpOyHOBCKOTO JTBUKEHHUS.

Buaeoponuk ¢ 3amuchio peaibHOro OPOYHOBCKOT'O IBUKECHHUS.

Huddysus xuakocTeit.

Mogens onbita IlITepHa.

[IputskeHue MOJEKY.I.

Mogenu KpUCTaNIMYECKUX PELIETOK.

Habmtonenue u ncciaenoBaHue U30MpoIECCOB.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomuot, RPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBICHHS TEIJIOBOTO PAaBHOBECHS MIPU TEIJIOOOMEHE MEXKIY
ropsiuei U X0JO0JAHOU BOJOM.

N3ydyeHne u30TEpMUYECKOro TMpolecca (pPeKOMEHIOBAHO HCIONb30BaHUE LU(POBOH
n1abopaTopun).

N3yueHne n30X0pHOro mporecca.

N3yuenune u3obapHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass  (TJ[)  cucrema. 3ajaHue ~ BHEIIHMX  YCJIOBUM A
TEPMOJAMHAMUYECKONM CUCTeMbl. BHemHue u  BHyTpeHHue napamerpsl. [lapamerpsl



TEPMOJUHAMHYECKON CHUCTEMBI KaK CpeIHUE 3HAYEHUS BEJIMYMH, ONMMCHIBAIOLUINX €€ COCTOSHUE
Ha MUKPOCKOITMYECKOM yYPOBHE.

HyneBoe nauano trepmoguHamuku. CaMonpou3BoJIbHAs pellakcalys TePMOAUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpbHOrO raza B TEPMOJMHAMUKE — CHCTEMA YpaBHEHMH: YypaBHEHHE
MenneneeBa—KnanelipoHa ¥ BbIpa)K€HUE ISl BHYTPEHHEH >HEpruu. Y CIOBHUS NPUMEHUMOCTH
TOM MOJENU: HM3Kasg KOHIIEHTpalMsl YacTULl, BBICOKHE TeMIeparypbl. BelpaxeHue ais
BHYTPEHHEH 3HEPTUU OJJHOATOMHOT'O UACAIBHOIO ra3a.

KBazucraTnueckue u HeCTaTUYECKUE TPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHKE. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenadya kak cnoco0 HW3MEHEHUsS BHYTPEHHEH OHHEPrHUH TEepPMOIMHAMUYECKOU
cucTembl 0e3 coBepieHus paboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, H3IyUCHHE.

KonnuectBo Temnorel. TemnoéMkocTh Tena. YAelbHass W MOJSpHAs TEMIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenpHas TEIJIOTa CropaHusi ToruMBa. Pacué€r konmvecTBa
TEIUIOTHI IpH Terionepenaye. [Tonstue 06 anuabaTHOM mpoIliecce.

[lepBrIii 3akoH TepMoaMHAMUKU. BHyTpeHHss s3Heprusa. KonnyecTBo TemnoTsl u padoTa
KAaK MEpbl U3MEHEHUSI BHYTPEHHEN SHEPTrUU TEPMOIUHAMUYECKON CUCTEMBI.

BTopoil 3akoH TepMOAMHAMUKM [UIsl PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBbl MPOXOIUT EAMHCTBEHHAs anuadara.
AOcouoTHas TeMIiepaTypa.

BTopoil 3aK0H TepMOJMHAMMKHU [Ji1 HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO MEpPeaTh
TEIUIOTY OT 0Oojiee XOJOJHOTO Tela K Oosiee Harperomy Oe3 kommerncamuu (Kiaysmyc).
HeobpaTumocTs IpUpOIHBIX TPOIIECCOB.

[Tpuniune! gerictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/I. [ukn Kapho.

OKOJIOTUYECKHE ACTIEKTHI UCIOJIb30BAaHUS TEIUIOBBIX ABUraresieil. TemnoBoe 3arps3HEHHE
OKPYXaIOIIEeH Cpebl.

TexHn4yeckue yCcTpONCTBA M TEXHOJIOIMYECKHE MPOLECCHl: XOJIOAUIBHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIM JBUTAaTeNW, MapoBas TypOHMHA, MOJyUYEHHE CBEPXHU3ZKHUX
TEMIIepaTyp, YTUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM TEIUIOBOIO Hacoca,
YTUIN3alUsg OMOOPraHUYEeCKOro TOTUTMBA AJIs BEIPAOOTKH «TETIOBOID U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PH a1nadaTHueCcKOM paclIMpEHUH.

BosaymHoe orauso.

CpaBHEHHE YIEJIbHBIX TEINIOEMKOCTEN BEIIIECTB.

CriocoObl U3MEHEHUs BHYTPEHHEH YHEpPIUu.

HccnenoBanue aquabaTHOTo mpoiiecca.

KommnbrorepHbie MOJ€IM TEIUIOBBIX JBUTATECH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKMUKym.

H3mepenue yenpbHOM TEIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabaTHOTO TpoIiecca.

W3yueHne B3aMMOCBSA3U DHEPIrUM MEKMOJIEKYJSIPHOIO B3aUMOJCHCTBUS U TEMIIEPATypPbl
KUIIEHUS )KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoosl.

[TapooOpa3zoBanne u KoHAeHcauus. VcmapeHne W KulleHWe. YJelnbHas TemoTa
napooOpa3oBaHUsI.

Hacobiiiennsle W HeHachlllleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U
JaBJICHMsI HACBIIICHHOTO Mapa OT TEeMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACBHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIABJICHUS B KUJIKOCTH.



BrnaxxnocTh Bo3myxa. AOCOTIOTHAS MU OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHH30TPONHUS CBOMCTB KPUCTAIIIOB.
[1naBnenue u kpuctayumsanus. Y aenbHas TerioTa miasieHus. Cyonumanus.

Hedopmanuu tBEpHOro Tena. Pactskenme u cxxatue. Crneur. Monyns FOura. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacimMpeHue KUAKOCTeH M TBEPABIX Tel, 00bEMHOE U JTMHEWHOE pacIIUpeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHMM YACTHUI[ BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3ueprun B (ha30BBIX IMEPEX0Iax.

YpaBHeHHe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. KOa((UIIMEHT MOBEpXHOCTHOTO HATsDKEeHUs. KammuisipHbie
ABJeHUA. [aBieHue o HCKpUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. Gopmyna Jlanmnaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: KUJKUE KPHUCTAJLIbL,
COBPEMEHHBIE MaTEPUAJIbI.

Hemoncmpayuu.

TennoBoe pacmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnoOHMKEHHOM JaBJICHUU.

H3mepenne cuibl NOBEPXHOCTHOTO HATSKEHUS.

OMnBITHI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBaHue.

Kanunnsipusie sBieHus.

Moeny HEHbIOTOHOBCKOM KUJIKOCTH.

CniocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHuUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buner nedopmarnimii.

Habmionenue mansix e opMarmi.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPAKMUKym.

N3ydeHne 3akOHOMEPHOCTEN UCITAPEHUS KUAKOCTEN.

N3MepeHne yienbHON TEIOTHI TJIaBICHHUS JIbJA.

N3ydeHne CBONCTB HACBILIEHHBIX M1APOB.

H3mepenne abCoOTHOM BIIaKHOCTH BO3AyXa U OIIEHKA MAacChl TapOB B IOMELICHHUH.

N3mepenue ko3 puirieHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH AeOopMaIlii PE3NHOBOTO 00pa3iia OT MPUIOKESHHON K HEMY
CHUJIBL.

Pa3znen 4. diekTpoauHaMuka.

Tema 1. Inexmpuueckoe noie.

Onexrpuzanus Tea U €€ MposBICHUA. DIEKTpUUYECKUi 3apsal. [[Ba BuAa AJIEKTPUUYECKUX
3apsinoB. [IpOBOMHMKH, IOUANEKTPUKHA W TOJYNPOBOJHUKH. IDJIEMEHTApPHBIM SICKTPUYECKHI
3apsii. 3aKOH COXpaHEHUs AIEKTPUUECKOTO0 3apsija.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero nefictere Ha 3J€KTpUYECKUE 3apsiibl.

Hampsox€anocTs  dnektpudeckoro mojs. [IpoOubid 3apsa. JIuHUM  HanpsHKEHHOCTH
AJIeKTpu4ecKoro noiid. OqHOPOHOE AEKTPUUECKOE MOJIE.

[ToTeHIMaNnbHOCTh 3JIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTh MOTEHIMANIOB M HaIpSKEHUE.
[lorenuuaneHass  sHeprus  3apsjga B ANEKTPOCTATUUECKOM  TIOJIE. [ToTenuuman
3JIEKTPOCTATHUECKOro moJsA. CBsA3b HANPsHKEHHOCTH IOJISI M Pa3sHOCTH IOTEHUHUATIOB JJIA
ANEKTPOCTATUYECKOTO MO (KaK OJHOPOAHOT0, TaK M HEOJHOPOIHOTO).

[TpyHIMTI Cynepno3UIINU AIEKTPUUECKUX TTOJICH.



[Tone Toweunoro 3apsima. [lome paBHOMepHO 3apshkeHHOH cdeprl. [lome paBHOMEpHO
3apshkeHHOro 1o o0BEMy mrapa. I[lonme paBHOMEpHO 3apsyKEHHOW OECKOHEYHOW TUIOCKOCTH.
Kaptuns! nuHUN HAaNPsHLKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIUAIBHBIX IIOBEPXHOCTEM.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JI€. Y CIOBUE PABHOBECHS 3apsI0B.

JIMDIEKTPUKHY B 3JIEKTPOCTATUYECKOM o€, J(MdIeKTpuyecKas MpOHUIAEMOCTh BELIECTBA.

Konpgencarop. DNeKTpOEMKOCTh  KOHJEHCATOopA. DNEKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCATOpA.

[lapannensHoe  coequHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOoe — coeaMHEHHE
KOHJICHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

JIBr>KeHME 3apsKEHHOW YaCTHIIBI B OJTHOPOJHOM JJIEKTPUUYECKOM TI0JIE.

TexHrUuecKkue yCTpONCTBA M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHHE JIEKTPOIPHUOOpPOB, KOHAEHCATOPhI, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUII AEHCTBUS DJIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3aps’KEHHBIX IaPHKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3aPSKEHHBIX IIACTHH.

Mogens snekTpocTatTuueckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AIIEKTPUUECKOM MOJIE.

DIIeKTpOoCTaTUYECKas 3alIHTa.

YCTpoUCTBO U IEHCTBUE KOHIEHCATOPA IIOCTOSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCATopa OT IUIOIIAAM  IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOTO0 KOHJEHCaTopa.

3apska 1 pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomuol, RPAKMUKYM.

O1nieHKa cWI1 B3aMMOACHCTBUS 3apsSHKEHHBIX TEl.

Habmionenue npeBpaiieHus YHEPTUN 3apsHKEHHOTO KOHACHCATOPa B SHEPTUIO M3ITYUYCHHUS
CBETOAMO/1A.

N3ydeHne npoTekaHus TOKA B LIENIH, COACPIKALIEN KOHICHCATOP.

Pacnipenenenne pa3sHOCTH TOTEHUUAIOB (HANpsDKEHHs) TPU  MOCIEA0BAaTEIbHOM
COCIMHEHUH KOHIECHCATOPOB.

HccenenoBanue pas3psiia KOHIEHCATOPA YE€PE3 PE3UCTOP.

Tema 2. Ilocmoannwtii IneKmpuyecKuii mok.

Cuna toka. I[TocTosHHBIN TOK.

VYcenoBuss CyIIECTBOBAHMS ITOCTOSIHHOIO  JJIEKTPUYECKOTO TOKAa. VMICTOYHMKM TOKa.
Hanpspokenue U u D1C &.

3akon OMa 11t y4acTKa LEIu.

OJIEKTPUYECKOE  CONPOTHBJIEHUE.  3aBUCHMOCTb  CONPOTHBJIEHUS  OJHOPOIHOTO
IPOBOJHMKA OT €ro JJIMHbI U IUIOUIaJAM IONEPEYHOro CEYECHHs. YIENbHOE CONPOTHBIICHHE
BEILIECTBA.

[locnenoBarenbHoe, MapayieNbHOE, CMEIMIAHHOE COCIWHEHUE MPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTpUiecKkux reneil. [Ipapmia Kupxroda.

Pabora anexrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTB NEKTPUUECKOro TOKa. TemioBas MOITHOCTb, BbIAEIAEMAst HA PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHHME HCTOYHHMKA TOKa. 3akoH Owma s TOJHOMN
(3aMKHYTOM) 2JIEKTpUUECKON 11eri. MOIIHOCTh HCTOYHHMKA TOKa. KOpoTKOe 3aMbIKaHue.

Konznencarop B 1ienu nocTOSSHHOTO TOKA.

TexHU4eckue yCTpPOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTat, CUETYUK IIEKTPUIECKON SHEPTUU.



Hemoncmpayuu.

M3Mmepenne cuibl TOKa M HaIIPSDKEHUS.

WccnenoBanue 3aBUCMMOCTH CHIJIBI TOKAa OT HaIpsDKEHUS JUISL PE3UCTOpA, JIAMIIBI
HaKaJUBaHUS U CBETOAMOLA.

3aBUCHUMOCTh CONPOTUBJICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
NIOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

WccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTHUBIEHUS IPH IOCTOSHHOM
HaPSKEHUU.

[Ipsmoe m3mepenue D3JIC. KopoTkoe 3aMblkaHHE T'ajlbBAHWYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

CrniocoOrl coenHeHus: UCTOYHUKOB Toka, DJ1C Oarapeit.

HccnenoBanne pa3HOCTH IMOTEHIUAIOB MEX]Y MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomol, nPAKMUKYM.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MmepeHnue yaeapHOro CONpOTUBICHHS IPOBOJHUKOB.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSHKEHUS TSI JITaMITbl HAKaJIUBaHUSI.

YBenuueHue npezaena U3MepeHus amrnepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/1C raqbBaHUYECKOr0 2JEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKaHUH.

HccnenoBanne pa3HOCTH IMOTEHIUAIOB MEXY MOJIFOCAMH MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu ¢ paznuunwlx cpeoax.

OnexTpuueckas NPOBOAMMOCTb pPa3IMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METANIOB  OT  TEMIEpPATyphl.
CBepXIIpoOBOANMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMPUMECHAs MPOBOJUMOCTbh IOJYIPOBOJHHUKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoHHUKOBEBIE TPHOOPHI.

DJIEKTPUYECKUN TOK B DJIEKTPOJHUTAX. DJIEKTPOJUTHYECKAS] TUCCOLMAIUA. DIJICKTPOJIN3.
3axonbl Dapazest U1l 2IEKTPOIU3A.

ONeKTpuyeckuid TOK B raszax. CaMOCTOATENbHBII M HECAMOCTOSATENIbHBIN pa3psl.
PaznuuHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monnus. Ilnasma.

TexHUYeCKHE YCTPOHMCTBA M NPAKTHYECKOE IIPUMEHEHHWE: Ta30pa3psiAHbIC JIaMIIBI,
AIIEKTPOHHO-JIyueBasi TpyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: AHOA, TPaH3UCTOP, (HOTOAMON,
CBETOAMOA, TajbBaHMKA, paQUHUpOBAHME MEAM, BBIIUIABKA AJTIOMHHHUA, DJICKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 3nekTpoian3a dapazes.

NckpoBoii pa3psan v MpOBOJUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIUMOCTH METAJJIOB U MOJIyIIPOBOJAHHUKOB.

OnHOCTOPOHHSS MPOBOJAUMOCTD JUOA.

Yuenuueckuii saxcnepumenm, nadopamopnsie pabomul, nPAKMUKyM.

HaGmnronenue anexrpousa.

W3mepenue 3apsiia 0HOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.



Du3n4ecKuii MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYeCKUX BEIMYUH C UCIOIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCUTEINIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3mueckux BenuuuH. OIleHKa  TpaHMIl
IIOTPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMH, MCCIEOBAaHUN 3aBHCHMOCTEH  (hU3MYECKHX
BEJIMYMH, NIPOBEPKA IMPENJIOKEHHBIX TMIOTE3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMaTHUYECKHX
paszenax «Y4eHU4eCcKUuil SKCIIEPUMEHT, Ja00opaTOpHbIe pabOThI, IPAKTUKYMY).

MexnpeameTHble CBA3H.

N3yuenune kypca ¢puszuku yriay6nénHoro ypoBHs B 10 kiiacce ocymiecTBiseTcs ¢ yu4EToM
COJIep)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaTuKH, OWOJIOTUH, XHMMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAMUA, C6A3AHHBIE C UZYUEHUEM MEMOO0068 HAYYHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akt, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIoAeHue,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuxka: peuieHue CUCTeMbl YypaBHeHWH. JluneiHast ¢yHKumsa, mapabona,
runepOoia, ux rpaduku u cBoicTBa. TpuroHoMmerpudyeckue GyHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHl M MX MPOEKIUH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B KUBOU mpupoze, auddysus, ocMoc, TerioooMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXaloUlel  cpedpl,  yTHIM3aLus
OMOOpPraHNYECKOro TOIJIMBA AJIs BbIPAaOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSHKEHHE U KallWUIIPHBIE SIBJICHUS B IPUPOJE, IEKTPUUYECKUE SIBJICHUS B )KUBOM NPUPOJE.

Xumun: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasl Macca, I0Jy4YeHHUEe HaHOMAaTEepPHaIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, KUAKOCTEH U
ra3oB, JKUIKHE KPHUCTAJUIBI, DJJIEKTPUUECKHE CBOMCTBA METAJIOB, JJIEKTPOIMTHYECKAsS
JUCCOLMAINs, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOIIH.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C HCIIOJIb30BaHUEM MEXaHU3MOB, YUET CYXOro U
XKUAKOTO TPEHHSA B TEXHUKE, CTATUYECKUME KOHCTPYKUMM (KPOHIITEWH, peuéryaThie
KOHCTPYKIIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXaHUKU B TEXHHUKE (TMUPOCKOII, BOAOMET
U JIpyrue), IABUraTelb BHYTPEHHErOo CropaHus, mapoBas TypOHHA, OBITOBOW XOJIOIWJIBbHUK,
KOHIMIIMOHEP, TEXHOJOTMU IIOJIy4EHHs COBPEMEHHBIX MAaTepHalioB, B TOM  4YHUCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  D3JEKTPOCTaTHYECKas  3allMTa,  3a3eMIJICHHE
JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, OIYIIPOBOJIHUKOBBIE IPHOOPHL, TaIbBAaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHamMmuka.

Tema 4. Maznummnoe none.

B3anMozeiicTBue NMOCTOSIHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHOe moOJIE.
Bekrop marauTHOM MHAYKUUH. [IpUHIMI Cynepno3uuy MarHuTHLIX 1ojiei. JIMHMY MarHUTHOU
WHIYKIHUU.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYTOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HampaBieHHE U MOIydb. JIBUXKEHHE 3apsHKEHHOM 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mose. Pabora cuibl Jlopenna.

MarnuTHoe nose B Beniecte. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.



TexHudeckue yCTpPOWCTBA W TEXHOJOTHYECKHUE TPOIECCHl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AIIEKTPOJABHUraTeNb SKoOU, yCKOpUTEIU
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIMA MarHUTHOTO TIOJS TOJOCOBOIO W TOJKOBOOOPa3HOTO
IMOCTOSTHHBIX MarHUTOB.

Kaptuna nuHMII MarHUTHOW WHAYKIHH TIOJS JJIMHHOTO TIPSIMOTO TMPOBOJHHMKA U
3aMKHYTOT'O KOJIBIIEBOT'O TPOBOJIHUKA, KATYIIKU C TOKOM.

B3anmoneiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habnronenue ABM>XeHUs MyyKa SJIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMT NEHCTBHS AIIEKTPOU3MEPUTEILHOTO TPUOOPA MATHUTOIIEKTPHUIECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul, PAKMUKYM.

HccnenoBanre MarHUTHOTO IO IIOCTOSHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB heppOMarHeTHKOB.

UccnenoBanue AeCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

H3yuenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHAYKIMU HA OCHOBE U3MEPEHUs CUJIbl AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKYu:.

SIBneHue snexkTpoMarHUTHOM MHAYKUMU. [loTok BekTopa MarHuTHOM uHAyKImu. J/C
WHIYKIMWA. 3aKOH 3JeKTpoMarHuTHOW uHaykuuu Dapanes. BuxpeBoe siekTpuyeckoe IoJie.
Toxku dyxo.

OJ1C uHAYKIMY B IPOBOJHUKE, TBUKYIIIEMCSI B OTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenna.

NunyktuBHocTh. Karymika WMHAYKTUBHOCTM B LENHM IIOCTOSHHOIO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHAYKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: HWHIAYKIMOHHAs II€Yb,
COJICHOM]I, 3aIlATA OT AIEKTPU3ALMUH TEJ MPU IBUKEHUH B MATHUTHOM MOJI€ 3€MJIU.

Hemoncmpayuu.

HaGnronenue siBeHUs 3J€KTPOMAarHUTHON WHIYKITUH.

UccnenoBanue 3aBucumoctu IJJC HMHIYKIMH OT CKOPOCTH HM3MEHEHUS MAarHUTHOTO
IMOTOKA.

IIpaBuiio Jlenna.

[Tagenne MarauTa B aIIOMUHUEBOU (METHO) TpyOe.

SIBrieHME CaMOMHTYKIUU.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIMU OT CKOPOCTH U3MEHEHHS CUJIbI TOKa B
LICIIH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, PAKMUKYM.

UccnenoBanue siBNEHUS 3J€KTPOMAarHUTHON WHIYKIUU.

Onpenenenre MHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIA.

UccnenoBanue siBICHUS CAMOUHTYKIIUH.

COopka MoeNH AIEKTPOMArHUTHOTO TeHEpaTopa.

Pa3nea 5. KojiebaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebaunus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHUS.

'apmonnueckne  konebanus.  KuHemaTmdueckoe ©W ~ JUHAMHYECKOE  OINHMCAHUE.
DHEpPreTUYecKoe  ONUCaHMe (3aKOH  COXpaHEHUsl MeXaHU4eckoll  sHepruu). BwiBox



JUHAMHYECKOIO  ONHCAaHUS TapMOHMYECKUX KoJeOaHMH W3 HX DHEPreTM4YecKoro u
KMHEMaTH4YE€CKOTO OMHCAHMUS.

Ammumatyna u (asza koneGanwii. CBS3b aMIDIMTYAbl KOJeOAHMA HMCXOMHON BEITUYHHBI C
aMIUTUTYAaMH KoJieOaHui e€ CKOPOCTH U YCKOPEHHS.

[lepron u wactoTa xonebanuii. [lepnoa ManbIX CBOOOAHBIX KOJIEOAHHI MaTEMaTHYECKOTO
MmasiTHUKA. [lepron cBOOOIHBIX KONIeOaHUI TPYKUHHOTO MasTHUKA.

[lonsiTne o 3aryxaromux KojeOaHuAX. BeiHyXkneHHble Kojebanusa. Pe3oHaHc.
Pe3onancHas kpuBasi. BinusiHue 3atyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJIEOaHUS.

TexHnyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: METPOHOM, Yachl, Kaudesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch Ko1e0aTenbHOTO ABMKECHUS.

Habmonenne He3aBHCUMOCTH TIEpHO/Ia MaJIBIX KOJIEOAHUH Tpy3a HAa HUTH OT aMIUTATYIBL.

HccnenoBanue 3aTyXammux KojaeOaHUN 1 3aBUCUMOCTH MEpHOJa CBOOOTHBIX KoJIeOaHun
OT CONPOTHUBIICHUS.

HccnenoBanue konebaHHWii rpy3a HAa MacCHUBHOW MpPYXXKUHE C IENbl0 (OPMUPOBAHUS
npeJcTaBlIeHU 00 naeanbHON MOAEIN NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MPU KOJIeOaHUIX rpy3a Ha MYy KUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOAHUH.

Hab6mronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomol, RPAKMUKYM.

H3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

N3yuenue 3aKkoHOB ABMKEHMS T€JIa B X0/1€ KosieOaHUI Ha yIpyTroM IOJBece.

N3yueHne IBUKEHUS HUTSHOTO MasTHUKA.

[Ipeo6pa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTYXAIOUINX KOIeOaHUH.

HccnenoBanme BEIHYKICHHBIX KOJICOaHUH.

Tema 2. dnexmpomazHumnole Konedanus.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJICOAHHUS B HICATBHOM
konebaTenbHOM KoHType. ®opmyma Tomcona. CBsi3p aMIUIMTYIbI 3apsia KOHIEHCATOpa ¢
aMIUTUTYAON CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUHU B UI€aTbHOM KoJiebaTeIbHOM KOHTYPE.

3aryxalomue dJIEKTpPOMArHuUTHbIE KoJeOaHus. BBIHYXICHHBIE 3JIEKTPOMArHUTHBIC
KoJie0aHusl.

[lepemenHblli TOK. MOIIHOCTP NEPEMEHHOTIO TOKAa. AMIUIMTYIHOE M JEHUCTBYIOLIEE
3HaYEHHE CUJIbl TOKA U HAMIPSKEHUSI MPU Pa3IuyHON popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA OT
BPEMEHH.

CunycouganbHbIi IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa UMHAYKTUBHOCTH
B LIENM CMHYCOMJAJIbHOIO MIEPEMEHHOIO TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEHU .

Wneansubiii Tpancopmartop. [IponsBoacTBo, nepenada U moTpedieHrne dICKTPUICCKOM
SHEPIHUH.

OKOJIOTMYECKUE PUCKHU TNPU IPOU3BOJACTBE 3JIEKTpO3HEepruu. KynbTypa HCHOIB30BAHUSA
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKHU3HH.

TexHuueckue yCTpOHMCTBA W TEXHOJOTHMYECKHE IPOILIECCHI: BJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKA, JIMHUHU AJIEKTponepeaay.

Hemoncmpayuu.

CB00OOIHBIC JIEKTPOMArHUTHBIE KOJICOaHUS!.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUM OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMbl 3J1€KTPOMAarHUTHBIX KOJIEOaHHH.

['eHeparop He3aTyXarOMIMX AIEKTPOMArHUTHBIX KOJICOAHU.

Mopnenb 31eKTpOMarHUTHOTO TeHepaTopa.



BrIHyX/1eHHBIE CHHYCOMIATBHBIC KOJICOaHMUS.

Pe3ucrop, karymika HHIYKTUBHOCTHA U KOHJIEHCATOP B LIENH NEPEMEHHOTO TOKA.

Pe3onanc npu mociieoBaTeIbHOM COSAMHEHUU PE3UCTOpa, KaTyUIKW MHAYKTUBHOCTH U
KOHJIEHCATOpa.

YCTpONCTBO M IPHHIIAIT ACHCTBHSI TpaHCHopMaTopa.

Mogenb TMHUU 3NEKTPOoNepeIadun.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

Uzyuenne Tpancdopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 MOCIEeA0BaTENbHO COSAMHEHHBIE KOHJEHCATOD,
KAaTyLIKy U PE3UCTOP.

Habmtonenune 35eKTpoMarHuTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 6OTIHBL.

MexaHnyeckue BOJIHBI, YCIIOBUS HMX pacrpocTpaHeHus. llomepeunsle M TpoOJOJIbHBIE
BoJIHBI. [lepron, ckopocTh pacnpocTpaHeHHUs U JJIMHA BOJNHBI. CBONCTBA MEXAaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, UHTepepeHus U Tudpakius.

3Byk. CkopocTb 3ByKa. ' poMkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoe 3arpsi3HeHHE OKPY>KarOUIei Cpeibl.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3y4YEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpPUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMAarHUTHBIX BOJH: OTpPaXXCHHE, MpeIOMJICHHE, MOJspU3aLus,
uHTepdepeHus u Tudpaxus.

[Ilkana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOMIIBI panoOCBA3YU U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOIIECH Cpe/bl.

TexHnyeckue ycTpoiiCTBa M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
pamap, paadonpuéMHHUK, TeleBU30p, aHTeHHa, TenedoHn, CBY-meub, yiabTpa3ByKOBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE OMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneoG:mromieecs Te10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTbH JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmtonenue orpaskeHus: U NpeaoMIIeHHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 Iudpakiinu MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUTUTYJOW W YacTOTOMN
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHWE, IPEJIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTephepeHIus.

O6Hapy>xeHrne HHPPaKpPaCHOTO U YIbTPA(PHOIECTOBOTO U3TYyUCHHM.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie padomuol, RPAKMUKYM.

N3ydeHue napaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE paCIPOCTPAHEHUE CBETa B OAHOpPOAHOMU cpexe. Jlyu cera. Todeunsii
VCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHU B IIIOCKOM
3epkase. Chepuueckue 3epKania.



[Ipeomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBETa. AOCOJIOTHBIM  TOKAa3aTelb
npesnomieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOIICHHUE JIJTUH BOJIH MPU TMEPEX0J€ MOHOXPOMATHYECKOTO CBETA Uepe3 TpaHUIly pasielia
JIBYX ONTUYECKHUX CPEJ.

Xon nyueit B npusme. Jucnepcus ceera. CnoxHbIi coctaB Oenoro cBera. LIBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroy noiaHoro BHyTPEHHETO OTPaKeHUS.

ColOuparoniue 1 pacceuBaromue JUH3bL. ToHkas nuH3a. DoOKycHOe paccrosiHue U
ONTHUYECKasl CHJIa TOHKON JTUH3bI. 3aBHCHUMOCTh (POKYCHOTO paccTOSHUSI TOHKOHN cepuueckoit
JIUH3BI OT €€ TEOMETPUM U OTHOCUTEIILHOTO MTOKA3aTesl MPETOMIICHHS.

dopmyia TOHKOH JUH3BL. Y BEIUYEHUE, 1aBAEMOE JIMH30M.

Xo tyya, IpOUIEAIIEeTo JIMH3Y 101 MPOU3BOJILHBIM YTJIOM K €€ TJIaBHON ONTHYECKOM OCH.
[Toctpoenue n300pakeHnii TOUYKA U OTpe3Ka MPSMOIl B COOUPAIOIINX M PACCEHBAIOIINX JIMH3AaX
U UX CHUCTEMaXx.

OnTuueckue nmpubopsl. Pazpemaromias cnocoOHocTsh. ['11a3 kak onTuyeckas cucTeMa.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BonnoBas onrtuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOUYHUKH. Y CIOBUSA
HAOMIOZCHUS MaKCUMyMOB W MHUHHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JABYX
KOT€PEHTHBIX UCTOYHUKOB. [IprMeps! kitaccuyeckux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakmus ceera. Judpakumonnas peméTka. YclIoBHE HaOIOJCHHUS TIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JyMa, MEePUCKOIL,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN armapar, MPOCBETICHUE OITHUKH, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

UccnenoBanue npeioMiaeHus CBETa.

Habntoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJieiab cBeToBOAA.

HccnenoBanue xo/ja CBETOBBIX ITYYKOB Yepe3 TUIOCKONAPAIIENbHYIO IJIACTUHY U MPU3MY.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIA.

Ha6mronenue naTepdepeHInm cBeTa.

HaOnronenne nBeToB TOHKUX IUIEHOK.

HaGnronenue nudpakuuu cBerta.

Nzyuenue mudpakinOHHON PeIIETKH.

Ha6mronenue audpakiinOHHOTO CIIEKTpa.

HaGmronenue nucnepcun cBera.

Habmonenue nonsipuszanuu cBera.

[IpuMeneHue noAIPOUIOB AJist U3YUCHUS] MEXAHUUECKUX HATPSKEHUN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPaKMUKym.

N3mepenue nokasaress NpeaoMIICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSHUSL OT BEILECTBA (Ha MPUMeEpPe KHUIKHX
JIVH3).

H3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIIMX JIMH3.

[Mony4enue n300paxeHus B CHCTEME M3 TUIOCKOTO 3€pKajia U JIMH3HIL.

[Tomryuyenue n300pakeHUs B CUCTEME U3 IBYX JIUH3.

KonctpyupoBanue Te1eCKOMMUECKUX CUCTEM.

Ha6mronenue audpakuun, nHTEphEpEHITNN U TIOJIIPU3AINH CBETA.

N3ydenne nonsipuzaluu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

Nzydenue nutepdepeHInn 1a3epHOro U3IyUYeHUs Ha ABYX LIEsX.

HaGmronenue aucrepcum.



Habmonenue u ucciaenoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3mepenue IMHBI CBETOBOM BOJHBI.

[Tonydyenue cnexTpa U3JIy4eHUs CBETOAMOAA TP MOMOIIHU AU(PPAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cieUAJILHONH T€OPUU OTHOCUTEIbHOCTH.

I'panuubl MPUMEHMMOCTH KJIACCHYECKOW MeXxaHUKHU. [locTyrnaTel crienManibHOM TEOpUU
OTHOCHUTENLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeoOpasoBanusi  Jlopenma.  YcimoBue
npu4uHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH M COKpaIleHHE
JUIMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENIATUBUCTCKOMN YaCTUIBl. DHEPTHUs MOKOSL.

TexHu4yeckue yCTPOWCTBA M TEXHOJOTHYECKHE IMPOLECCHl: CIyTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apSKEHHBIX YACTHII.

Y4eHnueckuil IKCIIEPUMEHT, JJa0opaTOpHbIE PaOOTHI, MPAKTUKYM.

Omnpenenenue UMIyJbca U SHEPTUU PESITUBUCTCKUX 4YacTull (1Mo gororpagusiM TPEeKoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapHno-601H06011 0yaiusm.

PaBHOBecHOE TEIUIOBOEC W3NMydeHUE (M3IydeHHE aOCOTIOTHO YEPHOro Teiia). 3aKOH
cMmelnenus Buna. ['mnoresa Ilnanka o kBaHrax.

@OTOHBI. DHEPrUs U UMITYJIbC POTOHA.

®otosdp¢ext. Onbitel A. I'. CroneroBa. 3akoHbl poTorPdexTa. YpaBHeHue DiHIITEHHA
st poroadderra. «KpacHast rparunia» Gorodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, MJaBJICHWE CBeTa Ha aOCONIOTHO TMOTJIOIIAINIYI0 H
a0COJIIOTHO OTpakarolyto nosepxHocts). OnbrtTel [1. H. JleGenena.

BonnoBeie cBoiicTBa yactul. Bomubl ae bpoinda. lnuHa BoiHbI ne bpoinns u pazmepsl
o0acTH  JOKaNW3alMM  JBIDKYyIIEHcs  vacTuipl.  KopmyCKyJsSIpHO-BOJHOBOM — Jyaiu3M.
Judpakiys 37eKTpOHOB Ha KpUCTaIaX.

Crermnduka n3mepenuii B Mukpomupe. CooTHoueHus HeonpenenéuHoctei I elizendepra.

TexHuyeckue ycTpocTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CHEKTPOMETP, (POTOIIEMEHT,
¢doTonaTUnK, TYHHENbHBI MUKPOCKOII, COJIHEYHAsi 6aTapesi, CBETOANO/I.

Hemoncmpayuu.

®oTod3ddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodDdekTa.

HccnenoBanue 3aBUCMMOCTH COMPOTUBIIEHUS TIOJIYTIPOBOJHUKOB OT OCBEILEHHOCTH.

CBeTOoauOI.

Conneunas Oatapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPaKMUKym.

UccnenoBanue gporopesucropa.

N3mepenne nocrosiuuoi [1nanka Ha ocHOBe rccienoBanus Gorodddexra.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA YEPE3 CBETOAMOJ OT HANPSKEHUS.

Tema 2. @usuxa amoma.

OmnbITH IO MCCTIEIOBaHMIO CTpoeHus aToMma. [nanerapuas mozaens aroma Peszepdopaa.

[Toctynatel bopa. MU3nyuenue u morsomenne GOTOHOB MPH MEPEXOAEC aTOMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOU.

Bunel ciektpoB. CrieKTp YpOBHEH S3HEPTHHU aTOMa BOJOPOIA.

CrioHTaHHOE U BBIHYKJIEHHOE H3JlydyeHue cBeTa. Jlasep.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE TMPOUECCHl: CHEKTPAJIbHBIM aHalu3
(cmexTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopna.



Habmonenue nuHeHvYaThIX CIIEKTPOB.

YCTpolcTBO U IEUCTBHE CUETUMKA HOHU3UPYIOLIMX YACTHILI.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3ITyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKMuUKym.

Habmronenue nuHeHvyaToro crexkTpa.

HccnenoBanue CIEKTpa pa3peKEHHOTO0 aTOMapHOI0 BOJOPOAA U MU3MEPEHUE NOCTOSTHHOU
PunGepra.

Tema 3. Qusuxa amomHo20 A0pa u 371eMeHMAPHBLIX YACHUY,.

Hyxnonnas moxaens sanpa ['eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4ucio siapa.
N3oTomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DJIEKTPOHHBIA W TMMO3UTPOHHBIN OeTa-pacman. ['amma-
U3IIyYEHHUE.

3aKOH paauOaKTHBHOIO pacnaja. PaavoakTuBHbE H30TONbI B mpupoje. CBoilicTBa
MOHU3UPYIOLIETO U3JIy4eHHs. BiusHue paquoakTUBHOCTH Ha KUBbIE OPraHU3Mbl. EcTeCTBEHHBIN
¢don uznyuenus. Jozumerpusi.

OHeprust cBS3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jleekt macchl sapa.

Anepusle peakuuu. Jlenenne u cuHTe3 sAnep. SaepHele peaktopbl. [IpoGiembl
YIPAaBIAEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOTMYECKHE AaCMEKThl pa3BUTHSA  sIEPHOU
SHEPreTUKHU.

MeTto1bl perucTpaly U UCCIIEIOBAHMS SJIEMEHTAPHBIX YaCTHULL.

dyHIaMEHTAIBHBIE B3aUMOJAECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. lIpencraBienune o
CranpaprtHoil Mogenu. KBapk-TitooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtanaapTHoi Mojenu. TémHas MaTepust U TEMHas SHEPTUSl.

EnuncTBO M3nyeckoil kKapTHHBI MUpA.

TexHuueckue yCcTpocTBa M TEXHOJIOTMYECKHE MPOLECCHl: TO3UMETp, Kamepa BuiibcoHa,
SNEpHBIA  pPEeakTop, TEPMOSIEPHbIM peakTop, aTroMHas OomO0a, MarHUTHO-pE30HAHCHAs
TOMOTpadus.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, nPaKMUKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hOTOTpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C MCIOJIb30BAaHUEM JI03UMETPA.

Wzyuenue noriomieHus 6eTa-4yacTull aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKH.

Oranbel pa3BuTus acTpoHoMuu. llpukiagHoe W MHMpOBO33PEHUECKOE  3HAUYEHHUE
acTpoHOMHMH. [IpUMEHMMOCTb 3aKOHOB (U3MKHU Ul OOBSCHEHHS IPUPOJBl KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMHMYECKHX HccCieqoBaHUi. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
paanoTeIecKOIbl, BHEaTMOC(epHast aCTPOHOMHSL.

Bun 3Bé3anoro Heba. Co3Besaus, sspkue 3BE37bl, IUTAHETHI, UX BUIUMOE JABHKEHHE.

ConneuHas cucrema.

Counnue. ConHeyHas akTUBHOCTh. Mictounuk 3Heprun CoHIa U 3BE3]1.

3BE31bI, KX OCHOBHBIE XapaKTEPUCTUKHM. JluarpaMMa «CHEKTpaJbHBIM Kjacc —
CBETUMOCTBY». 3BE3/IbI INIABHOM ITOCJIEIOBATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTBY IS
3BE3]] IVIABHOM  IIOCJIENOBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
IIPEJICTaBICHNS O POMCXO0KICHUH U 3BONIONMH CoJHIA U 3BE3/. OTalbl )KU3HU 3BE3NL.

Muneunsiii [TyTs — Hamia I'anaktuka. [lonoxenue u nprxenue Connua B ['anaktuke. Tumsl
rajJlakTuk. PaguoranakTiuky v kBazapel. YEpHbIE ABIPHI B siApaxX raJaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO6ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE H3TydYeHUE.

MacmtaOHas cTpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpo0i1eMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.



HaGmionennss 3BE€31HOrO Heba  HEBOOPYXKEHHBIM  TIJIa30M € HCIOJIB30BaHHEM
KOMIBIOTEPHBIX TMPHJIOKEHUNW M ONpeAeNieHUs TMOJOXKEHUS HEeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE co3Be3usi CeBEpHOro NOMyIapHs U SpKue 3BE3/bI.

Hab6mronenus B Teneckorn JIyHbl, IaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHHIA.

Du3n4ecKuil MPaAKTUKYM.

CnocoOsl n3MepeHus (U3NYECKUX BETUYUH C HCTOIh30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTENbHBIX TNPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuyuH. OlleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX U3MEPEHHM, WCCIENOBAaHUM 3aBUCHUMOCTEH (PU3NUYECKUX
BEJIMYMH, NIPOBEPKA IMPENJIOKEHHBIX T'MIOTE3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMaTHUYECKHX
paznenax «Y4eHUYeCKUi IKCIIEPUMEHT, 1a00paTOpHbIE padOThI, MPAKTUKYM).

Obo0maruee NoBTOPEHME.

OO6o0meHne W cucTeMaTH3allisl  COJCp)KaHUS  pa3lenoB  Kypca «MexaHUKay,
«MonexynsipHas pu3nKa ¥ TEPMOTUHAMUKA», «DJIEKTpoInHaAMHKa», «KoneGaHUs W BOJHBD,
«OCHOBBI  CIIELIMATBHONM TEOPUHM OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «IIeMEHTHI
ACTPOHOMMUHU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHUATbHONH H
THYECKOW cdepax IesTETPHOCTH YeNoBEeKa, pOJib M MecTo (HM3MKM W acTpOHOMHUH B
COBPEMEHHON HAay4yHON KapTMHE MHpa, 3HAUYEHHE ONUCATEIbHOM, CHUCTEMATU3UPYIOIIEH,
OOBSICHATEIIEHOW W MPOTHOCTHYECKON (DYHKIMIA (PU3NUECKO TeOpuH, poiib (U3NIECKON TeOpHU
B ()OPMUPOBAHUU TPEACTABICHUN 0 GU3NYECKON KapTHHE MHUpa, MeCTO (U3MYECKON KapTHHBI
MUpa B 00ILEM pPsIJTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEICTaBICHUN O IPUPOJE.

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢pusuku yriyonéHHoro ypoBHs B 11 kiacce ocyliecTBiasieTcsi ¢ y4€ToM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOIIOTHUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpedmemuvie nOHAMUA, C6A3AHHbIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SIBJICHWE, HAy4YHBIA (akT, rumore3a, Qu3Wdeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIoJaeHUE,
3KCHEPUMEHT, MOJEIUPOBAHNE, MOJENb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIE
npubopsl, U poBas 1a60paTopusl.

Mamemamuka: peuieHre cUCTeMbl ypaBHeHUM. Tpuronomerpudeckue GyHKIUU: CUHYC,
KOCHHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO. BekTopbl M HX
IPOEKIIMM Ha OCU KOOpIMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 3J€MEHTApHBIX (DYHKIIMA.
[Tpu3Haku moo0us TPEYroIbHUKOB, ONpPEeNICHHE TUIOIAAN TUIOCKUX (QUTyp U 00bEMa Tel.

buonozcua: >nextpudeckue SBICHHUS B KUBOM NIpupojie, KosieOaTeslbHbIE ABM)KEHUS B
JKUBOM  IIpUpPOAE,  DKOJOTMYECKHME  PUCKM  IPU  IPOU3BOACTBE  BJIEKTPOIHEPIHH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPY>KAIOIIEH Cpenbl, YJIbTPa3BYKOBas [IUAarHOCTHKA B
MEAUILMHE, ONITUYECKHUE SIBICHUS B )KUBOU NPUPOJE.

Xumua: CTpOEHUE aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX TeI,
MeXaHU3MBbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpusa: marHuTHBIC TIOJIOCA 3€MJIH, 3QJIEKU MarHUTHBIX pyJ, oTochEMKa 3eMHOM
MOBEPXHOCTH, ceiicMorpad.

Texnonocua: NpUMEHEHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JEKTPOIBUTATEIb
Slko0Ou, reHepaTOp TMEPEeMEHHOr0 TOKa, WHAYKUMOHHAS Te4yb, JUHHUM 3JIEKTpoIepeady,
3JICKTPOJIBUTATENb, paaap, pPaAUuONPUEMHUK, TeleBH30p, aHTeHHa, TenedoH, CBU-meus,
yJIbTpa3ByKOBasi JUAarHOCTHKa B TEXHUKE, IPOEKIMOHHBIM ammapar, BOJIOKOHHas OITHKAa,
coJiHe4Hast 6atapesi, CIyTHUKOBbIE IPUEMHUKH, siI€pHAsi SHEPreTHKA U SKOJIOTMUECKHUE aCTIeKThI
€€ pa3BUTHI.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA I[NIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUs yueOHOro npeamera « OU3uKa» J0JKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCsi PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTpPEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalil, ITO3UTHUBHBIX BHYTPECHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
paclIipeHNe KU3HEHHOTO OIbITa M ONBbITA ACSITEIBHOCTH B IIPOLIECCE PEATM3aLUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN 1€ATEIHOCTH, B TOM YHCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMA:
- c(OpMHUPOBAHHOCTb TPaKJAHCKOM MO3ULIMHM OO0y4aroumlerocsi Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOro 00OIIeCTBa;
- TpUHATHE  TPAJAULUOHHBIX  OOIIEYETIOBEYECKUX  TyYMAHUCTHMYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;
- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX IPaskJaHCKOT0 OOIIECTBA,
y4acTBOBATh B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluu;
- YMEHHE B3auMOJICHCTBOBAaTh C COLMAJIBHBIMM MHCTUTYTaMH B COOTBETCTBUHU C MX
(GYHKUMSAMU U Ha3HAUYEHUEM;
- TOTOBHOCTb K TYMaHHUTApHOMN U BOJIOHTEPCKOM NEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS
- ¢(hOpMUPOBAHHOCTH POCCHICKOM IPayKAAHCKOM NICHTUYHOCTH, ITATPHOTH3MA;
- IEHHOCTHOE OTHOILIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSAM POCCUNMCKHUX
- yu€HBIX B 007aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
- ¢(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHS;
- CHOCOOHOCTh OLEHMBATh CHUTyallUI0 W TNPUHUMAThb OCO3HAHHBIE PpELICHUS,
OPUEHTHUPYSICh HAa MOPAJIBHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCIIE B
JIESITEIbHOCTH YYEHOTO;
- OCO3HAHHE JMYHOTO BKJIa/la B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIETO.

ICTETHYECKOr0 BOCTIMTAHHUS:
- OICTETMYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETUKY HAay4YHOIO TBOPYECTBA,
MpUCYIIero PU3NIecKol HayKe.

TPYAOBOI0 BOCIIMTAHUA:
- HMHTEpeC K Pa3In4HbIM cpepaM Npo(ecCHOHANBHON JEeATEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyymiei
npodeccur 1 peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHBbI;
- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (HUUKU
Ha MPOTSDKCHUU BCEH JKU3HM.

JKOJIOTHYECKOI0 BOCIIMTAHMA:
- c(pOPMHUPOBAHHOCTh HKOJOTUUECKOM KYyJIbTYpbl, OCO3HAHHE INI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;
- IUIAHUPOBAHKE U OCYIIECTBIICHHE ACHCTBUI B OKPYIKAIOLIEH Cpelie Ha OCHOBE 3HAHMS
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;
- pacIIMpEeHHE OIBITa JEATEIBHOCTH JKOJIOIMYECKOM HaIpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHU3UKe.

HEHHOCTH HAYYHOI0 NO3HAHUS:
- ¢(hopMUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs PU3NUECKON HAYKHU;



- OCO3HAaHHUC LCHHOCTHU HaquOfI ACATCIIBHOCTH, TOTOBHOCTb B IIPOLCCCEC H3YUCHUA
(1)I/I3I/IKI/I OCYHICCTBJIATD IMPOCKTHYIO n HCCIICAO0BATCIIbLCKYTO ACATCIIbHOCTD
HHIAWBUAYAJIBHO U B I'PYIIIIC.

METAIIPEMETHBIE PE3YJIbTATBI

IMo3HaBaTe/IbHbIE YHHUBEPCAJIbHBbIE YUeOHbIE NelcTBUS

Ba3oBble 1oruveckune qeicTBUA:
- CaMOCTOATENIBHO (POPMYIIUPOBATh U aKTYaIM3HPOBAThH MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;
- OTIPENICIIATD NN ICATEIILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH UX JOCTHIKEHUS,
- BBISABIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B PACCMATPUBAECMBIX (DH3HMUCCKHX
SIBJICHHSX;
- pa3pabaThiBaTh IUIAH pENICHHS NPOOJIEMBI C YYETOM aHamW3a HMMEHOIIUXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;
- BHOCHUTH KOPPEKTHBBI B JICATEIIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJITATOB IICIISIM,
OILICHUBATh PUCKH MOCIICICTBUI NEATCILHOCTH,
- KOOPJIWHUPOBATH M BBIMIOJIHATH PadOTy B YCJIOBHSX pPEaJbHOr0, BUPTYAIHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BHBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCKue IeHCTBHS:
- BJAJETh HAYYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJaMH
(du3nUecKoil HayKH;
- BIAQJICTh HAaBBIKAMH YyYEeOHO-HCCIICIOBATEILCKOH M TIPOSKTHOW MACSITEILHOCTH B
o0mactd  (QU3MKH, CIHOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOHMCKY
METOJIOB pEMICHUs 3a1ad (U3NICCKOTO COJCpKAHUS, NPUMEHEHHUIO Pa3IUIHBIX
METOIOB TIO3HAHUS;
- BJIQJICTh BUJIAMH JICSITEIBHOCTHU O MOTYYCHHIO HOBOTO 3HAHUS, €T0 WHTEPIPETAIHH,
npeoOpa30BaHUIO U IPUMEHECHHUIO B PA3INYHBIX YUECOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH
CO3/1aHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (DU3UKH;
- BBISBJIATH TPUYHHHO-CIICJICTBEHHBIC CBS3M W aKTYaJIM3HPOBAThH 3a/1a4y, BBIIBUTATH
TUMOTE3y € peIIeHUs, HaXOAUTh AapryMEHTHl JJig JI0Ka3aTelbCTBAa CBOMX
YTBEPIKIICHH, 3371aBaTh TApaMETPBI U KPUTEPUH PEIICHUS;
- aHAIM3WPOBATh TOJIYYEHHBIC B XOJE€ PEIICHHUS 3aJaud Pe3yJIbTaThl, KPUTHICCKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSX;
- CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 33]]a4 B 00PAa30BATEIBHOU ACSITEILHOCTH,
B TOM YHCJIC TIPU U3yUCHUH QUUKH;
- IaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;
- yMeTh TEPEHOCHTh 3HaHWA 10 (U3MKE B  MPAKTHYECKYIO  001acTh
JKU3HECATEILHOCTH;
- YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00IacTeH;
- BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTUHATIHHBIC TIOJIXO/IbI U PELICHHUS;
- CTaBUTP NMPOOIEMBI M 33]1a4H, IOITYCKAIOIINE AIbTEPHATHBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:
- BIQJICTh HaBBIKAMHU TMOJNyYeHUs HHQoOpManuu (QHU3HMUECKOTO CONCpKAHHUA W3-
UCTOYHUKOB PAa3HBIX THIOB, CaMOCTOSITENIBHO OCYIICCTBISATh TMIOWCK, AaHAIU3,
CUCTEMATH3aIMI0 W WHTEPIPETANUI0 HWHPOPMAIUK Pa3IUYHBIX BHIOB H (HopMm
MIPEICTaBJICHHUS,
- OIICHUBATh JIOCTOBEPHOCTH HH()OPMAITHH;
- UCTOJB30BaTh CPEICTBA MH()OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B
pelICHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPraHM3allMOHHBIX 3aqad ¢
coOmrofeHrieM TpeOOBaHWN DPrOHOMUKH, TEXHHUKH O€30MAaCHOCTH, THTUEHBI,



pecypcocOepekeHusi, NpPaBOBBIX M JTHYECKUX HOPM, HOPM HMH(POpPMAIOHHOM
0€301IacHOCTH;
- CO3/1aBaTh TEKCThI ()M3WYECKOTO COACP)KAHUS B PANMUYHBIX (opMmaTax ¢ ydETom
Ha3HayeHUs WHGOpMAalMKd U IIeNIeBOM ayAUTOpWH, BHIOMpAas ONTHUMAIbHYIO (Qopmy
MIPEJICTaBICHUS U BU3YyaIU3aL1H.
KoMMyHUKATHBHBIE YHHBepPcaJIbHbIe YUeOHbIe JelcTBHA:
- OCYIIECTBIIATH OOIIEHUE Ha YPOKax (PH3UKH U BO BHEYPOUHOH JIEATEIHHOCTH;
- pacmo3HaBaTh MPEANOCHUTKYA KOH(MIUKTHBIX CUTYalluil U CMATYATh KOH(INKTHL;
- pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;
- IOHUMAaTh U UCIOJIb30BaTh NIPEUMYIIIECTBA KOMAaHAHON U MHIUBUIYaJbHOU PabOThI;
- BBIOUPATh TEMAaTUKy U METOJbI COBMECTHBIX JACUCTBUIN C YUETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHUBA,
- MPUHUMATH LIETTH COBMECTHOM NEATENbHOCTH, OPTraHM30BBIBATh U KOOPIUHHPOBATH
JeNCTBUS TO €€ JOCTMIKEHMIO: COCTaBJIATh IUIaH AEMCTBHM, pacrnpenensirtb Poju C
y4€TOM MHEHHI yYaCTHUKOB, OOCYKAAaTh PE3yJIbTaThl COBMECTHON PabOTHI;
- OLIEHMBATh KaueCTBO CBOET0 BKJIaJa M Ka)XJOr0 y4YacCTHHKA KOMAaHJIbl B 0OLIUi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;
- IpeAJIaraTh HOBbIE IPOEKTHI, OLICHUBATh UJIEU C MO3ULIUH HOBU3HBI, OPUTHHAIIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
-bOCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEJIEHUE B PA3IMUHBIX CHUTYyaIUsX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIHATUBHBIM.
PeryisiTuBHbIe YHHBepCaJbHbIE YUeOHbIe JAeiicTBUS
Camoopranu3anusi:
- CaMOCTOSTEIBHO OCYIIECTBIATH MMO3HABATEIBHYIO JCSITEIBHOCTh B 00JaCTH (DU3HUKU U
aACTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
- CaMOCTOSITEIPHO COCTABIISTh TUIAH PEIICHUS paCYETHRIX U KAYECTBEHHBIX 3a/1a4, TUIaH
BBITIOJTHEHHSI MTPAKTUYECKOW pabOThl C y4ETOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUM;
- TaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
- pacIUpsATh paMKH y4eOHOTO MPEJAMETa Ha OCHOBE JIMYHBIX MMPEATIOYTCHU;
- JleJlaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a PEILIECHUE;
- OLICHUBATh MPUOOPETEHHBIH OIBIT;
- CIocOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO 3PYIUIMU B 00JIACTH (U3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJICKT:
- 1aBaTh OLICHKY HOBBIM CUTYallUsSIM, BHOCUTbh KOPPEKTHUBBHI B JIEATEIBHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
- BJIaJeTh HaBbIKAMHU TO3HABAaTENbHON pedieKkcuu Kak OCO3HAaHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA;
- HUCHOJB30BaTh MNpUEMBI pediekcuu s OLEHKH CUTyalluH, BbIOOpa BEPHOTO
pelieHus;
- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHATHN3E Pe3yIbTaTOB ACSITEILHOCTH;
- IPUHUMATD ce0s1, TOHUMAasi CBOU HEJOCTAaTKU U TOCTOUHCTBA;
- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MIPH aHATHN3E Pe3yIbTaTOB ACSITEILHOCTH;
- MPU3HABaTh CBOE MMPaBO U MPABO APYTUX HA OMIUOKH.
B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJbTATOB OCBOEHUS MPOTPaMMbI MO (QH3HMKE s
YPOBHSI CpeTHEro 00IIero 00pa3oBaHus y O0yYArOIINXCS COBEPIIICHCTBYETCSI IMOIIMOHAbHBIN
UHTEJUIEKT, PeaNoaralonmi copMHUpPOBAHHOCTS!



- CaMOCO3HAHWUS, BKIIOYAIOIIEr0 CHOCOOHOCTh TOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BU/IETh HANpPAaBICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHANBHOU c(epsl,
OBbITh YBEpEHHBIM B ceO¢;

- CaMOperyJHpOBaHHs, BKIIOYAIOMIETO CAaMOKOHTPOJIb, yYMEHHE IPHHUMATh
OTBETCTBEHHOCTh 3@ CBOE  TIOBEJICHHME, CIIOCOOHOCTh  aJanTHPOBAaThCAd K
HMOIMOHATBHBIM H3MEHEHHSM H TPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIUH, BKJIIOYAIOUICH CTPEMIICHHE K IOCTH)KEHUIO IIEJH U yCIIeXy,
ONITHMHU3M, HHUIIMATHBHOCTh, YMEHHE JIEHCTBOBATH, NCXO/IS M3 CBOMX BO3MOKHOCTEIA;

- SMIATHH, BKIIOYAIONIEH CITOCOOHOCTh MMOHUMATh SMOIIMOHAIILHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 TPU OCYIIECTBICHHH OOIICHHUS, CIHOCOOHOCTh K COYYBCTBHIO WU
COTIEPEIKUBAHHIO;

- COIMAJbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHS C
JIPYTUMHU JIIOABMH, 3200THTHCS, TIPOSIBIISITH HHTEPEC M pa3penaTb KOH(PIUKTHL

ITPEAMETHBIE PE3VJIbTATDBI

K koHiy oOyudenus B 10 knacce npeIMETHbIE pe3yJIbTaThl Ha YIiIyOJIEHHOM YPOBHE JIOJIKHbBI

oTpaxxaTb c(hOPMHUPOBAHHOCTh Y 00YyHAIOIIMXCSI YMEHUM:
- MOHHMMAaTh pOJb (PU3MKM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, 3KOJOrMYECKOH,
COLIMANIBHOM M ATHYECKOU cepax MesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PH3HKH B
COBPEMEHHOMN Hay4HOU KapTUHE MHpa, 3HaYCHUE ONMCATEIBHOH,
CHUCTEMaTH3UPYIOIIEH, OOBSICHUTEIBHOW M NPOTHOCTHYECKOW (QYHKUIMH (u3mueckon
TEOPUM — MEXaHHMKH, MOJIEKYJSAPHON (PU3MKK M TEPMOAMHAMMKH, POjib (pU3HUECKON
TeopuH B ((OPMUPOBAHHUU NPEACTABICHAN O (U3NIECKON KapTHHE MUPA;
- pasznuuaTh YCJIOBUS INPUMEHUMOCTH Mojeneil (U3M4eckux Tela U MpPOLEecCcoB
(s1BNIEHMI): MHEpLMAIbHAS CUCTEMa OTCUYETa, AOCOIIOTHO TBEPAOE TENO, MaTepUaIbHAS
TOYKa, PaBHOYCKOPEHHOE JABMKEHHE, CBOOOAHOE MaJeHue, abCOJIIOTHO YIpyras
nedopmanusi, abCONIOTHO yNpPYyroe u abCONOTHO HEYNpPyroe CTOJIKHOBEHUS, MOJEIU
rasa, >KUJKOCTH M TBEPAOro (KpUCTAUIMYECKOIO) Tesla, WACaIbHbIN ra3, TOUCUHBIH
3apsj, OAHOPOJHOE MIEKTPUUECKOE I10JIE;
- pa3nmuuath yciaoBUs (TpaHMIBI, 00JACTH) MPUMEHUMOCTH (U3UYECKHUX 3aKOHOB,
MOHUMATh BCEOOIIMH xapakTep (YHIAMEHTAJIBHBIX 3aKOHOB M OTPaHUYCHHOCTH
MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
- aHaIM3MPOBATh U OOBICHATH MEXAHWYECKHE IPOLECCHl M SBICHUS, HCIIONIB3YS
OCHOBHBIC TIOJIO)KEHUSI M 3aKOHbl MEXaHMKH (OTHOCHUTEIIBHOCTh MEXaHHYECKOIO
JBIDKEHUS, (POpMyJIbI KMHEMATHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3zoBaHUs
lamunes pmus  CKOPOCTM M INEPEMEINEHHsA, 3aKkOHbl  HpIOTOHA, nIpUHOHAI
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHPHOIO TSATOTEHMS, 3aKOHbl COXPaHEHUs
UMIIyJlbca ¥ MEXaHMYECKOW DSHEpPruy, CBA3b pabOThl CUJIBI C H3MEHEHHEM
MEXaHMUYECKOM DSHEpPIruM, YCIOBUS pPaBHOBECHUs TBEPAOrO Teja), MpPU ITOM
UCIIOJIB30BaTh ~ MAaTEMATHYECKOE  BBIPDAKEHUE  3aKOHOB, YKa3blBaTb  yCJIOBHUSA
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBaHuii ['anuses, BTOPOro u TpeTbero
3aKOHOB HbBIOTOHA, 3aKOHOB COXpaHEHUS MMITYJIbCA U MEXaHUYECKON DHEPIUH, 3aKOHA
BCEMUPHOIO TATOTEHUS;
- QHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHI U SIBIEHUS, UCIOJb3YysI OCHOBHBIE
nonoxenns MKT wu 3akoHBI MOJNEKYJSIpHOW (U3UKM M TEPMOAWHAMHKH (CBS3b
JIaBJICHUS UICAIBHOTO raza co CpeHel KHHETUYECKOW SHEPTUeH TEMI0BOTO IBUKEHUS
U KOHILIEHTpallMed ero MOJEKyJ, CBsI3b TEMIEpaTypbl BELIECTBA CO CpeAHEH
KMHETUYECKOM DHEpPrued TEIUIOBOTO JBIJKCHHSA €ro 4YacTHll, CBs3b JaBJICHHSA
UCABHOTO Tra3a € KOHLEHTpalMed MOJIEKYJ U €ro TEeMIEepaTypoil, ypaBHEHHE



MenneneeBa—Knanelipona, IEepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAaHECHHS
SHEPruM B TEIJIOBBIX MpoIleccax), MPH OSTOM HCIOJNb30BATh MaTEMaTHYECKOe
BbIp@KEHUE 3aKOHOB, YKa3blBaTh YCJIOBMS NMPUMEHUMOCTH ypaBHEHMs MeHJeneeBa—
Knaneiipona;

- aHaJIM3UpPOBaTh M OOBACHATH JIIEKTPUUYECKHE SBJICHUS, MCIONb3Yysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia,
3akoH  KynoHa, MOTEHIMaIbHOCTh  AJNEKTPOCTATHUYECKOTO  MOJs,  IPUHIHII
CyNEepHO3ULMHN 3JIEKTPUUECKUX IOJEH, MPU 3TOM YKa3blBas YCJIOBHS MNPUMEHHUMOCTH
3akoHa KynoHa, a Takke NpPaKTUUYECKH BaKHbIE COOTHOILIEHUS: 3akoHbl Oma ais
y4acTKa LU U sl 3aMKHYTOM 3JIEKTpUYECKOM 1en, 3akoH Jxoyns—JIenua, npasuia
Kupxroda, 3axorsr @apajes s 3JeKTPOIn3a);

- ONKCHIBaTh (PM3MUYECKUE MIPOLIECCHI U SIBJICHHUS, HCTIONb3Ys BETMUNHBL: TIEpEMEIICHHE,
CKOPOCTh, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHWJIbI, JaBJICHUE,
MOTEHLIMAJIbHAsl SHEPrus, KWHETHUYecKas SHEprus, MeXaHudeckas dSHeprus, paborta
CWJIbI, LIEHTPOCTPEMUTEIBHOE YCKOpPEHHME, CHJIa TSDKECTH, Cuila YHpPYyrocTH, CHIa
TPEHHUsI, MOIIIHOCTh, SHEPTHsI B3aUMOACUCTBUA Tema ¢ 3eMieil BOIM3H e€ MOBEPXHOCTH,
SHEpPrus YHpyroil aegopManuu MPYKHHBI, KOJUYECTBO TEIJIOTHI, aOCOIIOTHAsS
TeMIeparypa Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI DHEPIHsl HAEaTbHOTO
OJIHOATOMHOIO Ta3a, paboTa MJealbHOIO ra3a, OTHOCUTENIbHAs BJIAXKHOCTh BO3/yXa,
KIIJI wmaeanbHOro TEMJIOBOTO [BUraTeNsl; 3JIEKTPUUECKOE TOJIe, HANpsHKEHHOCTH
AIIEKTPUYECKOTO TOJISI, HANPSDKEHHOCTH IOJISI TOYEYHOTO 3apsja WIN 3apsSKEHHOIO
mapa B BaKyyMe€ U B JIU3JIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIsl, pa3HOCTh
MOTEHLIMAJIOB, AJIEKTPOJABIDKYIIAs CHUJIa, CHJIA TOKa, HAIpPSHKEHHE, MOILHOCTb TOKa,
ANEKTPUUECKass €MKOCTh IJIOCKOTO KOHIEHCATOpa, COMPOTUBIIEHUE ydyacTKa LENH C
MOCNIE0BATEAbHBIM M MapaJyIeNIbHBIM  COEAMHEHHWEM  pPE3UCTOPOB,  SHEPTHUs
ANEKTPUUECKOTO MOJI KOHJIEHCATOPA;

- OOBACHATH OCOOCHHOCTH TMPOTEKAaHHWs (PU3HMUECKUX SBICHHNA: MEXaHHYEeCKOoe
JBWKEHHE, TEIUIOBOE JBWKEHHWE 4YacTHL] BEIIECTBA, TEIUIOBOE pPABHOBECHE,
OpoyHOBCKOE ABIXKEHHE, TU(PPy3us, nCIapeHHe, KUIIEHNE 1 KOHCHC AL, TUIaBICHUE
U KpUCTAJUIM3alUs, HANpPaBICHHOCTh  TEIUIONEpEedaud, JJIEKTpU3auus  Tell,
HKBUIIOTEHIIMAJIBHOCTH TOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA,

- MPOBOJNTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKOM BEIIMYMHBI OT APYTOH C
UCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHM, IpPU 3ITOM KOHCTPYHpPOBaTh YCTaHOBKY,
¢bukcUpoBaTh Pe3yJbTaThl MOITYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUJE
rpaduKoB C y4€TOM aOCONIOTHBIX MOTPEHIHOCTEH W3MEPEHUH, NenaTh BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHMUS;

- TPOBOJIUTH KOCBEHHBIE HM3MEpEHHsS (PU3NYECKHX BEJIWYHMH, TPU 3TOM BHIOMpPATH
ONTUMAJBHBIA METOJ H3MEpEHMsI, OLEHUBATh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

- TPOBOAUTH ONBITBI IO TPOBEPKE MNPEIIOKEHHONM T'MIOTE3bl: IUIAHMPOBATH
OKCHEPUMEHT,  COOMpaTh  JKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJIM3HpPOBATH
MIOJIyYEHHBIE PE3yJIbTaThl U JI€JaTh BBIBOJ O CTaTyCE MPEIIOKEHHOM TUIIOTE3bI;

- cobmroaTe mpaBuiIa 0e30MacHOro TPyAa MpU MPOBEACHUU HCCIEIOBAaHUNA B paMKax
y4eOHOr0 3KCIIEpUMEHTa, MPaKTUKyMa M y4eOHO-HCCIIEeI0BAaTENIbCKOW U MPOEKTHOM
JeSITEIbHOCTH C HUCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHMS;

- pemaTh pacu€THBIC 3aJa4Md C SBHO 3aJlaHHOM W HESBHO 3aJaHHON (pu3mUecKoit
MOJICJIBIO: HAa OCHOBAaHWW aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOpP (HU3HUECKOU
MOJICNIM, OTBeYaroule TpeOOBaHUAM 3aJaud, TNPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYyJaThl (U3WYECKUX TEOpPUH TMpH  HCIOJB30BAHUU
MaTEMaTUYECKUX METOJOB pEIIEHUs 3a/1ad, MPOBOIUTh pPAcué€Thl HAa OCHOBAHWUHU



MMEIOIIMXCA JAHHBIX, aHAJU3UPOBATh PE3YJNbTaThl W KOPPEKTUPOBATH METOJIbI
pelIeHus ¢ Y4ETOM MOMyUYeHHBIX Pe3yIbTaToB;

- pemath Ka4eCTBEHHBIE 3a/laud, TPeOyoIlnne NPUMEHEHUS 3HAaHUN W3 pPa3HBIX
pa3nenoB Kypca (pU3MKM, a TakKe HHTErpaluu 3HAaHUN U3 APYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO IEMOYKY PACCYXICHHH ¢
OTOPOY Ha M3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBICHUS;

- HWCIOJIb30BaTh TECOPCTHUYSCKHUE 3HAHUS JJIsi OOBSICHCHHS OCHOBHBIX IPHHIIAIIOB
paboThl WM3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB M TEXHOJIOTUYECKUX
MPOIIECCOB;

- TPHUBOAUTH TMPUMEPHI BKJIaa POCCHUCKUX U 3apyOEKHBIX YUYEHBIX-(PHU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU
U TEXHOJIOTHH;

- AHAJIM3UPOBATh M OICHUBATh TMOCICACTBUS OBITOBOM U MPOM3BOJCTBEHHOU
NESTEIbHOCTH YelOBEKa, CBSI3aHHOW ¢ (PU3MYECKUMH TMpoIeccaMu, C TO3UIIHMA
JKOJIOTUYECKON 0€30MacHOCTH, MIPEACTABICHUI 0 palMoOHAIBHOM
MPUPOJIONIONH30BAHUH, a TaKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTIKCHUH HAYKH U
TEXHOJIOTHH JIJIs1 JabHEHIIIETO pa3BUTHUS YEIOBEUECKOTO OOIIECTBA;

- IPUMEHSATH pa3iNYHble CIOCOObI PaboThl ¢ nH(pOpMaLHel PU3NIECKOTO COAEPIKAHUSI
C WCIOJB30BAHHEM COBPEMCHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHHA, TIPH ITOM
UCIIONIb30BAaTh  COBPEMEHHBIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMHM ISl  TIOMCKA,
nepepaboTKH W MPEAbSBICHUS Y4eOHOH H HAYYHO-TIOMYJSpHON wH(pOpMammm,
CTPYKTYpPUPOBAHHMSI W HMHTEpIpeTanud WHPOpPMAIUU, TOJYYSHHONH W3 pa3IUYHbIX
HUCTOYHUKOB, KPUTHICCKH aHAIM3UPOBATH MOJIyIaeMyI0 HHPOPMAIIHIO U OICHUBATH e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHalu3a
MCTOYHUKA UHPOpMAIUH;

- TMPOSIBISATH OPraHU3alMOHHBIE U TIO3HABaTENbHbIE YMEHHUS CaMOCTOSTEIILHOTO
MpPUOOpPETEHUsT HOBBIX 3HAHWW B TIPOIECCE BBIMIOJHEHUS MPOCKTHBIX M y4eOHO-
HCCIIE0BATENIbCKUX padoT;

- paboTaTh B Tpynme ¢ UCHOJHEHHEM Pa3MYHBIX COLUAIBHBIX POJIEH, MIaHHUPOBATH
paboTy Tpynmbl, palMoOHAIbHO paclpelneisTh HesTeNIbHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJleKBaTHO OIICHUBATh BKJIAJl KaXKJOTO U3 YYACTHUKOB I'PYIIbI B PEIICHHE
paccmaTpuBaeMoil mpoOIeMbl;

- TpPOSBIATH MOTHBAIMIO K Oyaymeid npodecCHOHaIbHOW MAEATEeIHbHOCTH II0
CIIEIUATILHOCTAM (DPU3UKO-TEXHHUECKOTO MPODHUIISL.

K xonny obyuenus B 11 knacce npenIMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y OOYUAIOLTNXCS YMEHHIA:
- TOHUMAaTh POJb (PU3UKH B SKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIMAIBHOW U
TUYECKOU cdepax NesTeTbHOCTH YelOBeKa, Pojb U MECTO (PU3UKU B COBPEMEHHOMU
HAy4YHOM KapTHHE MUpa, pOJib aCTPOHOMHH B MPAKTUYECKOH J€ATEILHOCTH YelIOBEKa U
JajdbHEHIIEM  HAYyYHO-TEXHUYECKOM  Pa3BUTHHM,  3HAYEHUE  OINUCATEIbHOM,
CHCTEMAaTU3UPYIOIICH, OOBSICHUTEIBHOW W TMPOTHOCTHYECKOW (DYHKIMI (U3HUEeCKOM
TEOPUH — HJIEKTPOJMHAMHKH, CHEIUATBLHOM TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, ponb GU3NIECKON Teopur B (HOPMHUPOBAHHUH TIPEACTABICHUN O (pu3nyeckon
KapTUHE MHUpa, MECTO (PU3UYECKOW KapTHHBI MUpa B OOIIEM pSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE;
- pasznuuaTh YCJIOBUS MPUMEHUMOCTH Mofeneil (U3MYecKUx Tel U MPOIEecCOoB
(sBNEHUI): OAHOPOJHOE DIEKTPUYECKOE U  OJHOPOJHOE MArHUTHOE  MOJIA,
rapMOHUYECKHE KOJICOAHUS, MAaTeMaTHYECKUH MAasATHUK, HJICAIbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCAIbHBIN KOeOaTeNbHbIN KOHTYp, TOHKas JINH3A,
MOJIeJIel aTOMa, aTOMHOT0 SiIpa U KBAHTOBOW MOJIENIA CBETA;



- pasnu4arh ycJIOBUs (TpaHUIIBI, 00JacTH) MPUMEHUMOCTH (PHU3NYCCKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (YHIAMEHTAJIbHBIX 3aKOHOB M OTPaHUYEHHOCTb
HCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

- aHAJIM3UPOBATh M OOBICHATH 3JIEKTPOMArHUTHBIC MPOLECCH U SBICHHS, HCIIOIb3YS
OCHOBHBIE TOJOXEHUSI M 3aKOHBl JJEKTPOAMHAMMKU U CHELHMAJIBHOM Teopuu
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHUs AJIEKTPUUYECKOro 3apsia, cuia AmIiepa, cuia
JlopeHiia, 3akoH SJIEKTPOMArHUTHOW WHAYKIWHU, mpaBwio Jlenma, cBs3p JDJIC
CaMOMHIYKUUHU B DJIEMEHTE DJJIEKTPUUYECKON LIENH CO CKOPOCTBIO M3MEHEHMS CHIIbI
TOKA, MOCTYJIaThl CHEIMAIbHON TE€OpUH OTHOCUTEIBHOCTH DUHIITEIHA);

- aHaJIM3MpOBAaTh U OOBSICHATH KBAaHTOBBIE IMPOLECCHI M SBIEHUS, MCIIOIB3YS
MOJIOKEHHS KBAaHTOBOW (hn3uku (ypaBHeHHE DWHIITEHHA 1 PoTodddexTa, mepBoIid U
BTOpOIl mocTynatel bopa, mpuHIMI COOTHOIIeHHs HeompeaenéHHocrei I 'eiizenbepra,
3aKOHBI COXPaHEHUs 3apsA0BOTO U MAacCOBOT'O YUCEINl U SHEPTHH B SJIEPHBIX PEAKIUIX,
3aKOH pa/InOaKTUBHOTO pacnaja);

- OmNMCHIBaTh (U3MYECKHE TPOLECCHl W SBICHHS, HWCHONB3YSd BEIHMYUHBL:
HaNpPsDKEHHOCTD  JIEKTPUYECKOrO IOJIs, IMOTEHIMAT 3JIEKTPOCTATUYECKOTO IOJIs,
pPa3HOCTh NOTEHLHUAJNOB, 3JEKTPOJABMKYIIAS CHUJIA, WHAYKIHMS MarHUTHOTO TIOJIs,
MarHMTHBI TIOTOK, cwia AwMIepa, HWHAYKTUBHOCTb, DJEKTPOABMXKYLIas CHIIA
CaMOMHJYKIUHU, PHEPrUsl MAarHUTHOIO IOJISI MPOBOAHHMKA C TOKOM, PENSTUBUCTCKUN
UMITYJIbC, TIOJHAs SHEPIUs, SHEPIusl MOKOS CBOOOJHON YaCTHIIBI, SHEPTHs U UMITYJIbC
($oTOHA, MAaCCOBOE YUCIIO U 3aps]l Apa, SHEPTUS CBS3H s1/1pa;

- OOBSCHATH OCOOEHHOCTH MPOTEKAHUs (PU3MUECKUX SBJICHUN: 3JIEKTPOMAarHUTHAs
MHIYKIUS, CAMOMHIYKIUS, PE30HAHC, MHTepQEepEHINS BOJH, TUPPAKIKUs, TUCTICPCHS,
MOJIHOE BHYTPEHHEE oTpaxeHue, hotoanektpudeckuit agdekt (bororddekr), anbda-
u Oera-pacmaabl  siAep, TaMMa-H3IydeHHE  siiep, (HU3UYECKHe  MPHUHIUIIBI
CIEKTPAIbHOIO aHAIN3a U paboTHI Jlazepa;

- OIPEJENITh HAllpaBICHWE MHAYKIMHM MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CHJIBI
Ammnepa u cuisl JIopenna;

- CTPOUTH H300paXCHHE, CO3/aBaeMOE€ IUIOCKHUM 3€pKajioM, TOHKOH IJIMH30M, u
pPacCUNTBIBATh €r0 XapaKTEPUCTHKH;

- IPUMEHATh OCHOBOIIOJIArarolue aCTPOHOMUYECKUE MOHITHS, TEOPUU U 3aKOHBI IS
aHanu3a U OOBSCHEHUS (PU3MUYECKMX IPOLECCOB, NPOMCXOIAIIMX B 3BE3AaX, B
3BE3IHBIX CHUCTEMax, B MEXIaJJaKTHUECKOW Cpele; IBIKEHUS HEOECHBIX Tell,
SBOIIONHH 3BE30 1 BeceneHHol;

- TIPOBOJMTH HMCCJEIOBAHUE 3aBHCUMOCTEH (PM3NYECKHX BEIMYMH C HUCIOJIH30BAHHUEM
HPSAMBIX U3MEPEHUH, IPY 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3YIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKHX BEIUYMH B BUAEC TpapuKOB C y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEHl  M3MEpeHWi, JelaTh BBIBOABI 10  pe3yJbTaTaM
UCCIIEIOBaHMS;

- IPOBOJUTH KOCBEHHBIE M3MEpPEHMsI (PU3MYECKMX BEJIWYMH, NPU STOM BBIOMpPATH
ONTUMAJIHBIA METOJ] HM3MEpEeHHs, OICHUBAaTh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUN;

- TPOBOJUTH OIBITHI 1O MPOBEPKE NPEUIOKEHHONW THIIOTE3bl: IJIAHUPOBATh
OKCHEPUMEHT,  COOMpaTh  JKCIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJIM3HpPOBATH
IIO0JIy4YEHHBIE PE3YJIbTAThI U AEJaTh BBIBOJ] O CTaTyCe NPEI0KEHHON TUIIOTE3BL;

- OIIMCBIBATH METO/IbI ITOJIy4ECHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHMI;

- cobmroaTe mpaBuiIa 0e30MacHOro TPyAa MpU MPOBEACHUU HCCIEIOBAaHUNA B paMKax
y4e0OHOI0 3KCIEpPUMEHTa, NPAaKTUKyMa U Y4eOHO-HCCIIEI0BATEIbCKOW M INPOEKTHOM
JEeSITEIbHOCTH C HUCIOJb30BAHUEM HM3MEPUTEIbHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000py10BaHMS;



- pemath pacy€THBIC 3aJayd C SBHO 3aJaHHONM M HESBHO 3aJaHHON (PU3MUECKOU
MOJIETIbIO: HAa OCHOBAaHMM aHAIM3a YCIOBHUS BHIOMpATh (PU3MUECKHE MOJIENH,
OoTBeYarome TpeOOBaHUSIM 3a/1a4uH, MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAaThl (PU3NYECKUX TEOpUU TMPH HCIOIH30BAaHUM MAaTeMAaTUYECKUX METO/I0B
pemieHust 3a7ad, MPOBOAUTH pacdy€Thl HA OCHOBAHUM HWMEIOIIMXCS JaHHBIX,
aHAIM3UPOBATh pE3yJbTaThl U KOPPEKTUPOBATh METOJbl PEIICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

- pemath KadyeCTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHs] 3HAHUM U3 pa3HBIX
paznenoB Kypca (U3MKHA, a TakKe HHTErpalldd 3HAaHUW W3 JPYTHX MPEAMETOB
€CTECTBEHHO-HAYUYHOI'0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY PaCCyXICHHU ¢
OTIOpPOi Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHNUS;

- HUCIONB30BaTh TEOPETHUYECKUE 3HAHUS NS OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboOTBl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYCCKUX YCTPOHCTB M TEXHOJOTHYCCKUX
MIPOILIECCOB;

- TPHUBOJIUTH TMPUMEPHI BKJIAJa POCCHUCKUX U 3apyOCKHBIX YUYEHBIX-(PH3UKOB B
pa3BUTHE HAYKU, B O0BSICHEHUE MPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
W TEXHOJIOTHIi;

- aHaNM3MpPOBaTh M OLIGHWBATh TMOCJIEJACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
JESITSIIBHOCTH  YEJIOBEKa, CBSI3aHHOW ¢ (DHU3WMYECKUMH MPOIECCaMM, C TIO3HUIIHMA
9KOJIOTUYECKOU 0e30MacHOCTH, MpeACTaBICHUN 0 palMoHaIbHOM
MIPUPOIOTIONB30BAHUH, & TaK)XE€ PAa3yMHOM HCIIOJIb30BAHUU JOCTIKCHUM HAayKH H
TEXHOJIOTH JIJIs TajdbHEeHIIero pa3BUTHS YeJI0BEUECKOro OOIIEeCTBA;

- IPUMEHSATH Pa3IMYHbIC CTIOCOOBI PaboThl ¢ HH(pOpMaIHEl PU3NIECKOTO COIACPIKAHUS
C HCMOJb30BAaHHEM COBPEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJOTHA, TIPU ITOM
UCIIONIb30BAaTh  COBPEMEHHBIC  HMH(DOPMAIIMOHHBIC  TEXHOJOTMH  JUIS  TIOWCKA,
nepepaboTKU W TMpEeAbABICHUS Y4Y4eOHOH M HAyYHO-TIOMYJSpHON uH(OpMaimu,
CTPYKTYpPUPOBAHHS W HWHTEpIpeTanud WHPOPMAIUU, TOJYYCHHOH W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIU3UPOBATH MOJy4aeMyl0 HHPOPMAIIUIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK MU HAa OCHOBE aHaiu3a
HMCTOYHHKA WH(DOpMAITUH;

- TpPOSABIATH OpPraHU3alMOHHBIE U I[I03HABATEJIbHBIE YMEHUS CaMOCTOATEIBHOIO
MpUOOpETEHUs] HOBBIX 3HAHUNW B MPOLECCE BBIMOJHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

- paboTaTh B Ipylnme ¢ UCHOJHEHHEM pa3iMYHbIX COLMAIBHBIX pOJieH, MIaHUPOBATh
paboTy TpyNIbl, palMOHATBHO paCHpeneisaTh IeATEIbHOCTh B HECTAHIAPTHBIX
CUTyalUsiX, aleKBaTHO OLIEHUBATh BKJIAJl KaKJOT0 U3 YYACTHUKOB I'PYIIIbI B PEIICHHE
paccMmaTpuBaeMoil mpoOIeMBbL;

- TpOSBIATH MOTHBAMI0 K Oyaymieid npodecCHOoHaIbHOW MAeATEIbHOCTH 10
CHEIHUATBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.



MMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOM ITPOTPAMMBI10 KJIACC

Kon
MpoBePsSIEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

10.6

10.7

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero odmero o0pa3oBaHus

JleMOHCTpHpOBAaTh Ha MpHUMEPax POJNb U MeCTO (PHU3uKH B (HOPMUPOBAHHUU
COBPEMEHHOM HayYHOW KapTHUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHi1, B PAKTUYECKOMN IEATEIBHOCTH JIFOAEH

Y4YuTBIBaTh TPAaHUIBl TPUMEHEHUS W3YUYECHHBIX (U3UYECKHX MOJETeH:
MaTepHalbHasl TOYKa, UHEpPLHAIbHAs CUCTEMA OTCYETa, a0COIIOTHO TBEpPAOE
TEJI0, UICAIBHBIN T'a3; MOJEIU CTPOEHUs Ia30B, JKUJIKOCTEH U TBEPIBIX TEll,
TOUYEYHBIH AIEKTPUUECKUI 3apsaa — IPH pelieHNH (PU3NYECKHX 3a1a4

PacnosnaBath (husmdeckue sBiieHHs (MPOIECChI) U OOBACHITH MX Ha OCHOBE
3aKOHOB  MEXaHUKH, MOJICKYJSIPHO-KUHETHUECKOH TEOpPHH  CTPOCHUS
BEUIECTBA W  DJJCKTPOJUHAMHUKH: PpAaBHOMEPHOE U PaBHOYCKOpPEHHOE
NpSAMOJIMHEHHOEe [IBUWXKEHHE, CBOOOJHOE TaJeHHE TeN, MIBM)KEHHE 110
OKPY)KHOCTH, WHEpIHs, B3auMoJAeUcTBUE Tel; auddy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUIKOCTEH M TBEPABIX TeJ, M3MEHEHHE 00bEMa Tel
IpU HarpeBaHuu (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHE, HCIIapeHHeE,
KOHJCHCAIINSA, TUIABJICHUE, KPUCTAILTU3AIINS, KUTICHUE, BIAXHOCTh BO3/yXa,
MOBBILICHUE JABJICHUS raza MpH €ro HarpeBaHUU B 3aKPBITOM COCYIE, CBS3b
MEXIy MapaMeTpaMu COCTOSHHS ra3a B M30Ipoleccax; 3JIEKTPU3aIHs Tell,
B3aUMO/ICHCTBUE 3aPsI0B

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, UCMONb3Yys (PU3MUECKUE BEIUYUHBI:
KOOpJMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHUE, Macca Tena, cuia,
UMIIyJIbC ~ TeJa, KUHETUYecKas JSHEeprus, NOTeHIMaJdbHAas JHEprus,
MexaHu4deckas paboTa, MeXaHH4ecKasi MOIIHOCTh; IPU ONMCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3NIECKUN CMBICI UCIIOJIb3YEMBIX BEIIMYHMH, UX 0003HAYCHUS U
eIMHUIIBI, HaXOAUTh (OPMYJIBl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO
BEJIMUYMHY C JPYTMMH BETMYMHAMHU

OnuceiBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I W TEIIJIOBBIE SIBJICHUA,
UCTIONB3Ys (PU3NYECKUE BEIMYHMHBL JaBICHUE Ta3a, TEMIIEpaTypa, CPeaHss
KHHCTHYCCKas OHEPTIUia XaO0THUYCCKOI'O JABUXXCHUA MOJICKYII,
CpeIHEKBaIpaTUdHasl CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora rasza, KOIQOUIMEHT TOJE3HOrO [EHCTBHS TETIOBOTO
JIBUTATENS; NPU ONHCAHUM TIPAaBHIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI
HCIIOJIb3YCMbIX BCINYHH, UX 0003HaYeHU U C€AUHUIbI, HAXOAUTH q)OpMy.TIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTHMHU BEITHYMHAM

OnuceiBaTh  M3y4YEHHbIE  JJEKTPUYECKHE  CBOMCTBA  BelleCTBA U
AJIEKTPUYICCKUE SIBIICHUS (IIPOLIECCHI), HCIONB3YS (U3MUYSCKUE BECIIMIHHBL:
ANEKTPUYECKUN  3apsAll, DJIEKTPUYECKOE TMOJe, HanpsHhKEHHOCTh — IOJ,
MOTEHIIMAJ, PA3HOCTh MOTEHUMAIIOB; MPYU OMUCAHUH MPABUIBLHO TPAKTOBATH
(bu3MYECKUN CMBICI UCTIONIb3YEMbIX BEMYHH, UX 0003HAYCHUS U CAUHMIIBI;
yKa3blBaTh (POPMYJIBI, CBSI3BIBAIOIIME JNAaHHYIO (DU3MYECKYI0 BEIHUYUHY C
JIPyTUMU BEJIMYUHAMU

aHATM3UPOBaTh (U3MYECKUE TPOIECCH M SIBICHUS, UCTIONB3Ys (PU3nUecKue
3aKOHbl M TPUHUHUIBL: 3aKOH BceMupHoro tsaroteHus, I, II u III 3axoHbI
HproToHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEpruM, 3aKOH COXPaHEHHUS



10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

UMIyJbca, HPUHIMI ~ CYNEepPHO3ULIUM  CHJI, TNPUHLUUI  PABHONPABUS
WHEPUUAIBHBIX CHUCTEM OTCUYETA; MOJEKYJSIPHO-KHHETUYECKYIO TEOPHIO
CTPOCHHUSI BEILIECTBA, TIAa30Bble 3aKOHbBI, CBS3b CpEIHEH KHHETHYECKOH
SHEPruM TEIUIOBOTO JIBJKEHUS MOJEKYJ C aOCOJIOTHOM TeMmIepaTypoil,
NEePBbIM 3aKOH TEPMOJIUHAMUKH; 3aKOH COXPAHEHUS JIEKTPUUYECKOIo 3apsaa,
3akoH Kyrona; npu 3TOM pasnuuaTh CIOBECHYIO ()OPMYJIHPOBKY 3aKOHA, €r0
MaTeMaTHYeCKO€e BbIpaXKEHUE U YCIOBUS (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH

OOBSICHATH OCHOBHBIE TMPUHIUIBI JEUCTBUS MAaIUH, HOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iuMyaTh  yCIOBHSI HMX  0O€30MacHOro
HCIIOJIb30BaHNs B IOBCETHEBHOM KU3HU

BEIMONHATE  3KCIIEPUMEHTHl TI0 HMCCIECIOBAaHHI0 (U3WYECKHUX SIBICHUH U
mponeccoB € UCIOJb30BAHUCM MPSAMBIX U KOCBCHHBIX H3MepeHHﬁ; Ipu 3TOM
dbopmynupoBaTh mpodiemMy (3amady) U THUIIOTE3y y4eOHOTrO SKCIEPUMEHTA,
coOupaTh yCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMSI, TPOBOJAUTH OTBIT U
(bOopMyIHPOBATH BBIBOBI

OcyuiecTBISTh MPsIMbIE U KOCBEHHBIC U3MEPEHUST (PU3MUYECKUX BEITHMYUH; TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CIIOCOO HW3MEPEHUsT M HUCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh  3aBUCHMOCTH ~ MEXAy  (U3MYECKUMH  BEIMYMHAMH  C
WCIIOJb30BAHUEM  MPSIMBIX HU3MEPEHHMM; NPU OTOM KOHCTPYHPOBATH
YCTaHOBKY,  (PUKCHpOBaTh  pe3yJdbTaThl  MOJIYYCHHOW  3aBUCHMOCTH
¢bu3nyecKUX BENWYMH B BUIE TaOnHI U TpaduKOB, AelaThb BBIBOABI IO
pe3yabpTaTaM UCCIEI0BAHMS

CobOmoaTh TipaBmiia O€30MMACHOTO TPYyAa MPU MPOBEIACHUH HCCIICIOBAHUN B
paMKax y4eOHOTO JKCIIEPUMEHTA, yU4eOHO-HCCIIeIOBATEIbCKON M MPOCKTHOM
NESITETPHOCTH € WCIOJNB30BaHUEM  M3MEPHUTENBHBIX  YCTPOHCTB U
71ab0paTopHOTro 000pyAOBaAHUS

Pemate pacu€rHble 3amaud ¢ SBHO 3aJaHHONW (PU3WYECKOW MOJCIBIO,
I/ICHOHB3Y$I (1)I/I3I/I‘-IGCKI/I6 3aKOHBbI U HpI/IHI_[I/IHLI; Ha OCHOBC aHaAJIN3a yC.HOBI/ISI
3a/1aud BBIOMpATh (U3UYECKYIO0 MOJIEIb, BBIICIATh (PU3UICCKUE BETUIHHBI U
bopMmyIbl, HEOOXOTUMBIE IS €€ peIeHHs], TPOBOANUTH PACUETHI U OIICHUBATh
PEaTbHOCTh MOJYUYCHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUYHNHBI

Pemrate kauecTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKU HETIPOTUBOPEUNBYIO
[EMOYKY PACCYKACHHIA C OTIOPO HAa M3yUeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYecKue SBICHUS

Hcnonp3oBaTh  IpU  pelIeHWHM  y4yeOHBIX  3aJad  COBpPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTHMM  JUId  IIOUCKA,  CTPYKTypUpPOBaHMA,
UHTEpPIPETAllUd M  TPEIACTaBICHUA Y4YEOHONH U  Hay4HO-NOMYJISIpHOU
UHPOpPMALIMK, TOJYYEHHOH M3 pa3lMYHbIX HCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOIyYaeMyt0 HH(OPMALIHIO

[TpuBOANTE TIPUMEPHI BKJIAa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3NKOB
B Pa3BHTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpPa, B Pa3BUTHE
TEXHUKU ¥ TEXHOJIOTUH

Hcnonp30BaTh TEOpPETUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOH >KU3HU
Iuist  obecriedeHusl 0€30MacCHOCTH MPU  OOpalieHuH ¢ nOpubopamu |
TEXHUYECKMMHU YCTPOHCTBAMH, JIJISI COXPAHEHUS 370POBbS U COOJIIOJCHHSA
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY KAIOMIEH cpere

PaGotaTe B rpymme c BBINOJHEHHEM pa3IMYHBIX COLUAIbHBIX pOJeil,



Kon
NMPoOBEPSAEMOT0
pe3yJbTara

11.1

11.2

11.3

11.4

11.6

IUTAHUPOBATh PabOTy TPYIIBL, PAIMOHAIBHO pAaCIpenensaTh 00S3aHHOCTH U
IJIAaHUPOBATEL ACATCIBHOCTL B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO
OIICHMBATh BKJAJ KaXIOTO U3 YYaCTHHKOB TpPYNIbl B  pEIICHUE
paccMaTpuBaeMou POOIEMBI

11 KJIACC

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusi

JleMOHCTpHpOBaTh Ha MpHUMEpax pojlb M MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTHI, B TNPAKTUYECKOW JACATEIbHOCTH JIOJEH, IEJIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

Y4uTBIBaTh TpaHUIBl TPUMEHEHUS M3YUYCHHBIX (PHU3HUECKUX MOJeneit:
TOYEYHBI DIIEKTPUYECKUM 3apsAl, sAepHas MOJENIb aTOMa, HYKJIOHHas
MO/JIEJIb aTOMHOT'O Si/ipa MPH peleHNH (HU3NIECKHX 3314

Pacno3naBate ¢u3nueckue siBiIeHUs (MIPOLECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB  JJICKTPOJUHAMHUKH W  KBaHTOBOW  (DM3HMKH:  3IEKTpUYecKas
IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aMMOJICHCTBHE MAarHWTOB, JJICKTPOMArHWTHAs WHIYKIHS, JICHCTBHUE
MAarHUTHOTO TIOJISI HAa TPOBOJHHUK C TOKOM W JBHKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHHS M BOJIHBI, MMPSIMOJIMHEHHOE pacTpOCTPaHEHHUE
CBETa, OTpaXXeHHe, TMpeloMiieHHe, uHTepdepeHuus, audpakuus U
nmoJisipu3aIiusl  CBETa, JUCIepcusi CcBeTa, (orodnekTpuueckuit  dddekt
(poroaddext), cBeTOBOE NaBICHHE, BOSHHKHOBEHHE JIMHEHYATOTO CIEKTpa
aToMa BOJIOPOia, ECTECTBEHHASI U HCKYCCTBEHHAS PaJHOAKTHBHOCTb

OnuceiBaTh HM3Y4YEHHBIE CBOMICTBa BeIllEeCTBA (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DBJICKTPUYECKYI0 HNPOBOJUMOCTb  pa3iIM4YHBIX Cpel) H
AJIEKTPOMAarHUTHbIE  SIBJIEHUS  (MIPOLIECCHI),  HMCHOAB3YS  (PU3NYECKUE
BEJIMYMHBL: JIEKTPUUECKUI 3apsijl, cujia TOKa, JIEKTPUUECKOE HalpshKeHue,
3NIEKTPUUECKOE CONPOTHUBIICHUE, Pa3HOCTh HoTeHuanos, J/1C, paboTa Toka,
MHyKIUsT MarHUTHOTO OIS, cuiia Amrepa, cuia JlopeHIa, UHIyKTUBHOCTb
KaTyIIKH, SJHEPTHsI AJIEKTPUUECKOT0 U MarHUTHOT'O MOJIEH, Mepuo1 U 4acToTa
KosiebaHuil B KosiebaTelbHOM KOHTYpE, 3aps] U CHuja TOKa B Ipolecce
FapMOHMYECKHX 3JIEKTPOMArHUTHBIX KojeOaHui, (POKyCHOE pacCcTOsSHUE U
ONTUYECKasl CUJIA JIMH3bI; IPU ONUCAHUU MTPABUIILHO TPAKTOBATh (PU3MUECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHMS] W €IUHUIIBI, YKa3bIBaTh
(GopMyJbl, CBS3BIBAIOIIME [AHHYIO (HU3MUECKYI0 BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMU

OnuceiBaTh M3yYEHHBIE KBAaHTOBBIC SBJIEHUS U MPOILECCH], HCHOIb3Ys
duznyecKkre BETUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETA, YHEPTHsi U UMIYJIbC (POTOHA, MMEPHOJ MOTypaciaga, SHEPTHs
CBSI3M aTOMHBIX sJiep; MpPHU OINKCAHUU TMPABWIBHO TPAKTOBATH (PU3NYECKUI
CMBICIT HCIIOJIb3YEMbIX BEJIMYUH, UX OOO3HAYEHMS] W €IUHUIIBL, YKa3bIBaTh
dbopMyIibl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIWYUHY C JIPYTHUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UUECKOM BETMUMHBI

AmnanuzupoBaTh (U3NYECKHUE MPOLECCH U SBJICHUS, UCTIONB3Ys (pusnueckue
3aKOHBI M TpHUHOUOBL: 3ak0H OMa, 3aKOHBI IIOCJIENOBATEIBHOTO U



11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

napajyieIbHOTO COEAMHEHUs MPOBOJIHUKOB, 3akoH Jlxoyns — JleHna, 3akoH
AJIEKTPOMArHUTHOW HMHIYKLUWHU, 3aKOH MPSIMOJMHEWHOTO pacnpOCTpaHEHUS
CBETa, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHEHHE
OnHmTeitna ans  gorodddexra, 3aKOH COXPAHEHUS DSHEPTUH, 3aKOH
COXpaHEHMs MMITyJIbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsjia, 3aKOH
COXPaHEHMsI MacCOBOIO YHUCJA, MOCTyJaTel bopa, 3aKOH paanoaKTHBHOIO
pacmaza; MpUd ATOM pa3IM4aTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHUE U YCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

OHpeI[eHSITB HaImpaBJICHUC BEKTOpA MHAYKIUHA MArHUTHOT'O ITOJI IIPOBOJHUKA
C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHna

CtpouTh W OMNHMCHIBaTH M300paKEHHUE, CO3/1aBAEMOE IUIOCKHM 3EPKajIoM,
TOHKOM JTUH30U1

BBIMOTHATE 3KCIIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3NYECKUX SIBICHUHA |
IPOIIECCOB C UCIIONB30BaHUEM MMPSIMBIX U KOCBEHHBIX M3MEPEHUH; TIPU 3TOM
dbopmynupoBath mnpobieMy (3amady) U THIOTE3y yu4eOHOro SKCIEepUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEIIOKEHHOTO 000pyIOBaHHS, TIPOBOANTE OIBIT H
(OpMyITUpPOBATH BBIBOIBI

OCYH.[CCTBJ'IHTB MMpsAMBIC 1 KOCBECHHBIC U3MCPCHUA (1)I/I3I/I‘IeCKI/IX BCJIMYHWH; IIpHU
95TOM BI)I6I/IpaTI) ONTHUMAJIBHBIM  CITOCOO U3MCPCHHUA W UCIIOJIB30BaTbh
HU3BCCTHBIC MCTOJbI OLICHKH HOFpGI.HHOCTGIZ H3MepeHHﬁ

HccnenoBaTh 3aBUCHUMOCTH  (DU3MUYECKUX BEJIMYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHHM; NPU 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PUKCHpPOBATh
pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEJTMYUH B BHJIE TAOIHIL
U TpauKOB, JI€JaTh BHIBOABI IO Pe3yJbTaTaM UCCIIEI0BaHUS

Cobnronate mpaBuiIa 0€30MacHOrO TPyAa MPH MPOBEICHUN UCCIIEAOBAHHUNA B
paMKax y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-UCCIIET0BATEILCKOW U IPOSKTHON
ACATCIIbHOCTHU C HUCIIOJIB30BAHHUEM HU3MCPUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHMS

Pemate pacu€rHBple 3amauM ¢ SIBHO 3aJaHHON (DU3MYECKON MOJENbIO,
I/ICHOJIB3Y$I (1)I/I3I/I‘-IGCKI/I6 3aKOHBbI U HpI/IHLII/IHBI; Ha OCHOBC aHaJIn3a yCHOBI/IH
3a/1aud BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIICIATh (DU3NUCCKUE BETUIUHBI U
dbopMmyIIbl, HEOOXOIUMBIE TS €€ pelIeHus], IPOBOAUTH PACUETHI M OLICHUBATH
peaTbHOCTh MOJYYCHHOTO 3HAYCHUS (PU3UUIECKON BEITMUUHBI

PemaTh KauecTBCHHBIE 3a/Ja4M: BBICTPAMBATH JIOTHYECKH HEITPOTUBOPECUNBYIO
IETIOYKY PACCYXICHHUH C OMOPOi Ha U3yUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3ndecKue BIeHUs

Wcnonp3oBath  mpu  pemieHMM — y4eOHBIX ~ 3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJOTHMM Ui  [IOMCKA,  CTPYKTYpHUPOBaHUS,
UHTEpPIPETAllUd M  NPEJICTaBICHUs yuyeOHOW M HAy4YHO-IOMYJISIPHOMN
UHQOpPMALIMK, TOJYYEHHOH M3 pa3IM4YHBIX HCTOYHHUKOB; KPUTUYECKH
AHAJTU3UPOBATH MOTydaeMyI0 HHPOPMALIUIO

OOBSACHATh TPUHIUNBI JEHUCTBUS MalllMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUA UX O€30MacCHOrO0 MCIOJIb30BaHUSA B
IIOBCEJHEBHOM KU3HU

[IpuBoAUTE pUMEPHI BKJIaZa POCCUICKHUX H 3apyOSKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAYKH, B O0BSACHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI

Hcnons3oBaTh TCOPCTUUCCKUC 3HAHHUA I10 (bI/ISI/IKC B HOBCGHHGBHOﬁ JKHN3HHU



11.19

uisi  obecriedeHus: 0€30MacHOCTH TMpU  oOpalleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHUS 30POBbS U COOIIOICHHUS
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpefe

PaGoTatp B rpymnme C BBHIMOJHEHHEM pa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUITaHUPOBaTh PabOTy TPYIIBI, PAMOHAIBHO paclpeneisiTh 00sS3aHHOCTH U
IUTAHUPOBATh JESITEIHPHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJCKBAaTHO
OLCHHUBATH BKJIa[g Kaxaoro nu3 Y4aCTHHUKOB rpyHIibl B peuIcHuc
paccMaTpruBaeMoid mpooOIeMbl



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA
10 KJIACC

Kon Koa npoBepsiemoro

e IIpoBepsiemble 371eMEHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

dusnka — Hayka o npupoge. Hayunele MeTo[bl
MO3HAHMS OKpYy»Karoulero Mupa. Poip skcriepumeHTa

1.1
U TEOpUHM B TIIpollecce INO3HAHWS IPHUPOIBIL.
DKCcIepuMeHT B (hU3HKe
1 MopenupoBanue ¢buznvecKux SIBJICHUHN u

nponeccoB. Hayunwsie rumnorte3bl. Puznyeckue
3aKOHBI M TeOopuH. ['paHUIBl MNPUMEHUMOCTHU

1.2 buszndeckux 3akoHoB. [Ipuniumn coorBeTcTBUA. POsh
U MecTo (u3uku B (HOPMUPOBAHHHM COBPEMEHHOU
HAay4yHOHW  KapTHHBI MHUpa, B  MPAKTUYECKOU
NEeATEIbHOCTH JII0JICH

2 MEXAHUKA
##HPar#t#tHKUHEMATUKA
Mexannueckoe JIBIDKCHHE. OTHOCHUTENHLHOCTD
2.1.1 MexaHudeckoro aBkeHmsa. Cucrema  orcuéra.
Tpaekropust

[lepemerienne, CKopocTh  (CpelHssl  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepHalbHOM
TOYKH, MX IMPOEKIUH HA OCH CHCTEMBbl KOOPAMHAT.
CrnosxeHue nepeMelieHni U CI0KEHHE CKOpOocTel

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBWKeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOPEHHs, IIyTH U IepeMeLICHUs
MaTEpHUaIbHON TOYKH OT BpEMEHU

CBoOopaHoe majieHne. Y CKopeHHue CBOOOTHOTO
IIaICHUS
2.1 Ac

KpusonnHeiinoe IBUKCHHUE. PaBHOMEpHOE
JBWKCHHE MAaTE€pUAIbHOM TOYKH IO OKPYKHOCTH.
YrioBas CKOpOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yacToTa. [{eHTpOCTpEMHUTEIPHOE YyCKOPEHUE

TexHudeckue yCTpOWCTBA: CIHMIOMETD, IBUKEHUE
CHapsJ10B, LIETIHbIE U PEMEHHBIE IEpeaadn

[TpakTueckue paboThl. l3MepeHHe MIHOBEHHOM
ckopoctu. MccnmenoBaHue COOTHOIIEHHUS MEXIY
Iy TSMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PAaBHbIE IIPOMEKYTKH BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIB)KEHHUM C Ha4aJIbHOU
CKOpPOCTBIO, PaBHOM HyJ0. M3ydeHue naBuxeHUs
LIapUKa B BS3KOW XUAKOCTU. M3ydeHne NBMKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIIEHO

#iHPari## IUHAMUKA

2.2
2.2.1 IIpunnun  orHocutensHOcTH ['amuied. Ilepsblit



23

222

223

224
2.2.5

2.2.6

2.2.7

228

229

2.2.10

3akOH HproToHa. IHepuumanbHbie CUCTEMBI OTCUETA
Macca tena. Cuna. [IpuHIMO Cynepno3uiyuy Cuil

Bropoii 3akoH HproToHa 1J11 MaTepuagibHOM TOYKH B
uHepiuanbHoit cucreme otcuéra (MCO). Tperuit
3akoH Hpl0TOHA [71s1 MaTepHalIbHbIX TOYEK

3akOH BceMUpHOTro TAroreHusa. Cuiia TSKECTH.
[IepBas kocmuueckas ckopocTb. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIbXKECHUSI W cwia TpeHus nokos. Kosaddumument
TpeHus. Cuiia CONPOTUBIICHUS NIPU JIBUKEHUM TeJa B
KUJKOCTHU WU ra3e

HOCTYHaTeJIBHOC nu BpamaTeanoe JOBUXXCHHUC
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHUJTbl OTHOCUTENBHO OCH BpaleHus. [1meuo
cuibl. YcnoBusl paBHoBecus TBEpaoro tena B MICO

TexHuueckue yCcTpoNCTBA: MOAIIMITHUKHY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Ipaktnueckue pabotel. UM3ydeHue  ABUKEHUS
Opycka MO HAaKJIOHHOM TUIOCKOCTH MOJA JeHCTBHEM
HECKOJBKMX cwil. MccnenoBaHue 3aBUCUMOCTH CHII
YOPYTOCTH, BO3HHUKAIOMIMX B  JaehopMuUpyeMoit
MPY>KUHE M PE3UHOBOM O0paslie, OT BEJIMYMHBI UX
nedopMmanuu. MccnenoBanue yclnoBH paBHOBECHS
TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILICHUS

#i##H#PariH##3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

232

233
234

235

2.3.6

2.3.7

2.3.8
239
2.3.10

Nmmynsc MaTepuanbHOU TOYKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. VIMITynbC CHIBI M1 U3MEHEHHE
MMITyJIbCa TeJIa

3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOE
JBUKCHHE

Pabota cuibl

MontHoCTh CHIIBI

Kunerndeckass dSHeprusi MarepualbHOM  TOYKH.
TeopeMao KUHETUYECKOU YJHEPTUU

[TorenunansHas 3Heprus. lloreHnmanbHas 3Heprus
YIpPYro neGpopMHUPOBaHHON IIPY’KHHBI.
[TorennmanbHas sHEprus Tenaa BOIM3HM MMOBEPXHOCTH
3eMiu

[loTeHuManpHbple U HEMOTEHIMAIBHbBIE CUibl. CBA3b
paboOThl HENMOTEHUMAIBHBIX CHJI C HM3MEHEHUEM
MEXAHUYECKOM DSHEPIUM CUCTEMBI TEJl. 3aKOH
COXPAaHEHHs MEXaHUYECKON SHEPTHH

Yupyrue u Heynpyrue CTOJIKHOBEHHS

TexHuueckue  yCTpOMCTBA:  JBHIKEHUE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIM MUCTOJIET
[TpakTuueckue paboTel. 3ydueHne cBsi3u CKOpOCTE



3.1

3.2

Tel Ipu Heynpyrom ypaape. MccnenoBaHue cBs3u
paboTel CHJIBl C WU3MEHEHHMEM MEXaHMYECKOUN
JHEpPruy Tena

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMMKA
###Par###OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOW TEOPUU

3.1.1

3.1.10

3.2.1

322

323

324

3.2.5

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM
teopun. bpoyHoBckoe aBmwxkenue. Juddysus.
XapakTtep JABMKEHHS M B3aMMOJCHCTBHUS YaCTHI]
BEILECTBA

Mogenu cTpoeHHus ra3oB, )KUAKOCTEW U TBEPIBIX TEI
A OOBSICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE JITHUX
Mozaenen

Macca MOJIEKYI. KomnnuecTtso BEIIECTBA.
[TocTostHHast ABoraapo

TermmoBoe  paBHOBecue. Temmeparypa u €€
m3mepenue. [llkana remnepatyp Llenscus

Mogens uaeanbHOoro raza. OCHOBHOE ypaBHEHHE
MOHeKy.]ISIpHO-KI/IHCTI/I‘-IGCKOﬁ TeOpI/II/I nacaJibHOI'O
rasa

AOcomoTHasE TeMIiepaTypa Kak Mepa cpeaHen
KMHETUYECKOM SHEPruM  TEIUIOBOTO  JABUKEHUS
yactui] rasza. [llkana remneparyp KenpBuna
VpaBuenne Knanelipona — MeHneneeBa. 3akoH
JlaneTOHA

["a3oBbIe 3aK0HBI. M30mpoLiecchl B HACAIbHOM Ta3e ¢
MOCTOSTHHBIM ~KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30X0pa, u3odapa

TexHUYecKue yCTporuCTBa: TEPMOMETP, OapoMeTp
[TpakTtuueckue paboTel. M3Mepenne mMacchl Bo3ayxa
B KJIACCHOM KoMHare. McciienoBanue 3aBUCHMOCTH
MEXy IapaMeTpaMu COCTOSIHUSI pa3peKEHHOI0 ra3a

OCHOBbI TEPMOJINHAMMKA

TepmonnHamuueckas cucrema. BryTpeHnHss
SHEpPrus TePMOJUHAMMYECKOW CHCTEMBI M CHOCOOBI
€€ U3MEHEHUS

KonnuectBo Temnotel u  pabora. BrHyTpeHHss
SHEprus 0JIHOATOMHOT'O HUJEaIbHOIO Trasa

Buasr TEIUIONEPEeIaUun: TEIJIONPOBOJAHOCTb,
KOHBEKIMSA, M3Iy4YeHue. TermoéMKOCTh  Telna.
YienpHass  TEIUIOEMKOCTb  BEIlECTBA. Pacuér
KOJINYECTBA TEIJIOTHI MPH TETUIONEPEIAue

IlepBbiii  3ak0H TepMOoAMHAMHUKH. [IpumeneHue
IIEPBOrO 3aKOHA TEPMOJMHAMHUKHM K H30IIPOLECCaM.
I'paduueckas uaTEpHIpeTanus paboTHI raza

Tenmosrwie MAaIlIUHBbI. [IpunHIUIIBL JIEUCTBUSA

TEIJIOBBIX MammmH. [IpeoOpazoBaHust >HepruM B
TEIIOBBIX ~ MammHax. KoadduuueHt mone3Horo



33

4.1

3.2.6

3.2.7

3.2.8

nevictBus (nanee — KI1/) rermoBoit marmmabl. [{ukin
Kapno u ero KIIJI

Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTb
IIPOLECCOB B Ipupoze. TemuoBble JBUTATENN.
DKoJorn4yecKkre mpoodaeMbl TEIUIOIHEPTeTHKI
TexHuueckue yCTpOWCTBA: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED

[Ipaktuueckne pabotel. M3MmMepenue yaenbHOU
TEIUIOEMKOCTHU

#i#HParfi## Al PETATHBIE COCTOSHMA BEIHIECBA. ®A30BbBIE ITEPEXO/IbI

3.3.1

332

333

334
335

3.3.6

3.3.7

4.1.1

4.1.2
4.13
4.1.4

[TapooOpa3zoBanue u KoHneHcanus. Vcmapenue wu
KUIIEHUEe. YJenbHas TemjuoTra mnapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUS
AOCOIOTHAs W OTHOCUTENbHAsl BJIAKHOCTh BO3yXa.
Haceimennslii nap

Teépnoe Teno. Kpucrammuyeckne u amop¢Hbie Tena.
AHM30TpONUsL ~ CBOMCTB  KpucTawioB.  JKunkue
Kkpuctauibl. COBpeMEHHbIE MaTepHAIIbI

[InaBneHne W KpucCTaUIM3aUMs. YJElIbHAas TEIUIOTa
riasnenus. Cyomumanus

YpaBHeHHE TEIJIOBOTO OaaHca

TexHudeckue yCTpOMCTBA: TUIPOMETP M ICUXPOMETD,
KAJIOPUMETP, TEXHOJOTHUU IOJIYYEHUSI COBPEMEHHBIX
MarepuajoB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HaHOTEXHOJIOTUU

[TpakTnueckne pabotel. M3MepeHwe  BIaKHOCTH
BO3JlyXa

OJIEKTPOAMMHAMUKA

##HPar#H#IJIEKTPOCTATUKA

DnekTpuzanus Teia. DIeKTpuueckuil 3apsa. JlBa Buaa
AIEKTPUUECKUX 3aPsI0B

[IpoBOgHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU
3aKOH COXpaHEHUs IEKTPUYECKOr0 3apsia
BsaumonerictBue 3apsinoB. 3akoH Kynona

DneKTpuueckoe ose. HanpsxénnocTts
JNeKTpuyeckoro nosd. IIpuHnum — cynepnosunmp.
JInHuu HanPsSKEHHOCTH DIIEKTPUYECKOTO OIS

Pabora cun snekrpocratuyeckoro mois. I[Torenmmarn.
Pa3zHocTh norennuanos

[IpoBogHMKM M AMPIEKTPUKH B TOCTOSIHHOM
INEKTPUYECKOM ToJIE. JsnexTpuaeckast
IIPOHUIIAEMOCTH

OnexrpoéMkocts.  KongeHcatop.  DneKTpOEMKOCTh
IUIOCKOTO  KOHJICHCATOpa. OHEpPrus  3apspKEHHOTO
KOHJICHCATOPa

TexHn4eckue yCcTpOHCTBA: IEKTPOCKOI, IEKTPOMETP,



4.2

4.1.10

3JIEKTPOCTaTHYECKas 3allnTa, 3a3eMJICHUE
AJIIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTED

[IpakTuueckue paboTbl. M3mepeHue 3IeKTPOEMKOCTH
KOHJIEHCATOpa

HH#HPar##H#IIOCTOSIHHBIN JIEKTPMYECKMI TOK. TOKU B PA3JIMYHBIX

4.2.1

422
423

424

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

CPEJIAX

VYcenoBus CyIIECTBOBaHUS IIOCTOSIHHOTO
ANEeKTpUUecKoro Toka. Mcrounnku Toka. Cuia Toka.
ITocTOSTHHEIN TOK

Hampspokenue. 3akon Oma 1715 yyacTka 1enu

DnexTpuueckoe COINPOTHUBIICHUE. VY nenbHoe
COTMPOTUBIICHUE BEIIECTBA

HOCJ’ICILOB&TCJ’IBHOC, napajjaCiIbHOC, CMCIIaHHOC
COCAUHCHUC ITPOBOJHUKOB

Pabora snekrpuueckoro Toka. 3akoH JDxoyms —
Jlenna

MOUIHOCTB 3JIEKTPUUECKOTO TOKA
anekTponaBwkymas cuina (mamee — OIAC) wm
BHYTPEHHEE CONPOTHUBIICHUE NCTOYHUKA TOKA. 3aKOH
Oma 17151 0JIHOM (3aMKHYTOM) 3JIEKTPUUECKON LEH.
KopoTtkoe 3ambIkaHue

DJEeKTpOHHAs NPOBOJMMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb ~ CONPOTHUBJIEHHMSI  METaLIOB  OT
Temnepatypbl. CBEpXIIpOBOAUMOCTh

OnexTpuueckuid TOK B BakyyMe. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[MonmynpoBomguuku. CoOcTBeHHass U MpPUMECHAs
MPOBOAUMOCTh TOJIYHPOBOJHUKOB. CBOMCTBa p-n
nepexoa. [lomynpoBoHIKOBBIE TPHOOPHI
DIEKTPUYECKUI TOK B 3JEKTPOJIUTAX.
DIIEKTPOJIMTHYECKAS AUCCOIMALIMS. DIEKTPOIIN3
DneKkTpudeckuii Tok B razax. CamMoCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA ~ pa3psld. PasznuuHble THUIBI
CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma
TexHudeckue yCcTpoucTBa: amMIepMeETp, BOJBTMETP,
peocTar, UCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIC

puoOpHI, AIIEKTPOOCBETUTENbHbIE puoopHI,
TEPMOMETP COINPOTHBIICHUS, BaKyyMHBIH O],
TEPMHCTOPbI u (boTope3nucTopsl,

HOJ'IprOBO,I[HI/IKOBHﬁ AUOoa, raJJbBaHHMKa

[Ipaktuyeckue paboThl. M3yueHHe CMeEIIaHHOIO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTtouHmka TOKa UM €rO
BHYTpPEHHETO COINPOTUBJICHUS. HaGmonenne
3JIEKTPOJIM3a



Kon Koanposepsiemoro
pasjena  JJIeMEHTa

4

11 KJIACC

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMTHAMUKA

##HtPartHH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAYKIA

43.1

4.3.2

433

4.3.4

4.3.5

4.3.6
4.3 4.3.7

4.3.8

439

4.3.10
4.3.11

4.3.12
4.3.13

4.3.14

4.3.15

IlocTtostHHBEIE MarHuUTHl. B3auMoencTBUE MOCTOSHHBIX
MarHUTOB

MaruutHoe mone. BekTop MarHUTHOW WHIYKIIUU.
[IpuHnun  cynepnosuLuu. JIluHum ~ MarHuTHOM
nHaykuu. KaptuHa TMHUA MarHUTHON MHTYKIIMH TTOJISI
MMOCTOSIHHBIX MarHUTOB

MaruutHoe moj€ NpPOBOJHUKA ¢ TOKoM. Kapruna
JUHUW TIONsL  JUIMHHOTO IIPSMOIO IPOBOJHMKA U
3aMKHYTOTO KOJIBLIEBOIO IPOBOJHMKA, KAaTyIIKH C
tokoM. OnbIT Dpcrena. BzanmozeiicTBre NpoBOHUKOB
C TOKOM

Cuna AMrepa, e€ MO1yJib U HalPaBJICHHUE

Cuna Jlopenua, e€ Monynb U HanpasieHUE. [IBH>KEHHE
3apsHKEHHOM YacTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
Pa6ora cunbl Jlopennia

SIBiIeHME PIIEKTPOMArHUTHOW UHAYKIUU

[ToTok BeKTOpa MAarHUTHON UHIYKIIMH

OJIC mHayKuu. 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMH
Dapanes

BuxpeBoe nsnektpuueckoe mnone. IJC uHaykuuum B
MIPOBOJTHHUKE, JIBIDKYIIEMCS MOCTYTATEIbHO B
OJIHOPOJIHOM MarHUTHOM TOJie

IIpaBuno Jlenna

NunyktuBHocTh.  SBnenne  camomHaykumu. JIC
CaMOMHIYKIUU

DHeprusi MarHUTHOTO MOJIsl KATYIIKH C TOKOM
DNeKTpOMarHUTHOE T0JIe

TexHuueckue yCTPOMCTBA: MOCTOSIHHBIE MAarHWTBHI,
AJEKTPOMATHUTBI,  BJEKTPOJBHUIATENb, YCKOPHUTEIN
3JIEMEHTApHbBIX YaCTHUILl, MHAYKLIUOHHAs NI€Yb
[TpakTuueckue paboThl. V3ydeHHe MarHUTHOTO OIS
KaTyllkKu ¢  TokoMm. HccinenoBanwe — neicTBHS

IIOCTOSIHHOIO ~ MAarHWUTa Ha  paMKy C  TOKOM.
HccenenoBanue sSBIeHUs 2I€KTPOMATHATHOM MHIYKIIUN

KOJIEBAHUA 1 BOJIHBI

#HPar#MEX AHNYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1
5.1.1

KonebarenpHast cucrema. CBOOOAHBIE KOJIeOaHUS.
l'apmonnueckue konebanms. Ilepwon, dactora,
aMITUTyAa U ¢a3a KojaeOaHui



5.2

5.1.10

5.1.11

5.1.12

[IpyxuHHBIA MassTHUK. MaTeMaTUYECKUN MasITHUK

YpaBHeHue FapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoen  auHaMHUYECKOE onucaHue
K0J1e0aTeIbHOTO ABM)KEHUS

[IpeBpamieHue SHEPrUM NpPU  TAPMOHUYECKHX
konebanusax. CBsA3b  aMIUIUTYABl  KoJeOaHM
WCXOJTHOW BEJIMYUHBI C aMIUTUTYIaMU KoJieOaHui e
CKOPOCTH U YCKOPEHUS

KonebarenbHblii KOHTYP. CBobonHbIC
UIEKTPOMArHUTHbIE  KolebaHMsd B  MJCAIBHOM
KonebaTeaIbHOM  KOHTYype.  AHAIOTUS — MEXIY
MEXaHUYECKUMU " AIEKTPOMAarHUTHBIMU
kosnebanusmu. ®opmyna Tomcona

3aKOH  COXpaHEeHHs] OSHEpPruh B  HUACATHLHOM
KoJIeOaTeIbHOM KOHTYpE

BrinyxneHnbie MEXaHUYECKUE KoieOanus.
Pe3zonanc. Pe3onancHas kpuBas. BeIHyXIeHHbIE
AJIEKTPOMAarHUTHBIC KOJICOAHNSI.

[lepemennbiii Tok. CHUHYycOMIAIbHBIA NEPEMEHHBIN
TOK.

MOIIHOCTh TEPEMEHHOTO TOKa. AMIUIUTYJHOE H
JIEHUCTBYIOIIEE 3HAUCHHE CUIIbI TOKA U HATIPSKEHUS

Tpancpopmarop. IlpousBoacTBo, mepemada u
norpebieHue 3JIEKTPUIECKON SHEPIUH.
OKOJIOTUYECKME  PUCKM  NPU  TPOU3BOJACTBE
aneKTprudeckor 3Heprun. KynbTypa ncrnoab30BaHus
AJIEKTPO3HEPTHH B TOBCEAHEBHON KU3HU

TexHuueckue yCTpPOMCTBA: ceiicmorpad,
JJIEKTPUYECKNN 3BOHOK, JINHUHU 3JIEKTpoIepeay

[IpakTuueckue paboTHI. HccnenoBanue
3aBHCUMOCTH MepHoja MajblX KojeOaHWil rpys3a Ha
HUTH OT JJUMHBL HUTM H  Macchl Tpys3a.
HccnenoBanne NEepeMEHHOr0 TOKAa B LENH U3
MOCJIEIOBATEIbHO  COEAMHEHHBIX KOHJEHCATOopa,
KaTyIIKW U pe3UCTOpa

#HHPar#MEX AHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

523

524

525

MexaHuuyeckre BOJIHBI, YCIOBUS PacHpOCTPaHEHUS.
Ilepnon. CkopocTh pacnpoCTpaHEHUsT M JJIMHA
BOJIHBI. [lonepeunslie U IPOAOIbHBIE BOJHBI
###Par###  Unatepdepennms u  audpaxius
MEXaHUUYECKUX BOJH

3Byk. CxopocTh 3Byka. I'poMKOCTb 3ByKa. Bricora
tToHa. TemOp 3ByKa

DONEeKTPOMarHUTHHIE BOJIHBL. YCIIOBUSL M3IIy4YECHHUS
ANEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTOpoB E, B M v B 31€KTpOMarHUTHOM BOJHE B
BaKyyMe

CBoMCTBa 3JICKTPOMAarHUTHBIX BOJH: OTpa)X€HHUE,



53

5.2.6

5.2.7

5.2.8

5.3.1

532

533

534

535

53.6

53.7

53.8

539

5.3.10

5.3.11

5.3.12

IIPEJIOMIIEHHE, HOJIIpU3aLus, Iudpakuus,
untepdepeniuss. CKOpPOCTh  BJIEKTPOMArHUTHBIX
BOJIH

[[Ixama »aeKTpOMarHUTHBIX BOJH. [lpumeHeHue
QJICKTPOMAIrHUTHBIX BOJIH B TCXHUKC U GBITy

[IpuHuummnb paanocBsizu i TEIICBUICHUS.
Pagnonokanusa. DJIEKTpOMarHUTHOE 3arpsA3HEHUE
OKpYXKAarOILEH Cpeabl

Texuuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasg [MArHOCTHKAa B
TEXHUKE M MEAMIMHE, pajgap, paguonpUEMHHK,
TEJIEBU30p, aHTeHHa, Tenedon, CBY-neup
#H#HPartH##OIITUKA

[IpsMonuHENHOE  pacnpoCTpaHEHUWE  CBeTa B
oaHopoxHou cpexe. JIyu cera

OtpaxkeHre cBeTa. 3aKOHbI OTPAKCHHS CBETA.
[TocTpoenne n300paKeHUH B IIIOCKOM 3epKalie

[Ipenomnenne cBeTa. 3aKOHBI MPEIOMIIEHHS CBETA.
AOCOJTFOTHBIN MMOKa3aTeb MPETOMICHHS

[TonHnoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIil yroa
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcusi cBera. CIOXKHBIM cOCTaB OEOro CBETa.
IIBeT

Coluparoriue ¥ paccewBarolue JHH3bL. TOHKas
muH3a. DOKyCHOE pacCTOSHME M ONTHYECKas cuja
ToHKOW JuH3bl. [locTpoenne wu300pakeHUN B
coOuparmux U pacceuBaromux nuH3zax. Dopmyna
TOHKOM JWH3EI. YBEJIMUYCHHE, TaBacMOe JTHH30H1

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH

Wutepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOIEHUSI MAKCUMYMOB U MUHUMYMOB
B  HMHTEp(EpPEeHLMOHHOM  KapTWHE OT  JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuuss cera. JludpaknuonHas peméTka.
VYcioBue HaOMIONEHHS TJIaBHBIX MAaKCHUMYMOB IpHU
MaJIcHHd ~ MOHOXPOMAaTHYECKOTO0  CBeTa  Ha
TU(QPAKIUOHHYIO PEIIETKY

[Monsipusanus cBera

Texuuueckue yCTpOiicTBa: OUYKH, ayma,
¢dotoamnmapar, MIPOCKITNOHHBIN ammapar,
MHUKpPOCKOT,  TEJIECKON, BOJOKOHHAs  OMNTHKA,
nudpakIMOHHAs peIETKa, TOJISIPOU]

[Ipaktuueckue pabotel. M3mepeHue mnoxazaTens
MIPEJIOMIICHUS. HccnenoBanue CBOWCTB
n3o0paxenuil B nuHzax. HaOmropenue nucnepcuu
CBeTa

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH



7.1

7.2

7.3

6.1

6.2
6.3
6.4

I'panuIpl IPUMEHUMOCTH KIACCUUECKON MEXaHMKHU.
ITocTynatel TEOPUHU OTHOCHUTEIIBHOCTH:
MHBAapUaHTHOCTb MOJYJS CKOPOCTH CBETa B
BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DUHIITEHHA

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMe[JIeHUE
BPEMEHH U COKpAIICHUE JTTHHBI

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs13b MacChl C PHEPTUEH U UMITYJIbCOM CBOOOTHOM
YacTHUIIbl. DHEPTUs IOKOSI CBOOOTHOMN YaCTHIIBI

KBAHTOBA ®U3UKA

#i#HPart###JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

7.1.2

7.1.3

7.1.4
7.1.5

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

®otonbl. ®opmyna [1nanka cBs3u sHEeprun GoroHa
C €ro 4acTOTOM. DHEPrus U UMITYJIbC (OTOHA

OtkpeiTHe U uccaenoBanue Gporodpdexra. OnbITH
A.T'. CroneroBa. 3akonsl potorddexra

VYpaBuenne OunmTeitHa g dotodddexra.
«Kpacnas rpanuna» gorosdpdexra

Hasnenue ceera. OnwiTel [1.H. JIeOenena
XUMHUECKOe JeHICTBUE CBETA

TexHuueckue yCTpOiicTBa: boTorIEMEHT,
dboTonaTurK, coTHeTHAsI OaTapesi, CBETOIUOT
CTPOEHUE ATOMA

Mopnens atoma Tomcona. OneiTel Pezepdopaa mo
HCCIEN0BaHUIO CTpOeHMs aToMa. [InanetapHas
MOJIEJIb aTOMa

IToctynarel bopa. HM3nydyeHnwe u  morjioueHue
(OTOHOB IpU NEpexoAe aToMa C OJHOI0 YPOBHs
9Hepruu Ha Jpyro. Bunel cnektpoB. Cnektp
YPOBHEH 3HEPTHH aTOMa BOAOPOJa

BosiHoBbie cBoiicTBa uwactuu. Bomnel ge bpoitns.
KopnyckynspHo-BonHoBoM nyanusm. Judpakuus
3JIEKTPOHOB Ha KpHUCTAILIaxX

CrnoHTaHHOE W BBIHYXKIEHHOE€  M3JIyuYCHHE.
YcTpoiicTBO U pUHIIKIT PabOTHI J1a3epa

TexHuyeckue yCTpOMCTBA: CHEKTPAJIbHBIN aHaIU3
(cekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

[Ipaktuyeckue padotel. Habmonenue nuHeivyaToro
CIIEKTpa

ATOMHOE PO

Meronsl HaOJII0ICHUS " perucTpanuu
3JIEMEHTAPHBIX YaCTHII

OtkpeiTHe paguoakTuBHOCTH. OnbiThl Pezepdopna
[0  ONpPEAENCHHI0O  COCTaBa  PaJUOAKTUBHOIO
n3nyyenus. CpoiictBa anbda-, Oera-, Tramma-
u3ydeHus. BnusHue pagnoakTUBHOCTH Ha YKUBBIE
OpTraHu3Mbl



7.3.3

7.3.4

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3
8.4

8.5

8.6

8.7

8.8

8.9

OTkpbiTHE TPOTOHA M HeWTpoHa. HyknonHas
Mozenb siapa [eiizenbepra — HBanenko. 3apsn
siapa. MaccoBoe uuncio saapa. M3oronsl
Anbda-pacnian. OJIEKTPOHHBIA W TO3WTPOHHBIN
Oera-pacna. I"amma-n3myudeHue. 3aKoH
PaauOaKTUBHOIO pacnana

DHeprusi CBA3M HYKIOHOB B siipe. SIIepHbIE CHUIIBI.
JHedekT maccsl siapa

Snepuble peakuuu. JleseHre U CUHTE3 SAEP
Snepupii  peakrop.  TepMOsIepHBIM  CHUHTES.
[IpoGneMbl M MEPCHEKTUBBI SIIEPHONM IHEPrETHKHU.
DKOJIOTUYECKHUE aCHEKTHI ACPHON IHEPTrEeTUKHI
OneMeHTapHble 4YacTHIlbl. OTKPBITHE MO3UTPOHA.
@yHJaMEHTAIbHBIE B3aUMOJICUCTBUSA

TexHuueckue yCTpOMCTBA: JO3UMETP, Kamepa
BuiibcoHa, simepHslil peakTop, aToMHas bomba

[Ipaktrueckue pabotel. HcciaenoBaHue TPEKOB
gacTull (1o TOTOBbIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nnoro neba. Co3Be3nus, sipkue 3BE3bI,
MIAHETHI, X BUIUMOE JIBMKCHHE

Conneuynas cucrema. IlnaHeTbl 3eMHON TpyIIIBL.
[InaHeThI-TUTaHTBl U WX CIYTHUKH, KapiIUKOBBIC
miagetrsl. Maineie Tesa CoTHEYHON CHUCTEMBI

Comane, ¢dotochepa u armochepa. ComHedHas
aKTHBHOCTh

Hctounuk sHeprun CosiHIa U 3BE311
3BE3MbI, WX OCHOBHBIE XapaKTEPUCTUKHU: Macca,

CBETUMOCTb, paauyc, TeMIiepaTtypa, ux
B3aUMOCBsA3b. JlnarpamMmma «CHeKTpaJIbHBIN Kjacc —
CBETUMOCTBY. 3BE3IBI TJIaBHOU
MOCJIEIOBATEILHOCTU.  3aBUCUMOCTh ~ «Macca —
CBETUMOCTBY JUIS 3BE3 ] rJ1aBHOU
MOCJIEI0BATEIBHOCTH

H#H##Par###BuyTpennee CTpPOCHHE 3BE3I.

CoBpeMeHHbIE MIPEICTABICHUS O TPOUCXOKACHUN U
ssosronni CoJIHIA M 3BE3. DTarlbl KU3HU 3BE3T

Mneunsiit Iyt — Hama T'anaktuka. CnupanbHast
CTpyKTypa I'anakTuku, pacrpenencHue 3BE3[, rasa
n e, llonoxxenue u aBwkenue ConHua B
lanakTuke. Ilnockas u cdepuueckas moaCHCTEMBI
lNamakTukn

Tunbl ramakTuk. PaguoranakTMKd W KBas3apbl.
UYEpHbIe ABIPHI B AIpax TAIAKTUK

Bcenennas. Pacmmpenne  BceenenHoil.  3akoH
Xabb6ma. Pa3zberanue ramaktuk. Bospact u pamuyc
Bcenennoii, Teopusi bonbpmoro B3peiBa. Mopenb



«ropsuer BeenenHol». PenMkToBOE M3nyueHue
MacmrabHas CTPYKTypa Bcenennoii.

8.10 Meraranakruka. Hepeménneie pooOIeMBbI
aCTPOHOMHU



ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJILHOM ITPOIT'PAMMBI CPEJTHET O
OBLIEI'O OBPA30BAHUA

Kon

HpOBepﬂeMble TpeﬁoBaHl/lﬂ K NPEAMETHBIM pe3yJibTaTaM 0CBOCHUA

NpoBepPseMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CPeAHEro 001ero

TpeOoOBaHUs

1

o0pa3zoBaHus

ChopmupoBaHHOCT, yMEHMH paclo3HaBaThb (PU3UYECKHE SIBICHUA
(mporeccsl) U OOBSICHATH UX HA OCHOBE M3YYECHHBIX 3aKOHOB

Bnagenne  ocHOBOMOJIArarOIMMH  (PU3NYCCKUMHU  TOHATHSAMH |
BEJIMYMHAMU, XapaKTEPU3YIOIUMHU HU3NYECKHE TPOIECCHI

ChopMUpOBAaHHOCTh ~ YMEHHI  NPUMEHSTh  3aKOHBI  KJIACCHYECKOU
MEXaHUKH, MOJICKYJIIPHON (PU3UKHU U TEPMOJUHAMUKH, SJIEKTPOJANHAMUKH,
KBaHTOBOM (M3MKHM A aHajau3a U OOBSCHEHUS SIBIEHUH MUKPOMMPA,
MakpoMUpa W Meramupa, pasiudarb YCJIOBHUs (TpaHuUIbl, 00IacTH)
NPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IMOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIIOJIb30BAaHHS YACTHBIX
3aKOHOB; AHAJIM3UPOBATh (PU3UUYECKHE IPOLIECCHI, UCIOJb3Ys OCHOBHBIE
II0JIO’KEHUS, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMUpOBaHHOCTh ~ YMEHMs  pa3iuyaTb YCJIOBUS  HPUMEHHMMOCTHU
Mojienell PU3NYECKUX TeN U MPOLECCOB (SIBICHUI)

ChopMupoBaHHOCTh YMEHHSI PEIaTh PacuETHBIC 33a4M C SBHO 33/1aHHOU
U HESIBHO 3aJaHHOM (U3MUECKOW MOJeNblo: Ha OCHOBAHWU aHAIM3a
YCIIOBHSI BBIOWMpaTh (U3WYECKHE MOJENH, OTBEYaIoUIne TPeOOBaHUSIM
3aa4M, MPUMEHSTHh (DOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIATHI
(¢u3NYECKUX TEOpUN MpPH HCHOJb30BAaHUM MATEMaTUYECKUX METOJOB
pelIeHus 3a1a4, TPOBOJAUTH PACUETHl HA OCHOBAHUM MMEIOIINXCS JaHHBIX,
AQHAIIM3UPOBATh pE3YyJbTaTbl U KOPPEKTUPOBATh METOJBI PELICHUs C
YYETOM IIOTYYEHHBIX PE3yJIbTaTOB

Pemarp kauecTBeHHbIE 3ajaud, TpeOyrollMe NPUMEHEHHUS 3HaHUM U3
pa3HBIX Pa3AeNioB MIKOJIHHOTO Kypca (PU3UKH, a TAKKE UHTETPAIlUU 3HAHUI
U3 JIpYyTUX TPEIMETOB €CTeCTBEHHOHAyYHOIO IIMKJIAa: BBICTPAUBATh
JIOTUYECKYIO LIETIOYKY PACCYXIEHUH C ONOpOMl Ha W3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SIBICHUS

Brnanenue 0OCHOBHBIMH METOJJaMH HAYYHOTO TTO3HAHHMSI, UCTIOIh3yEMbIMH B
¢u3uKe: MPOBOAUTH NPSMBIE M KOCBEHHBIE H3MEPEHUS (PU3HMUECKUX
BEJIMYMH, BBIOMpAs ONTHMAJBHBIH CHOCO0 HM3MEpPEHHS W HCIOJB3Ys
U3BECTHBIE METOZbl OLICHKU IIOTPEIIHOCTEd W3MEpPEHUN, MPOBOAUTH
UCCIIC/IOBAaHUE 3aBUCUMOCTEH (DM3MYECKHX BEIUYMH C HCIOJIB30BaHUEM
OpSAMBIX U3MEPEHUH, OOBSACHATH IMOJYyYEHHBIE PE3yJIbTAaThl, HUCHOJb3YS
¢du3nveckre TEOpUH, 3aKOHBI W TMOHSTHUS, U JIENaTh BBIBOJBI; COOIIOIATH
npaBuia 0€30MacHOr0 TPyAa MpPU MPOBEACHUU HCCIECIOBAHUN B paMKax
Y4eOHOTO JKCIIEPHUMEHTa M Y4eOHO-HCCIIEeIOBATEIBCKON JICATEIIEHOCTH C
HCII0JIb30BaHUEM U(PPOBBIX HU3MEPUTEIIBHBIX YCTPOMCTB u
71a00paTOPHOTO 000PYAOBAHHMS

ChopmupoBaHHOCT, YMEHHH aHATU3UPOBATH W OICHUBATH TOCIICICTBHS
OBITOBOM M TMPOU3BOJICTBEHHOUN JEATEIBHOCTH 4YEJIOBEKa, CBS3aHHON C
(UBUYECKUMU TIPOLIECCAMM, C TIO3HMIIMI SKOJOTUYECKOW O€30MacHOCTH;
NPEJICTaBICHUA O pPAlMOHAIBHOM MPHPOJIONOIB30BAHUU, a TaKXKe
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pa3yMHOM HCIIOJNBb30BAHUM JOCTMDKCHUH HAayKd M TEXHOJIOTHUH JUIs
JANTbHEHIIIET0 pa3BUTHS YEIOBEYECKOTO 00IIecTBa

OBnageHne  pa3lIWYHBIMH ~ crlocobamMu  paboTel ¢ MH(pOpMaruei
¢u3MYecKoro  colepKaHUS € HCIOJB30BAaHHMEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHIA; pa3BUTHE YMEHUN KPUTHUECKOTO aHaIH3a
Y OIICHKH JIOCTOBEPHOCTH IOIy4aeMOl HH(POPMALIUH

CdopmMupoBaHHOCTH YMEHUH MIPUMEHSTh OCHOBOITOJIAraroIue
ACTPOHOMHYCCKUC MOHATUSA, TCOPUH U 3aKOHBI JI aHAJIN3a U OG’bHCHeHI/IH
(Gu3NYECKUX TPOIECCOB, MPOUCXOIAMMX Ha 3BE3AAaX, B 3BE3AHBIX
CHUCTeMaX, B MEXKTaJaKTU4YeCKOW cpeje; IBWKCHHS HEOECHBIX Tell,
SBOJIIOINH 3BE31 U BecenenHoi



INEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
PU3UKE

Kon Kon
pa3nena/te  sygeMen  IIpoBepsieMblil 2JIeMEHT COAEPKAHUS
MBI Ta
1 MEXAHUWKA
1.1 KMHEMATHKA

111 Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTH MEXAHUYECKOI'O
" pBmkeHnd. CucreMa oTcuéTa

MarepuanbHas TOUYKA.

7 TPacKToOpHA
E& panmyc-BekTop:
Flt)=(xlr) e ) =(2)),

TPaeKTOpIIA,

T
&
~

|

IIepeMeIICHIIC:
1.1.2 AF =F(t))-F(t) =7, -1, = X
= (Ax, Ay, Az),

et

IIYTb.
CroxeHIle epeMelleHHIT:

Ay =0 + 4

CkopocTh MaTepUAIbHOM TOYKHU:

_ AT .
b=— =}'r :[U‘I.UT.U__].
Al |y '
Ax , .
v, =—| =X/, aHalOTI4HO U, =Y, v.=Z/.
1.13 At [y o :

CroeHHe CKopocTell: 0, =0, + 0, -

Brruucnenue nepeMenieHus U Iy TH MaTepUaIbHONW TOYKH IIPH
NPSAMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X MO TpauKy 3aBUCUMOCTH

Vx(t)

- _. AD .,
YCKDPEHIIE MAaTepPHAIEHOII TOYKIL: O = ﬂ—L =pn = [H;, L. ] .
Ty

Au C .
a,=—=*  =(u,) . aganorm4Ho a, = (v, ', a.=(v.)"
At At ' - o ’ o



Paenoveproe NpAMOTHHEAHOS JBICEEHHE .
X)) =xg+ vt

v (f) — vix = const

PaBHOYCKOpEHHOE NPSMOJIMHENHOE ABUKECHUE:!

() =x,+u r+ﬂr'*'r
- At Ox ~

v (t)=u, +at

116 @, =const

UET - l":tll.'f = EH.T ['\’-2 _'\'—1]

&

o+,
HPII IBILKCHIII B OIHOM HAIIPpABICHHH IIVIE S5 = %-I

e

CBobogHOe majienne. Y CKOpeHue CBOOOTHOTO TaICHUSI.

Vi

Yo o

0 Xo (

JIBukeHne Tena, OpOIIEHHOTO O] YTJIOM 0L K TOPU30HTY:

[.‘r{!} =X, +U, =X +U,cosa-f

4

P 2
1.1.7 \[I'I.'{?}= Vot Ut +g-‘T=jvG + Ussiﬂu-r—%

v (t)=uv, =uv,cosa

v (t)=uv, +gr=u,sina— gt

Kpueonmuneiinoe nemkenne. [[BHECHNE MAaTepHATEHOH TO9KH 110
OKPVAHOCTH.

Vrnoeas H THEeHHAY CHOPOCTE TOYKH: v = @k
2

1.1.8 HI]H PABHOMEPHOM IEHACHHH TOYEH II0 ORPVAHOCTH o = ? = 2o

.,
LlenTpocTpeMHTENEHOE VCHOPEHHE TOUEH: dp,. = — —w R . Ilommo

1..".
R
VCROPEHEHE MﬁprHﬂJ]LHOﬁ TOIEH




1.2

1.3

1.2.1

1.2.2

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

1.2.8

1.2.9

1.3.1

TBépnoe Teno. IlocTynarenpHOEe U BpallaTeIbHOE IBUKEHUE
TBEPJIOTO TENA

JMHAMUKA

Nuepumnansupie cuctemsl otcu€rta. IlepBeiii 3axkoH HproToHA.
[IpuHuun oTHOCUTENBHOCTH [ "anunes

T
Macca Tema. [InoTHOCTE BEIECTEA: 0 = —

i:_.?

Crna. [IpHEDHD cynepnozHIME CHI: fpum:,eﬁm = fl +f3 +...

L= —r——————

Bropo# zakom Hrroroma: gna marepuatsmof Togxm B HICO F, 1 = md)
Ap = FAr npnf = const

'-l-—. .-—h-
F, Fy

Tpetwmit zaxon HrroTora oma MaTepHaTeHRIX Touek: Fi; = —Fy;

Jarom BCEMHPHOTO TATOTEHHA! CHIB INPHTAEKCHHA MEETV TOTCTHBIM

LT
Maccamu paeael F = G e
Cuna toxectn. LenTp To®ecTH Tema. 3aBHCHMOCTE CHIEI THEECTH €
GMm
EEICOTEI h Hajl IOBEPXHOCTEEC ILTAHETH pamuycoM R mg = m
o

Cuna yopyrocta. 3axon ['vka: F, = —kx

Cuna tpemma. Cyxoe TpeHHe.
Cruna Tperna crombxenna: Fo, = ulV .
Cuna tperua noxoa: F_, = ulN

KoaddmumenT tpeuna

F
Haemenne: p = EL
CTATHUKA
o
F

MoMEHT CHIE OTHOCHTEIRHO OCH EPAINEHHA:
[M| =FL. rae | — mnewo cunel F' OTHOCHTETEHO OCH, TIPOXOJAmEit Jepes
Touxy O nepneHaHKyIApHO PHCVHEY




1.4

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

1.4.1

1.4.2

1.4.3

1.4.4

1.4.5

HfH’IP MACC TEIA. ]_I'.‘_‘HTP MACC CHCTEMEI MAaTCPHAITBHEIX TOTCE.

. myF] TRt
P =
mi Tyt

B ogsOopozsOoM mode TmxecTH (€ = comst) UEHTP Mace Telda COENAgaeT C
€T0 IEHTPOM TLKECTH
VYcnosus paBHosecus TBEpaoro tena B UCO:

[M,+M, +...=0
\[}:"1+F2+...=D

3akoHn [lackains
Jaenenne B swmakocT, nokoameiica 8 HCO: p = pg + pgh

Jamor Apxevena: Fagy = —Prurecs -
eCIH Teao H EHAkecTEs nokoatcd B HCO, To Fiup, = pelarecs
VenoEHe mMIABaHHA Tel

3AKOHBI COXPAHEHN A B MEXAHUKE

Hymmynee MaTepHATEHOH TOYEH: J = MV

Mymynsc cucteMel Ten: f=p) + 53 + ..

SBI{.OH HEMCHCHHA H COXPAaHCHIA HMITYIIBCA:

s HCO A5 =A@ + 53 + ) = FlosemeM + FopemsM + -

2 HCO , ecm AF = A, + 55 +..) = 0, ecmt Flonems + Frosenm + ... = 0

PeaxtHEHOS ABHCECHHE

F
\‘Ai;'.(x

PaGoTa cwibl Ha MaIOM TIepeMeEIICHUH:

A=|F|-|$f'|-c05 a=F_ -Ax

@

—

D
MOIIIHOCTD CHITBI:
€CIJIN 32 BpeMsI

At
paboTa CHIIbI H3MEHSIETCS Ha , TO MOLTHOCTD CHJIBI
AAd
P=— =F-p-cosd
ﬂf Ar—




1.5

1.4.6

1.4.7

1.4.8

1.5.1

1.5.2

Kunernueckas s3Heprust MaTepuaaibHONW TOUKH:

"y

)
il

[
b
3

3aK0H U3MEHEHHS] KHHETUYECKOW SHEPTUH CUCTEMbl MaT€pUATBHBIX
Touek: B UCO AExun = A1 + A2 + ...

IToTenumanpHas SHEPrUs:

JJI1 IOTCHIIUAJIBHBIX CHUJT
Al" = -Elnme:l-m - E"nﬂ*r&m_ = AE

- £ TIOTEHIT -

IloTeHumanbHas YHEPrUs MATEPUATIBLHON TOYKH B OJJHOPOAHOM I10JI€
TSKECTH:

Eremn = mgh .

33.KOH N3MCHCHHA U COXpaHeHI/IH MEXAHUYECKOM SHCPFI/II/I:
Enex = Esum + Emrex—m~

B IICO AEex = Agcex HEMOTEHLL CHI
B IICO AE,;:x = 0, €ClIH Aszcex renoresm caz = 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

["apmoHMueckue KojeOaHUs MaTepHabHOM TOYKU. AMIUIMTYyAA U
¢a3za xonebanuil. Kunemarnyeckoe onucanue:
x(f) = Asin( ot +o0,)

v () =x/.
a(f)=(v, ), =—o"x(f) =a +'x=0,
TJIC X - CMEIICHNE U3 PABHOBECHSL.

- a3
JuHavH9eckoe OMHCAHHE: Midy = —kx, [Oe k = micr™. ITO 3HAIHT, 9ITC

DHepreTuyeckoe ONHUCaHHE (3aKOH COXPAHEHUS MEXaHWYEeCKOH
SHEPIHUH):
2 ol

H.U‘Jri_rm}jm_kd _

2 2 2 2

CBs3b aMIUTUTYAbl KOJEOAHMH CMEIIEHUS MaTepUalbHOM TOYKH C
aMIUTUTYJaMH KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHS:

Upee =04, =04

[lepuona u yactoTa KoJeOaHUIA:



2.1

1.5.3

1.5.4

1.5.5

2.1.1

2.1.2
2.13
2.14
2.1.5

2.1.7
2.1.8

L A |
T = e =
® v
HepI/IOI[ MaJIbIX CBO6OI[HI>IX KOHC63HHI>1 MATEMATHUYCCKOI'O
MasiITHHUKA:

T=2IJI
g

[Tepron cBOOOIHBIX KOJI€OaHU TIPY>KUHHOTO MasiTHUKA!

TZEHJE
k

Brinyxnennsie kosnebanus. Pesonanc. PezonancHast kpuast
[Tonepeunele H npomonaEHEE BOMHEL (CEOpPOCTE pPacIpoCTpaHEHHA |
OIHHA BOTHEL A =vI = ?

Hurepdepermma u audbparxima eons

3ByK. CKOpOCTb 3ByKa

MOJIEKVYJISIPHASA ®U3UKA. TEPMO/INHAMUKA

MOJIEKYJISAPHAS ©®U3UKA

Mopenn CTpoeHus Ta30B, KUAKOCTEH W TBEpABIX Teil. Ilycts
TEpMOIMHAMHYECKasl CHCTEMA (TeN0) cOCTOUT U3 N OIMHAKOBBIX
N m
MoIekv. Toroa KOMHYecTED BemECTBA V = — = — |
J"l.-".g i
T
rae Ny — gucio Asoragpo, m — Macca CHCTEMEI (Tena), 4 — MOIApHa

MaCCa ECIIECTEA

TemioBoe IBUXKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
B3aunMoaelicTBUE YyacTHI BENIECTBA

Huddysus. bBpoyHOBCKOE TBHKEHHE

Monpens uneanpaoro raza B MKT

CBsi3p MeXay JaBICHUEM U CpeAHEW KUHETHUYECKON »Heprueut
IIOCTYNIAaTEJIBHOTO TEIUIOBOTO JIBHYKEHUS MOJIEKYJ MIEaIbHOIO ras3a
(ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp?) 2. —
DP=-—mjuw =—n-| — =—N-£_.
3 L2 3

rae m0 — Macca OJTHOM MOJIEKYJIbI,
N
: = 7z
— . KOHLEHTPALUs MOJIEKYI
AbGcomotHas Temnepatypa: T =t +273K

CBs3p TEMIEpaTypbl rasa cO CpEIHEH KHHETUYECKOW HHEprueu
MOCTYNATCJIBbHOI'O TCINIOBOT'O ABHUKCHUSA €0 MOJICKYJIL:



2.1.9 VYpasuenue p = nkT
Mogens ueanbHOro ra3a B TepPMOJANHAMHUKE:

( Vpaprerme Merrereesa — Kiareipora
| BEIpKeHHe U1 BHYTPSHHEH SHepTHH

VpaBHeHHe MeHzeneeBa — KianeiipoHa (OpHMeHHMBIE (

3AMICI):
oV ="RT =vRT =NkT, p=PEL
2.1.10 H H

BripaKkeHIle /1711 BHyTpeHHell 3HepIT 0JHOaTOMHOIO IIeal

raza (IIpIIMeHIIMEBIe (JOPMEI 3aIIICH):

L‘=%vRT =%NH _ 3 MR —ve, T = %pV

2

Jaxon [JaneToHa 719 JaBAEHHA CMECH PaspesicHHBIX TA20E!
2.1.11 p=p1+tpt+ ..

Hzonpoueccr B paspeskeHHOM raze ¢ NOCTOAHHBIM YHCIOM MOIEKV |
(C MOCTOAHHEIM KOIHYECTEOM BEIIECTEA V):
mzoTepMa (1 = const): pV = const |

H30x0pa (V = const): 2 = const -
2.1.12 Hz200apa (p = const): T COMSL.
[ padmecroe npencTaBneHns HI0Mpoueccos Ha pvV-, p -1 VI-
IHATPaMMAX.
O0LeIMHEHHEDT T'A20ERIH 2AK0H: p? = cownst

ATA MOCTOAHHOTD KOMHYIECTEA BEEIMECTEA V.

HaCBIIJ_ICHHBIG 1 HCHACBIIICHHBIC IAPHbI. KauecTBeHHas 3aBUCUMOCTD
2.1.13 IJIOTHOCTH W JaBJIEHUS HACBIIICHHOTO Mapa OT TeMIepaTyphl, HX
HE3aBHCHMOCTH OT 00BhEMA HACKHIIIEHHOTO Mapa



BaazmocTs BOSZOVEA.

O i e pna.]:-alir} _ .ﬁnapalir}
THOCHTEIIEHAT BIIAEFHOCTE: l?S = =
2.1.14 Pracemmmapa I:-T} FPracummmapa I:-T}

HN3MeHeHune arperaTHbIX COCTOSTHHUM BCIICCTBA: HCHAPCHUC U
KOHACHCAIUs, KUTICHHUC ) KUIKOCTHU

2.1.15

2.1.1 U3MeHeHue arperaTHbIX COCTOSSHUN BEILECTBA: IUIABJICHUE U

6  KpHCTaLTH3aIHs
2.1.1
[IpeobpazoBanue 3Hepruu B (ha30BBIX EPEX0aax

TEPMOJNHAMUNKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BHyTpeHHSS 3HEPIusl

Tennonepenaya Kak crocod M3MEHEHUs BHYTPEHHEH sHepruu 0Oe3

223
coBepiieHus padoTel. KoHBeK1MsI, TEIIONPOBOAHOCTD, U3JTy4YEHHE

KomsaecTEO TEIIOTEL

224

VoemeHad TEILTOEMEOCTE BemecTea o O = emAT
VY aenpHast Terora napoodpazosanus L: Q = Lm.

2.2.5 VYnenwpHas TeroTa miaBiaeHus A: O = Am.
VY nenpHas TemoTa cropaHus Tommsa q: Q = gm

296 DneMeHTapHAd padoTa B TepMomuHamure: A = pAl” .

Brmmcaenne padoTs! no rpadHky nponecca Ha pV-IHATpaMME
Ileperni saxon Tepuvoguranmrn: (O = Al +4p = (U —Uh) + 4
227 Ammadara: 013 =0 = Ap=(U1—-Th)=Al

2.2.8 Bropoii 3akoH TepMmoauHamMuKku. HeoOpaTumeie rpoiieccel
[TpuHMne! aeiictBus TermnoBbix MamuH. KIT/I:

_I_]:Aaa.mt :--Harp_|--xun| |-.xcut|
2.2.9 Qm Qm Qm

MakcumansHoe 3Hauenue KII/. Iukn Kapho:

T —T,.. T
2210 mMaxm =Tgg, =————— =]1-_F
Taars Ty
2211 VpaeneHne TewIoBoro oamanca: h + G+ 0 +...=0
SJIEKTPOAUHAMUKA
SJIEKTPUYECKOE ITOJIE

OnexTpuzanus TeJl U €€ MpOsBICHUA. DIEKTpUUECKUd 3apan. JBa
3.1.1 Buma 3apsga. OJIEMEHTAapHBIA HJIEKTPUUECKUUA 3apsi. 3aKoH
COXpaHEHHUs AIEKTPUIECKOTO 3apsia

3.1.2 BsaumopeiicTBue 3apanoB. Toueunsie 3apsiabl. 3akoH KynoHa:



3.2

B OJJHOPOJIHOM BELIECTBE C JUNIIEKTPUYECKON TPOHUIAEMOCTHIO
Lle

q,

F=k|‘?1|'|?: __ 1 _|‘-'.?'1|'1
g 4nes, o

3.1.3 Dnexrpuyeckoe noiie. Ero neficTBue Ha 3IEKTPUUYECKUE 3aPsiIbl
F

G rpodmEsnt

HanpazEraoCTE 3nekTpHIecrOT0 moaa: £ =

3.1.4 Ilone rogewnoro zapaga: K, = kgq )
}J&

—

ongHOpogHOe moae: E = const.
KapTHHE! THHHA HanpAEEHHOCTH 3THX IIOTIeH

HOTEI—H.'I}-IE:.[I:HGCTL SICKTPOCTAaTHICCROTD ITOVIE.

Paznocte motennmanoe u Hanpmrerne: A3 = g(¢) —¢r) = —gAgd = gqU

[loTeHnHATEHAT 3HEPTHA 3apAa B MIeKTPOCTaTHIECKOM Toae: I = gg

A=—AW
3.15 W

[MoTemman SNEETPOCTATHICCROID ITOJLA . I.‘IJ = —
&

Ceazs HANpLEEHHOCTH IOMd H 2 pPasHOCTH  [OOTEHIHAIOEB

OJHOPOTHOTO 3MeKTpocTaTEdeckoro mona: U =Ed

TMpuEmEn CYTIEPIIOZHITHH 3IEKTPHYECKHX
3.1.6 E=El_ﬁg_...=¢=¢l+g5j+...

HPGBG,ZI;HI»HU-I E NICKTPOCTATHYECEOM ITOIE.

VeIIOBHE PABHOBECHA 3apAf0E. BHYTPH NpoBomHHKa E- =0 | BHyTpH I

3.1.7
HA [IOBEPXHOCTH MIPOBOJIHHKA ¢ = const
31 JAusnexTpuku B AJEKTPOCTaTUYECKOM moje. JudnekTpuueckas
) MIPOHHUIIAEMOCTh BEIIIECTBA €
Korgencarop. nekTpoéMEOCTE KoEIeHCcaTopa: C = % .
ggpS
3.1.9  BnexTpodmEocTs mIockore KoHAeHCcaTopa: C = —3 =&y
d
IlapannensHOE COETHHEHHE KOHAEHCATOPOE:
g=qtq@+t. U =U0=  Crpay O+ G+
3.1.1 TlocaegoraremeHOe COEIHMHEHHE KOHISHCATOPOR:
0 . 1 1 1
[;: L.l +L'2___1g1 =g1=.., = — 4+ — + __
- Cnu:}m Cl CE
. gqU CU* gq*
3.1.1 OHeprua :apTEESHHOTO KOHIeHCcaTopa: W, = 53 == 2

3AKOHBI ITOCTOAHHOI'O TOKA
3.2.1 Cwna Toka:



322

3.23

324

3.2.5

3.2.6

3.2.7

3.2.8

3.2.9

ITocTostHHBIN TOK: | = const
Jns nmocrosiHHOrO TOKA = It

VY cnoBus CymecTBOBAHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

o
R

B.TIEI{TPH'IECI{QE COMPOTHEICHHE. 3aEHCHMOCTE COMMpOTHEIICHH

Jaxon OMa qng vaacTra memi: | =

OOHOPOOHOTDY IIPOBOOHHEA OT €0 JIHHBL H CCUCHHA. T.“TC['E.'.[I:HU

[

COIIPOTHEICHHE ECINCCTEA. R= ’D_Q

‘&CIGPI'."EEIECBH

g

Heroummyn Toka. 3 C mcroummka Toka: E =

BI—I_‘:.-'TPEI—IHEE COTIPOTHEICHHE HCTOTHHEA TOKA

Jaxor Owma mng nonso#H (3aMEHVTOH) anekTpudeckod nem: E=IR +1

E

otEygal = —

P
E.r
= R

Hﬂpﬂ..l'IE‘I[hHGE COECIHHCHHE [IPOECIHHEOE

_ . 1 1 1
1 z 1 = | Rnapa:m Rl RE
HOCJE‘,:[DBE.TEJEHD'E COCOHHCHHC IIPOEOIHHEOE

U=U1 _UZ_ .--=I1=IJ = s Rmu::[ :RI +R1_

PatoTta snexTpidecrkoro Toka: A =Tt
3

3axon Txovra — Jlenna: O = I°Rr .
- e
Hapemcrope R - Q=A=I"Rt=1Ut= ?f

MomHoCTb SJICKTPHUYECKOT'O TOKA:

Ad )
P=—0 =JU
TemioBast MOIITHOCTD, BbIJIEJsIeMasi HA PE3UCTOpE:
. P
P=I'R=—=1U
R
MoniHocTh HCTOYHHKA TOKA:
MA
— CT. CHI —
PE = =FEJ
At

Ar—y0
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34

3.2.1

3.3.1

332

333

334

3.4.1

34.2

343

3.44

CBOOOJHBICE HOCUTENN SJICKTPUUYECKUX 3apsOB B IMPOBOIHHUKAX.
MexaHu3Mbl TPOBOAMMOCTH TBEPABIX METAIJIOB, PAacCTBOPOB H
paCHJIaBOB BHGKTpO.HI/ITOB, Ira30B. HOJIYHpOBOl[HI/IKI/I.
[TomynpoBOAHUKOBBINM THOT

MATHUTHOE I10JIE

Mexanrgeckoe BraHMOZeHCTEHe MarHHTOE. MarmwtHOe mome. Bektop
MArHHTHOH HHOVKIHH. [IpHHITHD cymepnozHITHH MATHHTHEIX ITodef:
g = g 1 —_g K+

JIpmEE HHOIVEIIHH MarHHTHOTO 1014, KapTHHa NIHHHE HHIVEIH
MATrHHTHOTO TOIA [OJOCOEOTO H IIOTKOEOODPAZHOIO IIOCTOAHHED

MarHHTOE

OneiT Opcrena. MarHuTHoe mojie MpoBOAHMKA ¢ TOKOoM. Kaprtuna
JUHUA  WHAYKUMUM  MarHUTHOTO  TOJMS  JUIMHHOTO  MPSIMOTO
IIPOBOJAHMKA M 3aMKHYTOI'O KOJIBIEBOIO MPOBOJHUKA, KATYIIKU C
TOKOM

Crna Avmepa, e manpaenenne H penmguna: Fy = [Blsina | roe o — yror
METY HalparTeHHeM IPOBOIHHEA H BEeKTopoM B
Cuma Jlopenma, e€ manpaetenne u semranna: Fr,, = |g|vBsina

IOe o — VOO Me#EOy BekropaMu Vv H B | JIEickeHHe 2apmieHHO

9ACTHIIE] B OMHOPOAHOM MATHHTHOM IIOIE
OJIEKTPOMATHUTHAA MHAYKIOWA

[loTox eexkTopa MaranTHOH HEOoyvEmE: © = B,.5 = BScosa

i /’;:
" i
T . )

SBnenue 3nekTpoMariuTHOM nHAYKIuU. DJ1C nHayKuu
3aKOoH AIEeKTpoMarHuTHoM nHAykuu dapanes:

AD
E = =@

A0

7

¢ J’




SNC HEIVEINHE B IpIMOoM IPOEOTHHES ITHEOH |, ABMEVIIEMcE CO
cropoctero vV (V L [) B ogmopoamoM MarauTHOM none B: | E;| = Blvcos
. TAE oL — YTOT MY BeKTopoM B H HOpMATE K IITOCKOCTH, B

KOTOPOH Mexar BekTopel [HY ;ecm [ L B uv 10 |E;| =Blv

3.4.5 [IlpaBuno Jlenuna
Hugykmaemocts: L = % ,am P =L1

Camounnykuus. 9JIC caMOMHAYKIUU:

3.4.6 A
E, =—L—L =11,
At —
. LF
JHEPrHA MAarHHTHOTO MOIIA KATYIIEH C TOKOM: W1 =
2
3.4.7
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHIU S Y1 BOJIHBI
KoneGarenbublii  KOHTYp.  CBOOOAHBIC  3JIEKTPOMArHUTHBIE
KoJieOaHus B UCaTbHOM KoJIe0aTeIbHOM KOHTYpE:
[9(1) = Gomesin 0t +0,)
3.5.1 Fy ! - - : -
I{t)=q,=wg__cos(wf+q,|=1__cos(af+q,)
®opuyaa Tomcona: T =272 LC | oTkyaa o = E = L
CBsI3b aMIUIUTYIBI 3apsijia KOHJIEHCATOpA C aMIUIUTYIOW CHIIBI TOKa
npd  CBOOOJIHBIX 3JCKTPOMArHUTHBIX KOJCOAHUSX B HACATHLHOM
K0JIeOaTEIbHOM KOHTYPE:
Im
Goax =
6}
3aKOH COXpaHCHHsI SHEPTUH B HIeaTbHOM KOJIeOaTeIbHOM KOHTYpE:
3.5.2

3.5.3 BsIHYXACHHBIC 2JIEKTPOMArHUTHBIE KoeOanus. Pezonanc

[lepemennbiii Tok. IIpomsBoacTBo, mnepegaya u  HOTpeOICHHUE
AIIEKTPUYECKON SIHEPTUU

3.54 CL—E Hl CL—: Hl
+ = = X — const.
2 2 2 2

3.5.5 CaoiicTBa JJIEKTPOMAarHWTHBIX BOJH. B3aumHas opueHTanus




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

3.6.5

3.6.6

BCKTOpOB B ?HeKTpOMaI‘HHTHOﬁ BOJIHC B BaKYYMGI
E1B1¢
]_HKaJ'Ia SHGKTPOMaFHI/ITHI)IX BOJIH. HpI/IMeHeHI/Ie BHGKTpOMaFHI/ITHBIX
BOJIH B TCXHUKEC U 6LITy
OITUKA

[IpsiMonuHEtHOE pacHpoCTpaHEHUE CBETa B OJHOPOJHOM Cpene.
Toueunslit ucTouHuk. Jlyd cBera

JaK0oHEI OTpaXeHHd CReTa. o = 3

alp

[TocTpoenue n300pakeHUi B TUIOCKOM 3€pKaje
3aKOHBI IPEJIOMIICHHS CBETA.

[Ipenomaense creTa: 1S = M58,
_ - c
ADCOMOTHELH NOKA3aTeNs IPEeTOMICHHA: Ma5e = —
. 1z V1
OTHOCHTEIBHEIA MOKA3ATENb MIPEIOMICHHA. Homg = — = — .
M W

=

mn

D

XoJ nydeit B Ipu3Me.

n

\"1 = \'2 - .”1}.1 = .”'2}.2

CooTHOILIIEHUE YAaCTOT U COOTHOIIIEHUE IJIMH BOJIH HpU MNEPEXOoac
MOHOXPOMATHYECKOTO CBETa 4Yepe3 TpaHWIly pas3liena JByX
ONTHUYECKUX CPEI:

n,<n, n,

Clnp

[TonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHbI yroil MOJIHOIO BHYTPEHHETO OTPAKEHUS:

1 M2

S, = — = —
oy  H]

Cobuparomye u paccenBaromue JUH3BL. ToHKas nuH3a. DOKyCcHOE
pPacCTOsTHUE U ONTUYECKAsl CUJIAa TOHKOW JIMH3bI:



3.6.7

3.6.8

3.6.9

3.6.

3.6.1

3.6.1

4.1

1

D=—
F
DopuviIa TOHEOH THHZERL E + 1 = l
P ) "d f F
VEeqmgeHHe, JaEacMoe THH30H: | = E = m
o Td o T H 4
¥
H F

F\ h

B cygae pacceHEarOmMeH THH2EL
1
D=0 F=—==0,

LI

H d
~r
Xopn ny4a, IPOLIEQIIETO JIMH3Y IO NPOU3BOJIBHBIM YIVIOM K €€
raBHOM onTuueckoit ocu. Iloctpoenune u3z00pakeHUd TOYKU H
oTpe3Ka MpsAMOl B cOOMpAIOUIMX M PAaCcCEMBAIOLIMX JIMH3aX U UX

CHUCTCMaAx

@otoanmnapar kak ontudyeckuil npubop. ['nmaz kak onTHueckas
cucreMa

Wutepdepennust  cBeta. KorepeHTHble HUCTOYHHUKH. Y CIOBUS
HaOJII0IEHUST MAaKCUMyMOB M MUHHMYMOB B HHTEpP(EpPEHIIMOHHOMN
KapTHUHE OT JIByX CUH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB:

"

LE
MaKCHIMYMBI — A=2m—, m=0,+1,£2,

i

H+

3 .

y o
MITHIIMYMBI — A=(2m+ )=, m=0.£1,

£l

I+

2,+3 .

Hudpakuus  cBera.  udpaknuonHas  pemeérka.  YcioBue
HAOIO/IEHUsT TJaBHBIX MAaKCUMYMOB IpPU HOPMAJIbHOM MaJCHUU
MOHOXPOMATHYECKOTO CBETa C JUIMHOW BOJHBI A Ha PEIIETKY C
nepuoom d:

R e o el ‘et B’

dsing, =mA,m=0+-1+-2,+/ -3, ..

Hucnepcus ceeta

KBAHTOBAS ®U3UKA
KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M



4.2

4.3

4.1.1

4.2.1

422

423

43.1

432

['unore3za M. ITnanka o kBantax. ®opmyna [lnanka: E = hv

h
@otonEl JHeprud borona: E = hv = ae =pc .
Hymymec dotona: p = E_m = h
c ¢ A

dotoaddext. OmbiTet A.I'. CronmeroBa. 3akonbl (hoTodddhekra
VYpasuenue DitamTeiHa 11 poTodddexra:

Eu:}ur_\mna = Aeexoga + Eommax.

he he
rae T-Eﬂ;rn:nna == —, Aprom =V, =
A irp
W:mm
E .= =all__
HHPHLIY 2 el o

JlaBneHue cperta.
JlaBieHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO MOBEPXHOCTh M HA
MOJIHOCTBIO IMOTJIOIIAINY 0 TOBECPXHOCTDH

OU3NKA ATOMA
IInanerapHas MOJ€ENb aTOMA

[Toctynater bopa. Wznyyenwe u morjouieHue (GOTOHOB TpHU
Iepexo/ie aTOMa C OJJTHOTO YPOBHS SHEPTUH HA JPYTOM:

hv =,;£ =|E, —E

TR

m
“mn

JInHelyaTelie CIEKTPBI.
CriekTp ypOBHEW SHEPrUHU aTOMa BOJOPOAA:

_ -1363B

“

, n=1,23 ..

"

1

OU3NKA ATOMHOI'O AJIPA

Hyxnonnast monens siapa ['eitsenOepra — MBanenko. 3apsia smpa.
Maccooe uncino sapa. M3otomnsl

PannoakTUBHOCTE.
Anbda-pacnaz;
A A4 4
ZX—>75Y +5He
bera-pacna.

DneKTpoHHBIN B-pacnan;

A A 0 ~
s X—= Y+ je+v,

[Tozutponnslii B-pacman:



A A 05 , .,
s X—=0Y + jE+ v,
[Mamma-uznydenue
433 JaxoH pagHOoakTHEHOTO pacmama: N(f) = N = 27

[TycTs m — Macca pagHOaKTHEHOTO BemecTea. Torma m(f) = mp * 27

4.3.4 Snepusle peakuuu. [leneHre u CUHTE3 SAEP



YYEBHO-METOAUYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O

MHNPOLOECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

dusnka: 7-i kimacc: 6a30BbIi ypoBeHb: yueOHUK; 3-€ U3aHue, nepepaboTanHoe

[Tepeimkun .M., UBanoB A.l. Axunoneproe obmectBo «M3marensctBo «lIpocBemennes
dusnka: 8-if kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 3-€ U3aHue, nepepaboTanHoe

[Tepeimkun .M., UBanoB A.l. Axunoneproe o6mectBo «M3marensctBo «lIpocBemennes
®dusuka: 9-ii kaacc: 6a30BbIi ypoBeHb: yueOHUK; 3-€ U3aanue, nepepaboTaHnHoe

[Mepeimkun .M., I'ytauk E.M., UBanoB A.U. u np. AKunoHepHoe 00111eCTBO

«M3narenscTBO «IIpocBemenune

METOAUYECKHUE MATEPUAJIbBI U1 YUUTEJIA

®usuka: 7-i kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 3-€ u3ganue, nepepadorannoe [lepbimkun

N.M., UBanoB A.U. AknmonepHoe o0miectBo «M3natenbctBo «IIpocBemnieHuey

dusnka: 8-if kiacc: 6a30BbIi ypoBeHb: yUeOHUK; 3-€ U3aaHue, nepepaboTanHoe

[Teprimkun .M., UBanoB A.l. Axunoneproe o6mectBo «M3marensctBo «lIpocBemennes
dusuka: 9-if knacc: 6a30BbIi ypoBeHb: yueOHUK; 3-€ U3aaHue, nepepaboTanHoe

[Mepeimkun .M., I'ytauk E.M., UBanoB A.W. u np. AKunoHepHoOe 00111eCTBO

«M3narenscTBO «IIpocBemienney

HU®PPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://www .kop.ru/handbook/v-pomoshch-uchitelyu/obrazovatelnye-internet-resursy-po-
fizike/

http://fiz.1september.ru 'azeta "®uzuka" nznarensckoro goma "llepBoe ceHTOps”
http://experiment.edu.ru



