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[IpoekT paboueit mporpamMmbl 1Mo ydeOHOMY mpeamery «Pusmkay (yriyoaéHHBIN
ypOBeHB) (TIpeaMeTHast 001acTh «EcTecTBEeHHO-HAYYHBIE TIPEMETHI») (1aJiee COOTBETCTBEHHO
- mporpamma 1o ¢pusrke, GU3nKa) BKIOYAET NOICHUTEIBHYIO 3alUCKY, COIepKaHue 00yUeHus,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHS IPOTPaMMBI TI0 (PU3UKE.

[TosicHuTenpHas 3amUcKa OTpaXkaeT oOIIMe edu U 3aaddl (U3UKU, XapaKTePUCTUKY
MCUXOJIOTHYECKUX TMPEANOChIIOK K €€ HU3y4eHHI0 OOydYalolUMUCS, MECTO B CTPYKTYpe
yueOHOro IUIaHa, a TakkKe MOAXOAbl K 0TOOpY COJEpKaHUSs, K ONPEACICHHUIO MIaHUPYEMbIX
pE3yJbTaTOB.

Copepxanrie 00y4eHHs paCKpbIBaeT COJIEpKaTENbHbBIC JIMHUU, KOTOPbIE MPEeJIaratoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tmanupyemble pe3yabTaThl OCBOSHUS MPOrPaMMBbl IO (PU3UKE BKIIOYAIOT JTUYHOCTHBIE,
METaIlpeIMETHbIE Pe3yJbTaThl 32 BECh MEPUOJ] OOYYEHHST Ha YpPOBHE CpPEIAHEro O0IIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

[TosicHuTenbHas 3anucka.

[Iporpamma mo ¢u3uke Ha ypoBHE cpelHero oouiero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE TIOJIOKEHUI -U TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOI 00pazoBaTelbHOM
nporpammel, npenctaBieHHbIx B PIOC COO, a takke ¢ yu€toM QenepaibHON padbodeii
nporpamMmbl BocniutaHuss W Konuenmuu npenonaBanust ydeOHoro mnpeamera «®Pusukay B
oOpa3oBaTenbHbIX oOpranusanusx Poccuiickoir @enepanuu, peaau3yrOUIMX OCHOBHBIE
00pa3oBaTeIbHbIE IPOTrPAMMBI.

IIporpamma 1o ¢u3uke ompenenser o0A3aTENbHOE MPEIMETHOE COJCpXKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3YyUEHUs TEM U pa3fiesioB y4eOHOro
npeaMera ¢ yuy€ToM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBs3eH, JIOTUKU Y4eOHOro
npolecca, BO3pACTHBIX oOcoOeHHocTed oOydatomuxcs. [Iporpamma no ¢usuke maér
IpeJCTaBICHUE O LEJISX, COAEPKaHUM, O0LIel cTpaTeruy 00y4eHus, BOCIUTaHUS U Pa3BUTHUS
oOyyJaronuxcs cpencTeamu yueoHoro npeamera «dusnkay Ha yriayOa€HHOM ypOBHE.

N3ydyenne kypca ¢usuku yriayOnE€HHOTO YpOBHS TO3BOJISIET pealn30BaTh 3aJayu
npohecCuoHaNBbHON OpUEHTAIINH, HAapaBJIeHO Ha CO3JaHME YCIOBHM Ui MPOSBICHUS CBOUX
UHTEJJIEKTYaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH KaXAbIM O0OYyYarolIUMCs, KOTOpbIE
HEOOXOAUMBI JJIi TPOJO/DKEHUS O00pa3oBaHMS B OpPraHu3alUsaX HpoQecCHOHATHBOIO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBHOCTSIM.

B nporpamme no ¢usuke onpenensroTcs IUIAHUPYEMbIe pe3yJbTaThl OCBOGHUS Kypca
¢u3uKM Ha YypPOBHE CpEAHEro oO0IIero oOpa3oBaHMs: JHMYHOCTHBIE, MeETalpeiIMeTHbIE,
npeaMeTHele  (Ha yryOonéHHoM  ypoBHe). HayuHo-MeTo/10y10rMyeckoil  OCHOBOM 1St
pa3paboTku TpeOOBaHUM K JUYHOCTHBIM, METANPEIMETHBIM U IPEIAMETHBIM pe3ysbTaTaM
00ydJaronuxcsi, OCBOMBIIUX MPOrpaMMy 1o (PU3KKE Ha YPOBHE CPEHETO OOIIEro 00pa3oBaHUs
Ha YII1yOJI€HHOM YpOBHE, SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/.

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEeMbIe PE3yNIbTaThl OCBOCHUS Kypca (PU3UKU Ha YrIIyOJIEHHOM YpPOBHE, B TOM
quCIIe MPEeIMETHBIE Pe3ybTaThl MO rofaM 00yUYeHHUS;

cojiepkaHue yueoHoro npeamera «Dusmkay 1o rojgaM o0ydeHusl.

[IporpamMma no (u3uke MMeeT MPUMEPHBIM XapakTep U MOXET OBbITh MCIOJb30BaHA
YUUTEISIMU (PU3UKU JUIS COCTABJIEHUSI CBOUX Pa0OUYUX MPOTrPaMM.

[IporpamMma mno ¢usuke mpegocTaBiIsieT BO3MOXKHOCTH Ui pealu3alud pa3TudHbIX
METOJMYECKUX MOJXOA0B K MPENOoJaBaHUIO0 (PU3UKU Ha YrIIyOJEHHOM ypOBHE IPHU YCIOBHUU



COXpaHEeHMsI 0053aTeNbHOM YacTu Coiep KaHus Kypca.

dusnka Kak Hayka o HamOosee OOIIMX 3aKOHAX IPHPOJIBI, BBICTYNAs B KauecTBE
y4eOHOTO TMpenMeTa B UIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUN 00
okpyxatomeM mupe. LlkonpHBIH Kypc pu3HKH - cUCTeMOOOpa3yromuil il eCTeCTBEHHO-
HAYYHBIX y4EOHBIX IPEAMETOB, MOCKOIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U
SIBJICHHM, W3y4aeMbIX XHMHEH, Ouosorueu, ¢usnueckoi reorpadueii M acTpOHOMHUEH.
Hcnonb3oBaHue M aKTUBHOE INPUMEHEHHE (U3MUECKUX 3HAHMH ONpEeAETHIO XapakTep M
OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOIUH B cdepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, IOJIy4€HHs HOBBIX MaTepHaJIOB C 3aJaHHbIMU cBoiicTBaMu. M3yuenue ¢usnku
BHOCUT OCHOBHOH BKJad B (OpPMUPOBAHHE €CTECTBEHHO-HAYYHOH KapTUHBI MHUPA
oOyuyaromierocsi, B (OpMHpPOBaHHE YMEHUH NPUMEHITh HAyYHBIH METOJ TO3HAHUS TPH
BBITTOJIHEHUH UMH YU9EOHBIX UCCIICTOBAHHIA.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpeTHET0 00IIEero 00pa3oBaHus MOJIOKEH P UACH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK IPUHLUIIBI €r0 IOCTPOCHUS.

Wnes nenoctHoCcTH. B COOTBETCTBUM € HEW KypC SBISETCS JOTMYECKH 3aBEPUIEHHBIM,
OH COZIEP>KUT MaTepuall U3 BCeX pa3/ienoB (PU3UKH, BKIKOYAET KaK BOIPOCHI KJIACCUYECKOH, TaK
U COBPEMEHHOHN (U3UKU.

Wnes renepanmusanuu. B cooTBeTcTBUM ¢ HEW MaTepual Kypca (HU3UKK OObEIMHEH
BOKpYT (u3ndeckux Teopuil. BenynmM B Kypce sBiseTcss pOPMHPOBAHUE TPEICTABICHUIN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BELIECTBE U IOJIE.

Nnes rymanwrtapusanmu. Peanmsanuss wuaed  NpeanosiaraeT — MCIHOJIb30BaHUE
FYMaHUTApHOI'O IMOTEHIMana (PU3NYECKOW HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS (U3UKU C
pa3sBUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHUECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMU
npoOeMaMu.

WUnes mnpuxiagHoil HampaeineHHocTH. Kypc ¢usukn  yriiyOn€HHOro  ypoBHs
IpEaIoyaracT 3HAKOMCTBO C ULIMPOKMM KPYrOM TEXHHYECKUX M TEXHOJIOTMYECKHX
MPWIOKEHUN M3YYEHHBIX TEOPHIl U 3aK0oHOB. [Ipu 3TOM paccmaTpuBalOTCs Ha ypOBHE OOLINX
IPEJICTAaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Wnes skonorusanuu peanusyeTcst NOCPEACTBOM BBEACHMS AJIEMEHTOB COJIEp)KaHUs,
MOCBSIIEHHBIX YKOJIOTMYECKUM MPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKXkKe 00CYkIeHUs TPoOIeM palliOHaIbHOTO IPUPOAONOIb30BAHUS
U 3KOJIOTMYeCcKoi 0€30MacHOCTH.

OcBoeHnne cojepkaHusi MPOrpamMmbl 1Mo (U3MKE CTPOUTCA HA NMPHUHLUIAX CHUCTEMHO-
NeSITeIbHOCTHOrO mnoaxonaa. Jlns ¢u3umku peanuzanust 3TUX MPUHLUIOB OazupyeTcs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK MOCTOSHHO JAEWCTBYIOIIETo (hakTopa
yuebHoro mponecca. Jas yrayOn€HHOro ypoBHS - 3TO CHCTEMa CaMOCTOSITEIbHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIIOYAIOIIErO (POHTANbHBIE YUYEHWYECKHE OMNbBITHl MpU
M3Y4YEHUHU HOBOTO MaTepuaina, jJabopaTopHble paboThl U paboThl HpakTHkyma. [lpu sTom
BO3MOXHBI JIBa CII0c00a peain3aluu (pru3nyeckoro npakTukyma. B mepBom ciryuae mpakTUKyM
npoBouTcs 1160 B KoHue 10 u 11 kmaccoB, mubO mocse MepBoro U BTOPOTo MOTYToAUud B
KaX/IOM M3 3TUX KJaccoB. BTopoil cmoco6 - 310 uHTerpanus padoT MpakTUKyMa B CUCTEMY
71a00paTOPHBIX PabOT, KOTOPBIE MPOBOAATCA B Ipoliecce U3ydeHus pasjena (Temsl). [Ipu sTom
nox paboTaMyM NPAKTHKyMa MOHMMAETCS CaMOCTOSITENIbHOE HCCIEOBaHUE, KOTOpOe
MIPOBOJIUTCS 110 PYKOBOJICTBY CBEPHYTOTO, 0000IMIEHHOTO BUAA 0€3 MOMAaroBoi HHCTPYKITUH.

B nmporpamme no ¢usnke cuctemMa yueHUYECKOT0 SKCIIEPUMEHTA, J1a0OpaTOPHBIX padboT
U TpPaKTHKyMa MpeJCTaBieHa €IUHBIM IepeuyHeM. BpiOop TemMaTHKu A 3THX BHJOB



YUEHUYECKHX MPaKTUYeCKUX paboT OCYIIECTBISAETCS YyYacTHHUKaMU 00pa3oBaTEbHOTO
nporecca MCXols U3 0COOEHHOCTEH IMOYPOYHOrO IJIAHMPOBAHUS M OCHALICHUS KaOMHETa
¢usuku. Ilpu sTom obecneumBaeTcs OBIAZCHHE OOYYAIOIIMMHUCS YMEHHSMH IPOBOIUTH
npsMble M KOCBEHHBIE HM3MEPEHHS, MCCIECIOBAHUS 3aBUCHUMOCTEH (U3NYECKUX BEIHYUH U
[IOCTaHOBKY OIIBITOB I10 NPOBEPKE MPEATI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE yJenseTcs PEIIeHHI0 pacuE€THBIX U KaueCcTBEHHBIX 3anad. [Ipu
9TOM Ji1 PAcUETHBIX 3aJad MPUOPUTETOM SBIIAIOTCS 33aJaud C SBHO 3aJaHHOW M HESBHO
3aJaHHOW (PU3UYECKOW MOJENBI0, IO3BOJISIONINE TMPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiena Kypca, TaK U MHTErpUpys IpUMEHEHUE 3HAHUU U3
pa3HbIX pas3genoB. J[ns KadyecTBEHHBIX 3aJady IPUOPUTETOM SIBISAIOTCA 3aJaHUs Ha
00BsICHeHUE/TIpeICKa3aHne MPOTeKaHus (PU3MUECKUX SBJICHUN U MPOIIECCOB B OKpY’KaIOIMIECH
XKHU3HH, TpeOyromue BbIOOpa  (U3MYECKOH  MOJEeNu Ui CUTyallud  IPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootrBerctBun ¢ TpeboanusiMu PI'OC COO k marepuaabHO- TEXHUYECKOMY
obecrnieueHnI0 yueOHOro mpolecca Kype (pu3uku yriyoa€HHOro ypoBHS Ha YPOBHE CPEIHETO
o0miero oO6pazoBaHusl JOJDKEH M3y4aThCsl B YCIOBUSIX MpeIMeTHOro kabuHeTta. B xabunerte
bu3uKku JOMKHO OBITh HeoOxomuMoe JabopaTopHOe 00OpYIOBaHHME Ui BBIMOJTHEHHUS
YKa3aHHbIX B MpOrpamme Mo (pu3MKe Y4EeHHUYECKHUX OIBITOB, Ja0OpaTOpHBIX paboT U padboT
NPaKTUKyMa, a TAKXKE IEMOHCTPAIMOHHOE 000PY/I0BaHUE.

JleMoHCTpanmoHHOEe 000pynoBaHue (HOPMUPYETCS B COOTBETCTBHH C HPUHIUIIOM
MUHUMAaJIbHOH JI0OCTAaTOYHOCTH U 00ECTIEUBAET IOCTAHOBKY [IEPEUNCIIEHHBIX B IPOTrPaMME IO
¢busMKe KIIOYEBBIX JIEMOHCTpAIMil Ui HCCIEAOBAaHUSA M3YyYaeMBIX SIBICHUW M IPOIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JIaGoparopHoe 060pyI0BaHHE ISl YYCHUUECKUX MPAKTUYECKUX paboT popMupyercs B
BUJIC TEMAaTHYECKUX KOMIUJIEKTOB M oOecreynBaeTcsl B pacuére OJHOrO KOMILIEKTa Ha JIBYX
oOyuaromuxcsi. Temarndeckue KOMIUIEKTBHI JaOOPaTOpPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMITJIEKCHOM HCITOJIb30BAHUH aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUEC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU ~IIENIIMU ~ U3Yy4eHUS (U3UKKM B 00meM o00pa3oBaHUU  SIBISIFOTCS:
(dbopMUpOBaHNE UHTEPECA U CTPEMIIEHUS 00YYAIOIINXCS K HAYYHOMY M3yYEHUIO

MIPUPO/IBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHHM O HayyHOM MeETOoJe To3HaHus u (GOpMUPOBaHUE
MCCJIEI0BATENCKOTO OTHOIIEHUS K OKPY/KAIOIINM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dhopMHpOBaHHNE YMEHUN OOBSICHSTH SBJIEHUS C CHOJb30BAaHNEM (PU3NYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

(dbopMUpOBaHNE NIPEICTABICHUNA O POJIU (U3UKU AJI PA3BUTHUS IPYIHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHi;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHaTbHON
JESTEIbHOCTH, CBSI3aHHBIX C (PU3WUKOH, MOATOTOBKA K JalibHEHIIeMy OOy4eHHIO B ITOM
HaIpaBIICHUU.

JlocTukeHne 3TUX Lieeil odecreunBaeTcsl peleHueM CIEAYIOIUX 3a1a4d B Mpoliecce
M3y4deHus Kypca GU3NKN Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

MpUOOpETEeHNEe CUCTEMbI 3HaHUN 00 oOHMX (PU3MUYECKHUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUSAX, BKIIOYAs MEXaHUKY, MOJEKYISApHYIO0 (GU3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO



(bU3UKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMHpoBaHHE yMEHUIl TNPUMEHATH TEOPETUUYECKUE 3HAaHUS IS  OObICHEHHS
¢u3nUecKkux SABICHUN B MPUPOJAE U IS NPUHATHS MPAKTUYECKUX PEHICHUI B MOBCEIHEBHOM
YKU3HU;

OCBOGHHE CIIOCOOOB pEIICHUS pPa3IMYHBIX 33/ad C SBHO 3aJaHHON (hU3HUECKOI
MOJIeJIbIO, 3a/lad, MOJAPa3yMEBAIOIIUX CaMOCTOATEIbHOE cO3/aHue (U3MYECKOH MOJEeNH,
COOTBETCTBYIOILIEH YCIOBHUSAM 3aJ]au, B TOM YHCIIE 3a7a4 HH)XEHEPHOTO XapaKTepa;

MOHUMaHUe (PU3MYECKUX OCHOB U NPUHLHUIOB JCUCTBUSA TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMHU CaMOCTOSITEILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3UIECKUX
HKCIEPUMEHTOB, aHAIW3a M WHTEpHpeTalud WHPOPMALUHU, ONPENEICHUs JTOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3JIaHUE YCJIOBUU JJISI PA3BUTHSI YMEHUM MTPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUYECKOU
JeSITEIIbHOCTH;

pazBuTtHe uHTEpeca K cdepam mnpodecCHOHATBHOM NEeATENbHOCTH, CBSI3aHHOW C
(bU3UKON.

B cootBerctBun ¢ tpedoBanusmMu PI'OC COO yrinyOnéHHBIA ypOBEHb H3Yy4eHHs
yueOHoro mnpeamera «®Du3MKa» Ha YPOBHE CpEIHEro O0OIero oO0pa3oBaHUsA BBHIOMpPACTCS
00y4aromuMucs, MIaHUPYIOIIMMU TPOJODKEHHE 00pa30BaHus 110 CIIEHUATbHOCTAM (PU3HUKO-
TEXHHYECKOTO TPOPUIISL.

OO1iee 4uCIO YacoB, PEKOMEHJOBAaHHBIX ISl H3ydeHMs] (pU3MKU (yriayOJeHHbII
ypoBeHb) - 340 yacos: B 10 kinacce - 170 gacos (5 yacoB B Henento), B 11 kiacce - 170 gacoB
(5 gacoB B HezIeIO).

[Ipennaraemselii B mporpamme 1o (usuke nepevyeHsb JadOpaTOPHBIX U MPAKTHUECKUX
paboT sABIsIETCS PEKOMEIOBAHHBIM, YUUTENb JIelaeT BHIOOP MPOBEACHUS Ta00PATOPHBIX paboT
Y OIBITOB C YYETOM UHANBUAYAIBHBIX OCOOEHHOCTEH 00yYaroXCs.

B nporpamme 1o ¢pusnke KaxJI0ro Kiacca mpeajgaraercs pesepB BpeMEHU, OTBOAUMBIN
Ha BapUaTUBHYI0 YacThb IPOrPAMMBbI, COJAEpKaHHE KOTOPOHl (QopMHUpPYETCs Yy4acTHHKAMH
obpasoBarenbHOro Tporecca. Jlrobas pabodas mporpaMma JOKHA MOJHOCTHIO BKIIIOYATH B
cedst coiepkaHe JaHHOW MTPOrpaMMBl 10 (U3HKE.

Conepxanue oOyuenus B 10 kiacce.

Pazgen 1. HayuHslil MeTO1 MO3HAHUSI IPUPOJIBI.

dusnka - pyHIaMEHTaIbHAs HayKa o npupojae. HayduHblil MeTo] MO3HAHUS U METO]IbI
uccie1oBaHus (PU3NYECKUX SIBICHUI.

DKCIEpUMEHT U T€OpHs B Ipolecce Mo3HaHus pupoibl. Habntoienue u skcrepumMeHT
B (hu3HKe.

CrniocoOb1 u3MepeHust GU3NYECKUX BETUUMH (aHAIOTOBbIE U IU(POBBIE U3MEPUTENbHbBIE
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocTu n3MepeHuit pu3nuecKux BeNUUYHH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3MYECKUX SBIEHUH M TpoleccoB (MarepuajbHas TOUKa,
abCoIIOTHO TBEPIOE TEIO, HJIealIbHAS KHUJIKOCTb, UealIbHBIN ra3, ToUeuHbId 3apsa). [ unoresa.
@u3nyecKkuil 3aK0H, TPAHULIBI €T0 TPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u Mecto usuku B popMHpOBaHMM COBPEMEHHOW HAy4YHOM KapTUHBI MUpa, B
MPAKTUYECKOHN JESITEeTbHOCTH JIIOIEH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

W3mepenue cuibl TOKa M HAmpsDKEHUS B LEMU TMOCTOSHHOTO TOKa IMPH MOMOIIU



aHAJIOTOBBIX U LIM(DPOBBIX U3MEPUTENBHBIX IPUOOPOB.

3HaKOMCTBO ¢ LU poBoii 1aboparopueii no ¢puzuke. [Ipumeps! uzmMepenus Gpusnyeckux
BEJIMYMH IIPU ITOMOLIY KOMITBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuxa.

Tema 1. Kunemaruxka.

Mexannueckoe aBrkeHHE. OTHOCHTENBHOCTh MEXaHUYECKOro ABykeHusa. Cucrema
OTCYETA.

IIpsimast 1 oOpaTHas 3aa4l MEXAHUKH.

Paguyc-BekTOp MaTepualbHOM TOUKH, €0 IPOEKIIMHA HA OCU CUCTEMBI KOOPAHHAT.

Tpaexropus.

Ilepemenienue, ckopocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) U YCKOpPEHUE
MaTepuaibHONW TOUKH, X MPOEKIUU HA OCU CUCTEMbI KoopAuHAT. Cli0keHUe NepeMELIeHUH U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBMJKEHUE. 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS U IIyTH MaTepUaAIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobosHOe najzieHue. Y ckopeHue cBOOOIHOro najieHus. /[Buxenue teia, OpoleHHOro
IOJl YIVIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHs MaTepHaIbHOU
TOYKH OT BPEMEHHU U UX IpapuKH.

KpuBonuneiinoe nBuxeHue. [[BHKEHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH.
VYrinoBas u nuHeiiHas ckopocTh. llepuon u uvacrora oOpamenus. LleHTpocTpemuTenbHoe
(HOpMaJIbHOE), KacaTelIbHOE (TaHI€HIIMAJIBHOE) U ITOJIHOE YCKOPEHHE MaTEPUATIbHOM TOUKH.

TexHnyeckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIMIOMETP, JIBHIKEHUE
CHaps/10B, LIENIHbIE, lIeCTepEHYAThIE U peMEHHBIE ITepejaul, CKOPOCTHbIE TU(THI.

JlemoHcTpanuu.

Moznenb cuctemMsbl OTCYETA, WITKOCTPALA KHHEMAaTHUYECKUX XapaKTEPUCTUK JIBUKEHUS.

CnocoObl KCCIIENOBAHUS IBUKECHUN.

Nnmroctpanus npeaenbHoro nepexoa 1 i3MepeHue MTHOBEHHOW CKOPOCTH.

[IpeoOpa3oBanne ABMKEHHUM C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tagenuie Ten B BO3/1yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpoLUIeHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

HanpaBiieHne cCkopoCcTH NP IBUKEHUU TI0 OKPYKHOCTH.

ITpeoOpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOpE.

CpaBHeHue nmyTel, TpaeKTOpUI, CKOPOCTEHN ABMKEHHS OJJTHOTO U TOTO XK€ TEJIA B Pa3HBIX
CUCTEMAX OTCUETA.

Y4eHnueckuit 3KCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

N3ydyeHne HepaBHOMEPHOTO JIBUKEHHUS C LIEIbIO ONpEAeNIEHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenue yckopeHus 0OpU NPSIMOIMHEHMHOM paBHOYCKOPEHHOM JIBUJKEHUHU I10
HAaKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBH)KEHHUH.

W3mepenue yckopeHHs CBOOOJHOrO TaJieHHs (PEeKOMEHJOBAHO HCIOJIb30BAHUE
U poBOH 1aOOPATOPUH).

W3yuenune nBUKEHUS Tena, OpOIIEHHOrO TOPU3OHTaIbHO. [IpoBepka rumoresbl o
IPSIMOM  TPOMOPLMOHAIILHONM 3aBUCUMOCTH MEXAY MAAJBHOCTBIO TOJIETA W HadaJlbHOU
CKOPOCTBIO Tela.

N3ydenue nBuKeHHs Teja 10 OKPY>KHOCTH € MTOCTOSTHHOM 10 MOZYJI0 CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH IepHOJa OOpalleHUs] KOHUYECKOIO0 MasTHHUKA OT €ro



napaMeTpoB.

Tema 2. Jlunamuka.

Ilepeeii  3akoH  Herorona. HMuepumanbHble cucremsl  orcuéra. IlpuHuumn
oTHOocuTenbHOCTH ["anunes. HemnepuuanpHple cucTeMbl OTCUETA (ONIpeAeIEHUE, IPUMEDBI).

Macca tena. Cuina. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akon HetoToHa 1714 MaTepuaibHOM TOUYKH.

Tpertnii 3akoH Hpr0TOHA 1151 MaTepUATIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHUS. OKBHBAJIECHTHOCTh T'PAaBUTAIMOHHON M WHEPTHOMN
MAacCBhl.

Cuna TsKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAaJEHUs OT BBICOTHI HaJ
MOBEPXHOCTBHIO IUIAHETHI M OT reorpaduveckoil mupoThl. [IBikeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuja TpEeHUS CKOJBXKEHHS W CUJa TPEHUS IOKOS.
Koadduument tpenus. Cuna conpoTUBICHHS MPU JBUKEHUH Tela B )KHUAKOCTH WIIU rase, eé
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEIBHOTO JABHKEHUS.

Hasnenue. I'mapocraruueckoe nasienue. Cuna Apxumena.

TexHuyeckue ycTpoHCTBAa M TEXHOJOTMYECKHE IPOLECCHI: MOIUIMITHUKY, JBHKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpanuu.

HaGnronenne nBrXeHHs Tell B HHEPIMAIbHBIX U HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

[TpuHIMIT OTHOCUTENBHOCTH.

Kauenue AByX HMIMHIPOB WM MIAPOB Pa3HOM MacChl C OJAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIbHOI CUCTEMbI OTCUETA.

CpaBHeHHE paBHOJCUCTBYIOIICH MPUIOKEHHBIX K TEIy CHJI C IMPOU3BEICHUEM MAacChl
TeJa Ha €ro YCKOpPEeHHE B MHEPIHAIbHOM cucTeMe OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIUX B PE3yJbTaTe B3aUMOICHCTBUS TEJI.

N3mMepenne mace 1o B3anMoOIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U Ta/IEHUN.

IleHTpoOEKHBIE MEXaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

Y4eHnuecKuil IKCIEPUMEHT, 1aopaTOpHBIE padOThI, MPAKTUKYM.

W3mepenue paBHOICHCTBYIOIIEH CUIT TP ABMXKEHUH OpyCKa MO HAaKJIOHHOM MJIIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHHU JBUKEHHS Opycka MO HAKJIOHHOMN
IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €r0 MacChl.

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

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU uepe3 JETKui

OJI0K.

W3mepenune kodpduuueHTa TpeHHs MO BEIHMYMHE YIJIOBOrO Kod(¢uIreHTa
3aBucumMoctu F,P(N).

UccnenoBanne nBuxkeHHs Opycka IO HAKJIOHHOM IIJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.

Tewma 3. Cratuka TBEpAOTO TEA.



AbcomotHo TBEpHOe Teno. IlocTynarenbHoe M BpamaTeabHOE IBMXKEHUE TBEPAOTO
Tena. MOMEHT CHJIBI OTHOCHTENbHO ocH BpamieHus. Ilneuo cunbl. CrnoxeHue cui,
IIPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBeCUs TBEPAOTO TeA.

YcToliunBoe, HEyCTOMUNBOE, O€3pa3TUIHOE pAaBHOBECHE.

TexHnyeckue ycTpoicTBa U TEXHOIOIMYECKHE ITPOLIECChl: KPOHIITEWH, CTPOUTENBHBIN
KpaH, peléryaTble KOHCTPYKIUH.

JleMoHcTpanum.

Ycnosus paBHOBECHS.

Bunsl paBHOBeCus.

YdeHu4ecKuil SKCIIEPUMEHT, Ta0opaTOpHbIe pabOThI, TPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUII YIIPYTOCTH.

N3y4yeHne ycTORNYMBOCTH TBEPAOTO TEJa, UMEIOLIETO TUIOIIALb OIIOPBI.

Tema 4. 3akoHBI COXpaHEHUsI B MEXAHUKE.

HMnynbc MmaTepuanbHON TOYKH, CHCTEMbI MaTEPUAIIBHBIX TOYEK. LIeHTp Macc cucTeMbl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

NMiynsc cuitbl 1 M13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

MomeHT nMmmynbca MarepuaibHOM TOUYkH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITyJIbCa B LICHTPAJIbHBIX IOJISIX.

PaboTa cuiibl Ha MajJOM UM Ha KOHEYHOM HepemenieHuu. ['papuueckoe npencraBieHue
pabOTHI CHITBI.

MoIHOCTD CHIIBI.

Kunernueckas sHeprust MmarepuaabHoi Touku. Teopema 006 U3MEHEHUN KUHETHYECKOH
SHEPTUH MATEPUATILHON TOYKH.

[lorennmaneHple ¥ HENMOTEHUUMaNbHble  cwibl.  lloTeHnManbHas  SHEPrHs.
[ToreHunanbHas 3Heprus ynpyro 1ehopMUpoBaHHON NpyKUHBI. [loTeHIIManbHas YHEPTHS

TeJa B OJHOPOJHOM TIPaBUTALIMOHHOM mosie. [loTeHnmaneHas »HeEprus Tena B
IPaBUTAllMOHHOM II0JIE OJHOPOJHOrO Inapa (BHyTpuM M BHe Iiapa). Bropas kocMmuyeckas
CKOpOCTb. TpeThs KOCMUYECKAst CKOPOCTD.

CBs3b pabOThI HETIOTEHIIMABHBIX CHJI C K3MEHEHUEM MEXaHUUECKOM SHEPTUU CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyun i uaeanbHON KUJKOCTH KAaK CIEICTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKON YHEPTUU.

TexHU4eckue yCTpoNCTBa U TEXHOJIOTUYECKHUE TIPOLECCHI: IBUKEHHE PAKET, BOJIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

JleMoHcTpanuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

H3MepeHnre MOIITHOCTH CHUJIBI.

W3meHeHue sHeprun Teja Mpu COBEPIIEHNUN PaOOTHI.

B3anMHbIe IpeBpamieHnss KHHETHYECKON U MOTEHIIMAIBHOW SHEPT Uil TP IEVCTBUU Ha
TEJIO0 CHJIBI TSDKECTH M CHJIbI YIIPYTOCTH.



CoxpaHeHue SHepruy Mpu CBOOOTHOM alCHUH.

YdeHn4ecKkuil SKCIIEpUMEHT, Ta00opaTopHbIe pabOThI, MPAKTUKYM.

N3mepenne umnyibca Tesaa o TOpMO3HOMY ITYTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHeHUE U3MEHEHMS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs! UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBUH.

N3Mepenne KNHETUYECKON SHEPTUHU TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLUUAIBHOW SHEPTUU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Onpenenenue paboOTh! CUIIbI TPEHUS NPH IBUKEHUU Te€Ja IO HAKJIOHHOH IJIOCKOCTH.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OcCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OcHOBHBbIE NOJ0XKEHUS MOJIEKYIsIpHO-KMHEeTHYeckoi Teopun (MKT), ux onsiTHOE

obocuoBanue. [ludpdysus. bpoyHOBCKOE NBHKEHUE. XapaKTEp JBUKCHHS

Y B3aHMOJEHUCTBHS YaCTHLl BellecTBa. MoJenu CTpoeHus ra3oB, >KUIKOCTEN U TBEPIABIX
TeJ1 U 00BSICHEHUE CBOICTB BeIlleCTBA HA OCHOBE 3TUX Mojeiei. Macca u pa3Mepbl MOJIEKYJ
(aromoB). KonmuectBo Bemectsa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u crnocoOsl e€ usmepenus. lllkana remnepaTyp
enbcus.

Mopenbs uaeanbHOro raza B MOJIEKYJSIPHO-KMHETHYECKONW TEOPHM: YacTHUIBl rasa
JBHKYTCSI XAOTUYECKH U HE B3aUMOJECUCTBYIOT APYT C APYIOM.

I"a3oBbie 3akoHBI. YpaBHeHHe MenneneeBa-Kaneiipona. AOcomoTHas Temreparypa
(wkana temneparyp KeneBuna). 3akon JambToHa. M3omporecchl B HIEIBHOM rase ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe MpencTaBlieHHE H30MPOLECCOB:
u30TepMa, U30Xopa, n3odapa.

CBsi3p MeXIy HaBIE€HUEM M CpPEAHEH KMHETHYECKOM SHEpPIrHel IOCTYNaTelbHOro
TEIUIOBOI'O JIBUXKEHUS MOJIEKYJ] MJI€AIbHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYJISPHO-
KHHETHYECKOW TEOPUH UICAILHOTO ra3a).

CBsi3p  aOCONIOTHOM TeMIepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpeaHei
KMHETUYECKOW dHEPruei MOCTyNaTeNbHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHnuyeckue yCTpOIICTBA M TEXHOJOTMUYECKHE IPOLECCHl: TEPMOMETp, OapoMerp,
MIOJIyYE€HUE HAHOMATEPUAJIOB.

JleMOHCTpanuu.

Monenu 1BUKEHHUS 4acTHUll BEIIECTBA.

Monens OpOyHOBCKOTO JTBHXKEHUS.

Buneopoinuk ¢ 3anuchio peabHOro OpOyYHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocreil.

Mogens onbita LlTepHa.

[IpuTsxeHne MONEKyII.

Mopenu KpUCTAIIIMYECKUX PEIIETOK.

HabmtoneHue u ncciieioBaHue H30IPOIIECCOB.

YdeHuueckuit SKCIIepUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

MEXIy ropsdel U XOJIOAHOU BOJOM.

N3ydyenne u3oTepMUUecKoro mpoiecca (PeKOMEHI0BAaHO HCHOIb30BaHHE IUPPOBOI
nabopaTopun).

N3ydenue n30XopHOTo mnporecca.

N3ydenne nzobapHoro npoiecca.



[IpoBepka ypaBHEHUS COCTOSIHUA.

Tewma 2. Tepmonunamuka. TernoBble MaIIMHBL.

Tepmoaunamuueckas (T/]) cucrema. 3a1anne BHEIIHUX YCIOBUMA

JUIsL TEPMOJMHAMHUYECKON CHUCTeMBbl. BHEIIHNE U BHYTpeHHUE nnapameTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEHUE 3HaUEHMsI BEJIMUHH, ONHCHIBAIOIINX €€ COCTOSTHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TEPMOJIMHAMUKH. Camonpou3BoJibHas penaKcanus

TEPMOJANHAMUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopenp uaealbHOrO rasa B TEPMOJAMHAMHUKE - CHUCTEMAa YpPABHEHUMH: YypaBHEHUE
MenneneeBa-Kianeliposa U BbIpaK€HUE Ui BHYTPEHHEN SHEPIUU. Y CII0BUS IPUMEHUMOCTHU
9TOW MOJEIM: HM3Kas KOHLEHTpAlUsl 4YacTUll, BBICOKHE TeMIlepaTypbl. BelpaxeHue s
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O M/I€aIbHOIO Ia3a.

KBa3ucraTnueckue u HECTATUYECKUE MPOLIECCHI.

DOnemeHtapHas paboTta B TepMoanHaMuKe. Berancienue paboTsl o rpaduky nporecca
Ha pV-auarpamme.

Tennonepenaua kak crnoco® M3MEHEHHs] BHYTPEHHEW SHEPruu TEPMOIMHAMHYECKOM
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo Temnorel. TermioéMKOCTh Tena. YAenbHas U MOJISIpHAs TEIJIOEMKOCTH
BellleCTBA. YpaBHEHUE Maliepa. YenbHas TEIJioTa cropaHus TOIuiMBa. Pacuér konumuectBa
TEIUIOTHI NpH Terutonepenayde. [lonstue o6 annadaTHOM mporecce.

[lepBsiii 3ak0H TepMoAMHAMUKU. BHyTpeHHss sHeprus. KonnuecTBo TemnoTsl u padoTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOJNHAMUUECKONU CHCTEMBI.

Bropoil 3akOH TepMOAMHAMUKHM JJisi PABHOBECHBIX IIPOLECCOB: 4YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMbI IPOXOJUT €IWHCTBEHHAs afuadara.
AOcomoTHas Temneparypa.

Bropoil 3akoH TEpMOAMHAMUKH [UIsI HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeiarh TEIUIOTY OT Oojiee XOJIOJHOTO Tela K 0oyiee HarperoMy 0€3 KOMIICHCAIUH
(Knaysuyc). HeoOpatuMocTh NpupoHBIX MPOLIECCOB.

[Tpuniune! geictBus TermnoBbix mamuH. KIT/I.

MakcumansHoe 3Hauenue KII. [{ukn Kapno.

OKOJIOTHYECKHE aCHEKThl HMCIOJB30BaHUS TEIUIOBBIX JBurareneil. TemioBoe
3arpsI3HEHUE OKPYKAIOLIEH CPEbl.

TexHnyeckue  ycTpolcTBa M TEXHOJOTMYECKHE  TPOLECCHI:  XOJOIUIIBHUK,
KOH/IMIIMOHEP, JU3EJIbHBIA U KapOIOpaTOpHBIN JABHUraTend, mapoBas TypOWHA, MOJIy4YEeHUE
CBEPXHHU3KUX TEMIEPATyp, YTUIN3ALUS «TEIUIOBBIX» OTXOJ0B C MCIOJb30BaHUEM TEIJIOBOTO
Hacoca, YTWIM3alUs OHOOPraHMYECKOro TOIIMBA JUISL BBIPAOOTKH  «TEIUIOBOW» H
AIIEKTPOIHEPTUH.

JleMoHcTpanum.

V3MeHeHne TeMIiepaTypsl IpU a1nadaTndeckoM paclIupeHu .

Bo3nyminoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEN YHEPTUu.

NccnenoBanue aquabaTHoro mporecca.

KomMmmbroTepHble MOJIeNH TEIIOBBIX JBUTATENEH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3mepenne yaenbHOU TeII0EMKOCTH.



HccnepoBanue nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO TpoIiecca.

N3yuenne B3aUMOCBS3M  OSHEPIUM  MEXKMOJEKYJSIPHOTO  B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. ArperaTHble cocTosiHUS BemiecTBa. Da30BbIe NEPEXOIBL.

[TapooOpa3zoBanue u koHzaeHcanusi. Mcmapenume u kumnenue. YenbHas TeIioTa
napooOpa3zoBaHusl.

Hacpiiennsle 1 HeHachlllleHHbIE Napbl. KauecTBeHHas 3aBUCHUMOCTh IIOTHOCTH U
JTABJICHUSI HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa

HACBIIIEHHOT0 Mapa. 3aBUCUMOCTh TEMIIEpATypbl KUIIEHUS OT JIABJICHUS B JKUJIKOCTH.
BnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIAYXKHOCTb.

Teépnoe Ttemo. Kpucrammueckne u amopduble Tena. AHH30TPONHS CBOMCTB
kpuctayioB. [naBienue u kpucraumsanus. Y AeapHas TeioTa miasieHus. Cyomumarus.

Hedbopmanuu tBEporo Tena. Pactsbkenue u cxarue. Cnpur. Moayns HOnra. [penen
yrnpyrux aedopmaruii.

TennoBoe pacmupeHue KUAKOCTEH H  TBEPABIX Teil, OOBEMHOE U JIMHEWHOE
pacuimperre. AHrapMOHM3M TEILIOBBIX KOJIEOAHUN YaCTHUI] BEIIeCTBA KaK MPUUYMHA TETIOBOTO
pacuupeHus e (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX0ax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe  HarspkeHWe.  KodQPUIMEHT  MOBEPXHOCTHOTO  HATSKCHUS.
Kanwmnspueie sBinenus. JlaBieHue ol UCKPUBIEHHOW MOBEPXHOCThIO KUAKOCTH. Dopmyiia
Jlarmaca.

TexHuueckue ycTpoCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: KUAKUAE KPUCTAJUIbI,
COBPEMEHHbIE MaTEepUaJbl.

JlemoHcTpamuu.

TenoBoe pacmmpenue.

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunienne. Kunenue npu noHWKEHHOM JIaBJIEHUH.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMHU TJIEHKAMM.

CmauuBaHue.

Kanunnsapuseie sBieHus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

CriocoObI U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.

Bune! nedopmanuid.

Hab6mronenne mansix aedopmaruii.

Y4eHnueCKui IKCIEPUMEHT, J1a0OopaTOpHBIE pa0OThI, MPAKTUKYM.

N3yuenune 3aKk0OHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTH MJIaBICHUS JIbA.

N3yueHune cBONCTB HACHIIIEHHBIX MApPOB.

N3mepenne abcomoTHOM BIAXKHOCTH BO3/IyXa M OIEHKA MAacChl TapOB B TTIOMEIICHHH.

N3mepenne kod¢duiinerTa moBepxXHOCTHOTO HATSHKEHUS.

N3mepenne momyns FOnra.

UccnenoBanue 3aBucuMocTH JeopMaIiuu pe3nHOBOTO o0Opasiia OT MPUIIOKEHHOW K



HEMY CHJIBI.

Pazgen 4. DnexTpoauHaMuka.

Tema 1. DnekTpuueckoe moie.

DnexTpu3anus Tel U e€ MposIBIECHU. DIEKTPUUECKUH 3apsia. J(Ba BUa 3JEKTPUUECKUX
3apsaoB. 1IpoBOHUKM, NMANEKTPUKH U IOJYIPOBOJHUKU. DIIEMEHTApHbIN AJIEKTPUYECKUI
3apsAl. 3aKOH COXPaHEHUs JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyoHa.

Onektpruyeckoe nose. Ero qeicTBre Ha ANEKTPUYECKUE 3apsbl.

Hanpsokéanocts anektpudeckoro mnois. [IpoOubiit 3apan. Jlunum HanpskEHHOCTH
ANIEKTpUYeCcKOoro nosst. OQHOPOIHOE INEKTPUUYECKOE ITOJIE.

[ToTeHuManbHOCTD 3IEKTPOCTATUUECKOTO 110J1s1. PAa3HOCTH NOTEHIIMAJIOB U HATIPSIKEHUE.
[ToreHunanbHast  3Heprust  3apsAga B AJeKTpoctathuyeckomM — noje.  IloreHuuman
AJIEKTpoCcTaTuyeckoro mnojs. CBsi3p HaNpPsHKEHHOCTH IO U Pa3HOCTH MOTEHIUANIOB JUIS
AIEKTPOCTATUYECKOTO MOJs (KaK OJJHOPOIHOTO, TaK U HEOITHOPOJAHOTO).

[IpuHUUMI cynepno3unuu 3JIeKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apsna. [lone paBHOMepHO 3apspkeHHOM cdeprl. [lone paBHOMEpHO
3apsHKEHHOTO Mo 00bEéMy 1miapa. Ilone paBHOMEpHO 3apsiKEHHON OECKOHEYHOW IMIOCKOCTH.
KapTtunb! 1MHUN HapssKEHHOCTU ATUX TOJIEN M DKBUIIOTEHIUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMBNEeKTpUKU B AJIEKTPOCTAaTUYECKOM Tojie. JludnexkTpuueckas IPOHUIIAEMOCTh
BEILECTBA.

Konnencarop.  DnekTpo€MKOCTh  KOHJAEHcATOpa.  DJIEKTPOEMKOCTh  IUIOCKOIO
KOH/JIEHCATOopa.

[TapannensHoe coenuHeHWe KoOHJeHcartopoB. IlocnepgoBarenbHOE — COEQUHEHUE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHWE 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM TI0JIE.

TexHnuyeckue ycTpoHCTBa M TEXHOJOTUYECKUE MPOILIECCHI: IIEKTPOCKOII, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUuTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOHIEHCATOPHI, FreHepaTop Ban
ne ['paada.

JleMOHCTpanuu.

YCeTpoUCTBO U MIPUHIUIT ACUCTBUSA JIEKTPOMETPA.

DNEKTPUUECKOE M10JI€ 3apsSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe MOoJIe JBYX 3apsKEHHBIX TUIACTHH.

Mopenb snexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOHMKY B AIEKTPUYECKOM IOJIE.

DneKTpocTaTUYECKas 3alluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOAAM IIJIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus EKTPUYECKOTO MOJIA 3apsKEHHOTO KOHAEHCATOpa.

3apsiaka U pa3psKka KOHAEHCATOpa 4Yepe3 pe3UcTop.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OneHka cul B3aUMOJIEHCTBHS 3apSKEHHBIX Tell.

Habnionenune mnpeBpallleHus HHEPruM 3apsHyKEHHOrO0 KOHAEHCATopa B IHEPIHI0
U3ITy4eHHS CBETOAMO/IA.



N3ydenne npoTekaHus TOKa B LIETH, COJIEpKaLIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTHM TMOTEHUUATOB (HANPSOKEHUsI) TPU TMOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

Tema 2. [IoCTOAHHBIN 3JEKTPUUECKUNA TOK.

Cuna toka. ITocTosiHHBIN TOK.

VYcnoBuss CymIeCTBOBAaHUSI IMOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKA. VICTOUHMKHM TOKA.
Hanpspoxenue U u DJ1C £.

3akon OMa JyIsl ydacTKa Lenu.

DNEeKTpUYECKOe CONPOTUBIIEHHE. 3aBUCHUMOCTb  COIPOTHUBIIEHHS  OJHOPOJIHOIO
IIPOBOJAHMKA OT €ro JJMHBI U IJIOLAAM MONEPEYHOro CEYEHMsI. YIEIIbHOE CONPOTUBIICHHUE
BELIECTBA.

IlocnenoBarenbHOE, MapajieIbHOE, CMEIIAHHOE COEIMHEHUE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux 1eneid. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoyis-JIenma.

MOMHOCTD 3JEKTPUYECKOTO TOKA. TermnoBas MOLUIHOCTb, BbIIETIsIEMast HA PE3UCTOPE.

OJIC u BHyYTpeHHEe CONpPOTHUBIICHME HCTOYHMKA TOKa. 3akoH Oma Juisi NOJIHOM
(3aMKHYTO#) 37eKTpruecKoi nenu. MoiHocTh ncTouHnka Toka. KopoTkoe 3ambikaHue.

Konznencarop B Lienu nocTOSIHHOTO TOKa.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKUE MPOLECCHI: aMIIEPMETpP, BOJIBTMETP,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

JleMoHcTpanuu.

N3mepenue cuiibl TOKa U HAPSHKEHMUS.

HccnegoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HANPsOKEHUS JUISL PE3UCTOPA, JIaMIIbl
HaKaJIUBaHUs U CBETOIUOJA.

3aBUCUMOCTh CONPOTUBIICHUS] LUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT CONPOTHBIICHUS IIPU IOCTOSSHHOM
HaIPsKECHUU.

[Ipsimoe uzmepenne DJ1C. KopoTkoe 3amblkaHNe ralbBAHUYECKOTO 3JIEMEHTA U OLIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeTMHeHNs UCTOYHUKOB Toka, DJIC Gatapei.

TOKA B LIETIH.

Y4eHnuecKuil IKCIEPUMEHT, 1aopaTOpHBIE padOThI, MPAKTUKYM.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COpoTUBIEHHUS POBOIHUKOB.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSOKEHUS IS JaMIbl HaKaJIUBaHUS.
VYBenuuenue mpejena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/IC u BHYTpEHHETO COMPOTUBIICHHS] ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu OJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHU NIpH
KOPOTKOM 3aMbIKaHHH.

HccnepoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHUKA TOKA OT CHJIBI
TOKA B LIETIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOUTHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3nuyHBIX Cpeaax.

DnexTpuueckas MPOBOJUMOCTb PA3IUYHBIX BELIECTB. DJIEKTPOHHAs MPOBOJAMMOCTH
TBEPABIX  METAJUIOB.  3aBUCUMOCTb  CONpPOTUBIEHUS  METAJIOB OT  TEMIIEpPaTyphl.



CBepXIIpOBOAUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W IMPHUMECHas] MPOBOAUMOCTh IOJIYIIPOBOIHHUKOB.
CaoiicTBa p-ni-nepexoja. [lonynpoBoaHUKOBBIE IPUOOPHI.

DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHUECKAS AUCCOLUALIMSL. DIEKTPOIH3.
3akonbl Dapajes s AJIEKTPOIn3a.

OnekTpuyeckuii TOK B razax. CamMOCTOSATENbHBII M HECAMOCTOSTENIbHBIA pa3psl.
Pa3znuuHble TUIIBI CAaMOCTOATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue ycTpoONCTBa M NPAKTUYECKOE NPUMEHEHUE: razopa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIyueBasi TpyOKa, MOIYPOBOJHUKOBBIE TPUOOPHI: JHOMA, TPAH3UCTOP, HOTOANO,
CBETOAMOM, TalbBaHWKA, pa(QUHUPOBAHME MENIW, BBIIUIABKA AIIOMHUHHUSA, JIIEKTPOHHAS
MUKPOCKOIIHS.

JleMoHcTpauuu.

3aBUCHMOCTb CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 31EKTPOIUTOB.

3akoHsl 3nekTposinza Dapases.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

CpaBHeHHUE IPOBOJIMMOCTH METAJIJIOB U MOJIYIPOBOIHUKOB.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJIA.

YdeHU4ecKuii SKCIIEPUMEHT, 1a00opaToOpHbIe padOThl, MPAKTUKYM.

HaGurotenune amektpoiusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOJA.

Pu3nUecKuil IPAKTUKYM.

CrocoObl  u3MepeHuss (PU3NYECKUX BEIMYUH C HCIOJIB30BAHUEM aHAJIOTOBBIX U
U (POBBIX U3MEPHUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIOTHBIE
U OTHOCUTEJIbHBIE TIOTPEIIHOCTH H3MepeHur ¢usnueckux BenuuuH. OLIEHKa TIpaHMIl
IIOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX WM3MEPEHUM, HCCIEAOBAHUIN 3aBUCUMOCTEN (u3myeckux
BEJIMYMH, TIPOBEpPKa MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX
paszenax «Y4eHUYeCKUi 3KCIIEpUMEHT, Ja00opaTOpHbIe paboThl, IPAKTUKYMY),

Me:xXnpeamMeTHbIE CBS3H.

N3zyuenue kypca ¢pusnku yriay6néHHoro ypoBHs B 10 kinacce ocymecTBIseTCs ¢ yu€ToM
COJIEpKaTeNNbHBIX MEXIIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OMOJIOTMH, XHUMHUH,
reorpadu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAY4YHOI'O IMO3HAHMS:
ABJIEHUE, HAay4yHBbIM (hakT, TUIOTE3a, (PU3MUecKas BEIUMYMHA, 3aKOH, TEOpHs, HaOINIO/EHUE,
DKCIEPUMEHT,  MOJEIMPOBAHME, MOJENIb, W3MEPEHHE, IOIPEHIHOCTH  HU3MEPEHUH,
U3MepUTENbHBIE TPUOOPHI, U poBas 1abopaTopusl.

MaremaTuka: Pemenue cucrembl ypaBHeHuil. JluneitHas Qynkuus, mnapaboa,
runepbosia, ux rpapuku M cBoiicTBa. TpuroHoMmerpuyeckue (QyHKIUHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. BEKTOPHI M MX MPOEKLIUU Ha
OCH KOOpPJIMHAT, CJI0KEHNE BEKTOPOB.

buonorus: mexaHuuyeckoe [JBUWKEHHE B JKMBOW mnpupozae, auddysusa, ocmoc,
TEII000MEH KUBBIX OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAroIled cpeibl, yTUIN3alus



OMOOPraHNYECKOro TOIUIMBA JIsl BRIPAOOTKU «TETJIOBOW» U 3JIEKTPOIHEPTUU, TOBEPXHOCTHOE
HATSDKEHUE Y KaNWUISPHBIC SBJICHUS B IPUPOJE, SJIEKTPUUECKUE SIBJICHUS B )KHBOM MpPUPOJIE.

XUMHA: JTUCKPETHOE CTPOEHHME BEIECTBA, CTPOCHME AaTOMOB U MOJIEKYN, MOJIb
BELIECTBA, MOJISIPHAs Macca, MOoJIy4YeHUEe HAaHOMAaTEpHalloB, TEIIOBbIE CBOMCTBA TBEPBIX TE,
KUAKOCTEH W Tra3oB, JKUJKWE KPUCTAJIbl, AJIEKTPUYECKUE CBOMCTBA METaJIIOB,
INEKTPONUTHYECKAS IUCCOIMALINS, TAIbBAHUKA, JIIEKTPOHHASI MUKPOCKOTIUSI.

I'eorpacdus: BnaxxHOCTh BO3AYyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonorus: mpeoOpa3oBaHUE JBWKEHUI C KCIOIb30BAHUEM MEXaHHU3MOB, YYET
CYXOT0 U >KUIKOTO TPEHHsI B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU (KPOHILUTEHH, pelieT4yarhble
KOHCTPYKIIMHU), HCIOJIb30BaHUE 3aKOHOB COXpPAaHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII,
BOJOMET W JIpyrue), JBHUTaTeldb BHYTPEHHETO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOWIBHUK, KOHAMIMOHEP, TEXHOJIOIMH IOJYYEHHS COBPEMEHHBIX MAaTE€pHalioB, B TOM
qucjie HAHOMATEpUaloB, M HAHOTEXHOJIOTMM, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMIICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPHUOOPHI, raIbBAaHHUKA.

Copepxanne ooyuenus B 11 kiacce.

Paznen 4. DnexkrpoauHaMuka.

Tema 4. MaruutHoe nose.

B3aumopeiicTBue MOCTOSHHBIX MarHWTOB U IPOBOJHUKOB C TOKOM. MarHutHoe mouie.
Bekrop marmutHOM wuHAYKUMH. IIpyHIMD cynepno3unuum MarHUTHBIX nojed. JIuaum
MarHUTHON MHYKIUH.

MarHuTHO€ 10J1€ IPOBOJAHUKA ¢ TOKOM (IIPSIMOTO NMPOBOAHUKA, KaTYLIKH U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOLYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOAYNb. JIBMKEHHME 3apsHKEHHOM YacTHULBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

MaruutHoe nosne B Beuiectse. deppomMarHeTuky, napa- U JuaMarHeTUKH.

TexHnuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuToB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTaTeNb SKOOU, YCKOpUTEIH
AJIEMEHTAPHBIX YaCTHII.

JleMOHCTpanuu.

KaptuHa nuHUI MHOYKIMM MarHUTHOTO IIOJIS MOJOCOBOTO M IOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTtunHa nuHUI MarHUTHOW WHAYKLIMH NOJSA JJIWHHOTO IPSIMOTO IPOBOJHUKA M
3aMKHYTOTO KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anMopeicTere 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HaGmtonenue nBHXeHUs MydKa 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMn AEWCTBUS  ANEKTPOM3MEPUTENBHOTO MPUOOpa MarHUTORJIEKTPUUYECKON
CUCTEMBI.

YdeHuueckuit SKCIIepUMEHT, 1a00opaTopHble pabOoThl, MPAKTUKYM.

HccnenoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MarHuTOB.

UccnenoBanue cBONCTB (heppoMarHeTUKOB.

WccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiiel Amnepa.



N3ydeHnne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. DnekTpoMarHuTHas UHAYKLUS.

SIBneHue 3neKTpoMarHUTHOM MHAYKIMU. IloTok BekTOopa MarHuTHOM MHAYKIMH. DC
MHAYKIHMU. 3aKOH JIEKTpOMarHuTHoW uHaykuuu Papanes. BuxpeBoe anexkTpuueckoe Ioue.
Toxku dyko.

O/IC nHAYKIMH B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NunyktuBHOCTh. KaTylmika MHAYKTMBHOCTM B LENM ITOCTOSIHHOIO TOKa. SIBieHue
camounAykiuu. 3J1C caMOMHIyKIIUU.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNeKTPOMarHuTHOE IoJIe.

TexHuuyeckue ycTpoHCTBA M TEXHOJOIMUECKHUE IIPOLIECCHl: HMHIYKIMOHHAs II€Yb,
COJICHOU/, 3al1UTa OT 3JIEKTPU3ALMH TEJ IPH IBUKEHUH B MArHUTHOM I10JI€ 3E€MIIH.

JlemoHcTpamuu.

Habmroienue siBjaeHUs! 3J€KTPOMAarHUTHOM MHTYKITHH.

Uccnepoanue 3aBucumocty D/JC MHAYKIIMU OT CKOPOCTU W3MEHEHUS MAarHUTHOI'O
MOTOKaA.

[IpaBuio JleHna.

[Tagenre MarauTa B A IIOMUHUEBOW (MeIHOM) TpyOe.

SIBiIeHNE CAMOMHTYKIIVH.

Uccnenosanue 3apucumoct 1C caMOMHIYKIMU OT CKOPOCTH U3MEHEHUS CUJIbI TOKa
B LICTIH.

Y4eHnueckui HIKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThI, MPAKTUKYM.

HccnepoBanue siBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OrnpeneneHne HHIYKIUA BUXPEBOI'O MArHUTHOTO TOJIA.

HccnenoBanue siBIeHNUsS CAMOMHTYKIUH.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Paznen 5. Konebanust u BOJIHBI.

Tema 1. Mexanuueckue kojaeOaHusl.

Konebartenbnas cuctema. CBOOOAHBIE KOEOAHMUS.

I'apmonnueckue koneOanus. KunHemarnueckoe ¥ JUHAMHUYECKOE OIHCAHHUE.
OHepreTuyeckoe ONHUCaHHe (3aKOH COXpAaHEHUs MEXaHHMYecKo sHepruu). BeiBojg
JUHAMUYECKOTO OIHUCAHMUSA TapMOHUYECKHUX Kojle0aHMM U3 MX HHEPreTHYecKoro u
KMHEMaTUYeCKOTO OITMCAHMSL.

Amiuntyzaa u ga3a kojeOanuil. CBsi3b aMIUIUTY/ABI KOJI€OaHUN NCXOJHON BETUYHUHBI C
aMIUIUTYIaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

Ilepuon wm wacrota konebanuil. Ilepmom Manmbix CBOOOJHBIX — KoOJIeOaHUU
MaTeMaTHYeCKOro MasTHHKA. [leprnox cBOOOAHBIX KoIeOaHU TPYKMHHOTO MasiTHUKA.

[lonatue o 3aTyxaoomux KonebaHusX. BpiHyXIeHHble KoneOaHus. Pe3oHaHc.
Pe3onancHas kpuBasi. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KPUBOU. ABTOKOJICOaHMS.

TexHnyeckue ycTpolcTBa M TEXHOJIOTMUECKHE IMPOLIECCHl: METPOHOM, Yachl, KaydesH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

JleMoHcTpanum.

3anuch K0ae0aTeILHOr0 ABMKEHUS.

Habntonenne He3aBUCMMOCTH TepUOAAa MalbIX KOJEOaHMH Tpy3a Ha HUTH OT



AMIUIUTYIBL.

HccnenoBanue 3aTyxaomuX KoJeOaHUM M 3aBUCUMOCTH Tepuojia CBOOOJHBIX
KOJICOAHU OT CONPOTHBIICHHS.

HccnenoBanue konebaHMii rpy3a Ha MAacCUBHOW MpPY)KHUHE C LENbI0 (popMHUpPOBaHUS
npeCTaBiIeHU 00 uaeanTbHONU MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUs SHEPTUU NPH KojaeOaHUX rpy3a Ha PY>KUHE.

HccnenoBanue BBIHYXK/ICHHBIX KOJI€OaHU.

HaGnronenue pezoHanca.

VY4eHnueckuit 3KCIepuMEeHT, Ja00opaTOpHbIe pabOThI, IPAKTUKYM.

W3mepenue neproaa cBOOOIHBIX KoJeOaHU HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS Tela B X0J1€ K0JI€OaHU Ha yIIpyroMm MojBece.

W3ydyeHue qBUKEHMSI HUTSHOTO MasiTHHUKA.

[IpeoOpa3oBanue SHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHNS aMILTUTYAbI 3aTYXalOLUINX KOJICOaHUH.

HccnenoBanue BbIHYKICHHBIX KOJIeOaHUH.

Tema 2. DnekTpoMarHuTHbIE KoJIeOaHUs.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoJeOaHUs B HACAIbHOM
KosiebarenbHOM KOoHType. @opmyna Tomcona. CBsi3p aMIUIMTYIBI 3apsia KOHAEHCATOpa ¢
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxamollyue 3JIEKTPOMarHuTHele KojeOaHus. BbIHYyX/IE€HHbIE 3JIEKTPOMAarHUTHbHIE
Kosie0aHusl.

IlepemeHHBI TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JEHCTBYIOLIEE
3HA4YEHUE CUJIbl TOKA U HANPSKEHUs MPU pa3iIMyHOM (hopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa
OT BPEMEHH.

CuHycouMganbHbIil TEpeMEHHBIM TOK. Pe3ucrop, KOHIEHcAaTOp M  KaryllKa
MHAYKTUBHOCTH B LI€NM CHHYCOMJIAJIbHOI'O NMEPEMEHHOIro TokKa. Pe3oHaHc TOKOB. Pe3oHaHC
HaIPsKEHUN.

Wneanbubiil Tpancpopmatop. [Ipoussoactso, nepenaya u norpedaeHue
ANEKTPUYECKON SHEPIUH.

DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE DJIEKTPOIHEPTUHU. Kynstypa
WCIIOJIb30BaHUs DJIEKTPOIHEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHnyeckne ycTpOHCTBA M TEXHOJIOTMUECKUE IPOLECCHI: JJIEKTPUUECKUH 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

CB0OOOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpa.

OciumiorpaMmsbl AJIEKTPOMArHUTHBIX KOJIEOaHUMN.

I'eneparop He3aTyXalOMMX JIEKTPOMArHUTHBIX KOJeOaHHH.

Mozens 31eKTpOMarHUTHOTO TeHEpaTopa.

BrIHyX1eHHBIE CHHYCOHIaIbHbIE KOJIEOaHMUS.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHnaHc npu nociieoBaTeIbHOM COETUHEHNH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOopA.

VYCTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Monenb TUHUY 3IIEKTPOIepeIadH.



Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Wzyuenue Tpanchopmaropa.

HccnenoBanne NEPEMEHHOTO  TOKAa  4epe3  IOCIEAOBATEIbHO  COEAMHEHHBIE
KOHJIEHCATOpP, KaTyLIKY U PE3UCTOP.

HaGnronenue 37eKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. MexaHn4eckue 1 3J1€KTPOMarHUTHBIE BOJIHBI.

MexaHnyeckue BOJIHBI, YCIIOBUS UX pacnpocTpaHeHus. [lonepeunbie 1 npoaoabHbIe

BOJIHBL [lepron, CKopocTh pacpoCTpaHeHus U JIMHa BOIHbL. CBONCTBA MEXAaHUUYECKHUX
BOJIH: OTPaXCHHE, MTPeIOMIICHUE, HHTepGEpEeHIINS U TU(paKIIHSL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOLIEN CPEBI.

DNEKTPOMarHUTHHIE BOJHBI. Y CJIOBUS U3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.

B3anMHast opueHTanus BEKTOPOB —» —» B DJIIEKTPOMATHUTHOM BOJIHE.

E,B,v

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHUE, MOJISIpU3aLus,
uHTephepeHIus U TudpaKiius.

[Ixana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI pauOCBA3U U TeNIEBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue ycTporucTBa U MPaKTUYECKOE IPUMEHEHUE: MY3bIKaIbHbIE UHCTPYMEHTHI,
pamap, paavONpUEMHHK, TENeBU30p, aHTeHHa, TeiedoH, CBY-meub, ynbpTpa3ByKoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

JlemoHcTpanuu.

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmromnieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habutoienne otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuy MEXaHU4eCKUX BOJIH.

AKyCTHYECKHI pEe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGntonenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM M YacTOTOM
KoJie0aHui.

HccnenoBanne CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIus.

Oo6nHapyxenue nHPPaKpacHOTo U yIbTPadUOIECTOBOTO U3ITyUECHUH.

Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

N3ydyeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacipocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tewma 4. Ontuka.

IIpssMonHENHOE pacipocTpaHEHUe CBETa B ONHOPOAHOM cpene. JIyd cBera. TodeuHsli
HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOoHbI OoTpakeHus: cBeta. [locTpoeHne n3o0pakeHui B MIOCKOM
sepkaiie. Chepudeckue 3epkana.

[Ipenomnenne cBera. 3akOHBI NpPETOMIICHHS CBeTa. AOCOTIOTHBIA TIOKa3aTellb



npesnoMieHuss. OTHOCUTENBHBIN MOKa3arenap npenoMieHus. [IocTOSHCTBO 4acTOTHI CBETa U
COOTHOILEHHUE JJIUH BOJIH IIPU MEPEX0JE MOHOXPOMATUYECKOTO CBETA UEPE3 TPAHULLy pa3felia
JBYX ONITUYECKUX CPE.

Xon nyueit B mpusme. [ucnepeust ceera. CioxHbIH cocTtaB 6eoro csera. Lser.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbId yrojd MOJHOTO BHYTPEHHETO
OTpPa’KEHUS.

Cobuparonue u pacceuBaromue auH3bl. ToHkas nuH3a. DOKYyCHOE pacCTOsHHE U
ONTHUYECKas CUJIa TOHKOM JIMH3BI. 3aBUCHUMOCTh (JOKYCHOT'O PAaCCTOSHUS TOHKOM cepruyeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTENs IPETOMIICHHUS.

@opMyIia TOHKOH JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

XoJ ny4a, IpOLIEANIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOW ONTHYECKON
ocu. [Toctpoenue n300pakeHUI TOUKM M OTpe3Ka MPSIMON B COOMPAIOIIUX U PACCEHBAIOIIUX
JIMH3aX U UX CUCTEMAaX.

OnTuueckue nmpubdopsl. Paspemaroniast ciocoOHoCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBHS
HAOMO/IeHUsT MaKCHMyMOB W MHHUMYMOB B HMHTEP(QEPEHIUOHHOW KapTHHE OT JABYX
KOTE€PEHTHBIX HCTOYHHUKOB. [I[puMepsI KilaccuyecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. JudpakumoHHas pemérka. YcioBue HaONIOACHUS TIJIABHBIX
MaKCHMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpPONMCTBA M TEXHOJIOTMUECKHE IPOLIECChl: OYKH, JIyla, MEPUCKOIL,
dboroanmapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHka, TupaKuOHHAs PEeIETKA.

JlemoHcTpanuu.

3aKOHBI OTPAKEHHUSI CBETA.

HccnenoBanue npesomMiIeHus CBETa.

Habintoienne noaHoro BHyTpEHHEro oTpaxkeHus. Mojiens cBeToBoa.

HccnepoBanne xoja CBETOBBIX ITYYKOB 4epe3 IUIOCKONAPAJUICIbHYIO IUIACTHHY U
IpU3My.

HccnenoBanme cBOWCTB N300paKeHH B TUH3aX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmtonenue narepdepeHnnn caera.

Habmtoienre 11BeTOB TOHKUX TIEHOK.

Ha6mronenue qudpakuuu cera.

N3ydenne nuppakimoOHHON peréTKu.

Ha6mronenue audpakiinoHHOTO CHIEKTpa.

Hab6mronenue qucnepcuu certa.

HabmtoneHue nonspusaium cBeTa.

[IpumeHeHne MOIIPOUIOB JUISl U3YUEHUSI MEXAHUYECKUX HAIPSHKEHUNA. YUEHUYEeCKUI
HKCIEPUMEHT, JJAOOPAaTOPHBIE PaOOTHI, IPAKTHKYM.

N3mepenue nokasaresns NIpeaoMIIEHUS CTEKIIA.

UccnenoBanme 3aBUCHMOCTH (POKYCHOTO pPACCTOSHUSI OT BellecTBa (Ha HpUMepe
KUJKHUX JITH3).

N3mepenne poKyCcHOro pacCTOSHUS PAaCCEUBAIOIINX JIMH3.

[Tonydenne n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKaia U JIMH3BI.



[Tomy4yeHue n300pakeHHst B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Habmronenue nudpakuuu, nHTEp)EpeHINN 1 MOISAPU3ALUU CBETA.

N3yuenune nonspusanuy cBeTa, OTPaKEHHOIO OT IIOBEPXHOCTH AUAIIEKTpUKaA. M3yuenue
UHTEpEPEHIINH JTa3epHOr0 U3TYICHUS HA ABYX LIEIAX.

Habmtonenue nucnepcum.

Habnronenue u uccienoBanue JUQpakLHmOHHOTO CIEKTPa.

N3mepenne 1uHbI CBETOBOM BOJIHBI.

[TomyyeHue cniekTpa U3JIy4eHHs CBETOAMOA IPU NOMOILM AU(PAKIIMOHHON PEIETKY.

Pa3nen 6. OcHOBBI crienMaabHOW TEOPUU OTHOCUTEIBHOCTH.

I'paHn1BI IPUMEHUMOCTH KJIACCUYECKOW MeXaHMKU. [locTynaTel crieruanbHON TEOpUU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBal. [IpeobpazoBanust Jlopenuma. VYcioBue
IPUYUHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIUICHHME BPEMEHU U COKpAaLICHHE
JUIMHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBl. DHEPTUS IIOKOS.

TexHuyeckue ycTpoHCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIyTHUKOBbIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHLI.

YdeHU4ecKuil SKCIIEPUMEHT, Tab0opaTOpHBIE pabOThI, MPAKTUKYM.

OmnpeneneHne UMITYJIbCa U SHEPTHH PEISITUBUCTCKUX YacTHIl (110 poTorpadusM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM T10J1€).

Paznen 7. KBanroBas ¢usuka.

Tema 1. KopnyckynsipHO-BOJTHOBOM J1yain3M.

PaBHOBecHOE TeIIOBOE M3IydeHHe (M3IydeHue abCONIFOTHO YEPHOro Tena). 3aKoH
cMerieHus Buna. ['unoresa [lnanka o kBanrax.

@DOoTOHBI. DHEPTUS U UMITYJIbC (HOTOHA.

®oroaddext. OnpiTel A.I'. CroneroBa. 3akoHbl poTodPdexra. YpaBHeHHE DUHILITEITHA
st poroadpdexra. «KpacHas rpanuna» Gorosddexra.

JlaBneHue cBeTa (B 4aCTHOCTH, JaBJIEHHE CBETa Ha aOCOIIOTHO MOTJIOMIAIOILYI0 M
abCoIIOTHO OTpaskarollyto noBepxHocTh). OnbiThl I1.H. JIebenena.

Bonnoseie cBoiicTBa yactull. BomHsl e bpoiud. /InuHa BonHe! ne bpoiiisa u pasmepsl
o0acTH JOKaIM3allMM  JBWKYIIEHcs 4YacTuibl. KopmyckylsspHO-BOJTHOBOH  Jyallu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIax.

Cneunduka wusMepenut B Mukpomupe. CooTHOIIEHHS HeomnpeaeneHHocren I
eiizenOepra.

TexHnyeckue ycTpoiicTBa U TEXHOJIOTMUECKUE MPOLIECCHI: CIEKTPOMETP, POTOIIEMEHT,
dboTOIaTYNK, TYHHEIBHBIA MUKPOCKOII, COJIHEUHAst OaTapesi, CBETOIuO. JleMoHcTpariy.

®oTo3deKT Ha YCTaHOBKE C TIMHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoapdekra.

HccnenoBanue 3aBUCHMOCTH CONPOTUBIIEHUS HOJYNPOBOJHUKOB OT OCBELIEHHOCTH.
Ceeronuon.

Conneuynas 6arapes.

Y4eHnueckuit IKCEPUMEHT, JIabopaTOpHbIE pabOThI, MPAKTUKYM.

Uccnenosanue gporopesucropa.

N3amepenne moctostnHoW Ilmanka Ha ocHoBe wmccnemoBanus — GoTodddekra.



HccnenoBanye 3aBUCMMOCTH CHIIBI TOKA Y€PE3 CBETOIUOJ OT HAIIPSKCHHUS.

Tema 2. ®usuka aroma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imanerapras moaens atoma Pesepdopna.

[Tocrynatsl bopa. M3nyuenue u noriouienrne (POTOHOB MPH MEPEXOJIE aTOMa C OJHOTO
YPOBHsI SHEPIUU Ha APYTOH.

Bunel ciektpoB. CEKTp ypOBHEHN HEPTUU aTOMa BOAOPOJA.

CrioHTaHHOE M BBIHYKIEHHOE U3IydeHHue caera. Jlasep.

TexHnyeckue ycTpoHCTBA M TEXHOJIOIMYECKHE ITPOLECCHI: CIEKTPAJIbHBIA aHAIHU3
(criexTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

JleMoHcTpauuu.

Monens onbita Pesepdopna.

Habnronenue nuHeyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YaCTHULL.

Onpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JIYyYCHMUS.

YdeHnueckuit 3KCIepuMEHT, Ja00paTOpHbIe pabOThI, IPAKTUKYM.

Hab6mronenue nuHeRyaToro CrekTpa.

HccnenoBanue CIEKTpa pPa3peXEHHOIO aTOMAapHOIO BOJIOPOJA U HU3MEpPEHHUE
noctostHHOM Punbepra.

Tema 3. ®u3nka aTOMHOTO sJipa U AIEMEHTAaPHbBIX YaCTHII.

Hyxnonnas moaens snpa ['eiizenoepra-lBanenxo. 3apsia sapa. MaccoBoe 4ucio sjpa.
N3oTtomnsl.

PagunoakTuBHOCTB. AJsbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. [
aMMa-Hu3JIy4eHHUE.

3aKOH paJMOaKTUBHOIO pacnazna. PaguoakTuBHBIE M30TONBI B mIpupone. CpoiicTBa
VMOHM3UPYIOLIETO U3IydeHus. BiusHue paaMoakTUBHOCTM Ha KMBBIE OPraHU3MBIL.
EctectBennsblil GpoH nznyuenus. JJozumerpus.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepubie peaxkuuu. Jlenenue u cuHTe3 snep. fAnepHsle peakTophl. [IpoOnembl
YIPaBIsEMOro TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE AaCMeKThl pa3BUTUS AJIEpPHOMN
SHEPIeTHKHU.

MeTobl perucTpalvy U UCCIEA0BAHNS SIIEMEHTAPHBIX YaCTHLI.

dyHaMeHTaIbHBIE B3aUMOecTBYs. bapnonbl, Me30HBI 1 JenToHsl. [IpeacraBnenue
o CrannaptHoi Mmogenu. KBapk-TiItoOHHast MOJIENb aJpOHOB.

®dusuka 3a npenenamu CtannapTHOM Mojenu. TEéMHas MaTepust U TEMHasi SHEPTHSL.

EnuncTBO mznueckoil KapTUHBI MUpA.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JIO3UMETP, Kamepa
Bunbcona, saepHBIi peakTop, TEPMOSIEPHBIM peakTop, aroMHas Oom0a, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Y4eHuueckuil SKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA € HCITIOJIb30BAaHUEM J03UMETPA.

W3yuenue noriomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3nen 8. DneMeHThI aCTPOHOMUU U aCTPODUZHUKH.

Oranbel pa3BUTUS acTpoHOMHUHU. [IpukiagHOE W MHPOBO33PEHUYECKOE 3HAYEHHUE
acTpoHOMHUHU. [IpuMeHUMOCTh 3aKOHOB (U3HKHU UIsi OOBSCHEHHUS MPHUPOABI KOCMUYECKHX
00BEKTOB.



MeToapl aCTpOHOMUYECKUX HccienoBaHui. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
paIuoTeNecKONbl, BHEATMOC(HEpHAs aCTPOHOMHUSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3/bI, IJIAHETHI, UX BUANMOE JIBIKEHUE.

Conneunas cucrema.

Comnnue. Conneunas akTUBHOCTh. McTtounuk snepruu CosHIa U 3BE3/.

3BE31pI, MX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CIEKTpajbHBIA KJIACC -
CBETUMOCTB». 3BE3/bI [NIABHOM I1OCJIEJ0BATEILHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTb) JUIs
3BE€31 TIJVIABHOM IIOCIIEJOBATEIBHOCTU. BHyTpeHHee cTpoeHue 3BE3n. CoBpEeMEHHBIE
IIPEJICTaBICHUS O IIPOUCXO0XKIEHUU U 3BoitonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3NL.

Mneunsiii IIyts - Hama 'anaktuka. [lonoxenue n neuxenue ConHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku v kBasapsl. YEpHBIE IbIPHI B APAX FAIAKTUK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa06usa. Pa3zberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe nsimyyeHue.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0ieMbl aCTpPOHOMUH.

VYyeHnuueckue HaOIIOIEHUS.

HaGntonenuss 3BE3gHOro HeOa HEBOOPY)KEHHBIM TIJ1a30M € HCHOJIb30BAHHUEM
KOMITBIOTEPHBIX MNPUJIOKECHUN JJIs1 ONpEeACNCHUS TMOJOXKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpPHOT0 MOIylIapus U IpKue 3BE3/IbI.

Habnronenus B Teneckon JIyHbI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX CKOIUICHUH.

PuU3HYECKUN IPAKTUKYM.

CriocoObl  u3MepeHHst (U3MUECKUX BEIUYMH C MCIOJIb30BAaHHMEM aHAJIOTOBBIX MU
U(PPOBBIX U3MEPUTENIBHBIX IPUOOPOB U KOMITBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOIIOTHBIE
U OTHOCUTENIbHBIE IOTPEUIHOCTH H3MepeHUH (¢u3ndeckux BenuuuH. OLEHKa TI'paHMIl
MOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, HCCIIEIOBAaHUM 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH, TPOBEpKa MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP M3 paboOT, ONMHUCAHHBIX B TEMATUYECKUX
paznenax «Y4eHUYecKui HIKCIIEPUMEHT, J1abopaTOpHbIE Pa0OTHI, MPAKTUKYM»).

O6o0061maroniee TOBTOPEHHUE.

OO6oOmmenne © CUCTEMaTH3alMs COJAEpX aHUs pa3liesioB Kypca «MexaHuKay,
«MonekynsipHas pU3UKa U TEPMOAMHAMUKAY, «JIEKTpouHaMUKa», «KoneGaHus U BOJIHBI,
«OCHOBBI CHEIHMATBHON TEOPHUH OTHOCUTENIBbHOCTHY», «KBaHTOBas Qusnkay, «IJIeMEHTHI
ACTPOHOMMH U acTPOUBUKIY.

Ponp u3MKM M aCTPOHOMHMH B SKOHOMMYECKOW, TE€XHOJOTHYECKOM, COIMaIbHON U
THUYECKON cdepax AESITETbHOCTH YEIOBEKa, pojb M MeCTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOM HAy4YHOM KapTHHE MHpA, 3HAYCHUE OIHCATEIBbHOM, CHCTEMATH3UPYIOIIEH,
OOBSCHUTENIIBHON M TPOTHOCTHUYECKONM (QYHKIMH (PU3HUECKON Teopuu, poiib (PU3NUYECKOU
Teopuu B GOPMUPOBAHUN MPEICTABICHUNA O (PU3NUECKON KapTHHE MUpPa, MECTO (PU3HUECKOI
KapTUHBl MHpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAy4YHBIX IpEACTaBIECHUI O
IIPUPOJIE.

Me:xnpeamMeTHbIE CBS3H.

N3zyuenue kypca ¢puznku yriayosiéHHoro ypoBHs B 11 ki1acce ocymiecTBisercs ¢ yuéTom
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHMOJIOTMH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHUS, CBSI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOI'O MO3HAHMS:
ABJIEHUE, HAay4yHbIM (hakT, TUIOTe3a, (Pu3Mueckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIO/EHUE,



JKCIIEPUMEHT,  MOJEJIHMPOBAHHME, MOJENb, H3MEPEHHME, IOIPEIIHOCTH  HM3MEPEHUH,
U3MepUTENbHBIE TPUOOPHI, U pOoBast 1abopaTopusl.

Maremaruka: Permenue cuctemsl ypaBHeHUN. TpuronomeTpudeckue QyHKIUU: CUHYC,
KOCHHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO. BEKTOpBHI M HX
NPOCKIMHA Ha OCH KOOPJIUHAT, CIOXKEHHE BEKTOPOB. [IpOon3BOIHBIE AIeMEHTAPHBIX (YHKIIUH.
[Tpu3Haku no00us TPEYTroJIbHUKOB, ONPEeAEIeHNE IUIOMAAN INIOCKUX GUryp U 00bEMa Tell.

buonorus: snekTpuyeckue sIBICHUS B KUBOW MPUPOJE, KojaeOaTelbHble IBI)KEHUS B
JKUBOM  IPUPOAE, DKOJOTMYECKHME PHUCKM IIpU  IPOMU3BOJACTBE  DIEKTPOIHEPIHUH,
JJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKOBas IUArHOCTHKA B
MEJULMHE, ONTUYECKUE SIBICHUS B )KUBOU IIPUPOE.

XuMHSA: CTPOCHHE aTOMOB M MOJIEKYJI, KpUCTaJUIMYECKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

I'eorpadus: MarHUTHEIE MTOJIFOCA 3eMITH, 3QJICKU MAarHUTHBIX Py, PoTochEMKA 3eMHOM
IIOBEPXHOCTH, ceficmorpad.

TexHosorusA: NpUMEHEHHUE NTOCTOSHHBIX MarHUTOB, 3JIEKTPOMarHUTOB,

JIEKTpOABUraTens SIkodu, renepaTop NepeMEeHHOI0 TOKa, UHAYKIIMOHHAS 11€4b, TMHUU
3JIeKTpoIepeiay, EeKTPOABUraTelb, pajap, paAuoNpuEéMHUK, TeJIEBU30D, aHTCHHA, TelIe(OH,
CBY-neup, ynpTpa3ByKoBas JUarHOCTHKA B TEXHMKE, MPOEKIMOHHBIN amnmapaTt, BOJIOKOHHAs
OIITHKA, COJTHEYHAs OaTapesi, CIIyTHUKOBBIC TPUEMHUKH, SIICPHASI SHEPTETUKA U IKOJIOTHIECKHE
aCIIEKThI €€ pa3BUTHA.

[Tmanupyemble pe3ynbTaThl OCBOCHHS IMPOrpaMMbl MO (pHU3MKEe HAa YpOBHE CPEIHETO
oOmero oopa3oBaHus

OcBoenne yuebHoro npeamera «Pu3uka» Ha ypoBHE CpellHEro oouiero oOpa3oBaHus
(yriayOneHHbI ypOBEHb) JOJDKHO OOECHEeUNTh JOCTH)KEHHE CIEIYIOIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX Pe3yIbTaTOB.

JInuyHOCTHBIE pe3yIbTaThl OCBOCHUA yueOHOoro npeamera «Du3nka» 10KHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOLIMXCsl PYKOBOJICTBOBATHCS COOPMUPOBAHHOM BHYTpEHHEN
MO3ULIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAlUi, II03UTHBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOIMX TPAJAUIMOHHBIM IEHHOCTSM pPOCCHIICKOTO O0OILEecTBa,
paclIMpeHe JKU3HEHHOTO OIbITa U ONBITA JACATENBHOCTH B IIPOLIECCE PEaTU3alli OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIIbHOMN IEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) IPA’KIaHCKOIO0 BOCIIUTAHUS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU OOydarolmerocs Kak akTUBHOIO H
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

MPUHATHE TPAAULIMOHHBIX OOLIEUYETOBEUECKUX TYMAaHUCTUUECKUX U JEMOKPATHUYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcaxX I'PakJlaHCKOIo 00ILEeCTBa,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJCHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B COOTBETCTBUHM C HUX
(GYHKLIMSAMU M Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) MaTPUOTUYECKOTO0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUMCKON I'paX1aHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHHE K IrOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHIKEHHUSAM POCCHUHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) JTyXOBHO-HPABCTBEHHOI'O BOCITUTAHHUS:



c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOT0 TIOBE/ICHUS;

CIOCOOHOCTh ~ OIEHMBATh CHTYallMI0O W TNPUHUMATh OCO3HAHHBIC  pEIICHUS,
OpUEHTHUPYSICh HA ~ MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH,

B TOM YHUCJIE B J€SITEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

4) ACTETHYECKOTO BOCTIUTAHUSA:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYas OSCTETUKY HAy4YHOrOo TBOPUYECTBA,
npucyiero Gpusn4eckoi HayKe;

5) TPYZAOBOT'O BOCIIUTAHUSA:

MHTEpEC K DPa3IUYHBIM cdepam MpopecCHOHATBFHONW NeATENIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DU3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peaaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIIAHBI,

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPAa30BAHMIO B 00JaCTH (DU3HKHU HA
MPOTSKEHUH BCEU KHU3HU;

6) 9KOJIOTMYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH IKOJIOTMYECKON KYJIbTYPHI, OCO3HaHHE TII00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IJIJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH CpeAie Ha OCHOBE 3HAHUSA
L[eJI€N YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

Pacumpenue ombiTa JESTEIBHOCTH 3KOJOTMYECKON HAIPAaBIEHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUN 10 (pU3HKe;

7) [IEHHOCTH HAyYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3UUECKOI HAYKU;

OCO3HAaHHE IICHHOCTH HAy4HOH [eATENbHOCTH, FOTOBHOCTH B IMPOLECCE H3YUCHHS
(bU3HUKH OCYIIECTBIIATH MPOSKTHYIO U HCCIIEI0BATENbCKYIO I€ATEIbHOCTh HHINBUAYAIBHO U B
rpymnme.

B nporiecce nocTukeHUsl TMUHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOrpaMMBbl 10 (GU3HKE
JUI  YPOBHSL CpeAHEro oO0miero oOpa3oBaHus Yy OOYYaroOIIMXCS COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANOoJaralomuil chOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIJIIOYAIOIIETO CHOCOOHOCTh TMOHUMATh CBOE HMOLMOHAIBHOE
COCTOSIHUE, BHJETh HANpaBJIEHUS Pa3BUTUS COOCTBEHHOH SMOLMOHAIBHON cdepbl, ObITh
yBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMs,  BKJIIOYAIOIIEIO  CaMOKOHTPOJb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTbh 3a CBOE IOBEJEHHE, CIHOCOOHOCTh aJalTUPOBAThCA K 3MOLMOHAIBHBIM
M3MEHEHHUSM U IPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTPEMJICHUE K JIOCTUKEHUIO LIeJ U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh HMOILMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €r0 TPU  OCYUIECTBICHUM OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;

COL[MAJIHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAMBATh OTHOIIEHHS C
JIPYTUMHU JIHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTtbh KOH(IUKTHL.

MeTtanpeameTHble pe3ysbTaThl OCBOEHUS MPOTrpaMMbl CPEHEr0 O0IIero oopa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBnazneHne yHUBEpCAIbHBIMH T03HABATEIbHBIMU JCHCTBUSIMMU:



1) 0a30BbI€ JIOTHYECKHE ACHCTBHS;

CaMOCTOSITENIbHO (OPMYJIMPOBATH M AKTyalIU3HpPOBATH MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIIpEAEIIATh LENN JAESTENbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIIAITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS] B pacCMaTPHBAEMBIX (PU3HMUECKUX
SBJICHUSX;

pa3pabatbIBaTh IUIaH pelieHus MpoOIeMbl ¢ YIETOM aHAIN3a UMEIOLIUXCS

MaTepUaIbHBIX U HEMaTePUAIBLHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JACSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YNHTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOP/JMHUPOBATh U BBINOJHATH PabOTy B YCIOBHAX pEabHOIO, BHPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIE UCCIIEOBATEIbCKUE ACHCTBUS:

BJIa/IETh HAYYHON TEPMHUHOJOTHEH, KIFOUEBBIMU MOHATUSIMH M METOAaMHU (pu3ndecKoi
HaYyKH;

BJIa/IETh HABBIKAMH y4EOHO-UCCIIEIOBATEIHCKOM U MPOESKTHOM JIEATEIBHOCTH B 00JIaCTH
($u3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY ITOMCKY METOJOB PEIICHUs
3a/1a4 PU3NYECKOTO CONEPIKAHUS, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

OCYILECTBIIATh Pa3IMYHbIE BUJABI JEATEIBHOCTU MO IMOJYyYEHUIO HOBOI'O 3HAHHUSA, €0
MHTEPIIPETAlUU, TPe0OPa30BaHUIO U PUMEHEHHUIO B PA3IMUHBIX YY€OHBIX CUTyallUsIX, B TOM
qrclie PU CO3aHUU YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBA3M M aKTyalH3WpOBaTh 3a/lady, BBIIBHUTaTh
rUnoTe’y e€ pelieHusi, HaXOAWTh apryMEHThl ANl JI0Ka3aTeIbCTBa CBOMX YTBEPXKICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IMOJIYUCHHBIE B XOJ€ PEUICHHs 3aJayd pPe3ybTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIIbHON JIEATEILHOCTH, B
TOM YHCIIE IPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OLICHMBATb INPUOOPETEHHBIN OIBIT, YMETh
NEPEeHOCUTh 3HaHUA MO (PU3UKE B MPAKTHUECKYIO 007acTh

KHU3HEIEATEIBHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JacTei; BBIIBUIaTh HOBBIE
ujeu, TpenjaraTb OPUTHMHANbHBIE TOJXOAbl W pEIIEHUs; CTaBUTh IMPOOJeMbl M 3ajJau,
JIOTTYCKAIOIIUE aJIbTEPHATHBHbBIE PEIICHMUS.

3) pabota ¢ nHOpMAITHEIi:

BJIa/IE€Th HAaBbIKaMU MOJy4YeHUS HHPOPMAH PU3NYECKOTO COACPIKAHUS

U3 HCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIISTh IOUCK, AaHAJu3,
CHCTEMaTH3alMI0 U UHTEPIPETAINIO HH(POPMALIUK Pa3IMYHBIX BUIOB U (hOPM MpeICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHH B
pElIeHMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHM3AaLMOHHBIX 3a/a4 C COOJIIOJCHHEM
TpeOOBaHUI HIPrOHOMUKHU, TEXHUKU OE30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBoOBbIX
U 3TUYECKUX HOPM, HOpM UH(GOPMAIIMOHHON 0€30M1acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEp’KaHus B Pa3IMYHBIX QopmaTax Cc y4€TOM
Ha3HayeHus: HHQOpMalMM U IeJNeBOil ayAuTopuu, BBIOMpas ONTHUMaJbHYIO (QopmMy



IIPEJICTaBICHNS U BU3YaJIN3aLMH.

OBnazneHne yHUBEpCaJIbHBIMM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) oOmIeHwHe:

OCYIIECTBIISATh OOIICHWE Ha YpoKax (U3MKH M BO BHE-YPOUHOW JEATEIbHOCTH;
pacrio3HaBaTh MPEINOChUIKN KOH(PIUKTHBIX CUTYAIlM U CMSATYaTh KOH(IMKTHI; pa3BEPHYTO U
JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

2) COBMECTHAs JEATECIBHOCTD:

IIOHMMAaTh U UCHOJb30BATh NPEUMYILIECTBA KOMAaHIHON M MHIUBUAYAJIbHON pabOThI;
BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBHH ¢ Y4éTOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATH LI€JIM COBMECTHOM IEATEIbHOCTH, OPraHHU30BBIBATH U KOOPIMHHUPOBATH
JIEUCTBUA N0 €€ JOCTUIKECHHIO: COCTAaBIATH IUIAH JCUCTBUM, PACHPEACISTH POJIH C YUYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOM paboTHI;

OLIEHUBATh KaueCTBO CBOEr0 BKJIAJa M KaXKIOr0 YyYaCTHMKAa KOMaH/bl B OOLIMii
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUIM;

IIpeyiaraTb HOBbIE IIPOEKThI, OLIEHUBATh UJIEU C ITO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPATETMUECKOE ITOBEJICHNE B PA3JIMYHBIX CUTYyALUX,

MIPOSIBJISITH TBOPYECTBO U BOOOpayKEHHE, OBITh HMHUIIMATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUAMMU:

1) CaMOOpraHU3aIHsL:

CaMOCTOSITEJIbHO OCYILIECTBIAThH [M03HABATENbHYIO JESATEIbHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELIECHUS PaCUETHBIX U KAUECTBEHHBIX 3a/a4, IJIaH
BBIMIOJIHEHUS] TPAKTHUUECKOW paboThl € Y4YETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciiipsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUM; JesaTh
OCO3HAHHBII BBIOOpP, APryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CIocoOCTBOBaTh ()OPMUPOBAHMIO U MPOSBICHUIO SPYAULUU B 00JacTH (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30oBaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

2) CaMOKOHTPOIIb:

JlaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBBI B ACSITEIBHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHM IIO3HABATENbHON pe(IeKCUU KaK OCO3HAHHS COBEPILIAEMBIX
JIEHCTBUM M MBICIMTENBHBIX IIPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

MCIOJIb30BaTh NPUEMBI peIeKCUU 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PELIEHUS 110 UX CHM)KEHUIO; IPUHUMATh
MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTATOB IE€ATEIbHOCTH;

3) OpUHSITHE Ce0s U IPYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPY aHAIU3€ PE3YNIbTATOB JESITEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKY.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Mporpammbl no ¢usuke. B mpouecce nsydeHus



Kypca Kypca pu3nKHu yriayoseHHOro ypoBHs B 10 kiacce oOydaromuics HayquTCs:

MOHUMAaTh pOJIb (U3UKH B SKOHOMUYECKOH, TEXHOJIOTMYECKOW, HKOJIOTHUECKOMH,
COLMAIBHOW M JTUYECKOM cdepax IesTeIbHOCTH YeNOBEKa, pOoib M MecTO (M3UKH B
COBPEMEHHOM HAy4YHOM KapTHHE MHpA, 3HAYCHUE OIUCATEIBbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOM ¥ TPOTHOCTUYECKOM (GYHKIMHA (PHU3MUECKOW TEOpUH - MEXaHMKH,
MOJIEKYJISIPHOH (PU3MKM M TEPMOAMHAMHUKH, POJb (U3NYECKOH Teopuu B (OPMHPOBAHUU
IpeACcTaBIeHU 0 (U3NYECKON KapTHHE MUPA;

pas3nuyaTth yCIOBHUS IPUMEHUMOCTH MoJelel (pU3MYecKuX Tel U IPOLeccoB (SIBJICHUH):
UHepLyanbHas cucremMa orc4éra, aOCONIOTHO TBEPAOE Telo, MarepuaibHas TOUKa,
PaBHOYCKOPEHHOE IBUKECHHE, CBOOOJHOE TMajeHue, abCOMOTHO ympyras aedopmanus,
a0COJIIOTHO YIpPYroe U aOCOJIIOTHO HEYNPYTro€ CTOJIKHOBEHHS, MOJENM Ta3a, XKUJIKOCTU U
TBEPJAOTO (KPUCTAJUIMYECKOT0) Tejla, HWIACAIbHBIM Ta3, TOYEUHBIH 3apsi, OJHOPOJIHOE
AEKTPUYECKOE I10JIE;

pasnuyath yCIOBMs (TpaHuIbl, O0JAaCTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IOHUMAaTh  BCEOOIIMH  xapakTep (yHAAMEHTAJbHBIX 3aKOHOB M  OTrPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJM3UPOBaTh M OOBSCHATP MEXAHWYECKHE IPOLECChl U SBICHUS, HCIOJIb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIbHOCTh MEXAHWYECKOTO JIBUYKEHUS,
dbopMybl KUHEMATHKHA PAaBHOYCKOPEHHOTO MBWXKEHUA, MpeoOpasoBaHust [amwiies mis
CKOpPOCTH M IepeMelleHus, 3aKOHbl HpIOTOHA, NpUHIMI OTHOCUTENBHOCTH [ anuies, 3aKoH
BCEMHUPHOI'O TATOTEHMS, 3aKOHBI COXPAHEHMS MMIIYJbCAa U MEXAaHWYECKOM JHEPruH, CBA3b
paboThI CUIIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3HEPruu, yCJIOBUs pPaBHOBECHs TBEPIOIO Tena),
IPU 3TOM HCIOJIB30BaTh MAaTEMAaTHUECKOE BBIPAXECHHE 3aKOHOB, YKAa3blBaTh YCJIOBHS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TpeoOpa3oBanuii I'anues, BTOPOro 1 TpeThero 3aKOHOB
HproTOHa, 3aKOHOB COXpaHEHMS MMILYJIbCA U MEXAaHUYECKOW JHEPrUM, 3aKOHAa BCEMHUPHOIO
TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIOJIb3Ys] OCHOBHBIE
MOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU U 3aKOHBI MOJIEKYJSIPHOM (HU3UKH U
TEPMOJMHAMUKHU (CBSI3b JaBJIEHUS HJIEAJIBHOIO Ta3a CcO CpeAHEeW KHUHETUYECKOW sHeprueit
TEIJIOBOTO JABMKEHUS U KOHIEHTPALUEN €r0 MOJIEKYJI, CBS3b TEMIIEPATYPBI

BEILECTBA CO CPEHEN KHHETUYECKON YHEPTUEH TEILIOBOTO IBUKEHHUS €TI0 YaCTHULL, CBA3b
JIaBJICHUsI UICATBHOTO ra3a C KOHLEHTpalMeld MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHHE
MenneneeBa-Knanelipona, nepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHMS JHEPIUU B
TEIUIOBBIX TPOLIECCaX), MPHU 3TOM HCIHOJIb30BATh MATEMaTHUECKOE BBIPAXKEHHE 3aKOHOB,
YKa3bIBaTh yCIOBUS IPUMEHUMOCTH ypaBHeHUs: MenneneeBa-Knanelipona,

aHAJIM3UPOBaTh U OOBSCHATH DJJIEKTPUYECKHE SBJICHMS, MCIOJIb3ysl OCHOBHBIE
MOJIO’KEHUS M 3aKOHBI JIEKTPOANMHAMUKH (3aKOH COXpPaHEHUS 3JIEKTPUUECKOTO 3aps/ia, 3aKOH
Kynona, DOTEHIMAIBHOCTH  DJIEKTPOCTATUYECKOTO  MOJSA, MPUHLHUII  CYNEPHO3ULIHH
IIEKTPUYECKUX IOJIEH, TIPU ITOM yKa3blBas yCJIOBUS NPUMEHMMOCTH 3aKkoHa KysoHa, a Taxxke
IIPAKTUYECKH BAa)KHBIE COOTHOIIEHHUS: 3aKOHbI OMma sl ydacTKa LeNHM W JJI1 3aMKHYTOM
aNeKTpuueckor 1enu, 3akoH Jlxoyns-Jlenua, npasmia Kupxroda, 3akonsr @apanes s
AIIEKTPOIIN3A);

ONHCHIBATh (PU3NYECKUE MPOIECCHl U SIBICHUS, UCIOJIb3Ysl BEIMUMHBI: MepeMEIlEeHuE,
CKOpPOCTb, YCKOPEHHE, UMIIYJIbC Tela W CUCTEMBI TeJ, CHJIa, MOMEHT CHWIIBI, JABJICHHUE,
NOTEHLMAJbHAsT SHEpPrusi, KMHETHYecKas HHEeprusi, MeXaHW4yecKkas SHeprus, padbora CHIIbI,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIA TSHKECTH, CHJIA YIIPYTOCTH, CHJIA TPEHHUSI, MOIIIHOCT,



SHEPrHsl B3aUMOJECHCTBUS Tela ¢ 3eMiEl BONM3U €€ TMOBEPXHOCTH, DHEPTUS YIPYTrou
negopManuu MPYXUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIieparypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPECHHSISI SHEPTUs UACATBLHOTO OJHOATOMHOTO Ta3a, paboTa UealbHOTO
ra3a, OTHOCHUTEIbHAS BIAKHOCTh BO31yXa, KOIPPHUIMEHT IMOJIE3HOTO JACUCTBUS HICATHLHOTO
TEIUIOBOTO JIBUTATEIIsl; JJEKTPUYECKOE II0J€, HANPSHKEHHOCTD JJIEKTPUYECKOrO  IOJIA,
HaIpPSHKEHHOCTH MOJIS TOUEYHOT 0 3apsia WK 3apsHyKEHHOTO 11apa B BAKYYME U B JUAJIEKTPHKE,
MOTEHIMAN 3JEKTPOCTATUYECKOr0 MOJIs, PA3HOCTh MOTEHLMAIOB, 3JIEKTPOABMXKYILAsA CHUJIA,
CuJa TOKa, HalpshKEHUE, MOIIHOCTh TOKA, 3JIEKTPUUYECKAsi EMKOCTh IUIOCKOIO0 KOHJIEHCATOPa,
CONPOTUBIIEHUE Yy4YacTKa IENU C MOCIEAOBATEIIbHBIM W MAapaJUIeIbHbIM COEJUHEHUEM
PE3UCTOPOB, FHEPTHUS JIEKTPUUYECKOTO TOJISI KOHJIEHCATOPa;

OOBSICHSITH OCOOEHHOCTH MPOTEKAHUS (PUBNUCCKUX SBICHHI: MEXaHUYECKOE JIBIKCHUE,
TEIUIOBOE JIBU)KCHHE YaCTHUI[ BELIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MIBIIKEHHE,
muddy3us, ucmapeHue, KUTMCHUE U KOHICHCAIS, IUIABJICHHE

U KPUCTAJUIM3ALMS, HANpPABJICHHOCTh  TEIUIONEpPENAauu, JJEKTPU3alMs  Tel,
3KBUIIOTEHIIUAIBHOCTH IOBEPXHOCTH 3apsKEHHOTO MMPOBOIHUKA;

MIPOBOAMUTH UCCIIEJOBAaHHE 3aBUCUMOCTH OJHOW (PM3MUYECKOIl BEIMYMUHBI OT APYrou C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUMN, IPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH
pe3yNIbTaThl TOMYYSCHHOW 3aBUCUMOCTH (DM3MYECKHX BEIUYHMH B BUIC TPaAPUKOB C YIETOM
a0COJIIOTHBIX TIOTPEIIHOCTEN U3MEPEHHH, JIeJIaTh BRIBOJIBI IO pE3yJIbTaTaM UCCIICI0BAHMUS;

MPOBOJNTh KOCBCHHBIE HW3MEPCHHS (U3NYCCKUX BEIMYUH, MPU STOM BEIOHpATH
ONTUMAIBHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COIIOTHBIE U OTHOCHUTEIIbHBIE MOTPEITHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH  OMNBITBI 1O MPOBEPKE MPEIOKEHHON THUIOTE3bl: IUIAHUPOBATH
9KCIIEPUMEHT, COOUpPATh JKCIHEPUMEHTAIbHYIO YCTAHOBKY, AHAIU3UPOBATh IOTYYECHHBIE
pe3ynbTaThl U JENATh BBIBOJI O CTATYCE MPEIJI0KEHHONU TUIIOTE3bI;

co0iroaTh mpaBmiia 0€30MacHOr0 TpyJa MpU MPOBEACHUM WCCIEIOBAHHUI B pamKax
y4eOHOTO OJKCHEPUMEHTa, NPAKTUKyMa H Yy4eOHO-HCCIIEOBATEIbCKOW U TMPOEKTHOU
JEATeTbHOCTH C  HCIOJIb30BAaHUEM  HM3MEPUTENBHBIX YCTPOWCTB U JIaOOpaTOpPHOTO
000pyI0BaHNS;

pemaTth pacy€THBIC 3aJaddl C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOW (PU3MUECKOU
MOJIeJIbIO: Ha OCHOBAaHWHU aHajn3a YCIOBUS OOOCHOBBIBaTH BHIOOP (DHM3HUECKON MOeNH,
OTBeyarolleil TpeOOBaHUAM 3a/a4yd, MPUMEHSATh (DOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTyNaThl (PU3MYECKUX TEOPUHN MPH UCHOIB30BAHUU MAaTEMAaTUYECKHMX METOJOB PEIICHHS
3a/1a4, MPOBOAUTH PACYETHl HA OCHOBAHWU UMEIOLUXCS TAHHBIX, aHAJTU3UPOBATh PE3yIbTaThI
Y KOPPEKTUPOBATH METO/Ibl PEHIEHUS C YUYETOM MOJTYUYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHbBIC 33/1aUH, TPEOYIOIIne MPUMEHEHHS 3HAHUHN U3 Pa3HBIX Pa3/IelioB
Kypca (pU3MKH, a TaKKEe UHTETpaIldd 3HAHUN U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO
[HKJIA: BBICTPAUBATh JIOTHYECKYIO IEMOYKY PACCYKAEHUU C HMCHOJIB30BAHUEM H3YYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UUYECKUX SIBICHUN;

HCIOJIb30BaTh TEOPETUUECKIE 3HAHUS 1 OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PAOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MIPUBOJIUTH PUMEPHI BKJIAJIa POCCUMCKIX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKU U TEXHOJIOTHI;

aHAIM3UPOBAaTh H  OICHUBATh TOCIEACTBUA OBITOBOM W  MPOW3BOJCTBEHHOU
JIEeATETLHOCTH YeJIOBEKa, CBA3aHHOW ¢ (PM3NUECKUMH MIPOLIECCAMHU, C TIO3UIHI IKOJTOTHIECKOM
0€30MacHOCTH, TIPEICTABICHUA O PAIIMOHATILHOM MPUPOIOTIONB30BAHIH, a TAK)KE Pa3yMHOM



WCMOJBb30BAHUM  JOCTHXKEHHI HAyKM M TEXHOJOTUMW U1 JaJdbHEWINEro pa3BUTHUS
YEJI0BEYECKOro OOIIECTBa;

MIPUMEHSITh Pa3JIMYHbIE CIIOCOOBI pabOTHI ¢ HHpOpPMAIHEeH PHU3NIECKOTO CONePIKAHUS C
HCIIOJIb30BAHUECM COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHBIX TGXHOHOFHﬁ, Ipu 5TOM HCIIOJB30BaATh
COBpPCMCHHBIC I/IH(i)OpMaL[I/IOHHBIe TCXHOJOIuu Ajid IIOHCKaA, Hepepa60TKI/1 U IpCAbABIICHUA
y4eOHOH ¥ Hay4HO-TIOMYJISPHOM WH(MOpPMAIMU, CTPYKTYPUPOBAHUS M HHTEPIpETAIIUN
uHpOpMaIUK, TOJMYYCHHOW W3 pPa3IUYHBIX HCTOYHHKOB, KPUTHYECKH AaHAIM3UPOBATH
MoJIydaeMyr0 MH(OpPMAIMI0O U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS
3HAHWH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA HH(OpMaIUH;

MNpOABJIATH OPraHU3allMOHHBIC KW IMO3HABATCIIBHBIC YMCHHA CaMOCTOATCIBHOI'O
npuoOpeTeHus HOBBIX 3HAHMH B TPOLECCE BBIMOJHEHHS TMPOCKTHBIX M Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paGOTaTB B Irpymnmc € HCIIOJIHCHUCM PA3JIMYHBIX COLHAJIBHBIX pOHGfI, IJIaHUPOBATh
paboTy TPYIIIBI, PAMOHATIBLHO PacCHpeNeiisaTh JACSITCIbHOCTh B HECTAHIAPTHBIX CUTYAIUsX,
OILICHMBATh BKJIA] KaXI0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBaeMOn IPOOIIeMBl;

MPOSABIATh MOTHBalMI0O K Oyaymed npodecCHOHaIbHOW —JEATENbHOCTH IO
CIEIUATBLHOCTAM (PU3UKO-TEXHHUUECKOTO MPOGHUIISL.

[IpenmerTHbie pe3ynbTaThl OCBOCHHUS MPOrpaMMbl MO ¢u3uke. B mpomecce nzyueHus
Kypca Kypca pu3uku yrirydsieHHOro ypoBHs B 11 kitacce o0yJarommiicss HayduTCs:

MOHUMATh POJIb (U3UKM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIMAIBHOU H
STUYECKON cdepax NesTEIIbHOCTH YellOBEKa, poJib M MeCTO (PM3MKH B COBPEMEHHOU Hay4dyHOM
KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTUUYECKOM AESITEIbHOCTH YEIOBEKa

U JaJbHEHIIEM Hay4YHO-TEXHHYECKOM  DPa3BUTHHM, 3HAYEHUE  OIHUCATEIbHOM,
CUCTEMATU3UPYIONICH, OObSICHUTEIbHONW U MPOTHOCTHYECKON QYHKIUN (hU3HMUECKON TEOpuu -
JNEKTPOAUHAMUKH, CIEIHATbHOM TEOPHUH OTHOCUTEIHHOCTH, KBAaHTOBOM (U3HKH, DPOJb
¢uznyeckoil Teopun B (OPMUPOBAHUU NPEJICTABICHUN O (PU3NUECKON KapTHHE MUpa, MECTO
¢usznyeckol KapTHMHBI MHpa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPECTaBICHUN O IPUPO/IE;

pa3anyath YCIOBUS NPUMEHUMOCTH MoJieel (PU3NUYeCcKUX Tl U MPOLEeccOoB (SBICHUM):
OJTHOPOJTHOE 3JIEKTPUUECKOE U OAHOPOJHOE MAarHUTHOE I0JI, FApMOHUYECKHE KOJeOaHMs,
MaTE€MaTUYeCKUl MAasTHUK, WICAIbHBIA MNPYKUHHBIM MasTHUK, TapMOHUYECKHUE BOJIHBI,
ueaNbHbI KoyeOaTenbHbI KOHTYp, TOHKas JMH3a, MOJENeH aToma, aTOMHOIO sjapa Hu
KBaHTOBOM MOJIEJIN CBETA;

paznuuaTh YCJIOBHS (TpaHUIBl, OOJACTH) MPUMEHHUMOCTH (PU3MUYECKHX 3aKOHOB,
NOHMMATh BceoOUMI  xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M  OIPAaHUYEHHOCTb
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH DJIECKTPOMArHUTHBIE MPOLECCHl U SBJICHMS, HCIONb3YS
OCHOBHBI€ I10JIO)KEHHUS U 3aKOHBI 2JIEKTPOJUHAMHUKH U CIIELIMAIIEHON TEOPUH OTHOCUTEIIBHOCTH
(3aKOH COXpaHEeHMs DHIEKTPUYECKOro 3apsna, cuiaa Awmmepa, cuia JlopeHna, 3akoH
JIEKTPOMAarHUTHOW MHIYKIUH, npaBuio JleHna, cBa3p OJIC caMOMHAYKIMU B 3JIEMEHTE
IIEKTPUYECKON LIETIN CO CKOPOCTHbIO U3MEHEHUS CHIIBI TOKA, ITOCTYJAThl CIEUAIBHON TEOpUH
OTHOCHUTENIbHOCTH DHUHILTEHHA);

aHAJIM3UPOBATh U OOBIICHITH KBAHTOBBIE ITPOLIECCHI U SBJICHUS, UCIIOIb3YsI MOJI0KEHHS
KBaHTOBOU Qu3uku (ypaBHeHUe DifHIITENHHA 1715 poTorddekTa, NepBbIi U BTOPON MOCTYIATHI
bopa, mpuHIIUIT COOTHONICHHS HEOMpeAeieHHOCTel [eli3eHOepra, 3aKOHBI COXpPaHEHUS



3apsIIOBOIO0 M MAacCOBOI'O YMCEI M SHEPrHMM B SJEPHBIX PEaKLUAX, 3aKOH paAHMOaKTHBHOIO
pacnaza);

OIMCHIBATh (PU3NYECKUE TPOILIECCHI U SBJICHUS, UCIIONIB3Ys BEIMUUHBL: HAIPSHKEHHOCTD
AIIEKTPUUYECKOTO TIOJISA, IMOTEHIHAN 3JIEKTPOCTATUYECKOTO IIOJIs, Pa3sHOCTh MOTEHIMAJIOB,
AIIEKTPOABIDKYIIAST CHJIA, MHIYKIMS MAarHUTHOTO TOJs, MAarHUTHBIA TOTOK, CHia AMIiepa,
UHAYKTUBHOCTb, 3JIEKTPOJBIDKYILAS CHJIA CAaMOMHAYKLHUM, SHEprus MarHUTHOTO IOJIA
IIPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUIA UMITYJIBC, ITOJIHAs SHEPT U,

SHEprus MOKOsl CBOOOIHON YaCTUILIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHMCIIO U
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOCHHOCTU TPOTEKAaHHUs (U3NYECKUX SIBJICHHNA: DJICKTPOMArHUTHAsS
WHIYKIHS, CAMOMHAYKIIHS, Pe30HAHC, HHTePPEPEHIINS BOJIH, TUPPAKLIUS, TUCTIEPCHSL, TIOTHOE
BHYTpEHHEE OTpakeHue, porosnexrpudeckuii a3pdexr (poroapdexr), anbha- u 6era-pacmassi
sqep, raMMa-u3iydeHue sijep, (pU3nuecKue MPUHIMIBI CIEKTPAIBHOTO aHaIu3a U PabdoThI
Jasepa;

OIpeNIeNIATh HAIlPABJICHUE MHIYKLIUU MAarHUTHOTO IOJI MPOBOJHHMKA C TOKOM, CHIJIBI
Awmnepa u cuibl JlopeHua;

CTPOUTh M300pakeHUe, CO3[aBaeMoOe IUIOCKUM 3€pKaloM, TOHKOM JIMH30H, W
pacCUUTHIBATh €ro XapaKTePUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMHYECKUE TOHSTHS, TEOPHH M 3aKOHBI IS
aHanmm3a M OOBACHEHHs (PU3MUYECKUX MPOIECCOB, MPOUCXOMANIMX B 3BE3MAX, B 3BE3IHBIX
cHUCTeMaX, B MEXKTaJIaKTUYECKOH Cpeze; IBWKEHUS HEOECHBIX TeJ, SBOJIIOUWU 3BE3N U
Bcenennolii;

IIPOBOJIUTH HUCCIIEOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYUH C HCIOJIb30BaHUEM
OpSMBIX H3MEPEHUH, IpU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (UKCUPOBATh PpE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEIMYUH B BUJE IPaUKOB ¢ y4ETOM aOCOJIFOTHBIX
HOrPEIIHOCTEN U3MEPEHU, AeTaTh BEIBO/BI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHHUS (PH3MUECKUX BEIMYUH, IMPH OSTOM BBIOMPATH
ONITUMAIILHBIA METOJ] U3MEPEHHsI, OIIEHUBATh a0COIOTHBIE W OTHOCHTEIBHBIE TOTPEITHOCTH
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHl IO TPOBEPKE TMPEIUIOKEHHOW THIIOTE3bl:  IJIAHUPOBATH
HKCIEPUMEHT, COOMPATh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, AaHaJIM3UpPOBATh IOJTy4YEHHbIE
pe3ysbTaThl U JIeNaTh BBIBOJ O CTaTyce MPeI0KEHHOM I'MIIOTEe3bl;

OIUCBIBATh METO/IbI MOJYYEHHs HAyYHbIX aCTPOHOMUYECKHUX 3HAHUIA;

coOnoaTh MpaBuiaa GE30MacHOro TpyJa MpHU MPOBEIEHUHM HCCIIEAOBAaHUM B paMKax
y4eOHOTO DOKCIIEPUMEHTa, TNPAaKTUKyMa W Yy4eOHO-MCCIIEOBATENLCKOM W  TPOEKTHOM
NEeSITeTPHOCTH C  HCIOJB30BAHWEM  HM3MEPUTEIBHBIX  YCTPOWCTB M JIaODOPaTOPHOTO
000pyI0BaHNS;

pemars pacy€THBIC 3a7a4dl C SBHO 3aJaHHOW W HESBHO 3aJIaHHOW (PU3MUECKOU
MO/JIENIbIO: Ha OCHOBAHUHU aHAJIM3a YCIIOBHUS BbIOMpATh (PU3MUECKUE MOJENH, OTBEYaloIIne
TpeOOBaHUSAM 3aJaud, MPUMEHATh (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl
¢u3nueckux TEOpUd MpPHU MCIOIB30BAaHMM MAaTEeMAaTHYECKUX METOAOB pelleHHs 3ajad,
IPOBOJUTH PAcu€Thl HA OCHOBAHMM HMEIOIIMXCS JIaHHBIX, aHAJIW3UPOBATh PE3YJbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MTOTyUYEeHHBIX PE3YIIbTATOB;

pelaTh KaueCTBEHHBIE 3a/1a4, TPEOYIOIe TPUMEHEHNS 3HAHUH U3 Pa3HBIX Pa3eioB
Kypca (DM3HMKH, a TaK)Ke WHTETPAllUH 3HAHWHA W3 JAPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIa: BBICTPAWBATh JIOTHYECKYIO IIEMOYKY PACCYKICHHH C HCIIOJIB30BAaHHEM H3yYCHHBIX



3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBICHHI;

HCIOJIb30BATh TCOPCTUUCCKUC 3HAHUA IJIA O6’b$ICHCHI/I$I OCHOBHBIX MMPUHIIUIIOB paGOTBI
HU3MCPUTCIIbHBIX HpI/I60p0B, TEXHNUYCCKUX yCTpOfICTB N TCXHOJIOTHYCCKUX MMPOUCCCOB;

MPUBOAMUTH MIPUMEPHI BKJIaJa POCCHICKHIX U 3apYOeKHBIX yIEHBIX-(DU3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBaTh UM  OLIGHUBATh IIOCJIEJICTBUS OBITOBOM U  MPOU3BOJACTBEHHON
JESTEIbHOCTH YeI0BeKa, CBSI3aHHOM ¢ (PU3MUEeCKUMHU MPOLIECCaMU, C MO3HUIIUI SKOJIOTHYECKON
0€30MacHOCTH, MPEACTABICHUI O PallMOHATILHOM IPUPOIONOIB30BAHUH, a TAKKE Pa3yMHOM
UCIOJIb30BAaHUU  JOCTHMKCHMM HAayKM W TEXHOJOTMM JJs JalbHEHIIero pa3BUTHS
4eJI0BEYECKOT0 O0IECTBa;

MIPUMEHSITh Pa3JIMYHbIC CIIOCOOBI pabOThI ¢ HHPOPMAIHEH (PHU3NIECKOTO COIEPIKAHUS C
HCIIOJIb30BAHUECM COBPCMCHHBIX I/IH(I)OpMaL[I/IOHHLIX TGXHOHOFHﬁ, Ipu 5TOM HCIIOJIB30BATH
COBpPCMCHHBIC I/IH(i)OpMaL[I/IOHHBIG TCXHOJOIuu Ajid IIOHCKaA, Hepepa60TK1/1 U OpPCAbABIICHUA
yueOHOM ¥ HAy4YHO-TIOMYJISApHOM HHGPOpMAIUU, CTPYKTYPUPOBAaHUS U HHTEPIpPETALUU
uH(pOpMallMK, TOJIYYCHHOW U3 pPAa3IMYHbIX HUCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH
MoJly4aeMyr0 HH(POpPMAIMI0 M OIEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHallM3a UCTOUYHUKA HH(OpMAIIUK;

MMPOABJIATE OPraHU3allMOHHLBIC U ITIO3HABATCIIbHBIC YMCHUA CAMOCTOATCIIBHOT'O

NpUOOpPETeHUs] HOBBIX 3HAHWK B TIPOIIECCE BBIMOJHEHHUS MPOCKTHBIX W Y4eOHO-
HCCJIEI0BATEIBLCKUX padoT;

pa60TaTI> B Irpynmec € HMCIIOJIHCHUCM PA3JIMYHBIX COLHAJIBHBIX pOJIGfI, IJIAaHUPOBATH
paboTy Tpynmbl, palMOHAIbHO PACHPENENATh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUsX,
OLICHMBATh BKJIAJl KaXJI0T0 U3 YYACTHUKOB TPYIIIHI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI;

MpOSABIATh MOTHBalMI0O K Oyaymed mnpodecCHOHaIbHOW —JEATENbHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



