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HHOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o ¢u3uKe Ha ypoBHE CpeIHEro oo1ero oopazoBanus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrPaMMBL,
npencrasieHHbix B ®I'OC COO, a takke ¢ yuéroMm ¢eaepanpbHO paboyeil MmporpamMmmbl
Bocniutanus ¥ Konnenuuu npenonaBanus yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opranmsaiusax Poccuiickoit  ®epepaumu, peanu3yroLMX OCHOBHbIE 0Opa3oBaTelbHbIC
IPOrPaMMBI.

[Iporpamma 1O ¢u3uKe ompenenser o00sA3aTeNnbHOE MPEIMETHOE COJepKaHuE,
YCTAQHaBJIMBAET PEKOMEHIYEMYIO IOCIIEA0BATEIbHOCTh M3YyYEHHMs TE€M M Ppa3JesioB y4eOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTMKH y4eOHOro rpolecca,
BO3PACTHBIX 0cOOeHHOCTeH o0ydaromuxcs. [Iporpamma o gpusmke qaét npencTaBieHue O MemsX,
CoJiepKaHnu, OOIIeH cTpaTeruu oOydeHUs, BOCMUTAHUS M Pa3BUTHUS 00yUJaIOMIUXCS CPEACTBAMHU
yueOHoro npenmera «®Pu3nka» Ha yriryOJaEHHOM ypOBHE.

N3yuenne kypca Qu3MKU yriiyOJEHHOTO YPOBHSA IO3BOJIAET pEalM30BaTh 3aJaud
po(hecCHOHANBHOM OpPUEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
MHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHHs OOpa3oBaHMs B  OpraHM3alusAX MpoecCHOHAIBLHOIO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAbHOCTSIM.

B nporpamme mno ¢usuke ompenensroTcsl IUIaHUPYEMbIE pe3ysbTaThl OCBOCHHS Kypca
(bu3KKYN Ha YPOBHE CpeHEro 00111ero 00pa3oBaHMs: IUYHOCTHBIE, METANIPEAMETHBIE, IPEMETHbBIE
(Ha yriy0in€HHOM ypoBHe). HaydHO-MeTo 00T HuecKoi OCHOBOM AJ1sl pa3paboTKH TpeOoBaHUM K
JUYHOCTHBIM, METANpeJMETHBIM M MPEIMETHBIM pe3ysibTaTaM OOYy4aroIlUXCs, OCBOMBILHUX
nporpaMmy 1no (u3MKe Ha YpOBHE CpeJHEro oOIiiero odopa3oBaHus Ha YIIIyOJEHHOM YPOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTaHUPYEMbIe Pe3y/bTaThl OCBOCHUS Kypca (PU3UKH Ha YIITyOJEHHOM YPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

cojiepkanue yueOHoro npeamera «Pu3rKay 1mo rojgaM 00y4deHus.

[IporpamMa 1o Qu3MKe HMEET HPUMEPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUISI COCTABJICHUS! CBOMX Pa0OUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPUYECKYI0 WHUIMATHBY YyUUTENEed U
MPEIOCTABISAET BO3MOXKHOCTH JUIsI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
IpenoiaBaHuio (PU3UKK Ha YIITyOJIEHHOM YpOBHE IIPU YCIOBUH COXpaHEHUs 00s3aTelbHOM YacTu
coJiepKaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KAUeCTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3ydaeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonb3oBaHue W aKTUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUNU OMPENENUIIO XapakTep W OypHOE Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMEeHUH
IPUMEHATh HayYHbII METO]I TIO3HAHUS NIPH BBIIIOJHEHUN UMU Y4€OHBIX UCCIIEIOBAHUM.



B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEM KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCeX pa3fesioB (U3UKHU, BKIHOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca GuU3nKu 00beIMHEH BOKPYT
¢usmueckux Teopwil. Beaymmm B Kypce sBisercs (OPMHpPOBAHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aEéHHOrO ypoBHS Mpeanoaraet
3HAaKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3ydEeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmMaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTABICHUN U
COBPEMEHHbIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIEHHs MPoOIeM palliOHAIBHOTO PUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cojepkaHusl MPorpaMmbl 10 (PU3UKE JTOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-IEATEIbHOCTHOTO 1oxo/a. st GU3uKU peannzalus 3TUX NPUHIUIOB 6a3upyeTcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IIOCTOSHHO JAEWCTBYIOLIETO (akTopa
yuebHoro nporecca. st yrinyO0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTAIbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /iBa crioco0a
peanuzanuu GpU3NYEeCKOro NpakTUKyMa. B iepBoM citydae mpakTUKyM MIPOBOJAUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, MO0 Moce NepBOro U BTOPOTO MOJIYTOAUN B KaX/I0M U3 3TUX KilaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTamu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000MEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucrema yueHHUECKOT0 HKCIEPUMEHTA, Tab0paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM IepeyHeM. BbIOOp TeMaTuKH JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO TIUIAHUPOBAHUSA M OCHamleHus kabuHeTa ¢usuku. Ilpu 3TOoM
o0ecrieynBaeTcsi OBJAJEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeLIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI Pacuy€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3a[aud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MOIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YyYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliesia Kypca, TaK M MHTErpuUpys NMPUMEHEHHE 3HAaHUM W3 pas3HbIX pasnenoB. s
KayeCTBEHHBIX 3a/a4 I[PHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBbsCHEHUe/NpeacKa3aHue
NpoTeKaHus (PU3UYECKUX SBICHUH U MPOLIECCOB B OKPY)KAIOLIEH >KU3HM, TpeOyromue BbIOopa
(bu3nvecKoil MoieNt Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero o0Opa3oBaHHs JOJKEH HM3y4aThCS B YCIOBHUSX IMPEAMETHOTO KaOwHeTra. B kabOuHere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1IA00PATOPHOE 0OOPYOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JemoHCcTpannoHHoe o00opynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALUP JUIsl MUCCIENOBAaHUS M3Y4aeMbIX SBJICHUH M IPOLECCOB,
IMIIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE AJISi YUYCHHUYECKHX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W HU(POBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpoBaHUE UHTEPECA U CTPEMJICHUS 00yUaroIUXCsl K HAYYHOMY U3y4EHHIO TIPUPO/IbI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3Y4YeHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DM3UKH;

dopmupoBaHUEe YMEHHI OOBSICHATH SIBICHUS C UCIOIB30BaHUEM (DU3MUYECKUX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPeICTABICHUH 0 posi (PU3MKH JJIst pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cdepax Oynyumell mnpodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Joctumxenune 3TuX Iesiell oOecriedrBaeTcsl pelIeHHEeM CIeAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca GU3NKA Ha YPOBHE CPETHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHre cucTeMbl 3HaHHH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, DIIEKTPOJAUHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOU3UKY;

(dbopMHpoBaHHE YMEHUI IPUMEHSITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3UIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHONW (U3UYECKON MOJIENbIO,
3aja4, MO/pPa3yMEBAIOLIMX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHOMN
YCIIOBUSIM 3aJ]aui, B TOM YHCIIE 3a]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIM3a W MHTEpIpeTanud HHGOpMAlUK, ONpPENENeHHUs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3JJaHUE YCJIOBUM U PAa3sBUTHUS YMEHHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBercTBum ¢ TpeboBanusiMu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUST YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEero odmero o0pa3oBaHusi BEIOMPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIMMHU  [IPOJIOJDKEHHE O0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usydenne usuku (yriayOJ€HHBIN YPOBEHb) HA YPOBHE CPEIHETO OOIIETro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepeno), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o Gu3mke nepedeHsb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yJaromuXcsl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka o mpupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u s3KCrepuMeHT B
buzuke.

Crioco0bl u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBbIE U LU(PPOBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATUUKOBBIE CHCTEMBI).

[TorpemuocTu n3MepeHuit pu3nuecKux BeInIrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBJICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHasl )KUAKOCTh, UJealIbHBIN Ta3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, IPAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

Ponp n mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue cuiibl TOKa U HaIps>KEHUS B LENH [TOCTOSIHHOTO TOKA [P TOMOIIN aHAJIOT OBbIX
U IU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

3HakoMCTBO ¢ U(ppoBoil maboparopueil no ¢usnke. Ilpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHUE. OTHOCHUTENBHOCT MEXAHHYECKOro JABMKeHHdA. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIHMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, MX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUAIbHOM TOUKU OT BPEMEHH U UX TPaUKH.

CBobomHoe majieHne. Y CKOpeHrne CBOOOTHOTO NaieHus. [[BikeHne Tema, OpoIeHHOTo Mo/
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BpPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BrykeHNE MaTepualbHON TOYKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOE (TaHM€HIMAJIbHOE) U IIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: CIHAOMETP, JABH)KEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE NTepelaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogens cuctemsl OTCUETA, MILTIOCTPALUS KUHEMAaTHUECKUX XaPaKTEPUCTUK JBUKEHUS.

Crioco0bI HccieJOBaHuUs IBUKCHHM.

Nnmroctpanus npeaesnbHoro nepexoa U U3MepeHue MTHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHH C UCTIOIB30BAHNEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Tesa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.

HamnpaBnenue cCkopocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ Tela B Pa3HbIX
crucTeMax OTCUETa.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

M3mepenne yCKOpeHUs IIPH MPSAMOJIMHEMHOM PaBHOYCKOPEHHOM JBUYKEHUN 110 HAKIIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus: (P€KOMEHI0BaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne nBMKEHUS Teja, OPOIMIEHHOTO TOPU30HTANBHO. [IpoBepKka rumoTe3sl 0 MpsiMOn
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

ITepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETA. [[pUHIMI OTHOCUTENBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHIE, IPUMEPHI).

Macca tena. Cuia. [IpuHnun cynepno3uiuuu cui.

Bropoii 3akoH HeroToHa 111 MarepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHsI CBOOOJHOTO TIAQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKyIIerocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUsS CKOJBXKEHHS M CUJIa TPEHUS TOKOS.
Koaddurment tpenus. Cuiia COnpoTUBICHUS TPU IBUKCHUM Tella B KUAKOCTU WIM Taze, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuuecKkne YCTPONUCTBA W TEXHOJIOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKEHUS TET B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenne aAByX HLMJIMHIPOB WM WIAPOB Pa3HOM Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TEJy CHJI C MPOU3BEICHUEM MAcChl Teja
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIMX B PE3YJIbTATE B3AUMOIEHCTBUS TEIL.

H3mepenne mace 1o B3auMoOICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTAJICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

H3mepenne paBHOAECHCTBYIOIICH CUIT TP IBHXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BpPEMEHM JBWXKEHHS Opycka IO HAKIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

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

N3mepenne kodddummenta TpeHus Mo BEIWYHHE YTI0BOr0 KOd(p(UIIMEHTa 3aBUCUMOCTH
FTP(N)-

HccnenoBanue [BIWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTHM C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHOe U BpallaTebHOE JBMKEHUE TBEPIOTO Tena.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOrO Tea.

YcroitunBoe, HeyCTOHUYMBOE, O€3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnoBus paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycloBUN paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPALLEHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA(b ONIOPHI.

Tema 4. 3akonvl coXpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbce cuiibl 1 N3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAJIbHBIX MOJISIX.

Pabora cuibl Ha MaqoM M Ha KOHEYHOM mepemelneHuu. ['paduueckoe mpeacraBieHne
paboThI CHITHI.

MOIIHOCTD CHUIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIUM MAaTepUAIbHON TOUKH.

[loTenumaneHple U HemoTeHUUaNbHbIE cuibl. IloTeHnnanbHas 3Heprus. IloreHunanbHas
SHEPrus ynpyro neGpopMHpoBaHHOW NpyKUHBI. [loTeHImanpHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM mone. [loTeHnuanbHas 3Heprus Tejna B TPaBUTALMOHHOM IIOJIE OZHOPOJHOTO
n1apa (BHYTpH U BHe 11apa). Bropast kocMuyeckast CKopocTb. TpeTbst KOCMUUYECKask CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIHUATBHBIX CHJI C M3MEHEHHEM MEXaHHMYECKOW IPHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyum [ UACAIbHOM JKUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHe yCTPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

W3mepeHne MOIHOCTH CHJIBI.

W3MeHeHune 3Hepruu Teja IpU COBEPILIEHUN PabOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEIIO
CHJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Ipyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY IyTH.

W3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLITHOCTH CHJIBI TATH.

CpaBHeHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIECOM CHJIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepenre KNHETUYECKOM YHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPI Uy NPY>KUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka v TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI BemiecTBa. Mojenu CTPOCHHSI Ta30B, KUIKOCTEH U TBEPIBIX TelT U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Henncus.

Mopnenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YAaCTHUIIBI I'a3a JBUKYTCS
XaO0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

l'a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kaneiipona. AOcoitoTHas TemIeparypa
(wkanma Ttemmneparyp KensBuna). 3axon JlampTona. M3ompomecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHue U30MPOIIECCOB: N30TEPMA,
u30x0pa, n3obapa.

CBs13b MEXKy IaBJICHUEM U CPEIHEN KUHETUYECKOM SJHEPIHEN TOCTYNATENBHOIO TEMJIOBOIO
JIBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
HJICATHHOTO Ta3a).

Ces3p  aOCONIIOTHOW — TeMmMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOU DHEPrueH MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue YCTpOIICTBA W TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUIKEHUSI.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIEeKyII.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumronenue u vccnenoBannue U30IpOLECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIy
ropsiue U X0JIOJAHON BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mawtunol.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUH JUIsl TEPMOJUHAMUYECKOM
cuctembl. BHelHue u BHyTpeHHHE napameTpbl. [lapaMeTpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpEHME 3HAYECHUS BEJIMYMH, OIMCHIBAIOIINX €€ COCTOSSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS pelaKcalis TePMOANHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uacalbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENN: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIieparypbl. Brlpaxenue nms
BHYTPEHHEN SHEPTUH OJTHOATOMHOTO MI€aIbHOTO Iasa.

KBa3zucratnueckue u HeCTaTU4ECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMHKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruud TepMOIUHAMUYECKOMH
cuctembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo TemnoTel. TemmoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluiMBa. Pacuér komuyecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 aquadaTHOM mpoliecce.

[TepBblit 3aKk0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KomumdecTBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Bropoil 3akoH TEpMOAMHAMUKM [UIl PaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONH CHCTEMBI NMPOXOJHUT EIMHCTBEHHas aauadaTta.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XONOMHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmayswmyc).
HeoOpaTuMoCTh NPUPOTHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Hadenue KII. [{ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBHUTarened. TernoBoe 3arps3HeHue
OKPYXKaroILEH Cpebl.

TexHu4eckue ycTpoucTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTend, mapoBas TypOWHA, MOMYyYEHHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAaHUEM TEIJIOBOI'O HAcoca,
YTHIU3aUsS OMOOPTraHUIEeCKOTO TOTUTMBA JJISI BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHyeCcKOM pacIlIupEeHUH.

BosaymHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M PHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu kuneHue. YaenpHas TeIIIoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT JJaBJICHUS B KUKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactsokenune u coxarue. Cosur. Monyne HOnra. Ilpenen
yrnpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE paclIupeHue.
AHTapMOHHM3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACITUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHEe TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoaddullmeHT moBepXHOCTHOTO HATsbKeHUs. KanumispHeie
saBJeHUd. [aBieHue noJ MCKpUBIEHHON MTOBEPXHOCTHIO xkuakocTH. dopmyina Jlamnaca.

TexHu4yeckne yCTPOWCTBA M TEXHOJOTHYECKHME TPOIECCH: IKUAKHE KPUCTAJIIBI,
COBPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenuie npyu noHMKEHHOM JIaBJICHUH.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OInBITHI ¢ MBUIBHBIMH TNIEHKAMMU.



CmauuBanue.

KanumnspHele ssBneHus.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunasr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAaPEHUSI )KUAKOCTEH.

W3mepenue yaenbHOU TEIUIOTHI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapoOB B [IOMEILEHHUH.

N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMaIi PE3NHOBOTO 00pa3ia OT MPUIOKEHHOW K HEMY
CHUJIBI.

Pasznea 4. diekTpoauHaMuKAa.

Tema 1. Inexkmpuueckoe noie.

Onextpuzanus Tea U e€ MposABIICHUs. DJEKTpUYecKuil 3apaa. [IBa BUaa 3JIEKTPUUYECKUX
3apsaa0B. [[poBOJHUKH, TUAIIEKTPUKH U IIOTYITPOBOAHUKHU. DJIEMEHTAPHBIA JIEKTPUUYECKUM 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3aKoH KyoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 37eKTpUUECKUE 3apsbl.

Hanpsok€nHocTs  amektpuueckoro mois. IlpoOueiid 3apsa. JIMHUM  HanpsHKEHHOCTH
IEKTPUYECKOTO 1oJist. OQHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
IToTreHumanpHas 3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM 1oJie. [[oTeHnmnal 3J1eKTpoCTaTHYECKOTO
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB JUISl AJIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJJTHOPOHOTO).

[TpuHIMI CyneprnO3UIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo o0wvémy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEUHOW IMIIOCKOCTH.
KapTuns! mMHNUN HAIPSYKEHHOCTH ITUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

[IpoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJIOB.

JIMPNEeKTPUKHY B 3JIEKTPOCTATHYECKOM I0JI€E. J(ManeKkTpudeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJEHCATOPA. ONEeKTpOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopA.

[TapasmenpHOe  coeauHeHnme  KoHAeHcaTopoB.  llocnmenmoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOoPA.

JIBuKkeHMe 3apsKEHHON 4acTULbl B OAHOPOJHOM IEKTPUUYECKOM IIOJIE.

TexHHYECKHE YCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: DJIEKTPOCKOI, JJIEKTPOMETD,
JIEKTPOCTaTUYECKAsl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

Y CTpolcTBO M MPUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPHUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B JIEKTPUYECKOM IIOJIE.

DJIeKTpOoCTaTUYECKas 3allIMTA.

Y CTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPa OT IUIOMIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHNULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTuy 3apsKeHHOT0 KOHJIGHCATOpa B SHEPTUI0 U3ITyUeHUs
CBETOAMO/A.

W3yuyenune npoTekaHus TOKa B LENH, COIEPIKAIIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUAIOB (HANPSOKEHHS) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Illocmoannwlil 31eKMpuYecKull mox.

Cwuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusa CylmecTBOBaHHS TOCTOSIHHOTO 3JIEKTPUYECKOrO ToKa. McToyHuMkM TOKa.
Hampsokenne U u 3JIC é&.

3axon OMa a1 yyacTKa LemnH.

DNEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIIEHUS OJTHOPOJIHOTO POBOHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONIPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHWE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX AJIeKTpudeckux 1enei. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MoIHOCTB MEKTpUYECKOro ToKa. TenoBast MOIIHOCTD, BBIAENIEMAas HA PE3UCTOPE.

O/1C u BHyTpeHHee CONPOTUBIEHHE UCTOYHHUKA TOKa. 3aKoH OMa 715 TOJTHOM (3aMKHYTOI)
ANEKTPUYECKON 1enu. MOIHOCTh HICTOYHHUKA TOKa. KOpoTKoe 3amMbIKaHHE.

KonpaeHncarop B Lienu nNoCTOSIHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUMK MIEKTPUIECKON SJHEPTIUH.

Hemoncmpayuu.

W3mepenue cuiibl TOKa U HANPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAINpPsDKEHUS Ul PE3UCTOpA, JIaMIIbI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIIEHNUS IIPU TOCTOSSHHOM HAIPSKEHUU.

[Ipamoe u3mepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB Toka, DJ[C Gatapeii.

NccnenoBanue pa3HOCTH OTEHIMAIOB MEXKAY IOJII0CAMU MICTOYHUKA TOKA OT CUJIbI TOKA B
LEIH.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue CMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JTaMITbl HAKaJIUBaHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEXK/y IMOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LENH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJleKTpUUYecKasi MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPJBIX ~ METAUIOB.  3aBUCUMOCTH  CONPOTHBJICHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIMTAX. DJIEKTPOIUTHUECKAs AUCCOLMALUS. DIEKTPOJIU3.
3akonbl dapazes A 3IEKTPoOIIn3a.

OneKkTpuuecknii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENBHBIM pa3psl.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHu4yeckne yCTPONCTBA M MPAKTUYECKOE NPUMEHEHUE: Ta30pa3psIHbIC JIAMIIBI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoTomuon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OSJICKTPOHHAS
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

3akoHsbl 3nekTpoan3a dapazes.

HckpoBo# pa3psaa v MPOBOAMMOCTh BO3AyXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U TOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuKym.

HabGnronenue anexrponusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco0bl u3MepeHus GU3NMUECKUX BEJIHMYUH C MCIOIh30BAaHHUEM aHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX U3MEPEHUH, HCCIIETOBAHUH 3aBUCUMOCTEH (DU3HMUECKUX BEIUYHH,
MPOBEPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 pabOT, ONMHMCAHHBIX B TEMAaTUYECKUX paslenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, TIPAKTUKYM ).



MexknpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéaHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJICP)KATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcamMu MaTeMaTHKH, OWOJIOTHH, XWMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusie noHAmMUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
OKCIIEPUMEHT, MOJICTTUPOBAHKE, MOICIh, H3MEPEHUE, TTOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, UdpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. BEKTOpHI M WX MPOCKIMU HA OCU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddy3us, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TCIUIOBOE  3arps3HCHHWE  OKPYXKAIOMIeW  Ccpeapl,  yTHIU3anus
OMOOPraHNYECKOrO TOILIUBA JIJISI BHIPAOOTKH «TEIUIOBOI» M JJIEKTPOIHEPTHHU, TTOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJyYeHNe HaHOMATEPHAJIOB, TEIIOBBIC CBOMCTBA TBEPABIX TEII, XKHUJIKOCTEH 1
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPHUECKHE CBOWCTBA METAJUIOB, OJCKTPOIUTHUYECKAS
JUCCOLIMAINS, TaIbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHHS B TEXHUKE, CTATUYCCKHE KOHCTPYKIMH (KPOHINTEWH, penéryaTsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBON XOJNOAMIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJIYYCHUS COBPEMECHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPOIPUOOPOB, Tra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaAMHUKA.

Tema 4. Maznummnoe none.

B3aumoneiicTBUe MOCTOSIHHBIX MAarHUTOB M TNPOBOJAHUKOB C TOKOM. MarHuTHoe mMoJe.
BekTop marHuTHOM MHAYKIMH. [I[pyHIMN Cyriepno3nnuy MarHUTHBIX NOJIEH. JIMHNKM MarHUTHON
WHITYKITUH.

MarnuTtHoOe 10Jie TPOBOAHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYIIKA U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTUKH, Mapa- U IMaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JJIEKTpOJABHUraTesb SKoOu, YCKOpUTEIU
AJIEeMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KapruHa nMHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amrniepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrKEHUs MydKa 3J1€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeHCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HccnenoBaHye MarHUTHOTO NOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbsl AMmepa.

N3ydeHne 3aBUCUMOCTH CUJIbl AMIIEpPA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHAYKLIMU HA OCHOBE U3MEPEHUS CUIIbI AMIepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Dyko.

O/1C nHAyKIMK B TPOBOAHMKE, IBUKYILEMCS] B OJHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. 9J1C caMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHUuyeckue ycTpoicTBa U TEXHOJIOTMUYECKHE MPOLECChl: MHAYKIIMOHHAS 1€Yb, COJICHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpavyuu.

Habmronenune sBaeHMs 3J€KTPOMarHUTHON UHTYKIIUH.

UccnenoBanue 3apucumocty 3 J]C MHAYKITUN OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMHHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAaMOMHIYKIIN Y.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIMM OT CKOPOCTH M3MEHEHHS CHUJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Omnpenenenyne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.

HccnenoBanue sBIEHUS CAMOUHYKIUH.

COopka MOEH IEKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarensnas cucrema. CBoOOJHBIE KOJIEOAHUS.



['apmonnueckne  konebanus. KuHemaTmueckoe ©  JUHAMHYECKOE  OMMCAHHUE.
DHepreTuyecKoe ONMCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun ). BeIBoA TMHAMUYECKOTO
OTMCaHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO ONMCAHUSI.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIUTYAbI KOJIEOAHWA MCXOJHOW BEIMYMUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH TPYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusax. Beinyxxaennsie konedanus. Pesonanc. Pesonanchas
KpuBas. BinusHue 3aryxaHus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOrO ABMKCHHUS.

Habumonenne He3aBUCHMOCTH NepHO/a MaJlbIX KoJie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXamuxX KOJIeOaHUH U 3aBUCUMOCTHU TIEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWil Tpy3a HAa MAaCCUBHOM IMpPYXHHE C IIeNbl0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTU MPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIEOaHHUSIX Tpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U IPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM MOIBECe.

N3yueHue ABMKEHUS HUTIHOTO MAasITHUKA.

[TpeobpazoBaHue F3HEPTHH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOINX KoleOaHUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUTHTYIBI 3apsga KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxamolue 3JIeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSKEHUS TIPU Pa3INIHON (opMe 3aBUCHMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsyKeHui.

Wneansublii Tpancdopmatop. [IpousBoacTBo, nepenaya U moTpebiIeHUE AIIEKTPUYECKON
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOJACTBE 3JIEKTpo3Hepruu. KynpTypa Hcnonb30BaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHl: AJIEKTPUUYECKUNA 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTponepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUH OT HHIYKTUBHOCTU M €MKOCTH KOHTYpA.

OcumsuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karylka HHAYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTelbHOM COCIMHEHUHN PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOoPa.

YCTpONCTBO U IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacrpocTpaHeHus. [lomepedynsle M IponosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arps3HEHNE OKPYXKAIOIIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
OpHUEHTAIs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJSIpU3alns,
uHTephepeHIMs U AUdpaKIys.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TENEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpPeIbl.

TexHUueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYyKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habmionenue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue uarepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HabmioneHue cBs3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOU
KOJIeOaHUH.



HccnenoBanue  CBOMCTB — JJIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHWE, IPEIOMIICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeiHOE pacrpocTpaHEHHUE CBeTa B OJHOpoAHOM cpene. Jlyd cBera. TouyeuHsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune HM300pakeHHUH B IUIOCKOM
3epkaie. Cepudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI MpENOMIICHUS CBeTa. AOCONIOTHBIA IOKa3aTelsb
npesnomieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHHs. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPH IMEPEX0J/I€ MOHOXPOMATUYECKOr0 CBETa 4Yepe3 IpaHUIly paszeia
JIBYX ONTUYECKUX CpE.

Xon nyueit B mpusme. ucnepcus ceera. CnoxHbIHM cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKAasi CUJIAa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3bI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl PETOMIICHHUS.

®opmysa TOHKOH JINH3BL. Y BEIMYEHHE, AAaBAEMOE JIMH30M.

Xona myya, IpOoLIEIIIero JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOM ocH.
[TocTpoenue n300pakeHU TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHUCTEMaXx.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTHYecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonmnoBas onrtuka. Wutepdepenuuss cBera. KorepeHTHbIE HUCTOUYHHUKHU. Y CIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(GEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl KIaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxknus cBera. [udpakuumonHas pemérka. YciaoBue HaOMIOAEHUS IJIaBHBIX
MaKCHMYMOB IIPH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tongpuzanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE NPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doToanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOoCBEeTICHNE ONTUKH, BOJJOKOHHAs ONTHKA,
IupakMOHHAs PEeIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue xona CBETOBBIX MMYYKOB UYEPE3 IUIOCKONAPAIENbHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.

Mopenun MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

HabumroieHre 11BeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

Hab6nronenue qucnepcuu certa.

Habumronenue nonsipusanuu cBeTa.

[TpumeHeHue NOISIPOUIOB TSl U3YYEHHUS] MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHHSI OT BELIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paKeHHUs B CHCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyspu3aluy CBETa, OTPaXXEHHOTIO OT MMOBEPXHOCTU JUDJIECKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Habnronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTPA.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[TosyueHue cekTpa U3Iy4eHUs] CBETOAMO0/1a IIPU TOMOLIHN TU(DPAKLNOHHON PEIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

['paHubl TPUMEHMMOCTH KIIACCHMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAlLlEHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJICOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHUueCKne YCTpPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIyTHUKOBBIE NPHUEMHHKH,
YCKOPHUTENH 3apsHKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, J1abopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUll (1Mo GoTrorpausmM TpeKoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nes 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TeMIOBOE W3JIy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Teja). 3aKoH
cMemenus Buna. [' unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHue cBera (B YacTHOCTH, MIaBJI€HHE CBeTa Ha aOCOJIOTHO TMOIJIOUIAIONIYI0 U
abCcooTHO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvaa BosHbl 1e bpoinga u pa3mepsl
00J1aCTH JIOKJIM3aIuU ABUXKYIIEHCs yacTUIlbl. KopmyckymsipHO-BoTHOBOM myann3M. Judpaxius
AJIEKTPOHOB HA KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHoienus HeornpeaenéaHoctei I elizendepra.



TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAMOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue poropesucropa.

N3mepenue noctossuHoM [Inanka Ha ocHOBe uccnenoBanus hotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/T OT HANPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHas mozaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenune u moriomnieHne (OTOHOB NPH MEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEprUu aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3JTydeHue cBera. Jlasep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(cTieKTpOCKoOI), J1a3ep, KBAHTOBBINM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Punbepra.

Tema 3. Qusuka amomno2o A0pa u 1eMeHMapPHLIX YACHUY.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
W3JIy4CHHUE.

3aKOH paguOaKTUBHOrO pacmnaaa. PagmoakThBHBIE H30TONBI B mpupoae. CBONCTBa
MOHU3HUPYIOUIETO U3NIyYeHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHbBIN
¢don uznydenus. Jlozumerpusi.

DOHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SAnepHble peaktopbl. IIpobiemsr
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCleKThl pPa3BUTUS  SEPHOU
SHEPreTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

dOyHIaMeHTaIbHBIE B3auMOJEHCTBUA. bapnonbl, Me30HBI U JienToHbl. [IpencraBienue o
CranpaptHoil Moaenu. KBapk-TritooHHast MOJEINb apPOHOB.

®usuka 3a npeaenamu CtanaapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunHcTBO ms3myueckoit KapTUHBI MUpAa.



TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE TMPOIIECCHI: T03UMETP, KaMepa BuibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue TpekoB vacTuil (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTHI ACTPOHOMHUM U ACTPOPUNKH.

Oransl pa3BUTUA acTpoHOMUU. [IpukinanHOe 1 MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYECKIX OOBEKTOB.

MeTtonbl acTpOHOMHYECKHX uccienoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
paanoTeNecKOMbl, BHeaTMOoc(hepHast acTpOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnne. ConHeunast akTuBHOCTh. McTtounuk sHeprun ComnHia u 3BE371.

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenne Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa0O6ma. Paszberanue ramaktuk. Teopus
Bonbioro B3psiBa. PenukToBoe U3nydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMIIbIOTEPHBIX
MIPUIIOKEHUH JUISI OTIpeIeICHHsI TIOJIOKEHUSI HEeOECHBIX 00BHEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro Moiaymapus 1 sipkue 3BE3/bI.

Hab6monenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3MepeHust (U3NMUECKUX BEJTMYUH C MCTOIh30BAHUEM aHATIOTOBBIX M IU(POBBIX
W3MEPUTENbHBIX TMPUOOPOB H  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (usmueckux BenuuuH. OIleHKa TpaHUIl
MTOTPEUTHOCTEM.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAHUN 3aBUCUMOCTEN (PU3UUECKUX BETUYUH,
MpPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Oo6o001maroee NOBTOPEHME.

O06o0OmieHne W CcUCTeMaTu3alusl  COoAepX aHusl  pas3neioB kypca «MexaHuKay,
«MomnekynsipHas ¢uU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHUs ¥ BOJHEIY,
«OCHOBBI CHeUaNbHONM TEOpUHU OTHOCUTENbHOCTHY», «KBaHnTOBas Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJIOTHYECKOW, COIUATBHONH H
ATUYECKOH chepax NesTeTbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMKMCATEIbHOW, CHUCTEeMAaTH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (HYHKIIHMH (U3UIECKON TEOpUH, POJib (PU3NUECKONW TEOPHUH B (POPMUPOBAHUU
npeCTaBICHUN 0 (PU3NUYECKON KapTUHE MUPA, MECTO (PMU3UUECKOI KapTHHBI MHUpa B 00LIEM psiiy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcsl ¢ yu4€ToM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHHHA, U3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHHI. Tpuronomerpuieckre QyHKIHU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl U HX
NPOCKIIMA HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpOoM3BOIHBIC 3IIEMEHTAapHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACTICHNE TUIOMAAN TUIOCKUX GUTyp B 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
IPUPOJIE, SKOJIOTHYECKHE PUCKH TpU TMPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpelbl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIUHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KW MAarHUTHBIX Py, POTOCHEMKA 3EMHOM
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMeHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOBUTATENb
SlkoOu, reHepaTop MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHHUM JJIEKTpoIepeaady,
DIIEKTPOABHUTATENb, pajap, paAUONPUEMHHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl [TMATHOCTUKAa B TEXHHUKE, IMPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
coJHeyHast OaTapesi, CIIyTHUKOBbIE IPUEMHHKH, SJI€pHAs SHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHUS yueOHOro npenmMera «Pu3nka» J0JKHBI OTpaXxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTPEHHEU
MO3ULMUEN JIMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
pacIIMpeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUUA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e Cc(hOPMHUPOBAHHOCTh TIPAXKJAHCKOW MO3MLIMU OOYyYaroIlerocss Kak akTUBHOIO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIo OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aUMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX

(GYHKLUMSAMU ¥ Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHNSA:
e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTH3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHNUS;
® CroCcOOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B I€ATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOIO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OyIyILIEroO.
ICTETHYECKOT0 BOCTIMTAHUSA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas DSCTETUKY HAyYyHOrO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
® UHTEpeC K pa3nuyHbIM cdepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oynylen
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO B 007IaCTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHYECKON KYIbTYphl, OCO3HaHHE IJ00ANbHOIO Xapakrepa

9KOJIOTUYECKUX MPOOIIEM;

® [UJIJAHHUPOBAHUE U OCYILECTBJICHUE IEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS

1eyied yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



pacinpC€HUEC OIbITa ACATCIBHOCTU 9KOJIOTHYECKOU HaImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

C(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YyUEHHS
(GU3UKN  OCYIECTBJIATH  TMPOEKTHYIO M HCCIEIOBATENbCKYIO  JESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIE.

METAINIPEIAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJBHBLIC yqeﬁnble JeHCcTBUA
ba3oBble JJornvyeckue aelcTBUS:

CaMOCTOSTENbHO (OPMYIHUPOBATh U aKTyaIU3UPOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIATh LENU AeSTeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH UM TPOTHBOPEYMS] B paccMaTpuBaeMbIX (DHU3HUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OIICHUBATh PUCKH MOCIEICTBUI JESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBIIOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbIe nccienoBarenLCKHe AeliCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKON
HaYKU;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIILCKON U MPOSKTHOW ACSITEILHOCTH B 00J1aCTH
(GU3KUKHM, CHOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOSITEIBHOMY TIOMCKY METOJIOB
pemreHus 3amad  QU3HYECKOTO COJEP)KAHUs, NPHUMEHEHUIO pa3IMYHBIX METOJIOB
MTO3HAHWS,;

BJIQJICTh BUJIAMHU JEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIlUAX, B TOM YHUCIE MIPU
CO3aHUU YUEOHBIX MPOECKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJ]ady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apryMEHTHI JIJIS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS,

AHAIM3UPOBATh TIOJIYYCHHBIC B XOJE PCIICHUS 3aJaqd Pe3yJbTaThl, KPUTHUCCKH
OILICHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYJIIUPOBATH COOCTBEHHBIC 3a7]a4 B 00Pa30BaTEIBHOMN NeATEIHLHOCTH, B
TOM YHCJIC TP U3YUSHUH (DU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHHBATh IPUOOPETEHHBIN OIBIT;

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITSILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUIriHaJIbHBIC ITOAXOAbl U PCIHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4u, JOITYCKAaIHE aJIbTCPHATUBHBIC PCHICHUA.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH ITOJTYYCHHS HHPOPMAIUHU (U3HYECKOTO COJICPIKAHUS U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IOUCK, aHAJIM3, CUCTECMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIOB U (hOPM IIPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOnrofcHreM TpeOOBaHWUN HAPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKHX HOPM, HOPM HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B PA3IUYHBIX (dopmarax ¢ ydETom
Ha3HAUYCHUS WHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHH.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁﬂble JedCcTBHUA:

OCYIIECTBIISATH OOIICHUE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCILHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,
pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIIOJI30BATh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX NEHCTBUM ¢ yU€TOM OOIIUX HHTEPECOB U
BO3MOXHOCTEN Ka)XJ0r0 WICHa KOJUIEKTUBA;

MPUHUMATh €I COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBAaTH M KOOPJIWHHPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHUCTBHUM, PacupenessaTh pPOiU C
y4€TOM MHEHHH YJaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHWBATh KauyeCTBO CBOETO BKJIaJa M KaXJOro y4YaCTHMKA KOMAaHJbI B OOIIWIA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECU C MO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIIATH MO3HABATEIBHYIO NIEATEIFHOCTh B 00JIaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIICHHUS PACYETHBIX W KAYeCTBEHHBIX 3a/a4, TUIaH
BBITTOJIHEHUS TTPAKTHYECKONW pabOTHl C yUETOM HMMEIOUIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUHUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(ICKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pedIIeKCUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IpUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHIKCHUA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IIPOTpaMMBbI I10 (1)I/I3I/IK€ JJIsL
YPOBHA CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_[I/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUCTh HAIIPABIICHUS Pa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJIb,  yYMEHHE  IPHHAMATH
OTBETCTBEHHOCTH 32 CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHKEHHIO LEJIM U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIOIEH COCOOHOCTh MOHUMATh SMOLMOHAIBLHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKMBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYarOIIUX CITOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTtbh KOH(IUKTHL.

ITPEJIMETHBIE PE3YJIbTATEI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTMYECKOH, 3KOJIOrMYEeCcKOH,
COLMAIBHOW M ATUYECKOH chepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3HUKH B
COBPEMEHHOM HAyYHOU KapTHHE MUPA, 3HAYEHUE OMUCATEIbHOM, CHCTEMaTU3UPYIOIEH,
OOBSCHUTEIIBHOW M TPOTHOCTUYECKON (DYHKIMI (U3UYECKON TEOpUHM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOI TeOpur B POPMHUPOBAHUU
npeCcTaBiIeHu 0 PU3NIECKOI KapTHHE MUPA;



pas3InyaTh yCIOBUS IPUMEHUMOCTH MOAEIeH (PU3NYECKUX TN U MPOLECCOB (SBICHUMN):
MHepLHalbHas CUCTEeMa OTcuéra, abCOJIIOTHO TBEPIOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE MajieHne, abCOMOTHO ynpyras aedopmanus,
a0COJIIOTHO YIpYroe u abCOJIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJENHN Ia3a, KUAKOCTU
U TBEPJOro (KpUCTAJUIMYECKOI0) TeJla, WIeaabHbIN ra3, TOUSUHBIH 3aps]], OJHOPOJHOE
JNEKTPUYECKOE TT0JIE;

pa3nnyarh YCJIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
IOHUMaTh BCEOOIMH XapakTep (YyHJIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBICHHS, HCIIOJIb3YS
OCHOBHBIE IIOJIOKEHHMSI WU 3aKOHBl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWKEHUS, (POpMyNbl KMHEMATHKH PaBHOYCKOPEHHOTO JBMDKEHUS, MPEeoOpa3oBaHMUS
["anunes a1 CKOPOCTH U IEPEMELEHMS, 3aKOHBI HpI0TOHA, IPUHLIAIT OTHOCUTEIBHOCTH
['anunes, 3akOH BCEMUPHOIO TATNOTEHHs, 3aKOHBl COXpPAaHEHWS UMIyJbca U
MEXaHUYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH,
yCIIOBUSL paBHOBECHS TBEPAOIrO Tejia), MPU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaThb YCIIOBHS NPUMEHUMOCTH (DU3MYECKHX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHa, 3aKOHOB
COXpaHEHUsI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIUIOBBIE IPOLECCHl U SIBJICHUS, UCIOJIb3Ysl OCHOBHbIE
nosioskeHuss MKT u 3akoHBI MOEKy i pHON (PU3UKK U TEPMOJUHAMUKY (CBS3b 1aBJICHUS
UJCANBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO JBHIKEHUS U
KOHIIEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI BELLIECTBA CO CPEIHEN KNHETUYECKON
DHEPrUeil TEIUIOBOTO IBMXKECHMSI €r0 YacTHll, CBSA3b JABJICHUS HJEAJIbHOIO Ta3a C
KOHIIEHTpAallUE MOJIEKYJ U €ro TeMrneparypou, ypaBuenue MenaeneeBa—Knanerpona,
NEepBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS PHEPIHU B TEIJIOBBIX IpOLieccax ),
IIPY 3TOM HCIIOJIb30BATh MAaTEMATHUUYECKOE BBIPA)KEHHWE 3aKOHOB, YKa3bIBATh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knanelipona,

AQHAIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPAHEHHUS 3JIEKTPUUECKOTo 3apsija,
3akoH KynoHa, moTeHIIMalbHOCTb 3JIEKTPOCTATUYECKOTO OIS, IPUHIIUII CYHEPIIO3ULIUN
AIIEKTPUYECKHUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOLICHHMS: 3aKOHBI OMa I ydacTKa LIENU U I
3aMKHYTOM 3JIeKTpuueckoi 1enw, 3akoH [xoyns—Jlenua, nmpasmia Kupxroda, 3axoHb
®dapanes s JIEKTPOTU3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHl U SIBICHUS, MCIIONb3Ys BEJIMUUHBI: TEpEMEIICHHUE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJIbHAs PHEPIus, KUHETHYeCKas SHEprusi, MeXaHWudeckas SHeprus, padora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIA TSKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUS,
MOIITHOCTb, SHEPTHsI B3aMMOJICHCTBHS Tesia ¢ 3eMiIEH BOJIM3U € TOBEPXHOCTH, IHEPTHUS
ynpyroi aedopManuu NpyXHHbI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHas TeMIepaTypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UICAIbHOTO OJTHOATOMHOTO Ta3a,
paboTa WaeanbHOTO ra3a, OTHOCHTENbHAs BIaXHOCTH Bo3nyxa, KIIJ| uaeampHOTO
TEIUIOBOTO JBUTaTElNs; IEKTPUYECKOE I0JIE, HANPSKEHHOCTD IEKTPUYECKOTO IOJIA,
HaANPsDKEHHOCTh TOJISI TOYEYHOIO 3apsiia WM 3apsDKEHHOTO IIapa B BaKyyMmMe W B
JUDJIEKTPUKE, MOTEHLHAN 3JIEKTPOCTaTUYECKOrO0 TMOJs, Pa3HOCTh IOTEHIIMAJIOB,



3JIEKTPOJABIKYIIAs CHJIA, CHJIa TOKA, HAIPSHKEHUE, MOUIHOCTh TOKA, JJEKTPUYECKas
E€MKOCTb IIJIOCKOT0 KOHAEHCATOPa, CONPOTUBIIEHUE YYACTKA LI C TIOCJIEI0BATENbHBIM
U TapajuiebHBIM COCAMHEHUEM PE3UCTOPOB, DJHEPTUsl DSJIEKTPUUYECKOrO MO
KOH/JIEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3UUYECKUX SABJICHUIN: MEXaHUYECKOE ABMKCHUE,
TEIUIOBOE ABMKEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBHKEHUE,
muddy3us, ucmapeHue, KUIMCHWEe W KOHACHCAIWS, TUIABIICHUE W KPUCTAILTU3ALIUSA,
HaIpPaBJICHHOCTh  TEIUIONEPENayu, dBJEKTpU3alus TeJl, HKBUIOTCHIHAIBHOCTH
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJAMUTH UCCIIEOBAHHE 3aBUCHUMOCTH OIHOW (DPM3MUYECKON BENTUYMHBI OT APYroil ¢
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOITYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4ETOM aOCONIOTHBIX IMOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3yJibTaTaM HUCCIIEI0BaHUS;

IPOBOJAUTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BHIOHpATh
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OILICHUBaTh aOCOJIIOTHBIE U OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OMBITHI IO MTPOBEPKE MPEIIIOKEHHOMN TMIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATBFHYIO YCTAHOBKY, aHATM3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

coOmo1aTh mMpaBmiia 0€30MacHOT0 TPy/a MPU MPOBEACHUU HCCIEAOBAHHN B pamMKax
y4eOHOTr0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEICKOW U TMPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1AOOpaTOPHOTO
000pyI0BaHUs;

peliaTh pacu€THBIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HAa OCHOBAaHMM aHalM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyNaThl (U3HYECKUX TEOPUH IPU HCIIOJIH30BAHUM MATEMAaTHUYECKUX METOJIOB
peuieHuss 3a7a4, MPOBOJAUTh pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JTaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIoe MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/IeiioB
Kypca (DM3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHH C OMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBIICHHUS;

HCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHITUIIOB PaOOTHI
WU3MEPUTENbHBIX TPHUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOUTH PUMEPHI BKIIAa POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

AQHAIM3UPOBAaTh U  OLIEHUBATh TIOCJIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKUMMH TMPOILECCaMH, C TIO3HIIMA
3KOJIOTUYECKOM 0€301acHOCTH, MpECTaBICHUI 0 palroOHAIBHOM
IIPUPOJONOIB30BAHNM, a TAKKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTWKEHUUW HAyKd M
TEXHOJIOTHH JIIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;



MIPUMEHSATH Pa3InNYHbIC CIOCOOBI pabOTHl ¢ MH(pOPMANHEH (PU3HMIECKOTO COIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJOTMH, TpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadoTKU
U MIPEIbSIBICHUS y4eOHOM U HAYyYHO-TIOMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIIpETalui UHPOPMAINH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJydyaeMyl0 MHGOpPMAIUI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHAJIM3a CTOUYHUKA HH(pOpMaIH;
OpPOSIBJIATE OPraHU3allMOHHBIE M TI03HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B IpylIne C HCHOJHEHHUEM Pa3IUYHBIX COLIMATIBHBIX POJIeH, IIIAHUPOBATH
paboTy Tpymmbl, paMOHAIBHO pPACHPENENsATh ACATEIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoii MPOOIEMBI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed npodecCHOHaNbHOW  JEATENBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHHIA:

MOHUMATh pPOJb (U3UKKM B HKOHOMUYECKOHM, TEXHOJIOTHYECKOH, COIHUAIbHON U
TUYECKON cdepax IesTeIbHOCTH YeJIOBEKa, POoJib U MEeCTO (PU3MKH B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B NMPAKTUYECKOU IEATEIBHOCTH YEJI0BEKA U
JaIbHEWIIEM  HAayyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYE€HHE  OIUCATENbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELHUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb Gu3MUecKoi Teopud B (GOPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTUHE MHpa, MECTO (PU3MYECKOW KapTHHBI MUpa B OO0IIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

pas3nyaTh yCIOBUS IPUMEHUMOCTH Mojieel (U3NYEeCKUX Tl U MPOLECCOB (SIBICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0JI, TapMOHHUYECKUE
KoJIeOaHUsl, MaTeMaTWYeCKMid MAasTHHUK, WICAIbHBIH NPYKUHHBIH  MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJeOaTeNbHbIM KOHTYp, TOHKAs JIMH3a, MOJeeil
aToMa, aTOMHOTO si/ipa U KBAaHTOBOW MOJIEH CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMAaTh BceoOUIMi xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBICHHS, HCIIOJIB3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs AJIEKTPHUUECKOro 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH »3JIEKTPOMArHUTHOW WHAYKUIMUM, mpaBuio Jlenma, cBszp DJ1C
CaMOMHIYKIMU B 3JIEMEHTE IEKTPUUECKON LIETTH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAaThl CIIEUAIBHON TEOPHUH OTHOCUTENBHOCTH DHHIITENHA);

aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIEC MPOLIECCHI U SABJICHUS, UCIIOIB3YS IOJ0KEHUS
KBaHTOBOH (usuku (ypaBHeHHe DiHIITEHHA A1 (HoTOd(deKTa, MepBbId U BTOPOM
nocTynatel bopa, IpUHIKIT COOTHOIIEHUST HeonpeaenéHHoctei [ eizenOepra, 3aKOHbBI



COXpaHEHHsI 3apsAI0BOTO ¥ MAacCOBOTO YHCEN M SHEPTHH B SIIEPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTUBHOIO pacmaja);

OMHKCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
AIIEKTPUYECKOTO IOJISA, MOTEHIHAI AIEKTPOCTATUIECKOTO OIS, PA3HOCTh OTEHIIUAJIOB,
AJNEKTPOJBWKYIAST CHJIA, WHAYKIMS MarHUTHOTO IIOJIsi, MAarHUTHBIA TIOTOK, CHJIa
Amnepa, WHIYKTHBHOCTb, OJCKTPOIBUXKYINAs CHJIa CAaMOMHIYKIHWW, DHEPIHUs
MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM, PENISTUBUCTCKUN UMITYIBC, MOJTHAS SHEPTHUS,
SHEPrus MOKOsi CBOOOHON YaCTHIIBI, SJHEPTHUS U UMIYJIHC (POTOHA, MACCOBOE YUCIIO U
3apsin siapa, SHEPTHs CBS3U SPa;

OOBSICHATh OCOOCHHOCTH TPOTCKaHHsS (DU3HUYECKUX SBICHUUH: O3JICKTPOMAarHUTHAsS
WHIYKIIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTep(epeHIrs BOIH, AudpaKius, Jucnepcus,
MOJIHOE BHYTPEHHEE oTpaxeHue, porornnekrpudeckuii 3pdext (pororddexr), anbda- u
Oera-pacrajsl siep, TaMMa-u3nydeHue saep, GU3NIecKue MPUHITUIBI CIIEKTPAITBHOTO
aHanmu3a u paboTHI J1a3epa;

OIpENEeNATh HalpaBJICHUE WHAYKIIUM MarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl Jlopenua;

CTPOUTh U300paXKCHHE, CO37aBaeMOC IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, H
PacCUYHTHIBAT €r0 XapaKTEPUCTHKHU;

NPUMEHSATh OCHOBOIIOJIAralOIINEe aCTPOHOMUYECKHE MOHSITHS, TCOPHUA W 3aKOHBI IS
aHayM3a u 00BSICHEHUS! (PU3MUECKUX TPOIIECCOB, POUCXOISAIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTJIaKTUUECKOH cpesie; NBMKEHUST HEOSCHBIX Tell, DBOJIOIUH 3BE3M U
Bcenennoii;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3WYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHHMA, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTaThI
MOJTYYEHHOW 3aBUCHMOCTH (PH3UYECKMX BEIMYWH B BHJAC TpPaduKOB C YIETOM
aOCONIOTHBIX TOTPEIIHOCTeH HM3MEpPEeHMi, JielaTh BBIBOJABI IO  pe3ylbTaraM
UCCIICJIOBAHMUS,

MPOBOJNTH KOCBCHHBIC HM3MEPEHUsS (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMANBHBIA METOA W3MEPEHHUS, OIEHUBaTh aOCONIOTHBIE W OTHOCHUTEJbHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

IIPOBOJIMTH OITBITHI ITO MTPOBEPKE MPETOKSHHOMN TMIIOTE3bI: INIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAJTM3UPOBATh MOJIYUCHHBIC PE3yJIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI,

OTHCHIBATH METOIBI OMyUEHUSI HAYYHBIX ACTPOHOMHUYECKHIX 3HAHU;

coOnrofarh mpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUU HCCIETOBAHHA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOWCTB M JaOOPATOPHOTO
00opyIoBaHus;

pemarh pacu€THBIE 3a]1a9M C SIBHO 33JJaHHOU M HESIBHO 3aJTaHHON (DU3UIECKON MOJIEITBIO:
Ha OCHOBAaHWHW aHalM3a YCIOBHS BBHIOMpATh (U3NYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJau, TPUMEHSITH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(GUBHYECKUX TEOPHd MPU UCTOIB30BAHUU MATEMATUYECKUX METOAOB PEIICHUS 3a/1ad,
MIPOBOAMTH PACYETH HA OCHOBAaHUH UMEIOIINXCS TAHHBIX, aHATTM3UPOBAThH PE3YIIbTATHI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM IMOJIYICHHBIX PE3yIbTaTOB;



pelaTh Ka4eCTBEHHbIE 3a7a4ul, TpeOyrolue NPUMEHEHHs 3HaHUH U3 Pa3HbIX pa3/ieioB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrHMX MPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PAcCyKIEHHM C Oomopoil Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSACHEHHUS] OCHOBHBIX IPUHLUIIOB pabOThI
U3MEPUTEIBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MTPOIIECCOB;
IPUBOAUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXKAIOIIETO0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJM3UpOBaThb M  OLEHUBATh IOCIEACTBUSA OBITOBOM W  IPOU3BOJCTBEHHOU
NeSITeIbHOCTH 4YeNOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3UIMH
9KOJIOTMYECKOI 0€e3011acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
IPUPOJIONOIb30BAaHUH, @ TAKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JabHEUIIEero pa3BUTHsI YeJI0BEUECKOTro O0IIeCTBa;

HIPUMEHSATH pa3IuyHble CIIOCO0BI PaboThl ¢ HH(popManuel (U3NIECKOTr0 COAepKaHUsA C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCIIO0JIb30BaTh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUH IS IOUCKA, IepepaboTKu
U TIpeAbsBIICHUS Y4eOHOM U HAYyYHO-IOMYJISIpHOM MH(pOpMalLuu, CTPYKTYPUPOBAHUS U
UHTEpIIpETallui UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJIy4yaeMyl0 HH(GOpPMAlMI0O U OLICHHWBaTh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a UCTOUYHUKA HH(OpMaInH;
NPOSBIATh OPraHU3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHHSI CaMOCTOSITEIIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpoOILECCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCJIEI0BATENLCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAaHUPOBATH
paboTy Tpymmbl, palMoOHAIbHO pPACIPEAEATh JEATENIbHOCTh B HECTaHIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOrO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMIO K  Oyaymed mnpodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3aeioB 4 TeM IPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. HAYYHBIA METO/JI IO3HAHUSI ITPUPO/IbI
1.1 Hay4unsbIit MeTO TTO3HAHUS TPUPOJIBI 6 bubmorexa HOK
) ya 8 PHpOd https://m.edsoo.ru/7f41bf72
Hroro no pasneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemartuka 10 1 bubmorera [TOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Hunamika 10 https://m.edsoo.ru/7f41bf72
" bubnuotexa [JOK
2.3 Cratuka TBEPROTO TN > I https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXaHUKE 0 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
bubmuorexa [JOK
1 5 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 https://m.edsoo.ru/7f41bf72
3.2 Tepmonnnamuka. TennoBble MalIMHbI 20 1
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1

TIePEXOIbI




Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24
4.3 Toku B pa3MyHbIX Cpeaax 6
Hroro no pasneny 54
Paznen 5. PUSHUYECKHUI MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10 bubmorexa LHOK
https://m.edsoo.ru
OBIHIEE KOJINMYECTBO YACOB 11O 170 16

ITPOI'PAMME




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pazpnen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHO€ noJie 14 bubmmorexa [IOK
https://m.edsoo.ru
1.2 DneKTpOMarHuTHast MHAYKIIUS 13 bubnnorexa [IOK
https://m.edsoo.ru
Hroro nmo paszgeay 27
Pazpnen 2. KOJIEBAHUA U BOJIHBI
2.1 Mexannyeckue KojieoaHus 10 bubmorexa HOK
https://m.edsoo.ru
2.2 DNeKTpOMarHuTHbIE KOoJeOaH!Us 15 bubamorexa LOK
https://m.edsoo.ru
2.3 MexaHuyeckue U 3J1€KTPOMATrHUTHBIE BOJIHBI 10 bubamorexa LOK
https://m.edsoo.ru
24 Omtrika 75 bubmuoreka [{OK
https://m.edsoo.ru
Hroro no pasneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 OcuoBel CTO

5

bubnunorexa LIOK
https://m.edsoo.ru

Hroro no pasneny

5




Pazgen 4. KBAHTOBAS ®PU3UKA

b K
4.1 KopnyckyiisipHO-BOJIHOBOM yanu3m 15 nommorexa [0
https://m.edsoo.ru
4.2 dusnka aToma 5 bubmorexa HOK
https://m.edsoo.ru
43 ®du3uKa aTOMHOTO fJIpa U 3JIEMEHTapHBIX 5 bubmuorexa [{OK
’ YaCTHUIL https://m.edsoo.ru
Hroro no pasneny 25

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 12 bubmorexa [IOK
https://m.edsoo.ru
Hroro nmo paszgeay 12
Pazzea 6. PUSHUYECKUI MPAKTUKYM
bu6mmoteka IIOK
1 o i 1 1
6 W3UYECKUN IPAKTUKYM 6 6 hitps://m.cdsoo.ru
Hroro no pasneny 16
Paznea 7. OBOBIAIOIIEE TIOBTOPEHUE
Cuctematu3zanus 1 0000IIeHHE TPEIMETHOTO
71 COJIepKaHUs U OIbITA JEATEIbHOCTH, 15 bu6muoreka [JOK
’ NpUOOPETEHHOTO IPU U3YyYEHUHU Kypca https://m.edsoo.ru
¢uzuku 10 — 11 kmaccoB
Hroro no pazneny 15
Pe3epBHOE Bpems 10 bubmmorexa [IOK

https://m.edsoo.ru




OBILIEE KOJIMYECTBO YACOB I1O
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

DJIeKTPOHHbBIe N (poBbIe 00pa3oBaTeIbHbIE pecypchl

dusnka — pyHAaMEHTAIbHAs HayKa O
npupoze

Hay4Hnblit MeTO TO3HAHUS U METOBI
UCCIIe0BaHHs (PU3UUECKUX SIBICHUIN
OKCIIepUMEHT U TeOpHUs B Ipoliecce
NO3HaHMA NpUpoasl. Habnronenue u
9KCIIEPUMEHT B (PH3HKE

bu6mmoteka I1OK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

CnocoObl u3mepeHus: pU3NYECKUX BEINYUH

AOCOII0THAS U OTHOCHUTEIIbHAS MOTpeIIHOCTU
H3MepeHHI>i (bI/I3I/I‘-IeCKI/IX BCINYHNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOMN
HaY4YHOI KapTHHBI MHUpPa, B TPAKTUYECKOM
JESATEIBHOCTH JIIOJEH

bu6mmoteka I1OK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

Mexanudeckoe asmxkenne. Cucrema oTcyera.
OTHOCUTENBLHOCTH MEXAHUYECKOTO
neuxkenus. [Ipsimast u oOpaTHas 3a1aun
MEXaHUKU

bu6nunoteka LIOK https://m.edsoo.ru

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
I'padrueckoe onucaHre paBHOMEPHOTO
MPSAMOJIMHEMHOTO 1B KECHUS

bu6mmoteka I1OK https://m.edsoo.ru

Pannyc-BekTop MarepuaibHON TOYKH, €r0
MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.

bu6mmoteka IIOK https://m.edsoo.ru




10

ITepememienue. CkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

CiokeHue nepeMeIeH U CKOPOCTEH.
Penrenue 3anau

bu6nmoteka LIOK https://m.edsoo.ru

11

HepaBnomepHoe nBuxenue. MrooBeHHas
CKopocTh. Yckopenue. [IpsamonnHeiinoe
ABVIKCHUC C IMTOCTOAHHBIM YCKOPCHHUEM

bubnnoreka IHOK https://m.edsoo.ru

12

13

14

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe nasieHue. Y cKkopeHue
CcBOOOHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJHMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduKu

JIBmxeHue Tena, OpOIIEeHHOTO MOJT YITIOM K
TOPU30HTY

bu6nunoteka LIOK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

15

KpusosmmueliHoe nBrkeHue. J[BuxeHue 1o
OKPY’KHOCTH. YTJIOBasl U JIMHENHAs CKOPOCTb.
Ilepuon n wacrora. LleHTpOCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHUE

bu6mmoteka I1OK https://m.edsoo.ru

16

17

18

KonTponbhas pabota no reme "Kunemaruka"

IIepsriit 3axk0H HproToHa. MHEpUMaibHbIE
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH I anmues.
HennepnuanbHble CHCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HerotoHa. Macca

bu6nunoteka LIOK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

19

B3aumoneiictue ten. Tpernil 3aKkoH
HrroTona

bu6mmoteka IIOK https://m.edsoo.ru




[Tpunimn cynepno3uiuu cui. Pemenue

20 bu6nmoteka LIOK https://m.edsoo.ru
3a/1a4 Ha IpUMEHEHNE 3aKoHOB HploToHa
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 bubmuoreka [{OK https://m.edsoo.ru
WHEPTHOU MacChl

22 Cha TKECTH H YCKOPEHHE CBOOOHOTO bubmnoreka ILHOK https://m.edsoo.ru
naJeHUs
JIBrxkeHne HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. llepBas bubnnorexa [IOK https:/m.edsoo.ru
KOCMHUYEcKasi cCkopocThb. 3akoHbl Keruiepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena bu6munoreka L{OK https://m.edsoo.ru
Cuna tpenus. [Ipupona u BUbI cuil TpEHUS.

25 JIBuKeHME B AKUAKOCTHU U rasze ¢ y4éToM bubnnoreka [IOK https://m.edsoo.ru
CHUJIBI COITPOTUBIIEHUS CPEbI

26 Hapnetie. FHApocTaTiieckoe AaseHHe. bu6mmoteka I1OK https://m.edsoo.ru
Cuita Apxumena

7 AbcomoTtHo TBeproe Teno. [loctynatensHoe BiGmorexa LOK https:/m.edsoo.ru
Y BpALLATEJIbHOE IBUKEHUE TBEPAOTO TEa

)3 MOMEHT cujIbl OTHOCUTENBHO OCH BPAILEHUS. BuGmmorexa LOK hitps:/m.edsoo.ru
[Lieuo cumel
CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

30 Pemienue 3anau

31 Kontponbnas padota mo teme "J{uHamuka.

Craruka tBepaoro rtena"




32

33

34

NMiynbsc MaTepUalIbHONW TOUYKHU, CUCTEMBI
MaTepHalbHBIX TOYeK. LIeHTp Macc cucTteMbl
MaTepUalbHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTpa Macc

NMItynbC CHIIbI 1 MI3MEHEHHUE UMITYJIbCa TENA.
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
JIBUKCHHE

MoMeHT uMItysnbca MaTepUAIbHON TOUKH.
IIpencraBienue 0 COXpaHEHUM MOMEHTA
HMITYJIbCA B LEHTPAIBHBIX IOJAX

bubnnoreka IHOK https://m.edsoo.ru

bu6nmoteka LIOK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

35

36

37

38

Pemenue 3amau

Paborta cuibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHnd. I paguueckoe npeacTaBieHne
paboThl cuibl. MOIIHOCT CHJTBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOU TOUKH

HOTGHHI/Ia.TII)HBIG 1 HECIIOTCHIMAJIBbHBIC CHUJIBI.

ITorenuumanbHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

bu6mmoteka I1OK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

39

TpeTbs kKocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUUYECKOHN HEPTUU

bu6mmoteka I1OK https://m.edsoo.ru

40

Ynpyrue u Heynpyrue CTOIKHOBEHUS.
VYpaBHenue bepuym nia uaeaibHOM
KHUJIKOCTU




KoHTposbHast pabota 1o teme "3akoHbI

H COXpaHEHHUs B MEXaHHKe"
PazBuTHne npeacTaBieHuit 0 Ipupoie

42 temaoTel. OcHOBHBIC nonoxkeHns MKT. bu6nmoteka LIOK https://m.edsoo.ru
Huddy3us. bpoyHoBckoe 1BHKEHHE
CtpoeHue ra3000pa3HbIX, KUJAKUX U TBEPIBIX

43 Ten. XapakTep ABWKEeHUs U B3aumojeiictBuss ~ bubmuoreka LIOK https://m.edsoo.ru
YaCTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).

44 KommuecTBo BemectBa. [locrossHHas bu6mmoteka IIOK https://m.edsoo.ru
ABoraapo

45 Temneparypa. Temiosoe paBHoBecue. [kana BuGmorexa LIOK hitps:/m.edsoo.ru
Ienascus

46 Pemenue 3amau

47 Wneanbnsrii ra3. ['a30BbIe 3aKOHBI bu6mmoteka I1OK https://m.edsoo.ru

48 Ypasuenne Menzeneesa-Kianeiipowa. bu6nuoteka LIOK https://m.edsoo.ru
Penrenne 3anau

49 AbcomoTHas Temnepatypa. 3akoH Janstona =~ bubmauoreka LIOK https://m.edsoo.ru

50 Msonporieccel B meaiHOM rase ¢ bu6nunoteka LIOK https://m.edsoo.ru
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 ['padpuaeckoe npeacTaBiIeHUE U30MPOIIECCOB:
U30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3amau
CBs13b a0COMIOTHON TEMIIEpaTyphl

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CpeaHEN

KMHETUYECKON IHEPTUEN OCTYyNaTEIbHOTO
TCIIJIOBOI'O ABHUKCHU S eé qacCTuIj




55

56

O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110
teMme "OcuoBsl MKT"

KoHntposnbhas padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckas cUCTeEMa. 3a/JaHue
BHEIIHUX ycinoBul i T/ cucremsl.
BremHue 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAUYECHUS BEJIMYMH, ONIMCHIBAIOLIUX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE

bu6nunoteka LIOK https://m.edsoo.ru

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpoun3sBodibHas penakcanus T]]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

bu6mmoteka IIOK https://m.edsoo.ru

59

60

61

Mogenp npeaabHOro ra3a B TEPMOINHAMUKE.

VYcioBus TpUMEHUMOCTH 3TON MOJEITH

Ypasuenue Menzeneesa-Knaneiipona u
BBIPAKECHUE JIJI1 BHYTPEHHEN SHEPTUU
BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJHOATOMHOTO UCAIIBHOIO rasa.
KBazucratnueckue n HeCTaTUYECKUE
IIPOLECCHI

bu6mmoteka I1OK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

62

OneMeHTapHas paboTa B TEpPMOJIMHAMHUKE.
Beraucnenue pabotsl o rpaduky npouecca
Ha pV-nuarpamme

bu6mmoteka I1OK https://m.edsoo.ru

63

Tennonepenava kak crocod W3MEHEHHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEPIIICHUSI pabOTHI

bu6mmoteka I1OK https://m.edsoo.ru

64

KOHBGKI_[I/ISI, TCIIOMMPOBOAHOCTD, U3JIYUCHUC

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




KonuuecTBo Terminotel. TemioéMKocTh Tena.
VenbHas U MOJISIpHAs TETIIOEMKOCTH

65 bubnnoreka IHOK https://m.edsoo.ru
BEILECTBA. Y IeIbHAs TEIUIOTA CrOpaHuUs
TOIJIMBA

66 Pactr Konmiectsa TeMI0TS MpH bubnnoreka [{OK https://m.edsoo.ru
Teruioneperaye

67 [TonsiTre 06 amuabarHoM mporecce. [lepBorit Bumorexa LIOK https:/m.edsoo.ru
3aKOH TePMOJUHAMHUKHU
KonunuecTBo TennoTsl u paboTa Kak Mepbl

68 U3MEHEHUs BHyTpeHHel aneprun T/1 bubnnoreka [IOK https://m.edsoo.ru
CUCTEMBI
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB. bubnuoreka L{OK https://m.edsoo.ru
Heob6patumocTh MpupoIHBIX MPOIIECCOB

70 TIpHHIAIE] ACHCTBHS TEMIOBBIX MAIIIHH. bu6nuoteka LIOK https://m.edsoo.ru
KT

71 Makcumansnoe 3nadenue KIT/I. [luxkn Kapuo =~ bu6mmoreka LIOK https://m.edsoo.ru

72 Pemenue 3agau
DKOJIOTHYECKUE aCTIEKTHI UCIIOJIH30BAHUS

73 TEIUIOBBIX ABHUrareinei. Temnosoe
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl

74 Pemenne 3amau

75 O06o01IeHre U cucTeMaTU3alus 3HaHUN 110
teme "Tepmoaunamuka. TemnoBbie MamvHbI"

76 KonTponbhas pabota no teme

"Tepmoannamuka. TennoBbeie MalIuHbI"




77

78

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue u kunenue. Y nenpHas TEIIoTa
napooOpa3zoBaHus

HacpineHHbIe ¥ HEHACHIIEHHBIE NTapbI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOTO I1apa OT
TEMIEPATYPbI, UX HE3ABUCUMOCTb OT 00bEMa
HACBILIEHHOI'0 NTapa. 3aBUCUMOCTh
TEMIIEPATYpPbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTU

bubnnoreka IHOK https:/m.edsoo.ru

bu6mmoteka IIOK https://m.edsoo.ru

79

80

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIBHAS BIAXKHOCTH

Pemenue 3amau

bu6mmoteka IIOK https://m.edsoo.ru

81

82

83

Teépnoe Teno. Kpucramnmueckue u
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHCTAJUIOB

[InaBneHune u KkpucTaun3anus. Y geapHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue u
cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aedopmariuii

bu6mmoteka I1OK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

84

TermoBoe pacmpeHne XKUAKOCTEN U
TBép)II)IX TEII. AHFapMOHI/ISM TEIIJIOBBIX
KoJie0aHUi YacTHUIl BEIIeCTBa

bu6mmoteka I1OK https://m.edsoo.ru

85

86

[TpeoOpa3zoBanue 3HEPrUH B (Pa30BBIX
nepexojax

YpaBHeHUe TeoBoro 6aganca

bu6mmoteka I1OK https://m.edsoo.ru

bubnuoreka [{OK https://m.edsoo.ru

87

Penrenue 3amau




88

89

90

IToBepxHOocTHOE HaTshkeHue. KanuuisipHele
ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHOMN
IIOBEPXHOCTBIO J)KUIKOCTU. DPopMyna
Jlamtaca

O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110

TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoan"

KoHTpoinbHast pabota 1o Teme "ArperarHoie
coctosiHus BemiecTBa. Pa3oBbie Mepexoabl”

bubnnoreka IHOK https://m.edsoo.ru

91

DJeKkTpu3anys Tel U e€ mposBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JMBJICKTPUKHU M TTOJTYITPOBOIHUKU

bu6mmoteka I1OK https://m.edsoo.ru

92

93

94

DneMEeHTapHBIN AIEKTPUUYECKUH 3apsiji. 3aKOH
COXPaHEHHMsI AIEKTPUUECKOTrO 3apsiia

Bzaumopencteue 3apanoB. Toueunsie
3apsasl. 3akoH Kynona

Pemenue 3agau

bu6mmoteka I1OK https://m.edsoo.ru

bu6nuoteka LIOK https://m.edsoo.ru

bu6mmoteka I1OK https://m.edsoo.ru

95

96

97

Onektpuueckoe none. Ero neiictBue Ha
BIIEKTPUYECKUE 3aPsi/IbI

Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.
[Tpo6us1it 3apsia. JInHuM HanPSHKEHHOCTH
3IIeKTpUYeCcKOro noust. OgHOpoaHoe
JNEKTPUYECKOE TOJIE

IToTenuManbHOCTD QJICKTPOCTATUYCCKOT'O
moJisi. Pa3HOCTh MOTEHIIMATIOB U HaIps’KCHUC

bu6mmoteka I1OK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru

bu6nunoteka LIOK https://m.edsoo.ru




HOTGHHI/IaHBHaﬂ OHEPIuA 3apsaia B

98 anekTpocTatuueckoM mnose. [lorenunan bubnuoteka LHOK https://m.edsoo.ru
AIIEKTPOCTATUYECKOTO TTOJIS
CBs13b HANPSDKEHHOCTH TIOJISI K PA3HOCTH

99 MMOTEHIIHAJIOB JJISI JIEKTPOCTATUYECKOTO bu6nmoteka LIOK https://m.edsoo.ru
TOJIsS

100 HpHH‘,HHH CYHCPTOSHILIHHI SIICKTPHHECCIHX bu6nunoteka LIOK https://m.edsoo.ru
roJjei

101 Pemienue 3anau

102 Hone TO‘{e‘iHOFO 3apana. lose papromepHo bu6nunoteka LIOK https://m.edsoo.ru
3apsKEHHOU cepbl
[Toyte paBHOMEPHO 3apsHKECHHOTO TI0 00BEMY

103 miapa. [lone paBHOMEpHO 3apsyKEHHOM bubnnoreka [IOK https://m.edsoo.ru
OCCKOHEYHOM MIOCKOCTH

104 1poBOHIKIL B OICKTPOCTATHHECKOM MOIC. bu6mmoteka I1OK https://m.edsoo.ru
VYcnoBue paBHOBECUS 3apsI0B

105 JADTICKTPUIH H HOTYNPOBOHHKH B bu6nuoteka LIOK https://m.edsoo.ru
AIEKTPOCTATUYECKOM T10JI€
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IIIOCKOTO bubnmoreka [{OK https://m.edsoo.ru
KOHJICHCATOpa

107 [TapannenbHOE COEAMHEHHE KOHIEHCATOPOB bu6mmoteka I1OK https://m.edsoo.ru

108 HocnenoatenkHoe coeunenne bu6nunoteka LIOK https://m.edsoo.ru
KOHJICHCAaTOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa

110 Pemenue 3amau

11 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B

OIHOPOJHOM JJICKTPHUICCKOM I10JIC




112

Penrtenue 3anau

O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

1 13 " n
TeMe "DIEKTpUYECKOe oIS

114 KonTponpHas paboTa mo Teme
"DnekTpuueckoe mnosie"
Cwuna Toka. IlocTosSHHBIN TOK. Y CIIOBHUSI

115 CYILLIECTBOBAHUS IOCTOSIHHOTO bu6nunoteka LIOK https://m.edsoo.ru
AIEKTPUUYECKOTO TOKA

116 Ucrounuku Toka. Hanpsokenne u 3J1C bubmuoreka [{OK https://m.edsoo.ru
3akon Oma 1 yyacTKa LElH.

117 v bu6mmoteka IIOK https://m.edsoo.ru
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHMOCTD COMPOTUBIICHUS OJHOPOJTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIN bubnmoreka [{OK https://m.edsoo.ru
MONEPEYHOI0 CEYEHUS
Y nenpHOE CONMPOTUBIICHHUE BEIIECTBA.

119 p bu6nuoteka LIOK https://m.edsoo.ru
Pemenue 3amau
TlocnenoBarenbHoOe, HapajuIeILHOE

120 > 114p ’ bu6imoreka I{OK https://m.edsoo.ru
CMEIIaHHOE COETMHEHNE TTPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX AICKTPUUCCKUX

121 . p p bu6nunoteka LIOK https://m.edsoo.ru
neneii. [IpaBuna Kupxroda

122 Pemenue 3agau
Pa6ota anexTpudeckoro Toka. 3akoH oy

123 bu6mmoteka I1OK https://m.edsoo.ru
—Jlenna

124 Pemienue 3agaa
MOIIHOCTE dAEKTPUUYECKOro TOKa. TemioBast

125 P bu6mmoteka I1OK https://m.edsoo.ru
MOIITHOCTD, BBIJICIIsIEMasi Ha PE3UCTOPe

126 Pemenue 3amau




OJIC v BHyTpEHHEE COPOTUBIICHUE

127 eTOUHIKA TOKA bu6nmoteka LIOK https://m.edsoo.ru
g Jon O o ol (o) Bunorera LIOK hipsiimedsoosy
129 Pemenue 3agau
130 MoOIHOCTh HICTOYHHUKA TOKA bu6nmoteka LIOK https://m.edsoo.ru
131 Kopotkoe 3ambikanue bubnnorexa [IOK https://m.edsoo.ru
132 KonpaeHncarop B 1ienu nocTOSHHOTO TOKA bu6nunoteka LIOK https://m.edsoo.ru
133 Pemenue 3amau
134 Pemenue 3agad mo reMme "IlocTOSIHHBIN
ANEKTPUIECKUIN TOK"
135 Pemenue 3agad mo reme "IlocTOSHHBIN
3JIEKTPUYECKUN TOK"
136 Pemenne 3amau mo treme "IlocTOSTHHBIH
ANEKTPUIECKUIN TOK"
137 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teMme "[loCTOSHHBIN 2neKTpUUecKuid ToK"
138 KonTponbnas pabota o Teme "IlocTostHHBIN
ANEKTPUYECKUI TOK"
DneKTpuyecKasi MpOBOJUMOCTh Pa3IMIHBIX
139 BEIIECTB. DJIEKTPUYECKUHN TOK B METaJIIAX. bubnnoreka [{OK https://m.edsoo.ru
CBepX1poBOANMOCTh
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 pacruiaBax 3JeKTpoUTOB. 3akoHbl Dapanes bubnnoreka [{OK https://m.edsoo.ru
JUTSL DJIEKTPOIIN3a
141 DneKTpuuecKkui Tok B razax. [lnaszma bu6mmoteka L{OK https://m.edsoo.ru




142

143

DJIEKTpUUYECKUI TOK B BakyyMe. BakyymHbIie
npudOopHI

DNEKTPUUECKU TOK B OJTYIPOBOJHUKAX

bu6nmoteka LIOK https://m.edsoo.ru

bu6nmoteka LIOK https://m.edsoo.ru

144
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[MomynpoBoAHUKOBBIE TPUOOPHI

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3MepeHue Cuiibl TOKa U HApsHKEHUS B
[[ENHU MOCTOSTHHOTO TOKA MPHU MOMOIIU
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" nian "3HaKOMCTBO ¢ HHUPPOBOI
naboparopueii o ¢pusuke. [Ipumeps
U3MEpeHUs PU3NICCKUX BEITUIHH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

bubnnoreka IHOK https:/m.edsoo.ru

146

147

®uznyeckuil npakTukym o teme "M3ydyenue
HEPAaBHOMEPHOT'O ABM)KEHHUS C IIEJIBIO
OTpeIeJICHUsI MTHOBEHHOM cKopocTH"

Du3nUeCcKU IPAKTUKYM I10 TEME
"M3MepeHue yCKOpEeHHUs TpU
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBHKEHUHU MO0 HAKJIOHHOW IJIOCKOCTH' MIIH
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKEHUU"

148

149

Pu3NYeCKu IPAKTUKYM 110 TEME
"U3mepenune ycKkopeHus CBOOOTHOTO
najnenus” win "M3ydeHue qBUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
JBUKEHMS TEJIa 110 OKPY>KHOCTH C
MTOCTOSIHHOM 10 MOJIYJIF0 CKOPOCTBIO" MIJIH
"UccnenoBanue 3aBUCUMOCTH MIEpUOJIA




150

151

oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpos”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"U3Mepenne paBHOJAEHCTBYIONIEH CUJIBI TTPU
JBUKEHUH OpyCKa IO HaKJIOHHON
mmockoctu" unu "lIpoBepka runotesbl o
HE3aBHCUMOCTH BPEMEHHU JIBHIKCHUS OpycKa
10 HAKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT €ro Macchl"

Ou3nyecKuil MPakTUKYM O TeMe
"UccneqoBanue 3aBUCUMOCTU CUJI
YOPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00Opa3siie, OT ux aegopmanuu’
win "M3yuenue 1BUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérkuit 0J10K"

152

153

Pu3n4ecKuil NPAKTUKYM 110 TEME
"U3mepenue ko3 duurienta TpeHus no
BEITMYMHE YTJIOBOTO Kod(pduiinenTta
3aBucumoctd Frp(N)" mnu "Mccnenosanue
JIBYDKEHUS OpyCKa 110 HaKJIOHHOM IIOCKOCTH
C epeMeHHbIM K03 purmeHTom TpeHus"
iy "M3ydeHune 1BUKEHNUs Ipy3a Ha Bally €
TpeHueM"

Pu3NYecKuil TPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BpaLICHUS"
win "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuét cui ynpyroctu" win "M3yuenue




154

YCTOHYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
JI0IA/h OTIOPKI"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HU3Mepenne uMItysbca Teiia o TOpMO3HOMY
nytu" win "M3mMepeHue Cuiibl TIrU, CKOPOCTH
MOJIEH 3JIEKTPOMOOUIIS K MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBaHue coxpaHeHUs! UMITYJbca IIpU
ynpyrom BzauMoaenctsun" uinm "Usmepenue
KMHETUYECKOM SHEPTUU TeJia 0 TOPMO3HOMY

nyTH

155

®uznyeckuil npakTukym no teme "Mzydyenue
M30TEPMUYECKOTO TMpoliecca (PEKOMEHI0BaHO
UCIoIb30BaHue nudposoit taboparopun)"
M "M3ydeHne n30XopHOro npouecca’ mim
"N3yuenne nzobapHoro npouecca' uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

156

157

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yaenbHol TernaoéMKocTu" Hiu
"UccnenoBanue npoliecca OCThIBaHUS
BemecTBa" win "VccrnenoBanue aanabaTHOTO
npouecca" win "M3ydeHne B3auMOCBSA3H
HHEPrUH MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKUAKocTen"

®uznyeckuil NpakTukyM o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTEH"
win "M3Mepenne yneiabHON TEMIOThI




raByieHus apaa" win "M3ydenue cBOMCTB
HaCBILIEHHBIX NMapoB" mwiu "M3mepenue
a0COJIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl IapoB B noMmeneHun". 3mepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSHKCHHUS

158

159

160

DuU3nYeCKUi MPAKTUKYM 10 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” ninm "Mzydenue
IIPOTEKAHUs TOKA B LIENIH, COAEpIKAIICH
KoHjaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB (HAPSDKEHUs) PU
MOCIe0BATEILHOM COCIUHEHUU
KOHJEHCAaTOpoB"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHEHMS
pesuctopoB" mnm "M3Mepenne yneapHoro
CONPOTHUBIICHUS IPOBOJAHUKOB" HIIN
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMITHl HaKaTuBaHUs "

Pu3NYeCKu IPAKTUKYM 110 TEME
"Habmroienue snexkrponuza’ uiu
"N3mepenue 3apsga 0JHOBAJIEHTHOTO HOHA"
nin "VccaemoBaHne 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uinun "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH qroaa"
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PesepBHbIil ypok. O0001ICHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Kunematuka"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alMsl 3HaHH 110 TeMe
"Ilnaamuka"

Peseprubiit ypok. O60011eHuE U

cucTeMarusanus 3HaHui 1mo teme "CraTtuka
TBEpAOro Tena"

164

Peseprubiit ypok. O60011eHuE U
CHUCTEMaTH3aIus 3HAHUH 110 TeMe ""3aKOHbI
COXpaHEHHUs B MeXaHHKe"

165
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167

168

Peseprubiit ypok. O60011eHuE U
cucreMartu3anus 3HaHui mo TeMe "OCHOBBI
MOJIEKYJIIPHO-KHHETUYECKOU Teopun"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTuHbI"

PesepBHelit ypok. O6001IeHNE U
CHCTeMaTU3allys 3HAHUH 110 TEME
"ArperatHble cocTosiHus BemecTBa. dazoBbie
nepexonpl”

Peseprubrit ypok. O6001eHNE 1

cucTeMaTH3alus 3HaHUi 10 Teme
"Onexrpuueckoe nomue"

169

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HaHUH 10 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"




PesepBHbIil ypok. O0001ICHNE 1
170 cucreMarusanus 3HaHui mo treme "Toku B
pa3Iu4HbIX cpenax”




11 KIIACC

Ne DJIeKTpOoHHbIe N pPoBbIe 00pa3oBaTelIbHbIE
Tema ypoka
n/n pecypcsl

B3anmoeiicTBre MOCTOSIHHBIX MAarHUTOB U IMPOBOHUKOB C

1 p bubmuoreka [{OK https://m.edsoo.ru
TokoM. MarauutHoe nose. ['unoresa Ammepa
BekTop MaruuTHON MHAYKIWU. [IpHHITMN CyTTeprno3uinm

2 p . Y p . yrep bu6mmoreka LIOK https://m.edsoo.ru
MarHUTHBIX MoJied. JINHUY MarHUTHOW MUHIYKIIHH

3 MaruuTtHoe 1ose npoBoAHMKA ¢ TOKOM. OmnbIT Dpcreaa bubmmoreka LIOK https://m.edsoo.ru
Cuiia AMniepa, e€ HanpaBJIeHHE U MOJYJIb bubnuoreka [{OK https://m.edsoo.ru

5 Pemenue 3agaua
[IpumeneHnue 3akoHa AMIiepa. IIEKTPOU3MEPUTENHHBIC

6 P P P P bubmuoreka I{OK https://m.edsoo.ru
prOOpbI
Cuna JlopeHiia, e€ HanpaBiIeHUE U MOAYJb. [IBUKeHUE

7 p L p yre. /1 bu6mmoreka LIOK https://m.edsoo.ru
3apsHKEHHON YaCTHUIIBI B OTHOPOJHOM MAarHMUTHOM I10JI€
Pemenue 3agau
PaGora cunsl Jlopeniia bu6mmoreka LIOK https://m.edsoo.ru

10 Pemenue 3agau
MarunuTHOe 1noJje B BelecTBe. DeppoMarHeTHKH, Tapa- |

11 pP - 11ap bubmuoreka [{OK https://m.edsoo.ru
JUaMarHeTHKH
OcHoBHBIE cBOMCTBa heppomMarHeTukoB. [Ipumenenue

12 bepp p bubmuoreka [{OK https://m.edsoo.ru
(beppoMarHeTuKoB

13 Pemenne 3amau mo teme "MarautHoe mone"

14 Pemenue 3agad nmo reme "MarautHoe nose"
SIBneHne 3JIeKTPOMarHuTHON HHAVKINU. I10TOK BEKTOpa

15 . P K p but6mmoreka IIOK https://m.edsoo.ru
MarHuTHON MHIYKITHH

16 OC unnykuuu bubnmoreka [{OK https://m.edsoo.ru




17 3aKOH 3JIEKTpOMarHuTHOM MHAyKIuu Dapanes bu6mmoreka LIOK https://m.edsoo.ru

18 Buxpesoe anexrpuueckoe nose. Toku Dyko bubmumoreka LIOK https://m.edsoo.ru

19 OJIC MHAYKIMY B IBUKYIIMXCS TPOBOJHUKAX bu6mmoreka LIOK https://m.edsoo.ru

20 Pemrenue 3amau

21 IIpaBuio Jlenna bubmuoreka LIOK https://m.edsoo.ru

22 Hunykrisiocts. Katylika HHAYKTHBHOCTH B ek bu6nuoreka L{OK https://m.edsoo.ru
MOCTOSIHHOTO TOKa

23 Asnenue camonnaykuu. C caMOMHIYKIIUN bubnmoreka [{OK https://m.edsoo.ru

o4 DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM. BuGmorexa LIOK hitps:/m.edsoo.ru
DIEeKTPOMarHuTHOE MOJIe

25 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru

26 O060061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"OnexkTpoauHaMuka"

27 KonTtponbHas pabota no Teme "DneKTpoarHaMuKa"

)% Koneb6arenbnas cucrema. CBoOOIHBIE KOTEOAHMS. Butmorexa LIOK hitps:/m.edsoo.ru
lMapmonuueckue koeOaHus

29 KI/IHGM&TI:I‘ICCKOC U IMHAMUYECKOE OMHCaHKe KoJeOaTeTbHbIX BuGorexa LIOK hitps:/m.edsoo.ru
JBUKESHUIA
DHepreTUIecKoe onrucanne. BeIBo AMHAMUYECKOTO OMTUCAHUS

30 TapMOHHYECKHUX KOJIeOaHUH U3 UX YHEPTeTHUECKOTO U bubnmnoreka [{OK https://m.edsoo.ru
KMHEMATUYECKOTO OMUCAHUS

31 Awmiuntyzaa u ¢aza konebaHui bubnuoreka [{OK https://m.edsoo.ru
[Tepuon u yactota xonebanwuii. [Tepro Manbix cBOOOHBIX

32 KoJje0aHui MaTeMaTUYECKOTo MasiTHUKA. [lepror cBOOOIHBIX bubnmnoreka [{OK https://m.edsoo.ru
KoJIeOaHUH IPYKUHHOTO MasiTHUKA

3 3aryxaromue Konebanus. BeiHyXIeHHBIE KOTeOaHus. Butmorexa LOK hitps:/m.edsoo.ru

Peszonanc




34 ABTOKOIIE0aHUS

35 Pemenue 3anau

36 Ypok-koHpepenus "MexaHn4ecKkrue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

37 O060061eHre U cucTeMaTU3alus 3HaHu| 10 TeMe
"Mexanuueckue konedaHus"

38 DnekTpoMarHuTHeIE Kojiebanus. KonebaTenbHbBII KOHTYD bubnmoreka [{OK https://m.edsoo.ru

39 ®opmyna T01\v400Ha. CBs13b aMIUIUTY/IBI 3apsiia KOHACHCATOpa BuGmorexa LIOK hitps:/m.edsoo.ru
C aMILTUTYI0M CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYPE

40 3aKOH COXpaHEHMsI SHEPTUHU B UACAILHOM KOJeOaTeIbHOM BuGorexa LIOK hitps://m.edsoo.ru
KOHTYpe

A1 3aryxaromnme 3JIeKTpOMarHuTHbIE KoieOanus. BeIHYKIeHHbIE BuGmorexa LIOK hitps://m.edsoo.ru
AJIEKTPOMarHuTHbIE KoieOaHus

42 IIepemeHHBI TOK. Pe3ucTop u KOHAECHCATOP B LENU Bu6morexa LIOK https://m.edsoo.ru
IIEPEMEHHOT0 TOKa

43 Karymka HHIyKTUBHOCTH B LIETIM IIEPEMEHHOIO TOKA bubnuoreka [{OK https://m.edsoo.ru

44 3akon OMa 1st SJIEKTPUYECKOM TIENMU TEPEMEHHOTO TOKa bubnuoteka [{OK https://m.edsoo.ru

45 M(zmHOCTL IIEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U BuGmorexa LIOK hitps:/m.edsoo.ru
JEMCTBYIOIIEE 3HAUEHNUE CHIIBI TOKA U HAIPSKEHUS

46 Pe3oHaHC B aeKTprUUecKoil enu bubmuoteka [{OK https://m.edsoo.ru

47 Pemenue 3anau

43 WNneanbHblit Tpchq)opMaTop;HpOHSBOHCTBo, nepeaavya u Br6morexa LOK https://m.edsoo.ru
noTpedIieHne NeKTPUUECKON IHEPTHU
DKOJIOTMYECKHE PUCKU TIPU TPOU3BOJCTBE IEKTPOIHEPTUH.

49 KyneTypa ncrnonbs3oBaHus 3J€KTPOIHEPTUHN B ITIOBCEHEBHON bubnuoreka [{OK https://m.edsoo.ru
KU3ZHU

50 Pemenue 3anau




51

Pemrenue 3amau

O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10 TEME

52 " n
DNeKTpOMarHuTHbIE KOJeOaHus

53 MexaHn4ecKue BOJTHBI. XapaKTePUCTHUKU MeXaHWuYecknx BonH =~ bubmmoreka LIOK https:/m.edsoo.ru

54 CBolCTBa MEXaHUYECKHX BOJIH bu6mmoreka LIOK https://m.edsoo.ru

55 3ByK. XapakTepUCTUKH 3ByKa bubnmoreka [{OK https://m.edsoo.ru
Nudpas3syk u ynprpassyk. lllymoBoe 3arps3HeHue

56 K . y y M bu6mmoreka LIOK https://m.edsoo.ru
OKpY’Karolller cpeibl

57 Pemenue 3amau
DNeKTpOMarHuTHbIE BOJHBL. M31ydeHue 3J1eKTpOMarHuTHhIX

58 i p bu6mmoreka LIOK https://m.edsoo.ru
BOJIH
DHeprus 3IeKTPOMAarHUTHbIX BoJH. CBOKCTBA

59 bu6mmoreka LIOK https://m.edsoo.ru
3J€KTPOMArHUTHBIX BOJIH
[IIkana s3neKTpOMarHuTHEIX BOJH. [IpuMenenune

60 P bu6mmoreka IIOK https://m.edsoo.ru
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUUMIBI paTuOCBS3U U TeNEeBUACHUS. Pagronokanus.

61 P P . bubmuoreka [{OK https://m.edsoo.ru
DeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAOILEN Cpe/Ibl

62 KontponsHas padora no teme "Konebanus u BogHbI"

63 Cger. 3aKOH NPSIMOJIMHENHOTO PAaCPOCTPAHEHUS CBETA bubnuoteka [{OK https://m.edsoo.ru
Pemrenue 3a1au Ha npyUMEHEHUE 3aKOHA MPSAMOJIMHEHHOTO

64 P P bubnmoreka [{OK https://m.edsoo.ru
pacnpocTpaHEHHUs CBETa

65 OTtpaxenwne ceta. [Lmockoe 3epkano. Chepuueckoe 3epkayio
[Ipenomiienne cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIH

66 roKasarelnb npeinomiieHus. [loaHoe BHyTpeHHEe OTpaKeHuUe. bubmuoreka LIOK https:/m.edsoo.ru
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS

67 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB OTPAXKEHUS U

MMpCIOMJICHUSA CBCTA




Xona nydeit B mpusme. Jucnepcus cseta. ClI0XKHbBIA COCTaB

68 bu6mmoreka LIOK https://m.edsoo.ru
oenoro ceera. L{Ber
69 JIun3bl. ®OKYCHOE PACCTOSHUE U ONTUYECKAsl CUJIA JIMH3bI bubmuoteka [{OK https://m.edsoo.ru
70 [TocTpoenne n300paKeHM B TIMH3aX U UX CHCTEMaX. BuGmiorexa LIOK https:/m.edsoo.ru
VYBenuueHue JIuH3bI
71 Pemenue 3a1a4 Ha MOCTpOCHHUE N300PAKEHUH, TOTyYaEMBbIX C
MTOMOIIBIO JIMH3
72 ['a3 xak ontuyeckas cucrema
Pemenwue 3anay. [Ipeaensl IpUMEHUMOCTH T€OMETPUUYECKOM
73 OIITHKH
74 CKOpOCTh CBETA U METO/Ibl €€ U3MEPEHUS bubnuoreka [{OK https://m.edsoo.ru
75 Jlucriepcus cBeTa bubnmoreka [{OK https://m.edsoo.ru
76 WnTepdepenus creta bubnmoreka [{OK https://m.edsoo.ru
77 KorepenTHble HCTOUHUKU. Y CIIOBUS HAOTIOCHUS Br6morexa LOK https://m.edsoo.ru
MaKCUMyMOB 1 MUHUMYMOB
78 Pemenue 3amau
79 [Ipumenenue nnTeppepeHun bubnuoreka [{OK https://m.edsoo.ru
80 Judpakius cBeta bubnuoreka [{OK https://m.edsoo.ru
81 JudpakiuonHas pemeTka. Y cioBre HaO01eHNs TTIaBHbIX Butmorexa LIOK hitps:/m.edsoo.ru
MaKCUMYyMOB
82 Pemenue 3agau
83 [TonepeunocTts cBeTOBBIX BOIH. [lonspusamnus ceera bubnmnoreka [{OK https://m.edsoo.ru
84 Pemenue 3agau
85 CBeTOBBIE ABIICHUS B IPUPOE bubnmnoreka [{OK https://m.edsoo.ru
86 O0600mIeHre 1 cucreMarn3anus 3Hagnii no reme "Onruka"
87 KonrtponsHas pabora o Teme «OnTHKa»




FpaHI/II_[BI IIPUMEHUMOCTHU KJIACCUYECKOM MEXaHUKH. 3aKOHBI

88 ANEKTPOAMHAMUKH U IPUHLIUIT OTHOCUTEIBHOCTH

89 [TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH bubmuoteka [{OK https://m.edsoo.ru
[TpocTpancTBeHHO-BpeMeHHOW nHTEpBail. [IpeobpazoBanus

90 Jlopenua. YcnoBue npuuruHHOCTH. OTHOCUTENIBHOCTD Butmorexa LIOK hitps/m.edsoo.ru
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKpAIllEHUE
JUIAHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIbI bubmmoreka LIOK https://m.edsoo.ru

9 CBsi3bp Macchl C SHEPTUEH U UMITYIHCOM PENSTUBUCTCKOM BuGmorexa LIOK hitps:/m.edsoo.ru
YacTHULIbl. DHEPTUs OKOS

93 PaBHOBecHOE TEIIOBOE U3ITyYEHHE bubmmoreka LIOK https://m.edsoo.ru

94 3akoH cMelennsa Buna bu6mmoreka LIOK https://m.edsoo.ru

95 I'umoresza M. Ilnanka o kBanTax. ®oTOHBI bu6mmorteka IIOK https://m.edsoo.ru

96 DHeprust 1 UMIyJIbC POTOHA bu6nuoreka LIOK https://m.edsoo.ru

97 ®dorordpdext. OnbiTel A. I'. CroneroBa. 3akonsl potodpdexkra bubmuorexa [{OK https://m.edsoo.ru

08 YpaBHeH"I/Ie OnHmreitna 1 porosddexra. "Kpacnas BuGorexa LIOK hitps:/m.edsoo.ru
rpanuna” Gororddexra

99 JNaBnenue ceera. OnbiTel I1. H. JIeGenena bubmuoreka [{OK https://m.edsoo.ru

100 BomnHoBBIE CBONMCTBA YaCTHUI] bu6mmorteka [IOK https://m.edsoo.ru

101 Bomnnsl ne bponns. JInuna BOJ‘IHB\I' ne bpoiia u pazmepsl Br6mmorexa LIOK hitps://m.edsoo.ru
00JIaCTH JIOKATU3aIMH JIBIKYIIEHCS YacTUIIBI

102 KopnyckynsipHO-BOTHOBOW Tyalln3M bubnuoreka [{OK https://m.edsoo.ru

103 Judpakius 37eKTPOHOB Ha KpUCTaIax bubnmnoreka [{OK https://m.edsoo.ru

104 CHeHI/I(bI/IK? I/IsMepeuHm?IvB MuKpoMupe. COOTHOIIEHUS Bu6morexa LOK https://m.edsoo.ru
HeomnpeaenénHocrel ['elizenOepra

105 Pemenue rpadguueckux 3agaq

106 Pemenue pacuéTHeIX 3a1a4




Kontponbnas padota mo temam: "OcHoBel CTO",

107 "KopnyckynsipHO-BOJIHOBOM aAyan3m"
108 OneITHI 10 UCCIIEAOBAHUIO cTpoeHus atoMa. 1 inanerapHas BuGorexa LIOK hitps:/m.edsoo.ru
Mojienb atoMa Pesepdopaa
109 [Tocrynatsr bopa bubmuoreka LIOK https:/m.edsoo.ru
110 Bunpel ciektpoB. CrieKTp YpOBHEH SHEPTHM aTOMa BOJ0PO/Ia bubmuoteka [{OK https://m.edsoo.ru
111 CrioHTaHHOE U BBIHYKJEHHOE U3yYEHHE CBETA bubnuoreka [{OK https://m.edsoo.ru
112 Jlazep bubnuoreka [{OK https://m.edsoo.ru
113 Hyxnonnas monens siipa I'eitizenOepra-lBanenko. 3apsi u Bu6morexa LOK https://m.edsoo.ru
MaccoBoe yucio aapa. M3oronsl. PaanoakTuBHOCTD
3aKoH paJiM0aKTUBHOIO pacnaaa. CBoKWCTBa HOHU3UPYIOLIETO
114 M3JIy4eHUs. BiausHue paaiOaKTUBHOCTH Ha JKUBBIE bubnuoreka [{OK https://m.edsoo.ru
opranu3msl. [lozumerpust
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledext
115 Macchl Aapa. S nepHble peakuy. S1epHble peakTophI. BuGniorexa LIOK hitps:/m.edsoo.ru
[IpoGnemb! ynpaBiisieMoro TepMOsIAEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCNeKThl Pa3BUTHUS JIE€PHON SHEPTETUKU
MeToapl perucTpanuy U UCCIEA0BAHNS JIIEMEHTAPHBIX
116 yactull. ODyHaaMEeHTaIbHbIE B3aUMOICHCTBHSL. Bapni)HH, Butmorexa LIOK hitps:/m.edsoo.ru
Me30HBI 1 1enToHsl. [Ipencrasnenne o CtangapTHON MOJEIH.
KBapk-riatooHHas MOJEIb aJpOHOB
®usuka 3a npenenamu CrangapTHol mojenu. TémHas
117 MaTepus U TEMHas SHeprus. EMUHCTBO pU3NMUECKOM KapTHHBI bubmuoreka LIOK https:/m.edsoo.ru
Mupa
118 Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE aCTPOHOMUU bubnuoreka [{OK https://m.edsoo.ru
[TpuMeHNMOCTb 3aKOHOB (PU3HMKH 11 OOBSICHEHUS IPUPOJIBI
119 KOCMHYECKHX 00BEKTOB. METOIbI aCTPOHOMHYECKUX bu6mmoreka IIOK https://m.edsoo.ru

HUCCIIEIOBAHNN




COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIBI, paAUuOTEIICCKOIIbI,

120 bu6mmoreka LIOK https://m.edsoo.ru
BHeaTMoc(epHas aCTPOHOMUS
Bun 3Bé31H0T0 HeOa. Co3Be3us, SpKuUe 3BE3/IbI, TUIAHETHI, UX

121 AP ’ ’ bu6imoreka LIOK https://m.edsoo.ru
BHJIUMOE JIBUYKEHUE
Comnneunas cucrema. Comnnie. CoslHeUHasi aKTUBHOCTb.

122 . bubmuoreka [IOK https://m.edsoo.ru
Ncrounuk sHeprun CosHua U 3BE3]1
3BE3/1bI, ©X OCHOBHBIC XapaKTEPUCTUKHU. [luarpamMmma

123 " ’ . P p " Juarp bu6mmoreka LIOK https://m.edsoo.ru

CHEKTPaJIbHBIN KJIacC — CBETUMOCTD

124 3Be3bI TJIaBHOI NOCIEN0BATEILHOCTH bu6mmoreka LIOK https://m.edsoo.ru
Buyrtpennee ctpoenue 38E31. COBpeMEHHbBIE TTPEICTABICHHS O

125 MIPOUCXOXACHUHU U 3BoJironu CoslHLa U 3BE3/1. DTallbl )KU3HU bubnuoreka [{OK https://m.edsoo.ru
3BE3]
Muneunsiit [Iyts — Hama ["amaktuka. Tunsl ranaktuk. Y€pHeie

126 y p bu6mmoreka LIOK https://m.edsoo.ru
JBIPBI B SIJPax TaJaKkTUK
Bcenennas. Pacimmpenue Beenennoii. 3akon Xa66ma. Teopus

127 p p bu6mmoreka LIOK https://m.edsoo.ru
Bonwmioro B3peiBa. PennkroBoe nznyueHue

128 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka bubnuoreka [{OK https://m.edsoo.ru

129 Hepeménnsie mpo6iieMbl aCTPOHOMUHT bubnuoreka [{OK https://m.edsoo.ru
®duznyeckuil npaktukym no reme "HccnenoBanue
MAarHUTHOTO OIS TIOCTOSTHHBIX MarHUTOB" HMITH

130 "HccnenoBanue cBOWCTB (heppOMarHeTUKOB" UITU

"UccnenoBanue AECTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢
TOKOM"

131

®uznueckuil NpakTUKyM 1o teme "M3mepenne cuiibl Amnepa"
nin "M3ydeHne 3aBUCHUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKa"
iy "OnpeneneHne MarHuTHOM MHIYKIIMM Ha OCHOBE
n3MepeHus cuibl Ammepa"




132

133

134

®dusnyeckuil mpakTuKyM 1o Teme "HccienoBanue sBieHus
AJIEKTpOMarHuTHOW MHAYKIMK" win "OnpeneneHue UHIyKIUU
BUXPEBOI'O MAarHUTHOT'O MO

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue saBieHUs
camonHAykIuu" nin "COopka MOJEIH 3JIEKTPOMAarHUTHOTO
reHeparopa"

®duznyeckuil npakTukyM no teme "M3mepenue nepuona

'

CBO60,Z[HBIX KoJie0aHMil HUTSHOrO U MMPYXXUHHOT'O MasTHHUKOB'

135

136

137

®dusznyeckuil npaktukym 1o teme "[IpeodpasoBanue sHEprun
B [IPYKUHHOM MasiTHUKE"

®uznueckuil npakTukyMm no reme "MccaenoBanue
MIEPEMEHHOI'0 TOKa Yepe3 MOCie10BaTeIbHO COSAUHEHHbBIE
KOHJIEHCATOp, KaTylKy U pe3ucrop” wiu "MccnenoBanue
paboThl ICTOYHUKOB CBETA B 1I€TIH IEPEMEHHOTO TOKa"

duznueckuil NpakTUKyM 1o Teme "M3yueHue napameTpoB
3BYKOBOM BOJIHBI"

138

duznyeckuil npakTukym 1o teme "M3mepeHue nokasarens
npenomiieHus crexna" win "llonydenue nzodpaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

dusnueckuil NpakTUKyM 1o teme "MccnenoBanue
3aBHUCHUMOCTH (POKYCHOTO PacCTOSIHHSI OT BelllecTBa (Ha
npuMepe XUIKkuxX JuH3)" unu "M3mepenue pokycHoro
paccTOSIHUS PacCeUBAOMINX JIMH3"

140

141

Ouznyeckuil npakTukym no teme "Habmonenue nudpakuuu,
UHTEp(EpEeHIINH U MOJISIpU3alnuy cBeTa"

dusndeckuil NpakTuKyM 1o teme "OnpenenaeHre UMITyJIbca U
SHEPIUU PEISITUBUCTCKUX YacTHIl (1o ¢poTorpadgusiM TpeKoB
3apsOKEHHBIX YAaCTHUI] B MATHUTHOM ToJie)"




142

143

144

®usznyeckuil NpakTUKyM 1o teme "M3Mepenne nocTossHHOU
[Tnanka Ha ocHOBe HccaenoBanus porodddexra” umm
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOJIUO]] OT
HanpspkeHus"

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue crnekrpa
pa3peKEHHOTO aTOMAPHOTO BOJOPOAa U U3MEPEHUE
noctostHHOM Punbepra"

®uznueckuil npakTukyM 1o reme "McciaenoBanue
PaanoaKTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETpa" WU
"N3y4yeHue noriomeHus: 6era-4acTull arfoMuHIeM"

145

146

duznyeckuil npakTukym no teme "Habironenus 38€31HOT0
HeOa HEBOOPYKEHHBIM TJIa30M C UCTIOIH30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUM ISl ONIPENIETICHUS TT0JI0KECHHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOro MOIyIIapys U ApKHe 3BE3bI" UIIN
"HaOmronenus B Teneckon JIyHbl, I1aHeT, TYMaHHOCTEH 1
3BE3IHBIX CKOILIEHUN"

O6o00menne u cuctemMarusanys 3HaHui. Ponb ¢pusuku u
aCTPOHOMUU B DKOHOMUYECKOMU, TEXHOJIOTUYECKOH,
COLIMAJILHOW M 3TUYECKOM chepax esTeNbHOCTH YelloBeKa

147

O000IIIEHNE U cUCTEMATH3aIlNs 3HaHU. PoJb 1 MECTO
(U3HUKYN ¥ aCTPOHOMHH B COBPEMEHHON HaYYHOH KapTHHE
Mupa

148

O60061eHre U cucreMaTu3anus 3HaHul. Poib ¢puznueckoit
Teopuu B (GOPMHUPOBAHHUH MPECTABICHUN O PU3NUECKON
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUPA B 001IIEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHbIX IPEACTABIEHUHN O
IIpUpoOJIE




O606H.[€HI/IC M CHCTEeMAaTH3allHsl 3HAHUM 110 TEME

149 "Kunematuka"

150 O0o001IeHre ¥ cucTeMaTH3alys 3HAHUH 110 TEME
"KunemaTtuka"

151 O06o0061IeHre U crucTeMaTu3anus 3Hanui o teme "JlnHamuka"

152 O06001IeHre 1 cucreMaTu3anus 3HaHuii o reMe "CraTuka
TBepAoro Tema"

153 O06o0011eHrEe U CHCTEMATHU3ALMs 3HAHUH 110 TeMe ""3aKOHbI
COXpaHEHUs B MeXaHUKe"

154 O06o0061ieHue U cucTeMaTu3anus 3Hanuii 1o teme "OCHOBBI
MOJIEKYJISIPHO-KUHETUUECKOH Teopun”

155 O0o001IeHre ¥ cuCTEMATH3alMs 3HAHUH 110 TEME
"TepmoanHamuka. TenaoBsle MalIMHbI"

156 O060061eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "ArperarHble
cocrosiHus BenlectBa. @a3zoBbie nepexoas”

157 O06o001Ienye ¥ cucTeMaTu3alys 3HaHUH 110 TeEME
"DnexTpuueckoe mose"

158 O00011eHrEe ¥ cCUCTEMATH3AlMs 3HAHUH 110 TEME
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"

159 O0o001menye U cucTeMaTu3anys 3HaHui no TeMe "Toku B
pa3nnuHbIX cpepax”

160 O00011IeHIE U CUCTEMAaTH3alMs 3HaHUi 10 TeMe "MaruuTHoe
mose"

161 PesepBHbIil ypok. O6001IeHNE U CHCTeMaTU3allus 3HAaHUH 110
TeMme "DNeKTpoMarHuTHas MHIyKus"

162 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTeMaTH3allus 3HAHUH 110

TeMme "Mexanandeckue Koneodanusa"




PesepBHbIil ypok. O6001ICHHE ¥ CHCTEeMAaTH3als 3HAHUH 110

163 | |
Teme "DIeKTPOMarHUTHBIE KOJIeOaH!s

164 PeszepBHbIil ypok. O6001ICHIE ¥ CHCTEeMAaTH3allisl 3HAHUH 110
Teme "MexaHn4ecKue 1 AJIEKTPOMArHUTHBIE BOJIHBI"

165 PesepBHeIi ypok. O000IICHHE U CHCTEMATHU3AIHS 3HAHHIM 110
teme "OnTtuka"

166 PesepBHblIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUH 110
teme "OcHoBbl CTO"

167 PesepBHblIil ypok. O60011I€HNE U CHCTeMATHU3alHs 3HAHUM 110
teme "KopnyckyJsspHO-BOJIHOBOU qyanu3m"

163 PesepBHEIi ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHUM 110
Teme "®usnka aroma"

169 PesepBHrIil ypok. O60011IeHNE U CHCTeMAaTHU3alHs 3HAHUH 110
Teme "@u3nKa aTOMHOTO sIIpa U JIIEMEHTApHbIX YyacTul"

170 PesepBHrlIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUH 110

Teme "DneMeHTsl acTpou3uKu”







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

o @usmka. 10 kmacc. YueOHuUK 117151 001ieo0pa3oBat. opraHU3ainii ¢ PUIIL.HA
AJIEKTPOH. HOcHUTeNe: 6a30BbIN U NpoduabHbIN ypoBHU/ I'.5. Mskuies,
b.b. byxosues, Corckuit H.H./ M.: [Ipocsemenue, 2020.

o Ouzuka. 11 knacc. YueOHuk 15t o01eoOpa3oBart. opraHu3aluii ¢ MpuiI.Ha
ANEKTPOH. HOcHTENE: 0a30BbIi U NpouiabHbI ypoBHUW ['.5. Mskues,

b.b. bByxoBues, Yayrun B.M./ M.: IIpocsewmenune, 2020.

METOANYECKHUE MATEPHUAJIBI 1JISd YUUTEJIA

1. ®uzuka. 10 kiacc. ba3oBslii 1 yrayOn€HHbIN ypoBHU. MeToauueckoe nocooue
C YKa3aHUSAMHM K PELIECHUIO 33/1a4 MOBBIIIEHHOW TpyaHocTH / JI.O.
I'ennenmreiin, A.A. bynarosa, A.B. Komkuna, 1.B. Kopaunees. - M.
BMHOM. Jla6oparopust 3nanuii. 2018. - 368 ¢ : ui.
2. ®usuka. 11 knacc. ba3oBbiit u yriyonéHusiii ypoBHH. MeToudeckoe
nocobue ¢ yKkazaHUsIMHU K PEIICHUIO 3a]a4 MOBBIILIEHHON TpyAHOCcTH / JI.O.
I'ennenmreiin, A.A. bynarosa, A.B. Komkuna, 1.B. Kopaunbes. - M.
BUHOM. Jla6opatopus 3nanuii. 2018. - 208 ¢ : u.
3. Kynepmreitn FO.C. ®uszuka. JuddepeHimpoBantbie KOHTPOJIbHBIC

pabotsl.7-11kmacc.CII6.: U3a. Jom «Centsaopby», 2015.



4. duznka. «KOHCTPYKTOP» CaMOCTOSITEIBHBIX U KOHTPOJBHBIX padoT. 10 —
11 xkmaccer: mocobue mist yuurtenei odmeoOpaszosar. yupexaeanit/ C.M.
AngpromeukuH, A.C. CnyxaeBckuil.- M.: [Ipocsemenue, 2018.

5.

6. Coopnuk 3a1ay no pusuke. 10-11 knaccs! (k yaueOnukam I'.51.
MsikumieBa u.zp.) — M.: Ok3amen, 2019.

7. Coopuuk 3aaa4 no ¢usuke a1t 10—11 kmaccel: mocodue s ydammxcst
oOmeoOpa3oBar. opraHu3anuii: 0a30Bbiid U Tpoduit. ypoBuu / H.A.
[TapdentheBa.- 5-¢ uza. M .: IlpocBemenue, 2017 r.

8. ®usuka. 3agaunuk. 10-11 ki.: [locobue ms obmeoOpaszoBar.
yupexaeHuit / PeimkeBuu A. I1. - M.: IIpoda, 2019.

9. TemaTHueckue caMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI O
¢usuke. 10 kinace. / O.W. I'pomiieBa.- M.: Dk3ameHn, 2017.

10. A.I1. PeimkeBuu. COopHuk 3a1a4 no ¢usuke. Mocksa, poda, 2017 r

11. ®ponTansHbie 1a00paTOpHBIE paboThl MO Pu3uke B 7-11 knaccax
obmreoOpa3zoBaTenbHbIX yupexacHusx: Ku. nis yuurens / B.A. bypos,
F0.U. Tux, b.C. 3BopbikuH u Ap.; nox pea. B.A. byposa, I'.T".
Hukudoposa. - M.: [Ipocsemienue: Yueo, murt., 2015

12. KogudukaTtop 31€MEHTOB cofiepKaHusl U TpeOOBaHUN K YPOBHIO
MOJATOTOBKH BBIITYCKHUKOB 00II€00pa30BaTENbHBIX YUPEKACHUM 1S
npoBeneHud B 2024 roay eIMHOTO rOCyAapCTBEHHOIO YK3aMEHa I10

OU3UKE.



13. JI. A. Kupuk. ®uzuka 10. COOpHUK CaMOCTOSTEIbHBIX U KOHTPOJIbHBIX
pabot. MockBa «Unekcay» 2019 r.

14. ®uzuka. 10 kacc: TEXHOJIOTUUECKUE KapThl YPOKOB 10 yueOHUKy ['.51.
MskumeBa, b.b. byxosnesa, H.H. Corckoro/ aBT.-coct. H.JI.
[Tenareituenko.- Bonrorpaa: Yuntens. 2019.

15. ®usuka. 10-11 kmacc. 60 nuarnoctuueckux Bapuantos/ C.A.
CoxkonoBa.-M: N3narensctBo «HarmonanbsHoe oOpazoBanuey, 2016.:ui1.-
(EI'D. Dkcnpecc-1uarHocTHKa).

16. 3ananus odbpazoBaTenbHOro noprana «Pemry EI'O»

17. I'.B. Mapkuna ®usuka 10 knacc. [loypounsle maHbl 10 y4eOHUKY
['.4. Msakumesa, b.b. byxoBuesa. B.: Yuurens, 2020.

18. COOpHHUK TECTOBBIX 3aJJaHUM JIJIT TEMATHYECKOTO U UTOT'OBOTO
koHTpos. @usnka 10 knace. M.: «MuTennext-Lentp», 2019 r.

19. JIetmapeBa H.A. @usnka 9 -11 knaccel. [IpoekTHas 1esTeNnbHOCTD

yuammxcs. B.: Yuurens, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

1. bubnuoteka [{OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru



5. https://urok.apkpro.ru
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