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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3KKe Ha YpOBHE CpelHEro 00IIEero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHON MpPOrpaMMBbl,
npencrasieHHbix B @I'OC COO, a Takke ¢ yuérom (emepanbHO paboueil mporpammbl
Bocnutanus ¥ Konnenuuu npenonaBanust yue6Horo npeamera «®dusuka» B 00pa3oBaTesIbHBIX
opramm3anusax Poccuiickoit  ®Deaepanuu, peaqu3yiOINIMX OCHOBHBIE  00pa3oBaTEIbHBIE
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke ompexaensier 00s3aTeNbHOE MPEAMETHOE  COJAEpIKaHUE,
yCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTENbHOCTh M3YyYEHHsS TE€M M pa3fiesloB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO
npolecca, BO3PacTHbIX ocoOeHHOcTed oOywaromuxcsa. [Iporpamma mno Qusuke gaér
IpECTaBICHUE O ILEJSAX, COACPKAaHUH, OOIIeH cTpareruu OOy4eHHUs, BOCIIHUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kKypca GU3MKH YrayOJEHHOTO YpOBHS TIO3BOJISIET pPEaIM30BaTh 3a/laud
npo¢ecCHOHAIBHON OpPHEHTAIMM, HApPaBICHO HA CO3JIaHUE YCIOBHM JUIsl NMPOSBICHUS CBOMX
UHTEJUIEKTYaJIbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme no ¢usuke ompeaensroTcs IUIaHUpPYEeMble pe3yibTaTbl OCBOGHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHO-MeTo10/10rn4eckoil OCHOBOW A1 pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OO0y4aroIuXcs,
OCBOMBILHUX MPOrpaMMy 1o (GU3UKE Ha YPOBHE CPEIHEro 001ero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAHUPYEMbIE pe3yibTaThl OCBOEHHUS Kypca (U3MKM Ha YIriIyOJI€HHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Du3nkay 1mo rojaM 00ydeHusl.

[TporpamMa 1o ¢u3nke UMeeT NPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJb30BaHA
YUUTEISIMU (PU3UKHU [T COCTABIIEHUSI CBOMX PabOUMX MPOrpamm.

[IporpamMa 10 (¢uU3MKE HE CKOBBIBA€T TBOPYECKYI0 HWHHUIMATHUBY Y4HUTENEeH U
MPEIOCTABISAET BO3MOXHOCTU JUISI peaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOI0B K
npenojiaBaHuio (U3UKKM Ha YriyOlNEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEpP KaHUs Kypca.

dusmka Kak Hayka o HanOoJiee 00X 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYyKarolleM MHpeE.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3YIOUIMA Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. VMcnoiab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNIUiIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3ydyeHue UMK BHOCHUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBaHUE
YMEHHM MPUMEHATh HAYYHBIN METO/ MO3HAHUS IIPU BBIIOJHEHUU UMM YU€OHBIX MCCIIE0BAHUM.

B ocHOBY kypca ¢u3uKu Ha YpOBHE CPEIHEro 0oOILIero oOpa3oBaHMs MOJIOKEH P UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISETCS IOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BONPOCHI KJIACCHUYECKOW, TaK U
COBPEMEHHOM (DUBUKH.



Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepHal Kypca pU3nKu 00beAMHEH BOKPYT
buznueckux Tteopuil. Begymmm B Kypce sBIseTcss (OPMHUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoyaraeT UCMoIb30BaHUE T'YMaHUTAPHOTO
noTeHIrana (GU3NIeCKOil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU TIPOoOIeMaMHu.

Hoess  npuxknaonoit  nanpasnennocmu. Kypc  ¢usuku  yriyOon€HHOro  ypoBHs
IpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peannsyercss NOCPEACTBOM BBEACHUSA D3JIEMEHTOB COJACpIKaHMS,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXIEHUS MPOOIIeM PallMOHAIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHHe cozepkaHus MPOrpaMMBbl 10 (prU3HKe TOIHKHO OBITH MOCTPOSHO Ha MPHHIUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. /s ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyercs Ha
UCTIOJIb30BAaHUU CaMOCTOSITEIBHOTO AKCIEPUMEHTa KaK IMOCTOSHHO JeicTBYyromero Qaxropa
yuebHoro mpouecca. Jnsg yrmyOna€HHOrO ypOBHS — STO CHUCTEMa CaMOCTOSTEIHHOIO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTANbHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYEHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTukyma. Ilpu stom
BO3MOXHBI JIBa crioco0a peanm3anu GU3HUECKOro MpakTHKyMma. B mepBom ciydae MpakTHKYM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MuOO mocie MepBOro ¥ BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpauus paboT MpakKTUKyMa B CHUCTEMY
1ab0paToOpHBIX paboOT, KOTOPBIE MPOBOAATCS B Ipoliecce u3yueHus: paszaena (tremsl). [Ipu aTom
1oJ padoTaMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEIOBAHNE, KOTOPOE MPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAaroBOM HHCTPYKITHH.

B nporpamme o ¢u3uke cucteMa y4eHHYECKOTO SKCIEPUMEHTa, TaOOpaTOPHBIX padoT M
MPaKTUKyMa MpeCTaBlIeHa eUHBIM MepeuHeM. BrIOOp TeMaTuKu AJi 3TUX BUAOB YICHHUUECKUX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHKaMH OOpa30BaTENBHOTO TpoOIecca MCXOIS M3
0COOEHHOCTEH TMOYypOYHOIrO IUIAHUPOBAHUS M OCHalleHus KkaOuHera ¢usuku. Ilpu sTom
oOecrieuynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TIPSMbIE M KOCBEHHBIE
M3MEpEHMs, UCCIEOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W IMOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

bonbiioe BHUMaHME yenseTcs PelIeHrI0 pacYETHBIX M Ka4eCTBEHHBIX 3aaad. [Ipu sTom
JUIL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[aud C SIBHO 3aJaHHON W HESIBHO 3a/IaHHOU
(bu3nueckoil MOJenbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTETpUpYys MPUMEHEHNE 3HaHWW M3 Pa3HBIX pas3aeinoB. s
KaueCTBEHHBIX 3aJad TMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBICHEHHE/TIpeAcKa3aHue
NpOTeKaHUs (PU3NYECKUX SBICHUN W TPOIECCOB B OKPY)KAIOIIEH >KU3HH, TpeOyromue BbIOopa
bu3HYECKON MOAENH AJIsi CUTYAIlUU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC  COO k  MarepuaibHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mporecca Kypc Gu3MKu yriayOoI€HHOrO YpOBHS Ha YPOBHE CpPEIHEro
o0mrero o0pa3oBaHUs JOJDKEH HM3y4aThCs B YCIOBHUSX INPEIMETHOTO KaOmHeTa. B kaOumHere
(GU3UKN T0JKHO OBITh HEOOX0AUMOE JTabopaTopHOe 000PYI0BAHKE /IS BHIIOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYeHHUECKHUX OIMBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAaIlMOHHOE 000pyI0BaHHE.

JeMoHCTpanmioHHOe 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPHUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B MPOrpaMMe Io
¢bu3nKe KIIOYEBBIX JEMOHCTpAIMil A HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMECHCHHIA.

JlaGopaTopHoe o0oOpynOBaHUE IJisi YUYEHWUYECKUX NPAKTUYCCKHX PAOOT GopMupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTCs B pacdy€ére OJHOTO KOMIUIEKTAa Ha JBYX



oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBaHUS OJKHBI OBITh
[IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX W LU(POBBIX NPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMHU U3Y4eHUsI GU3UKU B 001IEeM 00pa30BaHUU SBIISIFOTCSA:

¢dopmupoBaHUE HHTEPECA M CTPEMIICHHS O0YJAIOIUXCA K HAYYHOMY M3YYEHUIO MTPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTAaBICHWH O HAayyHOM MeToJe TMo3HaHus U  (opMupoBaHue
UCCIIEI0BATEIbCKOIO OTHOIEHHS K OKPY)KAOLUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3ysbTaTa HM3Y4YEHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHrne yMEHHH OOBSCHATH SBJICHHUSA C HCIOJB30BaHHEM (DM3UYECKUX 3HAHUNA U
HAaYYHBIX J0Ka3aTeNbCTB;

¢dopmMupoBaHUE TPEACTABICHUH O PONM (PU3MKM JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHWA O BO3MOXKHBIX chepax Oyaymedl mnpodecCHoHaTbHOMI
NeSTEeIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHHMIO B 3TOM
HaIpaBJICHUU.

JlocTikeHnne 3TuX Lejeid obecrnednBaeTcs pelIeHHeM CIeAYIOIIMX 3ajad B Ipolecce
U3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMM 00 oOmMX (U3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QHU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

¢dopMHpOBaHNE YMEHUH MPUMEHATh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHHUS (PU3NIECKUX
SBJICHUH B IPUPOAE U JUISI IPUHATHUS PAKTUUECKUX PELICHUN B TIOBCEHEBHON XKU3HU;

OCBOEHHUE CIIOCOOOB PEIIeHMsI Pa3IMUHBIX 3a7a4 C SBHO 3a/JaHHON (PU3MYECKON MOJEINbIO,
3aja4, MOJPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3JaHuEe (PU3UUYECKOM MoJenu, aJeKBaTHOU
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3a]]a4 MHKEHEPHOTO XapaKTepa;

NOHUMaHue (PU3MYECKHMX OCHOB U NPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIQICHUE METOJaMU CaMOCTOSATENBHOIO IUIAHUPOBAaHMUS M TPOBENCHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEepIpeTaluuu HWHGOpPMAalUK, OINpeAeNeHUs] JA0CTOBEPHOCTU
MOJIy4EHHOT'O pe3ysbTara;

CO3/JIaHME YCJIOBUW Al pa3BUTHUS YMEHUN NPOEKTHO-HUCCIIEI0BATENbCKOM, TBOPUECKOMN
NeSITebHOCTH;

pa3BuUTHE UHTEpeca K chepam MmpodeccrnoHalbHOM 1eATeNbHOCTH, CBSI3aHHON ¢ (PU3UKOM.

B cootrBerctBun ¢ TpeboBanusmMu ®PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUCHMS
yaeOHoro mpenmera «®Du3uka» Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUs BBIOMpaAETCS
00y4aromyMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypOBEHb) HAa YPOBHE CPEIHETO 0OIIEro o0pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 wacoB B Hepenmto), B 11 kimacce — 170 gacos (5
9JacoB B HEJIEIIIO).

[Ipennaraemslii B mporpaMme mo pu3uke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHMTENb JeJaeT BbIOOp MpOBeACHHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

Pasznen 1. Hayunblii MeTO NO3HAHUS NPUPOILI.

Ousuka — QyHIameHTandbHas Hayka O mpupoze. HayuyHblii MeTOa MO3HAHUS M METOJBI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TEOpHs B IMpolecce MO3HaHUsS Npupoabl. Habmrogenne u SKCepuMeHT B
buzuke.

Crioco0b1 m3MepeHust (pU3MUECKUX BEIMYMH (QHAJOTOBbIE U IU(POBBIE U3MEPUTEIBLHBIC
IpUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nueckux BeIuYrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBJICHUH M MPOLECCOB (MaTepualbHas TOYKA, aOCOIIOTHO
TBEPOE TEII0, UJIcaIbHAsl )KUKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, TPaHUIIbI €T0 IPUMEHUMOCTH. PU3ndecKas TEOpHsl.

Pomp m mecto ¢u3uku B (QOpMHpPOBaHMHM COBPEMEHHON HaydyHOW KapTHHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHue cuiibl TOKAa W HANPSDKEHWs B LENHM IIOCTOSHHOIO TOKa IIPU ITOMOIIU
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ 1MppoBoi mabopaTopueld no ¢usuke. Ilpumepsr nzmepenus puznyeckux
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro JBmkeHus. Cucrema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKU.

Pannyc-BekTOop MaTepuaJbHOW TOYKH, €ro IHPOEKUUH HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIUU HAa OCH CHCTEMbI KOOpAMHAT. ClI0)KEHNE MEPEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPJIUHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX rpauKu.

CBobosHOe majseHue. YCKOpeHHe CBOOOAHOro mnajaeHus. JBrkeHue Tena, OpPOLIEHHOro
MOJ1 YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEpHAIbHON TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonuneliHoe aBukeHue. J|BUKeHNE MaTEpUATbHON TOYKH MO OKPYKHOCTHU. YTJIOBAs U
auHelHas ckopocTb. llepmon u wacrora oOpamienus. LleHTpocTpemuTenbHoe (HOpMalbHOE),
KacaTeJbHOE (TaHT€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHudyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHL: CIUAOMETp, JBUXKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE NepeIayl, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTFOCTPALIAS] KHHEMAaTHYECKUX XAPAKTEPUCTHK JBUKECHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

NnmrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOoIeHHOro Mo YTIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasienue CKOpOCTH IIPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIyKTOPE.

CpaBHeHME TTyTEH, TPACKTOPHI, CKOPOCTEN IBUKEHHS OJHOTO M TOTO K€ TeJia B Pa3HBIX
CUCTEMax OTCYETA.



Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmMuUKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

W3mepenne yCKOpeHus IpU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUYKEHUU 110 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH PHU PABHOYCKOPEHHOM JIBH>KEHUU.

W3mepeHnne yckopeHusi cBOOOTHOTO MaJeHusl (PEeKOMEHI0BAHO UCIIOJIb30BaHUE HU(PPOBOIL
nabopaTopun).

W3ydeHue OBUXKEHHS Tela, OpOIIEHHOrO TOpU30HTaNbHO. [IpoBepka rumoressl o npsmMoit
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXY NAJTIbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTH C TIOCTOSHHOMW IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBUCHMOCTH TepUoOJa OOpamieHUss KOHHYECKOTO MAasTHHKAa OT €ro
apamMeTpOoB.

Tema 2. /lunamuxa.

ITepBriii 3akoH HeroToHa. MHepimanpHble cucTeMbl OTCYETa. [IpUHIIMI OTHOCUTENBHOCTH
[Nanunes. HemneprmanbHbie CUCTEMBI OTCUETA (OMpEIEICHHIE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HptoTOHA 1151 MAaTEPUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacChI.

Cuna TspKecTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOTO TMAaJeHUst OT BBICOTHI HAaj
MOBEPXHOCTHIO TUIAHETHI W OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TENl W UX
cnyTHUKOB. 3akoHbl Keruiepa. [1epBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXXYIIErocs ¢ yCKOPEHHEM.

Cuina Ttpenus. Cyxoe tpeHue. Cuna TpEeHHS CKOJBXKEHUS M CUJIa TPEHUS IMOKOS.
Koaddumuent tpenus. Cuna CONpOTHBICHHUS MPU JBWKEHUM Tela B KUIAKOCTH WM Tase, e€
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKEHUSI.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOIECChl: MOAIIMIHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenue nrkeHus Te B MHEPIIUAIBHBIX U HEMHEPIIMAIBHBIX CHCTEMaX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenue nByX UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIICH MPUIIOKEHHBIX K T€Ty CHJI C IPOU3BEIEHUEM MacChl Tela
Ha €r0 YCKOPEHUE B UHEPLUAJIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIMX B PE3YJIHTATE B3aUMOICHCTBHS TEN.

N3mepenne macce 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MTaJICHUN.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmuvie pabomot, npaKkmukKym.

H3mepeHne paBHOACHCTBYIOINICH CHIT IPU IBMKEHUU OpycKa M0 HAKJIOHHOW MIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBHCHMOCTH BPEMEHH JIBIDKCHHsI OpycKa IO HAaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MACCHI.

UccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE W PE3MHOBOM
oOpasiie, oT ux aedopMauu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil O0K.

W3mepenne ko3 uiieHTa TpeHusl M0 BETUYUHE YTI0BOrO Kod(h(dUIMeHTa 3aBUCHMOCTH
Frp(N).



HccnenoBanue JBMKEHUS Opycka 10 HAKJIOHHOM TUIOCKOCTH C  IEPEeMEHHBIM
KO3 PUITMEHTOM TpEHUS.

W3yuenue aBuKeHUs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. IlocTynarenpHoe U BpalaTebHOE JIBMIKEHUE TBEPIOTO Tela.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe paBHOBECHE.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHUE IMPOLECCHl: KPOHIUTENH, CTPOUTEIbHBII
KpaH, pelETyaTble KOHCTPYKILIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0MIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynsc MaTepuanbHOM TOYKH, CUCTEMbl MaTe€pUaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepHalbHBIX TOUEK. Teopema 0 JBHKEHNUH LIEHTpa Macc.

HMIynbC CUIIbl 1 U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMITynbca MaTepUaJIbHOW ToYkW. IIpencraBieHre O COXpaHEHMM MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISX.

Pabora cunbl Ha ManoM M Ha KOHEYHOM NepeMelieHuH. ['paduueckoe npencTraBieHUE
paboTHI CHITBIL.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus mMaTepuanbHOW TOYkH. Teopema 00 HM3MEHEHMM KHHETHUYECKOU
SHEPTUH MATEPUATILHON TOYKH.

[ToreHnnanpHble M HenoTeHUUaNbHbIE cwibl. [loTeHnumanbHas sHeprus. lloreHunanbHas
sHeprus ynpyro aedopmupoBaHHOW HpyXuHbI. [loTeHIManbHas 3HEpPrusi Tena B OJHOPOAHOM
rpaBUTAlMOHHOM Itosie. [loTeHuHanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOIHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckast ckopocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOM SHEprHuH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHHSI MEXaHUYECKOW SHEPIHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu Mg MIeambHOW MKUIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

W3mepenrie MOLHOCTH CHUJIBI.

W3meHeHne sHepruy Tea Mpu COBEPIIEHUN PadOTHI.

B3anMHuble mnpeBpalleHUss KMHETUYECKOW M MOTEHUHMAIBHOM JHEPrui IpHU ICHCTBUU Ha
TEJIO0 CHJIBI TSDKECTH U CHUJIbI YIIPYTOCTH.

CoxpaHeHue SHEpTHH MPU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

W3mepenne umIryibca Tena o TOpMO3HOMY ITyTH.



W3mepenue cuiibl TATH, CKOPOCTH MOJIEIU 3JICKTPOMOOUIIS U MOIITHOCTH CUJIBI TSTH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENNA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

H3MmepeHne KHHETUYECKOM SHEPTUHU TeJla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHOM YHEPTUU NPY>KUHBI C pab0TOM CHUIIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPU IBUKEHUU TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Pa3nes 3. MoJsiekyasipHasi (pM3MKa ¥ TePMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHoBHbBIE TOJNOXKEHUST MOJIEKYJsipHO-KuHeTnueckoi Tteopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHsS M B3aUMOACHCTBUS
YacTull BelecTBa. Moienu cTpoeHus ra30oB, )KUJIKOCTEH U TBEPABIX TNl U O0OBACHEHUE CBOMCTB
BEIlECTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mousiekysn (aromoB). KommuuectBo
BemectBa. [locTostnaas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl e€ u3mepenus. lllkama Temmeparyp
enbcus.

Mogenb uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTULBI ra3a ABMXKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomioTHas Temmeparypa
(kana temneparyp KeneBuna). 3akon Jlanmprona. M3omporecchl B uaealibHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacraBieHne U30MPOLECCOB: U30TEPMA,
u30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpPEIHEH KHHETUYECKOW DJHEPrueil IOCTYNATEIbHOTIO
TEIUIOBOTO JIBMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSPHO-
KUHETHYECKON TEOPUHU UJI€AJIBHOTO rasa).

CBs3p  aOCONIOTHOW — TemmepaTypbl TEPMOAMHAMHYECKOHM CHCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPTUel MOCTYNATENbHOIO TEIUIOBOTO IBUKEHUS €€ YacTHLl.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: TEPMOMETp, OapoMmerp,
MIOJIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xxunkocreil.

Mopens oneita IlTepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpuCTalNIn4eCKUX PEIETOK.

Habmroienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npolecca yCTaHOBIIEHHUS TEMJIOBOIO PAaBHOBECHS IIPU TETIIOOOMEHE MEXTY
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHre W30TEPMHUYECKOTO IIpolecca (PEeKOMEHJ0BAHO HCIOIb30BaHUE MUPPOBOIL
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n306apHoro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMoguHamMuyeckast (TH) CHCTEMA. 3aganue BHEIITHUX YCIOBUU JUTS
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHHEe napamerpsl. Ilapamerpst
TEPMOJUHAMHYECKON CUCTEMBI KAK CPEIHUE 3HAYCHUS BEIMYMH, ONMCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YpPOBHE.

Hynesoe Hauano tepmoanHamukud. CaMONIpOM3BOJIbHAS pPelaKcalus TEPMOJUHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.



Mogenb wuaeanbHOro ra3a B TEPMOJAMHAMHUKE — CHCTEMa YpaBHEHUM: ypaBHEHHE
MenneneeBa—KiianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHUMOCTH
TOM MOJENN: HHU3Kasg KOHIEHTpAlMsi YacTUll, BBICOKHE TeMIlepaTypbl. Bvipaxkenue s
BHYTpPEHHEH SHEPrUU OJIHOATOMHOTO HJI€alIbHOI0 rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoauHamMuke. Brruncnenue paboThl mo rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenauya kak crnoco0 W3MEHEHUS BHYTPEHHEH SHEPruu TEPMOJAMHAMUYECKOM
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KonuuectBo TemnoTsl. TernoéMKocTh Tena. YaenbHas M MOJSpHas TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeEIioTa CropaHus TomuMBa. Pacdér konmyecTsa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunadbaTHoM mpoiecce.

ITepBblii 3akOH TepMoaAMHAMUKU. BHyTpeHHss sHeprus. KoaumuecTBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPTUH TEPMOANHAMHYECKON CUCTEMBI.

Btopoil 3akOH TEpPMOIMHAMMKM JUIsI PAaBHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHMYECKON CHCTEMBbI MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoiroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKH JUIsI HEPABHOBECHBIX IMPOILIECCOB: HEBO3MOXKHO TepeaaTh
TEIUIOTY OT 0OOJiee XOJOIHOTO Tela K Ooisiee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpaTuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeiicTBUS TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHE acCIEeKThl UCIIOJIb30BAHUS TEIJIOBBIX JABUrareneil. TemnoBoe 3arps3HEeHHe
OKpYKaroIlen Cpe/Ibl.

TexHuuecknue ycTpolcTBa UM TEXHOJIOIMYECKHE MPOLECCHI: XOJOIUIbHUK, KOHIUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNd, MapoBas TypOWHA, TOMyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLIINBA JJI BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemmepaTypsl PH aInadaTHueCKOM PaCIIuPEHUH.

Bo3aymiHoe orauso.

CpaBHeHME YIENbHBIX TEMIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KoMmbroTepHbie MOJIENH TETUIOBBIX IBUTATENICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHON TeMT0OEMKOCTH.

HccnenoBanue nporecca OCTbIBAHMS BEIIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3yueHnue B3aMMOCBS3U SHEPIHMH MEXKMOJIEKYJISPHOTO B3aWMOJEHCTBUS M TEMIEPaTyphl
KHTIEHUS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne W KoHmeHcanus. Mcmapenue W KumeHwe. YJeiabHas TeIJIoTa
napooOpa3zoBaHMUs.

Hacpimiennsie W HeHachllleHHBbIE Tapbl. KauecTBeHHas 3aBHCHUMOCTh TUIOTHOCTH H
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpPaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCHMOCTh TEMIIEPaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxnocTs Bo31yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOIHS CBOWCTB KPHUCTAJIIOB.
[TnaBrieHue u KpucTauM3anus. Y AelbHas TEIUIoTa rmiaBieHus. Cyomumanus.

Hedbopmaruu TBEpHOTO Tena. Pactsokenme m cxaruwe. Cosur. Monyne FOnra. [lpenen

ynpyrux aedopmariuii.



TennoBoe pacimmpeHue XUAKOCTeH U TBEPABIX Tell, 00bEMHOE M JTUHEHHOE paciIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHUN YacTHUI[ BEIIEeCTBA KaK MPUYMHA TEIJIOBOTO PaCHIMPEHUs
TeN (Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprUM B (Pa30BBIX MEepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHe. KoaduimenT noBepXxHOCTHOrO HaTskeHus. KanumisapHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHudyeckne yCTpPOMCTBA M  TEXHOJIOIMYECKHE IIPOLIECCHI: KUIAKHE KPHUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TemnoBoe pacimmpeHue.

CBoiiCcTBa HACBILLIEHHBIX MTAPOB.

Kunienne. Kunenue rnmpu noHWKEHHOM JIaBIEHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopenr HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHus M IIIABJICHUS] KPUCTAIIMYECKOTO BEILIECTBA.

Bune! nedpopmanuii.

Hab6nronenue manbix aedopMarimii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEIUIOTHI MJIaBIEHUS JIbJA.

N3yueHue CBOMCTB HACBHIIICHHBIX ApOB.

N3mepeHne abCoMOTHOM BIIaXXHOCTH BO3/yXa U OIIEHKA MaccChl MApOB B IIOMELICHHUH.

W3mepenne kodduirienTa moBepXHOCTHOTO HATSHKEHHUSI.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiuu pe3uHOBOr0 o0pasiia OT MPUIOKEHHON K HEMY
CHJIBL.

Pasnen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKkTpu3zanus Ten U e€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BUIa 3JIEKTPUUECKHUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJYIMPOBOJHUKH. DIJIEMEHTAPHBIN SJIEKTPUUYCCKUN
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31eKTpUUYECKUE 3apsi/Ibl.

Hanpsok€nnocts  anektpudeckoro mois. [IpoOueiii  3apsa. JluHum  HanpskEHHOCTH
ANIEKTpUYECKOTO 1oJist. OTHOPOIHOE IINEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh AMEKTPOCTATHYECKOr0 MOJIsl. Pa3HOCTh MOTEHIMAIOB W HaNpsHKEHUE.
[loTenuumanpHass  3Heprus  3apsjga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenmman
ANEKTPOCTaTHYECKOro Mmojis. CBsA3p HANPSKEHHOCTH NOJII M PA3HOCTU IMOTEHUUANOB JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOHOTO).

[TpuHIIUTT CyMePIIO3UITNH IIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsOKEHHOTO 1o 00bEMy Tmapa. Ilose paBHOMEPHO 3apspHKEHHON OECKOHEUHOM TUIOCKOCTH.
KapTuns! mMHNUN HAOPSYKEHHOCTH ATUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

[IpoBOIHUKY B IEKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsAI0B.

JM3NeKTpUKHU B 3JIEKTPOCTATUUECKOM T0JI€. J{u3aeKkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Konpencarop. DIIEKTPOEMKOCTD KOHJICHCATOpA. DIIEKTPOEMKOCTh IJTIOCKOTO
KOHJIEHCATOPA.



[TapamienpHOE  coenMHeHuMe  KoHueHcaTopoB.  IlocnepmoBarenbHOE — coelMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOJAHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckue ycTpoHWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: 3JEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHIEHCATOPBI, TE€HEPaTOp
Ban ne I'paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monens anekTpoctaTruueckoro reueparopa (Bau ne I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

YCTpolcTBO M ACMCTBUE KOHJAEHCATOPA IMTOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOU[aAW IUIACTHH,
PAcCTOSIHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOT0 MOJIs 3apsKEHHOTO0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKa KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OneHka cul B3auMOJIEHCTBUS 3apsSKEHHBIX TEJL.

Habmronenue mpeBpanieHusi 3HepTUr 3apsHyKEHHOT0 KOHJEHCATOpa B DHEPTHUI0 U3TyUYCHUS
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LEMHU, COAEpPKAIIEH KOHAEHCaTOp.

Pacripenenennie  pa3HOCTM MOTEHIMANOB (HANpPSDKEHMs) TMPH  MOCIIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA Yepe3 Pe3UcTop.

Tema 2. Ilocmoannwlil d1eKmMpudecKuil mokx.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBusa CyHIECTBOBAHMSI IIOCTOSIHHOTO  JIEKTPUYECKOro ToKa. MCTOYHMKM —ToOKa.
Hampsokenne U u OIC €.

3akoH OMa JJ1d y4acTKa LEeMH.

DNeKTpUUEcKOoe CONPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUSI OTHOPOAHOTO TPOBOAHMKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBarenbHOe, MNapajUIebHOE, CMEIIAHHOE COEAVMHEHHME IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 3IEKTPUUECKOTO TOKA. TemIoBasi MOLUIHOCTD, BbIIEIIEMAst HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTHBIECHHE HWCTOYHHMKA ToKa. 3akoH OMa i MOJHOU
(3aMKHYTOI) 3JI€KTpHUUECKOM 1enu. MOIIHOCTh NCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETP, BOJIBTMETP,
peocTar, CYETUHUK MIEKTPUIECKON SHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSOKEHUS] IS PE3UCTOpa, JIaMIIb
HaKaJMBaHUS U CBETOAMOA.

3aBUCUMOCTh COINPOTHUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIAAN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHWJIBI TOKa OT COINPOTUBJIEHHMS IIPM IOCTOSHHOM
HaIPSKEHUU.



ITpsimoe m3mepenue DJIC. KopoTkoe 3aMblKkaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHEI0 COIIPOTHUBIICHMSL.

Crioco0bl coeTMHEHHUS ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pasHOCTH MTOTEHIIMAIOB MEX/Ty [TOJIFOCAMH UCTOYHHMKA TOKA OT CHUJIbI TOKA B
LEMH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cMeIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3MepeHue yieiabHOro COnpoTUBICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS U1 JIaMIIbl HaKaJIUBaHMsL.

VBenuueHue npejena u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepennie 3/1C 1 BHYTPEHHETO CONPOTUBIICHUS HCTOYHHKA TOKA.

Hccnenoanue 3apucumoctu J/1C raabBaHUYECKOIO JIEMEHTa OT BPEMEHHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3sHOCTH MTOTEHIMAIOB MEX/Ty MTOJIFOCAMH UCTOYHHMKA TOKa OT CUJIbI TOKA B
LEMH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

OneKkTpuyeckas MPOBOAMMOCTb DPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOAUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COIPOTUBJIEHUS  METANIOB  OT  TEMIIEpPaTypBhl.
CBepXITpOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M IpHUMECHas IPOBOJUMOCTh HOJIYHPOBOJHHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

ONEeKTpUYECKUN TOK B AJIEKTPOIMUTAX. DJIEKTPOIUTUYECKAs JUCCOLUALMA. DJIEKTPOIIM3.
3axonbl Dapazest 1St 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B rasax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIA paspsi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue ycTpolcTBa M IPAKTUYECKOE TNPUMEHEHHUE: TIa30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MEAM, BBIIUIABKA AJTIOMHHHUSA, DJICKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTE JIEKTPOIUTOB.

3akoHsbl 3nekTpoauza dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOIMMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSS MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

Habmonenue snextponunsa.

W3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeaudyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUM, UCCIEAOBAaHUHN 3aBUCUMOCTEH (PM3MIECKUX BEITUYHH,
NpOBEpPKa IMPEUIOKEHHBIX TUNOTe3 (BBIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).

Me:xnpeamerHblie CBA3H.



N3yuenne kypca pusuku yriyonéHHoro ypoBHs B 10 kiacce ocymiecTBisieTcs: ¢ yuéToM
COJIep’KaTEeNbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu ¥ TEXHOJOTHH.

MesicnpeOmemuvie nouAmus, CA3AHHbIE C UZYYEHUEM MEMO008 HAYYHO20
nO3HAHUA: SIBICHUE, Hay4yHbId (akT, rumoresa, (uU3NYEeCcKas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MEpUTENbHBIC TPUOOPHI, MU(PPOBast J1abopaTopusl.

Mamemamuka: peliecHue CcUCTeMbl ypaBHeHmH. JluHelHas ¢QyHkmus, mapaboia,
runepooia, ux rpaduku u cBoiicTBa. Tpuronomerpuiecknue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HX MPOEKIHH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: vexannueckoe IBIKEHUE B KUBOU mpupoje, nuddysus, ocmoc, TermioooMeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXKAIOWICH  cpenpl,  yTHIM3aLUs
OMOOPraHNYECKOro TOILIMBA JAJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHHE U KalWUIAPHBIC SBICHHS B IPUPO/IE, DIIEKTPHUECKHUE SIBJICHHUS B )KUBOU MPHPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTepHAJIOB, TEIUIOBBIE CBOMCTBA TBEPBIX TeEll, )KUJKOCTEH U
ra3oB, JKUJKHWE KPHUCTAUIBI, OJEKTPUUECKHE CBOMCTBA METAJIOB, OJEKTPOIUTHYECKAs
JIVICCOIIMALINS, TAJIbBAHUKA, SJIEKTPOHHAS! MUKPOCKOITHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHre IBUKEHUM C UCIOIb30BAHUEM MEXAHHU3MOB, YUET CYXOro U
JKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUUU (KPOHIUTEHH, peméryarbie
KOHCTPYKIIMH), HCIIOJB30BAaHUE 3aKOHOB COXPAaHEHHSI MEXAaHUKH B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CrOpaHHs, MapoBas TypOMHa, OBITOBOM XOJOIWJIBHUK,
KOH/IWITUOHEP, TEXHOJOTHHM TIOJyYeHHs] COBPEMEHHBIX MaTepHajoB, B TOM YHCIE
HaHOMAaTepHaJOoB, W  HAHOTEXHOJOIWH,  OJEKTpOCTATHUECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, Ta30pa3PsIHBIC JTAMITBI, TIOTYIIPOBOJHIUKOBBIE TPHOOPHI, TATbBAHNKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe noie.

B3anmoaeicTBie NMOCTOSHHBIX MarHUTOB M IPOBOJHHMKOB C TOKOM. MarHmTHoe MoJe.
Bekrop marauTHONM MHAYKIMU. [[pyHIMI Cylieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
WUHAYKLHH.

MaruutHoe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOrO NMPOBOJHHUKA, KATYIIKH U KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOIyJb. J[BHJKEHUE 3apsDKEHHOM 4YacTHLBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruuTtHoe nosze B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.

TexHuuyeckue yCTpoilCTBA M TEXHOJOTUYECKUE IMPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOHM, YCKOpUTENIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHIYKIUM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KaptuHa nuHuUN MarHMTHOM UWHAYKUMH TIOJA JUIMHHOTO TMPSIMOTO TPOBOJHUKA H
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOHUKA, KATYILIKH C TOKOM.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmionenne nBMXeHHS My4Ka 3JEKTPOHOB B MATHUTHOM IIOJIE.



[TpuHIMN OEHCTBUS STEKTPOU3MEPUTENHHOTO TPUOOPAa MATHUTORIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuibl Amrmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBiieHne SIE€KTPOMarHUTHONM HMHAYKIMU. [loTok BexkTopa MarHUTHOM uHAYKIuU. D[C
MHAYKIHMU. 3aKOH 3JIEKTPOMarHuTHON uHAyKuuu Papanes. BuxpeBoe 3J1€KTpHUUYECKOE IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

WNunyktuBHOCTE. Karymika HMHIYKTUBHOCTM B ILENM IOCTOSHHOIO TOKa. SIBieHue
camounaykiuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTponcTBa U TEXHOJIOTUYECKUE TIPOLECCHl: MHAYKIIMOHHAS M€Ub, COJICHOU],
3allUTa OT JIEKTPU3ALMH TeJl IIPU ABUKEHUU B MArHUTHOM I10J1€ 3€MJIU.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHuTHOM WHIYKIIHH.

Uccnenoanue 3aBucumoctd OJIC HMHAYKIMU OT CKOPOCTH HW3MEHEHHS MarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMHHHEBOM (MEIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

Hccnenoanue 3aBucumoctd DJIC caMOMHAYKIIMHM OT CKOPOCTH M3MEHEHMS CHJIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKyMm.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka MozeH 3IeKTPOMarHuTHOIO TeHepaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOHEIE KOJIEOAHMS.

['apmonmnueckue  konebanus. KuHemaTmueckoe W JUHAMHUYECKOE  ONMCAHUE.
DOHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUS  MEXaHWYEeCKOW »Hepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHMi M3 MX OJHEPreTH4eckoro u
KMHEMaTUYeCKOTO OIUCAHMS.

Ammuiutyna u ¢asza xonedanuit. CBs3b aMIUIUTY]Ibl KOJEOAHMH HMCXOHON BEIWYHHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactorta konebanuid. Ileproa Manbix cBOOOIHBIX KOJeOaHUN MaTeMaTHYeCKOro
MasiTHUKa. [lepron cBOOOAHBIX KOJIEOaHUN MTPYKUHHOTO MasTHUKA.

[TonsiTHe 0 3aTyXxaroumx Konebanusx. BeiHyxneHHble konebanus. Pezonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOIl. ABTOKOJIE0aHMS.

TexHuueckue ycTpoWcTBa M TEXHOJIOTMYECKHE IIPOLIECCHl: METPOHOM, 4Yachl, Kadelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

HabmioneHne He3aBHCHUMOCTH TIEpHo/ia MaJIbIX KOJIEOAHUH Tpy3a Ha HUTH OT aMIUIUTY/IbI.



HccnenoBanue 3aTyxaroIuX KojxeOaHUH M 3aBHCUMOCTH IEPHOAA CBOOOTHBIX KOJIeOaHHM
OT CONPOTHUBJICHUS.

HccnenoBanne kojeOaHMI Tpy3a Ha MACCHBHOM NpYXHHE C ILEIbl0 (HOPMUPOBAHHSA
npecTaBiIeHuit 00 ueaqbHONU MOJIENH NPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Hab6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, nPAKmMuKym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHU HUTSIHOTO U IPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS Teja B X0Jie KoeOaHUi Ha yIIpyroM MoJBece.

W3yueHne ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBanue 3HEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJICOaHUA.

HccnenoBaHue BEIHYXICHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHummubsle Ko1e0AHUA.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOAaHUS B HJICAILHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsiia KOHJEHcaTopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JIe0aTeTbHOM KOHTYpE.

3aryxarolmye 3JeKTPOMarHuTHble KojeOaHus. BbIHYX/Je€HHBIE 3JEKTPOMarHUTHBIE
KOJICOaHMS.

ITlepemeHHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JCHCTBYIOLIEE
3HAYCHHE CUJIBI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POpMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconanbHbIN epeMeHHbIN TOK. Pe3uctop, KoHAeHCcaTOp U KaTylIKa MHAYKTUBHOCTH
B LIENI CUHYCOUJAJIBHOTO IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanpubiii Tpanchopmarop. [IpousBonacTBo, nepeaaya U moTpebIeHHUE 3IEKTPUUECKOM
DHEPIHUH.

OKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa ucronb3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: JIJIEKTPUYECKHM 3BOHOK,
TeHEepaTOp NEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBUCHUMOCTb 4aCTOThI CBOOOIHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcumsuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalIKX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mopnenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BoiHyxaeHHbIe CHHYCOUIalbHbIE KOJIeOaHUsI.

Pesucrop, karymika HHIyKTUBHOCTH M KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTebHOM COEJUHEHHHM PE3UCTOpPa, KATYIIKH MHAYKTUBHOCTU U
KOHJIEHCATOoPA.

VYCeTpoicTBO M MPUHITUIT JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3zyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOI0 TOKa uYepe3 MOCJIeI0BaTeNbHO COECAMHEHHBIE KOHJIEHCATOP,
KaTyILIKYy ¥ pE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETH EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.



MexaHuueckue BOJHBI, YCIOBHUS UX pacnpocTpaHeHus. llonmepeuHble M NpPOAONIbHBIE
BoJIHBL. llepuon, ckopocTh pacnpocTpaHeHUs U AJvHA BOJIHBL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIeHUE, UHTepPEPEHIIHs U AU(PaKITHSL.

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

[ITyMoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3JIy4CHMs JJEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXCHHWE, IMPEIOMIICHHE, NOJIpU3aLus,
uHTEephepeHIHs U AU(PaAKIIHSL.

[IIkama 31EKTPOMAarHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeaeBUACHUA. Pagronokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBAa M IIPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMoOnpUEMHUK, TeJIEeBH30p, aHTeHHa, Tenepon, CBY-meup, ynapTpa3ByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHHUE NONEPEUYHBIX U MPOJOIbHBIX BOJIH.

Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUITMHBI BOJIHBI OT YaCTOThI KOJIEOaHHH.

Habumronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IpUMEHEHHUE.

HabGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJIeOaHU .

UccnenoBanue  CBOWCTB  AIEKTPOMATrHUTHBIX  BOJIH:  OTPA)XXEHHE, MPEIOMIICHHUE,
noJsipu3alus, Tuppakuus, UHTepdepeHIus.

O6HapyxeHrue HHPPaKPaCHOTO U YIBTPA(YHUOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yuenue napameTpoB 3ByKOBOH BOJIHBI.

N3y4eHne pacnpocTpaHEHHsI 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMoNMHENHOE paCIpOCTpaHEHHE CBETa B OAHOpOoAHOW cpene. JIyu ceera. TodeuHsii
MCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue H300pakeHUH B IIOCKOM
3epkaie. Cpepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBl TpeNIOMIIEHUS cBeTa. AOCONIOTHBIM  TOKa3aresb
npenomiieHusi. OTHOCUTENbHBIM MMOKa3aTenab MnpenomieHus. [1oCcTOSHCTBO 4acTOThl cBeTa M
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA 4YEPE3 I'paHUIly pas3jeina
JIBYX ONTUYECKUX Cpe.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHBIH cocTaB 6eroro cera. LIger.

ITonnoe BHyTpeHHEe oTpaxkeHue. [IpeenpHbIil yroi MOJHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomiue U pacceuBaromve JUH3bL. ToHKasg JnH3a. (DOKYCHOE pacCTOsSHHUE U
ONTHYECKAasl CUJIa TOHKOM JMH3bI. 3aBUCHUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKa3aTels IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xox nyya, IPOLIEAIIETrO JUH3Y M0 IIPOU3BOJIBHBIM YIVIOM K €€ ITIaBHOM ONTUYECKON OCH.
[TocTpoenue HM300pakeHU I TOYKHU " OTpe3Ka psSMOi B coOuparommx
Y PacCEeUBAIOLIUX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopkl. Pazpemraromnias cnocoOHOCTh. [71a3 Kak onTryeckas cCUcTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.



BonnoBast onrtuka. UaTepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHA
HaOJIIOZEHUS MAaKCUMYMOB M MHHMMYMOB B HMHTE€P(QEpPEHIMOHHONM KapTHMHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMephI KJlacCHYecKuX HHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOJCHMS TIJIaBHBIX
MaKCHUMYMOB IpH MaI€HUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyNa, IEPUCKOIL,
¢doroanmapar, MHUKPOCKOI, IPOEKLUHOHHBI amnmnapaT, MPOCBETIEHUE ONTUKU, BOJIOKOHHAs
OITHKA, TU(PPAKINOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeIoOMIICHUS CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIENIBHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

HaOironenne nBeTOB TOHKHUX TUIEHOK.

Habmonenue nudpaximu cera.

W3ydenue AU pakIIMOHHON PEIIETKH.

Habmonenne nupakioHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHre NOIAPONUOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHU.

Yuenuueckuit sxcnepumenm, nabopamopmusie padbomoi, nPAKMUKYM.

M3mepeHnue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSIHUSI OT BellecTBa (Ha MPUMEPE KUAKUX
JUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIMH3.

[Tony4yeHnne n300paxeHus B CUCTEME U3 IUIOCKOTO 3epKaja U JINH3BI.

[Toryuenue n300paxeHNs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHU€E TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakuuu, uaTepdEepeHINN U TOISpU3aIIH CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOTO OT MMOBEPXHOCTH AUDJIEKTPHKA.

N3ydenne nnTepdepeHIny J1a3epHOro U3IyUYEeHUs Ha IBYX LIEISIX.

Habmtonenue nucnepcuu.

Hab6nronenue u uccnenoBanve qudpakimOHHOTO CIIEKTPA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3My4eHHUs] CBETOMO/A TIPU TOMOIIH TU(PAKIIMOHHON PEerETKH.

Pa3nes 6. OcHOBBI cieUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'paHnIBI MPUMEHMMOCTH KJIacCHUYEeCKOM MexaHukH. llocTymarsl crnenuanbHOW TEOopuu
OTHOCHUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  llpeoOpa3zoBanust  Jlopenuna.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHHUE BPEMEHU U COKpALLEHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ PHEPTUEW U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs MOKOSI.

TexHu4eckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIYTHUKOBBIE IPUEMHUKH,
YCKOPHUTENHN 3apSHKCHHBIX YaCTHII.

Y4eHn4uecKkuil HKCIIEpUMEHT, 1abopaTOpHbIE pabOThI, MPAKTHKYM.

OnpeneneHue UMIYJIbCa M SHEPTMM PEISATUBUCTCKUX dacTul] (o ¢ororpadusM TpeKkoB
3apsKEHHBIX YACTHUL] B MATHUTHOM I10JIE).



Pa3nes 7. KBantoBasi pusmnka.

Tema 1. KopnycKyasapHo-601H0601 Oyanu3m.

PaBHOBecHOE TeIIOBOE M3AydYeHHE (U3JIydeHHE aOCONMIOTHO dYEpPHOro Teja). 3aKoH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Onpitel A. I'. CtoneroBa. 3akonbl pororddexra. YpaBHeHHE DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera (B YAacTHOCTH, JaBJieHHME CBeTa Ha aOCOIIOTHO MOTJIOLIAIOUIYI0 U
a0COIOTHO OTpaXkaromIyto moBepxHocts). OnbrTel 1. H. JleOenenra.

BosHoBbie cBoiictBa vactull. Bomnnbl ge bpoinsa. JliuHa BosiHbl A€ bpoiins u paszmepsl
o0nacTu  JoKanmu3auMM  JBUXKyHeiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpaxius 31eKTPOHOB Ha KpUCTasliax.

Criernduika n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéuHoctei I elizendepra.

TexHuuyeckue yCTpOICTBA M TEXHOJIOTUYECKUE IMPOLIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Hemoncmpayuu.

®Doto3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

Hccnenosanue poropesucropa.

W3mepenue noctosuHoil [Inanka Ha ocHOBe uccnenoBanus GoTodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Y€pE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapuas mojens atoma Pesepdopra.

[Toctynarsl bopa. U3nyuenue u mornomieHre (GOTOHOB MpPH MEPEXOJie aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJOPOA.

CrnioHTaHHOE U BBIHYXKJIEHHOE H3JTyueHue ceera. Jlazep.

TexHU4yecKkne YCTpPOWCTBA UM TEXHOJIOTMYECKHE TMPOILECCHhl: CHEKTPaJIbHBIM aHau3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpavyuu.

Mogens omnbiTa Pezepdopaa.

Habmtoienne nuHedvaTbix ClieKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIINX YACTHIL.

Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomeul, npaKmuxym.

Habmonenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHHE MOCTOSIHHOM
Pun6epra.

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

Hyxnonnas monens siapa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe yHcio spa.
N3oTomsl.

PagunoaktuBHOCTh. Anbda-pacnan. DIeKTPOHHBIH U TMO3UTPOHHBINA Oera-pacmaa. ['amma-
U3ITy4eHue.

3aKoH paJuMOaKTUBHOrO pacnajga. PaanoakTuBHble wu30TOmbl B mpupoae. CBoicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KMBBIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchl spa.



Snepubie peakumu. Jlenenue u cuHTE3 sAAep. SnepHble peaktopbl. IIpoGiemsl
YIOPABJISIEMOTO  TEPMOSAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEKThl pPa3BUTUA  SACPHOU
SHEPreTUKHU.

MeTtoabl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. baproHbI, Me30HBI U JenToHbl. IIpencrasienue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJEIb aIpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIUsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoilcTBa U TEXHOJIOTUYECKUE IIPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATIOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Ortanbl  pa3BUTUS acTpoHoMuH. llpukinagHoe W MHPOBO33PEHYECKOE  3HAUYEHUE
actpoHoMud. [IpuMEHHUMOCTh 3aKOHOB (HU3UKU 11 OOBSCHEHUS MPUPOJBI KOCMHYECKHUX
00BEKTOB.

Metoabl acTpoHOMHUYECKUX HccaeaoBaHUil. COBpEMEHHbIE ONTUYECKHE TEJIECKOIBI,
paznoTeNIecKombl, BHEaTMOC(hepHast aCTPOHOMHSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.

ConneuHas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun CosHua u 3BE3.

3BE31bI, MX OCHOBHBIE XapaKTepUCTUKU. Jlmarpamma «CHeKTpaJbHBIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM I1OCJIEOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIS
3BE3[] TIJIaBHOW  MOCJIENOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. CoBpeMeHHbIE
IIPEJICTaBJICHUS O IIPOMCXO0XKIEHUH U 3BoionK ComHIa U 3BE37. OTallbl )KU3HU 3BE3N.

Mineunsrii [TyTe — Hama ["anakTtuka. [Tonoxxkenue u nmwxenne Connia B [Namaktuke. Tumsl
raJlakTUK. PagnoranakTuky U kBa3apel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma. Pasz0eranue ranmaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaOnronenuss  3BE3gHOro Heba  HEBOOPY)KEHHBIM  IJ1a30M € HCIOJB30BaHHEM
KOMIIBIOTEPHBIX ~MPWJIOKEHUH JJI  ONpeAeNeHUs] TOJOXKEHUs HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOTYLIApUs U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHHIA.

Du3n4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  HU3MepeHud  ¢usznueckux BenuuuH. OlleHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNEe KOCBEHHBIX U3MEPEHUM, UCCIEIOBAHUHN 3aBUCUMOCTEHN (PM3UIECKUX BEITUYHH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6o6meHnne ©  cucTeMaTH3allus CcoAepXkaHus  pa3ienoB  Kypca «MexaHukay,
«MonekynsipHas (pu3nKa ¥ TEPMOJUHAMUKA», «JNEKTpoauHaMuka», «KonebaHus u BOJHBI,
«OCHOBBI CHEIMATIBHOM TEOPHUM OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3nkay, «IEeMEHTHI
ACTPOHOMHMHU U acTPOUBUKIY.



Ponp ¢Qu3mku u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJOTUYECKOW, COIMATBHOW U
STUYECKON cdepax [eATeNbHOCTH YelOBeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIPHOW M TPOTHOCTHYECKOW (DYHKIMH (PHU3HUECKON TEOPUH, POJIb (GU3HUUECKON TCOPUHU
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3H.

Uzyuenue kypca ¢pusuku yriayOonéHHOro ypoBHsS B 11 Kiacce ocyliecTBIsieTCs ¢ y4ETOM
COJIepXKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemuvie  NOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMO008  HAYUHO20
no3HAHUA: SBICHUE, HAy4yHbIA (QakT, rumore3a, (usnyeckas BeIMYMHA, 3aKOH, TEOpHs,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJEINb, U3MEPEHHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MEpUTENIbHBIE MPUOOPHI, HUPPOBasi 1a00paTOPHSL.

Mamemamuka: penieHHe CUCTEMbl ypaBHEHHU. TpuUroHomeTpuyeckue (pyHKIHMH: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BekTopel m HxX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB. IIpOoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHMA.
[Tpu3naku mo100Us TPEYrOIbHUKOB, OMPEeIeHNe TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Te.

Buonozua: snexrpuyeckue SBICHUS B JKUBOW NpHUpPOJE, KoyeOaTenbHbIC JBIKCHHUS B
)KUBOW  MpPUPOJE,  DKOJOTMYECKHE  PUCKU  TpPU  MPOU3BOACTBE  AIIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KaloLed Cpeapl, yJIbTpPa3ByKOBas JAMArHOCTUKA B
MEIULMHE, ONTUYECKUE SIBJICHUS B )KUBOW MTPUPOJE.

Xumusa: CTpOEHHUE AaTOMOB U MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAJIH3.

T'eozpaghusa: marHuTHBIE TONIIOCa 3€MJIH, 3aJIEKU MArHUTHBIX Py, POTOCHEMKA 3€MHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: nprMeHEHUE TOCTOSTHHBIX MAarHUTOB, JIEKTPOMAarHUTOB, AJIEKTPOJIBUraTENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tedb, JHMHHH DSJIeKTporepenad,
AIIEKTPOJIBUraTeNlb, pajap, paJuoONpUEMHUK, TEJIEeBU30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3BYKOBas JIMATHOCTHMKAa B TEXHHUKE, MPOCKIMOHHBIM ammapar, BOJOKOHHAas OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, s/IEpHAsI JHEPIeTHKA U HKOJIOTMUECKHE aCIEKThI
€€ pa3BUTHS.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBILIET'O OBPA3ZOBAHUAJINYHOCTHBIE
PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTAThl OCBOEHUS ydeOHOro npeamera «Du3nKa» JOIKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEN JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX OpPHUEHTAalMii, IIO3UTHBHBIX BHYTPEHHHMX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHUe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATENIBHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

IrPa)IAHCKOI0 BOCIIMTAHUA:

e CQOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3MLIMU OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

e IPUHSATHE TPAAULMOHHBIX OOIEYEIOBEUECKUX T'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEM;

e TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax IpakJaHCKOI'O OOIEeCcTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHUE B3aMMOJIEWCTBOBAaTh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHUH C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

e TOTOBHOCTb K TYMAHUTapPHOW U BOJIOHTEPCKON AEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e COPMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

e [ICHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHMXKCHMSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e cOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHUS;

e CIIOCOOHOCTH OLIEHUBATh CUTYAlMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

e OCO3HAHUE JINYHOTO BKJIaJ[a B TOCTPOEHHE YCTOMYUBOTO OYAYLIETO.

3CTETHYECKOr0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAy4YHOIO TBOPYECTBA, IPUCYILETO
¢duznueckoil Hayke.

TPYAOBOT0 BOCIIMTAHMSA:

e UHTEpEC K pa3IuyHbIM cdepam NpodecCHOHATBLHON NeATEeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oymymien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

e TOTOBHOCTbh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 007acTH (PU3MKH HA
MPOTSHKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e cOPMHUPOBAHHOCTh 3KOJOTHYECKOW KYIbTYphl, OCO3HaHHE TJI00aIbHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

e IJIJAHUPOBAHUE M OCYILECTBICHHE JEWCTBUI B OKPYXKAOWIECH Cpele Ha OCHOBE 3HAHUS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

e DaCIIMPEHHE OIbITa JEATEIBHOCTH OSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HAaHUH 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e CQOPMHUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKHU;

e OCO3HAHME IICHHOCTU HAYYHOH e TeNbHOCTH, TOTOBHOCTD B MPOLIECCE N3YUEHUS (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO M HCCIIENOBATENbCKYIO NEATENbHOCTD HHANBUIYAIBHO U B IPYIIIIE.



METANPEAMETHBLIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jlornyeckue aAecTBUA:

e CAaMOCTOSITENILHO (HOPMYIMpPOBaTh U aAKTyaJIM3UpPOBaTh MPOOJIEMYy, paccMaTpuBaTh eé
BCECTOPOHHE;

e ONPENENATh LEIU ACSITEIbHOCTH, 33/1aBATh IAPAMETPBl U KPUTEPUN UX JTOCTUKEHUS;

e BESIBJISITH  3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B PACCMATPUBAEMBIX (PU3UIECCKUX
SABJICHUSIX;

e pa3pabaThiBaTh IUIAH pEHICHUS MpoOJIeMbl C Y4ETOM aHAM3a UMEIONIUXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

e BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTH, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB LIEIISIM,
OLICHUBATh PUCKHU MOCIEICTBUI ESITEIBHOCTH;

e KOOPJIMHUPOBATh M BBHINOJHATH PAOOTy B YCJIOBHUSX PEAIbHOIO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

e pa3BUBATh KPEATUBHOE MBIILICHUE MIPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

Ba3oBbie nccienoBaTeLbCcKue JeliCTBUA.

e BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TOHATHUSAMU W METOJAMHU (PU3NUYCCKOM
HayKU;

e BJIQJICTh HABBIKAMH y4€OHO-HCCIIEIOBATEIBCKON U MPOEKTHOM JEATEILHOCTH B 00J1aCTH
¢bu3nKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILBHOMY MOMCKY METOJIOB PEIICHUs 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHHS;

e BJIQJICTh BUJAMU JEATEILHOCTU MO MOJYYEHUI0 HOBOIO 3HAHUSA, €r0 MHTEpIIpETaluu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE IPHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

e BEISIBIIATh TPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJIM3UPOBAaTh 3a/lady, BBIJBUTATh
TUINIOTE3y €€ PpEeIICHUs,, HaXOAUThb apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

e QHAJTM3UPOBATh TMOJYYEHHBIE B XOJE€ PEIICHUS 3aJaud pe3ybTaThl, KPUTHUYECKU
OIICHUBATDH UX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

e CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJaul B 0Opa30BaTENbHOMN NIEATEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

e JIaBaTh OIIEHKY HOBBIM CHUTYAIIHIM, OIICHUBATh MPUOOPETEHHBIHN OIBIT;

e YMETh MEPEHOCUTD 3HAHUS TTO (PU3HUKE B TPAKTUUYECKYIO 00JIACTh KU3HEACITEIIBHOCTH;

e YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

e BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

e CTaBUTH MPOOIEMBI U 337a4UH, TOMYCKAIOIINE aTbTePHATUBHBIEC PEIICHUS.

Pa6ora ¢ undopmaunmeii:

e BJIAJIETh HABBIKAMH TMONIy4eHUs MHGOPMAIUU (PU3UIECKOTO COJEPKAHUS M3 HCTOYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

e OIICHUBATH JIOCTOBEPHOCTH MH(MOPMAITUH;

e UCTIONB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COOIIOJEHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHns, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

e CO3/1aBaTh TEKCTHl (DU3MYECKOTO COACPKAHMS B pPAa3NUUHBIX (opmarax ¢ yd€ToMm
Ha3HayeHus: WHGOpPMalMKW M UEJNEeBOM ayAUTOPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MIPEACTABJICHUS U BU3YATU3ALIUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

e OCYIIIECTBIISTH OOIICHHUE HA YPOKaxX (PM3UKHU M BO BHEYPOUHOU JIEATEIHHOCTH;

e PacIioO3HaBaTh MPEINOCHUIKY KOHQJIMKTHBIX CUTYyallui U CMr4aTh KOH(IUKTHI;



* Pa3BEPHYTO M JIOTUYHO HM3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

e TIOHUMATD U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAWBUYAIbHON padoTHI,

e BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JNEHCTBUH ¢ y4€TOM OOLIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0T0 UJ€Ha KOJUIEKTHBA,

e IPUHMMATh LEJIH COBMECTHOM JCATEIBHOCTH, OPraHM30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHUIO: COCTABIATH IUIAH JACHUCTBUHM, PACIpPElENATh POJM C Yy4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM paboThI;

e OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAKJOTO yYaCTHUKA KOMaH/bl B OOIIMK pe3ysbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

e IIpEJIaraTh HOBBIE MPOEKTHI, OLIEHWBATH WAEH C HO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

e OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PA3JIMYHBIX CHUTYalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

e CAMOCTOSITETILHO OCYIIECTBIIATH MMO3HABATEIBHYIO IESITEIBHOCTh B OOJACTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 331a4H;

e CAaMOCTOSITEJIPHO COCTABJISITh IJIaH PELIEHMs] pacu€THBIX M KA4ECTBEHHBIX 3aJlad, IJIaH
BBIIIOJIHEHUS] PAKTHUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;

e J1aBaTh OLICHKY HOBBIM CUTYAalLlHsIM;

e PACHIUPATH PaMKU y4EOHOI0 IpeIMeTa Ha OCHOBE JIMUHBIX IIPEANOUTEHHH;

e JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTh 32
pelieHue;

e OLIEHMBATh NPUOOPETEHHBIHN OMBIT;

e CIOCOOCTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO JSPYAUIUM B 00JacTH (QHU3MKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

e 1aBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B ACSITEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

e BIJICTh HAaBbIKAMM II03HABaTENbHOW peQUIeKCHHM KaK OCO3HAHHS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, X PE3YIBTATOB U OCHOBAHU;

e IICTI0JIB30BaTh MPUEMBI pe(IIEeKCUH [T OLIEHKU CUTYalluH, BEIOOpa BEPHOT'O pEeIIeHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHUS 0 UX CHUKEHHUIO;

e IPUHUMATh MOTHUBBI U ApIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

e IPUHUMATH ce0sl, MTOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

e IPUHUMATh MOTHUBBI M APIYMEHTBI APYTUX IIPU aHAJIN3E PE3YJIBTATOB EATEIbHOCTH;

e IPU3HABATh CBOE MPABO U MPABO JAPYrUX Ha OLIUOKH.

B nporecce noctikeHus: TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MTPOrpaMMbl IO (pr3MKe JUIst
YPOBHsI CpefHEro oO0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, MPeANoaralonmi chopMIUpOBaHHOCTS!

e CAaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

e CaMOpETyYJINPOBaHMUS, BKJTIOYAIOILETO CaMOKOHTPOIIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJalTHPOBAaTHCS K 3MOIMOHAIBHBIM
M3MEHEHHUSM U MPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

e BHYTPEHHEN MOTHMBAIMM, BKJIIOYAIOLIEH CTpPEMJIEHHE K JOCTHKEHUIO LIEJIU MU YCIEXY,
ONTHUMH3M, HHALINATUBHOCTb, YMEHUE NEHCTBOBAThH, UCXOS U3 CBOUX BO3MOKHOCTEN;

e OMIIATHH, BKJIOYAIOLIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE IPYTHX,
YUUTBIBATh €I0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBUIO M CONEPEKUBAHUIO;



e COI[MAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTD BBHICTPAMBATh OTHOIIEHHS C APYTHMMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K konny oOyuenust B 10 knacce npeIMETHble pe3yibTaTbl Ha YIIyOJIEHHOM YpOBHE
JIOJDKHBI OTpakaTh cPOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHHIA:

e IOHUMATh poOJb (U3MKK B HKOHOMHUYECKOW, TEXHOJOTHMUECKOW, HKOJIOTHYECKOMH,
COLMAIBHOM M OSTHYECKOW cdepax AeATeNbHOCTH 4YEIOBEKa, pOJdb WU MecTo (U3MKH B
COBPEMEHHOM HAay4dyHOW KAapTUHE MHpa, 3HAYCHUE OIMCATEIbHOW, CHCTEMaTU3HUPYIOLIEH,
OOBSICHUTEIbHOM W TPOTHOCTUYECKOW (PyHKIMH (u3mueckod Teopun — MEXaHHKH,
MOJIEKYJISIPHOH (GU3MKH M TEPMOJUHAMUKH, poOjb (pusnuyeckoil Teopuu B (HOPMHPOBAHUU
npeCTaBIeHUN 0 (PU3NIECKOI KapTHHE MUPA;

* pa3IMyaTh YCIOBHS NPUMEHUMOCTH MoAeeH (PU3NYECKUX Tel U MPOLECCOB (SBICHUMN):
UHepIanpHas cucTteMa oTcuéra, aOCoMOTHO TBEPIOE TeEJO0, MaTephajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE TMajJieHHe, abCONIIOTHO yrpyras Jedopmarnus,
a0COIOTHO yIpyroe M aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENH Tra3a, >KUAKOCTH |
TBEPAOro (KPUCTALIMUECKOro) Tela, WJeadbHbI Ta3, TOYEUHBIH 3apsa], OJHOPOIHOE
JIIEKTPUYECKOE T0JIE;

e paznuyaTh yCioOBUSA (TpaHULBl, 00JacTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMATh BCEOOIMi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCTIOIb30BAHUS
YACTHBIX 3aKOHOB;

 QHAJIM3UPOBATH U OOBACHATH MEXaHUUECKUE MTPOLIECCH] U SIBJICHMSI, UCII0/Ib3Yys OCHOBHBIE
IOJIOKEHHUS M 3aKOHBl MEXAHHUKHU (OTHOCHUTEIBHOCTh MEXAHWYECKOIO JBMXKEHMS, (OpMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIJKEHHUS, HpeoOpa3zoBaHusi lamwies Ui CKOPOCTH U
nepeMenieHys], 3akoHbl HbroTOHA, MPUHLMII OTHOCHUTENBHOCTH I'anmmiies, 3aKOH BCEMHMPHOIO
TATOTEHUS, 3aKOHbI COXPAaHEHUS MMIYJIbCa M MEXaHWYECKOW SHEpruu, CBsi3b pabOThl CHUJIBI C
W3MEHEHHEM MEXaHWYECKOW DHEPrHM, YCIOBHS PpABHOBECHS TBEPAOrO TeNa), NPU 3TOM
HCIIOJIB30BaTh MAaTEMATHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHHUMOCTHU
(¢u3nUecKux 3aKOHOB: IMpeoOpa3zoBaHui ['anmies, BTOPOro M TpeThero 3akoHOB HbloToHa,
3aKOHOB COXPAHEHUS UMITYJIbCAa U1 MEXAaHMYECKOW dHEPIHH, 3aKOHA BCEMUPHOT'O TATOTECHHS;

e QHAJM3UPOBATh U OOBSCHATH TEIUIOBBIE NPOIECCHl U SIBIECHUS, UCIOJIb3ys OCHOBHBIE
nosokeHuss MKT u 3akoHbl MONEKynasipHOW (U3UKUM M TEPMOJMHAMUKH (CBSA3b JaBIICHUS
UJCAIBHOIO ra3a co CpeHeld KMHETUYECKOW YHEPIrUel TEIIOBOro IBUKEHHS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBA3b TEMIIEpPaTyphl BEIIECTBA CO CPEIHEW KMHETHYECKOM DHEPrueil TEIUIOBOIO
JBHJKEHHS €r0 4YacTHIl, CBA3b JABJICHHUS WICAJIBHOIO ra3a C KOHLICHTpAlUed MOJIEKYN U €ro
TeMIIepaTypol, ypaBHeHHe MenneneeBa—KianelipoHa, nepBelii 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpPaHEHMsI SHEPIHM B TEIUIOBBIX IIpOLECCaX), IPHU 3TOM HCIOJIb30BaTh MaTEMATHUYECKOE
BBIDAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHMS TNPHUMEHMMOCTH ypaBHeHUs MeHaeneeBa—
Knaneiipona;

e QHAJIM3UPOBATH U OOBSACHATH JIEKTPUUECKHE SIBJICHUS, UCTIOIb3Yys OCHOBHBIE MOJIOKEHUS
U 3aKOHBl JJIEKTPOAVMHAMUKHM (3aKOH COXpPAHEHMs DSJIEKTPUYECKOro 3apsaa, 3akoH KysoHa,
MOTEHIUAIBHOCTD IEKTPOCTATUYECKOTO MOJISL, IPUHIUI CYNEPIO3ULINN IEKTPUUECKUX TOJIEH,
IIPY 3TOM yKas3blBasl YCJIOBHS IPUMEHHMMOCTH 3akoHa KylloHa, a Takke NPAaKTUYECKH BaXKHbIE
COOTHOIIEHUS: 3aKOHbI OMa U1 y4acTKa LENH U JJI1 3aMKHYTOM 3JIEKTPUYECKON LENH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazes 11 3IEKTPOIN3a);

e ONUCHIBATh (PU3UYECKHE MPOLECCHl M SBIICHUS, HUCIONb3yd BEIMUYMHBI: MEpeMEIIeHHE,
CKOpPOCTb, YCKOpPEHHUE, HMIIYJIbC Te€la W CHUCTEMBl TeJl, CHJIa, MOMEHT CHWIbI, IaBJICHUE,
NOTEHLIMAJbHAsT JHEPIus, KUHETHYeCKas JHEeprusi, MeXaHW4yecKas HHeprusi, paboTa CHIIbI,
LIEHTPOCTPEMHUTEIILHOE YCKOPEHUE, CHIIA TSKECTH, CWIA YIPYTOCTH, CUJIa TPEHMs, MOLIHOCTD,
SHEPrusl B3aUMOJCHUCTBHS Telda ¢ 3emiéid BOJMM3M €€ TOBEPXHOCTH, SHEPIHsl YIpyrou
neGopManuu TPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAas TeMmIepaTypa Tena, pabora B
TEPMOJIMHAMMKE, BHYTPEHHSS SHEPIrUs MJI€AIBHOIO OJHOATOMHOIO rasa, pabora HIeaabHOIro
ra3a, OTHOCHUTENIbHAs BIAXHOCTb Bo3ayxa, KIIJ[ wnaeasbHOro TEIJIOBOTO JBUTATENs;



IIEKTPUYECKOE 110JIE, HAMPSIKEHHOCTD 3JIEKTPUUECKOI0 TOJIs, HANPSKEHHOCTD MOJS TOYEUHOTO
3apsiia UM 3apsDKEHHOTO 11apa B BAKYyM€ M B JAMAJIEKTPHUKE, IOTEHIMAT JIEKTPOCTATUYECKOTO
1I0JIsl, Pa3HOCTh IOTEHLMAJIOB, JEKTPOABIDKYILAs CHUJIA, CHJIA TOKA, HAINpPSIKEHHE, MOLIHOCTh
TOKa, D3JEKTpUYecKas EMKOCTh IUIOCKOIO KOHJAEHCATopa, CONPOTUBIIEHUE Yy4yacTKa Lenu ¢
[I0CJIEI0BATEIbHBIM U NIApaJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SJHEPTHSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOopa;

e OOBSCHATH OCOOCHHOCTH NPOTEKAHUs (PU3MUYECKUX SBICHHUNA: MEXaHUYECKOE JBIKEHHE,
TEIUIOBOE JIBM)KEHUE YAacCTHIl BELIECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBHMIKEHHE,
muddy3us, HCIapeHue, KHUIEHWE W KOHJEHCAlus, IUIaBI€HHE W KPUCTAJUIM3AINA,
HalpaBJIEHHOCTh TEIUIONEepeauy, 3JeKTpU3alus Tell, 3KBUIOTEHLIHAIbHOCTh ITOBEPXHOCTU
3apsKEHHOTO ITPOBOHUKA;

e IIPOBOJUTH HCCIIIOBAaHUE 3aBUCUMOCTH OAHOM (pu3nueckol BeJMYMHBI OT JPYrou ¢
UCITIOJIB30BAaHUEM TMPSIMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (pUKCHpOBATh
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3MUECKHUX BEIMYMH B BHJE I'paUKOB C Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI IO PE3YJIbTaTaM MCCIIEI0BAHUS;

e IIPOBOJIMTh KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEJIMYMH, IpPU 3TOM BBIOUpATh
ONTUMAJIBHBIA METOJI W3MEpPEHUs, OLIEHUBATh A0COIIOTHBIE U OTHOCUTENBHBIE MOIPELIHOCTU
HPSMBIX 1 KOCBEHHBIX U3MEPEHUI];

e IPOBOJIUTH OMBITHI IO MIPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJU3UPOBATh MOJIyYCHHbIE Pe3yJbTaThl U JIeJ1aTh
BBIBOJI O CTaTyce NPEI0KEHHONW IMIIOTE3bI;

e COOMIOJATh MpaBuja OE30IIaCHOrO TpyJa IpU MPOBEAECHUU MCCIEIOBAHMNA B paMKax
y4eOHOIr0 DKCIEPUMEHTA, IPAaKTUKyMa U  Y4eOHO-UCCIIEAOBATEIbCKOM U  IPOEKTHOU
NeSITEIbHOCTH € MCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOIr0 000PYL0BaHMS;

e pemaTh pacy€THBIC 3a/1a4M C SBHO 3aJIaHHOM M HESIBHO 3aJJaHHOW (U3NYECKON MOJEIbIO:
Ha OCHOBAaHMHM aHaU3a YyCJOBHUS OOOCHOBBIBATH BHIOOp (U3MuUECKOW MOJENH, OTBevaroliei
TpeOOBaHUSAM 3a/layd, NPUMEHATb (OPMYJbl, 3aKOHbI, 3aKOHOMEPHOCTH U IOCTYJaThl
¢u3nueckux TeOopuil NpU MCIOJIB30BAaHMM MAaTEeMAaTHYECKUX METOJOB peIIeHus 3ajad,
IPOBOAMTH pacu€Thl Ha OCHOBAaHMHM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH pPE3YJIbTaThl U
KOPPEKTHPOBATh METOIbI PEIICHUS C YYETOM MOJyUYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHBIE 3ajaud, TpeOyIolIe MPUMEHEHNs 3HaHUN U3 Pa3HbIX pa3/ieoB
Kypca (U3MKH, a TakKe WHTErpalud 3HAHUH M3 JPYTUX IMPEIMETOB €CTECTBEHHO-HAayYHOI'O
IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCYKICHHI C ONMOpoil Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

* UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX HPUHIMUIIOB paOOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MTPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE
HAaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

e QaHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBUSI OBITOBOM U MPOU3BOJICTBEHHON JESATENbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKMMHU IMPOLECCaMH, C MO3UIUM IKOJIOrHYecKoi 0e30MacHOCTH,
MPEJICTAaBICHUA O palMOHAJIbHOM MPUPOJONOIb30BAHUM, a TAKKE€ Pa3yMHOM HCIOJIb30BaHUU
JOCTH)KEHUI HAyKH U TEXHOJIOTMI IS TalbHENIIIEro pa3BUTHS YEIOBEYECKOro O0IIECTBa;

e IPUMEHATH Pa3IMYHbIE CIIOCOOBI PaboThl ¢ MHpOpMaIel (HU3NYECKOTO COJEpKaHUs ¢
UCITIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJOTHHM, MPH 3TOM HCMOJIb30BaTh
COBpEMEHHbIE HMH(QOPMAIMOHHbIE TEXHOJOTUU Ui TOUCKa, NepepaboTKU U TpeabSBICHUS
yuyeOHOIl ¥ HaydHO-TIONMYJSApHON HMH(OpPMALMU, CTPYKTYpUPOBaHHUS U HHTEpHpETaluu
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTHYECKH AaHAJIU3UPOBAThH
NOJy4aeMyro HH(OPMAIHIO M OIICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHaJln3a NCTOUYHUKA UH(OpMaIuH;

e IPOSBIATh  OPraHU3allMOHHBIE U  TIO3HABATEJIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
OpUOOpETEHUs] HOBBIX 3HAaHMUH B  NPOLIECCE  BBINOJIHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;



e paboTaTh B TPYIIE C HCHOJHEHHWEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IMJIAaHUPOBATH
paboTy Ipynmbl, palMOHAIBHO PACHPENENATh AEATENbHOCTh B HECTaHJAPTHBIX CHUTYyalUsX,
aJIcKBaTHO OLICHMBATh BKJAJ KaXXIOI'0 M3 YYaCTHUKOB TpPYIIbI B PEUIEHHE paccMaTpUBaEeMOM
poOJIEeMBI;

e IPOSIBJIATh ~ MOTHBAIMIO K  Oyaymed  npodecCHOHAIbHOW — JeSATENbHOCTH  TI0
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xonmy oOydenuss B Il Knacce mpeIMeTHBIE pE3yIbTaThl Ha YIIIYOJEHHOM YPOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YHAIOLINXCS YMEHHM:

e TIOHUMATD POJIb (PU3UKU B IKOHOMUYECKOH, TEXHOJIOTUYECKOM, COITUAIBHON U 3TUYECKOM
cdepax AesTeIbHOCTH YelIOBEeKa, Pojib U MECTO (PM3UKU B COBPEMEHHOM HAy4HOH KapTUHE MHUpA,
pOJIb aCTPOHOMHUM B IPAKTUYECKOM JEATEIBHOCTH 4YeJIOBEKa U JajbHEHIleM Hay4YHO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE ONMCATEIBHOM, CHCTEMATU3UPYIOIIEH, OOBACHUTEIbHON U
MPOTHOCTHYECKOW (PYHKIMN (PU3NIECKONH TEOPUU — IIEKTPOJAMHAMUKH, CIICIHUATBLHOU TEOpUH
OTHOCHUTEJIBHOCTH, KBaHTOBOM (u3uku, posnb (uzndeckod Teopud B  (HOPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUIN O IPUPOJE;

e pa3NMyaTh YCIOBHS MPUMEHUMOCTH MOZENeH (PU3MUECKUX TeNl M MPOLECCOB (SIBICHHH):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IOJIs, FapMOHMYECKHE KojeOaHus,
MaTeMaTUYeCKU MasATHUK, WJCAIbHBIA NPYKUHHBI MasSTHUK, T'apMOHMYECKHUE BOJIHBI,
ueanbHbIl KojeOaTenbHbI KOHTYp, TOHKas JIMH3a, MOJEJed aToMa, aTOMHOIO sjapa Hu
KBAHTOBOM MOJICIIH CBETA;

e paznuyaTh yCiOBUA (TpaHULBl, 00JacTH) NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOIMi XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OTPaHMYEHHOCTh MCTIOIb30BAHUS
YACTHBIX 3aKOHOB;

e QHAJIN3UPOBATh M OOBICHATH 3JIEKTPOMATHUTHBIE MPOLECCHl U SIBJICHUS, HCIONb3Ys
OCHOBHBIE TTOJIOXKEHHUS M 3aKOHBI 2JIEKTPOJUHAMUKN U CHELUAIBHON TEOPUH OTHOCHUTEIBHOCTH
(3aKOH CcOXpaHEHMs DJIEKTPUYECKOro 3apsnga, cuwia Awmmnepa, cuia JlopeHua, 3akoH
JIEKTPOMAarHUTHOW WHAYKUMH, npasuwiao Jlenma, cBasp OJIC caMOMHAYKIMM B 3JIEMEHTE
AIIEKTPUYECKON 1IN CO CKOPOCTHbIO M3MEHEHHS CHJIbI TOKA, MOCTYJIaThl CHEIHATIbHON TEOpUHU
OTHOCUTENIbHOCTH DUHINTEHHA);

e QHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IPOLECCHl U SIBJICHUS, UCIIOJb3YsI MOJIOKEHUS
KBaHTOBOM ¢u3uku (ypaBHeHue DHHIITEHHA 11 GoToaddexTa, nepBblii U BTOPOM MOCTYNIAThI
bopa, mnpuHuMn cooTHOIEHUs HeomnpeaenéHHocTed ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOTO YHCENI M SHEPTMHM B SAEPHBIX PEAKLUMSX, 3aKOH PaJHMOAKTHBHOIO
pacriana);

e ONUCHIBATh (pU3MUECKUE MPOLIECCHl U SBJICHHS, MCIOJIb3Ysl BETMUMHBI: HANpsKEHHOCTD
ANEKTPUYECKOTO TOJIsA, NOTEHIHAI 3JIEKTPOCTATUYECKOrO IIOJIs,, Pa3HOCTh IOTEHIMAJIOB,
NIEKTPOJBWIKYILAs CWJIA, MHAYKIMS MAarHUTHOIO IIOJI, MarHUTHBIM INOTOK, cuia Awmrmepa,
WHAYKTUBHOCTb, OJJIEKTPOJIBIKYIAS CHJa CAMOWHIYKIIMHM, DSHEPrUs MAarHUTHOTO TIOJS
IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJHAS YHEPTHUs, SHEPTUs MOKOSI CBOOOHOM
YaCTHIIbI, SHEPTUs U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsij sJipa, SHEPTUS CBA3H AIpa;

e OOBSCHATP OCOOCHHOCTH TPOTEKAHUS (PU3MUECKUX SBJICHUH: SJIEKTPOMArHUTHAs
UHAYKINS, CAMOUHIYKIIMS, PE30HAHC, UHTephEepeHLIus BOJH, Audpakuus, TUCHepcus, MOIHOe
BHYTpEHHEE oTpakeHHe, (poTtoanekrpuueckuil 3pdext (potorddexr), anbdpa- u 6era-pacmasl
a1ep, raMMma-usilydeHue saep, (u3nyecKue NPUHLUIBI CIHEKTPAIbHOIO aHalin3a U padoThl
nasepa;

e ONpPEAENATh HANpPaBJI€HUE HHAYKIMU MArHUTHOTO MOJIS MPOBOJAHHKA C TOKOM, CHJIBI
Awmriepa u cunbl JlopeHna;

e CTPOUTh HU300paKEHHME, CO3/1aBaéMO€ IUIOCKHUM 3€pKajJOM, TOHKOH JIMH30M, U
paccUMThIBATH €r0 XapaKTEPUCTHUKH;

e IPUMEHATH OCHOBOIOJAralOmMUe aCTPOHOMHYECKHE TOHATUSA, TEOPUHM WM 3aKOHBI JUIS
aHanmu3a U OOBSACHEHHS (PU3MUECKUX TIPOLIECCOB, MPOUCXOMAIIMX B 3BE3HAX, B 3BE3AHBIX



cHUCTeMaX, B MEXIaJaKTHUYECKOW cpeze; NABWKEHHS HEOSCHBIX TeJ, 3BOJNIONMU 3BE3 U
Bcenennolii;

e TIPOBOJIMTH HCCJIEJOBAHUE 3aBUCUMOCTEH (DU3UUECKUX BEIWYMH C HCIOJIb30BAaHHEM
OpSAMBIX HW3MEPEHUHl, NpU 3TOM KOHCTPYUPOBaTb YCTaHOBKY, (PUKCHpPOBATh pE3yJIbTaThl
MOJyYCHHOW 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHJE IpaUKOB C y4€TOM abCONIOTHBIX
HOTPEIIHOCTEN U3MEPEHHH, AeTaTh BEIBO/BI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

e TIPOBOJMTH KOCBEHHBIE H3MEpeHHs (U3NYECKUX BEJIMYMH, NpPU O3TOM BBIOUPATH
ONTUMAJIbHBIA METOJ W3MEPEHHUs, OLEHUBATh AOCOJIIOTHBIE M OTHOCUTENbHBIE IOIPEIIHOCTH
NPSMBIX ¥ KOCBEHHBIX U3MEPEHUI;

e IIPOBOJIUTH OIBITHI [0 MIPOBEPKE NPEJIOKEHHON TMIIOTE3bl: IIAHUPOBATh HKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh IOJIYYEHHBIE PE3YyJbTaThl U J€TIaTh
BBIBOJ] O CTaTyCe MPEI0KEHHOM rMIIOTE3Bl;

e ONKCHIBATh METOBI IOJYyUYEHUS] HAYUHBIX ACTPOHOMHUYECKUX 3HAHUM;

e COONMIONATh MpaBuja OE30IacCHOTO TpyJda MpU IPOBEIECHUHM MCCIEJOBAHUN B paMKax
y4eOHOro  3KCIEpUMEHTa, IMpaKkTUKymMa M  Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOMU
JeSITEBbHOCTH € MCII0JIb30BAaHUEM U3MEPUTEIIbHBIX YCTPOHUCTB U 1a00paTOPHOTr0 000PYL0BaHMS;

e pemath pacyE€THHIC 3a/1a4H C SIBHO 33JJaHHOHN M HESIBHO 33J]aHHOM (PU3NYECKON MOJETBIO:
Ha OCHOBAaHMM aHAJM3a YCJIOBHUS BBIOMpaTh (U3MUECKHE MOJEIH, OTBEHarolue TpeOOBaHUSAM
3a/1a4M, IPUMEHSATH (POPMYJIbI, 3AKOHBI, 3AKOHOMEPHOCTH U MOCTYJIaThl (PU3UUECKUX TEOPUI IpU
UCIIOJIb30BAaHUM MaTEMaTUYECKUX METOJOB pelIeHUs 3a/1a4, IPOBOAUTH pacuéThl HA OCHOBAHUU
UMEIOLINXCSA JaHHBIX, aHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTHUPOBATb METOAbI DPELIEHUS C
y4€TOM MOITY4YEHHBIX pe3yIbTaToB;

e pelIaTh KaueCTBEHHBIE 3ajjaud, TPEOYIOUIMEe MPUMEHEHHs 3HAaHUN U3 Pa3HbIX pa3/ieioB
Kypca (pU3MKHM, a TaKKe WHTErpallud 3HAHUN M3 JPYTrUX HPEeIMETOB €CTECTBEHHO-HAayYHOI'O
IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCYKICHHI C ONMOpoil Ha WM3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBICHUS;

* UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS NIl OOBSICHEHUS OCHOBHBIX HPUHIHUIIOB PaOOTHI
U3MEPUTENIbHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOekKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE POIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

e QHAJIN3UPOBATh U OLIEHUBAThH MOCIEACTBHSI OBITOBOM U IPOU3BOJCTBEHHON AESITENIbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKMMHM IMPOLECCaMH, C MO3UIUM 3KOJIOrHYecKoi 0e30MacHOCTH,
MPEJICTAaBICHU O palMOHAJIBLHOM IPUPOJONOIb30BAaHUH, a TaKXKe Pa3syMHOM HCIOJIb30BAHUU
JOCTM>KEHUH HAyKH U TEXHOJIOTMH IS albHENIIIEro pa3BUTHUS YEI0BEUYECKOT0 O0IIECTBA;

e IPUMEHATH Pa3IMYHbIE CIOCOOBI PaboThl ¢ MHpOpMaIe (PU3NUECKOro COJIEpKaHUs ¢
UCITOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHI, NMpPH 3TOM HCIOIb30BATh
COBpEMEHHbIE HMH(OPMAIMOHHbIE TEXHOJOTUU I TOUCKa, NepepaboTKU U TpeabSBICHUS
yuyeOHOIl ¥ HaydyHO-TIOMYJSApHON HMH(OpPMALMU, CTPYKTYPUPOBAaHHUA U HHTEpHpETaluu
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBAThH
NoJy4aeMyro MH(OpMAIMIO U OIIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA HHPOPMAIIHH;

e IIPOSIBJIATh ~ OPTaHU3ALMOHHBIE W  [O3HABATENbHbIE YMEHHMS CaMOCTOSTEIHLHOIO
NpUOOpEeTEeHUs HOBBIX 3HAHUHW B  MpoOLIECCE€ BBIMNOJIHEHHS TMPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

e paboTaTh B TpyNIE C KCIOJIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBATH
paboTy Tpynmbl, pPalMOHAIBHO PACHPENENATh JEATeNbHOCTh B HECTaHJAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHMBATh BKJAJl KaXXIOI0 M3 YYaCTHUKOB TPYIIbBI B pEUIEHHE paccMaTpUBaeMOi
po0IeMBbl;

e IPOSIBJIATh ~ MOTUBAIMIO K  Oynaymed  npodecCHOHAIBHOW — JIEATENbHOCTH 10
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO TMPOQHIIS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HanmMeHoBaHMe pa3ienoB U TeM KonnuecTBo yacoB DIIEKTPOHHBIE
/11 porpaMMbl Bcero | Kontpons | Ilpaktu (mudpoBkIc)
HBIE YecKue oOpa3oBaTebHbIC
pabotel | paboThI pecypchl
Pasnea 1. HAYUHBIA METO/] TIO3HAHWS ITPUPOJIbI
1.1 | Hayunslil METO/] IO3HAHUS TPUPOIBI 6 bubmumoreka [IOK
https://m.edsoo.ru/7f
41bf72
Wroro no pazueny 6
Pa3znen 2. MEXAHUKA
2.1 | Kunematuka 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72
2.2 | Jlunamuka 10 bubmuorexa [JOK
https://m.edsoo.ru/7f
41bf72
2.3 | Cratuka TBEpIOTO Tea 5 1
2.4 | 3aKOHBI COXpaHEHUS B MEXaHUKE 10 1 bubnunoreka [JOK
https://m.edsoo.ru/7f
41bf72
Hroro o pazneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
3.1 | OcHOBBI MOJNEKYIISIPHOKHHETUIECKOM 15 1 bubnnorexka [JOK
TEOpHH https://m.edsoo.ru/7f
41bf72
3.2 | Tepmonmaamuka. TerIoBbIe MATUHBI 20 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f
41bf72
3.3 | ArperatHble COCTOSIHUS BEILECTBA. 14 1 bubnuoreka [IOK
dazoBbie MepexoIbl https://m.edsoo.ru/7f
41bf72
Hroro o pasneny 49
Pa3nea 4. JIEKTPOIMHAMUKA
4.1 | DnexTpuuecKoe 1mojie 24 1 bubnnorexa [JOK
https://m.edsoo.ru/7f
410bf72
4.2 | TIoCcTOSTHHBIHN JEKTPUUYECKUN TOK 24 1 bubnuoreka [IOK
https://m.edsoo.ru/7f
41bf72
4.3 | Toxu B pa3IMYHBIX Cpeaax 6 bubnnorexka [JOK
https://m.edsoo.ru/7f
410bf72
Wroro no pazueny 54
Pasnen 5. DUSHUECKHUM TPAKTUKYM
5.1 \ Du3HYECKUil TPAKTUKYM 16 16
HToro no pazneny 16
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
[TPOTPAMME
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11 KUIIACC

No HanmenoBanue pa3zienioB u Tem KonnuectBo yacoB DJIEKTPOHHBIE
/11 MporpaMMbl Bcero | Kontpons | IlpakTt (mudpoBkIc)
HbIE YECKUE oOpa3oBarebHbIE
paboTel | paboTHI pecypchl

Paznen 1. JIEKTPOJIMHAMUKA

1.1 | MarauTHOe 110]1€ 14 bubmuorexa [JOK
https://m.edsoo.ru/7f41
c97c

1.2 | DnekTpoMarHuTHas WHIYKITUS 13 1

Wroro no pazneny 27

Pa3nen 2. KOJIEBAHUSA U1 BOJIHbI

2.1 | MexaHnn4deckue KoJeOaHus 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41
c97c

2.2 | DneKTpoMarHUTHbIE KOIeOaHus 15 bubnnorexa [HOK
https://m.edsoo.ru/7f41
c97c

2.3 | MexaHHYeCKHE U 10 1 bubmuorexa [JOK

AIIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41

c97c

2.4 | Onruka 25 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c

Hroro no paszneny 60

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 | OcuoBsl CTO 5 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41
c97c

HWToro no pazneny 5

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | KopnyckyasipHO-BOJIHOBOM Jyan3m 15 bubnuoreka [IOK
https://m.edsoo.ru/7f41
c97c

4.2 | dusuka atoMa 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c

4.3 | dusuka aTOMHOTO spa U 5 bubnuoreka [IOK

AJIEMEHTAPHBIX YaCTHUI] https://m.edsoo.ru/7f41
c97c

Hroro o pasneny 25

Paszpen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPOPU3IUKHU

5.1 | DIeMeHThl aCTPOHOMUH U 12 bubnmoreka [JOK
acTpo(U3HUKH https://m.edsoo.ru/7f41
c97c
Wroro no pazueny 12
Pasnen 6. PUSHUECKHUM TIPAKTUKYM
6.1 \ Du3HYECKUil TPAKTUKYM 16 16
HToro no pazneny 16

Pa3nea 7. OBOBIIAIOIIEE TOBTOPEHHUE
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7.1

Cucremaruzanus 1 00001eHmne
MPEIMETHOTO COACPIKAHMSI U OTIBITA
NESATEIILHOCTH, TPHOOPETEHHOTO MPH
n3yueHuu kypca ¢usuku 10 — 11
KJIACCOB

15

Wroro no pazneny 15
PezepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosmmuecTBo wacos Hara DNEeKTPOHHBIE
n/n Bcero | Konr | [Ipaktu | u3yde nudpoBbie
ponb | yeckwe | HHUA | 0Opa3oBaTelbHBIE
HbIC | PabOTHI pecypcesl
pabo
TBI
1 ®usnka — pyHAaMeHTaIbHas HAayKa 1 bubmumorexa [IOK
0 IIPUPOJIE https://m.edsoo.ru/f
f0c32e2
2 Hayunsiit MeTO MO3HAHUS U 1
METOBI HCCIETOBaHUS (PU3NIECKUX
SIBJICHUI
3 DKCIEpUMEHT U TEOpUs B IPOLIECCE 1
no3HaHus npupobl. Habmronenue u
HKCIEPUMEHT B (DU3HKE
4 CrniocoOs1 u3MepeHus: GU3NIECKUX 1
BEJIMYMH
5 AOCOIIOTHAS M OTHOCUTENIbHAS 1
IIOIPEIHOCTH U3MEPEHUIN
(bU3NYECKUX BEITUYUH
6 MopenmupoBanue B pusuke. Ponb u 1 bubnnoreka [JOK
MecTO GU3UKU B POPMHUPOBAHUHU https://m.edsoo.ru/f
COBPEMEHHOM Hay4YHOU KapTHUHBI fOc33e6
MHpa, B IPAKTUYECKON
JesITeIbHOCTH JII0IeH
7 Mexanundeckoe aBmkeHne. Cucrema 1 bu6mmorexa [IOK
orcyeTa. OTHOCUTEIHHOCTh https://m.edsoo.ru/f
MEXaHUYeCKOTO IBMKeHus. [Ipsmast f0c3508
1 oOpaTHas 3aJJa4u MEXaHUKH
8 Pamuyc-BekTop MareprabHOM 1
TOYKH, €r0 MPOEKIUN Ha OCH
KoopauHar. TpaekTopus.
[Tepememenue. Ckopocts. Mx
MIPOEKITUH HA OCH KOOPJIHAT
9 PaBHOMEpPHOE NpsIMONIMHENHOE 1 bubnuorexa [IOK
nswkenune. ['padudeckoe onucanue https://m.edsoo.ru/f
PaBHOMEPHOTO MPSAMOJINHENHOTO f0c3620
JIBUKCHHSI
10 | Cnoxxenue nepemMerieHui u 1
ckopoctel. Pemenue 3amau
11 | HepaBHOMepHOE IBHXKEHHE. 1 bubnuorexa [IOK
MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. https://m.edsoo.ru/f
[IpsiMonrHetHOE IBM>KEHHE C f0c372e
MIOCTOSTHHBIM YCKOPEHUEM
12 | I'paduueckoe onurcanue 1
MPSIMOJIMHEHHOTO IBHKCHHUS C
MOCTOSIHHBIM YCKOPEHUEM
13 | CBoboaHoe nageHue. Y CKOpeHue 1 bubmmoreka [JOK
CcBOOOIHOTO MAaJEHUS. 3aBUCUMOCTD https://m.edsoo.ru/f
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KOOPJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX rpaduKu

f0c39cc

14 | JIBwxeHue Tena, OpOIIEHHOTO MO/T
YIJIOM K TOPU3OHTY

15 | KpuBosmHeiiHOE JBHKEHUE. bu6mmoreka [IOK
JIBUXKEHHUE 110 OKPYKHOCTH. https://m.edsoo.ru/f
VYra0Bas ¥ THHEHHAS CKOPOCTb. fOc3ada
Ilepuon u yacrora.

LleHTpOCTPEMUTEITHLHOE H MTOJTHOE
YCKOpEHHE

16 | KontponpHas paboTa o Teme
"Kunemaruka"

17 | Ilepssiif 3akoH HetoTOHA. bubnuorexa [JOK
WHepuuanbHbie CUCTEMBI OTCUETA. https://m.edsoo.ru/f
[TpuHIKIT OTHOCHTEIIBHOCTH fOc3be8
lNasmnes. HennepuuanpHeie
CHCTEMBI OTCUETA

18 | Cuna. PaBHOJCHCTBYIOMAs CHIIA. bubnuorexa [JOK
Bropoii 3akon Herorona. Macca https://m.edsoo.ru/f

fOc3be8

19 | BzaumopetictBue ten. Tperunii
3aKkoH HproTOHA

20 | IIpuHIMIT Cynepro3UIMN CHIL. bubnnorexa [JOK
Perrenue 3a1a4 Ha MPUMEHEHHUE https://m.edsoo.ru/f
3akoHOB HproTOHA f0c3be8

21 | 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuoreka [IOK
DKBUBAJIICHTHOCTh TPABUTAIIOHHOM https://m.edsoo.ru/f
Y UHEPTHOM MacChl f0c3d00

22 | Cua TSDKEeCTH M YCKOPEHHUe
CBOOOJTHOT'O Ia/ICHUS

23 | JIBmkeHHe HEOCCHBIX TEl U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTh. 3aKOHBI
Kemnepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec bubnnoreka
Tena [HOK

https://m.edsoo.r
u/ff0c3el8

25 | Cuna tpenwus. [Ipupona u BUIBI cu bubnuoreka
TpeHus. [IBUKEHUE B KUIAKOCTH U [HOK
rase ¢ y4éTOM CHJIbI COMPOTHBIICHHS https://m.edsoo.r
CpeIbl u/ffoc3f76

26 | daeienue. ['mapocrarnyeckoe
nasnenue. Cuna Apxumena

27 | AGCOIIOTHO TBEpAOE TEIO. bubnuoreka [IOK
[MocTynarensHOe U BpaliaTeaIbHOE https://m.edsoo.ru/f
JIBUKCHHE TBEPOTO Tella fOc41a6

28 | MOMEHT CHJIbI OTHOCHTEIIBHO OCH bu6mmoreka [IOK
BpamieHus. [11edo cusb https://m.edsoo.ru/f

fOc41a6

29 | CnoxxeHue cui, MPUIOKEHHBIX K

TBepAoMy teny. LlenTp Tsokectu
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Tena. Y CIIOBHS paBHOBECUS
TBEpAOro Tesia. Buibl paBHOBECUS

30 | Pemenue 3amau

31 | KonrtponbHas paboTa 1o teme
"Ilnnamuka. CTaTuka TBEpI0ro
Tena”

32 | Mmynbc MaTepualibHON TOYKH, bubmuorexa [JOK
CHCTEMbI MAaTEPHUAIBHBIX TOYCK. https://m.edsoo.ru/f
LleHTp Macc cuCTEMBI fOc43d6
MaTepualbHBIX TO4eK. Teopema o
JIBMDKEHUH LIEHTPA Macc

33 | mMmynbe CUITBI M HI3MEHEHHE
UMITYJIbca Tella. 3aKOH COXPaHCHHUS
uMIynbca. PeakTuBHOE TBMKEHUE

34 | MomeHT uMItynbca MaTepuaibHON
touku. [Ipencrasienue o
COXpaHCHHU MOMEHTA UMITYJIbCA B
[EHTPAJBHBIX MOJISIX

35 | Pemenue 3amau

36 | PaGota cuibl Ha MaJIOM U Ha bubmuorexa [JOK
KOHEYHOM MEPEMEIIICHHH. https://m.edsoo.ru/f
I'paduueckoe npeacrapieHue f0c4502
paboThI CHTbl. MOIITHOCTD CHJTBI

37 | Kunernueckas sHeprus. Teopema bubnunoreka [JOK
00 M3MEHEHUH KMHETHYECKOM https://m.edsoo.ru/f
9HEPrUU MaTEpUAIILHON TOUKHU f0c4502

38 | [MoTeHnmansHbBIC U bubnuotexa [JOK
HEMOTEHIMAJIbHBIE CHJIBL. https://m.edsoo.ru/f
[TorennmansHast sHeprus. Bropas fOc461a
KOCMHMYECKasi CKOPOCTb

39 | Tperbst KOcMHUYECKasi CKOPOCTb. bubnuotexa [JOK
CBsi3b paOOTHI HEMTOTEHITMATBHBIX https://m.edsoo.ru/f
CWJI C U3MEHEHUEM MEXaHUIEeCKOU fOc478c
SHEPIUU CHUCTEMBI Tell. 3aKOH
COXPAHEHUS MEXAHUYECKOM
SHEepPIrun

40 | Yopyrue u Heynpyrue
CTOJIKHOBEHHS. Y paBHEHHE
beprymnn st nneansHON
KHJKOCTH

41 | KonrtpomnbHas paboTa o Teme bubnnorexka [JOK
"3aKOHBI COXpaHEHHsI B MeXaHuKe" https://m.edsoo.ru/f

fOc4b74

42 | Pa3BuTHE MPEICTABICHUI O bubnuorexa [IOK
npupoie TerioTbl. OCHOBHBIE https://m.edsoo.ru/f
nonoxerus MKT. luddysus. fOc4dc2
BpoyHoBcKO€E ABUKEHNE

43 | CtpoeHue ra3000pa3HbIX, KUIKUX U bubnuorexa [JOK
TBEPABIX Tel. XapaKTep ABUKCHUS https://m.edsoo.ru/f
W B3aMMOJICCTBUS YACTHILI fOc4fde
BEIIECTBA

44 | Macca u pa3Mepbl MOJICKYJI
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(atomoB). KonmvecTBo BemiecTa.
[TocTostnuast ABoraapo

45

Temneparypa. TermnoBoe
paBHoBecue. [Ikana Llenscus

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc51le

46

Pemenue 3agau

47

Wneanpueiii ras. 'a3oBbie 3aKOHEI

48

YpaBHenue Menzeneena-
Knaneiipona. Pemenue 3amau

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc511e

49

AOcoiroTHas Temmeparypa. 3akoH
JlanpToHa

50

I/I3OHpOHCCCI)I B HCaJIbHOM ras€ C
IIOCTOAHHBIM KOJIHYCCTBOM
BCIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c570e

51

I'paduueckoe mpenacraBicHue
M30TIPOIIECCOB: N30TEpMa, H30X0Pa,
nzobapa

52

OcHoBHoe ypaBHeHHne MKT

53

Pemenue 3agau

[HEN

54

CBs13b a0COIIOTHON TEMIIEpaTyphl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpEeIHEW KMHETUYECKON JHEpruen
IIOCTYIATEIBbHOTO TEIJIOBOIO
JIBUKEHUS €€ YacTHI]

55

O0001IeHE U cUCTEMAaTU3 AU
3Hanui 1mo reme "Ocuosel MKT"

56

KonTponbHas pabora mo Teme
"OcHoBel MKT"

57

TepmoauHaMuueckas cuctema.
3aganue BHEMIHUX ycinoBuil ais T/]
CUCTEMBbl. BHenIHue 1 BHyTpEHHHE
napametpsl. [lapamerpsr T/
CUCTEMBI KaK CpEJHUE 3HAYECHUS
BEJIMYUH, ONKUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c5952

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3BoiibHas penakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Monenb nIeaJIpHOTO Ta3a B
TepMOJAMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH 3TOW MOJETU

60

YpaBHenue Menzeneena-
Kitaneiipona u BeipakeHue 1uist
BHYTPEHHEHN YHEPrUu

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c5952

61

BeIpaxxenue niis BHyTpeHHEN
SHEPIUH OJHOATOMHOI'O UIECAIBHOIO
rasa. KBazucrarndeckue u
HECTAaTUYECKUE NPOLECCHI

62

DneMeHTapHas paboTa B
TCPMOANHAMUKE. Brruncnenue
paboThl 0 rpaduKy mporecca Ha
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pV-nuarpamme

63 | Terutonepenava kak crmocod bubnmoreka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPTUu https://m.edsoo.ru/f
T/I cuctembl 6e3 coBepIICHHS fOc5c36
paboThI
64 | KonBekiusi, TEIIOMPOBOAHOCTD, bubnmoreka [JOK
U3IyYeHHE https://m.edsoo.ru/f
fOc5¢c36
65 | KonmdecTBO TEIIOTHI. bu6mmoreka [IOK
TemnoémkocTts Tena. Y aenbHas u https://m.edsoo.ru/f
MOJISIpHAS TETUIOEMKOCTH BEIIIECTBA. fOc5c36
VY aenbHas TEIIOTa CrOpaHUs
TOTLTUBA
66 | Pacuér konmdecTBa TEIUIOTH IPU
TEeIuIonepeiaue
67 | [lonsaTue 06 aquabaTHOM Mporecce. bubmmoreka [JOK
IepBhIii 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/f
fOc5efc
68 | KonmrdecTBo TEMIOTH U paboTa Kak bubnnoreka [JOK
Mepbl K3MECHEHHSI BHYTPEHHEH https://m.edsoo.ru/f
sHeprum T]] cucremsr f0c6230
69 | Bropoii 3aK0H TepMOIUHAMUKH JIJIs
PaBHOBECHBIX W HEPABHOBECHBIX
nporeccoB. HeoOparumocTthb
TIPUPOJTHBIX TTPOIECCOB
70 | [IpuHIMIBI AEHCTBUS TEIUIOBBIX bu6mmoreka [JOK
maruH. KITJ] https://m.edsoo.ru/f
f0c600a
71 | MakcumanbHoe 3Hauenue KITJI. bubnuotexa [JOK
L{uxn Kapao https://m.edsoo.ru/f
f0c600a
72 | Pemenne 3amau
73 | DKOJIOTUYECKUE ACTICKTHI
WCTIOJIb30BaHUS TETUIOBBIX
nsurareneil. TernoBoe 3arpsi3sHEHNE
OKpYKaroIen Cpebl
74 | Pemenue 3amay
75 | O6001IeHNE U CUCTEMATU3 A bubmuorexa [JOK
3HaHui 10 Teme "TepMoMHaAMHUKA. https://m.edsoo.ru/f
TenoBble MalIMHBL" f0c6938
76 | KonTponbHas paboTa 1o teme bubnuorexa [IOK
"TepmonnHamuka. TeroBbie https://m.edsoo.ru/f
MaIIuHb!" f0c6a50
77 | [lapooOpa3zoBaHuE U KOHJEHCALIMSL. bubnnorexka [JOK
Hcnapenue u xumnenue. Y nenpHas https://m.edsoo.ru/f
TEIJI0Ta MapooOpa3oBaHUs f0c63b6
78 | HacwllieHHBIC U HEHACKHIIIICHHBIC bubnmoreka [JOK

napbl. KauecTBeHHAs 3aBUCHMOCTh
IINIOTHOCTU U JAaBJICHUA
HACBIIIECHHOTO TTapa OT
TeMHepaTprI, X HC3aBUCUMOCTH
0T 00bEMa HACKIIIIEHHOTO Tapa.

https://m.edsoo.ru/f
fOc64d8
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3aBUCUMOCTh TEMIIEpaTyphI
KHUIICHUS OT JIaBJICHUSI B )KUJIKOCTU

79 | BraxxHocTh Bo3ayxa. AOGCOIIOTHAS bu6mmoreka [IOK
Y OTHOCHUTEJIbHAsI BIQXKHOCTh https://m.edsoo.ru/f

f0c64d8

80 | Pemenue 3amau

81 | Teépuoe Teno. Kpucrammnueckue u bubmuorexa [JOK
amop(HbIe Tesa. AHH30TPOIIUS https://m.edsoo.ru/f
CBOWCTB KPHCTAIIJIOB fOc65f0

82 | [InaByieHre M KPUCTATUTH3AIIHSL. bubnmoreka [JOK
V nenpHAas TEIUIOTA TIJIABJICHUS. https://m.edsoo.ru/f
CyOnumarus f0c6708

83 | Jedopmaruu TBEpOTO TENA.

Pactspxenue u cxatue. CaBur.
Mognyis HOnra. [Ipenen ynpyrux
nedopmaruit

84 | TemoBoe pacmMpeHne KUIKOCTEH
Y TBEPABIX TeJl. AHTAPMOHU3M
TEIUIOBBIX KOJICOAHHI YaCTHII
BEIIECTBA

85 | [IpeoOpazoBanme YHEPTUU B
(ha3oBBIX Mepexoaax

86 | YpaBHeHue TerioBoro 6anaHca bubnuoreka [IOK

https://m.edsoo.ru/f
f0c6820

87 | Pemenwne 3amau

88 | IloBepxXHOCTHOE HATSKEHUE.

Kanwmiapneie sBinenus. JlaBienue
10J1 HICKPUBJIEHHOM MOBEPXHOCTHIO
xunkoctu. Popmyna Jlammaca

89 | O6oOreHne u cucTeMaTH3aIHS
3HaHUU 10 TeMe "ArperaTHble
cocTostHuUs BetmecTBa. Da3oBble
nepexomanl"

90 | KoHTponbHas paboTa 1o Teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEpEXOABI"

91 | Dnektpu3anus TN U eé bubnuorexa [IOK
NPOSIBIICHUS. DIICKTPUUCSCKHIA https://m.edsoo.ru/f
3apsj. [IBa BUAa SIEKTPUUECKUX fOcbbhcc
3apsanoB. [IpoBoiHHKY,

JVDIIEKTPUKU U TIOTYITPOBOAHUKHU

92 | DnemMeHTapHBIN AICKTPUICCKUT bubnmuorexa [JOK
3apsi. 3aKOH COXpaHCHUS https://m.edsoo.ru/f
AIIEKTPHUYCCKOTO 3apsijia fOc6bcc

93 | B3aumopeiicTBue 3apsIoB. bubnmoreka [JOK

Toueunslie 3apsaapl. 3akoH Kynona

https://m.edsoo.ru/f
fOc6eed



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

94

Pemrenue 3amau

95

Dnekrpuueckoe nose. Ero nelictBue
Ha JJICKTPUIECKUE 3aPsi/Ibl

96

Hanpsk€HHOCTB 3JIEKTPUYECKOTO
niosist. [IpoGHbIif 3apsia. JlnHum
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO
nosis. OZHOPOJHOE DIIEKTPUYECKOE
110JIE

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcedf2

97

[ToreHnuanbHOCTh
JIEKTPOCTATUYECKOT'O MOJIS.
Pa3zHoCTh NOTEHIIMAIOB U
HalpsHKEHNE

98

HOTGHHI/IaJ'II)Haﬂ OHEpPIus 3apsaa B
QJICKTPOCTATHUYCCKOM IT0JIC.
ITorennuman QJICKTPOCTATHYCCKOI'O
I10J14

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc6f00

99

CBs3b HaHpﬂ)KéHHOCTI/I IIOJIA 1
Pa3HOCTH IMMOTCHIUAJIOB IJIA
QJICKTPOCTATHYCCKOI'O ITOJIA

100

[IpuHnun cyneprno3unumn
EKTPUYECKUX MTOJIEH

101

Pemenue 3agau

102

[Tone Toueunoro 3apsana. [Tone
paBHOMEPHO 3apsHKEHHOMN chepbl

103

[Tone paBHOMEPHO 3apsiKEHHOTO MO
00béMy mapa. [lone paBHOMepHO
3apsHKEHHON OECKOHEYHOM
IIJI0OCKOCTH

104

[IpoBoHMKY B
ANEKTPOCTATUYECKOM II0JIE.
YcnoBue paBHOBECHS 3apsJI0B

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c7018

105

Z[I/IBJ'IGKTpI/IKI/I " IOJIYIIPOBOAHHKHU B
QJICKTPOCTATUYCCKOM II0JIC

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c7018

106

Konnencarop. DneKTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
TUTIOCKOTO KOHJICHCATOpa

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOc7126

107

[MapannensHoe coeMHEHNE
KOHJICHCATOPOB

108

ITocnemoBaTebHOE COESTMHEHE
KOHJIEHCATOPOB

109

OHeprus 3apsyKEHHOTO
KOH/JIEHCAaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOc72c0

110

Pemenue 3agau

111

JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B
OJTHOPOJHOM JJIEKTPUUYECKOM TT0JIE

112

Pemrenue 3anau

113

O0001IeHNE U CHCTEMATH3AIUA
3HAHUM 1O TeMe "DNeKTpUIecKoe
moJjie"



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
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114 | KontponpHas paboTa 1o Teme 1
"DnekTpuueckoe nose"

115 | Cuna toka. [TocTosSIHHBII TOK. 1
VYcnoBus CyliecTBOBAHUS
MIOCTOSTHHOTO AJICKTPHUYECKOTO TOKA

116 | Ucrounuku Toka. Hanpshxenue u 1
SJIC

117 | 3akon Oma Jij1s yyacTka 1ernH. 1
DJIEKTPUYECKOE COMPOTUBIICHUE

118 | 3aBUCHUMOCTD COITPOTUBIICHUS 1
OJTHOPOJIHOTO TMIPOBOJIHUKA OT €T0
JUTMHBI ¥ TUIOMIAIA TTOTIEPEIHOTO
CCUCHHS

119 | YaensHOE COMPOTHBIICHUE 1
BeniecTa. Pernenue 3a1a4y

120 | IlocnenoBatenbHOE, TApAILIEIBHOE, 1 bu6mmoreka [JOK
CMEIIAHHOE COCTUHCHHE https://m.edsoo.ru/f
IIPOBOTHUKOB fOc74f0

121 | Pacuér pa3BeTBIEHHBIX 1
3NIeKTpUUecKuX 1enei. [Ipapuna
Kupxroga

122 | Peuienue 3anau 1

123 | PaboTa 3J1eKTpUIeCKOro TOKa. 1 bubmmoreka [JOK
3akon JIxxoyns —JleHua https://m.edsoo.ru/f

fOc7838

124 | Pemenne 3amau 1

125 | MonrHOCTh IEKTPUIECKOTO TOKA. 1
TemmoBast MOIITHOCTH, BBIJIEIsIEMAst
Ha Pe3UCTOPE

126 | Pemenne 3amau 1

127 | 9/1C u BHyTpeHHee CONPOTUBIIEHUE 1
HMCTOYHUKA TOKA

128 | 3axon Oma 1 IOJIHOM 1 bu6mmoreka [JOK
(3aMKHYTOM) 3JIEKTPUIECKOH 1Iern https://m.edsoo.ru/f

fOc7ae0

129 | Pemenue 3amau 1

130 | MoIHOCTh HCTOYHHKA TOKA 1

131 | KopoTkoe 3aMbIkaHne 1

132 | KonaeHncaTop B LeNH MOCTOSIHHOTO 1
TOKa

133 | Pemenne 3amau 1

134 | Pemenue 3a1a4 1o Teme 1
"[10CTOSTHHBIN 3JIEKTPUYECKHUM TOK"

135 | Pemmenue 3aad o teme 1
"[10CTOSTHHBIN 3JIEKTPUYECKHUM TOK"

136 | Pemenue 3amad no teme 1
"IToCTOSIHHBIN IEKTPUUECKUN TOK"

137 | O60061eHre U cucTeMaTH3anus 1 bubnmoreka [JOK
3HaHuii Mo Teme "TIoCTOSHHBIM https://m.edsoo.ru/f
JIEKTPUUYECKUH TOK" f0c88be

138 | KontponpHas paboTa o treme 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
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"ITocTOSIHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/f
fOc8a8a

139

DneKkTpruyecKasi MpoOBOAUMOCTD
Pa3IMYHBIX BEIECTB.
DJIEKTPUYECKUI TOK B METaJIaX.
CBepXITPOBOJIMMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc82ba

140

DJIEKTPUYECKUI TOK B pacTBOpPaX U
pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI
Dapagest U1 SIEKTPOIN3a

141

DNEeKTPUYECKHUM TOK B razax.
[Tnazma

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcB84ae

142

DJIEKTPUYECKUH TOK B BAKyyMe.
BakyymHbie mpu6opsI

143

DIEeKTPUUYECKHI TOK B
MOJTYTTPOBOTHUKAX

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc86fc

144

[TonynpoBoIHUKOBBIE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc84ae

145

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuibl TOKa U
HaIpsDKEHUS B LENU OCTOSIHHOTO
TOKA IIPU TOMOLIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIBHBIX
npubopoB" uiaK "3HaKOMCTBO €
uudposoii 1abopaTopueit 1o
¢usuke. [Ipumeps! u3MepeHust
(bu3MYECKUX BEJIMYHMH MTPH OMOIIU
KOMIIBIOTEPHBIX IaTYMKOB"

146

@uU3NYECKU IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO ONPEIETICHUS
MIHOBEHHOH CKOPOCTH"

147

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUs pu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHON
mwirockoctu" min "UccienoBanue
3aBUCHMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JBH)KCHUN"

148

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHue ycKkopeHus
CBOOOHOTO MaieHus " WIn
"N3yueHne NBUKEHHUS Tela,
OpOILIEHHOTO TOPU30HTAIBHO"

149

DU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHue NBUKEHUS Tela Mo
OKPY>KHOCTH C TTIOCTOSIHHOU T10
MOJYJIIO CKOPOCTBIO" Win
"HccaenqoBaHye 3aBUCUMOCTH
neprojia 0OpalieHusi KOHUYECKOTO



https://m.edsoo.ru/ff0c8a8a
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MAasITHUKA OT €ro MapaMeTpoB"

150

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue paBHOICHCTBYIOLIECH
CHWJIBI TIPU ABMXKEHUU OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH'" WK
"IIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
OpycKa 1Mo HaKJIOHHOH ITOCKOCTH
Ha 3a/IaHHO€ PaCCTOSIHUE OT €ro
Macchl”

151

Du3NYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CHJIT
YOPYTrOCTH, BO3HUKAIOIINX B
MPY>KUHE U PE3UHOBOM 00pasiie, OT
ux nedopmanuu" unu "Uzydenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUii
6110K"

152

du3nuecKuil MPakKTUKYM 110 TeEMe
"N3mepenne kodhHuImenTa TpeHust
10 BEJIMYUHE YTIIOBOTO
Kod¢uIreHTa 3aBUCUMOCTH
Frp(N)" nnu "UccnenoBanue
JBIDKEHUS OpycKa 10 HaKJIOHHOM
IUIOCKOCTH C NTEPEMEHHBIM

K03 HULMEeHTOM TpeHUs" Win
"N3y4yeHne qBUKEHUS Ipy3a Ha
BaJly C TpeHueM"

153

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHSI TBEPAOIO TEINA,
HMMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIUTENHOB 1
pacuér cu1 ynpyroctu" uim
"N3y4yeHne yCTOHYMBOCTH TBEPIOTO
TeJla, UMEIOIIETo TUI0MA/lb OMOpHI"

154

Pu3HYeCKUl IPAKTUKYM 110 TEME
"N3mepeHune umnyibca Tesa no
TOPMO3HOMY IIyTH" WK
"N3mepeHue CuiIbl TATH, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIIS U
MOIITHOCTH CHUJIBI TSITH'" WIN
"CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJla ¢ UMITYJIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3auMozeiicTBun" wiu "M3mepenue
KMHETUYECKOW DHEPIuu Tella 1o
TOpPMO3HOMY IyTH"

155

OU3NYECKUI TPAKTUKYM 10 TEME
"N3y4yeHne n30TepMHUECKOTO
nporecca (PeKOMEH/I0BaHO




WCIIOIb30BaHKUE U(PPOBOH
naboparopun)" unu "M3zydenue
HM30XOPHOIO Mpolecca” uiu
"N3ydenne n3obapHoro mporecca”
unu "IIpoBepka ypaBHEHUs
CcOCTOSIHUS"

156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHoi
TEIUIOEMKOCTH" HIIH
"UccnenoBanue mpolecca
OCTBIBaHUS BellecTBa' UIIN
"UccnenoBanue aauadaTHOTO
npouecca" unu "M3yuenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUSA KUIKOCTEN"

157

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Hin
"U3mepeHue yaenbHOM TemIOThI
raBieHus apaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepenue abcotoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl [apoB B MOMEIEHUN".
W3mepenue koadpuirenra
MTOBEPXHOCTHOT'O HATSKEHUS

158

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HaGmtonenue mpeBpalieHus
SHEPTUH 3apSKEHHOTO
KOHJICHCATOPa B SHEPTHUIO
U3JIy4EHUs CBETOANOA" NN
"N3y4yeHne npoTekaHus TokKa B
LIETH, Co/IepXkKalleil KoHaeHcarop"
nunu "Pacnpenenenre pa3HoCTu
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
KOHJIEHCAaTOpOB"

159

@u3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue cMEaHHOTO
COEIMHEHMS PE3UCTOPOB' WIIH
"N3mepenue yaenpHOoro
CONPOTUBIIEHNUS TPOBOIHUKOB" UIIN
"HccnenoBaHue 3aBUCUMOCTH CUJIBI
TOKa OT HAIPSDKEHUS JJIs1 JTAMITbI
HaKaJuBaHus"

160

DU3NYECKUI TPAKTUKYM 10 TEME
"Habmonenue anmektponusa’ uim
"U3mepenue 3apsna
OJIHOBAJIEHTHOI'O MOHA'" HJIN
"HccaenoBaHue 3aBUCUMOCTH




COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temneparypbl" win "CHATUE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKHU Auoaa"

161

PesepBHelit ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"Kunematuka"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc8f6c

162

PesepBubIil ypok. O6001eHIE 1
CUCTEeMAaTH3aIHsI 3HAaHHUH 110 TeMe
"lmnamuka"

163

PesepBHelit ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHHUI TI0 TeMe
"CraTtuka TBep0ro Tesna”

164

PesepBubIil ypok. O600611eHIE 1
CUCTEMaTHU3aIlUs 3HAHUM 110 TeMe
"3aKOHbI COXpaHEHUs! B MEXaHUKe"

165

PesepBHeIil ypok. O000IICHHE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"OCHOBBI MOJIEKYIISIPHO-
KHHETUYECKON Teopun"

166

PesepBHeIil ypok. O000IICHHE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"Tepmoaunamuka. TeraoBbie
MalluHbI"

167

PesepBHrlit ypok. O600111eHNE U
CHCTEMAaTH3allHs 3HAHMH 110 TeME
"ArperatHble COCTOSIHUSI BEIIECTBA.
®da3zoBble nepexo bl

168

PesepBHelit ypok. O600111eHNE 1
cucreMaTrmu3anus 3HAHUH 110 TEME
"DnexTpuueckoe nojue"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c8c56

169

PesepubIil ypok. O6006111eHIE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"[1ocTOSIHHBIN 1eKTpUYECKUH TOK"

170

PesepBHelIit ypok. O600111eHNE 1
CUCTEeMaTH3alus 3HaHUH 110 TeMe
"Toku B pa3nn4HbIX cpepax”

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

11 KJIACC

Ne
/i

Tema ypoka

KomnmnuectBo yacoB

Bcero

KonTpo
JILHBIE
paboThl

[Ipaktn
YECKUe
paboTHI

[ara
M3y4YeHUs

DIIEKTPOHHBIE
¢ poBkIe
oOpasoBarenbHbIe

pecypcsl

Bzanmoneiicreue 1
MIOCTOSIHHBIX MarHUTOB U
MIPOBOJHHUKOB C TOKOM.
MarauTHOe 110J1€. I MIore3a
AmMriiepa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c9778

BekTop MaraHuTHO#M 1
vHAyKIuu. [IpuHomn
CYNEpPHO3UIIMU MAaTHUTHBIX



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

noJyiel. JIMHUY MarHuTHOU
WHIYKIAH

3 MaruuTtHoe moJje 1 but6mmoreka [IOK
IPOBOJIHUKA C TOKOM. OTIbIT https://m.edsoo.ru/ff
Opcrena 0c98fe

4 Cuna Ammepa, ¢ 1 bubnmoreka [JOK
HarpaBJIeHUE U MOIYJIb https://m.edsoo.ru/ff

0c98fe

5 Pemenue 3amau 1

6 [Ipumenenue 3akoHa 1 bubnmoreka [JOK
Awmrepa. https://m.edsoo.ru/ff
DNEKTPOU3MEPUTETbHBIE 0c9ac0
IPUOOPHI

7 Cuna Jlopenna, e 1 bubmmoreka [JOK
HAIpaBJICHUE U MOYJIb. https://m.edsoo.ru/ff
JIBrKeHUE 3apsHKEHHOM 0c9df4
YaCTHIIBI B OJTHOPOJIHOM
MarHUTHOM T10JIC

8 Pewmenue 3amau 1

9 Pa6ota cuitbl Jlopenna 1 bu6nmorexa LIOK

https://m.edsoo.ru/ff
0c9df4

10 | Pemenwue 3amau 1

11 | MarauTHOE 10JIC B 1
BEIIICCTBE.
deppomarHeTuky, napa- u
JTMaMarHeTHKH

12 | OcHoBHBIE CBOIICTBA 1
(beppoOMarHeTHKOB.

IIpumeHeHue
(dbeppoMarHeTUKOB

13 | Pemenue 3amay mo Teme 1
"MarnutHoe noJje"

14 | Pemenue 3a1a4 mo Teme 1
"MarunutHoe noje"

15 | SIBieHue >MeKTPOMAarHUTHOM 1 bubnuorexa [JOK
uHyknuu. [ToTok BekTopa https://m.edsoo.ru/ff
MarHUTHOM MHIYKIIUH Ocal50

16 | OJ1C unnykimmn 1

17 | 3akoH 371€KTpOMarHUTHON 1
unaykiun Oapazes

18 | BuxpeBoe aneKTpudeckoe 1
nosne. Toku Oyko

19 | BJ1C uHIYKINHU B 1 but6mmorekxa [IOK
JBUKYIIUXCS TPOBOJHUKAX https://m.edsoo.ru/ff

0cal50

20 | Pemenue 3amau 1

21 | IlpaBumno Jlenna 1

22 | UanyktuBHOCTh. Karymika 1

HWHAYKTUBHOCTHU B LICTIN
IIOCTOSAHHOI'O TOKa



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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23

SBiIeHNE CAMOMHTYKIINH.
O/1C camouHyKIIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff
0ca600

24

3H€pI‘ A MAarHuTHOI'O I1OJIsA
KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

25

Penrtenue 3amau

26

O6006menne u
cUCTEeMaTH3alus 3HAHHUH 110
TeMe "DneKkTpoarHaMuKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Ocab82

27

KonrtponbHas padora 1mo
TeMe "DnekTpoarnHamMuKa"

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocad58

28

KonebarensHas cucremMa.
CB00OOIHBIE KOJIEOAHUS.
l"apmonnueckue konebanus

bubmnoreka IIOK
https://m.edsoo.ru/ff
Ocaf06

29

Kunemaruueckoe u
NUHAMHYECKOE OIMCAaHUE
KOJIe0AaTeIbHBIX IBUKEHUI

30

DHEPreTU4ecKoe OMrUCaHue.
BriBog tuHaMmaeckoro
OINMCAHMS TAPMOHUYECKUX
KoJIeOAaHMH U3 UX
SHEPreTUYECKOro 1
KMHEMATHYECKOT0 OIMMCaHUS

31

Ammuintyna u ¢asza
KoJIe0aHut

32

[Tepuon 1 yacrora
kosneOanuil. [lepuon manbix
CBOOOIHBIX KOJICOaHUM
MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CcBOOOIHBIX KOJIEOaHUI
NPY>KUHHOTO MasiTHUKA

33

3aryxaroiye KojaeOaHusl.
BrinyxaeHHbIe KOJIeOaHMs.
Pe3onanc

34

ABTOKOJIEOaH U

35

Penrtenue 3anau

|

36

VYpok-koHpepeHuus
"MexaHnuyeckue KoyuedaHus
B MY3bIKaJIbHBIX
WHCTpyMeEHTax"

37

0O00011eHne 1
cHCTeMAaTH3aIys 3HaHUH 110
TeMe "MexaHnuecKne
KoseOauus"

38

DJIEKTPOMAarHuTHbHIE
konebaunst. KonebarenpHbIi
KOHTYP

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cbh820

39

®opmyna Tomcona. Cs3b
aMIUIMTY/IBI 3apsiia

bubnunoreka LIOK
https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

KOHJIEHCATOpa C
aMILTUTYJI0M CHJIBI TOKA B
K0J1e0aTEIbHOM KOHTYpE

Och9c4

40

3aKOH COXpaHEHMsI SHEPTUU
B HJICAJIBHOM
K0JIeOATEITHbHOM KOHTYpE

41

3aTyxaroiue
AJIEKTPOMArHUTHBIC
KoJjieOaHus. BeiHyKIeHHbIE
AJIEKTPOMATrHUTHBIC
KoJIeOaHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbb86

42

IIepemennslii TOK. Pe3ucrop
Y KOHJICHCATOP B LICTIH
IIEPEMEHHOT0 TOKA

bubnunorexa LIOK
https://m.edsoo.ru/ff
0cbd34

43

KaTy'H_IKa HHAYKTHBHOCTHU B
LCIHU IICPEMCHHOI'O TOKA

44

3axon Oma mis
AIEKTPUYECKOHN LETH
MIEPEMEHHOT0 TOKa

45

MoOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JICUCTBYIOILIEE 3HAYCHUE
CHJIbl TOKA U HaIPSKEHUs

46

Pe3oHaHC B 2JIEKTpUUYECKOM
IeIn

47

Pemenne 3agau

48

Wneanpubrit
TpaHchopmartop.
[IpousBoacTBO, eperaya u
notpebieHue
AEKTPUYECKON SHEPTUU

49

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJACTBE
anekTposneprun. Kynprypa
HACIIOIB30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HH

bu6nuorexa [IOK
https://m.edsoo.ru/ff
Occ324

50

Pemenue 3amau

51

Penrtenue 3anau

|

52

O6061eHne u
CUCTEMaTU3alus 3HAaHUN 110
TeMe "DJIEeKTpOMarHUTHbIE
KoseOaHus"

53

MexaHnuecKknue BOJIHBI.
XapakTepUCTUKH
MEXaHUYECKUX BOJIH

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Occab4

54

CBoiicTBa MEXAaHUYECKUAX
BOJIH

55

3BYyK. XapaKkTEepUCTUKH
3ByKa

bubnunoreka LIOK
https://m.edsoo.ru/ff
OcccOc

56

NHdpa3Byk u yabpTpas3ByK.



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c

[IlymoBoe 3arpsisHEeHHE
OKPYKaroIIEe Cpeibl

57

Penrtenue 3amau

58

DIEKTPOMArHUTHBIE BOJHBI.
N3nyuenne
AJIEKTPOMATrHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ff
Occfe0

59

OHeprus
AJIEKTPOMArHUTHBIX BOJIH.
CBolicTBa
AJIEKTPOMATHUTHBIX BOJIH

60

[Tkana 351eKTpOMarHuTHBIX
BOJH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[IpuHIMIIBI paIMOCBSI3U U
TEJICBUICHUS.
Panuonokanus.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKpYyXKarolen
cpeasl

62

KonTponbHas padoTa 1mo
teme "Konebanus u BOTHBL"

bubnuoreka [{OK
https://m.edsoo.ru/ff
Occ6f8

63

CaerT. 3akoH
MIPSIMOJIMHEMHOTO
pacnpoCcTpaHEHHUs CBETa

bubnuoreka [{OK
https://m.edsoo.ru/ff
0cd350

64

Pemrenue 3agaq Ha
IIPUMEHEHUE 3aKOHa
IIPSMOJIMHEMHOTO
pacpoCTpaHEHUs CBETa

65

Otpaxenue csera. [lnockoe
3epkaino. Cpepuueckoe
3epKajo

bubanoreka LIOK
https://m.edsoo.ru/ff
0cd4e0

66

ITpenomiieHue cBera.
AOGCOTIOTHBIN U
OTHOCHUTEIIBHBIN 110Ka3aTeNb
npesnomienus. [lomnoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIN Yo MOJIHOTO
BHYTPEHHETO OTPa’KEHUS

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Ocd7f6

67

Penrenue 3amaud Ha
IIPUMEHEHNE 3aKOHOB
OTpa)KeHI/ISI 158 HpeJ'IOMJ'IeHI/ISI
cBeTa

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd67a

68

Xon J1ydeil B mpu3Me.
Hucnepcus cera. CroxXHbIM
cocraB Oemoro ceta. L{BeT

69

JInnsel. DokycHoe
PAcCTOSIHUE U ONTHYECKAS
CHJIa JIMH3bI

bubnunoreka LIOK
https://m.edsoo.ru/ff
Ocddle

70

[Toctpoenue nzobpaxeHuii B
JMH3aX ¥ UX CUCTEMaX.



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

VYBennueHue JTUH3EI

71 | Pewenue 3a1a4 Ha
MIOCTPOCHHE N300PAKEHHIA,
MOJTy4aEMBbIX C TIOMOIIBIO
JIVH3
72 | I'ma3 xak onTuyeckas
cucreMa
73 | Pemenue 3anau. Ilpenens
PUMEHUMOCTH
T€OMETPUYECKON ONTUKHU
74 | CKOpOCTh CBETa U METOJIbI
€ U3MEPCHHUS
75 | ducnepcus cBeta
76 | UuTepdepenius ceera bubnmnoreka [HOK
https://m.edsoo.ru/ff
Oced22
77 | KorepeHTHbIE HCTOUHUKH.
YciioBus HAOIOICHHST
MaKCHMYMOB U MUHUMYMOB
78 | Pemenue 3amay
79 | Ilpumenenue
uHTephepeHIUN
80 | Hudpaxmus ceera bubnmoreka [JOK
https://m.edsoo.ru/ff
Oced22
81 | dudpaxuuonHas pemeTka.
VYcnoBue Habmo1eHUs
TJIABHBIX MAKCUMYMOB
82 | Pemenue 3amau
83 | IlonepeyHOCTH CBETOBBIX bubnuotexa [JOK
BouH. [lonsipu3arus cBeta https://m.edsoo.ru/ff
Ocf02e
84 | Pemenue 3amau
85 | CeeroBble SBJICHHS B
npupoJie
86 | O600mEeHnEe 1
CUCTEeMAaTH3aIHsI 3HAHHH 110
teme "OnTtuka'
87 | KonrpomnbHas pabora 1o bubmuorexa [IOK
teme «ONTHKaY https://m.edsoo.ru/ff
0cf6f0
88 | I'paHMIIBI MPUMEHUMOCTH bubnuotexa [JOK
KIITACCHYECKON MEXaHUKH. https://m.edsoo.ru/ff
3aKOHBI SJIEKTPOIUHAMUKHU U 0cf862
MPUHIIAIT OTHOCUTENILHOCTH
89 | IMocTynaTel cCeMATEHOM bubmmoreka [JOK
TEOPHH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff
0cf862
90 | IIpocTpaHCTBEHHO- bubnuorexa [JOK

BPEMEHHO! UHTEPBaJl.
ITpeoOpazoBanms JlopeHria.

https://m.edsoo.ru/ff
Ocfa4?2



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

VYcioBue NpUYMHHOCTH.
OTHOCUTENBHOCTD
OJTHOBPEMECHHOCTH.
3aMmeyIeHHE BpEMEHU U
COKpAIIICHUE JUTUHBI

91 | DHeprus M UMITYIIbC bubnmoreka [JOK
PEIATHBUCTCKON YaCTHIIBI https://m.edsoo.ru/ff
Ocfc68
92 | CBs3b Macchl ¢ PHEpruen u bubnuorexa [JOK
UMITYJIbCOM PEISITUBUCTCKOM https://m.edsoo.ru/ff
YaCTHUIIbl. DHEPTHUS ITOKOS Ocfc68
93 | PaBHOBecHOE TEIJIOBOE
U3JTy4YCHUE
94 | 3akoH cmemeHus Buna
95 | I'mmore3a M. Ilmanka o bubnuoreka [IOK
kBaHTaX. ®OTOHBI https://m.edsoo.ru/ff
Ocfel6
96 | DHeprus u umiyIibsc GoTOHA
97 | ®otordhdext. OmbITH bubmmoreka [JOK
A.T. CroneroBa. 3aKOHbI https://m.edsoo.ru/ff
dororddekra Ocffc4
98 | VpaBHeHue DiHIITEHA 115 bubmuoteka [IOK
doroaddexra. "Kpacuas https://m.edsoo.ru/ff
rpanuna” gorosddexra 0d015e
99 | Hasnenue cBera. OnbiThl I1. bubmuorexa [JOK
H. JleGeneBa https://m.edsoo.ru/ff
0d04a6
100 | BoHOBBIE CBOICTBA YaCTHUII
101 | Boxssl ae bpoits. Jnmuaa
BOJIHBI Ji¢ bpoins u
pa3Mepbl 00JacTH
JIOKAIIM3aluU JBUKYIIeHCs
YaCTHIIBI
102 | KopnyckynsipHO-BOJTHOBOMA bubmuorexa [IOK
JyaJi3M https://m.edsoo.ru/ff
0d0302
103 | Audpakmmst 2IeKTPOHOB Ha
KpHCTajIax
104 | Cnenuduka n3mMepeHuit B
Mukpomupe. COOTHOIIEHHS
HEOIPEAETEHHOCTEN
I'eitzenOepra
105 | Pemenne rpadpuueckux
3a1a4
106 | Pemenue pacuéTHbIX 33124
107 | KonTponbsHas paboTa 1o bubnuoreka [JOK

temaMm: "OcHoBel CTO",

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0cfe16
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"KopnyckynsipHO-BOJIHOBO#
nyanusm"

0dOca8

108 | O1bITE IO UCCIIETOBAHUIO but6mmoreka [IOK
CTPOCHHS aTOMa. https://m.edsoo.ru/ff
[TnaneTapnas MoJieIb aToMa 0d091a
Peszepdopna

109 | ITocrynatst bopa bubnuotexa [JOK

https://m.edsoo.ru/ff
OdOafa

110 | Buasl ciektpoB. CriekTp Bbu6muotexa [JOK
YPOBHEW SHEPTUU aTOMa https://m.edsoo.ru/ff
BOJIOPOIA 0dOafa

111 | CnonTanHoe U
BBIHYXJICHHOE H3JTyICHHC
CBETa

112 | Jlazep

113 | HyknoHHas Moseb apa Bbu6mmoteka [JOK
I'eiizenOepra-lBaHeHKoO. https://m.edsoo.ru/ff
3apsia ¥ MacCoOBOE YKCIIO 0dofd2
anpa. M3oTomnsl.

PainoakTHBHOCTH

114 | 3ak0H paauOaKTUBHOTO bu6nmorexa LIOK
pacnazna. CBoiicTBa https://m.edsoo.ru/ff
HOHHU3HUPYIOIIETO 0d1162
n3ny4yeHus. Bousaue
pPaZOaKTUBHOCTH Ha KUBBIC
opranusmsl. Jlozumerpus

115 | DHeprus cBsA3M HYKJIOHOB B bubmuoteka [IOK
sape. SInepHbIe CHITBL. https://m.edsoo.ru/ff
Jedext maccol siapa. 0d1356
S nepHble peakuuu.

SnepHbie peakTOpHI.
[IpoGnems! ympaBisieMoro
TEPMOSIIEPHOTO CHHTE3A.
DKOJIOTHYECKUE aCTIEKThI
pa3BUTHUSA AEPHON
SHEPTeTHKU

116 | MeTobl perucTpanuu u bubmuorexa [IOK

HACCIENOBAHUS https://m.edsoo.ru/ff
AJIEeMEHTAapHbIX YaCTHII. 0d0e38
DyHIaMEHTAIIbHBIE
B3aMMOJICUCTBHUS. baproHBl,
ME30HBI U JICTITOHEI.
IIpencrasnenue o
CrangapTHON MOJENH.
KBapk-riroonHas Mojienb
aJPOHOB

117 | ®usuka 3a npeaenaMmu

CrangapTHON MOIEIH.
TémHas Marepus U TEMHas
sHeprud. EnuHcTBO
(bu3nUeCcKoil KapTHHBI MUpa



https://m.edsoo.ru/ff0d0ca8
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118

OTanbl pa3BUTHUSA
aCTPOHOMHUHU. JHAUCHHUE
ACTPOHOMHUU

but6mmoreka [IOK
https://m.edsoo.ru/ff
0d1784

119

[IpuMeHHMOCTB 3aKOHOB
bu3uKY 111 O0BSICHEHUS
MPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTobI
ACTPOHOMUYECKUX
HUCCIEeN0BaHUN

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOTIBI,
paIuoTEeIeCKOIHI,
BHeaTMochepHast
ACTPOHOMHUS

121

Bun 3Bé3anoro Heba.
CozBes3aus, spkue 3BE31pbl,
IUIAHETHI, UX BUIUMOE
JIBIDKCHUE

122

ConneyHas cucrema.
Comnnue. Conneunast
AKTUBHOCTh. VICTOYHHK
sHeprun CoJiHIA U 3BE3]T

123

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTHUKHU.
Jnarpamma "cnieKTpajbHBIN
KJIaCC — CBETUMOCTB"

124

3Be3 bl TIIaBHOM
[IOCJIEI0BATEILHOCTH

125

BnytpenHee ctpoeHue
3B&311. COBpEMEHHbIE
MIPEICTABICHHSI O
MPOUCXOXKICHUU U
spoyrony CoHIIA U 3BE3/.
DTaIlbl )KU3HU 3BE3]T

126

Muneunsiii [1yte — Hama
lanaktuka. TuUnbsl ranakTuk.
YEpHbIe ABIPHI B s1pax
TaJIAKTUK

127

Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa06ma.
Teopus bonpmoro B3peIBa.
PenukroBoe n3nyuenue

128

MacmrabHasi cTpyKTypa
Bcenennoii. MeTaranaktuka

129

Hepeménnsie mpobiieMsl
ACTPOHOMHH

130

DuU3nYeCKui MPAKTUKYM T10
teme "UccnenoBanue
MAarHMTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOMCTB
dbeppomMarHeTUKOB" UIu



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

131

PuU3NYECKU IPAKTUKYM 110
teme "M3mepenue cuibl
Awmnepa" win "U3yuenue
3aBUCUMOCTH CWJIbI AMIiepa
OT CHWJIbI TOKA" WUJTH
"OnpenenieHue MarHUTHOU
WHIYKIIMYA Ha OCHOBE
n3MepeHus cuibl Amrmepa'

132

Pu3NYECKU IPAKTUKYM 110
teme "UcciaenoBanue
SIBJICHHSI DJIEKTPOMArHUTHOM
WHIYKIUU'" WIn
"OnpeneneHre HHIYKIUH
BUXPEBOT'O MarHUTHOTO
rmoJis"

133

Pu3nyecKuil MPaKTUKYM I10
teme "HccnenoBanue
SBJICHUS] CAMOMHIYKLIUH"
uiun "Coopka Moenu
3JIEKTPOMArHUTHOTO
reHeparopa’

134

Du3HYECKUN IPAKTUKYM 10
teMme "U3mepenue nepuona
CBOOOJHBIX KOJeOaHUH
HUTSHOTO U IPYKHUHHOTO
MasITHUKOB"

135

Pu3NYeCKU IPAKTUKYM T10
teme "[IpeobpazoBanue
SHEPrUM B MPYKUHHOM
MasiTHUKE"

136

Pu3NYECKU NPAKTUKYM 110
teme "HccnenoBanue
MEPEMEHHOTO TOKa Yepe3
MIOCJIEI0BATENBHO
COEIMHEHHBIE KOHEHCATOP,
KaTyIIKY ¥ pe3ucTop’ uin
"UccnenoBanue pabOThI
VCTOYHUKOB CBETA B LIENIN
MIEPEMEHHOT0 TOKa"

137

Pu3NUECKU IPAKTUKYM I10
teMe "M3yuenue
[apaMeTpOB 3BYKOBOM
BOJIHBI"

138

Pu3nYecKuil NPAKTUKYM 110
teme "M3mepenue
IIOKA3aTelsl PEIOMIICHUS
crexna" win "Ilonydyenue
M300pakKeHHS B CUCTEME U3
IJIOCKOT'O 3€pKaja U JIUH3bI"




139

®uU3nYeCcKui MPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTOsIHUS OT BellecTBa (Ha
IpUMEpPE KUJKUX JTUH3)"
win "M3mepenne GoKycHOro
PacCTOSHUS PACCEUBAIOIINX
uH3"

140

Du3nYecKuil MPaAKTUKYM I10
teme "HaOmoenue
nudpakiuy,
UHTEpPEpeHINN U
NoJIsIpU3aluy cBera"

141

Pu3nYeCcKuil IPAKTUKYM 110
teme "OnpeneneHue
HMITYJIbCa U SHEPTHUHI
PENSATUBUCTCKUX YacTHIL (TI0
¢dororpadusM TpeKoB
3apsHKEHHBIX YaCTHIl B
MarHuTHOM T1oJie)"

142

Pu3nyecKuil MPaKTUKYM I10
teme "U3mepenue
nocrosiHHou [limanka Ha
OCHOBE MCCIIEJOBAHUS
dororddexra" nunum
"HUccnenoanue
3aBUCUMOCTH CHJIBI TOKa
4yepe3 CBETOANO] OT
HanpspokeHus"

143

Pu3NYECKU NPAKTUKYM 110
teme "HccnenoBanue
CIIEKTpa pa3peKEeHHOT O
aTOMapHOT0 BOJOPOJa U
MU3MEPEHHE MMOCTOSTHHON
PunGepra”

144

Pu3nYecKuil IPAKTUKYM 110
teMe "HMccnenoBanue
paanoakTUBHOTO (poHA ¢
HCII0JIb30BaHUEM
nosznmerpa i "M3yduenue
HOTJIOIIEHUS OeTa-4acTHuI]
aJTrOMUHUEM "

145

Pu3NYECKU IPAKTUKYM I10
teme "HaOnmronenus
3BE3HOTO HEOA
HEBOOPYKEHHBIM I'J1a30M C
HCIOJIb30BaHUEM
KOMIBIOTEPHBIX
MPUIIOKEHUI IS
ONpeAesICHUS MOJT0KEHUS
HeOeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy:




OCHOBHEIE CO3BE3IHS
CeBepHoro nosymapus 1
SpKue 3BE3b1" MU
"HaOmroacHus B TEICCKOII
JIyHbI, UIaHET, TyMaHHOCTEH
1 3BE3JIHBIX CKOILJICHUH"

146

0O0001EeHuEe 1
cUCTeMaTH3aIHs 3HaHUMH.
Ponw dusuku u actpoHomun
B DKOHOMHYECKOIM,
TEXHOJIOTHYECKOH,
COIIMAJIbHON M DTHYECKOM
chepax neaTenbHOCTH
YeIoBeKa

147

O06o061IEHNE U
cucTeMaTH3aIus 3HaHu.
Ponb u mecTo puzuku u
aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

148

O06o0mmenue u
CHCTeMaTH3alus 3HaHUH.
Poub ¢pusndeckoii Teopun B
bopMHUpPOBaHUH
MPEJCTaBICHUN O
¢bu3nueckoil kapTHHE MHpa,
MeCTO (PU3HUECKON KapTUHBI
MHpa B 001IEM psay
COBPEMEHHBIX €CTECTBEHHO-
HaY4HBIX IPECTaBICHUN O

pUpoJIe

149

O06o061IEHNE U
cUcTeMaTHu3alus 3HaHUH 10
teme "Kunematuka"

150

0O00011eHNEe U
CHUCTEMAaTU3aIMs 3HAHUH 110
Tteme "Kunemaruka"

151

O060061EHNE U
CHUCTEMAaTU3als 3HaHUH 110
teme "Jlunamuka"

152

0O0001eHne n
cucTeMaTu3alus 3HaHuM 110
teme "CTaTuka TBEpI0ro
Tena"

153

O6o0menue u
CHCTeMaTH3alus 3HaHUH T10
TeMe "3aKOHBI COXpPAHEHUS B
MexaHuke"

154

O0o061IcHuE U
cHCcTeMaTH3amys 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJISIPHO-
KMHETH4YeCKOU Teopun"




155

0O000menue n
cucTeMaTu3aIys 3HaHuM 110
teme "TepmoarHamuka.
TenmnoBsie MalInHb"

156

0O0001EeHuEe 1
cucTeMaTu3aIys 3HaHuM 110
Teme "ArperatHbie
COCTOSIHHS BEIIICCTBA.
®dazoBbie Nepexoab"

157

O6o06mieHue u
cUCTEeMaTH3alus 3HAHHUH 110
teMe "DIeKkTpuyeckoe noJe'

158

0O0001EeHue 1
cucTeMaTu3aIys 3HaHuH 110
teMe "IlocToAHHBIN
AJIEKTPUYECKUH TOK"

159

O06o061IEHNE U
cHUCTeMaTU3alus 3HaHUH 110
teme "TOoKM B pa3IMuHbIX
cpemax”

160

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaHUH 10
TeMme "MaruutHoe noJe"

161

PesepBHBIi ypOK.
O6o061eHne u
CHUCTEMaTU3alus 3HAaHUN 110
TeMe "DJIEKTpOMarHuTHast
WHIYKIUs"

162

PesepBHBIi ypOK.
O06o06mIeH e U
cucTeMaTu3aIys 3HaHuH 110
TeMe "MexaHn4yecKue
KoyicOaHms"

163

Pe3epBHBI ypOK.
0O00011eHue U
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "DIEeKTpOMarHuTHbBIE
Kosiebanus"

164

Pe3epBHBIN ypOK.
O06o06mIcHuE U
CHCTeMaTH3amys 3HaHUH 110
Teme "MexaHHdecKue 1
3JIEKTPOMArHUTHBIE BOJHBI"

165

PesepBHBIi ypOK.
0O000m1eHne n
cUCTEeMaTU3aLus 3HaHUH 110
teme "Onrtuka"

166

PesepBHBIi1 ypOK.
0O0001eHue n
cucTeMaTu3aIus 3HaHui 1Mo
teme "OcaoBrl CTO"

167

PesepBHBII yPOK.




0O000menue n
cHUCTeMaTU3alus 3HaHUH 110
teme "KopnyckynsipHo-
BOJIHOBOM yanu3m"

168 | PezepBHBIii YpOK.
O6o0meHue u
CHUCTEMAaTHU3AIUs 3HAHHUH 10
teme "®u3nka aroma"

169 | Pe3epBHBIii YPOK.
O0o061IeH e U
CHCTEMAaTH3alMs 3HaHUH 10
Teme "®Ou3nka aTOMHOTO
sJipa v DJIEMEHTAPHBIX
qactur”

170 | Pe3epBHbIil YPOK.
O6o006menne u
cUCTEMaTH3alus 3HAHHH 110
TeMe "DIeMEHThI
actpoduzuxu"

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

» Ouszuka / KacesiHoB B.A., OOmIecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «JIPODAY;
AKITMOHEPHOE 001IecTBO «M3marenbcTBO «[IpocBemienne»
* O®usmka, 11 xmacc/ KacesHoB B.A., OOmECTBO ¢ OrpaHUYCHHOHW OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3marenscTBo «IIpocBenienner»

PeivkeBnu A, II. ®wuswka. 3amagawmk 10-11 xm.: mocobue mus  oOmieoOpas3osar.
Yupexaenuii/ AL PeiMkeBuy. — M.: Hpoda, 2006. — 188c.;
Mapon A. E. ®usuka. 10 xnacce: quaaktTudeckue Mmatepuansl — M.: Ipoda, 2006

METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. B.AKacbsanoB ®uzuka 10 xi. IIpodusnbHbii ypoBeHb: yued.nist o0mieodpazoBar.
yupexaenuit. — M.: [Ipocda, 2012. — 428 c.;

2. PeivkeBnu A. II. ®usmka. 3amaunmk 10-11 ki.: mocobue s o0meoOpa3oBar.
VYupexnennii/ A.Il. PeivkeBuda. — M.: JIpoda, 2011. — 188c.;

3. Mapon A. E. ®usuka. 10 knacc: aumaktudeckue Mmarepuansl — M.: Jlpoda, 2011;

4. Ilporpammel asi 001meoOpa3zoBaTeNbHbIX yupexaeHuid. ®duzuka. ActpoHomus. — M.
Hpoda, 2010.

5. Empkun B.M. HeoObrunbpie yuyeOHbIe MaTepuasibl 1o (¢u3uKe: 3agadd, TeCTHl,
nmpakThuueckue  pabotel. —  M.: [koma-mpecc. —  2001. - 80c.: wn;
6. CD ®wusuka, 7-11ki1. bubnnoTexa HarjIsIHBIX ITOCOOMIL;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

1. ®enepanbHblil LEHTP HHPOPMALMOHHO-O00PA30BATEIBHBIX PECYpPCOB [DIIEKTPOHHBIN
pecypc]. — Dnekrpon.aaH. — Pexxum nocrymna: http:/fcior.edu.ru

2. Enunas xonmekuus udpoBBIX 00pa30BaTEeNbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]. —
Onektpon.aaH. — Pexxum mpoctymna: http://school-collection.edu.ru

3. Knacchas ¢usuka - uid 110003HaTeNbHBIX [ DIEKTPOHHBIN pecypc]. — DIeKTpoH.JaH. —
Pexxum noctyma: http://class-fizika.narod.ru

4. ®Ou3NUeCcKuil SHIUKIONEANYECKUN CIIOBaph [DIEKTPOHHBINA pecypc]. — DIEKTPOH.1aH. —
Pexxum nocryma: http://www.all-fizika.com

5. @usmka. ru [DneKTpoHHBIH pecypc]. — OnekTpoH.nmaH. — Pexum pgocryna:
http://www.fizika.ru

6. ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa3OBaAHHS
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