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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeIHEro o01ero oopazoBanus pa3paboTaHna Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opraam3anusax Poccuiickoii  Denepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTEIbHbBIC
HPOTrpaMMBl.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEILHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMeTa ¢ y4€ToM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, IOTUKU y4eOHOTO0 Ipoliecca,
BO3PACTHBIX 0cOOeHHOCTeH oO0yvaromuxcs. [Iporpamma no gusmke gaér npeacTaBaeHue o LemsX,
coJiepKaHuu, o01ell cTpareruu 00y4eHusl, BOCIIUTAHUS, U Pa3BUTHUS 00Y4aIOLIUXCsl CPEICTBAMU
yaeOHoro npeamera «Puszuka» Ha yriyOaEHHOM ypOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aqauu
npodecCHOHAIBbHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCIOBMH Ul MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOIUMBl JUIsl MPOJOJDKEHUST 00pa3oBaHUS B  OpraHU3alUsaX MpPOPEcCCHOHAIbHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAHUpPYEeMble pe3ysbTaThl OCBOEHHUS Kypca
(Gu3uKU Ha YPOBHE CPETHETO 001Iero 00pa30BaHMsL: IMYHOCTHBIE, METalpeIMETHBIE, IPEIMETHbIE
(1a yriyonéasomM ypoBHe). HaydHo-MeTo10510TrHuecKoi OCHOBOM 1)1 pa3pabOTKX TpeOOBaHMIM K
JMYHOCTHBIM, METANpEJIMETHBIM M TPEIMETHBIM pe3ylbTaTaM OOyYaromIUXCsi, OCBOHMBIINX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpEIHEro ooIero odopa3oBaHMs Ha YriyOJIEHHOM YpOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKka» no rogam o0yyeHHUsI.

[IporpamMa 1O (QU3MKE WMEET NPUMEPHBIA XapakTep W MOXET OBITh HCIOIh30BaHA
YUUTEISIMHU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[Iporpamma 1O (QU3UKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY Yy4YUTENIeH U
IPEOCTABIsAET BO3MOXKHOCTH JUISI peaM3allii  Pa3jIMYHBIX METOJMYECKHX MOJIX0J0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTeIbHON 4acTH
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHMHA 00 OKpY>KarolleM MHpeE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomuei. Vcnonap3oBaHWe W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe 53HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYEHHsS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUPa 00yJaroerocs, B popMupoBaHue yMEHUH
NPUMEHSATh HAyYHBIH METOJI TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEeMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriyO6aE€HHOrO ypoBHS Mpeanoaraet
3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKMX M TEXHOJIOIMYECKHX MPHIIOKEHUH HM3y4EeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmMaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKU peannzalus 3TUX NPUHIUIOB 6a3upyeTcs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMcTBYIOLIEro (axrtopa
yuebHoro nporecca. J{is1 yriny6n€HHOro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B mepBoM citydae mpakTUKyM IPOBOJUTCS JTMOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). IIpu sToM mop paboramMu mpakTUKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000MEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo HKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJICHUE OOYYAIOUIMMUCS YMEHUSMH IPOBOAUTH TNpSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI PacYETHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliesia Kypca, TaK W MHTErpupys NpUMEHEHHE 3HAaHUM W3 pa3HbIX pasfenos. s
Ka4eCTBEHHBIX 3a/ad IMPUOPUTETOM SBJSIIOTCS 3aJaHus Ha OOBsCHEHUE/NpeacKa3aHHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3UKH T0KHO OBITH HEOOXO0MMOE JTadopaTOpHOE 0OOPYIOBAHKE IS BHIIOJTHEHUS YKa3aHHBIX
B IporpaMme 1o ¢u3MKe YYeHHUECKUX OIbITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreuyrBaeT MOCTAaHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe MO
bu3MKe KIIOYEBBIX JEMOHCTpAIMil AJIs HUCCIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M O0OecledynBaeTcss B pacyéTe OJHOTO KOMIUIEKTAa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIAMU U3Y4YeHHsI PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TO3HaHUS U  (HOpMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BAaHUEM (PU3NYECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTEIIbCTB;

(dbopMHpOBaHUE MPEJICTABICHUH 0 PO (PU3MKH JJIst pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JajbHEHIIeMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, YIIEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U
AIIEMEHTHI acTPOU3UKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
ABJICHUH B TIPUPOJE U JUIsl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHE (PU3UYECKHX OCHOB M MPHHLUIIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUIUUECKHUX
SKCIIEPUMEHTOB, aHAJlIW3a M HWHTEpIpeTanuu HWH(oOpManuu, onpeaeneHusi JAOCTOBEPHOCTU
MIOJIyYEHHOTO PE3YyJIbTaTa;

CO3JJaHUE YCJIIOBUM U PAa3BUTHUS YMEHUH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusimu @I'OC COO yrinyOnéHHbIN ypOBEHb H3YUEHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypoOBHE CpelHEero odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMHU  [IPOJIOJDKEHHE O0pa30BaHUS IO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaeHHBIN ypOBEHb) HA YPOBHE CPEIHEro o01ero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS NPUPOABI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOMAbI
ucciieIoBaHus (PU3HYECKUX SIBJICHUH.

DKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
dusuke.

Crioco0b! u3MepeHHs (U3NYECKUX BEJIUYMH (QHAJIOTOBbIE U LU(PPOBBIE U3MEPUTEIbHBIE
pUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BennyHuH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UJeabHAasl )KUAKOCTh, UJICaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, TPaHUIIbl €70 IPUMEHUMOCTH. PU3ndecKas TEOpHUs.

Pomp m mecto ¢u3uku B (OPMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3mepenue cuiibl TOKa U HaPsSKEHUS B LENH TOCTOSTHHOT'O TOKA IIPY IIOMOILH aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ nudpoBoil maboparopueii no ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pasznea 2. MexaHuKa.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCUY€Ta.

[Tpsmas 1 oOpaTHas 3a1a4l MEXaHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHuE NepeMelIeHU U
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTh KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX Tpa(UKH.

CBobosHoe najieHue. Y cKopeHue cBo00AHOro najieHus. J(Buxenue tena, OporeHHOro mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepuaibHOU TOYKU OT
BPEMEHHU U UX rpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BrkeHNE MaTepualbHON TOYKHU 10 OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuuyeckue YCTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHl: CIHAOMETp, JBHKEHHE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepeJaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapAaKTEPUCTHK JIBHIKECHUS.

CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpazoBaHre ABMKCHUI C UCTIOIH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKCHHOM IIPOCTPAHCTBE.



HaOnronenue nBuxkeHus Tena, OpOmEHHOr 0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HamnpasneHnue ckopocTy py JBUYKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOPE.

CpaBHeHue myTel, TPaeKTOpU, CKOPOCTEW IBMKEHHMS OJHOTO M TOT'O K€ TeJla B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

H3mepenne yCKOpeHus IpU NPSAMOIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBUKEHUU.

N3mepeHune yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHJ0BAHO HCI0JIb30BaHUE LU(POBOH
nabopaTopun).

N3yueHue NBUXKEHUS Teja, OpOLIEHHOIo TOpu30HTaIbHO. [IpoBepka runoTessl 0 npsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MIOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIA.

N3yuyenune aBuKEHUS Tea M0 OKPYKHOCTH € IOCTOSHHOMW 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IE€pHOAAa OOpaIleHUss KOHUYECKOrO MasTHHKAa OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepuuaneHbie cuctemsl oTcuéra. [IpuHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuina. [IpuHIun cyneprno3umnuu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTEpUAIBHONW TOYKHU.

Tpernit 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPAaBUTALlMOHHON M MHEPTHOW MacCCBhI.

Cuna TsDKeCTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOrO TaJeHHsi OT BBICOTHI HaJ
MOBEPXHOCThIO IUIAHETHl U OT Treorpaduyeckoil mupoThl. J[BHykeHHE HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadpduuuent tpenus. Cuiia conpoTUBIEHUS NMPU ABMXKEHUU Tella B JKMJKOCTH WM Trase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KCHHUS.

Masnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IOALIUIIHUKH, IBUXKCHHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmionenne nBrXeHus Tell B MHEPIMAIbHBIX U HEMHEPIUATBHBIX CUCTEMaX OTCUETA.

IIpuHIUIT OTHOCUTEIILHOCTH.

KaueHne nByX HMIMHIPOB WJIM IIAPOB PAa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEH PUIIOKEHHBIX K TEIy CHUJI C IPOM3BEJEHUEM MacChl Tella
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOICHCTBUS TEIL.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena nmpu yCKOpEHHOM MOIBEME U AJCHUH.

IlenTpOOEKHBIE MEXAaHU3MBI.



CpaBHeHUE CUII TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenune paBHOJCHCTBYIONIEH CHJI TP IBMYKEHUU OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[TpoBepka rumnore3bl O HE3aBHUCHUMOCTH BpPEMEHM JBHXKEHHS Opycka I10 HaKIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B NPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

N3yueHue IBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 JNErkuii OJ10K.

N3mepenue ko3¢ uiieHTa TpeHus 10 BEIMYUHE YIIIOBOro KO3 PUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXEHUS Opycka [0 HAaKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

W3ydeHne NBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesIbHOE JIBUKEHUE TBEPJOTO Tea.
MoMEHT cuiibl OTHOCUTENBHO ocu BpauleHus. Ilnedo cumbl. CnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHHueCKHuEe yCTpPOHCTBA M TEXHOJIOTMUECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pemeéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO TEJla, UMEIOLIETO MJIOIIAb OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeEXAHUKe.

HNMItynsC MaTepUaIbHOW TOYKH, CUCTEMbI MaTepHAIbHBIX TO4YeK. L[eHTp Macc cucTeMsbl
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHNH LIEHTpa Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TEINA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

MomeHT umnyibca MaTepuanbHOM TOYkW. IIpencraBiieHHEe O COXpaHEHMHM MOMEHTa
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemernieHuu. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOIIHOCTB CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIrUH MATEPUATILHON TOYKH.

[ToreHnnanpHble U HEMOTEHIUANBHbIE cuibl. [loTeHnumanbHas sHeprus. [loTeHnuansHas
SHEeprus ymnpyro J1eopMHpPOBaHHOM NpykuHBL. [loTeHIManbHas 3HEPrusl Tesla B OJAHOPOIHOM
rpaBUTAlMOHHOM ITosie. [loTeHnuanbHas SHeprus Tena B TPaBUTALIMOHHOM I10JI€ OAHOPOJHOIO
napa (BHyTpH U BHe 11apa). Bropas kocMuueckas CKopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.



CBs3b paboThl HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW SHEPrHMH CUCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTUHU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHune bepHymM g uacalbHOM JKUIKOCTHM KakK CIEICTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBAa U TEXHOJIOTMYECKUE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

W3mepenre MOIHOCTH CHJIBI.

H3meHeHune 3Heprun Tea Mpu COBEPILIEHUU pabOTHI.

B3auMHble npeBpanieHuss KHHETUYECKOM U NOTEHIIMAIbHOW SHEPTUH MPU IEWCTBUM Ha TEJIO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padbomot, npAKMuUKym.

N3mepenne ummysbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TSATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIBCOM CUJIBL.

HccnenoBanue coxpaHeHUsl UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

N3MepeHre KHHETUYECKOM SHEPTUN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs MOTEHINAIbHOM SHEPTrUU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS TPU ABMKEHUU TeJla 0 HaKJIOHHOM TIOCKOCTH.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOL MeopUul.

OcHoOBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHue. XapakTep IBMIKEHUS W B3aUMOJICUCTBUS
YacTHI] BellecTBa. MoAenu CTpOeHHUs Ta30B, )KUJIKOCTEH U TBEPABIX Tel U 00BsICHEHHE CBOMCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3mepbl Mosiekyn (aromoB). KommuectBo
BemiecTBa. [locrosuHas ABorazpo.

TemoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Monens u1eanbHOro ra3a B MOJEKYISIPHO-KMHETUUECKON TEOPUN: YaCTULBI I'a3a IBUKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOconoTHas Temmneparypa
(mkama Ttemnepatyp KenbsBuna). 3akon J[lanerona. W3ompomeccsl B ueadbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe nmpeacTaBieHne U30MPOLIECCOB: U30TepMa,
M30x0pa, n3obapa.

CB43b MEXy JaBJICHUEM U CPEAHEN KUHETHYECKOW YHEPTUEHN MOCTYNATEIbHOTO TEMIOBOTO
JBUKEHMS MOJIEKYJI HI€AJIBHOTO ra3a (OCHOBHOE YPAaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
WJICaJIbHOTO Ta3a).

CBsi3p  aOCONMIOTHON  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOUM dHEprueil MOoCTyNaTeIbHOIO TEMIOBOTO ABMKEHUS €€ YacTHII.

TexHuueckne yCTpOHMCTBA M TEXHOJOTHYECKUE MPOIECChl: TepMOMeETp, Oapomerp,
[I0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUL] BEIECTBA.

Mopnens OpOYHOBCKOTO JIBHYKEHHUSI.

Buneopoinuk ¢ 3anucbio peabHOro OpOyYHOBCKOTO JIBUIKEHUS.

Huddy3us xuakocTei.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyII.

Mogenu KpUCTAITUYECKUX PEIIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIUIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne W30TEPMUYECKOrO TMporecca (pPeKOMEHIOBAHO HCIONIb30BaHHe HU(POBOH
nabopaTopun).

N3ydenune n30XopHOTro mnpouecca.

N3ydenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBHUM JJ1s1 TEPMOIMHAMUYECKON
cucteMbl. BHemnue u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpeHME 3HAUEHUs BEJIUUYHH, OIMCHIBAIOIINUX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepmMoanHaMuku. CaMONpPON3BOJIbHAS pelaKcalis TePMOANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogenb wuAcallbHOTO Ta3a B TEPMOJAMHAMHUKE — CHCTEMa YypaBHEHUMW: YypaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE UIsI BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENN: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIeparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJTHOATOMHOTO UCAIBHOTO ra3a.

KBasucrarnueckue u HECTaTUUECKHUE TPOIIECCHI.

DnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonuyectBo Temnorel. Temno€MKocTh Tena. YAelbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuIMBa. Pacuér komuyecTBa
TEIJIOTHI TIpH Terutonepenaye. [lonstue 00 agunadbaTHOM Mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KonumuecTBo TeminoTsl 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKONU CUCTEMBI.

Btopoil 3akoH TepMOAMHAMUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIMHAMMUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

BTtopoii 3aK0H TepMOJMHAMHKHU [ HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3nauenue KI1/1. [{ukn Kapho.

DKOJIOTUYECKUE aCNEKThl MCIIOIb30BaHUS TEIUIOBLIX JABHUTrarene. TernoBoe 3arpsi3HeHUE
OKPYKAaIOIIEe Cpebl.



TexHUUeCKHE yCTPOWCTBA U TEXHOJOTHMYECKHUE MPOLECCHl: XOJOIWIbHUK, KOHIUIMOHED,
TU3ETbHBIA W KapOIOpAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIJIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTraHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TEIIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenue TemmepaTypsl pu aquadaTH4ecKOM pacIIupEeHUH.

BosaymHoe orauso.

CpaBHEHHE YJIETbHBIX TEIJIOEMKOCTEHN BEILIECTB.

CnocoObl U3MEHEHUsT BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mporiecca.

KoMmbroTepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue anunadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. lVcnapeHue u KuNeHUe. YJenbHas TEIuioTa
apooOpa3oBaHUsI.

Hacpiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH M
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTaiu3amnus. Y aeibHas TerioTa miaBieHus. Cyoaumanus.

Hedopmaruu tBEpHoro Tena. Pactskenune u cxxarue. Cnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TETUIOBBIX KOJIEOAHUH YaCTHII BEIIECTBA KaK MIPUYMHA TEIJIOBOTO PACIIUPEHUS TEI
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpa3zoBaHue YHEPTUH B (PA30BBIX MEPEX0ax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KoddduimeHT moBepXHOCTHOTO HaTshkeHUs. KanwmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCHL: KUIKUE KPUCTAJUIbI,
COBPEMEHHbBIE MaTepUabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.

OnbITHl ¢ MBUTBHBIMU TUIEHKAMH.

CmauuBaHue.

Kanwnsipasie sBieHus.

Mopaenu HEHEIOTOHOBCKOH YKUIKOCTH.



CrniocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopmMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

W3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 dumrenra moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUSA. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUYECKUX
3apA0B. [I[poBOAHUKY, TUAAEKTPUKH U TOITYITPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsijia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hanpsok€HHocTh  amekTpuueckoro mois. IlpoOueiid 3apsa. JluHuM HanpskKEHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[ToreHnnanbHas SHEPruUs 3aps1a B MEKTPOCTATUUECKOM ToJie. [loTeHIman 31eKTpocTaTH4ecKoro
nosis. CBsA3b HANPSDKEHHOCTH TOJS U Pa3HOCTH MOTEHLHAJIOB I 3JIEKTPOCTATHYECKOIO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOTIO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilone paBHOMEpHO 3apsDKEHHOM OECKOHEUHOM IIOCKOCTH.
KaprrHbl mMHMI HANPSKEHHOCTU ATUX IOJIEN W SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMdIIEKTPUKN B JIEKTPOCTaTUYECKOM IoJIe. J(ManeKTpuuecKas NIpOHUIAEMOCTh BEILIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapanmenpHOoe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenmoBaTenbHOE — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JBr>keHue 3apsKE€HHOW YaCTHUIIbI B OJTHOPOJHOM JJIEKTPUUECKOM TTOJIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLUTa, 3a3eMJICHUE SJIEKTPOIPUOOPOB, KOHJCHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DIEKTPUUECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Mogaenb anekTpoctarudeckoro reneparopa (Ban ne ['paada).



[TpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTHUecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHOW EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOI0 KOHJEHCATOPA OT ILIOIAAH IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO MOJIs 3apsyKEHHOTO KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3UcTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKmMuKym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

W3y4yeHne npoTeKkaHus TOKa B LIENIH, COJEPKalIel KOHIEHCaToP.

Pacnpenenenue pa3HOCTM IOTEHUMANOB (HANPSDKEHUS) TPU  [OCIENI0BATEIbHOM
COECIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpuydecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAHMS ITOCTOSIHHOTO — AJIEKTPUYECKOrO TOKA. MCTOYHMKM TOKa.
Hamnpsoxkenne U u 3J1C é&.

3akoH OMa JJid yyacTKa LEMH.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIICHNUS OJTHOPOJIHOTO IPOBOJHUKA
OT €r0 JUIMHBI U IUIOIIA/IN [TONIEPEYHOI0 CEYEHUS. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAVMHEHWE MPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nene. [lpasmia Kupxroda.

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

MontHOCTb 3JEKTPUYECKOT0 TOKA. TerioBast MOIHOCTb, BbIAEIsIEMast HA PE3UCTOPE.

O/1C u BHyTpeHHEee CONPOTUBIEHHE UCTOYHHUKA TOKa. 3aKoH OMa 7151 [TOJIHOM (3aMKHYTOI)
IIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHHKA TOKA. KOpOoTKOE 3aMBbIKaHHE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIEpMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

W3MmepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH  CHJIBI TOKa OT HANPSDKEHUST JUIL  PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHO/A.

3aBUCHUMOCTb COINPOTHUBIIEHUS LWIMHIPUUYECKUX TNPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

HccenenoBanue 3aBUCHMOCTY CHITBI TOKA OT COITPOTHUBIIEHUS ITPU MIOCTOSTHHOM HAIIPSKEHUN.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amplkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanne pa3HOCTH OTEHIAATIOB MEX Y ITOJIKCAMU HCTOYHHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HccenenoBanue CMEIIAHHOTO COEUHEHUs PE3UCTOPOB.

H3MmepeHne yAeIpHOro COPOTUBIICHHS IPOBOJHUKOB.



HccenenoBanye 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS JUISl JIAMITBl HAKAJIMBAHMSL.

VYBenuueHue npejeia u3MepeHust amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C rabBaHUYECKOTO 3JIEMEHTA OT BPEMEHH IPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH OTEHLIMAJIOB MEX/1y ITOJIK0CAMU UCTOYHHKA TOKA OT CHJIbI TOKA B
LEMH.

HccenenoBanue 3aBUCUMOCTH MTOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuueckas MIPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINpPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CgoiicTtBa p—n-nepexoaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DJIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTHYECKAS AUCCOLMAIMS. DIIEKTPOIU3.
3akonbl Dapazes A 3IEKTPOIIN3a.

OnekTpuueckuidi TOK B raszax. CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. 11nazma.

TexHuueckue yCTpPOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: Tra3opa3psaHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TPpyOKa, MOIYHNpPOBOJHUKOBBIE MPUOOPHI: TUOJ, TPaH3UCTOP, (GoToAHOA,
CBETOJIMOJ, TallbBaHWKA, paUHUPOBAHWE MEAM, BbIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpavyuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJIOB U NOJYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

Habmonenue snextponunsa.

N3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKHl MPAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[TpoBeneHMe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAJOKEHHBIX TMIOTe3 (BHIOOP M3 paboOT, ONMMCAHHBIX B TEMATUYECKUX pa3jerax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JJA0OPATOPHBIE PAOOTHI, IPAKTUKYM ).

MexnpeameTrHblie CBA3H.



N3ydyenue kypca pusuku yrimyoséHHOro ypoBHS B 10 Kacce OCYIIECTBIISIETCS ¢ YIETOM
COJICPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie nonamua, C6A3aHHbBIE C UIYUECHUEM MEMO008 HAYYUHO20 NOZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peEIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M MX NPOEKLIMU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKHU «TEIUIOBOM» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JCCOLMaIus, TajbBaHUKA, 3JIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozusa: nipeoOpa3oBaHue JBUKEHHUM C UCMOIBF30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHA, OBITOBO XOJOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIPOBOAHUKOBBIE IPUOOPHIL, FaJIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M NPOBOJAHUKOB C TOKOM. MarHuTHOe mMoJe.
BekTop marHuTHOM MHAyKIMH. [I[pyHIMN Cyriepno3niuy MarHUTHBIX NOJIEH. JIMHUKA MarHUTHON
WHIYKITUH.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYHIKA U KPYTrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€eHHE W MOAYJb. JI[BMKEHHE 3apsKEHHOW 4YacTHUIbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beectse. GeppoMarHeTHKH, rapa- U 1MaMarHeTUKH.

TexHu4eckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTpoJABHUraTesb SKoOu, yCKOpUTEIU
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH UWHAYKOUM MarHUTHOIO IO IOJIOCOBOIO M IOJKOBOOOPAa3HOIro
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTOopa MarHuTHOM MHAYKIMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHAYKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika HWHAYKTMBHOCTM B LENH IIOCTOSHHOIO TOKa. SIBneHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TEJl IPU JBUKEHUHM B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

UccnenoBanue 3apucumocty 3 J]C MHAYKITUN OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBiieHME CAaMOMHIYKIIUH.

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

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MoemH IeKTPOMAarHUTHOT'O TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
DHepreTUYecKoe onucaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU HEepTrun ). BbIBOI TMHAMUYECKOTO
OTHMCAHUS TAPMOHUYECKHUX KOJICOAHHUH U3 X YHEPTeTUISCKOTO U KHHEMAaTHIECKOTO OTTMCAHMS.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, Yachl, Kauesw,
MYy3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOrO ABUKCHHUS.

Hab6mronenre He3aBUCMMOCTH TIEPHO/Ia MaJIBbIX KOJIeOaHU rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCHUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
MIPEJICTaBICHUA 00 UeaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOoJIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

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

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOITUX KOJICOaHMIA.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUTMTYIBI 3apsia KOHAEHcaTopa C
aAMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromuye DJeKTPOMarHuTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH NEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS MPU Pa3IUIHON (hopMe 3aBUCIMOCTH TIEPEMEHHOTO TOKa OT
BpPEMEHU.

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

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya u morpediIeHue >IEKTPUYECKOM
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHUs
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUHU 3JIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCeTpoicTBO M IPUHIIUIT AEHCTBUS TpaHchopmaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

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

[TpuHIIMIIBI paANOCBA3U U TeNeBUACHUA. Pagromokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeENeBU30p, aHTeHHa, TenedoH, CBY-neub, yibpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

Habmionenne oTpaxxeHus U MPEeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnny 1 1udpakiud MEXaHHYECKUX BOJH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro MNpUMEHEHHE.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MpelOMIIEHUsT cBeTa. AOCOMIOTHBIA  TMOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpenomiieHHs. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH NP MEPEX0/I€ MOHOXPOMATUYECKOTO0 CBETA 4Yepe3 IpaHully pasjaesa
JIBYX ONTUYECKUX CPEI.

Xon nyueii B mpusme. Jucnepcust ceera. CiaoxHBIH cocTaB Oenoro cBeta. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3bI OT €€ FTEOMETPUU U OTHOCUTEIIBHOTO MTOKA3aTENsl PETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoLIEIUIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHi TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaroras cnocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(EPEHIIMOHHON KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: OYKH, JyNa, MEePUCKOIL,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIHN armapar, IpOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmntoienne noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBOa.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 IIOCKONMAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

HaGmroienre 11BETOB TOHKUX TIEHOK.

Habmonenue nugpakiuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

HabGmronenue qucnepcuu certa.

Habumronenue nonspusanuu cBera.

[TpumeHeHre noISPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomeul, PAKMUKYM.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300pakeHHs: B CHCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[TonmyueHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO U3TYUCHUS HA BYX IIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoOHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHuipl NPUMEHMMOCTH KJacCHMUecKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILLlEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEINH 3apsHKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, J1abopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUILl (10 QoTorpadusmM TpeKkoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHuo-601106011 Oyanu3m.

PaBHOBecHOE TemIOBOE W3NIydYeHHE (M3IIy4eHHE aOCONIOTHO HYEPHOrOo Teja). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHune cBera (B 4YacTHOCTH, MJaBJICHHE CBeTa Ha aOCOJIIOTHO TOTJIOLIAIOIIYIO U
abco0THO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKAJIM3aIuU ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanm3M. Judpaxiuys
AJIEKTPOHOB Ha KPUCTAJLIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAMO.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TTOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue poropesncropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [manerapHas moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morionieHne (OTOHOB MPH MEPEXOJe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnast monens sinpa ['eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe ducio sipa.
N3oTomnsl.

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

3aKoH pagMOAaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. JKOJOTMUYECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPreTUKHU.

MeTtonbl perucTpauuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI M JEeNTOHBI. [IpenacraBienue o
CranpaptHoil Moaenu. KBapk-TritooHHast MOJEINb apOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO m3uveckoit KapTUHBI MUpa.



TexHuueckne ycTpoNCTBa M TEXHOJOTHYECKHUE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusam).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpoHOMUU. [IprknagHOe 1 MUPOBO33pPEHUECKOE 3HAUEHHE ACTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

MeTtonbl acTpoHOMHYECKHX HccienoBaHuil. COBpEMEHHbIE ONTUYECKHUE TEJIECKOIIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpPOHOMHUSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JBUKCHHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

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

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE M3IydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenns 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, IUIaHeT, TYMAaHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIMYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPENTHOCTH  HW3MepeHud  ¢du3myeckux BenuuuH. OIlGHKa TPaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01maromee MOBTOPEHME.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHusl  pas3neioB Kypca «MexaHuKay,
«Momnekynsipaast pU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOGaHUs ¥ BOJHEI,
«OCHOBBI CHeIUaNbHONM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKH.

Ponp ¢u3mku u acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMMCATEIbHOW, CHCTEeMAaTH3UPYIOIIECH, OOBSICHUTEIHLHON W



MPOTHOCTUYECKON (YHKIIUHA (U3UUECKON TEOpUH, poiib (pu3nueckor Teopuu B (popMUpPOBAHUHU
npeCcTaBiIeHu 0 (PU3NUYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPUPOIE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckre (yHKIIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphI U HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJieOaTeIbHbIE IBUKEHUS B )KUBOI
OPUPOJE, SKOJIOTHYECKHE PUCKH TpPU TPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpUCTAJNIMYEcKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

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

Texnonozusa: NpUMEeHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOBUTATEIb
SlxoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaad,
DIIEKTPOABHUTATENb, pajxap, paAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl JTMATHOCTHKA B TEXHHUKE, IMPOCKIIMOHHBIA ammapaT, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI
JIM4HOCTHBIE pe3y/abTaThl OCBOCHUs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlUil, NO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUM, COOTBETCTBYIOILMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e cOpMHPOBAHHOCTh TPAXKAAHCKOW TIO3ULIMU OOydYarollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CAaMOYIIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETBLHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHNSA:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM Ipa)/1aHCKOM MIACHTUYHOCTH, MATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CrocOOHOCTH OLIEHUWBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PELLICHUSI, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOT0 BOCTIMTAHMA:

® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKJIKOYas JCTETUKY HAy4YHOTO TBOpPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu U pearTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHBbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYNbTYphl, OCO3HaHME TJI00AIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

¢ IUIAHMPOBAHME U OCYLIECTBIECHUE ACHUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HaHUSA
1eyeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;

® pacIIMpEHHE ONbITa JAEATEIbHOCTU HKOJOTMYECKOW HAIpPABJIEHHOCTH HAa OCHOBE
UMEOIUXCs 3HaHUM 10 (pU3HKe.



HECHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHUE IEHHOCTH HAYYHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIECCE H3Y4YCHUS
(GU3UKKM  OCYIIECTBIIATH  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JEeSTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITENILHO (DOPMYITUPOBATh M AKTYaJM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

ONPENENATh eI AEATEIBHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEACTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbIe nccienoBaTeLCKHe AeliCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKOMN
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-MCCIIEI0BATENBCKON U MPOSKTHON AESITENFHOCTH B 001aCTH
¢bu3KMKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITENILHOMY TIOMCKY METOJIOB
pemieHus 3amad  (PU3MYECKOTO COJEPKAHUS, TMPUMCHCHHIO PAa3JIMIHBIX METOJOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE TTPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W WM aKTyaJIM3MPOBATh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh ApTYMEHTHI /IS JIOKa3aTeNbCTBA CBOUX YTBEPKICHHIH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4 B 00pa30BATENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3YyYCHHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIH OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JTIONYCKAIOIINE ATbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIQ/ICTh HABBIKAMU MTOTYYCHUS HHPOPMAITUU GU3HUECKOTO COJIEPKaHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM IMIPEIICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHM3AIllMOHHBIX 3aJad ¢
coOmrofcHreM TpeOOBaHWN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DU3MUYECKOTO COJCp)KAaHUS B pa3indHbIX (opmarax c yd4éTom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GOopMy
MIPEIICTABICHUS U BU3YATH3AIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECTBIISATh OOIIEHNE HAa YpOKaX (DU3UKH U BO BHE-YPOUHOU JI€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JEHCTBHI, C yUETOM OOLIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATEIBHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHCTBHM, pactupeieisTh pOiu ¢
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOr0 Yy4YaCTHMKA KOMAaHJbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEU C MO3ULIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B PA3JIMYHBIX CHUTYaIUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUIIHATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMHH, BBISIBIISITH ITPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX W KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTUYECKOH pabOTH ¢ YUETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHMIA;

JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;

OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIHMA B 00JacTH (U3HKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:



JIaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTb, OLIEHUBATDH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJIETh HABBIKAMHU II03HABATENbHOM pedIeKCUu KakK OCO3HAHHS COBEPILAEMBIX
JEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIMU3€E PE3YNbTaTOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX [IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
puU3HaBaTh CBOE MPABO U IIPABO APYTUX HA OMIUOKU.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IPpOTIpaMMbI I10 (1)I/I3I/IK€ JJISA
YPOBHsI CpeHero ooiiero oopa3oBaHus y 00y4aroImMUXCcs COBEPIICHCTBYETCS] SMOLMOHATBHBIN
UHTEJUICKT, MPEAIOoJIaralonifii chOpMHUPOBAHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOLIET0 CIOCOOHOCTh IOHHMMAaThb CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUSI COOCTBEHHOMN SMOLMOHAIBHON cepsl, ObITh
yBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs,  BKIIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJICHUE, CIOCOOHOCTH aAaTUPOBATHCS K SIMOILIMOHATIbHBIM
M3MEHEHUSIM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIOYAIOIIEH CTpEMJIEHHE K JOCTHKEHUIO IIeJIM U yCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;
AMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOILMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBHIBaThb €ro IMpHU OCYLIECTBIECHWU OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIIEHUS C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIISATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI
K xonny oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTUYECKOW, 3KOJIOTUYECKOM,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIACATEIbHOM, CHCTEMAaTU3UPYIOILIEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMM (QU3NYecKOol TEeOpuu — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOIMHAMUKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
npeCcTaBiIeHu 0 (PU3NIECKON KapTHHE MUPA;

pas3nyaTth yCIOBUS IPUMEHUMOCTH MOieiel (PM3NYECKUX TN U MPOLECCOB (SABICHUN):
UHepIHalbHas cucTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JBHKEHHE, CBOOOIHOE MaJieHHue, aOCOIOTHO yrpyras nedopMaius,
abCOJIIOTHO YNpyroe U aOCOIIOTHO HEYIPYroe CTOIKHOBEHUS, MOAEIH Ta3a, KUJIKOCTH
1 TBEPAOTO (KPUCTAIMUECKOI0) Tela, UACAIbHBINA T'a3, TOYCUHBIN 3apsij], OAHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyarh YCJIOBUS (TpaHHIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (YHIaMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTb
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;



aHATM3UPOBaTh W OOBACHATH MEXAHWYECKHE IIPOLECChl M SABICHHS, HCIIONIb3Ys
OCHOBHBIC IIOJIO)KEHMSI W 3aKOHbl MEXaHMKHM (OTHOCUTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (POpPMyNbl KMHEMATHKH PaBHOYCKOPEHHOTO JBMKEHUS, MPEeoOpazoBaHHS
["anunes i CKOPOCTH U IepeMeleHus, 3aKoHbl Hbr0TOHA, TPUHIUII OTHOCUTEIIBHOCTH
['anmunes, 3aKOH BCEMUPHOIO TATOTEHHs, 3aKOHBI COXPAaHEHMs UMIyJIbca U
MEXaHUYECKOM SHEpruH, CBsI3b pabOThl CHIIbI ¢ U3MEHEHHEM MEXaHMUYECKOW SHEpIuu,
yCIIOBUSL pPaBHOBECHS TBEPAOIrO Teja), NPU 3TOM HCIOIb30BaTh MAaTEMaTHYECKOE
BBIPQKEHUE 3aKOHOB, YyKa3blBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HpIOTOHa, 3aKOHOB
COXPaHEHHUs UMITYJIbCA M MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SABJIECHHUS, UCIOJb3YsI OCHOBHBIE
nonoxeHus MKT u 3akoHbI MOJIEKYISIPHOM (PU3UKU U TEPMOJIMHAMMKH (CBSA3b 1aBICHUS
UJEAIBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO [JBHKEHUS U
KOHIICHTpaLEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA CO CPEAHEN KUHETUYECKOU
SHEpruedl TEeIUIOBOTO [BHMKEHHUS €ro 4YacTull, CBA3b JABJICHMs HICAIBHOIO rasa ¢
KOHIIEHTpaLMeN MOJIEKYJI M €r0 TeMIIEpaTypol, ypaBHeHue MenneneeBa—KnanelipoHna,
NEepBBIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SHEPIHU B TEILJIOBBIX MPOIIECCAX),
IIPU 3TOM HCIIOJIB30BAaTh MAaT€MATHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MeHnpeneesa—Knanelipona,

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAaHEHMS JIEKTPUUYECKOro 3apsja,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3ULIUU
ANEKTPUYECKUX MOJIEH, IPU 3TOM yKa3bIBasl yCIOBUs IPUMEHUMOCTH 3aKkoHa KyioHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHMs: 3aKOHbI OMa i ydacTKa LIeNU U JJis
3aMKHYTOH 3JIeKTpHUEeCcKO 1emnu, 3akoH Jlxoynsa—Jlenna, npasuna Kupxroga, 3akoHbl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMUMHBI: MEpeMEIIeHHUE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC TeIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE,
NOTEHLIMAJbHAsl JHEPIus, KUHETHYECKas SHEeprusi, MeXaHudeckas dSHeprus, padora
CHUJIBL, ICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CHJIa TPEHHUS,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHSI Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopManuu MpyXHHbI, KOJIUYECTBO TEIJIOTHI, aOCOJIOTHas TeMmIeparypa
Tena, paboTa B TepMOAMHAMUKE, BHYTPEHHSS DHEPT U UEaIbHOTO OJHOATOMHOT'O rasa,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIJIOBOT'O JABUIATElIsA; DJIEKTPUUYECKOE I10JIe, HANPSKEHHOCTD DJIEKTPUYECKOIO IIOJI,
HaIpPsHKEHHOCTh I0JII TOYEYHOIO 3apsja WIM 3apsHKEHHOIO Inapa B BAKyyMe€ U B
JIUDJIEKTPUKE, TOTEHLIHAN 3JIEKTPOCTATHYECKOrO IIOJsl, Pa3HOCTh IIOTEHINAJIOB,
3JIEKTPOJBIDKYIIAs CHJIA, CWJIa TOKA, HAIPSHKEHUE, MOUIHOCTh TOKA, JJIEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COMPOTUBIICHUE YYaCTKa LEIHU C II0CIEA0BATEIIbHBIM
U IapajuIeIbHBIM  COCAVMHEHUEM PE3UCTOPOB, DJHEPrUs DIEKTPUYECKOrO  IOJIA
KOHJICHCATOPA;

O0BSICHATH 0OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBICHUN: MEXaHHUECKOE JABHKCHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHIL BELLIECTBA, TEIJIOBOE PABHOBECHE, OPOYHOBCKOE IBUKEHUE,
IupQy3us, ucrnapeHue, KUIEHUE M KOHJEHCAlus, IJIaBJI€HUE W KPUCTAJUIM3alusd,
HaIIPaBJICHHOCTb  TEIUIONEPENayd, DJIEKTpU3alus TeJ, HKBUIOTCHLHUAIBHOCTH
IIOBEPXHOCTU 3aPSKEHHOIO IIPOBOJIHUKA;



IPOBOJIUTH UCCIIEOBAaHME 3aBUCHUMOCTH OJIHOW (DPM3NYECKOH BEIMYMHBI OT APYroM ¢
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
buKcHpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX MMOTPEIIHOCTeH H3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3ynbTaTaM UCCIIEI0BAHMS;

MPOBOANTH KOCBEHHBIC HM3MEPCHUsS (PUINYCCKUX BEIMYWH, IPH ITOM BBIOHPATH
ONTUMAJBHBIA METOJ W3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OIBITHI IO MTPOBEPKE MPEIOKEHHON TMIIOTE3bI: INIAHUPOBATh SKCIIEPUMEHT,
coOuparTh FIKCIEPUMEHTATIBHYIO YCTAHOBKY, AaHAJIM3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3bI;

coOnrofarh mpaBuia 0e30MmacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOTr0 SKCHEPUMEHTa, MPaKTUKyMma, YYEOHO-HCCIEAOBATEIbCKON M TMPOEKTHOU
NESTENIbHOCTH C HCIOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U JaOOPATOPHOTO
000pyI0BaHUs;

pelaTh pacu€THbIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3MYECKOW MOJENH,
OTBEUAIOIICH TPEOOBAHUSM 3a/1a49H, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPUN TIPH HCIIOIB30BAHUM MAaTEMaTHYECKHX METOJIOB
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl Ha OCHOBAHUM HUMEIOIIUXCSA JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYCHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalld 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
MU3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh M  OLIGHWBATh TMOCIEJICTBUS OBITOBOM U  TPOU3BOACTBEHHOMN
JIEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (DU3MYECKUMHU TMPOIECCaMHU, C TO3HIIHI
JKOJIOTUYECKOU 0€30IacHOCTH, MpECTaBICHUI 0 paloHaIBHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTUKEHUW HAyKd U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThHI ¢ MHGOopMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HH(POPMAIMOHHBIX  TEXHOJOTHHA, TP  OTOM
WCITOJIH30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIE TEXHOJIOTHH JJIS IOMCKA, TepepadoTKU
U TIpeAbsBIICHUS Y4eOHOM U HAYyYHO-TOMYNISIpHON MH(GOpPMaLIUU, CTPYKTYPUPOBAHUS U
WHTEPIIPETAIIMA HHPOPMAIINH, TTOTYYCHHONW M3 Pa3IMYHBIX HUCTOUYHUKOB, KPUTHIECKHU
AHATM3UPOBATh MONydyaeMyr0 MHGOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUN, TaK M Ha OCHOBE aHAJIW3a UCTOUYHUKA HH(OpMaLINK;



MNpOsABJIATE OPraHU3allUOHHBIC KW  IMO3HABATCJIBHBIC YMCHHA CaAMOCTOATCIILHOTO
NpUOOpETeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBIMOJHEHUS IPOCKTHBIX W y4eOHO-
UCCIIEIOBATEIbCKUX Pa0OT;

paboTaTte B TpyIIE C WCIIOJHEHHWEM DPA3IMYHBIX COIMAIBHBIX POJICH, IJIaHUPOBATh
paboTy Trpymmbl, PANMOHATBHO pPACHPEEIATh JAESITCIIbHOCTh B HECTAHJAPTHBIX
CUTyalusaX, aACKBATHO OLCHHUBATDH BKJIaJ KaKAOTI'O U3 YYACTHUKOB I'PYIIIIBI B PCIICHUC
paccMaTpruBaeMoi mpoOIeMbl;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymed mnpodecCHOHaNbHOW  JAEATENBHOCTH  I10
CIEIUATIBHOCTSAM (PH3UKO-TEXHUYECKOTO MPOQHUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

MOHUMATh POJb (U3UKKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ITHUYECKON cdepax AesATeIbHOCTH YellOBeKa, pojib U MECTO (PU3UMKU B COBPEMEHHOMH
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYECHHE  ONMUCATEJIbHOM,
CHCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PYHKIMHI (U3nIecKoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOU
bu3uku, posnb GuU3MUECKol Teopud B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MECTO (PU3MUECKON KapTUHBI MHUpa B OOIIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NMPEJICTABICHUN O IPUPOJE;

pas3nyaTh yCIOBUS MPUMEHUMOCTH MOZeeH (PU3NYeCKUX Tel U MPOLECCOB (SIBICHHH):
OJIHOPOJIHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHE
KoJleOaHus, MaTeMaTWYeCKMi MAasTHHUK, WJICIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, MJI€aJIbHBIA KOJIeOaTeIbHbI KOHTYp, TOHKas JIMH3a, MOJiesei
aToma, aTOMHOTO s1/Ipa U KBAHTOBOM MOJIEIIN CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, O00NAacTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE TNPOLECCHl U SBICHUS, HCIOJb3YS
OCHOBHBIE TOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKM M CHEUUAIbHOM TEOopuu
OTHOCHUTEJIBHOCTU (3aKOH COXpAHEHHUs AJIEKTPHUUECKOro 3apsia, cuia AmIepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMarHMTHOM HMHAYKIMM, npasuiao Jlenma, cBs3zp JOC
CaMOMHAYKIMH B 3JIEMEHTE AIEKTPUUECKOM LIETTH CO CKOPOCTBIO U3MEHEHUS CHIIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

AQHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DifHIITEHHA a1 hoTod(dexTa, mepBolii U BTOPOU
noctynarsl bopa, MpuUHIMIT COOTHOIIEHUs HeomnpeaenaéHHoctel I eiizendepra, 3aKOHbI
COXpAHEHHUs 3apsJ0BOTO U MAacCCOBOTO YMCEI W SHEPIHM B SJIEPHBIX PEAKIMAX, 3aKOH
PaIMOAaKTUBHOTO pacmaja);

OTKCHIBAThH (PU3MUYECKHE MPOLECCH U SIBJICHHS, UCIIOIb3Ys BEUUHUHBL: HANPSHKEHHOCTH
JNEKTPUYECKOTO MOJIA, TOTCHIMAI AJIEKTPOCTATHYECKOTO OJISA, PA3HOCTh IOTEHIINANIOB,
JIEKTPOJABMIKYIIAS CHJIA, MHAYKLIMS MAarHUTHOIO IIOJI, MAarHUTHBIA IIOTOK, CHJIA
AmMIiiepa, MHAYKTUBHOCTb, JJIEKTPOJBMJKYIIAs CHJIA CaMOMHAYKLUHU, DSHEprus
MarHMTHOTO TOJISl IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUAN UMITYJIbC, TIOTHAS DHEPTHUs,



SHEPrusl MOKOos CBOOOJAHOMN YaCTHUIIbl, SHEPTHsI U UMIYJIbC (OTOHA, MACCOBOE YHCIIO U
3apsiy sApa, SHEPTHUS CBS3H SI/Ipa;

OOBSACHATP OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
WHAYKIHS, CAMOUHIYKIINS, PE30HAHC, HHTep(hEepEHIUS BOIH, TUPPAKIUS, TUCTIEPCHUS,
MIOJIHOE BHYTPEHHEE OTpaykeHue, potodnekrpudeckuid 3ddexT (hotodddekr), anbda- u
Oera-pacmajsl siiep, raMMa-u3aydeHue saep, Gu3nueckue MPUHIUIBI CIIEKTPAIbHOTO
aHanu3a 1 paboThI J1a3epa;

OTpe/IeNIATh HANpPaBICHUE MHIYKIUU MArHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl Jlopenna;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUUTHIBATh €T0 XapaKTCPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIOINE ACTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI IS
aHaJM3a U 00BSICHEHHS (PU3UIECKHIX TIPOIECCOB, TPOUCXOISIINX B 3BE3/1aX, B 3BE3IHBIX
CUCTEMaXx, B MEKTJIaKTUUECKOI cpesie; MBUKEHHS HEOSCHBIX Tell, IBOJIOIUH 3BE3N U
Bcenennolii;

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUI, TPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJTYYCHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHJAC TpPaduKOB C YIETOM
aOCONIOTHBIX ~ TOTPEIIHOCTeH HM3MEPEeHHM, [IeNIaTh BBIBOABI 10  pe3ysibTaTaM
UCCIICJIOBAHUS,

MPOBOJNTH KOCBCHHBIC HM3MEPCHUsS (PU3NICCKUX BEIMYWH, TMPH ITOM BBIOMPATH
ONTUMATBHBIA METOA W3MEpEeHHs, OIEHHUBAaTh aOCONIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIBITHI 11O MMPOBEPKE MPEAIOKEHHOMN TMIOTE3bl: MJIaHUPOBAThH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATIBLHYIO YCTAHOBKY, aHATTU3UPOBATh MOJIyUEHHBIE PE3yIbTaThl U
JIeJIaTh BBIBOJI O CTATyCe MPEIOKEHHON THITOTE3bI,

OTHCHIBATH METObI ONYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHIX 3HAHUH;

coOnrofath mpaBuia 0e30macHOro TpyJa NpU MPOBEIEHUU HCCIEIOBAHHMA B paMKax
y4eOHOTO SKCIEPUMEHTa, IMPAKTHKyMa, Y4eOHO-HCCIIEOBATENIbCKON W TPOEKTHOU
JESTSIILHOCTH C HCIOJh30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyIOBaHUs;

pemaTh pacu€THBIE 3a]1a49M C SIBHO 33JaHHOW M HESIBHO 33JJAHHOH (DPU3NIECKON MOEIIBIO:
HA OCHOBAaHWU aHalW3a YCJIOBUSA BBIOUPATh (UINYECKHUE MOJETH, OTBEUYaIOIUe
TpeOOBaHUSAM 3a/la4y¥, MPUMEHATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl
(UBHYECKUX TEOPH MPHU UCIOIH30BAHUN MAaTEMAaTUYECKUX METOOB PEIICHHS 3a/1ad,
MIPOBOJIMTH PACUYETH HA OCHOBAHMH UMEIONITUXCSI JIAHHBIX, aHATTM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJYYCHHBIX PE3yIbTaTOB;

pelIaTh KaueCTBEHHBIC 3aau, TPeOYIONIHe IPUMEHEHUS 3HAHUA M3 Pa3HbIX pa3JIeiioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAyYHOTO IIMKJa: BBICTpauBaTh JIOTHMYECKYIO LIETIOUKY PAcCyKICHHH C omopoil Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBJICHMUS,;

HCIIOJIb30BaTh TEOPETUYECKHE 3HaHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB Pa0OThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;



MPUBOUTH MPUMEPHI BKIIJa POCCUUCKUX U 3apYyOCKHBIX YIEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B PAa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
IKOJIOTMUYECKOMN 0e30MMacHOCTH, MIPEACTABICHUI 0 panMoHaIbLHOM
IIPUPOJONOIB30BAHNM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKd U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTUHA, TIpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, TIepepaboTKH
U MIPEAbSBIICHUS YIeOHOW W HAYIHO-TIOMYJIIPHOW WH(GOPMAIIUHN, CTPYKTYPHPOBAHUS U
UHTEpIpETaluu UHPOPMAINH, TTOTYYSHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UPOBATh MONydyaeMyl0 MHGOpPMAIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINN;
MPOSIBJISATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
npuoOpeTeHusT HOBBIX 3HAHUM B TIPOLIECCE BBIMIOJIHEHUS TPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TPyIINE C MCIOIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH, TJIAaHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pACHpenessaTh IeATEIbHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB I'PYIIbI B pELHICHUE
paccMarpuBaeMoi poOJIEMBI;

NpOSBISATE MOTHBALMI0O K Oynymed mpodecCHOHATbHOM  JIEATENBHOCTH IO
CIENUATBEHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB

Ne
o/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Konrpoabusie IIpakruueckue JaekTpoHHbIe (HU(pPOBbHIE)
cero padoTbI padoThI o0pa3oBaTe/ibHbIE PeCypchl
Paznen 1. HAYUHDBIN METO/ ITIO3HAHUS ITPUPO/IbI
1.1  HayuHbIA MeTOM ITO3HAHUS IPUPOIEI 6 bubmorexa HOK
' v A PHPOA https://m.edsoo.ru/7f41bf72
Uroro no pazneny 6
Pa3zpen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 10 1
HHeMariia https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
2.2 10
Humanuica https://m.edsoo.ru/7{41bf72
2.3 Crartuka TBEPIIOTO TENa 5 1
2.4 | 3aKkoHBI cOXpaHe eXaHUKe 10 1 buomrorexa OK
) KOHBI COXPAHEHUS B MEXAHUK
P https://m.eds00.ru/7f41bf72
Hroro o pasaeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1  OcCHOBBI MOJEKYJIAPHOKUHETUUECKON TEOPUH 15 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41bf72
3.2 | Tepmoaunamuka.TennoBele MAIMHBI 20 1 Egg:j;;;f;iiﬁ ITRALBETD
13 ArperatHble cocTosiHUS BeiecTBa. da3oBbie 14 | bu6muoreka [JOK
TIePEXOIbI https://m.edsoo.ru/7t41bf72
Uroro no pazaeny 49

Paznea 4. JIEKTPOJANHAMUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

bubnunoreka LIOK

41 Jnexrpiieckoe nore 24 https://m.edsoo.ru/7f41bf72

4.2 | I1ocTOSIHHBIN NEKTPUUIECKUI TOK 24 Bubmmorexa HOK
https://m.edsoo.ru/7f41bf72

4.3 | Toku B pa3IMYHBIX Cpeaax 6

Hroro no pazaeny 54

Paznen 5. PUSHUECKUN MPAKTUKYM

5.1  ®usnyeckuil NpakTUKyM 16 16

Wroro no pazneny 16

PesepBHOE Bpemst 10

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne ni/n Kontpoabnbie Ilpakruyeckue (undpossbie)
NMPOrpaMMabl Bcero
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
Paznen 1. 9JIEKTPOJUHAMMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE ToJe https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
1.2 1 1
DMIEKTPOMATHHTHAS HH KIS 3 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
bubmuorexa [JOK
2.1 Mexannueckue KoJieOaHus 10 htps-//m.edsoo.ru/7f41c97c
2.2 DneKTpOMarHuTHbIE KoJeOaHus 15
2.3 MexaHndecKue U dJIEKTPOMa € BO 10 1 bubmmorexa [OK
) XAHUYECKHE U DIIEKTPOMATrHUTHBIE BOJIHBI
AIeKTp : https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2.4 25 1
Onuia https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

bu6mmorexa [IOK
3.1 O CTO 5 1
CHOBSL https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®U3UKA
bub OK
4.1 KopnyckynsipHO-BOJIHOBOM Jyanu3m 15 nomorexa 1

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK

4.2 Pusitka atoma . https://m.edsoo.ru/7f41c97¢
43 ®u3KKa aTOMHOTO s11pa ¥ JJIEMEHTAPHBIX 5 bubmumoreka [IOK

JaCTHI] https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 12 bubmmorexa OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 12

Paznen 6. PUSHUYECKHUI MPAKTUKYM

6.1 ‘ Pu3nyuecKuil NPaKTUKYM 16 16

Uroro no pazneny 16

Paznen 7. OBOBLIAIOLIEE TIOBTOPEHUE
Cucremartu3zanus 1 0000IIeHUE TPEIMETHOTO

71 COZIEP’KAHUS U OIbITA JEATEIIBHOCTH, 15 bu6mmoreka [IOK
MPUOOPETEHHOTO MPU U3YYEHUH Kypca https://m.edsoo.ru/7f41c97¢c
¢u3uku 10 — 11 kaccoB

Hroro no pazneny 15

PesepBHOE Bpems 10

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

INOYPOYHOE IIVIAHUPOBAHMUE 10 KJIACC

KoanuecTBo yacoB

Ne Hara
Tema ypoka Koutposabnbie IMpakTuyeckue DJIeKTPOHHBbIC M (PPOBLIE
n/n Bcero U3yYeHUs
padoTbI padoThI o0pa3oBare/ibHbIe pecypchl
Pasnen 1. HAYUHBIA METO/I] TIO3HAHUSI 6
IMPUPO/IbI
bubnunoreka LIOK
1 ®duznka — aMEeHTaJIbHas HayKa O MPUPOJIE 1 2.09.26
Pynx e pHpoA https://m.edsoo.ru/ff0c32e2
HayuHblif MeTO/1 TO3HAHUS U METO/IbI UCCIIE0BAHUS 3.09.26 | bubnumoreka [IOK
2 . 1
(U3NYECKUX SIBIICHHUH https://m.edsoo.ru/ff0c33e6
3 DKCIEPUMEHT U TEOpUsl B IIPOLIECCe MO3HAHUS 1 4.09.26
npupoabl. Habmrogenue u skcnepuMeHT B GU3MKe
4 | CnocoObl n3MepeHus: GU3NIECKUX BETHUNH 1 7.09.26
5 AOCOJIFOTHAS 1 OTHOCUTEJIbHAS MTOTPEITHOCTH | 8.09.26
M3MEPEHUH (PU3NUECKUX BETMYUH
MonenupoBanue B ¢pusuke. Poiab u mecto Gpusmku B 9.09.26
6 | ¢dbopMHUPOBaHHH COBPEMEHHOI HayYHON KapTUHBI 1
MHUpa, B IPAKTUYECKOM ACSITEIBHOCTHU JOEH
Paznen 2. MEXAHUKA 35
Pazpnen 2.1 Kunemaruka 10
Mexannueckoe nBuxkeHue. Cucrema oTcyera. 10.09.26
7  OTHOCHUTENBHOCTh MEXAHUUYECKOTro ABMXeHUs. [Ipsmas 1 Bubmmorexa [OK
A P https://m.edsoo.ru/ff0c3508
1 oOpaTHas 3a/1a4ll MEXaHUKU
Panmyc-BekTop MaTepualIbHOM TOYKHU, €T0 IPOCKIINU 11.09.26
e p Matep POCKH Bu6miorexa [JOK
8 | Ha ocu koopauHat. Tpaekropus. [lepemenenue. 1

CxkopocTts. VX mpoekinu Ha OCH KOOpIMHAT

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.

14.09.26

bubnunoreka LIOK

9  I'paduyeckoe onmcaHne paBHOMEPHOTO 1 https://m.edsoo.ru/ff0c3620
MPSIMOJIMHEHHOTO JBUKCHUS
10 CrnoxxeHue nepeMeleHuii u ckopocteil. Pemenne 1 13509.26 ~ bubnmoreka [JOK
3a1a4 https://m.edsoo.ru/ff0c3620
HepaBnomepnoe aBukenne. MrHoBeHHasi CKOPOCTb. 16.09.26  bu6mmoreka [IOK
11 Yckopenue. [IpsmonnHeitHOE TBUKEHUE C 1 https://m.edsoo.ru/ff0c372¢
MOCTOSTHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue NPSIMOITMHEHHOTO ABUKEHUS C 1 17.09.26  bubnuoreka [{OK
MOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/ff0c372e
CBobOogHOE mazicHne. Y CKOpeHrue CBOOOIHOTO 18.09.26  bubmumoreka [IOK
13 magenus. 3aBUCHMOCTb KOOPAWHAT, CKOPOCTH, 1 https://m.edsoo.ru/ff0c39¢cc
YCKOpPEHUS OT BPEMEHHU U UX rpauku
14 JIBuxkeHue Tena, OpOLUIEHHOIO MO/ YIJIOM K TOPU30HTY 1 21.0926 ~ bubmnorexa LLOK
’ https://m.edsoo.ru/ff0c39¢c
Kpuonunelinoe nBuxkenue. [[BuxeHue 1o 22.09.26
15 OKPY>KHOCTH. YTJIOBas U JUHEWHas CKopocTh. [lepron 1 bubnnorexa [JOK
n yacroTa. [leHTpocTpeMuTenbHOE U OIHOE https://m.edsoo.ru/ff0c3ada
YCKOpEHUe
16  KontponbHas pabora no teme "Kunemaruka" 1 23.09.26
Paznen 2.2 lunamMuka 10
[IepBeIif 3akoH HetoToHa. MHEpLMaibHbIE CUCTEMBI 24.09.26
17 OT(iIéTa. [TpuHIMn OTHOCI/ITGJ‘IEII;IOCTI/I T'annmes. 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c3bed
HewunepuuanbHbie CUCTEMBI OTCUETA
13 Cuna. PaBHOnelicTBytO1Iast cuiia. Bropoii 3akoH 1 25.09.26  bubamoreka [JOK
Herorona. Macca https://m.edsoo.ru/ff0c3be8
19 | BzaumopeiictBue ten. Tpetuii 3akon HeroToHa 1 28.09.26 | bubmorexa LIOK

https://m.edsoo.ru/ff0c3bel



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
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[IpuHnun cynepnosunuu cwi. Pemenue 3ana4 Ha

29.09.26

20 pUMeHeHne 3akoHoB HeroTona !
o1 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD 1 30.10.26  bubmuoreka [{OK
IPaBUTALIMOHHON U MHEPTHOIN Macchl https://m.edsoo.ru/ff0c3d00
22 Cwuna TSDKECTH U YCKOPEHHE CBOOOHOTO T ICHHS 1 01.10.26  bubmorexa TIOK
https://m.edsoo.ru/ff0c3d00
JIBrokeHre HeOECHBIX Te U MX MCKYCCTBEHHBIX 02.10.26  bubamnorexa LIOK
23 | cnytHuKoB. [lepBast kocMuyecKas CKOPOCTb. 3aKOHBI 1 https://m.edsoo.ru/ff0c3d00
Kennepa
24 Cuna ynpyroctu. 3akon 'yka. Bec rena 1 05.10.26 Eggi;ﬁfiiils/ 03618
2 | e |
https://m.edsoo.ru/ff0c3f76
COIPOTHUBIICHUS CPEIIBI
26 Hasnenue. I'mapocraruueckoe nanenue. Cua | 07.10.26
Apxumena
Paznen 2.3. Cratuka TBEpIOro Tejia 5
7 AbcoimotHO TBepoe Teno. [loctynatensHoe u | 08.10.26
BpalareabHOe ABMKEHHUE TBEPIOTO Tela
)3 MoMeHT cuiibl OTHOCUTENIBHO OCH BpauieHus. [lnedo | 09.10.26 bubmmnoreka HOK
CUJIBI https://m.edsoo.ru/ff0c41a6
CrnoxeHune CHll, MPUIIOKEHHBIX K TBEPAOMY TEITy.
29  Ientp TSDKGCTI:I Tc}:na. VYcenosus paBH(I))lfecn}s]{ TBe}l;JIOFO 1 12.10.26 bubmmorexa LIOK
rera. Bisl paBHOBeCHs https://m.edsoo.ru/ff0c41a6
30  Pemrenue 3amau 1 13.10.26
31 KoHntponbHas €a60Ta o teMe "/lunamuka. CraTuka | 14.10.26
TBEPAOTO Tea
Pa3nea 2.4. 3akoHbI cOXpaHeHUs] B MeXaHUKe 10



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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32

NMiynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTepHaIbHBIX TOYEK. LIeHTp Macc cucTemsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPA
Macc

15.10.26

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c43d6

33

WMnynbe cuilbl M U3MEHEHHME UMITYJIbCA TEJA. 3aKOH
COXPAaHEHHUs UMITyJIbca. PeakTUBHOE BUKEHME

16.10.26

bubnunorexa LIOK
https://m.edsoo.ru/ff0c43d6

34

35

MoMeEHT uMITyibca MaTepUualbHON TOYKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA UMITYJIbCa B
LEHTPAIbHBIX IOJIAX

Pemenue 3ama4 Ha 3aKOHEBI COXpaHCHHA

19.10.26

20.10.26

36

Pabota cuiibl Ha MaJIOM ¥ Ha KOHEYHOM TMEepEMEIICHUH.

I'padmueckoe mpencraBicHe pabOThI CHITHL.
MomHoOCTh CHIBI

21.10.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4502

37

38

39

Kunernueckas sneprust. Teopema 00 u3MEHEHUHN
KMHETUYECKOM SHEPIUU MaTEPUAIILHOM TOUKHU

[ToreHnanpHbIC ¥ HEMOTCHIIMATBHBIC CUIIBI.
[TorennumanpHast SHeprus. Bropas kocMudeckas
CKOPOCTb

Tpetps kocMuueckast ckopocTb. CBsi3b pabOThI
HENOTEHLNAIbHBIX CHJI C U3MEHEHHEM MEXaHUUECKON
OHEPTUU CUCTEMBI T€J. 3aKOH COXPaHEHUs
MEXaHUYECKOHN HEPTUn

22.10.26

23.10.26

05.11.26

bubnunoreka LIOK
https://m.edsoo.ru/ff0c461a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c478c

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu n1s uaeanbHON )KUIKOCTH

06.11.26

41

KontponbHas padoTa mo Teme "3aKOHBI COXpaHEHUS B
MeXaHuKke"

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U
TEPMOJINHAMUKA

49

09.11.26



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Pa3neua 3.1. OcCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI

15
TeopuHn
PasBurtue npeacrasieHuil 0 NpUPOIE TEIUIOTHI. Bu6muoteka [JOK
42 Ocuosuble nonoxxenust MKT. Tuddyzus. 1 10.11.26  https://m.edsoo.ru/ff0c4dc2
bpoyHOBCKOE nBUKEHUE
Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL. bubmuorexa [IOK
43  XapakTep IBWKCHUS M B3aUMOJICHCTBUS YaCTHII 1 11.11.26 | https://m.edsoo.ru/ff0c4dc2
BEIlIECTBA
44 Macca u pazmepsl MoJiekyl (aToMoB). Konuuecto | 12.11.26 bubnnoreka [JOK
BemiectBa. [locTositHHAs ABoraapo https://m.edsoo.ru/ff0c4fde
45 | Temmneparypa. TemnoBoe paBHoBecue. [llkana [leabcus 1 13.11.26 Egg:jgfiiils/ 0e51 1
46 | Pemienue 3a1a4 Ha CTPOCHHE BEIECTBA 1 16.11.26
47 | WpeansHblN ra3. 'a30BbIe 3aKOHEL. 1 17.11.26
48 | Ypasuenue MenpeneeBa-Knaneitpona. Pemenue 3amau 1 18.11.26
49  AOGcomroTHas Temreparypa. 3akoH JanbToHa 1 19.11.26
50 H3onporiecchl B uaeaabHOM ra3e ¢ HOCTOSIHHBIM | 20.11.26 bubmuoreka [IOK
KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
51 I'padmueckoe mpencraBieHe U30MPOLIECCOB: 1 231126
M30TepMa, U30X0pa, n306apa
52 OcHoBHoe ypaBHeHne MKT 1 24.11.26
53  Pemenue 3anay Ha ocHOBHOE ypaBHeHHuE MKT 1 25.11.26
CBs13b a0COMIOTHON TeMIepaTyphl
54 TepMOI[I/IHaMI/\I"{eCKOI/I CI/\I’CTeMBI CO cpeaHen 1 26.11.26
KMHETHYECKOH Hepruei mocTynareabHOr0 TEMI0BOrO
JBUKEHHSI €€ 4acTHIl
55 O06001eHre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe | 27 11.26

"OcHoBbl MKT"



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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56

KonTponbnas padota mo teme "OcroBel MKT"

30.11.26

57

58

Pasznea 3.2. Tepmoannamuka. TensioBbie MaIMHbI

TepMmoauHaMuueckasi cUCTeMa. 3a/jlaHie BHEIIHUX
ycaoBuit g T/ cuctembl. BHelllHre 1 BHYTpeHHHE
napameTpsl. [Tapametpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoOAMHAMUKH.
Camonpoun3sBosbHas penakcauus T[] cuctemsl k
TEIJIOBOMY PaBHOBECHIO

20

01.12.26

02.12.26

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c5952

59

Mogenb ueanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBHS
IIPUMEHUMOCTH 3TOW MOJEIIH

03.12.26

60

61

VYpaBaenue Menzeneesa-Knaneipona U BeIpaKeHUE
JUIsl BHYTPEHHEH SHEPIUH

BeipakeHue 1715 BHyTPEHHEN SHEPTUU OJTHOATOMHOTO
UJeabHOTO ra3a. KBasucrarnuecknue U HeCTaTUYECKUE
IIPOLIECCHI

04.12.26

2.12.26

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

62

DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Brruucnenue pabotsl o rpaduky npoiecca Ha pV-
auarpamme

3.12.26

63

64

65

Tennonepenaua kak croco0d U3MEHEHUS! BHYTPEHHEH
sHepruu T/] cucremsl 0e3 coBepieHus: paboThl

KOHBCKI_II/IH, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KomnuectBo Temiorel. TemmoéMKOCTE TeIa. Y aeabHas
Y MOJISIpHAsI TETUIOEMKOCTHU BEILIECTBA. Y JebHAas
TEIJI0Ta CTOPAHUSI TOILJIUBA

4.12.26

7.12.26

8.12.26

bubmmoreka IIOK
https://m.edsoo.ru/ff0c5¢36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5¢36

66

Pacuér xonmvecTBa TETUIOTHI MpHU TETIONEpeade

9.12.26



https://m.edsoo.ru/ff0c5952
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https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

[TonsTre 06 aqnabarHom nporuecce. [lepBeril 3aKoH

bubnunoreka LIOK

67 1 10.12.26
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c5efc
68 KOJII/I‘-IeCTB? TEIUTOTHI U pab0Ta KaK MEepbl U3MCHECHHUS 1 11.12.26
BHyTpeHHeH 3Heprun T/1 cucremsl
B o
6 | nepasoncorx mponcccon. Hoobparmmooms |1 412,06  BuGmortexa LIOK
p pont ’ p o https://m.edsoo.ru/ff0c6230
MPUPOIHBIX MPOLIECCOB
bubmuoreka [{OK
70 | II 7 . KII 1 15.12.26
PUHITUIIBI ACHCTBUS TEIJIOBBIX MAlllMH ji| hitps-//m.edsoo.ru/f0c600a
bub OK
71 | Makcumansnoe 3nadenue KII/1. [ukn Kapno 1 16.12.26 htl/tlsz,I:I;I/(r)rTl.eeKdasc];]c;).ru /£0c600a
72 | Pemenwue 3agau Ha KIIJI TemmoBeix Mamua 1 17.12.26
OKOJIOTHYECKHE aCIIEKThI UCII0Ib30BaHHUS TEILUIOBBIX
73 BuUTarenei. TemroBoe 3arpsi3HeHue OK aroIei 1 18.12.26 bubmorexa [OK
s ' p Py Raiom o https://m.edsoo.ru/ff0c6938
cpeabl
74 | Pemenue 3amau o teme « TepMoarHAMUKAY 1 21.12.26
75 O0001IeHre ¥ cucTEMATH3alMs 3HAHUH 110 TEME 1 22.12.26 bu6nunorexa LIOK
"TepmonnHamuka. TenaoBple MalIMHbI" o https://m.edsoo.ru/ff0c6938
76 KoHntponbnas pa60T:1 o treMe "TepMoarHaMHKa. | 23.12.26
TermoBrIe MAaTMHET
Pa3nen 3.3. ArperatHbie cOCTOSIHUSI BellleCTBA. 14
da3oBble epPexoabl
[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u bubmuoreka [IOK
77 1 24.12.26
KUIIeHHe. Y IebHas TemyIoTa napooOpa3oBaHus https://m.edsoo.ru/ff0c63b6
H . K
aChINICHHBIE U HEHACKIIIEHHBIE TTapbl. KauecTBeHHAst BuGnmorexa LIOK
78 | 3aBUCHUMOCTD IJIOTHOCTH U JABJIEHUS HACBIIIIEHHOI'O 1 25.12.26

Imapa OT TCMIICPATYPhI, UX HE3ABUCUMOCTL OT 00BEMa

https://m.edsoo.ru/ff0c63b6
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HACBILEHHOT O Mapa. 3aBUCUMOCTb TEMIIEPATYpPbl
KUIIEHUS OT JaBJIEHUS B XKHUJIKOCTH

79 Brnaxxnocts Bo3yxa. AGCONIOTHASI M OTHOCHTEIbHAS 1 181226 Bu6muoteka [JOK
BJIQKHOCTh https://m.edsoo.ru/ff0c64d8
80 | Pemenwue 3amay Ha BIaXKHOCTH 1 29.12.26
81 Tsépnoe temno. KpI:ICTaJIqueCKHe u amop(HbIe Tena. 1 11.01.27 Bbu6muotexa [JOK
AHU30TPOINS CBOWCTB KPUCTAIIIOB https://m.edsoo.ru/ff0c6510
22 [InaBnenue U KkpucTamm3anus. Y IelbHas TenaoTa 1 12.01.27 bu6nmorexa LIOK
rtaBnerns. CyOmumManus https://m.edsoo.ru/ff0c6708
23 Jedbopmaruu TBEpAOTO Tena. PacTskeHue u cxarue. 1 13.01.27
Cnsur. Moayns HOwra. Ilpenen ynpyrux nedhopmanuii
24 TemoBoe paciupeHue KuaKkocTen \IJ/I TBEPABIX TEIl. 1 14.01.27
AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUM YacTHI] BEILIECTBA
85  IIpeoOpazoBanue 3HEepruu B (ha30BBIX EpPEXoaax 1 15.01.27 Egg:jﬁ:iiéj/ 06820
86 | YpaBHeHHe TEIIOBOro OanaHca 1 19.01.27 iﬁg:jﬁiﬁiﬁi 06820
87 | Pemienue 3a7au Ha ypaBHEHHE TEIJIOBOTO OajlaHca 1 20.01.27
IToBepxHOCTHOE HaTsKeHUe. KanwuisipHble sBIIEHUS.
88 | JlaBneHue 1oa NCKPUBIEHHON IOBEPXHOCTHIO 1 21.01.27
xuakoctu. Popmyna Jlammaca
O06o0061eHre U cucTeMaTu3alus 3HaHU| TI0 TeMe
89  "ArperartHbie cocTosiHUS BellecTBa. Pa3oBbie 1 22.01.27
nepexonpl”
90 KonTponbnas pabora o Teme "Arperatsoie | 3.01.27
cocrosiHus BeniectBa. @a3oBbie nepexoas”
Paznea 4. JIEKTPOJJUHAMUKA 54
Paznen 4.1. DnekTpuueckoe moJie 24



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

DnekTpu3anus Tei U €€ MPOosIBICHUS. DICKTPUUCCKUN

bubnunorexa LIOK
91 | 3apsaa. JIBa Buga 3JeKTPUUECKHUX 3apsIA0B. 26.01.27
par. A A P DA https://m.edsoo.ru/ff0c6bcc
[TpoBOMHHKH, AUDIIEKTPUKH U TIOTYIIPOBOTHUKH
9 DNeMEeHTapHBIN JIEKTPUYECKUM 3apsia. 3aKoH 27.01.27 bubmmoreka [JOK
COXpaHEHHS AJIEKTPUUYECKOTO 3apsizia o https://m.edsoo.ru/ff0c6bec
B3aumoneiictBue 3apsanoB. Toueunbie 3apsibl. 3aKOH bub6numoreka [IOK
93 28.01.27
Kynona https://m.edsoo.ru/ff0c6ced
94 | Pewienue 3a7a4 Ha npuMeHeHue 3aKoHa Kyiona 29.01.27
DnekTpuyeckoe mojie. Ero neiicteue Ha
95 P ! 30.01.27
AIEKTPUUYECKUE 3aPsi]IbI
Hanpsok€aHaocTh amekTpudeckoro nois. [IpoOHbri
96 P T p P 02.02.07 bu6nmorexa LIOK
3aps. JIMHUY HANPsHKEHHOCTH AJICKTPUYECKOTO TIOJIA. .02.
PAA P P https://m.edsoo.ru/ff0c6df2
OHOPOAHOE AICKTPUICCKOE TI0JIS
[ToTeHIManbHOCTh JIEKTPOCTATUIECKOTO TOJIA. Bbu6mmoteka [JOK
97 03.02.27
Pa3HOCTh MOTEHIIMAIIOB ¥ HANIPSHKCHUE https://m.edsoo.ru/ff0c6100
[ToTeHnmanpHas SHEPTHSI 3apsaa B
98 | anektpoctrarnueckom modje. [lorenuman 04.02.27
AJIEKTPOCTATHYECKOTO OIS
CBs13b HANPSOKEHHOCTH TIOJIS U PA3HOCTH TTOTCHITMAJIOB
99 P P " 05.02.27
JUTSI DJIEKTPOCTATUYECKOTO TIOJIS
100 | IIpuHumn cyneprno3uuuu 3JIEKTPUUYECKUX MOJIEN 06.02.27
Pemenue 3a1a4 Ha TpUMEHEHUE TTPUHITUIIA
101 8 P PHHIL 09.02.27
CYTIEPIIO3HITNH JIEKTPUUECKHUX TTOJICH
ITone Toueunoro 3apsaa. [Tone paBHOMEpPHO
102 N b P P 10.02.27
3apsHKEHHOU chepbl
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY TI1apa.
103 | ITone paBHOMEPHO 3apsHKEHHON OECKOHEUHOU 10.02.27

IIIIOCKOCTH



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IIpoBOIHUKY B 2JEKTPOCTATHUECKOM IOJIE. Y CIIOBHE

bubnunoreka LIOK

104 1 11.02.27

paBHOBECHS 3apsI0B https://m.edsoo.ru/ff0c7018
105 JIMDIIEKTPUKY ¥ TTIOTYIIPOBOIHUKH B 1 12.00.27

ANEKTPOCTATUYECKOM I10J1€

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA. bubmuorexa [IOK
106 R 1 13.02.27

DNEeKTPOEMKOCTD IIJIOCKOTO KOHEHCATOpa https://m.edsoo.ru/ff0c7126
107  INapamiensHOE COETUHEHUE KOHJIEHCATOPOB 1 16.02.27
108 | ITocnenpoBaTenbHOE COSMHEHUE KOHIEHCATOPOB 1 17.02.27

bubnunoreka LIOK
109 O 1 18.02.27
HEeprus 3apsHKEeHHOT0 KOHAEHCAaTopa hitps://m.cdsoo.ru/f0cT2¢0

110 Pemenue 3a1a4y Ha coeIMHEHNE U SHEPTUIO 1 19.02.27

KOHJIEHCAaTopa
11 JIBU>keHHe 3apsSKEeHHON YaCTUIBI B OHOPOTHOM | 20.02.27

ANEKTPUYECKOM I10JIe
112 Pemrenue 3amau Ha ABMKEHUE 3apSHYKEHHOMN YaCTUIIBI B | 23.00.07

OJTHOPOJIHOM 3JIEKTPHUYECKOM I10JIE
113 ?606H1€HI/I€ u CHCTeMe'l'Tmauml 3HaHUH 1O TeMe 1 24,0007

DNeKTpUYECcKoe moJie

114  KontponbHas pabota no Teme "DiaekTpuyeckoe nosie" 1 25.02.27

Pa3neu 4.2. IlocToSsHHBII 3J1eKTPUYECKHH TOK 24
115 Cuna toka. [locTosiHHBIN TOK. Y cnoBUS 1 26.00.27

CYILIECTBOBAHUS TOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa
116  HUcrounuku Toka. Hampsoxenue u 3/1C 1 27.02.27
117 3akon OMa 1St yJacTKa [EenH. DIEKTPHIECKOe | 28,0207

COIPOTHBIICHUE



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3aBUCHMOCTD COIIPOTUBJICHUA OAHOPOJAHOTO

118  mpoBoAHMKA OT €ro JJIUHBI U IUIOAAU TONEPEYHOTO 1 02.03.27
CEUYCHUS
119  VYnensHOE conmpoTHUBIICHHE BelllecTBa. Pemenue 3aqau 1 03.03.27
[TocnenoBarenbHOE, MapaJIeIbHOE, CMEIIIAHHOE bub6nmmoreka [IOK
120 1 04.03.27
COCIMHEHHE MPOBOTHUKOB https://m.edsoo.ru/ff0c7410
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX LICTICH. 1 05.03.27
[TpaBuna Kupxroda
122 | Pemenue 3amau Ha mpuMeHeHue npasmi Kupxroda 1 06.03.27
123 PaGora snekrpuyeckoro Toka. 3akoH J[>xoyis — 1 09.03.27 bubmuoreka [{OK
Jlenna https://m.edsoo.ru/ff0c7838
124 Pemrenue 3amau Ha mpumeHeHue 3akoHa J>oyssi- 1 10.03.27
Jlenna
125 MONIHOCTB 3JEKTPUIYECKOTO TOKa. TermoBast | 11.03.27
MOIIIHOCTb, BBIJIEIIsIEMAsi Ha PE3UCTOPE
126 = Pemienue 3agay Ha TEIUIOBYIO MOIIHOCTh 1 12.03.27
127  OJIC u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA 1 13.03.27
3akoH Oma A7 MOTHOM (3aMKHYTOM) 3JIeKTpUYeCcKOn bubmuoreka [IOK
128 1 16.03.27
LeTH https://m.edsoo.ru/ff0c7ae0
129 | Pemenwme 3amay Ha 3akoH Oma 1 17.03.27
130 | MomHOCTE HCTOYHHUKA TOKA 1 18.03.27
131  KopoTtkoe 3aMbIkaHue 1 19.03.27
132 KonpzeHcaTop B LIENH ITOCTOSTHHOTO TOKA 1 20.03.27
133 Pemrenue 3amay Ha KOHJEHCATOP B LTI MTOCTOSTHHOTO | 01.04.27
TOKa
134 Pemenne 3amau mo Treme "IlocTOSTHHBIHM | 02.04.27

AIEKTPUICCKUN TOK"



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Permrennie 3agaua mo reme "llocToOAHHBIH

135 _ 1 03.04.27
ANEKTPUYECKUI TOK
136 Pewmenne 3a):[atj o T"eMe "TTocTosiHHBIH 1 06.04.27
ANEKTPUYECKUI TOK
137 ?606meHHe I:I CI/ICTeMaTI/ISaI_[I:Iﬂ 3H?HPII>'I o TeMe | 07.04.27
[TocTOSIHHBIN TEKTPUUYECKUI TOK
138 KontposbHas E)a60T"a 1o reMe "[locTosHHbII 1 08.04.27
ANEKTPUYECKUIN TOK
Pa3nea 4.3. Toku B pa3JIM4yHBIX cpeaax 6
139 9J‘IeKTpI/I‘leCKa$£ MPOBOAMMOCTH Pa3IMYHBIX BEIIECTB. | 09.04.27
OnexkTtpudeckuil Tok B Metaiax. CBepXIpoBOIUMOCTb
DNEeKTPpUYECKUM TOK B pacTBOpax U paciuiaBax bubmmoreka [JOK
140 1 10.04.27
ANEKTPOJIUTOB. 3aKOHBI Dapajes s IEKTPOIU3a https://m.edsoo.ru/ff0c82ba
bubnuoreka [{OK
141 O i ! 1 13.04.27
JEKTPUYECKU TOK B Tazax. [lna3zma hits:/m.edsoo.ru/f0c84ac
142 | DnexTpuyeckuil TOK B Bakyyme. BakyymHbie mpuGopsl 1 14.04.27
bu6mmoteka IIOK
143 O i 1 15.04.27
JIEKTPUUECKUN TOK B MOIYIPOBOAHUKAX hitps:/m.edsoo.ru/f0c84ac
bu6nunorexa LIOK
144 11 0 1 16.04.2
O1YHPOBOAHHIOBHIE HPHOOPH / https://m.edsoo.ru/ff0c84ae
Pazznen 5. DU3HUYECKHUN MIPAKTUKYM 16
dusndeckuil NpakTuKyM 1o teme "M3MmepeHue cuisl
TOKa ¥ HaNpsHKEHUs! B LIETIH TOCTOSTHHOTO TOKA MpHU
MTOMOIIY aHAJIOTOBBIX U LHU(PPOBBIX U3MEPUTETHHBIX
bub6 K
145  mpubopor" uiu "3HaKOMCTBO ¢ IUPPOBOH 1 17.04.27 nomotexa O

naboparopueii o gusuke. [Ipumepsl uzmMepeHus
(U3NYECKUX BETUYMH MPH MOMOIIN KOMITbIOTEPHBIX
JATYUKOB"

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

146

duznyeckuil npakTukyM no teme "M3ydyenue
HEPaBHOMEPHOIO JBUKEHHUSI C LIEIbIO ONpeIeTICHUS
MTHOBEHHOM cKopocTh"

20.04.27

147

duznyeckuil npaktukym 1o teme "M3mepenue
YCKOPEHUS TIPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIOKEHUHY 10 HAKJIOHHOM IUIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBH>KEHUN"

21.04.27

148

®duznyeckuil npaktukym no teme "M3mepenue
ycKopeHus cBoOoaHOTO najieHus" win "M3ydeHue
JBUKCHHSI TeJ1a, OPOIICHHOTO TOPU30HTAIBHO"

22.04.27

149

®uznueckuil NpakTUKyM 1o teme "M3yuenue
JBMKEHUS TeJa M0 OKPY)KHOCTH C IMOCTOSTHHOM 110
Moo ckopocThio" miu "VMccnenosanue
3aBUCHMOCTH IIeprojia oOparieHusi KOHUYECKOTO
MasiTHUKA OT €ro napamerpos"”

23.04.27

150

dusnyeckuil npakTukyM 1o teme "M3mepenue
PaBHOJIENCTBYIOIIEH CHIIBI IPU JBUKEHUH OpycKa IO
HaKJIOHHOM TuiockocTu" win "IIpoBepka rumnoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH Ha 33JIaHHOE PACCTOSIHUE OT
ero maccol"

24.04.27

151

®dusnyeckuil npaktukym no teme "HccnenoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B
MPY>KUHE U PE3MHOBOM 00pasIle, oT ux aedopmanun’”
i "M3ydeHne IBUKEHHS CUCTEMBI TEJl, CBSI3aHHBIX

HUTbIO, IEPEKUHYTOM yepe3 NErkuit 010K"

27.04.27

152

duznyeckuil npaktukym mno teme "M3mepenue
ko3¢ duLreHTa TPEHUS 10 BEIHYNHE YIIIOBOTO

28.04.27




kod¢pdunuenta 3apucumoctu Frp(N)" wun
"UccnenoBanue ABMKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C IIEPEMEHHBIM KO3 PUIIeHTOM TpeHus"
iy "M3ydeHne IBUKEHUS Tpy3a Ha Bajly C TpeHUueM"

153

®duznyeckuil npaktukyM no teme "HccnenoBanue
yCIIOBUI paBHOBECHS TBEPOrO TeJa, UMEIOIEr0 OCh
Bpamenus" win "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" unu "M3yueHne yCTOM4nMBOCTH
TBEPAOIO TeJa, UMEIOIIETO IO b OMOPhI"

29.04.27

154

155

156

duznyeckuil npaktukym 1o teme "M3mepenue
HMITyJIbCA TeJIa 10 TOPMO3HOMY MyTH" WU
"H3MepeHue cuiibl TATH, CKOPOCTU MOJENTH
JIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TSTH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" win "MccenenoBaHnue COXpaHeHUs! UMITYJIbCca
IIpH ynpyrom B3aumoaenctsun" wiu "M3mepenne
KMHETUYECKOM SHEPTuu Teja o TOpMO3HOMY myTH"

dusnyeckuil npakTukyM o teme "M3ydenue
M30TEPMHUECKOT0 Mpolecca (PeKOMEHI0BAHO
UCrojb30BaHue HU(PoBOil TabopaTopun)" unu
"N3yuyenue nzoxopHoro npouecca" wiu "M3ydenune
n3obapHoro nporecca" unu "[IpoBepka ypaBHeHUS
cocTostHUS"

dusnyeckuil npakTukym 1o teme "M3mepenue
ynenbHoH TernoémkocTn" uinm "VccnenoBanue
npouecca ocTeiBaHus BemecTBa" uinm "MccnenoBanne
aauabaTHoro npouecca” nin "M3ydyeHrne B3auMOCBS3H
SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOICUCTBUS U
TEeMIIEpaTypbl KUMIEHUS )KUJIKOCTE"

30.04.27

04.05.27

05.05.27




157

158

duznyeckuil npakTukyM no teme "M3ydyenue
3aKOHOMEPHOCTEH MCIapeHust >KUAKOCTeH" niu
"M3mepenue yaenbHOM TENI0ThI IUIaBJICHUS JbJa" Win
"M3y4yeHune CBOMCTB HACBIILICHHBIX MMApOB" WiIn
"U3mepeHue abCOTIOTHON BIAKHOCTH BO3AyXa U
OLIEHKa Macchl 1apoB B nomeneHun". smepenue

K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

dusnyeckuil mpakTUKyM 1o Teme "Habmronenue
MIpEeBpAIICHHS SHEPTUU 3apsHKEHHOTO KOHIeHcaTopa B
SHEPTHUI0 U3nydeHus ceeroauoaa"” wim "Msyuenue
MPOTEKAaHUs TOKA B LIETIH, COJIEpKAIICH KOHAeH caTop"
M "Pacnpenenennue pa3HOCTH OTEHLUAIOB
(HampspKEeHMS) MPU MTOCIIEI0BATEIbHOM COSTMHEHUH

KOHJIEHCaTOpoB"

06.05.27

07.05.27

159

®uznueckuil npakTukyMm no reme "HcciaenoBanue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB" MU
"U3mepeHue yaenpHOro COMPOTHUBICHUS
npoBoaHUKOB" uiu "VccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA OT HAMPSHKEHUSI JI71s JTaMITbl HaKaIMBaHUA"

08.05.27

160

®dusnueckuii npakTukyMm no Teme "Habmonenue
anekTponusa" uin "M3mepenue 3apsaa
oJlHOBaJIeHTHOro MoHa" miu "HMccnenosanue
3aBUCHUMOCTH COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOIN
XapakTEePUCTUKU auoaa”

11.05.27

161

Pe3epBHoOe Bpemst

PesepBHblIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS
3HaHui o teme "Kunemartuka"

10

12.05.27




PezepHblil ypok. O6001IeHNE U CHCTEMaTH3aIHs

162 . " " 1 13.05.27
3HaHuil 1o Teme "JluHamuka

163 PesevaHLH?I ypOK'.' O6o6mieHne u CI/ICTeMa"l'“I/ISaI_II/ISI 1 14.05.07
3Hanui o teme "CraTuka TBEpAOTO Tena

164 PGSGp]iHBII/I yp0K'.' O06o011IeHne U cUCTeMaTU3aLus ) | 15.05.27
3HaHUi 110 TeMe "3aKOHbI COXPAHEHUS B MEXaHUKE
PezepHblil ypok. O6001IeHHE U CHCTEMaTH3aIHs Bbu6muotexa [JOK

165  3nanwuit no reMe "OCHOBBI 1 18.05.27  https://m.edsoo.ru/ff0c8f6c
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"
PesepHblil ypok. O000IIEHHE U CHCTEMaTH3aIHs Bbu6moteka [JOK

166 | 3nanwmii mo teme "Tepmoaunamuka. TeroBsie 1 19.05.27  https://m.edsoo.ru/ff0c8f6¢c
MaluHb!"
PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3AIIHS bu6nmorexa LIOK

167 | 3HaHWii Mo Teme "ArperaTHble COCTOSIHHS BEIIECTBA. 1 20.05.27  https://m.edsoo.ru/ff0c8f6¢c
da3oBble Iepexobl"
PezepBHblil ypok. O60011I€HNE U CUCTEMATH3AIHS bubmuoteka [IOK

168 . 1 21.05.27
3HaHMUU 10 TeMe "DiekTpudeckoe nosue" https://m.edsoo.ru/ff0c8f6c
PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alIHS bubmmnoreka HOK

169 . . . 1 22.05.27
3HaHui 1o TeMe "[1oCTOsHHBIN 3neKTpuUecKuil ToK" https://m.edsoo.ru/ff0c88be
PesepBHblIil ypok. O600111€eHNE U CUCTEMATH3alHs bubmmnoreka HOK

170 . 1 25.05.27
3HaHUi 1o TeMe "ToKH B pa3nyHbIX cpeaax” https://m.edsoo.ru/ff0c88be

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c88be
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INOYPOYHOE IINIAHUPOBAHMUE 11 KJIACC

KoanuecTBo yacoB

Ne Hara DJIeKTPOHHbIe U (POBbIE
n/n Tema ypoxa Bcero Konrpoaeurre HpaxTuyeckue u3ydeHusi = oOpa3zoBaTebHbIE pecypchl
padoTsI padoThI
Pa3znea 1. JjekTpoguHaMuKa 27
1.1 MaruuTHoe moJie 14
|| nposassaos ¢ s, Maroeraos aase, anoresa | 1 20926  Brbmotexa LOK
Astiepa https://m.edsoo.ru/ff0c9778
, | m—t— |
N https://m.edsoo.ru/ff0c98fe
MarHMTHON MHTYKIIUU
3 MaruuTtHoe 1nose NpoBOJHUKA C TOKOM. OnbIT 1 4.09.26  bubamorexa [IOK
Opcrena https://m.edsoo.ru/ff0c98fe
4 | Cwuna Amrepa, eé HalpaBJeHHE U MOJIYJIb 1 70926 | bubmnorexa LIOK
https://m.edsoo.ru/ff0c9ac0
5 | Pemenue 3amau 1 8.09.26
6 [Ipumenenue 3akoHa Amnepa. 1 9.09.26
DNeKTpOUu3MepUTENbHbIE TPUOOPHI
) | T e e |
MAFHITHOM Hosle https://m.edsoo.ru/ff0c9df4
Pemenue 3agau 1 11.09.26
Pa6ora cunsl Jlopenua 1 14.09.26
10 | Pemenue 3amau 1 13509.26
1 MarnuTHOe nosue B Bemectse. PeppoMarHeTHKH, | 16.09.26

mapa- 1 [naMara€TuKu



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

OcHOBHBIE CBOMCTBA (heppOMarHETUKOB.

17.09.26

12 [IpumeHnenne GpeppoMarHeTHKOB !
13 Pemenwue 3agau no teme "Maruutnoe nosie" 1 18.09.26
14  Pemrenue 3agad o treMe "MarautHoe 1mose" 1 21.09.26
1.2 DyleKTpOMATHUTHAS UHIAYKIMS 13
15 SIBrieHue 3neKTpoMarHuTHOM HHAYKIMU. [ToTok 1 22.09.26 = bub6mmoteka [IOK
BEKTOpa MarHUTHON MHIYKIIMH https://m.edsoo.ru/ff0cal 50
23.09.26  bubmmoreka [JOK
16 SAC unnykum ! https://m.edsc];]c;).m/ffOcaISO
17  3aKoH 3JIEKTPOMArHUTHOM HHIyKIuu Papajest 1 240926 | bubmuorexa IIOK
https://m.edsoo.ru/ff0cal S0
18  Buxpesoe 3nexrpudeckoe nojue. Toku Dyko 1 25.09.26
19  OJC uHaykuuu B ABMKYLIUXCS TPOBOJHUKAX 1 28.09.26
20 | Pemenue 3amau 1 29.09.26
21  IlpaBuio Jlenna 1 30.10.26
2 NupyktuBHOCT. KaTylika MHAYKTUBHOCTH B LIETIH 1 01.10.26 = bubnuoreka LIOK
MOCTOSIHHOTO TOKa https://m.edsoo.ru/ff0ca600
23 SBnenue camomHaykuuu. 3/]C camonHIyKIuu 1 02.10.26 E:ﬁii:i;iiﬁﬁ /£0ca600
24 DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM. 1 05.10.26
DNEeKTPOMArHUTHOE T0JIe
25  Pemenue 3agau 1 06.10.26
26 O06o001enre 1 cucTeMaTr3aIs 3HaHUH 110 TeMe | 07.10.26 bubnuotexa [JOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/ff0cab82
27  KoHTponbHas paboTa 1o teme "DneKTpoJuHaMuKa" 1 08.10.26
Paznen 2. KosieOanus U BOJIHBI 60
2.1 Mexannuyeckue Koje0aHust 10



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KoneobarensHas cucrema. CBOOOAHBIE KOJIEOAHUS.

28 1 09.10.26
I"apmoHnueckue KoyeOaHus
Kunemarnueckoe 1 TMHAMHYECKOE OIMCAHUE
29 AHHAM 1 12.10.26
KOJIEOATEIbHBIX IBKEHUHN
DHepreTUYecKoe onrucanne. BpIBo TMHAMUYECKOTO
30  omumcaHHsS TapMOHMYECKHUX KOJICOAHUH U3 UX 1 13.10.26
SHEPTEeTUYECKOT0 U KHHEMATHYECKOTO OTTUCAHUS
31 Awmmuryna u daza konebanui 1 14.10.26
[lepuon u yactora xosnedanuil. [leproa maneix
CBOOOIHBIX KOJIEOaHUI MaTEMaTHIECKOTO MasiTHUKA.
32 g y 1 15.10.26
[lepnon cBOOOIHBIX KOJIEOAHUN TIPYKUHHOTO
MasATHHAKA
3aryxaromue Konebanus. BelHyXIeHHBIE
33 yRAom yRA | 16.10.26
kosaebOanus. Pe3onanc
34  ABTOKOJIEOAHUSA 1 19.10.26
35  Pemrenue 3agau 1 20.10.26
Ypoxk-koH(DepeHus "MexaHnueckue KoaeOaHus B
36 P deperil ) 1 21.10.26
MY3BIKAJIbHBIX HHCTPYMEHTaX
O000111eHE U CHCTEMATHU3aIlMs 3HAHUH 110 TEME
37 OO B 1 22.10.26
MexaHn4decKne KOJIeOaHns
2.2 DJyIeKTpOMarHuTHbIEe KoJIeOaHus 15
OnexkTpoMarHuTHele Konebanus. KonebarenbHbli bubmuoteka [IOK
38 1 23.10.26
KOHTYp https://m.edsoo.ru/ff0cb820
dopmyna TomcoHna. CBI3b aMIDINTYIBI 3apsaaa
39 0 : eyca opaca o C y)Io a S 1 05.11.26 bubmorexa OK
KOHJIEHCAT MIUIUTYIOM CUJIBI TOKA B 1.
A P A https://m.edsoo.ru/ff0cb9c4
K0J1e0aTeIbHOM KOHTYpE
3aK0H COXpaHEHUS DHEPTUH B UI€ATEHOM
40 p p a 1 06.11.26

KoJ1e0aTeIbHOM KOHTYpE



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aryxarIiue JeKTPOMArHuTHbIC KOJIeOaHusl.

bubnunoreka LIOK

41 1 09.11.26
BrIHYX/I€HHBIC 2JICKTPOMAarHUTHBIE KOJICOaHMs https://m.edsoo.ru/ff0cbb86
IIepemeHHBII TOK. Pe3ucTop u KOHAEHCATOP B LIENU Bu6mumotexa [JOK
42 1 10.11.26
MIEPEMEHHOTO TOKa https://m.edsoo.ru/ff0cbd34
43  Karyuika HHIYKTUBHOCTH B LIEMH MIEPEMEHHOIO TOKa 1 11.11.26
44 3akon OMa Jy1st 3JIEKTPUYECKOM LIEMU TEPEMEHHOTO 1 12.11.26
TOKa
45 M(jH.IHOCTB MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U | 13.11.26
JEHCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSKEHUS
46  Pe3oHaHC B AJIEKTPUUYECKOM 1ETU 1 16.11.26
47 | Pemenue 3a1auy 1 17.11.26
43 WneanbHenif Tpancopmatop. [Iponssoactso, 1 13.11.26 bubmorexa LIOK
nepenavya u noTpedieHue MEKTPUUECKOH YIHEPTHU o https://m.edsoo.ru/ff0ce324
DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE bubnnorexa [JOK
49  snektposHepruu. KynbTypa ucnosib3oBaHus 1 19.11.26 | https://m.edsoo.ru/ff0cc324
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU
50  Pemenue 3anau 1 20.11.26
51  Pemenwue 3anau 1 23.11.26
57 ?606H1€HI/IG U cUCTeMaTu3anus 3'I:IaHI/II/I 1o TeMe | 24.11.26
DNeKTPOMarHUTHHIE KOJeOaHUS
2.3 MexaHnn4yeckue M 3J1eKTPOMATHUTHbBIE BOJIHbI 10
MexaHn4eckne BOJIHbI. XapaKTepUCTUKHU bu6muoreka [JOK
53 1 25.11.26
MEXaHUYECKUX BOJH https://m.edsoo.ru/ff0cca54
54  CpoiicTBa MEXaHUYECKHUX BOJIH 1 26.11.26
bub OK
55  3Byk. XapaKTepUCTHUKH 3ByKa 1 27.11.26 nomorexa L

https://m.edsoo.ru/ff0cccOc
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Wudpassyk u ynerpassyk. LllymoBoe 3arps3nenue

56 . 1 30.11.26
OKpY>Karolen cpeibl
57 | Pemenue 3a1au 1 01.12.26
53 DJIEKTPOMAarHuTHbBIC BOJIHBI. M3i1yueHue 1 02.12.26
ANEKTPOMArHUTHBIX BOJIH
59 OHeprus EeKTpOMarHuTHbIX BoJH. CBoOMCTBa 1 03.12.26
AJEKTPOMAarHUTHBIX BOJIH
[ITkana 3nekTpOMarHuTHHIX BOJH. [[puMeHneHne bubanoreka [JOK
60 1 04.12.26
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/ff0ccfe0
[TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.
61 | Pamuonokarusi. DJIEKTPOMarHuTHOE 3arpsi3HEHUE 1 2.12.26
OKpY’KaroIen cpeibl
62 KOHTpf')JII)Ha?I pabora o Teme "Konebanus u 1 31206
BOJIHBI
2.4 OnTuka 26
63 Cgert. 3aKOH NMPSMOIMHENHOTO PACTIPOCTPAHEHUS 1 41226 bubnmnorexa [JOK
cBera T https://m.edsoo.ru/ff0cd350
64 Pemenue 3a51aq Ha MPUMEHEHHUE 3aKOHa 1 71296
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa
Otpaxenue cBera. [1nockoe 3epkano. Chepruueckoe bubnnorexa [JOK
65 1 8.12.26
3epKaio https://m.edsoo.ru/ff0cd4e0
[Ipenomnienue cBeTa. AGCOMIOTHBIN U
66 OTHOCHTEIIBHBIN TI0Ka3aTens npesnomiaeHus. [lonnoe 1 9.12.26 bubmuoreka [JOK
BHYTpEHHEe oTpaxxeHue. [IpenenbHblil yros noiaHoro o https://m.edsoo.ru/ff0cd 716
BHYTPEHHETO OTPAKEHUS
67 Pemrenne 3a1a4 Ha npUMEHEHNE 3aKOHOB OTPAKEHUS | 10.12.26 bu6mmoreka [IOK

" OpCIIOMJICHHA CBCTA

https://m.edsoo.ru/ff0cd67a
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Xon nmydeit B mpusme. ducnepcust ceeta. Cla0KHbBIN

68 11.12.26
cocraB Oenoro csera. L[Ber
69 JInna3pl. @OKYCHOE PaCCTOSTHUE U ONTHYECKAs CUIla 14.12.26 bubmmoreka [JOK
JIMH3BI o https://m.edsoo.ru/ff0cddle
70 [TocTpoenue n300pa)keHH B TMH3aX U UX CHUCTEMAaX. 15.12.26
VYBenu4yeHue JuH3bI
71 Pemrenue 3a1au Ha moCTpoeHUE U300PAKEHUH, 16.12.26
MOJIy4aE€MBIX C IIOMOIIBIO JTUH3
72 T'ma3 kak onTuyeckas cuictema 17.12.26
7 Pemenue 3ajlaq.u [Ipenensl MPUMEHUMOCTH 18.12.26
reOMETPUUYECKOI ONTUKU
74  CKOpOCTH CBETa M METOJIbI €€ U3MEPECHUS 21.12.26
75 | ducnepcus cBeta 22.12.26
bubnunoreka LIOK
76 U 23.12.26
HTCPpepeLIA CBeT https://m.edsoo.ru/ff0ced22
KorepenTHbie UCTOYHUKU. Y CIIOBHUS HAOTIOACHHUS bubnnorexa [JOK
77 24.12.26
MaKCHUMyMOB U MUHUMYMOB https://m.edsoo.ru/ff0ced22
78 | Pemienue 3amau 25.12.26
79  llpumenenne uHTepPEpeHIINN 28.12.26
bubnmorexa LIOK
80 29.12.26
Jludppaicuns caera ? https://m.edsoo.ru/ff0ced22
JudpakiuonHas pemeTka. Y cioBre HaO0AeHNs bubmmnoreka HOK
81 11.01.27
IJIaBHBIX MaKCUMYMOB https://m.edsoo.ru/ff0ced22
82 | Pemenwue 3ama4 12.01.27
bubnunorexa LIOK
IT T 13.01.2
83 OTIEPEYHOCTh CBETOBBIX BOJH. [lonsipu3arus cBeta 3.01.27 hitps-//m.edsoo.ru/f0cf02e
84 | Pemenwue 3amau 14.01.27
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bubnunoreka LIOK

85  CBeroBbl€ ABICHUS B IPUPOJE 1 15.01.27 hitps://m.edsoo.ru/f0CR62

26 ?grcl)fplljll;ljne U CUCTEMaTU3aIus 3HaHUH 110 TEME 1 19.01.27

87  KonrtposbHas padoTa nmo teme «OnTuKa» 1 20.01.27
Paznen 3. OcuoBsl CTO 5
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

88 | 3aKOHBI ANEKTPOAMHAMUKHY U MPUHITUIT 1 21.01.27
OTHOCUTEITLHOCTH

89  Iloctynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH 1 22.01.27 izgijl/ﬁéelii(.)rﬁ/ Ff0cfad?
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAIL.

90 [IpeobpaszoBanus JlopeHma. YcnoBrue NpUIMHHOCTH. | 23.01.27 Bbu6moteka [JOK
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHNE https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAIICHUE JIJTHHBI

bubmmoteka IIOK

91 | DHeprus ¥ UMILYJIbC PEIATHBUCTCKOMN YaCTHIIBI 1 26.01.27  https://m.edsoo.ru/ff0cfc68

9 CBs13b MacChl C IHEPTUEH U UMITYJIHCOM 1 270107 E;I@I.I;I/OTGT HOK/ffO .
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI pS.//N1.eEs00.TuW/ITele
Paspnen 4. KBanToBas pusuka 26
4.1. KopnyckyjsipHO-BOJIHOBOI 1yajiu3M 15

93 | PaBHOBECHOE TEIIOBOE U3JIy4YEHUE 1 28.01.27

94 | 3axoH cmemnieHus Buaa 1 29.01.27

95 | T'umote3a M. Ilinanka o kBaHTax. @OTOHBI 1 30.01.27

96 | DHeprus u UMNIyibC GpoToHA 1 02.02.27 bubmmorexa LOK

https://m.edsoo.ru/ff0cfel 6
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doroaddext. OnbiTe A. I'. CToneroBa. 3aKOHBI

bubnunoreka LIOK

97 03.02.27
dhoTodrddekra https://m.edsoo.ru/ffOcffc4
VYpaBuenue DiiHmreliHa 11 GoTodPdexTa. Bu6mumotexa [JOK
98 04.02.27
'Kpacnas rpanuna” pororddexra https://m.edsoo.ru/ff0d015e
bu6nmoreka [IOK
99 | laBnenme cBera. OnbiThl I1. H. JIeGeneBa 05.02.27 https://m.edsoo.ru/f0d04a6
100 = BosiHOBBIE CBOMCTBA YaCTHUIL 06.02.27
101 B:sm{em Heolgp:f . fﬂana?):OHHH . BpOIZJ”I::I ) 09.02.27 bubamotexa LIOK
MepbI TH JIOKQIW3ALUHU IBHKYIICHCS .02.
P P " g HHH AR https://m.edsoo.ru/ff0d0ca8
YaCTHIIBI
102 = KoprnyckynsipHO-BOJIHOBOU JyaJlu3M 10.02.27
103 dudpaxius 3JeKTPOHOB HA KpUCTaIaX 10.02.27
104 Crnenuduka n3mepeHui B ?/II/IKpOMI:Ipe. ) 11.02.27
CootHouleHust HeonpeaenéHHocrel I eitzendepra
105 Pemenue rpagpuyeckux 3agau 12.02.27
bu6nmorexa LIOK
1 P & 13.02.2
06 Peluterine pacuCTHEIX sa1a1 30227} ttps://m.edsoo.ru/fR0d0302
107 'I‘<0HTpOJ'ILHa}I pabota no Teiv[aM: OCH”()BH CTO", 16.02.27
KopryckysisipHO-BOJTHOBOH JTyaian3m
4.2 ®dusuka aroma
OmnbITHI IO UCCIIEIOBAHUIO CTPOCHHUS aTOMa. bubmuoteka [IOK
108 17.02.27
[TnanerapHas Mmozens atoma Pesepdopaa https://m.edsoo.ru/ff0d091a
but6mmoreka [IOK
1 IT b 18.02.2
09 OCTYIATH HOpa 8.02.27 https://m.edsoo.ru/ff0dOafa
Bunei criektpoB. CiekTp ypoBHEH SHEpruu aToma bu6muoreka [JOK
110 19.02.27
BOJIOpOA https://m.edsoo.ru/ff0d0afa
111 CrnoHTaHHOE U BBIHYKIEHHOE U3TyYEHHUE CBETA 20.02.27
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112 Jlazep 1 23.02.27
4.3 @u3uka aToMa M 3JIeMEHTAPHBIX YaCTHI 5
Hyknonnas mozaens siipa ['eiizen6epra-lBaneHko. Bu6mumoteka [JOK
113 3apsa u maccoBoe uncio siapa. M30Tonsl. 1 24.02.27 | https://m.edsoo.ru/ff0d0fd2
PagnoakTuBHOCTE
3aKOH paJIn0aKTUBHOTrO pacnana. CBoiicTBa bu6nmmoreka [IOK
|14 | MOHWSHPYIOLIETO H3IYCHNA. Bnusiaue | 25.00.07 https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Ho3umerpus
6] | .
it
115 | peaxropsl IT 06Jz1lepM'1)1 ﬂnpaBnﬂ:MorI; R 1 26.02.27 hitps://m.edsoo.rw/ff0d1162
Ee MOSIp e. H(?FO CI/IHT63}; gxonomqecxne ACIIEKTHI o bubmmorexa [OK
PMOAZIEP . ’ https://m.edsoo.ru/ff0d1356
Pa3BUTHSI SIACPHON SHEPTETHKU
MeTobl pErucTpaIiy U UCCICIOBaHUS
. D
3J1eMeHTa13HLIX yactuil. OyHaaMeHTaTbHbIE BuGmiorexa LIOK
116 B3aumoaelicTBus. bapnoHbI, ME30HBI U JIEITOHBI. 1 27.02.27
. https://m.edsoo.ru/ff0d0e38
[Mpencrasnenne o CranmpapTHON Moaenu. KBapk-
TJIFOOHHAS MOJIEITh aJIPOHOB
0} C % .
e I sy B LOK
op Pt BA T2 hittps://m.edsoo.ru/ff0d1784
(bu3nIeCKoil KapTHHBI MHpa
Pa3neu 5. DiieMeHTBI aCTPOHOMMH U 12

acTpodu3uKu

118

OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aACTPOHOMUU

02.03.27

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784
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[TpuMeHNMOCTH 3aKOHOB (PU3HMKH 1 OOBSICHEHUS

119 | mpupozibl KOCMUYECKUX 00BEKTOB. MeTOIbl 1 03.03.27
ACTPOHOMHUYECKHUX MCCIIEAOBAHUI
CoBpeMeHHbBIE ONTHYECKHE TEIECKOIIBI,

120 P 1 04.03.27
PaJIMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHUS
Bun 3Bé3nHoro He6a. Co3Be3nus, spKue 3BE3IbI,

121 P | 05.03.27
IUTAHETHI, UX BUAUMOE JIBIKEHHUE
Comnneunas cuctema. Comnnite. CoaHeuHas

122 B . 1 06.03.27
aKTUBHOCTb. MicTounuk sHeprun CoJiHIIa U 3BE3]T
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpamma

123 2 ! paxepucTiiau. Jnarp 1 09.03.27

CHEKTPaJIbHBIN KJIacC — CBETUMOCTD

124 | 3Be3 bl INIaBHOM MOCIEN0BATEIBHOCTH 1 10.03.27
Buyrtpennee ctpoenune 38E31. CoOBpeMEHHbBIE

125 mnpexncraBiieHUs: O MIPOUCXOKICHUM U IBOJIIOLINN 1 11.03.27
CornHna ¥ 3B€311. OTaIbl )KU3HU 3BE3]
Mineunsrit I1yte — mama I'amaktuka. THIEL

126 Yt 1 12.03.27
rayiakTuk. YEpHbIE ABIPHI B SIpax rajJakTUK
Bcenennas. Pacimpenne Beenennoil. 3akoH

127  Xa66mna. Teopus bonbioro B3pbiBa. PennkroBoe 1 13.03.27
M3ITy4eHUE
MacmradHas cTpykTypa BeeaeHHOM.

128 PYKIYP 1 16.03.27
MertaranakTuka

129 Hepeménnbie npodaeMbl aCTPOHOMHUH 17.03.27
Pa3nea 6. Pusnyeckuii NPAKTHKYM 16
®usnueckuil NpakTUKyM 1o Teme "MecnenoBanue

130 | MarHMTHOIO ITOJIA ITOCTOSHHBIX MarHUTOB' MJIN 1 18.03.27

"HccnenoBanue cBOMCTB (heppOMarHeTUKOB" MU




"HccnenoBadHue OeHdCTBUS MOCTOSHHOIO MarHuTa Ha
paMKy ¢ TokoM"

131

®duznyeckuil npakTukyM 1o teme "M3mepeHue cuisl
Awmrnepa" nnu "M3yueHune 3aBUCUMOCTH CUJIbI
Awmriepa ot cuiibl Toka" nnu "OnpeneneHue
MarHMTHON MHJIYKIIMU Ha OCHOBE U3MEPEHUS CUJIbI
Awmmnepa"

19.03.27

132

®duznyeckuil npakTukyM no teme "HcecnenoBanue
SIBJIGHUS DJIEKTPOMArHUTHOW MHAYKIMU" WIIN
"OnpeneneHne MHAYKIIMUA BUXPEBOTO MAarHUTHOTO
nosis"

20.03.27

133

134

135

®uznueckuil npakTukyMm no reme "HceciaenoBanue
sBJIeHUs1 camouHaykiuu" wiu "Coopka Mmozenu
AJEKTPOMAarHuTHOro reHeparopa”

®uznueckuil NpakTUKyM o reme "M3mepenue
nepro/ia CBOOOIHBIX KOJICOaHUH HUTSHOTO U
MIPYXKUHHOTO MasTHUKOB"

®dusnueckuii npaktukym no Teme "[IpeodbpazoBanue
SHEPrUM B NPYKUHHOM MAasTHHUKE"

01.04.27

02.04.27

03.04.27

136

®dusnyeckuil npaktukym no teme "HccnenoBanue
MIEPEMEHHOT'0 TOKa Yepe3 MOCIe0BaTEeIbHO
COeTMHEHHBIE KOHAEHCATOpP, KaTyIIKy U pe3uctop”
win "UccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

06.04.27

137

138

Pu3nueckuil NpakTUKyM 1o teme "M3yuenne
MapaMeTpOB 3BYKOBOM BOJIHBI"

dusnyeckuil npakTukym 1o teme "M3mepenune
noKasareJs npenomieHus crexia” i "llomyuenue

07.04.27

08.04.27




M300paKeHUS B CHCTEME U3 TJIOCKOTO 3epKaja u
JIAH3E"

139

®duznyeckuil npaktukyM no teme "HccnenoBanue
3aBUCUMOCTH (DOKYCHOTO PacCTOSIHHUS OT BEIIECTBA
(1a mpumepe xkuakux JuH3)" uim "Usmepenue
(OKYCHOT'O PaCCTOSHUS pAaCCENBAIOIINX JINH3"

09.04.27

140

141

142

dusnyeckuil mpakTUKyM 1o Teme "Habmronenue
mQpakuu, THTEpGEPEHINH 1 TOISIPU3AIH cBeTa"

®uznueckuil NpakTUKyM 1o teme "OnpeneneHue
UMITYJIECA ¥ SHEPTUU PENSTUBUCTCKUX YACTHII (IO
doTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM ToJe)"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
noctosinHoiM [InaHka Ha OCHOBE HcCIeI0BaHUs
dhoTodrddexra" niam "Mccnenqopanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT HAMPsHKEHUS "

10.04.27

13.04.27

14.04.27

143

®duznyeckuil npaktukym no teme "HccnenoBanue
CIIEKTPA Pa3peKEHHOI0 aTOMapHOI0 BOJOPOAA U
U3MepeHue nocTossHHoM Pundepra”

15.04.27

144

®dusnyeckuil npaktukym no teme "HccnenoBanue
pPaiMOaKTUBHOTO ()OHA C UCTIOIH30BAHUEM
no3umetpa" unu "M3ydenue noriomieHus oeTa-
YacTHI] IFOMUHUEM"

16.04.27

145

duznyeckuil npaktukym no teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCIIOTb30BaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN IS
oTpeieTIeHUS TTOJIOKEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO
nonymapus u spkue 38€3ap1" unn "HabmoneHus B

17.04.27




Teneckon JIyHbl, IIJIaHET, TYMAHHOCTEW U 3BE3IHBIX
CKOILICHH"

146

147

Pazjnen 7. O6o01aomee noBTOpeHue

O06o00menre u cucTeMaTu3anus 3Hanui. Posb
(U3HUKN U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIMATbHOM M 3THYECKOU chepax
NeSITeNIbHOCTH YeJIOBEKa

O000111eH1E U cucTeMaTu3anus 3Hanuii. Poab u
MecTO (PU3UKH U aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOU KapTHUHE MUpa

15

20.04.27

21.04.27

148

O0001menne u cucreMaTn3anys 3Hanui. Pois
¢buznveckoii Teopun B HopMupoOBaHUH
MPEJICTABICHHUHA O (PU3NYECKOM KapTUHE MHPA, MECTO
(bu3NYeCcKoil KapTUHBI MUPa B O0IIIEM PSTy
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

22.04.27

149

O000I1IEHNE U CUCTEMATH3AIINS 3HAHUI 110 TEME
"Kunematnka"

23.04.27

150

151

O000I1IEHNE U CUCTEMATH3AIINS 3HAHUI 10 TEME
"Kuuemaruka"

O00011IeHrEe U cUCTEMAaTU3aLMs 3HAHUI IO TEME
"lmnamuka"

24.04.27

27.04.27

152

O0600611eHre U cucTeMaTU3alus 3HaHUH| TI0 TeMe
"Craruka TBEpAoro tena"

28.04.27

153

154

O0001IeHre 1 cUCTEMAaTU3aIMs 3HAHUI 10 TEME
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

O06o011ieHre 1 cucTeMaTH3aIMs 3HaHUi 110 TeMe
"OCHOBBI MOJIEKYIISIPHO-KUHETUUECKON TeopUH"

29.04.27

30.04.27




O0001IeHYE ¥ CUCTEMATU3ALMS 3HAHUI 10 TEME

155 " 1 04.05.27
Tepmoaunamuka. TernoBbie MalIMHbI
O0o0011eHrEe U CUCTEMATH3allMs 3HAHHUH 110 TEME
156 | "ArperaTtHble cocTosiHUS BemiecTBa. da3oBbie 1 05.05.27
nepexonr"
O0o001IeHre ¥ cucTEMAaTH3alMs 3HAHUH 110 TEME
157 |, " 1 06.05.27
DIIEKTPUYECKOE T0JIe
O06o001IeHre U CHCTEMAaTH3allls 3HAHHUH 110 TEME
158 |, N N " 1 07.05.27
IToCTOSTHHBIN 3JIEKTPUUECKHI TOK
O00011eHrEe U CHCTEMATH3AlMsI 3HAHUI 110 TEME
159 . " 1 08.05.27
OKH B Pa3JINYHBIX Cpeaax
O06o001IeHNEe U CHCTEMAaTH3allMs 3HAHHUH 110 TEME
160 | Y 1 11.05.27
MarsuTHoOe noJje
Pe3epBHOe Bpems 10
161 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIIHS 1 12.05.27
3HAHMU 110 TeMe "DIeKTPOMarHuTHasT MHAYKIHS" o
162 PesepBHbIil ypok. O60011IEeHNE U CUCTEMAaTH3aIIHS 1 13.05.27
3HaHUM 1o TeMe "MexaHudyeckue Kojaeoanus" o
163 PesepBubIil ypok. O6001ICHIE U CHCTEMAaTH3alUS 1 14.05.27
3HAHMU 10 TeMe "DIeKTPOMArHUTHbIC KojieOaHus" o
PesepBHelIil ypok. O60011IeHNE U CUCTEMAaTH3aIIHS
164 | 3Hanuii no reme "MexaHHUECKHE U 1 15.05.27
3JIEKTPOMATrHUTHBIE BOJIHBI"
PesepBHelil ypok. O000IIEHHE U CUCTEMATU3AIIHS
165 . " " 1 18.05.27
3HaHu# o teme "OnTuka
PesepBHEIi ypok. O000IIEHNE H CHCTEMATH3 AU
166 PBILLH IP 1 19.05.27

sganui o treMe "Ocuosrel CTO"




PezepHblil ypok. O6001IeHHE U CHCTEMaTH3aIHs

167 3nanuii no Teme "KopycKysipHO-BOJHOBOM 1 20.05.27
qyanu3m"

168 PesevaHLH?I ypok. O6001IeHre 1 cucTeMaTH3alus 1 1.05.27
3HaHu o Teme "dusznka aroma"
PeszepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3 AN

169  3Hanuii o TeMe "PuU3MKa ATOMHOTO s7Ipa U 1 22.05.27
3JI€MEHTapHbBIX YacTuil"

170 Pesepl?:HHﬁ ypok. O6o011eHne 1 cucTeMaTH3alus | 25.05.07
3HaHUU 10 TeMe "DIeMeHThI acTpohU3uKu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUSA OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl cpeHero 00mero 00pa3oBaHus

10.1

JIeMOHCTpPHUPOBATH HA MPUMEPaX POJb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpaA, B pa3BUTUM COBPEMEHHOW TEXHMKM M TEXHOJIOTHH, B
IIPAKTUYECKOU IEATEIBbHOCTH JIIOAEH

10.2

VY4YuUTBIBaTh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (PU3MUECKUX MOJeNeil: MaTephabHas
TOUKa, MHEpLHaJbHAs cUcTeMa OTcuéTa, abCOJIIOTHO TBEPIOE TEN0, WACAIbHBIM ras;
MOJIETIM CTPOEHUS I'a30B, JKUJKOCTEU U TBEPIBIX TEJ, TOUEUHBIN 3JIEKTPUUECKUN 3apsi —
IIPU PeLIeHUU (PU3NUECKUX 3a]a4

10.3

Pacrnio3HaBath ¢u3nueckue siBieHUs (IIpOLECcChl) U OOBSICHATh MX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYJISPHO-KMHETHYECKOH  TEOpUHM  CTPOSHHsI ~ BEIIeCTBA U
NEKTPOJAMHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
cBOOO/IHOE Ta/IeHUE TeJl, JABM)KEHHUE IO OKPYXHOCTH, WHEPLMs, B3aUMOJECHCTBUE TEI;
g ¢y3usi, OpOyHOBCKOE JBHKEHUE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TeJN, N3MEHEHUE
o0béMa Ten mHpu HarpeBaHUM (OXJaKIEHUM), TEIJIOBOE paBHOBECHE, HCIapeHHUeE,
KOHJIEHCallMs, MJIaBlIeHHe, KpUCTANIN3alus, KUIIEHUE, BIa)KHOCTh BO3/yXa, ITOBBIIICHUE
JIaBJIEHUs ra3a MpH €ro HarpeBaHUM B 3aKPHITOM COCYZE, CBA3b MEXIY NapaMeTpaMu
COCTOSIHUS Ta3a B U30IIPOLIECCaX; SJIEKTPU3ALMS T, B3aUMOJICHCTBHE 3aps10B

10.4

OnucelBaTh MEXaHUIECKOE ABUIKCHUC, UCITIOJIB3YA (1)I/I3I/ILIGCKI/IC BCJIMYHHBI: KOOpAWHATA,
nyTb, MNEPEMCHICHUE, CKOpPOCTb, YCKOpPCHHUEC, MacCa TCJjia, CHJIa, HMIIYJbLC TCJIa,
KHUHETHYCCKAad SHCPIruAa, NOTCHUIHWAJIbHAA SHCPIrUus, MEXaHNUYCCKasd pa60Ta, MEXaHHNYCCKas
MOIITHOCTDL, IPpHU OMHUCAaHWMN IMPAaBUIIBHO TPAKTOBATb (1)I/ISI/I‘~IGCKI/II\/'I CMBICJI UCITOJIB3YEMBIX
BCJIIMYHUH, HUX 0003HaUeHUS U CAWHUIIBI, HAXOJIHUTH (I)OpMy.]'H)I, CBA3BIBAIOIIUE JTAHHYIO
(bI/ISI/IquKyIO BCJIIMYNHY C APYTUMU BCIMYUHAMU

10.5

OnwuceiBaTh M3y4EHHBIE TEIUIOBBIE CBOMCTBA TENl M TEIUIOBBIC SIBICHUS, HCHOIb3Ys
¢u3nyeckue BEIMYUHBI: JABJICHHUE ra3a, TeMIepaTypa, CpeaHsIs KHHETHYEeCKasi SHEePrust
XA0THUECKOTO  JBMD)KEHUS MOJIEKYN, CpPEJHEKBaJpaTh4yHas CKOPOCTb  MOJIEKYI,
KOJMYECTBO TEIUIOThl, BHYTPEHHSS 3HEprus, padbora rasza, KodpGUIUEHT MOJE3HOTO
JEHCTBUS TEIUIOBOTO JBUTATENsS; MPU OMUCAHUM IPABWIBHO TPAKTOBATH (U3NYECKUI
CMBICJI HUCIOJB3YEMBIX BCIWYWH, HX 0003HauYeHUsT U C€AUHUIIBI, HAaXOJAUTh (bOpMy.]'H)I,
CBSI3BIBAIOIINE JAHHYIO (U3NUECKYIO BETMUUHY C APYTHMH BETHIHMHAM

10.6

OnuceiBaTh U3y4YEHHBIE NIEKTPUUYECKUE CBOMCTBA BEILECTBA U AJIEKTPUUYECKUE SBICHUS
(mporiecchl), UCTIONB3Ys (PU3NYECKUE BEIUYHHBIL: SJICKTPUUECKUN 3apsf, SIEKTPHUUIECKOe
1oJie, HANpPsKEHHOCTH IOJI, IOTEHLIMAJ, Pa3HOCTh IOTEHLUAIOB; IPU OMNHMCAHUU
MPAaBUIILHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMbIX BEJIMUUH, UX 0003HAYCHUS U




Kon
IpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpamMMbl CpeIHero o01ero 06pa3oBaHus

CANMHUIBI; YKa3bIBaTb d)OpMy.HBI, CBA3BIBAIOIUC JTaHHYIO (1)I/I3I/I‘ICCKyIO BCJIMYNHY C
APYIruMH BCIIMUMHAMHA

10.7

aHAJIM3UPOBATh (U3NYECKUE MPOIECCHl U SBJICHHS, UCIONb3Yyd (DU3MUecKre 3aKOHBbI U
MPUHIIMIBL: 3aKOH BCeMHUpHOTO TArotenus, I, I u 111 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHWYECKOM SHEPIHH, 3aKOH COXPAHEHMS UMITYJIbCA, IPUHIUI CYNEPIO3UIUN CHUJI,
IIPUHLIMIT PABHOIIPaBUSl MHEPLUUAIBHBIX CUCTEM OTCUETA; MOJIEKYJISIPHO-KUHETUUYECKYIO
TEOPUI0 CTPOEHMS BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW 3HEpPTruu
TEIUIOBOTO JIBWXKEHUS MOJIEKY]1 C aOCOJIOTHOM TemmepaTypoid, MepBblil 3aKOH
TEPMOJMHAMUKH; 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsaa, 3akoH KyrnoHa; npu 3Ttom
pa3nuyath CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BhIPAXKEHUE U YCIIO-
BHs (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBIACHATE OCHOBHBIE IMPHUHIUIIBI JIEUCTBUS MalllvH, HpI/I60pOB N TCXHHYCCKHX
YCTPOﬁCTB; pa3jindaTrb yCJIOBUS UX 0€30IaCHOTO MCIIOIL30BaHUS B MMOBCEIHEBHOM KU3HU

10.9

BrimmonaaTte OKCIICPUMCHTBI IO HCCICIOBAHUIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUUA U IMponeccoB €
UCIOJIb30BAaHUEM TIPSAMBIX U KOCBEHHBIX HW3MEPEHHH; Mpu 3TOM (OopMynHpoBaTh
npobnemMy (3amady) | TMIOTE3y Y4eOHOro SKCIEpUMEHTa, COOHUpaTh YCTAHOBKY U3
MIPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBOIBI

10.10

OcymecTBiATh MpPSAMBIE U KOCBEHHBIE W3MEpPEHUS (PU3MUECKUX BEIUYHMH, MPU ITOM
BBIOMpATH ONTUMAIIBHBIN CIIOCOO U3MEPEHHS U HCIOIb30BaTh U3BECTHBIE METO/IBI OIIEHKU
MOrPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PHU3MUYECKUMH BEJIMYMHAMM C UCHOJIb30BaHUEM
NPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YJIbTaThI
MOJIYYEHHOM 3aBUCUMOCTU (M3UYECKUX BEJIMYMH B BHJIE TaOIHUI] U IpaduKOB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

10.12

CobmoiaTe mpaBuia 0€30MacHOr0 TpyAa MpPH MPOBENEHUU HCCIEAOBAaHUNH B paMKax
y4eOHOro SKCIEPUMEHTA, y4eOHO-UCCIIEOBATENbCKON U MPOEKTHOM MEATEIbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTOpHOro 000pyIOBAHUS

10.13

Pemarp pacu€rHble 3aaud ¢ SBHO 3aJaHHONW (PU3MYECKOW MOMEbI0, HCIONb3YS
¢u3nueckue 3aKOHBl M TPHUHIMUIIBI, HA OCHOBE aHalW3a YCJOBWS 3aJaud BHIOUPAThH
(U3MUYECKYIO MOJIENh, BBIACISTh (PU3NUECKUE BEIMUUHBI U POPMYIIBI, HEOOXOTUMBIC IS
eé peuicHusd, IMPOBOAUTH pacqéTLI N OLCHHUBATH PCATbHOCTH IMOJYYCHHOI'O 3HAYCHUIA
(hU3UIECKON BEITMYUHBI

10.14

Pemarp kauecTBEeHHBIE 3aJa4Yd: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUHMBYIO IETIOUYKY
paccyXIeHHI ¢ ONOPO Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

10.15

Hcnonp3oBaTh OpHU  pelICHMH YUYEOHBIX 3aJady COBpPEMEHHbIE HH(OpMAIMOHHBIC
TEXHOJIOTHH JJISl TOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALIMH 1 TIPEACTABICHUS YIeOHOM




Kon

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM

NPOBEPSIEMOT0
NPOrpaMMbl CpeTHEro 001Iero 00pa3oBaHust
pe3yJibTaTa

U HAyYHO-TIOMYJISAPHONH WHPOpMAIUHU, TOITYYCHHOH U3 Pa3IUYHBIX HCTOYHUKOB;

KPUTHUYECKH aHATM3UPOBATH MOJIy4aeMylo HH(OpMAILIUIO
10.16 [TpuBOAUTE IPUMEPHI BKJIAAa POCCHMCKUX M 3apYOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
' HayKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIl
Hcnonp30BaTh TEOpeTHUECKHE 3HAHUS 1O (U3MKE B MOBCEIHEBHOM JKHU3HU IS
10.17 obecrieyeHnss 0O€30MAaCHOCTH MpHU  OOpalmleHWH C [pubdopaMH U TEXHUYECKUMHU
' YCTPOMCTBAMH, JUIS COXPAHEHUs 30POBbS M COOJIOJCHHS HOPM 3KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOUIEH cpefe

Paborats B rpy1ime ¢ BRINOJHEHUEM PA3IMYHBIX COLMATBHBIX POJICH, IUTAHUPOBATH padOTy
10.18 IPYIIBI, PalMOHAIBHO PacHpeAeisaTh OOS3aHHOCTH U IUIAHWPOBATh JEATEILHOCTH B

HECTaHJAPTHBIX CHUTYalMsX, aJeKBAaTHO OLEHUBATh BKIAJ KaXIOTO M3 YYAaCTHUKOB
TPYMIbL B pelIEHHE paccMaTpruBaeMoil mpoOIemMbl

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI'PAMMBI

11 KJIACC

Kon
IMpPoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMsbl CpeaHero o0uero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha MpUMepax poiib U MeCTO PU3UKHU B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOW KApTUHBI MHpPA, B DPa3BUTHM COBPEMEHHOM TEXHMKM M TEXHOJOTHH, B
MPAKTUYECKON JEATENbHOCTH JIIOJIeH, LEJTOCTHOCTh U €IUHCTBO (PU3MUYECKOW KapTHUHBI
Mupa

11.2

VY4uThIBaTh TPaHULBI MPUMEHEHHs M3YYEHHBIX (HU3MUECKUX MoJeNel: TOYeuHbIH
NEKTPUYECKUH 3apsil, siAepHas MOJENb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOIO siAjpa IpU
penieHnn GU3NYecKux 3aaad

11.3

Pacnio3znaBate (Qusmueckue sBiaeHHs (Ipolecchl) U OOBSICHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKN U KBAHTOBOM (HU3UKHU: 3JIEKTpUYecKas MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKAa, B3aMMOJEHCTBHE MAarHUTOB,
AJIEKTPOMAarHuTHasi MHAYKLHUSA, JEHCTBME MArHUTHOTO IOJS HAa MPOBOJHUK C TOKOM M
3aps,

pacrpocTpaHeHHE CBETa, OTPaXKEHHE, MpelloMIIeHHe, MHTepdepeHuus, Tudpakuus H

JBUKYITAACS AIIEKTPOMATrHUTHBIC KOJICOAHUS W BOJHBI, MPSMOJIMHEHHOE
MOJIIpU3alvsl CBETa, AUCTIepcusi cBeTa, (oTodnekTpudeckuit 3Pdext (pororddexr),
CBETOBOE JIaBIICHHE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOAOPOJa, €CTEeCT-

BCHHAas U NCKYCCTBCHHAA paJuOAKTUBHOCTDb




Kon
IpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

11.4

OrnuchIBaTh U3YUYECHHBIE CBOWCTBA BEUIECTBA (AJICKTPUUYECKUE, MATHUTHBIE, ONTHYECKUE,
AJIEKTPUYECKYIO TPOBOJAMMOCTD PA3JMYHBIX CPEIl) U JICKTPOMArHUTHBIC SIBJICHUS
(mporecchl), HUCMONAB3YsA (PU3MYECKHE BEIMYMHBI: AJICKTPUYECKUN 3apsjl, Cuia TOKa,
ANEKTPUYCCKOE HANPSHKEHHUE, DJICKTPHUECKOE COMPOTHBIICHHE, Pa3HOCTh MOTCHIIMAJIOB,
OJIC, pabora TOKa, WHAYKIMS MarHUTHOTO ToyisA, cuia Awmmepa, cuna Jlopenia,
WHJIYKTUBHOCTb KATYIIKHU, HEPTUsl IEKTPUUECKOTO M MArHUTHOTO MOJEH, Mepuoa u
gacToTa KoJieOaHWii B KojeOaTeIbHOM KOHTYpE, 3apsii M CHla TOKa B IPOIECCEe
TApPMOHHYECKHUX DJICKTPOMATrHUTHBIX KOJeOaHUid, (POKYCHOE PACCTOSIHHEC W ONTHYECKAs
CWJIA JIMH3BI; TIPY OMMCAHUH MPABWIBHO TPAKTOBATh (PH3UUECKHUI CMBICT HCIIOJIB3yEeMbIX
BEJIMYMH, UX O0O3HAUEHUS W €AMHMUIIBI; YKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE TaHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU

11.5

OnuceIBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHHUA U HNPOUCCCHI, HCIOJb3Yyd (1)I/I3I/I‘ICCKI/IC
BCIIMYHHBI: CKOPOCTDb JJICKTPOMAIrHUTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTA CBETA, SHCPIUA
" UMITYJIBC (bOTOHa, nepuona nmogypaciana, SHEPTrusd CBA3WM aTOMHBIX SAACP, IIPU ONIMCAHUN
IIpaBHUJIbHO TPAKTOBAThH (1)I/ISI/I‘I€CKI/H\/JI CMBICJI UCIIOJIBb3YCMBIX BCIIMYUH, UX 0003HaYCHUS U
CANMHUIBI; YKa3bIBaTbhb q)OpMy.HI)I, CBA3LIBAIOIUC JAHHYIO (1)1/131/1‘-1601(}1}0 BCJIIMYHHY
C ApYIruMHU BCIIMYHMHAMU, BEIYHUCIIATh 3HAYCHUC (1)I/ISI/III€CKOI\/JI BCIIMYHUHBI

11.6

AHanu3upoBaTh (U3NYECKUE MPOIECCH U SBIEHUS, UCTIOIB3YsS (PU3UUECKHE 3aKOHBI U
NpUHLUIBL: 3aKk0oH OMma, 3aKOHBI TOCJIEIOBATEIBHOTO U MapalJIEIbHOTO COEAMHEHUS
MIPOBOJHUKOB, 3aKOH Jlxoyna — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIIMH, 3aKOH
MPSMOJIMHEHOTO  PacnpOCTPaHEHUsI CBETa, 3aKOHBl OTPAXEHUs CBETAa, 3aKOHBI
MpEeNIOMIICHUsI CBETa, ypaBHeHHE OWHIITEeHHa s (oTodd(deKTa, 3aKOH COXpaHEHUS
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS AIEKTPUUECKOT0 3apsa, 3aKOH
COXPAaHEHHUs MAacCOBOr0 4Mcia, MocTynaaTsl bopa, 3aKOH painoakTUBHOTO pacraja; mpu
3TOM pa3inyarh CIOBECHYIO (GOPMYIHNPOBKY 3aKOHA, €r0 MaTeMaTH4ECKOE BhIpaKEHUE U
yCIoBHS (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

OmnpenensaTs HanpaBlIeHUE BEKTOpa MHAYKLUH MAarHUTHOIO IOJIS MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cwiibl JlopeHna

11.8

CTpOI/ITL " OIIMCHIBATH I/I306pa)KCHI/IC, CO31aBacMoOC€ IMIIOCKHUM 3CPKAJIOM, TOHKOM JIMH30M

11.9

BEBIMOMHATE DKCHEPUMEHTHI MO0 HCCIEIOBAHUI0 (U3UYECKUX SBIIEHHUH M TMPOLIECCOB C
UCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX HW3MEpPEeHHH; mnpu 3TOM (HOpMYyIHpPOBATh
npobneMy (3aady) W THIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOMpPAaTh YCTAaHOBKY W3
MPEUIOKEHHOTO 000PYI0BaHUSs, POBOJAUTE OIBIT M (POPMYITUPOBATH BEIBOIBI

11.10

OcymiecTBIATh NpsIMbIE U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIMYMH; MPH 3TOM
BBIOMPATh ONTHUMAJIBHBIN CITOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKU
MIOIPELIHOCTEN U3MEPEHUN




Kon
IpoBepPsAEeMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/bHOM
NMPOrpamMMbl cpeHero 001ero 00pa3oBaHus

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3WYECKUX BEIWYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHuil; NpU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJIYYEHHOM 3aBUCUMOCTU (PU3MUECKHX BEIMYMH B BUJEC TaONHIl U rpaduKoB, JenaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

11.12

Columonate mpaBuia 0€30MacHOTO Tpyla NMPH HPOBEJCHUU HCCIEIOBAHUI B paMKax
y4e0HOr0 SKCHEPHUMEHTa, Y4eOHO-HUCCIIENI0BATEILCKOW M MIPOEKTHONW MAEATEIBHOCTU C
HCI0JIb30BAHUEM U3MEPUTENBHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS

11.13

Pemarp pacu€rHple 3amauM C SBHO 3aJaHHONW (DH3UYECKOW MOMEIBIO, HCIOJIB3Ys
¢u3nyuecKkre 3aKOHBI W TMPUHIUIBI, HAa OCHOBE aHAM3a YCIOBHUS 3aJa4d BBIOMPATH
(bU3MYECKYI0 MOJIETIb, BBIACTATH (DU3HUECKHUE BETUYUHBI U (OPMYIIBI, HEOOXOAUMBIE IJIs
e pelieHus, MPOBOIUTH PAcu€Thl M OLIEHWBATh PEATbHOCTh IMOJTYYEHHOTO 3HAYCHUS
(bu3MUeCcKOil BETUYNHBI

11.14

Pemare xauecTBeHHBIE 3a7a4M: BBICTPAWBATh JIOTMYECKUA HENPOTUBOPEUMUBYIO LIETIOUYKY
paccyXJICHHIA C OTIOPOH HAa NU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYCCKUC SIBIICHUS

11.15

Hcnonp3oBath mnpu pemieHUH Y4eOHbIX 3ajjad COBpPEMEHHbIE HMH(OpPMAalMOHHBIE
TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUU U MPECTABICHUS yUeOHOMI
U HayyHO-TIONYJSpHOM HH(OpPMALMK, TMOJYYEHHOM U3 pa3iMyYHbIX HCTOYHUKOB;
KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyto HHPOPMALIHIO

11.16

O0OBICHATH MMPUHIUITBI JIeHCTBUSA MalllvH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiniaTtb
YCJIOBHUS UX 0e30ITaCHOTO UCITOJIL30BaHUS B MMOBCEAHEBHOM KU3HU

11.17

[TpuBoUTE TpUMeEpPHI BKIAAa POCCUUCKUX M 3apYyOEKHBIX yUEHBIX-(PU3UKOB B PA3BUTUE
HayKH, B OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUN

11.18

HUcnone3oBath TCOPCTUUCCKHUE 3HAHUA 110 (1)I/I3I/IKG B HOBCCHH@BHOI\/'I KHU3HU [OJIs1
oOecnieueHns 0e30macHOCTH TNpu oOpalleHuu ¢ npudopamMuM M TEXHUYECKUMH
YCTPOWCTBAMH, Ui COXPAaHEHHUS 3I0pPOBbS W COONIOJCHHS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN Ccpee

11.19

PaGorats B rpyre ¢ BEIMOTHEHHEM Pa3IMYHBIX COLUATBHBIX POJICH, MIIaHUPOBATH paboOTy
TPYMIbBI, PAlMOHATBLHO pAaCIpeneisaTh OO0SI3aHHOCTH M IUJIAHUPOBATH JIEATEIHHOCTH B
HECTaHNAPTHBIX CHUTYAIUSAX, aJleKBaTHO OIICHMBATh BKJIAQJ KaXXJIOTO U3 YYACTHHUKOB
TpYyMIbl B peLIEHHE paccMaTpuBaeMoil mpoOaemMbl




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jiena

Kon
NMPOBEPAEMOro
3JIeMEHTA

IIpoBepsieMble YJ1€eMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®dusnka — Hayka o mpupoje. HaydHnsle METO/IbI TTO3HAHUS OKPYXKAIOIIETO
mupa. Ponp sKkcnepuMeHTa W TEOpHHM B TPOLIECCE TO3HAHUS HPUPOMIBL.
DKcIepuMeHT B (hU3HKe

1.2

MonenupoBanue Qpu3nyeckux sABJIEHUN U npoleccoB. HayuHnble runoressl.
®dusnueckue 3aKoHbl U Teopuu. ['paHMIIBI NPUMEHUMOCTH (HU3UUECKUX
3akoHOB. [IpuHuun coorsercTBus. Posib u MecTo pu3uku B pOopMUPOBAHUU
COBPEMEHHOM HAay4YHOH KapTHUHBI MHUPA, B IPAKTUYECKOH NEATEIBHOCTH
nroaen

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4geckoe JABMOKCHUC. OTHOCHUTENBLHOCTE MEXAHHUYECKOTO JABUXXCHUA.
Cucrema orcuéra. Tpaexkropus

[Tepemernienue, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAsi CKOPOCTD)
U YCKOpPEHHE MaTepUalbHOM TOYKH, UX MPOEKIHMH HA OCH CHUCTEMBI KOOP-
nuHat. Crno)keHHne nepeMenIeHUi U CI0XKEHNEe CKOPOCTen

PaBHOMEpHOE M paBHOYCKOpPEHHOE MNpsIMOJIMHENHHOEe ABMKeHHe. I'paduxu
3aBUCHMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEpEeMELCHUS
MaTepUaIbHOU TOUKHU OT BpEMEHU

CBoOoaHoe magenue. Y cKopeHrue CBOOOHOTO TaICHHS

KpuBonnHeliHOe aBukeHue. PaBHOMEpHOE IBHKEHHE MaTEpPUAIbHON TOUKHU
[0 OKPYXKHOCTH. YTJIOBasg CKOpPOCTb, JHMHEHHas CKOpocThb. Ilepuon
1 4yacTora. LleHTpocTpeMUTenbHOE yCKOpEHue

Texuuueckue YCTPOﬁCTBaI CIIUAOMCTpP, MABHUXXCHUC CHAPAAO0B, LICIHBIC
U PEMCHHBIC IIEpCaavIn

[IpakTuyeckue pabotel. I3MepeHne MrHOBEeHHOI ckopocTH. MccnenoBanue
COOTHOIIEHUS MEXy ITyTSMH, IIPOMICHHBIMU TEJIOM 3a IOCIEI0BATEIbHbBIE
paBHBIE IPOMEXYTKM BPEMEHHM IIPH PAaBHOYCKOPECHHOM JBH)KCHHH C
HAayaJlbHOM CKOpPOCTBhIO, paBHOW Hymio. M3ydeHue ABWIKEHMS IIapUKa B
BA3KOM KUJIKOCTHU. M3ydyeHue 1BUKEeHUs Tena, OpOIIEeHHOIO TOPU30HTAIBHO

2.2

TMHAMUKA




Kon

Kon
NpoBepsieMOro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjena
3JIeMeHTAa
291 [Ipunmun  otHocutensHOCTH  ['aymmies.  IlepBwlidi  3akoH  HproToHa.
o HHepuuanbHble CHCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIUI cynepno3uiuy cui
)23 Bropoii 3akoH HproToHa sl MaTepuaibHOM TOYKW B HMHEPIMATIBLHOM
o cucteme orcuéra (MCO). Tpernii 3akoH HproTOHA 1)1 MaTEPUATBHBIX TOYCK
oy 3akoH BcemupHOro Tiarorenus. Cwa Tskectu. [lepBas kocmuueckas
o CKopocTh. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJBXKEHUS W CHJIa TPEHUs
2.2.6 nokost. Koaddumment tpennst. Cuna CONpOTHBIICHHS NPU JBHKCHUH TeJla B
KHUJKOCTHU WU Ta3e
2.2.7 [ToctynaTtenbHoe U BpaliateabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena
)98 MOMEHT cHIBl OTHOCHUTEIBHO OCH BpameHus. Ilnedo cuibl. YcnoBus
o paBHOBecus TBEporo Tena B MCO
299 TexHnueckue yCTpOMCTBA: HOAUIMIIHUKY, JBUKEHHE HCKYCCTBEHHBIX
o CITyTHUKOB
[IpakTuueckue paboThl. M3yueHue aBuKEeHHS Opycka 10 HaKJIOHHOM
IJIOCKOCTH TOJ ACUCTBMEM HECKOJIBbKUX cHil. MccimenoBanue 3aBUCUMOCTH
2.2.10 CHJI YIPYTOCTH, BOSHUKAIOUMX B J1e(hOPMHUPYEMO NMPYKUHE U PE3UHOBOM
oOpasue, OT BenMYuHbl uX jAedopmanuu. VcciaenoBaHue —yCIOBHM
paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BpAILLlEHUS
3AKOHbI COXPAHEHU A B MEXAHUKE
231 NMnynbsc MaTepHaibHONM TOYKH, CHCTEMBI MaTEpHANBHBIX TO4eK. Mmmynbe
o CHJIBI M U3MEHEHHE UMITYJIbCA Telia
2.3.2 3akoH coxpaHenus umiynbca B ICO. PeakTuBHOE nBMXKEHNE
233 Pabota cubt
23
234 MomHOCTh CUJTbI
235 Kunernueckas SHEprus MaTepualbHOU TOYKH. Teopema
o 0 KMHETHYECKOM SHEPTUH
3.6 [MotenumanwsHas sHeprus. [loTeHnManbHas SHEPTUs ypyro 1ehOpMUPOBAH-

HoM nipyxuHbI. [loTeHIInanpHass SHEPTHs Tesla BOJIU3H MOBEPXHOCTH 3EMITH




Kon

Kon
NpoBepsieMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasjena
3JIeMeHTAa
[MoTeHnmanpHble W HEMOTEHOHWANbHBIE  CHIbl.  CBs3b  PabOTHI
2.3.7 HEMOTEHUUAIbHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPruu CHUCTEMBbI
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuueckue ycTpoucTBa: ABUKEHUE PAKET, BOAOMET, KONIEP, MPYKUHHBIN
o MHCTOJIET
[TpakTuueckue padoThl. 3ydeHHe CBSI3M CKOPOCTEH TN MPU HEYNPyrom
2.3.10 ynape. HMccienoBanue CBs3U pabOTHl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOU
SHEpPruu Teja
3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUN
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeopuH. bpoyHOBCKOE
3.1.1 neuxenne. Juddysus. Xapaktep ABMKEHUS M B3aUMOJICHCTBUS YaCTHUIL
BelIeCTBa
312 Mopenu cTpoeHus Ta30B, )KUJIKOCTEH U TBEPIBIX TEN U O0BICHEHHUE CBONCTB
o BEIIIECTBA HA OCHOBE 3THX MOJIeNei
3.1.3 Macca monexyin. KonudectBo BemectBa. [loctosinaas ABoraapo
314 TermoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remmeparyp
o Lenbcus
315 Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYJISPHO-KUHETH-
3.1 o YECKOM TEOPUH UJIEaIbHOIO ra3a
316 AOcomtoTHas TemmepaTypa Kak Mepa CpeaHed KUHETUYECKOW SHEpruu
o TEIUIOBOTO JABMKEHHS yacTull rasa. [llkamna remnepatyp KenbBuna
3.1.7 VYpasuenue Knanelipona — MenneneeBa. 3akoH JlanbToHa
318 l'azoBbie 3akoHBl. M3ompomeccsl B HUACAIBHOM Tra3e C MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa, n300apa
3.1.9 TexHuueckue ycTporucTBa: TepMOMETP, OapOMETp
[Ipaktuyeckue padotsl. U3MepeHrne Macchl BO3AyXa B KJIACCHOM KOMHATe.
3.1.10 HccnenoBanume  3aBUCHUMOCTH  MEXIy  [apamMeTpaMd  COCTOSIHHS
pa3pekKEHHOTro ra3a
3.2 OCHOBbI TEPMOJMHAMUKN




Kon

Kon
NpoBepsieMOro IIpoBepsiemble 3JIeMEHTHI COEePKAHUS
pasjena
3JIeMeHTAa
391 TepmoauHamuueckas cucreMa. BHYTpeHHss S3HEprus TEPMOJUHAMUYECKON
o CHCTEMBI U CITOCOOBI €€ N3MEHEHHUS
399 KonnyectBo Temnotel M paboTa. BHyTpeHHssI 3Hepruss OAHOATOMHOI'O
o WJICAJIBHOTO Ta3a
Bunel Termonepenaun:  TEIUIONPOBOJHOCTb, KOHBEKLHUSA, W3JIy4YCHHUE.
3.23 TemnoémkocTh Tena. YaenbHas TEIUIOEMKOCTh BeliecTBa. Pacuér komu-
YecTBa TEIUIOTHI IIPH TEILIoNepeiade
IlepBbi  3akOoH TepMoauHamuku. lIpumeHeHue 1epBOro  3akoHa
324 TEPMOAMHAMMKHU K u3omnpoueccam. ['paduueckas unrepnperanuss paboTbl
rasa
TemmoBele  MamuHbl.  [IpuHUUOB  IEHCTBUS — TEIUIOBBIX — MAILUH.
3.2.5 IIpeoOpa3oBanus 3HEprux B TEII0BbIX MamMHax. Koaddunuent nonesnoro
nevictus (nanee — KI1J1) Teropoit mammael. [{ukn Kapuo u ero KIT/]
396 Bropoit 3akon Tepmomunamuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.
o TenoBble ABUTAaTENN. DKOJOTHYECKUE MPOOIEMBI TEIUIOIHEPTETUKHI
3.7 TexHnueckue ycTpolcTBa: JBUTrAaTelb BHYTPEHHEIO CropaHus, ObITOBOI
o XOJIOMIBLHUK, KOHAUIIHOHEP
3.2.8 [IpakTnyeckue paboTel. Mi3MepeHue yaeabHOH TeI0EMKOCTH
AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI
331 ITapooGpazoBanue U KoHAeHcanus. Mcnapenue u KuneHue. YaenbHas Te-
o IUI0Ta TapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHHS OT JJaBJICHUS
332 AOGcoutoTHas M OTHOCHUTENbHAS BIAXXHOCTh BO3yxa. HachlmeHHbIi nap
333 Tsépnoe Teno. Kpucramnmueckue u amopHble Tena. AHU30TPONHSI CBOICTB
o kpuctaoB. Kuakue kpuctamisl. CoBpeMeHHbIE MaTepHaIb
3.3 334 [InaBnenve w©  Kpucramnuzauusa. YJelbHas TeEIUIOTa  IUIABJICHUS.
o CyGnumanus
3.3.5 YpaBHeHHE TEII0BOTrO OamaHca
TexHuueckue ycTpoWCTBa: TMTPOMETP M ICUXPOMETP, KaJOpPUMETP,
3.3.6 TEXHOJOTMM IIOJIy4E€HUS COBPEMEHHBIX MAaTepualoB, B TOM 4YHCIE
HaHOMAaTepHaJIoB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTrueckue paboTel. I3MepeHne BIa)KHOCTH BO3TyXa
4 SOJIEKTPOAMHAMUKA




Kon

Kon
NpoBepsieMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasjena
3JIeMeHTa
DJIEKTPOCTATHUKA
411 DNeKTpu3anusa Tell. ODJEKTpUYeCKUd 3apsan. [[Ba Buja 3JIEKTPUUECKUX
o 3apsI0B
4.1.2 [IpoBOHUKY, TUAIEKTPUKHU U MOTYPOBOJIHUKH
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
415 Onektpuueckoe nosie. Hanpsox€HHoCTh anekTpuueckoro mosst. [Ipuniumn
o Cynepro3uiuu. JIMHUN HaNPsSKEHHOCTH JIEKTPUUECKOTO TTOJIST
4.1 416 PaGota cua  dIekTpocTaTMyeckoro mons. IloreHnman. PasHocTs
o MMOTEHIMATIOB
417 [IpoBOAHMKK M IUAJIEKTPUKH B MOCTOSHHOM 3JEKTpUuYecKkoMm mosne. Ju-
o ANEKTpUYECKasi IPOHUIIAEMOCTh
418 OnektpoéMkocTh. KonaeHcaTop. DNEKTpOEMKOCTh IUIOCKOTO KOHJIEH-
o catopa. JHeprus 3apsHKEHHOT0 KOHIeHcaTopa
TexHnueckue ycTponcTBa: AIEKTPOCKOI, 3JIEKTPOMETP, JIEKTPOCTaTHUEC-
4.1.9 Kas 3aluTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHJEHCATOP, KCEPOKC,
CTPYHHBIN IPUHTED
4.1.10 [IpakTuyeckue paboTel. Mi3MepeHue 31eKTpoEMKOCTH KOHIEHCaTOpa
[MTOCTOSAHHBIN DJIEKTPUUECKUU TOK. TOKU B PA3JIMYHBIX CPEJJAX
471 VYcnoBus CylecTBOBaHMS MOCTOSSHHOTO AJIEKTPUUECKOro TOKa. McTOuHMKN
o toka. Cuiia Toka. [ToCTOSIHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma aiig ydacTka nenu
423 DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEITBHOE COMPOTUBJIEHNE BEMIECTBA
4.2 424 [TocnenoBarenbHOE, MapaIIETbHOE, CMEIIAHHOE COCIMHEHNUE MPOBOIHUKOB
4.2.5 Pabota anexkTpuueckoro Toka. 3akoH [[xoyst — Jlenma
4.2.6 MOILIHOCTB 3JIEKTPUIYECKOTO TOKA
anekTpoaBKymas cuwia (ganee — OJIC) m BHyTpeHHEE CONPOTHBIICHUE
4.2.7 HUCTOYHUKA TOKAa. 3akoH OMa a1 MOJIHOM (3aMKHYTOM) 3JEKTPUYECKON

O CIIN. KOpOTKOe 3aMbIKaHHUEC




Kon

Kon
NpoBepsieMOro IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasjena
3JIeMeHTAa
4738 DNEeKTpOHHAsA MPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTb COIPO-
o TUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTh
4.2.9 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB
[MonynpoBonuuku.  CoOCcTBeHHass W OpUMECHass  IPOBOJAMMOCTH
4.2.10 MOJYTPOBOIHUKOB. CaoiicTBa p-n nepexoa. [TonynpoBOIHMKOBBIE
npubopsI
4211 DONEeKTPUUECKUH TOK B AJEKTPOJIUTAX. DJIEKTPOJUTHUECKAs IUCCOLMALMS.
o DIeKTpOIn3
4912 DnekTpuyeckuii Tok B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIN
o paspsan. Pa3nuunbie THIBI CAMOCTOSTENBHOTO pa3psaaa. Monuus. [1nazma
TexHuueckue yCcTpouCTBa: aMIIEpMETpP, BOJIBTMETP, PEOCTAT, MCTOUYHHUKHU
4213 TOKa, D3JEKTPOHArpeBaTelbHbIe MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC MPHU-
o OOpBI, TEPMOMETP COMPOTUBICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI H
(hoTOpE3UCTOPHI, MOTYIPOBOTHUKOBBIN TUO]], TaJhbBaHUKA
[IpakTuueckue padoTel. M3ydueHne cMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC uCTOYHMKA TOKa M €ro0 BHYTPEHHEIO CONPOTHUBIICHUS.
HaGmronenue anexrponuza
HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
11 KJIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEP KAHMS
pasjiena | npoBepseMoro
3JIeMeHTa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMUA
4.3.1 ITocTosaHBIe MarauTHL. B3anMonelcTBrEe MOCTOSHHBIX MAarHUTOB
MaruutHoe nose. Bektop MarHuTHOM MHAYKIUU. [[pyHIMI cynieprno3unuu.
43 432 Jlvarm MarHuTHOM MHAYKIMU. KapTHHAa TUHUI MarHUTHON WMHIYKIIMU TOJIS
MTOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1ojie MpoBOJHMKA ¢ TOKOM. KapTuHa AMHUMN MONS JIMHHOTO
433 IPSIMOrO TNPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOIO INPOBOJHUKA, KATYIIKU

¢ TokoM. OnbIT Opcrena. BzanmonelicTBre NpOBOAHUKOB € TOKOM




Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pa3aeiia | IpoBepsieMOro
3JIeMeHTa
434 Cuna Amnepa, €€ MOyNb U HallpaBJIEHHUE
435 Cuna Jlopenua, e€ MoayJib U HarpaByieHUE. JIBUKeHHE 3apsSIKEHHON YaCTUIIbI
o B OJIHOPOJAHOM MarHutHoM mnose. Pabora cuiel Jlopenna
436 SIBjieHUE AIEKTPOMArHUTHON UHAYKIIUH
437 IToTok BekTOpa MArHUTHON MHIYKIIUHU
4.3.8 O/1C nnaykuuu. 3aKoH 31eKTpoMarHuTHo nuaykuu dapanes
439 BuxpeBoe osnekrpuueckoe mnone. IJC wuHAYKIMH B  TPOBOJHUKE,
o JBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM T10JIE
4.3.10 [IpaBumno Jlenna
4311 NuaykTtuBHOCTD. fBNenue camounaykuuu. 9J{C caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOT'O NOJIS KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHuTHOE M0JIe
4314 TexHUUYecKne  YCTpPOWCTBA: MOCTOSIHHBIE  MArHUTBI,  AJIEKTPOMATHUTHI,
o AJIEKTPOJIBUTATENh, YCKOPUTENIH DJIEMEHTAPHBIX YaCTHI], UHIYKIIMOHHAS TT€Yb
[IpakTuueckue paboThl. M3ydeHrne MarHUTHOTO TOJISI KATYIIKH C TOKOM.
4.3.15 UccnenoBanue AEUCTBUSL TOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue siBIEHUS 2IE€KTPOMArHUTHON WHIYKITUN
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
511 Konebarenbnas cuctema. CBoOomuble konebanusa. [apmoHHueckue
o konebanus. [lepuon, yacrora, ammuryna u ¢aza KonedaHu
5.1.2 IIpy>xuHHBINA MasgsTHUK. MaTemMaTU4eCKUN MasTHUK
513 YpaBHeHue TapMOHUYECKHX KOJIeOaHwmil. Kunematnueckoe
5.1 o A IAHAMHUYECKOE ONMCAHNE KOJIe0ATEIBHOTO ABVKEHIS
[IpeBparienrie sHEPTUM MPU raApMOHUYECKHUX KoJleOaHusIX. CBS3b aMIUIUTY/IbI
5.14 KOJIeOaHMI NCXOMHON BEIMYMHBI C aMIUTUTYIaMH KOJeOaHuil €€ CKOPOCTH U
YCKOpEHUs
Konebarenbubiii koHTYp. CBOOOIHBIE >IEKTPOMArHUTHBIE KoyeOaHUS B
5.1.5 UIeaTbHOM KOJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHUYECKUMH U

3JIEKTPOMAarHUTHBIMH Konebanusmu. @opmyna Tomcona




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEPKAHUS
pasjiena | IpoBepseMoro
JJ1eMeHTa
5.1.6 3aKOH COXpaHECHHsSI SHEPTUU B UI€aTHHOM KOJIeOaTEIIbHOM KOHTYpE
517 BeinyxeHHble MexaHndeckue kosjeOanus. Pezonanc. PezonancHas kpuBas.
o BbIHYXIeHHbIE 3I€KTPOMarHUTHbIE KOJIeOaHusI.
5.1.8 [Tepemennbiit Tok. CHHYCOUJATbHbBINA TIEPEMEHHBIN TOK.
51.9 MoIHOCTh MEPEMEHHOr0 TOKa. AMIUIMTYIHOE U JEHCTBYOLIEe 3HAUYEeHUE
o CHJIBI TOKA M HATIPSDKEHUS
Tpancdopmarop. [IponsBoacTBo, mepenavya u NOTpPeOICHUE IICKTPUUECKON
5.1.10 SHEPruM. DKOJIOTMUECKUE PUCKHU ITPU TPOU3BOJCTBE FNEKTPUUECKON IHEPTHUH.
KynbTypa ncnosnb30BaHus 3JIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU
5111 TexHuueckue ycTpoiicTBa: ceificMorpad, 3JIeKTpUUECKUl 3BOHOK, JIMHUHU
o JIIEKTpoIIEpeaay
[Tpaktuyeckue paboThl. MccnenqoBaHue 3aBUCHUMOCTH  IEPHOAA  MallbIX
5112 KoJieOaHUi Ipy3a Ha HUTU OT JUIMHBI HUTU W Macchl Tpy3a. MccinenoBanue
o IEPEMEHHOr0O TOKA B IE€NM W3  IOCIEN0BATENBHO  COEAUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U Pe3UcTopa
MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 MexaHuueckue BOJIHBI, ycloBHSl pacnpoctpaHenus. llepuon. Ckopocthb
o pacrpocTpaHEHHs U JUIMHA BOJIHBI. [lonepeunsle U IpoA0IbHBIE BOJIHEI
522 WnTepdepeniys u audpaxius MEXaHHIeCKUX BOJIH
5.23 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3Byka
ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHSI U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
524 B3anmuas opuenrtanus BekTopoB E, BU v B 3J€KTpOMarHMTHOW BOJIHE B
5.2 BaKyyMe
CaolicTBa BIIEKTPOMATHUTHBIX BOJIH: OTPaKCHUE, MPEJIOMIICHUE,
5.2.5 nossipu3anus, qudpaxkuus, narepepenus. CKOpoCcTh ANMEKTPOMAarHUTHBIX
BOJIH
596 [IIkana 31eKTpOMAarHUTHBIX BOJH. [IpuMEHEHNE IEKTPOMAarHUTHBIX BOJIH B
o TEXHUKE U OBITY
597 [TpyHLIMIIBI pagUOCBS3HU U TeNeBUACHUA. Paguonokanus. DIeKTpoOMarHuTHOE

3arpsi3HEHUE OKPYIKaAIOLIEH cpebl




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEPKAHUS
pasjiena | IpoBepseMoro
JJ1eMeHTa
TexHuueckue ycTpoilcTBa: My3bIKajdbHblE HHCTPYMEHTHI, YJIbTPa3BYKOBas
5.2.8 JUAarHOCTHKA B TEXHUKE W MEIULMHE, panap, paJluoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neup
OIITHUKA
5.3.1 [IpsamosniuHetHOE pacipoCTpaHEHHE CBETa B OJHOPOAHOM cpene. JIyd cBeTa
530 Otpaxkenue ceta. 3aKoHbI oTpaxxeHus cBeTa. [loctpoenue nsobOpakeHuil B
o IUTOCKOM 3€pKaJie
533 [Ipenomnenue cBeTa. 3aKOHBI IIPEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKAa3aTeh
o IPETIOMIICHUS
534 ITostHOEe BHYTpeHHEE OTpakeHue. IIpenenbHbIil yroi MOoJIHOr0 BHYTPEHHETO
o OTpaXkeHUst
5.3.5 Hucnepcus ceera. CiioxkHbINM cocTaB Oemmoro ceta. L{Bet
CoOuparomue u pacceuBaromive JuUH3bL. ToHKasg nuH3a. DOKycHOE pac-
536 CTOSIHME U ONTHYEecKas cuja TOHKOW JuH3bL. [locTpoeHue wuszobOpakeHuit
o B COOMpAONIMX © pacceuBaromux JuH3ax. opMyna TOHKOH JIMHS3HL
VYBennuenune, 1aBaeMoe TUH30M
53 -
5.3.7 IIpenenbl NpUMEHMMOCTH IT€OMETPUYECKOU ONITUKH
Nutepdepennus cBera. KorepeHTHbIE MCTOYHHMKH. YCIOBHS HaOIIOAEHUS
5.3.8 MakCUMyYMOB M MHHMMYMOB B HHTEpP(QEpPEHIIMOHHOW KapTHHE OT JIBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakuus cpera. JudppakunonHas pemérka. YcioBue HaOIIOACHUS
5.3.9 [JIaBHBIX MAaKCUMYMOB IIpM IaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIETKY
5.3.10 [Tonsipusanus ceera
TexHuueckue ycTpoicTBa: OUKHM, Jyma, (QoTroanmapar, TPOEKINOHHBIN
5.3.11 amnmapaT, MHUKpPOCKOII, TEJECKOI, BOJIOKOHHAs OITHKA, JU(PaKIIMOHHAS
peIETKa, IOIAPOUL
IIpakTruueckue pabotsl. U3Mepenue [oKa3areist [IPEIOMIICHUS.
5.3.12 HccnenoBanue CBOWCTB M300paxkeHUH B JuH3aX. HabmiojeHue nucnepcuu
cBeTa
6 OJIEMEHTDI CnennanbHOi TEOpUH OTHOCUTEIBHOCTH




Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEPKAHUS
pasjiena | IpoBepseMoro
JJ1eMeHTa
I'paHnnBI IPUMEHMMOCTH KJIacCHMYeCKOM MexaHuku. [locrymatel Teopun
6.1 OTHOCHUTEJIBHOCTU: MHBAapUAHTHOCTb MOJyJsl CKOPOCTH CBETa B BaKyyMe,
MIPUHLUIT OTHOCUTEJIBHOCTH DWHINTEHHA
62 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeUIEHUE BPEMEHU M COKpalleHUe
' JUTHHBI
6.3 OHeprus U UMIYyJIbC CBOOOIHOM YaCTHUIIbI
6.4 CBs13b Macchl ¢ 3HEPTUEN U UMITYJIbCOM CBOOOTHON YaCTULbl. DHEPrus MOKOs
' CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
OJIEMEHTBI KBAHTOBOU OIITUKHA
711 ®otonbl. opmyna [Inanka cBa3M sHEpruu GOTOHA C €ro0 YacTOTOM. DHEprus
o ¥ UMITYJIbC POTOHA
712 OtxkpeiTre u uccnenoBanue pororpdexra. OnbiTel A.I'. CToneroBa. 3aKOHbI
o doToddpexra
7.1 713 VYpaBHenue OiHmTeliHa g (orosaddexra. «Kpacnas rpanuna» doro-
o sddekra
7.1.4 Hasnenue cBera. OnwiTe! [1.H. JIebenera
7.1.5 XHUMHUYECKOE IEUCTBHUE CBETA
716 TexHuueckue yctpoicTBa: GOTOIEMEHT, POTOJATUUK, COIIHEUHas: Oarapes,
o CBETOANON
CTPOEHUME ATOMA
791 Monens aroma Tomcona. OmnbiTel Pesepdopna mo uccieoBaHuI0 CTPOSHUS
o aroma. [ImaneTapHas MOJIENb aTOMa
[Toctynatel bopa. U3nyuenue u norsnomeHue GOTOHOB IpU MEpEXoe aToMa
79 7.2.2 C OJHOTO YPOBHS JHEpPruM Ha Apyrod. Bunbl cmektpoB. CnekTp ypOBHEM
' SHEPTUH aToMa BOIOpOIa
793 Bonnossle cBoiicTBa yactull. Bonnsl ne bpoita. KopnyckynsipHo-BoIHOBOM
o ayanu3M. JIudpakius 3JeKTPOHOB Ha KPUCTAILIAX
794 CrioHTaHHOE M BBIHYXJICHHOE M3JIydyeHHE. Y CTPOHCTBO M MPUHIMI pabOThI

nazepa




Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasjiena | IpoBepseMoro
JJ1eMeHTa
795 TexHuueckue yCTpOICTBa: CIIEKTpalIbHBI aHaIU3 (CIEKTPOCKOIl), Jjasep,
o KBaHTOBBII KOMIIBIOTED
7.2.6 ITpakTuueckue padotsl. HabmroaeHue IMHEHYaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTopl HAOIIOACHUS U PETUCTPAIIUH JIEMEHTAPHBIX YaCTHIL
OtkpeiTre paarnoaktuBHOCTH. OmbITE Pe3epdopaa mo onpenenenuto cocraBa
7.3.2 pannoakTHBHOTO M3nMy4eHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITydeHHS.
Biustnue pannoakTMBHOCTH Ha KUBBIE OpPraHU3MBbI
733 OtkpeiTe npoToHa U HeWTpoHa. HykinonHas monens sjpa ['eitsenbepra —
o NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl
734 Anbda-pacniaf. ONEKTPOHHBI M TO3UTPOHHBINA Oera-pacman. [amma-
o U3JIydeHHe. 3aKOH PaJIMOaKTUBHOIO pacnaaa
7.3 7.3.5 DOHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jledekt macchl sapa
7.3.6 Snepubie peakuuu. [lenenne u cUHTE3 SACp
737 Snepusiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl M TMEPCTIEKTUBBI
o AJIEPHON SHEPIeTUKH. DKOJIOTUYECKUE ACTIEKTHI SIIEPHON SHEPTeTUKU
738 OnemeHTapHble 4YacTulbl. OTKpbITHE MO3UTpOoHA. DyHIaMeHTalbHbIE
o B3aUMOJICHCTBUS
73.9 TexHuueckue ycTpoucTBa: J03UMETpP, Kamepa BuiibcoHa, simepHbIil peakTop,
o aToMHasi bomba
73.10 [TpakTueckue pabotel. MccnenoBanue TpekoB 4YacTil (MO TOTOBBIM
o dororpadusim)
OJIEMEHTbBI ACTPOOU3NKIN
g1 Bun 3Bé3mHoro Heba. Co3Be3mms, sipKkue 3BE3MBI, IUIAHETHI, UX BHUANMOE
) IBIDKEHUE
8 29 Conneunas cucrema. [lmaHersl 3emMHOM rpynmsl. [l1aHeTBI-THTaHTBI U WX
' CIYTHUKH, KapJIUKOBbIE T1aHeThl. Manbie Tena COHEUHON CUCTEMBI
8.3 Comnnue, potochepa u atmochepa. ComHeuHass aAKTHBHOCTh
8.4 Ncrounuk sHeprun CosHIA U 3BE3]




Kon Kon
IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA
pa3jaejia | IpoBepsieMoOro
3JIEMEHTa
3BE3/1bI, MX OCHOBHBIC XapaKTEPUCTUKH: Macca, CBETUMOCTb, pajuyc,
2.5 TEMIIepaTypa, UX B3aUMOCBA3b. J(narpamma «CHeKTpajbHbIN KJIacC — CBETU-
) MOCTBb». 3BE3/bl IJIABHOM MOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTb) JIJIS 3BE3]1 IVIABHOM MOCIEA0BATEIbHOCTH
2.6 Buytpennee ctpoenue 3B€31. COBpeMEHHBIE MPEACTABICHUS O IMPOUCXOXK-
' neHuu 1 sBostonuu CosHIa ¥ 3BE€3/1. DTarbl )KU3HU 3BE3]T
Mneunsiit Ilyte — Hama [anaktuka. CnupanbpHas cTpykrypa ['amakTuku,
8.7 pactipenenenue 3BE3N, Traza u nbUIH. [lonmoxxkenne u aBwxkenue ComHia
B ['anmakruke. [Tnockas u chepuueckas moacucTemMsbl [ amakTHKu
2.8 Tuner ramaktuk. PaauoranakTuku W KBazapbl. UEpHBIE ABIPHI B sIpax
' raJakTHK
Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ia. Paz0eranue ranakTuk.
8.9 Bospact u pagnyc Beenennoi, reopust bosbsiioro B3peisa. Moaens «ropsiuei
Bcenennoi». PennkroBoe usnyuenue
2.10 MacmrabHass cTpykTtypa Bceenennoit. Meraranaktuka. Hepeménnbie

po0JIeMbl ACTPOHOMUH




ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOUM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O

OBLIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0
TpeOdoBaHMS

IIpoBepsiemble TpeOOBaHKS K MPEAMETHBIM Pe3y/JIbTATaM OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeiHero 001ero 0opa3zoBaHus

CdopMupoBaHHOCTH YMEHHI PACIIO3HABATH (PUZNICCKUE SIBIICHUS (TIPOIIECCHI) U OOBSICHSTH
UX Ha OCHOBE M3yYCHHBIX 3aKOHOB

Brnagenne — ocHOBomojarammuMu — (QU3NYCCKUMH  TOHATHSIMH W BEIUYHHAMH,
XapaKTepU3YIONIMMH (PU3NUECKHe MPOLIECCHI

CdopMupoBaHHOCTH YMEHHI TPUMEHSTH 3aKOHBI KJIIACCHYECKOM MEXaHHUKH, MOJICKYIISIPHOMN
GuU3MKK U TEPMOJAMHAMUKH, DIIEKTPOJAWHAMUKH, KBAHTOBOWM (M3HMKH [UIsl aHaiu3a U
00BSICHEHUS SIBICHUN MUKPOMHUPA, MAKPOMHPA U METAMHPA, Pa3IndaTh YCIOBUS (TPaHUIIBI,
o0nacTv) MNPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IIOHMMATh BCEOOLIUH XapakTep
dyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTh HCIIOJIb30BAHUSA YACTHBIX 3aKOHOB;
aHAIM3UPOBATh (U3NYECKUE TIPOIECCHI, KCIONb3YsI OCHOBHBIE TMOJIOKEHUS, 3aKOHBI
Y 3aKOHOMEPHOCTH

CdopMupoBaHHOCTH YMEHUS Pa3INdaTh YCIOBUS MPUMEHUMOCTH MOJIeNIel (PU3UIECKIX Tel
Y TIPOIIECCOB (SIBJICHUI)

ChopMupoBaHHOCTH YMEHHsI pelIaTh pPAacYETHBIC 3aha4Yl C SBHO 3aJaHHOW M HESBHO
3aJJaHHOM (PM3NYECKON MOJIeNbl0: Ha OCHOBAaHMM aHajM3a yCJIOBUS BBIOMpATh (PU3HUYECKHUE
MOJIEJM, OTBEHalllue TpeOOBaHUSIM  3a/Jayd, M[PUMEHATH (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaThl (U3NUECKUX TEOPU MPU UCTOIb30BAHUU MaTeMaTHYECKUX
METOJIOB pEILIEHUS 3aJad, MPOBOIAUTH PAacdETbl HA OCHOBAHWM HMEIOLIUXCS JAaHHBIX,
AQHAIN3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATh METOJBI PEIICHUS C YYETOM MOITYYEHHBIX
pe3yabTaToOB

Pemate kauecTBeHHBIE 3a/laud, TPeOYIOLIME MPUMEHEHUS 3HAHUN U3 pa3HBIX Pa3/eloB
IIKOJIBHOTO Kypca (U3MKH, a TaKK€ WHTErpald 3HAHUM M3 JApYyrux MNpeAMETOB ec-
TECTBEHHOHAYYHOI'0 LIUKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYKIECHUN C OITIOPOU Ha
M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SIBICHHUS

BJ'Ia]lCHI/Ie OCHOBHBIMHM MEC€TOJaMH HAYYHOI'O IIO3HAHHUA, HWCIIOJIB3YCMBIMHU B (1)I/I3I/IKGZ
IPOBOAMWTH TpsSMbIE M KOCBEHHBIE M3MEpEHUs (PU3UYECKHX BEIMYUH, BbIOUpas
ONTUMAJIBHBIN CIOCO0 HU3MCPCHUSA U UCITOJIB3Ys N3BCCTHBIC MCTOAbBI OICHKH HOFpeHIHOCTefI
U3MEpEHUI, TPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C UCTIONB30Ba-
HUEM MPSIMBIX U3MEPEHHH, OOBSICHITH MOJTYYEHHbIE PE3YJIbTAThl, UCIONb3Ys (PU3NUYECKUE
TEOPHUH, 3aKOHBI M TIOHSATHS, U JeNIaTh BEIBOJIBI; COOMIOAATH MpaBuiia 6€30MacHOTo TpyAa Mpu
MPOBEJICHUN  HCCIICIOBAaHWUN B paMKax  y4eOHOTO  OJKCIepUMEHTa H  y4eOHO-
HCCIIEIOBATENILCKOM  JCSITENFHOCTH C HCIOJB30BAaHHEM ITU(PPOBBIX HU3MEPUTEITHHBIX
YCTPOMCTB U TaOOPATOPHOTO 000PYTOBAHUSI

CdopMupoBaHHOCTh yYMEHUW AaHATU3UPOBATh M OICHUBATH MOCIEACTBUS OBITOBOU H
MIPOU3BOJICTBEHHON JESITEIILHOCTH YEJIOBEKA, CBS3AHHOW C (M3MYECKUMHU IPOIIECCAMH, C
MO3UIMI  SKOJOTMYECKONW  0e30MmacHOCTH;  MPEACTaBIEHWH O  paldOHAIBLHOM
MPUPOAOIIOIB30BAHUM, a TakKe€ pPa3yMHOM HCIHOJIb30BAaHUM JOCTH)KCHUW HAyKd U
TEXHOJIOTHH JIJIsl TaThbHEHUIIEro pa3BUTHS YEIOBEYECKOT0 00IIeCTBa

OBnageHne pa3auIHBIMH CIIOCO0aMu paboThI ¢ HH(pOpMaIuel PU3NIECKOTo COACPIKaHUS C
UCITIOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHU
KPUTHYECKOTO aHAJIM3a M OIIEHKH JJOCTOBEPHOCTH TOIy4aeMoil HHPOpMAIUu

10

CdopMUpoBaHHOCTH YMEHHI MPUMEHATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TOHSTHS,
TEOPHH W 3aKOHBI VISl aHAIN3a U 00BsICHEHUS (PU3UYECKUX MPOIIECCOB, IPOUCXOAIINX Ha
3BE371aX, B 3BE3HBIX CHUCTEMaX, B MEKTAIAKTUYECKOW CpeJe; JBIMIKEHUsS HEOECHBIX T,
3BOJIIOINH 3BE31 U BeenenHon




IHEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D 110 PU3UKE

Kon
Kon .
pasnena/ IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
3JIeMEHTa
TeMBbI
1 MEXAHUWKA
1.1 KNHEMATHUKA
1.1.1 Mexannueckoe BMkeHHE. (OTHOCHUTEIBHOCTh MEXAHUYECKOTO  JABUKCHUSI.
Cucrema orcuéra
MarepuanbHas TOUKa.
7 TPAacKTOpHA
Eé& pamryc-Bexrop:
Fle)=(xle) Mz h=(2)).
TpaeKTopHs,
1 . 1 2 IepeMelleHIle: ? -;-_
AF =7 (1)) ~7(t) =T, —1; = X
= (Av, Av.A2),
yTs.
CrnoxeHIIe HEpehleLHEHIIrIZ
N, = N, + 7,
CkopocTh MaTepuaibHOM TOUKHU:
. AF ~,
U=— =T, =[q_.u1_.u:].
At o :
Ax , , .
1.1.3 v, =—| =X/, aHaJOIIYHO v, =V, U_=Z,.
At o ’
CnoeHne ckopocTeil: o, =0, + 0, -
Brruucnenue nepeMenieHus U MyTd MaTepruaibHOM TOYKU MIPU NPSIMOJIMHEHHOM
JBIKEHUH BJIOJH OCH X TI0 TpauKy 3aBUCUMOCTH Vx(t)
. . AUD .,
VekopeHHe MaTepHalbHOII TOYKI: d = — =u,' = [al_ .a_.a. ] .
At |y
1.1.4
Ao C , -
a =—2 =(v,),". amanormso a, =(v, ', a.=(v. ).
Ay r
PaBHOMEpPHOE ITPAMOIIMHEHOE IBUKECHHUE:
1.1.5 x(t) = xg + Vpyt
Ve (t) — vox = const
1.1.6 PaBHOyCKOpEHHOE NMPAMOJUHENHOE ABUKECHUE:!




.

(1) +uo t+ al
X =X L _—
0 0x -

v (f)=v, +at

a, = const

-
e

022.': - L’ﬁ:r = za.'r ["'-2 _"'-1]

b+
il

F

HPII IBILKESHINI B OTHOM HAIIPABICHINI IIVIE S =

CBoOonHOE majieHue. Y CKopeHrne CBOOOHOTO TIa/ICHUS.

Vi

(@] Xo X

I[BI/I)KGHI/Ie TCIa, 6p0H_IeHHOFO nox yrjiiomM o K ropu3oHTYy:

[.‘r{f} =X, +U,f=x +tU,cosa-t

-

Fa ,
1,1'{?} =¥, tu,f+ gJI =), +U,sina- -2

v (t)=uv, =uv,cosa

v (t)=uv,, +gt=u,sine— gt

g.=0
g =—g=const

KpuBonnHeiiHoe nBnxenue. BMKEHNE MaTEpUAIbHON TOUKH IO OKPYKHOCTH.
VYrioBas U IMHENHHas: CKOPOCTh TOUKH:

v = wR
IIpy paBHOMEPHOM JBUKEHUH TOUYKH I10 OKPYKHOCTHU
w=—=2mv
T

[lenTpOocTpeMUTENbHOE YCKOPEHUE TOUKH:

[TonHOE yCKOpEHHE MaTepUATbHON TOUKH

TBépI[OC TCJIIO. HOCTyTIaTCJ'IBHOC " BpalllaTCJIIbHOC ABHUIKCHUC TBépI[OFO TCJ1a

1.2

TIMHAMUKA

1.2.1

HNuepunaneubie cucremsl orcuéra. Ilepseiii  3axkon  Herorona. IlpuHiun

OTHOCHUTEIbHOCTH I ammiiest

1.2.2

Macca tena. ITOTHOCTE BeliecTBa:




1.2.3

- - -

Cuna. IIpyHOIMI CYNIEPOOSULUM CUIL: Foagnoneiicrs = F1 + Fo+...

Bropo# zaror HeroToHA: gns MatepHATsHOH ToukHE B MCO ﬁl = Mid ;

1.2.4 = B
Af=FAt npu F = const
o —t=
£y Fy
1.2.5 o )
Tperuii 3akoH HproTOHA I MaTe€pUaNbHbBIX TOYEK:
Fia = —F
3aKOH BCEMHUPHOTO TSTOTEHUS: CUJIbI MPUTSKEHUS MEXAY TOUYCYHBIMH MacCamu
paBHBI
mym,;
F=G6—
1.2.6 R
o Cuna Tsokectu. LleHTp TshkecTH Tena. 3aBUCUMOCTD CHIIBI TSDKECTH OT BBICOTHI h
HaJ| IOBEPXHOCTBIO IJIaHEThI paanycoM RO:
GMm
mg=———
77 R+ 1)
127 Cuna ynpyrocru. 3akoH ['yka:
E, = —kx
Cuna tpenus. Cyxoe TpeHHe.
Cuia TpeHUsl CKOJIbKEHUS:
Fp = uN
1.2.8
Cuita TpeHus TTOKOS:
E, < uN
Koaddutment tpenus
[aBnenue:
1.2.9
P=%
1.3 CTATHUKA
.
F
1.3.1
MOMEHT CHJIbl OTHOCUTENIBHO OCH BPAILICHHUS:
M| = F1, rae | — miedo cuiabl OTHOCUTENBEHO OCH, TPOXOASIIECH uepe3 Touky O
NEePHEHANKYIISIPHO PUCYHKY
Lentp macc Tena. LlenTp Macc cucteMbl MaTEpHAIBHBIX TOUYEK:
- mir, + myry+...
T =
1.32 UM, mq +m2+---

>

B onHopoanom nosie Tskectu (g = const)

(I_IGHTp MaccC TCJia COBIMAaAAcCT C €Tro HCHTPOM TAKCCTHU




VYcnosus paBHoBecus TBEpaoro tena B MCO:

1.3.3 [M,+M,+...=0
1}:"1 +F,+...=0
1.34 3akon ITackans
135 JlaBiaeHnue B )xuAKOCTH, ITokosmeiicsa B UCO:
p =po +pgh
3akoH Apxumena:
FApx = _PBbITecH
1.3.6 , €CIIA TeJIO U KuAKoCcTh nokosarcsa B UCO, to
FApx = pg]/BbITECH
VYciioBue nmiaaBaHus Tel
1.4 3AKOHBI COXPAHEHU I B MEXAHUKE
L4 NMinynbsc MaTepraibHOM TOYKHU:
p=mv
HNmMnynec cucteMsl Tei:
1.4.2 . R
p=p+p+..
3aK0H U3MEHECHHS U COXPAHCHUS UMITYJIbCA:
B CO
1.43 Ap = A(pl + p2t.. ) = FlBHELIJHAt + FZBHemHAt+- -5
BUCO, ecniu Ap = A(p; + po+...) =0, ecnu Figueun + Fogneun+---= 0
PeakTuBHOE nBH)KEHHE
F
“ﬁ'(x
1.4.4
Pabota cuibl Ha MaOM MepeMeIeHUN:
A= |}?'||J.f| -cos w=F, - Ax
'<(;
)
145 Mo1HOoCTh CHIIBL:
eciu 3a BpeMsi Att paboTa CHIIbI H3MEHSIETCS Ha , TO MOIITHOCTh CHJTBI
AA
P=— =F-v-cosa
Arl,
1.4.6 Kunernueckas sHeprusi MaTepuaibHONU TOUKH:




mv p
EKMH = =
2 2m
3aKOH N3MEHEHUS KMHETUYECKOW SHEPTUHU CUCTEMBI MaTepHaibHbIX Touek: B MCO

AExun = Al + A2 + ...

1.4.7

HOTGHHI/IaHBHaﬂ OHEPIuAi:

JJI1 ITIOTECHIINAJIBbHBIX CHUJI
A12 = ElnoreHu, - EZnoreHu,_: AEnoreHu,
HOTeHHI/IaJIBHaSI OHCPIuia MaTepI/IaJIBHOfI TOYKHU B OJHOPOAHOM IIOJIC TAKCCTH!
EI‘IOTeHLl, = mgh
HOTGHHI/IaHBHa}I OHEPruAa ynpyro ,I[G(bOpMI/IpOBaHHOFO Teia:

kx?
EI'IOTeHLI, = T

1.4.8

33.KOH HU3MCHCHUS U COXPAHCHUA MeXﬁHquCKOﬁ OHCPI'uu:
Erex = By + Emre:—m-.
B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x =0, eCII Agcex menoresn. cax = 0

1.5

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

[Mapmonnueckue KonedaHust MaTepUaIbHOM TOUKU. AMILIUTY/A U (a3a KoJeOaHU.
Kunemarnyeckoe onucanue:

x(f) = Asin( ot +o, ).

v () =x/.

a(f)=(v ), =—'xf)=a +ax=0,
I/I€ X - CMEIIEHNUE U3 PaBHOBECHS.
JlnHamMuyeckoe onrcaHue:

ma, = —kx,tae k = mw?
OTO 3HAUUT, 4T0 F, = —kXx.
DHepreTudeckoe Onrcanue (3aKOH COXPAHEHUsI MEXaHUYECKOW SHEPTUN):
] -2 ol 2
mu . e omut o k4

— BE —

2 2 2 2

CBs13b AMIIINTYObI KoneOanuit CMCIICHUA MaTepI/IaJ'II)HOI\/’I TOYKH C aMIINIUTyJaMH

KoJIeOaHUH e€ CKOPOCTU M YCKOPEHHUS:

Upee =0, @ =04

1.5.2

[Tepuon 1 yacToTa KojaeOaHUH:

r-2t_1

0 v

[Tepron Manbix CBOOOAHBIX KOJIEOAHUN MATEMATHYECKOTO MAasITHUKA!




T=2?EJI
g

[lepron cBOGOTHBIX KOJIEOAHUN TPY>KUHHOTO MasTHUKA!

m
T=2n|—
k
1.5.3 Breinyxnennsie konebanus. Pezonanc. PesonancHast kpuBas
[Tonepeunsle 1 nponosbHBIE BOIHBL. CKOPOCTh PACIIPOCTPAHEHUS U JJIMHA BOJIHBL:
v
1.5.4 A=vT =—
v
WnTepdepenus u audpaxius BOIH
1.5.5 3Byk. CKOpOCTbH 3ByKa
2 MOJIEKVJIAAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJIAAPHASA ®U3UKA
Mopenu cTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX Tell. I1ycTh TepMoanHaMU4ecKas
cucrema (Tesio) cocTouT U3 N OJJMHAKOBBIX MOJIEKyJI. Toraa KoaMyecTBO BelecTBa
2.1.1 ,oN_m
Ny
,rne Ny —4ucio ABoraipo, m — macca CUCTEMBI (Tena), U
— MOJISIpHAas Macca BeIlecTBa
2.1.2 TermoBoe NBH)KEHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsaumoelicTBre yacTHIl BEIIECTBA
2.14 Juddysus. bpoyHoBckoe ABMKEHHE
2.1.5 Mopnens uneansHoro raza B MKT
CBsi3p MEXIy JNaBJICHHEM M CpeIHEHl KMHETUYECKOW 3Hepruel MmocTynaTesIbHOTO
TEIIOBOTO ABMXKEHHSI MOJIEKYJI MJlealbHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
2.1.6 p_lmm;_zni"mvul 2
37 301 2 3
o N
TJie Mo — Macca OIHON MOJIEKYJIbl, N = - - KOHIECHTPALHS MOJICKYT
2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBs3b TeMIneparypsl Ta3a Co CPeIHEN KMHETUYECKON SHEPruel MoCTynaTeabHOro
TEIJIOBOTO ABM)KEHHUS €r0 MOJIEKYJIL:
2.1.8 _
/ 2
— |mw 3
£ =| —— | ==kT
L2 2
2.1.9 VYpasuenue p = nkT
2.1.10 | Mogenb naeanbHOro ra3a B TEpMOJMHAMUKE!




| VpaBreHHe Menmeneera — Kianeipona
| BelpaskeHHe 119 BHYTPEHHEH 3HEPIHH

VpapaeHne MennaeneeBa — KianelipoHa (IpHMeHHMEIE (DOPMEI
3AMHCH):
pV=""RT =vRT =Nk, p=PRL

u u

Bb]pﬁ}KEHIIE RIRIE: S BH}’TPEHHEﬁ SHEPIII OIHOATOMHOI'O HIeaIEHOIO

ra3a (IpIMeHIMble OPMEI 3aITHeH):

U=3vrRr =3 nkr =3 Rrr —ve =3 pv
2 2 2 u ve2
2111 3akoH [lanbToHa J1s 1aBJICHUS CMECU Pa3pe’KEHHBIX T'a30B:
p=p1tp2t-
H3omponeccyl B pa3peKEHHOM Tra3e C TOCTOSHHBIM 4ucioM Mosiekyd N (c
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,
uzoxopa (V = const):
b_ const
T
u3obapa (p = const):
2.1.12 v
T= const
I'paduueckoe npencraBnenue nzonporeccos Ha pV-, pT- u VT- quarpammax.
OObenMHEeHHBIN Ta30BbIi 3aKOH:
pV
— = const
JUIS IOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceiennbie 1 HeHachleHHbIE apbl. KauecTBeHHast 3aBUCUMOCTD TJIOTHOCTH U
2.1.13 JIABJICHUS HACBHIIIEHHOTO Tapa OT TeMMEpaTyphl, UX HE3aBUCHMOCTh OT O00BEMA
HACBIIIIEHHOT O Mapa
Bnaxnocts BO3ayXa.
2114 OTHOCHUTEIBHAS BIAKHOCTD:
d’ _ pnapa(T) _ pnapa(T)
pHaCbILLI,I'Iapa (T) pHaCbuu,napa (T)
5115 M3meneHnue arperaTHbIX COCTOSIHUW BELIECTBA: HUCHApPEHUE U KOHJEHCAIus,
o KHUIIEHUE )KUJIKOCTH
2.1.16 | I3MeHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: MIABJICHUE U KPUCTATUTU3ALMS
2.1.17 | IlpeobpazoBanue sHEPTUU B (PA30BBIX MMEPEX0Iax

2.2

TEPMOJNHAMUKA




2.2.1

TemoBoe paBHOBECHE U TEMIIEpATypa

2.2.2 Buytpennsis sneprus
513 Temonepenaya kak cnocod M3MEHEHHs BHYTPEHHEHW sHepruu 0e3 coBepLICHUS
o pabotsl. KoHBeKIMs, TEIIONPOBOAHOCTD, U3ITYyUCHHE
KonnuecTBo TEMIOTHI.
224 VY nenpHas TEMIOEMKOCTD BELIECTBA C:
Q = cmAT
VY nenpHas Terora napoodpazoanus L: O = Lm.
2.2.5 Y enbHas TeIuioTa miasieHus A: Q = Am.
VY aenbHas TEIoOTa cropaHus ToruBa q: Q = gm
DnemMeHTapHas paboTa B TEPMOAMHAMHUKE:
2.2.6 A =pAV
Boruncnenue pabotsl o rpaduky mpoiecca Ha pV-guarpamme
[TepBblii 3aKOH TEPMOAMHAMUKH:
297 Q12 = AUsz + A1 = (U = Uy) + Ay,
Anmabara:
Q12 =0= 41, = (U; —Up) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble mporiecchbl
[Ipunnune! aeiictBus Temnosbix MamuH. KITI:
2.2.9 n=A“m =hm—|‘hm| 0.
MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
2.2.10 T. -T T
max T = Mg — B ww o mem
] T earg T arp
2911 YpaBHeHHe TEII0BOTO OanaHca:
Q1+ Q2+ 03+
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
311 OneKTpr3anus Ten U e€ MpOosBIEHUsA. DIEeKTpUYecKui 3apan. J(Ba Buaa 3apsna.
o DJIeMEHTaPHBIN AJIEKTPUUECKUI 3apsi/l. 3aKOH COXPaHEHUS JIEKTPUUECKOTO 3apsiia
BsaumonerictBue 3apsinoB. Todyeunsle 3apsaasl. 3akoH Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTBIO &
3.1.2
F=k|q1- _ 1 _|‘?1|"?:
e’  dmeg, 1
3.13 Onexrpuueckoe nojie. Ero aelictBue Ha 37€KTPUUECKUE 3apsAbl




Hanps>k€HHOCTB IEKTPUYECKOTrO MOJIA:

>

. F

qnpo6Hbu71
ITone Toueunoro 3apsaa:

OIHOPOJHOC ITOJIC:

E = const.

KapTtunbl 1MHUN HaNps>KEHHOCTH ATUX TOJICH

IToTeHIanbHOCTh QJICKTPOCTATHYCCKOI'O IT10JIA.

Pa3zHocTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(Pp1 — P2) = —qAp = qU.

HOTGHHI/IaJIbHaﬂ 3HepFI/I$I 3apsma B 3JICKTpOCTaTI/I‘-IeCKOM I10JIC.
W =q¢
HOTGHI_II/IaJ'I BHGKTpOCTaTI/I‘leCKOFO I10JI4:
w

i

CBs3b HaprDKéHHOCTI/I nojist M PAasHOCTH MOTCHOUAJIOB ST OAHOPOAHOI'O

anekTpocraruueckoro moist: U = Ed

[TpyHLIMI CyNIEpIIO3UIINY IINEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPU ITPOBOJHUKA

E+ = 0, BHYTPH ¥ Ha MOBEPXHOCTH MPOBOJIHKUKA () = const

JVMAIEeKTpUKH B 3JIEKTPOCTATUYECKOM moJie. [[uanekTpudeckas NpOHHUIIAEMOCTh

BCIICCTBA €

KOH,[[CHC&TOp. 9HCKTp0éMKOCTB KOHACHCATOpa:

q
C==
U

SJICKTpOéMKOCTB IJIOCKOT'O KOHJICHCATOpAa:
€895 __

CZT_SCO

3.1.10

HapaJ'IHCJ'II)HOG COCIMHCHNEC KOHACHCATOPOB:
q = ql + q2+""U1 = UZ :-"rCnapann - Cl + Cz+
IlocnenoBaTenbHOE COSAMHEHNE KOHACHCATOPOB:
1 1 1

U=U+Uz...q1=q; =""C_=C_+C_+--.
nocn 1 2

3.1.11

OHeprus 3apsHKEeHHOI0 KOHJIEHCATopa:




2 2 2C

U CU? 2

3.2

3AKOHBLI ITIOCTOSHHOI'O TOKA

3.2.1

Cua Toka:

Ag

ﬂtr_u_}ﬂ

IMocTostaHEIN TOK: I = const

Jns mocrosiHHOrO TOKa q = It

322

VY CII0BHS CyIIECTBOBAHUS 3JEKTPUIECKOTO TOKA.
Hanpsixenue U u OJIC E

3.23

3akoH OMa JJi yyacTKa LEeMu:

I=—
R

3.24

3JI€KTpI/I‘I€CK06 COIMPOTHUBJICHUC. 3aBUCHMOCTD COIIPOTUBJICHHUA OAHOPOAHOTO

IMPpOBOAHHKA OT €Iro AJIMHbI U CCUCHMUA. YaennHOE COIIPOTHUBJICHUEC BCHICCTBA.

l

3.2.5

Ucrounuku Toka. 9JIC ucTouHmka ToKa:

_ ACTopOHHchmn

E =
q

BHyTpeHHee conpOoTHUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH OMma a5 nonHo# (3aMKHYTOM) snexTpuyeckoit renu: E = IR + Ir, oTkyna

E
E.r
R

I =

3.2.7

R+r
[TapannenbHOE COEAMHEHHE TPOBOIHUKOB:
[=I1+12+..,Ul=U2=..,
1 1 1
Roapam = R_1 + R_z +..
IlocnenoBarenbHOE COETMHEHNUE IPOBOIHUKOB:
U=Ul+02+.,11=12=..,

RI‘IOCH = Rl + R2+. .“

3.2.8

Pa6oTa snexkrpuueckoro toka: A = [Ut.
3akon Jxxoynsa — Jlenna:

Q = I?Rt
Ha pesucrope




UZ
R:Q=A=12Rt=IUt=7t

3.2.9

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:

A4
p=""| =mU
Af g

TCHJ'IOBaH MOIIIHOCTbD, BBIACISIEMAs HA peBI/ICTOpeZ
2
2 U -
P=I'R=—=1IU
R

MoONIHOCTh UCTOYHHKA TOKA!

Ar—d

3.2.10

CBO6OI[HBI€ HOCUTCIIN JJICKTPUUCCKUX 3apssa0B B IIPOBOJHHUKAX. MexaHu3MbI
MMPOBOAMMOCTH TBépI[I)IX MCTAJIJIOB, paCTBOPOB U PACIIJIaBOB 3JICKTPOJIMTOB, I'a30B.

[ToxynpoBomuuku. I101ynnpOBOHUKOBBINA 11O/

33

MAT'HUTHOE IT1OJIE

3.3.1

MexaHnyeckoe B3auMOICHCTBUE MATHUTOB. MarHuTHoe 1ojie. Bekrop MarHuTHON
UHAYKUUU. [IpuHIUD cyneprno3uuuy MarHUTHBIX MOJIEH:

B = B1 + B2 +..
JInHMM MTHAYKIMY MarHuTHOTO noJist. KapTuHa MTuHUI MHAYKIIMY MarHUTHOTO T1OJIS

IIOJIOCOBOTO U HOI[KOBOO6pa3HOFO MNOCTOAHHBIX MAarHuTOB

332

OmngIT 3pCTCI[a. MarauTHoe noJje IMPOBOAHHKA C TOKOM. KapTI/IHa JIMHUH HHAYKIIUHN
MAaroiuTHOIrO IoJjid JJIWHHOI'O IIPsAMOIro IMPOBOJHHUKA M 3aMKHYTOT'O KOJIBIICBOTO

IMPOBOAHUKA, KAaTYIIKN C TOKOM

333

Cuna AMnepa, eé HAITpaBJICHUC U BCIIMYNHA:

F, = IBlsina
, TIIE 0. — YroJl MKy HallpaBJIECHUEM IIPOBOAHUKA U BEKTOPOM

334

Cwita JlopeHna, €€ HanpaBJIeHUE U BEJIMYNHA:

Fnop =l q | vBsina

-
>

TIe 0. — yroJ MeXAy BEeKTopamMu v U B
JIBr>keHME 3apsyKEHHOW YaCTULIBI B OTHOPOAHOM MarHUTHOM I0JIE

34

OJIEKTPOMATHUTHA A MHYKINA

3.4.1

[ToTok BeKTOpa MAarHUTHON MHIYKILIMU:

® = B,,S = BScosa




3.4.2

SBnenue anexkTpoMarHuTHOM MHAYKIMK. DJC nHayKIMK

343

3aKOH 3JIEKTPOMarHuTHOM MHAyKuu Dapajes:

AD

E:__

v P

Af—0

3.44

7

N\
=L

SIC BEEIVIIHE E OpAM0oM IPOEOJHERE JUIHHOH |, TEMEVIIEMCE CO
cropocTeio ¥ O(V L f} E OOHOPOIHOM MATHHTHOM Iome B:

|E;l = Blvcosa

. [Ae @ — YTOI MeXTy BEekTopon B B HopManew K IIOCKOCTH, B
KOTOPOH JIeaT BeKTopH (1Y (ecmn | L B BV 1o |E/ = Blv

3.4.5

[IpaBuino Jlenna

3.4.6

NHIyKTUBHOCTS:
L =?,I/IJII/I(I):LI.
Camounnaykuud. 9/1C camonHaykuuu:

AT
E“:_L_L =L,
Af |y

3.4.7

9Hepr1/151 MAarauTHOTIO MOJIS KaTyYHIKU C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbBI

3.5.1

Konebarenbubrit KOHTYP. CBO60,Z[HBI€ QJICKTPOMArHMuTHBIC KoJieOaHMs B nacaJIbHOM

KOJIe0aTeIbHOM KOHTYDE:
[4() =G usin( 2+ o)

L’ffﬁ] =, = ., 008( t +y | =1, cos( et +y)
®opmyna Tomcona:

2m 1
T =2nVLC, oTKyaa w = TS Te




CBs13b AMIUIMTYbl 3apsAaa KOHACHCATOopa C aMHHHTYHOﬁ CWJIBI TOKa IIpU

CBOOOJHBIX AJICKTPOMATHUTHBIX KOJEOAHUSX B UACATLHOM KoJeOaTeIbHOM

KOHTYpE:
Lo
gm.u. -
D
3.5.2 3aK0H COXpaHEHUs YHEPTUH B HJICAJTLHOM K0JIe0aTeIbHOM KOHTYpE:
353 BrIHyXI€HHBIC JIEKTPOMAarHUTHBIE Kosiebanus. Pe3oHanc
[Tepemennbrii Tok. IlpomsBoncTBO, mepegadya M MOTpeOJIECHUE SICKTPUUYCCKOMN
SHEPTUu
R s e T e
+ = e = EE — const.
2 2 2 2
355 CEOHCTEA 3IeKTPOMArHHTHEIX BOMH. B23aHMHAA OpHEHTAUHA ESKIODOE
e E 3IeKTPOMArHHTHOH BoHe EBakyyMe- E L B 1L ©
156 [[Ixkana 5>J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue »>IEeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY
3.6 OIITUKA
161 [IpsimonriHENHOE pacIpoOCTpaHEHUE CBE€Ta B OJHOPOAHOM cpene. TodyedHbIit
ucrtouHuk. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
3.6.2 alp
77777777777 o = B
3.6.3 [TocTpoenne n300pa>keHHi B IUIOCKOM 3epKaiie
3aKOHEI IPeTOMIEHHT CEETA.
[IpenoMaeHB: CBRTA: My Sina = Hpsing. .
. €
ADCOMOTHEIA MOKAZATeIE [MPEIOMIEHHEA. Mag: = — .
v
3.6.4

Hopg mygel B mpHIME.

1"1 = 1"2 - ”1}'1 = HJ}'J

COOTHOMEEHE 9acTOT H COOTHOINEHHE IIHH EOIH IIpH IEpEX0oae
MOHEOXDOMATHICCHOID CECTA WEPE3 I'PaHHIY Pasidyd JEVE ONTHEECKHX

cpem:

3.6.5




nH,<mn )

ny

unp

[TonHoe BHYTpeHHEE OTpaskeHHE.

[IpenenbHbI yroJl OJMHOrO BHYTPEHHETO OTPAKECHUS:

. 1 n;
Sina,, = =—
Nory nq

3.6.6

CoOupatomue u pacceuBaroliye JuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U

OITHUYECKas CUJIa TOHKOM JIMH3EI:

T =

3.6.7

dopmyiia TOHKOH JIMH3BIL:

ISR
Il
|

VYBenuuenue, JaBacMoe JIMH30M:

a[=

F\ h

'~

3.6.8

B ciyuae paccenBaronieit JIMH3BI:

1
D F=—0,
0= DO

| f1
r=—=—1
d
Xon ny4a, NpOLIEANIEro JIMH3Y II0J] IPOWU3BOJIBHBIM YIJIOM K €€ TJaBHOH
ontuyeckoil ocu. IloctpoeHne wH300pakeHUH TOYKM W OTpe3Ka MpsIMOM B

coOMparoIIMX 1 pacCeUBAIOIIMX JIMH3aX U UX CUCTEMax

3.6.9

doroanmnapaT Kak onTHYecKuil mpubop. I'1a3 kak onTryeckas cuctema

3.6.

WNutepdepentius cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBUS HaOMIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOI'¢pCHTHBIX HCTOYHHUKOB:

)
MaKCIIMYMEI — A= 2133;, m=0,£1,£2 £3, .

&

v
MHHIIMYMEI — A= 2m+1_]:, m=0,£1,£2 £3




Hudpaxus ceera. Judpaxknuonnas pemérka. YcioBue HaOMIOACHUS TIaBHBIX

3.6.11 MaKCHMYMOB IPH HOPMAJIbHOM ITaJICHUM MOHOXPOMATHYECKOI'O CBETA C JJIMHOMU
BOJIHBI A Ha pEHIETKY ¢ mepuojom d:
3.6.12 | ducnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JIVAJIU3M
4.1.1 ['mnore3a M. Ilnanka o kBantax. ®opmyna [Tnanka: E = hv
®otoHbl. JHeprus (HoToHa:
hc
E=hv=—=npc
4.1.2 A
HUmnynsc ¢poToHa:
_E h _h
P= c ¢ A
4.1.3 ®oroaddext. OnbiTel A.I'. CtoneroBa. 3akoHsl hoTordhdexTa
VYpaBHenue DitHmTeitHa 1151 porodddexra:
E¢0T0Ha = ABbIXOp,a + EKVIHmaX" rac,
hc
E¢0T0Ha =hv = 7'
4.14
hc
ABblxo,qa = thp = A_Kp
2
mv
Evmimax = % = eUsyn
JlaBneHue cBera.
4.1.5 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAKAIOILYI0 MOBEPXHOCTh M HAa IMOJHOCTBIO
MOTJIOIIAIOIIYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [Imanerapnas Mozenb aroMa
[Moctynarer bopa. U3nydenue u morjomieHHe (OTOHOB MPHU MEPEXojie aToMa ¢
129 OJTHOTO YPOBHSI DHEPTHU Ha IPYTOM:
o he
hvmn =T = |En - Em|
Y
JIuHeityaTpie CIEKTPHI.
CrniekTp ypOBHEH SHEPrUM aTOMa BOJOPOAA:
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4.3

OU3NKA ATOMHOI'O APA

43.1

Hyxnonnas monens sigpa ['elizenoepra — MiBanenko. 3apsn sapa. MaccoBoe 4uciio

anpa. N3oTonsl
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Pa1noakTUBHOCTE.

Anbda-pacnan;
A, A4 4
-X—>-Y+ 5He

bera-pacna.

DIIeKTPOHHBIN B-pacnan;

A A 0~
XY+ je+v,

[TosutponHslit B-pacnan:
A A 0z .,
XY + €TV,

l'amMmma-u3nydenue
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3aKOH paIM0aKTUBHOTO pacnajia:

-t

HYCTB m — MaccCa paaAuOaKTUBHOT'O BCIICCTBA. Tornma

-t
m(t) =mgy* 2T
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H,[[epHBIe pCaKknuu. I[CJICHI/IC " CUHTEC3 SAJCP




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. ®usuka 10 xmacce: yueOHUK i 0011e00pa30BaTeNbHBIX OpraHU3aIMil: YriyOIeHHBIH YPOBEHB. /
0.0. Kabapaun, B.A. Opnos, 3.E. OBenunk u np.; noxa penakmueit A.A. [Tuackoro, O.®. Kabapauna;
Poc. akan. mayk, Poc. akan. o6pazoBanus, u3a-Bo «IIpocsemenue». — M.: [Ipocsemienue, 2020.

2. ®usuka 11 kmace: yueOHHMK U1l 001Ie00pa30BaTeIbHBIX OpPraHU3aIui: yriayOJeHHbI ypOBEHb. /
0.0. Kabapaus, B.A. Opnos, 3.E. OBeHunk u np.; noxa penakmueit A.A. [Tuackoro, O.®. Kabapauna;
Poc. axan. nayk, Poc. akan. obpazoBanus, uza-so «lIpocsemienue». — M.: IIpocemienue, 2020.

3. ®uszuka. 3agaunuk. 10-11 kmaccel: mocobOue ais ydammxcst 001eo0pa3oBaTeIbHBIX YUPEKACHUM:
npodunbHenii ypoBens/ JLII. bakanuna, B.E. benonyukun, C.M. Kozexn; mox pen. C.M. Kozena; Poc.
akan. Hayk, Poc. akaa. oOpasoBanus, u3n-Bo «lIpocsemenme». — M.: Ilpocsemenue, 2018 -
AkaJleMU4ecKuil MKOJIbHBIA yUCOHHUK.

4. JlenvuoB B.II., JlenbuoB B.B. ®wusuka: goiitu no camoi cyru! HacrtonmbHass kHura st
yriayOIeHHOTo u3ydeHus Gpu3uku B cpeineit mkone. YueOHoe nocodue B 6 Tomax. / Hayu. Pen. H.C.
AnekceeBa, A.E., A. E. JlemeatseB —M.: JIEHAH/I, 2017.

JOINOJIHUTEJIBHASA JIMTEPATYPA JJIAA YUYAIIUXCA

1. H.N. Tonbagapb «Pusuka. 3anaunuk». 10-11 xacesl. — M. lpoda, 2016 r.

2. Kupuk JI.A. Pa3zHOypOBHEBBIE CAMOCTOSTENIbHBIE U KOHTPOJIbHBIE paboThl. dusnka. 10 k. 11 ki
— M.: «Mnekcax», 2019.

3. VYrnyOneHHBI Kypc C pelleHussMH M ykazaHusmu. EI'D, onumnmanel, sKk3aMeHbl B BY3
[DnexTponnsiit pecypc] / E. A. Bumnsikosa [u 1p.]; mox pea. B. A. Makaposa, C. C. YecHokoBa.
— 3-¢ m3a. (91m.). — DnekTpoH. TekcroBbie naH. (1 daitn pdf: 419 c.). —M.: BUHOM.
Jlaboparopus 3nanuii, 2015. — (BMK MI'Y — mikoze).

4. 3agavyHUK-MPAKTUKYM JJIs IOCTYMAIOIIKX B BY3bl [ DJIEKTPOHHBIN pecypc|: yueOHO-METOANYECKOe
nocodue / B. A. Maxkapos, C. C. UecHOKOB. — 1. u31. — DJEKTpOoH. TekcToBble faH. (1 daiin
pdf: 368 c.). — M. JlaGoparopus 3Hanwmii: Jlabopatopus bazoseix 3nanwuii, 2016. — (BMK MI'Y
— IIKOJIE).

5. Coopnuk 3aga4d o pusuke: 10-11 xmacest / O.U. I'pomueBa. — M3parensctBo «Ik3ameny, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

10 - 11 KJIACC
https://resh.edu.ru/

https://interneturok.ru/

https://skysmart.ru//

http://schoolcollection

https://urok.apkpro.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/

1. http://www.fipi.ru  DeaepanbHBI HHCTUTYT MMEJATOTHUYECKUX U3MEPECHHIA,

2. http://ege.edu.ru Odunmansapiii “HGOPMATMOHHBIA TTOpTal EnnHOrO rocynapcTBEHHOTO

9K3aMEHa;
3. http://rsr-olymp.ru/  Bcepoccuiickas onumnuaga LIKOJbHUKOB HopmaTuBHBIE TOKYMEHTHI,

JUCTAHIIMOHHBIC OJTUMITUA/IbI, AaHAJIN3 PE3YJIbTATOB U PEKOMEHIAIUH.

4. http://old.phys.rosolymp.ru/ Bcepoccuiickas onuMIinaaa IKOJIBHUKOB 10 Gusnke. Beecoro3Hbie
OJIUMITUA/bI HIKOJBHUKOB MO (pU3MKE, MaTeMaTHKe U XMMHH Hadalu MpoBOIUTHCS ¢ 1967 roga
(Bcecoroznbie onmummnuanbl). Haunnas ¢ X1 Beecoro3Hoit ouMnuaapl B IporpaMmMy COpeBHOBaHUH
1o Gu3uKe ObUTH BKIIOYEHBI HE TOJBKO BBIUMCIUTEIbHBIC, HO U DKCIIEPUMEHTANIbHBIE 331a4H.

5. http://olimpiada.ru Oaumnuaap! Ui MKOJIBHUKOB. MHDOpManoHHbI caliT 00 onuMmmuagax u

APYTUX MEPOIPUATUAX JJI LIKOJIbHUKOB.
6. http://distolymp2.spbu.ru/olymp/ MHTepHET-OMIMMINAAA IIKOILHUKOB 1O (uzuke. Onumiuana

opranusoBana Cankr-IlerepOyprckum  rocynapctBeHHbIM — yHuBepcutetoMm (CIIOIY) wm
HanuonaneHelM — Hcce0BaTeNbcKUM — yHUBepcuTeToM — MHdopManuoHHbix — TexHOIOTHi,
Mexanuku u Ontuku (HUY UTMO).

7. http://physolymp.spb.ru/ Cankr-IlerepOyprckast onumnuaia no Gusmke.

8. http://olympiads.mccme.ru/turlom — Typuup umenu M.B. JlomoHOCOBa.

9. http://www.school.mipt.ru/ - 3aounas ¢pusznko-maTemarnieckas mkona npu MOTHU.

10. http://kvant.mccme.ru/ - KBaHT: HayqHO-NOMYISIPHBIA (PU3UKO-MaTeMaTHYECKHUH KypHAIL.

11. http://experiment.edu.ru - Komutekuus «EcrecTBeHHOHAYYHBIE SKCIIEPUMEHTB: (DPU3HKA.

12. http://fizzzika.narod.ru - 3agaum no ¢pu3MKe C pelICHUSIMHU.

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

1.YrnyOneHHslii Kypc C pemeHussMd W ykazaHusMu. EI'D, onumnumaznel, >K3aMeHbl B BY3
[DnexTponnsiit pecype] / E. A. Bumnsakosa [u np.]; mox pen. B. A. Makapogsa, C. C. YecHokoBa. —
3-e u3a. (911.). — DnekTpoH. TekcToBbie naH. (1 daiin pdf: 419 c.). —M.: BUHOM. Jlabopatopus
3HaHui, 2021. — (BMK MI'Y — mkone).

2. 3a1aYHUK-TIPAKTUKYM JUIS TIOCTYMAIOMIMX B BY3bI [ DJIEKTPOHHBIN pecypc]: yueOHO-METOINYecKoe
nocodue / B. A. Makapos, C. C. YecHOKOB. — Di1. u37l. — DJIEKTpOH. TeKcToBbIe faH. (1 ¢aiin pdf:
368 c.). — M. Jlabopartopusi 3nanuii: Jlaboparopus bazoswix 3nanwmii, 2019. — (BMK MI'Y —
IIKOJIE).

3. JL.A. Kupuk, JI1.3. I'ennenmreiin, U.M. I'enbrar 3agaun no ¢usuke amns npoduiabHOI MIKOIBI ¢
npumepamu peuternit. 10-11 knaccsl. [log pea. B.A. Opnosa. — M.: UJIEKCA, 2008.

4. E.A. Mapon OnopHble KOHCIIEKTBI M pa3HOypoBHEBbIe 3ananus. dusuka. 10 kmacc. — CI16: OO0
«Bukropus mmocy, 2021.

5. JL.A. Kupuk, JI.O. I'enpenmreiin, FO.U. /luk. @uznka -10. Metoauyeckne MaTeprasl JUisl y9UTEIIS.
— M.: HUnekca, 2019.

6. Kupuk JILA., I'ennenmreitn JI.J., lux FO.M. ®usuka 11 knacc: Meroandeckue MaTepuanibl st
yuutens. [lox pexn. B.A. Opnosa - M.: Unekca, 2019.

9. I' 1. JlynmoB. OnopHbIe KOHCIIEKTHI M TECTOBBIe 3amaHus mo ¢usuke.10 xmace. 11 xmace - M.:
[Ipoceemenue, YueOnas auteparypa, 2018.


http://www.fipi.ru/
http://ege.edu.ru/
http://rsr-olymp.ru/
http://old.phys.rosolymp.ru/
http://olimpiada.ru/
http://distolymp2.spbu.ru/olymp/
http://physolymp.spb.ru/
http://olympiads.mccme.ru/turlom
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://experiment.edu.ru/
http://fizzzika.narod.ru/

HNuTepHeT pecypcesbl:
1) Enunas xomnexuus nudpoBbIX 00pa3oBaTeNbHBIX pecypcoB — http://school-collection.edu.ru
2) Poccuiickuii oopa3oBarenbHblii moptan - http://www.school.edu.ru

3) EcrecTBeHHOHAyuUHBINH 00pa3oBaTeNbHbIi OpTan - http://www.en.edu.ru
4) Tazera «®usmka» Mzmarensckoro moma «llepBoe ceHtsiOps» -  http://fiz.Iseptember.ru
http://festival.1september.ru/

5) Komneknus «EctecTBeHHOHAYYHBIE SKCIIEPUMEHTRI»: (pu3uka - http://experiment.edu.ru

6) BupryanbpHblii MeTOUYECKUN KaOMHET yunTens Gusuku - http://www.gomulina.orc.ru
7) 3amauu o ¢u3MKe ¢ pemeHusmMu - http://fizzzika.narod.ru

8) 3aouHnas (usuKo-TexHuueckas mkosna npu MOTU - http://www.school.mipt.ru

9) KBanT: Hay4yHO-TIOMYJSIPHBIA (PU3UKO-MaTeMaTHYeCKui xKypHan - http://kvant.mccme.ru/
10) ®usuka B anumanusix - _http://physics.nad.ru/physics.htm.
11) Ymbopmep: ¢pusuka - http://priidak.narod.ru/
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OcHamenne y4e0HOro nmpouecca no puszuke
Y4eOHO0-/1a00paTOPHBIM U KOMIIBIOTEPHBLIM 000PY/10BaAHUEM

Jyiss 00y4eHHs yqalmXxcsi B COOTBETCTBHH C MIPOTPaMMO YTIITyOJIE€HHOTO M3ydeHUsl (DU3HKU
HeoOxouMa peaju3anusl AesTeIbHOCTHOIO MOJIX0oJa B OOyu4eHUH, KOTOPbIA TpeOyeT MOCTOSHHOM
OTOpHI Mpoliecca 00yueHus Gu3rKe Ha JEMOHCTPALMOHHBIN SKCIIEPUMEHT, JTJabopaTopHble paboThl U
OTIBITHI, BBIMONIHsAEMbIE ydamuMucsa. KaOuHer (puU3MKKM rHUMHA3UM OCHAILEH IOJHBIM KOMILIEKTOM
JI€MOHCTPALIMOHHOTO U J1a00paTOpHOTO OOOpYIOBAaHUS B COOTBETCTBUU C IEPEYHEM Y4eOHOTO
000pyI0BaHus MO (PU3UKE TSI OCHOBHOW MIKOJIBI M KJIACCOB C YIITYOJICHHBIM U3yYCHUEM MpeIMeTa.

JleMOHCTpaliMOHHOE O0OpyIOBaHUE OO0ECIEYMBACT BO3MOXKHOCTh HAOIIOJIEHUS BCEX

M3YYaeMbIX SIBJICHUH, BKIIFOUEHHBIX B pabodyio mporpammy 1o ¢usuke. [lpu 3TOM HCIONB3yroTCS -

KJIACCUYECKHE HW3MEPUTCIIbHBIE MPUOOPHl M COBPEMCHHBIE HH(POBBIC CPEICTBA H3MEPCHHUS

(bu3MYECKUX BEINYHH.

Hcnonp30BaHne TEMAaTUYECKUX KOMILIEKTOB JIA0OPATOPHOTO OOOPYIOBAHMS 1O MEXAHUKE,
MOJIEKYJISIpHOHM (U3MKe, SJIEKTPUUECTBY U OMNTHKE, IU(GPOBON 1abopaTopuu Mo (PU3MKE LEHTpa
«IxonpHpiii  KBaHTOpHMYM» TMO3BOJISIET OpPraHU30BaTh BBIOJHEHUE JIEMOHCTPAIMOHHOTO H
(POHTANTBHOTO HKCIIEPUMEHTA, JIA0OPATOPHBIX M MPAKTUYECKUX PadOT, a TaKkKe CIIOCOOCTBYET:

*  (opmupoBaHUIO 00IICYIEOHOTO YMEHHS - TOAOUPATh 000PYIOBaHNE B COOTBETCTBUU C IEITBIO

MIPOBE/ICHUS] CAMOCTOSITEIILHOTO MCCIICIOBAHNUS;

*  TPOBEIICHUIO KCIIEPUMEHTAIBLHON pabOTHI Ha JIIOOOM dTalle YpOKa;
*  (HOPMHUPOBAHHIO UCCIIEAOBATEILCKUX YMEHUI.

B mporecce GopmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUH MO (U3MKE YYalTUICS YUHUTCS
MPEICTaBIATh HHPOPMAIIHIO 00 UCCIIEOBAHUN B YETHIPEX BUAAX:

+ B BepOaJgbHOM: OIMHCHIBATH OKCIIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTA,
(bUKCHpPOBATh BHUMAHNE Ha H3MEPSIEMbIX (DH3UYCCKUX BEIIMYUHAX, TSPMUHOJIOTUH;

¢+ B TaOJMYHOM: 3aMOJHATH TaOJUIbI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS TpauKOB (IIPH STOM
y YJaIlIuxcsl BOSHUKAET MEPBUYHOE MPECTABICHNUE O MacITabax BEIUYHH) ;

+ B TpaduyecKoM: CTPOUTh TpaduKu MO TaOIUYHBIM JAHHBIM, YTO TIO3BOJISIET MEpPEeUTH K
BBIJIBIDKCHHUIO THUIIOTE3 O XapaKTepe 3aBHCHMOCTH MEXIy PU3NYSCKUMHU BEITMYUHAMHU (TIPH 3TOM
VUHTENh TIOKAa3bIBACT IMPEUMYIIESCTBO B BU3YyaJIH3allMd 3aBHCHUMOCTCH MEXKIy BEIHMYMHAMU,
HaTJISTHOCTh 1 MHOTOMEPHOCTH );

* B QaHAIUTUYECKOM (B BHJI€ MAaTEMaTHUYECKUX YpAaBHEHUH): MPUBOAUTh MaTEeMaTHYECKOE OMHMCAHUE
B3aMMOCBSI3M (PU3NYECKUX BEITMYHH, MaTeMAaTUYECKOe 0000IIIeHNEe TONyYEeHHBIX PE3yIbTaTOB.

KommuiekT 06opynoBanusi (pu3N4eCKOro KaGMHeTa COCTONUT U3 CIICAYIONINX TTO3UIIHIA:

1. YuebHo-MeToquueckas nuTeparypa no Qusuke (yueOHUKH, 3aJa4HUKH, AUJAKTHYECKUE
MaTepHaJIbl, CIIPaBOYHASI TUTEPATYPA).

2. TexHuyeckue cpencTBa OOy4eHHs - IEPCOHAIBHBIA KOMIBIOTEP C BBIXOJOM B VHTepHeT,
WHTEpPaKTUBHAS MaHeNb, MOOUJIBHBIN KOMIIBIOTEPHBIN KiIacc.

3. Kowmrmuiekt snekTpocHadxeHus: kabuHeTa (GU3NKH.

4. TlpuGopsl A7 JEMOHCTPAIIMOHHBIX OMNBITOB (MPHOOpPHI OOIIEro Ha3HAYEHUs, NPUOOPHI IO
MEXaHUKEe, MOJICKYISIPHON (DU3UKE, FTICKTPUICCTBY, ONITUKE U KBAHTOBOU (PU3UKE)

5. KommneroTepHas u3MepuTenbHas CucTema.

6. IlpubGopsl ns GpoHTANIBHBIX Ja0OPATOPHBIX PadOT U OMBITOB (HAOOPHI 0OOPYIOBaHUS IO BCEM
TeMaM Kypca (GU3UKH).



7. ba3zoBas (oOs3aTenpHasi) yacTb M JIOTIOJIHUTENIbHOE OOOpynoBaHue wLeHTpa «Touka pocray
«konbubrii KBantopuym». ba3oBasg 4acTh cOCTOMT M3 HU(QPOBBIX JATYUKOB U KOMIUIEKTOB
COITyTCTBYIOIMX  DJIEMEHTOB JUIS  ONBITOB IO MEXaHHWKe, MOJEKYISIpHOW  (U3MKe,
ANIEKTPOAMHAMUKE W onTuke. JlomojgHHWTenbHOE 00O0pyaoBaHuE (MPO(GUIBHBI KOMIUIEKT) -
nudposas nabopaTopus 1o pusuke: oauH OecrpoBoIHON My IbTHAATYHK Releon Air «Duszuka-5»,
nporpaMMHoe obecrieueHue Releon Lite u qByxkaHanpHas MpUCTaBKa - ocuusuiorpag.

8. TIpubGopsl 11t MPaKTHKYMOB.

9. IlpunamnexHoctu nans onbIToB. (JlabopaTopHble NPHUHAIJICKHOCTH, MaTe€pUaIbl, MOCYAA,
WHCTPYMEHTHI)

10. Mogenu.

11. TleuatHbie mocoOwus. (TabmuIel, pa3aaToOdYHbIC MATEPHAIIBI).

ObecnieunBaeT BBINOJIHEHHE SKCIEPUMEHTOB II0 TEMaM Kypca
(bu3uku.

Komiuiekranus:

BecripoBogHON MYNMBTHAATIMK IO (PU3UKE C 6-F0 BCTPOCHHBIMHU
JaTYNKAMM:

HudpoBoii naTuuk TeMIepaTypsl C TUaNa30HOM U3MEPEHUS HE yxKe
geM ot - 20 g0 120C

[udpoBoii garuynk aOCONIOTHOTO JABJICHUS C JAUANa30HOM
n3mepenus He yxe ueM ot 0 go 500 klla

JlaTuuK MarHUTHOTO TOJISI C TMANa30HOM H3MEPEHHS HE y)KE YeM OT
-80 mo 80 mTn

JlaTuuK HanpspKEHUs! C TUAa30HaAMHU U3MEPEHUS HE YKe YeM OT -2
mo +2B ; ot -5 g0 +5B; ot -10 10 +10B; oT -15 1o +15B

JlaTuuk TOKa He yxke yeM ot -1 1o +1A

JlaTuuk akcenepoMeTp ¢ MoKa3aTelsiMu He MeHee yem: +2 g; +4 g;

udposas nadbopatopus 1no
¢bu3uke (yueHnuecKas)

OTtnenpHBIE yCTPOMCTBA:

USB ocuumorpad He menee 2 kanana, +/-100B

AKkceccyapsl:

Ka6ens USB coenuHUTENHHBIN

3apsigHoe ycTpoictBo ¢ kabenmem miniUSB USB  Apanrep
SKCIEPUMEHTOB

Kpatkoe pykoBOJICTBO 10 dKCILTyaTaiuu U@ poBoii 1adboparopuu
[IporpamMmMHoe obecrieueHue

Meronuueckue  peKOMEHJAHNHU (40  pabor) Hannune
PYCCKOSI3BIYHOTO caiiTa moaepKku Hanmnure BUIEOpOINKOB.
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