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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢pu3KKe Ha YpOBHE CpeIHET0 00IIEero 00pa3oBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH M TpeOOBaHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOHM 0Opa30BaTeIbHOW MPOTPaMMEl,
npeacrasieHHbix B ®I'OC COO, a Takke ¢ yuérom ¢enepanbHoil paboueil mporpammbl
Bocnutanus 1 KoHuenmuu npenoxaBanus ydyeOHoro mpeamera «®Pusnka» B 00pa3oBaTenbHBIX
opramm3anusax Poccuiickoit  ®eaepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
HPOTPaMMBI.

[lporpamma 1o ¢Qu3uke ompeaenseT 00sg3aTesNbHOE TMPEIMETHOE  COJepIKaHUe,
YCTaHaBIMBAET PEKOMEHYEMYIO IIOCIIE[OBATEIbHOCTh M3YUEHHS TEM U Pa3JeloB y4eOHOro
npeaMeTa ¢ y4ETOM MEXKIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3PAaCTHBIX OcoOeHHOCTe oOywaromuxcs. [Iporpamma mo  ¢usuke maér
IpE/ICTaBICHNUE O LEINAX, COJEpKaHUM, OOIel cTpareruu o0y4eHUsl, BOCHUTAHHUS U Pa3BHTHS
00ydJaroImxcs CpeAcTBaMU yueOHOro nmpeameTa «Pusnka» Ha yriayOoJaEéHHOM ypOBHE.

N3yuenne kypca ¢GuU3MKM YriayOJIEHHOrO YPOBHS II03BOJIAET pPEaIM30BaTh 3a/1a4yu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus M0 pa3IMYHbIM GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUAILHOCTSIM.

B mporpamme no ¢usuke ompeaensroTcs IUIaHHUpPYEeMble pe3yibTaTbl OCBOGHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHble (Ha yriayOnéHHoM ypoBHe). HaydHo-mMeTononornueckoil oCHOBOM A1t pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANPEIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILUX MPOrpaMMy 1o (GU3UKE HAa YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (HU3MKM Ha YIIyOJE€HHOM YpPOBHE, B TOM
YHClie IPeIMETHBIE PE3YIbTaThl IO rojlaM O0yUeHus;

cojiepxkanue yueOHoro npeamera «Pu3nkay 1mo rojgaMm 00ydeHusl.

[IporpaMmma mo Qu3uke UMEET NPUMEPHBIH XapakTep W MOMKET ObITh HCIOJIb30BaHA
YUUTENAMHI (PU3UKH [T COCTABJICHUS! CBOMX PabOYUX MPOTPaMM.

[IporpaMmmMa 10 @Qu3MKE HE CKOBBIBA€T TBOPYECKYI0 WHULMATUBY Y4uTeIeH W
IIPEIOCTABISAET BO3MOXHOCTH JUISl pPEajU3alUy pPa3IMYHBIX METOAWYECKHX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOJIEHHOM ypOBHE MpPH YCIOBHM COXPaHEHMs 00s3aTelbHON
4acTU COJIEp’KaHus Kypca.

dusmka Kak Hayka o HanboJiee OOIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KAUeCTBE y4eOHOTro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIA BKIIJ B CHCTEMY 3HAHUH 00 OKpYXKarolieM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUN OMPENeNUyIo XapakTep W OypHOE pa3BUTHE Pa3zHOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepualioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCUT OCHOBHOM BKJIaa B



(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHHI IPUMEHSATh HAYYHBI METO/]] TO3HAHUS ITPY BHIIOJIHEHUH UMU YI€OHBIX HCCIICTOBAHUI.

B ocHoBy kypca (u3uKu Ha ypOBHE CpeqHEro oOiero o0pa3oBaHUs MOJOKEH PSA HACH,
KOTOpPbIE MOXKHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEW KypC SABISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HEM MaTepuall Kypca (pU3MKU 00beAMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercss (OpPMHpPOBaHHWE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCNojib30BaHUE TYMaHUTAPHOTO
MoTeHIMaNa (PU3MIECKON HAyKU, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMaMHu.

Hoea  npuxnaonoii  nanpaenennocmu. Kypc  pusuku  yriyOGnéHHOro  ypoBHS
IpeJoiaracT 3HaKOMCTBO € IIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3y4EHHBIX TeOpuil U 3aKoHOB. IIpu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOLIMX MPEICTABICHUN
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesn JKoiocuzayuu peajiu3dyercsa IMOCPEACTBOM BBCIACHUA JBJIIEMCHTOB COJACPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM HpO6J’I€MaM COBpPEMCHHOCTH, KOTOPLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaKXKe O6Cy)KI[€HI/I$I HpO6J'I€M panroOHAJIBHOI'O MPUPOAOIIOJIb30BAHUA U
SKOJIOTHYECKOM 0S30MacHOCTH.

OcBoeHue coaepKaHus IPOrpamMMbl MO0 (PU3MKE JOJKHO OBITH IMOCTPOEHO HA MPUHIHUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO Moixo/a. st GU3uKM peannzaius 3TUX NPUHIUIOB Oa3upyeTcs Ha
HCIIOJIB30BAHHUU CaAMOCTOATCIBHOI'O JKCIICPUMEHTA KaK IMOCTOAHHO I[GI\/JICTBYIOHIGFO @aKTopa
yuyebHoro nmpouecca. Jlng yriyOa€HHOrO ypOBHSI — 3TO CHCTEMa CaMOCTOSATENbHOTO
YUEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIONMIETO (PPOHTAJIbHBIE YYEHUYECKHE OIbIThl IMpHU
U3y4eHHUM HOBOTO MaTepuasa, JiaboparopHbele paboTbl M paboThl mpakTukyma. Ilpu sToMm
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydae mpakTHKyM
npoBouTcs au00 B koHue 10 u 11 kimaccoB, mub0 mMoOcie MEPBOrO M BTOPOTO IMOJYTOJUM B
KaKIOM U3 3TUX KiaccoB. BTopoii crmocod — 3To mHTerpanus paOoT NMpakTUKymMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOpPhIE MPOBOAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
noJ paboTamMu MPaKTUKyMa MOHUMAETCs CaMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE MIPOBOJAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIAaroBOil HHCTPYKIIHH.

B nporpamme no ¢u3uke cucteMa y4eHHUECKOTO HKCIEpUMEHTa, Ja00paTOPHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOop TeMaTuku 11 3TUX BUAOB YUEHHMUECKUX
MPAKTUYECKUX pabOT OCYLIECTBISETCS y4aCTHMKaMH oOpa3oBaTeNbHOrO Mpolecca MCXOAs U3
0COOEHHOCTEH MOypOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOY4YaloIMMUCS YMEHUSIMH TPOBOJUTH NpPSMble U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAHOBKY OIBITOB I10
IIPOBEPKE NPEUIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHMe yenseTcs pellieHrI0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu sTom
JUISL pacu€THBIX 3a/1ad MPUOPUTETOM SBISIOTCS 3aJaud C SIBHO 3a/IaHHOM M HESBHO 3a/IaHHOM
buznyeckoil MoJIebl0, MO3BOJIAIOIINE MPUMEHITh U3YUYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak



U3 OJIHOTO pas3zena Kypca, TaK U MHTErpUpys NPUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. [l
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/peICcKa3aHue
NpoTeKaHus (PU3NYECKUX SBICHUN W MPOLIECCOB B OKPY)KAIOLIEH >XKM3HM, TpeOyrommue BbIOOpa
buznyecKoil MoAenu Al CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsamMu PI'OC  COO Kk  MaTepHAIbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc Gu3uku yriayOoi€HHOTO YpOBHS Ha YPOBHE CpPEIHEro
o01mmero o0pa3oBaHMS JOJDKEH H3y4aThCsl B YCIOBHSX HpeAMETHOro kabmHera. B kaOunere
(GU3UKN T0JHKHO OBITH HEOOX0AUMOE JIA00PATOPHOE 0OOPYIOBAHUE JUISI BBITIOIHEHUS YKa3aHHBIX
B IIporpamMMe 1o (U3UKEe YUCHHYECKUX OIBITOB, Ja0OPATOPHBIX pabOT M paboT MpaKkTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JeMoHCTpaliioHHOE 00opynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeurBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Mo
(1)I/I3I/IK€ KJIFOUYCBbIX IIGMOHCTpaIII/H\/JI A1 UCCICAOBAHUSA H3YYaCMbBIX SIBJICHUN U IMpoueccoB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX padoT ¢opmupyercs: B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarndeckue KOMIUIEKTHI J1TaOOpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS (GU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

(dbopMupOBaHUE UHTEPECA U CTPEMJICHHS 00yJaloIUXCsl K HAYYHOMY U3Y4YEHUIO IPUPOIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJICTaBICHMM O HAy4HOM METOJE€ TMO3HaHHid U  (OPMHUPOBAHUE
UCCIIEI0BATEIBCKOrO OTHOLICHUS K OKPYKAIOIIMUM SIBJICHUSM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUSI KaK pe3yiabTaTa HM3y4yeHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHNE YMEHUM OOBSICHSATH SIBJICHHUS C HCIOIB30BaHUEM (PU3MUECKHX 3HAHUU U
Hay4HBbIX JI0Ka3aTeJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNW O PO (U3UKHU ISl PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHanbHOMI
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JaJbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTxkeHne 3THX LieJeil oOecreurBaeTcs pelIeHHeM CIEAYIOIUX 3aqad B MPOIecce
n3y4deHus Kypca (U3NKUA Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHMKA 00 oOmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAss MEXaHUKY, MOJICKYSIPHYIO (QHU3HKY, HJIEKTPOJIUHAMHUKY, KBAHTOBYIO (DU3UKY
U 3JIEMEHTHI aCTPO(U3HKH;



dbopMUpOBaHHUE YMEHUN MPUMEHATh TEOPETUIECCKIE 3HAHUS TSl OOBSICHEHUST (PU3HUECKUX
SABJICHUM B IPUPOJE U ISl HPUHATHUS NPAKTUUECKUX PELICHU B IOBCETHEBHON XKU3HU;

OCBOEHHUE CIIOCOOOB PEIICHMs Pa3IMUHBIX 337a4 C SBHO 33/JlaHHON (PU3NYECKON MOJEINbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3AaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3UYECKHX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTHYECKUX MPOIECCOB, UX BIMUSAHUS Ha OKPY>KAIOUIYIO CPENY;

OBJIAZICHUC MECTOJAaMH CaMOCTOSATCIIBHOI'O IINIAHUPOBAaHUA W IIPOBCACHUA (bHSquCKI/IX
SKCIICPUMCHTOB, daHaliuda MW MWHTCPIIPETAln I/IH(bOpMaL[I/II/I, OIpeaciICHusd HOCTOBCPHOCTHU
MMOJIYYCHHOI'O pE3yJibTaTa,

CO3/IaHME€ YCJIOBMH MJsi Pa3BUTHUS yYMEHUN MPOEKTHO-HUCCIEI0BATENbCKON, TBOPUECKOM
JIeSATCIIbHOCTH;

pa3BuTHE HHTEpeca K chepaM MpoecCHOHATBHOM e TEIFHOCTH, CBA3aHHOM ¢ (PU3UKOM.
B coorBerctBun ¢ TpeboBanusMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHHS
yueObHoro mnpeamera «®Du3nMka» Ha YpOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpaETCS

00YyJaONIMMHUCS, TIAHUPYIOMIMMHU IPOJOJDKEHHE 00pa30BaHMs MO CHENUHATLHOCTIM (DU3HKO-
TEXHHYECKOTO TPOUIISL.

Ha u3yuenne ¢puszuku (yriyon€HHBIN YpOBEHB) HA YPOBHE CpeIHEr0 OOIIero oopa3oBaHus
otrBoguTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Heneno), B 11 kiacce — 170 vacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpaMme 1o ¢pu3uKe nepedeHb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEIb JI€laeT BbIOOp MpoOBeAEHUs 1a0opaTOpHbIX paldoT U

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. Hayunslii MeTO NO3HAHMS NPUPOABI.

Ouzuka — yHmaMeHTadpbHas Hayka o mpupoje. HaydHblii MeTON MO3HAHUS U METOJbI
ucciae0BaHus GU3HIECKUX SIBJICHHI.

DKCIIepUMEHT U TEOpHs B IMpoliecce MO3HaHUsS Npupoabl. HabmrogeHue u SKCepuMeHT B
buzuke.

CniocoObl m3MepeHus: (PU3NYECKUX BETUYMH (aHAJIOTOBBIC U IMHU(POBBIC U3MEPHUTEIIHHBIC
npuOOpPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).



[TorpemHocT U3MepeHui GU3NIECKUX BeTUIHH (a0COIOTHAS U OTHOCUTEINbHAS ).
MonenupoBanue (U3NYECKUX SBICHUN M MPOLECCOB (MaTepuaabHas TOYKA, aOCOJIIOTHO
TBEPIOE TEIIO, UJealIbHAsI )KUAKOCTh, HICATbHBIN Ta3, TOUeUHbIN 3apsa). [ unoresa. duzndeckuii

3aKOH, I'paHHIIbl €ro IPUMCHUMOCTH. dusnueckas TCOpU:.

Poip m mecto ¢usuku B (QOpMHPOBAaHHUHM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Yuenuueckuit 3xkcnepumenm, nabopamophvie padomut, RPAKMUKYM.

WN3mepenre cuiabl TOKAa M HAIPSOHKEHUS B IENU IOCTOSHHOTO TOKAa MpPH IOMOIIH
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ 1upoBoi naboparopueit mo dusuke. [Ipumepsl nu3mepeHus: GU3NIECKUX
BEJTMYUH IIPU MOMOIIM KOMITBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.
Tema 1. Kunemamuka.

Mexannueckoe naBmwxeHre. OTHOCHUTEIBHOCTh MEXAHWYECKOro MBWXKeHuA. Cucrema
oTCcuYéTa.

HpHMaﬂ u o6paTHa;1 3aJa4u MCXaHHKHU.

Pannyc-BekTOp MaTepuaJbHOW TOYKH, €ro IHMPOEKLIUH HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

HepeMemeHHe, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAs CKOpOCTL) U YCKOPCHHUC
MaTepI/IaJ'IBHOI\/’I TOYKH, X NPOCKHOHWHN HA OCH CUCTCMbI KOOpAWHAT. Cnoxxenune nepeMemeHI/Iﬁ u

CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTb KOOPJINHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOUKU OT BPEMEHH U UX IPpapUKH.

CBobosnHoe majseHue. YCKOpeHue cBOOOAHOro majeHus. J[BuxeHue Tena, OpOIIEHHOTO
TI0JT YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPCHHSI MAaTEPHATLHON TOYKH
OT BpEMEHH U UX TpauKu.

KpuBonuneiinoe nprkenue. J[BrkeHne MaTepUaTbHOW TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),

KacaTCJIbHOC (TaHFCHI_II/IaJ'ILHOC) " IOJIHOC YCKOPCHUC MaTepHaHBHOﬁ TOYKH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUAOMETp, IBUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIe U PEMEHHBIE MTepeaaul, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.
MO,Z[eJIB CUCTCMBI OTC‘-IéTa, HWIUTIOCTpaluad KHHECMATUUYCCKUX XaPAKTCPUCTHUK ABHUIKCHUS.

CnoocoObl UCCIIENOBAHUS IBUKCHUN.



NrocTpanus npeneabHoro nepexona U UsMepeHue MrHOBEHHOM CKOPOCTH.
[IpeoOpa3zoBanue NBUKEHHI C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.
Hanpasnenue ckopocTu pH IBUKEHUH 110 OKPY>KHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTEH, TPAEKTOPUNA, CKOPOCTEH JABMKEHHUSI OJHOTO M TOTO K€ TeJila B Pa3HBIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.
W3ydeHre HepaBHOMEPHOT'O ABUKEHHUS C LENbIO OMPEIeICHHs] MTHOBEHHON CKOPOCTH.

W3mepenne yCKopeHus IIPpU IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOW
IIJIOCKOCTH.

HMccnenoBanue 3aBUCUMOCTH IIyTU OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHHUU.

H3mepeHne yckopeHusi cBOOOTHOTO MaJeHus (PEeKOMEHI0BAHO HCIOJIb30BaHUE IUPPOBOI
nabopaTopun).

N3yueHune nBUXKEHUs Tena, OPOIIEHHOro ropu30HTaNbHO. [IpoBepka rumoressl o mpsMoil
IPOMOPLUOHAIEHON 3aBUCUMOCTH MEXy JAIbHOCTBIO MOJIETA U HAYaJIbHOM CKOPOCTHIO TeJa.

W3ydeHne ABMKEHUS Tela [0 OKPYKHOCTH € TOCTOSTHHOM 1O MOAYJIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH Iepuoja OOpalleHUs KOHMYECKOTO MasTHHKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

Ilepserit 3akoH HproToHa. MHEepuumansHble cucTeMbl oTcuéTa. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUETa (ONpeiesieHue, IPUMEpBHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HeroTOHA 1151 MaTepUanbHON TOYKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHsI. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U HHEPTHON MacCChlI.
Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO TMAJeHHs OT BBICOTHI Haj

MOBEPXHOCTHIO IUJIAHETHI U OT Treorpaduyeckoil mupoThl. J[BHkeHHe HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.



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

Cuna Ttpenusa. Cyxoe tTpeHue. Cuia TpeHHMS CKOJIBKEHUS U CUJa TPEHUS IIOKOS.
Koadduunent tpenus. Cuna conpoTUBICHUS NPU JABWKEHUU Teja B KHMJIKOCTH WIU rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. I'unpocraruueckoe nasienue. Cuna Apxumesna.

Texumueckne YCTpOﬁCTBa N TEXHOJIOTMYECKUE IPOLCCChI: IIOAUIMIIHUKH, IBHXKCHHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Hemoncmpayuu.
Ha6JIIOI[eHI/I€ ABVIKCHUS TCJI B MHCPLIUAJIbHBIX U HCMHCPLUAJIBHBIX CUCTEMAaX oTcuéTa.
[TpyHIIUIT OTHOCUTEIBHOCTH.

Kauenune ABYX HNWIMHAPOB WM MTapoOB pa3H0171 MacCcCbl C OAHWHAKOBBIM YCKOPCHHEM
OTHOCHUTCIIBHO HeI/IHeleI/IaJII)HOf/'I CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOACHCTBYIOIICH MPUIOKEHHBIX K T€Ny CHUJI C MPOU3BEICHUEM MAaCChI Teja
Ha ero YCKOpEeHHE B MHEPLUATIBHONU CUCTEME OTCUETA.

PaBeHCTBO Cuil, BOSHUKAIOIIMX B PE3YJIBTATE B3aUMOJCHCTBHS TEIL.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec Tena nmpu yCKOPEHHOM NOABEME U MTaJCHUN.

LleHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUII TPEHUS NOKOsI, KAUEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[TpoBepka rUIOTE3bI O HE3aBUCHUMOCTH BpPEMEHHU JABI)KEHHS Opycka IO HaKIOHHOM
IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCBHI.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXHHE M PE3HHOBOM
oOpasiie, oT ux aedopMaruu.

I/IBYTICHI/IC JABMOKCHUSA CUCTEMBI TCJI, CBA3aHHBIX HUTHIO, HepeKHHYTOﬁ qcpes3 JIErKuii OJIOK.

lP(N) "

HccrnenoBanne JABMXKEHUS Opycka TIO HAKIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEeHTOM TpEHUS.



W3yuenue aBukeHUs rpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AoOcomoTHO TBEpAOE Teno. [loctynaTenbHOe U BpalatesbHOE JBUXKEHUE TBEPIOTO Tea.
MoMeHT cuiibl OTHOCUTENBHO ocu BpauleHus. [lneuo cumbl. CloxeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHs TBEPIOTO Tea.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHuueckue ycTpoWCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: KPOHIUTEHWH, CTPOUTENIBHBIN
KpaH, peléryaTble KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Buael paBHOBeCHS.

Yuenuueckuit 3xcnepumenm, nadopamopmsie padomol, RPAKMUKYM.
HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILLCHHUS.
KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO MJIOIIA(b OIIOPHI.

Tema 4. 3akonvl cCOXpaneHun 6 MeXaHuKe.

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCPUAJIBHBIX TOUYCK. ]_[eHTp MacC CHUCTCMbI
MaTCpHAJIbHBIX TOYCK. TeopeMa O IBMKCHHH LCHTpaA MaccC.

I/IMHYJ'IBC CHJIbI U USMCHCHUC UMITYJIbCA TEJIa.
3akoH COXpPAaHCHUS UMITYJIbCA.

PeakTtuBHOE ABMKEHUE.

MomeHT umIynbca MaTepHalbHONM TO4YkHW. lIperncraBieHne O COXpaHEHWH MOMEHTa
UMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

Pabora cunbl Ha ManoM U Ha KOHEYHOM IMepemenieHuu. ' paduyeckoe mpeacTaBieHUe
pabOTHI CHITHI.

MOIIHOCTH CHJIBL.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHUYECKOU
JHEPrUU MaTepUaIbHON TOUKHU.



[loTeHnmanbHble ¥ HENMOTEHIMAIbHBIE CUJbl. [loTeHunanbHas sHeprus. [loTeHnuanbHas
SHEpPrusl ynpyro AeGpopMUpOBaHHOU MpyxuHBL. [loTeHIManbHas 3HEprusi Teiaa B OJHOPOAHOM
rpaBuUTaliMOHHOM Tosie. [loTeHnuanbHast SHeprus Tejna B TPABUTALMOHHOM I10JI€ OJHOPOJIHOTO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckasi CKOpocTb. TpeTbst KoOcMUYecKasi CKOPOCTb.

CBs3b pabOThI HENMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOM SHEpruu CHCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHyinu [uid uzaeanbHOW JKUIKOCTH Kak CIEACTBHE 3aKOHA COXPaHCHMS
MEXaHUYECKON IHEPTUU.

TexHUYeCcKrnEe YCTPOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: JBHKEHUE PAKET, BOJOMET,
KONEp, MPYKUHHBIN MUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

H3meHeHne 2Heprun Tea MPH COBEPIIEHUU padOTHI.

B3anmuble npeBpanieHuss KUHETUYECKOM M MOTEHIMAJbHOW DHEPruil NpU JIEWCTBUU HA
TEJIO CUJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, nPAKmMUKyM.

W3mepenne uMIyiabca Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOIITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS MIMITYJIbCA TENa C UMITYJIbCOM CHUIIBIL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aWUMOJEHCTBHH.

W3mepenre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TIOTEHIIMATBHOM SHEPTUH NPYKUHBI ¢ paOOTOM CUIIBI TPEHHUSL.
Omnpenenenne pabOThI CHIIBI TPEHUS TMPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OCHOBHBIE TIOJIOKEHHSI MOJEKYIsIpHO-kKuHeTH4Yeckoil Teopun (MKT), wux ombiTHOE
obocHnoBanue. Juddys3usa. bpoyHoBckoe nBmwkeHHe. XapakTep IABWIKEHUS M B3aUMOJCHCTBUS



YacTHUIl BemecTBa. Moaenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB
BEIIIECTBA HAa OCHOBE O3THUX Mojeleid. Macca u pasmepbl MosieKysn (atomoB). KommuecTBo
BemectBa. [locTtostnuas ABoraapo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mogenb uieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTHUIIbI ra3a ABMKYTCS
XAO0THUYECKHU U HE B3aUMOJICHCTBYIOT JPYT C IPYTOM.

['a3zoBbic 3akoHBl. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcoNOTHas TeMIieparypa
(wkana temneparyp KeneBuna). 3akon JlanproHa. M3ompomecchl B HIeaJlbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduyeckoe MmpencTaBieHe U30MPOLECCOB: U30TEPMa,
u30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpEIHEH KHHETUYECKOW JHEprued NoCTynaTreabHOro
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HJealbHOro Tra3a (OCHOBHOE YpaBHEHHE MOJEKYISIpPHO-

KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

CBsi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpEIHEH
KMHETHUYECKOM 3HEeprueil NocTynaTeIbHOr0 TEMIOBOTO ABUKEHUS €€ YaCTHII.

TexHu4eckne YCTPOWCTBA M TEXHOJOTHYECKHE IMPOIECCH: TEPMOMETp, Oapomerp,
[I0JIy4E€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO IBHKCHHUSI.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.
Huddysus xunkocrei.

Mogens onbita IITepna.

[TputsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

HaOnroneHue u uccienoBaHe U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKmuKym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEINIOBOIO PABHOBECHS NPH TEMJIOOOMEHE MEXKAY
ropsiuei U X0JIOAHOU BOJOM.

N3ydeHne wn30TEpMUYECKOro Tporecca (PeKOMEHJOBAHO HCIOIb30BaHHE IH(PPOBOM
nabopaTtopun).

N3ydenune n30X0pHOTo mpouecca.



W3ydeHnne n306apHOro mnpoiecca.
ITpoBepka ypaBHEHUS COCTOSTHUS.
Tema 2. Tepmoounamuka. Tennoevie mauiunbol.

Tepmonuunamuueckas  (T/) cucrema. 3ajanre  BHEIIHUX  YCJIOBHM  JJid
TEPMOJAMHAMUYECKOM CUCTEMbl. BHemHue u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KAK CPEJHUE 3HAYCHMS BEIMYUH, OIMCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe nauano trepmoanHamuku. CaMONpou3BOJIbHAS PEIAKCAIls TEPMOJIUHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogens wuzaeanbHOro raza B TEPMOJAMHAMHKE — CHUCTEMa YpaBHEHHWH: YypaBHEHHE
MenneneeBa—Knanelipona ¥ BBIPaKEHHE U1l BHYTPEHHEUW >HEPruu. Y CIOBHS NPUMEHUMOCTH
9TOM MOJIeNU: HHU3Kas KOHLEHTpalMs YacTHLl, BBICOKHME TemIeparypsl. Bolpaxenue s
BHYTpPEHHE!N SHEPIUU OJIHOATOMHOTO HJI€aIbHOIO Irasa.

KBa3ucratnueckne U HeCTaTHYSCKHE IIpOonuCCChI.

OnemeHTapHas pabora B TepMOAMHAMUKE. Beruucienue paboTsl 1o rpaduky mnporecca Ha
pV-auarpamme.

Temonepenaya Kak crnoco0 W3MEHEHUsT BHYTPEHHEH HHEpruu TEepMOJAMHAMUYECKOU
cucTeMsbl 6e3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyYEHHE.

KomnuectBo Ttemnorel. TemnoémkocTh Tena. YaenbHass W MOJISIpHAS TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[lepBbiii 3akOH TepMoaAMHAMUKH. BHyTpeHHssa sHeprus. KonumuecTtBo TemnoTsl u paboTa
KAaK Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TepMOIMHAMUKHM JUIsl PABHOBECHBIX MPOLIECCOB: 4Ye€pe3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIWHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

Btopoii 3aK0H TepMOAMHAMUKHU ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXKHO TEpPEIaTh
TEIUIOTy OT Oojiee XONOJHOTO Telna K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs pUPOIHBIX MTPOIIECCOB.

[Tpunimne! aeiictBus TenaoBbix mMamuH. KIT/I.

MakcumanbHoe 3Haduenne KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCTEeKThl MCIOJIb30BaHUSI TEIUIOBBIX JABUTareneil. TernaoBoe 3arpsi3HEHHE
OKPYKaIOIEe Cpebl.

TexHHUYeCKne yCcTpONCTBA U TEXHOJIOTMYECKUE IPOLECCHI: XOJOIUIBHUK, KOHIUIMOHED,
JIU3CNIbHBIA U KapOIOpaTOpPHBIM JBUTATENM, IMapoBas TypOMHA, MOJYYEHHE CBEPXHHU3KUX



TCMIICPATyp, YTWIM3AlUA «TCIJIOBBIX» OTXOJOB C HUCIHOJB30BAHUCM TCIUIOBOI'O HACOCa,
YTUJIU3auAa 61/100praH1/111ec1<0ro TOIIJINBA OJIA BBIpaGOTKI/I «TEIIOBOM» U SJICKTPOOHCPIUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTHyeCcKOM pacIlIupEHUH.
BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJI0EMKOCTEH BEIIECTB.

CriocoObl I3MEHEHUS BHYTPEHHEW YHEPTUU.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmnbroTepHble MOAENH TEIUIOBBIX JBUraTECH.
Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
N3mepenue yaenbHOU TeI0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHKS BELIECTBA.
HccnenoBanue aanabdaTHOTO Mporecca.

N3yueHue B3aMMOCBSA3M SHEPIHMHM MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIEPATypPbl
KHTICHUS JKUJIKOCTEH.

Tema 3. Azpezamnble cocmosAanusn eeuiecmaeda. Dazoevle nepexodbl.

[TapooOpa3oBanue u KoHjeHcauus. Mcmapenue W KumeHue. YJeiabHas TeIJIoTa
napooOpa3oBaHMsL.

HacmmeHHme N HCHACBIIMICHHBIC TIIaphbI. KadecTBeHHass 3aBHCHMOCTH IUIOTHOCTH |
JAaBJICHUS HACBIIICHHOTO IIapa OT TEMIICPATYPbI, UX HC3ABUCUMOCTL OT 00BéMa HaChIIICHHOI'O
rnapa. 3aBUCHUMOCTh TEMIICPATYPBI KUIICHUA OT AaBJICHUA B ) KUAKOCTH.

BnaxxnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIaXKHOCTb.

Teépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUS CBONCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TeTuioTa miaBienus. Cyonumarus.

Hedbopmaruu TBEpAOTO Tena. Pactskenme m cxarume. Crnsur. Monyne FOnra. Ilpenen
yrpyrux aedopmaruii.

TemnoBoe paciivpeHue XUAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JTMHEWHOE pacIIupeHHeE.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIIOBOTO PACITUPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrUn B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIUIOBOTO OallaHca.



[ToBepxHocTHOE HaTshkeHHE. KoadduuueHT noBepXxHOCTHOro HaTshKeHHs. KanuispHble
ABJICHMS. JlaBlieHne o UCKPUBIEHHOM MOBEPXHOCTHIO xKuAKOCTH. Dopmyna Jlamnaca.

Texumueckne YCTpOfICTBa H TCXHOJOIMYECCKHE IIPOLECChI: XHUAKHE KpHUCTAJIBI,
COBpPCMCHHBIC MaTCPUAJIBI.

Hemoncmpayuu.

TenoBoe pacuupeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunenune. Kunenue npu noHWXEeHHOM JaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CwmauuBanmue.

Kanunnspusie ssBneHus.

Mojienu HeHbIOTOHOBCKOM KUJAKOCTH.

CniocoObl U3MepeHus: BIaKHOCTH.

WccnenoBanue HarpeBaHus U MIIABJICHUS KPUCTATHYECKOTO BEIIECTBA.
Buasr nedopmartuii.

Hab6monenue mansix gedopmarimii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.
N3yueHnne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenune yaenbHOU TEMI0ThI MIIaBASHUS Jba.

N3yueHue CBOMCTB HACBIIICHHBIX TAPOB.

N3mepenne abcomOTHOM BIAXKHOCTH BO3/IyXa U OIEHKA MAacChl TapOB B TTIOMEIICHHH.
N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCHMOCTH I[e(bOpMaLII/II/I PE3UHOBOT'O 06pa3ua oT HpHHO)KCHHOﬁ K HCMY
CHIJIBI.

Pasznea 4. JiekTpoauHaMuKAa.
Tema 1. Inexmpuueckoe noe.



DJIeKTpu3anus Tell U €€ MPOABJICHUA. DJNEKTPUUECKUN 3apsia. J(Ba BHUIla IEKTPUYECKUX
3apsaoB. [IpOBOMHUKH, IUANEKTPUKH M MOJYNIPOBOJHUKHU. DJIEMEHTAPHBINA 3ICKTPUUYECKUI
3apsd. 3aKOH COXpaHEHUs 3JIEKTPUUECKOI0 3apsa.

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

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsokénnocts  anekrpuueckoro mois. [IpoOGueiii 3apsia. JluHum  HampspKEHHOCTH
ANIEKTpUYeCcKOro nosst. OQHOPOIHOE FIEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTD 3IEKTPOCTATUYECKOr0 IOJIA. PasHOCTh IOTEHIMAIOB U HAINPSKECHHUE.
[TorenunanpHass  dHepruss  3apsga B JJEKTPOCTAaTUYECKOM  IIOJIE. ITorenunan
aJIeKTpocTaTuyeckoro mnosisd. CBs3b HANpPsDKEHHOCTH IMOJS M PAa3HOCTH IOTEHIMANIOB  JUIS
3JIEKTPOCTATUYECKOT0 MO (KaK OJJHOPOJHOIO, TAaK U HEOJAHOPOJIHOTO).

[TpyHIMI CynepIIO3ULIUH IJIEKTPUUECKUX MOJIEH.

[Tone ToweuHoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepsl. Ilone paBHOMEpPHO
3apspKeHHOro mno o0béMy miapa. Ilone paBHOMEpPHO 3apsKEHHOM OECKOHEYHOW IJIOCKOCTH.
KapruHbl mMHUN HANPSKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

[IpOoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3aPs10B.

I[I/IBJ'IeKTpI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC. I[I/IBJ'IGKTpI/I‘IGCKaﬂ IMPOHUIACMOCTDH BCUICCTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJCHCAaTOpa.  DJEKTPOEMKOCTh  ILIOCKOTO
KOHJICHCATOpa.

Hapannem)Hoe COCAUMHECHUC KOHACHCATOPOB. HOCJ’IGI{OB&TGJ’IBHOG COCIUHECHUC
KOHACHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATopa.
JIBr>KeHre 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuuyeckue ycTpoHWCTBa M TEXHOJOTMYECKHE IMPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,

DIIEKTPOCTATUYECKAsT 3all[UTa, 3a3eMJICHHE JJICKTPONpPUOOpPOB, KOHJIEHCATOPHI, TE€HEPaToOp
Ban ne ['paada.

Hemoncmpayuu.

YCTpolcTBO U IPUHLMUIL JAECUCTBUSA JJIEKTPOMETPA.
DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.
DIIEKTPUUYECKOE TOJIE€ IBYX 3apsKEHHBIX TUIACTHH.

Monaenb anekTpoctatrudeckoro reneparopa (Ban ne ['paada).

[TpoBOAHMKY B 3JIEKTPHUYECKOM TIOJIE.



DJNeKTpOoCcTaTUYECKas 3alluTa.
YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA MOCTOSHHOW U IEPEMEHHOW EMKOCTH.

3aBHCHMOCTD 3JICKTpOéMKOCTI/I IUIOCKOI'0  KOHJACHCATOpa OT IUiomaad IIJI1aCTUH,
pacCcTodHNA MEXKAY HUMHU U ,Z[HSJICKTpH‘ICCKOﬁ IMPOHUIaCMOCTHU.

DHeprus 3JICKTPHUYECKOTO MOl 3apPSHKEHHOTO KOHJCHCATopa.

3apsika U pa3psiika KOHASHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuit s3xkcnepumenm, nadopamophvie padomut, RPAKMUKYM.
OrieHKa CUIT B3aUMOJICHCTBHS 3apPSHKEHHBIX TEIL.

H8.6J'IIO,I[CHI/IC MMpEeBpalllCHUSA SHCPTHUU 3aPAKCHHOI'0O KOHACHCATOPA B DHCPIUI0 HU3ITYUCHUS
CBETOJMOAA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpez[eneHI/Ie pPa3sHOCTH  IIOTCHIHUAJIOB (HaHpH)KCHI/IH) Iopun  1OCJICI0BATCIbHOM
COCIMHCHNH KOHACHCATOPOB.

HccnenoBanue pa3psiaa KOHICHCATOPA Yepe3 Pe3nucTop.
Tema 2. I[Tocmoannblit 31eKMmpudecKull Mmox.
Cwuita Toka. [TocTOSSHHBIH TOK.

VYcioBUsL  CyIIECTBOBaHMS IOCTOSHHOTO 3JIEKTPUUYECKOro ToOKa. LCTOUHMKM TOKa.
Hampsoxkenne U u 3J1C é&.

3axon OMa 171 yyacTKa LemnH.

SJIGKTpI/ILIeCKOe COIIPOTUBJICHUC. 3aBHCHMOCTD COIIPOTUBJICHUA OAHOPOAHOT'O ITPOBOAHHKA
OT €TI0 JJIMHBI U IJI0IIaaW MONCPEIYHOro CCUCHU . yJIeJ'IBHOG COIIPOTUBJICHHUE BCUICCTBA.

[TocnenoBarenbHOe, MNapajUleIbHOE, CMEIIAHHOE COEAMHEHHE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MeKTprueckux nenei. [Ipasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.
MoOIHOCTB NEKTPUYECKOro TOKa. TermoBas MOITHOCTD, BBIAEIIEMAast Ha PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTUBICHHE HWCTOYHHKA TOKa. 3akoH OMa s MOJHOU
(3aMKHYTOM) 7eKTpruecKoi remu. MolHocTh ncToOYHUKa Toka. KopoTkoe 3aMbIkaHue.

KOH,Z[GHC&TOP B IICIIM IIOCTOSAHHOI'O TOKA.

TexHHYecKkne yCTpOWCTBAa M TEXHOJIOTMYECKHE IIPOLIECCHI: aMIIEPMETpP, BOJIBTMETP,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.



Hemoncmpayuu.
I/I3MepeHHe CHJIbI TOKA W HAIIPSIIKCHUS.

I/ICCJIGI[OBEIHI/IC 3aBUCUMOCTH CHJIBI TOKa OT HAIPAKCHUA OJId PE3UCTOpa, JIaMIIbL
HaKaJIMBaHHA U CBETOAMOAA.

3aBHCHMOCTD COIIPOTUBJICHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT [JIMHBI, ILJIOINAAU
IIOIIEPECUYHOT'O CCUCHUA U MaTCpHUaa.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTUBICHHMS IIPM  IOCTOSHHOM
HaIPSKCHUU.

[Tpamoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE rajbBaHUYECKOIO JJIEMEHTA U OLICHKA
BHYTPEHHEI'0 COIPOTUBIICHMUSL.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ[C Garapeii.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXAY MOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LIETH.

Yuenuueckuit 3xcnepumenm, nadbopamopnsie padomul, RPAKMUKYM.
HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaJTMBAHUS.
YBenuueHue npesena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHUKA TOKA.

HccnenoBanue 3aBUCUMOCTH 3]_—[(3 TaJIbBAHUYCCKOTO 3JICMEHTA OT BpECMCHU ITPHU KOPOTKOM
3aMbIKaHHUH.

HccnenoBanue Pa3HOCTU MOTCHIUAJIOB MCKY IMOJIFOCAMU UCTOYHUKA TOKA OT CUJIbI TOKA B
OCITH.

HccnemoBanue 3aBUCHMOCTH TTOJIC3HOW MOIITHOCTH HCTOYHHMKA TOKA OT CHUTBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKTpuUyeckas: TPOBOJUMOCTh PA3JTUYHBIX BEIMIECTB. JEKTPOHHAS MPOBOJIUMOCTH
TBEPJBIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHHS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAass M TNpPHUMECHAs MPOBOJUMOCTh HOJTYHPOBOJHHKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE TPHUOOPHI.



ONEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUUYECKAS AUCCOLMALMS. DIEKTPOIU3.
3akonbl Dapajes s AJIEKTPOIn3a.

ONekTpuyeckuii TOK B ra3zaXx. CaMOCTOATENbHBII W HECAMOCTOSTEIbHBIA pa3psi.
Paznuunble TUITBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE MPHUMEHEHHUE: TIa30pa3psaHble JaMIlbl,
JNEKTPOHHO-Ty4YeBast TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AHUOMA, TPAaH3UCTOP, (HOTOAMO,
CBETOAMOM, TajbBaHWKA, paUHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, OJCKTPOHHAsS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsl 3nekTposinza dapanes.

W ckpoBoii pa3psa v NPpOBOAMMOCTb BO3yXa.

CpaBHeHHME IPOBOJUMOCTH METAILJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSIS POBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue anexTpomnusa.

M3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH CONIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C MCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeduyuH. OleHKa TpaHUIL
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIeIOBAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
MIPOBEpKa MPENOKEHHBIX T'MIOTe3 (BHIOOpP M3 padOT, OMMCAHHBIX B TEMAaTHYECKHX pasjerax
«YYeHNYEeCKUI IKCIIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuenune kypca ¢usznku yriayoaéHHoro ypoHs B 10 kjacce oCymecTBIsETCS C y4€TOM

COACPKATCIIbHBIX MCIKIIPECAMCTHBIX CBsI3ell C KypCamMu MAaTCMaTUuKU, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.



MesicnpeOmemHuvie nOHAMUA, C6A3AHHbIE C U3YYEHUEM  MEMO008 HAYUHO20
no3HAHUA: SBICHUE, HAy4yHbIA (QakT, Tumnoresa, (u3nueckas BeJIWYUHA, 3aKOH, TEOpus,
HaOJIOZICHUE, IKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHE, MOTPEIIHOCTH U3MEPEHU,
U3MEepUTeIbHbIE TPUOOPHI, LIU(PpOBas 1adopaTopus.

Mamemamuka: peliecHue CUCTeMbl ypaBHeHMH. JluHeWHas ¢QyHkmus, mapaboia,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HX MPOEKIUH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe IBM)KEHUE B JKHMBOM mpupone, auddysus, ocMoc, Terioo0MeH
KUBBIX ~ OPraHM3MOB, TCIUIOBOC  3arps3HCHUE  OKpYXKAlooWeH  cpenbl,  yTHIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSDKCHUE U KAITMJULIPHBIC SIBICHUS B IPUPO/IC, SICKTPHUUCCKUE SBICHHS B )KUBOU MPUPOJIC.

Xumus: AUCKPETHOC CTPOCHUC BCUICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHAsA Macca, MOJTYYCHUEC HAHOMATCPUAJIOB, TCIIJIOBBIC CBOMCTBA TBépI[LIX TCII, )I(I/I,Z[KOCTGI;'I n
ra3oB, JKHUIAKHUC KPUCTAJIbI, OJJICKTPUYCCKHC CBOMCTBa MCTAJIJIOB, JJICKTPOJIMTHYCCKAA
Jucconuanus, raibBaHuKa, 9JICKTPOHHAA MUKPOCKOIINA.

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

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
KUAKOTO TPEHHUsT B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCIIOJIB30BaHNE 3aKOHOB COXPAaHEHMS MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CroOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIUJIBbHUK,
KOHJULMOHEP, TEXHOJOTMM IIOJYYEHUS COBPEMEHHBIX MAaTEpHAIOB, B TOM 4HCIIE
HAaHOMATEPHAJIOB, M  HAHOTEXHOJOTMM,  DJJCKTPOCTATHYECKas  3allMTa,  3a3¢MIICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.
Tema 4. Maznumnoe none.

B3anmopnencTere INOCTOSHHBIX MAarHUTOB U IPOBOJHMKOB C TOKOM. MarhutHoe Iose.
BekTop marauTHON MHAyKIMH. [I[puHIMN Cyrieprno3niuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON

HHIAYKIHU.

MarautHoe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOrO NPOBOJHHUKA, KATYIIKH U KPYrOBOT'O
BUTKa). OnbIT Opcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOIYyJb. JIBH)KEeHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.



MarunutHoe nose B Bemectse. PeppoMarHeTUKH, rapa- U JUaMarHeTUKH.

TexHudyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: IIPUMEHEHHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTENIN
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KapTI/IHa JIMHAMN HUHAYKOUKX MAr"ivuTHOI'O II0JIA IIOJIOCOBOIO H HO,Z[KOBOO6p33HOl"O
IIOCTOAHHBIX MarHuTOB.

KapTI/IHa JIMHUM MAarHUTHOM HHAYKOHWW TI0JIA JJIMHHOIO MHIpsAMOro IIpOBOJHHUKA U
3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

Habumronenne ABM>KeHU ITy4YKa IEKTPOHOB B MATHUTHOM I10JIE.

[TpuHIMI OEHCTBUS STEKTPOU3ZMEPUTEIBHOTO IPUOOpPa MATHUTOIIICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO NOJISL IOCTOSTHHBIX MArHUTOB.

Hccnenoanue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue 1elcTBUSA NOCTOSSHHOTO MAarHATA HA PAMKY C TOKOM.

N3mepenue cuinsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

OmnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE NU3MEPEHUS CHJIbI AMIIEpa.

Tema 5. dnexkmpomaznumnan uHOYKYUs.

SBnenue snexkTpoMarHUTHOM MHAYKUMU. IToToxk BekTOopa MarmuTtHOM MHAyKuuu. J/1C
MHAYKIHMH. 3aKOH 3JEKTPOMarHMTHOM uHAyKunun Papanes. BuxpeBoe 3IIEKTpUYECKOE IMOJIE.
Toxku dyko.

OJIC nHAYKIIMY B IPOBOJIHUKE, IBHXKYIIEMCS] B OJJHOPOJIHOM MarHMTHOM TTOJIE.

ITpaBuio Jlenua.

NupyktuBHocTh. Karymika WHIYKTUBHOCTM B II€NU TIOCTOSHHOTO TOKa. SIBieHHE
camouHaykiuu. IJ1C caMOMHAYKIIWH.

SHepFI/IfI MAarauMTHOI'O ITOJIA KaTYHIKHU C TOKOM.



DIEKTPOMarHuTHOE MOJIE.

Texuuueckue yCTpOfICTBa N TCXHOJIOTHYCCKUC IMTPOLCCChl: MHAYKIIMOHHAY I1€Yb, COJICHOU,
3aluTa OT JICKTPU3aluu TCJI IIPU ABHUKECHUHW B MArHUTHOM I10JI€ 3emn.

Hemoncmpayuu.
HabGntonenue siBiieHUs 3IEKTPOMArHUTHOM UHTYKIIUH.

Uccnenoanue 3aBucumoctd OJ[C HMHIYKIUMM OT CKOPOCTH HU3MEHEHUS MarHUTHOTO
HOTOKA.

[IpaBuio Jlenna.
[Tanenne MarauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.
SIBCHME CAMOMHTYKITUH.

Uccnenosanue 3aBucumoctu DJC caMOMHAYKIMHU OT CKOPOCTH U3MEHEHHS CHJIbI TOKA B
LEIIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenyne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TIOJISI.
HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka MozeH 3IeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3gen 5. Kojie0anus 1 BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOaHMS.

['apmonmnueckue  konebanus. KuHemaTmueckoe W JUHAMHUYECKOE  ONMCaHUE.
OHepreTuyeckoe OmucaHue (3aKOH COXpaHEHHUsS  MEXaHW4YecKol aHepruum). BeiBox
JUHAMUYECKOTO  OMHMCAaHUS TapMOHMYECKMX KojJeOaHMi M3 MX OJHEPreTH4eckoro u
KMHEMaTHYEeCKOTO OMHCAHMUS.

AMmmutyaa u ¢aza xonedanuil. CBA3b aMIUIUTYbl KOJeOaHU MCXOAHOW BEITUYMHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u yactora xonebanuil. [leproa Manbix cBOOOJHBIX KOJEOAHUNH MaTeMaTHYECKOTO
MasTHUKA. [lepruos cBOOOAHBIX KOJIEOAHUH MPYKMHHOTO MAasSTHUKA.

[TonsiTHe 0 3aTyXxaronmx Konedbanusx. BeiHyxneHnble konebanus. Pezonanc. PesonancHas
KpuBas. BiusiHue 3aryxaHusi Ha BUJ pE30HAHCHOW KpUBOM. ABTOKOJICOaHHUS.

TexHu4eckne yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, 4Yachl, Kayeld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.



Hemoncmpayuu.
3anuch KoaebaTeTbHOTO ABMKCHHUS.
Habumronenne HE3aBUCHMOCTH II€PHOJa MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamnux KojieOaHUN M 3aBHCHMOCTH IEPHUOIa CBOOOIHBIX KOJIeOaHUM
OT COIIPOTHUBJICHHUS.

HccnenoBanne kojeOaHMl Tpy3a Ha MAacCUBHOM TNPYXHHE C LEIbI0 (OPMHUPOBAHUSA
npecTaBiIeHuit 00 ueaqbHONU MOJIENHU MPYKMHHOTO MasiTHHUKA.

3aKOH COXpaHEeHHsI SHEPTUU MpU KoIeOaHUIX Ipy3a Ha MpPYKUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KEHHUS Tela B X0/I€ KOoJIeOaHH Ha yIIPyroM MojBece.

W3ydeHne ABMKEHUS HUTSHOTO MasTHHUKA.

[TpeoOpazoBaHre YHEPTHH B MPYKUHHOM MasITHUKE.

HccenoBanue yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KOJIeOaHUH.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebatenbupiit koHTYyp. CBOOOAHBIE SIEKTPOMAarHUTHbIE KOJ€OaHUS B HUACATLHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUTHTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3akoH COXPAaHCHUS SHCPIUH B UJICAJIbBHOM KoJIe0aTeIbHOM KOHTYPC.

3aryxammuye 3JeKTPOMarHUTHBIE KoJieOaHWs. BBIHYXICHHBIE 3JEKTPOMArHUTHBIC
KoJIeOaHusl.

IlepemeHHbII TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JIEHCTBYIOIIEE
3HaYeHHUE CUJIbI TOKA U HAIPSHKEHUSI IPU pa3IMyHOM opMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BPEMEHU.

CuHyconaibHbIN epeMEHHBbIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa HHAYKTUBHOCTH
B IIEMU CHHYCOUJAJIBLHOIO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHUH.

Wneanbublii Tpancdopmartop. [IpousBoacTBo, nepenaya U MOTPeOICHHE IIEKTPHUUECKOM
JHEPIUU.



OKOJIOTUYECKUE PUCKU TIPU IPOU3BOJACTBE 3JEKTpodHepruu. KynbTypa MCHoiap30BaHuUs
JJIEKTPO’HEPI YU B IIOBCEAHEBHOM XKU3HU.

Texumueckne YCTpOﬁCTBa H TEXHOJOTHUYCCKUC IIPOLECCHI: 3J'I€KTpH‘I€CKHﬁ 3BOHOK,
TreHepaTop NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Hemoncmpayuu.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMsL.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpA.
OcumsuiorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXarIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOMIATIbHBIE KOJIE0aHusl.

PesucTop, karymika MHIYKTUBHOCTH U KOHJICHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mocienoBaTeIbHOM COSAMHEHUH PE3UCTOPA, KATYIIKH WHIYKTHBHOCTH U
KOHJICHCATOpA.

VYCeTpoicTBO M MPUHIIUI JeHCTBUS TpaHchopmaTopa.

Mogenp TMHAN 3JIEKTPOIIEPEIAYUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.
Uzyuenue tpanchopmaropa.

HccnenoBanne NepeMEHHOTO TOKAa 4yepe3 MOCIENI0BATENbHO COCIUHEHHBIE KOHAEHCATOD,
KaTyILIKYy ¥ PE3UCTOP.

Habmronenne 3mekTpoMarHuTHOTO Pe30HaHCa.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMacHUmMHbLE G0JIHbL.

MexaHnudeckue BOJIHBI, yCIOBUS WX pacmpoctpaHeHus. [lomepednple W TPOOJIBHBIC
BoHBL. [lepros, cKOpOCTh paclpoCTpaHeHUs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeH!e, nHTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBoOE€ 3arpsi3HEHUE OKPYKAIOLIEN CPELBI.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIOBUSI W3JIYYEHHS 3JIEKTPOMAarHUTHBIX BOJH. Bzanmnas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.



CBolicTBa JNEKTPOMArHUTHBIX  BOJIH: OTPAXCHHE, TPEJIOMIICHHE, IOJIAPU3ALNS,
uHTephepeHIus U TudpaKiius.

[Ikana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHEHHE 3JE€KTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHu4eckue ycTpoMCTBa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHTeHHa, Tenepon, CBY-meub, yabTpazByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUI.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUYECKHUX BOJIH.

HaGnronenue nnrepdepeHunu 1 Audpakiuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI1 pE30HaHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGroieHne cBsI3W TPOMKOCTH 3ByKa W BBICOTHI TOHa C aMIUIMTYIAOW W YacTOTON
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Oo6HapyxeHre HHPPAKPACHOTO U YIBTPaPUOIECTOBOTO U3TyUSHUH.
Yuenuueckuit 3xcnepumenm, nabopamophvie padomul, NPAKMUKYM.
W3ydeHne mapaMeTpoB 3ByKOBOW BOJIHEI.

W3y4eHne pacrpocTpaHeHHS 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.
Tema 4. Onmuka.

[IpsamosnnHEtHOE pacnpoCcTpaHEHHE CBeTa B OJHOpoAHOUN cpene. JIyu cBera. ToueuHbri
HCTOYHHK CBCTA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUW B TIIIOCKOM
3epkane. Cheprueckue 3epkania.



[Ipenomnenue cBera. 3aKOHBI TpeNOMIICHHS cBeTa. AOCONMIOTHBIA  IOKa3aTelnb
npenomiieHusi. OTHOCUTENBHBIN IMOKa3aTenab npenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0JI€ MOHOXPOMATUYECKOIO CBETA YEpe3 I'paHHULly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon ydeit B mpu3Mme. Jucnepeus ceeta. CioxHbIN cocTtaB Oenoro cBera. [[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpeenbHblil yroi MoIHOro BHYTPEHHETO OTPasKEeHUSI.

CoOuparomiue ¥ pacceuBaromde JTUH3bL. ToHKasg JmH3a. DOKYCHOE pacCcTOsiHHE H
ONTHYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PAacCTOSIHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

Xopa siyda, IpoUIeIero JUH3Y M0 IPOU3BOIbHBIM YIJIOM K €€ IJIABHOIM ONTUYECKOM OCH.
[Toctpoenue M300paxeHH TOUKH u oTpe3Ka npsiMOU B COOMpArOIINX
Y pacceuBaIOLIUX JUH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaronias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas onrtuka. HMurepdepenuus cBeta. KorepeHTHble HCTOYHUKU. Y CIIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HWHTEp(EpPEHIIMOHHON KapTUHE OT JABYX

KOTCPCHTHBIX UCTOYHUKOB. HpI/IMepH KITaCCHUYCCKUX I/IHTep(l)epeHI_II/IOHHLIX CXCM.

Hudpakus csera. JludpakuuonHas pemérka. YciaoBHEe HaONIOAEHUS TJIABHBIX
MaKCHMMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTMYECKHE IMPOIECChl: OYKH, JIyNa, IEePUCKOII,
doToanmapar, MHKPOCKON, MPOCKIIMOHHBIM armapaT, MNPOCBETICHHUE ONTUKH, BOJOKOHHAs
OnTHKa, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMS CBETA.

Hccnenoanue npeaomieHus CBETa.

Habnronenne nomHOTro BHYTPEHHETO OTpakeHus. MoJienb CBeTOBOIA.

HccnenoBanue xoa CBETOBBIX MTYYKOB Yepe3 IIOCKONMAPAILIENbHYIO TUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.



HaGumroieHre 11BeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qupakinOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

Habmroienue nucnepcuu cBera.

Habmroenue nosisipuzanuu cBera.

[TpruMeHeHre OJIIPOUIOB JUTSl H3YYSHHS MEXaHUICCKUX HANPSDKSHUH.
Yuenuueckuit sxkcnepumenm, nabopamopnsie padonol, RPAKMUKYM.
W3mepenue mokasarens mpeoMIICHHUS CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PACCTOSIHUSL OT BellecTBa (Ha MpUMeEpe KUIKUX
JIUH3).

N3mepenne pOKyCHOTO pacCTOSIHHUS PACCEHBAIOIINX JIFH3.

[TonyueHnue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.
[Tonydyenue n3o0paxeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHHUe TEIECKOMMYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpEHLUN U MOJISPU3ALIUHU CBETA.
N3yuenue nossipu3anuy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAIEKTPUKA.
N3yuenue naTepdepeHInm 1a3epHOro U3JIyuyeHus Ha IByX LIEJIsX.
Hab6nronenue aucnepcum.

Habmonenue u nccienoBanue JUQGpakinOHHOTO CHEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOMN PEIIETKH.
Pa3znen 6. OcHOBBI crIeMAJILHON TEOPHUH OTHOCUTEJIBHOCTH.

['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. [locTymarel cnenuanbHOM Teopuu
OTHOCHUTEJILHOCTH.

[TpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IlpeoOpasoBanust  Jlopenma.  YcioBue
NPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHME BPEMEHH M COKpPALLEHUE
JUTVHBL.



OHeprus U UMIYJbC PEISTUBUCTCKON YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIbl. DHEPrUs MOKOSL.

TexHudyeckue yCTpPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: CIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENH 3apsSHKCHHBIX YaCTHLI.

Y4eHn4ecKkuii SKCIIEpUMEHT, Ja0opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIYNIbCAa M SHEPTHH PEIATHBUCTCKUX YacTull (1o (otorpadusM TpEeKoB
3apsHKCHHBIX YaCTHIl B MArHUTHOM I10JI€).

Paznen 7. KBanTtoBasi pusuka.
Tema 1. KopnycKkynapHuo-601H08011 Oyaausm.

PaBHoBecHoe TemioBoe wu3NMydeHue (U3NydeHHEe aOCONIOTHO UEPHOTO Tela). 3aKOH
cMemienust Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHenue DHHIITEIHA
s potodpdexra. «KpacHas rpanuiay porodaddekra.

JlaBneHue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IOMVIOMIAIOIIYI0 U
a0COMIOTHO OTpaxarolyio moBepxHocTs). OnbITel 1. H. JleOenena.

BonnoBele cBoicTBa uyactul. Bosssl ne bpoinsa. [nuna BomHbl ae bpoins u pasMepsl
o0nacT  JOKanu3aluuM  JBIWKyLIEeics dactunsl.  KopmycKyJasipHO-BOJHOBOH — Tyalu3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIax.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéuHoctei I elizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJOTMYECKHE IMPOLECCHI: CHEKTPOMETP, (OTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBIH MUKPOCKOII, COJIHEUHAas OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COMIPOTHUBIIEHUS TOTYIPOBOJHIUKOB OT OCBEIIEHHOCTH.
CBeToauoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.
Hccnenosanne poTopesucropa.

N3mepenne nocrosinHoi [lmanka Ha ocHOBe nccnenoBanus Gporodddexra.



I/ICCJIGI[OBaHI/Ie 3aBUCHUMOCTH CUJIbI TOKA YCPE3 CBCTOAMUOA OT HAITPAKCHU.
Tema 2. @usuka amoma.
OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [imanerapHast moaens atoma Pesepdopra.

[Toctynarsl bopa. Wznyuenue u nornomeHue (HOTOHOB IIPU MEPEXOE aToMa C OJHOI0
YPOBHsI SHEPTUU Ha APYTOH.

Bunel criektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.
CnoHTaHHOE U BBIHYXKJIEHHOE U3JyueHue ceera. Jlazep.

TexHuueckue ycTpoWCTBAa M TEXHOJOTMYECKUE IIPOLECCHI: CIEKTPAJbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Hab6nronenne nuHeHvaThIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUMKA HOHU3UPYIOLIUX YACTHUILI.
Ornpezenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue CriekTpa pa3peXeHHOTO aTOMAapHOTO BOAOPO/Ia W M3MEPEHHE TOCTOSHHOW
Pun6epra.

Tema 3. Duzuka amomnozo }wpa U JjieMenmapHsulx uacmuuy.

Hyxnonnas moxens snpa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTh. Anbda-pacnan. DIeKTpOHHBIN W MO3UTPOHHBIN Oera-pacman. ['amma-
U3IIy4eHue.

3akoH PAaAOAaKTUBHOI'O paciajia. PannoakTuBHEIE H30TOIBI B npupone. CaoiicTBa

MOHU3HUPYIOIIETO U3TydeHHs. BiusHue painoakTHBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBEHHBIH
¢don uznydenus. Jlozumerpus.

OHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepubie peakuuu. Jlenenue wu cuHTE3 sAnep. SnepHbie peakTopbl. I[Ipobmembr

VIPaBIsEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTUS  sIEPHOM
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIEeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



DyHIaMEHTAIbHBIE B3aUMOJCUCTBUS. baproHbl, Me30HBI U JienToHbl. [IpencraBienue o
CrangaptHoit Mogenu. KBapk-Tiit0OHHAsi MOJIEIIb aIpOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoiicTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
ANEPHBI  pEakTop, TEPMOSACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

Wzydenue noriouieHus 0eTa-uyacTUl] alFOMUHHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BuTUs  acTpoHoMuM. lIpuknagHOoe ©M  MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpuMEHUMOCTH 3aKOHOB (HU3UKU [Js1 OOBSCHEHUS MPUPOABI KOCMHYECKHX

00BEKTOB.

MGTOI[I)I ACTPOHOMHYCCKUX I/ICCJ'IGI[OBaHI/II\/JI. COBpeMCHHBIG OIITHUYCCKUE TCIICCKOIIbI,
pPaanuoOTECICCKOIIbI, BHeaTMOC(l)CpHaH ACTPOHOMUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Comnne. Conaeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE31pI, MX OCHOBHBIE XapaKTEpUCTHKU. JluarpamMmma «CHEKTpajbHBIM Kjacc —
CBETHMOCTBY. 3BE3/IbI TJIABHOW MOCIJIE0BATEIEHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]l TJIABHOW  IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE

MMPpEACTaBJICHUA O ITPOUCXOKICHUN U 3BOJIIOLIUN CO.HHI_Ia U 3BE3I. OTallbl XXKU3HU 3BE3.

Mnineunsiit [Iyte — Hama ["anmaktuka. [Tonoxenue u nukenne Connua B [anmaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.
Hepemménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.



Habmiogenuss 3BE3qHOrOo HebGa  HEBOOPYXKEHHBIM — TJIa30M  C  HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IMPUWIOKEHUN [UId OIpElesIeHUs] I0JIOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOI0 NOyLIApUs U SIpKUE 3BE3/IbI.

HabGmonenus B teneckon JIyHsl, IUIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.
Du3n4ecKuil MPAKTUKYM.

Crioco6b1 n3Mepenus: PU3NUECKUX BETMYMH C HCIIOJIb30BAaHUEM aHAIOTOBBIX U IHU(POBBIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTEJBHBIC  IOTPEIIHOCTH HM3MEpeHuil  ¢u3uueckux BenuuuH. OLeHKa TpaHull
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX H3MEPECHHUIA, UCCIICIOBAHIM 3aBUCUMOCTEH (DU3MUECKUX BEITHYHWH,
MPOBEpPKa MPEATOKEHHBIX TUMOTe3 (BHIOOpP M3 paboT, OMHMCAHHBIX B TEMATUYECKUX pa3jerax
«Y4eHUUYECKHUI IKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, TPAKTUKYM ).

O0o0maroniee NOBTOpPeHUeE.

OO6oO0menne ¥ cucTeMaTu3alys COACp)KaHMA  pas3fenoB  Kypca  «MexaHHKay,
«Momnekynspaas (GU3HKa U TEPMOIUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOaHus W BOIHBI,
«OCHOBBI CHEIMATIBHONM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Pony ¢u3mku U acTpoOHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THYECKON cdepax [esATeTbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpaA, 3HAYCHUE ONMCATEIIBHOW, CHCTEMaTU3HPYIOLIEH,
OOBSICHUTENIBHOM U MPOrHOCTUYECKON (DYyHKIMHA pru3nueckoi TeopuH, poib GU3NIECKON Teopuu
B ()OPMUPOBAHUU MPEACTABICHUN O QU3NYECKON KapTHHE MHpa, MECTO (U3NYECKON KapTHHBI
MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSA3H.

Wzydenue kypca ¢pu3uku yriayOon€HHOTO ypoBHS B 11 Kiacce ocymiecTBIsETCS ¢ yU4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemnvle  NOHAMUA, C6A3AHHbBIE € UZYUEHUEM  MEMO006  HAYUHO20
nO3HaHUA: SIBIEHUE, Hay4yHbIH (¢akT, rumore3a, (¢uU3MYecKas BeJIMYMHA, 3aKOH, TEOpHd,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
U3MepHUTENbHBIE TPUOOPHI, U(ppoBas 1abopaTtopusi.

Mamemamuka: pelieHre CUCTEMbl ypaBHeHUH. TpuroHoMmerpudeckue (yHKLIUHU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHT€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTophl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIC 3JIEMEHTapHBIX (YHKIHM.
[Tpu3Haky no100us TPEYroIbHUKOB, OIPEeIeHNE TUIOMIAIU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: snexrpuyeckue SBICHUS B JKMBOM INpHUpoOnE, KoyeOaTeNbHbIe BUKECHUS B
KMBOM  IPUpPOJE,  SKOJIOTMYECKHME  PUCKM  IpU  TNPOU3BOJACTBE  IJIEKTPOIHEPTHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY)KAIOIIEH Cpelbl, YJIbTPa3ByKoOBas JUAarHOCTHKAa B
MEIMIHE, ONITUYECKUE SIBIICHUS B )KUBOW IIPUPOJE.



Xumua: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEll,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

Teozpagpus: marHuTHBIC TIONMIOCA 3eMJIH, 3aJISKH MArHUTHBIX Pya, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE MTOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, IEKTPOABUTATENb
SxoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKIMOHHAs Ie4yb, JHMHUM 3JIEKTpolepeaad,
AIIEKTPOABHUraTeNb, pajgap, paAUONPUEMHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKA B TEXHUKE, IPOCKLHMOHHBIM amnmnapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapesi, CIIyTHUKOBBIC IPUEMHHKH, SJI€pHAs YHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKTHI
€€ pa3BUTHSL.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3y/bTAaThl OCBOECHUS ydeOHOro npeamera «Du3nka» J0IKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYalOIUXCsl pyKOBOJICTBOBATHCS C(hOPMUPOBAHHOM BHYTpPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN A€ATEIbHOCTH, B TOM YHCJIE B YACTH:

I'PAKAAHCKOI0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh T'PAXJAAHCKOW MO3UINUK O0YYaromerocs: Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

NPUHATHE TPAJAULHUOHHBIX  OOIIEUYETOBEYECKUX T'YMAHHUCTUYECKUX M JIEMOKPATHUECKHUX
IIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpakJaHCKOTro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJICHUN B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHE B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (QYHKIUSAMHU U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU IEATEIbHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUSA:
c(hOpPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON UICHTUIHOCTH, MTATPHOTU3MA;

[ICHHOCTHOE OTHOIIEHUE K TOCY/apCTBEHHBIM CHMBOJIAM, JOCTIKCHHSM POCCHMCKHX YYEHBIX B
00acTi (PU3UKU U TEXHUKE.



AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCThH OLIGHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOEHHE YCTOMUHUBOTO OYAyIIEero.

ICTETUYECCKOIro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOI'O TBOPYECTBA, IMPHUCYIIErO
(bU3HYECKON HayKe.

TPYAOBOI0 BOCIIUTAHUA:

MHTEpEC K pa3uyHbIM cepaM MnpodeccuoHaNbHON JesTeNbHOCTH, B TOM YHCJIE CBA3aHHBIM C
Gu3MKOl W TEXHWKOW, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oynymield mnpodeccun u
pean30BbIBATh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHHIO B oOjactu (u3WKH Ha
MPOTSKEHUH BCEU KU3HU.

IKOJOI'H4eCKOro BOCIIMTaHuA:

c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOM  KYJIBTYpBl, OCO3HaHHE TJO0ATBHOIO  XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUM B OKPYXKAIOLIECH Cpele HAa OCHOBE 3HAHMS LEJeH
YCTOMYMBOTO Pa3BUTHUs YEIIOBEUECTBA;

paciIpeHue OImbITa JEATENIbHOCTH SKOJIOIMUECKON HANpaBiIEHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUH 10 PU3MKe.

HEeHHOCTH HAYYHOT0 MO3HAHMS:
c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
bu3nveckoil HayKu;

OCO3HAHME LIEHHOCTH HAay4HOH JAedTEeIbHOCTH, T'OTOBHOCTh B IpoIliecce H3y4yeHUs (U3UKU
OCYILIECTBIIATH IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

CaMOCTOSITENIbHO (D OpMyNUpOBaTh M aKTyaJU3UpoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEIENATD LEIU ACATEILHOCTH, 3a1aBaTh IIApaMETPhl U KPUTEPUU UX TOCTUKCHUS;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;



pa3pabaTbiBaTh IUIAaH PEHICHUS MPOOJIEMBbl ¢ Y4ETOM aHajIM3a MUMEIOIIMXCS MaTepUATbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B I€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLICHUBATh
PHUCKU IIOCIEACTBUN NEATEIbHOCTH;

KOOPJAMHUPOBaTb U  BBIIOJHATH pabOTy B YCIOBUSIX PpEajIbHOr0, BHUPTYaJIBHOIO U
KOMOHMHUPOBaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

ba3oBble ucciaenoBaTelbCKUe JeiicTBHSL.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMH MMOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;
BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIEIOBATENIbCKON U MIPOEKTHOM 1eATeIbHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEeHUs 3aaad
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3IUYHBIX METO/I0B TO3HAHMS,

BIIAJCTh BUIAMHU JCATEIBHOCTH [0 TIOJYYCHUIO HOBOTO 3HAHHS, €ro HHTEpPIpETallnu,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CUTyallMsiX, B TOM 4YHUCIE MpHU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (HU3UKH,

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7auy, BBIABUTaTh TUIIOTE3Y €&
pelieHus, HaXOAUTh ApTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOUX YTBEPXKICHH, 3a]1aBaTh MapaMeTPhl
U KPUTEPUU PELICHHUS,

aHAJIM3UPOBATH IMMOJYyYEHHBIE B XOJC PEIICHUS 3aa4l Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBCHHBIC 3a7adud B 00pa30BaTCILHOUN IEATEIBHOCTH, B TOM
qHCclie PU U3Y4YeHUHU (HU3HKHY;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIM OIBIT;

YMETb MEPEHOCUTH 3HaHUS N0 (PU3MKE B IPAKTHUUECKYIO 00IaCTh KUZHEAECITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIJIAraTh OPUTMHAIIBHBIE TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMU TOJy4YeHUs UH(POpMaKu PU3UIECKOTO COACPKAHMS U3 UCTOUHUKOB PA3HBIX
TUIIOB, CAMOCTOATCIBHO OCYHICCTBJIATHL ITOHMCK, aHAJIW3, CUCTCMATHU3AllUI0O W HUHTCPHIPCTAIHIO
uH(pOpPMaIIUU PA3INYHBIX BHIOB U (JOPM MPEIACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIONIb30BaTh CPEJICTBA WH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3allMOHHBIX 3aJa4 C COONIOZeHHEeM TpeOoBaHUI
OPrOHOMUKH, TEXHUKHU OE30MAaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUS, MPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/aBaTh TEKCTHI (PU3MUYECKOTO COJEpKaHUs B Pa3iIMYHbIX (popmarax ¢ yd€TOM Ha3HAYEHUS
uH(pOpMallMl W LEJIeBOW ayAUTOPUM, BBIOMpas ONTHUMalbHYIO (OpMY MpEJICTaBICHUS U
BU3YaIH3aIUH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

OCYIIECTBIISATh OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTEHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C HUCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIYyaIbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBHM € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJIOT0 Ul€Ha KOJUIEKTHBA,



MPUHUMATH [IEJTH COBMECTHOMN NIEATETHHOCTH, OPTaHU30BBIBATH U KOOPAUHUPOBATH JACUCTBUS 110
e€ JOCTM)KEHHIO: COCTaBJATh IUIAH JCHCTBHI, pacnpeiensirtb poiad C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh KAYeCTBO CBOETO BKJIa/Ja M KaKJIOTO YYacTHHKA KOMaHIbl B OOIIMI pe3ylbTar Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh HJAEW C MO3UIUH HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE MOBEACHHUE B PA3JIUYHBIX CUTYallUAX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE y4eOHBbIE JIeiicTBUS
Camoopranusauus:

CaMOCTOSITENIFHO ~ OCYIIECTBIIATH IO3HABATENBHYIO JESATEIBHOCTh B 00MacTu (U3MKH U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSTENIbHO COCTAaBJISATh IUIAaH pEUICHUsT pacy€THbIX M KauyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl ¢  Y4ETOM UMEIONIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIMSsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pELICHHE;

OIICHUBATDH MPUOOPETEHHBIH OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAULIMU B 00MacTH (U3HUKH, TTOCTOSHHO
MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, IMOLUOHAJILHBLIA HHTEJIJIEKT:

JaBaTh OILICHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HABbIKAMHU IO3HABATEJIbHOM peQIEKCMH KaK OCO3HAHHS COBEpLIAEMBbIX JEHCTBUN U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIJIs OLIEHKH CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHIKECHHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YNIbTATOB JEATEIBHOCTH;

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B mporecce mocTHKeHUS JTHMYHOCTHBIX PE3YIbTATOB OCBOSHHUS MPOrpaMMbI MO (DU3HKE IS
YPOBHSI CpeAHero oOIero oOpa3oBaHus y OOYUYaIOIIUXCSI COBEPIIEHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/IoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAILHOE COCTOSHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON CephI, OBITh YBEPEHHBIM B ce0€;
CaMOpPETYJIMPOBAHUS, BKIFOYAOIIETO CAMOKOHTPOJb, YMEHHUE NMPHHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBENIEHUE, CIIOCOOHOCTh aIalTUPOBATHCSA K AMOIMOHAIBHBIM W3MEHEHUSM H TPOSBISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K TOCTHXKEHUIO 1IETTH U YCIEeXY, ONTUMHU3M,
WHUIIMATHBHOCTh, YMEHUE JIEHCTBOBATh, UCXOJISI U3 CBOUX BO3MOYKHOCTEHA;



OMIIaTHu, BKJIIO‘IaIOH_[efl CIIOCOOHOCTh  ITOHHUMATh OMOIHOHAJIIBHOC COCTOAHUC OPYIruX,
YUUTBIBATHE €I'0 IIPHU OCYIICCTBJICHUU O6H_IeHI/I${, CIIOCOOHOCTE K COYYBCTBHIO U COIICPCIKUBAHUIO,

COoMaJIbHbIX HAaBBIKOB, BKJIIOYAKOIIKUX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUA C APpYTUMU
JIFOAbMU, 3860TI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

I[MPEAMETHBIE PE3YJIbTATBI

K xonny oOyuenusi B 10 knacce npenMeTHbIe pe3ysbTaThl HAa YIIyOJEHHOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

NOHUMATh POJIb (U3UKK B SKOHOMHUYECKOH, TEXHOJIOTUYECKOH, SKOIOTUIECKON, COMATbHON U
ITHUYECKON cdepax IesTeIbHOCTH YEJIOBEKa, poJib U MECTO (M3UKU B COBPEMEHHON HayyHOU
KapTUHE MHpa, 3HAYCHHE OMNMCATEIbHOW, CHCTEMAaTU3UPYIOILEH, OOBICHUTEIBHOW U
IPOTHOCTUYECKON (GYHKUMH (U3MYecKOH TEOpUM — MEXaHMKH, MOJIEKYJSIpHOH (U3MKU U
TEPMOJIMHAMHKH, POJIb (PU3NIECKON Teopur B (OPMHUPOBAHUU TPEACTABICHUN O (PH3MUECKON
KapTUHE MUPA;

pa3nuyath YCIOBHS MPUMEHUMOCTH MOAENeH (U3MUECKUX Tel W TPOLECCOB (SBICHUN):
UHepLManpHas cucTteMa OoTcuéra, abCoIIOTHO TBEPAOE Telo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajJeHHe, aOCONIOTHO ympyras aedopmarus,
abCOJIIOTHO yIpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENIM TIa3a, XUJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO0) Teja, WJACaJbHBIM ra3, TOYEUHBIH 3apsij, OJAHOPOIHOE
AIIEKTPUYECKOE TT0JIE;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHUMATH
BCeoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJTM3UPOBaTh M OOBSCHATh MEXAHHYECKHE MPOLECChl M SBJIEHUS, HUCIOJb3YS OCHOBHBIE
MOJIO)KEHUST W 3aKOHbl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHMYECKOTO JBMKEHUS, (HOPMYJIbI
KWHEMAaTUKU PABHOYCKOPEHHOI'O JBWXKEHMs, NpeoOpazoBaHus [amwies 11 CKOpPOCTH U
nepeMenieHus, 3akoHbl HbloTOHA, MPUHIMI OTHOCHUTEIbHOCTH ['anuiesi, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHHUs UMITYJIbCa U MEXaHWYECKOW SHEPTuH, CBA3b pabOTBI CHJIBI C
M3MEHEHHEM MEXaHWYEeCKOW »HHEpPruH, YCIOBHUS paBHOBECHS TBEPAOrO Tela), MPU 3TOM
UCIIOJIb30BAaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS MPUMEHMMOCTU
Gu3nUecKux 3aKOHOB: IMpeoOpa3oBaHuil [ammies, BTOpPOro M TpeThero 3akoHOB HpIOTOHa,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHMYECKON YHEPIHH, 3aKOHAa BCEMUPHOT'O TATOTEHHUS;
aHAJTM3UPOBATh U OOBACHATH TEIJIOBBIE NMPOLIECCHI U SIBICHUS, UCIIOJIb3Ys] OCHOBHBIE TOJI0XKEHUS
MKT u 3akOHBI MOJEKYISIPHON (PM3UKH U TEPMOJUHAMUKY (CBSI3b JaBJICHUS UEAIBHOIO T'a3a co
CpeHEN KMHETUYECKON PHEPTUEl TEIIOBOIO JBMKEHMS U KOHLIEHTPALMEN €ro MOJIEKYII, CBA3b
TEMIEPATyphl BEIIECTBA CO CpeIHEN KNHETUUECKOW SHEPruell TemIOBOro IBUKEHUS ero 4acTull,
CBAA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHLEHTPALKUENH MOJIEKYN U €r0 TEMIIEpaTypol, ypaBHEHUE
MenneneeBa—KnaneiipoHna, nepBblii 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAHEHUs DSHEPIMU B
TEIUIOBBIX IpOIeccax), MPH 3TOM HCIOIb30BaTh MAaTEMAaTHYeCKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh yCJIOBHSI IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kuamneiipona;

aHAJTM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBJICHHUS, UCIOJb3YS OCHOBHBIE TOJOXKEHUS U
3aKOHBI JJEKTPOAMHAMHUKHU (3aKOH COXpaHEHUs OJJIEKTpUYEecKoro 3apsna, 3akoH Kyona,
MNOTEHLUATBHOCTD JIEKTPOCTATUUECKOTO MOJISI, IPUHLIUI CYNEPIIO3ULIMN IEKTPUUECKHUX MOJIEH,
IIPY 3TOM YKa3blBasl yCJIOBUS IPUMEHHUMOCTH 3akoHa KyllOoHa, a Takke MPaKTHYECKU Ba)KHbIE
COOTHOLIEHUS: 3aKOHBI OMa AJis ydacTKa LENH U JUIS 3aMKHYTOW 3JIEKTPUUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akorsr @apaaes 15 2JIEKTPOTIU3a);



OTUCHIBATH (PU3MUECKUE TPOILIECCH U SBJICHUS, UCTIONb3Ys BEIUUYMUHBL: MIEpEMEIICHNE, CKOPOCTb,
YCKOpPEHHE, UMITYJIbC Tejla U CUCTEMBI TeJ, CWJIa, MOMEHT CHJIbI, JABJICHHUE, NOTCHIMAIbHAS
SHEPrusi, KHHETUYECKasi SHEPrus, MEXaHU4ecKasi SHEprusi, padoTa CUIIbI, HEHTPOCTPEMUTEINBHOE
YCKOpEHHE, CUJIA TSKECTH, CUjla YIPYTOCTH, CHJIa TPEHMSI, MOIIIHOCTD, SHEPTHs B3aUMOACHCTBUS
Tena ¢ 3eMsiéil BOM3H e€ OBEPXHOCTH, SHEPTHUsl YIPYroi nedopManuu MpyKUHbI, KOJTUYECTBO
TEIUIOTHI, a0CONIOTHAs TemIeparypa Tejla, paboTa B TEpMOJUMHAMUKE, BHYTPEHHSS SHEPIus
U/ICTBHOTO OJTHOATOMHOTO ra3a, padoTa UAeaNIbHOTO Ta3a, OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa,
KII/] nneanpHOro TEII0BOrO ABUTaTENsl; dJIEKTPUUECKOE M0JIE, HAPSHKEHHOCTD dJIEKTPUYECKOTO
10JIs, HANpsDKEHHOCTH IOJISI TOYEUHOIO 3apsifa WM 3apsHKEHHOIO Iapa B BakyyMe U B
JUDJIEKTPUKE,  IOTEHLUUAJ  JIEKTPOCTATHYECKOrO  MOJs,  Pa3HOCTb  ITOTCHIIMAJIOB,
AJIEKTPOJBMIKYILIAsl CHUJIA, CHJIA TOKA, HANPSKEHHE, MOLIHOCTh TOKA, JIEKTpUYecKass EMKOCTh
IUIOCKOTO KOHJEHCATOPA, CONPOTUBIJICHUE YYaCTKa LIENIH C MTOCJIEJ0BATEIbHBIM U MTapaJlIeIbHbIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U IEKTPUUECKOTO MOJIsI KOHJIEHCATOPa,

OOBSCHATh OCOOEHHOCTH MpPOTeKaHHWA (U3NYECKUX SBJICHUNA: MEXaHHYECKOE JBHKEHHE,
TEIUIOBOE JBM)KEHME YAacCTHI] BELIECTBA, TEIJIOBOE pABHOBECHE, OpPOYHOBCKOE JBH)KEHUE,
mupdy3us, HcCIapeHue, KUIIEHWE W KOHJEHcalus, I[UJIaBJI€HHE W KpUCTAJLIM3alus,
HAIpPaBJIEHHOCTh TEIUJIONEpENayu, >3JICKTPU3aLUsl TeJ, SKBUIOTEHUUAIBHOCTh IOBEPXHOCTU
3apsKEHHOTO IIPOBO/IHUKA,

IPOBOJIUTH HCCIICAOBAaHUE 3aBHCHUMOCTH OJHOW (U3MYECKOH BEIUMYMHBI OT JPYrod C
UCIOJIb30BAaHUEM MPSMbBIX M3MEPEHHH, MpU 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpOBaTh
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE TI'paUKOB C Y4ETOM
a0COJIIOTHBIX MOTPELIHOCTEN N3MEPEHNUH, 1eJ1aTh BBIBOJIBI IO PE3y/IbTaTaM UCCIIE0OBAHUS;
IPOBOJUTH KOCBEHHBIC U3MEPEHUsS (PU3MUYECKMX BEIMYMH, NPH 3TOM BBHIOMPATH ONTHMAJbHBIN
METOJI H3MEpEHHUs, OLEHHBAaTh aOCOJIIOTHBIE M OTHOCUTEIbHBIE IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

IIPOBOAMTH OIBITHI 0 IPOBEPKE NPEJIOKEHHONW THUIIOTE3bl: IUIAHUPOBATH 3KCIEPHUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHbIE Pe3yJIbTaThl U JeNIaTh
BBIBOJI O CTaTyCe NPEJI0KEHHONU TMIIOTE3bI;

coOnroaaTh mpaBuiia 6€30MacHOr0 TpyJa MpHU MPOBEIECHUU HCCIIEIOBaHUI B paMKax y4eOHOro
HKCIEPUMEHTa, MPAKTHUKyMa U Yy4eOHO-MCCIENOBATENbCKOM U TPOEKTHOW JEATENIBHOCTU C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOpaTOpHOro 000pyI0BaHNUS;

pewiath pacu€THble 3a/laud C SBHO 3aJJaHHOM M HESBHO 3aJlaHHON (U3MUECKOW MOJIeNbo: Ha
OCHOBaHUM aHallM3a YCJIOBUS OOOCHOBBIBaTH BBIOOD (PU3MYECKOW MOJEIH, OTBEYarolen
TpeOOBaHUSAM 3aJauyd, NPUMEHATH (OPMYJBL, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAaThl
¢u3NyYecKuX TEOpUM TMpU HCIOJIB30BAHMM MaTeMaTUYECKUX METOJOB pelIeHHs 3ajad,
IIPOBOAMTH pPAcu€Thl HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH PE3YJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM MOJIyYEHHBIX PE3yIbTaTOB;

pemaTh KayecTBEHHbIE 33/1a4M, TpeOyIoIue MPUMEHEHUs 3HAHMHM M3 Pa3HbIX pa3JesioB Kypca
¢bu3nKK, a TakkKe MHTETrpallud 3HAHUM U3 JIPYrHX MPEeAMETOB €CTECTBEHHO-HAy4YHOTO LHUKJIA!
BBICTPAauBaTh JIOTMUECKYI0 LENOUYKY PpACCY)KIEHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCMOJIb30BaTh TEOPETUYECKHE 3HAaHUS JUII OOBACHEHHMsS OCHOBHBIX IPHHLMUIIOB pabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
IPUBOINUTH MPUMEPHI BKJIAJa POCCUMCKHUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHaAJTM3UpPOBaTh W OLEHMBATh IIOCIEJCTBUS OBITOBOM W MPOU3BOJCTBEHHOW JEATEIBHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PM3MUYECKUMU TMPOIECCAMH, C TTO3UIIMA IKOJIOTHIECKOM 0€30TacHOCTH,
IIPEJICTaBICHUA O palMOHAJIBLHOM IPUPOJIONOIb30BAaHUH, a TaKXKE Pa3yMHOM HCIIOJIb30BAHUU
JOCTH>KEHUI HayKU U TEXHOJIOTMH AJIs albHENIIEro pa3BUTHUS YEI0BEYECKOTr0 O0IIECTBA;
OPUMEHSTHh Pa3INyYHble CIMocoObl paboThl ¢ HH(popMaeld (QU3NUECKOro COAEpKaHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTUH, NPH 3TOM HCHOJIb30BATh
COBpPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTMU IS TOUCKA, MEepepabOTKU M TPEAbSBICHUS



y4eOHOI ¥ HaydyHO-TIONMYJSPHOH HMH(POPMALMU, CTPYKTYPUPOBAaHHMS U HHTEPIPETALHH
UHpOpMAaLMY, TIOJIyYEHHOHM M3 pa3M4YHbIX HMCTOYHUKOB, KPUTHYECKH aHAJIW3UPOBATh
NOJy4aeMyro HH(OPMAIHIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a MCTOUYHUKA MH(DOpMaLUH;

NPOSIBJIATH OPTaHU3AIMOHHBIE W TI03HABATEIIbHBIE YMEHHS CaMOCTOSATENBHOTO MPHOOpPETEHUS
HOBBIX 3HAHHH B IIpoIiecce BHIIOIHEHUS IPOEKTHBIX U YUeOHO-HCCIe10BaTEIbCKUX PadoT;
paboTaTh B TpyIIE C WCHOJHEHHWEM DA3JIMYHBIX COLMANBHBIX POJIEH, IUIAHUPOBATh PabOTy
IPYIIBI, PAMOHAIBHO PACHpPENeNATh JNEATEIBHOCTh B HECTAHAAPTHBIX CUTyalMsX, aJeKBaTHO
OLIGHUBATh BKJIAJ] K&YKIOTO M3 YIaCTHUKOB I'PYIIIHI B PELICHUE PAaCCMAaTPHUBAEMOM MPOOIIEMBI;
IPOSIBJIATE MOTHBALMIO K Oyaymied MmpoecCHOHAIbHOW IESITENbHOCTH IO CIEHUATIbHOCTAM
(U3UKO-TEXHUYECKOTO MPOPuIIs.

K konmy oOyuenust B I1 knacce npeaMeTHbIE pe3yiabTaThl HA YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

IOHUMAaTh pOJIb (U3UKH B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COLMAIbHOM M 3TUYECKOH
cdepax IesTeTbHOCTH YeIIOBEeKa, POJIb U MECTO (PM3UKU B COBPEMEHHOW HAYYHOU KapTHHE MUDA,
pOJIb  aCTPOHOMHMM B IPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA U JajbHEHIIEM Hay4yHO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSCHUTEIBHON U
IPOTHOCTUYECKON (GYHKUUN (U3NYECKOH TEOpUH — 3JIEKTPOAMHAMHKH, CIELHUATIbHONW TEOpHU
OTHOCHUTEJIBHOCTH, KBaHTOBOW (u3uku, ponb ¢uzndeckoid Teopun B  (HOPMHUPOBAHUU
npecTaBiIeHuit o prU3nUecKoi KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B 00ILEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUN O IPUPOJIE;

pasinyarh yCJIOBUS HPUMEHUMOCTH Mojeled (U3NYECKHX Tel M IPOLECCOB (SIBICHUH):
OJIHOPOJHOE DJIEKTPUYECKOE W OJHOPOAHOE MAarHUTHOE IOJIsl, TapMOHHUYECKHE KoseOaHus,
MaTEMaTUYECKUH MaATHUK, MWJCAIbHBIA NPYKUHHBIA MAasTHUK, T'apMOHMYECKHE BOJIHBI,
UJeaNbHBIM KOJIEOATEIbHBI KOHTYp, TOHKAas JIMH3a, MOJENIed aroMa, aTOMHOTO sjpa |
KBaHTOBOM MOJIEJIN CBETA;

paznuuath ycioBHs (TpaHMIlbl, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHUMATH
BCeOoOIMi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHUYEHHOCTh HMCIOJIb30BAHUS YACTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ysl OCHOBHBIE
MIOJIO)KEHUS W 3aKOHBI DJIEKTPOJMHAMHUKHA U CHELUAIBHOM TEOPUM OTHOCHUTEIBHOCTH (3aKOH
COXPAHEHHUs JIEKTPUUYECKOro 3apsaa, cuia Amiepa, cuia JIopeHna, 3aKk0H AJIeKTPOMArHUTHON
MHAYKIMH, npaBuio Jlenna, cBa3p OJIC caMOMHIYKIIMU B 2JIEMEHTE DJIEKTPUYECKOW LEMHU CO
CKOPOCTBIO HM3MEHEHHUS CHJIbI TOKa, IIOCTYJIaThl CIEUUAIbHOW TEOPHUH OTHOCHUTEIbHOCTHU
OifHITEHA);

AQHAIM3UPOBATh U OOBSACHATH KBAaHTOBBIE MPOLECCHl U SIBJICHMS, HCIONB3YS IOJOXKEHHS
KBaHTOBOHM ¢u3uku (ypaBHeHue DiHIITEHHA U1 PoTod(ddekra, mepBblii U BTOPOH MOCTYIATHI
bopa, mnpuHnIMNI cooTHOIEHUs HeonpenaenéHHocTel ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOTO YHMCENl U DHEPIUU B SJEPHBIX PEAKUMSIX, 3aKOH PaJHOAKTHBHOIO
pacmnaza);

ONMHUCBHIBATh (PU3MYECKHE TMPOLECCHl W SBICHHS, HCIONIb3Ysl BEJIWYMHBI: HANpsHKEHHOCTh
AIIEKTPUYECKOTO TIOJIA, MOTEHIMAl 53JEKTPOCTATUYECKOrO TOJs, pPa3HOCTh MOTEHIHUANOB,
IIEKTPOJBWIKYILAs CWJIA, WHAYKIMS MAarHUTHOIO IIOJIA, MarHUTHBIA IIOTOK, cwia AMimepa,
UHAYKTUBHOCTb, OJJIGKTPOJBIKYIAS CHUJIa CAMOMHIYKIMH, OSHEPrusi MarHuTHOTO MOJs
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TTOJIHAS SHEPTUsl, SHEPTUs MOKOSI CBOOOHOM
YaCTUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsifl Apa, SHEPTHsl CBS3H A1pa;
OOBSICHATh OCOOCHHOCTH NPOTEKAHUS (PU3MUECKUX SBICHUM: AJIEKTPOMArHUTHAs HWHIYKIIHSA,
CaMOMHIYKIMS, PE30HAHC, MHTep(pEepEeHLIUs BOJIH, AU(paKLus, JUCIIEPCHs, TIOJHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuii 3¢ ekt (horoaddexr), anbda- u 6era-pacnas saep, ramma-
U3Iy4eHue szep, GU3ndecKre NPUHIMIIBI CIEKTPAIbHOTO aHAIN3a U paboThI J1a3epa;



OTIPE/ICNIATh HANPABICHUE MHAYKIIMA MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI AMrepa U
cunel JlopeHiia;

CTPOUTH M300paKEHUE, CO3/]aBAEMOE TUIOCKUM 3€pPKajoM, TOHKOHN JIMH30M, U PACCUUTHIBATH €TO
XapaKTEePUCTUKH;

MPUMEHSATh OCHOBOIIOJIAralollie aCTPOHOMHUYECKUE MOHSATHUS, TEOPUH M 3aKOHBI JUIsl aHAIW3a U
00BSICHEHUST (PU3MUYECKHX IIPOIIECCOB, NMPOUCXOMSIIMX B 3BE3AaX, B 3BE3AHBIX CHCTEMaxX, B
MEXTaJIaKTUYECKOM cpefie; IBUKEHUS HEOECHBIX T, IBOJIOLNY 3BE3/] U BeenenHoi;

MIPOBOJIUTh MCCIICIOBAaHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYHMH C HMCIOJIB30BAaHUEM IPSMBIX
U3MEpPEHUI, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATHh PE3yJIbTAThl IMOJYYCHHOM
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIC TPAaPUKOB C Y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH
W3MEPEHUM, JIeJaTh BBIBOJIBI IO pe3yiibTaTaM HCCIIeI0BaHMUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIWYWH, TIPU 3TOM BBIOMPATh ONTHUMAIbHBIN
METOJI W3MEPCHHs, OICHUBATh aOCOJNIIOTHBIE M OTHOCHTEIbHBIC IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPCHHUIA;

MPOBOJIUTH OMBITHI MO TPOBEPKE MPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATH HSKCIICPUMEHT,
co0upaTh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, aHAIM3UPOBATh MOJIYYEHHBIE Pe3yJIbTaThl U JeNaTh
BBIBOJ O CTaTyC€ MPEUI0KEHHON THIIOTE3HI;

OTKCHIBATh METObI MOMYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOroaaTh IpaBmia 0E30MacHOTO TPyJa MPHU MPOBEACHUN HCCICAOBAHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, MPAaKTUKyMa M Y4eOHO-HUCCIIEeNOBATENIbCKOW M MPOEKTHON NEeATEIbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

pemarh pacuéTHBIC 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJIaHHOM (PM3WYECKON MOJENbl0: Ha
OCHOBaHWHW aHaJN3a YCJIOBUS BBIOMPATh (U3NYCCKUE MOJECIH, OTBEUAIONIUE TPEOOBAHUSAM
3aJa4u, IPUMEHITH (POPMYJIIbL, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNAThl PU3UUECKUX TEOPHId IPU
WCIIOJIb30BAHUM MAaTEMaTUYECKHX METOJOB PEIICHUS 3a7a4, TPOBOJUTh PacuéThl HA OCHOBAHUU
UMEIOIINXCSA JaHHBIX, aHAJIM3UPOBATh PE3YIbTaThl M KOPPEKTHUPOBATH METOIBl PEIICHUS C
Y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

peliaTh KayecTBEHHbIE 3aJauu, TPeOyIolue MPUMEHEHHUs 3HAHUI M3 pa3HBIX pa3fesioB Kypca
GU3MKY, a TaKk)Ke MHTETpallud 3HAHUN W3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA!
BBICTpAaUBaTh JIOTHUECKYIO IIEMOYKY PpACCY)KIEHUH C OMNOpod Ha U3y4yeHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKHUE SBIICHNUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHWUS Ui OOBSICHEHHS OCHOBHBIX MPUHIUIOB pPabOTHI
W3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOJUTH MPUMEPHI BKIIaJ]a POCCHMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;
AQHAIM3UPOBATh M OIEHUBATh IOCIEICTBUS OBITOBOW U TPOM3BOACTBEHHOHN €ATEIbHOCTU
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCAMH, C TO3UIIMA IKOJIOTHIYECKOM 0€30TacHOCTH,
MPEJICTABICHUI O PAIlMOHATILHOM TMPUPOJIONONH30BAHUH, a TAKXKE Pa3yMHOM HUCIOIb30BaHUU
JTOCTYKCHU N HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
MPUMEHSTh pPAa3IU4YHbIe CIOCOOBI PAa0OTHl ¢ HHpOpMAIUEH (U3HUUECKOTO COACpPKAHUS C
WCIIOJTIb30BAHUEM COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOJOTHH, TPH OSTOM HCIIOJIH30BAThH
COBpEeMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPEeabSIBICHUS
yu4eOHOW ¥ HAYYHO-TIOMYJISIPHOW WHQPOpPMAIUU, CTPYKTYPUPOBAHHUS ¥ HWHTEPIIPETANAN
uH(pOpMallMK, TOIYYEeHHOW U3 pa3jIMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJTy4aeMyro HH()OPMAITUIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIITNXCS 3HAHU,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHHUKA HHPOPMAIIHH;

MIPOSIBJIATh OPTraHU3AIMOHHBIE W TIO3HABATEIbHBIE YMEHHsI CaMOCTOSITEILHOTO MPHOOPETEHUS
HOBBIX 3HAHHI B MPOIIECCE BHIMOTHEHUS MPOCKTHBIX U y4eOHO-UCCIIEIOBATELCKUX padoT;
paboTaTh B TPYIIE C KMCIOJHEHHWEM PAa3IMYHBIX COIHAIBHBIX POJICH, TUIAHUPOBATH PabOTy
TPYNIBI, PAMOHAIBEHO PACIpPEIeNiTh ACSITEIIbHOCTh B HECTAHAAPTHBIX CUTYAIHSIX, aJIeKBATHO
OIICHUBATDH BKJIQJ KXKIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBaeMOM MTPOOJIEMBI,



MPOSIBIISATE MOTHBAIMIO K Oynymeld mpoecCHOHANBHON IEATEIbHOCTH IO CHEIUAIBHOCTSIM

(UBUKO-TEXHUYECKOTO MPOHUIIS.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

NQ 1'[/1'[ HaumenoBanue pa3aeiioB U TEM IIPOTPaMMBbI KomnuectBo yacos aneKTPOHHI)H)Ie
o0Opa3oBaTenbHbIC
Bcero | Konrponbnsie | PECYPCHI
paboTEI
11 Hay4yHbI meToA NO3HaHWA NPUPOAbI 5 C:\
UTtoro no pasaeny 5
2.1 KnHemaTtuka 10 1 CA
2.2 OnHamuka 11 1 CA
2.3 CraTuKa TBEpAoro Tena 4 C:\
2.4 3aKOHbl COXpaHEHMA B MexaHuKe 10 1 C:\
WTtoro no pasaeny 35
3.1 OCHOBbI MOJIEKY/IAPHO-KMHETUHECKOW TEOPUM 15 1 C:\
3.2 TepmoayHammnKa. TennoBble MaLLNHbI 20 1 C:\
3.3 ArperaTHble cocTosiHMA BewecTea. Pa3oBbie 14 1 (OR
nepexoapi
WTtoro no pasaeny 49
4.1 neKTpryeckoe nose 24 1 C:\
4.2 MOCTOAHHbIN 3NEKTPUYECKMIA TOK 21 1 CA
43 TOKM B pa3INYHbIX cCpeax 6 CA
WToro no pasgeny 51
OBIIEE KOJIMYECTBO YACOB I10 140 8
ITPOI'PAMME
TEMATHYECKOE IIVIAHUPOBAHHUE
11 KJIACC
No i/ | HanmeHnoBaHue pa3aenoB U TEM MPOTPaMMBbI KonuuectBo yacon DNEeKTPOHHBIbIE
oOpasoBarenbHbIe
Bceero | Kontponbsabie | PECYPCHI
paboTHI
11 MarHutHoe none 14 CA
1.2 INeKTPOMarHUTHasa MHAYKUMA 13 1 CA
MTtoro no pasaeny 27
2.1 MexaHu4yeckune KonebaHus 10 CA
2.2 INeKTPOMarHUTHble KosebaHua 15 CA
2.3 MexaHn4yeckme 1 31eKTPOMArHUTHbIE BOJIHbI 10 1 CA
2.4 OnTtuka 25 1 CA
WToro no pasaeny 60
3.1 OcHoBsbl CTO 5 CA
WToro no pasgeny 5
4.1 KopnycKkynapHO-BOIHOBOM iyann3m 15 CA
4.2 ®unsmka atoma 5 C:\
4.3 ®un3MKa aTOMHOrO A4Pa U 31eMeHTapHbIX 5 CA
yactuy,
UTtoro no pasaeny 25
5.1 DNemMeHTbl aCTPOHOMUK U aCTPOPU3INKK 12 C:\
UTtoro no pasaeny 12




6.1 Cuctematmsaums n obobuieHne NnpeameTHoro 11 C:\
cofepKaHuna 1 onbiTa AEeATENbHOCTH,
NPUOBPEeTEHHOIO NPU NU3y4eHMM Kypca PU3nKK
10 -11 knaccos
WToro no paspeny 11
OBUHIEE KOJIMYECTBO YACOB 11O 140 8
INPOI'PAMME
MNOYPOYHOE INIJIAHUPOBAHHUE
10 KJIACC
No ri/1 | Tema ypoxka KomnyectBo yacos JlaTa JlaTa
miaH | akr
Bcero KoHTpoinbHbIE
paboThI
1. ®un3mnKa — pyHAaMeHTaIbHaA HayKa O 1 04.09.
npupoae. HayyHbin MeTod NO3HaHUSA U 2023
MeToAbl uccaenoBaHna GU3NYECKUX ABAEHUN
2. DKCNepumeHT 1 TeopuA B Npouecce No3HaHMA 1 04.09.
npuposbl. HabntogeHne 1 akcnepumeHT B 2023
dusuke
3. Crnocobbl usmepeHuns GU3NYECKNX BENUUYUH 1 06.09.
2023
4. ABCONOTHAA M OTHOCUTE/IbHAA NMOFPELLHOCTH 1 06.09.
namepeHui GU3NYeCcKnX BENYMH 2023
5. MogaenuposaHue B pusmke. Ponb un mecto 1 11.09.
$u13MKM B bopMMpoBaHMM COBPEMEHHOM 2023
Hay4YHOW KapTWUHbI MUPa, B NPaKTUYECKOW
OEeATeNbHOCTU Nto4el
6. MexaHundyeckoe asuxeHue. Cuctema otcyeTa. 1 11.09.
OTHOCUTENIBHOCTb MEXaHUYECKOTO ABUMKEHUA. 2023
Mpamas n obpaTHanA 3a4a4M MexaHUKK
7. Pagunyc-BekTOp MaTepmnasibHOM TOYKM, Ero 1 13.09.
NPOEeKLNM Ha OCN KoopAnHaAT. TpaekTopuA. 2023
MNepemeuteHme. CKOpoCTb. X npoekumn Ha
OCM KOOpANHAT
8. PaBHOMepHOE NPAMOAMHENHOE ABUMKEHME. 1 13.09.
paduryeckoe onncaHme paBHOMEPHOro 2023
NPAMONANHENHOIO ABUXKEHNA
9. CnokeHune nepemeLLeHnin U CKOpoCTen. 1 18.09.
PeweHune 3apay 2023
10. | HepasHOMepHOe ABMMKeHWe. MrHoBeHHasn 1 18.09.
CKOpOCTb. YckopeHue. MpamonnHenHoe 2023
OBWXKeHWe C MOCTOAHHbIM YCKOPEHNEM
11. | M'paduyeckoe onmcaHne NPAMOANHENHOTO 1 20.09.
OBUXKEHMA C NOCTOAHHbIM YCKOPEHMEM 2023
12. | CeobogHoe nageHue. YckopeHue cBoboaHOTO 1 20.09.
nageHuaA. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH, 2023
YCKOPEHUA OT BPEMEHU N UX TPadUKm
13. | dsuxkeHue Tena, 6polLeHHOro nog, yrnom K 1 25.09.
rOpPU3OHTY 2023
14. | KpusonnHeiiHoe asuxeHue. [IsuxeHne no 1 25.09.




OKPY*KHOCTU. Yrn10oBan v IMHENHaA CKOPOCTb. 2023
Mepuop v yactoTa. LleHTpocTpemutensHoe u
No/IHOE YCKOopeHue
15. | KoHTponbHas paboTa no Teme "KuHematuka" 27.09.
2023
16. | MepsblIii 3aKOH HbloToHA. MHepunanbHble 27.09.
cucTembl OTCYETA. MNMPUHLKMN OTHOCUTENBHOCTU 2023
Manunesa. HemHepunanbHble CUCTEMbI OTCYETA
17. | Cuna. PaBHoAelcTBYIOWan cuna. Bropoit 02.10.
3aKOH HbloToHa. Macca 2023
18. | Bsanmopeiictene Ten. TpeTuit 3akoH HbtoToHa 02.10.
2023
19. | NpuHLUMN cynepno3unumm cun. PelueHne 3agad 04.10.
Ha NpMMeHeHue 3aKOHOB HbloToHa 2023
20. | 3aKOH BCEMMPHOIO TATOTEHMS. 04.10.
OKBMBAIEHTHOCTb FPAaBUTALMOHHOM U 2023
MHEePTHOM macchbl
21. | Cuna TAMKECTU M ycKopeHue cBoboaHOro 09.10.
nageHua 2023
22. | AsuxkeHue HeBeCHbIX Tefl U UX UCKYCCTBEHHbIX 09.10.
CNyTHUWKOB. NepBasa KocMmMyeckaa CKOPOCTb. 2023
3aKoHbl Kennepa
23. | Cuna ynpyroctun. 3aKkoH lNyka. Bec Tena 11.10.
2023
24. | Cvna TpeHus. Mpupoga v BUABI CUA TPEHUA. 11.10.
[BUXKeHune B MUAKOCTU U rase C Y4ETOM CU/IbI 2023
COMPOTUBAEHMA Cpeabl
25. | Nasnenue. lmapoctaTMyeckoe Aas/ieHue. 16.10.
Cvna Apxumepa 2023
26. | KoHTponbHas pabota no Teme "[uHamuka. " 16.10.
2023
27. | A6contoTHo TBepaoe Teno. MocTynatenbHoe u 18.10.
BpallaTenbHOe ABUMXKEeHWe TBepaoro Tena 2023
28. | MOMEHT CU/Ibl OTHOCUTENBHO OCK BPaLLLEeHUA. 18.10.
Mneyo cunbl 2023
29. | CnoxkeHue cu, MPUIOKEHHbIX K TBEPAOMY 23.10.
Teny. UeHTp TaXKecTn Tena. Ycnosua 2023
paBHOBeCKA TBEPAOro Tena. Buapl
paBHOBecKA
30. | PeweHue 3agau 23.10.
2023
31. | Umnynbc maTepuanbHOM TOUYKK, CUCTEMbI 25.10.
MaTepUaNbHbIX TOYeK. LLeHTp macc cuctembl 2023
MaTepuanbHbiX TOUYEK. Teopema o0 ABUKEHUN
LEeHTpa macc
32. | UMnynbC cubl N U3MEHEHWE UMMYJ/ibca Tena. 25.10.
3aKOH COXpaHeHMA Mmnynbca. PeakTnsHoe 2023
OBVXKeHWe
33. | MOMEHT nmnynbca maTepuanbHON TOUKN. 08.11.
MpepcTaBieHne 0 COXPAaHEHMN MOMEHTA 2023
MMMYNbCA B LLEHTPANbHbIX MOAAX
34. | PeweHue 3agay 08.11.

2023




35. | PaboTa cu/ibl Ha MaloM U Ha KOHEYHOM 13.11.
nepemeweHnn. Npadpuueckoe npeacraBaeHune 2023
paboTbl cubl. MOLWHOCTb CUAbI

36. | KnHeTuuecKkan sHeprus. Teopema 06 13.11.
N3MEHEHUN KNHETUYECKOW SHEPTUK 2023
MaTepUanbHON TOYKK

37. | MoTeHUMaNbHbIE U HENOTEHLMANbHbIE CUNMbI. 15.11.
MoTeHuManbHasa sHeprua. Bropas 2023
KOCMMYECKasA CKOPOCTb

38. | TpeTba Kocmuueckasa ckopocTb. CBA3b paboTbl 15.11.
HenoTeHUMasbHbIX CUN C USMEHEHNEM 2023
MEXaHMNYEeCKOWN IHEPIrUM CUCTEMDbI TeN. 3aKOH
COXPaHEHWNA MEXaHUYECKOM SHEPTUM

39. | Ynpyrue v Heynpyrmue CTO/IKHOBEHMUSA. 20.11.
YpasHeHue bepHynnu ana naeanbHowm 2023
KUOKOCTH

40. | KoHTponbHas paboTa no teme "3aKoHbl 20.11.
COXpPaHeHUs B mexaHuke" 2023

41. | Pa3suTME NpeacTaB/ieHnit o npupoae 22.11.
Tennotbl. OCHOBHble nonoxxeHuna MKT. 2023
Ondodysna. bpoyHoBCKOe ABUKEHUE

42. | CtpoeHMe razoobpasHbIX, 3KUAKUX U TBEPAbIX 22.11.
Ten. XapaKkrep ABUXKEHMA N B3aUMOAENCTBUSA 2023
YyacTuL, BellecTBa

43. | Macca v pa3mepbl MONEKYA (aTomoB). 27.11.
Konunyectso Bewectsa. lNoctoaHHaa ABoragpo 2023

44. | Temnepatypa. Tennosoe pasHosecue. LLikana 27.11.
Lenbcua 2023

45. | PeweHwue 3agau 29.11.

2023

46. | WoeanbHblit ras. [a30Bble 3aKOHbI 29.11.

2023

47. | YpasHeHne MeHaeneesa-KnaneipoHa. 04.12.
PeweHue 3agau 2023

48. | A6contoTHas TemnepaTtypa. 3akoH [anbToHa 04.12.

2023

49. | M3onpouecchl B uaeanbHOM rase ¢ 06.12.
NOCTOAHHbIM KOJINYECTBOM BELLECTBA 2023

50. | I'padurueckoe npeacrasneHne N30NPOLLECCOB: 06.12.
n3otepma, usoxopa, u3obapa 2023

51. | OcHoBHoOe ypaBHeHue MKT 11.12.

2023

52. | PeweHune 3agau 11.12.

2023

53. | Ceasb abcontoTHOM TemnepaTypbl 13.12.
TepMOANHAMMYECKO CUCTEMbI CO cpeaHel 2023
KMHETMYECKOM 3Hepruein noctynaTesibHoro
TENN0BOro ABUMKEHUA €€ YacTul,

54. | O606bLeHne 1 cucrtemaTnsaLma sHaHUN Mo 13.12.
Teme "OcHoBbl MKT" 2023

55. | KoHTponbHasa pabota no teme "OcHosbl MKT" 18.12.

2023

56. | TepmoauHamuueckas cuctema. 3agaHume 18.12.




BHELWHMX ycnosuit gnsa T cuctembl. BHewHue
W BHYTPeHHMe napameTpbl. MapameTpbl T,
CUCTEMbBI KaK CpeHME 3HAYEHUA BENNUUNH,
OMUCHIBAKOLLMX €€ HAa MUKPOCKOMUYECKOM
YPOBHe

2023

57.

Hynesoe Hayano TepMOAUHAMUKMU.
CamonpounsBonbHasa penakcauua T cuctembl
K TeNN10BOMY paBHOBECUIO

20.12.
2023

58.

Moaenb naeanbHOro rasa B TepMmoamMHaMuKe.
YcnoBus NPUMEHUMOCTM 3TOM MOAENu

20.12.
2023

59.

YpasHeHne MeHaeneeBa-KnaneiipoHa u
BblpaXKeHue A1a BHYTPEHHEN 3Heprum

25.12.
2023

60.

BbiparkeHue a1a BHYTPEHHEN 3Heprum
0ZHOATOMHOTO MAeabHOrO rasa.
KBasucTaTMyecKkme 1 HecTaTuyeckume
npoteccsl

25.12.
2023

61.

dnemeHTapHan paboTta B TepMOANHAMUKeE.
BbluncneHue paboTbl no rpaduKy npouecca Ha
pV-guarpamme

27.12.
2023

62.

Tennonepeaaya Kak cnocob nsmeHeHus
BHYTpeHHel aHeprumn T cuctemsl 6e3
coBeplueHns paboTbl

27.12.
2023

63.

KoHBeKUMSA, TeNA0NPOBOAHOCTb, U3/lyYeHne

64.

Konunyectso Tennotbl. TeNn10EMKOCTb Tena.
YaenobHaa u moaspHasa Ten10EMKOCTU
Bel,ecTBa. YaenbHasa TenaoTa cropaHus
TOoNnNMBA

65.

Pacuyét konnyectsa TennoThbl npu
Tenaonepenaye

66.

MoHATHe 06 agmMabaTtHom npouecce. NepBbliit
3aKOH TEPMOANHAMMKM

67.

KosimuectBo TenioTbl M paboTa Kak Mepbl
N3MeHeHWsa BHYTPeHHel aHeprum T/, cuctembl

68.

BTOpOWi 3aKOH TePMOANHAMUKN ANA
PaBHOBECHbIX N HEPABHOBECHbIX MPOLLECCOB.
HeobpaTMMOCTb NPMUPOAHbIX MPOLLECCOB

69.

MpUHUMNbI AeNCTBUA TENNOBbIX MawuH. KMNA

70.

MakcmmanbHoe 3HadeHue KA. Lukn KapHo

71.

PeweHune 3apay

72.

JKoN0orMYeckme acneKkTbl UCNOb30BaHUA
TennoBbix ABuratenei. Tennosoe
3arpasHeHne oKpyKaloLLei cpeabl

e i

73.

PeweHune 3apay

74.

0606LeHMe M CUCTEMATU3ALLMUA 3HAHWUI NO
Teme "TepmoauHamumKa. Tennosbie MallnHbI"

75.

KoHTponbHasa paboTa no teme
"TepmoauHamumka. Tennosble MaLlMHbI"

76.

MNapoobpasoBaHMe N KOHAEHCAUMS.
McnapeHue n Kunenue. YaenoHaa Tennota
napoobpasoBaHua

77.

HacblWweHHble 1 HeHaCbIWeHHble napsbl.
KayecTBeHHasA 3aBUCMMOCTb NJIOTHOCTU U
AaBaeHnA HacblWwWeHHOro napa ot




TeMnepaTypbl, UX HE3aBUCUMOCTb OT 06 BEMaA
HacbILWEHHOro napa. 3aBMCUMOCTb
TemnepaTtypbl KUNEHUA OT AaB/IEHUSA B
KUOKOCTU

78.

BnakHOCTb Bo3ayxa. ABCoNtoTHas U
OTHOCUTE/IbHAs BNAXKHOCTb

79.

PeweHue 3apay

80.

Teéppaoe Teno. Kpucrannmyeckme u
amopdoHble Tena. AHM30TPONKUA CBOICTB
KpUCTanaos

81.

MNnasneHne n Kpuctannmsauma. YaenbHan
TennoTa nnasneHua. Cybanmaums

82.

Jedopmaumm TBEpAOro Tena. PactaxkeHune n
cKatume. Casur. Moagynb HOHra. Mpeaen

ynpyrux gedopmaumi

83.

TennoBoe pacliMpeHmne KNLKOCTeN U TBEPAbIX
Ten. AHrapMOHN3M TENI0BbIX KonebaHui
YyacTuL, Bew,ecTsa

84.

MNpeobpa3oBaHue aHeprun B $pasoBbixX
nepexonax

85.

YpaBHeHue Tennosoro 6anaHca

86.

PeweHue 3agau

87.

MoBepxHOCTHOE HaTAXKeHue. KanunnapHole
ABneHuA. [laBneHne noa UCKPUBIEHHOW
NMOBEPXHOCTbIO }KMAKoCTU. Popmyna Jlannaca

88.

O606LieHMe U cucTeMaTM3aLuma 3HaHUIM No
Teme "ArperaTHble COCTOAHMA BELLECTBa.
dazosble nepexoapl"”

89.

KoHTposibHaa paboTa no Teme "ArperaTHble
cocTonaHuA BellecTBa. Pa3osble nepexoapl”

90.

dNeKTpusauna Ten n eé NponasBaeHuns.
dneKkTpuyeckuii 3apag. [iga snaa
3/IeKTPUYECKMX 3apAa0B. [IPOBOAHMKMY,
ONINEKTPUKU 1 NONYNPOBOAHMUKN

91.

dnemeHTapHbIN 3N1EeKTPUYECKUI 3apas. 3aKOH
COXpaHeHWs 31IeKTPUYECKOTO 3apsasa

92.

B3sammogeincteue 3apaaos. TouedHble
3apAapl. 3aKoH KynoHa

93.

PeweHune 3apay

94.

3J'IeKTpVI‘-IECKOE none. Ero p,eﬁcmme Ha
IN1IEKTPNYECKMe 3apAaabl

95.

HanpAKEHHOCTb 3/1eKTPUYECKOTO NOAA.
Mpo6HbIl 3apAa,. JIMHUK HANPAKEHHOCTM
aneKkTtpuyeckoro nons. OgHopoaHoe
aNeKTpuyeckoe none

96.

MNoTeHUManbHOCTb 3/1eKTPOCTAaTUYECKOro
nonA. Pa3HOCTb NOTeHUMAN0B U HAaNpAXKeHne

97.

MoTeHuManbHaA sHeprma 3apaga 8
aNeKTpocTaTnyeckom none. NoteHuman
9/1EKTPOCTAaTUYECKOro nona

98.

CBA3b HANPAXEHHOCTM NOAA U PA3HOCTH
NOTEHLMANO0B ANA 3/1IEKTPOCTAaTUUYECKOro Nons

99.

MprUHLMN CynepnosnLmmn 3NeKTPUUYECKUX




nonem

100. | PeweHwne 3apau

101. | None ToyeuHoro 3apsaaa. Nose paBHOMEPHO
3apArKeHHon coepbl

102. | Mone paBHOMEPHO 3aPAXKEHHOTO MO 06BEMY
wapa. None paBHOMEPHO 3apAKeEHHOM
6eCKOHEeYHOM NI0CKOCTH

103. | MpoBOAHMKM B 31EKTPOCTaTUUECKOM MNoJie.
YcnoBue paBHOBecUsA 3apaa0B

104. | OnaneKTpUKM 1 NoNYNpPOBOAHUKN B
3/IEKTPOCTATUYECKOM NoJie

105. | KoHaeHcaTop. INeKTPOEMKOCTb
KOHAEHCATopa. DNEKTPOEMKOCTb NAOCKOro
KOHAeHcaTopa

106. | MapannenbHoe coeAnHEHNE KOHAEHCaTOPOoB

107. | NMocneposaTtensHoe coeauHeHne
KOHAEHCAaTOpPOB

108. | SHeprus 3apsaKeHHOro KoHAeHcaTopa

109. | PeweHwne 3apay

110. | ABuKeHune 3apaKeHHOWN YacTuLbl B
OAHOPOAHOM 3/1EKTPUYECKOM Nose

111. | PeweHme 3apau

112. | O6o6LeHne un cucTemaTm3saLma 3HaHU No
Teme "IneKTpuyeckoe nose"

113. | KoHTpobHas paboTa no Teme
"SneKTpuyeckoe none"

114. | Cuna ToKa. MOCTOAHHDIN TOK. YcnosuA
CYLLEeCTBOBAHMA NOCTOAHHOIO 3/1EKTPUYECKOro
TOKa

115. | UcTouHMKM ToKa. HanpsaxeHne n 3[C

116. | 3akoH Oma Ans yyacTka uenu. dneKTpryeckoe
COMpoOTUBAEHME

117. | 3aBMcMMOCTb CONPOTMBAEHMS OAHOPOAHOMO
NPOBOZHWKA OT €ro AJINHbI U MJIoWaan
nonepeyvyHoro ceyeHus

118. | YaenbHoe conpoTtusieHune BeLecTsa.
PeweHwue 3agau

119. | NocneposatensHoe, NapannenLHoe,
CMeLlaHHOe coeguHeHne NPOBOAHNKOB

120. | PacuéT pa3BeTBNEHHbIX INEKTPUYECKUX Lienen.
Mpasuna Kupxroda

121. | PeweHwne 3apay

122. | PaboTa 3N1EKTPNYECKOrO TOKA. 3aKoH [xoy s
—/JleHua

123. | PeweHwne 3apay

124. | MolwHOCTb 31EeKTPUYECKOro ToKa. Tennosas
MOLLIHOCTb, Bblaensaemas Ha pe3uncrope

125. | PeweHwne 3apay

126. | 24C v BHyTpeHHEee CoONPOTUBIEHNE NCTOUYHMKE
TOKa

127. | 3akoH Oma Ans NoAHOM (3aMKHYTOM)
SNEKTPUYECKON LLenu

128. | PeweHwne 3apay




129. | MoLWHOCTb UCTOYHMKA TOKA 1

130. | KopoTKoe 3amblkaHue 1

131. | KoHAgeHcaTop B LEenu NOCTOAHHOIO TOKa 1

132. | PeweHue 3agau 1

133. | O606LeHMe 1 cMCTEMATU3aLLUA 3HAHWUI NO 1
Teme "MoCTOAHHbIN 3NEeKTPUYECKUNI TOK"

134. | KoHTponbHasa pabota no teme "MocToAHHbIN 1
3N1IeKTPUYECKMI TOK"

135. | dnekTpuyecKkas NPOBOAMMOCTb Pa3NYHbIX 1
BELLECTB. DNEKTPUYECKUIA TOK B METaNNAX.
CBepxnpoBogMMOCTb

136. | dneKkTprUeckuii TOK B pacTBopax 1 pacnnasax 1
3NeKTPonTOB. 3aKoHbl Papagen ana
3NeKTpoan3a

137. | dneKkTpuyeckuii Tok B rasax. Mnasma 1

138. | dneKkTpUUeECKUii TOK B BaKyyme. BakyymHble 1
npubopbl

139. | dneKkTpUYECKNiA TOK B MOAYNPOBOAHMKAX 1

140. | NonynposoaHMKoBble NpubopsbI 1

OBUHIEE KOJIMYECTBO YACOB 110 140

INPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

o @usuka: Mexanuka. YriryosieHHbIH ypoBeHb: 10 kiace: yueOnuk / I'. 1. Mskumes, A. 3.
CunsikoB — 9-e uz ., crepeorurt.- M.:JIpoda, 2020. — 510, [2]c.: ui.

e Ousuka: MonekymnsipHas ¢usuka. TepmoauHamuka. YTayOneHHBIH ypoBeHb:10 kiacc:
yuebnuk / I'. S. Mskumies, A. 3. CunskoB — 9-¢ u3n., crepeorun.- M.:[poda, 2020. —
351, [1]c.: ni.

e Ouszuka: DneKTpoJuHaMuKa. YTiyOneHHslid ypoBenb:10- 11 xmaccwl: yuebnuk / I'. Sl
Msikuies, A. 3. CunsikoB — 9-¢ 3., crepeorutt.- M.: [lpoda, 2020. — 476, [4]c.: un.

o @usuka: Komnebanust u BOJHBL. YTinyOneHHBIM ypoBeHb:l1 kmacc: yueOnuk / I'. Sl
Msikuies, A. 3. CunsikoB — 9-¢ u3n., crepeorutt.- M.: [lpoda, 2020. — 350, [2]c.: .

o ®dusuka: OnTHKa U KBaHTOBas (u3uKa. YTrinyoneHHbIH ypoBeHb: 10 kimacc: yuebnuk / I
S. Msikues, A. 3. CunsikoB — 9-e u3j., ctepeotuil.- M.:[poda, 2020. — 410, [2]c.: u.

o Puiukesuu A.I1. ®usnka. 3agaunuk. 10-11 k1. — 12-e uzn. — M.: JIpoda,2016. — 188c.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e  KoMruiekTsl Ui poBeieHus J1abopaTOPHBIX padoT;

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

e Boakog B.A. YHUBepcaJbHbIE TOYPOUHbIE pa3padboTku no ¢usuke.10 kmacc.- M.: BAKO,
2016. -420c.;

e Boznkos B.A. YHuBepcaibHbIe TOypOUHbIE pazpaboTku no ¢usuke.l1 kmacc.- M.: BAKO,
2016. -464c.;

e Mapon A.E. ®usuka. 10 knacc: nunaktuueckue Matepuansl / A.E. Mapon, E.A. Mapos.
—6-e uzn., - M.: [Ipocda, 2018.- 140c.;

e Mapon A.E. ®uzuka. 11 xnacc: aunaktudeckue marepuanst / A.E. Mapon, E.A. Mapon.
—6-e u3n., - M.: [Ipocda, 2018.- 143c.;

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e DrekTpoHHOE yueOHOe u3nanue. JlabopaTopHbie paboTsl o ¢usuke. 10 kimacc. — M.:
Hpoda, 2006

e DjexkTpoHHOe yuebHoe u3nanue. Jlaboparopuslie paboTsl o ¢usuke. 11 kimacc. — M.:
Hpoda, 2006

e KommiekT AMCKOB ¢ HAOOPOM JAEMOHCTPALIMOHHBIX OMBITOB MO Kypcy ¢usuku 10-11
kmaccel, 2018
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