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[TporpamMMma 1o ¢u3mKe Ha ypOBHE CpPeIHEro o0Iero oopazoBaHus pa3padoTaHa HA OCHOBE MOJIOKCHHH U TPEOOBAHUN K Pe3y/IbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBarenbHON mporpammsl, npenacraBieHHbIX B PI'OC COO, a takxke ¢ yu€toMm denepaqbHO paboueld MporpaMMbl BOCITUTAHUS H
Konnenuun npenogaBanus yuebnoro mpeamera «@usmka» B oOpa3oBarenbHbIX opranuzanusax Poccuiickoit depepannu, peanusyromUX OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

[Tporpamma mo ¢usuke omnpenenser o0s3aTenbHOE MPEAMETHOE COAEp)KAaHHE, YCTAHABIMBACT PEKOMEHAYEMYIO IOCIIEA0BATEIbHOCTh U3YUEHUS
TEM U pa3lieloB yueOHOro npeaMera ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJIOTMKU Y4eOHOTO Mpoliecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyuatomuxcs. [Iporpamma mo ¢usuke Maér TpEACTaBICHHWE O MEJAX, COACPXKAHWH, OOIIeH cTpaTerud OOYYCHHs, BOCIHMTAHUS W Pa3BUTHI
oOyuaroluxcs cpeicTBaMu yueOHoro npenmMera «Pusnkay Ha yriyOJaéHHOM ypOBHE.

N3ydyenue kypca ¢u3uku yriayOiaEHHOTO YpOBHS MO3BOJISIET pealin30BaTh 3a/ayd MPOPECCHOHATBHOW OpPUEHTAIlMU, HANPAaBJICHO Ha CO3/IaHue
YCJIOBHH JIJIsl MPOSIBJICHUSI CBOMX MHTEJUICKTYAJIbHBIX U TBOPUECKUX CITOCOOHOCTEHN Ka)IbIM OOYYArOIIUMCS, KOTOPhIE HEOOXOIUMBI ISl IPOIOKCHU S
o0pa30BaHMs B OpraHU3alugX NpoPecCHOHATBHOTO 00pa30BaHUsl MO PA3INYHBIM (U3UKO-TEXHHUYECKUM U MH)XEHEPHBIM CIEIIHAIbEHOCTSIM.

B mporpamMe mo ¢usuke OmpenensioTcs IUIAaHUPYEMble pPe3yNIbTaThl OCBOCHUS Kypca (M3MKH Ha YpOBHE CpeaHero oOImero oOpa3oBaHUS:
JUYHOCTHBIC, METalpeIMeTHbIe, MpeAMeTHbIe (Ha YrayOnéHHoOM ypoBHe). HaydHO-MeToI0IOTMYecKOil OCHOBOM Il pa3paboTkKu TpeOOoBaHM K
JMYHOCTHBIM, METAlpeAMETHBIM M TPEIMETHBIM pe3yiabTaraM OOYyYaroIIHWXCsl, OCBOMBIIMX IMPOrpamMMmy MO (U3MKE Ha YPOBHE CpEIHEr0 OOIIEero
o0Opa3oBaHMs HA YIITYOJIEHHOM YPOBHE, SIBJISETCSI CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PM3UKM Ha YTiyOJIEHHOM YpOBHE, B TOM YHCJIe IPEIMETHbIE Pe3yIbTaThl O rofaM o0yueHHUs;
cojiepkaHue yueoHoro npeamera «Dusmkay mo rogaM o0ydeHus.

[Tporpamma mo ¢Qu3MKe MMEeT MPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJIB30BaHA YUMTEISIMU (U3UKU JJIi COCTABICHHUS CBOUX PabOUYMX
MIPOrPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBA€T TBOPYECKYIO MHMLMATHBY YyUuTeNlell M MpPeJoCTaBiIS€T BO3MOXKHOCTH Ul peau3allMi pPa3INuHBIX
METOJIMYECKUX MOIXO0JI0B K MPENOAaBaHUI0 (PU3UKU Ha YIIIyOJIEHHOM YpOBHE MPHU YCIOBHH COXPAaHEHUS 0053aTeIbHOM YacTH CoiepKaHUsl Kypca.

®du3uka Kak Hayka 0 Haubosee oOUIMX 3aKOHAX MPHUPOIbI, BBICTYIAas B KayeCTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJa B
cucreMy 3HaHM 00 okxpykatomeMm wmupe. IIkonpHBIH Kypc GHU3MKH — CHCTEMOOOpa3yIOUIM A €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBJICHMM, M3y4aeMbIX XUMUeEH, Ounonoruei, ¢puznueckoil reorpapueii 1 acTpOHOMHEH.
Hcnonb3oBaHue W aKTHBHOE NpPUMEHEHHE (PU3MUYECKUX 3HAHWN ONpENeNuIo XapakTep M OypHOE pa3BUTHE pa3HOOOpa3sHBIX TEXHOJIOTUH B cdepe
SHEPreTHKH, TPAHCIOPTAa, OCBOEHHUS KOCMOCA, MOJIyYE€HUsI HOBBIX MaTEPHUAJIOB C 3aJJaHHBIMU CBOMCTBaMU. 3yueHnne Gpu3mku BHOCUT OCHOBHOM BKJIAJ B
(dbopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromierocs, B (OpMUpOBaHHE YMEHUN NPUMEHSTh HAy4YHbI METOJ MO3HAHMS IpH
BBITIOJTHEHUHN UMH Y4EOHBIX HCCIEI0BaHUH.



B ocHOBY Kkypca (u3MKH Ha ypOBHE CpelHero oOuiero o0pa3oBaHMs MOJIOKEH PsII MJCH, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIUIBI €ro
IIOCTPOCHMS.

Hoea yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBJISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPKHUT MaTepuall U3 BCEX pas3fesioB (PU3MKH,
BKJTIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoen zenepanuzayuu. B coorBeTcTBUM C HEll MaTepuan Kypca GU3UKH 00BbEIUHEH BOKPYr (QHU3MYecKUX Teopuil. Beaymum B kypce siBIsieTcs
(opMHpOBaHKE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanys npeamnonaracT UCHodb30BaHHE T'YMaHUTAPHOTO MOTeHIMANA (PU3MYECKONH HAayKH, OCMBICIICHHUE CBSI3U
pa3BuTHA (PU3UKHU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH M SKOJIOTHYECKUMHU MPOOIeMaMHu.

Hoesn npuknaonoii nanpasenennocmu. Kypc pusuku yrnmyOon€HHOro ypoBHsI HpearojiaraeT 3HAKOMCTBO C IMUPOKUM KPYIOM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPUIOKEHUH M3Yy4eHHBIX TEOpHH M 3aKOHOB. Ilpum 3TOM paccmMaTpuBalOTCs Ha YpOBHE OOIMIMX MPEACTABICHUH M COBPEMEHHBIE
TEXHUYECKHUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoes 3Kkonozuzayuu peanin3yercs MoCpeACTBOM BBEJICHUS 3JICMEHTOB COJCPKAHMUS, MOCBSIIEHHBIX KOJOIMUYSCKUM IPo0IeMaM COBPEMEHHOCTH,
KOTOpbIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXKICHHs MPOOIeM PalMOHAILHOTO MPHPOIONOIb30BAHHUS U IKOJIOTHUECKON
0€30I1aCHOCTH.

OcBoenune cojiepxaHus MPOTpaMMBI MO0 (PU3UKE MOHKHO OBITh MOCTPOCHO HA MPHUHIIUIAX CHCTEMHO-IEATEIbHOCTHOTO Toaxoxaa. s dusuku
peanu3anus dTUX MPUHLIUIOB 0a3upyeTcs Ha MCHOJIb30BAaHHU CaMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK TOCTOSHHO JEHCTBYIOIIETO (akTopa ydeOHOTro
nporecca. [l yriryOnéHHOTO ypoOBHS — 3TO CHCTEMa CaMOCTOSTENIBHOTO YUYSCHHYECKOTO DKCIEPHMEHTA, BKIIIOYAIOIIETO (POHTAIBHBIC YUCHHYECKHE
OTIBITHI IPY M3YYEHHH HOBOTO Marepuaia, 1abopatopHble paboThl M pabOTHI MpakTUKyMa. [Ipr 5TOM BO3MOKHBI J1Ba CrIoco0a peanu3anuu GHU3HIecKoro
MpakTUKyma. B nepBoM cirydae nmpakTHKyM npoBoauTcs 6o B kKoHIe 10 u 11 kiraccoB, mubo0 mociie nepBoro ¥ BTOPOTo MOTYTrOJAUM B KAXKIOM U3 3THX
KJaccoB. BTopoii cnocod — 3To uHTErpamnus paboT MpakTUKyMa B CUCTeMY J1a00opaToOpHBIX paboT, KOTOpPBIE MMPOBOJATCS B MPOIECcCe U3yUEeHUs pasjera
(rembr). Ilpu 3TOM moj pabOTaMU TPAKTHKyMa MOHUMAETCS CaMOCTOSTEIBHOE HCCIEIOBAHUE, KOTOPOE MPOBOJMTCS 1O PYKOBOJCTBY CBEPHYTOTO,
00001EHHOr0 BUAa 6€3 MoImaroBoi HHCTPYKILIUU.

B nporpamme 1o gusmuke cucrema y4eHHUECKOTO SKCIIEPUMEHTa, Tab0paTOPHBIX paboT M MPaKTUKyMa Mpe/icTaBlIeHa eAUHBIM repeuyHeM. Brioop
TEMaTUKHU JUI 3TUX BUJOB YUYEHMUECKUX MPAKTUYECKUX pabOT OCYILECTBISETCS YYaCTHUKaMH 00pa30BaTeIbHOIO MpoLecca UCXO0Id U3 0COOEHHOCTeH
MOYPOUYHOTO IJIAHUPOBAHUS U OCHalIeHus1 kabuHera ¢puzuku. [Ipu 3ToM obecrieunBaeTcs OBaeHUe 00YJIaOIUMHICS YMEHUSIMU ITPOBOIUTH MIPSMBIE U
KOCBEHHbBIE U3MEpPEHUSs, UCCIIeI0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH U IIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHMe yaenseTcs peleHnI0 PACUE€THBIX U KaueCTBEHHBIX 3a/1ad. [Ipu 3ToM 1151 pacu€THBIX 3a/1ay MPUOPUTETOM SBIISIFOTCS 334U C
SIBHO 33/ITAaHHOW W HESIBHO 3aJJaHHON (PU3UYECKON MOJIENBIO, TTO3BOJISIFOIINE MPUMEHSTh U3yYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJHOTO pa3jela
Kypca, TaKk M MHTErpupys NpPUMEHEHUWE 3HaHUM U3 pa3HbIX pazzaenoB. 11 KayecTBEHHBIX 3aJady NPUOPUTETOM SBISAIOTCS 3a/laHusl Ha



00bsICHEHUE/TIpe/ICKa3aHne MPOTEKaHUS (PU3MUECKUX SBJICHUN M MPOIECCOB B OKpYXKAroOIIeH >KU3HHU, TpeOyrome BeiOopa (U3NYECKONH MOJAEIH s
CHUTYaIlH NPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CIIeUeHUI0 y4eOHOro mpolecca Kype (GU3uKH yriayO0iaEéHHOTO
YpOBHS HA YPOBHE CPEAHETO O0Iero o0pa3oBaHUs JODKCH M3Y4aThCs B YCIOBHSX MpeIMETHOro kabwHera. B kaOuHeTe (QU3MKH JTOIKHO OBITh
HeoOxonuMoe 1abopaTopHOe 00OPYAOBAaHUE AJIS BBIMOJIHEHHS YKa3aHHBIX B MporpamMMme Mo (PU3MKE YUYEHHYECKHX OIBITOB, JIA0OPATOPHBIX paboT U
paboT mpakTUKyMa, a TAaK)Ke IEMOHCTPAI[HOHHOE 000PYIOBaHHE.

JleMoHCTpalioHHOE 000pynOBaHUE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIIMIIOM MHUHUMAJIBHON JTOCTATOYHOCTH U OOECHEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B MporpaMMe Mo (PU3WKe KIFOYEBBIX JAEMOHCTpPALMN IS WCCICIOBAHMS W3YYaeMbIX SBJICHHM M MPOIECCOB, SMIUPUYCCKUX H
(byHITaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHIH.

JlaboparopHoe ob6opynoBaHHe i1 YYEHUYECKHX MPAKTHUECKUX paboT GopMHUpYyeTCs B BUIE TEMaTHYECKHMX KOMIUIEKTOB U OOECIeYMBaEeTCs B
pacuére OJHOrO0 KOMIUIEKTa Ha JBYX oOydarommuxcs. Temarndeckue KOMIUICKTHI J1a00paToOpHOTO 00OPYAOBaHHS IOJDKHBI OBITH MOCTPOCHBI Ha
KOMIUIEKCHOM HCIOJIb30BAaHUHU aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE IIU(PPOBLIX J1a00paTOpU.

OCHOBHBIMH LEIISIMH HU3YyUCHUA (1)I/ISI/IKI/I B O6I_I_ICM 06p330BaHI/II/I SABJIAKOTCA:

(dbopMUpOBaHHE WHTEpECa W CTPEMIICHUS OOy4JaIONIMXCS K HAyYHOMY HM3YYCHUIO TPHPOJBI, Pa3BUTHE HMX HHTEIUICKTYAIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEN;

pa3BUTHE IPEJICTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (OPMUPOBAHKE UCCIEA0BATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK Pe3y/ibTaTa U3YYeHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dhopMHUpOBaHHE YMEHUM OOBSICHATH SBJICHUS C UCIIOIB30BAHUEM (PU3MUECKUX 3HAHUIN M HAYYHBIX JJOKA3aTEIbCTB;

(dhopMUpOBaHUE MTPEICTABICHUM O PO (PU3HUKH JIJISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TIPEACTABJICHHN O BO3MOXHBIX cdepax Oyaymed mnpodecCHOHATBHONW eATeTbHOCTH, CBA3aHHBIX C (U3UKOW, MOJATOTOBKA K
JanbHenIeMy oOyu4eHHUI0 B 9TOM HaIPaBJICHUU.

JlocTr)keHHe ITUX Ieiel 00ecleunBaeTCsl PEIICHUEM CIEAYIOIIMX 3a7ad B MpoIecce M3y4deHUs Kypca (pU3MKHM Ha ypOBHE CPEIHEro oOIiero
o0pa3oBaHMs:

npuoOpeTeHne CUCTEMbI 3HAHUKH 00 O0mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOUAs MEXaHHMKY, MOJIEKYIAPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;



(dhopMUpOBaHHE YMEHHI MPUMEHSATh TCOPETHUECKHUE 3HAHUS IJIsT OOBSCHEHUS (DU3MUECKUX SBICHHUHN B NMPUPOJE W ISl MIPUHSITHS MPAKTUYECKUX
pELICHH B TIOBCEIHEBHOM JKU3HU;

OCBOEHHUE CIIOCOOOB PEIICHMs PA3IMYHBIX 33]a4 C SIBHO 3aJJaHHON (PU3UUECKON MOJENBIO0, 33/1a4, IOPa3yMEBAOIINX CaAMOCTOSTEILHOE CO3IaHNe
(bu3HUECKOi MOJIeNH, aICKBAaTHON yCIIOBHSIM 33/1a4H, B TOM YHCJIC 3a/1a4 HH)KEHEPHOT'O XapaKTepa;

IIOHMMAaHUC (1)I/I3I/I‘ICCKI/IX OCHOB 1 IIPpUHIHUIIOB I[CﬁCTBPIH TCXHUYCCKUX YCTPOﬁCTB N TCXHOJIOTMYECKHUX ITPOLUECCOB, UX BIUAHHUA HA OKPYKAIOIITYIO
cpeny;

OBJIA/ICHUE METOJJaMH CaMOCTOSATEIBHOTO IJIAHWPOBAHUS U MPOBENEHUS (PU3HMUECKUX HIKCIEPUMEHTOB, aHAIM3a M WHTepIpeTaluu UH(POpMaIH,
OIIpelEICHUS JOCTOBEPHOCTH IOJIy4EHHOIO PE3y/IbTaTa;

CO3JIaHKE YCJIOBUU JIJISl PA3BUTHUSI YMEHHUI IPOCKTHO-MCCIICIOBATEIBCKOM, TBOPUYECKOM JIEATEIILHOCTH;
pa3BHTHE UHTEpeca K chepaM MpodecCHOHATLHOM IeATEIBHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBun ¢ tpeboBanusmu I'OC COO yriyOnéHHbli ypoBEHb M3yueHUs: yueOHoro npeamera «Pu3nkay Ha YpOBHE CPEAHEr0 OOLIEro
00pa3oBaHMs BEIOUPAETCS 00YUAIOIUMHUCS, TUIAHUPYIOLUMHU MTPOJOKEHHE 00pa30BaHus MO CIEHUAIBHOCTAM (PU3UKO-TEXHUYECKOTIO IPOQUIIS.

Ha u3yuenue ¢usuxu (yrinyOnéHHbIM ypoBeHb) Ha ypOBHE cpelHero obuiero odpasoBanust orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5
4yacoB B Hezeln0), B 11 kimacce — 170 gacoB (5 4acoB B HENETIO).

[Ipenyiaraemslii B mporpamMme 1o (usuke nepeueHb J1a00paTOPHbIX U MPAKTHUECKUX paboT SABJISETCS PEKOMEHAO0BAaHHBIM, YUUTEIb JIeNaeT BEIOOp
IIPOBEEHUS JIaOOPATOPHBIX padOT U OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yUaromuxcs.

COIEPKAHUE OBYYEHUS

10 KJIACC
Pasznen 1. Hayunblii MeTO MO3HAHNUS PUPOABI.
dwusuka — pyHgaMeHTanbHas Hayka o nmpupoje. HaydHblil MeTO/ MO3HAHUS U METOABI UCCIIeTOBAaHUS (PU3NIESCKUX SBIICHUM.
DKCIIEpUMEHT U TeOpHs B TIPOIECCe MO3HaHUs TpUpoibl. Habmronenne u SKkCepuMeHT B PU3UKe.

Crioco0rb1 n3mMepeHus: GU3NYECKUX BETUUYHH (aHAIOTOBbIE U IU(POBBIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).



[TorpemnocTn u3mMepeHuit GU3MUECKUX BEIUYUH (a0COMIOTHAS M OTHOCHTEIbHAS).

MogenupoBanue (GU3NUECKUX SBICHUH U MPOIECCOB (MaTepuanbHas TOYKA, aOCONIOTHO TBEPAOE TENO, MACAIbHAS KHUJIKOCTh, HICAIbHBINA Tas3,
TOueuHbIN 3apsn). ['unoresa. @uznueckuil 3aKOH, TPAHUIIBI €ro MpUMeHUMOoCTU. Pu3ndeckas Teopusl.

Poinb 1 MecTO Gpu3nKu B OPMHUPOBAHUHN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIbHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.

W3mepenue cuipl TOKa M HAIPSHKEHUS B LIS MOCTOSHHOTO TOKA MTPH MOMOIIY aHAJIOTOBBIX M U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.
3HaKOMCTBO ¢ LU(ppoBoii 1abopaTopueit o ¢pusuke. [Ipumeps! n3mepeHust GU3MUECKUX BEIUYMH IPU TOMOIIY KOMIBIOTEPHBIX TaTYUKOB.

Pa3zpen 2. Mexanuka.
Tema 1. Kunemamuka.

MexaHan4decKkoe JBIKCHHC. OTHOCHTEIBLHOCTh MEXaHUUECKOTO JABHKCHHA. Cucrema otcuéra.
HpHMaﬂ n O6paTHaH 3aJa4yl MCXaHHKH.
PaI[I/IyC'BCKTOP MaTepI/IaHLHOﬁ TOYKH, €0 NPOCKINH Ha OCH CUCTEMbI KOOPAHUHAT. TpaeKTopI/m.

[Tepemerienne, ckopocTh (CpeiHsss CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE MaTepUalbHON TOUKM, MX HPOEKIMH Ha OCH CHUCTEMbI
koopauHaT. CrojkeHne nepeMeIieHni U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE NPSAMOJIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHS U ITyTH MaTEpUAIbHON TOUYKH OT
BPEMEHHU U UX IpaPUKH.

CBoOogHOE mazeHue. YcKopeHHe cBOOOJHOro mnaieHus. JIBrkeHue Tena, OpOIIEHHOro MOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOpPJMHAT,
CKOpPOCTH M YCKOPEHHUSI MaTepHaIbHON TOUKH OT BPEMEHU U UX IPpauKH.

KpuBonuneiinoe neuxenne. J[BikeHne MaTepuanbHOW TOYKU MO OKPYKHOCTH. YTJIOBas W JIMHEHHas cKopocTh. [leproa u gactoTa oOparieHus.
[lenTpocTpemMurenbHOe (HOpMaIbHOE), KacaTelIbHOE (TAaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTePUATHbHOM TOUKH.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMUECKHUE MPOLIECCHI: CIUIAOMETD, JABHKEHUE CHApPSIOB, LICMIHbIE, IIECTEPEHYATHIE U PEMEHHBIE Mepeaayn,
CKOPOCTHBIE JIU(PTHI.



Jemoncmpayuu.

Mopenb cucteMbl 0TCUETa, WUTIOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOsl UCCIIEqOBaHUS IBUKECHUN.

NnnrocTparnus nmpeaenbHoro nepexoa 1 i3MepeHne MIrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBHKEHHI C UCTIOJIb30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3yxe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGimrotenne IBYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

Hamnpanenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHMe MyTeH, TPAEKTOPU, CKOPOCTEH IBH>KEHMS OJJHOTO U TOTO K€ Tela B Pa3HbIX CUCTEMAX OTCUETA.
Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3yuenne HepaBHOMEPHOTO JBMXKCHHUS C IIEJIBIO OMPEIETICHISI MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus npu IpsIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUXKEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUYKEHUH.

W3mepenue yckopeHus cBOOOTHOTO MajeHus (PEKOMEHI0BAaHO MCIONIb30BaHUE IIU(PPOBOIl TabopaTopun).

W3ydenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTANBHO. [IpoBepKka rumoTes3sl 0 MpsAMON MPOMOPIIMOHATFHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTBIO TEJIA.

W3ydenue nBuKeHUs Teja 10 OKPYKHOCTH C MTOCTOSTHHOM M0 MOZYJIO CKOPOCTHIO.

HccnegoBaHue 3aBUCUMOCTHU nepuoaa O6paH_[eHI/I$I KOHHNYCCKOI'O MasiTHUKA OT €ro mapaMeTpoOB.



Tema 2. lunamuxa.

Ilepbit 3axkoH Herotona. Mueprumansabelie cuctemsl orcy€ra. [IpmHumn orHocurensHOocTH [amwiies. HewnepuuanbHblE CHUCTEMBI OTCYETA
(ompenenenue, MpUMEpHI).

Macca tena. Cuina. [IpuHiun cyneprno3uuuu cuil.

Bropoii 3akoH HproTOHA 1151 MaTepUAIBHOM TOYKH.

Tpernii 3akoH HpIOTOHA [UIs1 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh IPAaBUTALlMOHHON U MHEPTHOW MacCCHI.

Cuna TspKecTU. 3aBUCHMOCTh YCKOpPEHHUSI CBOOOJHOTO MaJieHUsI OT BBICOTHI HAaJ MOBEPXHOCTHIO IMIIAHETHI U OT TeorpaduyecKoil MIUPOTHI.
JIBrokeHre HeOECHBIX Te M X CIYTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koadduument tpenns. Cuna conpoTuBICHUs MPU ABMKEHUN TEla
B JKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIHLHOTO JABUKECHUSI.

HNasnenue. I'mapocrarnueckoe gasieHue. Cuna Apxumena.

Texuuueckue yCTpOfICTBa 1 TCXHOJIOTHYCCKHUEC MMPOLCCChI: MOJUIUITHUKH, ABUKCHUC HCKYCCTBCHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habntoienue ABM>KEHUS Tell B MHEPLHUATbHBIX M HEMHEPIMATBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenue JABYX NUJIMHAPOB UK IApOB pa3H0171 MacCChbl C OTMHAKOBBIM YCKOPECHUEM OTHOCHUTECIIBHO HeHHepHHaHBHOﬁ CHUCTEMBI OTCUETA.
CpaBHEHME paBHOICHCTBYIONIEH MTPUIIOKEHHBIX K TNy CHJI C TPOU3BEICHUEM MACChl TeJla Ha €r0 YCKOPEHHE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBencTBoO CHUJI, BOSHUKAIOIUX B PE3YJIbTATC BSaHMOﬂeﬁCTBHH TECII.



N3mepenne mace 1o B3auMOIEUCTBHIO.

HesecomocTs.

Bec Tena nmpu yckopeHHOM MoAbEME U Ta/ICHUH.

IlenTpobexHbIe MEXaHU3MBI.

CpaBHeHHE CUJT TPEHUS TTOKOS, KAYSHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxym.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU ABMXKEHUHU OpycKa 110 HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUYKEHUS OpycKa 110 HAaKJIOHHOM IJIOCKOCTU Ha 33/1aHHOE PACCTOSIHUE OT €r0 MacChl.
HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux JedopMaliuu.
W3ydenue qBUKEHHS CUCTEMBI TEJ, CBSA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErKuil OJI0K.

N3mepenne kodppuiinerTa TPEHUs Mo BENUIHUHE yrIIoBOro koadduimenta 3aBucuMoctu Fop(N).

WccnenoBanue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM KO3 (UIIMEHTOM TPEHUS.

N3ydeHue nBuKEHUS IPpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOoe Teno. [locTynarenbHoe U BpamiareabHOe JBUXKEHHE TBEPAOro Teaa. MOMEHT cuibl OTHOCHUTENBHO OcH BpaiieHud. [lnedo
cwiibl. ClIoKeHHEe CUIT, TPUIIOKEHHBIX K TBEpIoMY Teny. LleHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeA.
YcroitunBoe, HEYCTOMUNBOE, OE3pa3INYHOE PABHOBECHE.

Texnuueckue YCTpOﬁCTBa 1 TCXHOJIOTHYCCKUC MMPOLCCChI: KpOHIlITCfIH, CTpOHTeHBHBIﬁ KpaH, peméTanHe KOHCTPYKIIUU.



Jemoncmpayuu.

VYcoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmuKym.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOrO TeJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO IUIOIIAIb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mmexanuxe.

NMiynsc MmaTeprallbHONM TOYKH, CUCTEMBI MAaTEpUAIbHBIX TOYEK. LIeHTp Macc cucTeMbl MaTEpUANIBHBIX TOYEK. TeopeMa O ABMKEHUHU LIEHTpa Macc.

NMnynbc cuiibl 1 13BMEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

MomeHT uMITysibca MaTepuainbHON TOUKH. [IpencraBienne o COXpaHEHMM MOMEHTA UMITYJIbCa B IEHTPAJIBHBIX MOJISX.

PaGora cuibl Ha MaJIOM 1 Ha KOHEYHOM IepemelieHuu. I'paguueckoe npeacraBieHue padoThl CUIIBL.

MOUHOCT CHIIBL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHNN KHHETUYECKON SHEPTUM MaTepUaIbHOM TOUKH.

[ToreHnuansHble W HENOTEHIMAIbHbIE CWibl. [loTeHuuanbHas sSHeprus. lloTeHuManbHas SHEPrHs YHIpPYro AeOPMHPOBAHHOM MPYKUHBI.
[ToTenumanpHast >HEPrus Tejaa B OJHOPOJHOM TPaBUTAIMOHHOM moJie. IloTeHnuanbHas SHeprus Tejla B IPaBUTALMOHHOM I10JI€ OJHOPOJHOIrO IIapa
(BHYTpH U BHe 11apa). Bropas kocMuyeckas ckopocTb. TpeTbst KOCMHUECKasi CKOPOCTb.

CBs3b pa6OTI)I HECMOTCHIUAJIBHBIX CHJI C UBMCHCHHEM MEXaHUIEeCKOM OHCPIrur CUCTEMBI TCII. 3aKkoH COXpaHCHUA MEXaHUYIECKOM OHECPTHH.



VYupyrue u Heynpyrue CTOJIKHOBEHMSL.
VYpaHenue beprym 1uist ueanbHOM )KUIKOCTH KaK CJIECTBUE 3aKOHA COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

TexHuyeckue ycCTpoilcTBa M TEXHOJOIMYECKHE MPOIECCHI: JBH)KEHUE PaKeT, BOJOMET, KOMEP, MPYKUHHBIM MUCTONET, TUPOCKOI, (QUTypHOE
KaTaHUe Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BHKEHUE.

W3mepenne MOIHOCTH CHJIBL.

V3MeHeHue sHepruu Teja Ipyu COBEPILIEHUH PabOoThI.

B3anMHbIe IpeBpallleHHAs] KHHETUYECKON U IOTEHIMAIIBHON YHEPTUN ITPU ACHCTBUU HA TEJIO CHJIIbI TSDKECTH U CHJIIBI YIPYTOCTH.
CoxpaHeHue dHepruu npy cBOOOAHOM a/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopmnuie padomoi, nPAKMUKYM.

N3mepenne ummyibca Tesaa o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.
CpaBHEHNE U3MEHEHNS UMITYJIbCA TEJNA C UMITYJILCOM CHUJIBI.

HccnenoBanue coxpaHeHUs: MMITYJIbCA PU YIPYTOM B3aUMOJEHCTBHH.

N3mepenne KNHETHYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMAIbHOM SHEPTUU NPY>KUHBI C pabOTON CUIIBI TPEHUS.

OHpC,[[eJIeHI/IG paGOTBI CHJIbI TPCHUS IPU ABUKCHUU TEJIA 11O HaAKJIOHHOM IINIOCKOCTH.



Pa3nea 3. MosekyaspHas (pUM3MKa ¥ TEPMOAHHAMHUKA.
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TTOJIOKEHUS MOJIeKysipHO-KuHeTn4Yeckor Teopun (MKT), ux onbitHoe ob6ocHoBanue. (uddys3us. bpoyHoBckoe nBrkenue. Xapakrep
JBUKCHHSI M B3aMMOJCHCTBHS YaCTHUI] BellecTBa. MOJENIM CTPOCHUS Ta30B, )KHUJIKOCTEH U TBEPABIX Tl U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojeseil. Macca u pa3mepsl MoJiekyn (aTomoB). KonuuectBo BemectBa. [locrosiunas ABoraapo.

TemnoBoe paBaoBecue. Temmneparypa u ciocoOsl e€ n3mepenus. [lkana temneparyp Llenscust.

Mopeinb n1eanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH: YaCTULBI I'a3a IBUXKYTCS XaOTHUECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHBL. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcomroTHas Temmneparypa (mkana temmeparyp KensBuHa). 3akoH JlambToHa.
W3omporieccsl B uaeanbHOM raze ¢ IOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHrne H30MpoIeccCoB: H30TepMa, H30X0pa, u300apa.

CBsi3p MEXJly JaBICHHEM U CpeIHEN KUHETHMUECKON 3HEpruell MOoCTYNAaTEIbHOro TEIUIOBOrO JBMKEHMSI MOJIEKYJ MJICANbHOIO ra3a (OCHOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHUECKOM TEOPUH UI€AIbHOTO rasa).

CBsi3bp a0CONIOTHOW TeMIEpaTyphl TEPMOJUHAMUYECKONW CUCTEMBI CO CPEHENH KMHETUYECKOW SHEprueil MoCTynareabHOro TerIOBOro ABHKEHUS
€€ JacTHil.

TexHUYeCKHEe yCTPONCTBA U TEXHOJIOTHUUECKHE MPOIECCHI: TEPMOMETP, OAPOMETP, TOJTyUSeHHE HAHOMATEPHAJIOB.
Hemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHUIl BEILIECTBA.

Monens OpOYHOBCKOTO JTBUKEHHUSI.

Buneoponuk ¢ 3anuckio peaqbHOTO OPOYHOBCKOTO JABUKEHUS.

Juddysus xunkocreil.

Mogens onbita llTepHa.

[IpuTsixeHne MoneKyi.

Moaenu KpUCTaUIMYECKUX PELIETOK.



Habntonenue u ncciegoBaHne H30IpoIeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHUS TEIUIOBOTO PaBHOBECHS MPHU TEIIOOOMEHE MEXKIY Tropsiueid U XOJIOAHON BOIOM.
W3ydenne n30TepMUUYECcKOro npoiecca (peKOMeH0BaHO UCIOIb30BaHue HU(PpoBoii 1aboparopun).

N3ydeHnne n30XopHOro mporecca.

N3ydenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunboi.

Tepmonunamuueckas (TJ) cuctema. 3amaHue BHEUIHUX YCJIOBHM JUIsI TEPMOJMHAMHYECKOW CHUCTEMbl. BHEIIHME W BHYTPEHHHE MapamMeTphl.
[TapameTpbl TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAUYCHUS BEJIMUMH, OMHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TepmoanHaMuku. CaMONpOn3BOJIbHAS peaKcalis TEpMOAMHAMUYECKON CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopenp maeanbHOro rasa B TEPMOJAMHAMHUKE — CHCTEMa YpaBHEHHU: ypaBHeHHe MenpeneeBa—KnanelipoHa M BBIPAKEHHME ISl BHYTPEHHEU
JHEPIrUU. YCJIOBHUSA NPUMEHMMOCTH 3TOM MOJENIN: HU3Kasg KOHLIEHTpalUs YacTWL], BBICOKHE TeMIlepaTypbl. BelpakeHue i BHYTPEHHEH SHEPruu
OJIHOATOMHOT0 HJICAJIBHOTO Ta3a.

KBa3ucraTnueckne u HECTATUYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMOJMHaMUKe. Beruricnenue paboTsl 1o rpaduky mporecca Ha pV-1uarpaMme.

Tenﬂonepez(aqa Kak croco0 H3MEHEHUs BHYTpeHHCﬁ SHCPrun TCpMOHHHaMH‘{CCKOﬁ cucTemMbl 0e3 COBCPLICHUMA pa6OTLI. KOHBCKI_II/IH,
TCIIOMMPOBOAHOCTDL, U3TYUCHHUC.

KonunuectBo Temnotsl. TemnoémkocTs Tena. Y aenbHas U MOJISIpHAs TEIJIOEMKOCTH BelllecTBa. Y paBHeHHe Maiiepa. Y enbHas TemioTa CropaHus
TorutBa. Pacu€T konmmuecTBa TEIJIOTHI TIpH Terutonepeaade. [lonstue 06 annabaTHOM mporiecce.

[lepBbiii 3akOoH TepMoAMHAMHUKU. BHyTpeHHssi sHeprusi. KommuecTBo TemnoTel M paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH OSHepruu
TEPMOAVMHAMUYECKON CUCTEMBI.



Bropoii 3akoH TepMOAMHAMUKH JIJIs PABHOBECHBIX MPOIECCOB: Yepe3 3aJaHHOE PABHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI IPOXOJIUT
eIMHCTBEHHAas aanabaTta. AGCOIIOTHAs TeMIepaTypa.

Bropoii 3akoH TepMOAMHAMUKY JJIsi HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaTh TEIUIOTY OT 0oJiee XOJIOIHOro Tejia K 0oJiee HarpeTomMy
6e3 komnencanun (Knaysuyc). HeobparumMocTs npupOaHBIX IPOIIECCOB.

[Tpuniune! aeiictBus TemaoBbix MamuH. KIT/I.

Makcumanbnoe 3nauenue KII. [uka Kapno.

DKOJIOTMYECKHUE aCHEeKThI UCII0JIb30BaHUs TEIUVIOBBIX JABUrarelsieid. TemnoBoe 3arps3HeHre OKpYKaroLel Cpeibl.

TexHudeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE IMPOILIECCHl: XOJOAWIBHUK, KOHIUIIMOHED, NU3CIbHBIA M KapOIOpaTOPHBIA JBUTaTENH, MapoBas
TypOuHa, TMOJy4YeHHE CBEPXHU3KUX TEMIeEpaTyp, YTWIH3AIUS «TEIUIOBBIX» OTXOJOB C UCIHOJIB30BaHHWEM TEIJIOBOTO HACOca, YTUIU3alus
OMOOPTaHMYECKOTO TOILIMBA JIJISl BRIPAOOTKH «TETIOBOWY H AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHne TemMnepaTypsl IPU aI1a0aTHIECKOM PaCIIHPEHUH.

Bo3nymHoe orauso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

Uccnenoanue agrnabaTHOrO mpoiiecca.

KommbrorepHbie MOIEH TETIOBBIX JIBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nadbopamopmnsvie padomaot, nPAKMUKYM.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnegoBanue nponecca OCTbIBaHUS BCIICCTBA.

HccnenoBanue aquabaTHOTO IpoIiecca.



N3y4yeHue B3auMOCBSA3U YJHEPTUU MEKMOJIEKYIIIPHOTO B3aUMOJCUCTBUS U TEMIIEPATYPbl KUIIEHUS )KUJKOCTEH.
Tema 3. Azpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl.
[TapooOpazoBanue u kKoHAeHcanus. VicnapeHue u KutieHue. Y JelibHas TEIUIoTa mapooopa3oBaHusl.

HaCBIH_ICHHBIe N HCHACBIIICHHBIC IIaphl. KadecrBenHass 3aBHCHMOCTH INUIOTHOCTH H JaBJICHUA HACBIIICHHOI'O0 IIapa OT TEMIICPATYpPhbl, HX
HE3aBHCUMOCTh OT 00bhEMa HACBIIICHHOTI'O I1apa. 3aBHUCHMOCTD TCMIICPATYPbI KUIICHUA OT AABJICHUA B ) KUAKOCTH.

BraxsocTs Bo3nyxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIIaXKHOCTb.

Teépmoe teno. Kpucrammmueckre u amopdHbe Tena. AHM30TPONUS CBOMCTB KpUCTA/UIOB. [InaBneHne m Kpuctamim3anus. YaenbHas TemioTa
iassenus. Cyonumarusi.

Hedopmaru tBEporo Tena. Pactsikenue u cxxarue. Cnsur. Moayns FOwra. [Ipenen ynpyrux nedopmammid.

TemoBoe pacmmpenne KXUAKOCTeH 1 TBEPABIX Tel, 00bEMHOE U TMHEHHOE paciiupeHne. AHrapMOHHU3M TETUIOBBIX KOJIEOAHUI 4aCcTHIl BEIIECTBA
KaK [IPUYMHA TEIJIOBOI'O pacIIMPEHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEPTUM B (Pa30BBIX Mepexoax.
VYpaBHeHuUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. KoadduunenT noBepxHocTHOTrO HaTskeHUsl. Kanwspasle apieHus. JlaBieHne noj UCKpUBIEHHON NOBEPXHOCTHIO
xuakoctu. Popmyia Jlamnnaca.

TexHUYEeCKHE yCTPONCTBA U TEXHOIOTUUECKHE MPOIECCHI: KUJIKUE KPUCTAILIBI, COBPEMEHHBIE MaTEPHAIIbI.
Hemoncmpayuu.

TennmoBoe pacumpeHue.

CBoiicTBa HaCHILIEHHBIX MAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

H3MCpCHI/IG CHJIBI TIOBECPXHOCTHOI'O HATSKCHUS.



OMBITHI ¢ MBUIBHBIMHU TJIEHKAMHU.

CmauuBanue.

Kanwmnspueie sBnenus.

Monaeny HEHLIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHusl U IUIaBJIEHUS KPUCTAIUIMUYECKOIO BEIIECTBA.

Buner nedopmanuid.

Habnronenue mansix qeopmanuii.

Yuenuueckuii sxkcnepumenm, nadopamopnsvie padbomot, nPAKMUKyM.

N3yueHnne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaenbHOU TEIIOTHI MJIaBICHUS JIbA.

N3yueHne CBOMCTB HACHIIICHHBIX ITAPOB.

N3mepenune abCoOTHOM BIIaXXHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.
N3mepenne koadduiirieHTa moBepXHOCTHOTO HATSKEHMUS.

N3mepenune monyns FOnra.

Hccnenoanue 3aBUCUMOCTH AeopMaIiiy pe3NHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY CHIIBI.

Pa3nen 4. DaekTpoanHaMuka.
Tema 1. dnekmpuueckoe no.e.

DnexTpu3aius Tel u e€ NposBiIeHUs. DIeKTpuUecKuil 3apsia. JIBa Buja s1eKTpuueckux 3apsaaoB. [IpoBOAHUKY, AUAIEKTPUKH U MTOTYIPOBOAHUKH.
DreMeHTapHBbIN JEKTPUIECKUN 3apsil. 3aKOH COXPaHEHMsI JIEKTPUUECKOTO 3apsizia.



B3aumoneiictsue 3apsioB. Toueunsle 3apsaasl. 3akoH Kynona.
OnexTpuueckoe nojie. Ero gelicTBrue Ha 3J€KTPUUECKUE 3apSAbl.
Hanpsx€anocts anexrpuyeckoro nosst. [IpoOusiii 3apsa. JInHuM Hanps)KEHHOCTHU 3IeKTpUdecKoro nosst. OMHOPOIHOE AIIEKTPUUYECKOE TOJIE.

[ToTeHIMaabHOCTh JEKTPOCTATHYECKOTO MOJsl. Pa3HOCTh MOTEHIMANIOB U HanpsbkeHue. [loTeHmanpHas dHEprus 3apsaa B JIEKTPOCTATHICCKOM
nosie. llorenmman snekTpocTaTUdeckoro mojs. CBs3b HANPsSHKEHHOCTH TMOJISI U PA3HOCTH TMOTEHUUANOB JUISl 3JEKTPOCTATUUECKOro TOJIs (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOJIHOTO).

HpI/IHI_[I/IH CYNEPIIO3UNIHNU IJICKTPUICCKUX MOJIEH.

[Tosre Toueunoro 3apsima. Ilose paBHOMEpHO 3apspkeHHOH cdepsl. [lome paBHOMEpHO 3apspDKeHHOTO Mo 00BEMY miapa. [loe paBHOMEpPHO
3apsHKEeHHON OeCKOHEYHOMU TIOCKOCTH. KapTuHb! MMHMIA HAPSDKEHHOCTH ATHX MOJIEH M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEH.

[TpoBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE. Y CIIOBHE PABHOBECHUS 3aPsIJIOB.

JIMAIEKTPUKH B 3JICKTPOCTATHUECKOM ToJIe. JIMaIeKTprudecKas pOHUIIAaeMOCTh BEIIECTBA.
Konnencarop. DnekTpoéMKOCTh KOHIEHCATOpa. DIEKTPOEMKOCTh TIOCKOTO KOHJICHCATOPA.
[MTapannensHoe coeqrHEHNE KOHIeHCAaTOPOB. [locnenoBarensHoe coeIMHEHNE KOHICHCATOPOB.
DHeprust 3apsHKEHHOTO KOH/IEHCATopa.

JIBrKeHue 3apsKeHHOM YaCTUIBI B OTHOPOIHOM DIICKTPUYECKOM TIOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMUYECKHME TMPOIECCHI: AJIEKTPOCKOI, DSIEKTPOMETpP, dSIEKTPOCTaTHYeCKas 3aluTa, 3a3eMJICHHE
3IEKTPONPUOOPOB, KOHIEHCATOPHI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.
Y CTpOUCTBO U MPUHLUIL ACHCTBUSA JIEKTPOMETPA.
DNEKTPUUECKOE M10JI€ 3apsKEHHBIX IAPUKOB.

3J'ICKTpI/I‘-IeCKOC TOJIC ABYX 3aps’KCHHBIX TNIACTHUH.



Mognens 3nekTpocTaTuueckoro reaeparopa (Ban ne ['paada).

[IpOBOJHUKY B 3JIEKTPUUYECKOM I10JIE.

DJIEKTpOCTaTUUYECKas 3alUTa.

YCTpoicTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSHHOM U IEPEMEHHONU EMKOCTH.

3aBHUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHIEHCATOPA OT IJIOMIAAM IIJIACTUH, PACCTOSHUS MEKy HUMH U TUDJICKTPUUYECKOU MPOHUIIAEMOCTH.
DHeprus AIEKTPUUECKOTO MO 3apsSXKEHHOT0 KOHIEHCATOPA.

3apsiika U pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

OrneHka cuJ1 B3aUMOICHCTBUS 3apSHKEHHBIX TEJI.

Habmroienue npeBpalieHus SHEPTUU 3apsKEHHOT0 KOHIEHCATOPa B SHEPTUIO U3ITyUEHUsl CBETOINO 1A,
N3yuenune npoTrekaHus TOKa B LIETIH, COAEPKAIIEH KOHIAEHCATOP.

Pacnipenenenue pasHOCTH MOTEHIIUATIOB (HAMPSKEHUS) TIPU TIOCIIEIOBATEIHHOM COSIMHEHNUN KOHIEHCATOPOB.
Uccnenosanue paspsga KOHAEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmosannwlit In1eKmpuyecKuil mokx.

Cuna toka. ITocTOSHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSHHOTO 3JIeKTpuyeckoro Toka. Mcrounnku toka. Hanmpsikenue U u DJ1C é.
3akoH OMa Uit yJacTKa LETH.

SHeKTpPI‘IeCKoe COIIPOTUBJICHHC. 3aBUCHMOCTD COIIPOTUBJICHUA OJHOPOAHOTO IMPOBOAHHKA OT €ro JJWHBI WU IJIOMAAN IMOINEPEUYHOTO CCUCHUA.
YaenbHOE COIIPOTUBJICHUEC BCUICCTBA.



[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COeTMHEHNE IPOBOJHUKOB. PacuéT pa3BeTBIEHHBIX d1ekTpudeckux neneil. [Ipasuna Kupxroda.
Pabota snexrpuueckoro Toka. 3akon Jxoyns—JIenma.
MOIHOCTB 3JIEKTPAYECKOT0 TOKA. TermroBas MOITHOCTD, BbLIEISIEMAas HA PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTUBIICHNE UCTOYHHUKA TOKa. 3akoH Oma Jjisl TIOJTHOHM (3aMKHYTOM) 3JIEKTpUUYECKON 11enr. MOIIHOCTh UCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

Konzaencarop B 1ienu NOCTOSIHHOTO TOKa.

TexHnyeckue ycTpoicTBa U TEXHOJIOTUYECKHE ITPOLIECCHL: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.
/emoncmpayuu.

W3mepeHue cuiipl TOKa U HAIIPSHKCHHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS U1 PE3UCTOPA, JIaMIIbl HAKaIMBaHUS U CBETOAUOAA.
3aBUCUMOCTh CONPOTUBIIEHUS [UJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIA U TIONIEPEYHOr0 CEYEHHS U MaTepHara.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS ITPU TOCTOSHHOM HAIPSKEHUH.

[Ipsamoe nzmepenune 2/1C. KopoTkoe 3aMbIkaHuE TalbBaHUUYECKOIO MJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIIEHUS.
CrniocoObl coeTMHeHNs: ICTOUHUKOB Toka, DJ[C Garapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IOJIFOCAMU MCTOYHUKA TOKA OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomoi, nPAKMUKYM.

HccnenoBanune cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COnpoTUBICHHS IPOBOTHUKOB.

HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKA OT HAITPAKCHUA [JIA JIaMITbl HAKaJIMBAHUA.



VYBenuueHue npejaena u3MepeHust amnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEeHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu 3/IC raqpBaHUYECcKOro 3J€MEHTa OT BpEMEHH MPU KOPOTKOM 3aMbIKaHHH.
HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKAY MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B IICTH.
HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

DneKkTpruyecKasi MPOBOJAUMOCTD PA3IMYHBIX BEUIECTB. DJICKTPOHHAS MPOBOAUMOCTH TBEPIBIX METAIJIOB. 3aBUCUMOCTh CONPOTHBIICHUSI METAJLIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

OneKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonauku. CoOCTBEHHAs M TPUMECHASI TPOBOIUMOCTH MOIYTPOBOAHUKOB. CBoiicTBa p—N-niepexoxaa. I1oaynpoBofHIKOBEIE TPHOOPHI.
DNEeKTPUYECKUH TOK B DJIEKTPOJINTAX. DIEKTPOIUTHYECKAs AUCCOLUAIMs. DaeKTpoaun3. 3akonsl Dapajest Ui 2JIeKTpoIn3a.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSITENbHBIN pa3psia. Paznuunble TUIIBI caMoCTOATENbHOTO pa3psiaa. Momanus. [lnazma.

Texnuueckue YCTpOfICTBa " IMPAKTHYCCKOC MMPUMCECHCHUC: I'a30pa3pAaHbIC JIaMIIbl, 3JICKTPOHHO-JTydCBasA TPY6KE[, MMOJIYITPOBOAHUKOBBIC HpI/I60pBIZ
ANOa, TpaH3UuCTOp, (1)OTOI[I/IOI[, CBCTOJHO/, I'aJIbBAHHUKA, pa(bI/IHI/IpOBaHI/Ie MC/IY, BBIIIJIABKA AJIIOMUHHA, SJICKTPOHHAA MUKPOCKOIIH.

Hemoncmpayuu.

3aBHUCHUMOCTBH COMPOTHBIICHUS METAJIJIOB OT TEMIIEPATypPHI.
[IpoBOAUMOCTB 3AEKTPOIUTOB.

3akoHbl anekTponnsa Dapases.

WckpoBoii pa3psa 1 IpOBOAMMOCTb BO3AyXa.

CpaBHeHI/Ie MIPOBOANMMOCTHU METAJIJIOB U IMMOJTYIIPOBOJHUKOB.



OAHOCTOPOHHSIS MPOBOUMOCTD TUO/1A.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.
Habnronenue snextpoinusa.

W3mepenue 3apsa 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKUuil NPAKTHKYM.

CriocoObl M3MepeHus: (U3MYECKUX BEIWYMH C HCIOJIB30BAHMEM AaHAIOTOBBIX W HU(POBBIX H3MEPUTENBHBIX MPHOOPOB M KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AGCOIIOTHBIE U OTHOCUTEIIbHBIE MIOIPEIIHOCTH U3MEepeHH (pu3ndeckux BeauunH. OLeHKa IpaHull OrPeHOCTeH.

[TpoBeneHNe KOCBEHHBIX U3MEPECHHM, UCCIICOBAHUIA 3aBUCUMOCTEH (DM3MUSCKUX BEIMYHMH, IPOBEPKA MPEIOKESHHBIX THIOTE3 (BBIOOp M3 pador,
OTMMCAaHHBIX B TEMAaTHUECKUX pazjienax «YYeHHUECKU IKCIIEPUMEHT, JTa00paTOPHbIe PabOThI, MPAKTUKYM»).

MesxknpeaMeTHbIe CBA3U.

Nzydenne kypca ¢usuku yray0iaéHHoOro ypoBHs B 10 Kiacce OCYyIIECTBISETCS ¢ YYETOM COJEPKATENbHBIX MEKIIPEIMETHBIX CBS3E€H C KypcaMu
MaTeMaTUKu, OMOJIOTUH, XUMHUH, Teorpadrul U TEXHOJIOTHH.

Meosicnpeomemnole NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEmO006 HAYYHO20 NO3HAHUA: SBIECHHE, HAay4yHbIH (akT, rumoresa, (usnyeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOeHUE, IKCIIEPIMEHT, MOJISIIMPOBAaHUE, MOJEh, U3MEPEHUE, TTOTPEITHOCTH MU3MEPEHHH, H3MEPUTEIbHBIE MTPUOOPHI,
udpoBas 1adbopaTopusl.

Mamemamuka: pelieHre CUCTeMbl ypaBHeHu#. Jluneitnas QyHkuus, mapabomna, runepbona, ux rpauku ¥ CBOMCTBa. TpUrOHOMETpUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPJAMHAT, CIOKEHUE
BEKTOPOB.

buonozua: Mexannueckoe BIKEHHWE B KUBOW mpupone, auddysus, ocMoc, TEIIOOOMEH 3JKHUBBIX OPTraHU3MOB, TEIIOBOE 3arpsi3HEHUE
OKpYJKaIoIIeW Cpeapl, YTUIU3alus OWOOPTaHWYECKOTO TOIIMBA IS BBIPAOOTKH «TEIJIOBOM» M SJEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE H
KallWJUISIPHBIE SIBJICHUS B IPUPOJE, JIEKTPUUECKUE SABJICHUS B )KUBOU IPUPOJIE.



Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs Macca, MOJydyeHHME HaHOMaTepHasioB,
TEIUIOBBIE CBOMCTBA TBEPIBIX TN, )KUAKOCTEH M ra3oB, KUIKUE KPUCTAILIbI, JIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAs JUCCOLMALIMS,
rajlbBaHuKa, JEKTPOHHAsI MUKPOCKOIIHSL.

TI'eozpagpusa: B1axxHOCTb BO31lyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHUH C HCHOJIb30BAHUEM MEXAHHU3MOB, YUYET CYXOro M JKMIKOTO TPEHUS B TEXHHMKE, CTaTUYECKUE
KOHCTPYKLUUHU (KPOHILUTEHH, peméryaTble KOHCTPYKLNN), UCIIOIb30BAHUE 3aKOHOB COXPAHEHUS MEXAHUKU B TEXHUKE (TMPOCKOI, BOAOMET U Jpyrue),
JIBUraTellb BHYTPEHHEr0 CropaHus, napoBasi TypOuHa, ObITOBOH XOJOAWIBHHUK, KOHIUIIMOHEP, TEXHOJIOIMU IMOJIyYEHHUs] COBPEMEHHBIX MaTepHaJIoB, B

TOM YHCJIC HaAHOMATCpUaJOB, W HAHOTCXHOJOTHH, OJCKTPOCTATHUYCCKAA 3aliuTa, 3a3CMJICHUC 3H€KTpOHpH60pOB, ra3opaspdaaHbIC JIaMIIbI,
MOJIYITPOBOAHUKOBBIC HpI/I60pI>I, rajbBaHHKa.

11 KJIACC

Pasnen 4. DuekTpoamHaMuka.
Tema 4. Maznummnoe nose.

B3anMozeicTBre MOCTOSIHHBIX MArHUTOB U NPOBOJHUKOB ¢ TOKOM. MarHuTHoe noje. Bektop MarHuTHOM MHAyKuuu. [IpuHImn cynepno3unun
MarHUTHBIX TOJI€H. JIMHUM MarHUTHOW MHIYKLIUH.

MarsuTHO€ noJje NpOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKK U KPYrOBOro BUTKa). OnbIT Dpcreaa.

Cuna Amriepa, e€ HampaBJICHUE U MOYJIb.

Cuna Jlopennia, e€ HanpaBJIeHHE W MOJTYJIb. JIBHKEHHE 3apsHKEHHON YacTHIIBI B OJHOPOJHOM MarHUTHOM moJie. PaGota cunel JlopeHiia.
MarnuTHOe nosue B Beniectse. PeppoMarHeTHKH, Iapa- U TNaMarHeTUKH.

TexHnueckue yCTpOICTBA M TEXHOJIOTMYECKHE IPOLIECCHl: MPUMEHEHHME ITOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETP,
ANEKTpoABHUraTenb SIkoOu, yCKOPUTETH 3JIEMEHTAPHBIX YaCTHULL.

Hemoncmpayuu.



KapTtuna nuHuit THAYKIIUY MarHUTHOTO TOJISt TIOJIOCOBOTO M MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MATHUTOB.
KapTuna nuHuil MarHuTHONW MHAYKLWHU NOJIS JJIMHHOTO MPSMOTO IMPOBOHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.
B3anmMopeiicTBrue JByX NPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JleiictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

Habnronenne nBMXEeHUS IydKa SJIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMN NEHCTBUS AIIEKTPOU3MEPUTEIEHOTO TPUOOPA MATHUTOAIEKTPHUECKON CUCTEMBI.
Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MAarHUTOB.

HccnenoBanmne cBOWCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbsl Amnepa.

N3ydenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. dnexkmpomaznumnan uHOYKYUA.

SIBnenue anexTpoMaraHuTHON nHAYKUUU. [ToTok BekTopa MaruuTHON MHAYKIMU. D/]C MHAYKIMHU. 3aKOH IEKTpOMarHuTHOM MHAyKuu Papazes.
Buxpesoe anexrpudeckoe nozue. Toku Dyko.

O/IC nHAYKIIMY B IPOBOAHUKE, TBIKYIIEMCS B OJTHOPOTHOM MarHUTHOM ITOJI€.

IIpaBuio JleHua.



WNuayktrBHOCTH. KaTylika MHAYKTUBHOCTH B LIETIH [TOCTOSIHHOT'O TOKa. SIBeHue camonnHaykuuu. 3/1C caMOMHYKIIMH.
OHeprus MarHUTHOT'O TOJIS1 KATYIIKH C TOKOM.
DIEKTPOMarHuTHOE MOJIE.

TexHUYEeCKUEe YyCTPOWCTBA M TEXHOJIOTMUECKHE IMPOIIECChl: WHAYKIIMOHHAS Ie€4b, COJCHOMW, 3alIUTa OT 3JICKTPU3ALMU TeJI NPH JBM)KCHUU B
MArHUTHOM I10JI€ 3E€MIIH.

Jemoncmpayuu.

Habmtoienue sSiBiaeHUsI 3J€KTPOMAarHUTHON MHTYKITHH.

Uccnenosanue 3asucumoct I1C HHAYKIUU OT CKOPOCTU U3MEHEHUSI MArHUTHOT'O TIOTOKA.
IIpaBuiio Jlenua.

[Tagenne MarauTa B A IIOMUHUEBOW (MeIHOM) TpyOe.

SIBneHne CaMOMHIYKIUH.

Hccnenosanue 3aBucumoctu 3/1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHHUS CUIIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

UccnepoBanue sSiBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Ornpeznenenrne HHIYKIUA BUXPEBOIO MAarHUTHOTO TOJIA.

HccnenoBanue ABiIeHUS CAMOUHIYKIIHH.

COopka Mo/ieTTH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pazgen 5. Kosie0anus v BOJIHBI.
Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHHUS.



rapMOHI/I‘-IeCKI/Ie koiieOanus. Kunematuueckoe u JUHAMHUYCCKOC OIIMCaHuC. SHGpFCTI/I‘-IeCKOe OIIMCAaHUC (SaKOH COXpPaHCHUA MEXaHU4YeCKOMH
BHCPFI/II/I). BBIBO,Z[ JUHAMHUYCCKOI'0 OIMcCaHus rapMOHHUYCCKUX KoebaHuii U3 ux SHEPIETUHYCCKOI'O U KHNHEMATUYCCKOI'O OIMMCaHu .

Awmmuntyzaa u ¢asa konedanuid. CBsi3b aMILUIUTY/IbI KOJIEOAHUN UCXOAHON BEIMYUHBI C aMILUIUTYIaMU KojieOaHu €€ CKOPOCTH U YCKOPEHHUSI.

[lepron u dyacrota koneGanuii. Ilepmom Mambix CBOOOJHBIX KOJEOAHMN MATEMATHYECKOTO MasTHHKA. [lepros CcBOOOTHBIX KOJICOAHHMIA
NPYXKUHHOTO MasITHUKA.

[Tonsitne o 3aryxarmomumx KoneOaHusX. BeiHyxaeHHbIe KoneOanus. Pesonanc. Pe3onaHcHas kpuBas. BimsiHue 3aTyxaHus Ha BHJ PE30HAHCHOI
KpUBOW. ABTOKOJICOAHUS.

TexHuueckue ycTpoicTBa U TEXHOJIOTHUECKUE MPOIECCHI: METPOHOM, Yachl, Kauelln, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.
/emoncmpayuu.

3anuce KojaebaTeIbHOrO ABHKEHHUS.

HabnroneHue He3aBUCHMOCTH TepHOJia MaNIbIX KOJIEOAHUHM Tpy3a HA HUTH OT aMIUIUTY/IbL.

HccnenoBanue 3aTyxaromux KoiedaHU U 3aBUCUMOCTH Mepro/ia CBOOOAHBIX KOJeOaHUi OT COMPOTHUBIICHUS.

HccnenoBanne konebaHuil rpy3a Ha MAacCHUBHOM MpYXUHE C LEIbI0 (OPMUPOBaHUS MpEACTaBICHUI 00 HealbHOW MOJAENTU MPYKUHHOTO
MasiTHHUKA.

3aKOH COXpaHEHHs SHEPTUHU IIPU KoJeOaHusIX rpy3a Ha MpPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.
W3ydeHne 3aKOHOB ABMKEHUS T€Ja B X0J1e KOJeOaHHil Ha yIIPyroM MojBece.

I/I3yquHe JABWKCHUSA HUTAHOT'O MasdTHHUKA.



[IpeoOpa3oBaHue YHEPTUH B MPYKUHHOM MAaSTHUKE.
HccnenoBanme yObIBaHUS aMIUTHTY/IBI 3aTyXaONINX KOJIeOaHUH.
HccnenoBanue BHIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. Inekxmpomaznummnoie Koredanus.

Konebartenbubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B HJEAIbHOM KoyiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b
aMIUIATY/IbI 3aps/ia KOHAEHCAaTOpa C aMILIMTYI0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3akoH COXpaHCHUA OHCPIuU B HACAJIBHOM Koyie0aTeIbHOM KOHTYpC.
3aTYXaIOH_[I/IC QJICKTPOMAarauTHLIC KoJIeOaHHs. BBIHY)KI[GHHBIC QJICKTPOMAarduTHLIC KoJe0aHusI.

HepeMeHHHﬁ TOK. MOIIIHOCTh INEPEMCHHOI'O TOKa. AMHJ'II/ITy,Z[HOG n HeﬁCTBYIOHlCC 3HAUYCHHUC CHUJIbI TOKA W HAIIPSXKCHUA IIPU pEBJ'IPI‘IHOﬁ (bopMe
3aBUCUMOCTH NIECPEMCHHOI'O TOKAa OT BpCMCHHU.

CuHycouJaIbHbII IEpEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp U KaTyIlKa MHAYKTUBHOCTH B LIETIM CUHYCOUAAIBHOTO IIEPEMEHHOTO TOKa. Pe3oHaHc
TOKOB. Pe30HaHC HanpsHKEHMI.

Wneansusiil Tpanchopmatop. [IpousBoacTBo, nepegada u moTpedIeHUE MIEKTPUIECKON SHEPTHH.

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTPOIHEPruu. KylbTypa HCTIOIb30BaHUS AIEKTPOIHEPTUH B TTOBCETHEBHOM JKU3HHU.
TexHuueckue yCTpouCTBa U TEXHOJIOTUYECKHE MPOLIECCHI: DJIEKTPUUECKUI 3BOHOK, TEHEPATOP IEPEMEHHOI0 TOKA, JIMHUU JJIEKTpOIIepeaay.
Hemoncmpayuu.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh 4aCTOThI CBOOOIHBIX KOJI€OaHUN OT MUHAYKTHUBHOCTH M EMKOCTH KOHTYpA.

OcumiorpaMmsbl AJI€KTPOMArHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyXaroOMMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.



Mopenb 37eKTPOMarHuTHOTO reHepaTopa.

BeIHYyKICHHBIE CHHYCOHIaTbHBIC KOJICOaHUSI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH [IEPEMEHHOI0 TOKA.

Pe3onanc npu nocnenoBaTebHOM COETUHEHUH PE3UCTOPA, KATYIIKW UHAYKTUBHOCTH U KOHJIEHCATOPA.
Y CTpoCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mosienb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npakmuxym.

Nzyuenune tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa Yepe3 MOoCIeI0BaTEIbHO COSAMHEHHBIE KOHIEHCATOP, KaTYIIKY U PE3UCTOP.
Habmtoienue 3mekTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL.

Mexannyeckne BOJIHBI, YCIOBUS MX pacnpocrpaHeHus. llomepeunsle m mponosibHbIE BOJHBL. [lepmoa, CKOpPOCTb pacmpOCTpaHEHUs U JUIMHA
BOJIHBL. CBOMCTBAa MEXaHMUECKUX BOJIH: OTpaXKEHUE, IpeIoMIIeHHEe, HHTep(epeHIns U U paKLIus.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TeMOp 3ByKa.

[ITymoBoe 3arpsisHEHHE OKPYKAKOIIEN CPEBI.

SHGKT”pOMaFHI/ITHBIe BOJIHEIL. Y CIIOBHS HU3ITYy4YCHUS DJICKTPOMArHuTHBIX BOJIH. Bzanmnuas OpHUCHTalusA BEKTOPOB B 3J'ICKTpOMaI‘HI/ITHOI\/’I BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIICHHE, ONspU3alusl, HHTephepeHns U AUPPaKIusL.

IIkama OJICKTPOMArHUTHBIX BOJIH. HpI/IMeHeHI/IC QJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6BITy.



HpI/IHI_[I/IHBI paaruoCBA3U U TCICBUACHUA. Paﬂnonoxaum{.
DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue ycTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap, paauonpuéMHIK, TeIeBU30D, aHTEHHA, TeledoH,
CBY-neub, ynbTpa3ByKOBas JUarHOCTHKA B TEXHUKE U MEIULIHE.

Jemoncmpayuu.

OO0pa3zoBaHue 1 pacrpoCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Koneobmromnieecs Te10 kak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habmtoienue otpaskeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne naTepdepeHInn U AUPPaKIud MEXaHHIECKUX BOJTH.

AKyCTHUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IPpUMEHEHHUE.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJICOaHHIA.
HccnenoBanmne cBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUE, MPEIoMIICHHE, ToNspu3anus, tudpakius, nHTephepeHIus.
OobHapykeHue HHPPAKPaCHOTO U YATPAPHOIETOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomesl, npakmuxym.

N3yuenne napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.



[IpsmonuHeliHOe pacIpoCTpaHEHUE CBETA B OJJHOPOAHOM cpene. JIyd cBera. ToueuHbIi HCTOUHUK CBETA.
OTtpaxxeHnue cBeta. 3aKOHBI OTpakeHus cBera. [locTpoenne n3o0paxxkeHuit B miockom 3epkaie. Chepuyeckue 3epkaia.

HpeJIOMJIeHI/Ie cBeTa. 3aKOHEI IMpECIOMJICHUA CBETA. AOCONIOTHBIA TOKa3aTelb IIPECIOMIICHUA. OTHOCUTENBHBINA TTOKAa3aTelb IMPECIOMIICHUA.
ITocTOSIHCTBO YacTOTHI CBETAa M COOTHOIICHUE JJIMH BOJIH IIpU Nnepexoac MOHOXPOMATHUICCKOI'0 CBCTA YCPC3 I'paHUIy pa3aciia AByX OITUYCCKUX CPCU.

Xon nyueit B mpusme. [ucnepeus ceera. CloxxHbIH coctaB 6enoro csera. LBer.
ITonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroi NoIHOro BHYTPEHHETO OTPaKEHUS.

Cobuparone u pacceuBaromue JuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOSHUE M ONTUYECKAas CHJIa TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUSL TOHKOM C(epUUEeCKO JIMH3BI OT €€ TeOMETPUHN U OTHOCUTEIHHOTO MOKAa3aTesl TPEIIOMIICHUSI.

@opMyIia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

Xop nyya, IpOLIEAIIETo JIUH3Y MO/ MPOU3BOJIHBIM YTIIOM K €€ rJIaBHON onTH4eckoil ocH. [locTpoeHne n300pakeHuii TOUKU U OTpe3Ka MpsiMOoil B
cobuparommx
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubdopsl. Paspemaroniast ciocoOHOCTh. ['1a3 Kak onTU4eckas cuctema.

Hpe,[[eﬂbl MNPUMCHUMOCTHU FeOMeTqueCKOﬁ OIITHKH.

BomaHoBas onTuka. I/IHTep(I)epeHLII/I}I CBCTa. KOFepeHTHHe HCTOYHHUKH. Y CIIOBHUS Ha6J'IIOJ_'[eHI/IH MaKCUMYMOB 1 MUHHUMYMOB B I/IHTep(I)epeHLII/IOHHOI\/'I
KapTUHEC OT ABYX KOI€PCHTHBIX NICTOYHUKOB. HpI/IMCpI)I KIaCCHUYCCKUX I/IHTCp(i)epeHHI/IOHHI)IX CXEM.

Hudpakus ceera. [udpakiunonHas pemérka. YcClIOBUE HaONIOJCHUS TIABHBIX MAaKCHUMyMOB TpH TMaJCHUM MOHOXPOMATUYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTHYECKHME MPOIECCH: OYKH, JyMa, MEpPUCKOIN, ¢oToamnmapaT, MHKPOCKON, MPOCKIIMOHHBIN ammapar,
MIPOCBETJICHHE ONTHKH, BOJJOKOHHAS ONMTHKA, TU(PPAKITUOHHAS PEIIETKA.

Hemoncmpayuu.



3aKOHBI OTPa’KEHUS CBETA.

UccnegoBanue npeoMiaeHus CBETa.

Hal6mronenne moyiHoro BHYTpeHHETO OTpaykeHust. Mojiellb CBETOBO/IA.

HccnenoBanue Xo01a CBETOBBIX MTYYKOB Yepe3 IUIOCKOMApAILICIbHYIO TUIACTHHY U TIPU3MY.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.

Moaenu MUKpPOCKOIIA, TEIECKONa.

HaGumronenne naTepdepeHm cBera.

HaOmrofenre BETOB TOHKUX IUIEHOK.

Hab6mronenue qudpakiuum cBera.

N3ydenne nudpakiimoOHHON perIéTKH.

Habmonenue nudpakiimoHHOTO CIieKTpa.

HabGmronenue aqucnepcuu certa.

HaGmronenue monsipusaiiuu cBera.

[IpuMeneHue MoISIPOUIOB JIA U3YyUEHUS MEXAHUUYECKUX HAMPSKEHUH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIeCTBA (HA MPUMEPE KUAKUX JTHH3).
N3mepenne GoKyCHOTO pacCTOSTHUS PACCEUBAIOIINX JIUH3.

HOJ’Iy‘I@HH@ I/I306pa)KeHI/I$I B CUCTEMC M3 IIJIOCKOI'O 3€pKajia v JIMH3bI.



[Toryuenue n300pakeHus B CUCTEME U3 ABYX JIMH3.

KonctpynpoBaHnue TeneCKONMMUeCKX CUCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3aIIH CBETA.

N3ydenue nonspusanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUDIIEKTPHKA.
N3yuenue nntepdepeHIuu J1a3epHOro U3JIyudeHus Ha IBYX LIEJIfX.

HaGimotenne aucriepcum.

HaGmoienue u uccnenoBanue TG pakiinoOHHOTO CIIEKTpA.

N3mepenne 1JIMHBI CBETOBOM BOJIHBI.

[Tonydenue cekTpa U3My4yeHUs: CBETOMO 14 IPU MTOMOIIHN TU(DPAKIIMOHHON PEHIETKY.
Pa3znen 6. OcHOBBI cienNAJIbLHOM TEOPUH OTHOCHTEILHOCTH.

['panu1Ibl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel cienalbHOW TEOPUH OTHOCUTEIBHOCTH.

ITpocTpancTBeHHO-BpeMeHHOM uHTepBall. [IpeodpazoBanus Jlopenua. Ycnosue npuuuHHOCTH. OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMe JICHNE
BPEMEHM U COKPAILLEHUE JITTUHBI.

OHeprus U UMIYJIbC PENTUBUCTCKON YaCTHIIBI.

CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPIUs MOKOSL.

TexHuuyeckue ycTpoHCTBa U TEXHOJIOTUYECKUE MPOIIECCHI: CITYTHUKOBBIE TPUEMHHUKH, YCKOPUTEIH 3apsyKEHHBIX YaCTHIL.
YyeHnueckuil IKCEPUMEHT, JIaOopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIyIbca U SHEPTUU PEISATUBUCTCKUX YacTHIL (110 poTorpadusiMm TpeKOB 3apsHKEHHBIX YaCTULl B MATHUTHOM I10J1€).

Pa3nea 7. KBantoBasi pusuka.
Tema 1. KopnycKyaapHuo-60aH0601l Oyanuszm.



PaBHOBecHOE TemioBOE M3MyueHne (M3IydeHrne adCcoMOTHO YépHOTo Tena). 3akoH cMmenieHus Buna. ['unoresa [1nanka o kBaHTax.
@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.
dorordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl hoTodddekra. YpaBHenue DitnmreitHa s hotodddekra. «KpacHas rpanuiay Gorodddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCOIIOTHO IOIJIOMIAIONIYI0 M aOCONIOTHO OTPaKaIOIIyK MOBEPXHOCTh). Ombithl 1.
H. JleOenesa.

BonnoBrsie cBoiictBa wactun. Bomuwl ne bpoitnsa. Jlnuna BomHbl e bpoiins u pasmepsl 00iacTd JIOKaTU3aIMM  JIBHKYIICHUCS YaCTHUIBL.
KoprmyckynspHo-BosHOBOH yanu3M. udpakius 3JeKTPOHOB Ha KpUCTaiax.

Crnenuduka n3mepenuiit B Mukpomupe. CooTHomeHus: HeonpeaenéHuocTei I eiizendepra.

TexHUYecKue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOIECCHI: CIIEKTPOMETpP, (POTO3IEMEHT, (POTOAATYUK, TYHHEIBHBIA MHKPOCKOI, COJHEYHAS
Oarapesi, CBETOAUO.

/emoncmpayuu.

®otorhPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTUHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTorddexra.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS TTOTYIIPOBOTHUKOB OT OCBEIIEHHOCTH.
Cseroauos.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.
Uccnenosanue gporopesucropa.

N3mepenue noctosuHo [lnanka Ha ocHOBe HccneaoBanus GoToaddexra.

HccnegoBanne 3aBUCUMOCTH CHIIBI TOKA 4Yepe3 CBETOAMNOT OT HAIIPSKCHUA.



Tema 2. @usuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imaneraprast Moaens atoma Pesepdopra.

[Tocrynatel bopa. M3nydyenue u nornomienue GOTOHOB MpU NEPEX0JIE aTOMA C OAHOI'O YPOBHS SHEPTHH HA APYTOM.
Bunsl cnexktpoB. CriekTp ypOBHEHN 3HEpruu aTomMa BOJI0OpOJa.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIydyeHue ceera. Jlazep.

TexHnyeckue ycTpoiicTBa U TEXHOJIOTMYECKHE MTPOLIECCHI: CIIEKTPAJIbHBIN aHaIN3 (CIEKTPOCKO ), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmroienue iuHeHvaThIX ClIeKTPOB.

VYeTpoicTBO U eHCTBUE CYETUMKA MOHUZUPYIOIINX YACTHULL.

Onpenenenne JJIMHBI BOJIHBI JIA3EPHOTO U3ITY4YECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Hab6mronenue nuHeiyaToro crekTpa.

HccnenoBanue criekTpa pa3peXeHHOr0 aTOMapHOTo BOAOPO/a U U3MepeHue noctostHHol Punbepra.

Tema 3. Duszuka amomno2o A0pa u I1eMeHmMapHbIX Yacmuy,.

Hyknonnas mozens siipa ['eiizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino sipa. M3oromnsl.
PagunoakTuBHOCTB. Anbda-pacnaa. DIEeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uzinydeHue.

3aKoH paJMOaKTUBHOIO pacnaga. PaguoakTuBHbIe U30TONBI B MpHpoae. CBONCTBA MOHU3UPYIOIIETO HU3JIydeHus. BiausHue paguoakTUBHOCTH Ha
KuBbIe opranu3Mbl. EctecTBeHHbIN QoH n3nyuenus. Jlozumerpus.



DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuares suep. SAnepueie peaktopbl. [IpoOiaemMspl yIpaBiIsieMOro TepMOSACPHOTO CUHTE3a. DKOJIOTHUSCKUE aCTICKTHI
pa3BUTHUS AAEPHON SHEPIETUKHU.

MGTOI[BI perucTpanvu U UCCICAOBAHHUA JICMCHTAPHBIX YaCTHII.

@dyHaamMeHTaabHble B3auMozeicTBus. bapuonbl, me30Hbl M jentoHsl. llpencraBnenune o CranmaptHoi Mojenu. KBapk-IiirooHHas MoJEnb
aIpOHOB.

®uzuka 3a npeaenamu CtanaaptHod Mozaenu. TémHas maTepus U TEMHAs SHEPTHUs.
EnuncTBO (DM3nveckoit KapTHHBI MUpA.

TexHruueckue yCTpoMCTBAa M TEXHOJOTHMYECKHUE MPOLECCHI: JO3UMETP, Kamepa BuiabcoHa, SAEpHBIA pEaKkToOp, TEPMOSACPHBIA PEAKTOp, aTOMHAas
O0om0a, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM oTorpadusim).
HccnenoBanue paaroakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JI03UMETPA.
N3yuenune normomienus 6€Ta-4yacTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.

Ortanbl pa3BuUTHA acTpoHoMuu. IlpukiazHoe M MHUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMMHU. [IpMMEHUMOCTh 3aKOHOB (DU3UKHU IS OOBSICHEHHS
MIPUPOIBI KOCMUUECKHUX OOBEKTOB.

Metoapl acTpOHOMUYECKHX HccaeaoBaHnii. COBpeMEHHBIE ONTUYECKHUE TEJIECKOIIBI, paInOTEIECKOTBI, BHEATMOC(EepHast aCTPOHOMHUS.
Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIAHETHI, KX BUIMMOE ABH)KCHHUE.
ConHeyHas cucTeMa.

CO.IIHI_IG. ConHeyHast aKTUBHOCTG. cTOUHHK OHCPIrun COJ'IHI_Ia U 3BE3I.



3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. J{narpaMma «CreKTpaibHbIN KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOM MOCIEA0BATEIBHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTbY JUIsl 3BE37 TIIaBHOM IOCIENOBATEIILHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE NPEACTABICHUS O IMIPOUCXOXKICHUN U
sBotonuy CoNHLA U 3BE3/1. DTallbl JKU3HU 3BE3].

Mneunslii [1yts — Hama ["anaktuka. [lonoxenue n neuxenue Connua B ['anaktuke. Tunel ranakTuk. PaguoranakTuku 1 kBazapel. YEpHbIe IbIpBI
B Ipax T'aJaKTUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66ua. Paszoeranue ranakruk. Teopus bonbiioro B3peiBa. PennkroBoe uzinydeHue.
MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.

Hepewménnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaGntonenust 3BE31HOr0 Heba HEBOOPYKEHHBIM IJ1a30M C MCIIOJIb30BAaHHMEM KOMIBIOTEPHBIX HPUIOKEHUH JI OINpEdesIeHUs IOJI0KEHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31usi CeBepHOTO MOYIIAPHS U SIPKHE 3BE3/BI.

Habnronenus B reneckon JIyHbI, TUTaHET, TYMaHHOCTEH U 3BE3THBIX CKOTUICHHIA.
Pu3n4yecKuil NPaKTHKYM.

CrnocoObl n3MepeHus: (U3NYECKUX BEIWYMH C HCHOJIb30BAHHWEM AaHAJIOTOBBIX W HHU(POBBIX H3MEPUTEIbHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JATYNKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUH (pu3nyecKkux BeandyrH. OLEeHKa rpaHull IOrPEeNIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, UCCIEAOBAaHUHN 3aBUCUMOCTEN (DU3UUECKUX BEJIIMYWH, TPOBEPKA MPEAJIOKEHHBIX THUIOTE3 (BHIOOP U3 padoT,
OMMCAaHHBIX B TEMAaTHUECKUX pazlienax «YYeHHUECKU SKCIIEPUMEHT, JJa0opaTOpHbIe PadOThI, MPAKTUKYM).

O0o01marouiee MOBTOPEHHE.

O06001eHre U cUcTeMaTr3alusl coJiepkaHus paszienoB Kypca «Mexanuka», «MosekynspHas Gusuka 1 TEpMOAMHAMUKAY, « DJIEKTPOAMHAMUKAY,
«Konebanus u BONHBI, «OCHOBHI CIIEIIUATBHON TEOPHUH OTHOCUTEIHHOCTHY, «KBaHTOBast Pu3nka», « IJTEMEHTH aCTPOHOMUU U aCTPOPHUIUKI».

Ponb pu3uku M acTpOHOMHUH B 3KOHOMHUYECKOH, TEXHOJOTHUECKOW, COLMANBHON U ATUYECKON cepax AEATeNIbHOCTH YellOBeKa, pojib U MECTO
(U3HUKM 1 aCTPOHOMUU B COBPEMEHHOM Hay4yHOW KapTHHE MUpA, 3HAYEHUE OMUCATENIbHOM, CUCTEMaTU3UPYIOLEeH, OObSICHUTETbHON U MPOTHOCTUYECKOM
¢bynkuuit puznveckoil Teopun, poib Gpuznyeckoit Teopruu B GOPMHUPOBAHUY MPEACTABICHUHN 0 PU3NUECKOM KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI
MHpa B 0011[eM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPECTaBICHUN O IPUPOJE.



MexnpeaMmeTrHblie CBA3H.

N3yuenue kypca Gusuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcs: ¢ YI4ETOM COJepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3EH ¢ Kypcamu
MaTeMaTHKH, OUOJIOTUU, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvle nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA: SIBICHUC, HAay4dHbIH (GakT, TUmoresa, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOPHs, HAOJIOJCHUE, SKCIICPUMEHT, MOJCIIMPOBAHUE, MOJIC/b, U3MEPEHHUE, MOIPEIIHOCTH U3MEPCHUN, W3MEPUTENIbHBIC TPUOOPHI,
udposas 1aboparopus.

Mamemamuka: peliecHue CHCTEMbl ypaBHEHUH. Tpuronomerpuueckue (YHKIMH: CHUHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpPBI M UX NPOEKLUMH Ha OCH KOOPIMHAT, CIO0KEHUE BeKTOpoB. IIpom3BojaHbIE 371€MEHTApHBIX (YHKLUH.
[Tpu3Haku no100us TPEYroNbHUKOB, OIPEeICHHE TUIOIMAAN IUIOCKUX (GUryp 1 00béMa Tell.

buonozus: QJICKTPHUUYCCKUC ABJICHUA B JKUBOM IIpupoac, KosiebaTeIbHEIE JBHXXCHUSA B JKUBOH MMpUpOAC, SKOJIOTHUUCCKUC PUCKH IIPpU ITPOU3BOJACTBE
QJICKTPOSHCPIUH, SJICKTPOMArHuTHOC 3arpsA3HCHHUC Oprma}omeﬁ CpCabl, YJIbTPa3BYKOBasd JUArHOCTHKAa B MCAUWIHWHE, OIITUYCCKUC SABJICHUS B JKUBOI

MIPUPO/IE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJJIMYecKas CTPYKTypa TBEPABIX TeJl, MEXaHW3Mbl OOpa30BaHUS KPUCTAIUIMYECKOW PpEHIETKH,
CIEKTpaJIbHBIN aHAIIN3.

T'eozpagpusa: MmarHUTHBIE TTOTIOCA 3EMIIH, 3aJI€KW MarHUTHBIX Py, POTOChEMKA 36MHOU MOBEPXHOCTH, cericMorpad.

Texnonozusa: npuMeHeHHE TOCTOSHHBIX MarHUTOB, JIEKTPOMArHUTOB, AJIEKTPOIBUTATENb SIKOOH, TeHepaTop MEePEMEHHOI0 TOKa, WHAYKIIMOHHAs
Meyb, JUHUU dJIEKTPOTEpeiad, JIEKTPOIBUTaTENb, paaap, paauoNpruéMHIK, TEJIEBU30p, aHTeHHA, Tenegon, CBU-nieus, ynbTpa3BykoBasi TUarHOCTHKA B
TEeXHHUKE, MPOCKIMOHHBII ammapaT, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIYTHUKOBbIE MPUEMHUKHU, SACpHAs SHEPreTHKAa U DKOJIOTUYECKHE
ACIIEKThI €€ pa3BUTH.

IDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  [TPOTPAMMLBI 110 ®U3UMKE HA  VYPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHMAIIMYHOCTHBLIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yabTaThl OCBOEHUSI yueOHOro mnpeamera «®Du3uka» TOMKHBI OTpPaaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThHCS C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHUEHTAIINA, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJAUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBAa, pACIIUPEHHE >XU3HEHHOTO OMBITa W OMBITa ACSITENRHOCTH B TIPOIECcCe
peanu3anyi OCHOBHBIX HAMPABIECHU BOCITUTATEILHON I€SITEILHOCTH, B TOM YHCJIE€ B YACTH:



IrpaKaIaHCKOro BOCIIMTAaHUA:

c(hOPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUYAIOMIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCUHCKOTO OOIIEeCTBA;

MPUHATHE TPAIUIMOHHBIX 00IEUETIOBEUECKUX TYMAaHUCTHYECKUX U IEMOKPATUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEpECax TpakKJaHCKOTO OOIIEeCTBA, y4acTBOBAaTh B CaMOYIPABICHHWU B 00pa30oBaTEILHOM
OpraHu3alii;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAILHBIMA HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIUSIMU U HA3HAUCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NIEATEIHHOCTH.

NATPUOTUYICCKOI'0O BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH POCCUHCKOM IpakIaHCKOW UICHTHYHOCTH, ATPUOTHU3MA;
LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TOCTH)KEHUSAM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:
cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHMS;
CIIOCOOHOCTH OIIEHUBATh CUTYAIMIO U IIPHHUMATh OCO3HAHHBIE PELICHUS, OPHEHTHPYICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM
YHUCJIC B ICATCIIbHOCTHU yLIéHOFO;
OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOEHHE YCTONYMUBOTO OYIyIIero.
3CTEeTHYECKOr0 BOCIIMTAHUS:
ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOUYasi 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYILET0 (PU3NUECKON HayKe.
TPY/A0BOI0 BOCIIUTAHMA:
UHTEpEC K pa3iuuHbIM cpepaM NpodecCHOHATbHOU AEATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C (DU3MKOM M TEXHMKOW, YMEHHE COBEpILIATh
OCO3HaHHBIHM BBIOOp OyaymIeil npodeccuu u peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;
TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA TPOTSHKEHUN BCEH )KU3HU.
IKOJIOTHYECKOT0 BOCTIMTAHUS:
cpOpMUPOBAHHOCTH FKOJIOTUIECKON KYJIbTYPhI, OCO3HAHHE TTI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM;

IUTAHUPOBAHKE U OCYLIECTBICHHUE AEHCTBUI B OKPY’KaIOLIEH CpeJie Ha OCHOBE 3HAHUS LieJeld yCTOWYMBOIO Pa3BUTHS YEJI0OBEUYECTBA;
pacuIpeHue onbITa AesITeIbHOCTH HKOJOTHUECKOM HAaNPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3UKE.



HEHHOCTH HAYYHOI'O ITO3HAHUA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTH (PU3MUECKON HAYKH;
OCO3HaHME IIEHHOCTU HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YYEHUS (PU3UKU OCYIIECTBIIATH IMPOEKTHYIO M HCCIIEIO0BATENIbCKYIO
NEeSTEIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3zoBble oruyeckue aeiicTBus:

CaMOCTOATCIIbHO (I)OpMy.]'II/IpOBaTL " aKTyaJIM3UpPOBATh HpO6J’I€My, pacCMaTpuBaTh eé BCCCTOPOHHC;

OnpCaACIIATh HCIIN ACATCIbHOCTH, 3a1aBaTh IIApaMCTPbl U KPUTCPUU UX JOCTHUIKCHUA,

BBISBJIATH 3aKOHOMEPHOCTHU U ITPOTHUBOPCUMSA B PACCMATPHUBACMBIX (1)I/IBI/II-IGCKI/IX SABJICHUAX

p33pa6aTBIBaTB IUIaH pCIICHUA HpO6J’I€MLI C y‘IéTOM aHaJIn3a UMCHOIIUXCS MATCPUAJIBHBIX 1 HCMATCPUAJIBHBIX PECYPCOB;

BHOCHUTDb KOPPCKTUBLI B ACATCIBHOCTh, OI€CHUBATHL COOTBCTCTBUEC PE3YJILTATOB LC/IAM, OICHUBATL PUCKU HOCJIGIICTBI/II;'I JACATCIIBHOCTH,
KOOPAUWHHUPOBATH U BBIIIOJHATH pa60Ty B YCJIOBUAX PCAJIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUEC IIPU PCILICHUH JKU3HCHHBIX np06neM.

ba3oBble uccienoBaTeabckue AeiicTBHS.

BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOIaMU (PU3MUECKON HAYKU;

BJaJIeTh HaBBIKAMHU Yy4eOHO-HCCIIEOBATENBCKOM M TMPOEKTHOM JeATeNbHOCTH B 007acTH (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIeHMs 3a/1a4 PU3NUYECKOT0 COACPKAHUS, TPUMEHEHHUIO PAa3IMYHbIX METOJIOB MIO3HAHNUS;

BJIaJIeTh BUJAMHU JIEATEIBHOCTHU I10 MOJyYEHUIO HOBOTO 3HAHHUS, €0 MHTEPIIPETAH, TPe0OPa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX
CUTYalUsIX, B TOM YMCIIE [IPU CO3[JaHNH Y4€OHBIX IPOEKTOB B 001aCTH (PU3UKHY;

BBISABJIATh IPUYMHHO-CIEACTBEHHBIE CBA3M W AaKTyaJlM3UpOBATh 3ajady, BBIIBUraThb TUIOTE3y €€ pELIEHWsS, HaXOAUTb apryMEHTBl Ui
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUMN, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOE PEUICHMs 3a/1a4dl Pe3y/bTaTbl, KPUTUYECKU OLIEHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTeIbHOM 1EATENIbHOCTH, B TOM YHCIIE MPU U3YYSeHUH (DUBUKH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTHUUYECKYIO 00JIaCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIIBUTaTh HOBBIE UJIEU, IIPElaraTb OPUTMHAIBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 3a7a4H, TOMYCKAIOIINE aTbTEepPHATUBHBIEC PEILICHUSI.



PatGora ¢ undopmanmeii:

BJIAJICTh HABBIKAMU NOJIYYEeHUsI HHPOpMAUU (PU3MYECKOTO COJIEpKAHU U3 UICTOUHUKOB PA3HBIX THUIOB, CAMOCTOSTENILHO OCYIIECTBIISTH MOUCK,
aHaJN3, CHCTEMATU3aIUI0 U HHTEPIPETAINIO HHPOPMALIUU PA3TUYHBIX BUIOB U ()OPM MPEICTABICHUS;

OLCHUBATDb JOCTOBCPHOCTDb I/IH(bopMaI_[I/II/I;

UCIOJIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B pENICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX H
OpraHM3alMOHHBIX 33Ja4 ¢ COONI0ZeHHEM TPeOOBaHUIN IPTrOHOMHUKHU, TEXHUKU O€30MacCHOCTH, TUTUEHBI, PECypcocOepexeHus], MPaBOBbIX U STUYECKUX
HOPM, HOPM HHPOPMAIIMOHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJAEPKaHMs B pa3iMyHBIX (opMmarax ¢ yu€TOM Ha3Ha4YeHHs MH(OpMAIMHM U LENEBOM ayAUTOpUH, BHIOUpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIEe YUeOHbIC 1eiCTBHA:
OCYLLECTBIAThH OOLIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH /1€ TENbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallUi U cMAr4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYaIbHON pabOTHI;

BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yu€TOM OOIIMX UHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 WeHa KOJJICKTUBA,

IIPUHUMATB LIEJIM COBMECTHOM JIE€ATEIHOCTH, OPraHU30BbIBATh U KOOPJIANHUPOBAThH ACHCTBUA IO €€ NOCTHIKEHHUIO: COCTABIIATh IUIAH JEHCTBUM,
pacrpeneNnaTh poJid ¢ yu€TOM MHEHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0I0 yYaCTHUKA KOMaH bl B OOIINI pe3yabTaT 10 pa3pab0TaHHBIM KPUTEPUSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJEH C NMO3ULIMN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIEHWE B PA3IMYHBIX CHUTYalUsX, MPOSBIATH TBOPYECTBO U BOOOpakeHUE, OBITh
MHULMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUSA
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISATh TO3HABATEIBHYIO NEATENILHOCTh B 007acTH (U3UKH W aCTPOHOMHH, BBISIBISTH MPOOJIEMBI, CTaBUTh U
(dbopMynrpoBaTh COOCTBEHHEBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJISATh IUIAH PEIIeHUS PacUYE€THBHIX W KAUYeCTBEHHBIX 3a/ad, IJIaH BBITIOJIHEHHS MPAKTUYECKOW paboThl ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPENOUTEHHIH;

JaBaTh OIEHKY HOBBIM CHUTYaIIUSIM;

paciupsaTh paMKH y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;



JieNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMUA B 00JIACTH (PU3KKH, TIOCTOSHHO TOBBIIATH CBOM 00pa30BaTENbHBIA U KYIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/JIEKT:

JlaBaTh OILICHKY HOBBIM CUTYallMsM, BHOCUTbh KOPPEKTUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIQJICTh HaBBIKAMH ITO3HABATEIIbHOW pedIeKCHH KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB H
OCHOBaHUII;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYallld, BEIOOpa BEPHOT'O PEILICHUS;

YMCTb OLICHUBATL PUCKHU U CBOCBPEMCHHO IIPUHUMATDL PCHICHUA 110 UX CHHIKCHUIO,

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

IMpUHHUMATh 0665[, IIOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apr'yMEHTHI IPYTUX MPU aHAJIU3€ PE3yIbTaTOB ACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce MOCTHKEHUS! TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI 10 (U3MKE JIJIsi YPOBHS CPEIHEro o0Imero oopasoBaHus y 00ydarOmuXcs
COBEPIICHCTBYETCS SMOIMOHATLHBIN HHTEIIEKT, MpeArnoaralomui chopMupoOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHUS pPa3BUTUS COOCTBEHHOM
SMOILIMOHAIBHOM C(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPEryJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 3a CBOE IOBE/IEHUE, CTIOCOOHOCTD aJanTHPOBATHCS K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTUBALIUH, BKIIIOYAIOIIEH CTPEMIIEHUE K TOCTH)KEHHUIO LIEH U yCIIEXY, ONITUMU3M, HHULIMATUBHOCTb, YMEHUE EUCTBOBATh, HCXO/S
U3 CBOMX BO3MOXKHOCTEI;

SMIIATUH, BKIOYAIOLIEH CHOCOOHOCTh IMOHMMATh ASMOLMOHANBHOE COCTOSHUE JpPYTUX, YYWUTBIBATH €ro IPH OCYIIECTBIECHUH OOLICHNS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUMX CIHOCOOHOCTH BBICTPAWBaTh OTHOUIEHHS C JAPYITMMHU JIIOJbMH, 3a00THUTHCA, NPOSIBIATH HHTEpPEC U
paspemiaTh KOH()IUKTHI.

ITPEAMETHBIE PE3VIJIBTATHI

K konny obyuenus B 10 knacce npeqMeTHbIE pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE JIOJKHBI OTpa)xaTh c(hOPMHUPOBAHHOCT y 00YHAIOIIUXCS YMEHUM:



MMOHUMATH POJIb PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHIECKOM, IKOJIOTHUECKOH, COITMAIIBHON U 3TUYECKOM chepax AesITeIbHOCTH YEIOBEKa, POJIh
U MecTo (U3UKU B COBPEMEHHOM HAy4yHOH KapTHHE MHpa, 3HAUEHUE OIUCATENbHOM, CHCTEMaTU3UpPYIOIIeH, OObSICHUTEIBHOW U IPOrHOCTUYECKOM
¢byHkuui HU3NYECKOr TEOPUH — MEXaHUKU, MOJICKYJISIPHONW (PU3UKU U TEPMOJUHAMUKH, POJIb (PU3NUECKON TeopuHu B (HOPMUPOBAHUH MPEICTABICHUH O
¢bu3nyeckoil kKapTHHE MUPA;

pa3nuyath yciaoBUS MPUMEHHMOCTH MOJeNeil (pu3nyecKux Ten W MpoleccoB (SBJICHUIN): MHEpLUUANbHAs CHCTEMa OTCUYETa, aOCOIIOTHO TBEPAOE
TeJ0, MaTepualibHasl TOUKa, paBHOYCKOPEHHOE JBM)KEHUE, CBOOOJHOE MaJieHHe, aOCONIOTHO ynpyras aegopmanus, abCOIIOTHO yIpyroe U abCcoIFOTHO
HEYIpyroe CTOJKHOBEHHUS, MOJENM ra3a, >KUIKOCTM W TBEPAOTo (KpUCTAINIMYECKOrO) TeNa, HACaIbHBIM TIa3, TOUYEUYHBIH 3apsij, OJHOPOAHOE
3JIEKTPUUYECKOE TI0JIE;

pa3nuyarh yciaoBus (TpaHULBI, 00JACTH) NPUMEHUMOCTH (DPU3UYECKHX 3aKOHOB, IOHMMATh BCEOOIINIT XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh MCII0JIb30BaHMsI YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHITH MEXaHWYECKHE MPOIECCHI U SBJICHUS, UCIIONB3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCUTEILHOCTh
MEXaHUYECKOro IBM)KEHUS, POpMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO ABIKEHUs, IpeoOpa3oBanus [ anuies i1 CKOPOCTH U NEpeMeIleH s, 3aKOHbI
HploTOHA, NpPUHLIMII OTHOCUTEIBHOCTU [ anuiesi, 3aKOH BCEMHPHOIO TATOTEHHUS, 3aKOHbl COXPAHEHHUS HMMITYJIbCa U MEXAHUYECKOW SHEPIUH, CBS3b
paloThI CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEprHM, YCIOBHs pPaBHOBECHs TBEPAOIO Teila), IPU 3TOM HCIIOJIb30BaTh MaTEeMaTHUYECKOE BBIpaKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHHUMOCTH (PH3MYECKUX 3aKOHOB: MpeoOpa3oBaHuii ['ammies, BTOPOro W TPEeThero 3aKkoHOB HpIOTOHA, 3aKOHOB
COXPAHEHMS UMITYJIbCA U MEXAaHUYECKON 3HEPruM, 3aKOHa BCEMUPHOT'O TATOTEHHUS;

AHAJM3UPOBATh U OOBACHATH TEIUIOBBIC MPOLECCH U SBJICHUS, UCHOJB3ys OCHOBHBIE mosioskeHHst MKT 1 3akOHBI MOJIEKYJISAPHON (HU3UKU U
TEPMOJIMHAMUKH (CBSI3b JaBJICHUS UCAJIbHOIO ra3a co CpeiHel KMHETUYECKOM sHeprueil TemioBoro JBM)KEHUS U KOHIEHTpaLued ero MoJieKyJl, CBA3b
TEMIIEPATyphl BEIIECTBA CO CPEAHEN KMHETUYECKOM 3HEepruel TEIIoBOro JBUXKEHUS €ro 4acTHll, CBSI3b JaBJICHUS WJCAIbHOTO Ta3a ¢ KOHLEHTpaluei
MOJIEKYJl U €ro TemIeparypoi, ypaBHeHue MenzaeneeBa—KianeiipoHa, nepBblii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHMsI SHEPTUU B TEIUIOBBIX
mpoleccax), IpU 3TOM HCIOJIb30BaTh MaT€MaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS INPUMEHUMOCTH ypaBHEHUss MeHzeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBACHATH AJIEKTPUUYECKUE SBJICHUS, UCIOJB3YS OCHOBHBIE IOJIOKEHUS U 3aKOHBI 3JEKTPOAMHAMUKH (3aKOH COXpaHEHHUS
NEKTPUYECKOTO 3apsAna, 3akoH KyloHa, MOTEeHINAaIbHOCTh AJIEKTPOCTATUYECKOTO IOJISI, MPUHLMII CYNEPHO3ULUHN DIEKTPUUECKUX TOJEH, MPU ITOM
yKa3blBas yCJIOBUSI IPUMEHUMOCTH 3akoHa KyloHa, a Takyke MpaKTHUECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI OMa JiIsl yyacTKa LEenH U JUIs 3aMKHYTOU
aJIeKTpUUecKo 1enH, 3akoH [xoyns—Jlenna, npasuna Kupxroda, 3akonsr Dapajest Ui 3JIeKTPOIn3a);

OTHCHIBATh (PU3NYECKUE MPOIIECCHI U SABJICHUS, UCTIOIb3YsI BEIMYNHBI: IEPEMEIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TeJla U CUCTEMBI T, CUJa,
MOMEHT CHWJIbI, IaBJIeHHE, TOTEHI[MAIbHAsl SHEPTUs, KHHETHYECKasi SHepIrHsl, MeXaHU4yecKasi SJHeprus, paboTa CUiIbl, IEHTPOCTPEMUTENILHOE YCKOPEHHE,
CWJIa TSDKECTH, CUJIa YNPYroCTH, CHUJIa TPEHMsI, MOLIHOCTb, SHEPrus B3auMOJEHCTBHs Tena ¢ 3emy€éd BOIU3M €€ MOBEPXHOCTH, SHEPrHsl yNpyrom
neopManuy MPYXKHUHBI, KOJIMYECTBO TEIJIOTHI, aOCOMIOTHAs TeMmmepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS SHEPrusl HJI€AIbHOTO
OJIHOATOMHOTO ra3a, paboTa MJIealbHOIO Ta3a, OTHOCUTENbHAs BIaKHOCTh Bo3nyxa, KIIJ maeanbHOro TEmaoBOro ABUraTelNs; IJIEKTPUUYECKOE MOJIE,
HaNpsHKEHHOCTD AJIEKTPUYECKOTO M0JIsA, HANPSHKEHHOCTh MOJS TOYEYHOTO 3apsia WM 3apsyKEHHOTrO IIapa B BaKyyMe€ M B AMDJIEKTPHUKE, NMOTEHIIUAI
ANEKTPOCTATUYECKOTO TOJIS, Pa3HOCTh MOTEHIIMANIOB, 3JIEKTPOJBIKYIAs CHUJIA, CHJIa TOKA, HANpsDKEHUE, MOIIHOCTh TOKA, dJEKTpUuYecKas EMKOCTh
IJIOCKOTO KOHJAEHCATOpa, COIPOTUBIIEHUE Y4acTKa LENU C MOCJIE0BATEIbHBIM U NapaJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI IIEKTPUUYECKOTO
0JIs1 KOHAEHCaTopa;

OOBSICHATE OCOOEHHOCTH NPOTEKaHUs (U3NYECKUX SBICHHI: MEXaHUYECKOE IBI)KEHHE, TEIJIOBOE JBM)KEHHE YacTHUI[ BEIECTBA, TEIJIOBOE
paBHOBecHe, OpOyHOBCKOE JBWXKeHHE, AUQQy3us, HCIapeHue, KUIeHHEe M KOHJEHCAlMs, IJIaBJICHHE W KPUCTAJUIM3aLUs, HANpaBIeHHOCTh
TEIUIONEpe1adn, MEKTPU3ALMS TEM, SKBUIIOTEHIIMAIBHOCTD IOBEPXHOCTH 3apsKEHHOTO TPOBOJHUKA;



MPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OIHOH (PU3MUECKOW BENMYMHBI OT JPYrol C HCHOJB30BAHHUEM IMPSMBIX H3MEPEHUH, MPU 3TOM
KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YJIbTAThl MOJYyYEHHON 3aBHCHUMOCTH (PU3WYECKHX BEIWYMH B BUJE TPpaPUKOB ¢ YIETOM aOCOIFOTHBIX
IIOTPELIHOCTEN U3MEPEHUH, 1€JIaTh BBIBOBI 10 PE3yJIbTaTaM UCCIIEAOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPCHUsI (PU3NYECKUX BEIMYMH, IIPH 3TOM BBIOMpATh ONTHUMAJIBHBIA METOJl M3MEPEHUs, OIICHHBATh aOCOIIOTHBIE H
OTHOCHUTCJIBbHBIC HOFpeH_IHOCTI/I HpSIMBIX " KOCBCHHBIX H3MepeHHﬁ;

MPOBOJIUTH OMBITHI TIO TPOBEPKE MPEIJI0KEHHONW TUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY,
aHaJII/I3I/Ip0BaTL HOHy‘-IeHHBIe pGSyJIbTaTBI U OCJIaTh BBIBOJI O CTaTyCG HpGI[JIO)KCHHOfI THUIIOTE3bI,

coOmroiaTh mMpaBWia OE30MacHOTO TpyAa MPHU IMPOBEACHUU HCCICAOBAaHHMN B paMKax ydeOHOTO JKCIIEPUMEHTa, MpaKTHKyMa W ydeOHO-
HCCIIEIOBATEILCKON M MPOCKTHON JACSITEILHOCTU C UCIIOIh30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYyI0BAHUS;

pemaTh pacuéTHBIE 3a/1auy C SIBHO 33JIaHHON M HESIBHO 3aJaHHOMN (PU3UYECKON MOJIENbIO: Ha OCHOBAHUM aHAJIM3a YCIOBUS 0O0OCHOBBIBATH BHIOOD
¢bu3nveckoil Mozieny, OTBEYaroUIe TpeOOBaHUSAM 3a/la4d, TPUMEHITH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJAThl (PU3UYECKUX TEOPHHA TpHU
WCIIOJIb30BAHUM MATEMaTUYECKUX METOJOB PELICHUs 3a]ad, IPOBOJUTH pacuy€Thl HA OCHOBAHMM HMMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh PE3YJbTaThl U
KOPPEKTUPOBATh METOIbI PEIICHUS C YYETOM IIOIyUYECHHBIX PE3YyIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3a/1a4M, TpeOyrolue NpUMEHEHUs 3HaHUI U3 pa3HbIX pa3esioB Kypca PU3UKH, a TaK)Ke MHTErpalliy 3HAHUH U3 APYrux
HpGZIMeTOB eCTeCTBeHHO-HayLIHOFO IIUKJIA: BI)ICTpaI/IBaTb JIOFI/I‘-IGCKYIO HCHO‘-IKy paccynq{eHHﬁ C OHOpOfI Ha I/ISyIICHHI)Ie 3aKOHBI, 3aKOHOMepHOCTI/I 158
(bu3uYecKue SABICHNUS,

MCTIOJIB30BATh TEOPETUUECKUE 3HAHUSA JUIsI OOBSICHEHUS! OCHOBHBIX MPUHIMIIOB paObOTHl M3MEPUTEILHBIX MPHOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTMYECKUX MPOIECCOB;

MIPUBOANUTH TPUMEPHI BKJIAIa POCCHICKHUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B O0BSICHEHUE TPOLIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaJ'II/ISI/IpOBaTI) 1 OLICHUBATH ITOCICIACTBUS 6I>ITOBOI\/'I 158 HpOH3BOI[CTB€HHOI>i JCATCIIBHOCTH YCJIOBCKA, CBﬂSaHHOfI C (1)I/ISI/I‘ICCKI/IMI/I npoueccaMH, C
MO3UIUI KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O PAlMOHAIBHOM MPUPOJONONH30BAHUH, a TAKKE€ Pa3yMHOM HCIIONb30BAaHUH JOCTHIKEHH I
HayK{ U TEXHOJIOTHH JIJISl JAJIbHEUIIIET0 Pa3BUTHS YEJIOBEUECKOT0 00IIECTBa;

MPUMEHSITh pa3InyHble CIOCOOBI paboThl ¢ MHpopMaIuell (HU3HMUECKOTO COJEp:KaHUs C HCIOIb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCHOJIb30BaTh COBpEMEHHbIE NH(OPMALIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA, IEpepabOTKU U MpeIbsABICHUs Y4eOHOM U Hay4dHO-
MOMYJSIPHOM MHGOPMaIIUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAIMY MH(POPMAINH, TTOTYYEHHON U3 Pa3IMYHBIX UCTOUHUKOB, KPUTHYECKH aHAIM3UPOBATh
MOJTy4aeMyro HH()OPMAIHIO U OIIEHUBATh €€ TOCTOBEPHOCTH KaK HAa OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHAJIM3a HUCTOYHUKA UH(POPMAIIUH;

MPOSIBIIATh OPTraHU3AlMOHHBIE U TIO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIHHOTO MPUOOPETEHHsS] HOBBIX 3HAHWW B MPOIECCE BBHIMOTHEHHS
MPOEKTHBIX U yUeOHO-HCCIIeIOBATEIHCKUX PabOT;

paboTaTh B TpyIINE ¢ UCMIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUTAHUPOBATh PabOTy TPYIIBI, PAIIHOHATBHO PACTIPEACISATh ASSITEILHOCTh B
HeCTaHJIapTHI)IX CI/ITyaIII/IHX, AICKBATHO OLICHMWBATH BKJIAJA KaXI0T0 U3 y‘-IaCTHI/IKOB rpyr[nm B pemeHI/Ie paCCManI/IBaeMOI\/II HpO6J’IeMBI;

MPOSIBIISATH MOTUBALIMIO K OynyIiel mpodecCHoHaNbHOM NeATENbHOCTH M0 CIIEHATLHOCTAM (PU3HKO-TEXHUIECKOTO TPOdUIIS.

K koniy o6yuenus B 11 knacce npeIMeTHbIE pe3yIbTaThl Ha YTIyOJIEHHOM YPOBHE JIOJKHBI OTpaXaTh COPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHU:

MOHUMATh POJIb (PU3UKU B DKOHOMUYECKOW, TEXHOJIOTUYECKOW, COIMANBHON M ITUYECKOW cdepax MesTEIbHOCTH YellOBeKa, POlib U MECTO
(hU3UKA B COBPEMEHHOW HAYYHOW KapTHHE MHUpPa, POJb ACTPOHOMHH B TMPAKTHYECKOHN NEATETLHOCTH YEJIOBEKA U JAJIbHEUIIEM HayYHO-TEXHUYECKOM



Pa3BUTHH, 3HAUCHHE OINMCATEIbHOM, CUCTEMaTU3UPYIOLIeH, 00bICHUTEILHON U MPOTHOCTUYECKON (QYHKIMH (PU3NUECKON TEOPHH — INEKTPOJUHAMUKH,
CHEIHabHOM TEOpUH OTHOCHUTENIbHOCTH, KBAaHTOBOM (PHU3UKU, POib (PU3NUECKOW TEOPUU B (POPMUPOBAHUU NPEICTABICHUNA O (PU3NUECKON KapTHHE
MHUpa, MECTO (PU3UYECKON KapTUHBI MHEpa B OOIIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEACTABICHUN O IPUPOJE;

pa3ianyaTth YCJIOBUS MPUMEHUMOCTU MojeNiell (PU3NUYEeCKUX Tel U MPOIECCOB (SBJICHUI): OTHOPOAHOE IEKTPUUYECKOE U OJTHOPOJIHOE MAarHUTHOE
0JI5, TAPMOHUYECKUE KOJIeOaHHs, MaTEeMaTUYECKHI MAasATHUK, UACATbHBIN NPY>KUHHBINA MasTHUK, TAPMOHHUYECKUE BOJIHBI, HCATbHBIN KosieOaTenbHbINH
KOHTYD, TOHKasl JINH3a, MOJEJIEN aToMa, aTOMHOTO Siipa U KBAHTOBOM MOJIENIN CBETA;

pa3nuyarh yciaoBus (TpaHHUIBL, OOJIACTH) IPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB, IOHMMATh BCEOOLINI XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh M OOBSICHATH IIEKTPOMArHUTHBIE MPOIECCHl M SBJICHUS, UCIOJb3ysd OCHOBHBIC MOJOXKEHUS U 3aKOHBI JICKTPOJWHAMHUKH U
CHEIHAIbHOM TEOPUM OTHOCUTENIBHOCTH (3aKOH COXpAHEHHS 3JIEKTPUYECKOro 3apsiia, cuia Ammepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOM
uHAaykuuu, npasuio Jlenna, cBs3p DJ[C caMOMHAYKIMH B 3JIEMEHTE 3JIEKTPUUECKON LIENMHU CO CKOPOCTbIO M3MEHEHMs] CHJIbl TOKAa, MOCTYJaThl
CHEIHaTbHON TeOPUN OTHOCUTENFHOCTH DUHIITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIIECCHI M SIBIECHHUS, UCIOJB3YS IOJOKEHUS KBAHTOBOM (u3uku (ypaBHEHHE OWHIITENHHA AJIs
dotorddekra, nepBrlii U BTOPOH mocTyiarel bopa, mpUHIMI COOTHONICHUs HeompenenéHHoctel ['eifsenOepra, 3aKOHBI COXpaHEHUS 3apsSA0BOTO U
MacCOBOI'0 YHMCEJ U SHEPTUHU B AJIEPHBIX PEAKLUAX, 3aKOH PaIMOaKTUBHOIO pacnaia);

OIMUCHIBATh (PM3MUECKUE MPOLIECCHI U SIBICHUS, UCIIONIb3YS BETUYMHBI: HAPSHKEHHOCTD SJIEKTPUUECKOTO MOJIsA, MOTEHINAI SIEKTPOCTAaTUYECKOTO
[0JI, Pa3HOCTb IOTEHLUAJIOB, 3JEKTPOABMXKYIIAas CHJIA, MHIYKIUS MAarHUTHOIO TIIOJIsl, MarHUTHBIM TMOTOK, cuia Awmmepa, HHIAYKTUBHOCTD,
3JEKTPOJIBIXKYIIAs CUJla CAMOMHAYKIIMH, SHEPTUS MATHUTHOTIO IOJISl IPOBOJIHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYJIbC, TIOJIHASL SHEPT U], SHEPTUsl TOKOs
CBOOOTHOM YaCTHIIBI, SHEPTHUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO U 3apsi SIpa, JHEPTHUS CBSI3U SIIPa;

OOBSCHATH OCOOCHHOCTH MPOTEKaHUs (PU3MUECKUX SBICHHI: dJIEKTPOMAarHUTHAS MHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEeP(EPEHIIUs BOJH,
nudpakiys, TUCTIEpCHs, TIOJIHOE BHYTPEHHEE OTpakeHue, potornekTpudeckuit apdext (hotorddexr), anbda- u 6era-pacnasl suep, raMMa-u3IydeHnue
a1ep, pu3ndecKue MPUHLIHUIIBI CHEKTPAIbHOTO aHaJIM3a U paboThI J1a3epa;

OTIpeIEIIATh HalpaBJIe€HNE UHIYKIIMKM MAarHUTHOTO MOJIsSi IPOBOJAHUKA C TOKOM, CUJIbl AMniepa u cuiibl JlopeHna;

CTPOUTH U300paXKeHHE, CO3/]aBaeMO€ TUIOCKUM 3€pKajioM, TOHKOM JIMH30H, U paCCUUTHIBATh €T0 XapaKTEPUCTUKH;

MIPUMEHSTh OCHOBOINOJArarlue acTPOHOMHUYECKHUE TOHATUS, TEOPUU U 3aKOHBl JJIs aHajdu3a U OOBSICHEHMs] (U3MYECKUX MPOLECCOB,
MPOUCXOJIAIINX B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEXXTAJIAKTUYECKOH cpejie; IBUKEHHs HeOEeCHBIX TeJ, IBOJIOIMHU 3BE311 U BeenenHoii;

MIPOBOAUTDH HCCIIEA0BAHNE 3aBUCUMOCTEN (PM3NYECKUX BEJIMYUH C UCIOJIb30BAaHUEM IPSIMBIX U3MEPEHUMN, IPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(buKcupoBaTh pe3yabTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUIE I'paUKOB ¢ y4y€TOM aOCOIIOTHBIX MOTPEIIHOCTEH H3MEepeHHid,
JIeN1aTh BBIBOJIBI [0 pE3yJIbTaTaM UCCIIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHbIE M3MEpeHUs] (PU3NYECKHX BEJIMYUH, IPU 3TOM BBIOMpATh ONTUMAJBHBIA METOJ]] MU3MEPEHHUs, OIICHHBATh a0COJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSAMBIX ¥ KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHl MO TPOBEPKE IMPEUIOKEHHOW THUIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOTYYEHHBIE PE3YNbTaThl U JIEJIaTh BBIBOJ O CTaTyCe MPEI0KEHHON THUIIOTE3bI;

OIIHMCHIBAaTh METOABI IIOJYyYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;

coOmoaTh MpaBWiia OE30MAaCHOTO TpyJda NpU HPOBEICHUHM HCCIEIOBAaHUM B paMKax Y4eOHOTrO JKCHEpHUMEHTa, NMpakTUKymMa U ydeOHOo-
UCCIIEI0BATEILCKON U MPOEKTHOM JIeSITEIbHOCTH C UCIIOIB30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHHUS;

pelaTth pacy€THbIE 3aJ]a4 C IBHO 33/1aHHOM M HESBHO 3aJJaHHON (PM3MUYECKOI MOJIeNIbI0: Ha OCHOBAHWHU aHAJIW3a YCIIOBUS BIOUpATh PU3NUYECKHUE
MOJIeNIM, OTBEeYaloIue TpeOOBaHUAM 3a7aui, TPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThl (PU3HMUECKUX TEOPUI NMPHU UCHOIH30BAHUHU



MaTeMaTHYECKUX METOJIOB PEIICHHS 3a/ad, IMPOBOJUTh PacYéThl HA OCHOBAHUU MMECIOIIUXCS JTaHHBIX, aHATM3UPOBATh PE3YJIbTAaThl U KOPPEKTHPOBAThH
METO/IbI PEIICHHS C YIETOM MOJYYCHHBIX PE3Y/IbTATOB;

pelaTh Ka4yeCTBEHHbBIC 3a/1aud, TPEOYONUe MPUMEHEHHSI 3HAHUI U3 pa3HBIX Pa3/eioB Kypca GU3MKH, a TAK)KE UHTCTPALMU 3HAHUN U3 APYTHX
[pEJIMETOB €CTECTBCHHO-HAYYHOIO IMKJIA: BBICTPAMBAThH JOTMYECKYIO IETIOYKY PACCY)KICHUH C OMOpPOW HAa M3YYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nuecKre SBICHUS;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS I OOBSCHEHUS] OCHOBHBIX MPHHIIUIIOB PaOOThI H3MEPUTEIBHBIX MPUOOPOB, TEXHUUCCKUX YCTPOMCTB M
TEXHOJIOTUYECKUX TPOLIECCOB;

MPUBOIUTH TIPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOSIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIICHUBATh MOCJICACTBUS OBITOBOW M MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3aHHON ¢ (DU3NYECKUMHU MPOIECCaMH, C
MO3HUIIMK KOJOTMYECKON O€30MacHOCTH, MPEACTABICHUI O PAlMOHATIBHOM IPHPO/IONOJIL30BAHIH, a TAK)KE Pa3yMHOM HCIOJb30BAHUU JTOCTHIKCHUHN
HAYKH U TEXHOJIOTHH IS TATbHEUIIIEr0 pa3BUTHS YEIOBEYECKOTO OOIIECTBA;

MPUMEHSATh Pa3IHyYHbIe CIOCOObI paboThl ¢ WH(pOpManuel (HU3NIECKOrO COACPIKAHUSA C HCIOIH30BAHUEM COBPEMEHHBIX HH(POPMAIIHOHHBIX
TEXHOJIOTUH, P 3TOM HCIIOJH30BATh COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJOTHHU JIJIs TOUCKA, MEPEepabOTKH U MPEIbSIBICHUS YICOHOW U HAYYHO-
MOMYJISAPHOM UHPOPMAIIUH, CTPYKTYPUPOBAHKS U MHTEPIPETALUU HHPOPMALIUH, TIOTYICHHOW M3 PA3IUYHBIX HCTOYHUKOB, KDUTHYCCKH aHATH3UPOBAThH
MoJIy4aeMyro HH(POPMAIUIO U OLICHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE aHAJIN3a HCTOYHHUKA HH(OpMaIny;

MPOSIBJISITh  OPTraHU3AalMOHHBIC M TO3HABATEIbHBIC YMEHHUS CaMOCTOSTEIBHOTO MPUOOPETEHHMS HOBBIX 3HAHHM B MPOIECCE BBIMOIHECHUS
MPOEKTHBIX U Y4€OHO-HUCCIICIOBATEILCKIX padoT;

paboTaTh B IPYIIIE C UCIIOJHECHHEM PAa3IMYHBIX COIUAIBHBIX POJICH, MIIAHUPOBATh PAOOTY IPYIIIbI, PALIMOHATIBHO PACHPEACIATh ICATCILHOCTD B
HECTaHIAPTHBIX CUTYAIMSIX, aJ€KBaTHO OI[CHUBATh BKJIA]] KAXIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHE PACCMATPUBAEMO#l ITPOOJIEMBI;

MIPOSIBJISITH MOTUBAIIHIO K OyayIieH mpodeCCHOHATBLHON AEATEIbHOCTH 110 CIIEIUATLHOCTAM (PU3UKO-TEXHUIECKOTO MPOMHUIIS.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmMenoBanwue pa3ienoB U TEM IPOTrPaMMBI KonuuecTBo uacoB OnexkTpoHHbIe (IU(PPOBHIE) 0Opa3oBaTEIbHBIC
m/m Bceero| KonTponbHbie [pakTHyeckue PeCYpCBI

paboThI paboThI




No HanmenoBanue pa3ienoB U TeM NporpaMMbl ‘

KomnuectBo yacos

OnekTpoHHbIe (IU(PPOBHIE) 00pa3oBaTEIbHBIC

n/n Beero||  KoutponbHbie [IpakTruecKue pecypceel
paboThI paboThI
‘Pa:me.ﬂ 1. HAYYHBIA METO/] ITIO3HAHUS IIPUPOIBI ‘
‘1.1 HHaquLIﬁ METO/I IO3HAHUS TIPUPOJIBI H 6 H H H ‘
‘I/ITOFO 10 pasaeny H 6 H ‘
[Pazzien 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 10 H 1 “ “ ‘
22 | Jluammca | 10 | | | |
‘2.3 HCTaTI/IKa TBEPAOTO Tena H 5 H 1 H H ‘
‘2.4 H3aKOHbI COXpaHEHUs B MEXaHUKE H 10 H 1 H H ‘
‘I/ITOFO 0 pasaeny H 35 H ‘
‘Pame.ﬂ 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMO/IMHAMUKA ‘
‘3.1 HOCHOBH MOJIEKYJIIPHOKMHETHYECKOU TEOPUH H 15 H H H ‘
‘3.2 "TepMOIH/IHaMI/IKa.TeHJIOBI)Ie MAaIIIUHEI H 20 H H H ‘
3.3 ||ArperatHble cOCTOSHUS BemecTBa. Pa3oBble 14
nepexoabl

‘I/ITOFO 0 paseny H 49 H ‘
‘Pa321e.11 4. JJIEKTPOOAUHAMMUKA ‘
‘4.1 HSneKTpI/Iqecxoe oJie H 24 H H H ‘
‘4.2 HHOCTOHHHHﬁ INEKTPUYECKUI TOK H 24 H H H ‘
‘4.3 HTOKI/I B Pa3JIMUHBIX Cpefax H 6 H H H ‘
‘I/ITOFO 10 pasjeny H 54 H ‘
‘Pafmen 5. PUSUUYECKUM MPAKTUKYM ‘
‘5.1 Hd)mnqecxnﬁ MPaKTUKYM H 16 H H 16 H ‘
‘I/IToro 0 pa3feiy H 16 H ‘
‘PCBCpBHOG BpeMs H 10 H H H ‘
(OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 170 || 8 | 16 I |

11 KJIACC




Ne HaumenoBanue pa3zienoB v TeM NporpaMMbl KommuectBo wacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m Beero|| Konrponbnsie || Ilpaktuueckue 0bpasoBaTeNbHbIE PeCypChl
paboThl paboThI

Pasziea 1. JJEKTPOJMHAMMKA |
‘1.1 HMaFHI/ITHOG rnojie H 14 H H H ‘
‘1.2 HSneKTpOMarHHTHa;I WUHYKIUS H 13 H 1 H “ ‘
‘I/ITOFO o pazjaeny H 27 H ‘
IPazzen 2. KOJJEBAHUS M BOJIHBI |
‘2.1 HMCX@.HI/I‘IGCKI/IC KojebaHus H 10 H H H ‘
‘2.2 HSHeKTpOMarHI/ITHHe KoseOaHus H 15 H H H ‘
‘2.3 HMexaHquCKI/Ie U DJIEKTPOMArHUTHbBIE BOJIHBI H 10 H H H ‘
2.4 JOummwa [ | H | |
‘I/ITOFO 0 pasaeny H 60 H ‘
‘Pamen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH ‘
‘3.1 HOCHOBLI CTO H 5 H 1 H H ‘
‘I/IToro IO pa3feny H 5 H ‘
‘Pa?.zle.ﬂ 4. KBAHTOBASI ®U3UKA ‘
‘4.1 HKopnyCKynﬂpHo-BonHOBoﬁ yaanu3M H 15 H H H ‘
‘4.2 Hd)mHKa aToma H 5 H H H ‘
‘4.3 HCDI/BI/IKa ATOMHOTO SIApa U JIEMEHTapHbBIX YaCTHUII H 5 H H H ‘
‘HTOFO IO pa3feny H 25 H ‘
Pazsies 5. JIEMEHTBI ACTPOHOMMH U ACTPO®U3UKHU |
‘5.1 HBneMeHTBI aCTPOHOMUU U acTPOPHU3UKU H 12 H H H ‘
‘I/ITOFO o pazaeny H 12 H ‘
‘Pasnen 6. PUSNUYECKUM MPAKTUKYM ‘
‘6.1 H(DI/IBI/I‘ICCKI/II\/'I MIPaKTUKYM H 16 H H 16 H ‘
‘I/ITOFO 0 pa3feiny H 16 H ‘

|

IPazzen 7. OGOBIIAIOIIEE IOBTOPEHUE




DnekTpoHHbIC (IU(PPOBLIE)

KonnuecTtBO yacos

No HaunmenoBanue pa3zienoB U TeM NporpaMMbl
n/n Beero|| Kourponsusie || Ilpakrudeckue 0bpazoBaTeNbHBIe PeCypCHI
paboThl paboThI
7.1 ||Cucremaruzaius u 0000IIEHHE MPEIMETHOTO COJICPKAHUS U OTIbITA 15
NesITeIbHOCTH, TPUOOPETEHHOTO MPH U3y4eHUH Kypca ¢pusuku 10 — 11
KJIaCCOB
‘I/ITOFO 0 pazaeny H 15 H
‘PesepBﬂoe BpeEMs H 10 H H H
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 170 || 4 [ 16 [




