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IHHOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE CpeaHero ooImero odOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TIONIOKEHUH U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS OCHOBHOH 00pa3oBaTeabHON
nporpammel, mpencraBieHHpIx B DPI'OC COO, a Takxke ¢ yuéroM deaepanbHOl padboueit
mporpaMMbl  BocnuTanus ¥ KoHuenmuw npenogaBanus y4deOHoro mnpeamera «Du3uka» B
oOpa3oBarenpHbIX  opranm3anusx  Poccuiickoit ~ ®epepanuu, peanu3ylolUX  OCHOBHbBIE
o0pa3oBaTeNbHbIC MPOTPAMMEI.

[IporpaMmMa 10 Qu3uke omnpenenser o00s3aTeNbHOE NPEIMETHOE COJEpiKaHue,
YCTaHABIIMBAET PEKOMEHIYEMYIO IIOCIICIOBATEILHOCTh HM3YyYEHHUS TEM H pa3elioB y4eOHOTro
npeaMeTa ¢ Y4TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro mporecca,
BO3PACTHBIX 0COOCHHOCTEH oOyuaromuxcs. [Iporpamma 1o ¢u3uke 1aér MpPEeACTaBICHHUE O LEIX,
coJiep>KaHuu, o0mIel crpateruu OoOydeHHUs, BOCIUTAHMUS M Pa3BUTHUsI OOYYarOIIMXCS CpeICTBaMU
yueOHOro npeamera «dusuka» Ha yriay0aEHHOM ypOBHE.

W3yuyenne kypca ¢Gu3uku yriiyoa€HHOrO YpOBHS MO3BOJIIET peaan30BaTh 3aJayu
npoecCHOHATLHOW OPHUEHTAIlMU, HAIPABJICHO HA CO3JAHHWE YCIOBUH [JIS TPOSBICHHUS CBOUX
MHTEJUJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKAbIM 00ydYarolUMCs, KOTOpble HEOOXOIUMBI
JUIS  TIPOJIOJDKCHHSI 00pa3oBaHUS B OpraHU3alusX MPOPECCHOHAIBHOTO O0pa30BaHHS II0
Pa3IMYHBIM (PU3UKO-TEXHUUECKUM M UHKEHEPHBIM CIIEIUATbHOCTSIM.

B nporpamme mo ¢usnke onpenenstorcs IJIaHupyeMble pe3yJbTaThl OCBOCHUS Kypca
(GU3MKN Ha YpOBHE CpeIHEro o0IIero oopa3oBaHus: JUUYHOCTHBIE, METANPeIMETHBIC, IPEIMETHBIC
(Ha yriyonéHHoM ypoBHE). HaydyHO-METOI0JIOrMYeCKO OCHOBOM Il pa3pabOTKH TPeOOBAHMM K
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEIMETHBIM pe3yidbTaTaM OO0y4aroluxcs, OCBOUBILIUX
nporpamMmy 1o (U3MKEe Ha YpOBHE CpelHero oOiero oOpa3oBaHUs Ha YIiyOJIEHHOM YpPOBHE,
SIBJISIETCS] CUCTEMHO-JIEATEIIbHOCTHBIN MOIXO/I.

[TporpamMma 1o pu3uke BKIIFOYALT:

IUIAHUPYEMbIE PEe3YNbTaThl OCBOCHHS Kypca (PU3MKH Ha YIrIIyOJNEHHOM YpOBHE, B TOM YHUCIE
MIPEAMETHBIC PE3YIIBTATHI 110 TOJaM 00yUCHUS;
cofiep;kanue yuyeObHoro npeamera «Ou3nkay Mo rogam o0ydeHwusl.

[Iporpamma mo ¢u3uKe UMEeT MPUMEPHBIN XapakTep U MOXKET OBITh HCIIOJIb30BaHA
YUUTENSIMHA (PU3UKU IS COCTABIICHUSI CBOMX PA0OUUX MPOTPaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YUUTENIEH W TIPEIOCTABISET
BO3MOXXHOCTH ISl pealiu3alliy pa3IndHbIX METOINYECKUX MOIX0J0B K MPErnoaaBaHui0 (pU3UKU Ha
yriIyOJIEHHOM YPOBHE MPHU YCIIOBUM COXPAHEHUS 00s3aTEIHHOM YaCTH COJIepKaHUs Kypca.

Odu3uka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMash B KayecTBE
y4eOHOT0 MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUM 00 OKpYyKaroIiem
mupe. [lIkonpHbI Kypc (u3mku — cuctemMooOpa3yromuid sl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOIBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB M SBIICHUM, U3Y4aeMbIX
XUMHeH, Ouomnoruelt, ¢usnyeckoil reorpadueit u actpoHomwueil. Vcmonb3oBaHWe U aKTUBHOE
npuMeHeHne (U3UYECKUX 3HAHUN OMNpEACNIUIIO XapakTep W OypHOE pa3BHUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B chepe HIHEPTeTHKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, TIOJYYSHHSI HOBBIX MaTEpHUajIoB
C 3aJaHHBIMU cBOMcTBaMHu. M3ydeHue (U3MKKM BHOCUT OCHOBHOM BKJIaaA B (OpMHUpPOBaHHE
€CTECTBCHHO-HAYYHONH KapTUHBI MHpa oOydariierocs, B (GOPMUPOBAHHE YMEHHH NPUMEHSTH
Hay4HBIA METOJI MIO3HAHUS TP BHITIOJHEHUN UMH YI€OHBIX MCCIICTOBAHUMN.

B ocHoBy kypca (u3uKu Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs MOJIOXKEH Psi
UJIel, KOTOPbIE MOKHO PacCMaTPUBATh KaK MPUHIIUITBI €T0 MTOCTPOCHHUS.

HNnes unenoctHoctu. B cooTBeTcTBUM C HEH Kypc SBIsETCA JIOTMUECKH 3aBEPLIEHHBIM, OH
COJICPKUT MaTepuan W3 BCEX pa3AesioB (M3HWKH, BKIIOYAET KaK BOMPOCH KJIACCHYECKOW, TaK M
COBPEMEHHOM (DU3HKH.

Hness renepanmsanum. B cooTBeTcTBUM ¢ Hel MaTepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
¢dusnueckux Teopuit. BenymuMm B Kypce siBnsieTcs: GOpMUpPOBAHUE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hnes rymanurapmusaumu. E€ peanuzanus mnpeanosiaraeT MCHOJIb30BaHUE T'YMaHUTApHOTO
NnoTeHlrana GU3NYECKOW HAayKH, OCMBICIIEHUE CBSA3HM Pa3BUTHs (U3UKHU C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MEPOBO33PEHUYCCKIMH, HPABCTBEHHBIMU U KOJIOTUIECKUMH MTPOOTIEMaMH.

Hnesn npuxkinaaHoii HanpaBjeHHOCTH. Kypc ¢usuku yriayOn€HHOTO ypOBHS MpEaIoiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTUYECKUX NPHIIOKEHUN H3YUEHHBIX
Teopuil u 3akoHOB. IIpwm 3TOM paccmaTpwBalOTCs Ha YpPOBHE OOIIUMX TMPEACTABICHHN U



COBPEMEHHBIC TEXHUUYECKHE YCTPONUCTBA, U TEXHOJIOTHH.

HNnesi  3K0OJIOTM3AI[UM PEATH3YETCS  MOCPEICTBOM  BBEINCHUS  DJIEMEHTOB  COJCPIKAHMS,
MOCBAMIEHHBIX JKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C DPa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TakkKe 00CYXIEHHUs MpoOJIeM PalMOHATBHOTO MPUPOIOIOIB30BAHUS U
AKOJIOTUYECKON 0€30MacHOCTH.

OcBoeHHEe COJEpKaHUS MPOrpaMMbl MO (U3MKE JOHKHO OBITh IIOCTPOCHO Ha
MPUHITAIIAX CUCTEMHO-JIEATEILHOCTHOTO Tonxona. s ¢u3uku peanusamuss 3THX TPUHIUIIOB
0a3upyeTcsi Ha MCIOIB30BAaHUHM CAMOCTOSITEILHOTO IKCIEPUMEHTA KaK MOCTOSIHHO JIEHCTBYIOMIETO
(dakTopa ydeObHoro mporecca. s yrayOom€HHOTO YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO
YYEHUYECKOTO IKCIIEPUMEHTA, BKIIOYAIOMIETO (DPOHTATHHBIC YICHHUYECKUE OMBITHI NMPU U3YUCHHUH
HOBOTO MaTrepuaia, jJadopaTopHble pabOThl U pabOThl MpakTukyMma. [Ipm 3TOM BO3MOXXHBI JBa
criocoba peanmzanyu GU3NIECKOro MPaKTUKyMa. B rmepBoM ciiydae MpakTUKyM MPOBOAUTCS OO B
konme 10 u 11 kiraccoB, 10O MOCiE TMEPBOTO M BTOPOTO MOJIYTrOJAUA B KaKIOM U3 3THUX KIJIACCOB.
Bropoii cioco6 — 310 uHTerpanus paboT IPaKTUKyMa B CUCTEMY JIa0OpAaTOPHBIX padOT, KOTOPHIC
MPOBOJATCS B TIpoliecce HM3ydeHHs pasnena (tembl). [Ipm 3TomM mom paboTamMu MNpakTHKyma
MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEA0BaHNE, KOTOPOE TIPOBOAUTCS MO PYKOBOACTBY CBEPHYTOTO,
00001mEHHOr0 BUAa 0€3 MOoMaroBoil HHCTPYKIIUH.

B nporpamme mo (pusmke cucTteMa y4eHUYIECKOT0 3KCIIEPUMEHTA, 1a00paToOpHBIX padboT
Y TIPaKTUKyMa TPEACTAaBJICHA €UHBIM MepeuyHeM. BBIOOp TeMaTHUKH JUIsl 3TUX BUIOB YUYCHHYECKUX
MPAKTUYECKUX PabOT OCYIIECTBISCTCS Y4YaCTHHKAMU 00pa3oBaTEeIbHOTO TpoOIlecca HCXOMS W3
O0COOEHHOCTEH IMOYpOYHOI0 TUIAHMPOBAHUS M OCHAIIeHHWs KaOuHera ¢usuku. Ilpu >Tom
o0ecrieunBaeTCs OBJIAJCHUE OOYYAIONIUMUCS YMEHUSMH TIPOBOJHUTH TIPSIMBbIE W KOCBCHHBIC
U3MEpEeHUs, HCCIEAOBAaHUSA 3aBUCUMOCTEH (U3MYECKUX BEJIUYUH M TOCTAHOBKY OIBITOB IIO
MIPOBEPKE MPEIIOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHWE yaenseTcs PEIICHUI0 pacyETHBIX W KAueCTBEHHBIX 3anad. [lpu
3TOM IS PacYETHBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 3a/1a4¥ C SIBHO 3a/IaHHON M HESIBHO 3aJIaHHOM
(U3HYECKO MOJIENBIO, TTO3BOJIIONINE MTPUMEHSITh U3yUYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pasjeiia Kypca, TaK M HMHTETPUPYS NPUMEHCHHE 3HAHMM W3 pa3HbIX pas3aecnoB. [l
KAueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIITIOTCS 3aJlaHUsI Ha OOBSICHEHUE/TIPEICKa3aHUe MPOTCKAHUS
(bu3MUeCKUX SBICHUNM W TPOIECCOB B OKPYXKAIOIIEH KWU3HH, TpeOyromme BbiOOpa (usmdeckoin
MOJICIIH JIJISl CUTYaIH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusMu PI'OC COO Kk MaTepHaTbHO-TEXHHYECKOMY
o0ecrnieyeHn0 y4eOHOro mporecca Kypc (QU3MKH YriayOnEHHOrO ypOBHS HA YPOBHE CpPEIHEro
o0rmero oOpa3oBaHus TOJKEH U3Y4aThCs B YCIOBUSAX MpeaMETHOTO kabunera. B kabunere gpusuku
JOJDKHO OBITh HE0OX0IMMOe J1abopaTOpHOE O0OpYyJOBaHHE /JIsi BBIIOJHEHUS YKa3aHHBIX B
mporpaMMe no (Gpu3nKe yueHUIeCKUX OMBITOB, Ta00paTOPHBIX paboT U paboOT MPaKTUKyMa, a TaKXKe
JIEMOHCTPAIIMOHHOE 000PYyI0BaHNE.

JlemoHcTpanoHHoe 000pyAoBaHue (HOpPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOH JIOCTATOYHOCTH W O0OECIEYMBACT ITOCTAHOBKY IEPEUMCIICHHBIX B TpOrpamMMme IIo
(bu3MKe KIIOUEBBIX JEMOHCTPAlUUA M MCCIEAOBAHUS HW3YYaeMbIX SIBICHUH U TIPOIECCOB,
AMIUPHUYECKUX U (DYHITAMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMEHEHUH.

JIaboparopHoe 000pyIOBaHHE ISl YUCHUIECKUX MPAKTHYECKUX padoT (hopMupyercs B
BHJIE TEMATHYECKUX KOMIUICKTOB W OOECIeurMBaeTCs B pacuéTe OJHOr0 KOMIUIEKTAa Ha JIBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBaHUS JOJKHBI  OBITH
MMOCTPOCHBI HAa KOMIUICKCHOM HCIOJIb30BAaHUN AaHAJIOTOBBIX M MH(POBBIX TPUOOPOB, a TaAKKE
KOMITBIOTEPHBIX H3MEPUTETHHBIX CHCTEM B BUJIE IU(PPOBBIX JTaOOpaTOPHil.

OCHOBHBIMU 1IEJIIMU U3Y4YeHUSI PU3UKU B 001IIEM 00pa30BAHUH SBIISIOTCS:

e (opmupoBaHuEe UHTEpeca U CTPEMIICHUS OOYUYAIOIUXCSl K HAyYHOMY M3YUYCHHIO TTPHUPOJIBI,
pa3BHUTHE WX UHTEIEKTYAIbHBIX U TBOPYECKUX CITIOCOOHOCTEH;

e pa3sBUTHE TPEJACTABICHWA O HAyYHOM MeToJae TO3HaHWS ©  (OPMHUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

¢ (opmupoBaHWE HAYYHOIO MHPOBO33PCHHS KaK pe3ysibTaTa HW3YYEeHUS OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue yMeHUIN OOBSCHITH SBICHUS C HCIOJB30BaHMEM (U3MYECKUX 3HAHUN U
HAyYHBIX JOKa3aTeIbCTB;

e (opMHpPOBAHUE TIPEICTABICHUA O POJIU (PU3UKU JUIsI PA3BUTHS IPYTrUX €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHA;

® Dpa3BUTHE TMPEJACTaBICHUI O BO3MOXKHBIX cdepax Oyaymeld mnpodeccHoHaNbHOM



NeSITENIbHOCTH, CBA3aHHBIX C (PU3MKOHM, MOATOTOBKA K JAajbHEilIeMy OOy4YeHHIO B 3TOM
HaIpaBIICHUU.
JlocTuxkeHne 3TUX Ieneld o0ecreunBaeTcs peleHueM CIeAYIOUMX 3a/ad B Ipolecce
M3YyYeHHS Kypca (pU3uKH Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus:

® IIPHOOPETCHHE CHUCTEMbl 3HAHHK 00 OOmMMX (PU3MYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX,
TEOpUAX, BKJIIOYAs MEXaHHKY, MOJEKYSIpHYIO (HU3HKY, DJEKTPOJUHAMUKY, KBAHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPHU3UKY;

e (opmupoBaHUE yMEHUI MPUMEHSATH TEOPETUUYECKUE 3HAHUA AJIS OOBACHEHUS (PU3UUECKUX
SIBJIGHUI B IPUPOJIC U ISl IPUHATHUS IPAKTHUECKUX PEUICHUH B TOBCEAHEBHOMN KU3HU;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 337a4 C SIBHO 3aJaHHOW (PU3UUYECKON MOJEIBIO,
3a/1a4, MOJIPa3yMEBAIOIINX CaMOCTOSITENILHOE COo3MaHue (PU3MYEeCKOH MOJENH, aJeKBATHOU
YCIIOBUSIM 3aJ]a4i, B TOM YHUCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

e [OHUMaHHWEC (PU3NICCKUX OCHOB M TPUHIUIOB JCHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJOTHYECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

® OBJaJIEHUE METOJaMU CAMOCTOATEIbHOTO IUIAHUPOBAHMSI U MPOBEICHUS (PUINUECKUX
SKCIIEPUMEHTOB, aHajJu3a M UHTEpIpeTanuu UHPOpPMAIUHU, OMPEIENICHUs JTOCTOBEPHOCTU
MOJIYYEHHOTO Pe3yJIbTara;

e CO3JaHWE YCIOBHM [UIsi Pa3BUTUS YMEHHIl MPOEKTHO-HCCIEAOBATEIbCKOW, TBOPYECKOU
NeSTCIILHOCTH,

e pasBUTHE HHTepeca K chepam mpodeccuoHaNIbHOMN 1eATeIbHOCTH, CBI3aHHOM ¢ (PU3UKOIA.

B cootBerctBuu ¢ TtpeboBanusmMu GI'OC COO yrnyOnéHHbIM YpPOBEHb H3y4YEHUS
yueOHOro mnpeamera «®Pu3MkKa» Ha YpPOBHE CpeAHEro oOmmero o0pa3oBaHus BBIOMpaACTCS
00Oy4arolUMuUCs, UIAHUPYIOUIMMH TMPOJOJDKEHHE OO0pa30BaHUS M0 CIEHHUATBHOCTAM (DU3HKO-
TEXHHYECKOTO TPOQuIIs.

Ha wusydenne ¢usuku (yrayOn€HHBI ypOBEHb) Ha YpPOBHE CpeaHEro oOIIero
obpazoBanust orBoauTcs 340 vacos: B 10 kiacce — 170 gacos (5 yacoB B Heaeno), B 11 kimacce —
170 gacos (5 4acoB B HEJEIIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHUS MPHPOJBI.

®uzuka — pyHIaMeHTalnbHas Hayka o mpupoje. HaydHslit MeTO MO3HAHUS U METOJIbI
uccleIoBaHusl (pU3MUECKUX SBICHUH.

DKCIepuMEHT U TeopHUsl B Mpoliecce Mo3HaHus npupoabl. Habmoaenue u skcepumMeHT
B (husmKe.

CrniocoObl u3MepeHns PU3NYECKUX BEJIMYMH (aHAJIOroBbIE U LHU(POBBIE U3MEPUTEIBHbBIE
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gu3NUECKUX BEIUYUH (aOCOMIOTHAS U OTHOCUTEIbHAS).

MopenupoBanue Gpu3nyecKux SBJICHUN U MPOLECCOB (MaTepuanbHas TOUKa, a0COTIOTHO
TBEPIIOE TEJO, UCATbHAS JKUJIKOCTh, WICATBHBIA Ta3, TOUCUHBIN 3apsn). [ unoresa. Ousndeckuit
3aKOH, I'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Pone u mecto ¢usuku B (HOPMUPOBAHMM COBPEMEHHOW HayyHOW KapTHUHBI MHpa, B
MPAKTUYECKON AESITeIbHOCTH JTIOACH.
YdeHn4eckuii IKCIIePUMEHT, J1a00paTopHbIe pad0ThI, NPAKTHKYM.

W3mepenue cuibl TOKA M HANpsDKCHWS B LENM IOCTOSHHOIO TOKa IPHU MOMOINHU
aHAJIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ UQpoBoi JabopaTopueii mo pusuke. [Ipumepsl n3MepeHus: GPU3HIESCKUX
BEJIMYMH IIPHU IOMOLIY KOMIIBIOTEPHBIX JaTUUKOB.



Pa3nen 2. Mexanuka.
Tema 1. Kunemamuxka.

Mexanndeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXAHWUYECKOTo JBHXeHus. Cucrema
oTcuéra.

[Ipsimast u 0OpaTHast 3a7a91 MEXaHUKH.

Panuyc-BekTop MarepuanabHOM TOUYKHM, €ro MPOEKIMH HAa OCH CHUCTEMBbl KOOPAMHAT.
Tpaexktopus.

[Tepemerienue, CKOpPOCTh (CpeaHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) M YCKOPECHHE
MaTepHaIbHOM TOYKH, MX MPOCKIMU HAa OCU CUCTEeMbl KoopauHat. CIIOKEHHE MepeMENIeHUN U
CJII0’KEHUE CKOPOCTEM.

PaBHOMEepHOE ¥ PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBH)KCHUE. 3aBUCUMOCTh
KOOPJHMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepUaIbHOM TOYKH OT BPEMEHH M UX T'pa(HKH.

CBoOoaHoe mageHue. YCKopeHue cBoOOaHOro maaeHus. [[BmwkeHue tena, OpomeHHOro
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAMHAT, CKOPOCTH M YCKOPEHHUSI MaTepUAIbHON TOUYKH OT
BPEMEHHU U WX TpaduKu.

KpuBonuneiinoe naBuxeHue. [[BUKEHHE MAaTEpUANIbHOM TOYKHA II0 OKPYKHOCTH.
VYrioBas u nauHEHHas ckopocTh. Ilepwom u wacrora oOpamenus. lLleHTpocTpeMurtensHoOe
(HOpMapHOE), KacaTeJIbHOE (TAaHTCHIIMAIBHOE) U TTOJIHOE YCKOPEHHE MaTepUAIbHON TOUKH.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHYECKHE IMPOILECChl: CHUIOMETpP, JABUKECHHE
CHaps/IOB, LIETIHBIC, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIauu, CKOPOCTHBIE JIU(PTHI.

JleMoHCTpanuu.

Mopaenb cucteMbl 0TCUETa, UUTFOCTPALNS KUHEMATHUYEeCKUX XapaKTePUCTUK JIBHIKCHHUS.

CriocoOblI Mccae10BaHMS ABUKCHUM.

NnnmrocTpanus npereabHoro nepexoia i i3MEpEeHNEe MIrHOBEHHOM CKOPOCTH.

[IpeobOpaszoBanue NBMKCHHUH C HCTIOJb30BAaHUEM MEXaHU3MOB.

ITagenue Ten B BO3AyX€ U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGimrotenne aBYKEHUS Tea, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU3OHTAIBHO.
Hanpasnenue ckopocTu mpu ABUKEHUH MO OKPY>KHOCTH.

[IpeoOpa3oBaHue YIIIOBOK CKOPOCTH B PEIYKTOPE.

CpaBHeHMe MyTel, TPAEKTOPHI, CKOPOCTEN JBUKEHHUS OJHOTO M TOTO K€ TeJla B Pa3HbIX CUCTEMAX
OoTCUéTa.

YdeHn4ecKkuii IKCIEPUMEHT, J1a00opaTopHbIe pa00Thl, IPAKTUKYM.

N3yuenne HepaBHOMEPHOTO ABHKEHUS C IIEJIbIO OMPEIeTICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHuss OpU MPSMOJIMHEHHOM pPaBHOYCKOPEHHOM JBUKEHUUM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MyTH OT BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHHs CBOOOJHOTO TmMaaeHHs (PEKOMEHJIOBAHO HCIOJIb30BaHUE 1U(POBOI
1ab0paTOpUH).

W3ydyenue nBuKeHUS Tejla, OpOILIEHHOTO TOpHU3OHTaldbHO. IIpoBepka rumore3sl O MNPSAMOM
MPONOPIIMOHATIFHON 3aBUCMOCTH MEXK]1y JaJIbHOCTBHIO TTOJIETA M HAYaIbHON CKOPOCTBIO Tea.
N3ydenue qBuKeHUs Tela Mo OKPYKHOCTHU € MTOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHOa OOpaIeHrsl KOHUYECKOTO MasiTHUKA OT €r0 MapaMeTpOB.
Tema 2. /lunamuxa.

IlepBeiii  3axkoH  Hberorona. HMuepumanbHble  cucteMbl  orcuéra.  [IpuHiun
oTHOcUTeNbHOCTH ["anmuies. HemHepumaibabie cucTeMbI OTCUYETA (OTIPEACIICHHE, IPUMEPHI).

Macca tena. Cuna. [IpuHITUIT CyTIepIIO3UITUN CHIL.

Bropoii 3akoH HeroToHa 17151 MaTepUAIbBHONW TOYKH.

Tpertwnii 3akoH HptoToHA 1151 MaTEpUATIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOW MAcCCHlI.
Cuna TSOKECTH. 3aBHCHMOCTBh YCKOPEHHS CBOOOTHOTO TMaJCHHMS OT BBICOTHI HAJl MOBEPXHOCTHIO
IJIAHETHl U OT TreorpaduyecKoll MUPOTHL. JIBMKeHHME HEOECHBIX TENM M WX CIYTHUKOB. 3aKOHBI
Kennepa. IlepBast kocMuueckasi CKOpOCTb.

Cuita ynpyrocru. 3akoH ['yka. Bec tenma. Bec tena, 1BHxKymerocs ¢ yCKOpeHUEM.

Cuna tpenusi. Cyxoe TtpeHue. Cuia TpPEHHUS CKOJIBKEHHUSI M CHJIA TPEHUS TOKOA.
Koaddumment tpenus. Cwiia COMpOTHBICHHUS TPH JABHKCHUU Tela B KUIKOCTH WU Tasze, ef
3aBUCHUMOCTBb OT CKOPOCTH OTHOCHUTEIILHOTO JABHKCHHUSI.

Hanenue. 'mapocrarnueckoe gasinenne. Cuiia Apxumena.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: MOAMIUITHUKYU, IBUKEHUE



HCKYCCTBEHHBIX CITyTHUKOB.
JleMmoHcTpanum.
Habmtoienue ABMKEHUS TNl B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCYETA.
ITpyHUMTT OTHOCUTENHHOCTH.
KaueHnne nByx HHMIMHAPOB WM IIAPOB PA3HOM MAacCChl C OJIMHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEMHEPLUAIBHON CUCTEMBI OTCUETA.
CpaBHEHME PaBHOJEHCTBYIOIIEH MPUIIOKEHHBIX K TEIYy CHJI C IPOU3BEIECHUEM MAaCChl TEJIa HA €ro
YCKOPEHHE B MHEPLIMAIBHOM CUCTEME OTCUETA.
PaBeHCTBO cuil, BOBHUKAIOIINX B PE3YJIbTATE B3aUMOJEHCTBHUS TEll.
H3mepenne Macc 1o B3auMOJICHCTBHIO.
HesecomocTs.
Bec Tena npu yCKOpEHHOM MOIBEME U MAJECHUH.
IlenTpobexHbIe MEXaHU3MBI.
CpaBHeHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKECHUSI.
Yyennyeckuii IKCIEPUMEHT, JIA00paTOpPHbIe PA00ThI, MPAKTUKYM.
N3mepenne paBHOACHUCTBYIONICH CUJI PU ABMXKCHUU OpYyCKa IO HAKJIOHHOM IIOCKOCTH.
[IpoBepka runore3sl 0 HE3aBUCHMOCTH BPEMEHHU JIBUXKEHUSI OpycKa M0 HaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €r0 MacCChI.
HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOUINX B MPYXUHE U PE3UHOBOM 00OpasIle, OT
ux nedopManuu.
W3ydenue qBUKEHHS CUCTEMBI T€J, CBI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuid OJI0K.
N3mepenne kodhduImeHTa TpeHus Mo BeIHYUHE YIII0BOro koddduirenta 3asucuMoctu Frp(N).
HccnenoBanue aBMkeHUs Opycka MO HAKIOHHOW IJIOCKOCTH C IMEPEeMEHHBIM KO3(h(UIIMEHTOM
TpEHUS.
N3yuenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.
Tema 3. Cmamuka meépoozo mena.

AGcomoTHo TBEPHOe Teno. [locrynaTenbHOEe W BpallaTelibHOE JBHKEHHE TBEPIOTO
Tena. MOMEHT CHJIbI OTHOCUTENIbHO OcH BpaileHud. [lneuo cumpl. CnoxxeHue cui, IpUIOKEHHBIX K
TBEpPAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3INYHOE PABHOBECHE.

TexHM4ecKkue yCTpONUCTBA U TEXHOJIOTHYECKUE MPOLECCHl: KPOHIITEWH, CTPOUTEIbHBIN
KpaH, penéTyaTbie KOHCTPYKIIUH.
JdeMoHcTpanmum.
VYcnoBus paBHOBECHS.
Buner paBHOBECHS.
Y4yennueckuii IKCIEPUMEHT, J1a00paTOPHbIE PadOThl, MPAKTHUKYM.
HccnenoBanue ycnoBuid paBHOBECHS TBEPJOTO Tela, UMEIOIIETO OCh BPAILICHHUS.
KoHcTpynpoBaHne KpOHINTEHHOB U PACYET CUIT YIIPYTOCTH.
N3ydeHune ycTOMYMBOCTH TBEPAOrO TENA, UMEIOIIETO IUIOLIAb OITOPHI.
Tema 4. 3akonvl coxpanenusn 6 Mmexanuxe.

NmMnynsc MatepuanbHOM TOYKH, CUCTEMBI MaTepUAIbHBIX TOoUYeK. LleHTp Macc cucTemsl
MaTepHaIbHBIX TOUEK. Teopema 0 IBMKEHUH LIEHTpa Macc.

NmMnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCA TeTa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT nmMIynbca MaTepualbHOM TOYKH. [IpencraBineHue O COXpaHEHMHM MOMEHTa
HMITYJIbCa B EHTPAIbHBIX MOJIAX.

Pabota cuipl Ha MaJioM U Ha KOHEYHOM mepeMenieHnu. ['padudeckoe mpencraBieHne
pabOThI CHIIBI.

MonIHOCTh CHIIBL.

Kunetnueckast sHeprusi MarepuaibHON Touku. Teopema 00 M3MEHEHUH KUHETHYECKON
SHEPTUH MAaTePUATHLHON TOUKH.

[ToTenuumanpHble M HENOTEHIMANIbHBIE CUJIbL. [loTeHIManbHas sueprus. [loreHunanbHas
SHEprusi ynpyro nehpopMUpOBaHHON MpyxuHbL. [loTeHuManpHas SHeprusi Tejaa B OAHOPOJHOM
rpaBUTaliuOHHOM moJie. [loTeHuanbHas sHeprusi Tejla B TPAaBUTALMOHHOM I0JIE OJHOPOJHOTO
mapa (BHYTpH U BHe 11apa). Bropas kocmuueckas ckopocTh. TpeThsi KocMuuecKas CKOPOCTb.

CBs13b pabOTHI HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTHH CHCTEMBI



TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu Ui MaeaqbHOW KUJKOCTH KAaK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOMN IHEPTUH.

TexHuueckue yCcTpoHWCTBa U TEXHOJIOTMYECKUE MPOLECCHI: ABUKEHUE PAKET, BOJAOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, GUTypHOE KaTaHHE Ha KOHbKaX.

JleMoHcTpanum.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE nBUXKEHUE.

N3MepeHne MOIIIHOCTH CHUJIBI.

W3meHeHue sHEpruM Teja Mpu COBEPIICHUN PaOOTHI.

B3anmHble nipeBpallleHrs KHHETUYECKON U MOTEHLIMAIbHOM SHEPrUil MPU JEUCTBUU HA TEJIO CHJIbI
TSYKECTU U CUJIbI YIPYTOCTH.

CoxpaHCHHUE SHEPTUHU IIPH CBOOOHOM I1aJICHUH.

Y4eHUYeCKHUil IKCIIEPUMEHT, J1a0opaTopHbie padoThl, IPAKTUKYM.

N3mepenne umnyinbca Teaa 1o TOPMO3HOMY MTYTH.

W3mepenue cuiipl TATH, CKOPOCTU MOJIEIH 3JEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.
CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJILCOM CHJIBI.

HccnepoBanue coxpaHeHUs: HMITYJbCa IPU YIPYTOM B3aUMOJICHCTBHH.

N3MepeHne KUHETUYECKOW SHEPTUH TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHS TOTEHIIMAIBHOM SHEPTUU MPYKUHBI C paOOTON CUIIBI TPEHHUS.
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPY ABMKCHHUHN TeJIa 10 HAKIIOHHOW TUIOCKOCTH.
Pa3znen 3. Moaekyasipaasi pu3uka ¥ TepMOIHHAMHUKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUlL.

OcHoBHbBIE TOJIOKEHUSI MoJeKylnsapHo-kuHeTnuueckoi Teopuu (MKT), ux omnbiTHOE
obocuoBanue. Juddy3us. bpoyHOBckoe nBKeHHE. XapakTep ABMKCHHUS H B3aWMOJCUCTBUS
9JacTUIl BemiecTBa. MoJieinu CTPOSHUS Ta30B, KHUJIKOCTEH M TBEPABIX T U OOBSICHCHHE CBOWCTB
BeleCTBa HA OCHOBE 3TUX Mojeseil. Macca u pasmepsl Mojekyl (aromoB). KonndecTBo BemiecTsa.
[TocrossHHas ABorajipo.

TemnoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ uamepenusd. lllkana temmeparyp
Lenbcus.

Mopenbs H€anbHOTO Ta3a B MOJEKYJISPHO-KMHETHMUECKOW TEOpPUHM: YacTHUIIBI Tra3a
JBIDKYTCS] XaOTUYECKU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.
l'azoBble 3akoHBl. YpaBHeHue MengeneeBa—Kmanelipona. AGcomroTHas Temriieparypa (IIkania
temrniepatyp KensBuna). 3akon [lampToHa. M3omporiecchl B UACAIBHOM Ta3e € TMOCTOSHHBIM
KOJMYECTBOM BemiecTBa. [paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEPMa, H30X0pa,
nzo0bapa.

CBsi3b MEXIy /JaBICHHEM M CpeJHEd KHUHETHYECKON HSHEeprued mNOoCTyNaTeIbHOTO
TEIUIOBOTO JIBIDKCHHMSI MOJIEKYJI HJACATbHOTO Ta3a (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
KHMHETUYECKOW TeOpUHU UAECaTHHOTO rasa).

CBsi3p  a0CONIOTHOM TeMmepaTrypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO CpeaHel
KMHETHYECKOM Hepruei NoCcTynaTeaIbHOTO TEMIOBOrO IBUKEHUS €€ YacTHll.

TexHudeckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOIECCH: TepMOMETp, OapomeTp,
MOJIy4YEeHUE HAaHOMATEPHUAJIOB.

JleMoHcTpauum.

Mopenu 1BUKEHHUS YaCTHUIL BEILIECTBA.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Buneoponuk ¢ 3amucbio peaibHOro OPOYHOBCKOTO JIBHKEHUS.

Juddysus xunkocrei.

Mogens onbita LlTepHa.

[IpuTsxeHne MONEKyII.

Mogenu KpUCTaUIMYECKUX PELIETOK.

HaGmronenue u ucciaenoBanme n30mpoIeccoB.

Y4ennuyeckuii IKCIEPUMEHT, J1a00paTOPHBbIE PadOThI, MPAKTHUKYM.

HccnenoBanue mporecca yCTaHOBIIEHHUS TEIJIOBOIO PaBHOBECHSI MPU TEIIIO0OMEHE MeX Ay ropsiieit
Y XOJIOJTHOW BOJIOM.

N3yuenne n3orepMuyeckoro mnporecca (PEKOMEHI0BaHO MCIOJIb30BaHUE ITU(POBOIL JTaA0OPATOPHH ).
N3yuenue n30XopHOTro mnporecca.



N3ydenune n3obapHOro mporecca.
[IpoBepka ypaBHEHUS] COCTOSIHHUSL.
Tema 2. Tepmoounamuxa. Tennosvie mauwiunbl.

Tepmogunamuueckas  (TJ) cucrema. 3agaHue  BHEIIHUX  YCIOBUM ISt
TEepMOJIMHAMUYECKOM  cHCTeMbl. BHemHWe ©W  BHyTpeHHUe  mapamerpel.  [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAUCHHS BEJIUYHMH, ONMUCHIBAIOIINX €€ COCTOSIHUE Ha
MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nauano tepmoaunamMuku. CamMoONpon3BOIbHAS pelaKcalys TEPMOANHAMUYECKON CUCTEMBI
K TEIJIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOTO Ta3a B TEPMOAMHAMUKE — CHUCTEMa YpPaBHEHHI: ypaBHEHHE
MenneneeBa—Kianeiipona u BeIpakeHUEe JJis1 BHYyTPEHHEH SHEPrur. Y CJIOBUS TPUMEHUMOCTH 3TOU
MOJICJIU: HHM3Kasi KOHIEHTpPAIMs YacTUIl, BHICOKHE TEeMIIepaTypbl. BbIipakeHue st BHYTpEHHEH
SHEPTUH OJHOATOMHOI'O UJEAIBHOIO rasa.

KBasucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHnrtapHas paboTta B TepMoArMHAMUKe. Berancienue padoTsl o rpaduky mpoiecca
Ha pV-nuarpamme.

Tennonepenaua kak crnoco® HM3MEHEHHs] BHYTPEHHEM SHEPrUU TEPMOIMHAMHYECKOMN
cucteMbl 0e3 coBepieHus padoTsl. KOHBEKIHS, TETUIONPOBOHOCTD, U3ITYUYCHHE.

KonnuectBo Temnorsl. TermnoéMkocTh Tena. YenbHas M MOJSpHAs TEIUIOEMKOCTU
BElIeCTBA. YpaBHeHHE Maiiepa. YienbHas TEIJIOTa CropaHus ToIuMBa. Pacuér konaudecTBa
TEIUIOTHI NpH Teronepenaye. [lonstue 06 annabaTrHoM mporecce.

[TepBrIii 3aK0H TepMOJAMHAMUKH. BHYTpeHHSIs 2HEeprusi. KomndecTBO TEIIOTh 1 padoTa
KaK Mepbl U3MEHEHUs BHYTPEHHEN SHEPTUH TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKU JJIsi PABHOBECHBIX MPOIIECCOB: Yepe3 3aJlaHHOe
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKONW CHCTEMbI IPOXOIUT €IUHCTBEHHas aauabarta.
AOcooTHas TeMIiepaTypa.

Bropoii 3akoH TEpMOJMHAMHUKH [JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOMKHO
nepenaTh TEIIOTYy oT Ooyiee XOJIOAHOTO Tela K Oonee Harperomy 6e3 kommeHcaruu (Kmaysuyc).

HeoOpaTuMoCTh IPUPOTHBIX TPOIECCOB.

[Tpuniune! gerictBus TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapho.

DKOJIOTMYECKHE  aCHeKThl HUCIOJIb30BaHWA  TEIUIOBbIX  jBurareneil. TemioBoe
3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue  ycTpoWcTBA M TEXHOJIOTMYECKHE  IMPOLECCHl:  XOJIOAWIbHHK,
KOHJIUIIUOHEP, JAW3EIbHBIM M KapOIOpAaTOPHBIN JBUTATENM, TMapoBas TypOWHa, TOJy4YCHHE
CBEPXHM3KHX TEMIIepaTyp, YTHUJIM3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM TEIJIOBOTO
Hacoca, yTUIU3amus OMOOpPraHuYeCcKOro TOTUIMBA JJIS BBIPAOOTKHU «TETIJIOBOI» U 3JIEKTPOIHEPTHH.
JdeMoHcTpanum.

N3menenune TemriepaTyphl Ipu anadaTHIECKOM PACIIUPEHUH.
Bo3nymHoe oruuso.

CpaBHeHHE YIEIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanue aguabaTHOTO Mporecca.

KommnbrorepHble MOJENH TETUIOBBIX JIBUTATENEH.

YdeHu4YecKuil IKCIIEPUMEHT, JJadopaToOpHbIe pad0Thl, IPAKTHUKYM.
N3mepenne yienbHON TEMIOEMKOCTH.

UccnenoBanue mporiecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBSI3H YHEPTUH MEXKMOJICKYJISIPHOTO B3aMMOJICHCTBHS U TEMIEPATyPhl KUIICHUS
KUJIKOCTEN.

Tema 3. Azpecamnvie cocmosanusa eewecmea. Dazoevie nepexoobl.

[TapoobOpa3zoBanue u KkoHAeHcamws. McmapeHne W KulleHue. YJenbHas TerioTa
napooOpa3oBaHUsl.

Haceiennsle 1 HeHachllleHHBbIE mapbl. KayecTBEHHas 3aBUCHUMOCTb IUIOTHOCTU U
JIaBJICHUS HACBIIIEHHOTO Mapa OT TeMIEepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa.

3aBUCHUMOCTD TEMIIEPATypPbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BnaxnocTs Bo3ayxa. AGCOIOTHAS U OTHOCUTEIbHAS BIA’KHOCTbD.

Teépmoe Ttenmo. Kpucrammmueckue u amopdHble Tena. AHU3ZOTPONHUS CBOMCTB



kpuctaios. [InaBnenue u kpucramumsanus. Y ienbHast Tersora miasiaeHus. Cyonumanus.

Hedopmarun TBEpAOro Tena. Pactskenue u cxarue. Casur. Mogyns FOwnra. Ilpenen
yOpyrux aegpopMariuid.

TemnmoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Tell, OOBEMHOE U JIMHEWHOE
paciidpeHre. AHMapMOHU3M TEIUIOBBIX KOJeOaHU 4YacTUIll BellecTBa KaKk MPHYMHA TEIIOBOTO
paciiipeHus Tei (Ha KaueCTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue sHEPrUM B (Pa30BBIX Mepexoax.

YpaBHEHHE TEIIOBOTO OajlaHca.

[loBepxHocTHOe  HaTsbkeHue.  KoaduuueHT  mMOBEpXHOCTHOrO — HATSKEHUS.
Kanunnspueie sBienus. JlaBneHwe noa HCKPUBIEHHOM NOBEPXHOCTBIO KUAKOCTH. Dopmyia
Jlannaca.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KUAKUE KPUCTAIUIBL,
COBPEMEHHBIE MATEPUAJIBI.

JleMmoHcTpanum.

TemoBoe pacimupeHnue.

CBolicTBa HaCBHIIEHHBIX [1aPOB.

Kunenue. Kunenue npyu noHMXEHHOM J1aBJICHUH.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMHU TJIEHKAMM.

CmauuBanue.

Kanumnsapueie siBieHus.

Mopenn HEHbIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOIO BEILIECTBA.
Buapl nedopmanmii.

HabGurotenne Mabix nedopMariuii.

YdyeHuyeckuii IKcrepuMeHT, J1a00paTopHble pad0Thl, IPAKTHKYM.
N3yueHne 3akOHOMEPHOCTEN UCITAPEHUS KUJKOCTEN.

N3mepenne yienbHOM TEIIOTHI IJIABJICHUS JIbJA.

N3y4yeHue CBOMCTB HACBIICHHBIX [1apOB.

N3mepenue aOCoOTHOM BIaKHOCTH BO3/lyXa M OLIEHKA MacChl NapOB B IOMELLIEHUH.
N3mepenue ko3¢ duimenTa NnoBepXHOCTHOIO HATSKEHHUS.

N3mepenne momyns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e(opMalMy PE3MHOBOIO 00pa3iia OT NIPUI0KEHHOW K HEMY CHJIBL.
Paznen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe none.

DnexTpu3anys Tel U e€ MposBIeHUs. DIeKTpUUecKuil 3apsia. [[Ba Buia 31eKTpUUECKUX
3apsanoB. [IpoBOJHUKH, TUAIIEKTPUKN U NOJYIPOBOJHUKH. DJIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsi.

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia.

Bsaumopeiictsue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKUE 3aPSIbL.

Hanpsokéanocts anektpudeckoro mons. [lpoOubiit 3apsn. JIuHuM HanpskEHHOCTH
ANEKTPUUECKOTO N0JI1. OJHOPOIHOE IIEKTPUUYECKOE TIOJIE.

[ToTeHIManbHOCTh IEKTPOCTATUYECKOIO MOJIA. Pa3HOCTH MOTEHIMATIOB U HANIPSIKEHUE.

[lorenumaneHass »dHeprus 3apsga B AJEKTpocTaTHdeckoM mone. llorenmman
aNeKTpocTaTnyeckoro mnousid. CBsA3b HampsDKEHHOCTH MOJS M PAa3sHOCTH IMOTEHLIMAIOB  JUIA
ANEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOJIHOTO, TaK U HEOJTHOPOJAHOTO).

[IpuHIUI CynepIIO3UIIUH SIIEKTPUUECKUX MTOJIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apshkeHHOU cepsnl. [lone paBHOMEpHO
3apspkeHHOro 1Mo o0béMy mapa. [lome paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
Kaptunsl nMHUN HaNPsHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIUAIBHBIX IIOBEPXHOCTEM.

[IpoBOHMKY B 3IEKTPOCTATUUECKOM I10JI€E. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDNEKTPUKKA B AJIEKTPOCTAaTUYECKOM Iosie. JluanekTpudeckass NIPOHHIIAEMOCTh
BEILECTBA.

Konpencarop.  DneKTpOEMKOCTh  KOHJIEHCATOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOopA.

[TapamnensHOe  coenuHeHHe  KoHJeHcaropoB. [locnenmoBarenbHOE — COEMHEHME
KOH/JIEHCATOPOB.



OHeprus 3apsyKEHHOT0 KOHJIEHCATOpA.

JIBr>KeHUe 3apsyKeHHON YacTHUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4eckue ycTpoicTBa U TEXHOJOTMYECKUE MPOLECCHI: JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYUECKAsT  3alllUTa, 3a3€MJICHHE D3JIEKTPONPUOOPOB, KOHACHCATOPBI, TEHEPATOP
Ban ne I'paada.

JleMmoHcTpanum.

YCTpoicTBO M IPUHIUIT JCUCTBUSA SJIEKTPOMETpA.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIaPUKOB.

DneKTpruYecKoe MoJie IBYyX 3apsKCHHBIX IIACTHH.

Monens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUMKY B 3EKTPUUECKOM IOJIE.

DneKTpocTaTUuecKas 3alluTa.

YCTpoicTBO M ICMCTBHE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPa OT IUIOLIAAH IJIACTUH, PACCTOSIHUS MEXTY
HUMH U JU3IEKTPUYECKON MPOHULIAEMOCTH.

DHeprus EeKTPUYECKOT0 M0JIs 3apsyKEHHOTO0 KOHEHCATOpA.

3apsika U pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Y4yennueckuii IKCIEPUMEHT, J1a00PaTOPHbIE PadOThl, IPAKTHUKYM.

OueHka cu1 B3auMOJCHCTBUSA 3apsKEHHBIX TEIL.

HaGnronenne mnpeBpamieHusi SHEPrUHM  3apsDKEHHOTO KOHICHCATOpa B JHEPTHIO  M3ITyYCHHUS
CBETOAMO/1A.

N3ydeHue nmporekaHus TOKa B IIENH, COEPKALIEH KOHIEHCATOP.

Pacnipenienienrie  pa3HOCTH NOTEHUMANOB (HANPSDKEHHUS) MPHU  TMOCIEI0BATEIbHOM COCIUHEHHUH
KOHJICHCATOPOB.

HccnepoBanue paspsiaa KOHAEHCATOPA Yepe3 pe3ncTop.

Tema 2. Ilocmoannwlii 31eKMpuiecKuil moxk.

Cuia Toka. [TocTOSHHBIN TOK.

VYcnoBuss CynieCTBOBAaHUS IOCTOSIHHOTO AJIEKTPUYECKOro TOKa. VcTouHMKM ToOKa.
Hamnpsioxenune U u DJ1C &.

3akoH OMa U1l ydacTKa LEMH.

DNEeKTPUUECKOE  COMPOTHUBIIEHHE. 3aBUCHUMOCTh  CONPOTHBJIEHHUS  OJHOPOJIHOTO
MPOBOJIHMKA OT €ro JJIWHbl M IUIOUIAJAM TONEPEYHOrO0 CEUEHHUs. YJIEIbHOE COMNPOTUBICHUE
BELIECTBA.

[TocnenoBarenpHOE, MapajuieIbHOE, CMENIAHHOE COEJUHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX ekTpuueckux neneil. [Ipasuna Kupxrodga.

PaGora snekrpudeckoro Toka. 3akoH Jxoynsa—Jlenna.

MoIHOCTb 31EKTPUYECKOT0 TOKA. TernoBasi MOLUTHOCTD, BblIEsieMast Ha Pe3UCTOpeE.

OJIC u BHyTpEeHHee CONPOTHUBJIEHHME MCTOYHMKA TOKa. 3akoH Owma [ MOJHOU
(3aMKHYTOI) 2JIeKTpUUECKOM 11enr. MOITHOCTh UCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHue.

KonneHcarop B 1€ NOCTOSSHHOTO TOKA.

TexHu4eckue yCTpONCTBA M TEXHOJIOTHUECKHE MPOIIECCH: aMIIEpPMETP, BOJIBTMETP,
peocTar, CYETUUK AIEKTPUUECKOU SHEPTHUH.

JleMoHcTpauum.

N3mepenue cuiibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAINPSDKEHUS ISl PE3UCTOpa, JAMITbl HaKaJIUBAHUS U
CBETOUO/IA.

3aBUCHMOCTDH COMPOTHBIICHHS NUIUHIAPUUESCKUX MPOBOJHUKOB OT JITMHBI, TUIOIIAJA TOMEPEIHOTO
CEUYEeHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUSI IPY TTOCTOSTHHOM HATPSHKEHUH.
[Ipssmoe wusmepenne OIJIC. KopoTkoe 3ambplkaHHWE TalbBaHUYECKOIO JJEMEHTa U OLEHKa
BHYTPEHHETO COTPOTHUBIICHHUS.

CrniocoOsI coenMHeHUs UCTOYHUKOB Toka, DJIC Garapeit.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEK/Y MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIEIH.
Y4yennuyeckuii IKCIEPUMEHT, J1a00paTOPHbIE PadOThI, IPAKTHUKYM.

HccnepoBanue cMenaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIAMITbl HAKAJIMBAHMSL.

VYBenuueHue npeaena n3MepeHus amrnepMeTpa (BoJIbTMETPA).



N3amepenne 3/IC u BHYTpEHHETO CONTPOTUBIICHHUS UCTOYHMKA TOKA.

UccnepoBanue 3aBucumoctd IJ[C rajbBaHUYECKOTO BJEMEHTAa OT BPEMEHU MpPU KOPOTKOM
3aMbIKAHUH.

HccnepoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOTIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B EIH.
HccnenoBanue 3aBUCUMOCTH MOJE3HOW MOIIIHOCTH UCTOYHUKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJIeKTpUYecKas MPOBOJAMMOCTh PA3JIUYHBIX BEIIECTB. JJIEKTPOHHAS MNPOBOJUMOCTH
TBEPJABIX ~ METAJUIOB.  3aBHUCHUMOCTb  COINPOTHUBJICHHS ~ METAUIOB  OT  TEMIEpPATypBhlL.
CBepXIIpOBOAUMOCT.

DneKTpuyecKuil ToK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonauku. COOCTBEHHass M TMPUMECHAs IMPOBOAMMOCTh TOJYIPOBOIHUKOB.

CgoiicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DJIEKTPUYECKUH TOK B JICKTPOJIUTAX. DJICKTPOJIUTHUECKASI TUCCOLMAUS. DICKTPOJIN3.
3akonsl dapajes g 3AEKTPOIIU3a.

DJIeKTpUYecKuid TOK B razax. CaMoCTOSTENbHBIH M HECAMOCTOSTEIbHBIM pa3psl.
Paznuynbie TUIIBI CAMOCTOSITENILHOTO pa3psiaa. Monuus. [lnazma.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE IPUMEHEHUE: Ta30pas3psiAHbIC JaMIIbI,
AIEKTPOHHO-Ty4YeBasl TPYOKa, TMOIYIMPOBOJHUKOBBIC TPHOOPHI: HOJ, TPAH3UCTOP, (OTOMAHO,
CBETO/MO/I, TaJIbBaHUKA, pa)MHUPOBAHNE ME/TU, BHITUIABKA A TFOMUHHMS, JIEKTPOHHAS MUKPOCKOIIHS.
JleMoHcTpauum.
3aBUCHUMOCTb CONPOTUBIICHUS] METAJIJIOB OT TEMIIEPATYypPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

3akoHbI deKTpoun3a Papajes.

HckpoBoii pa3psia U NpOBOJIUMOCTb BO3AYXa.

CpaBHeHME NPOBOJUMOCTH METAILJIOB U MOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJIUMOCTH AHO/IA.

Y4yennueckuii IKCIEPUMEHT, J1a00PaTOPHbIE PadOThl, IPAKTHKYM.

Hab6mronenue anexrpoiusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTO MOHA.

WccnenoBanue 3aBUCMMOCTH COMTPOTHUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKH JTUOJIA.

DOu3nvecKuid MPAKTHKYM.

Cnioco6bl u3MepeHuss (U3MYECKUX BEIMYMH C KCIOJb30BAaHUEM AaHAJIOTOBBIX M HU(PPOBBIX
U3MEpPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX  JAaTYMKOBBIX CHCTeM. AOCOTIOTHBIE H
OTHOCUTEJbHBIE TIOTPEIIHOCTH U3MEPEHHNH (pu3nueckux BeanyuH. O1eHKa rpaHul] MOTPEITHOCTEH.
[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, WCCIEJOBAaHUM 3aBUCUMOCTEH (DU3MYECKUX BEIUYHH,
MPOBEPKA TPEIJIOKEHHBIX TUIOTE3 (BHIOOp M3 PabOT, OMMCAHHBIX B TEMATHYECKUX pazieiiax
«YYeHHUECKHIi SKCTIEPUMEHT, J1ab0paToOpHbIe paOOThI, TPAKTUKYM)).

MexnpeameTHblie CBSI3H.

W3ydyenne kypca ¢usuku yrioyonéHHoro ypoBHs B 10 kiacce ocCymIecTBISETCS € y4€TOM
coJiepKaTeJIbHBIX MEXKITPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OUOJIOTHH, XUMHUH, Teorpadun
Y TEXHOJIOTHH.

MexnpeaMeTHble MOHATHS, CBI3AHHbIE ¢ U3yYeHHEM METOJA0B HAYYHOI0 MO3HAHMS: SIBJICHUE,
HayuyHbId (pakT, rumores3a, (pusMUeckas BENWYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHUE, SKCICPUMEHT,
MOJICIUPOBAHNE, MOJIEb, W3MEPEHHE, TOTPEIIHOCTH H3MEPEHUN, H3MEPHUTEIIbHBIC TMPUOOPHI,
nudposas 1adopaTopHs.

MartemaTuka: pelieHue cuUcTeMbl ypaBHeHMH. JIunelHas ¢yHkuus, nmapabona, runepOoia, uX
rpaduku U cBolcTBa. TpuroHoMmerpuueckue (GYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOpHI M HMX TMPOEKIMH Ha OCH KOOpJWHAT,
CJIO’KE€HHE BEKTOPOB.

Buosiorusi: Mexannyeckoe IBIKEHHE B JKUBOU mpupoje, nuddys3us, 0CMOC, TEMI000MEH KUBBIX
OpPraHM3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOWIEH Cpeabl, YTUIH3alus OHOOPTraHMYeCKOro
TOIJIMBA JUISI BBIPAOOTKH «TEIJIOBOM» W DIIEKTPOIHEPIHH, TMOBEPXHOCTHOE HATSHKEHHUE U
KanWUIIPHBIC SIBJICHUS B IPUPO/IE, DJIEKTPUUECKUE SIBJICHUS B dKUBOU MTPUPOJIE.

XMMHUSA: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, MOoJy4YeHHe HaHOMAaTepHalioB, TEIJIOBBIE CBOMCTBA TBEPIBIX TN, KUIKOCTEH U
ra3oB, )KUIKHE KPUCTAILIBI, DJIEKTPUUECKUE CBOMCTBA METAILIOB, AJIEKTPOJUTHYECKAS JUCCOIMALINS,
raJibBaHUKa, SJICKTPOHHAs] MUKPOCKOIIHSI.



I'eorpadusi: BI1aXXHOCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

TexHonorus: npeoOpa3zoBaHre ABMKCHUN C WCIOIB30BAHUEM MEXaHH3MOB, Y4€T CyXOro u
KHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKUUHU (KPOHILTEHH, peméTyaTbie KOHCTPYKIUH),
WCIIOJIb30BAHUE 3aKOHOB COXPAHEHHMS MEXAaHUKU B TEXHUKE (TUPOCKOI, BOJOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CrOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIWUJIBHHUK, KOHIUIMOHED,
TEXHOJIOTUM TMOJYYECHHUS COBPEMEHHBIX MATEPHAJIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, razopaspsiiHble
JIaMIIbI, TIOTYITPOBOJHUKOBBIC TPHUOOPEI, raTbBaHHUKA.

11 KJIACC

Paznen 4. diaekTpoauHAMHKA.
Tema 4. Maznummnoe none.

B3anmonaeicTBre MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB ¢ TOKOM. MarHuTHOE MOJE.
Bektop MaruutHOM WHAYKUMH. [IpuHUIMN Cynepno3uiuid MarHUTHBIX MOJIeH. JIMHMM MarHUTHOM
WHJTYKIHH.

MaruuTtHoe 1nojie NpoBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOTO
BuTKa). OnbIT Dpcrena.

Cuiia AMriepa, e€ HanpaBJIeHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBl€HHE M MOIYyJb. JIBH)KEHHE 3apsDKEHHOM 4YacTUIBl B
OJTHOPOJHOM MarHuTHoM mose. Pabora cuibl Jlopenna.

MaruuTHOe noJie B Bemectse. @eppOMarHeTUKH, napa- U THaMarHeTUKHU.

TexHuueckue yCTpOWCTBa U TEXHOJOTMYECKHUE IPOLIECCH: MPUMEHEHHUE IMOCTOSHHBIX
MarHuTOB, DJIGKTPOMAarHUTOB, TECTEP-MYJbTUMETP, JJIEKTPOJABUTATENh SIKOOW, YCKOpUTEIU
3JIEMEHTapHbBIX YACTHII.

JleMoHcTpauum.

Kaptuna nuHMI MHIYKIUM MAarHUTHOTO IIOJIS MOJOCOBOTO M IMOJKOBOOOPA3HOTO IMOCTOSIHHBIX
MarHuTOB.

Kaptuna nuHWiI MarHUTHOM MHAYKUHMHM TOJISA JJIMHHOTO MPSIMOrO MPOBOJHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anMopeicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

Habmtoienue ABMKEHUS My4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI JEHCTBUS 3JIEKTPOU3MEPUTENBHOTIO IPUOOpPa MAarHUTOIIEKTPUUECKON CHCTEMBI.
Y4yeHnueckuii IKCIIEPUMEHT, JIa0opaToOpHbIe Pa00Thl, IPAKTHKYM.

HccnenoBanne MarHUTHOTO OIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue nericTBUs MOCTOSHHOTO MAarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuiibl Amnepa.

N3yuenne 3aBUCUMOCTH CHJIBI AMITepa OT CHJIBI TOKA.

OmnpeneneHre MAarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUJIbl AMIiepa.

Tema 5. dnekmpomazHumHas UHOYKUUAL.

SBneHue sneKTpoMarHUTHOM MHAYKIMHU. [loTok BekTopa MarHuTHOW MHAYKIMHU. DJC
MHIYKIWA. 3aKOH 3JeKTpoMarHuTHOM mHAykunu dapaznes. Buxpesoe anekrpudeckoe noiue. Toku
Dyko.

O/IC nHAYKIMM B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM I10JI€.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymka HMHIYKTHBHOCTHM B ILENM IMOCTOSHHOTO TOKa. SIBlIeHHE
camouHaykiuu. DJIC caMOMHAYKITHH.

DHEpPrusi MAarHuTHOT'O MOJIS KaTYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MoJe.

TexHuueckue yCTpOHCTBA W TEXHOJIOTMYECKHE TMPOLECChl: WHIYKIIMOHHASA TI€Yb,
COJICHOU]I, 3alI1Ta OT 3JIEKTPU3ALUU TEJ IPH IBXKEHUH B MAarHUTHOM I10J1€ 3eMJIH.
JleMoHcTpauum.

HaGmronenue siBIIeHUS 3JIEKTPOMArHUTHOM MHTYKITHH.
Uccnenosanue 3aBucumoctu IJ1C HHAYKIIMK OT CKOPOCTH U3MEHEHUSI MArHUTHOTO MOTOKA.
IIpaBuio Jlenna.



[Tagenne MarauTa B aIIOMUHUEBOM (MeHOI) TpyOe.

SIBneHne CaMOMHIYKITUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHAYKIIUKA OT CKOPOCTH U3MEHEHHUS CHJIbI TOKA B LIETIH.
Y4yeHnuyeckuii IKCIEPUMEHT, J1a00PaTOPHbIE Pa0OThI, IPAKTHUKYM.

HccnenoBanue sSBIEHUS 31€KTPOMarHUTHONM MHIYKIUU.

OrnpeseneHne UHIYKIUHA BUXPEBOT'O MAarHUTHOTO TOJIA.

WccnenoBanue sBIE€HUA CAMOMHIYKLIHH.

COopka MoIenH 3JIEKTPOMAarHUTHOT'O TeHEepaTopa.

Pa3znea 5. Kosre0anus u BOJIHBI.

Tema 1. Mexanuueckue Koneboanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

lapmonnueckue konebanus. KuHemarnueckoe ¥ JAMHAMHUYECKOE  OIHCAHUE.
DHepreTuveckoe OnucaHue (3aKOH COXpPaHEHUS MEXaHWYECKOUW sHepruu). BeIBoa JMHAMHUECKOTO
OIMHMCAHUS TAPMOHUYECKHUX KOJICOAHUH U3 UX YHEPTeTUYECKOTO U KHHEMATUYECKOTO OMMCAHUSI.

Ammntyna u dasza konebanuii. CBsi3b aMILTUTYIBI KOJICOAHUH MCXOAHOW BEJIUYUHBI C
aMIUTATYIaMU KoJieOaHu# €€ CKOPOCTH U YCKOPCHHS.

Ileppon wm dacrora kojeOanwii. Ilepwon Manmbix  CBOOOMHBIX  KOJeOaHMIA
MaTeMaTHYECKOTo MasTHUKA. [leprnox cBOOOAHBIX KOJICOAHMIA TTPYKHHHOT'O MasTHUKA.

[TonsTe o 3aryxaromux konebaHusx. BeIHyxkaeHHble konebanus. Pe3onanc.
Pe3onanchHas kpuas. Binusinue 3aryxanus Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOJIEOAHUS.

TexHuueckue yCTpOHWCTBa M TEXHOJIOTMUECKHE IPOLIECCHl: METPOHOM, Yachl, Kadellu,
MY3BIKQJIBHBIE HHCTPYMEHTEI, ceiicMorpad.

JleMoHCTpanuu.

3amuch KonebaTeIbHOrO JTBUKCHHMSL.

Habnroienne He3aBUCMMOCTH MepHOJia MaJlbIX KoJieOaHHi rpy3a Ha HUTH OT aMILTUTY/IbL.
HccnenoBanune 3aryxarommx KoJeOaHWH M 3aBUCUMOCTH IE€PHOAA CBOOOTHBIX KOJeOaHWd OT
COTPOTHUBIICHUS.

HccnenoBanue xonebaHuii rpy3a Ha MACCUBHOM MPYXKHUHE C LENbI0 (OPMUPOBAHUS MIPEICTABICHHIMA
00 uIeaTbHOM MOICTU TPY>KUHHOTO MasITHHKA.

3aKOH COXpaHEHHS SHEPTUHU MIPU KOJeOaHUIX Tpy3a Ha IPYKHUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Habmonenue pe3onanca.

Y4yennueckuii IKCIEPUMEHT, J1a00paTOPHbIE PadOThI, MPAKTHKYM.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPY)KMHHOTO MasiTHUKOB.

N3yuenne 3aKk0HOB IBMKEHUS Tejla B X0 KOJIeOaHUN Ha YIIPYTroM TOJBECe.

N3yuenune nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOUIUX KOJIeOaHUH.

HccnenoBanue BEIHYKEHHBIX KOJIEOAHUH.

Tema 2. Dnekmpomaznummuoie Korebanus.

Konebarenbubiit KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHHUSI B HJI€ATBHOM
konebatenbHOM KoOHType. Dopmyna Tomcona. CBsi3p aMIUIMTYABI 3apsia KOHJAEHcaTopa ¢
aMIUTUTY/ION CHJIBI TOKA B KOJIEOATEIIbBHOM KOHTYE.

3aK0H COXpaHEHHS YHEPTUU B UJCATLHOM KOJIeOaTeThbHOM KOHTYpE.

3aTyxaromue JJIEKTPOMAarHUTHBIE KoJieOaHWs. BBIHYXKIIEHHBIE SJIEKTPOMarHUTHBIC
KoJe0aHusl.

[IepemeHHBII TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JEHCTBYIOIIEE
3HAYEHUE CWJIBI TOKA W HAIPSHKCHHS TIPU pa3NU4HON (popme 3aBUCHMOCTH MEPEMEHHOT0 TOKa OT
BPEMECHH.

CunyconpalbHbld  TIE€peMEeHHBbIM TOK. Pe3ucrop, KoOHAEHCATOp M  Karyllka
WHIYKTABHOCTH B II€MMM CHUHYCOUJAIBHOTO TEPEMEHHOro Toka. Pe3oHanc TokoB. Pe3onaHc
HANPSHKEHUN.

Wneanvubiil Tpanchopmatop. [IponsBoacTso, nepenaya u notTpediaeHUe dIEKTPUUECKOM
SHEPTHUH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE JIEKTpodHEprun. KynbTypa Ucnoibp30BaHus
AJIEKTPOIHEPTUHU B TOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBAa M TEXHOJOTHMYECKHUE MPOIECCHI: AJIEKTPUYECKUM 3BOHOK,
TE€HEPATOp MEPEMEHHOT0 TOKAa, TMHUHU 3JEKTpoIepeaay.



JleMmoHcTpanum.

CBOOOIHBIC ANMEKTPOMATHUTHBIE KOJIEOAHNS.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJIEOaHUN OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.
OcmorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eneparop He3aTyXarMMX JACKTPOMATrHUTHBIX KOJICOaHUH.

Mosenb 31€KTpOMarHUTHOTO T€HEpaTopa.

BoinykeHHbIe CHHYCOHIaTbHbIE KOJIeOaHusl.

Pe3ucrop, karyiika MHIyKTUBHOCTH U KOHAEHCATOP B LIEMH IEPEMEHHOIO TOKA.

Pe3sonanc mnpu mocneaoBaTeNlbHOM COEAUMHEHUU PE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Y CTpoCTBO M MMPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mogaenp TMHUAM 3JIEKTPOIIEPEIAUH.

Y4eHUYeCKHUil IKCIIEPUMEHT, J1adopaTopHbie padoThl, IPAKTUKYM.

N3yuenue Tpanchopmaropa.

HccnepoBanue nepeMEHHOIO TOKA Yepe3 MOCIEA0BATEIbHO COEAMHEHHBIE KOHAEHCATOp, KaTyIIKy
U PE3UCTOP.

Habmtoienue 351eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IEMH MTEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 371eKmMpoMazHunHble 60IHbL.

MexaHuueckue BOJHBI, YCIOBUSL MX pacnpocTpaHeHus. [lomepeunsle U mpoaosbHbIE
BOJHBL. [lepuon, ckopocTh pacnpocTpaHeHUs M JJIMHA BOJHBL. (CBOMCTBA MEXaHMYECKMX BOJIH:
OTpakeHue, mpesioMiIeHuE, HHTepPepeHIIHs U TU(paKIusl.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymMoBoOe 3arpsi3sHEeHHE OKPYIKAIOIIEH CPEIbl.

DNEeKTpOMarHUTHbIE BOJIHBL. Y CIOBUS M3JyYEHHUs 3JEKTPOMArHUTHBIX BOJIH. B3aumHas
OpHUEHTAIMsI BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpa)X€HHE, IPEJIOMIICHHE, NOJspU3anus,
uHTephepeHus u Tudpakius.

[Ixana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBEI paOCBA3HU U TEJIEBUACHU. Paaronokanus.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAKOIIEH CPeNIbl.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIE€ HHCTPYMEHTHI,
paaap, paaAuoONpUEMHHUK, TeTIeBU30p, aHTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBas JUArHOCTHKA
B TEXHHUKE U METUIMHE.

JdeMoHcTpanum.

OO6pazoBanue U pacpoOCTPaHEHUE TIOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

HaGnroneHue oTpaxeHus U NPeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu 1 AUPpaKku MEXaHUUYECKUX BOJIH.

AKycTHYECKUI Pe30HaHC.

CBolicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYIOM U 4acTOTOM KoeOaHUH.
HccnenoBanne CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpakKeHHE, NpPEJOMIICHUE, MOJspu3alius,
nudpakiys, “HTepGEpeHIIns.

O6napyxenne nHPPaKpacHOTO U YIBTPaA(PHOIETOBOTO U3TyUCHUM.

YuyeHn4eCcKni IKCIEPUMEHT, JJadopaTopHbie padoThl, IPAKTHKYM.

N3yuenne mapameTpoB 3BYKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE pacpoCTpaHEHUE CBETa B OAHOPOAHOMU cpene. Jlyd ceera. Toueunsii
HCTOYHUK CBETA.

OTtpaxxeHnue cBeTa. 3aKOHBI OTpaxkeHUs1 cBera. [locTpoeHune M300pa’keHH B MIJIOCKOM
3epkaine. Chepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBI IOKa3aTelb
npenoMieHusa. OTHOCUTENbHBIM IOKa3aTenb MpeaomiieHHus. [loCTOSHCTBO 4YacTOThl CBeTa M
COOTHOLIEHUE JJIMH BOJIH IIPH NEPEXO0JIE MOHOXPOMATHUECKOTO CBETA YepEe3 TpaHUIly pa3zelia IByX



ONTUYECKUX CPEI.

Xon myueit B mpusme. [ucnepcus ceera. CoxkHbIN cocTaB O6enoro cBera. L[ser.

[TonHnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHbIi yroa MoJTHOTO BHYTPEHHETO OTPaKEHUS.

Cobwuparonue u paccewBaroiye JTWH3bL. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKasi CUJia TOHKOW JIMH3BL. 3aBHCHMOCTH (DOKYCHOTO PACCTOSIHUSI TOHKOW CepHIecKou
JIMH3BI OT €€ TEOMETPUM U OTHOCUTEIILHOTO MMOKAa3aTes TPEIOMIICHUSI.

dopmyiia TOHKOH JMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox nyda, NPOILICANIETO JUH3Y IM0J] TPOU3BOJBHBIM YIJIOM K €€ I'JIJaBHOH ONTHYECKOU
ocu. Iloctpoenne  wm300pakeHWii  TOYKM U OTpe3ka MpsAMOMl B coOMparouux
Y PacCerBaIOIIUX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 kak onTuyeckas cucreMa.

IIpenens TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHHKH. Y CIIOBUSA
HaOII0/IeHUs] MAKCUMYMOB 1 MUHHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMeps! kitaccuueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. J(udpakumonHas pemeéTka. YcCIOBHE HaOIIONCHUS TIABHBIX
MaKCHMYMOB IIpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JyIa, IMEPUCKOIL,
¢doToanmapar, MUKPOCKOII, TPOSKIIMOHHBIN aIapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS OINTHKA,
nudpaKIMoHHas PeIETKa.

JleMmoHcTpauum.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenomMieHust CBETa.

Habntoienue noaHoro BHyTpEeHHEro oTpaxkeHus. MoJieinb CBETOBOA.

HccnepoBanue xoa CBETOBBIX MYYKOB Y€pPe3 MIIOCKOMAPALICTBHYIO TJIACTUHY U NIPU3MY.
HccnenoBanme cBOWCTB M300paXSHUH B JIMH3AX.

Mopenu MUKpOCKoOMa, TEIECKOIIA.

Ha6mronenue unrephepeHIuy CBeTa.

HaOmroieHre 1BETOB TOHKUX IIEHOK.

Hab6mronenue nudpakuun certa.

N3ydenne nudpakiimoOHHON peréTKu.

Habmtoienne nu@pakiinoHHOTO CIIEKTpa.

Habmonenue aucnepcuu cera.

Habntoienue nonsipusauu cBera.

[IpuMeHeHne noaspouI0B A1l U3YUYECHUSI MEXAHUUECKUX HAMPSKEHUMN.
Y4yennueckuii IKCIEPUMEHT, J1a00paTOPHbIE PadOThl, IPAKTHKYM.

N3mepenne nokazaresns NpeaoMIIEHUs CTEKIIA.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BEIIECTBA (HA MPUMEPE KUIKUX JTHH3).
N3mepenune poKyCHOTO pacCTOSHUS PACCEUBAIOIIMX JIMH3.

[Tonyyenue n3o0pakeHusi B CUCTEME U3 IJIOCKOTO 3€pKaJia U JTMH3HI.

[Tonydenue n300paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TeIECKOMMUECKUX CUCTEM.

Hab6monenue nudpakumu, naTepdOEpeHIINH U OISPU3AIUU CBETA.

N3yuenne momnsipu3aiiny cBeTa, OTPaXEHHOTO OT TIOBEPXHOCTH JUAJIEKTPUKA.
N3ydenne naTepdepeHIny J1a3epHOTO U3IYICHHUs Ha ABYX IIENSX.

Hab6mronenne qucnepcumn.

Habmonenue u iccnenoBanue TUPPakIMOHHOTO CIIEKTpa.

N3mMepenne 1JIMHbBI CBETOBOW BOJIHBI.

[TonydeHue cekTpa U3IydyeHus: CBETOIMO0 1A TIPH MOMOIITHN TU(PPAKIIMOHHON PEIIETKY.
Pa3nen 6. OcHOBBI CIENHAIBLHOI TEOPUH OTHOCHTEILHOCTH.

['panuibl MPUMEHUMOCTH Ki1accMuecko mMexaHuku. [locTynarel cnenuanbHON TEOpUn
OTHOCHUTEITLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBanl. [IpeoOpazoBanmsi Jlopenma. YcnoBue
MPUIUHHOCTH. OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJIECHUE BPEMEHU U COKPAILIEHHUE JITTUHBI.

DHeprusi ¥ UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs3b MACChI C SHEPTUEH W UMITYJILCOM PESITUBUCTCKOM YaCTHUIbI. DHEPTHUS MOKOSI.

TexHudeckue yCTpoOMCTBAa U TEXHOJOTMUYECKHUE IPOLECCHI: CIIyTHUKOBBIE NMPUEMHUKH,



YCKOPUTEIHN 3apsDKEHHBIX YaCTHII.

Y4eHnueCcKuil HIKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, MPAKTUKYM.

Onpenenenre UMITYJIbCa U SHEPTHH PEIATUBUCTCKUX YacTUIl (10 GororpadusiMm TpeKkoB
3apsKEHHBIX YaCTULl B MATHUTHOM T10JIE).

Pa3nen 7. KBanToBasi pusuka.
Tema 1. Kopnyckynapno-601Ho801i Oyaiusm.

PaBHOBecHOe TemioBoe u3NydeHHE (U3TydeHHe aOCOIIOTHO 4YEPHOro Teua). 3aKOH
cMeienns Buna. ['unoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTHs K UMITYJILC (HOTOHA.

@®otordbdexr. Ompbitet  A. I'. CtoneroBa. 3akonbl (oTodddexra. VYpaBHEHHE
OiiamreliHa 11 potodddexra. «KpacHas rpanuima» dpotodrddekra.

JlaBnenue cBera (B 4acTHOCTH, JABJICHHE CBETa Ha aOCOJIOTHO TMOTJIOUIAIOIIYIO H
a0COJIIOTHO OTpakarolyto moBepxHocTh). OnbiTel [1. H. JIebenena.

BosiHoBBIE CcBOMcTBa yactul. Boisabsl ne bpoisa. JnuHa BosiHbl 1€ bpoiiia u pazMepsl
o0jacTu JoKalu3alMu JBUXKYyHIeics yacTuipl. KopmyckynsapHo-BonHOBOM Ayanusm. Judpakuus
3JIEKTPOHOB HA KpUCTAJIIaxX.

Cnenuduka wu3mMepeHunii B  Mukpomupe. COOTHOIICHHS  HEOINpeAeTIEHHOCTEN
I'citzenOepra.

TexHuyeckue ycTpoiicTBa M TEXHOJIOTHUECKHUE MPOIIECCHI: CIEKTPOMETP, (DOTOAIEMEHT,
(dboToaTUNK, TYHHEIBHBI MUKPOCKOII, COJTHEUHAst OaTapesi, CBETOIHO/I.

JleMoHCTpanuu.

®oto3(PeKT HA YCTAHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodhdekTa.

HccnenoBanue 3aBUCMMOCTH CONTPOTHBIICHUS TTOJIYTIPOBOJHUKOB OT OCBEIIEHHOCTH.
CBeTOauOI.

ConHeuHnas Oarapest.

Y4yennueckuii IKCIEPUMEHT, J1a00paTOPHbIE PadOThl, IPAKTHUKYM.
Hccnenosanue goropesncropa.

N3mepenne nocrosinHoi ITnanka Ha ocHOBE HcciieqoBanus Gporosddexra.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHUSI.
Tema 2. @uzuka amoma.

OnbITHI IO UCCIEAOBAaHUIO CTpOeHuUs aToMa. [nanerapuas moaens atoma Pesepdopaa.
[Toctynater bopa. M3nydenue u mornomieHue (pOTOHOB MPH TMEPEX0Jie aToMa C OJHOTO YPOBHS
SHEPTUU HA JPYTOM.

Bunel ciektpoB. CiekTp ypoBHEH 3HEPIUM aToMa BOJOPO/Ia.

CnoHTaHHOE U BBIHYKJEHHOE U3JyueHue cBera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE MPOUECCHI: CHEKTPAJIBbHBIM aHaln3
(cnexTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

JlemoHcTpanum.

Monens onbita Pesepdopaa.

Habntoienne nuHelyaThIX CIIEKTPOB.

YCTpoicTBO U IEMCTBHE CUETUNKA HOHU3UPYIOIINUX YACTHII.

Ompesenenne ITMHBI BOJTHBI JIA3EPHOTO U3TYICHUSI.

Y4yeHnuecKuii IKCIIEPUMEHT, JJadopaTopHbIe pad0Thl, IPAKTHKYM.

Hab6mronenne nuHeiyaToro crexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOJOPO/Ia U M3MEPEHHEe MOCTOsSTHHOW Pundepra.
Tema 3. Qu3uka amomHozo A0pa u I1EMEHMAPHBIX YACHUY,.

Hyknonnas monens siipa I'eitzendepra—MBanenko. 3apsz sapa. MaccoBoe 4nucio spa.
N3oTomsI.

PamnoaktuBHOCTh. Anb(da-pacmnan. DIEKTpPOHHBIA U TMO3UTPOHHBINA OeTa-pacma.
'amma-n3nydenue.

3aKkOH pPaJMOAaKTHBHOTO pacnana. PaguoaktuBHble M30TONbBI B mpupoae. CBoicTBa
MOHU3HPYIONIETO M3JIyYeHUs. BiusiHue paaroakTHBHOCTH HA >KHUBBIC OpraHWU3MblL. EcTecTBEHHBIN
(don uznyuenus. JJo3umerpusi.

DHeprus CBS3U HYKJIOHOB B sizipe. SnepHbie cuibl. [{edekT maccer sapa.

SAnepusie peaknuu. Jlenenne wu cuHTEe3 sAep. SnepHble peakTopbl. [IpoGremsl
YIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKUE aCIIEKThl PA3BUTHS SIACPHON SHEPIEeTHUKH.

Meroabl peructTpanyu U UCCIAEAOBAHUS JIEMEHTAPHBIX YaCTHII.



dyHIaMEHTaIIbHbIE B3aUMOJICUCTBUA. baproHbl, ME30HBI U JIeNTOHHKI. [IpeacTaBienue o
CranpaptHoit mosienu. KBapk-riitooHHast MOJEIb aJpOHOB.
®usuka 3a npeaenamMu CTaHaapTHOW Mozend. TéMHas Matepust 1 TEMHAsI SHEPTHSL.
EnunCcTBO (hM3nueckoit KapTUHBI MHpA.
TexHuueckue yCTpOHWCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: JO3UMETp, Kamepa
Bunbcona, simepHbIii peakTop, TEPMOSIIEPHBI peakTop, aToMHas O0MOa, MarHUTHO-pE30HAaHCHAS
ToMorpadus.
Y4dennueckuii IKCIIEPUMEHT, J1a00PaTOPHbIE PadOThI, IPAKTHUKYM.
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).
HccnenoBanue painoakTUBHOTO (pOHA C UCTIONB30BaHUEM JJO3UMETPA.
N3yuenue normioiieHus: 6eTa-4acTull aTFOMUHHEM.
Pa3nen 8. DjieMeHTHI ACTPOHOMMY U ACTPOPUNKH.
Otanbl pa3BUTHS  acTpoHOMUU. [IpuknagHoe M MHPOBO33PEHUYECKOE 3HAYCHUE
acTpoHOMUU. [IpUMEHUMOCTD 3aKOHOB (DU3HKU /JIsi OOBSCHEHHS PUPOIBI KOCMHUYECKHX 00BEKTOB.
Meroasl acTpOHOMHUYECKHX HcciaenoBaHUil. COBpPEMEHHbIE ONTHUYECKUE TEJIECKOIIbI,
panmoTenecKonsl, BHEaTMoc(hepHasi aCTPOHOMHSL.
Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, INIAHETHI, UX BUIMMOE ABUKCHHUE.
ConneyHas cucrema.
Connue. ConHeunas akTUBHOCTh. McTounuk 3Heprun CoaHua u 3BE37.
3BE31bI, WX OCHOBHBIC XapakTepUCTUKHU. JluarpamMma «CHeKTpajbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl IVIABHOM IOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JIS
3BE3]] IVIaBHOM MOCIEI0BaTeNbHOCTU. BHyTpeHHee crpoenue 3BE31. COBpeMEHHBIE IIPEICTaBICHUS
0 MPOUCXOKACHUU U 3BONIIOIMHU COoHIIA U 3BE3/1. DTanbl KU3HU 3BE3I.
Mneunsiii [lyts — nHama [Nanaktuka. [lonoxxenue m nBuwxenue Connima B [Mamakrtuke.
Tunel ranaktuk. Pagroranaktuku u kBa3apbl. YEpHBIE IbIPHI B SAPAX TAIAKTHK.
Bcenennas. Pacmupenne Bceenennoii. 3akon Xa00maa. Pasberanue ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.
Hepeménnsie npobieMbl acTpOHOMUH.
Y4yenuueckue HaOJII0AeHUS.
HaGmronenus 3BE3aHOrO Heba HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHMEM KOMITBIOTEPHBIX
MIPUIIOKEHUH /ISl OTIpE/ICTICHHSI TTOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIymapus 1 sipKue 3BE3/bI.
Habmonenus B Teneckon JIyHbl, T1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUU.
DuU3HYeCKHl MPAKTUKYM.
CnocoObsl  u3MepeHusi (U3MUECKUX BEIWYHMH C HCIMOJB30BAHUEM AaHAJIOTOBBIX M IU(POBHIX
W3MEPUTENIbHBIX  MPUOOPOB U KOMIIBIOTEPHBIX  JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIbHBIE TOTPEIIHOCTH U3MepeHui pu3nyeckux BenuduH. OleHKa TpaHul] MOTPEeITHOCTEH.
[IpoBeneHne KOCBEHHBIX W3MEPEHUH, WCCICIOBAaHUNA 3aBUCUMOCTEH (PU3MUECKUX BEJIUYUH,
MPOBEpPKa MPEUIOKEHHBIX THUMOTe3 (BBIOOp M3 paboOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jenax
«YYeHHUECKHUI SKCTIEPUMEHT, J1a00paTOpHbIe paObOThI, MPAKTUKYM).
Oo6o0mariee NOBTOPEHHE.
OO6001meHrne W cucTeMaTH3alusl COAEp)KaHUS paszienoB Kypca «Mexanuka», «MomnekynspHas
¢uzuka ¥ TepMOAMHAMHKA», «DIeKTpoauHamuka», «KomeGanus u BomHBY, «OCHOBBI
CIEIUAIbHON TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas (Qusnkay, «IJIEeMEHTHl aCTPOHOMHUHU U
acTpOPUUKI.
Pons ¢u3ukm m acTpoHOMHM B SKOHOMUYECKOW, TEXHOJIOTHMYECKOM, COIMAIBbHON W ATHYECKOM
cdepax IesTeNbHOCTH YeJIOBEeKa, POJib M MECTO (PM3WKH M aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU
KapTUHE MHpa, 3HAUEHHE ONMCATEIbHOW, CHCTEMaTU3HpYIOIIeH, OOBSCHUTENBHON H
MporHocTudecko (QYHKIUN (U3NYECKON TeopuH, poiib (hU3HUECKON Teopun B (HOPMHUPOBAHHH
Mpe/ICTaBICHUH O (PU3NUECKON KapTUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM psAIYy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUNA O IPUPOJIE.
MesknpeamMeTHbIe CBSI3H.
N3ydyenne kypca ¢usuku yraoyOnéHHOro ypoBHs B 11 kiacce OCymIECTBISIETCS € y4ETOM
COJIEp>KaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIIOTUH, XUMUH, Treorpaduu
Y TEXHOJIOTHH.
MexnpeaMeTHble OHATHS, CBA3aHHbIEC ¢ M3YYeHHEM METO/0B HAYYHOI'0 MO3HAHMSA: SIBJICHUE,
HayuyHbId (pakT, rumores3a, u3MUeckas BENWYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHUE, SKCIICPUMEHT,



MOJICIIUPOBAHNE, MOJIENb, W3MEPEHHE, TMOTPEIIHOCTH H3MEPEHUN, H3MEPHUTEIbHBIC TMPUOOPHI,
nudpoBas 1adopaTopHs.

MaremaTuKa: penieHue CHUCTeMbl ypaBHEHHH. TpuUroHOMETpHYecKrne (YHKIHUU: CHHYC, KOCUHYC,
TaHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOCKIIMK Ha OCH
KOOPJMHAT, CIIOKCHHE BEKTOPOB. [Ipom3BoaHble anemeHTapHBIX (yHKOu. [Ipu3Haku momoOws
TPEYroJIbHUKOB, OIIPEICICHUE TUIOMATU IUIOCKUX (DUryp u 00bEMa Tell.

Buosiorusi. snexkTpuyecKue SBICHUS B KUBOW MpUpoOje, KoieOaTelbHbIC IBM)KCHHS B JKUBOU
MPUPOAE, DKOJIOTHUYECKHE PHUCKH TIPH IPOU3BOJCTBE AJICKTPOIHEPTUHU, IJICKTPOMArHUTHOE
3arpsi3HEHUE OKPYXKAIOIMIEH Cpelbl, YJIbTPa3ByKOBas JWAarHOCTUKAa B MEIMIIMHE, ONTHYECKUE
SIBJICHHS B )KMBOM IIPUPOJE.

XUMHUSA. CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIICKTPAIbLHBIA aHAIU3.

I'eorpadusi: MarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€KH MATrHUTHBIX pPyI, (GOTOChEMKA 3EMHOM
IMOBEPXHOCTH, cericmorpad.

TexHoJIOrHsI: IPUMEHEHHUE MMOCTOSHHBIX MAarHUTOB, AJICKTPOMArHUTOB, AJIEKTPOABUTATENb SKOOH,
reHepaTop MEepeMEHHOI0 TOKa, MHAYKIIMOHHAS T€4b, JIMHUU JJICKTpOIepead, dJIEKTPOIBUTATENb,
panap, paaronpuéMHHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-nieup, ynbpTpa3ByKoBas IUarHOCTHKA
B TEXHHUKE, MPOEKIIMOHHBIA amnmapar, BOJOKOHHAs OINTHKA, COJIHEUHAas OaTapes, CIyTHUKOBBHIC
NPUEMHUKH, SIIEPHAS SHEPIeTHKA U HKOJIOTMYECKUE aCTIEKThI €€ pa3BUTHSL.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA



YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHoro mnpeamera «QPu3nKa» JODKHBI OTpaxarb
TOTOBHOCTh M CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS CHOPMHPOBAHHOW BHYTPCHHEH
MO3UIUEHN JINYHOCTH, CUCTEMOI IIEHHOCTHBIX OPUEHTAIIHM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE KU3HEHHOTO
OTbITa U ONBITA JESATENILHOCTU B MPOLIECCE PEeaTn3allid OCHOBHBIX HAIMpPaBIIEHUN BOCHHUTATEIHHON
NEeSTEIbHOCTH, B TOM YHUCJIE B YACTHU:

rpakIaHCKOr0 BOCIIMTAHMSA:
e c(hOpMUPOBAHHOCTb  TIPAXJAHCKOW MO3MIMKM  OOyYaromerocss Kak akTHUBHOIO MU
OTBETCTBEHHOT'0 WIEHA POCCUHCKOro 00IIeCTBa;
® MPHUHATHE TPAAUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAaHHCTUYECKUX M JIEMOKPATHUECKUX
IICHHOCTE;
® TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTb B HMHTEpEcax TI'pa)KAaHCKOTO OOILEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3allu;
® yMEHUE B3aUMOJEHCTBOBaTb C COLMAJbHBIMM HMHCTUTYTAaMM B COOTBETCTBUHM C HX
(GYHKIMSAMHI U Ha3HAYEHUEM;
® TOTOBHOCTb K TYMAaHUTApHON U BOJIOHTEPCKON AEATEIbHOCTH.
NAaTPUOTHYECKOr0 BOCIIMTAHUS:
e CcpOpMUPOBAHHOCTb POCCUHCKOMN I'PaXX1aHCKON UIEHTUYHOCTH, TATPUOTU3MA;
® [IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHHMSIM POCCHHCKUX
Y4EHBIX B 00J1aCTH (PU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
¢ c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHMS,;
® CIIOCOOHOCTH OLIEHMBATh CUTYAlLlMIO U MPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTHPYACh HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JESITEIbHOCTH YUEHOIO;
® 0CO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOWYMBOTO OYAYILETO.
3CTETUYECKOr0 BOCIIMTAHMSA:
® SCTETUYECKOE OTHOIIECHUE K MHpPY, BKIIOYAs dCTETUKY HAy4YHOTO TBOPYECTBA, NPUCYLIETO
buznyeckoil HayKe.
TPYAOBOI0 BOCTIMTAHUA:
® HHTEpEeC K pa3InYHbIM cepam NpodecCHOHATBHOMN AeATeNIbHOCTH, B TOM YHUCIE CBSI3aHHBIM
¢ (U3MKON M TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyamymiei mpodeccun u
peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IJIaHbI;
® TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 00sacTu (U3UKUA HA
MPOTSKEHUH BCEM KU3HU.
IKOJIOTHYE€CKOr0 BOCIIMTAHMUSA:
e CcPOPMUPOBAHHOCTH HSKOJIOTMUECKON KYJIbTYphl, OCO3HAaHUE TJ00AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPoOiIem;
® [UIAHUPOBAHUE U OCYIIECTBIECHUE NEUCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE 3HAHUS LiesIen
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;
® pacHIMpeHUEe ONbITa JEATEIbHOCTH DSKOJOTMYECKOW HaNpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUU 10 pusmKke.
HEeHHOCTH HAYYHOI0 MO3HAHUSA:
e cOopMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;
® OCO3HaHUE LIEHHOCTH HAy4YHOH JeSTeNbHOCTH, TOTOBHOCTh B INPOLIECCE M3YyUEHHUS (PU3MKH
OCYIIECTBIIATh IPOEKTHYIO M HCCIEN0BATENbCKYIO JAEATEIbHOCTh WHAWBHUIYaJbHO U B

rpymnme.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS
ba3oBble JJoruueckne qeiicTBUA:



CaMOCTOSITENIbHO (DOpMYyIMpOBaTh W aKTyaJM3UpOBaTh NpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPENENATh LEIU ACITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B pACCMaTPUBAEMBIX (DU3MUYECKHX SBICHUSX;
pa3pabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIUXCSI MaTepHAIbHBIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLEHUBATb COOTBETCTBUE PE3YJIBTATOB LEISM,
OLICHUBATh PUCKH IIOCIIEACTBUH ACATEIBHOCTH;

KOOPJMHUPOBaTh U BBIIOJHATH PA0OTy B YCIOBUSAX PEATbHOIO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX POOIeM.

ba3oBble ucciaenoBaTelibCKHe AeiCTBHA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KITIOUYEBBIMU TOHATHUAMHU W METOJAMH (PU3NYCCKOM
HayKH;

BJIQJICTh HABBIKAMHM YyU4eOHO-HCCIICIOBATCIIbCKONH M IPOCKTHON ICATEIBHOCTH B 00JIaCTH
(bU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHUS
3aJ1a4 (PU3UIECKOT0 COJIePIKAHMUS, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB ITO3HAHUS;

BIAJCTh BHJAMH JCATCIBHOCTH II0 IOJYYCHHIO HOBOIO 3HAHHUS, €r0 HHTEPIPETALIHH,
peoOpa3oBaHUI0 M MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX CHTYaIMSX, B TOM YHCIE TPH
CO3IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBIIATH IPUYUHHO-CIICJICTBCHHBIC CBS3U U aKTyaJIM3UPOBaTh 3a/1a4y, BBIBUTaTh THIIOTE3Y
e peleHus, HaXOIUTh apryMEHThI JUIsl JIOKAa3aTelbCTBA CBOUX YTBEPXKICHHIA, 3a/1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHS,

AHAIM3UPOBATH MOJTYYCHHBIC B XOJIC PEUICHUS 3a/1a4l PE3YJIbTaThl, KPUTHUYCCKH OIICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHCHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYJIIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEILHOMN JIEATEIIBHOCTH, B TOM
YHCIIe IPH U3YYCHUU (PU3UKH;

JIaBaTh OLICHKY HOBBIM CHTYAIIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHANBHBIE MOAXOAbl U PEIICHHUS,

CTaBUTh MPOOIEMBI U 33]]a4H, AOMYCKAIOIINE aIbTePHATUBHBIEC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIAJICTh HaBBIKAMU MOJIydyeHHs] MHGOpMaLUU (U3HMUECKOTO COIEp)KaHUS W3 HUCTOYHUKOB
pa3HBIX THIIOB, CAaMOCTOSTENBHO OCYLIECTBIATH IIOUCK, AHAJIN3, CHUCTEMATHU3aLHUI0 WU
MHTEPIpEeTalNI0 UHPOPMALMK Pa3IMYHbIX BUJOB U (hOPM NpeacTaBiICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OPMAIIHH;

UCIOJIb30BaTh CPEJCTBA HH(OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJOTHH B PEIIEHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AL[MOHHBIX 33/1a4 ¢ cOOII0IeHueM TpeOoBaHUM
OPrOHOMHUKH, TEXHMKH O€30MaCHOCTH, THUTHEHBI, pecypcocOepekeHus, MpaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€30MacHOCTH;

CO03/1aBaTh TEKCThI (PUZNYECKOTO COAECPKAHMS B PA3IMYHbIX (popMarax ¢ yd€ToM Ha3HAUECHUS
uH(pOpMalluKl M 1EJEBOM ayIUTOpUH, BBIOMpas ONTHUMAaJbHYIO (OpMY MpEACTaBICHUS U
BU3yaJIM3aLUU.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HAa ypOoKaX (PU3UKU U BO BHEYPOUHOH JAESITEITBbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlUH H CMATYAaTh KOH(MDIUKTHI,

pa3BEPHYTO W JIOTMYHO H3Jaratb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON ¥ MHIUBUIYaTbHOU PabOTHI;
BBIOMpATh TEMATUKy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WieHa KOJUIEKTHBA;

MIPUHUMATh I[EId COBMECTHOM JEATECIIBHOCTH, OPTraHHU30BBIBAaTH W KOOPJAHHHPOBATH
JIEUCTBUA 10 €€ JOCTHUIKEHUIO: COCTABIIATH IUIAH JEHUCTBUM, pACOPEACNISATh POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOMH paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJA M KAKIOTO yYaCTHUKA KOMaH/Ibl B OOIITUI PE3yNIbTaT 1O
pa3pabOTaHHBIM KPUTEPHSIM;



npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATh HAEU C TMO3UIUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMMOCTH;

OCYHICCTBJIATL TMO3UTHBHOC CTPATCTHYCCKOC TMOBCACHUC B Pa3IMYHBIX CHUTyallUudX,
MMPOABJIATH TBOPUYCCTBO U 13006pa>1<eH1/Ie, 6LITI> HNHUIIUATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranu3anmus:

CaMOCTOSTEIIPHO OCYIICCTBIIATh IO3HABATCIBHYIO IEATECIBHOCTh B 00JacTH (DU3UKH H
ACTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4H;
CaMOCTOATEIIPHO COCTABJISATH IUIAH PEIICHHS PACUETHBIX M KA4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TIPAKTUYECKOW pabOThl C Y4ETOM HUMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacIIMpsATh paMKH y4€OHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHHH;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (hOPMUPOBAHUIO U TIPOSBICHHUIO SPYAUIMK B 007aCTH (PU3HKH, TOCTOSHHO
NOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/UIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISM;

BJIaJICTh HaBbIKAMU [TO3HABATENIBbHOM pedaeKcHH Kak OCO3HAHUS COBEpIIaeMbIX ACHCTBUI U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA,

UCTIOJIB30BaTh MPUEMBI peIICeKCUH ISl OLICHKH CUTYaINH, BEIOOpA BEPHOTO PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KEHHUIO;
IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPHU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IpUHUMATh ce0s, TOHUMAas CBOM HEAOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX HA OMIMOKH.

B nporecce qocTukeHus! TMYHOCTHBIX PE3yAbTATOB OCBOEHUS MPOTPaMMBbI MO (PU3UKE AJI YPOBHS
cpenHero obmiero o0pa3oBaHusl y 00yUYaIOMIUXCA COBEPIICHCTBYETCS IMOIIMOHAILHBIA WHTEJUICKT,
Mpenoararonmii chopMUpOBaHHOCTE:

CaMOCO3HAHHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHUE,
BUJICTh HANpPAaBIECHUS Pa3BUTUSI COOCTBEHHOU 3MOIMOHANBHOU cdepbl, ObITh YBEPEHHBIM B
ceoe;

CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE TMOBEJICHHE, CIIOCOOHOCTh AManTHPOBATHCA K SMOIMOHAIBHBIM HM3MEHCHHUSM H
HpOHBJ’IfITb FI/I6KOCTI>, 6I)ITB OTKpI)ITI)IM HOBOMy;

BHYTpEHHEH MOTHBAIIMM, BKIIOYAIOIIEH CTpeMJICHHE K [OCTIDKEHHUIO IIeNU U YCIexy,
ONTUMM3M, HUHUIIMATUBHOCTh, YMEHHUE JACHCTBOBAThH, UCXOS U3 CBOUX BO3MOXKHOCTEH;
OMIIaTHUU, BKJ'IIO‘-IaIOH_IeI\/’I CHOCO6HOCTB INOHUMATh OMOIHMOHAJIBHOC COCTOAHUC JpPYTHUX,
VUHUTHIBATh €r0 TIPU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIIHUX CHOCO6HOCTI—; BEICTpaWBaTh OTHOLICHHA C prrI/IMI/I
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3periaTb KOH(INKTHL.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenns B 10 kJjacce mpeiaMeTHBIE pe3yibTaThl HA YIIyOJIEHHOM YPOBHE IOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUH:

MOHUMATh POJIb (PU3UKH B IKOHOMHUECKOM, TEXHOJIOTHUECKOU, IKOJIOTHUUECKOMN, COITMAIbHON
U 3THYECKOM cdepax NeATeNbHOCTH 4YeNlOoBeKa, POjb M MECTO (PU3UKU B COBPEMEHHOM
HAyYHOW KapTUHE MHpA, 3HAUCHHUE OMHCATEIHHON, CHCTEeMAaTU3UPYIONIEH, O0BICHUTEIBHOM
Y TIPOTHOCTHYECKOW (PYHKIUH (PU3UIECKON TEOPUU — MEXAHUKH, MOJICKYJISIpHON (HU3UKU U
TEPMOJUHAMUKH, pOJIb (PU3NYECKOW Teopuu B (HOPMHPOBAHUHM TPEACTABICHUN O
(bU3UYECKON KapTHHE MHUDA;



pa3ianyaTh YCJIOBUS NPUMEHHUMOCTH Mojeneill (pU3MdYecKuX Tesl U MPOILECcCOB (SBIICHUN):
WHEepLUaJgbHas cucTtemMa oTcuéra, abCONIOTHO TBEPAOE Tello, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE IBW)XCHHE, CBOOOJHOE MajeHue, abCONIOTHO ympyras aedopmarus,
a0COIOTHO YNpyroe U abCOJIOTHO HEYNPYroe CTOJIKHOBEHMS, MOJETH ra3a, >KMJIKOCTH U
TBEPJAOTO (KPUCTAJUIMYECKOT0) Tela, WACAIbHBIA Ta3, TOUYEUYHBIM 3apsl, OJHOPOIHOE
3JIEKTPUYECKOE TI0JIE;

pa3iuyaTth YCJIOBUs (TPAaHUIIBI, 0071aCTH) MPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, TTOHUMATh
BceoOmmii xapakrep (yHIaMEHTATbHBIX 3aKOHOB M OTPAHMYEHHOCTh HCIIOJIb30BAHHUS
YaCTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBICHATH MEXAHWYECKUE IMPOIIECCHl U SIBICHHS, UCIOJIb3YsI OCHOBHBIC
MOJIOKECHUS U 3aKOHBI MEXAHHWKHU (OTHOCHTEIHHOCTh MEXaHHUYECKOTO JBUKCHHUS, (OPMYIIBI
KMHEMaTUKU PAaBHOYCKOPEHHOTO [BHKEHHs, mpeoOpa3oBaHus ['amuies IUisi CKOPOCTH H
nepeMelleHus, 3aKkoHbl HpI0TOHA, MPUHLIMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHUS UMITYJIbCA U MEXaHUUYECKOM YHEPIHH, CBSI3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXAaHMUYECKOW HHEpruu, YCJIOBHsS PaBHOBECHUS TBEPAOro Tena), MPU ITOM
UCII0JIb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBAaTh YCIIOBUSI IPUMEHHUMOCTHU
(bu3HYECKUX 3aKOHOB: mpeoOpa3oBaHuil ['amuies, BTOPOro M TpeThero 3akoHoB HeloTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUUYECKOW SHEPTHH, 3aKOHA BCEMUPHOTO TATOTECHHUS;
AQHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOIECChl W SIBJIICHUS, HCIIONb3Ys OCHOBHBIC
nonoskeHuss MKT u 3aKkoHBI MOJIEKYJIApHOW (DU3UKKA U TEPMOIWHAMUKH (CBSI3b JaBJICHHUS
UJEANbHOIO Tra3a CO CpeIHEW KUHETHYECKON HSHEeprued TEIUIOBOrO [JBUXKEHUSA U
KOHIICHTpAallMel €ro MOJIEKYJI, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEIHEW KHHETUYECKOU
SHEPrHe TEIUIOBOrO0 JBM)KEHHMS €ro 4YacTull, CBS3b JAaBJICHUS HWJEAIbHOIO Tra3a ¢
KOHIIGHTpalMed MOJIEKYJl M €ro TeMIlepaTypoil, ypaBHeHue MeHjeneeBa—KiianelpoHa,
MEePBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMsI SHEPTUU B TEILIOBBIX MpOIleccax), Mpu
3TOM HCIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh  YCJIOBUSA
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knaneiipona;

AQHAJIM3UPOBATh U OOBSACHSTH JIEKTPUUECKUE SBJICHHS, UCIIOIB3YSl OCHOBHBIC MOJIOKEHUS U
3aKOHBI JJIEKTPOJMHAMUKU (3aKOH COXpaHEHHs 3JIEKTPUUYECKOro 3apsijia, 3akoH Kyiona,
MOTEHLMAIBHOCTD AJIEKTPOCTATUYECKOTO TIOJISI, MPUHUMII CYHEPHO3ZULUU JIIEKTPUUECKUX
TMOJIEH, MPU 3TOM YKa3biBas yCIOBUS MPUMEHUMOCTH 3aKoHa KyroHa, a Takke MpaKkTUYeCKU
Ba)KHBIE COOTHOIIEHUS: 3aKOHbI OMa NJis y4acTKa LIeNH U JUIsl 3aMKHYTOW 3JIEKTPUUYECKON
uenu, 3akoH J[xoyns—Jlenma, npasuia Kupxroda, 3akonsr dapajes Ay 37eKTpoIin3a);
OMKCHIBATh (PU3UYECKUE TMPOLIECCHl W SBICHUS, HCIONb3ySd BEIHUYUHBI: TEpeMeleHHE,
CKOpPOCTb, YCKOPEHHE, UMIIYJIbC T€Jla U CHUCTEMBI TE€Jl, CUJIA, MOMEHT CHJbI, JaBJICHHUE,
MOTEHIIMATbHASL DHEPIHs, KUHETHYECKasi SHEPrusi, MeXaHW4YecKas dHEprus, padoTa CHJIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIA TSKECTH, CHJIA YIPYIOCTH, CUJa TPEHUs,
MOIIIHOCTb, 3HEPIHsl B3aMMOJCHCTBUS Tena ¢ 3eMi€ld BOJIM3M €€ MOBEPXHOCTH, DHEPIUs
yrnpyroit aegopmariii Ipy>KMHBI, KOJIMYECTBO TEIJIOTHI, aOCONOTHAs TeMIleparypa Tena,
paboTta B TEpMOAMHAMUKE, BHYTPEHHSS DHEPIUsl UIEaTbHOTO OJHOATOMHOTO rasa, pabora
UJEaNbHOIO Ta3a, OTHOCUTEIbHAs BIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TemioBoro
JIBUTATEJISI; JIEKTPUUECKOE MOJIe, HANPSKEHHOCTh AIEKTPUYECKOTO MO, HANPSKEHHOCTh
MOJISL TOYEYHOTO 3apsja WIM 3apsKEHHOTO 1Iapa B BaKyyMe M B JIMDJIEKTPUKE, MTOTEHIMAI
AIEKTPOCTATHUYECKOTO MOJISI, PA3HOCTh MOTECHIMAIIOB, 3JIEKTPOABUKYINAsA CUJa, CHJIA TOKA,
HalpsDKEHUE, MOIIMHOCTh  TOKA, DJIEKTpUYECKas €EMKOCTh IUIOCKOTO KOHJEHCATOopa,
CONPOTUBIICHHE Yy4YacTKa IENU C MOCIEAOBATEIbHBIM W NapAIENbHBIM COEAUHEHUEM
PE3UCTOPOB, SHEPTHUS MIEKTPUUYECKOTO 0N KOHJIEHCATOPa;

OOBSCHATH OCOOCHHOCTH TPOTEKAHUS (DU3UYECKUX SBICHUN: MEXaHUYECKOE JIBIKCHHE,
TEIUIOBOE JBUKEHHE YaCTUIl BEIIECTBA, TEIJIOBOE PAaBHOBECHE, OPOYHOBCKOE JIBHIKEHUE,
nuddy3usi, wucmapeHue, KUTIEHWEe ¢ KOHJEHCAIWsA, TIUIABJICHHE U KPUCTAJIU3AIINS,
HaIIPABJIEHHOCTh TEIUIONEPENAUH, MIEKTPU3ALUS TEJl, SKBUIOTEHIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOr0 IIPOBOIHUKA;

MPOBOAMTH HCCIIEJOBAHHE 3aBHCUMOCTH OJHOM (U3WYECKOW BEIMYMHBI OT JPYyroil c
HCIIOJIb30BaHUEM TIPSIMBIX H3MEPEHUH, TIPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHONW 3aBUCUMOCTH (DM3MYECKUX BEJIUYMUH B BHJE IpaUKOB ¢ y4€TOM
a0COIOTHBIX TMOTPEITHOCTEN N3MEPEHHUIA, AeNIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,
POBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYMH, NPU ATOM BBIOMpAThH
ONTUMAJIFHBIA METOJ U3MEPEHHUs, OLIEHUBATh A0COIIOTHBIE U OTHOCUTEIbHBIE TOTPEIIHOCTH



MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI;

® TPOBOJUTH OIBITHl O TPOBEPKE MPEAJIOKEHHON TUIMOTE3bl: IUIAHUPOBATH JKCIIEPHUMEHT,
coOuparh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY, AaHATU3UPOBATH MONYyYEHHBIC DPE3YyIbTaThl H
JIeNIaTh BBIBOJI O CTaTyce MPEI0KEHHON TMITOTE3bI;

e coOmomaTh mpaBWwia OE30MacHOTO TpyAa MPU TPOBEACHHHM HCCICNOBAHUN B paMKax
y4eOHOTO JKCIEPUMEHTa, TMPaKTHKyMa M y4eOHO-HCCIIEIOBATENLCKOM W TMPOEKTHOU
NESTENIbHOCTH C  HCIOJIb30BAaHHEM M3MEPUTENIbHBIX YCTPOHCTB U J1a00paTOpHOTO
000pyI0BaHNS;

e pemiath pacyETHHIE 33J]a4M C SBHO 33JJaHHOW M HESIBHO 33/IaHHOI (hU3MUYECKOIl MOJIebIO: Ha
OCHOBaHMM aHAJIM3a YCJIOBUSA OOOCHOBBIBATH BHIOOP (PU3MYECKOW MOJETH, OTBEYarollen
TpeOOBaHUSM 3aJaud, MPUMEHATH (POPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI
buznyecKux TEOpUH MpPH HUCIHOJIH30BAHUU MaTEMaTHYECKUX METOJOB pEHIeHMs 3ajad,
MPOBOJIUTh PACUETHl HA OCHOBAHMM WMEIOIIMXCS JAHHBIX, aHAJU3UPOBATH PE3YyJIbTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C Y4ETOM IMOJIYYECHHBIX PE3YJIbTaTOB;

e pemarh Ka4eCTBEHHBIC 3aJaud, TPEOYIONIMEe NMPUMEHEHHWs 3HAHWA W3 Pa3HBIX Pa3felioB
Kypca GU3HKH, a TAKKEe MHTETPAIMHA 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA: BBICTPANBATh JIOTHYECKYIO IIEMIOYKY PACCYXJACHUN C OMOPOI HA M3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UYCCKHE SIBIICHUS;

® JCMOJB30BaTh TEOPETUUYECKUE 3HAHHS ISl OOBSACHEHHS OCHOBHBIX MPUHIMUIIOB PaOOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

® TIPUBOANTH MPHUMEPHI BKJIAJla POCCHUCKUX U 3apyOCIKHBIX YUEHBIX-(DM3MKOB B Pa3BHTHE
HAyKH, B 00BACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU M TEXHOJIOTHIA;

® AHAJIM3UPOBATh U OIEHWBATH TOCIEACTBUSA OBITOBOM M MPOW3BOJCTBEHHOW AESITEIBHOCTH
YeJIOBEKa, CBSI3aHHOM C (U3MUECKMMM NPOLECCaMM, C MO3ULMUI HSKOJIOrMYECKOi
0€30MacHOCTH, MPEACTABICHUN O PallMOHAILHOM IIPUPOJIONOIB30BAHIH, & TAKXKE Pa3yMHOM
WCIIOJIb30BAHUU JIOCTMKCHUW HAyKM ¢ TEXHOJOTHM JUId JajdbHEWIIEro pa3BUTHUSA
YeJI0BE4YeCKOro 00IIEeCTBa;

® TPUMEHATH pa3JIMYHBbIE CMOCOOBI paboThl ¢ MHPOpMaLUEH (U3MUECKOTO COIEpPKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHM, MPU 3TOM HCIIOJIB30BATh
COBpeMEHHbIe MH(POPMAIIMOHHBIE TEXHOJOTHH JJISl TTOMCKA, EepepaboTKU U MPEIbsIBICHUS
y4eOHOW M HAYYHO-TIOMYJISPHONW HWHQOpMaLUU, CTPYKTYPUPOBAHUS M WHTEPHPETALUU
uH(pOpMaIlMK, TOTYYEHHOH W3 pa3NUYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MoJlyyaeMyro MH(GOpPMAIMI0 U OIEHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIUXCS
3HAHM, TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHHKA HHPOPMAIIHH;

® TPOSIBJISITh ~ OPraHM3AIMOHHBIE W [O3HABaTEIbHBIE  yYMEHHUS  CaMOCTOSTEIHLHOTO
npuoOpeTeHuss HOBBIX 3HAHWUW B TIPOLIECCE€ BBIMOJHEHUS TMPOCKTHBIX U y4eOHO-
HCCIIEIOBATEIBCKUX PadoT;

e paboTaTh B TPYMIE C UCIIOJHEHUEM PaA3JIMYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATH PadOTy
TPYIIIBI, PAIMOHAIBHO paCHpeAeNarTh JACATEIbHOCTh B HECTAaHAAPTHBIX CHUTYAIHsX,
aJeKBaTHO OLIEHWBAaTh BKJAJ KaXJIOT0 U3 YYaCTHUKOB TPYIIBl B  pEIICHHE
paccMarpuBaeMoi poOIeMBI,

® TPOSBIATH MOTHBAIHMIO K OyAyIIei mpodeccnoHanbHOM JesSTeNbHOCTH IO CIIEHATbHOCTAM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xoHmy oOydenus B 1l kjacce mpeaMeTHble pe3ysbTaThl HAa YIIyOIEHHOM YPOBHE JOJDKHBI
OTpaxkaTh c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
® [IOHMMATh POJIb (U3UKU B SKOHOMHYECKOH, TEXHOJOTHUECKOH, COIUAILHOW M 3THYECKOM
cdepax IesATeTbHOCTH YelOBEKa, POJib U MeCTO (PU3MKH B COBPEMEHHON HayuyHOW KapTHHE
MUpa, POJIb ACTPOHOMUHU B MPAKTUYECKOMN NEATENbHOCTH YelIOBeKa M JalbHEWUIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHUE ONHUCATEIBHON, CUCTEMATU3UPYIOIIEH, O0BSICHUTEIBHON
U TMPOTHOCTUYECKOW (PYHKIMH (U3NYECKOM TEOpUM — 3JIEKTPOAMHAMUKH, CIEeNHUaIbHOU
TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU (PM3UKH, POJb (DU3MUECKON Teopuu B POPMUPOBAHUU
MIPEACTABICHUHN O (PU3NUECKON KapTHHE MHPA, MECTO (PU3UIECKON KapTHHBI MUpPA B 00IIEM
PSIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUI O IPUPOIE;
® pas3nuYaTh YCIOBHUS NMPUMEHUMOCTH MoJenel (U3HUECKUX Ted U IPOLECCOB (SIBICHUMN):
OJTHOPOJTHOE JIEKTPUUYECKOE U OJHOPOJHOE MAarHUTHOE IOJIs, TAPMOHUYECKUE KOJeOaHus,



MaTE€MaTUYeCKU MAasiTHUK, WACAJIBbHBIA MPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI,
UJCaNbHBIN KoNeOaTeabHbId KOHTYP, TOHKAas JIMH3a, MOJAENEH aromMa, aTOMHOTO spa u
KBAHTOBOM MOJICJIN CBETa,

pa3iauyaTth YCJIOBUs (TPAaHUIBI, 007aCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TTOHUMATh
BceoOmmii xapakrep (yHIaMEHTaTbHBIX 3aKOHOB M OTPAHMYEHHOCTH HCIIOJIb30BAHHUS
YaCTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBACHATH DJIEKTPOMATHUTHBIE TIPOIECCHl W SBJICHUS, HCIONb3YS
OCHOBHBIC TIOJIOKEHUST M  3aKOHbl  JJEKTPOJUHAMHKMA M  CICHHAIBHOW  TEOpUHU
OTHOCHUTEJIbHOCTH (3aKOH COXpaHEHUsl SJEKTPHUYECKOro 3apsjaa, cuia Awmrmepa, cuia
Jlopennia, 3akoH DJJIEKTPOMAarHUTHOW WHAyKIuW, mpaBuwio Jlenna, cBsa3p  DJIC
CaMOMHAYKIMU B JIEMEHTE AJIEKTPUYECKOM LENU CO CKOPOCTbKO M3MEHEHHUs CUIIbI TOKa,
IIOCTYJIAaThl CIIELUAIbHON TEOPUU OTHOCUTEIBHOCTU DUHIITEHHA);

AQHAIU3UPOBATh U OOBSACHATH KBAaHTOBBIE MPOLECCHl W SBIICHHUS, HCIONB3YS IMOJIOKECHUS
KBAaHTOBOW (u3uku (ypaBHeHHe OWHmTEHHA 11 GoTodpderra, TEepBbId W BTOPOH
MOCTyJIaThl bopa, NPUHIMII COOTHOIICHHS HeompeaenéHHocTe [ 'elizeHOepra, 3aKOHBI
COXpPAHEHHUs 3apAI0BOIO M MACCOBOI'O YHMCEN U JHEPruu B SICPHBIX PEAKLHUAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

OMKCHIBATh (PU3UYECKUE TMPOILIECCHl W SBJICHHS, WCIONB3YS BEIMYUHBL: HAMPSHKEHHOCTD
3JIEKTPUYECKOTO MOJIs, MOTEHUUAN 3JIEKTPOCTATUUECKOrO IOJIS, Pa3HOCTh IMOTEHIUAJIOB,
AJIEKTPOJIBIDKYIIAS CUJIa, MHAYKIIMS MAarHUTHOTO TOJISl, MAarHUTHBIM MOTOK, cujla Amrmepa,
WHJIYKTUBHOCTb, 3JEKTPOJBIKYIIAs CUJIa CAaMOMHIYKIMU, HSHEPrus MAarHUTHOIO MOJs
MPOBOJIHUKA C TOKOM, PEIATUBUCTCKUM HWMITYJIbC, TIOJIHAS SHEPIHs, SHEPTUsl IOKOs
CBOOOJHOMN YaCTHIIBI, SHEPTUs U UMITYJIBC (OTOHA, MACCOBOE YUCIIO U 3apsij Aapa, SHEPTus
CBSI3U SA/Ipa;

O00BSACHATH OCOOEHHOCTH MPOTEKaHUs (DU3UUECKUX SBICHHUI: AIEKTPOMArHUTHAS WHIYKIIHS,
CAaMOMHJIYKIUS, pPE30HaHC, HUHTepdepeHIys BOJIH, AU(PPAKIM, IUCHEPCUS, MOJHOE
BHYTpPEHHEE OTpakeHHe, (oTodaekrpudeckuii 3¢dekt (dotodrddekr), anpda- u Oera-
pacmajsl saep, raMmMma-u3iydeHue saep, Gu3ndecKkue MPUHIUIBI CIIEKTPAIIbHOTO aHalu3a U
paboThl 1azepa;

ONpEeNeNsATh HaIlpaBiI€HUE HWHAYKIIMM MarHUTHOTO MOJs HPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U300paKEHUE, CO3aBAEMOE TNIOCKUM 3€PKaIOM, TOHKOH JIMH30M, M PACCUUTHIBATH
€ro XapakTEepUCTHKY;

MIPUMEHSATH OCHOBOTOJIATAIOIIUE ACTPOHOMUYECKUE TTOHSATHS, TEOPUH W 3aKOHBI JIJIsl aHATN3a
1 00BsicHEHUs (PU3MUECKUX MPOIIECCOB, MPOUCXOAIINX B 3BE3aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaTaKTHUYeCKON cpefie; ABMKEHUS HeOECHBIX TeJ, IBOJIIONNH 3BE3 M BeeneHnHoi;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEIIMYUH C UCITIOIB30BAHUEM TPSIMBIX
WU3MEPEHHM, TIPH TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIHTATHI MOTYyUYSHHON
3aBUCUMOCTH  (DU3MYECKHX BENWYMH B BHIE TIpadukoB ¢ yuéTroM aOCOTIOTHBIX
MOTPEITHOCTEW U3MEPEHUH, JIeNIaTh BHIBOIBI 110 PE3yJIbTaTaM UCCIEIOBaHUS;

MPOBOAWTH KOCBEHHBIE HW3MEpeHUs (UINYECKUX BEIUYMH, TPU OTOM BHIOMpAThH
ONTUMATBHBIA METOJ U3MEPEHHUS, OIEHUBATh A0COTIOTHBIE U OTHOCUTEIHHBIE MOTPEIIHOCTH
MIPSIMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH ONBITHl MO MPOBEPKE MPEMAIOKEHHOW TUIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
coOuparh HKCIEPUMEHTAIbHYI0 YCTaHOBKY, aHATHU3UPOBATh MOJIYyYEHHBIC DPE3YyIbTaThl H
JienaTh BBIBOJI O CTaTyCe MPEJIOKEHHON TUIIOTE3HI;

OMUCHIBATh METO/IbI MIOJIYY€HHsI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOmrofarh mpaBuia Oe30macHOro Tpyda TMpU MPOBEASCHUU HCCIEAOBAHUNA B paMKax
y4eOHOTO JKCIEPUMEHTa, MPaKTHKyMa U y4eOHO-HCCIIeIOBATEIHCKOH W TPOCKTHOM
JIESTEIbHOCTH C  HCIOJIb30BAaHHEM HM3MEPUTENBHBIX YCTPOHCTB U  1a00paTOpHOTO
000pyI0BaHNS;

peliaTh pacuéTHBIC 3a7aUu C SIBHO 33/1aHHOM U HESBHO 33JJaHHON (PM3UYECKON MOJIENbIO: Ha
OCHOBaHWHW aHANIM3a YCJOBHs BBHIOMPATh (PU3NYECKUE MOJETH, OTBEYAIOIINE TPEOOBAHUSIM
3aa4u, IPUMEHATH (POPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThl (PU3UYECKUX TEOPHIt
IIPU KCIOJBb30BAHUM MATEMATHYECKUX METOJOB PEIICHHs 3ajJad, MPOBOAUTH PAcu€Thl Ha
OCHOBaHUM HMMEKOUIUXCS JaHHBIX, aHAJTU3UPOBATh PE3YyJIbTaThl U KOPPEKTHUPOBATH METOMbI
pelIeHUs C YY4ETOM MOJYUYEHHBIX Pe3yJIbTaTOB;

pelaTh KauyeCcTBEHHBbIE 3aJaud, TpeOyrollue NMPUMEHEHHs 3HAaHUW W3 Pa3HBIX pPa3/esioB



Kypca (pu3uKH, a TakK)Ke MHTErPAllMK 3HAHUW U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMIOYKY PACCYKIECHUMN C OMOPOM HA W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE SBIICHNUS,

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS JUISI OOBSCHEHUS OCHOBHBIX IPHHIIUIIOB PaOOTHI
HU3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MIPUBOJINTh IPUMEPHI BKJIaJa POCCHMCKHX M 3apyOCKHBIX YUYEHBIX-(PU3HUKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B pPa3BUTHE TEXHUKHA U TEXHOJIOTHA;
aQHAJIM3UPOBATh U OICHUBATH IOCICIACTBUS OBITOBOM M IPOWU3BOJCTBCHHOM JCSITCIBHOCTH
YeJIOBEKa, CBSI3aHHOM C (PU3MYSCKMMH MpOIECCaMHU, C IIO3HMIMH SKOJOTHYECKOM
0€30MacHOCTH, IIPEJICTABIICHUIA O PallMOHATIBLHOM MIPUPOIONIOIL30BAHNH, a TAK)KE Pa3yMHOM
WCIIOJb30BAaHUM JIOCTMIKEHMM HAayKM M TEXHOJOTHM Ui JAJIBHEHIIEro pa3BUTHS
YeJIOBEYECKOro 0OIECTBA;

IMPUMEHATh Pa3JIMYHbIC CIOCOOBI pabOTHl ¢ MH(pOPMALMEH (U3HUESCKOrO COJCPKAHHUSI C
HCIIOJIb30BAaHUEM COBPEMEHHBIX MH(MOPMAIIMOHHBIX TEXHOJIOTHH, IPH 3TOM HCIIOJIb30BaTh
COBpeMEHHbIC WH()OPMAITMOHHBIC TEXHOJOTHUU IS TIOUCKA, TIEPepadOTKU U MPEAbIBICHUS
y4eOHOH M HAy4YHO-IIONMYJISPHOH HH(POpPMALMK, CTPYKTYpPUPOBAHUS M HWHTEPIPETALHH
uH(popMaIuy, TOJYYCHHOW W3 pa3JIMYHBIX HCTOYHHKOB, KPUTHYECKH aHAJIU3UPOBATH
MoJIy4acMyr0 HH(OpPMAIMI0O M OLICHMBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIUXCS
3HAHWH, TaK ¥ HA OCHOBE aHaJIM3a HCTOYHUKA HHPOPMAIIHH,

MPOSIBIIATH ~ OPraHM3allMOHHBIE W [MO3HABATCNIbHBIE  YMEHHUS  CAMOCTOSITEIHLHOIO
NpPHOOPETEHUsT HOBBIX 3HAHWH B TMPOIECCE BBIMOIHCHHUS TMPOSKTHBIX U y4eOHO-
HCCIIeI0BATEIIbCKUX padoT;

paboTaTh B I'PYIIE ¢ MCIOJHEHUEM pPAa3JIMYHBIX COLMAJIBHBIX POJICH, IJIaHUPOBAaTh padboOTy
TPYNIbl, pPalUMOHAIBHO pacHpeAessaTh ACATEIbHOCTh B HECTaHJAPTHBIX CUTYaIMSX,
aJIcKBaTHO OILICHMBATh BKJIAJ KaXJOrO0 U3 YYAaCTHUKOB TPYINbl B  pEHICHUE
paccMaTpuBaeMoi IPOOIIEMBI;

MPOSIBIISATHE MOTUBAIUIO K Oyaymiel mpodecCHOHATBHOMN IEATEIBHOCTH 0 CICIIHATEHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
HaumMeHoBaHue KoJsinyecTBO yacoB
Ne ATICIOB U TeM K p DiIeKTpOHHbIE (LHPPOBBIE)
wn | P Beero OHTPOJILHBIE PaKTHYeCKHUe 06PA30BATETBHBIE PECYPCHI
NporpamMmbl padoTbl padoThI

Paznes 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA

11 Hayunblit meton 6 bubnnorexa [HOK
' MIO3HAHUS TIPUPOJIBI https://m.edsoo.ru/f16b68d7
Htoro no paznemny 26
Pa3zgen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Kunewaruia 10 L https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamuia 10 . https://m.edsoo.ru/f16b68d7
23 Craruka TBEpAOTO 5 1 bubnmnorexa [JOK
' Tena https://m.edso0.ru/f16b68d7
24 3aKOHBI COXPaHEHHUS 10 1 bubnuotexa [JOK
' B MEXaHHKE https://m.edso0.ru/f16b68d7
Hroro 1o pasneny 35

Paszpnen 3. MOJIEKYJISAIPHAS ®U3UKA U TEPMOJANHAMUNKA

OCHOBBI
31 MOJIEKYJIIPHO- 15 1 bubnuorexa [IOK
' KHHETHYECKON https://m.edsoo.ru/f16b68d7
TECOPHH
3.2 TepMoarHAMUKA. 20 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

TenmoBrie MalIMHEI

https://m.edsoo.ru/f16b68d7

3.3 I;F(aegjggzliemecma 14 bubmorexa [IOK
' ' https://m.edsoo.ru/f16b68d7
®daz3oBbIe TEPEX0IbI
Wroro no pazueny 49

Paznea 4. JIEKTPOJAMHAMUKA

bubnnoreka [JOK
41 | Snextpuieckoe noxe 24 https://m.edsci).ru/f16b68d7
492 [TocTostHHBIM 24 bu6mmoreka [IOK
9JIEKTPHUUECKUI TOK https://m.edsoo.ru/f16b68d7
43 Toku B pa3iuuHbIX 6 bubnnoreka [JOK
cpeaax https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54

Paznea 5. PUSHUYECKUN IPAKTUKYM

51 DdusznyecKkui 16 bu6nmoreka [JOK
' PAKTHKYM https://m.edso0.ru/f16b68d7
Hroro no paszneny 16

Paznesa 6. OBOBIIAIOIIEE ITOBTOPEHUE

6.1 O6o6maromee 10 bu6mmoreka [JOK

' IOBTOPEHUE https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO
YACOBIIO 170

[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KUIIACC

HaumeHoBanue KosaunyecTBo yacos
Ne A31E10B 1 TeM JaekTpoHHbIe (HU(pPOBbHIE)
wn | P23 Beero KoHnTpoJbHbie IIpakTHYeckue 0Gpa30oBaTebHbIE PeCyPChl
NporpaMmMsbI padoThI padoThI
Paznea 1. 3JIEKTPOAMHAMUKA
bu6mmoreka [IOK

1.1 | Marsurioe none 14 https://m.edso0.ru/39859¢f1
12 DneKTpoMarHuTHas 13 1 1 bubnnoreka [JOK

' WHJTYKIIUS https://m.edso00.ru/39859ef1
Uroro no paszeny 27

Paznes 2. KOJIEBAHUSA U1 BOJTHbI
21 MexaHndeckne 10 1 bu6mmorexa [IOK

' KoJIeOaHHSI https://m.edsoo.ru/39859¢f1
29 DNeKTpOMarHuTHHIE 15 1 bubnnoreka [JOK

' KoJIeOaHusI https://m.edso0.ru/39859¢f1
23 | necrpomamime | 10 ) BuGmmoexa LIOK

' p https://m.edsoo.ru/39859f1

BOJIHBI
bu6mmoreka [IOK

24 | Omuka 25 L 2 https://m.edso00.ru/39859f1
HWroro no pazneny 60

Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OcHoBel CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859ef1

Hroro

0 paznerny

5
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https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3nesn 4. KBAHTOBASA ®U3UKA

a1 Kopnyckynsipao- 15 bubmuorexa [JOK
' BOJIHOBOU JIyaJIM3M https://m.edso0.ru/39859ef1
bubmuoreka [JOK
4.2 | usuxa aToma > ! https://m.edso0.ru/39859¢f1
43 | mpnmomewenmapmax | 5 ) BuGnnoexa LIOK
' AP P https://m.edso0.ru/39859f1
YaCTHUI]
Hroro 1o pasaeny 25
Paznes 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOD®U3UKHN
51 | acmponow 12 bubmmorexa LHOK
' P https://m.edsoo.ru/39859¢f1
acTpo(U3HUKH
Hroro 1o pasueny 12
Paznea 6. PU3HUYECKHAN MPAKTHUKYM
6.1 duznueckuit 16 9 bubnuotexa [JOK
' MPAKTHKYM https://m.eds00.ru/39859ef1
Hroro 1o pasueny 16
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maromee 15 bu6mmorexa [IOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 25
PesepBHOe Bpemsi 10
OBLIEE KOJIMYECTBO
YACOB 11O 170 16

ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHUE

10 knace
HaumenoBan KTII no
ue ¢pusuxe 10
KJIace
IIpeamer dusuxka
IIpenoxasarellaBioBa
Jb TarbsiHa
AJleKCaH/IpOB
HA
HaumenoBan Lesan pasnena3nars/no Ymers Tema ypoxos Homepllens  Xon Jlomamnee 3aganue
He pasjena HUMATh YPOKa ypoKa YypoOKa
Hay4unbiu dusnka — pyHaaMeHTalbHas HayKa O 1
MeTo/ pUpoie
TO3HAHUS
NPHPOJBI
HayuHbIil MeTOI TO3HAHUSA U METO/IBI 2
UCCIEIOBaHUS (PU3NYECKUX SABJICHUN
DKCIEpUMEHT B TEOPHs B TIPOIIECCe 3
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (pu3MKe
CrniocoObl n3mMepeHus: GU3NYECKUX 4
BeIMYUH. AOCONIIOTHAS M OTHOCHUTENbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX
BEJIMYMH
MopenupoBanue B ¢pusuke. Poiab u mecto 5

¢bu3uku B pOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMN

NEeITEeIbHOCTH JTI0IEH




MexaHHuKA.
Kunematuka

MexaHn4ecKoe JBIKCHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh
MEXaHHUYCCKOT'O IBUKCHUA. HpSIMaSI u
o6paTHa;1 3aa4u MECXaHHUKU

Pannyc-BekTop MaTepHuaibHON TOUKH, €T0
IIPOCKLIUU HA OCU KOOpAUHAT.
Tpaexropus. [lepemenienune. CKopocTs.
MX npoekiuu Ha OCH KOOPAMHAT
PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onmcanre paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHHUS

CnoxxeHue nepeMereHuii U CKOpoCTeil.
Pewmenne 3anau

HepaBHoMmepHoe nBHkeHHE. MTHOBEHHAas
CKOpocCTh. Yckopenue. [Ipsamonnneitnoe
JBUYKEHUE C TOCTOSIHHBIM YCKOPEHUEM

10

I'paduueckoe onucaHue NPSIMOJINHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majieHue. Y CKopeHue
CcBOOOIHOTO HajeHMs. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX TpaduKu

11

12

JlaGoparopnast pabora Nel «M3mepeHue
YCKOpPEHHUsI CBOOOAHOTO MaJCHUS

13

JIBrokeHue Tesna, OpoIIeHHOTO MO YIIIOM
K TOPU30HTY

JlabopatopHass pabota Ne2 «M3yuenue
JBUKECHUSI Tena, OpOILIEHHOTO
ropu3oHTanpHO. lIpoBepka rumnoressl o
IIPSIMOM NPOIIOPLIUOHAIBHOW 3aBUCUMOCTH
MEXY NalIbHOCTBIO IOJIETA U HAYaIbHOU

14

15




CKOPOCTBIO TCIIa»

KpuBonuneiinoe npuxenue. [[BrxeHue mo
OKPY>KHOCTH. YTJIOBasi U JJMHEWHAs
ckopoctb. [lepnoa u wactora.
LenTpocTpeMHUTEIBHOE U TIOJIHOE
YCKOpEHUE

16

KonTponbnas padota Nel mo teme
"Kunematuka"

17

Aunamuxa.

[IepBb1if 3ak0oH HproToHa. MHEpunanbHbIe
cucteMbl otcuéTa. [IpuHImMn
OTHOCUTEIBbHOCTH I ammnes.
HeunepuuanbHbie CUCTEMBI OTCUETA

18

Cuna. PaBHogeicTByrOIas cuita. Bropoii
3axoH Herotona. Macca

19

Bzaunmoneiicteue ten. Tpernil 3aKoH
Herorona

20

[IpuHnunn cynepnosunuu cwi. Pemenne
3a/1a4 Ha IpUMEHEHUe 3aKOHOB HproToHa

21

3aKOH BCEMUPHOI'O TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIMOHHON U
VHEPTHOU MaccChl

22

Cuna TSHKeCTH U yCKOpEHUE CBOOOIHOTO
MaJeHust

23

JIBukeHne HeOECHBIX TeN U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KocMudeckasi ckopocTb. 3akoHbl Kerutepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25




Cua tpenus. [Ipupoaa v BUIBI CHIT
TpeHusi. [[BuKeHue B )KUIKOCTH U Ta3e C
y4ETOM CHJIBI COITPOTHBIICHHUS CPEJIbI
JlaboparopHast pabota Ne3 «M3mepeHue
kod(duimenTa TpPeHUS 1O BEIHMYHUHE
YII0BOTO KO3 UIIMEHTa 3aBUCUMOCTH
Frp(N)»

26

27

Cmamuka
meépoozo
mena.

Japnenwue. ['mapocraTuueckoe gaBicHHE.
Cuiia Apxumena

AOGCOJIIOTHO TBEPJIOE TEIIO.
[ocTynaTensHOE U BpaIIaTEIbHOE
JIBMDKEHHUE TBEPJIOTO Tella

28

29

MOMEHT Cuiibl OTHOCUTEIBHO OCH
Bpaienus. [1meqo cuibl

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaoMYy Teny. LleHTp TsbkecTH Tena.
VYcnoBusi paBHOBECHS TBEPJIOTO TeENA.
Bunsl paBHOBecus

30

31

3axkomnsl
COXpaHeHus @
Mexanuke.

Pemenue 3agau

KonTponbHas padota Ne2 no teme
"Tunamuka. CtaTuka TBEpIoro tena"

NMnynsc MmaTepralbHONW TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp Macc
CUCTEMBI MaTEpHAIIbHBIX TOYEK. Teopema
0 JIBUJKCHMH LICHTPA Macc

32

33

34

NmMnynbe cuibl 1 13BMEHEHUE UMITYJIbCa
Tesna. 3aKOH COXPaHECHHS HMITYJIbCA.
PeakTrBHOE IBUKEHUE

35

MOMEHT UMITyJIbCa MaTEPUATBLHON TOUYKH.

HpeI[CTaBHCHI/IC 0 COXpAaHCHUHU MOMCHTA

36




HMITYJIbCa B ICHTPAJIBbHBIX ITOJIAX

Pemrenue 3amgau

PaGora cuiibl Ha MaJOM U Ha KOHEYHOM
nepemerneHun. ['paduueckoe
MpeACTaBiICHUE pabOThl CUITbL. MOIIHOCTD
CHUTBI

37

38

Kunernueckas sneprus. Teopema 06
M3MEHEHUN KMHETHYECKOW SHEPT U
MaTepUaIbHOU TOUKU

39

[loTeHuManbHbIe U HEMOTEHIMAJIbHBIE
cuibl. [loTeHumanbHas sueprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbs kocMuueckast ckopocTb. CBs3b
pabOThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHHEM MEXaHWYEeCKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUn

JlabopaTopHass pabora Ne4 «CpaBHeHHE
U3MEHEHHS  TOTEHIMAIBHOM  3HEpPruu
MIPYXUHBI C pabOTOI CUITBI TPEHUS»

40

41

42

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepHyiuu s ueanbHOM
KUJKOCTU

43

MouJiekyasipH
asg (pusuka u
TePMOJAMHAM
HKa.

KonTtponbHas padota Ne3 o reme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 Npupoie
ternoTsl. OcHOBHBIE nojoxenust MKT.
Huddysus. BpoyHoBckoe nBHKEHNE

44

45




OCHOBBI

MOJIEKYJIAPH

o-

KHHETHYEeCKO

i TEOpUH.
Crpoenue ra3000pa3HbIX, )KUIKUX U 46
TBEPJBIX TEJ. XapaKTep ABWKCHUS U
B3aMMOJICHCTBHS YaCTHI] BEUIeCTBA
Macca u pazMepsl MOJIEKYI (aTOMOB). 47
KomnuectBo BemiectBa. [locTosiHHas
ABoraapo
Temnieparypa. TemioBoe paBHOBeCHE. 48
Illxana Ienbcus
Pemrenue 3amau 49
WneanbHblii ras. ['a30Bbie 3aKOHBI 50
YpaBaenne MenzaeneeBa-Knaneiipona. 51
Pemenne 3amau
AOcomoTHas TemrepaTtypa. 3aKkoH 52
JanbToHa
W3onponeccel B UI€aTBbHOM Ta3e ¢ 53
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe npescTaBieHne 54
M30TIPOIIECCOB: N30TepMa, H30X0Pa,
nzobapa
JlaGopatopHass pabota Ne5 «M3yuenue 55
M30TEPMHUECKOTO MPOIECcca
OcnoBHoe ypaBaeHne MKT 56




Pemenue 3amau

CBs13p a0CONIOTHON TEMIIEPATYypPBI
TEPMOJIMHAMUYECKON CHUCTEMBI CO
CpEeHEW KMHETUYECKOHN SHEpruen
MOCTYIATEJILHOTO TEIJIOBOTO IBUKEHUS
€€ 4acTuil

O06o011IeHre ¥ cucTeMaTu3alys 3HaHuH 110
teme "OcHoBsl MKT"

57

58

59

Tepmoounam
uKa.
Tennoevie
MAuiuHbL.

KonTponbnas padota Ne4 mo teme
"OcnoBsl MKT"

Tepmoaunamudeckas cucrema. 3ajjaHue
BHEIIHUX ycsoBul Juist T/ cucteMsl.
BremHne 1 BHyTpeHHUE TapaMETPBI.
[Tapamerpsl T/I cucTeMBl Kak cpeaHue
3HAQYEHMS BEJIMYHH, ONMCHIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

60

61

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoibHas penaxcaius TJ]
CUCTEMBI K TETIOBOMY PaBHOBECHIO

62

Mopenp naeanpHOro raza B
TepMO}II/IHaMI/IKe. yCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIN

63

VYpaBuenne MeHnieneeBa-Kianelipona u
BBIPAKEHUE JUUIs1 BHYTPEHHEW SHEPTUU

BeIpaxxeHue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOT'0O UJEAJIBHOIO rasa.
KBasucraTnueckne u HECTaTUYECKUE

POLIECCHI

64

65




OneMeHTapHas paboTa B TepMOJUHAMUKE.

Brruucnenue paboTsl 1o rpaduky
rnpouecca Ha pV-nquarpamMmme
Tennonepenaya Kak crnocod U3MEHEHUs
BHyTpeHHeH sHepruu T]I cuctemsl 6e3
COBEpIIEHUsI pabOThI

Kongexkiusi, TEII0MpOBOAHOCTD,
W3ITy4yeHue

66

67

68

KonnyectBo TemnoTsl. TemnoéMKoCTb
Tena. Y 1eIbpHas U MOJIsIpHast
TEIUIOEMKOCTH BEILIECTBA. Y IEJIbHAs
TEIUIOTa CTOPaHuUs TOILJIMBA

JlaboparopHast pabota Ne6 «M3mepeHue

YAEIBHOMN TEIIIOEMKOCTH

69

70

Pacué€r xonnyecTBa TEIIOTHI IPU
Teruionepeaaye

[TonsTue 06 anuabaTHOM Mpolecce.
[IepBrlii 3aKOH TEPMOAUHAMUKHU

KonnuecTBo TemnoTel v paboTa Kak Mepbl
n3MEeHEeHUs BHyTpeHHel sHepruun T /1
CHUCTEMBI

71

72

73

BTopoli 3aK0H TEpMOIMHAMUKY TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoObpaTuMoCTs TPUPOTHBIX
MPOIECCOB

[TpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIVH.

KIIJT

Maxkcumansroe 3nadenre KITJ. Iuxn
Kapno

74

75

76




Pemenue 3amau

77

DKOJIOTMYECKHUE aCIIEKTHI UCIIOJIb30BaHUS
TEINIOBBIX JBUTaTeleH. TemnoBoe
3arpsi3HEHUE OKPYKAIOIEn CpeIbl
Pemenue 3amau

78

79

O060061IeHre U cucTeMaTu3alus 3HaHu| 110
teme "Tepmoaunamuka. TeroBsie
MalluHb!"

80

Aepecamnoie
COCMOAHUA
eeujecmaa.
Daszoevie
nepexoout.

KonTponbnas padota N5 mo teme
"TepmoanHamuka. TernaoBbie MalIUHbI"

[TapooOpa3zoBaHue 1 KOHICHCAIIHSI.
Vcnapenue u kuneHue. Y aeabHas TEIIoTa
napooOpa3oBaHus

HaCLIIJ_IeHHBIe N HCHACBIIIICHHLIC I1apbI.
KauecTtBeHHAas 3aBUCUMOCTD IJIOTHOCTH U
JAAaBJICHUS HACBIIIICHHOT'O I1apa OT
TEMIICPATYPhbI, UX HE3AaBUCUMOCTD OT
00BéMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHHUA B
KHUIKOCTHU

81

82

83

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTh

84

Pemenue 3amau

TBépnoe teno. Kpucramnuueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB

KpHUCTAJIJIOB

85

86




[1naBneHue u Kpuctauu3anus. Y ienbHas
TeruioTa miasieHus. Cyonumanus

87

Jedbopmaruu TBEpAOTO Tena. PacTskenue
u cxatue. Casur. Moayins FOnra. [Ipenen

ynpyrux nedopmaruit

88

TennoBoe pacmMpeHue KUIKOCTeN 1
TBEPBIX TEA. AHTAPMOHHU3M TEILJIOBBIX
KoJeOaHui 4acTull BElIeCcTBa

89

[IpeoOpaszoBanue sHeprin B (Ha30BBIX
nepexoax

YpaBHEHHE TEIIIOBOTO OamaHca

Pemenue 3amau

[ToBepXHOCTHOE HATSKEHUE.
Kanunnsipuele sBnenus. JlaBnenue nop
VCKPUBJICHHON ITOBEPXHOCTBIO JKHJIKOCTH.
®opmyia Jlamnaca

90

91

92

93

JlaGoparopHast pabora Ne7 «M3mepeHue
koa¢pdunrenHTa ITOBEPXHOCTHOTO
HaTSKCHUS

94

O000I11IeHIE U CUCTEMATH3aIUs 3HAHUH 110
TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
da30BbIe NEPEXOBI"

95

KonTtponsHast pabota Ne6 o reme
" ArperaTHble COCTOSIHHS BEILIECTBA.
da30BbIe NEPEXOBI"

96

DJIeKTPOAUH
aMMKa.
JiekTpuyec
KOe moJie.

DnexTpu3anus Tel U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
JNeKTpudeckux 3apanoB. [IpoBogHukwy,
JUAJIEKTPUKU U TTOJTYITPOBOTHUKHI

97




DNEeMEHTAPHBIN ANEKTPUIECKUH 3apsil.
3aKOH COXPaHEHHUs IIEKTPUYECKOTO
3apsaa

98

Bsaumoneiictue 3apsiioB. Toueunsie 99

3apsbl. 3akoH Kynona

Pemtenue 3amay 100

Dnektpuueckoe noine. Ero aeiictBue Ha 101

JIEKTPUUECKUE 3aPSIbI

Hanpsok€HHOCTD JIEKTPHYECKOTO MOJIS. 102

[TpoOupblit 3apsan. JIuauu HaNPs>KEHHOCTH

ANeKTpudeckoro nosst. OQHOpPOIHOE

AIIEKTPHUYECKOE TI0JIE

[ToTeHIMATBEHOCTD IEKTPOCTATUIECKOTO 103

noJisi. Pa3HOCTH MOTEHIMAIOB U

HaTpsHKCHNE

[loTenuumanpHas SHEPrUs 3apsiia B 104

AJIeKTpOcTaTudeckoM rose. [loTernnan

JIEKTPOCTATUYECKOTO OIS

CBs13p HaNPSKEHHOCTH NOJIS U Pa3HOCTH 105

MOTEHINAJIOB IS JIEKTPOCTATHIECKOTO

oJIst

[TpuHIMI cyneprno3uLnuy IEKTPUIECKUX 106

rosieun

Pemenue 3anau 107

[Toste Toueunoro 3apsia. [Tome 108
aBHOMEPHO 3apsKEHHOU cepbl

[losie paBHOMEPHO 3apsKEHHOIO IO 109

00béMy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OECKOHEUHOU TIIOCKOCTH




[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM
noJie. Y ciioBHe paBHOBECHs 3apsi0B

110

JIMDJIEKTPUKY U TTOJTYIIPOBOTHUKH B 111
INEKTPOCTATHUYECKOM I10JIE
Konnencarop. DeKTpoéMKOCTh 112
KOHJICHCATOpa. DICKTPOEMKOCTh
IUIOCKOTO KOHJICHCATOPa
JlaboparopHas paborta Ne8 «3aBucumocts 113
IMEKTPOEMKOCTH TIJIOCKOTO KOHICHCATOPA
OT TUIOIIA/IY TUIACTHH, PACCTOSIHUS MEKIY
HUMU u JIADJIEKTPUYECKOU
MTPOHUIIAEMOCTH
[TapamensHOE COeTMHEHUE 114
KOHJICHCATOPOB
[TocnenoBarenbHOE COCTMHEHNE 115
KOHJICHCAaTOPOB
DHeprus 3apsHKESHHOTO KOHACHCATOpa 116
Pewrenue 3anau 117
JIBr>KeHue 3apsyKeHHON YacTHIIbI B 118
OJTHOPOJTHOM 3JICKTPHUICCKOM TI0JIe
Pemenue 3amau 119
O06o06menue u cucreMatu3anus 3Hanuid mo 120
Teme "DnekTpuueckoe mose"
Kontponbnas padota Ne7 mo teme 121
"DnexTpuueckoe nojue"
Ilocmoannwtii Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS 122
IneKmpuuecK CYIIECTBOBAHHS MTOCTOSTHHOTO
Uil MmoK. JJIEKTPUYECKOTO TOKA




Wcrounuku Toka. Hanpsxenne u 3/1C

123

HMCTOYHHKA TOKa

3akon Oma a1 yq9acTKa IeMu. 124
DIEKTPUUYECKOE COMPOTUBIICHUE

3aBUCUMOCTH COIPOTUBIICHUS 125
OJTHOPOJ/IHOTO TIPOBOJIHUKA OT €T0 JTMHBI

Y TUIONIA/IU TIOTIEPEUHOT0 CEYCHHUS

VY ienbHOE CONPOTUBIICHUE BEILIECTBA. 126
Pemenne 3anau

[TocnenoBarenbHOE, MapAILIEIBHOE, 127
CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
JlaboparopHas pabota Ne8 128
«HccnenoBanue cCMEMIaHHOTO COCTUHEHUS
PE3UCTOPOBY

Pacu€r pa3BeTBIEHHBIX JIEKTPUUYECKUX 129
uenei. [IpaBuna Kupxroga

Pewrenue 3anau 130
Pabota >nekTpuueckoro Toka. 3akoH 131
Jxoyna —Jlenna

Pewrenue 3anau 132
MOoOMIHOCTD 3JEKTPUUYECKOTO TOKA. 133
TemmoBast MOIITHOCTG, BBIJIEIsIEMast HA

pe3ucrope

Pemenue 3anau 134
O/1C u BHyTpEHHEE CONPOTUBIIEHNE 135




3axon Oma 11 ITOJIHOM (3aMKHYTO )
AIIEKTPUYECKON IIETH

136

Jlaboparopuast pabora Ne9 «M3mepenune 137
OJIC u BHYTPEHHEro CONPOTHUBJICHUSA
HCTOYHUKA TOKA
Pemenwue 3amaq 138
MoOILIHOCTh UCTOYHUKA TOKA 139
KopoTtkoe 3ambikanne 140
KonneHcarop B ey MOCTOSSHHOTO TOKa 141
Pemrenue 3amnau 142
Pemenue 3anau no reme "IlocTOsIHHBIM 143
AIEKTPUIECKUN TOK"
Pemenue 3amau mo teme "IlocTosTHHBIM 144
3IEKTPUYECKUNA TOK"
Pemenue 3amau mo teme "IlocTosTHHBIM 145
3JEKTPUYECKUNA TOK"
O06o0061ieHue u cucreMaru3anus 3Hanui mo 146
teme "[10CTOSIHHBIN 2EKTPUIECKUNA TOK"
Kontponbnas padota Ne§ o teme 147
"[IoCTOSIHHBIN 37IEKTPUUECKUI TOK"

Toku DnexTpuyeckas IpoBOANMOCTh 148

Pa3UYHbBIX Pa3IMYHBIX BEMIECTB. DIIEKTPUUECKUN TOK

cpeoax. B MeTaiiax. CBepXmpoOBOIUMOCTh
DNEKTPUUYECKUN TOK B pacTBOpPax U 149

pacriaBax 3JEKTPOJIUTOB. 3aKOHBI
@Dapanes U1 JIEKTPOIU3a




DneKTpuYecKuil Tok B razax. [lmazma

150

DJIEKTPUYECKUH TOK B BAKyyMe.
BakyymHbie puGopsI

151

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

152

dusnueckuii
NPAKTUKYM.

[TonynpoBOIHUKOBBIE TPUOOPHI

Pu3HYECKUN IPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO JABUKEHUS C
LIEJIBIO ONIPEAEIEHNUS MTHOBEHHOM
ckopocTu"

153

154

Du3NYECKU IPAKTUKYM I10 TEME
"N3yueHue IBUKEHUS Tela 1o
OKPY>KHOCTH C TIOCTOSIHHOM IO MOJTYJTIO
CKOpOCTHIO"

155

Du3rUeCcKUil IPAKTUKYM I10 TEME
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH

BPEMCHU JIBUKCHUA 6pyCI<a 10 HaKJIOHHOH

TJIOCKOCTH Ha 3aJ]JaHHOE PACCTOSTHUE OT
€ro mMaccer"

156

Du3NUeCKUil IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOIO TEJIa, UMEIOLLETO OCh
BpameHus"

Pu3NYeCKUil IPAKTUKYM IO TEME
"M3MepeHne KNHETHYECKON YHEPT UM Tea
110 TOPMO3HOMY TTyTH"

157

158

DuU3NYECKUN TPAKTUKYM I10

teMe"[IpoBepka ypaBHEHHs COCTOSIHUS"

159




DuU3HYECKUN IPAKTUKYM 110 TEME
"M3mepeHue yaeIbHOro CONpOTUBICHUS
MIPOBOTHUKOB"

160

O06o0maone O0o001IeHre 1 cucTeMaTu3anus 3Hanuii mo 161
e teme "Kunemaruka"
NMOBTOPEHMHE.
O06001IeHre B cucTeMaTH3ays 3HAHUH 110 162
teme "[lunamuka"
O000I11IeHIE U CUCTEMATU3AaIUsl 3HAHUN 110 163
teme "Cratuka TBepaoro tena"
O0o0011IeHre U CUCTEMAaTH3anus 3HaHuil mo 164
TeMe "3aKOHbI COXpPAHEHHUs B MEXaHUKeE"
O06o00meHre U cHCTeMaTH3alus 3HaHui Mo 165
teMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopun”
O06o00meHre U cHCTEMaTH3alus 3HaHui Mo 166
teme "Tepmoannamuka. TemnoBbie
MaIInHbI"
O06o00meHre U CHCTEMAaTH3alus 3HaHui mo 167
TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
da30BbIe NEPEXOBI"
O0o01IeHre U CHCTEMAaTH3alus 3HaHui Mo 168
Teme "DnekTpuueckoe nose"
O0001IeHrEe B cUCTEMAaTH3aIs 3HAHUH 110 169
teme "[10CTOSHHBIN 27EKTpUUECKU TOK"
O0o06meHre U cucTeMaTu3anus 3Hanuii mo 170

teMe "TOKM B pa3nuuHbIX cpenax”




11 kaacc

HaumvmenoBanKTII nmo
ue ¢pusuke 11
KJIace
Ipenmer duszuka
IIpenoxasar IlaBioBa

eJb Tarbpana
AnekcaHapoB
HA
HaumenoBanllenu pazaena3nars/mo Ymers Tema ypokos HomepIlens  Xon Jlomammnee 3aganue
He pasjena HUMATh YPOKa ypoKa ypoka
JIEKTPOAUH B3aumonencTBue NoCTOSIHHBIX MarHUTOB 1
aMHuKa. Y IPOBOJIHUKOB C TOKOM. MaruuTtHoe
Mazcnummnoe nosie. ['unoresa Ammnepa
none.
Bextop MarautHOM nHAYKUMH. [TpuHIMT 2
CYINEPHO3UIIMY MAarHUTHBIX Nosel. JInHun
MarHMTHON MHIIYKIIUU
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 3
OmneIT DpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 4
Pemenue 3anau S)




[Ipumenenue 3akoHa Amnepa.
DNEeKTPOU3MEPHUTEIILHBIE TPUOOPEI

Cuua Jlopenua, e€ HanpaBJIeHUE U 7
MOAYJb. JIBMKEHUE 3apsSKEHHON YaCTUIIBI
B OJHOPOJAHOM MAarHUTHOM MoJie]|
Pemenwue 3amaq 8
Pabota cunbl Jlopeniia 9
Pemenwue 3amaq 10
MarnuTHoOe 10JI€ B BEIIECTBE. 11
deppoMarHeTHKH, Mapa- u JuaMarHeTHKU
OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB. 12
[Ipumenenue heppomMarHeTUKOB
Pemenue 3agaa mo reme "MarautHoe 13
none"
Pemrenue 3amau mo reme "MarautHoe 14
none"

Inekmpomaz SIBieHME ANEKTPOMarHUTHOW NHAYKIIMH. 15

HumHasn IToTok BeKTOpa MArHUTHOW WHIYKITH

UHOYKUUSL.
O J1C unaykuuu 16
Jlaboparopnast pabota Nel 17
«ccnenoBanue SIBIICHUS

SHCKTPOMaFHPITHOﬁ HUHAYKOUN




3aKOH AJIEKTPOMATHUTHON MHAYKIINU
®dapages

18

Buxpesoe anekrpudeckoe mosie. Toku 19
dyko
O/1C uHAYKIMH B JBUKYLIUXCS 20
MIPOBOJTHUKAX
Pemenue 3anau 21
[IpaBuso Jlena 22
WupyxtuBHOCTH. Karymka 23
WHIYKTUBHOCTH B IIEIH MTOCTOSTHHOTO TOKA
Asnenue camonnaykiuu. IJC 24
CaMOMHIYKITHH
DHeprust MArHUTHOTO MOJISl KaTYIIKH € 25
TOKOM. DJIEKTPOMAarHUTHOE T10JIe
Pemrenue 3amau 26
O06o011eHre 1 cucTeMaTH3aIMsl 3HaHUH 110 27
TeMe "DIeKTpoiuHaMuKa"
KonTtponsHas padora Nel mo reme 28
"OnexTpoauHamMuka"
Kosaedanus KoneodarensHas cucrema. CBOOOIHEIE 29
U BOJIHBI. Kosnebanus. 'apMoHHUecKue KoiaeOaHus
Mexanuueck
ue

Koneoanus.




Kunematuueckoe 1 qHAMUYECKOE
OIMcaHue KoiebaTenbHbIX ABIKEHUNI

30

DHepreTudeckoe onrucanue. BoiBoj
MUHAMHAYECKOTI0 OITMCAHUS
rapMOHHMYECKHX KOJIeOaHUH U3 HX
SHEPTreTUYECKOr0 U KHHEMATUYECKOTO
OITHCAHMUS

31

JlabopaTopHas pabota No2
«[IpeobOpa3oBaHue SHEPTUU B MPYKUHHOM
MAasITHHKE»

32

Awmrmutyna u $asza konebaHuii

33

[Tepuon u yacTora konebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIEOaHHUI
MaTeMaTU4YeCKOro MastHuka. [lepuon
CBOOOIHBIX KOJIEOAHNUN IPYKMHHOTO
MasTHHKA

34

3aryxaromiue Konebanus. BeiHyKeHHbIC
KoseOanus. Pesonanc

ABTOKOJIEOAHMS

35

36

Inekmpomaz
HumHble
Koneoanusi.

Pemenue 3amau

Ypok-koHpepenus "MexaHuIecKre
KoJeOaHus B My3bIKAJIbHBIX
MHCTpyMeHTax"

O0001IeHre B cUCTEMAaTH3aIs 3HAHUH 110
teMe "Mexanndeckue koineoanus"

DNeKTPOMarHUTHBIE KOJICOAHMS.
KonebarenbHblil KOHTYD

37

38

39

40




®opmyna Tomcona. CBsI3b aMILTUTYIbI
3apsijia KOHJIEHCAaTopa ¢ aMIUTUTYAON CHIIbI
TOKa B K0JIEOATEIILHOM KOHTYpE

41

3aKOH COXpaHEHMsI SHEPTUU B UACATBHOM 42
Kosie0aTeIbHOM KOHTYpE

3aTyxaromme IeKTPOMarHUTHBIE 43
KoseOanus. BeiHyKIeHHBIE

3JIEKTPOMAarHUTHbIE KOJIeOaHUsI

[TepemenHsbIii TOK. Pesucrop u 44
KOH/ICHCATOP B SN IEPEMEHHOTO TOKa

Karymka HHIyKTHBHOCTH B LIEIN 45
IIEPEMEHHOT0 TOKa

3akoH OMa AJi SIEeKTPUYECKOHN Lenu 46
MEPEMEHHOTO TOKa

MoIHOCTb IEPEMEHHOTO TOKA. 47
AMIUTNTYIHOE U JEHCTBYIOIIEE 3HAUYCHUE

CHJIBI TOKA U HaNpPsHKEHUS

Pe3oHaHC B 351eKTpUYecKol 1enH 48
Pemenue 3anau 49
WneanbHblif TpanchopmaTop. 50
[TpouzBojcTBO, Iepeaaya u NoTpedIeHne
AIIEKTPUUECKOW IHEPTUU

Jlaboparopnast pabora Ne3 «l3yuenue 51
TpaHchopMaTopar»

DKOJIOTUYECKUE PUCKU IIPU TPOU3BOJCTBE 52

anekTposHepruu. Kynerypa

HCIIOJIb30BAHHUA 3JICKTPOSHCPTIUU B




HOBCEIHEBHOU KU3HU

Pemtenue 3amay 53
Pemtenue 3amay 54
O0600611eHre U cucTeMaTU3alus 3HaHuH 110 55
TeMe "DIIeKTpOMarHuTHbIE KoneOaHus"
Mexanuueck MexaHnnyeckue BOJIHbIL. XapaKTepUCTUKHU 56
ue u MEXaHUYECKUX BOJIH
INNEKMpoMaz
HumHble
60JIHbL.
CBoiicTBa MEXaHMYECKUX BOJIH 57
3ByK. XapaKTEPUCTHKH 3BYKa 58
Wnudpa3syk u ynbrpa3Byk. Lllymosoe 59
3arpsI3HEHUE OKPYXKAIOILIEH CPeIbl
Pemenue 3anau 60
DNIeKTpOMarHuTHeIE BOJIHBL. 3nydeHue 61
AJIEKTPOMArHUTHBIX BOJIH
DHeprus MeKTPOMarHuTHBIX BOJIH. 62
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
[IIkana »JIeKTpOMarHUTHBIX BOJTH. 63

[IpumeHeHHe HMeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY




[IpuHUKIIBI paIUOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIEn CpeIbl

64

KonTtponsHast padora Ne2 o reme 65
"Konebanus 1 BOIHBI"

Onmuka. Caet. 3aKOH NPSMOJMHENHOTO 66
pacrpocTpaHeHHUs CBETa
Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA 67
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHHMSI CBETA
Otpaxenue ceta. [Linockoe 3epkaino. 68
Cdepuueckoe 3epkaio
[Ipenomitenne cBeTa. AGCOIIOTHBIN U 69
OTHOCHUTEINbHBIN MMOKa3aTeNb
npenomiienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbIi yroi moaHoro
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnast pabora Ned «M3mepenue 70
MOKa3aTessl MPeTOMIICHHS CTEKIIa
Pemenne 3a1ay Ha IpUMEHEHHE 3aKOHOB 71
OTpPaKCHHUS U TIPEIIOMJICHUS CBETA
Xon nydeit B mpusme. Jlucnepcus cBerta. 72
CloxxHBIN cocTaB Oenoro ceera. LBer
JIua3el. DOKYCHOE PACCTOSTHUE H 73
OTITUYECKAs CHJIA JIMH3BI
[TocTpoenue n3o0pakeHU B IMH3AX U UX 74
cCUCTeMax. Y BeIMYCHHUE JTMH3BI
Pemenue 3amau Ha mocTpoeHue 75

M300paKEHUI, MOJTy4aeMbIX C TIOMOIIBIO
JINH3




I'ma3 kak onTU4Yeckas cucTema

76

Pemrenue 3amau. [Ipenens npuMeHUMOCTH 77
reOMETPUYECKON ONTUKHU

CKOpOCTh CBETa U METOJIBI €€ U3MEPEHUS 78
Jlucniepcust cBera 79
HNurepdepennus ceeta 80
KorepeHTHble HCTOYHUKH. Y CIIOBUS 81
Ha0JI0/IeHUsI MAKCUMYMOB U MUHUMYMOB
Pemienue 3amay 82
[TpumeHeHne uHTEpHEpeHINN 83
Hudpaxius ceera 84
JudpakimonHas pemeéTka. Y cioBue 85
HaOJIOICHNS TJIABHBIX MAKCHMYMOB
JlaGopaTtopnass pabora Ne5 «M3mepenue 86
JUTHHBI CBETOBOM BOJTHBI»

Pemnrenue 3amau 87
ITonepeyHOCTh CBETOBBIX BOJIH. 88
[Tonsapuzanus cBera

Pemrenue 3amay 89




CBeTOBBIE ABJICHUS B IPUPOJIE

90

O0001IeHre U cUCcTeEMaTH3aLMs 3HAHUHI 110 91
teme "Ontuka"
KonTtponsHas padora Ne3 o reme 92
«OnTuka»
OcHOBBI ['paHHIIBI TPUMEHUMOCTH KJIACCUYECKOM 93
cnenuaabLHo MEXaHWKH. 3aKOHBI AJICKTPOTHHAMUKH U
i TEOPHH MPUHITAIT OTHOCUTEILHOCTH
OTHOCHUTEJIb
HOCTH.
[Toctynatsl ciennaabHOU TEOPUU 94
OTHOCHTEIBHOCTHU
[IpocTpaHcTBEHHO-BPEMEHHOW MHTEPBAJ. 95
[IpeobpaszoBanus Jlopenna. Ycinosue
NpUIUHHOCTH. OTHOCHUTEITHPHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIECHUE BPEMEHHU
Y COKpAICHHUE ITTUHBI
DHeprus U UMNYJIbC PEIITUBUCTCKOM 96
YACTHUIIBI
CBsi3b MacChl C SHEPTHUEH U UMITYIBCOM 97
PEAATUBUCTCKON YaCTULIBI. DHEPTHS
ITOKOS
KBanrToBasn PaBHOBeCHOE TeMIOBOE U3TyUEHUE 98
¢pusuxa.
Kopnyckynap
HO-807IHOBOIL
0yau3M.
3akoH cmenieHus Buna 99




T'unmoreza M. ITinanka o kBanTax. ®OTOHBI

100

DHeprusi 1 UMIyJbC poToHa 101
dotorpdext. OnbiTer A.I'. CTonerona. 102
3akoHsl hoTorddexTa

YpaBHeHHe DWHIITEIHA TS 103
dboToaddekra. "KpacHas rpanuma"

dotorddekra

JHaBnenue cBera. OnwiTel [1. H. JIeObenera 104
BoJtHOBEIE CBOWCTBA YaCTHII 105
Bonnsl ne bpoitns. JlnmuHa BOTHBI e 106
Bpoiins u pa3mepsl 0671aCTH TOKATH3AIHH
JBUKYIICHCS YaCTHIIBI
KopmyckynsipHO-BOTHOBOM TyaJIn3M 107
Jludpaxius 37eKTPOHOB HAa KpUCTaslaX 108
Crienudrika U3MEepeHn B MUKPOMHPE. 109
CooTHo1IeHNs HEeonpeAenEéHHOCTEN

I'eitzenbepra

Pemenue rpadguveckux 3amaq 110
Pemrenue pacu€THbix 3a1a4 111
Kontponbnas padota Ne4 o temam: 112

"Ocnossl CTO", "KopmnyckyispHo-
BOJIHOBOM yanu3m"




Du3zuka
amoma.

OMnBITH IO UCCTIEIOBAHUIO CTPOCHUS
atoMma. [lnanerapnas Mmozaens aToma
Pesepdopna

IToctynarter bopa

Buasl ciektpoB. CriekTp ypoBHE#
SHEPrUU aToMa BOJIOpO/Ia

113

114
115

CroHTa"HHoeE U BBIHYKJACHHOC U3JTYUCHUC
CBCTa

116

Duszuka
aAMmoOMHO20
a0pa u
9/1eMEHMapH
bIX YaACMuUY

Jlaboparopnas padora Ne6 «Habmronenue
JINHEWYaTOr0 CIIEKTpa»
Jlazep

Hyxnonnas monens siapa I'elizenoepra-
HBaneHko. 3apsii 1 MacCOBOE YUCIIO spa.
M3oTtonbl. PagnoakTHBHOCTD

3aKkoH paJIMOAaKTHBHOTO pacIaja.
CBoiicTBa MOHU3UPYIOIIETO U3TyYEHHUS.
BJ'II/ISIHI/IG paIll/IoaKTI/IBHOCTI/I Ha )KNUBBIC
opranu3msl. Jlosumerpus

117

118

119

120

OHeprus cBA3M HYKJIOHOB B S7pE.
SAnepusie cunbl. Jledext Maccrl sapa.
SAnepHble peakuu. SnepHbie peakTOpbI.
[IpoGnems! ynpaBiasieMOro TepMOsiIEpHOTO
CHUHTE3a. DKOJIOTHYECKUE aCTIEKThI
pa3BUTHS AIEPHOU SHEPTETUKHU

121

Mertobl perucTpanuy U UCCIIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBU.
Bapuonsbl, ME30HBI U JIENTOHBI.

[IpencraBnenne o CTaHAapTHONH MOJIEIH.

122




KBapK-FJIIOOHHaSI MOZACIIb aAPOHOB

DJ1eMeHThI
ACTPOHOMHUM
"
acTpopu3uK
u.

Jlaboparopnas pabora Ne7
«HccrnegoBanue TpekoB  yactul (IO
rOTOBBIM (hoTOrpadusim)»

KonTponbHas padora Ne5 no teme
«PuU3nKa aTOMHOT'O 51/1pa U 3JIEMEHTAPHbIX
JaCTHUI

Jransl pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[TpumeHnMOCTh 3aKOHOB (1)1/131/11(1/1 ISt
00BSICHEHUS PUPOJIBI KOCMHUYECKHUX
00BeKTOB. MeTO bl aCTPOHOMUYECKHX
HCCleI0BaHUM

123

124

125

126

CoBpeMEHHBIE ONITUYECKUE TEIECKOTIBI,
pasuoTeNecKoNbl, BHEATMOC(hEpHas
aCTPOHOMUS

127

Bun 3Bé3nH0r0 HeOa. Co3Be3nus, spKue
3BE3/IBI, INTAHETHI, UX BUAUMOE IBIKEHUE

Conueunas cucrema. Conane. ConHeunas
aKTUBHOCTbB. McTounuk sHepruun ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpamMma "crieKTpangbHBIN KJIacc —
CBETUMOCTB"

128

129

130

3BC3I[LI IJIaBHOM IIOCIEI0BATEIbHOCTU

131

Buytpennee crpoenue 3BE3/1.

COBpeMeHHbIC MMpCaACTaBJICHUSA O

132




MPOUCXOXKACHUU U 3BoJIIOIMU CoHIA U
3BE3. DTaIbl )KU3HU 3BE3T

Muneunsbiit [1yte — Hama ["anaktuka.
Tunel ranaktuk. YEpHbIE OBIPHI B Apax
TaJIAKTUK

133

Bcenennas. Pacuinpenne Beenennoid.
3akon Xab6ma. Teopus bonbiroro
B3pbIBa. PenukroBoe n3nyuenue

134

Macmra0Has cTpykTypa Beenennoii.
MeraranakTuka

135

Hepewménnsie mpo6iieMbl aCTPOHOMUU

136

duznyeckuit
NMPAKTUKYM.

du3nuecKuii MPaKTHKYM 110 TEMe
"UccnenoBanue CBONCTB
(dbeppomarueTukon"

137

Du3rUeCcKUil IPAKTUKYM I10 TEME
"U3mepenue neprojia CBOOOTHBIX
KoJIe0aHUH HUTSHOTO U MPYXKUHHOTO
MasITHUKOB"

Du3NYEeCKUil IPAKTUKYM I10 TEME
"UccnenoBanue paboThl HCTOUHUKOB
CBETA B LIETIH IEPEMEHHOI0 TOKa"
Pu3NYeCcKUil IPAKTUKYM IO TEME
"N3mepeHune pOKyCHOTO pacCTOSIHUS
paccenBarOIIUX JUH3"

138

139

140

Du3rUeCcKU IPAKTUKYM I10 TEME
"Habmonenue qudpakumm,
uHTep(hEpEeHIINH U TOJISIpU3aIK cBeTa"

141

Du3HUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrtosinHou [linanka Ha
OCHOBe uccieoBanus Gporordpdexra” wim
"HcciaenqoBanye 3aBUCUMOCTH CHIIBI TOKA

142




4yepe3 CBETOAMO/I OT HANPSKEHUs "

O0o0maromnie
e
NMOBTOPEHMHeE.

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3peKeHHOro
aTOMapHOI0 BOJAOPOJa U U3MEpPEHUE
nmoctosiHHoM Punbepra"

Du3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paaroakTUBHOTO (hoHA C
WCIIOIb30BaHUEM JI0O3UMETpa' Win
"N3y4yenue noraouieHus: 6eTa-4acTuil
aroMuHueM"

Du3NYEeCKU IPAKTUKYM 110 TEME
"HalOmronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM I'JIa30M C
HCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JUIS OTIPEECIICHUS
MOJIOKEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3/IUS
CeBepHOro nojymapus u sipkue 3BE31b1"
unu "Habmronenus B Teneckor JIyHsl,
IUIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIUICHUI"

O06o001IeHre U crucTeMaTH3allvs 3HaHUH.
Ponw ¢usuku u actpoHOMUU B
SKOHOMUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJIbHOW U 3TUYECKOM chepax
JeSTeTbHOCTH YelIOBEKa

143

144

145

146

O06o011eHne U cucTeMaTH3aIus 3HaHUH.
Ponb 1 MecTo (hU3HKHM ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

147

O00011IeHIE U CUCTEMATH3AIU 3HAHUI.
Ponw dusndaeckoii Teopun B

148




(hopMHUpPOBaHUY TPEACTABICHUHN O
(bu3MUeCcKOil KapTHHE MUPA, MECTO
(u3nvecKoil KapTUHBI MHpa B 001IEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE

O0o0061IeHre U cucTeMaTu3anus 3Hanuii mo 149
TeMme "Kunemarnka"

O00011IeHIE U CUCTEMATHU3AaIUsl 3HAHUN 110 150
teMme "Kunematuka"

O000I11IeHIE U CUCTEMATU3aIUs 3HAHUH 110 151
teme "luHamuka"

O06001IeHre B cucTeMaTH3ays 3HAHUH 110 152
teme "Craturka TBepaoro tena"

O00011IeHIE U CUCTEMATU3aIMsl 3HAHUN 110 153
TeMe "3aKOHbI COXpaHEHMsI B MEXaHUKe"
O0o001eHre U cUcTeMaTH3anus 3HaHuil mo 154
teMe "OCHOBBI MOJIEKYJISIPHO-

KMHETUYeCKOU Teopun”

O0o00meHre U cucTeMaTH3anus 3HaHui mo 155
teMe "TepmoauHamuka. TersoBbie

MaIInHbI"

O0001IeHre B cUCTEMAaTH3aIs 3HAHUH 110 156
Teme "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBbIe IEPEXOABI"

O0001enye u cucreMaTu3anys 3Haguii mo, 157
TeMe "DieKTpudeckoe noie"

O0o01IeHre U cUCTeMaTH3anus 3HaHuii mo 158
teMe "[10CTOSIHHBIN 2JEKTPUIECKUNA TOK"
O0001IeHre B cUCcTEMAaTH3aIs 3HAHUH 110 159

teMe "Toku B pa3InyHbIX cpepax”




O0001IEeHYE U CUCTEMATU3ALUS 3HAHUM 110
TeMe "MarautHoe moie"

160

O00011IeHrE U CUCTEMATHU3AIMs 3HAHUN 110
Teme "DIeKTpOMarHuTHas UHAYKIUS"

O0001IeHre U cUcTeEMaTH3aLMs 3HAHUHI 110
teme "Mexannueckue Kojeoanus"
O06001eHye B cucTeMaTH3anys 3HAaHUH 110
TeMe "DIeKTpOMarHuTHbIE KoneOaHus"

161

162

163

PesepBHelit ypok. O60011eHIE 1
cHCTEMAaTH3alMs 3HaHUH 10 TEME
"MexaHU4YeCKHE U AJICKTPOMArHUTHBIC
BOJIHBI"

O06001eHye B cucTeMaTH3anys 3HAaHUH 110
TeMme "OnTuka"

164

165

O0001IeHrEe U cUCTEMAaTH3alUs 3HAHUI IO
Teme "OcuoBsl CTO"

166

O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 110
teMe "KopnycKynspHO-BOJIHOBOM
nyanusm"

O0001IeHre B cucTeMaTH3ays 3HAHUH 110
TeMe "®Pu3uka atoma"

167

168

O000I11IeHIE U CUCTEMATU3AIMs 3HAHUN 110
teme "dusnka aTOMHOTO SApa 1
3JI€MEHTapHBIX YaCTUIL"

169

O000I11IeHIE U CUCTEMATU3AIMs 3HAHUN 110
teMe "DieMeHThl acTpodu3uku"

170




YUYEBHO-METOAUYECKOE OBECIHEHEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

1. ®uszuka; yriyonenHoe obydenue 10 kmacc/ KacesHoB B.A. OOmmiecTBo ¢ orpaHWYeHHOM OTBETCTBEHHOCTHIO «JIPODAY; AkmuoHepHoe
obmectBo «M3marenscTBo «lIpocBenienne»

2. Ousmka; yrinyonenHoe ooydenue 11 kmacc/ KacksroB B.A. OOmiecTBO ¢ OrpaHWYeHHOW OTBETCTBEHHOCTHIO «JIPODAY; AkumoHepHOE
obmectBo «M3natenbctBo «IIpocBenieHune)

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. ®usuka; yrnybnenHoe oOyudenue 10 kmace/ KacbsiHoB B.A. OOmiectBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «/[PODAY; AxnuonepHoe
obmectBo «M3narensctBo «lIpocsemmenne»

2. ®usuka; yrnyonenHoe oOyuenue 11 kmacc/ KacwbsHoB B.A. OOmiectBo ¢ OrpaHu4eHHON OTBETCTBEHHOCTHIO «/IPODA»; AkumonepHoe
obmectBo «M3narensctBo «lIpocBemenne»

3. ®usuka. 10 xmacc. Terpanp mist nabopaTopHbix padoT (yrayonennsiit)/ KacbsiHoB B.A. OOuiecTBo ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODA»; AkonepHoe obmectso «M3narensctBo «lIpocsemienne»

4. ®usuka. 11 xnacc. Terpaap anst naGopaTopHbix paboT (yriayOnenHsii)/KacksiHoB B.A. OOmiecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTBIO
«IPODA»; AxkonepHoe obmectso «M3narensctBo «lIpocBemenne»

5. ®usuka. 10 xnacc. KontponsHble paboThl. YiryOneHHbIH ypoBeHb (k yueOHuky B.A. KacbsiHoBa)/ KacbksanoB B.A. OOmiecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AxuonepHoe obmiectBo «M3narensctBo «IIpocBeniennes

6. ®usuka. 11 xnacc. KontponsHbie paboThl. YiryOneHHbIH ypoBeHb (k yueOHUKY B.A. KacbsnoBa)/ Kacesanos B.A. OOmiecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «[[PODAY»; AxuronepHoe obmiectBo «M3narensctBo «IIpocBemiennes

7. ®uzuka, 10 xmacc/ Mskumes [.5., ByxosueB b.b., Corckuii H.H. mox penakumeii I[lapdentoeBoii H.A., AxumoHepHoe 0011eCTBO
«M3nmarenbcTBO «lIpocBemenune»

8. ®wusuka, 11 kmacc/ Mskumes [.4., byxosueB b.b., Corckuit H.H. mox penakumeit [lappentreBoit H.A., AkumoHepHOE 00IIECTBO
«M3nmarenbcTBO «lIpocBemenune»

9. ®usuka. 3agaunuk. 10—11 kmacesl/ A.I1.PeimkeBuy, M. «/Ipoda»

10. CoopHuk 3anau o gusuke g 9-11 knaccos/ I'.H. Crenanosa, M. «IIpocsemienue»

11. ®uszuka. 10 knace. Aunaktuueckue matepuansl/ A.E.Mapon, E.A.Mapon, M. «Jlpoda»

12. ®uzuka. 11 knace. Aunaktuueckue matepuansl/ A.E.Maposn, E.A.Mapon, M. «Jlpoda»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

https://myschool.edu.ru/

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbI

10 knace
KonTpomnbnas padora Ne 1

Al. IlepByro MOJIOBUHY IyTU TYPHUCT IPOIIEN CO CKOPOCTHIO 5 KM/4, @ BTOPYIO — CO CKOpPOCTbIO 7,5 KM/4. UeMy paBHa cpefHsisi CKOPOCTh €ro
JBUKECHMSI HA BCEM ITyTH?

A. 6,25 xkm/4. b. 2,5 km/u.

B. 6 km/u. I'. 4 km/u. . 12,5 xm/4.

A2. Ha pucyHke mpezcTaBieH rpagyK 3aBUCUMOCTH MPOEKIIMHA CKOPOCTH Tesa OT BpeMeHH. Kakol W3 y4acTkoB v,, m/c

rpaduKa COOTBETCTBYET pABHOMEPHOMY JIBIYKSHHIO Tea? 152 5
A 12, B.2—3. VAN j
B. 3—4. I 4—5. 1. Ha rpaduke Takoro ydactka HET 5 7

y . 0 4 8 12 tec
A3. Tlo rpaduky K 3amaHuI0 2 ONPEACITUTE MOTYJb YCKOPEHUS Tejla ¥ MyTh, MPOUICHHBIA TEJIOM, Ha yJacTKe 2—

3.
A. Swm/c% 10 m. B. 0,5m/c?, 15 m.
B. 4 m/c?, 20 m. I.0,25m/c?, 0,4 m. 1. 2,5 m/c?, 40 m.

Ad4. Benocuneauct npoe3kaeT MepByI0 TPETh MyTH CO CKOPOCTHIO 5 KM/4, a BECh OCTABIIUNCS MTYyTh CO CKOPOCThIO 15 km/u. UeMy paBHa cpeHss
CKOPOCTb BEJIOCUIIEIUCTA HA BCEM ITyTH? o

x

11
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A. 10 km/4. b. 9 xm/u.
B. 7.5 xm/u. I'. 20 xkm/4. J. 3 km/u.

AS. Ha pucyHke mpencraBieHbl rpadMKyd 3aBUCHUMOCTH MPOEKIMU CKOPOCTH OT BpeMEHH Ui ABYX Ted. CpaBHUTE YCKOPEHHS, C KOTOPBIMU
JBUTAINCH 3TH TEJA.

A. a1 > a. b.a;>a;
B. a1 = ax. I'a1=0,a2>0.
H.a2=0,a1>0.
v,, M/c

15— ]

10—
A6. Tlo rpaduKy 3aBHCHMOCTH IPOEKIMUA CKOPOCTH BEJOCHIIEIMCTa OT BPEMEHH OMPEICIUTE MyTh, MPOMIECHHBIN 5 L
um3a 10 c. \
A.70 M. B. 100 m. P2463810¢c
B.250 m. I'. 50 m. J. 30 m.

B1. Teno O6porieHo BepTHKaIbHO BBEPX cO cKOpocThio 30 m/c. Ha kakoil BeICOTE MOJYJIb CKOPOCTH Tena OyzAeT B 4 pa3a MEHbIIIE, UeM B Hauaie
noasema?

B2. Kamenb, OpOIIEeHHBII TOPU30HTATIBLHO C KPBILIN JJOMa CO CKOPOCThIO 15 M/c, yman Ha 3emuro moa yriiom 60° k ropu3zoHTy. KakoBa BeicoTa
noma?

C1. Camorner netut Ha BeicoTe 500 M co ckopocThio 72 kM/4. C camosiera cOpOCHIIM BBIMIIET HAa CYAHO, KOTOPOE JABUKETCS CO CKOPOCTHIO 18
KM/4 HaBCTpeuy camolieTy. Ha kakoM paccTosHUM OT cyaHa (10 TOPU30HTAIIN)

HY>KHO COPOCUTH BbIMIIEN?

C2. Teno namaer 6e3 Ha49aIBHOIN CKOPOCTH C BBICOTHI 45 M. HaiinnuTe cpenHio CKOpoCTh Tela Ha BTOPOH TTOJIOBUHE ITyTH.

11 kiace
KonTtpoabHnas padora Ne 1



Al. Ha kakoMm u3 PUCYHKOB IIPABUJIBHO IMMOKa3aHbl JIMHUU HHAYKIIUHW MAarHUTHOI'O 1TOJIA, CO3AaHHOI'O IPAMbBIM ITPOBOAHHUKOM C TOKOM?

s s sl A a on 4
. - )L i ViV U

A. B. B. T. 1.

A2. KOHBHeBOﬁ IMPOBOAHHK, paCHOHO)KCHHBIﬁ B IINIOCKOCTH 4YE€pPTCiKa, IOACOCAUMHCH K HCTOYHUKY TOKA. Ykaxure HaIIpaBJICHUEC BCKTOpa
HHAYKOWHW MAaroHuTHOI'O 110JIA, CO3AaHHOTO BHYTPHU KOHTYpPa TOKOM, IPOTCKAIOIIUM I10 IPOBOJHHUKY.

A. Or Hac. B. K Ham B.— I'. « )1 )

A3. Pamka ¢ TOKOM, IMOMEIIIEHHAsI B OJHOPOTHOEC MarHUTHOE TOJIE, HAXOUTCS B TIOJIOKEHUH YCTOWYUBOTO paBHOBecHs. Kakoi yron odpasyior
JIMHUW UHIYKIMYA MarHUTHOTO TOJIA € IJIOCKOCTBIO PaMKu?
A. 0°. b. 30°. B. 45°. r.o0°. . 180°.

A4. Ha xakom U3 pUCYHKOB MPaBWIBHO MOKa3aHbl JTUHUH WHIYKIIMA ~ MarHUTHOTO  TIOJIA, CO3/JaHHOTO  TOCTOSIHHBIM
MarauTom?

B. I.
AS. OHpC,Z[C.HI/ITC HaIlpaBJICHHUEC CUJIBL AMnepa, HCﬁCTByIOH.[Cﬁ Ha IMPOBOJHUK C TOKOM, IIOMEIICHHEIN B OIHOPOJHOC MArHUTHOC IIOJIC.

AT B.l B. > I. « II. K HaMm.

A6. PamMmka c TOKOM, MOMEIICHHAas B OJHOPOAHOE MArHUTHOE IOJIe, HAXOJIUTCS B MOJIOKEHHHM HEYCTOMYMBOro paBHoBecus. Kakoil yron

00pa3yloT MPH 3TOM JIMHUU MHIYKIUU BHEITHETO MarHUTHOTO TIOJISL C HAaNpaBJIeHHEM COOCTBEHHOM MHAYKIIUN HAa OCH PaMKH?
A. 0°. b. 30°. B. 45°. r.o0°. . 180°.



B1. Ilo oOMoTKe KaTymKu HHAYKTHBHOCTBIO L = 0,2 I'H Teder Tok. Onpeaenure 3HEPrui0 MarHuTHOTO IO KaTyliku, eciu cuia Toka | = 10
A.

B2. [110ck0CTh MPOBONOYHOM paMKH IuIomaasio S = 200 cM? pacrnonokeHa B MATHUTHOM TI0JI€ TEPIIEHUKYISAPHO THHHAM
MarHuTHOM MHAyKuuu. Haliaure u3MeHeHne MarHUTHOIO MOTOKA CKBO3b PAMKY B pe3yJbTaTe €€ MOBOPOTa OTHOCUTEIBHO
ocu 001 Ha yron 180°, ecinn uHAYKIMS MarHuTHOTrO 1mojst B = 100 mTo.

C1. DHeprusg MarHMTHOIO MOJIs, 3allacCeHHAas B KaTylKe Mpu cuiie Toka 60 MA, paBHa 25 m/[x. Halinute HHIyKTUBHOCTH
karywku. [Ipy kakoi cuiie Toka B KaTylIKe 3anaceHHas 2Heprus yseanuurcs Ha 30% ?

C2. Kakyro yckopsmoIyro pa3HocTh notenuuanoB U momxHa mpoiTi yactuna maccoit m = 0,5 r u 3apsaom ( = 2 MxKii, 4To6b1 B 0THOPOAHOM
MarHUTHOM TIoNe MHayKimeit B = 5 MTn Ha Hee neiictBoBana Ol cuma F = 10° H? MarautHoe mojie HanmpaBieHO TIEPHEHNKYISAPHO CKOPOCTH
yacTuIel. HauanpHas ckopocth yactubl Vo = 0.
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