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MNOACHUTEJBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE CpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTENbHOMN
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO paboueit
nporpamMMbl  BocriuTanus ¥ KoHnenuuu mnpenonaBaHus yueOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOUMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeTbHOE IPEAMETHOE  COAEpIKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PAcTHBIX OcoOeHHOCTell oOywaromuxcs. [Iporpamma mo ¢Qusmke npaér
MpEJICTaBICHUE O LENSIX, COJACpKaHUM, 00IIel cTpaTeruu OoOy4yeHUs, BOCIUTAHUS U Pa3BUTHS
oOyJaromuxcst cpeacTBamMu yueOHoro npeamera «Pu3nka» Ha yriayOIEHHOM ypOBHE.

N3yuenne kypca QHU3MKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aqauu
npoecCHOHANBHOM OpPHEHTAllMY, HANpaBICHO Ha CO3JaHHME YCJIOBUU JUIsl MPOSBICHUS] CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30BaHus 1O Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHXCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usuke onpenensiorcs IUTAHUPYEMbIe pe3yJabTaThl OCBOCHHUS Kypca
¢u3uKu Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHBIE,
npeaMeTHble (Ha yriyOnéHHoM ypoBHe). HaydHo-MeTononornueckoil oCHOBOM aisi pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0y4aroIlnuXcs,
OCBOMBIIIUX IIPOrpaMmy 1Mo (PU3MKE Ha YPOBHE CPEAHETO 0011ero oOpa3oBaHus Ha YTIyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAHUPYEMBIE Pe3yJabTaThl OCBOCHHUS Kypca (DM3WKH Ha YriyOIEHHOM ypOBHE, B TOM
YHCIIe IPeIMETHBIE PE3yIbTATHI 110 T0/IaM 00yUeHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YIUTENSIMHU (PU3UKH TSI COCTABJICHHUS] CBOMX Pab0OUYUX MPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHHIIMATHUBY YyYHUTEICH U
IPEOCTAaBIAET BO3MOXKHOCTH JUISI pealu3alliil  Pa3iIMYHBIX METOJWYECKUX TOJXOJI0B K
npenojiaBaHuio (U3UKKW Ha YriyOJIEHHOM YPOBHE NIPU YCIOBHM COXpaHEHUsS 00sS3aTeNbHOM
4acTu CoAep KaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIBI, BEICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpyXKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MIOCKOJBKY (PH3MUECKUE 3aKOHBI JIS)KAT B OCHOBE IPOIIECCOB U SIBIICHUH, H3y4aeMBIX
XUMHUeH, Ouonoruer, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJYyYEHHS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWcTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(GbopMHpPOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOydarmierocs, B (QopMupoBaHUe
YMEHHI IPUMEHATh HAYIHBIN METOJ MIO3HAHUS MIPH BBHITIOJHEHUH MU YU€OHBIX HCCIIEIOBAHUN.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

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

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce siBisiercss (JOpMUpPOBAHHME IMPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IPoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusukn — yriiyOin€éHHOrO — ypOBHS
IperonaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUH
U3Yy4EHHBIX TEOpUi U 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTABICHUN
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixoa. st pU3uKu peannzaius 3TUX MPUHLIUIOB Oa3upyercs Ha
UCTIOJIB30BaHUHM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK IMOCTOSTHHO JECHWCTBYMOMETO (hakropa
yuebHoro mpouecca. [Jlng yrayOn€HHOro YpOBHS — 3TO CHUCTEMAa CaMOCTOSITEIbHOIO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4yeHHUM HOBOTO MaTepuana, JlaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peanu3anui pU3HMIecKoro MpakTukyma. B mepBoM ciydae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOJINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BHa 0€3 MOMIaroBO HHCTPYKIIUH.

B nporpamme no ¢usmke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
NPaKTUYECKUX Pa0OT OCYHIECTBISIETCS YYaCTHHUKAMH 0Opa30oBaTEIhHOTO MpoIecca MCXOIs U3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacuETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/J1aHHOU
¢u3nUecKoil MOJEeNbI0, MO3BOJISIOMINE TPUMEHITh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, Tak MU MHTErpupys NpUMEHEHHE 3HAaHUHM U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (PU3UUECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIeH >KU3HM, TpeOyromue BbIOOpa
¢bu3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMs JTOJDKEH HM3y4aThCs B YCIOBUSAX TMPEIMETHOTO KaOuHeTa. B kaOunere
(GU3UKU T0JKHO OBITh HEOOX0AUMOE J1IA00PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanmoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HIMIIUPUYECKUX U PYHIAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTnyeckue KOMIUIEKThI JIaOOpaTOpHOro OOOpyIOBaHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

(dbopMHpoBaHUE UHTEPECA U CTPEMJIEHHUS 00YUaIOIIUXCsl K HAYYHOMY U3Y4EHUIO IPUPO/IBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4eHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHHE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJb30BaHUEM (PU3NYECKUX 3HAHUN U
HAaYYHBIX JI0Ka3aTeJIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
n3y4deHus Kypca (GU3MKUA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJEKTPOJAUHAMHUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE YMEHUI TPUMEHSITh TEOPETUUECKNE 3HAHUS Il OObSICHEHUS (PU3UUECKHUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENIbHOE CO3JaHHE (PU3MUYECKOW MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHue (PU3UYECKMX OCHOB M MPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMH CAMOCTOSITEIbHOIO IUIAHUPOBAHMUSL U IPOBEACHUS (DU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YyJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHMH IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
NeSITeIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOMN ACSITEIHbHOCTH, CBSI3aHHOMN ¢ (DU3UKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00y4aromUMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHMS IO CIEIUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamme 1o (pu3MKe nepeueHb JIA00PATOPHBIX U MPAKTUYESCKUX PadOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00yJarOIuXCsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CrnocoObl n3mepeHus: GU3NYECKUX BEIMYMH (QHAJIOTOBBIE U IUGPOBBIE U3MEPHUTEIbHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, UIeaTbHasl )KUKOCTh, HICAbHBIN T'a3, TOUCUHBIH 3apsn). ' unoresa. Gusznueckuit
3aKOH, I'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nueckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3mepeHne cuiibl TOKa M HaNpsKEHUS B LENM IOCTOSHHOIO TOKa HpPH MOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ UppoBoil maboparopueil no ¢usuke. Ilpumepsl u3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

[Tepememnienue, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KoopauHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUAIIbHOM TOUYKU OT BPEMEHH U UX IpaduKu.

CBobOomHoe mazeHue. YcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBosnHeliHoe 1BUKEHUE. [[BHKEHNE MaTepHaIbHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTesbHOE (TaHTeHIIMAbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsI0B, LIETIHBIE, IeCTepEHYAThIC U peMEHHBIE MTepejaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue IBIKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBoOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne ycKOpeHUs TMpU NPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHMs Tea, OpOLIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoTe3sl o0 npsiMoi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpaiieHuss KOHHYECKOTO MAasTHUKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETa. [[pUHIIMI OTHOCUTEIBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuanibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil mupoThl. JIBIkKeHHEe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna Ttpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'mapocrarnueckoe gasienune. Cuiia Apxumena.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C IPOU3BEICHUEM MACChI TeJla
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuIl, BOSHUKAIOIIMX B PE3YJIbTaTEe B3aUMOICHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec tena npu yCKOPEHHOM MOIbEME U MAJCHUU.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTH BPEMEHH JBIDKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3yueHne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepe3 IErKuid OJI0K.

N3mepenne kodpGuUIeHTa TPEHHUS 10 BEIMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
FTP(N)'

HccnenoBanue JBWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycToiUMBOE, O€3pa3NuYHOe PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUi paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX TodeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboThI CHITHIL.

MOIIHOCTD CHIIBL.

Kunerndeckast sHeprus MaTepHabHOM TOYKU. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. IloTeHnuanbHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckas ckopocTb. TpeTbsi KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHU4YECKON YHEPIHUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM s UACANBHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

H3MepeHne MOIHOCTH CHJIBL.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKON YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUSA
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BellecTBa Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama Temmepatyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30x0pa, n3obapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HAEIBHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue YCTpOiCTBA M TEXHOJOTMUYECKHUE TMPOIECChl: TEPMOMETp, OapomeTp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumonenue u rccnenoBannue U30IpOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

W3yueHrne W30TEPMHUYECKOrO TIporecca (PEeKOMEHIIOBAaHO HCIOJIb30BaHUE IH(POBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCIOBUM IS
TEPMOJMHAMUYECKOM CHUCTEMBbl. BHemHume w  BHyTpeHHuEe napameTpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KAK CPEIHHE 3HAYEHUS BEJIWYWH, OMHCBHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havano tepmoanHaMuku. CaMONPON3BOJIbHAS pelaKcalisl TEPMOJUHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpAlMsl YacTUL, BBICOKME TeMIlepaTypbl. Belpaxkenue nains
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarndeckne u HECTaTUUECKHUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJWHAMUYECKOM
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3IyUCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YaenpHas TeioTa CropaHus TorumBa. Pacuér komuuecTsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHME TEPMOIAMHAMMUYECKON CHCTEMBbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOIMHAMUKU [JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tela K Oonee Harperomy Oe3 kommencauuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHUE MPOLECCHI: XOJIOAWIbHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOTUIUBA JIJIsI BRIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBSI3M SHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACIHCTBUSA U TEMIIEpaTypbl
KUTICHUS )KHUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenne wu kumeHwe. YenbHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE Mapbl. KadecTBeHHass 3aBHCHMMOCTH IUJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU3OTPOMHS CBOMCTB KPUCTAIIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tema. Pactskenune m cxxarue. Casur. Moayns FOnra. Tlpenmen
yrIpyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupeHHe.
AHrapMOHHM3M TEIUJIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEPEXOax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOocTHOE HaTsmKeHHE. K0odh(UIIMEHT MOBEpXHOCTHOTO HaTshKeHUs. Kanuisipabie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAJUIbI,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu NnoHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUsl U IUIABJICHUS KPUCTAJUIMUECKOIO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenue yaenbHON TEIUIOTHI IJIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX N1apOB.

N3mepenue abCOMIOTHOM BIQXXKHOCTH BO3/1yXa U OLIEHKA MAacChl IapoB B IOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3HHOBOr0 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKHUM 3apsn. [IBa BHIA 3JIEKTPUYECKHUX
3apsnoB. IIpoBONHMKM, NMAIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3IEKTPOCTATUYECKOTO MoJis. Pa3HOCTh MOTEHLMATIOB M HAaNpsKEHUE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CyTIEPIO3UIINH FIEKTPUYECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMN HANPS/)KEHHOCTU ATUX TMOJEN M SKBUMTOTEHIIMATIBHBIX TOBEPXHOCTEN.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsi/IOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IPOHUIIAEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopa.

[TapanmenpHOe  coeauHeHne  KOHAeHcaTopoB.  IlocienoBarenbHOe — coeqMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKeHME 3apsHKEHHON 9aCTULBI B OAHOPOJHOM JIEKTPUYECKOM ITOJIE.

TexHHYECKHE YCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aLUTa, 3a3eMJICHUE SJIEKTPOIPUOOPOB, KOHJCHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IApUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, nPAKMUKyMm.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpPsDKEHHS) TMPH  MOCIEAOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsokenne U u 3J1C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBast MOIIHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma aiig TOJHOM
(3aMKHYTO) 7eKTprUecKoi emu. MoIHocTh uCTOYHNKA Toka. KopoTkoe 3aMbIkaHue.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSHKSHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKAa OT CONPOTHBIICHHMS IPU  TMOCTOSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKAJIUBAHUS.

YBenuueHue npezena u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuyeckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX ~ METAVIOB.  3aBUCHMOCTb  COINPOTUBIEHUS  METAIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIeKTpUYECKHi TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—Nn-nepexoaa. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUUECKUH TOK B JIEKTPOIMUTAX. DJIEKTPOIMTUYECKAs AUCCOIMALMS. DIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne yCTPONUCTBA M TMPAKTUYECKOE NPUMEHEHHWE: Ta3opa3psaHbie JIAMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3MEKTPOIUTOB.

3akoHsl nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCONIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  W3MepeHud  ¢usmueckux BenuuywH. OIlEHKa TpaHUIL
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEPXKATEJIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MTOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peunieHue cucTeMbl ypaBHeHuid. JluneliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHHE  OKPYXalolled  Cpelbl,  yTUIW3alus
OMOOPraHMYECKOTO TOIUTMBA ISl BHIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPIHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, MOoJIy4YeHue HAaHOMAaTepUaloB, TEIIOBbIE CBOMCTBA TBEPABIX TEJl, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJJIbI, DJJICKTPUUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITMAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

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

Texnonozusa: nipeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CrOpaHus, MmapoBas TypOWHa, OBITOBOH XOJIOAMIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSITHBIC JTAMIIBI, TTOJYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe IoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MaruutHoe 1ojie IPOBOJHHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KAaTYIIKHM M KPYrOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHniia.

MaruutHoe nose B Beuectse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KapruHa nAMHHMH MHAYKIMM MarHuTHOIO IIOJIA IIOJIOCOBOTO M MOAKOBOOOPAa3HOIoO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. dnexkmpomaznumnan UHOYKYUA.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOK BekTopa MarHuTHOM MHAyKIMH. DJIC
MHAYKIMU. 3aKOH 3JeKTpOMarHUTHOM uHAykuuu Papanes. BuxpeBoe ayieKTpudeckoe IMoJie.
Toku dyko.

O/1C nHAYKIMK B IPOBOAHMKE, IBUKYIEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBA UM TEXHOJIOTMYECKHE TIPOIECCHl: HWHAYKIIMOHHAS IeYb,
COJIEHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOU (METHOI) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu D/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Omnpenenenne MHAYKIMA BUXPEBOTO MarHUTHOT'O MOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

'apmonnueckue  konebanus. KuHemaTMueckoe U AMHAMHYECKOE  OMHUCAHHE.
DHepreTuyeckoe OmucaHue (3aKOH  COXpaHEHHUS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWN HMCXOJHOW BEIMYHMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxatoumx KojeOaHusix. BoiHykneHHble KkoneOanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aryxanus Ha BUJ PE30HAHCHON KPUBOM. ABTOKONICOAHMS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habmronenne He3aBUCUMOCTH TIEpHOJIa MaJIbIX KOJIeOaHU! Tpy3a Ha HUTH OT aMIUTUTY/IBL.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
IpeJICTaBIeHU 00 naeabHON MOJENN PYKMHHOTO MasiTHUKA.

3aK0oH COXpaHEHUs YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

W3mepenue nepuojia cBOOOHBIX KOJI€0aHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXarONINX KoieOaHui.

HccrnenoBanre BEIHYKICHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B UCaTbHOM KOJeOaTeTbHOM KOHTYPE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

IlepemeHHBINT TOK. MOIIHOCT NEPEMEHHOIO0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3TUIHON (hopMe 3aBUCHMOCTH TEPEMEHHOTO TOKa OT
BPEMEHU.

CunyconaanbHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTylIKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U morpebiIeHUE dIEKTPUYECKON
SHEPIUH.



OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa ncnonb3oBaHHs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CHHYCOMATIbHBIE KOJIe0aHusl.

Pe3ucrop, karymika HHIYKTUBHOCTU U KOHJEHCATOP B LIENIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopeinb TUHUYN 3IEeKTpoIepeaayn.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

HaOGnroeHue 31eKTpOMarHuTHOTO Pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTpPaK€HHE, MpEIOMJIEHHME, MOJISIpU3aLINs,
uHTEephepeHIMs U AUDpaKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHUuecknue ycTpoicTBa M INPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

Habmionenne oTpaxxeHus U MPETIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenue cBsi3M T'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOM M YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOoAHOM cpene. Jlyu cera. ToueuHslit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHU B ILIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Uepe3 I'paHMIly pasjelia
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparoniue ¥ paccewBaroye JUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOSHHE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEeIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIETo JIMH3Y MOl MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKON OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas ontuka. Wutepdepenuuss cBera. KorepeHTHbIE HUCTOYHHUKHU. Y CIOBUS
HaOMIOZICHUST MaKCHMYMOB W MHHHUMYMOB B HMHTEP(PEPEHIIMOHHONW KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMepsI kilaccuueckux HHTEPPEPEHITUNOHHBIX CXEM.

Hudpakmus cBera. [JudpakinuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYyMOB TPHU MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBa W TEXHOJOTUYECKHE TMPOLECChl: OYKH, JyIa, NEepPUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npenomMiIeHs CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INTOCKOMAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300payKEHHIA B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BETOB TOHKUX IUIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue noisipu3aniu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue pOKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[Tony4yenue n300paXkeHUs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSPU3aLUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune crieKTpa U3IIy4eHHs CBETOMOA MTPH MOMOIIHU TU()PAKIIMOHHON PEIIETKY.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpasoBanus  Jlopenua.  Yciosue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYECKHE YCTPOWCTBA M TEXHOJOTHMUYECKHE IPOIECCH: CITyTHUKOBBIC MPUEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VY4eHnveckuit HKCIIepUMEHT, Ta00opaTOpHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUI (1Mo GoTorpadusmM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nen 7. KBantoBas pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®otosdp¢exr. Onbitel A. I'. CroneroBa. 3akoHbl hpoTorddexTa. YpaBHeHHe DUHIITEHHA
st potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTra (B 4YacCTHOCTH, MIABJIEHHE CBETa Ha aOCOJIOTHO IMOITIOUIAIONIYI0 U
abCcoOTHO oTpaskarollyio noBepxHocth). OnbiTh I1. H. JleOenena.



BosHoBbIe cBoiicTBa yactull. Bonuel ne bpoitns. Jlnuna BonHbl 1e bpoitnsg u pazmepsl
o0nacTu  JoKanu3auMM  JBHWXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHUyeckue ycTpoWCTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Toctrymarel Bopa. M3nydenne u moriomeHne (OTOHOB MPH TEPEXOJe aromMa C OJHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPTUU aTOMa BOJOPOA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3lTyueHue ceera. Jlazep.

TexHuuUecKkne YCTPOHMCTBA W TEXHOJIOTMYECKHE TMPOUECCHl: CHEKTPAIbHBIA aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCcTBO U AEMCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJIOPOJa U U3MEPEHHE MOCTOSHHOMN
Pun6epra.

Tema 3. Quzuka amomHoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3ITy4yeHue.

3aKOH paguOaKTUBHOrO pacmnana. PammoakTnBHBIE H30TONBI B mpupoxae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

SAnepupie peaknuu. Jenenne wu cuHTE3 sAnep. SnepHbie  peakTophl.  [IpoGiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. KOJOTMYECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATIOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (HM3UKH JJIsi OOBSCHEHUS MPHPOIBI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTHUYECKHE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. JluarpamMmma «CHEKTpaJIbHBIA KJacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM OCJIEI0BATEILHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTh» JJIs
3BE3[] TIJIaBHOW  MOcCjeNoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKACHUH U 3BOTOIMK COJIHLIA U 3BE3]T. DTaIlbl )KM3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonooenus.

HaGmronenuss 3B&3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M C  HCIIOJIB30BAaHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIs1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3TBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHus GU3NUECKUX BEJIHMYUH C HCIOIh30BAaHUEM aHAJIOTOBBIX U IH(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB M  KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  dusmueckux BenuuuH. OIleHKa TpaHUIl
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUN 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEATIOKEHHBIX TMIOTE3 (BBIOOp M3 paboT, OMHUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCTIEPUMEHT, JJa00OpaTOpHbIE pabOThI, TPAKTUKYM)).

O0o0maroniee NOBTOpPeHHUeE.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neiaoB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOIUHAMHKA», «IDJIeKTpoauHamukay, «KoiaeOaHus U BOIHBD,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [esATeNbHOCTH YelIOBeKa, Poidb M MecTO (U3UKH U acTPOHOMHH B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHATENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pr3HuecKor TeOpHH, poib (GU3UIECKON TeOpUuu
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 11 Kiacce OCyIIECTBISIETCS C yIETOM
COJICP)KATEIBHBIX MEXKIIPSIMETHBIX CBS3€H C KypcamMH MAaTeMaTHKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUecKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOEC TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEEICHUE TUIOMIAIU TUIOCKUX GUryp U o0bEMa Te.

buonozua: >nektpuueckue SBICHHUS B KUBOM MpuUpoJe, KoyeOaTelbHbIE IBIKEHUS B
JKUBOW  TIpUpOJE,  JKOJOTHYECKUE  PUCKA  TPU  TPOU3BOJACTBE  IJICKTPOIHEPIHH,
DJIGKTPOMArHUTHOE 3arps3HEHUE OKPYKAIMIeH Cpelbl, YJIbTPa3ByKOBas JIHArHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpPUCTAITIMYECKas CTPYKTypa TBEPHBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eocpagpusa: marHUTHBIE TIOJIFOCA 3E€MJTH, 3aJI€KH MarHUTHBIX Py, (poTochEMKa 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, AIEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
AJNIEKTPOJIBUTATEh, panap, paauonpuEMHUK, TeneBU3op, aHTeHHa, Tenedgon, CBU-meus,
yIbTPa3ByKOBasi IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE TPUEMHUKH, SIEPHASI JHEPTETUKA U IKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOTPAMMBI 110 OHU3MKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» JI0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e CcOpMHPOBAHHOCTh TPAKIAHCKOW MO3ULMK OOYy4YaroOIIErocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

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

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIbHBIMM MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETHLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN IpaXkAaHCKOM NIAEHTUYHOCTH, MAaTPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

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

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOTO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 5SCTETUKY HAyYyHOrO TBOPYECTBA,

npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOP Oynymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOpa3oBaHHIO B 00JacTH (PU3HMKU
Ha IIPOTSKEHUU BCEH JKU3HU.

IKO0JIOTHYECKOT0 BOCIIMTAHUS:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKON KYJIbTYphl, OCO3HAaHME TJI00AJBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS
1eyed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



paciipCHUC OIbITa ACATCILHOCTU 3KO0JIOTHYeCKOM HamnpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁnme JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHMBATh PUCKU MOCIEICTBUN ACSITEIBHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pabOTy B YCIOBHUSIX PEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKO
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (pU3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITETHHOMY TOUCKY
METOJIOB pEHIeHUS 3a7a4  (PU3NISCKOro COJCpXKaHUSA, PUMEHEHUIO Pa3IUIHBIX
METOJIOB TTO3HAHWS,

BJIQJICTh BUJIAMH JICATEIHHOCTH I10 MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TIPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpPOBATh 3aJady, BBIIBHTaTh
rUnore’y e€ pelleHus, HaxOAuTh apryMeHTHl [UIS JIOKa3aTelbCTBAa CBOMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OILICHUBATh UX IOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIC 33]a4i B 00pa30BATEIbHON NEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEACITEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HMCTOYHMKOB PA3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYIIECTBJIATh IIOMCK, aHaJu3,
CHUCTEMAaTH3aIMI0 M MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (Gopm
MIPE/ICTABJICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(OPMAITUH;

HCIIOJIB30BaTh CPEACTBA WH(MOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pPEIICHMH KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX M OpraHM3allMOHHBIX 3a1ad ¢
coOmrofcHreM TpeOOBaHWUN  APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OpMAIOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCThl (DU3MYECKOTO COJCp)KAaHUS B Pa3IMuHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHUs MHGOpMallMU W LENEBON ayauTOpUH, BbIOHMpas ONTHUMAIbHYIO (OopMy
MIPEICTABJICHUS M BU3YAITU3ALIUHU.

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

OCYILECTBIISITH OOIEHNE HA YpOKaxX (PU3MKH U BO BHEYPOUHOH 1S TEILHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHTHON M MHAUBUAYaIbHON paboTHI;
BBIOMPATh TEMAaTUKY M METOJIbl COBMECTHBIX JECHUCTBHM ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeiCcTBUS TO €€ JOCTM)KEHMIO: COCTaBJATh IUIAH JACWCTBUM, pacnpenensiTb POju C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE MTPOEKTHI, OLEHUBATh UJEU C TO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATENBHYIO JEATENBHOCTh B 00J1acTH (pU3MKH U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX U KAUeCTBEHHBIX 3a/1ad, TUIaH
BBITTOJIHEHUS TIPAKTUYECKOH pabOThl ¢ YIETOM HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX NMPEANOUTCHUH;

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

OLIEHUBATh IPUOOPETEHHBIN OIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IIpU3HaBaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPaBICHHUS PAa3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU CdepHl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs,  BKJIIOYAIONIETO  CAaMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHME, CIIOCOOHOCTh  aJanTHPOBaThCAd K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JTIOABMH, 32800THTHCS, TIPOSIBIISATH HHTEPEC M Pa3peaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMATh pPOJNb (U3UKH B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, 3KOJIOTHYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4YHOMH KapTHHE MHpa, 3Ha4YeHHE oTucaTeIbHOMH,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (uzndeckoit
TEOPUHM — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEpPMOJMHAMMKH, POJb (PU3NUECKOU
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NUECKON KapTHHE MUPA;

pasinyaTth yCJIOBHUS MPUMEHUMOCTH Mojeneld (U3NYeCKHX Tel M IPOLECcCOB
(s1BJICHU): MHEpIIMATIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXXEHHE, CBOOOJHOE TMajaeHue, abCONIOTHO ympyras
nedopmanusi, abCOMIOTHO YNPYroe u abCOJIIOTHO HEYHPYroe CTOJIKHOBEHUS, MOJEIH



rasza, XUIKOCTH W TBEPAOTO (KPUCTALTMYECKOTO) Teia, WIACANbHBIA Ta3, TOUYCUHBIN
3aps, OHOPOAHOE IEKTPUUYECKOE MOJIE;

paznuyaTh ycHoBUs (TpaHMIBI, O0OJACTH) NPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKCHHUSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO
JIBIKEHUSI, (GOPMYJIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JBMKEHUS, IPeoOpa3oBaHUS
lanunes mwig  CKOPOCTM M NEpEMENIEHHUs, 3aKOoHbl HplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPaHCHUS
UMIyIbCA M MEXaHWYECKOM OSHEpPruu, CBA3b pabOThl CHIIBI C H3MEHEHHEM
MEXaHMYECKOM DSHEpPruu, YCJIOBHsS paBHOBECUS TBEPIOrO Tena), IMPH ITOM
WCIIOJb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ["anumes, BTOpOro u TPEThETro
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAaHEHUSI UMITYJIbCAa U MEXAHUYECKON SHEPIrUH, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HUICAIBHOTO ra3a co CPeAHEN KUHETHYECKOM SHEPTUEl TEMIOBOTO JIBHKEHUS
M KOHIEHTpPAaUHUEH €ro MOJEKYJ, CBSI3b TEMIIEpAaTypbl BEUIECTBA CO CpPEIHEHN
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBSI3b JaBJICHUS
UJCAIbHOTO Ta3a C KOHIIEHTpAlMeW MOJIEKYJ W €ro TEMIIEpaTypod, ypaBHEHHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHECHMS
SHEPTUM B TEIUIOBBIX TIpOIleccax), MPU HSTOM MCIOJIB30BaTh MaTEeMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHMS NPUMEHMMOCTH ypaBHEHHMs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DJIEKTPUYECKHE SIBICHUS, WCIONIb3Yysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, TNOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPNO3UIUU AIEKTPUUECKUX TOJIEH, TPU 3TOM YKa3bIBasi YCIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a Take NpaKTUYECKHM Ba)KHbIE COOTHOIIEHMS: 3aKoHbl Owma Juist
ydacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKON 1enu, 3akoH [[xoyna—JIenua, mpasuiia
Kupxroda, 3akonsr apazes ais 371eKTpoIn3a);

OMHKCHIBATh (PU3MUECKUE MPOILIECCHl U SBJICHHUSI, UCIIONb3ysS BEIUYUHBL: TEpEMEICHNUE,
CKOpPOCTbh, YCKOPEHHUE, UMITYJILC T€Jla U CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs JHEPrusi, KWHETHYeCKas HHEpPrusi, MeXaHWudecKas HSHeprus, padora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJla YIPYrOCTH, CHUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tea ¢ 3eMieil BOIM3HM e€ TOBEPXHOCTH,
SHEPrusl YHpyrol jaegopManuy TMPYKHUHBI, KOJIHMYECTBO TEIJIOTHI, aOCOIIOTHAS
TeMIiepaTypa Tena, padoTa B TEPMOJAWHAMHUKE, BHYTPEHHSSI DHEPTUS HUIACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HEaNbHOTrO ra3a, OTHOCHUTENIbHAs BIIAXKHOCTh BO3.yXa,
KITJI wmneanbHOro TEMJIOBOTO JIBUTATENsl; JJIEKTPUUECKOE ToJie, HANpsHKEHHOCTD
3JIEKTPUYECKOT0 TOJISl, HANPSKEHHOCTh MOJISI TOUYEUHOIO 3aps/a WIM 3apsSyKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHLMAJIOB, JIEKTPOABMKYIIAs CHJIA, CUJa TOKA, HANpsKEHUE, MOILIHOCTb TOKa,
ANEKTPUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpPa, CONPOTUBIICHUE y4dacTKa LENU C



NOCJIEOBATENbHBIM M HAapajjIeIbHBIM  COEJIMHEHHEM  PE3UCTOPOB,  DHEPrus
AIIEKTPUUYECKOTO NOJIS KOHACHCATOPA;

OOBSICHATE OCOOEHHOCTH IpPOTEKaHWsl (U3MYECKMX SBJIECHUI: MEXaHHYEeCcKoe
JIBUKEHHE, TEIUIOBOE JBM)KEHHWE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHE,
OpOyHOBCKOE JABMXKEHME, TU(PPY3Us, HCHIapeHHe, KUIIEHUEe U KOHJCHCAlus, TUIaBIeHUe
U KpHUCTAIM3alMsl, HANPABICHHOCTh  TEIUIONEpeNaud, JJeKTpU3auus  Tell,
HKBUIIOTEHIIMAJILHOCTH [TOBEPXHOCTHU 3apsHKEHHOIO IIPOBOJIHUKA,

IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(UKCUpOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJC
rpa¢uKoB C Y4E€TOM aOCOJIOTHBIX IOTPELIHOCTEH H3MEpPEeHUH, JenaTh BBIBOJIBI IO
pe3yibTaTaM UCCIIE0BaHuUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEeHUs (U3MYECKMX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAJIBHBIA METOJ] M3MEpPEHMs], OLICHUBAaTh AaOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IOPOBOJIUTH  ONBITBI IO IPOBEPKE IMPEAJOKEHHOH TUIOTEe3bl: IJAHUPOBATH
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
HOJIy4EeHHBIE PE3Y/IbTaThl U JIe/1aTh BBIBOJ O CTaTycCe MPEI0KEHHONW TMIIOTE3bI;
coOnronarh mpaBuia 0€30I1acHOrO TpyJda IpH MPOBENECHUU HCCIEIOBAaHUM B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIE0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pewmiath pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (uznueckon
MOJIeJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeJIM, OTBedarleld TpeOoBaHUSAM 3aJaud, HPUMEHATh (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELIEHWS 3aJad, MPOBOAUTH pPACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIM3UPOBATh pE3yJbTaThl U KOPPEKTUPOBAaTh METOMAbI
pelIeHus ¢ y4ETOM MOJyYEeHHBIX PE3yIbTaTOB;

pelaTh KauecTBEHHbIE 3a7auu, TpeOyromre MpUMEeHEeHUs! 3HAaHUI U3 pa3HbIX pa3/IesioB
Kypca (M3MKH, a TakKe HHTErpallMd 3HAaHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOI'O IIMKJa: BBICTPAaUBaTh JIOTMYECKYIO ILIETOYKY pAacCyKIEHHl C Omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PHU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIN3UPOBATh U  OLIEHUBATh T[OCJIEJICTBUS OBITOBOM M  NIPOU3BOACTBEHHOMN
NESTEIbHOCTH 4YENIOBEKa, CBSI3aHHOW C (PU3MUECKUMM IPOLECCaMHu, C MO3MLUN
IKOJIOTMUYECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
[IPUPOJIONOIL30BAHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH U1 JabHEUILEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBa;

IPUMEHSTH pa3InyHble CIIOCOOBI paboThl ¢ HH(popMaIel (HU3NIECKOTO COACPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM



UCTIONIB30BaTh ~ COBPEMEHHbIE  HMH(MOPMAIIMOHHBIE  TEXHOJIOTUH  JUIA  TIOWCKa,
nepepadOTKH M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJIAPHOH HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETalud HH(POPMALNHU, IMOIYYCHHOH W3 pPa3sTUYHBIX
UCTOYHUKOB, KDUTUYCCKH aHAJIM3UPOBATh MOJIy4aeMyt0 HH(PpOPMAIUIO U OIICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOUIMXCS 3HAHWW, TaK M HA OCHOBE aHaln3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBJIATE OpPraHM3allMOHHBIE ¥ TI03HABaTEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Yy4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy TpYIIbL, palMOHAIBLHO pPACHPEACTATh JACATEIBHOCTh B HECTaHIAPTHBIX
CUTYyaIIHUsX, aJICKBATHO OLICHUBATh BKJIAJl KAXKJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JICATEIBHOCTH  I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HOHUMAaTh poOJb (UMK B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIbHOW U
ITHUYECKON cdepax AesATeTbHOCTH YellOBeKa, pojib U MECTO (PU3UKU B COBPEMEHHOMN
Hay4YHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON /1€ATEIHHOCTH YEJIOBEKA U
JaIbHEWIIEM  HAayYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATENbHOM,
CHCTEMaTU3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOU
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarth YCIOBUS INPUMEHHUMOCTH Mojenell (U3NYECKUX Tel U IPOLECCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KoyieOaHUs, MaTeMaTHUeCKUNl MAasTHUK, HICAIbHBIH Py XKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCAbHBIN KoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIeJIel aToOMa, aTOMHOTO s/1pa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMATh BceoOUIMi xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE TNPOLECCHl U SBICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHIYKIMU B 3JIEMEHTE JJIEKTPUUECKON LEMH CO CKOPOCTBIO HM3MEHEHHS CHUJIbI
TOKA, MOCTYJaThl CIELUAIBbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCIIOIB3YS MOJ0KEHUS
KBaHTOBON ¢u3uku (ypaBHeHHe DiHIITEHHA a1 (hoTod(dexTa, mepBolii U BTOPOU
mocTynaTel bopa, mpuHIMI COOTHOIICHHsI HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPIUU B ANEPHBIX PEaKLHUAX, 3aKOH
paZio0aKTUBHOIO pacnaja);



OMHCHIBATh (PH3UYECKHE TPOIECCHI U SIBICHHUS, UCIIOJIb3Ysl BEIMYUHBL: HAMPSKEHHOCTD
3JEKTPUYECKOTO  TOJIA, HOTEHIMAl  3JEKTPOCTATHUYECKOro  IOJs,  Pa3sHOCTb
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIusi MarHUTHOTO MOJIsI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, IOJTHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, HHTep(hEepEHIUS BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii addekrt (dhororddekr), anbda-
u Oera-pacmaapl  sijAep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpeleNATh HaIlpaBJICHUE MHAYKIUU MAarHUTHOTO MOJIA NMPOBOJHHMKA C TOKOM, CHJIbI
Awmmnepa u cuibl Jlopenua;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBICHEHUS (PU3NICCKUX TIPOIECCOB, TMPOUCXOASIIMX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXKTaJaKTUYCCKOW Cpele; MBIMKEHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOJIUTH HCCIEAOBAHUE 3aBHCHUMOCTEM (PU3UYECKUX BEIWYUH C HCIOJb30BAaHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJYYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTEN M3MEpEeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIM METOJ M3MEpPEHHUs, OIICHHBATh aOCOJIOTHBIE W OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAIU3UPOBATh
MOJTYYCHHBIC PE3YIIBTAThI U JIENATh BBIBOJI O CTATyCe MPEIIOKEHHON TUITOTE3HI;
OMUCHIBATh METO/IbI OJYYEHHS] HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIECHUU HCCIECTOBAHHMA B paMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W JIaOOPaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUalolie TPEOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNaThl (PU3WYECKUX TEOPUH MPH HCIOIb30BAHUM MAaTEMaTHYECKHX METOJI0B
pemieHuss 3ajad, IPOBOAWTH pPAcdy€Tbl Ha OCHOBAHMM HUMEIOIIUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4E€TOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyromre NpUMEHEHUs! 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (DM3WKH, a TakKe WHTETpAllMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHHUS,

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
IPUPOJIONOIL30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpPU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepabOTKH H TPEAbsABICHHUA Y4YeOHOW W HAYYHO-TIOMYJISIpHOW HH(pOpMaIuy,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
HMCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

IPOSBIATE OPraHU3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSTENIBHOIO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
HCCIIEIOBATEILCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUWEM Pa3IMYHBIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy Tpynmbl, palUoOHAIBHO PpACHpPENEsATh JEeATENbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3NKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
1.1 Hayunblil MeTOT TO3HAHUS IPUPOJIBI 6 0 0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1 0
2.2 JluHamuka 10 0 0
2.3 CraTuka TBEpIOTO TENa 5 1 0
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 0
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOI TEOpUU 15 0
3.2 Tepmoaunamuka. TemnoBbie MalIMHBI 20 0
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1 0
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6 0
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM

51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazueny 16
PezepBHOE Bpems 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
1.1 MarauTHoOe 1oJe 14 0 0
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10 0
2.2 DNEeKTPOMarHUTHbBIE KOJICOaHUsI 15 0
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1 0
BOJIHBI
2.4 Ornrtrka 25 1 0
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 0
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopryckynsspHO-BOITHOBO# Tyann3m 15 0
4.2 ®duznka aToma 5 0
43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5 0 0

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1  DiiemenTh aCTPOHOMMH U acTPOPU3NKU 12 0
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Du3nYecKuit TPaKTUKYM 16 16
Hroro mo pazueny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15 0
' JESTENIbHOCTH, IPHOOPETEHHOTO MPH
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e  ®usuka. 10 xinacc. I'..Msakumes, b.b.byxosues, H.H.Corckuii. MockBa
"[Ipocsenienue", 2020 roa.

«  ®uzuka. 11 knacc. I'.4.Msxkuies, b.b.byxosines, H.H.Cotckuii. MockBa
"IIpocsemienue", 2020 roxa

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
[Toypounsbie pa3zpabotku 1o ¢pusuke, 10 k1. Bonkos B.A. Mocksa, «Bakoy,
2007 ron
[Toypounsle miansl o pusuke, 11 kinace, A.I'.maxomoB
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru

2. http://ffipi.ru

3. https://ege.sdamgia.ru
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