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MNOSCHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeiIbHON MPOTPaMMBL,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom (enepanbHOi paboueil mporpaMMel
Bocnutanus ¥ Konnenuuu npenonaBanust yue6Horo npeamera «®dusnka» B 00pa3oBaTesIbHBIX
opranmsaiusax Poccuiickoit  ®epepauuu, peanu3yroLMX OCHOBHbIE —0Opa3oBaTelbHbIE
HPOTrpaMMBl.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBAaTEIIbHOCTE U3YYEHHSI TEM U Pa3JelioB y4eOHOIro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. [Iporpamma o gusuke naét npepacraBaeHue o MesX,
coJepKaHuu, OOIIeH cTpaTeruu oO0ydeHus, BOCIUTAHUSA M Pa3BUTUSI 00YUYaIOIIUXCs CPEACTBAMU
yuebHoro npenmera «Pusnka» Ha yriryOJIEHHOM YpOBHE.

N3yuenne kypca QuU3MKK yriIyOJEHHOTO YPOBHSA I03BOJIAET pEalM30BaTh 3aJaud
npodeCCHOHATBLHON OPHEHTAIMM, HAlpaBJI€HO Ha CO3JIaHUE YCIIOBHM JUIsl NMPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI JJISi  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATIEHOCTSIM.

B mporpamme mo ¢u3uKe ONpenensioTcs IUIAHUPYyEeMbIe pe3yabTaThl OCBOCHHUSI Kypca
($u3KKYN Ha YPOBHE CPEAHET0 00I1eT0 00pa30BaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(na yrny6nénHoMm ypoBHe). HayuyHo-MeTom0I0THUeCKOi OCHOBOM 1S pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METaNpeJIMETHbIM M HPEAMETHBIM pe3ysibTaTaM OOy4aroIlHUXcs, OCBOMBILUX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEJHEro o0Iero oopa3oBaHMs Ha YIiyOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3NUKH Ha YIIyOJIEHHOM ypOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

cojiepxkaHue yueOHoro mpeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbIThb HCIIOJIb30BAaHA
YUUTENAMHU (PU3UKH [Tl COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBA€T TBOPUECKYIO WHUIMATUBY Yy4yUTeIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaU3alyd PAa3IMYHBIX METOAWYECKHUX TOIXOIO0B K
IpenoiaBaHuio (PU3UKK Ha YrITyOJIEHHOM YpOBHE IIPU YCIOBUHM COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KA4eCTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeneaniio Xapakrep U OypHOE pa3BUTHE Pa3zHOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOCa, MOJY4YEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B



(dhopMHUpOBaHKE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa 00yJaromierocs, B GOpMHUpPOBaHUE YMEHUI
IPUMEHATh HAYYHBIH METO]I TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIICIOBAHHM.

B ocHOBY Kkypca ¢u3MKU Ha ypPOBHE CPEIHETO OOIIEro 00pa3oBaHMs MOJIOKEH PSA UICH,
KOTOpPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepuajl U3 BCEeX pas3fesioB (DM3HMKH, BKIIOYACT KAaK BOMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKU.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca pu3uku o0beAMHEH BOKPYT
busznueckux Tteopuil. Begymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet MCIoJib30BaHuE r'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIEMaMH.

Hoen npuxnaonoi nanpasnennocmu. Kypc pusuku yrinyoaéHHOro ypoBHS Mpearnoaaraet
3HAKOMCTBO C IIUPOKHUM KPYIOM TEXHHUYECKHX M TEXHOJIOTMYECKUX TMPUIOKCHHH H3y4EeHHBIX
Teopuid U 3akoHOB. llpu 3TOM paccmaTpuBalOTCs Ha YpOBHE OOIIMX MPEICTaBICHUNA U
COBPEMEHHBIE TEXHHUUECKHE YCTPOUCTBA, M TEXHOJIOTHUH.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIOIB30BAHMS U
HKOJIOTHYECKOH Oe30MacCHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (U3HKE TOJDKHO OBITH MOCTPOCHO Ha MPUHIUMIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX NPUHIUIIOB 0a3upyercs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO HKCIEPHUMEHTa KaK MOCTOSHHO JAecTBYIOLIero (Qaxrtopa
yuebHoro nporiecca. i yrinyOoaéHHOTro ypoBHS — 3TO CUCTEMA CAaMOCTOSITEIIbHOIO YUEHUUECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTAIbHBIE YYEHHUYECKUE OIBITHI NMPH H3YyYEeHUH HOBOTO
MaTepuaia, JabopaTtopHble padoThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI /iBa criocoda
peanmu3anun (pU3NYECKOTO MPaKTUKyMa. B mepBoM cirydae MpakTHKyYM MPOBOAMTCS JTMOO B KOHIIE
10 u 11 xmaccoB, 1160 TIOCIIe IEPBOTO U BTOPOTO MOJTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crocod — 3TO MHTErpauus padoT NPaKTHKyMa B CHUCTEMY J1a0OpaTOPHBIX pabOT, KOTOpbIE
HOpOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). IIpu sToM mox paboramMu mpakTUKyma
IIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOi HHCTPYKIMH.

B nporpamme no ¢usnke cucremMa yueHHUECKOTO IKCIEPUMEHTA, J1a00paTOpHbIX paboT U
NpaKTUKyMa MPEJICTaBIeHA €NHBIM ITepeYHeM. BBIOOp TeMaTHKH JUTsl 3TUX BHIIOB YICHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieunBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSIMH IPOBOJUTH TIPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHUE yenseTcsl peleHHIo pacuEéTHBIX U KadecTBEHHBIX 3a1ad. [lpu sTom
JUI Pacy€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nIeCKOil MOIENBIO, TIO3BOJISIFOIINE IPHMEHSTh H3yYCHHBIC 3aKOHBI H 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjiena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3nenoB. [[is
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Ka4eCTBEHHBIX 3a/a4 IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHHue
NpoTeKaHUsa (U3UYECKUX SBJICHUN U MPOLIECCOB B OKpY)KAIOLIeH >XKU3HM, TpeOyromue BbIOopa
(bu3nvecKoil MoeNH Ui CUTyalluy MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOro mpouecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOmiero o0Opa3oBaHMs JOJDKEH H3ydyaTbcs B YCIOBMAX INpEIMETHOro kabuHera. B kaOunere
(GU3UKN T0JKHO OBITh HEOOX0AUMOE J1a00PaTOpHOE 000PYIOBAHUE JUISl BHIIIOJIHEHUS YKa3aHHbIX
B IIporpaMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpPaKTUKyMa, a
TaKXe JIeMOHCTPallMOHHOE 000py10BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M OOECHEeYMBACT IMOCTAHOBKY IEPEUMCICHHBIX B IMPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
HMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneyuBaeTcs B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1JabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU M3YYEHUS (GPU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

— (QopmupoBaHHE MHTEpeca U CTpeMJICHHs O0Yy4aroIuXcs K HayYHOMY H3yYCHMIO
HOPUPOIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE IMPEJCTABICHUM O HAYyYHOM METOJe IO03HaHWs U (OpMUpOBaHHE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHUSIM;

— (GopMHpOBaHHE HAYYHOI'O MHPOBO33PEHUSI KaK pe3ysbTara M3y4eHHUs OCHOB
CTPOEHUS MaTepuu U PyHIAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

— (opmupoBanue ymeHUU OOBSCHATH SIBICHUS C HCIOJIH30BAHUEM (DUIHUECKUX
3HAHUW U HAYYHBIX JI0Ka3aTEJIbCTB;

— (¢opMupOBaHME TIPEACTaBICHUN O poin (QU3MKKA JUISL  Pa3BUTHS  JAPYTUX
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTU;

— pa3BUTHE TPEJCTaBIEHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeSITEJIbHOCTH, CBSI3aHHBIX € (DU3HMKOM, MMOATOTOBKA K JalibHEWIIEeMy OOYy4YEeHHIO B
3TOM HalpaBJICHUU.

Jloctmxenune 3TUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3UKUA Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHus:

— nOpuoOpeTeHHe CUCTeMbl 3HaHUM 00 OOHmMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKJIIOYAas  MEXaHUKY,  MOJIEKYJSIpHYIO  (QU3UKY,
JEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

— (¢dopMUpOBaHME YMEHUW NPUMEHSATh TEOPETUUYECKUE 3HaHMS Ui OOBSICHEHUS
busznyecKkux SBICHUNW B MPUPOJAE M AN NPHUHITHUS NPAKTUYECKUX PEHICHUN B
IMOBCEAHEBHOM KU3HU;

— OCBOEHHE CIOCOOOB pEIICHUs Pa3lMYHbIX 3a]a4 C SIBHO 3aJaHHON (U3N4ecKoit
MOJIeJIbIO, 3a/1ay, IMOJAPA3yMEBAIOIIMX CAMOCTOSITENIbHOE Cco3AaHHue (U3MUECKOI



MOJIeTM, aJeKBaTHOM YCIOBHSM 3aJauyd, B TOM 4YHCJIE 3a7ad HHXKEHEPHOTO
XapakTepa;

— TOHMMaHUe (U3MYECKUX OCHOB M MPUHIUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

— OBJIaJICHHME METOJAMHU CaMOCTOATEIBHOTO IUIAHUPOBAaHUS U IPOBEICHHS
bu3nyecKuX IKCHEPUMEHTOB, aHajdW3a W HHTEpHpeTanuu  HHopMaIui,
orpeziesieHus: JOCTOBEPHOCTHU MOJIyUEHHOTO Pe3ysbTara;

— CO3/aHHME€ YCJIOBUW [ pa3BUTHUS YMEHUH MPOEKTHO-HCCIEI0BATEIbCKOM,
TBOPYECKOH J1eATEIbHOCTH;

— pa3BuTHE HHTepeca K cdepam mpodecCHOHANBHON NeATeIbHOCTH, CBSI3aHHOU C
buU3UKOM.

B cootBerctBuu ¢ TpedboBanusamMu ®I'OC COO yrinyO0nEHHBIN ypOBEHb U3yUeHHUS y4eOHOTO
npenmMera «®Pusnka» Ha ypoBHE CpelHero ooimiero oopazoBaHusi BbIOMpaeTcss 00ydyaroluMucs,
IUTAHUPYIOIMMHU  TIPOJIOJDKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha usydenne pusuku (yrimyOn€HHBIA YPOBEHB) HAa YPOBHE CPEAHETO OOIIETo 00pa3oBaHuUs
B MOY COII Ne 3 r. Konnonoru PK orBogutcst 340 gacos: B 10 ximacce — 170 gacoB (5 yacoB B
Hezeno), B 11 kinacce — 170 yacoB (5 4acoB B HEAEIIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1abopaTOPHBIX U MPAKTHUECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENb JellaeT BBIOOp MpOBeIeHHsS 1a00paTOpHBIX paboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLUXCS.



COJEPKAHUE OBbYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

®dusuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblil MeTox MO3HaHMS U METOMAbI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

OKCcIIepUMEHT U Teopus B Ipolecce No3HaHus npupoasl. HaGnroneHue u skcriepuMeHT B
dusuke.

Crioco6b1 u3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NUECKUX SBJICHUH U MPOLIECCOB (MaTepuanbHas TOYKA, aOCOIHOTHO
TBEPJI0E TEJIO, UJeaIbHAasl )KUAKOCTh, UJCaNIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, IPAaHUIIbI €T0 MPUMEHUMOCTH. DU3nuecKas Teopusl.

Pone u mecto ¢u3uku B (QOpMHpPOBAHHMH COBPEMEHHOH Hay4yHOM KapTHHBI MHpa, B
IPAKTUYECKON AESATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepeHnue cuiibl TOKa U HapsKEHUS B ENH TOCTOSIHHOTO TOKa IIPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ LUppoBoil naboparopueil no ¢usuke. Ilpumepsl u3mepenus Gunueckux
BEJIMYMH [IPU OMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTOop MaTepuanbHOM TOUYKHM, €ro MPOEKIUU Ha OCH CHCTEMbl KOOpPJMHAT.
Tpaexropus.

[Tepemernienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHMHAT. CIl0KeHUE NEepeMELICHU U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE M paBHOYCKOPEHHOE NPSMOJIMHEWHOE JBUKEHHUE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUalbHON TOUKU OT BPEMEHH U UX IPpapUKH.

CBobogHoe majieHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpoIeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHabHOM TOYKH OT
BPEMEHHU U UX rpaduku.

KpuBonnHeliHoe 1BUKEHUE. [[BrkKeHNE MaTepUualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
auHelHas ckopocTb. llepmon u wacrora obOpamenus. LlenTpocTpemutensHoe (HOpMaiIbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHOW TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIMAOMETP, JABHKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.



CrocoOBI UCCIIENOBAHUS IBUKECHUN.

Nnmoctpanus npeaeapHoro nepexoa U u3MepeHne MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne ABM>XeHUS Tea, OPOIIEHHOTO MMOJ] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasnenue ckopocTy npu ABUKEHUM O OKPYKHOCTH.

[IpeoOpa3zoBaHue yriioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TIyTEH, TPACKTOPUM, CKOPOCTEN JBHKEHHUS OJJHOI'O M TOTO K€ TeJa B Pa3HbIX
cHCTeMaXx OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, nPAKMUKYM.

N3ydeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

W3mepenne yCKOpeHus IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO maaeHus (peKOMEHI0BaHO UCIOb30BaHuE U(POBOM
nabopaTopun).

W3ydeHue OBUXKEHHs Tela, OPOLICHHOTO TOPU30HTaNbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3ydenune ABUKEHUS TeJa 110 OKPY>KHOCTH € MTOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBHCHMOCTH TepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprinaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
I"anunes. HenneprimanabHbIe CUCTEMBI OTCUETa (OMpe/IeiICHUE, IIPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu cuil.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tpernii 3akoH HproTOHA 17151 MaTEpHAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJ€HUS OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuyecKod MHPOTHL. [[BMKeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyHIerocs ¢ yCKOpEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuma TpeHUs CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'mapocrarnueckoe gasienue. Cuiia Apxumena.

TexHuueckrne yCTPONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMXEHUS TeN B MHEPIHUAIBHBIX M HEMHEPIIHMATBHBIX CHCTEMaX OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenune nByX UMIMHIPOB WIM IIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEIIFHO HEMHEPIIUATBLHON CUCTEMBI OTCUETA.



CpaBHEHME PaBHOJECHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACChl Tella
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuiI, BO3HUKAIOIIMX B PE3YNIbTATE B3AUMOIECUCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepenne paBHOJCHCTBYIOIIEH CUJI TP IBMKEHUHU OpyCKa 110 HAKIIOHHOM IIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIXKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

W3ydeHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.

Wzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro Kodd¢uiineHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BWXEHUS Opycka 10 HAaKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K02 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

Ycnosus paBHOBECHSI TBEPAOIO TEINA.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3TuyHOE PaBHOBECHE.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue ycl0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenune ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIA/lb OIIOPBHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynsc mMaTepuanbHOW TOYKH, CUCTEMBbl MaTepuaibHBIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHHUH LIEHTPa Macc.

HMnynbc cUIIbl U N3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHHE.

MomeHT umMmnynabca MaTepualbHON ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.



PaGoTa cunbl Ha MaJoOM M Ha KOHEYHOM nepemelieHuH. ['padudeckoe mpeacraBieHue
paboThI CHITHIL.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHON TOUKH. Teopema 00 M3MEHEHHMM KMHETHYECKOH
SHEPIrUH MATEPUATILHOM TOYKH.

[ToreHnnanpHble W HENOTEHIMAIBHbIE cuibl. lloTeHnuanbHas sHeprus. IlorennuansHas
SHeprus ynpyro 1ehopMHUpPOBaHHOM NpyxuHbl. [loTeHLIManbHas 3HEPrust Teja B OJAHOPOIHOM
IrpaBUTalMOHHOM Mose. [loTeHnuanbHas 3Heprus Tejla B TPaBUTALMOHHOM I10JI€ OZHOPOIHOIO
mapa (BHYTpH U BHe L1apa). Bropas kocMuueckas CKopocTb. TpeThsi KOcMUYecKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUHU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH Kak CIEACTBUE 3aKOHA COXPAaHCHHS
MEXAHUYECKOM HEPTHUU.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUIypHOE KaTaHUEe Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU pabOThI.

B3aumuble IpeBpaleHuss KIHETUYECKOM U MOTEHIIMAIbHOW SHEPT UM IIPU IEHCTBUU HA TEJI0
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenne uMIyiabca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJIbCOM CHUJIBL.

HccenenoBanue coxpaHEeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPYKUHBI C pabOTOM CUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH IBUKEHUU TeJla 110 HAKJIOHHOW TIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI meopul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), wux omnbiTHOE
obocunoBanue. Juddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep ABUKEHUS M B3aUMOJCUCTBUS
YyacTUIl BellecTBa. MoJie CTpOeHHsI Ta30B, KUIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BEllecTBa Ha OCHOBE A3TUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommnuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama Temmeparyp
Lenbcus.

Mogenb neanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTULIBI F'a3a JBUKYTCS
XAO0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.



['a3oBbic 3akoHBI. YpaBHeHHEe MenzaeneeBa—Knaneiipona. AOcomoTHas Temmeparypa
(wkanma temneparyp KeneBuna). 3akon JlanmproHa. M3ompomecchl B HIEaJIbHOM Trase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEPMa,
u30Xxopa, u3odapa.

CBs13b MEXKy TaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHEN OCTYATENbHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI HI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJICKYISIPHO-KMHETUYECKON TEOpHH
UJeaNbHOTrO rasa).

Cs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpeaHen
KMHETUYECKOM dHEprueil NoCTynaTeIbHOrO TEMIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckne yCTPOHMCTBA M TEXHOJOTMYECKHE IPOLECCHl: TEPMOMETp, Oapomerp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS YacTUll BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpPOYHOBCKOTO TBUKEHHUSI.

Huddysus xunkocrei.

Mogaens onbita [lITepha.

IIpuTsxeHue MOJIEKYII.

Mopnenu KpUCTaJUIMYECKUX PEHIETOK.

Habumonenue u vccnenoBannue U30IpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

H3ydyeHrne W30TEpPMUYECKOrO TMporecca (pPeKOMEHJOBAHO HCIONb30BaHUE LU(POBOMH
nabopaTopun).

N3y4eHne n30XO0pHOTo npouecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T]1) cuctema. 3agaHue BHEIIHUX YCIOBUH JIJIs1 TEPMOMHAMUYECKOM
cuctembl. BHelHue n BHyTpeHHME napaMeTpsl. [lapameTpsl TEpMOIMHAMUYECKOW CUCTEMBI KaK
CpEIHUE 3HAYCHUS BEJIMYMH, ONIUCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

Hynesoe Hauano tepMoanHaMuku. CaMONpOM3BOJIbHAS PeaKcalus TEPMOJINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mopnens upeanpbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHMH: YypaBHEHHE
MenneneeBa—KnaneiipoHa u BbeIpaXK€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOW MOJeNU: HM3Kas KOHLIEHTpAlUs YacTUIll, BBICOKHE TeMmIepaTypsl. Bwipaxenue amns
BHYTpPEHHEHN SHEPIUU 0IHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrtaTnueckre 1 HECTaTUYECKHUE IPOLIECCHI.

OnemeHTapHas paboTa B TepMoJIuHaMuKe. Boraucinenue paboTsl 1o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennomnepenauya Kak crnoco0 HM3MEHEHHUS BHYTPEHHEH HHEepruu TepMOJMHAMHUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3TyUEHHE.
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KomnuectBo TemioTel. TemmoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BEILECTBA. YpaBHEeHHE Maiiepa. YenbHas Temwiora cropaHus tomiauBa. Pacuér konmdecrsa
TEIUIOTHI NpH Terutonepenade. Ilonstre 06 annadatHoOM mporiecce.

[TepBblii 3aK0H TEpMOAMHAMUKU. BHyTpeHHsAs sneprusi. KonmuuecTBo TerioTs! u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKOU CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKHM JUIsl PABHOBECHBIX IIPOLIECCOB: 4YE€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcomoTHas Temneparypa.

BTtopoii 3aK0H TEpMOJMHAMUKH Il HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT Oojiee XOJNOJHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmayswmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[TpunmMne! geiicTBUs TernoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTMYECKUE aCNEeKThl MCIIOJIb30BAHUS TEIUIOBBIX JABUrarened. TemnoBoe 3arps3HeHue
OKPY’KaroIlle Cpebl.

TexHuueckue ycTpoicTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJIOAWIbHUK, KOHIUIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNny, MapoBas TypOWHA, MONYyYEHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIM3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
YTUIIU3aLKsg OMOOPraHUYECKOI0 TOIIMBA JJIs1 BBIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHue TemnepaTypsl IpU a11adaTHYeCKOM pacIlIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeIbHBIX TEMIOEMKOCTEN BELIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KoMnbrorepHble MOJENH TETIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccenenoBanue nporecca OCTbIBAHKS BELIECTBA.

Hccnenoanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHuWe. YJelnbHas TeIoTa
napooOpa3oBaHusl.

HacpienHsle ¥ HeHachllleHHblE Mapbl. KauecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHMsI HACBILIEHHOIO Mapa OT TEMIEpaTypbl, UX HE3aBUCHMOCTbh OT 00BbEMa HACBHIIIEHHOTO
napa. 3aBUCHMOCTh TeMIIePaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.

TBépmoe Teno. Kpucrannuueckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TerioTa miaBienus. Cyonumarus.

Hedopmaruu TtBEpHOro Tenma. Pactsokenne u cxatwe. Casur. Moayns FOnra. Tlpenen

yrapyrux aedopmanui.
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TennoBoe pacmMpeHnue KUIAKOCTEH U TBEPIABIX Te, 00bEMHOE U JTUHEHHOE paCITUpECHHE.
AHTapMOHHM3M TEIIJIOBBIX KOJIeOaHUH YaCTHII BEIIECTBA KaK IPUYNHA TETUIOBOTO PACIIUPEHHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHEprun B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTspKkeHUe. KoaddunueHT noBepXHOCTHOrO HaTshkeHUs. KanuispHbie
ABJICHMS. J{aBlieHre 10 UICKPUBIEHHON NOBEPXHOCTHIO xKuAKocTH. Dopmyna Jlamnaca.

TexHudueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI: KUAKUAE KPUCTAJUIbI,
COBPEMEHHbBIE MATEpUAJIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu nOHMKEHHOM J1aBJIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnsipusie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

Hab6nronenue mansix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOM TEIIOTH MJIaBJIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepeHnne abCoMOTHO BIIaXXHOCTH BO3/yXa U OIIEHKA MacChl MapoB B IOMELLEHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMalii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. daekTpoamHaMuka.

Tema 1. dnexmpuueckoe noe.

OneKkTpu3anus Tel U €€ MpOsIBIEHUS. DIEKTPUUYECKUM 3apsn. J[Ba BUAA 3IEKTPUUYECKUX
3apsa0B. [IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsil.
3aKOH COXpaHEHHMsI SJEKTPUUECKOTO 3apsijia.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

OnekTtpuueckoe nose. Ero neficTere Ha dJEeKTpUYECKUE 3apsibl.

Hanpsoxkéanocts  anexkrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
AIIEKTpUYECKOrO 1oJist. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB U HAIpPSIKEHHUE.
[ToreHunanbpHas SHEPTUs 3aps/1a B JIEKTPOCTATUUECKOM MoJie. [loTeHIral 31eKTpocTaTHIECKOr0
noJisi. CBsA3b HANPSDKEHHOCTU MOJS U Pa3HOCTH MOTEHLMAIOB AJIs 3JIEKTPOCTATHUECKOIO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).
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[TpuHIMT CynEepHO3ULIMU IEKTPUUECKUX TTOJICH.

[Tone Toueuynoro 3apsina. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. Ilone paBHOMEpHO
3apspkeHHOro 1o oO0BEMy mapa. Ilome paBHOMEpHO 3apsHKEHHOW OECKOHEYHOW IUIOCKOCTH.
KapruHbl TMHUN HANPSIKEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIUATIbHBIX ITOBEPXHOCTEH.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I0JI€. J(M3neKkTpuyeckas NpoOHUIaeMOCTh BEIIECTBA.

Konnencarop. DNEeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/JIEHCATOopa.

[TapamnensbHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHEHCATopa.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJJHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue ycTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIEKTPOCKOIL, IEKTPOMETP,
AIEKTPOCTaTUYECKas 3alllUTa, 3a3eMJICHHE IEKTPOIIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLHUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOoBOTHHUKY B JIEKTPUYECKOM II0JIE.

DIIEKTpOCTAaTUYECKAs 3aILUTA.

VCTpolCTBO M ACHCTBHE KOHIEHCATOPA IMOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa OT IUIOIIA/IA IUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

OHeprus MMEKTPUUYECKOTO OIS 3apsyKEHHOTO KOHIEHCATOPA.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OrneHka cul B3auMOJEHCTBUS 3apsKEHHBIX TeJl.

Habmonenne npeBpalieHust SHEPruu 3apsHDKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/IA.

N3y4eHne npoTeKkaHus TOKa B LIETIH, COJEPKaIed KOHAEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHUHUAIOB (HANpPSDKEHUS) TPU  IOCIEI0BATEIbHOM
COCIMHEHUH KOHACHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit I1eKmpudecKuii mok.

Cuna toka. [TocTosSIHHBII TOK.

VcenoBuss CymIECTBOBAaHMS ITOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. VICTOYHHMKM ToOKa.
Hanpsoxenne U u D/1C é.

3akoH OMa JJ1 y4acTKa LEMH.

DNEKTPUUECKOE COPOTUBIIEHUE. 3aBUCUMOCTb CONPOTUBIIEHUS OJTHOPOJIHOTO POBOJHUKA
OT €r0 JJIMHBI U IUIOIA/N [TONIEPEYHOI0 CeYEHUs. Y JCIbHOE CONIPOTUBIICHUE BEILECTBA.

[locnenoBarenpHOE, NapAJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTprueckux 1enei. [Ipasuna Kupxroda.
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PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoNIHOCTh 3JEKTPUYECKOTO TOKa. TernoBasi MOIHOCTh, BbIAEIsieMast HA PE3UCTOPE.

OJ1C u BHyTpeHHEE CONPOTUBIICHUE UCTOUYHUKA TOKA. 3aK0H OMa 15l TOJTHOM (3aMKHYTOM )
ANEKTPUYECKON Lenu. MOIIHOCTh UICTOYHHKA TOKAa. KOpoTKOe 3amMmbIKaHUE.

KoHnnieHcaTop B 1enu mocTOsIHHOTO TOKa.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIEPMETpP, BOJBTMETP,
peocTar, CYETUHK IEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

W3mepenne cuiibl TOKa U HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSOKEHUS] JJIL  PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT COITPOTUBIICHHUS ITPU MTOCTOSTHHOM HAIPSIKEHUU.

[Ipssmoe n3mepenue DJ{C. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO JIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Cnioco0ObI coeTMHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY MOJIOCAMH HCTOYHUKA TOKA OT CHJIBI TOKA B
ETH.

Yuenuueckuit sxkcnepumenm, nabopamopusie pabomot, nPAKMUKYM.

HccnenoBanmne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JIaMITIbl HAKAJIMBAHUSA.

YBenuueHue npeena u3MepeHus amrnepmeTpa (BOIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanue 3apucumoct D/IC ranbBaHUYECKOT0 31€MEHTa OT BPEMEHH IPU KOPOTKOM
3aMBIKaHUH.

WccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXTY TOJFOCAMHU HCTOYHUKA TOKA OT CHJIBI TOKA B
TN,

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunwix cpeoax.

DNeKTpUUYecKass MNPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DNeKTpUUYeCKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBomauku. CoOCTBEHHass W TMPUMECHas MPOBOJUMOCTH IOJTYIPOBOIHUKOB.
CaoticTBa p—Nn-nepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKHI TOK B AJEKTPOJIUTAX. DJIEKTPOIUTHYECKAS JUCCOLUAIMS. DIEKTPOIIH3.
3akonsl dapajes A 3AEKTPOIIN3a.

OneKkTpuueckuii Tok B Tra3ax. CaMOCTOATENbHBIH M HECAMOCTOATENbHBIA pa3psii.
Paznuunble TUIIBI caMoOCTOSATENBHOTO pa3psaa. Monnus. [lnazma.

TexHu4yeckue yCTPOHMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra3opa3psaHble JIaMIIbl,
AJIIEKTPOHHO-JTy4YeBass TPyOKa, MOJYIPOBOJHUKOBBIC TMPHOOPHI: AUOM, TPaH3UCTOP, (HOTOIUOI,
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CBETOAMOM, TajbBaHMKA, pPaQUHUPOBAHME MEAM, BBIUIABKA AIIOMMHHUA, DJICKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 3eKTpoau3a Papazes.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeul, npakmuxym.

Hab6monenue anexrpoinusa.

N3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHue 3aBUCUMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b! u3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHbIE  IOTPEIIHOCTH  MU3MepeHud  ¢uiznyeckux BeauuyuH. OIlLieHKa TIpaHull
IIOTPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIECIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BEITUYHH,
NPOBEpPKA IMPEUIOKEHHBIX TUINOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHUYECKHX pa3jeiax
«YYeHNYEeCKUH IKCIIEPUMEHT, J1JAOOpaTOpPHbIE pabOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢puszuku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIepKATeNbHbIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmnovie nonamus, C6A3aHHbIE C UYUEHUEM MEMOO006 HAYUHO20 NO3ZHAHUAS
ABJIEHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHbIE
npuOopsbl, udposas 1adopaTopusl.

Mamemamuxka: peunieHue cucteMbl ypaBHeHuiM. JluneiiHas ¢yHkuus, mnapabona,
runepooa, ux rpaduku u cBoicTa. TpuroHomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MNPOEKIUM Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe JBUKEHHE B KUBOU mpupoae, Audpdys3usi, ocMoc, TEMmI000MeH
KUBBIX  OPraHM3MOB, TEIJIOBOE  3arpsi3HEHHE  OKpY)KaloIled  cpenbl,  YTHIM3AIUs
OMOOpPraHNYECKOro TOIJIMBA JJISl BHIPAOOTKH «TEIIOBOM» M 3JEKTPOIHEPTUH, MTOBEPXHOCTHOE
HaATSDKEHHE U KallWJUIpHbBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUSI B )KUBOI MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOoJIy4eHHe HaHOMAaTEPHUAJIOB, TEMJIOBBIE CBOMCTBA TBEPABIX TE, )KUJIKOCTEN U
ra3oB, JKUIKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOJIUTHUYECKAs
JYCCOLIMAINs, TaJIbBAaHUKA, JIEKTPOHHAs MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPbI, 0apOMETpP, TEPMOMETD.
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Texnonozusa: npeodbpa3oBaHue ABUKEHHUM C UCIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
JKUAKOTO TPEHMsT B TEXHUKE, CTATUYECKUE KOHCTPYKIMM (KPOHIUTEWH, peméryaTsie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAaHUKHU B TEXHUKE (TUPOCKOI, BOJIOMET
U JIpyTue), ABUraTellb BHYTPEHHEro CropaHus, mapoBas TypOHWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJULIMOHEP, TEXHOJOTUU IIOJIyYEHUSI COBPEMEHHBIX MAaTepuaioB, B TOM 4HCIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTWH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3€MJICHUE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHUKOBBIE TPUOOPHI, raIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMopeiicTBuEe NOCTOSHHBIX MAarHUTOB U IMPOBOJHHUKOB C TOKOM. MarHuTHoe IOJe€.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
WHIYKIHUU.

MarautHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KAaTYIIKU U KPYTOBOTO
BUTKa). OnbIT Opcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuwina Jlopenna, e€ HampaBlieHWEe W MOJIyJb. JIBUKEHUE 3apsHKEHHON 4YacTHUIbI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenua.

MarnutHoe nosje B BeuiecTBe. @eppoMarHeTHKy, napa- U JUaMarHeTUKH.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKHUE NPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, JIIEKTpOJABHUraTesb SKoOu, yCKOpUTEIn
3JI€EMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHAYKIMA MarHATHOTO TIOJIST TIOJIOCOBOTO M MOJKOBOOOpPa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaprtuna 7nuHWI MarHUTHOW WHIYKIMU TOJS JUIMHHOTO TIPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIIKH C TOKOM.

B3aumozgeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBr>keHus My4yKa 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUTT AEHCTBUS SIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MAarHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

WccnenoBanre MarHUTHOTO TOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue 1eicTBUSI TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Amrmepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OrnpenenieHre MATHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.
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SBneHNE HNEKTPOMAarHUTHOW WHAYKIMH. [loTok BekTopa MarHUTHOM WHAYKIMU. DJC
MHAYKIHMH. 3aKOH JIEKTpOMarHuTHo! nHaykuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBUKYIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karylika HMHAYKTHBHOCTM B ILI€NM IOCTOSSHHOIO TOKa. SIBneHue
camouHaykiuu. IJ1C caMOMHAYKIIWH.

OHeprusi MarHuTHOTO MOJIs1 KATYHIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE I0JI€.

TexHuueckue ycTpoicTBa U TEXHOJIOIMUECKUE TPOLECCHI: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT 3JIEKTPU3ALMU TeJl IIPU ABMKEHUH B MAarHUTHOM I10J1€ 3EMIIH.

Hemoncmpayuu.

HabGntonenue siBiieHUst 3JIEKTPOMArHUTHOM UHTYKIIUH.

Hccnenosanue 3aBucumoct J/]C MHAYKIIUU OT CKOPOCTU U3MEHEHHSI MArHUTHOT'O ITOTOKA.

[IpaBuio Jlenna.

[Tagenune MaruuTa B alFOMUHUEBOM (MeIHOM) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu J/1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CUJIbI TOKa B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON MHAYKITUH.

Ornpenenenre UHAYKIIMA BUXPEBOIO MATHUTHOT'O MOJIS.

HccnenoBanue siBIEHUS CAMOMHIYKIUU.

COopka Mozenu 3NIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cucrema. CBoOOIHEIE KOJIEOAHHUS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpPaHEHNs MEXaHUYECKON SHeprun). BeIBo AMHAMHYECKOTO
OTMCaHUsI TAPMOHUYECKHUX KOJICOAHUH U3 UX YHEPTeTHUYECKOTO M KWHEMAaTUUECKOTO OMMCAHUS.

Amrutyaa u ¢aza konebanuil. CBsi3p aMIUIMTYABI KOJ€OAHUI MCXOJHON BEIMYUHBI C
aMIUTMTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon u yactota konebanuii. [lepuon Maneix cBOOOJHBIX KOJIeOaHU MaTeMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KoNeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOM KPUBOM. ABTOKOIE0aHUs.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kayellu,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KoaebaTeTbHOTO ABMKCHHUS.

Habmronenne He3aBUCHMOCTH TepHO/Ia MaJIbIX KOJeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux KoJaeOaHUi 1 3aBUCUMOCTH MEepHOJa CBOOOTHBIX KoJeOaHu
OT COMPOTHUBIICHUS.
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HccnenoBanue konebaHW Tpy3a Ha MACCUBHOM TPYKHHE C IEIbI0 (HOPMHUPOBAHHS
npecTaBiIeHu 00 HeanTbHONU MOJIENTU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIeOaHHUIX IPpy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KojaeOaHUH HUTSHOTO U IPY>KUHHOI'O MasiTHUKOB.

N3yueHne 3aKOHOB JBM)KEHUS Teja B X0Z€ KoleOaHUH Ha yIIpyroM IojBece.

W3y4eHne nBUKEHHS HUTSHOTO MAsTHHKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAIOMIMX KOJICOaHUA.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumnele Koedanus.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATBHOM
kosiebarenbHoM KoHType. Dopmyna Tomcona. CBsi3p aMIUIUTYABI 3apsia KOHAEHCATopa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJ€ATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamolue 3JIeKTPOMarHuTHble KosieOaHUsl. BBIHYXJEHHbIE 3JIEKTPOMArHUTHbBIE
KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCT NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE U JIEHCTBYIOILEE
3HaYCHHE CUJIbI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POpMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconJaJIbHBIN NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIENIM CUHYCOUJAJIBHOTIO IIEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe3oHaHc HanpsuKkeHui.

WneanbHblii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHUe IEKTPUIECKOM
DHEPIHUH.

OKOJIOTUYECKHE PHUCKU TPHU IMPOU3BOJACTBE 3JIeKTposHepruu. KynbTypa wncnosb30BaHus
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeiay.

Hemoncmpayuu.

CB00OIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTU U €MKOCTH KOHTYpa.

OcumsutorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.

BriHyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsl.

Pe3ucrop, karyika HHAYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI'0 TOKA.

Pe3onaHc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYCTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHchopMaTopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, nPAKmMuKym.

Nzyuenune tparnchopmaropa.
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HccnenoBanne NEPEMEHHOTIO TOKA 4epes3 IOCIEN0BAaTEIBHO COSAMHEHHBIE KOHICHCATOD,
KaTyIIKYy U pE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHble 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX pacrpocTpaHeHus. [lomepedynsle M IponobHBIE
BOoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeloMIIeHUe, UHTephepeHIs U AU(PaKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTPaXEHHME, IPEIOMIIEHHE, IOJspU3aLys,
uHTephepeHIus U TudpaKiius.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHUIMIIBI paguOCBS3U U TeIeBUACHUA. Pagronokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatOIIel Cpeibl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NMPHUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TEJIEeBH30p, aHTeHHa, Tenepon, CBYU-meup, ynabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoOCTPAaHEHHUE MONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

HaGnronenue oTpakeHus ¥ MpeaoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HabGmronenne cBsi3M IpOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOH U YacTOTOM
KoJIeOaHU .

HccnenoBanne  CBOWCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKE€HUE, IIPEIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

OO6HapyxeHne HH(PPaKpacHOTo U YIbTPa(hHOIETOBOrO U3ITy4EHHH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomol, PAKMUKYM.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMONMHENHOE pacCIpOCTpaHEHUE CBETa B OJHOPOIHOM cpene. Jlyu cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHMs cBera. [locTpoeHue M300pakeHUH B IUIOCKOM
3epkane. Cepudeckue 3epkaia.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMJICHHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mnpenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
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COOTHOUIEHHUE JUIMH BOJIH NPU NEPEXOJE MOHOXPOMATHYECKOIO CBETa Yepe3 I'PaHMIly pasjeiia
JBYX ONTUYECKUX CPE.

Xon nyueit B nmpusme. ucnepcus ceera. ClioxkHBbINH coctaB Oenoro ceera. L[Ber.

ITonnHOE BHyTpeHHEee oTpakeHue. IIpenenbHblil yroi MoJaHOro BHYTPEHHETO OTPasKEHUSI.

CoOuparomue U paccewBaromue JuH3bl. ToHkas smH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKAasl CUJIa TOHKOM JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PAacCTOSHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTENs PETOMIICHHUS.

®opmylia TOHKOHM JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOLIEALIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ IIaBHOM ONTHYECKOM OCH.
[TocTpoeHue n300paxeHMt TOUYKH U OTPE3Ka MPSMOM B COOMPAIOINX U PACCEHBAIOIINX JTHH3AX U
UX CHCTEMaX.

Ontuueckue nmpudopsl. Paspematoniast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Hutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTeP(GEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl Kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOHCTBA M TEXHOJIOIMYECKHE IPOLECCHl: OYKM, JIyla, IEpHUCKOIL,
¢doToannapar, MUKPOCKOII, TPOEKIIMOHHBIN arapar, IPOCBETICHUE ONTUKH, BOJIOKOHHASI ONITHKA,
T paKIMOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue NpeloMIICHUS CBETA.

HaGroeHue nmosiHoOro BHyTpeHHEro OTpakeHust. Mojienb CBeTOBO/IA.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6monenue narepdepeHimm ceera.

Habmtoienue BETOB TOHKUX TMIIEHOK.

HaGnronenue nugpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

HaGnronenue mudpakiimoOHHOTO CIIEKTPA.

HabGmonenue qucnepcun cBerta.

Habmroienue nosisipuzanuu cBeTa.

[TpuMmeHeHre NoaSpOUI0B ISl U3YYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSTHUS OT BeLECTBA (Ha MpUMeEpe KUAKHX
JIUH3).

N3mepenune pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIHH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKajia U JIMH3bI.

[Toryuenue n300paxeHUs B CUCTEME U3 JIBYX JIMH3.
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KoHcTpynpoBaHHUE TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiuu, HHTEpPEpeHINN U MOJIIPU3AIUU CBETA.

N3ydeHue nosipu3aluy CBETa, OTPAXXEHHOIO OT NOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepGEpeHIINN Ja3€PHOTO U3TYICHUS Ha BYX LIEIIAX.

Hab6mronenue nucnepcum.

HaGnronenue u uccnenoBanue AUGppakuOHHOTO CIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tonydyenue cniekTpa U3ydeHHs CBETOAMOAA IPU OMOIIM 1U(PAKIIMOHHOHN peIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH.

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  [IpeoOpasoBanuss  Jlopenua.  YcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKpallleHue
JUIMHBI.

OHEeprus U UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs13bp MaccChl € SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.

TexHHUeCKHuEe YCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHII.

Y4eHn4ecKknuii IKCIIEPUMEHT, TJa00opaTOpHbIE PabOThI, MPAKTUKYM.

Omnpeznenenne UMITyJIbCA U DHEPTUU PEIATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKkynapnuo-60iHno80il 0yaiusm.

PaBHOBECHOE TeIUIOBOE M3iIyueHHE (M3JydyeHHe aOCOIIOTHO 4YEPHOro Tena). 3aKoH
cMmenienus Buna. ['unoresa Ilnanka o xBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHsl poToddpdexra. YpaBHeHue DUHIITEHHA
st poroaddexra. «KpacHas rpanuna» Gorosddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHHE CBETa Ha aOCOJIIOTHO MOIJIOILAOLIYI0 H
a0COJIIOTHO OTpakaroIyto nmoBepxHocTh). OnbiTel [1. H. JleGenena.

BomnnoBeie cBolicTBa yactul. Bomnel ne bpoiia. inHa BosHBL e bpoiinsg u pasmepsl
00J1aCcTH JTOKaU3aiK ABIKYIIeicsa yacTuibl. KopmyckynsipHo-BoIHOBOM AyanusM. Judpakuus
AJIEKTPOHOB HA KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéaHoctei I elizendepra.

TexHUuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CHEKTPOMETP, (OTOIEMEHT,
dboTogaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas 6aTtapesi, CBeTOAHO/I.

Hemoncmpayuu.

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeronuon.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.
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N3mepenne nmocrosinHol [lmanka Ha ocHOBe nccnenoBanus Gorodddexra.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO OT HANPSIKEHUS.
Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Toctynatsl bopa. M3nydenue u moriomieHne (GOTOHOB MPH MEPEXOJe aToMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEW SHEPIHHM aTOMa BOJOPOAa.

CnoHTaHHOE U BBIHYKJEHHOE U3yuyeHue ceera. Jlazep.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CHEKTPaJIbHbIM aHaINU3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Habunronenne nuHelyaThIX CIIEKTPOB.

YCTpoKCcTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLUX YACTHILL.

Ornpezenenne IJIMHbI BOJHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Habmroienue nuHeivyaToro cexkTpa.

HccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOI0 BOJOPOAAa U M3MEpPEHUE NOCTOSTHHOU
Punbepra.

Tema 3. Qusuka amommno20 A0pa u 31eMeHMAPHHLIX YaACHUY,.

Hyxnonnas moxens simpa ['eiizendepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PannoaktuBHOCTh. AJbha-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHE.

3aKOH paguOaKTHBHOIO pacnaga. PaavoakTtuBHble n30TONBl B npupone. CBolicTBa
VMOHM3UPYIOLIETO U3JIy4eHHs. BiIusHue paaroakTHBHOCTH HA KUBbIE OpraHu3Mbl. ECTECTBEHHBIN
¢don uznyuenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl spa.

Anepubie peakuuu. Jlenenne wu cuHte3 sanep. Snepueie peaktopbl. [IpoGnembl
YIPaBIsSEMOro TEPMOSAEPHOTO CHHTE3a. OKOJIOTMYECKHE AacCMeKThl pa3BUTUS  sIEPHOM
DHEPrETHUKHU.

MeToapl perucTpalnny U UCCIEA0BaHUS AIEMEHTAaPHbBIX YaCTHII.

@yHIaMEHTANIBHBIE B3aUMOJCHCTBUSA. baprnoHsl, Me30HBI U JIenTOHHI. [IpencraBnenue o
CranpaptHoil Mogenu. KBapk-TirooHHast MOJEINb apOHOB.

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

EnuncTBO Qusnyeckoil KapTUHBI MUpa.

TexHuuyeckue ycTpoicTBa M TEXHOJIOTMUYECKHE IMPOIIECCHl: JO3UMETp, kamepa BuibcoHa,
AIEPHBI  pEeaKTop, TEPMOSACPHbI peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAS
TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETPA.

N3yuenune normomenns 6eTa-4yacTUIl ATFOMUHAEM.

Pa3pnen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH.
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Otansl pa3BUTHA acTpoHOMUU. [IpuKknanHOe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX OOBEKTOB.

Metonpl acTpoHOMHYECKHX uccienoBaHuil. COBpEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
panuoTeNecKonbl, BHEATMOC(HEpHas aCTPOHOMHUSI.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bl, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. McTounuk sneprun ConHia v 3BE31.

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. J[Marpamma «CIeKTpaabHbIM KJIACC — CBETUMOCTBY.
3BE3/1bI INIABHOW MOCIEA0BATEIIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAEHNHU U 3BoIoLMU CoJlHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B I'anaktuke. Tumnbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habumonenus 38€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BAaHUEM KOMIIbIOTEPHBIX
IPUIOKEHUH JUISI ONIPEIETICHUSI TI0JI0KEHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3iusi CeBepHOro MoyIapus 1 sipkue 3BE3/bL.

Habmronenus B Teneckon JIyHbl, TIaHeT, TYMAaHHOCTEH U 3BE3THBIX CKOIICHUH.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3Mepenust (U3NUECKUX BETUYHUH C UCTOIH30BAHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.

[IpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH,
IIPOBEPKa IMPEAJOKEHHBIX TMIOTEe3 (BHIOOpP M3 pabOT, ONMHMCAHHBIX B TEMATHYECKUX paszernax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIE paObOThI, TPAKTHUKYM)).

O0o0maroniee noBTOpeHUE.

OO6oOuieHne W cUCTeMaTH3alMs  CoJAep)KaHMs — pas3fieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOIMHAMHKAY», «IJIEKTpoAuHaMuKay, «KonebGaHHUsS M BOJHBIY,
«OCHOBBI CIEIUANIBHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «INEeMEHTHI
ACTPOHOMHUHU U aCTPOPUBUKI».

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cepax esTeTbHOCTH YellOBEKa, POJIb U MECTO (PM3UKHU U aCTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHON, CHUCTEeMATH3UPYIONIEH, OOBSICHUTEIHLHON W
IPOTHOCTUYECKON (QYHKUUH (U3NUECKO TeopuH, poib PU3NUECKON Teopuu B (OPMHPOBAHUU
npecTaBiIeHut 0 prU3nUecKoi KapTUHE MUpa, MECTO (PU3NUECKOI KapTHHBI MUpa B 00ILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.
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N3yuenne kypca pusuku yriny0iaEHHOTO ypoBHS B 11 Kitacce OCYIIECTBISETCSA ¢ YUETOM
COJIEP)KATENbHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpedmemmuvie nonamus, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIC
npuoOopsI, IU(poBast 1ad0paTOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIHU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPHUTIOHOMETPUYECKOE TOXKIECTBO. BeKTopbl M uX
NPOCKIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. I[IpOM3BOJHBIC 3IIEMEHTApHBIX (YHKIIHMA.
[Tpu3Haku o100 TPEYTOJILHUKOB, ONPEAeICHNE TUIOMAAN TUIOCKUX GUTyp B 00bEMa Tell.

Buonozusa: >nextpudeckue sBICHUS B )KUBOU PUPOIE, KOJIeOAaTEIbHbBIE TBUKECHUS B JKUBOU
IOpUPOJe, SKOJIOTUYECKHE PHUCKH TPU MPOHU3BOJCTBE DSJICKTPOIHEPTHUH, 3SICKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIoIIeH cpelibl, YIbTPa3BYKOBas NWAarHOCTUKA B MEIUIIMHE, ONTUYECKUE
SBIICHUS B )KMBOU MIPUPO/IE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAIZIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

T'eozpaghusa: marHuTHBIE TOIIOCA 3€MIIM, 3aJI€KU MArHUTHBIX pyl, POTOChEMKA 3eMHOMN
MOBEPXHOCTH, celicMorpad.

Texnonozus: MpuMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATENb
Slxo0Ou, TreHepaTOp TMEPEeMEHHOTO TOKA, HWHAYKIHOHHAs TIe4Yb, JHHUM OJIIEKTponepeaad,
JeKTPOABUTATENb, pajap, paAUONPUEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-meup,
yIbTPa3ByKOBasi IHMArHOCTUKA B TEXHUKE, MPOEKIHMOHHBIA ammapar, BOJIOKOHHAsl OITHKA,
conHe4Has Oarapesi, CIyTHUKOBbIE MPUEMHUKH, S/IEPHAsi JHEPTeTUKA U IKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHS.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM  POCCUHCKOro  OOILIEeCTBa,
paclIupeHre KU3HEHHOT'O OIbITa U ONbITA AESITEIBbHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaxX I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEHCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKLIMSAMU U Ha3HAUECHUEM;

® TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e c(pOpMHUPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHHE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM DPOCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

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

e CrocOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEILIEHHs], OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;

® OCO3HAHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOrO Oy1yILIEroO.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAy4yHOTrO TBOPYECTBA,

npuCyIIero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHATbHONU IESTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyyIeit
npodeccuu U pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIJIaHbI;

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

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHME IJIOOATBHOTO XapakTepa

HKOJIOTUYECKUX MPOoOiIeM;
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IJIAHUPOBAHUE U OCYILECTBIICHUE EUCTBUM B OKPYXKAIOLIEH CPelle Ha OCHOBE 3HAHUS
LieJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpEeHHE OIbITa JEATECIBHOCTH HKOJIOIMYECKOM HAIpPaBICHHOCTH Ha OCHOBE
UMEOIUXCs 3HaHUH 10 (pU3HKe.

IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YUEHUS
(GU3UKKM  OCYIECTBIIATH  NMPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJBbHBLIC yqeﬁnble JeHCTBUA

ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTENIbHO (OPMYIUPOBATh U aKTyaIU3UPOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNENATh UEIHU ACSITEIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISIBJISITH  3aKOHOMEPHOCTH U TIPOTHBOPEYHS B pacCMaTPUBAEMbIX (DHU3MUCCKHUX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS TPoOJIeMbl C y4ETOM aHauM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBHUSX pPEaTbHOrO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Ppa3BUBATb KPCATHBHOC MBIIIJICHUEC IIPU PCIICHHUHU KU3HCHHBIX HpO6JICM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKU;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(GU3HKHM, CIMOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIEHOMY TIOMCKY METOJIOB
pemieHuss 3anad  (U3MYECKOTO COJEp)KaHUs, MPUMEHEHHIO Pa3UYHBIX METOOB
MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYallUIX, B TOM YHUCIIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W WM aKTyaJIM3MPOBATh 3aJady, BBIJIBHTATh
TUMOTE3Y €€ pelIeHus, HAXOIUTh apTyYMEHTHI IS I0Ka3aTeIbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCIIOBHUSX;

26



CTaBUTH U POPMYIHPOBATH COOCTBEHHBIEC 33]a4i B 00pa30BATEIbHON NEATENLHOCTH, B
TOM YHCJIC TIPHU U3YUYCHHUH (DUBUKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETh MMEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEACITSILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE OJIXObl U PEIICHHUS,

CTaBHUTb HpO6JICMBI " 3a7la4u, JOIMYyCKAarIHEC AJIbTCPHATUBHBIC PCIICHU .

Paborta ¢ unopmanmeii:

BJIQJICTh HABBIKAMH ITOTYYCHHS HHPOPMAITUU (U3HYECKOTO COJICPIKAHUS U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSTEILHO OCYIIECTBISATh IMOUCK, aHATN3, CUCTEMATH3AIHI0 U
MHTEpHpeTanrio HHPOPMALIUU Pa3THYHBIX BUIOB U (OPM IMIPEIICTABICHHS;

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

UCIIOJIB30BaTh CPEICTBA MH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCLICHHMH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX W OpPraHM3AlMOHHBIX 33a1ad C
coOiroficHHeM TpPeOOBaHUH  APrOHOMHUKHM, TCEXHHUKH O€30IIaCHOCTH, TI'MTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B PA3IUYHBIX (dopmarax ¢ ydeTom
Ha3HAuYeHUS MHPOPMALMU U IEIEBOW ayAWTOPUH, BBHIOMpAs ONTUMAIbHYIO (Gopmy
HpeIlCTaBJ'IeHI/ISI nu BI/I3yaJII/I3aIII/II/I.

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

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOM JESTEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IUKTBHI;
Pa3BEPHYTO M JIOTMYHO M3J1araTb CBOKO TOYKY 3PEHUS C MCIOJB30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U HHINBUAYAIbHOU paOOTHI;
BBIOMPATh TEMAaTHKY M METOJIbl COBMECTHBIX JECHCTBHM ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPIAMHHUPOBATH
JEUCTBUS MO €€ JOCTHXKCHHUIO: COCTaBIIATH IUIAH JEHCTBHUM, pacHpencssaTb POiIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHMBATh KAyeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YacTHUKAa KOMaHIbl B OOIIUI
pe3ysbTarT Mo pa3paboTaHHBIM KPUTEPUIM;

IpeaiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UAECH C MO3ULIMHA HOBU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISATh IMO3UTHUBHOE CTPATETMYECKOE ITOBEJICHHWE B PA3JIMYHBIX CUTYAlMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATE MMO3HABATCIIBHYIO ACATCIIBHOCTD B obnactu (1)I/I?>I/IKH n
ACTPOHOMMUHU, BBIABJIATDH HpOGJ’ICMBI, CTaBUTb U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIC 3aaa4uu;
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CaMOCTOSITENIbHO COCTABJIATH TUTAH PEIICHUS] pACYETHHIX M Ka4eCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YUETOM HMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPENOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacmupsaTh paMKH y9eOHOTO MPpeMeTa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peIIeHHE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHWIO ¥ TPOSIBICHUIO JPYAWIMH B 00JAaCTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJIJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMH IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIMTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCTIOJIB30BaTh MPUEMBI pe(IICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHHKEHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPUHUMATH ce0sl, TIOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nponecce AOCTUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOTPaMMBbI IIO (1)1/131/11(6 JUIA

YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/IH y O6y‘IaIOIJ_[I/IXCH COBCPHICHCTBYCTCA SMOIMOHAIBLHBIN
HUHTCIIJICKT, npennonaralomnﬁ C(i)OpMHpOBaHHOCTBI

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSIHHE, BU/IETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOW SMOIIMOHATILHOM cepbl, OBITh
yBEpEHHBIM B ce0e;

CaMOpEeTyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOIb,  yYMEHHE  INPHUHAMATH
OTBETCTBEHHOCTB 32 CBOE IMOBEICHNE, CIIOCOOHOCTH aJalITUPOBATHCS K YMOIIMOHAIBHBIM
U3MEHEHHSIM H MIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlM¥, BKIIIOYAIONIEH CTPEMJICHHE K JOCTHIKCHHUIO LEIU U YCIEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;
OMIIaTHuH, BKJ'IIO‘-IaIOHICfI CHOCOOHOCTH MOHUMAThH OSMOIHNOHAJIIBHOC COCTOSIHUEC PYTUX,
YYUTHIBaTh €r0 TIPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO W
CONEPEIKUBAHUIO;

COIIMaJIBHBIX HAaBBIKOB, BKJIOYaIOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOIICHHUA C
JIPYTUMHU JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTtbh KOH(IUKTHL.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 knacce npenMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:
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NOHUMATh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTUYECKOH, 3KOJIOrMYECKOH,
COLMAJIIBHOM M ATUYECKOH c(epax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKH B
COBPEMEHHOM HayYHOU KapTHUHE MUPA, 3HAYECHUE OIIUCATEIbHOU, CHCTEMAaTU3UPYIOLLEH,
OOBSICHUTEIBHOM M IPOTHOCTUYECKOM (QyHKUMI (PU3MUECKOM TEeopHuH — MEXaHHKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMHKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
npecTaBiIeHU 0 (PU3NIECKOI KapTHHE MUDA;

pas3yinyaTh yCIOBUS IPUMEHUMOCTH MOAeel (PU3NYEeCKUX Tl U MPOLECCOB (SBICHUMN):
MHEepLHaIbHas CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEJIO, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOTHOE MajieHne, abCOM0THO ynpyras aedopmanus,
a0COJIIOTHO YIpYroe u abCOJIIOTHO HEYIPYIO€ CTOJIKHOBEHMSI, MOJEIH ra3a, KHUIKOCTU
U TBEPAOTO (KPUCTAUIMUECKOI0) TeJa, UACAIbHBINA T'a3, TOYCHUHBIA 3aps]l, OJJHOPOIHOE
AEKTPUYECKOE I10JIE;

pa3nuyarh YCIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYEHHOCTH
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXaHMYECKHUE IIPOLECChl W SBJICHMS, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHMSI WU 3aKOHBl MEXaHUKU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWDKEHUS, (POPMYSBI KMHEMAaTHKH PaBHOYCKOPEHHOTO IBM)KEHUS, MPeoOpa3oBaHUS
["anunes a1 CKOPOCTH U IEPEMELEHMS, 3aKOHBI HpI0TOHA, IPUHLINAIT OTHOCUTEIBHOCTH
["anmunes, 3aKOH BCEMUPHOIO TATOTEHHs, 3aKOHBl COXPAaHEHMsI UMIIyJbca U
MEXaHUYECKOM 3HEpruH, CBsI3b pabOThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW 3HEpIuu,
yCIOBUS paBHOBECUs TBEPJAOro Tejia), IPU 3TOM MHCIOJIb30BaThb MaTeMaTH4YecKoe
BBIPQ)KEHUE 3aKOHOB, YKa3blBaTh YCIOBHMS HPUMEHUMOCTH (PU3UYECKUX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXpaHEHUsSI UMITYJIbCAa M1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJIECHUS, UCIOJb3YsI OCHOBHBIE
nosioskeHnss MKT u 3akoHBI MOJIEKyIIpHON (PU3UKK U TEPMOJIMHAMUKY (CBSA3b AABJICHUS
UJCAIBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpruedl TEIUIOBOIO [JBHMKEHUS U
KOHIIEHTpaLUeH ero MOJIEKYJ, CBsI3b TEMIIEPATypPhl BELIECTBA CO CPEAHEN KHHETHUYECKON
SHEprueil TEeIUIOBOTO JBMKEHMSI €ro YacTHll, CBS3b JaBJICHHSA HACAIBHOIO rasa ¢
KOHIIEHTpaLMEN MOJIEKYJI M €0 TeMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHna,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS YHEPIMH B TEIIOBBIX IIPOLIECCAX),
IIPY 3TOM HCIIOJIb30BATh MaTEMATHUYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBATh YCIIOBHS
IPUMEHUMOCTH ypaBHeHMsI MeHeneeBa—Knanelipona,

aHAJTM3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIE
MIOJIO’KEHHUS M 3aKOHBI AIEKTPOJINHAMUKH (3aKOH COXPAHEHMsI DJIEKTPUUECKOIO 3apsia,
3akoH KyloHa, NOTEHMAIBHOCTD AIEKTPOCTATUYECKOTO MOJISA, IPUHIIMII CYIIEPIIO3UIINU
AIIEKTPUYECKUX TTOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUUYECKH Ba)KHbIE COOTHONICHMsS: 3aKOHbI OMa i ydacTKa LIeNU U JJis
3aMKHYTOM 3JIeKTpudecKoi 1enu, 3akoH Jlxoyns—Jlenua, npasmia Kupxroda, 3axoHb
®dapanes 15 JIEKTPOTU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCH] U SIBICHUS, HCIIONIb3Ysl BEJIMYMHBI: TIEpEMEIICHHUE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBICHUE,
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NOTEHIMAJbHAs DHEPIus, KUHETUYECKas SHEprusi, MeXaHudeckas 3Heprusi, pabora
CUJIBL, ICHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJla TAKECTH, CUIIA YIIPYTOCTH, CUJIA TPEHHUS,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHS Tea ¢ 3eMIIEH BOJIM3U €€ MOBEPXHOCTH, SHEPTUS
ynpyroid aedopManiu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TeMIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UICATBHOTO OJIHOATOMHOTO Tra3a,
paboTa uaeanbHOrO ra3a, OTHOCHTENbHas BIaXHOCTh Bo3nyxa, KIIJl upeampHOrO
TEIUIOBOTO JIBUTATElIs; IEKTPUYECKOE I0JIE, HANPSKEHHOCTD IEKTPUYECKOrO IOJIA,
HANpPsDKEHHOCTH TIOJISI TOYEYHOrO 3apsiia WM 3apspKEHHOTO 11apa B BakKyyMe W B
JUDJIEKTPUKE, IOTEHLHAN DJIEKTPOCTaTUYECKOrO IIOJSA, PA3HOCTh IOTCHIMAJIOB,
AJIEKTPOJBIIKYILIASL CUJIA, CHJIA TOKA, HAIPSHKEHHE, MOIIMHOCTb TOKA, JJIEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHIEHCATOpa, COMPOTUBIICHUE YYACTKA LENH C 0CIEA0BATEIbHBIM
U IApaUICIBbHBIM  COEIUHEHUEM PE3UCTOPOB, DJHEPIUs BIEKTPUUYECKOrO  ITOJIS
KOHJICHCATOPa;

00BSICHATH 0COOCHHOCTH MPOTEKAHUS (PU3NIECKUX SBJICHUN: MEXaHHMUECKOE JIBHKCHHE,
TETUIOBOE JIBM)KEHUE YaCTHII BEIIECTBA, TETNIOBOE PABHOBECHE, OPOYHOBCKOE TBM)KEHUE,
mudQy3us, HWCIapeHrue, KUIEHUE W KOHICHCALWs, IJIaBICHHE W KPHUCTAIUTM3AINA,
HaIIpaBJICHHOCTh  TEIUIONEPENayu, dJJEKTpU3auus Tell, HOKBUIOTCHIMAIBHOCTH
MIOBEPXHOCTH 3apsKEHHOTO IIPOBOJIHUKA;

IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
UCIIOJIb30BAHUEM IMIPSMBIX HM3MEPEHUHM, INpPU OTOM KOHCTPYHMPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh pPe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJE
rpa¢uKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTEH W3MEPEHUH, J1enaTh BBIBOABI IO
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MYECKMX BEIMYMH, TPH 1TOM BBIOMPATH
ONTUMAJIHBIA METOJ] M3MEpEHMsI, OLICHWBaTh aOCOJIOTHBIE U OTHOCUTENIbHBIE
MOTPELIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOJIUTH OIIBITHI ITO ITPOBEPKE MPEIOKEHHON TUITOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIy4YEHHbIE PE3YyIbTAThl U
JieaTh BBIBOJ O CTATyCe MPEMJIOKEHHOM TUIIOTE3b;

coOnroaarh mpaBuia 0e30MacHOro TpyJa HpU MPOBEIEHUU HUCCIECJOBAHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
00opyI0BaHus;

pemath pac4E€THbIE 3aJJa4M C IBHO 3aJaHHOW U HESIBHO 3aJJaHHON (PU3NUECKON MOJIEIIBIO:
Ha OCHOBAaHMU aHAJINW3a YCJIOBHMS OOOCHOBBIBAaTH BBIOOp (DU3HYECKOH MoJeny,
oTBevarolIeil TpeOoBaHUAM 3aauu, IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTYyJaThl (PU3MUECKUX TEOPHH MNpPHU HUCMOIb30BAaHUM MAaTEMaTHMYECKHUX METO0B
pelieHus 3aJad, IPOBOAMTH pPACUYE€Tbl HAa OCHOBAHMM HUMEIOIIUXCSA JIaHHBIX,
AQHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTUPOBATb METOJbl PEHICHUS C YYETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MpUMEHeHUs 3HaHUN U3 Pa3HBIX pa3/iesioB
Kypca (M3MKH, a TakKe HHTEerpalld 3HaHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
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HAy4YHOTO IIMKJa: BbICTpauBaTh JOTHMYECKYIO LIETIOYKY PAcCyKICHHH C omopoil Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UUYECKHE SBICHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS ISl O0BICHEHUS! OCHOBHBIX MPUHIUIIOB PaObOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKIIA/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBAaTh M  OLIGHUBATh TOCJIEICTBUS OBITOBOM M  IPOU3BOJCTBEHHON
NEeSTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C TO3ULUN
9KOJIOTHYECKOM 0e301acHOCTH, [peJICTaBICHUIA 0 paloHaIbHOM
PUPOJIONIONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BAaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEI0OBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCTIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs IOMCKA, TIepepadoTKu
U TIPEIBSIBICHUS YUeOHOM U HAYYHO-TIOMYJISIPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalMU UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHATM3UPOBATh IMOIy4aeMyl0 WH(GOPMAIMIO W OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOIINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINK;
IPOSBIATh OPraHU3aLMOHHBIE M IO3HABATEJIbHbIE YMEHUS CaMOCTOSITEIbHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Yy4EOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B IpYIIE C KUCIOJHEHUEM Pa3IMYHbIX COLMAIBHBIX POJIEH, IUIAaHUPOBAThH
paboTy TIpymmbl, palMOHAIbHO PACHPENEISATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB I'PYIIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHUBAaLMIO K Oynymed npodecCHOHATbHOM — JESATENbHOCTH IO
CIEIUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COLUMUAIBHON U
THYECKON cdepax NesITeIbHOCTH YelloBeKa, Pojib U MECTO (PU3MKU B COBPEMEHHOM
Hay4YyHOW KapTHUHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOM NEATEIBHOCTH YEJI0BEKA U
JalbHEHIIEM  HAy4YHO-TEXHUYECKOM  Pa3BUTHH, 3HAUEHHE  OIUCATEJIbLHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKON (PYHKIUI (usnueckoi
TEOPUH — DJIEKTPOJMHAMHKH, CHEIUAIBHOM TEOPHUH OTHOCUTEIBHOCTH, KBAaHTOBOU
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU NpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOJE;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJjiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
OJIHOPOJIHOE DJJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE TMOJs, TapMOHUYECKHE
KoJeOaHusl, MaTeMaTUYeCKH MAasTHUK, WACAIbHBIA TNPYXKHUHHBIA  MasTHUK,
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rapMOHHYECKHE BOJIHBI, HJI€aIbHBIA KOJeOaTeNbHbII KOHTYp, TOHKAs JIUH3a, MOJeNen
aToma, aTOMHOTO si/Ipa U KBAHTOBOW MOJIEIIU CBETA;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (yHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

AHAIM3UPOBATh U OOBSACHATH SJICKTPOMArHUTHBIE IMPOLIECCHl W SIBJICHMSI, UCIOJIb3YS
OCHOBHBIE TIOJOXEHHUS M 3aKOHBl JJIEKTPOAMHAMUKH M CIIEHUAIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
JlopeHiia, 3akoH 3JEKTPOMArHUTHOM WHAYKIMHU, npaBwio Jlenma, cBsa3p I/C
CaMOMHYKIMH B AJIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCTbIO U3MEHEHMSI CUJIBI TOKA,
MOCTYJIAThl CIIEIMAIBHONW TEOPUH OTHOCUTEIBHOCTH DUHIITEHHA);

AHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS MOJI0KEHUS
KBaHTOBOU (pu3uku (ypaBHeHHE DWHINTEWHA aiusi Gorodddekra, MepBblii U BTOPOH
MoCTYJIaThl bopa, MpUHIUIT COOTHOIIEHUST HeonpeaenéHHocrel [ 'ei3enOepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJ M SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
pPaZMo0aKTUBHOTO pacmaja);

OTKCHIBAThH (PU3MUYECKHUE MPOLIECCH] U SIBICHUS, HCIIOJIB3Ys BEIUYMHBI: HAPSHKEHHOCTD
AIIEKTPUYECKOTO OIS, MOTEHIIMAT AIEKTPOCTATUYECKOTO MO0JIs, PA3HOCTh NOTEHIIMAJIOB,
ANEKTPOABIIKYILAS CHJIA, WHIAYKIHMS MArHUTHOTO IIOJI, MAarHUTHBIA MOTOK, CHIIA
AmMriepa, HMHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHJIAa CAaMOMHAYKIUH, SHEPIUs
MarHUTHOTO TOJISl MPOBOJHUKA C TOKOM, PENIATUBUCTCKUNA UMIYIBC, MOJTHAS SHEPTHUs,
SHEPrusl MOKOsS CBOOOAHON YaCTHUIIbl, SHEPTHsI U UMIYJILC (POTOHA, MACCOBOE YUCIIO U
3apsif s/ipa, SHEPTUs CBS3U Apa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (U3MYECKUX SIBICHUN: DJIEKTPOMArHUTHAS
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIs BOIH, TUPaKIus, TUCTIepCus,
MOJIHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdext (poroaddekr), ansha- u
Oera-pacnasl siep, TaMMa-u3aydeHue saep, GUu3nuecKkue MPUHIUINIBI CIEKTPAIbHOTO
aHayM3a U paboThl J1a3epa;

OTIpeIeNIATh HANpaBlI€HUE MHIYKIIMM MAarHUTHOTO TOJIS MPOBOAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTPOUTH H300paKEHHE, CO37aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, u
pPacCUUTHIBATH €r0 XapaKTePUCTHUKHU;

INPUMEHSTh OCHOBOIIOJIAraloIle aCTPOHOMUYECKUE MOHATHSA, TEOPUU U 3aKOHBI IS
aHanmu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOAINX B 3BE3/1aX, B 3BE3AHBIX
cucTeMax, B MEeXTaJaKTUYECKOU cpesie; ABM)KEHHsI HEOECHBIX TeJl, HBOJIOLMM 3BE3 U
Bcenennolii;

MPOBOANTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIb30BAHUEM
PSIMBIX U3MEPEHUIA, TIPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTaThI
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKHX BEIMYMH B BHAE TpadUKOB C Y4ETOM
aOCONIOTHBIX ~TOTPEIIHOCTe WM3MEPEeHUU, JeNaTh BBIBOABI IO pe3ylbTaTam
UCCJIEJIOBAHMUS,
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MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PU3NYECKUX BEIMYMH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJIOTHBIE W OTHOCHTCIIbHBIC
MOTPEIIHOCTH MPSAMBIX M1 KOCBEHHBIX H3MEPECHUI;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIOKEHHON TUMOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJYyYEHHBIE PE3yJIbTaThl U
JIeTIaTh BBIBOJI O CTATyCE MPEIJI0KEHHON TUIIOTE3bI;

ONUCHIBATh METO/IbI OJYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuiaa 0e30MacHOro TpyJda IPH MPOBEICHUU HCCIICIOBAHHMA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
JEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1a0OPaTOPHOIO
000opyI0BaHuS;

pelaTh pacu€THBIC 33a9H C SIBHO 33JJAHHON M HESIBHO 33JaHHOHN (PU3UYECKON MOIETIBIO:
HA OCHOBAaHWU aHAW3a YCJIOBUS BBIOUPATh (UIMYECKUE MOJEIH, OTBEYAIOIIUE
TpeOOBaHUAM 3a7auu, MIPUMEHITH (POPMYJIIbI, 3aKOHBI, 3aKOHOMEPHOCTHA M TOCTYJAaThI
(U3UYECKUX TCOPUH MPHU HCIIOIB30BAHUM MATEMAaTHYECKUX METOJIOB pEIICHUs 3a/aad,
IIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINUXCS JAHHBIX, AaHAJTU3UPOBATh PE3YyJIbTaThl U
KOPPEKTUPOBATh METO/Ibl PELIEHUS C YUETOM MOIYYEHHBIX PE3YJIBTATOB;

peuaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOINe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieoB
Kypca (U3MKH, a TakKe HHTETrpalMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpoM Ha
M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHHUS,

HCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS JIJIs1 OOBSCHEHHUS OCHOBHBIX IMPUHIIAIIOB pabOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3aPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJIM3UpPOBAaTh W  OLIGHUBATh TOCIEACTBUS OBITOBOM U  MPOU3BOJICTBEHHOU
NEeSTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILIeCCaMH, C TO3UIUN
DKOJIOTHYECKOM 0e30IMacHOCTH, MpEeACTABICHUI 0 paluroHaIbHOM
MPUPOJONOIB30BAHUM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUW HAyKu M
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOTO O0IIeCTBa;

MPUMEHSTh pa3UYHbIE CTIOCOOBI paboThI ¢ HH(pOpMAIUEil GU3NIECKOTO COAEPIKAHUS C
UCIIONIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOIOTHH I TIOUCKa, TIepepaboTKu
U TIpeAbABICHUS YIeOHON U HAYyYHO-TIOMYNSIPHON MH(GOPMAIIUHU, CTPYKTYPUPOBAHUS U
WHTEpIpeTanuy WHPOpMAIU, MOTyYeHHON U3 Pa3UYHBIX UCTOYHUKOB, KPUTHUUECKH
aHAJTM3UPOBATH TMOJTy4aeMyl0 WH(POPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIIUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA MH(HOPMAIIHH;
MpOSIBJIATh OpPraHU3allMOHHBIE M [IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TIPOIIECCE BBIMOTHEHUS MPOCKTHBIX M y4eOHO-
MCCIIeI0BATEbCKUX padoT;

paboTaTh B TpyHIe ¢ UCHOJHEHUEM Pa3IUYHBIX COLMATBHBIX POJIeH, MIIAaHUPOBATH
paboTy TpyNmbl, PANMOHATBHO PACIPEACNSITh JEATeTbHOCTh B HECTaHIAAPTHBIX

33



CUTYallUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKIOrO U3 YYACTHUKOB IPYIIbI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

IOPOSBIATE MOTHBALMIO K Oynymed mnpodecCHOHATbHOM — JIEATENBHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Konrpoabnbsie IIpakTuueckue
n/m Bcero o0pa3oBaTe/bHbIE
padoThbI padoTshI
pecypchbl
Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Utoro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO TEIa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 TepmoauHamuka. TernoBble MalIMHBI 20 1
33 ArperaTHble cocTosiHUS BenlecTBa. DazoBbie 14 1
Mepexobl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE MOJIE 24 1
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4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24
4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazaeny 54
Pasgen 5. PU3UNUYECKHUHI IPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Hroro mo pazaeny 16
PesepBHoe Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MaruuTHO€ 1noJie 14
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckre KoyeOaHus 10
2.2 DNeKTpOMarHuTHbIE KoJieOaHus 15
2.3 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI 10 1
2.4 Onrrka 25 1
Wroro mo pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnosbl CTO ) 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOTHOBOM Ayalln3m 15

4.2 ®duszuka atoma 5

43 ®dwu3nKa aTOMHOTO Spa U 3JIEMEHTapHBIX 5

YaCTHIL
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Hroro no pasneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMeHTHl aCTPOHOMUU M aCTPOPUIUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 duznUecKuil IPaKTUKYM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremartu3zanus 1 0000IIeHUE TPEIMETHOTO
71 COJZIepKaHUs U ONBITA JICITEITLHOCTH, 15
' pUOOPETEHHOTO IPU U3yYSHHUH Kypca
¢uzuku 10 — 11 kmaccoB
Hroro no paszneny 15
PesepBHoe Bpems 10
OBHIEE KOJIMYECTBO YACOB 11O 170 16

ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» ®uzuka. Monekynspaas ¢usuka. Tepmoannamuka, 10 knace/ Msixumes I'.5., CuHAKOB
A.3., O61mecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «[{PODAY; AKiimonepHoe od11ecTBo
«U3narensctBo «lIpocsemienuey;

» ®usuka. DnekrpoauHamuka, 10-11 xkmacesl/ Msikumes 7.5, CunskoB A.3., O6miecTBo ¢
OTpaHUYEHHOU OTBETCTBEHHOCTHIO «/[PODAY; Aknnoneproe oodmectBo «M3mareabcTBo
«IIpocBemienuey;

» ®usuka. Mexannka, 10 knacc/ Makumes I'.5., Cunaxos A.3., O0mecTBO
OrpaHUYEHHOUN 0TBETCTBEHHOCTHIO «/[PODAY; Akiinoneproe odbmectBo «M3narenscTBo
«IIpocBenienuey;

» ®dusuka, 11 kiracc/ Kabapaun O.D., 'mazynos A.T., Opnos B.A. u npyrue; mox
penakiueii [Tuackoro A.A., Kabapaunaa O.®., AkunonepHoe o0mecTBo «M3maTenbeTBo
«[IpocBemienue».

METOAUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
PemvkeBnu A.I1.®Ousuka. 3agaunuk. 10-11 i1.: mocodue it o0meoopazoBar. YupexkaeHu /
A.Il. PemmkeBnmu. — 9-¢ w3am., crepeorun. — M.: Jlpoda, 2010. — 188
Mapon A.E., Mapon E.A. ®usuka 10. Jumaktudeckue marepuansl. Jpoda 2010

IS

Mapon A.E., Mapon E.A. ®usuka 11. [Qunaktuueckme marepuainsl. poda 2010
Caypos 0.A. ®usuka B 10 xnacce: Monenu ypokos: Ku. ans yuurens / F0.A. Caypos. —
M.: IIpocemenue, 2010. — 271 c.
Caypos H0.A. ®usuka B 11 xnacce: Monenu ypokoB: Ku. ans yuurens / F0.A. Caypos. —
M.: Ilpocemenue, 2010. — 271 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NUHTEPHET
KPATKUWE KOHCIIEKTBI 1O ®U3UKE. 10 - 11 KIIACC (B nomoiip "3acTpsiBIIUM B
nytn"). KiaccHas ¢usmka s 0003HaTeNbHBIX [DeKkTpoHHbIH pecype] / http://class-
fizika.narod.ru/10-11_class.htm;
®dusnka. 10 knacc. YueOnble Matepuaisl. Equnas komekius nudpoBeIX 00pa3oBaTeIbHbBIX
pecypcoB [DnekTponHslit pecypce] / http://school-collection.edu.ru/catalog/pupil/?subject=30
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