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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHOM pabodeld IPOrpaMMbI
BocriuTanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranm3anusax Poccuiickoit  ®Dexepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
HPOTrpaMMBl.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBAaTEIIbHOCTh U3YYEHHSI TEM U Pa3JelioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTeH oO0yvaromuxcs. [Iporpamma no gusmke gaér npeacTaBaeHue o LemsX,
coJiepKaHuu, o01ell cTpaTeruy 00y4eHus, BOCIMTAHUS U Pa3BUTHUS, 00YJaIOLINXCS CPeACTBaMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOiaEHHOM YpOBHE.

N3yuenne kypca QuU3MKM yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEATM30BaTh 3aqauu
npodeCCHOHAIBLHON OPHEHTAIMM, HAlpaBJI€HO Ha CO3JIaHUE YCIIOBHM JUIsl NMPOSBICHUS CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B mporpamme mo QusmMke OnpenenstoTcs IUIaHUPYEeMble pe3yJbTaThl OCBOEHHUS Kypca
(bu3uKK Ha YPOBHE CPETHET0 001ero 00pa3oBaHMs: INYHOCTHBIE, METalpeIMETHBIE, IIPEIMETHBIE
(Ha yriyonéaaomM ypoBHe). HaydHo-MeTo10510THUeCcKO OCHOBOM 1)1 pa3pabOTKU TpeOOBaHMIM K
JUYHOCTHBIM, METANPEJIMETHBIM M IPEJIMETHBIM pe3yJibTaTaM OO0y4aroluIuXcs, OCBOMBIINX
nporpaMMmy no (u3MKe Ha ypOBHE CpPEeIHEro ooIero oopazoBaHMs Ha YIriyOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (u3mKe BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3HUKH Ha YIIyOJEHHOM yPOBHE, B TOM YHUCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTEISIMHU (PU3UKU JUIS COCTABJIEHUSI CBOMX Pa0OUYUX MPOTPaMM.

[IporpamMa 1O (U3MKE HE CKOBBIBA€T TBOPUYECKYIO WHHUIMATUBY Yy4yUTeIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pEajU3alud Pa3IMUHBIX METOAWYECKHUX IOIXOIO0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTeIbHON 4acTH
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPUPO/bI, BHICTYNAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBICHUMN, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM ONMpeNeniio XapakTep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHMSI KOCMOCA, IOJY4YeHHs] HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaromerocs, B popMupoBaHue yMEHUIH
NPUMEHSATh HAyYHBIH METOJI TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.



B ocHOBy Kypca ¢u3HKK Ha YpOBHE CpPEeIHEro oO0Iero o0pa3oBaHMs MOJIOKEH Pl UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOIPOCH! KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'YMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriyO6aE€HHOrO ypoBHS Mpeanoaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUH HM3ydEeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmMaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO 1oixo/a. st GU3uKu peannzaius 3TUX NPUHIUIIOB 6a3upyeTcs Ha
HCIIOJIb30BaHNUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa Kak IOCTOSHHO JAeMcTBYIOLIEro (axrtopa
yuebHoro nporecca. [ yriny6in€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3N4EecKoro NpakTUKyMma. B mepBoM citydae mpakTUKyM IIPOBOJUTCS JTMOO B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
HOPOBOJATCS B Ipolecce u3yueHus pasziena (temsl). IIpu sTomM mox paGoTamMum mpakTUKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000MEHHOTO BUIa O€3 MOIIAroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucrema yueHHUECKOTo HKCIEPUMEHTa, 1a00paTOpHBIX padoT U
NpaKTUKyMa Mpe/ICTaBlIeHa €AUHBIM MepeyHeM. BbIOop TeMaTuKu JUIsl 3TUX BHJIOB YIEHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI pacyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 3aaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OJIHOTO pazliesia Kypca, TaK W MHTErpupys NpUMEHEHHE 3HAaHUM W3 pa3HbIX pasfenos. s
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
NpOoTeKaHUs (PU3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KAIOLIEH >KM3HM, TpeOyromue BbiOopa
¢bu3nveckoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHYECKOMY
o0ecreyeHn0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKN T0JKHO OBITh HEOOX0AUMOE J1a00PaTOpHOE 000PYIOBAHUE JUISl BHIIIOIHEHUS YKa3aHHbIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M OOECHEeYUBAET IOCTAHOBKY IEPEUUCICHHBIX B IpOrpaMMme 1o
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOecleyuBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTuyeckue KOMIUIEKThl J1TabOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

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

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TO3HaHUS U  (HOpPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHUE YMEHUN OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUEM (U3NYECKUX 3HAHUM U
HAaYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEJICTABICHUH 0 PO (PU3MKH JJIst pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITebHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJArOTOBKA K JalbHeiIIeMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4deHus Kypca (U3NKA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (DU3UKY, SIIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3UKY U
AIIEMEHTHI acTPOU3UKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKHX OCHOB M MPHUHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJaMHU CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MIOJIyYEHHOTO pE3yJIbTaTa;

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



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpeboBanusmMu @I'OC COO yrinyOonéHHbIN ypOBEHb H3yUEeHHUs YI1eOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMHU  [IPOJIOJKEHHE OO0pa30BaHUS MO CHEHUAIBHOCTSIM  (DU3HKO-TEXHHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaeHHBIN ypOBEHb) HA YPOBHE CPEIHEro o01ero oopa3oBaHus
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Hezpento), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1no Gu3mke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JIElTaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.

Pabouas nporpamma opreHTUPOBaHA HA JIMHUIO Y4€OHBIX TOCOOMIA:

Ouzuka : 10 xmacc : 0a3oBbIi M YIUIyONEHHBIM YpPOBHU : YYE€OHUK [UIS y4allluXcCs
obmieo0OpazoBarenbHbIX opranm3anmii / A. B.. I'paués, B. A. Tloroxes, A. 1. Canenkwuii u np.- 4-
e u3l., nepecMotp.- M. : Berrana-I'pad, 2019. - 464 c.
Ousuka : 11 kimacc : 0a30BbIi W yrIyOJEHHBIA YPOBHH : YYEOHHK JUIS YYaIIUXCS
obmeoOpazoBaTenbHbIX opranusanuii / A. B.. I'paués, B. A. Iloroxes, A. 1. Canenkuii u np.- 4-
e u3l., nepecmotp.- M. : Berrana-I'pad, 2019. - 464 c.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npuposl. Habmoaenue u skcriepuMeHT B
buzuke.

Crioco6b1 u3MepeHns (U3NYECKUX BEITUYMH (QHAJIOTOBBIC U IU(PPOBBIE U3MEPUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndecKux BeITU4rH (a0CONIOTHASI U OTHOCUTENbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€AIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOW HAydyHOW KapTUHBI MUpPa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IIPY IIOMOIIIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ MppoBoil maboparopueil no ¢usuke. Ilpumepsl n3mepeHust GU3NIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Panuyc-BekTop MarepuanbHOM TOYKHM, €ro MPOEKUUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbI KoopauHaT. ClokeHue nepeMenieHuil u
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE NBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpaUKH.

CBobomHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJINHAT, CKOPOCTH U YCKOPEHHS MaTepUaIbHONW TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHelHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTCHIINAILHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIMAOMETP, JABH)KEHUE
CHapsJI0B, LICTIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeiayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALINS KHHEMATHUYECKUX XapaKTePUCTUK JIBUKECHHUSL.

Crioco0bI uccae10BaHus ABMKCHUN.

NnnrocTpanus npeneapHoro nepexoia i i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanne MBHKEHHUM C UCTIOIH30BAHIEM MEXaHH3MOB.

[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.

[IpeoOpa3zoBaHue yrioBOi 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 IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPY PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXY JATbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBolii 3akoH HproroHa. MHepumanbHble cuctembl OTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[anunes. HeuneprimanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IIPUMEPHI).

Macca tena. Cuia. [lpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUsSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON M MHEPTHON MAcCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJa TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEJIBHOTO JBUKECHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
HMCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TETY CUJI C MPOU3BEICHUEM MACcChl Tella
Ha €ro yCKOPEHHE B MHEPLMAIBHON CHUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOAEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BIKEHUS Opycka IO HAaKJIOHHOM TUIOCKOCTH 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.
MoMEeHT cuiibl OTHOCUTENBHO ocu BpamieHus. [lnedo cunbl. CrnokeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCTOHUMBOE, O€3pa3TuYHOE PAaBHOBECHE.

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

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHBIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBMKEHUH LIEHTPA Macc.

HmMnynbc cuiibl 1 M3MEHEHHE UMITYJIbCca 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 CHITBIL.

MOIIHOCTD CHUIIBL.

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

IToreHnManbpHBIE M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrus ynpyro neGopMHpOBaHHOW NpYKUHBI. [loTeHIMaNbHas SHEPrHs Tela B OAHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbst KoOcMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, NPYKUHHBIA MUCTOJIET, TUPOCKOI, PUIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anmMHble npeBpaeHuss KHHETUYECKOW U TOTEHIUAIbHOW SHEPT UM U JEIMCTBUU HA TEJO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEIU 3JIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHne KNHETUYECKOM YHEPTUHN Teja 0 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 MEOoPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
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. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopnenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUH: YACTHUIIBI Fa3a ABUKYTCS
Xa0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temmeparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy aBJICHUEM U CPEIHEN KNHETUYECKON S3HEPTUEN MOCTYNATENbHOIO TEMJIOBOIO
JBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPUH
HJICATHHOTO Ta3a).

CBsi3p  aOCOJIIOTHOW  TeMIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOU DHEPrueH MOCTYNaTEIbHOIO TEIUIOBOTO JBUKEHUS €€ YaCTHLL.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUH JUIsl TEPMOJMHAMUYECKOM
cucreMbl. BHemHre u BHyTpeHHHE apaMmeTphl. [lapaMeTpsl TEpMOIMHAMHYECKOM CUCTEMBI KaK
CpEeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havanio tepmoanHaMuku. CaMONpPOU3BOJIbHAS peslakcalis TePMOANHAMUYECKON
CHCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kas KOHUEHTpAIMs 4YacTWll, BBICOKHE TeMmIleparypbl. Brlpaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOANHaMUKe. Beruucienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco0 W3MEHEHHS BHYTPEHHEH OHHEPruHM TEepMOIUHAMUYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomnuectBo TemnoTel. TemTOoEMKOCTh Tena. YIenbHass W MOJISIpHAsA TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeioTa CropaHus TorumBa. Pacu€r konumuecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomaruecTBo TemoTs! 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

Btopoil 3akoH TepMOAMHAMUKHM [JIi PABHOBECHBIX IMPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT EAMHCTBEHHAs aauabara.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH U1l HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT OoJiee XONOMHOTO Tela K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeoOpaTuMoCcTh NPUPOIHBIX MPOLIECCOB.

[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJ. [{ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBHUTarened. TernoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHu4ecKkne yCTpOMCTBAa U TEXHOJOTMYECKHUE IMPOLIECCHI: XOJOAWIBHHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIECKOTO TOIUTMBA AJIsI BRIPAOOTKHU «TETUIOBOM» M 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOJIENH TETUIOBBIX JIBUTATENICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yueHnne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCUCTBUSA U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcarus. Mcnapenwe wu KureHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOTHS CBOMCTB KPUCTAIIIIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yrnpyrux aedopmanui.

TemoBoe pacuiipeHne KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U TMHEHHOE pacIIupeHHe.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTUII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoaduimeHT MOBEepXHOCTHOTO HATsKeHUs. KanumisipHeie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YecKne yCTPOWCTBA MW TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noHM>XEHHOM JJaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunasr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLICHKA MacChl IapoB B IIOMEILEHUH.

N3mepenue ko3¢ puirenTa NoBepXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

BsaumonerictBue 3apsnoB. Toueunsie 3apsaasl. 3akoH Kynona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKUE 3apsbl.

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
IEKTpUYECKOro NoJist. OQHOPOIHOE IINEKTPUUECKOE MTOJIE.

IToTeHIMaNbHOCTh AIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh NMOTEHIMANIOB U HAIpSIKEHHE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspbkeHHOro mo oOwémy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNUN HAIPSYKEHHOCTH ITUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDNEeKTPUKHY B 3JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOH/JIEHCATOopaA.

[TapannenpHOe ~ coeguHeHne  KoHAeHcaTopoB.  llocrmenoBaTenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKkeHMe 3apsyKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHHYECKHE YCTPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOIN, JJIEKTPOMETP,
JIEKTpOCTaTUYECKasl 3alllUTa, 3a3eMJICHUE IEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepaTtop Ban ne
I'paada.

Hemoncmpayuu.

Y CTpolcTBO ¥ IPUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUIECKON MIPOHNULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTUu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

W3yuyenue npoTekaHus TOKa B LIENH, COEPKAIIECH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHUANOB (HANPSOKEHHs) MPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusa  CylmecTBOBaHHS TOCTOSIHHOTO  JJIEKTPUYECKOrO ToKa. JcToyHMKM —TOKa.
Hamnpsoxkenne U u 3/1C é&.

3axon OMa a1 yyacTKa LemnH.

DNEKTPUUECKOE CONPOTUBIIEHHE. 3aBUCHMOCTb COIIPOTUBIIEHHS OJTHOPOJAHOTO MPOBOIHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOH 1en. MOIHOCTh UCTOYHUKA TOKa. KOopoTkoe 3ambIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS I PE3UCTOpa, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IOCTOSTHHOM HAIIPSIKEHUH.

IIpamoe u3zmepenune DJIC. KopoTkoe 3ambikaHHe TajlbBaHUYECKOTO AJIEMEHTa M OIIEHKa
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB ToKa, DJ{C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY IMOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuii sxkcnepumenm, nabopamopnusie padomel, npakmukKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne D/1C 1 BHYTpEHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBaHue 3aBUCMMOCTY T10JI€3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJleKTpUYecKass MPOBOAUMOCTh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DJIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBa U NPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOJYNpPOBOAHUKOBBIE MPUOOPHI: AUOA, TPAaH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA AIIOMHHHS, OJEKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

W ckpoBo# pa3psa v IPOBOAMMOCTh BO3yXa.

CpaBHeHuE NPOBOAMMOCTH METAJIIOB U IOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Hab6nronenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIHMYUH C HCIOIh30BAaHHUEM aHAJIOTOBBIX U IH(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  HM3MepeHud  ¢uznueckux BenuyuH. OlLleHKa TpaHull
MOTPEIIHOCTEH.

[TpoBeneHMe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEH (PU3NYECKUX BETTUYHH,
MPOBEPKa MPEAIOKEHHBIX THIMOTE3 (BHIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHUUYECKHUI IKCIIEPUMEHT, JTa0OPATOPHBIE PAOOTHI, TPAKTUKYM) ).



MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéaHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJICPIKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHHUE, MOJICIh, H3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOPBI M HMX MPOEKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TCIUIOBOE  3arps3HCHHWE  OKPYXKAIOMIeW  Ccpeapl,  yTHIU3aus
OMOOPraHNYECKOrO TOILIUBA JIJISi BHIPAOOTKH «TETUIOBOW» WM 3JICKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIIPHBIC SIBJICHHSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TOJTyYeHHe HAaHOMATEPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEN, )KHUJIKOCTEH U
ra3oB, OJKUIKHAE KPHUCTAUIBI, DJJICKTPHYECKHE CBOWCTBA METAJUIOB, JJCKTPOIUTHYCCKAS
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

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

Texnonozua: npeodpa3oBaHye ABUKEHUH C NCIIOIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTAaTHYECKWE KOHCTPYKIHMH (KPOHIITCHH, peméryaThie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHIWIIMOHEP, TEXHOJOTHUU TIOJIyYCHUS COBPEMEHHBIX MaTEpHalioB, B TOM YHCIe
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPOIPUOOPOB, ra30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalTbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBUe MOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarmuTHOE TOJe€.
BekTop marHuTHOM MHAyKIMH. [I[puHIMN Cyniepno3nnuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WHIYKIUU.

MarnuTtHoOe 1oJie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJIHMKA, KATYIIKA U KPYrOBOTO
BUTKa). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBlieHWE€ M MOAYJb. JIBUKEHUE 3apsHKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MaruuTtHoe noJsie B Beniectse. DeppoMarHeTuku, napa- U JMaMarHeTUKH.

TexHUueckne yCTpOWCTBA M TEXHOJOTHMYECKHUE IMPOLECChl: MPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTPOJABHTraTeNb $IKOOU, YCKOpPUTEIH
AJIEMEHTApHbBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH WHAYKOUM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIUM MO JJIMHHOTO IPSMOro IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHutHOM MHAYKuuu. DC
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHAYKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymika HMHAYKTHBHOCTM B L€NM IOCTOSHHOTO TOKa. fIBieHue
camonHaykiuu. JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

UccnenoBanue 3apucumocty 3 J]C MHAYKITUN OT CKOPOCTH M3MEHEHHSI MArHUTHOTO TTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBlieHME CAaMOMHIYKIIUH.

Uccnenosanue 3aBucumoctu IJIC caMOMHIYKIUM OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoemH IEeKTPOMAarHUTHOTO TeHepaTopa.

Paznes S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTmueckoe U AMHAMHUYECKOE  OMMCAHHUE.
DHepreTuyecKoe ONMCcaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPrun). BeiBoA IMHaMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusx. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOrO ABUKCHHUS.

Habumronenne He3aBUCHMOCTH NEpHOJia MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanue konebaHWl Tpy3a HA MAaCCHUBHOM IMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPY>KMHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBIDKEHUS Teja B X0/€ KoyeOaHuil Ha yIpyroM MojBece.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[TpeoOpazoBaHue 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/ bl 3aTyXarOMIMX KOJIeOaHuH.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsi3p aMIUTMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxamolye 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIII TOK. MOIIHOCT NEPEMEHHOrO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS PU Pa3TUIHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada u morpeOiIeHUE >IEKTPUIECKON
SHEPIUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHUs
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO U MIPUHIIUIL ACHCTBHS TpaHCHOopMaTOpa.

Mogenb IMHUY 3JIEKTPOIIEpEeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 37eKTpOMarHUTHOTO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepnon, ckopocTe pacnpocTpaHeHHUs U AJMHA BOJNHBI. CBONCTBA MEXAHMUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJIH. B3anmHuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yibpTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmionenue narepdepeHnny 1 1udpakiinu MEXaHHUECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro MNpUMEHEHHE.

Habmionenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, uHTephepeHuus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeiHOE pacrpocTpaHEeHHE CBeTa B oAHOpoaHOU cpene. Jlyd cBera. Toueuynsblit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI MpENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npesnomieHuss. OTHOCUTENbHBIM MOKa3aTenb mnpeaomiieHHs. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH NP MEPEX0/I€ MOHOXPOMATUYECKOTO0 CBETA 4Yepe3 IpaHully pasjaesa
JIBYX ONTUYECKUX CPEI.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MTOKA3aTENsl IPETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoLIEIUIEro JIMH3Y MO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenune n300pakeHi TOYKU U OTPE3Ka MPSIMOI B COOUPAIOIIUX M PACCEMBAIOIINX JIMH3AX U
UX CHCTEMaXx.

Ontuueckue npubopsl. Paspematomiast cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUH MOHOXPOMAaTUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTMUECKHE MPOLECChl: OYKH, JyMa, MEePUCKOIL,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIHN armapar, IpOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I pakMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBo1a.

HccnenoBanue xoa CBETOBBIX MTYYKOB UYepe3 IIOCKONMAPAILIENbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nudpaknuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.



Hab6nronenune nudpakiinOHHOTO CIEKTpa.

HabGmronenue qucnepcuu certa.

Habumronenue nonspusanuu cBera.

[TpumeHeHre noISPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, nPAKMUKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHNs: B CHCTEME U3 BYX JIMH3.

KoHncTpyrnpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHne noyaspu3aluy CBeTa, OTPaXXEHHOIO OT MMOBEPXHOCTU JUAJIEKTPHKA.

W3yuenne naTepGEpEHINH Ja3epHOTO U3TYICHUS HA ABYX IIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue nudpakiinoOHHOTO CIEKTpA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

['paHuibl IPUMEHMMOCTH KIIACCMUECKOW MeXaHMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAILLlEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTEINH 3apsHKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUILl (10 QoTorpadusmM TpeKkoB
3apsKEHHBIX YaCTHUIl B MATHUTHOM I10JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrO Tefa). 3aKoH
cMemeHust Buna. [ ' unoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHue cBera (B 4YacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO MOIVIOLIAIOIIYIO U
abco0THO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.

BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvna BosiHbl ne bpoing u pa3mepsl
00J1aCTH JIOKAJIM3AIUY ABUXKYIIEHCs yacTuIlbl. KopryckymsipHO-BoTHOBOM myanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCH: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAMO.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOW TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TTOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue poropesncropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToMa. [manerapHas moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morionieHne (OTOHOB MPH MEPEXOJe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U IEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKkmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

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

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy4CHHUE.

3aKoH pagMOAaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBeHHbIN
¢don uznydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPreTUKHU.

Mertonbl perucTpauyy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI M JEeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TirooHHast MOJENb apPOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO M3nueckoit KapTUHBI MUpA.



TexHuueckne ycTpoNCTBa M TEXHOJOTHYECKHUE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHa,
SCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTHA acTpoHOMUU. [IpuKnagHOe 1 MUPOBO33PEHUECKOE 3HAUEHNE aCTPOHOMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJ1s1 00BICHEHUS MPUPOIBI KOCMUYIECKIX OOBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpPOHOMHUSL.

Bun 38€31H0r0 Heba. Co3Be3nus, sipKue 3BE3/Ibl, IAHETHI, UX BUAUMOE JABH)KECHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3 TJIABHOM
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AIPHI B SIAPAX TAAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE M3IydeHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMIIbIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, Iu1aHeT, TYMaHHOCTEHN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaAKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIMYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IH(PPOBBIX
W3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (Qusmueckux BenuuuH. OIleHKa TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETTUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W cUCTeMaTu3alusi  COoAepX aHuWsl  pa3neioB kypca «MexaHuKay,
«Momnekynsipaast pU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHaMuKay, «KoneOGaHUs ¥ BOJHEI,
«OCHOBBI CHeIUaNbHONM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3mku w acTpoHOMHH B JKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIUATBHONH H
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMMCATEIbHOW, CHCTEeMAaTH3UPYIOIIECH, OOBSICHUTEIHLHON W



MPOTHOCTUYECKON (QYHKIIUNA (PU3UIECKON TEOpUH, POJIb (PU3MUECKOU TEOPUU B (OPMUPOBAHUU
npeCcTaBiIeHu 0 (PU3NUYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

Nzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ y4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucTeMbl ypaBHeHHUI. Tpuronomerpuueckre (yHKIIUU: CHHYC,
KOCHUHYC, TAQHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEACTICHHIE TUIOIIAAN TUIOCKUX GUTYp 1 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoJiebaTeIbHbIe TBUKEHUS B )KUBOI
OPUPOJE, SKOJIOTHYECKHE PUCKH TpPU TPOU3BOJCTBE DJIEKTPOIHEPTUH, IIIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpelbl, YJIbTPa3BYKOBas TUArHOCTHKA B MEAMIIMHE, ONTHYECKHUE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpPUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TIONIOCAa 3€MIIH, 3aJIe)KW MAarHUTHBIX PYyA, POTOCHEMKA 3€MHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpUMEHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOBUTATEIb
SlxoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs TIe4yb, JHUHUM 3JIEKTponepeaad,
DIIEKTPOABHUTATENb, pajxap, paaAUONPUEMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHW A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThbl OCBOCHHS yueOHOTro mpenMera «Du3nKa» JTOJDKHBI OTPakKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTallui, MO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paclIMpeHre XKU3HCHHOTO OIbITa W ONbITA ACSITEILHOCTH B IPOIECCE PeaTu3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEILHOMN IEATEIHHOCTH, B TOM YHCJIE B YACTH:

rpaKIaHCKOI0 BOCIIMTAHMSA:
e chOpMHPOBAHHOCTh TPAKIAHCKOW TIMO3HMIMKA OOYYAIOMIEToCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;
® TMPUHATHE TPAAULUOHHBIX OOIIEUYETOBEUECKUX I'YMaHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTbh BECTH COBMECTHYIO JESATEILHOCTh B MHTEpPECAX I'Pa)KIaHCKOro OOIIEeCTBa,

y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

® yMEHHE B3aMMOJCICTBOBATH C COLIMATbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX

(GYHKIUSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM EATETHHOCTH.
NATPUOTHYECKOT0 BOCIIUTAHUS:
¢ chopMHPOBAHHOCTH POCCUUCKON IpaskJaHCKON UIEHTUYHOCTH, TATPUOTH3MA;
® I[ICHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSM POCCHHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
e chopMHpPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBE/ICHUS;
® CIOCOOHOCTH OIEHUBAThH CUTYAIIMIO M IPUHUMATH OCO3HAHHBIE PEIICHHS], ODUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHUCJIC B ICATSILHOCTH YIEHOTO;
® OCO3HaHHE JTUYHOTO BKIIAJa B MOCTPOCHHUE YCTOWYMBOTO Oy IYILETO.
ICTETUYECKOTO0 BOCTIMTAHUSA:
® OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOYas OJCTETUKY HAyYHOTO TBOPYECTBA,
npucyiero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCHUTAHMS:
® HHTEpPeC K pa3n4yHbIM cdepaM NpoPeCCHOHATBHONW ICATCIHHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKON U TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP Oymyieit
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

® TOTOBHOCTh U CHOCOOHOCTH K 00Opa30BaHUIO U CAaMOOOpPa30BaHUIO B 0071acTH (DU3HKHU HA

MPOTSKEHUH BCEH KU3HU.
IKOJIOTMYECKOr0 BOCTIMTAHUSA:

¢ chopMHPOBAHHOCTH IKOJOTHYECKON KYIbTYphI, OCO3HAHHE TIOOATLHOTO XapakTepa

9KOJIOTUYECKHUX MPOOIIeM;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelleé Ha OCHOBE 3HAHMS

1eyeld yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIIECTBIIATH  MPOEKTHYIO M HMCCJIENOBATENbCKYI0  JESTeIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

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

OINPEACIIATD LENH JEATEIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBAEMBIX (DHU3MUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NTpoOJIeMbl C Yy4ETOM aHauM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIENISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH PabOTy B YCIOBHSX pEANTbHOT0, BUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NTPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

ba3oBble nccienoBarejbCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HUECKO
HayKH;

BJIQ/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKON U MPOSKTHON AESITENFHOCTH B 001aCTH
(U3HKY, CIMOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOWICKY METOJIOB
pemreHus 3amad  QU3HYECKOTO COJEp)KaHUs, NPHUMEHEHUIO Ppa3IUYHBIX METOJIOB
MO3HAHMS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH I10 MOJYUYCHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YU CIIE TIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
TUTIOTE3Y €€ pelIeHus, HaXOIUTh apTYMEHTHI JIJIS JIOKAa3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIC B XOJ€ pCIICHUS 3a]add Pe3ybTaThl, KPUTHYCCKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4i B 00Pa30BaTEIBHOMN NEATEIHLHOCTH, B
TOM YHCJIC TIPH U3YUCHHUH (DU3UKH;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OLEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh TICPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH,
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI " 3a7la4u, JOIMYyCKArIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMU MTOTYYCHHSI THPOPMAITUHU (PU3HUECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIOB B (OPM MpeICTaBICHUS;

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofeHreM TpeOOBaHWUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUEHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

CO3/MaBaTh TEKCTHl (U3MUYECKOTO COJCPKAHUS B Pa3IMUHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHE-YPOUHOM JESTEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOK TOYKY 3PEHHUSI C MCHOJb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIbHON pabOTHI,
BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN ¢ yU€TOM OOIIUX MUHTEPECOB U
BO3MOXHOCTEN KaXJ0r0 WICHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBATH U KOOPIUHUPOBATH
JEUCTBUSA MO €€ JOCTHUKEHUIO: COCTABJATH IUIAH JACHUCTBHUM, pacupenensaTh pOiu ¢
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO yYaCTHHUKAa KOMAaHIbl B OOIIUi
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETHMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DUBUKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIAH PELICHUs PAcUETHBIX W KaUeCTBEHHBIX 3a7ady, IUIaH
BBITTOJIHEHHS TTPAKTHYECKONH pabOTH ¢ YUETOM HMMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a
pelLIeHHE;

OLIGHUBATh MIPHOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO 3PYAULUU B o0jactu (U3MKH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

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

UCIIOJIb30BaTh MPUEMBI pe(uUIEKCUU TSl OLICHKH CUTYallH, BEIOOpa BEPHOIO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPUHUMATD ce0sl, TIOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU 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 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBE/ICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKIFOYAOLIEH CTPEMIICHUE K JOCTHXKEHHIO IIEJIH U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE IEHCTBOBATh, HCXO/sl U3 CBOMX BO3MOXKHOCTEH;
OMIIaTuH, BKHIO‘I&IOIIIC?I CHOCOOHOCTH MOHUMAThH OSMOIHOHAJIIBHOC COCTOSIHUEC IPYTUX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

ITPEMETHBIE PE3YJIbTATEI

K xonny oOyuenust B 10 knacce nipeIMEeTHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEeCcKOH,
COLMAIIBHOW M ATUYECKOH cepax IesTeIbHOCTH YeNIOBEKa, POJIb U MEeCTO (PU3HUKH B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIACATEIBbHOM, CHCTEMAaTU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTHYECKON (GYHKIUI (U3NYECKOM TEOpuH — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpur B POPMHUPOBAHUU
npeCcTaBiIeHu 0 GPU3NIECKOI KapTHHE MUPA;

pas3InyaTh yCIOBUS IPUMEHUMOCTH MOieTiel (PM3NYECKHUX TN U MPOLIECCOB (SIBICHHN):
UHepIHanbHas cucTeMa OTcuéra, abCONIIOTHO TBEPNOE TENO, MaTepuaibHas TOUKa,
PaBHOYCKOPEHHOE JBWKEHHUE, CBOOOIHOE MajieHne, aOCOIIOTHO yrpyras jaegpopMarius,
a0COJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHHMSI, MOJIENH ra3a, )KUJIKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO0) TeNa, UIealbHBIN a3, TOYEUHbIN 3apsl, OAHOPOIHOE
AIEKTPUYECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE NPOIECCHl W SIBICHUS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATNOTEHHUS, 3aKOHbl COXpPAHEHMs] UMIyJbca U
MEXaHUYECKOM PHEPTuu, CBSA3b paObOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOU dHEpTuu,
YCIIOBUSL pPaBHOBECHS TBEPAOTrO Tejia), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS NMPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro © TpPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXpAHEHHUs UMITYJIbCa U MEXaHNYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOJIEKYIIpHON (PU3UKU U TEPMOJIUHAMUKY (CBS3H AaBIICHUS
UJeaNbHOrO ra3a CO CpeIHEW KUHETHYECKON H3HEepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLEHN ero MOJIEKYJ, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEAHEN KHHETHUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHl], CBS3b JaBJICHHSA HACAIBHOIO rasa ¢
KOHIIEHTpaLMEN MOJIEKYJI M €0 TeEMIIepaTypol, ypaBHeHue MenneneeBa—KnanelipoHa,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHHUS YHEPIMH B TEIIOBBIX IIPOLIECCAX),
IIPY 3TOM HCIIOJIb30BAaTh MAaTEMATUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs: MenpeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIONb3ys OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOI0 3apsija,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMs: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH aseKkTpuyeckoi 1ienu, 3akoH /xoynsa—Jlenna, npasuia Kupxroda, 3akoHbl
Dapanes 171 2JIEKTPOIU3A);

ONMCHIBaTh (PU3MUECKUE MPOLIECCHl U SIBJICHMS, UCIONb3Ys BEJIUYUHBL: IEpEMEIEHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLMANIbHAsl SHEPrusi, KUHETHYecKas HHEeprusi, MexaHudeckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS,
MOIITHOCTb, SHEPTHs B3aMMOJICHCTBHSI TeNa ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, YHEPTUs
ynpyroi aedopMauu MpyXHHbI, KOJIUYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPIUs UI€ATbHOTO OTHOATOMHOTO rasa,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATElNsl; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLHAN 3JIEKTPOCTaTUYECKOrO IIOJS, PA3HOCTh IOTEHIIMAJIOB,
3JEKTPOJBIKYIAs CHJIA, CHJIa TOKA, HAIPSHKEHUE, MOUIHOCTh TOKA, 3JIEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHAEHCATOpa, COMMPOTUBIIEHUE YYaCTKa LENH C MOCIEA0BATEIbHBIM
U TapauIeIbHBIM COSAMHEHHEM PE3UCTOPOB, DSHEPIUs BJIEKTPUUECKOTO  MOJIA
KOHJIEHCATOPa;



00BSICHATH OCOOCHHOCTH POTEKaHUS (PU3UUECKUX SBJICHUN: MEXaHUYECKOE IBUKEHUE,
TEIIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus T, HAKBUIOTCHIHAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MIPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOTYYCHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTEH HM3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3ynbTaTaM UCCIIEI0BAHMUS;

MIPOBOANTHh KOCBCHHBIC HM3MEPCHUs (PUINYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUS, OIICHUBAaTh AaOCONIOTHBIE W OTHOCUTEJbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIOKEHHOMN TUMIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyce MPEAJIOKEHHON TUIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M Yy4€OHO-UCCIIEIOBATEIbLCKOW U MPOCKTHOMN
JIEATETLHOCTH C MCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB, U J1a0OPATOPHOTO
000pyI0BaHus;

pemaTh pac4ETHBIC 3a7]a4H C SBHO 33JJaHHOM U HESIBHO 3a/IaHHON (PU3HUECKOM MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYyNaThl (U3UYECKUX TEOPUH TMPHU HCIOIH30BAHUM MATEMaTHYECKUX METOOB
peuieHus 3a7av, MPOBOJAUTH pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JTaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpOod Ha
M3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NUECKUE SBIICHHS;

HCITOJIH30BATh TEOPETUUCCKUE 3HAHUS I OOBSICHEHUS] OCHOBHBIX IMPHHIIUIIOB PAaOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOANTH MPUMEPHI BKJIaJ[a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIGHWBATh TMOCJHEJICTBUS OBITOBOM M  TPOU3BOICTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILecCaMH, C TIO3HIIMHA
9KOJIOTHUYECKOM 0e30MacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MIPUPOIOTIONB30BAHNH, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |
TEXHOJIOTHH JIJIsl TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO O0IIECTBa;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHl ¢ MH(POPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX  HH()OPMAIIMOHHBIX  TEXHOJIOTUW, TIPU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAITMOHHBIE TEXHOJIOTHH IS IOUCKA, TepepadoTKu
U MIpeAbsBIICHUS Y4eOHOM U HAYyYHO-TIOMYNISpHON MH(GOpPMaIUU, CTPYKTYPUPOBAHUS U



MHTEpIpeTalui UHPOPMAINH, MOJIYYEHHON M3 Pa3lMYHBIX HCTOYHUKOB, KPUTUYECKH
aHAJTM3UPOBATh IMOJIy4aeMyl0 WH(GOpPMAIMIO U OICHHWBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMALIUY;
IPOSBIATh OPraHM3ALMOHHBIE M IIO3HABATEJIbHbIE YMEHUS CaMOCTOSITENILHOTO
IpUOOpEeTEeHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOIHEHHUS IMPOCKTHBIX U y4eOHO-
HCCJIEIOBATENBLCKUX PadoT;

paboTaTh B IpyHIe C HCHOJHEHUEM Pa3UYHBIX COLMANBHBIX POJeH, IIaHUPOBATH
paboTy TpYMNIbI, palMOHAIBHO pPACHpelNesTh IesTeNIbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIcKBaTHO OLIEHMBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBJIATE MOTHBAIMI0O K  Oyaymed mnpodecCHOHAIbHOW — JEATENbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBHOW U
ATHYECKOU cdepax NesITeTLHOCTH YeNIOBEKa, POJb U MECTO (PH3MKU B COBPEMEHHOM
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA U
JAIBHEHWIIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
CHCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW M MPOrHOCTUYECKON (PYHKUIMH (usmueckon
TEOPUU — DIIEKTPOJMHAMUKH, CHEIUATIBbHON TEOpUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTHHE MHUpPA, MECTO (U3MyYecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJE;

pas3nyaTh yCIOBUS MPUMEHUMOCTH Mojieel (PM3NYECKUX TN U MPOLECCOB (SIBICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKHE
KojeOaHusl, MaTeMaTU4YeCKUH MAasTHUK, WACaJIbHBIA MPYXUHHBIH  MAasTHUK,
rapMOHUYECKHE BOJIHBI, MJI€ANIbHBIA KosieOaTeNbHbIi KOHTYp, TOHKas JIMH3a, MOJeIen
aToMa, aTOMHOTO s1ipa U KBAaHTOBOW MOJIEJIH CBETA;

pasnnyath YCJIOBUS (TpaHHIbI, OONAacCTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
HCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKH M CIIEHUAJIbHOW TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIiepa, cuia
JlopeHnia, 3aKOH 3JEKTPOMAarHUTHOM MHAyKuuHM, mpaBwio Jlenma, cesazp JOJ1C
CaMOMHYKIMH B 2JIEMEHTE 3JIEKTPUUECKOM LIETIH CO CKOPOCTHIO M3MEHEHMSI CUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPHUH OTHOCUTEIBHOCTH DWUHIITENHHA);

aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBON (u3uku (ypaBHeHHE OWHIITEWHa A Qorodddekra, MepBblii U BTOPOH
mocTyaaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXpaHEHHUs 3apsI0BOTO U MacCOBOTO YMCEN M PHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
paZio0aKTUBHOIO pacaja);

OTKCHIBAThH (PU3MUYECKHUE TPOLECCH] U SIBICHUS, UCIIONb3Ys BEJIMYMHBI: HANPSHKEHHOCTh
JNEKTPUYECKOTO MOJIA, TOTCHIMAI AJIEKTPOCTATHYECKOTO TOJISA, PA3HOCTh IOTEHIINANIOB,
JNEKTPOABIIKYINA CHWJIA, WHAYKIMS MarHMTHOTO IIOJIA, MAarHUTHBIA IIOTOK, CHJIA



AmMriepa, UWHAYKTUBHOCTb, OJJIGKTPOJBIDKYIAS CHJIA CAMOMHAYKLIHMH, DHEPIHUs
MAarauMTHOIO 1oJisd MPOBOJHHUKA C TOKOM, peJ'DITI/IBI/ICTCKI/Iﬁ HUMITYJIBC, ITOJIHAAd SHCPTIUs,
SHEPTHUs TIOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsij sipa, SHEPTUsl CBS3U Apa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUsT (PU3MUYECKUX SBJICHUI: 3JIEKTPOMarHUTHAs
UHAYKINS, CAMOUHIYKIIUS, pe30HaHC, uHTepdepeHIus BOIH, TudpaKkius, Tucnepcus,
NOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuit apdext (poroaddekr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHaiu3a 1 paboThl J1a3epa;

ONpCAC/IATL HAIPABJICHUC WHAYKIWKW MArHuTHOI'O IIOJIA HNPOBOJHHWKA C TOKOM, CHIIbL
Awmriepa u cuinbl JlopeHna;

CTPOUTHh H300pa)K€HHE, CO3JaBaeMO€ IUJIOCKUM 3€pKaJOM, TOHKOW JIMH30M, U
pPacCcUUTHIBATh €r0 XapaKTePUCTHUKHU;

IMPUMCHATH OCHOBOIIOJAraromue aCTpOHOMHYCCKUC ITOHATHUA, TCOPHU U 3aKOHBbI IJIA
aHayM3a U 00bsICHEHHS (PU3UUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CHUCTEMax, B MEXTaJJaKTHUECKOM cpefie; ABUKEHUSI HeOSCHBIX TeJ, SBOJIOLUU 3BE3N U
Bcenennoii;

IMPOBOAWUTL MCCJIICAOBAHUC 3aBHCHMOCTEH (1)I/I3I/I'-ICCKI/IX BCJIMYHUH C HCIIOJIB30BaHHUEM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYUMH B BHAE TpadUKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHui, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIE/IOBAHMS,

IPOBOJUTh KOCBEHHBIE H3MEpEHHs (PU3MUECKUX BEIUYMH, HpPU STOM BBIOMpPATH
ONTHUMAaJIbHBIN MCTOJ H3MCPCHUA, OLCHUBATH aOCOJIIOTHBIE M OTHOCHUTEJILHBIE
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/'I;

IMPOBOAUTDH OIBITHI IO IPOBEPKE HpCILJ’IO)KCHHOfI THIIOTE3bIL: IIJIIAHUPOBATh SKCIICPUMCHT,
coOuparh FKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh MOIYYEHHbIE PE3YJIbTAaThl U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OIMUCBIBATH METO/BI IMOJIYYCHHA HAYYHBIX aCTPOHOMHWYCCKUX 3HaHI/H\/JI;

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW M TNPOEKTHOU
JIeSITeIbHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOUCTB M JIaOOPaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PM3NUECKOM MOEIIbIO:
Ha OCHOBAaHUHM aHAJIM3a YCJIOBUA BBI6I/IpaTI) (1)I/I3I/I'-ICCKI/IG MOACIH, OTBCYANOIIHEC
TpeOOBaHUAM 3a/la4yM, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJaThl
($u3nUecKUX TEOpUil MPHU HCIOJIB30BAaHUHM MAaTEeMAaTHYECKUX METOJIOB peIIeHus 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YYETOM ITOIYUYEHHBIX PE3YyJIbTATOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MPUMEHeHUs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPaMBATh JIOTHUECKYIO LIETIOUKY PAacCyXJEHUIl C Omopoil Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SIBICHUS;

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;



MPUBOUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHiA;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
IKOJIOTMUYECKOMN 0e30MmacHOCTH, MpeACTaBICHUI 0 palroHaIbLHOM
IIPUPOJONOIB30BAHNM, a TAaK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKu M
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, TIepepaboTKH
U MIPEABSBIICHUS YIeOHON W HAYYHO-TIOMYJIIPHOW WH(GOPMAIINHN, CTPYKTYPHUPOBAHUS U
UHTEpIIpETalMi HHPOPMAINH, TTOTYYCHHOW U3 Pa3IMYHBIX HUCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATh MONydyaeMyl0 MHGOPMAIUIO U OIEHUBATh €€ JTOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINN;
MPOSIBJISATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
MpuoOpeTeHUsT HOBBIX 3HAHUN B TMPOILIECCE BBIMOIHEHUS NPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENLCKUX PadoT;

pabotath B TPyIINE C MCIOIHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH, TJIAaHUPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYACTHUKOB I'PYMIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

NpOSBISATE MOTHBALMI0O K Oynymed mpodecCHOHATbHOM  JIEATENBHOCTH IO
CIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.



TEMATHYECKOE INTAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA YACOB, OTBOJAUMbBIX HA OCBOEHHE

KAXKIOU TEMBI
10 KJIACC
KoanyecTBo yacoB
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbnbie  IpaxTieckne
n/n MPOrpamMmbl Bceero
padoThI padoThI
11 Hayunslii MeTO IO3HAHUS TPUPOBI 6
Wroro mo pazneny 6
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 CraTtuka TBEPOTO Tela 5 1
2.4 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 1
Utoro no pazneny 35
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmonunamuka. TenioBbie MalTUHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
4.1 DIEKTPUUECKOE TO0JIE 24 1
4.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 24 1
4.3 ToKM B pa3IM4HbIX cpenax 6
Uroro no pazneny 54
5.1 dusnueckuil NpaKTHKyM 16 ‘ 16 ‘
Hroro o pazueny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

Ne i/m Y —— Beero Konrposbubie IIpakTHyeckue
padoThI padoThI
11 MarunutHoe nosue 14
1.2 DNEeKTpOMarHuTHasE HHAYKIIHS 13 1
Hroro no pazneny 27
2.1 Mexanunueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
23 MexaHUu4ecKue 1 AIeKTPOMArHUTHbIE 10 1
BOJTHBI
2.4 Orntuka 25 1
Wroro mo pazneny 60
3.1 OcuoBel CTO 5 1
Utoro no pazneny 5
4.1 KopnyckyssipHO-BOJIHOBOM AyaIu3M 15
4.2 ®duznka aToma 5
43 ®du3nKa aTOMHOTO S7Ipa U 3J€MEHTapHBIX 5
JaCTHI]
Hroro no paznery 25
5.1 ‘ OJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12
Hroro no paszneny 12
6.1 ‘ Pu3nyecKkuil NPakKTUKYM 16 16
Hroro no paszneny 16
Cucremaru3zanus 1 000011eHNe
71 MPEMETHOTO COJIEPYKAHHS U OIThITa 15
NeSITeIbHOCTH, TPUOOPETEHHOTO TPU
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Wtoro no pazneny 15




PesepBHOE Bpems

10

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

170

16




10 KJIACC

n/n

Tema ypoka

®dusnka — pyHIaMeHTalbHAs HayKa O
MpUpoOAE

HayuHblii METOT TO3HAHUS U METO/BI
nccaea0BaHus GU3HMYECKUX SIBJICHUI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

DKCHEpPUMEHT U TEOpUs B IIpoliecce
no3Hanus npupoasl. Habmoaenue n
SKCIIEPUMEHT B (pu3mKe

http:physics.nad.ru

CrniocoOs1 u3MepeHus: GU3NYECKUX
BEJTMYUH

AOCOIIOTHAS U OTHOCUTEIbHAS
MOTPENIHOCTH U3MEPEHUHN (PU3HUECKUX
BCIIMYHNH

MonenupoBanue B ¢pusuke. Poib n
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUpA,
B IIPAKTHYECKOU IEATEIBbHOCTH JIFOIEH

Mexannueckoe aBmxkenue. Cucrema
otcuera. OTHOCUTEIBHOCTD
MEXAaHUYCCKOI'O IBUXKXCHUA. pr[MafI n
oOpaTHas 3a/1a4il MEXaHUKU

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

Paanyc-BekTop MaTepHaabHON TOUKH,
€ro MPOeKLUU Ha OCU KOOPIUHAT.

Tpaekropus. Ilepemenienne. CKopocTsb.

WX npoekiuu Ha 0cu KOOPJAUHAT

PaBHOMeEpHOE nIpsIMOIIMHEWHOE
nBkeHue. I'paguueckoe onucanue

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm



http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm

10

PaBHOMEPHOTO MPSIMOJIMHEITHOTO
JIBUKECHMUSI

CrnosxeHue nepeMelieHnii 1 CKOPOCTEH.
Pemrenue 3amau

http:phdep.ifmo.ru

11

12

13

HepaBHoMepHOE IBIKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpsamonnHeiHOE TBUKEHUE C
MMOCTOSIHHBIM YCKOPEHUEM

I'padmueckoe onucanwme
MPSIMOJIMHEHHOTO JIBXKCHHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBobosHOE najieHue. Y CKOpeHue
CBOOO/IHOTO TaeHUsI. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPECHUS OT
BPEMEHH U UX IpaduKu

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

14

JIBrokenue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU30HTY

http:phdep.ifmo.ru

15

Kpuonuneiinoe nsuxenue. [{BuxxeHne
10 OKPY>KHOCTH. YTJIOBasl U JIMHEWHAs
ckopocts. Ilepuon u yacrora.
[lenTpocTpeMuTenbHOE U MOJTHOE
YCKOPEHHE

http:physics.nad.ru

16

17

KonTponbHas pabota mo Teme
"Kuuemaruka"

IIepBb1it 3ak0H HproTOHA.
NuepuuanpHble CHCTEMBI OTCUETA.
[Tpuniun otHocUTENnbHOCTH [anumnes.
HeunepuuaneHsie cucTemMbl OTCUETA

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

18

19

Cuna. PaBHOA€EHCTBYIOIIAS CHIIA.
Bropoii 3akon HeroTona. Macca
B3aumoneiicteue ten. Tperuii 3aKk0H
HeroTona

http:phdep.ifmo.ru

http:physics.nad.ru



http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/

20

[Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha TPUMEHEHUE 3aKOHOB
HeroTona

http://www.elmagn.chalmers.se/%7eigor

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJIEHTHOCTh IPABUTAIIMOHHON U
WHEPTHOU MaccChl

http:www.history.ru/freeph.htm

22

23

Cuia TSDKeCTH M YCKOPEHHUE
CBOOOIHOTO MAIECHU

JIBr>keHre HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

http:phdep.ifmo.ru

http:physics.nad.ru

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

http://www.elmagn.chalmers.se/%7eigor

25

26

Cuna tpenus. [Ipupona u BUasl cui
TpeHus. [IBUKeHUE B )KUIKOCTU U Ta3e
C YY4ETOM CWJIBI COIPOTUBIIEHUS CPEABI

Jasnenue. I'mapocrarnueckoe
nasneHue. Cuna Apxumena

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

27

AOGCOIIOTHO TBEpPAOE TEIO.
[MocTynarensHOE U BpaIlaTeIbHOE
JIBMDKEHHUE TBEPJIOTO Tella

http:physics.nad.ru

28

29

MoMEeHT cUJIBI OTHOCUTEIHLHO OCH
BpameHus. [1meqo cubl

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepoMy Teny. LleHTp TsokecTH Tena.
VYcnoBusi paBHOBECHS TBEPJIOTO TeJa.
Bunsl paBHOBecus

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

30
31

Pemrenue 3agau

KonTponbhas pabota no teme
"Tunamuka. CtaTuka TBepIoro tena"

http:phdep.ifmo.ru

http:physics.nad.ru

32

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK. LleHTp

http://www.elmagn.chalmers.se/%7eigor



http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor

33

34

MacC CUCTEMbI MAaTCPUAJIBHBIX TOYCK.
TeopeMa O JIBUKCHHU LICHTPA MAaCC

Nmnynbe cuibl 1 K3MEHEHHUE UMITYJIbCA
TeJa. 3aKOH COXPAHECHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE

MoMeHT uMIysibca MaTepUAIbHON
touku. [IpeacraBinenue o coxpaHeHun
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX
HOJIIX

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

35

Pemenue 3agau

http:physics.nad.ru

36

37

PaGota cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenienuu. ['padpuueckoe
MPEJCTaBICHUE PAOOTHI CHIIBL.
MOoOIIIHOCTb CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETHYECKOU SHEPT U
MaTepUaIbHOM TOUKH

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

38

IToTeHmanpHbIe U HEMOTEHLIUAIIBHBIE
cwisl. [lorennmansHas sneprus. Bropas
KOCMMYECKasi CKOPOCTh

http:phdep.ifmo.ru

39

TpeTBH KOCMHUYCCKast CKOPOCTh. CBs3b
pa60Tr,1 HCIMIOTCHIUAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHMYECKOM OHEpPIrUun
CHCTEMEI TeJI. 3aKOH COXpPAaHCHUMA
MEXaHU4YEeCKOH OHEPTIHUn

http:physics.nad.ru

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepHyiuu s uieanbHOM
AKUJKOCTU

http://www.elmagn.chalmers.se/%7eigor

41

KontponbHas pabota no reme "3aKoHbl
COXpaHEHUs B MEXaHUKe"

http:www.history.ru/freeph.htm



http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm

PazBuTune npeacraBieHuii 0 npupoie

42 ternoThl. OcHOBHBIC mosioxkeHust MKT. 1 http:phdep.ifmo.ru
Huddysus. bpoyHoBckoe nBrKeHNE
CrtpoeHnue ra3000pa3HbIX, KUIKHX U
43 TBEPABIX TEJI. XapaKkTep IABUKEHUS U 1 http:physics.nad.ru
B3aMMO/ICIICTBHS YAaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 KonnuectBo Bemectna. IlocTosnnas 1 http://www.elmagn.chalmers.se/%7eigor
ABorajzipo
45 Temmneparypa. Tenosoe paptosecHe. 1 http:www.history.ru/freeph.htm
Ikana [ennbcus
46 Pemenwue 3amau 1 http:phdep.ifmo.ru
47 WneanpHbiii ras. ["a30BbIe 3aKOHBI 1 http:physics.nad.ru
48 Ypasuenne Menpeneesa-Kianeiipowa. 1 http://www.elmagn.chalmers.se/%7eigor
Pemenue 3anau
49 Abcomornas Tevmeparypa. 3akon 1 http:www.history.ru/freeph.htm
JlanbToHa
50 N3onporieccel B uaeanbHOM rase ¢ 1 http:phdep.ifmo.ru
MTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA
I'pacdnueckoe npencraBieHne
51 HM30IIPOLIECCOB: U30TEPMA, H30X0pa, 1 http:physics.nad.ru
nzobapa
52 OcnoBHoe ypaBHeHue MKT 1 http://www.elmagn.chalmers.se/%7eigor
53 Pemenue 3amau 1 http:www.history.ru/freeph.htm
CBs3b a0CONIOTHO TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KNHETUYECKOH 3HEepruein 1 http:phdep.ifmo.ru
MOCTYIATEIILHOTO TEILIOBOTO JBUKCHHS
e€ JacTuIl
55 O06o0061IeHre U cucTeMaTU3alus 3HaHU! 1 hitp:physics.nad.ru

o teme "OcuoBst MKT"



http://phdep.ifmo.ru/
http://physics.nad.ru/
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http://phdep.ifmo.ru/
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56

57

KontponbHas padota mo teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctemMa. 3ajlaHue
BHEIIHUX ycyioBuil 1t TJI cucteMsl.
Bueminue u BHyTpeHHUE TTapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAUYEHMS BEJIMYUH, OITUCHIBAIOLIUX €€
Ha MUKPOCKOITUYECKOM YPOBHE

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

58

HyneBoe Hauaio TepMOJIMHAMUKH.
CamornpounsBombHas penakcarus TJ]
CHCTEMBI K TEILIOBOMY PABHOBECHIO

http:phdep.ifmo.ru

59

Mopenp uieanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH 3TOU MOJEIIH

http:physics.nad.ru

60

61

62

VYpaBuenue MenneneeBa-Kianelipona u
BBIpAKEHUE ISl BHYTPEHHEHW SHEPTUU

Beipaxkenue i BHyTpEHHEH SHEpTUU
OJTHOATOMHOTO HEaTHHOTO ra3a.
KBa3ucraTnueckue U HeCTaTHUECKue
MIPOIIECCHI

DOnemeHTapHas paboTa B
TepMonHamMuKe. Beruucnenue padboThl
o rpaduky nporecca Ha pV-
JauarpaMmme

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

63

Tennonepenaua kak cnocod U3MEHEHUsS
BHyTpeHHel sHeprun T/l cuctemsbl 6e3
COBEpIIEHHS PadOThI

http:physics.nad.ru

64

65

KoHnBeknysi, TennonpoBoAHOCTb,
U3Iy4YeHue

KommuectBo TenmnoTel. TemIoéMKOCTh
Tea. Y IeIpHas U MOJIsIpHas
TCIUIOEMKOCTH BEIIleCTBa. Y AcIbHAs
TEIUIOTA CrOpaHus TOILINBA

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm
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http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor
http://www.history.ru/freeph.htm

66

67

Pacuér konmuecTBa TEMIOTH IPU
TeIlonepeaaye

[TonsTre 06 aquabaTHOM mporecce.
[TepBblii 3aKOH TEPMOAMHAMUKHI

http:phdep.ifmo.ru

http:physics.nad.ru

68

KonuyecTBo TemioTs! u paboTa Kak
Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU
T/ cuctemsl

http://www.elmagn.chalmers.se/%7eigor

69

70

BTopoii 3ak0H TepMOJIMHAMUKY 1151
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeobparumocTh
MIPUPOIHBIX MTPOIIECCOB

[TpuHIMITBI AENCTBUS TEMIIOBBIX
mamuH. KITT

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

71

MaxkcumanbHoe 3HaueHue KITJI. I{ukn
Kapno

http:physics.nad.ru

72

Pemenue 3agau

http://www.elmagn.chalmers.se/%7eigor

73

74

75

76

77

78

DKOJIOTHYECKHUE aCITEKThI
HCITIOJIB30BAHUS TCIIJIOBBIX anraTeneﬁ.
TeroBoe 3arpsA3HEHUE OKPYKarolen
cpeabl

Pemenue 3amau

O000I1IEHNE U CUCTEMATHU3aIINs 3HAHUH
o Teme "Tepmoaunamuka. TermnoBsie
ManHae"

KonrtponbHas pabora no Teme
"TepmonnHamuka. TernmnoBele MauHb"

[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue u kunenue. Y nenbHas
TeII0Ta MapooOpa3OBaHMs

HaCBIHIeHHBIe 1 HCHACBIINICHHEBIC IT1aphl.

KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH
" JABJICHUA HACBIIICHHOTI'O Iapa OT

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru
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TEMIIEPATYPhl, UX HE3aBUCUMOCTD OT
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhI KUTICHUS OT
AJaBJICHUA B ) KUAKOCTU

Brnaxxnocts Bo3myxa. AGCONIOTHAS U

79 http:physics.nad.ru
OTHOCHTEJIbHAs BIKHOCTb

80 Pemenue 3amau http://www.elmagn.chalmers.se/%7eigor
TBépnoe Teno. Kpucraminyeckue u

81 amMopQHBbIC Tena. AHU30TPOIHS CBOWCTB http:www.history.ru/freeph.htm
KpHUCTAJIJIOB
[1naBneHue U KpUCTAUIA3ALIMSL.

82 VY nenpHas TEII0Ta TUIABICHUS. http:phdep.ifmo.ru
Cybnumarus
Hedopmaruu TBEPIOTO TENA.

83 Pactsxenue u cxxatue. Cnur. Monyinb http:physics.nad.ru
HOwnra. [Ipexen ynpyrux nedopmannii
TennoBoe paclIMpeHue KUJIKOCTEN U

84 TBEPABIX T€JI. AHFAPMOHU3M TEIUIOBBIX http://www.elmagn.chalmers.se/%7eigor
KoJIeOaHWi YacTHUI] BEIIeCTBA

85 Tpeodpasoanme SHeprn B hasosbix http:www.history.ru/freeph.htm
nepexoiax

86 YpaBHeHHe TEMI0BOro 6amaHca http:phdep.ifmo.ru

87 Pemenue 3amau http:physics.nad.ru
[ToBepXHOCTHOE HaATSKEHNUE.

88 KaHHHMpHHefIBHeHHH' Jlasnerue o http://www.elmagn.chalmers.se/%7eigor
HCKPHUBJICHHON TTOBEPXHOCTHIO
xuakoctu. Popmyia Jlammaca
O06o011IeHne 1 cucTeMaTu3alys 3HaHu|

89 o TeMe "ArperaTHbIe COCTOSTHHS http:www.history.ru/freeph.htm

BeniectBa. PazoBble nepexoans”
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90

KontponbHas paboTa mo teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®da3oBble epexo bl

http:phdep.ifmo.ru

91

92

93

DneKkTpu3anys Tei U e€ IpOosiBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPUUECKUX 3apsiioB. [IpoBoHUKH,
TURJIEKTPUKU U TIOTYIPOBOTHUKHI

DneMeHTapHBIN AIEKTPUUIECKUH 3apsil.
3aKOH COXpaHEHMSI DIEKTPUIECKOTO
3apsna

B3anmopencrtaue 3apanoB. Toueunsle
3apsanbl. 3akoH Kynona

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

94

Pemenue 3agau

http:phdep.ifmo.ru

95

Onektpuueckoe nose. Ero neiictBue Ha
AJIEKTPHUYECKUE 3aPsiIbl

http:physics.nad.ru

96

97

98

99

100
101

HaHpH)KéHHOCTL QJICKTPHUYCCKOI'O ITOJIA.

[Tpo6usrii 3apsa. Jlnaun
HaNpsHKEHHOCTHU JIEKTPUIECKOTO TOJIS.
OHOPOAHOE PIEKTPHUYECKOE ITOJIe

IToreHnmmaabHOCTH
3JIEKTPOCTATUYECKOTO noJisd. PazHoCTh
MOTEHIMAJIOB U HANPSHKECHUE
[TorenimansHas HEPTHS 3apAa B
3JIEKTPOCTATUYECKOM MoJ€e. [ToTeHnnan
BJIEKTPOCTATHYECKOTO MOJIA

CBs13b HAMPSHKEHHOCTH TIOJIS U
Pa3HOCTH MOTEHLUAJIOB JJISt
BJIEKTPOCTATHYECKOTO MOJIS

[IpuHIMn cynepno3unuu
AJIEKTPUYECKUX MOJIEH

Pemrenue 3anau

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm
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[Tone Toueunoro 3apsana. [one

102 N 1 http:phdep.ifmo.ru
pPaBHOMEPHO 3apsDKEHHOU chepsl
[Tosie paBHOMEPHO 3apsKEHHOTO TI0
103 00béMy mrapa. [Tose paBHOMEpHO 1 http:www.history.ru/freeph.htm
3apsHKCHHON OECKOHEUHOU TIOCKOCTH
IIpoBOOHUKH B 3IEKTPOCTATHIECKOM .
104 POBOZ P 1 http:phdep.ifmo.ru
rosie. Y CJI0OBUE PaBHOBECHS 3apsI0B
WDJIEKTPUKHU U MOIYIPOBOJHUKH B )
105 A P YHpOBoa 1 http:physics.nad.ru
ANEKTPOCTATHYECKOM I10JIC
Konnencarop. D51eKTpoEMKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTb 1 http://www.elmagn.chalmers.se/%7eigor
IJIOCKOTO KOHACHCATOpa
[NapamiensHOE cOeTUHEHNE .
107 P A 1 http:www.history.ru/freeph.htm
KOHJICHCATOPOB
ITocnemoBaTenpHOE COSTMHEHIE .
108 I 8 1 http:phdep.ifmo.ru
KOHJICHCATOPOB
109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa 1 http:physics.nad.ru
110 Pemenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
BIDKEHHE 3apsHKEHHON YaCTUILIBI B .
111 A p B 1 http:www.history.ru/freeph.htm
OJTHOPOJTHOM 3JICKTPHIECKOM TI0JIe
112 Pemenue 3amau 1 http:phdep.ifmo.ru
O0001IeHEe U CUCTEMATH3aIMs 3SHAHUH )
113 o " 2 " 1 http:physics.nad.ru
1o TemMe "DIeKTPUIECKOe MOJe
KonTponsHasg paboTta 1o Teme .
114 " P P " 1 http://www.elmagn.chalmers.se/%7eigor
DIeKTpUYECKOe 1oJie
Cuna toka. [TocToSHHEIA TOK. Y CIIOBUS
115 CYILIECTBOBAHUS MOCTOSHHOTO 1 http:www.history.ru/freeph.htm
ANEKTPUYECKOTO TOKA
116 Ncrounuku Toka. Hanpsikenne u 3/1C 1 http:phdep.ifmo.ru
3axon Oma [y ydJacTKa IEmH. .
117 JULA YA A 1 http:physics.nad.ru

DNeKTpUUECKOEe CONPOTUBIICHHE
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3aBHCHUMOCTh COIIPOTUBJICHUA
OAHOPOJHOIO MMPOBOAHUKA OT €TI0

118 1 http://www.elmagn.chalmers.se/%7eigor
JUTHHBI 1 TIOMIA/U TIOTIEPEYHOTO
CEeYEHUS
VY nenbpHOE COPOTUBIIEHNE BEIECTBA. .
119 A P m 1 http:www.history.ru/freeph.htm
Pemrenue 3amau
ITocnenoBareipsHOE, HapalIEILHOE .
120 A > 11ap ’ 1 http:phdep.ifmo.ru
CMEIIIaHHOE COEMHECHUE TTPOBOTHUKOB
Pacuér pa3sBeTBIEHHBIX DIIEKTPHUECKUX .
121 . P p 1 http:physics.nad.ru
nernei. [IpaBuna Kupxroda
122 Pewenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
Pabora siekTpuyeckoro Toka. 3akoH .
123 P 1 http:www.history.ru/freeph.htm
Jxoyna —Jlenna
124 Pewenue 3amau 1 http:phdep.ifmo.ru
MOIIHOCTB JEKTPUIECKOTO TOKA.
125 TerroBass MOIITHOCTH, BRIJIC/IsIEMAast Ha 1 http:physics.nad.ru
pesucrope
126 Pemenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
OJ1C u BHYTpEHHEE CONIPOTUBIIECHUE .
127 A yIp p 1 http:www.history.ru/freeph.htm
WCTOYHHUKA TOKA
3axon OMa 11 nNoJIHOH (3aMKHYTOH .
128 A - ( yroi) 1 http:phdep.ifmo.ru
ANEKTPUUYECKON IIeTTH
129 Pemenue 3amau 1 http:physics.nad.ru
130 MOIITHOCTh UCTOYHHUKA TOKA 1 http://www.elmagn.chalmers.se/%7eigor
131 Kopotkoe 3ambikanne 1 http:www.history.ru/freeph.htm
132 KonneHncarop B ienu mocTOSSHHOTO TOKA 1 http:phdep.ifmo.ru
133 Perienne 3amau 1 http:physics.nad.ru
Pemenue 3amau mo teme "I1ocTOSTHHBII .
134 Hlad " 1 http://www.elmagn.chalmers.se/%7eigor
ANEKTPUICCKUH TOK
Pemenne 3amay mo reme "I1oCTOSTHHBII .
135 I 1 http:www.history.ru/freeph.htm

AIEKTPUUYECKUN TOK"
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136

137

138

Pemrenue 3agaud mo treme "IlocToSHHBIH
AIEKTPUUYECKUNA TOK"

O06o001IeHre U CHCTeMaTU3alus 3HAHUN
1o Teme "[1oCTOAHHBIN IIeKTPUUECKUI

TOK

KonrtponsHas pabora o Teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

139

OnexTpuyecKas IpoOBOAUMOCTh
Pa3IMYHbIX BEUIECTB. DIEKTPUUECKUM
TOK B MeTajiax. CBepXnpoBOIUMOCTD

http:www.history.ru/freeph.htm

140

DNEeKTpUYECKH TOK B pacTBOpax U
pacriaBax 3J€KTPOJIUTOB. 3aKOHbI
Ddapagest U1 SIEKTPOIU3a

http:phdep.ifmo.ru

141
142

DneKkTpuyecKuil Tok B razax. [lmazma

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

143
144

145

146

DIEeKTPUUYECKHI TOK B
TOJTYTTPOBOTHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

@uU3NYECKU NPAKTUKYM II0 TEME
"M3mMepeHue CUIIbl TOKA M HANIPSKEHUS
B LIENU TIOCTOSIHHOT'O TOKA NP TTOMOIIIH
aHaJIOTOBBIX U IU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIH
"3HaKOMCTBO ¢ LU(POBOIA
naboparopueii o gusuke. [pumepst
u3MepeHus: GPU3NIECKUX BETUUUH MPH
ITOMOIIM KOMIIBIOTEPHBIX JaTYUKOB"

Pu3NYECKU IPAKTUKYM I10 TEME
"N3yueHrne HepaBHOMEPHOTO IBUKEHUS
C LIEJIBIO OIPEEICHUS MTHOBEHHOMN
ckopocTh"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor
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147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSMOJIMHEHOM paBHOYCKOPEHHOM
NBIDKEHHUHY 110 HAKJIOHHOM IIOCKOCTH"
unu "MccnenoBanue 3aBUCUMOCTH TTyTH
OT BPEMEHHU MPU PABHOYCKOPEHHOM
NBIKEeHUN"

http:www.history.ru/freeph.htm

148

149

150

151

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepenne yCKOpeHHst CBOOOIHOTO
najgeHusa" win "M3yueHue ABuKEHUs
Tena, OpOIIEHHOTO TOPH30HTAIEHO"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela 10
OKPY>KHOCTH C TIOCTOSIHHOM 11O MOJTYJTIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH NIEPHO/Ia 00OpaIIeHUs
KOHMYECKOT0 MasgTHHKA OT €TI0
napamerpoB”

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIpH IBUYKEHUH OpyCcKa M0 HaKJIOHHOU
mockocty" nin "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS
OpycKka 10 HaKJIOHHOM IIIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUJT
YIPYTOCTH, BOZHUKAIOIINUX B IPYKHUHE
U PE3MHOBOM 00pasIe, OT UX
neopmanuun” win "N3ydyenue
JIBUKEHUSI CUCTEMBI TeJI, CBSA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
0110K"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor
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152

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTII0BOr0 KO3 dHUIIMEeHTA
3apucumoct Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1o
HaKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
kod(durmeHTomM TpeHus" uIu
"N3yueHue NBUKEHUS Ipy3a Ha BaLy C
TpeHuem"

http:www.history.ru/freeph.htm

153

154

du3nuecKuil MPakTUKYM 110 TeMe
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh
Bpaiuenus" uiu "Koncrpyuposanue
KPOHUITEIHOB M pacy€T CUJI yIpyroctu"
niu "H3ydyeHne ycToiuuBoCTH
TBEPJIOTO TeJa, UMEIOLIETO IUI0IAb
onops!"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune uMmIrynbca Tena mno
TopMo3HoMy nyTu" uin "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI U MOIITHOCTH CHJTBI
Taru" nin "CpaBHEHUE U3MEHEHMUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
nmu "HccnenoBanue coxpaHeHuUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiicteun" wim "M3mepenue
KUHETUYECKON YHEPIUH Tea 1Mo
TOPMO3HOMY IIyTH"

http:phdep.ifmo.ru

http:physics.nad.ru

155

Pu3NYECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMHAYECKOrO Mporecca
(pexoMeHI0BaHO UCIIOJIb30BAHUE
uudpoBoit 1abopaTopun)" wiu
"N3y4eHne n30X0opHOro mporecca' uin

http://www.elmagn.chalmers.se/%7eigor
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156

157

158

"N3yuenue n3obapHoTo mpoiecca’ win
"[IpoBepka ypaBHEHUs cocTOsIHUSA"

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue yaenbHOM TermIoEMKOCTH"
umu "UccnenoBanue mpoiecca
OCTBIBAHMS BeUIECTBA" WIIH
"HccnenoBanue aanadaTHOTO
npouecca" unu "M3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpPaTypbl KUIIEHUS )KUJIKOCTE"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
raBieHus Japaa" uim "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"N3mepenue aOCoOIFOTHON BIaKHOCTU
BO3/1yXa U OLIEHKa Macchl IapoB B
nomenieHun". 3mepenue

Koa( dulreHTa MOBEPXHOCTHOTO
HaTSDKEHUS

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOmnroeHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHAEHCATOpa B YIHEPTHIO
U3JIy4EHUs CBETOANOA" NN
"N3yueHue nNpoTeKaHus TOKa B LIETIH,
coJieprKalle KoHaeHcarop' win
"Pacnipenenenue pasHOCTH
MOTEHIMAJIOB (HANPSDKEHUS ) IPU
MOCJIEI0BATEIHLHOM COETUHEHUN
KOHJIEHCaTOpoB"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

159

@uU3NYECKU NIPAKTUKYM IO TEME
"HccnengoBaHue CMEIaHHOTO

http://www.elmagn.chalmers.se/%7eigor
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160

COCMHEHUS PE3UCTOPOB" MK
"N3mepeHue yaenpHOro
COIPOTHUBIICHUS IPOBOIHUKOB" HIIN
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TOKa OT HANPsDKEHUS JJIs1 JIAMITbI
HakaiuBaHuUs"

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue anexTpoiusa" uim
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" wiu "UccnenoBanue
3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTyphl" Hin
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTEePUCTUKHU Aroaa"

http:www.history.ru/freeph.htm

161

PesepBHrlit ypok. O60011eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Kunemaruka"

http:phdep.ifmo.ru

162

PesepBHrlit ypok. O60011eH1E 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
" [Ilmaamuka"

http:physics.nad.ru

163

164

165

PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3allusl 3HaHHUH 10 TeMe
"CraTtuka TBepa0ro Tena

PesepubIiil ypok. O6006111eHIE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

PeseprubIil ypok. O60061eHIE 1
CUCTEMAaTH3alysl 3HaHUM 110 TeMe
"OCHOBBI MOJIEKYJIIPHO-KHHETHYECKON
teopun"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

166

PesepBHelit ypok. O6001IeHNHE 1
cHCTeMaTH3alis 3HaHUH 110 TEME
"TepmoanHamuka. TenaoBble MAlIUHbI"

http:physics.nad.ru
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PeszepBHbIil ypok. O6001IeHIE 1
CHCTEMATH3allMs 3HAHHH 110 TeME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBbIe nIepexoan"

167

PesepBHelit ypok. O600ICHHE U
168 CHUCTEMATH3AalNA 3HAHUH I10 TEME
"DnexkTpuueckoe mose"

PesepBHelil ypok. O000IICHHE 1
169 CUCTEMATH3AalNA 3HAHUH I10 TEME
"IloCcTOSIHHBIN 31EKTpUYECKUHM TOK"

PesepBHeIit ypok. O000IICHHE 1
170 cucreMarusanus 3Haauii 1o reme "Toku
B pa3JIMuYHBIX cpegax”

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru
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11 KJIACC

KounyecTBO 4acoB
Ne JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoubnbsie IIpakrnuyeckue
n/m P Bcero p P o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

B3anMopeiicTBre MOCTOSIHHBIX
1 MAarHuTOB U ITPOBOJHUKOB C TOKOM. 1 http:www.history.ru/freeph.htm
MaruutHoe nosie. I'unoreza Ammepa

BekTop MarHuTHONW MHAYKIIMH.
2 [IpuHIUI cyneprno3uiuu MarHUTHBIX 1 http:phdep.ifmo.ru
nosiei. JInHuM MarHuTHOM MHAYKIIMU

MarsuTHoe noJje IMPOBOJHHKA C TOKOM.

3 1 http:physics.nad.ru
OmneIT OpcTena
Cuita Amrepa, e€ HarpaBiICHHE U .

4 P p 1 http://www.elmagn.chalmers.se/%7eigor
MOJ1YJIb

5 Pewenue 3amau 1 http:www.history.ru/freeph.htm
IIpnMenenue 3axkoHa AMiepa. .

6 P P 1 http:phdep.ifmo.ru
DNeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U
MOIyIb. /JIBIKEHUE 3apsKEHHOU .

7 Ay1b. ] P 1 http:www.history.ru/freeph.htm
YaCTHUIIBI B OJHOPOJTHOM MarHUTHOM
mnoJie

8 Pemenne 3amau 1 http:phdep.ifmo.ru

9 Pa6ora cuel Jlopenia 1 http:physics.nad.ru

10 Pemrenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
MaruuTHOE II0JIE B BEIECTBE.

11 deppoMarHeTUky, napa- u 1 http:www.history.ru/freeph.htm

JAnaMaroHeTukKu

OcHoBHBIE CBOCTBA
12 beppomarneTukos. [Ipumenenune 1 http:phdep.ifmo.ru
(beppoMarHeTuKoB
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Pemrenue 3agad mo teMme "MarautHoe

13 i http:physics.nad.ru
noJe
Pemenune 3a1a4 no treme "MarauTHoe .

14 Hoe" g http://www.elmagn.chalmers.se/%7eigor
SIBrieHME NEKTPOMArHUTHOU

15 MHAYKUUU. [I0TOK BEKTOpa MarHUTHOM http:www.history.ru/freeph.htm
WHIYKITUW

16 OJ1C uHAyKIMH http:phdep.ifmo.ru
3aKOH 3IEKTPOMarHuTHOHN UH 15051 .

17 p Ay http:physics.nad.ru
®dapanes
BuxpeBoe snekrpuueckoe nojie. Toku .

18 q)yK}Z) p http://www.elmagn.chalmers.se/%7eigor
O/1C uHAYKIMU B JBUKYLIUXCS .

19 http:www.history.ru/freeph.htm
MTPOBOTHUKAX

20 Pewenue 3amau http:phdep.ifmo.ru

21 [TpaBuio Jlenma http:physics.nad.ru
NunyktuBHOCTH. Karymika

22 WHIYKTUBHOCTH B LIEIU ITIOCTOSHHOT'O http://www.elmagn.chalmers.se/%7eigor
TOKa
SIBeHne caMouH nu. OJ1C .

23 YK A http:www.history.ru/freeph.htm
CaMOMHAYKIINHU
OHeprus MarHUTHOTO IOJIST KATYIIKH C )

24 P yim http:phdep.ifmo.ru
TOKOM. DJIEKTPOMArHuTHOE TOJIe

25 Pemenue 3amau http:physics.nad.ru
O000111eHIE U CHCTEMATH3aIlUs 3HAHUI .

26 m " H,, http://www.elmagn.chalmers.se/%7eigor
1o Teme "DIeKTPOJMHAMHUKA
KonTtponsHasg pabora 1o Teme .

27 " P P " http:www.history.ru/freeph.htm

DJIEKTPOIMHAMUKA

Komnebarennuas cucrema. CBoOOIHEIE

28 Kosebanus. ['apMoHnUeckue http:phdep.ifmo.ru

KoJeOaHus
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29

30

31

32

33

Kunemarunueckoe u JUHaAMHUYCCKOC
OIHMCaHME KOJIeOaTEIbHBIX JIBIDKCHHUH

DHepreTudeckoe onucanue. BeiBoj
JMHAMHYECKOTO OIHUCAHUS
TapMOHHYECKHUX KOJICOaHUH 13 X
HEPreTHYECKOr0 U KHHEMATHYECKOTO
OIIMCaHUus

Awmiuntyna u ¢aza xonebanuit

Ilepuon u yactrora xkosnedanuil. [lepros
MAaJIBIX CBOOOIHBIX KOeOaHUN!
MaTeMaTHYeCKOro MasTHHUKA. [lepron
CBOOOHBIX KOJICOaHHI TIPY>KUHHOTO
MasiITHUKA

3aTyxaromue KojieOaHusl.
BriayxeHHblie koseOanus. Pezonanc

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

34
35

36

37

ABTOKOJICOaHUSA
Pemntenue 3anau

VYpok-koHpepenuus "Mexannyeckue
KoJie0aHUs B MY3bIKAJIbHBIX
HMHCTpyMeHTax"

O0001IeHre 1 cUCTEMaTH3alus 3HAHUH
o teMe "MexaHnuyeckue Kojaeoanus"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

38

39

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHblil KOHTYD

®opmyna Tomcona. CBSI3b aMILTUTY/IbI
3apsijia KOHIEHCATOpa C aMILUTATYI0U
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

40

41

3aKOH COXpaHEHUsI SHEPTUHU B
uJieasIbHOM KoJiebaTeTbHOM KOHTYpe

3aTyxaromue JIeKTPOMarHuTHBIS

KoJIeOaHMsI. BLIHy)KI[CHHBIC
OJICKTPOMArHuTHBLIC KoeOaHus

http:phdep.ifmo.ru

http:physics.nad.ru
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[Tepemennsiii Tok. Pe3ucrop u

42 KOHJIEHCATOP B LIENU NIEPEMEHHOTO 1 http://www.elmagn.chalmers.se/%7eigor
TOKa
43 Karyuxa nHRyKTUBHOCTH B 1ien 1 http:www.history.ru/freeph.htm
MEPEMEHHOTO TOKa
44 3akon OMa 1st 5JIEKTPUYECKOH 1enu 1 hitp:phdep.ifmo.ru
MIePEMEHHOTO TOKA
MOoOIHOCTh MEPEMEHHOTO TOKA.
45 AMIUINTYIHOE U JEUCTBYIOLIEE 1 http:physics.nad.ru
3HAYCHHME CHUJIbI TOKA M HAIIPSDKECHUS
46 Pe3onaHC B 2JIeKTpHYECKON HIEeTTH 1 http://www.elmagn.chalmers.se/%7eigor
47 Pemenue 3agau 1 http:www.history.ru/freeph.htm
WneanbHbIif TpanchopmaTop.
48 [Tpou3BoacTBO, Mepenaya u 1 http:phdep.ifmo.ru
oTpeOIIeHUE IIEKTPHUICCKON YIHEPTHH
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE AJICKTPOIHEPIHH.
49 KynbTypa ncnosnp3zoBanus 1 http:physics.nad.ru
ANEKTPOIHEPTHH B MMOBCETHEBHON
JKA3HU
50 Pemenne 3amaq 1 http://www.elmagn.chalmers.se/%7eigor
51 Pemenue 3agau 1 http:www.history.ru/freeph.htm
O06o0meHre u cucTeMaTr3aIs 3HaHHHA
52 o TemMe "DIIeKTPOMarHuTHhIE 1 http:phdep.ifmo.ru
KoJieOaHus"
53 Mexanueckue BOHeL, 1 http:physics.nad.ru
XapaKTepUCTUKH MEXAaHHIECKUX BOJTH
54 CpoiicTBa MEXaHHYSCKHUX BOJH 1 http://www.elmagn.chalmers.se/%7eigor
55 3ByK. XapaKTepUCTUKH 3ByKa 1 http:www.history.ru/freeph.htm
56 Mngpassyx n ynBTp%ByK;IHyMOB()e 1 http:phdep.ifmo.ru
3arpsi3HEHUE OKPYKAIOIIEH cpebl
57 Pemenue 3amau 1 http:physics.nad.ru
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58

59

ONEKTPOMAarHuTHHIE BOJIHBI.
N3nydeHue 3J1eKTpOMarHuTHEIX BOJIH
OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

60

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY

http:phdep.ifmo.ru

61

62

[TpuHIUIIBI PaTUOCBS3U U
TeaeBuacHM. Pagmonokanms.
DIEeKTPOMArHUTHOE 3arps3HEHUE
OKpY>KaroIlEeH Cpeibl
KonTponbhas padota no teme
"KonebaHusa v BOJIHBI"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

63

Caer. 3aKOH NPSIMOJIMHENHOTO
pacnpocTpaHeHus CBeTa

http:www.history.ru/freeph.htm

64

Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTpaHEHUSI
cBETa

http:phdep.ifmo.ru

65

66

67

68

Ortpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEJIbHBIN [TOKA3aTeNb
npenomMienus. [lonHoe BHyTpeHHee
orpaxxeHue. IIpenenbHbIi yroiu
ITOJIHOTO BHYTPEHHEIO OTPAKEHUS
Pemenne 3amau Ha npuMeHeHue
3aKOHOB OTPA)XEHUS U TIPEJIOMIICHUS
CBETa

Xon nydent B mpusMe. Jlucnepcus
ceta. CIIOXKHBIN cocTaB 0€10ro cBera.

IIBer

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru
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JIunzpl. DOKyCHOE pacCTOSTHUE U

69 1 http:physics.nad.ru
OIITUYECKAs CHJIA JIMH3BI
70 Hoctpoenue usodpaxeruii B mHsax 1 1 http://www.elmagn.chalmers.se/%7eigor
UX cucTeMax. YBeJIHueHUe JIMH3bI
Pemenue 3a1a4 Ha MocTpoeHue
71 M300pakeHU, TOTYy4aeMBbIX C 1 http:www.history.ru/freeph.htm
MTOMOLIBIO JIMH3
72 I'11a3 xak onrTuyeckas cucrema 1 http:phdep.ifmo.ru
Pemenue 3anau. [penensi
73 IIPUMEHNMOCTH T€OMETPUYECKON 1 http:physics.nad.ru
OTITUKH
74 CkopocTs caeTa 1 MeTONI c¢ 1 http://www.elmagn.chalmers.se/%7eigor
U3MEepeHUs
75 Jlucniepcust cera 1 http:www.history.ru/freeph.htm
76 WNutepdepennus ceera 1 http:phdep.ifmo.ru
KorepenTHbie UCTOYHUKU. Y CIIOBUS
7 HaOJIOACHNST MAKCUMYMOB U 1 http:physics.nad.ru
MHUHUMYMOB
78 Pemenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
79 [TpumeHeHne uHTEpHEepeHIUN 1 http:www.history.ru/freeph.htm
80 Judpakmus ceeTa 1 http:phdep.ifmo.ru
81 Hudpakuronnas peméTka. Y cioBue 1 htto:physics.nad.ru
HaOII0/IeHNUs TTIABHBIX MAaKCUMYMOB
82 Pemenue 3amau 1 http://www.elmagn.chalmers.se/%7eigor
83 HonepeurocTs CBETOBKIX BOTH. 1 http:www.history.ru/freeph.htm
[Tonspuzanus ceera
84 Pemienue 3anau 1 http:phdep.ifmo.ru
85 CBeToBBI€E SIBJICHUS B IPUPOJIE 1 http:physics.nad.ru
86 ObobmeHue 1 CHCTEMATH3AIM SHAHMI 1 http://www.elmagn.chalmers.se/%7eigor

o teme "Omnruka"
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KouTponbhas pabota no teme

87 1 http:www.history.ru/freeph.htm
«Onrtuka»
I'paHuUIBI TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKU. 3aKOHEI .
88 1 http:phdep.ifmo.ru
ANEKTPOAUMHAMUKH U TIPHHIIUTL
OTHOCHUTEIBHOCTHA
TTocTynaTel cieuagibLHON TEOPUN .
89 y 1 P 1 http:physics.nad.ru
OTHOCHUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOU
nntepBai. [Ipeodbpazosanus Jlopenia.
VcnmoBue NpUIUHHOCTH. .
90 P 1 http://www.elmagn.chalmers.se/%7eigor
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH.
3ameJieHre BpeMEHH M COKpaIlleHUE
JUTUHBI
DHEPTrUs U UMITYIILC PEIITUBUCTCKON .
91 P YIAeCp 1 http:www.history.ru/freeph.htm
YaCTULIBI
CBsi3b Macchl C 3HEpPTrUel U UMIYJIbCOM
92 PENSATUBUCTCKOM YaCTUIIBI. DHEPTHS 1 http:phdep.ifmo.ru
MMOKOSI
93 PaBHOBeCHOE TEIIOBOE U3IIYyYEHHE 1 http:physics.nad.ru
94 3akoH cMelennsa BuHa 1 http://www.elmagn.chalmers.se/%7eigor
T'unoresza M. IInmanka o kBaHTax. .
95 1 http:www.history.ru/freeph.htm
DoToHEI
96 DOHeprus U UMNyibC GpoToHa 1 http:phdep.ifmo.ru
dotordbdext. OnwiTe A. I'. CTomeToBa. .
97 b 1 http:physics.nad.ru
3akonbl poTtorddekrta
YpaBHeHue DUHIITEHA I
98 ¢doroaddexra. "Kpacnas rpanumna” 1 http://www.elmagn.chalmers.se/%7eigor
dhoTodrddexra
aBienne csera. Onbrrer I1. H. .
99 A 1 http:www.history.ru/freeph.htm
JleGenena
100 BoiHOBEIE CBOMCTBA YaCTHIL 1 http:phdep.ifmo.ru
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Bounbl nie bpoind. [[nuHa BosiHbI 1€

101 Bpoiins u pa3mepsr o6actu http:physics.nad.ru
JIOKAJIU3AIMK IBUKYIICHCS YaCTHUIIBI
102 KopmyckysipHO-BOTHOBOM JTyaJu3m http://www.elmagn.chalmers.se/%7eigor
103 Jlnpaxuns >1eKTpOHOs Ha http:www.history.ru/freeph.htm
KpHUCTaJIaX
Crennuka u3mMepeHuil B MUKPOMUPE.
104 CooTHoI1IeHUs HEOTpeAeIEHHOCTEN http:phdep.ifmo.ru
I'eiizenbepra
105 Pemenwue rpaduueckux 3agad http:physics.nad.ru
106 Pemenue pacu€THbBIX 33124 http://www.elmagn.chalmers.se/%7eigor
KonTponbHas pabota nmo Temam:
107 "Ocnossl CTO", "KopmnyckyispHo- http:www.history.ru/freeph.htm
BOJIHOBOM nyanu3m"
OnBITHI IO UCCIIEAOBAHUIO CTPOCHUS
108 aToMma. [itanerapHast MoielTb aTOMAa http:phdep.ifmo.ru
Pezepdopna
109 [Toctynatel bopa http:www.history.ru/freeph.htm
110 Bunel ctiektpoB. CriekTp ypoBHER http:phdep.ifmo.ru
SHEPTUU aToMa BOJIOPO/Ia
111 CrioHTaHHOE ¥ BBIHYXKICHHOE http:physics.nad.ru
M3ITydeHUE CBEeTa
112 Jlazep http://www.elmagn.chalmers.se/%7eigor
Hyxnonnas monens sigpa ['elizenoepra-
113 WBanenko. 3apsi 1 MacCOBOE YUCIIO http:www.history.ru/freeph.htm
sipa. 3otombl. PairnoakTHBHOCTH
3aKOH paJIMOAKTUBHOTO PacIaja.
114 CBoiicTBa MOHU3UPYIOIIETO U3ITyUEHUSI. hitp:phdep.ifmo.ru
BrusiHue paqnoakTHBHOCTH HA KUBBIC
opranu3Msl. Jlo3umeTpus
115 DHeprus CBA3M HYKJIOHOB B sifIpe. hitp:physics.nad.ru

Anepnsie cunbl. JledekT Macchl sapa.
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S nepubie peakuuu. AnepHbie
peaxTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSAICPHOTO CUHTE3a.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHS
SIEPHON SHEPTeTUKH

116

Mertoapl perucTpanyu U UCCICI0OBAHUS
3JI€MEHTapHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb
aZpOHOB

http://www.elmagn.chalmers.se/%7eigor

117

118

®usuka 3a npeaenamu CTaHaapTHOU
Mozenn. TéMHas Marepust U TEMHas
sHeprus. EnuncTBo usndeckoit
KapTUHBI MUPa

OTalbl PasBUTHA aCTPOHOMHU.
3HaueHue ACTPOHOMUHU

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

119

[TpruMeHUMOCTb 3aKOHOB (PU3UKH JIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
UCCIEA0BaHUN

http:physics.nad.ru

120

CoBpeMEHHBIE ONITUYECKUE TETIECKOTIBI,
panuoTeNnecKonsl, BHeEaTMOC(hepHas
aCTPOHOMUS

http://www.elmagn.chalmers.se/%7eigor

121

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3Bé3,Z[I)I, IIJIAaHETHI, UX BUIUMOC
JIBUYKEHUE

http:www.history.ru/freeph.htm

122

Comnneunas cuctema. ComaHILE.
CosHeuHast akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

http:phdep.ifmo.ru
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123

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
Jlnarpamma "creKTpajabHbIM Kjlacc —
CBETUMOCTB"

http:physics.nad.ru

124

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIIBHOCTHU

http://www.elmagn.chalmers.se/%7eigor

125

126

127

128
129

130

131

BayTtpennee crpoenue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOKACHUH U 3BoJtorK CoHua
U 3BE3/1. DTaIlbl )KU3HHU 3BE3]

Muneunsiii [lyte — Hama I'anakTuka.
Tunel ramakTuk. YEpHBIE ABIPHI B Spax
TAIAKTUK

Bcenennas. Paciuupenne BeenenHoid.
3akon Xab6mna. Teopus bonbiioro
B3pbIBa. PeslMKTOBOE M3ITydeHUE

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

Hepeménnsie npobieMbl acTpOHOMUUT

@uU3NYECKU NPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MOCTOSSHHBIX MAarHUTOB' MIIA
"WUccnenoBanue CBOMCTB
(dheppoMarueTukoB" UIu
"UccnenoBanue ASHCTBHS ITOCTOSIHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue cuiiel AMriepa uim
"N3yueHne 3aBUCUMOCTH CHIIBI AMITepa
oT cuibl Toka" win "Onpeznenenue
MarHMTHON MHIYKIIMU Ha OCHOBE
n3MepeHus cuiiel Ammepa"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

132

Pu3HYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBICHUS
JIEKTPOMAarHUTHOM MHAYKIMH" WIN

http://www.elmagn.chalmers.se/%7eigor
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133

"OnpeneseHnue HHIYKIIMUA BUXPEBOTO
MarduTHOTrO Iojs"

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccneqoBaHue ABJICHUS
camounaykiuu" unu "Coopka Moaenu
3JIEKTPOMArHUTHOTO TeHepaTopa"

http:www.history.ru/freeph.htm

134

135

136

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOHBIX
KoJ1e0aHUi HUTSIHOTO U MPY>KUHHOTO
MasITHUKOB"

@uU3NYECKU NPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B
PYKUHHOM MasiTHUKE"

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3uctop”
unmu "UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MepEMEHHOT0 ToKa"

http:phdep.ifmo.ru

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

137

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHue napaMeTpoB 3BYKOBOM
BOJIHBI"

http:www.history.ru/freeph.htm

138

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune mokasaresns npeaoMIIeHUs
crexna" wim "[lonydenue
M300pakeHUs B CHCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

http:phdep.ifmo.ru

139

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOT'O PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKHUX JHUH3)" WK

http:physics.nad.ru
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140

141

142

"U3mepenune GOKyCHOTO pacCTOSHUS
paccenBaronInX JUH3"

@uU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
uHTEepPEPEHIINH U TOJISIpU3aIiK cBeTa"

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYabca U SHEPTUHU
PENATUBUCTCKHUX YacTHIL (TI0
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI] B MArHUTHOM 110J1€)"

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
ocHoBe uccieaoBanus porodrddexra"
und "UccienosBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIMO/ OT
HanpspKeHus"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

143

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccnenoBanue crekTpa pa3pekeHHOTO
aTOMapHOT0 BOJOPOJa U U3MEpPEHUE
noctosiHHoM Punbepra"

http:physics.nad.ru

144

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (oHA
C UCIOJIb30BAaHUEM J03UMETpa" NN
"N3yueHue noraomeHus: 6eTa-4yacTuil
alfoMuHuEM"

http://www.elmagn.chalmers.se/%7eigor

145

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IJIa30M C
HCIOJIb30BaHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH IS ONPEEIICHUS
MOJIOXKEHUS HeOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus 1

http:www.history.ru/freeph.htm
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spkue 3BE3761" win "HabmroaeHus B
teneckon JIyHbl, M1aHeT, TyMaHHOCTEH
U 3BE3QHBIX CKOILICHUN"

146

O06001IeHNEe U CHCTEMATH3ALIHS
3HaHuil. Pone GU3MKM 1 acCTpOHOMHH B
YKOHOMHMYECKOM, TSXHOJIOTHYSCKOM,
COLIMAJILHOW M 3THYECKOH chepax
NeATeIbHOCTH YCIIOBEKA

http:phdep.ifmo.ru

147

148

149

150

O0001IeHEe B CUCTEMATH3aIUs
3HaHUU. Posib u MecTo pu3uKu 1
aCTPOHOMHUU B COBPEMEHHOM Hay4yHOM
KapTUHE MHpa

O06o01IeHre U cHCTEeMaTH3aIs
3HaHu#. Posb pu3nyeckoit Teopuu B
(hopMUPOBaHHUH MTPEICTABICHUH O
(bu3nuecKoil KapTUHE MUPa, MECTO
(bu3HYECKOI KapTUHBI MHpPa B 00IIIEM
pSiIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABICHUN O TIPUPOJIC

O00011IeHEe ¥ cUCTEMaTU3alus 3HAHUI
o teme "Kunemarnka"
O000I1IEHNE U CUCTEMATHU3aIINs 3HAHUH
no teme "Kunematnka"

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

151

152

O0600611eHre U cucTeMaTu3alus 3HaHU!
o Teme "Jlunamuka"

O06001eHre U cucTeMaTr3aIus 3HaHUA
o reMe "Cratuka TBepAoro rena”

http:physics.nad.ru

http://www.elmagn.chalmers.se/%7eigor

153

O000111eHIE U CUCTEMATH3aIUs 3HAHUI
110 TeMe "3aKOHBI COXPaHEHUS B
Mmexanuke"

http:www.history.ru/freeph.htm

154

O060061IeHre U cucTeMaTH3alus 3HaHUN
o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

http:phdep.ifmo.ru
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155

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH
o Teme "Tepmonunamuka. TermioBbie
MalIuHE"

http:physics.nad.ru

156

O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
1o Teme "ArperatHble COCTOSIHHS
BemiecTBa. a3oBbie nepexoab”

http://www.elmagn.chalmers.se/%7eigor

157

158

159

O06001IeHre ¥ cucTeMaTh3alus 3HaHUi
1o Teme "DiekTpuueckoe moie"

O0o001IeHNe ¥ CHCTeMAaTU3alns 3HAHUN
1o Teme "I1oCTOAHHBIN AIIEKTPUUECKUN
TOK"

O0o001IeHNe U CHCTeMAaTH3alNs 3HAHUN
1o Teme "TokM B pa3iuuHbIX cpeaax"

http:www.history.ru/freeph.htm

http:phdep.ifmo.ru

http:physics.nad.ru

160

O000111eHIE U CUCTEMATH3AIU 3HAHUI
no teme "MargutHoe nosie"

http://www.elmagn.chalmers.se/%7eigor

161

PesepBHrlit ypok. O60011eHNE 1
cHCTeMaTHu3alus 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

http:www.history.ru/freeph.htm

162

PesepBHelIit ypok. O60011IeHNE 1
CHUCTEMATHU3AaIN 3HAHUH 10 TEME
"Mexannyeckue Konedanus"

http:phdep.ifmo.ru

163

PesepBHelit ypok. O600111eHNE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DnekTpoMarHuTHbIe Kosebanus"

http:physics.nad.ru

164

165

PezepBHblit ypok. O6o011eHNE U
CHCTeMaTH3aIlus 3HAHUH 10 TeMe
"MexaHUYeCKHUE U IIEKTPOMArHUTHBIE
BOJIHBI"

PesepBHelit ypok. O6001IeHNE 1
CHCTEMaTH3allns 3HAHHI 110 TeMe
"OnTuka"

http://www.elmagn.chalmers.se/%7eigor

http:www.history.ru/freeph.htm
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166

PeszepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe
"Ocnobl CTO"

http:phdep.ifmo.ru

167

PesepBHbIil ypok. O600111IcHIE 1
CUCTEMaTHU3allis 3HAHUM 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

http:physics.nad.ru

168

PesepBHbIil ypok. O6006111IeHIE 1
CUCTEeMAaTH3aIusl 3HAaHHUH 110 TeMe
"®duszuka aroma"

http://www.elmagn.chalmers.se/%7eigor

169

170

PesepBHrlit ypok. O60011eH1E 1
cUCTeMaTU3alus 3HaHHUH 110 TEME
"®du3uka aTOMHOTO si7ipa U
3JI€MEHTapHbBIX YacTuil"
PesepBHeIit ypok. O000IICHHE 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"OneMeHTs! acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

http:www.history.ru/freeph.htm
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