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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3KKe Ha YpOBHE CpeIHEro 00IIero 0opa3oBaHus pa3padoTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npencraBieHHbpix B PI'OC COO, DenepanpHOii paboyeil mporpamMme 1mo y4eOHOMY MpeaMeTy
«Dwusukay (yriayOJaeHHBI YpOBEHB), a Takke ¢ yuérom deaepalbHOH paboyeil mporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanus yueOHoro npenmera «Pusmnka» B 00pa3oBaTeIbHBIX
opranmsaiusax Poccuiickoit  ®epepauuu, peanu3yloLMX OCHOBHbIE —0Opa3oBaTelbHbIE
POTPaMMBI.

[Iporpamma 10 ¢u3uke omnpexaenser 00sA3aTeNbHOE IPEIMETHOE  COJEp’KaHHE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIICAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMera ¢ ydyé€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€d, JIOTMKH Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo Qusuke maér
IpPEICTaBICHUE O LIEJAX, COAEPKAaHUM, OOIel cTparernu oO0y4yeHHus, BOCIMTAHUS U Pa3BUTUS
oOyyaromuxcst cpeacTBamMu yueOHoro npeamera «Pusnka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca ¢Gu3MKM YriayOlEHHOrO YpOBHS I03BOJIAET pPEaIM30BaTh 3alauyu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI ISl  TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUATLHOCTSIM.

B mporpamme mo ¢usmke onpenensioTcs IUIAHHUPYEMbIE Pe3yJabTaThl OCBOCHHS Kypca
¢u3uku Ha YpoBHE CpegHero oO0lero o0pa3oBaHMs: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeToH00rnYecKo OCHOBOM ISl pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM pe3ysibTaTaM OO0ydaroluxcs,
OCBOMBIIIUX MPOTrpaMMy 10 (U3MKE HA YPOBHE CPETHETO 00Iero o0pa3oBaHus Ha yriayOoIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3UMKU Ha YIiIyOJE€HHOM YpPOBHE, B TOM
YHCIIe IPEIMETHBIE PE3yIbTATHI 110 T0JIaM 00yUeHUS;

cojepkaHue yueOHoro npeamera «Pu3uka» mo rogam o0ydeHHs..

[IporpamMa 1o (¢u3MKe WUMEET TPUMEPHBIH XapakTep M MOXKET OBITh HCIOJIB30BaHA
YUUTENAMHU (PU3UKH JUISI COCTABJIEHUS! CBOMX Pa0OUYUX MPOTPaMM.

[lporpamMa 1O (¢U3NKE HE CKOBBIBAET TBOPYECKYI0 WHHIMATHBY YYHTEICH U
IPEJOCTABIAET BO3MOXKHOCTH JUISI peaM3allid  Pa3IUYHBIX METOAMYECKMX MOJXOA0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBHM COXPAaHEHUs 00s3aTebHON
YacTH COZIEpKaHMs Kypca.

®du3nka Kak Hayka o Hanbosee oOIMX 3aKOHaX MPUPO/IbI, BHICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHUN 00 OKpYKaIOIIEeM MUpE.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XumHen, ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. VMcnonp3oBaHue U aKTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAaHUM ONpeienusio Xapakrep U OypHOE Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIIOpTa, OCBOSHHS KOCMOCa, MOJNYyYeHHS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBaMH. M3yuyeHue (U3MKM BHOCUT OCHOBHOM BKJIaa B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOydvaromierocs, B (GopMHUpOBaHUE
YMEHUH NMPUMEHATh Hay4YHbIH METOJ MO3HAHUS IIPU BBIIOJHEHUH UMM YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kkypca ¢u3nKu Ha YpOBHE CpPEeIHEr0o 00IIero oO0pa3oBaHMs MOJIOKEH P UIEH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOEHHUSI.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC SBIIETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoes zenepanuzayuu. B cOOTBETCTBUH ¢ HEH MaTepualn Kypca pU3HKU 00beTUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisercss (GOpPMHpPOBAHHME MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanojaraeT UCMoIb30BaHUE T'YMAHUTAPHOTO
noTeHImana GU3NIECKOi HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpoOIeMaMH.

Hoess  npuxknaonoit  nanpasnennocmu. Kypc  ¢usuku  yriyOon€HHOro  ypoBHs
IpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKHUX M TEXHOJIOTMYECKUX MPHIIOKESHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peannsyercsi NOCPEACTBOM BBEACHUS D3JIEMEHTOB COACpKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM PalliOHAIBHOTO PUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOl 0e30MacHOCTH.

OcBocHHE copepKaHMs MPOTPaAMMBI 1O (PU3UKE TOJKHO OBITH MOCTPOCHO HA MPHUHIIUAIIAX
CUCTEMHO-/IeATEeIbHOCTHOTO noaxoa. [yig husuku peanusanus TUX NIPUHIUIOB 0a3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHOoro mpouecca. Jnsg yrmyOna€HHOrO ypOBHS — OTO CHUCTEMa CaMOCTOSTEIHHOIO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTANBHBIE YYEHHYECKHE OIBITHl MpHU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3HUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoautcs nu6o B koHue 10 u 11 kiaccoB, 1ubo mocse mepBOro U BTOPOrO MOJIYroguil B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakTHKyMa B CHUCTEMY
71ab0paTOpHBIX pabOT, KOTOPBIE MPOBOAATCS B Mpoliecce u3yueHus: paszaena (temsl). [Ipu aTom
1oJ padoTaMH MPAKTUKyMa MOHUMAETCS CAMOCTOSITEIBHOE HCCIIEI0OBaHHE, KOTOPOE TPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIAroBO MHCTPYKIIMH.

B nporpamme o ¢u3uke cucteMa ydeHHUECKOTO IKCIEPUMEHTa, Jab0paTOPHBIX padoT H
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BrIOOp TeMaTuku AJis 3TUX BUAOB YUCHHUYECKHUX
IPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMU 0Opa3oBaTENbHOrO Ipolecca HCXOAs U3
OCOOCHHOCTEl MOYPOYHOrO TUIAHUPOBAHUA M OCHamleHus kaOuHeTa ¢usuku. Ilpu sTOM
oOecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TIPSIMBIE M KOCBEHHBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIWYMH M TOCTAaHOBKY OIBITOB II0
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbiioe BHUMaHue yaenseTcsl pelieHuIo pacy€THRIX U KaueCTBEHHbIX 3ajad. [Ipu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
¢bu3nueckoil MoJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTU Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYsl NPpUMEHEHNE 3HAaHWH W3 pa3HbIX pasznenoB. Jlims
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha oOBsICHEHUe/NpeacKa3aHue
NpOTeKaHU (PU3NYECKUX SIBJICHUN M TPOILECCOB B OKPYXKAIOUIEH KHU3HH, TpeOyromue BhIOOpa
¢bu3nueckoil Moienu Ui CUTyalluu MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B  coorBerctBuu ¢ TpeboBanusmMu ®I'OC  COO k  MaTepuanbHO-TEXHUYECKOMY
o0ecrieyeHH0 y4eOHOro mporecca Kype Gu3nku yriayOnE€HHOro YpOBHS Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JOJDKEH HM3y4aThCs B YCIOBHUSX IPEIMETHOTO KaOmHeTa. B kaOuHere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHMUECKUX OIBITOB, Ja0OpaTOPHBIX paboOT M paboT MpakTUKyma, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JeMoHCTpanmioHHOe 00opynoBanue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUTIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3MKe KIFOYEBHIX JEMOHCTPAIMH ISl MCCIEOBAaHUS HM3y4aeMbIX SIBJICHUH M TIPOIIECCOB,
HMIUPHYECKUX U PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaboparopHoe 000pyAOBaHME Al YUYEHMUECKHUX MPAKTUUYECKHX paboT ¢dopMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECleYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX



oOyvaromuxcs. TemaTuuyeckue KOMIUIEKTHI J1IaOOpaTOpHOro 00OpydOBaHUS JOJDKHBI OBITh
IOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX NMPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENSIMH U3Y4€HUS (PU3UKU B 00LIEM 00pa30BAHUU SIBIIAIOTCSA:

¢dopmMHpoBaHUE HHTEPECA M CTPEMIICHHS O0YJAIOIUXCA K HAYYHOMY U3YYEHUIO MIPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHUH O HAayyHOM MeEToJe TMO3HaHus U  (opMupoBaHue
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

¢dopMHEpOBaHHE HAYYHOTO MHMPOBO33PEHHSI KaK pe3ysibTaTa HM3Y4YEeHUS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmupoBaHne yMEHHI OOBSICHATH SBJICHUS C HCIOJB30BAaHHEM (M3UYECKUX 3HAHUNA U
HAaY4HBIX J0Ka3aTeJIbCTB;

¢dopmMupoBaHHE TPEACTABICHUH O PONM (PU3MKH JUIS PA3BUTHUS JAPYIHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaNbHOM
NEeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, IMOArOTOBKA K JajbHeiIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHnne 3TuUX Leneid obecredynBaeTcsl pelIeHUueM CIENYIOUIMX 3ajad B Ipolecce
U3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HaHMA 00 oO0mMX (U3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3UKY, SJCKTPOJANHAMUKY, KBAHTOBYIO (DHU3HKY
U 3JIEMEHTBI acTpO(U3HKH;

¢dopMHEpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUN B IIOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB PEIICHHUs Pa3IMYHBIX 33]a4 C SBHO 33JaHHOW (U3NYECKO MOJIENbIO,
3ajiay, MOAPa3yMEBAIOLUINX CaMOCTOSATENIBHOE CO3/aHue (U3MUECKOW MOJenu, aaeKBaTHON
YCIIOBUSIM 33J]a4, B TOM YHCJIE 33]]a4 HHKEHEPHOT'0 XapaKTepa;

NOHUMaHWe (PU3MYECKMX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIQICHUE METOJAaMU CaMOCTOATENBHOIO IUIAHUPOBAHUS U TPOBEINCHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTalud UH(GOpMallUU, OIpEeNeIeHHs] JT0CTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;

CO3/JIaHME YCJIOBUW Al pa3BUTHUS YMEHUN NPOEKTHO-HUCCIIEI0BATENbCKON, TBOPUECKOMN
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHON 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cootrBerctBun ¢ TpeboBanmsMu PI'OC  COO yrnyOonéHHbIl  ypOBEHb HU3YyUYCHMS
yueOHoro mnpenmera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BhIOMpaeTCs
00y4aromyMuCs, TUIAHUPYIOIUMH POAODKEHHE 00pa3oBaHMs MO CIELUANBbHOCTAM (PHU3UKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢usuxu (yriayOon€HHbBIN ypoBeHb) Ha YpOBHE CpeiHero o0Iiero oopa3zoBaHus
otBoautcs 340 qacos: B 10 kimacce — 170 vacoB (5 yacoB B Heento), B 11 kimacce — 170 yacos (5
JacoB B HEJICIIO).

[Tpennaraemslii B mporpaMme o (pu3nKe nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEb JElaeT BbIOOp MpoBeAeHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP/KAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NPUPOABI.

Ouzuka — QyHmaaMmeHTangbHas Hayka o npupozae. HaydHblil MeTO] MO3HAHUS U METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEeHT M Teopus B Ipoliecce Mo3HaHus npupojsl. HabmoneHne u sKkcrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pU3NUYecKUX BETUYMH (AHAJIOTOBbIE U LU(POBBIE W3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4uH (a0CONIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (HU3NYECKUX SIBICHUH W MPOLECCOB (MaTepuanbHas TOYKa, aOCOIOTHO
TBEPIOE TEI0, HeanbHasl )KUIKOCTh, UICATbHBIN T'a3, TOUSUHBIH 3apsn). [ unoresa. ®uznueckuit
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nuecKas Teopus.

Pomp m mecto ¢usuku B (QOpMHPOBaHMM COBPEMEHHON HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

W3mepenre cuiabl TOKAa M HANpsSHKEHUs B LENM IMOCTOSHHOTO TOKa MpPHU IOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3nakoMcTBO ¢ 1ubpoBoi nadoparopueit mo dusuke. [Ipumepsl n3mepenus: GU3NIECKUX
BEJIMYMH IIPU [TOMOLIY KOMITbIOTEPHBIX JATYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBHkeHHE. (OTHOCUTENBHOCTh MeEXaHW4yeckoro aABmxeHus. Cucrema
OTCYETa.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Pannyc-BekTOp MaTepualbHOW TOYKH, €ro IHPOEKIUH HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. ClloKeHuE NepeMelIeHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOJIMHENHOE ABMKEHHUE. 3aBUCUMOCTb KOOPJINHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTepualbHON TOYKU OT BPEMEHH U UX TPAPUKH.

CBobosnHoe maseHue. YCKOpeHue cBOOOAHOro majeHus. J[BuxeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHMSI MaTepHaAIbHON TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonunerinoe aBuxxenue. [[BskeHne MaTepruaaibHOM TOYKH 110 OKPYXHOCTH. YTIIOBas U
auHelHas ckopocTb. Ilepmon u wacrora obOpamenus. LlenHTpocTpemutenbHoe (HOpMaiabHOE),
KacaTesbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHu4yeckue YyCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CHUAOMETD, JBHKECHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XaPAKTEPUCTHK JABUKECHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

NnmrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HampaBnenue CKkopocTH Mpu ABUKEHUU TIO OKPY>KHOCTH.



[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TIyTEH, TPACKTOPHI, CKOPOCTEN NBUKEHHUSI OJHOTO U TOTO K€ TeJa B Pa3HbIX
CcUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKmuKym.

N3yuenne HepaBHOMEPHOIO IBU>KEHMS C LIEJIBIO ONPEAEIICHUSI MTHOBEHHOM CKOPOCTH.

H3MmepeHne yCKOpeHHUs IIPU NMPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUYKEHUM 110 HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHM ITPH PABHOYCKOPEHHOM JIBH)KECHHUU.

N3mepenue ycKOpeHus: CBOOOAHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE HUPPOBOH
nabopaTopun).

W3ydyeHne OBUXKEHUS Tella, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka runmoressl o npsMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAIBHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

W3yuyenue aBuKeHUs Tesa 0 OKPYKHOCTHU € TIOCTOSHHOMU 110 MOJYJIIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Iepuojia OOpalleHUs] KOHMYECKOro MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuumanbsHble cucTeMbl oTcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeunepuuanbHble cucTeMbl 0TCUéTa (ONpeieieHue, IPUMEpBI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOYKH.

Tperwnii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBl.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO TMAaJeHUsi OT BBICOTHI Haj
IIOBEPXHOCTBIO IUIAHETHI W OT reorpauueckoil MmupoThl. J[BUKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHUS W CHUJa TPEHUS TIOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPHU JBUKECHUU Tela B JKUIKOCTU WJIM rase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBLHOTO ABUKCHUS.

[Hasnenue. 'mapocratnueckoe nasinenue. Cuiia Apxumena.

TexHuuyeckue ycTpoWCTBA M TEXHOJIOTMYECKHUE IPOLECCHhl: MOIIMITHUKY, JABM)KEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue NBUKEHUs TeJl B MHEPLUAIbHBIX M HEMHEPIUAIBHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne AByx HWIMHIPOB WIM IIApOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHONW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOJAECHCTBYIOIIEN MTPHIIOKEHHBIX K TEJIy CHJI C IIPOM3BEIEHUEM MacChl Tena
Ha €r0 yCKOPEHHUE B MHEPIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOICHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICUCTBUIO.

HesecoMocTs.

Bec tena mpu ycKOpeHHOM NOABEME U TaJICHUH.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT TIPHU IBH)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka THMOTE3bI O HE3aBUCUMOCTH BPEMEHHU JIBWXKEHHs Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErKuii O6JI0K.



N3mepenne ko3 duimerTa TpeHus Mo BEIUYHHE YTI0BOr0 KO3 (UIlMeHTa 3aBUCUMOCTH
Fo(N).

HccrnenoBanne JABWXKEHUS Opycka TIO HAKJIOHHOW TUIOCKOCTH C  TIEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3ydenune nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. IlocTynaTenbHoe U BpalllaTeNIbHOE JBM)KEHUE TBEPIOTO TeEla.
MOMEHT CHJIbl OTHOCUTENBHO OCH BpamleHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUMBOE, O€3pa3InyHOE pAaBHOBECHE.

TexHuuecknue yCTpPONWCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHILUTEWH, CTPOUTEIIbHBIN
KpaH, pelIETYaThle KOHCTPYKIUU.

Hemoncmpayuu.

YcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IIA/(b ONOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMnynsc MaTepuanbHOM TOYKH, CHUCTEMbl MarepuaibHbIX ToueK. LleHTp Macc cucremsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMITynbca MaTepUaJIbHOM TOYKW. IIpeacraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

Pabora cuibl Ha MajaoM W Ha KOHEYHOM IiepeMenicHuH. | paduueckoe mpeacTaBlieHUE
pabOTHI CHIIHI.

MOIIHOCTD CHJIBL.

Kunerndeckass sHeprus MaTepuanbHOM TOUkH. Teopema 00 M3MEHEHHMHM KHHETUYECKOU
SHEPrUY MATEPHAITBHON TOUKHU.

[loTeHumanbHple U HENMOTEHIMAIbHbIE CUJbl. [loTeHuuanbHas sHeprus. [loTeHuunanpHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKUHBI. [loTeHIMabHAast SHEPrusi Teja B OJHOPOIHOM
rpaBUTaiMOHHOM Tosie. [loTeHnuanbHass SHeprus Tena B TPAaBUTALIMOHHOM I10JI€ OJAHOPOJHOIO
mapa (BHyTpH | BHE I11apa). Bropast kocmudeckasi CKOpocTh. TpeTbs KocMHUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHITMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYEeCKOW HYHEPTrHUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu mid MIeanbHOW MKUJIKOCTH Kak CJEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTHUH.

TexHUYecKrne YCTPOMCTBA U TEXHOJOTMYECKUE IMPOLECCHI: ABUKEHUE PAKET, BOJIOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABMKEHME.

N3Mepenre MOIHOCTH CUIIBL.

N3menenune sHeprun Teja mpu COBEPIICHUH PaOOTHI.

BzaumHble npeBpalieHnus KMHETUYECKOM M MOTEHUMAJbHOW DHEPruil NpU JEUCTBUU HA
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu mpu CBOOOTHOM MAJACHUU.



Yuenuueckuit sxcnepumenm, nadopamopnuie padbomaol, RPAKMUKYM.

H3MmepeHune UMITysbca Tena o TOPMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHNE U3MEHEHHS UMITYJIbCA TENNA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUM.

M3MepeHne KHUHETUYECKOM SHEPTUH Tea 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TIOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenue pabOThl CHIIbI TPEHUS MPU JIBUKEHUH TeJa [0 HAKJIOHHOMN INIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHbBIE TIOJNIOKEHUST MOJIEKYJIsipHO-KuHeTn4eckoi Tteopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmxeHue. XapakTep ABHKEHHS M B3aUMOACHCTBUS
YaCcTHI] BellecTBa. MOAEIN CTPOCHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEJI M OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojenedl. Macca u pasmepbl Mosiekyn (aromoB). Kommuectso
BemectBa. [locTtostnuas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u cnocoObl €€ u3mepenus. lllkama Temmeparyp
enbcus.

Monenb ueanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YaCTULIBI ra3a ABMXKYTCS
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenaeneeBa—Kianeiipona. AOcomtoTHas Temmeparypa
(kanma temneparyp KeneBuna). 3axon Jlanmprona. M3ompomecchl B uaeallbHOM rase cC
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHue U30MPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

CBs3p MEXIy JaBICHHMEM U CpPEIHEH KHHETUYECKOW DJHEPrued IOCTYNaTeIbHOrOo
TEIUIOBOTO JBHMKEHHUS MOJIEKYJI HJI€aIbHOrO0 Ta3a (OCHOBHOE YPaBHEHHME MOJEKYJSPHO-
KUHETHUYECKOW TEOPUH UJICAIbHOTO rasa).

CBs3p  aOCONIOTHOW  TemmepaTypbl TEPMOJMHAMUYECKOW CHCTEMBl CO  CpeaHei
KMHETUYECKOW YHEPrUel MOCTYIATENIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4eckne YCTPOWCTBA M TEXHOJOTHUYECKHE IMPOIECCH: TEPMOMETp, Oapomerp,
[I0JIy4€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu IBUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBMXKEHUS.

Huddysus xunkocrei.

Mopnens onsita IlITepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpuCTaNIn4eCKUX PEIETOK.

Habmonenue u uccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyM.

HccnenoBanue nporecca yCTaHOBIJICHHUS TEMJIOBOIO PAaBHOBECHS IIPU TEINIOOOMEHE MEXY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHne W30TEPMHUYECKOTO Ipolecca (PpEeKOMEHJ0BAHO MCIOIb30BaHUE LUPPOBOI
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n3o6apHOro mnpoiecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.

TepMoguHamMuyeckast (TH) CHCTEMA. 3aganue BHEIITHUX YCIOBUU JUTS
TEPMOJUHAMHYECKONM cHCTeMbl. DBHemHne u  BHYTpeHHHME mnapamerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbI KaK CpeJHUE 3HAYEHHS BEIMUYMH, OMHCHIBAIOLIUX €€ COCTOSHHE
Ha MUKPOCKOIIMYECKOM YpOBHE.



HyneBoe nauano tepmonunamuku. CaMONpon3BOJIbHAS Pellakcalus TEPMOIMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOro rasa B TEPMOJUMHAMHUKE — CHCTEMA YpPAaBHEHUMN: YypaBHEHUE
MenneneeBa—Kianeiipona U BbIpaK€HHUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Belpaxenue mis
BHYTpPEHHEH SHEPrUU 0JIHOATOMHOTO HJI€aIbHOr0 rasa.

KBa3ucrtarnueckue u HECTaTUUECKHUE IPOLIECCHI.

OnemeHTapHas paboTta B TepMoiMHaMuKe. Brruucienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenaua kak Ccrnoco0 HW3MEHEHHUsI BHYTPEHHEH OHHEpruM TEepMOJAMHAMUYECKOM
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KonunuectBo TemnoTsl. Temno€MKOCTh Tena. YaenbHas M MOJSIpHAs TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpbHas TeEIUIOTa CropaHus TOoIuIMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguadbaTHoM npoiecce.

[TepBbIii 3akoH TepMoaMHAMUKU. BHyTpeHHss sHeprus. KonmuecTBo TemaoTel U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEH YHEPrUH TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOIMHAMMKM JUIs PABHOBECHBIX IPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aK0H TepMOAMHAMUKH JUIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MeEpenaTh
TEIJIOTY OT O0oJiee XOJOAHOro Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MakcumanibHoe 3Hauenue KIIJI. [ukn Kapno.

DKOJIOTUYECKHE aCIEeKThl UCIIOIb30BaHMsI TEIUIOBBIX ABuraresneil. TeraoBoe 3arpsizHeHue
OKpPYKaroIlen Cpe/Ibl.

TexHuuyeckue ycTpoicTBa U TEXHOJIOIMUYECKUE IMPOLECCHI: XOJOIUIbHUK, KOHJIUIIUOHED,
IU3eTbHBIA W KapOIOpaTOpPHBIM JBUraTeNnd, MapoBas TypOWHA, MOMYyYEHUE CBEPXHU3KHX
TEMIEpATyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAHUEM TEIUIOBOIO Hacoca,
yTUIU3alUsg OMOOPraHNYEeCKOTr0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIMPEHUH.

BosaymiHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BELIECTB.

CrnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHMS BEILIECTBA.

Hccnenoanue aquabaTHOro mporecca.

N3yueHue B3aMMOCBSA3M SHEPIHMHM MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U TEMIEPATypPbl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne W KoHmeHcanus. Mcmapenue W KumeHwe. YJIeiabHas TeIJIoTa
napooOpa3zoBaHMUs.

HacrpinieHHsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH H
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTETbHAS BIAKHOCTD.

TBépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUs CBOWCTB KPUCTAJLIOB.
[TnaBrnenue u KpucTaUIU3anus. Y AelbHas TeIuioTa miaBienus. Cyomumanus.



Hedopmaruu tBEpHoro Tema. Pactsokenune u cxkartue. Cneur. Moayne FHOwra. Ilpemen
yapyrux nedopmarui.

TemioBoe paciivpeHue KXUAKOCTeH U TBEPIBIX Tell, 00BEMHOE U JIMHEWHOE pacIIUpEHHE.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHUN YacTHUI[ BEIIEeCTBAa KaK MPUYMHA TEIJIOBOTO PACHIMPEHUs
TeJ (Ha KAYeCTBEHHOM YpPOBHE).

[IpeoOpa3zoBanue 3HEprun B (Pa3zoBBIX MEepexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTshKeHHE. KoauimeHT noBepXxHOCTHOTO HaTsbkeHus. KamwspHbie
ABJeHUA. /aBieHne o UCKPUBIEHHON MTOBEPXHOCTHIO xkuakocTH. Dopmyia Jlamaca.

TexHudyeckne yCTpOMCTBA M  TEXHOJOTMYECKHE IIPOLIECCHI: KUIAKHE KPHUCTAJLIbI,
COBpPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBoiicTBa HaCBIILIEHHBIX I1APOB.

Kunienne. Kunenue npu nOHUKEHHOM JIaBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHus U IJIABJIEHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bune! nedpopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenne abCoMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKAa MAacChl TApOB B TTOMEIIICHHH.

W3mepenue kodduirienTa noBepXHOCTHOTO HATSKEHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiuu pe3uHOBOro o0pasiia OT MPUIOKEHHON K HEMY
CHJIBI.

Pasnen 4. diekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnekTpu3zanus Tel U €€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BuUIa 3JIEKTPUUECKUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJYIMPOBOJHUKH. DJIEMEHTAPHBIN SJIEKTPUUYCCKUN
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOTro 3apsa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUYECKUe 3apsibl.

Hanpspkéanocts  anexkTpuyeckoro mois. [IpoOHbiil 3apsan. JIluHuuM HanpsxEHHOCTH
ANEKTPUUECKOro noJist. OJHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaTbHOCTh AJEKTPOCTATHUECKOTO TOJIsl. PasHOCTh MOTEHIIMATIOB M HAMNpPSKEHHE.
[loTenuumanpHass  3Heprus  3apsjga B DJIEKTPOCTaTUYECKOM  TIOJIE. [ToTennuan
ANEKTpPOCTaTUUeCKOro mojsi. CBS3p HANPSHKEHHOCTH TIOJNS W PA3HOCTH TOTEHIUMAIOB IS
ANEKTPOCTATUYECKOTO MO (KaK OJHOPOAHOTO, TAK M HEOJTHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH dIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00BEMy Tmmapa. Ilose paBHOMEPHO 3apshDKEHHON OECKOHEUHOM TUIOCKOCTH.
Kaptunbl nMHUN HANPsHKEHHOCTU ATUX MOJIEH U SKBUMOTEHIUABHBIX TIOBEPXHOCTEMH.

[IpoBOTHUKY B AIEKTPOCTATUUECKOM TT0JI€. Y CIOBHE PABHOBECHS 3aPsJIOB.

JMsneKTpUKY B 3JIEKTPOCTATUUECKOM MOJI€E. Ju3iaeKkTpudyeckas NpoOHUIIaeMOCTh BEIIECTBA.



Kongencarop. DneKTPOEMKOCTh KOH/JIEHCATOopA. DNEeKTPOEMKOCTh IIJIOCKOTO
KOH/JIEHCATOopa.

[TapamnenpHOoe  coenuHeHue  KoHjeHcaTopoB.  IlocnepoBarenbHoe — coeqUHEHME
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopPa.

JIBrKeHUe 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue ycTpoHWcTBa M TEXHOJOTMYECKHE IPOLIECCHI: BJIEKTPOCKOI, IEKTPOMETP,
JNIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE JJEKTPONpHOOpOB, KOHAECHCATOPHI, TI'EHEPaTOp
Ban ne I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DIEKTPUUECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monensb anekTpocTaTruueckoro reueparopa (Ban ne I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

YCTpoicTBO M AEMCTBUE KOHJEHCATOPA IMOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOUaAM IUIACTHH,
PacCTOSHUSA MEXY HUMH U JUAJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCAaTopa.

3apsiaKa U pa3psiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

OneHka cul B3auMOJIEHCTBUS 3apsKEHHBIX TEJL.

Habmroienue npeBpanieHusi SHepTUr 3apsyKeHHOT0 KOHJIEHCATOpa B DHEPTHIO U3ITYUYCHHS
CBETOJINO/1A.

W3yuenue npoTrekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOp.

Pacnipenenenne pa3HOCTH TMOTEHIMANIOB (HAMPSDKEHHs]) TIPU  TOCIEAOBATEIBHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpuydecKuii mok.

Cwuiia Toka. [ToCTOSIHHBIN TOK.

VYcnoBusa CyHIECTBOBAHMSI ITOCTOSSHHOTO  JIEKTPUYECKOro ToKa. VMCTOYHMKM —TOKa.
Hampsoxkenne U u 3/1C é&.

3akoH OMa 11 yyacTKa LEeMH.

DNEeKTpUUECKOe COMPOTUBIIEHHE. 3aBUCUMOCTh CONPOTUBIIEHUS! OJTHOPOJIHOTO IPOBOAHHKA
OT €ro JUIMHBI U IJIOUIaI NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MNapajUIeIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTB NEKTPUYECKOro TOKa. TersoBast MOIIHOCTD, BBIAENsIEMAas Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA ToKa. 3akoH Owma i TOJHOU
(3aMKHYTO#) 3J1€eKTpHUEcKOi 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

Konzgencarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckue ycTpolWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: aMIEPMETpP, BOJIBTMETP,
peocTar, CYETUHK MIEKTPUIECKON SHEPIUH.

Hemoncmpayuu.

W3mepeHnue cuibl TOKa U HaIPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS] IS PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOHIAAA
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.



HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa OT CONPOTUBJIEHHMS IIPU IOCTOSSHHOM
HaIPSDKEHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3amblKaHHE TaJlbBAHMUECKOI'O JIEMEHTA M OLICHKA
BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco0bl coeMHEHHUs ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK/Y MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKmMuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

H3mepeHue yaeapHOro COpOTUBICHUSI IPOBOTHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C raibBaHUYECKOro 3JIE€MEHTa OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK/Y MOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DneKTpuueckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXMnpoBOIUMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass ¥ NPHUMECHAsh MPOBOJUMOCTb IOJTYIMPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIUTAX. DJICKTPOIUTUYECKAS AUCCOIMALMS. DICKTPOIH3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

ONeKTpUuecknii TOK B ra3ax. (CaMOCTOATENbHBIH M HECAMOCTOATENIbHBIA pa3ps.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE TMPUMEHEHHUE: Ta30pa3psaHble JaMIIbl,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEAM, BBIIUIABKA ATIOMMHHUA, DJICKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpavyuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HaGnronenue snexrponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3n4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKka TIpaHull
IIOTPELITHOCTEM.



[TpoBeneHNEe KOCBEHHBIX M3MEPEHUN, UCCIIEOBAHUI 3aBUCUIMOCTEN (PU3MUECKUX BEIINYMH,
MPOBEpPKa MPEAIOKEHHBIX TMIOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHX pa3enax
«YYeHNYECKH HKCIIEPUMEHT, TAO0paTOPHBIE paOOTHI, IPAKTHKYM).

MexknpeaMeTHbIE CBSI3H.

N3yuenne kypca pusuku yriyonéunoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢ yuéToM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmMUA, CA3AHHbIE C U3YYEHUEM MEMO008 HAYYHO20
NO3HAHUA: SIBICHUE, HAy4yHBIH (akT, rumoresa, (U3NYECKas BeIMYMHA, 3aKOH, TEOpHd,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH H3MEPEHUH,
HU3MEpUTEINIbHBIC TPUOOPHI, HPPOBas JTa00paTOPHSI.

Mamemamuka: pelieHue CUCTeMbl ypaBHeHuid. JluHeliHas ¢QyHKums, mapaboia,
runepbona, ux rpaduku u cBoiicTBa. Tpuronomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HX MPOEKIUH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Bbuonozua: mexannueckoe IBIKEHUE B KUBOU mpupoje, nuddysus, ocmoc, TermiooOMeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXarolled  cpeabl,  yTUIM3alus
OMOOpPraHNYECKOro TOILIUBA JJISi BHIPAOOTKH «TETIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MoJIIpHasi Macca, MoJdy4eHHe HaHOMAaTepHUaJIoB, TEMJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIBI, OJEKTPUUECKHE CBOMCTBA METAJUIOB, SJEKTPOIUTHYECKAs
JCCcoLMalus, TajlbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHS.

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

Texnonozusa: npeoOpa3oBaHUe IBMKCHUN C UCTIONB30BAHUEM MEXAHHU3MOB, YUET CyXOro U
JKUJKOTO TPEHHsT B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMH (KPOHIUTEWH, peréryaTsie
KOHCTPYKIUH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U Jpyrue), ABUTATe]Ib BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOW XOJOIWJIHHUK,
KOHJUIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAHOMATepHalloB, M  HAHOTEXHOJOTHH,  DJIEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JAMIIbI, TOIYIPOBOAHUKOBBIE IPUOOPHIL, FaJIbBAHUKA.

11 KUIIACC

Pa3nen 4. diekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3anmoaeicTBie NMOCTOSHHBIX MarHUTOB U IIPOBOJAHMKOB C TOKOM. MarsmuTrHoe moJe.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
UHTYKIUH.

MarautHoe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOrO NMPOBOJHUKA, KATYIIKH U KPYroBOTO
BUTKA). OnbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOAYJb. J[BH)KEHME 3apsDKEHHOM 4YacTHULIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuiel Jlopenna.

MarnutHoe nosze B BeuecTse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.

TexHuuyeckue yCTpoilCTBA M TEXHOJIOTUYECKUE IMPOLIECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOM, YCKOpUTENIN
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHOYKOUM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHuTOB.



Kaptuna nuHMII MarHUTHOM WHAYKIMU TMOJS JJIUHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX POBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmroienue nBM>KeHUs y4yKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 2IEKTPOU3ZMEPUTENIBHOTO IPUOOPa MAarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amrmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpenesneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBiienne >aeKTpOMarHUTHONM HUHAYKIMHU. [loTOok BexkTopa MarHuTHOM HHAYKIUU. D[C
MHAYKIMU. 3aKOH 3JEKTPOMarHuTHON uHAykuuu Papanes. BuxpeBoe ayieKTpuyeckoe Ioe.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBUKYILLIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTE. Karymika WHIYKTUBHOCTM B IL€NM IOCTOSHHOIO TOKa. SIBieHue
camounaykuu. 3/1C caMoMHayKIUU.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DJIEKTPOMArHUTHOE IOJIE.

TexHuueckue ycTponcTBa U TEXHOJIOTMYECKUE IIPOLECChl: MHAYKIIMOHHAS T€Ub, COJICHOU/,
3alllUTa OT JIEKTPU3ALMH TeJl IIPU ABUKEHUU B MAarHUTHOM I10J1€ 3€MJIN.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd OJC HMHAYKIMU OT CKOPOCTH HW3MEHEHHS MAarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBrieHME CAaMOMHTYKIIN Y.

Hccnenosanue 3aBucumoctu DJIC caMOMHAYKIIMHM OT CKOPOCTH MU3MEHEHMS CHJIBI TOKA B
LEeMu.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padbomot, nPAKMUKyMm.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMHA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka MOzeH 3IeKTPOMAarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBoOOIHEIE KOJIEOAHHUS.

['apmonmnueckue  konebanus. KuHemaTmueckoe W JUHAMHUYECKOE  ONMCaHUE.
DOHepreTuyeckoe ONucaHue (3aKOH  COXpaHEHHUS  MEXaHWYEeCKOW sHepruu). BriBojg
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHMi M3 MX OJHEPreTH4eckoro u
KMHEMaTUYeCKOTO OIUCAHMUSL.

Amvrmutyga u ¢daza xonebanuii. CBA3b aMIUIUTYIBI KOJEOAHUN UCXOAHOW BETUYHMHBI C
aMIUIUTYIaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactorta konebanuid. [leproa Manbeix cBOOOIHBIX KOJeOaHUH MaTeMaTHYeCKOro
MasiTHUKA. [lepron cBoOOAHBIX KOJIEOaHUN MTPYKUHHOTO MasiTHUKA.



[TonsiTHe 0 3aTyXxaronmx Konedanusax. BeiHyxaennsle konebanus. Pezonanc. Pesonanchas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: METPOHOM, 4Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuce Kojae0aTeIbHOrO ABUKEHMSL.

Habumronenne He3aBUCHMOCTH II€PHO/a MaJIbIX KOJIe0aHUH Ipy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarolux KojeOaHUH M 3aBUCUMOCTH MEpHOAa CBOOOIHBIX KojeOaHUH
OT COIIPOTHUBIICHHUS.

HccnenoBanue koneOaHMl Tpy3a Ha MAacCHBHOM NpyXKUHE C LEIbl0 (HOPMUPOBAHMS
npeCTaBIeHU 00 HeaTbHONU MOJICNTU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KojeOaHUsIX rpy3a Ha PYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoaa cBOOOHBIX KojaeOaHUH HUTSHOTO U IPYKUHHOT'O MAasiTHUKOB.

M3yueHne 3aKOHOB JIBIDKEHUS Tejla B X0Z€ KoJeOaHUi Ha yIIPYTroM IoBece.

W3y4eHne ABUKEHUS HUTSHOTO MAasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/Ibl 3aTyXaOMIMX KOJeOaHUl.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbuplii koHTYyp. CBOOOAHBIE 53JEKTPOMATHUTHBIE KOJEOAHUS B HICATLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBs3p aMIUIUTYABI 3apsja KOHAEHcaTropa ¢
aMIUIMTY/I0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UJI€ATBHOM KOJe0aTeIbHOM KOHTYpeE.

3aryxamoliue 53JeKTPOMarHUTHbIE KoJieOaHUs. BBIHYXIEHHbIE 3JEKTPOMAarHUTHBIE
KoJie0aHusl.

[lepemenHbIil TOK. MOIIHOCTE MEPEMEHHOIO TOKAa. AMIUIUTYAHOE U JAEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKAa M HAIPSKEHUSI IPU pa3IMuHON (hopMe 3aBUCUMOCTH IIEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHyconJalbHbIN IEpeEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTylIKa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHH.

Wneanbublii Tpancdopmatop. IIpousBoacTBo, nepenaya U MoTpedICHHE IIEKTPUUECKOM
SHEPIHH.

OKOJIOTUYECKUE PUCKU TIPU IPOU3BOACTBE 3JIEKTpodHEpruu. KynbTypa Hcronb30BaHMs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHuueckue ycTpoHWcTBa M TEXHOJOTMYECKHE IPOLECCH: AIEKTPUUYECKUH 3BOHOK,
TeHepaTop NEPEMEHHOI0 TOKa, IMHUHU JJIEKTpoIiepeaay.

Hemoncmpayuu.

CB0OO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUN OT MHAYKTUBHOCTU M €MKOCTH KOHTYpa.

OcuunorpamMMsl 3J1IEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMMX JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenp 371eKTpOMarHuTHOIO FeHEPATOpa.

BriHyX1eHHBIE CHHYCOHIAIbHbIE KOJIeOaHuUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onaHc mpu mociaen0BaTENIbHOM COEIMHEHUHM PE3UCTOPA, KaTYIIKM WHAYKTHUBHOCTH U
KOH/JIEHCATOopa.

VYcTpoiicTBO M MPUHIIMIT AEUCTBHS TpaHchopMaTopa.

Mopnenb TUHUY AIIEKTPOIIEPEIAUN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.



N3yuenue tpanchopmaropa.

HccnenoBanue NMEpeMEHHOIO TOKa 4Yepe3 MOCICNOBATENBHO COCOUHEHHBIE KOHIECHCATOP,
KaTYyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL.

MexaHuueckue BOJHBI, YCIOBHUS UX pacrpocTpaHeHus. llonmepeuHble M NpOAONIbHBIE
BOJIHBL. llepuon, ckopocTs pacnpocTpaHeHUs U AJIMHA BOJNHBIL. CBONCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, peIoMIIeHUEe, UHTephEepeHITHs U AU(PaKITHSL.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS HM3JIY4CHMs JJIE€KTPOMAarHUTHBIX BOJIH. B3aumnas
OpUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXCHHWE, INPEIOMIICHHE, MOJIpU3aLus,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkama 3MEKTPOMAarHUTHBIX BOJH. IIprMeHEHHe 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBs3U U TeaeBUACHUA. Paguonokanmys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHnueckue yCTpOHCTBa M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paguMonpUEMHUK, TeJIEeBH30p, aHTeHHa, Tenepon, CBY-meus, yabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJIeOaHHH.

Habumronenne otpaxkeHus U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u quppakiiud MEXaHHYECKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa ynbpTpa3ByKa U €ro IPpUMEHEHHE.

HabGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIUTYIOH M YacTOTOM
KoJIeOaHU .

UccnenoBanue  CBOWCTB  AIEKTPOMATHUTHBIX  BOJIH:  OTPa)XEHHE, IPEIIOMIICHHUE,
noJsipu3alus, Tudpakuus, tHTepdepeHus.

O6HapyxeHrue HHPPaKPaCHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3y4eHne pacnpocTpaHEHMs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMOoNMHENHOE paCIpOCTpPaHEHHE CBETa B OAHOpPOAHOW cpene. JIyu ceera. TodeuHsiit
UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHue H300paxKeHUH B IIOCKOM
3epkane. Chepuieckue 3epkana.

[Ipenomnenue cBera. 3aKkOHBI TpeNoOMIIEHHS cBeTa. AOCOMIOTHBI  TOKa3arenb
npenomiieHusi. OTHOCUTENbHBIN IMOKa3aTenab mpenomiieHus. [1oCTOSHCTBO 4acTOThl cBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHULly pas3zaeina
JIBYX ONTUYECKUX Cpe.

Xon nyueit B npusme. ucnepcus csera. ClioxxHBIH coctaB Oenoro csera. LIger.

ITonnoe BHyTpeHHEe oTpaxeHue. [IpeenpHblil yroi oJHOr0 BHYTPEHHETO OTPAKEHHUS.

CoOuparomiue U pacceuBaromive JUH3bL. ToHKasg JsnH3a. DOKYCHOE pacCTOsSHHUE U
ONTHYECKasi CUJIa TOHKOM JMH3bI. 3aBUCHUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MOKA3aTes IPEIOMIICHUS.



@DopMyIia TOHKOM JIMH3BL. Y BEJINYEHUE, 1ABAEMOE JINH30M.

Xon Jiy4a, IpOIIEeAIIEero JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKOW OCH.
ITocTpoenue n300pakeHui TOYKH u OTpE3Ka psIMOM B coOMparomux
1 PacCEeUBAIOIUX JIUH3aX U UX CUCTEMAaX.

Ontuueckue nmpudopsl. Paspematomniast cnocoOHOCTh. [71a3 Kak onTUYecKast CUCTeMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas onrtuka. WaTepdepenmus cBera. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUS
HaOJIIOZEHUS MAaKCUMYMOB M MHHMMYMOB B HMHTEP(QEPEHIMOHHON KapTHMHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [I[puMeps! KilaccuyecKiX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOJCHMS TIJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue yCTpOHCTBa W TEXHOJIOTMUECKHME IIPOLECCHI: OYKH, JyIa, MEpUCKOII,
¢doroanmnapar, MHUKPOCKOI, IPOEKLIHOHHBIA ammnapaT, MPOCBETIEHUE OINTUKH, BOJIOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIICHUS CBETA.

Haburoienne noaHoro BHYTpeHHEro oTpaxkeHus. Mojieb CBETOBO/A.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 IIOCKONAPAIIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

HaOnronenre nBeTOB TOHKHUX IUIEHOK.

Habmonenue nudpaxnuu cera.

W3ydenue AU paKkIIMOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBeTa.

Habumronenue nonsipusanuu cBera.

[TpuMmeHeHre NOIApONOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKMUKYM.

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PAacCTOSIHMSI OT BELIECTBa (Ha MpPUMEPE KUIKUX
JUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PacCeUBAIOIINX JIMH3.

[Tony4yenne n300paXkeHHs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[ToryueHnue n300paxeHNs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHUe TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakuuu, uaTepdEepeHINN U TOISpU3aLUHN CBETA.

W3y4eHne noaspu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenue naTepdepeHInu J1a3epHOro U3JIy4eHHUs Ha IBYX LIEJSIX.

Habmtonenue nucnepcuu.

Hab6monenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3MTy4eHHUs] CBETOMO/A TIPU TOMOIIH TU(PAKIIMOHHON pEerIETKH.

Pa3nes 6. OcHOBBI cieUAJbLHOH TEOPUH OTHOCUTEIbHOCTH.

I'paHnIBI MPUMEHMMOCTH KJIACCHYECKOM MexaHukH. IlocTynaTsl cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  lIpeoOpa3zoBanust  Jlopenma.  YcioBue
NPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHHUE BPEMEHU U COKpAlllEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.



CBs13b Macchl € 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHuueckue ycTpoHCTBa W TEXHOJIOTHMYECKHE IPOLIECCHI: CIIyTHHUKOBBIE MPUEMHHKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

Y4eHUYeCKU IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHre UMIYJIbCAa M SHEPTHH PEISATHBUCTCKUX YacTull (1o (otorpadusM TpeKoB
3apsKEHHBIX YACTHI] B MArHUTHOM TI0JIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHoBecHoe TemioBoe wu3NydeHue (U3NydeHHe aOCONIOTHO UEPHOTo Tela). 3aKOH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Onpitel A. I'. CtonmeroBa. 3akonbl pororddexra. YpaBHeHHE DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera (B YacTHOCTH, JaBlieHME CBeTa Ha aOCOJIIOTHO MOTJIOHIAIOIIYI0 U
a0COIOTHO OTpaXkaromIyto moBepxHocTs). OnbiTel 1. H. JIeOenera.

BosHoBbie cBoiictBa yactull. Bonnel ge bpoinsa. JlniuHa BosiHbl A€ bpoins u pazmepsl
o0nacTu  JoKanu3alMM  JBUWXKyleiicss 4dactuipl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius >1eKTPOHOB Ha KpUCTAILIaX.

Criermnduika n3mepennii B Mukpomupe. CooTHomeHus HeornpenenénHocrei I elizendepra.

TexHuuyeckue yCTpOICTBA M TEXHOJIOTUYECKUE IMPOLIECCHI: CHEKTPOMETpP, (OTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®oTo3deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHeHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

HccnenoBanue horope3ucropa.

W3mepenue noctosunoi [Inanka Ha ocHoBe uccneaoBanus Gotodddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOeHUs atoma. [imanerapHast mojens atoma Pesepdopra.

[Toctynatsl bopa. U3nyuenue u mornonieHre (GOTOHOB NMpH MEPEXojie aToMa C OJJHOTO
YPOBHSI SJHEPTUU Ha APYTOH.

Bupel ciektpoB. CiekTp ypOBHEN dHEPIrUu aTOMa BOJOPOAA.

CrnioHTaHHOE U BBIHYXKJEHHOE H3TyueHue ceera. Jlazep.

TexHnueckue ycTpoWCTBa M TEXHOJOTMYECKUE TIPOLECCHI: CIEKTPAJbHBIA aHAJIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

VYCTpoUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3IIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

HabmioneHue nuHeiuaToro crnekrpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMapHOTO BOJIOPO/AA U M3MEPEHUE MOCTOSHHOM
Pun6epra.

Tema 3. Quzuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4Hcio sapa.
N3oTombl.



PagnoaktuBHOCTh. Anbda-pacnan. DIEeKTpOHHBIA U MO3UTPOHHBIN Oera-pacnana. ['amma-
U3JIy4CHHE.

3aKOH pPaJUMOAKTUBHOrO pacrnajga. PanumoakTuBHBIE u30TONBI B Ipupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KUBbIE OpraHnu3Mbl. EcTeCTBEHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.

Anepupie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHele peaktopsl. [IpoOnemsl
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE acCIEKThl PAa3BUTHS  SIECPHOU
SHEPreTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. baproHbl, M€30HbBI U JienToHbl. [IpencraBienue o
CranpaptHoil Mmosenu. KBapk-riitooHHas MOZAEIb aIJpOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoilcTBa U TEXHOJIOTMYECKUE IPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
AEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue TpeKOB YacTUL] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOTIH30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Ortanbl  pa3BUTUS  acTpoHOMHUM. [lpuknagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
actpoHoMuu. [IpuMEHUMOCTH 3aKOHOB (U3UKH [l OOBACHEHUS MPHUPOABI KOCMUYECKHX
00BEKTOB.

Metonbl acTpoHOMHUYECKUX HccaeaoBaHUil. COBpEMEHHbIE ONTUYECKHE TEJIECKOIbI,
pazuoTenecKomnsl, BHEaTMOCc(hepHast aCTPOHOMHSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

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

3BE31pI, MX OCHOBHBIE XapaKTepUCTHKU. Jlmarpamma «CHeKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I1OCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] TIJIaBHOM  MOcCienoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMeHHbIE
IIPEJICTaBICHUS] O IPOMCXO0XKIEHUH U 3BoronK ComHIa U 3BE31. OTallbl )KU3HU 3BE3N.

Mneunsrii [TyTe — Hama [NanakTtuka. [Tonoxxenue u nmwxenne Connia B ["anaktuke. Tumbt
raJlakTUK. PannoranakTuky u kBa3apel. YEpHBIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue naoniodenus.

HaOmronenuss  3BE3gHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M  C  HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX ~TPWJIOKEHUH JJI OINpeAeNeHUs] TOJOXKEHUs] HEeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3/11si CEBEPHOTO MOIyLIapus U SIPKUE 3BE3IBI.

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

Du3n4ecKHil MPAKTUKYM.

CrniocoObl u3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX M U(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TpaHUI
IIOTPELITHOCTEM.



[TpoBeneHNEe KOCBEHHBIX H3MEPEHHUI, UCCIICIOBAHUI 3aBUCUMOCTEN (DM3HUECKUX BEIMYHUH,
MPOBEpPKa MPEAIOKEHHBIX TMIOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMAaTHYECKHX pa3enax
«YYeHNYECKH HKCIIEPUMEHT, TAO0paTOPHBIE paOOTHI, IPAKTHKYM).

Oo6o0maroniee MoOBTOpPeHME.

O6oOmerne W cUCTEMaTH3alus  COJEpXKaHHWS — pa3felioB  Kypca  «MexaHuKay,
«MonekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOGaHus U BOJHBDY,
«OCHOBBI  CIIEIMANIBHON TEOpUHM OTHOCHUTENbHOCTHY», «KBaHTOBas Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢Qu3umku u acTpOHOMUU B IKOHOMHYECKOW, TEXHOJIOTMYECKOHW, COIMAIBLHOW U
STUYECKON cdepax [eATeIbHOCTH YelOBeKa, POjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEIIBHOW M TIPOTHOCTHYECKOW (YHKIINHA PU3HUECKOU TCOPUH, POJIb PU3MUECKON TEOpUH
B ()OPMUPOBAHUU TMPEACTABICHUN O GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 001EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

Me:xnpeaMeTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHOro ypoBHs B 11 kiacce ocyliecTBIsieTCsl ¢ y4ETOM
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

MesicnpeOmemnvle  nOHAMUA, C6A3AHHbBIE C  U3YYEHUEM  MEMO008  HAYYHO20
no3HanuA: SIBJICHUE, Hay4yHbIi akT, rumoreza, (Qusuveckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MEpUTENIbHBIE MPUOOPHI, HUPPOBasi 1a00paTOpusL.

Mamemamuka: pelieHHe CUCTEMBbl ypaBHEHUH. TpuroHoMmeTpudeckue (yHKIUHU: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT'€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIAECTBO. BEKTOpel M uX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpOoM3BOIHBIC 3IIEMEHTAapHBIX ()YHKIIHA.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOMIAIU TUIOCKUX GUryp u o0bEma Te.

buonocua: snekrpuyeckue sBIEHUS B KUBOM NpUpoj]e, KoieOaTelbHbIE IBUKEHHS B
JKUBOW  MpPUPOJE,  DKOJOTMYECKME  PUCKA  [pPU  IPOU3BOACTBE  DIIEKTPOIHEPTHH,
AJIEKTPOMATHUTHOE 3arpsi3HEHUE OKPYXKAIOWIEH Cpelbl, YJIbTPAa3BYKOBAas JHATHOCTUKA B
MEJIULMHE, ONTUYECKUE SIBJICHUS B )KUBOW MTPUPOJE.

Xumua: CTPOECHHE aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTATUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIHN3.

T'eozpaghusa: marHuTHBIE TONIOCa 3€MJIH, 3aJIEKU MArHUTHBIX Py, POTOCHEMKA 3€MHOU
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: npuMeHEeHNE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATEIb
Sxobu, reHepaTop TMEPEeMEHHOrO TOKa, WHAYKIMOHHAas Tedb, JUHHUH DSJEKTpoliepenad,
AIIEKTPOJIBUraTeNlb, pajap, paJuONpUEMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
YIbTPa3BYKOBas JMArHOCTMKA B TEXHHUKE, MPOCKUMOHHBIM anmapar, BOJOKOHHAas ONTHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHasi JHEPreTUKA U SKOJIOTMUECKHUE ACTIEKThI
€€ pa3BUTHS.



ITNIAHMPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOTPAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ybTAaThl OCBOEHUS ydeOHOro npeamera «®du3nka» AOIKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHe KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3aLUNA OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMMO3UIMU OO0yYaromerocss Kak akKTUBHOTO H
OTBETCTBEHHOI'O 4JIeHAa POCCUMCKOr0 00IECTBa;

NPUHITHE TPAIUIIMOHHBIX OOIEYeIOBEYECKHX T'YMAHHCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO ACSITENbHOCTh B HMHTEpECax IPa)KJIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aMMOJCHCTBOBATh C COIUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAapPHON U BOJIOHTEPCKOM J1€ATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHUSM POCCUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B CSATEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETo.
3CTETHYEeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOUas 3CTETUKY HayYHOTO TBOPYECTBA, IPUCYIIIETO
¢du3nueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:

UHTEpEC K pas3IuyHbIM cdepaM NpopecCHOHaIbHOM AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO U CaMO0OpPa30BaHUIO B 00acTu (PU3UKH HA
HPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh JKOJOTMUECKOW KYJIbTYpHI, OCO3HAHUE TJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAaHUPOBaHHUE U OCYIIECTBICHUE JICHCTBUI B OKpYXarollled cpesie Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmbITa JEATENIbHOCTH HKOJOTHYECKOW HAampaBJIeHHOCTH Ha OCHOBE
MMEIOUINXCS 3HAHUN 10 (PU3HKeE.

LHEHHOCTH HAYYHOI' 0 O3HAHMS:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;

OCO3HAHHUE [IEHHOCTH HAYYHOU JIEATEIBHOCTH, TOTOBHOCTH B IIPOIECCE U3YUCHHS (PUBUKH
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITeIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3zoBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENIbHO (DOPMYIMPOBATh M aKTyaJIM3UpPOBaTh IMPOOJIEeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBATh ITAPAMETPhl U KPUTEPUU UX TOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYUS B PACCMATPUBAEMBIX (U3HUECKUX
SABJICHUSIX;

pazpabarbiBaTh IUIaH PEIICHHS MPOOJeMBl ¢ yYE€TOM  aHajuu3a HMMCHOIIUXCS
MaTepHalbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTb, OIICHUBATH COOTBETCTBHE PE3YJIHTATOB LIETISIM,
OLICHUBATh PUCKH MOCIIEICTBUI JAESITEIBHOCTH;

KOOPJIMHHUPOBATh W BHIMOJIHATH PAOOTYy B YCIOBHUSAX pPEAbHOTO, BUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

Ba3oBble nccienoBarTeiLbCKue JeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOUEBBIMHU TIOHATHUSMU W METOJAMHU (PU3NYCCKOU
HayKU;

BJIa/IETh HABBIKAMU Yy4eOHO-HCCIIEOBATENLCKON U MPOEKTHOM NeATeIbHOCTH B 00JIACTH
($u3UKH, CTIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUS 3a]1a4
buznYeCcKOro coaepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJICTh BUJAMHU JESITEIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHMUS, €r0 WHTEPIPETAILNH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallUsiX, B TOM YHCIE MPH
CO3JJaHUHU Y4EOHBIX MTPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh MPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3aJlady, BBIJBUIaTh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JO0Ka3aTeIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJYYEHHBIE B XOJ€ PEIHICHUS 3aJauyd pe3yibTaThl, KPUTHYECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (HOPMYTUPOBATH COOCTBEHHBIE 3aJa4l B 0Opa30BaTEIbHOU JCSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3HMKE B MPAKTHUUECKYIO 001AaCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYeHUST HHGOPMAIMH (PU3NIECKOTO COACPKAHUS U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CUCTEMATHU3alUI0 U
WHTEPIPETAIHio HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIB30BaTh CPENCTBAa HH(DOPMAIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOTUHA B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 33Ja4 C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNS, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MMacCHOCTH;



CO3MaBaTh TEKCThl (PU3UYECKOTO COICpXKAHUS B PA3TUYHBIX QopMmMaTax ¢ ydEéToM
Ha3Ha4YCHWs HMHQPOPMAIMK W IEJICBOM  ayJUTOpUH, BHIOWpas ONTUMAIbHYIO (opMy
IPEJICTaBICHUS U BU3YaIU3aLUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (DU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYaIMil U CMATYaTh KOH(MIUKTHL;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOUYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATH U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUIYAILHON paOOTHI,

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX NEHCTBUI C y4y€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

NPUHUMATh LEIH COBMECTHOW JEsTeIbHOCTH, OpPraHM30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENCNATh POJIM C YU4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pPe3ybTaThl COBMECTHOU pabOThI;

OLICHMBATh Kaue€CTBO CBOETO BKJIA/a U Ka)KJIOr0 yYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE NMPOEKTHI, OLICHUBATh HACH C MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX CUTYaLUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIHLHOCTh B 00JacTH (DM3HMKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (DOPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IJIAaH PELIEHMs] pacu€THBIX M KAa4ECTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacupATh paMKH Y4eOHOT0 MPEeMETa Ha OCHOBE JINYHBIX MPEIIIOYTEHHUI;

JIeNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTD 3a
pelieHue;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHMIO U TIPOSBICHUIO DPYIUIMA B 00JIacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIBbHOCTh, OLICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQJICTh HaBBIKAMHM TIO3HABATENbHON pedUieKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YyIbTATOB U OCHOBAHUN;

HCTIONIE30BaTh PUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalliu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO NMTPUHUMATh PEIICHUS 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€ PE3YyIbTaTOB JAESITEIbHOCTH;

NPUHUMATH ceOsl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpomecce mocTHKeHUS JTMYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOrpaMMbl MO (DU3HKE IS
YPOBHsI CpefHero oO0Iero o0pa3oBaHus y O0yYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAJILHOE COCTOSTHUE,

BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;



caMoperyJIupoBaHus, BKJIFOYAIOLIETrO CaMOKOHTPOIJIb, yMeHue IIPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalNTHPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAlLUH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LEIN U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh, HCXOMsl U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JPYTHUX,
YUUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOIIEHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenust B 10 knacce npeaMeTHbIE pe3yJabTaThl HA YIIIYyOJEHHOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

NOHUMAaTh pOJb (U3UKK B HKOHOMHUYECKOW, TEXHOJOTHYECKOW, HKOJOTHUECKOMH,
COLMAIBHOM M 3THYECKOM cdepax AeqTeNbHOCTH YEIOBeKa, pojb U MecTo (U3MKU B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpA, 3HAYCHHE OIMUCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIbBHOM W NPOTHOCTUYECKOM (QyHKIMI  (u3nueckod TeopuM — MEXaHHKH,
MOJICKYJISIpHOW (U3UKA M TEPMOJUHAMUKH, pOJb (pusmyeckol Teopuu B (HOPMHPOBAHUHU
npecTaBiIeHui 0 (PU3NYECKON KapTHHE MUDA;

pa3nuyath yCIOBHS MPUMEHUMOCTH MOJENeH (U3NYECKUX Te U MPOIECCOB (SBICHUN):
UHepLUalbHas cucTeMa OTcuéra, aOCoNIOTHO TBEPAOE Telo, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE [BIDKCHHE, CBOOOJHOE majeHHue, alcomoTHO ympyras nedopmanus,
abCoOJIIOTHO yNpyroe M aOCOJIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENM ra3a, >KUAKOCTH HU
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WJeadbHbId Ta3, TOYEUHBIH 3aps], OAHOPOIHOE
DIIEKTPUYECKOE TOJIE;

pasnnyath ycinoBHs (IpaHMIbI, O0JIACTM) HPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHMMATh BCEOOIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh MCIIOIB30BAHUS
YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXaHUUECKHE MPOLIECCH U SBJICHUS, UCIOIb3ysI OCHOBHBIE
MOJIOKEHUS W 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXAHWYECKOIO JIBHXKEHHUS, (OPMYIIbI
KMHEMaTUKU pPaBHOYCKOPEHHOTO JBIKEHHUS, NpeoOpa3zoBaHus lammies i CKOPOCTH U
nepeMeIIeHs], 3aKOHbl HbIOTOHA, NMPUHLUII OTHOCUTENBHOCTH ['amuies, 3aKOH BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHUS UMIIYJIbCa M MEXaHWYECKOW SHEPTuu, CBsI3b pabOThl CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEpruM, YCIOBHS paBHOBECHs TBEPAOro Teja), MPH 3ITOM
HCIIOJIB30BaTh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaThb YCIOBHA IPUMEHHMOCTH
du3nuecKux 3aKOHOB: MpeoOpa3oBaHuil [ammies, BTOpPOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHUs UMITYJIbCAa U1 MEXAaHUYECKOW dHEPIHH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHaAJM3UPOBaTh U OOBSICHATH TEIJIOBBIE IMPOLECCHl U SIBJIEHUS, HMCIIOJIB3Ysl OCHOBHBIE
nonoxkeHnss MKT u 3akoHbl MOnekynsipHOH (U3MKHM M TEPMOJMHAMUKU (CBS3b JIaBICHUS
UJEAJIBHOIO ra3a co CpeHeld KMHETUYECKOW YHEPIrUel TEII0BOro IBUKEHHS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBSA3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KMHETUYECKOM SHEPrUedl TEIUIOBOTO
JBUKECHHS €r0 4YacTHILl, CBA3b JABJICHHUs HJCAJIBHOIO ra3a C KOHLIEHTPALMEW MOJIEKY]I U €ro
TeMIlepaTypol, ypaBHeHre MennaeneeBa—KianelipoHa, nepBelii 3aKOH TEPMOJIMHAMHKH, 3aKOH
COXpPaHEHMsI PHEPIMM B TEIUIOBBIX IIpoleccax), INPH 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE
BBIDAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHMS INPUMEHMMOCTH ypaBHeHUs MeHaeneeBa—
Knaneiipona;

AQHAIU3UPOBATH U OOBACHATH ANEKTPUUECKUE SBJICHUS, UCIOIb3YysI OCHOBHBIE MOJOKEHHS
U 3aKOHBl JJIEKTPOAVMHAMUKHM (3aKOH COXpAHEHMsI DJEKTPUUECKOTo 3apsiaa, 3akoH Kyona,
MOTEHIUAIBHOCTh IEKTPOCTATUYECKOTO MOJISI, IPUHIUI CYNEPIO3ULINN IEKTPUUECKUX TOJIEH,
IIPY 3TOM yKa3blBasl YCJIOBUS INPUMEHUMOCTH 3akoHa KyioHa, a Takke MpPaKTHUYECKU Ba)KHbIE



COOTHOLIEHUS: 3aKOHbI OMa Ui ydacTKa LENU U JUIsl 3aMKHYTOM 3JIEKTPUUYECKON LENH, 3aKOH
Jxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr @apages 15 2JIEKTPOIU3a);

OTMCHIBATh (PM3MUECKUE MPOIECCHl M SBJICHUS, UCHOJb3yS BEIMYMHBI: MEpEeMEIIeHHE,
CKOPOCTb, YCKOPDEHHME, HMIIYJbC TE€la M CHCTEMBl Te€J, CHJIa, MOMEHT CHJbI, JABJICHUE,
NOTEHIMAJIbHAS SHEPrus, KWHETHYECKash SHEPrusi, MEXaHW4yecKas SHeprusi, padoTa CHIIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIA YNPYTOCTH, CHJIA TPEHUS, MOLIHOCTD,
DHEpPrusl B3aUMOJAEHMCTBUS Tena C 3eMi€id BOIM3M €€ TOBEPXHOCTH, B3HEPIus yHpyroi
negopMaluu NpPYKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIOTHas TeMIeparypa Tena, paboTa B
TEPMOJMHAMMKE, BHYTPEHHSS 3HEPIUsl MICAJIbHOTO OJHOATOMHOIO rasa, padoTa HJeaJbHOIO
raza, OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJI wnaeanbHOro TEIIOBOrO — JBUTATENS;
IEKTPUYECKOE I10JI€, HANPSKEHHOCTD 3JIEKTPUYECKOrO I10JIs1, HAPSKEHHOCTD M10JI TOYEYHOT O
3apsafa WIK 3apsHKEHHOrO I1apa B BAKYyME U B IUAJIEKTPUKE, OTEHLIUAN MIEKTPOCTATUYECKOTO
IIOJIsI, PA3HOCTh ITOTEHLMAIOB, IEKTPOJABMIKYILAS CHJIA, CHJA TOKA, HAIPSLKEHHE, MOIIHOCTH
TOKa, JJIEKTpUYECKass EMKOCTb IUIOCKOTO KOHAEHCATOpa, CONPOTHBIICHHE YYacTKa LENU ¢
IIOCJIEIOBATEIBbHBIM U NAPAJUICIIBHBIM COEAMHEHUEM PE3UCTOPOB, SHEPT U SJIEKTPUUECKOTO OIS
KOHJICHCATOPA;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3NYECKUX SIBICHUNA: MEXAHUYECKOE BUKECHHE,
TEIUIOBOE JIBIDKEHHE YAacCTHIl BEILECTBA, TEIUIOBOE pPAaBHOBECHE, OpPOYHOBCKOE JBHIKEHHE,
muddy3us, WCIapeHue, KHUIIEHWE W KOHJIEHCAlWs, IUIABJIEHHE W KPHUCTAIUIH3AINA,
HaAIPaBJIECHHOCTb TEIJIONEPENayu, 3JCKTPU3alus TeJ, SKBUIIOTEHUUAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO IIPOBOJAHMKA;

IPOBOJUTh HCCIIEIOBAaHUE 3aBHCUMOCTH OJHON (pU3MuUecKOW BeNMYMHBI OT JOPYrou ¢
UCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATh
pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PM3MUECKUX BEJIWYMH B BUJE TpaQUKOB C y4&TOM
a0COJIIOTHBIX MOTPELTHOCTEN U3MEPEHUH, 1€TaTh BHIBOABI 110 PE3YJIbTaTaM MCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHblE HU3MEpeHUs (PU3MUECKUX BEJIWYMH, MNP 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJI W3MEpPEHUs, OLIEHWBATh A0COJIIOTHBIE W OTHOCUTENIbHBIE MOIPEUIHOCTU
IPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

IIPOBOAMTD OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJTYYEHHbIE PE3YJIbTaThl U J€1aTh
BBIBOJ| O CTaTyCe MPEUI0KEHHON TUIIOTE3BI;

coOuo/iaTh MpaBuila Oe30MacHOro TpyAa HpU IMPOBEACHUU HCCIEIOBaHUM B pamKax
y4eOHOro  3KCIEpUMEHTa, MpaKkTUKymMa M  Y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOU
JeSITEbHOCTH € MCII0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB M 1a00paTOPHOTr0 000PYI0BaHMS;

pemath pacu€THbIE 3aJ]a4 C SIBHO 33JJaHHON U HESBHO 3a/laHHOM (M3NYECKON MOJIENbIO:
Ha OCHOBAaHMHM aHaU3a YyCJOBUS OOOCHOBBIBATH BHIOOp (pU3MuUECKOW MOJENH, OTBevarolei
TpeOOBaHUSAM 3a/ayd, NPUMEHATH (QOPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTM U TOCTYJaThl
¢u3nueckux TeOpudl MpU UCIOJIB30BAaHMM MaTEeMAaTHYECKMX METO/J0B pElIeHus 3ajad,
IPOBOAMTH pacu€Thl Ha OCHOBAaHMHM MMEIOIIMXCS JIaHHBIX, AHAJU3UPOBATH pPE3YJIbTaThl U
KOPPEKTUPOBAaTh METO/IbI PEIICHUS C YYETOM IIOJIyYEHHBIX PE3YJIbTaTOB;

pemath KadecTBEHHbIE 3a/lauM, TpeOyrolyue MPUMEHEHUs! 3HaAHUM U3 pa3HbIX pa3fesioB
Kypca (U3MKHM, a TakKe WHTErpalud 3HAHUH M3 JPYTrUX HPEIMETOB €CTECTBEHHO-HAayYyHOI'O
LMKJIA: BBICTPAMBATh JIOTMYECKYIO LIETIOYKY PACCYXJAECHUM C ONOpOMl HAa M3Y4YECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJIs1 OOBSICHEHHUS OCHOBHBIX IMPHUHLHUIIOB PabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;

MNPUBOJIUTH PUMEPHI BKIIaJJa POCCUICKUX U 3apyOeKHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BACHEHHE TPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

AQHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBHS OBITOBOM U MPOU3BOJICTBEHHON JESITENIbHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKHMHU IMPOLECCAMH, C MO3UIUM 3KOJIOrHYecKOi 0e30MacHOCTH,
MIPEACTABICHUI O PAllMOHAIIBHOM MPHUPOAOIOIB30BAHUM, a TAK)KE Pa3yMHOM HCIIOJIIb30BaHUN
JOCTH>KEHUH HAyKHU U TEXHOJIOTMH IS TalbHENIIIEro pa3BUTHUS YEIOBEUYECKOT0 O0IECTBA;



NPUMEHSATh Pa3iIHyuHbIe crocoObl paboThl ¢ MHpopManuel (U3NYECKOrO COJEPKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHI, NpPH 3TOM HCIOJIb30BaTh
COBpPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTMU MJIsi TOWCKA, TEepepabOTKU M TNPEIbSBICHUS
y4eOHOH M Hay4yHO-NOMYJISApPHOH MH(OpPMALMU, CTPYKTYpUPOBaHMS M HHTEpIpETaLUU
uHpOpMaLMK, TIOJYyYCHHOH W3 pa3lWYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
HOJIy4aeMyro HH(OPMAIUIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a NCTOUYHUKA HH(POPMAIUH;

OPOSIBJIATE ~ OPraHU3aLlMOHHbIE M II03HABaTEIbHbIE YMEHHUS  CaMOCTOSATEIILHOIO
npuoOpeTeHus HOBBIX 3HAaHMUW B TPOLECCE BBIIOJHEHUS NPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PaloT;

paboTaTh B TpyNNe C HCIOJHEHHEM pAa3JIMYHbIX COLMAIBHBIX POJIEH, IIaHUPOBATH
paboTy TIpynmbl, pPalMOHAIBHO PACHPENENATh JEATENbHOCTh B HECTaHJAPTHBIX CUTYyalUsX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXXJOTO M3 YYaCTHUKOB TPYIIBI B PEIICHHE paccMaTpuBacMoOil
poOJIEMBI;

OpOSIBIATE ~ MOTHBAaLMIO K  Oynymed  mpodeccHOHanbHON — AEATENIBHOCTH — TIO
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K xoHuy oOyuenus B 11 kKnacce npeIMeTHbIE pe3ysIbTaThl HAa YIIyOJEHHOM YPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTHUECKOW, COLMATBHON M STHUECKON
cdepax IesTeIbHOCTH YelIOBeKa, POJib U MECTO (PM3UKU B COBPEMEHHON Hay4YHOM KapTHHE MUDA,
poJIb  ACTPOHOMHMHM B IIPAKTUYECKOM JCATEIBHOCTH 4YEIOBEKAa W JAJBHEHUIIEM HAay4HO-
TEXHUYECKOM DPa3BUTHM, 3HAYCHHME OIMUCATEIbHOM, CHCTEMAaTU3UPYIOLIEH, OObSICHUTENBHOW U
MPOTHOCTUYCCKOW (PYHKIMHA (PU3NIECKONW TEOPUU — DICKTPOAMHAMHKH, CIICIIHATBLHOW TEOPHUU
OTHOCHUTEJIbHOCTH, KBaHTOBOM (u3uku, ponp ¢uznyeckoil Teopun B  (HOPMHPOBAHUU
npeCTaBiIeHUN 0 (PU3MYECKON KapTHHE MUPA, MECTO (PM3UIECKON KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBbIX IIPEACTABIECHUIN O IPUPOJIE;

pa3nuyath yCIOBHS MPUMEHUMOCTH MoOJeNel (U3NYECKUX Tel U MPOIECCOB (SBICHUN):
OJTHOPOJHOE 3JIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IIOJIsl, FapMOHMYECKHE KOojeOaHMs,
MaTE€MaTUYeCKUl MAasATHHUK, WJCAJIbHbI NPYKUHHBIA MAasATHUK, TapMOHMYECKHE BOJIHBI,
ueanbHbI KojeOaTenbHBIH KOHTYp, TOHKas JIMH3a, MoOJielell aroma, aTOMHOTO sapa u
KBAHTOBOM MOJICITH CBETA;

pa3nuyath ycinoBHs (IpaHMIbI, O0JIACTH) MNPUMEHHUMOCTH (PU3MUYECKUX 3aKOHOB,
MOHMMATh BCceoOUIM XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH 3JIEKTPOMATrHUTHBIE NPOLECCHl U SBJIEHUS, HCIONb3Ys
OCHOBHBIE IIOJIOKEHHS U 3aKOHBI DJIEKTPOAMHAMUKYA M CIELUAIbHOW TEOPUU OTHOCUTEIIBHOCTU
(3aKOH CcOXpaHEHMs DJJEKTPUYECKOro 3apsiia, cuina Awmnepa, cuna JlopeHma, 3akoH
JIEKTPOMAarHUTHOW WHAYKUMH, npasuino Jlenma, cBasp OJ[C caMOMHAYKIHMH B DIIEMEHTE
ANEKTPUYECKOM LENH CO CKOPOCThIO M3MEHEHHMs CHUJIbl TOKA, IOCTYJIATHI CIIENUAIBHON TEOpUHU
OTHOCUTENIbHOCTH DWHINTEHHA);

AQHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SBJICHUS, UCIOJIb3YS MOJOKECHUS
KBaHTOBOM (u3uku (ypaBHeHue DHHIITEHHA U1 GoToaddekrra, mepBblii U BTOPOH MOCTYIAThI
bopa, mnpuHIMNm cooTHOIEHUs HeonpeaenéHHocTel ['ei3enOepra, 3akOHBI COXpaHEHUS
3apsIOBOIO M MAacCOBOI'O YHCENl M DHEPIrUU B SNEPHBIX PEAKLUAX, 3aKOH PagUOAKTUBHOIO
pacmnaza);

OTUCHIBATh (PM3UUECKUE MPOLECCHl U SIBICHUS, UCIONb3YS BEUYMHBL HANpPsSHKEHHOCTh
ANEKTPUYECKOTO TOJIsA, NOTEHIHMAI 3JIEKTPOCTATHUYECKOrO0 II0Jsl, Pa3HOCTh ITOTEHIUAJIOB,
NIEKTPOJBMIKYILAs CWJIA, WHAYKIMS MAarHUTHOTO IIOJIs, MarHUTHBIA TOTOK, cuia AMIiepa,
WHIYKTUBHOCTb, DJIEKTPOABWXKYIIAS CHJIA CAMOMHAYKIMH, DSHEPIHsl MAarHUTHOTO IOJS



IPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIBC, TTOJIHASL SHEPTUs, SHEPTUsl MOKOSI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif s/ipa, SHEPTUS CBS3H A1pa;

OOBSICHATh OCOOEHHOCTH TMpPOTeKaHHWA (U3NUYECKUX SBICHHIA: DIIEKTPOMAarHUTHAs
WHAYKINS, CAMOUHIYKIIMSI, PE30HAHC, UHTEepPepeHns BOJIH, TUGpaKIus, JUCIEPCUsi, MOJTHOE
BHYTpEHHEE oTpakeHue, (GoTtoanekrpuueckuii a3pdext (potordpdexr), anbdpa- u Gera-pacmasl
a1ep, raMMma-usiiydeHue siaep, (u3nuecKue NPUHLMUIBI CIEKTPAIbHOIO aHaiu3a U paboThl
na3epa;

OTpeeNATh HampaBlieHWE WHAYKUHWHW MAarHUTHOTO TOJsi MPOBOJAHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl Jlopenna;

CTPOUTh H300pa)K€HHE, CO3[aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JMH30H, W
PacCUMTHIBATh €T0 XaPAKTEPUCTUKU;

MPUMEHSTh OCHOBOINOJAralolue acCTPOHOMHUYECKHUE TOHATHS, TEOPUU M 3aKOHBI JUIS
aHaM3a W OOBSICHEHUS (PUINYCCKUX TIPOIECCOB, MPOUCXOMAIUX B 3BE3NAX, B 3BE3THBIX
CHUCTEMaxX, B MEXraJaKTUYeCKol cpene; IBIKEHUS HEOECHBIX TeJ, HBOJIOLMU 3BE3A U
Bcenennoii;

MPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYHUH C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yNIbTaThI
MOJIyYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUAE TpaQHUKOB C Y4ETOM aOCONMIOTHBIX
HOFpeHIHOCTCfI HSMGPGHHﬁ, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCIICAOBAHUA,

MPOBOJANTH KOCBEHHBIE HW3MEpEHUs (PU3NYECKUX BEJIMYMH, MPU ITOM BBIOMPATH
ONTHUMAaILHBIN MCTOJ HU3MCPCHUA, OLCHUBATDH a0COJIIOTHBIE U OTHOCHUTEILHEBIE IMOrpCHOCTH
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHHUIA;

IMPOBOAUTD OIIBITHI IO IPOBCPKE HpG[[JIO)KCHHOfI THUIIOTE3bI: IJIAHUPOBAThH SKCIICPUMCHT,
coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBOJ O CTATyCC HpeZUIO)KeHHOf/'I THUIIOTE3bI,

OTKCHIBATh METObI OMYUYEHUSI HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;

coOnroaarh mpaBuia OE30MACHOTO TPyAAa NPU IPOBEIECHUU HCCIEJOBAHUN B paMKax
yu4eOHOro  SKCIEepUMEHTa, TMpakTUKymMa ¢  Y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHOU
JESITEIbBHOCTH C UCII0JIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOICTB U J1JaOOpaTOpHOro 000py10BaHuUs;

pemiaTs pacu€THbIC 3a7a4u C SIBHO 33JJaHHON U HESBHO 3a/IaHHON (U3NYECKON MOJIENbIO:
Ha OCHOBAaHWH aHaliu3a YCJIOBHA BI)I6I/IpaTI> (1)I/I3I/I‘ICCKI/IC MOJACIHN, OTBECYHAIOIIUEC Tpe6OBaHI/I$IM
3a/1a4¥, MPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIAaThl (PU3UUECKUX TEOPHUIl MpU
HCIIOJIb30OBAHMU MAaTCMATUYCCKUX MCTOAOB PCIICHUA 3aaa4, IPOBOAUTH paC‘IéTI)I Ha OCHOBaHHNU
MMEIOIINXCA JIaHHBIX, AHAJIM3UPOBATH PE3YyJIbTaThl M KOPPEKTHPOBATH METOIbl pEUICHUs ¢
y4ETOM IIOJIYYECHHBIX PE3YyIbTATOB;

peliaTh KaueCTBEHHbIE 3aJlauM, TpeOyolne MPUMEHEHUS 3HAaHUM U3 Pa3HbIX Pa3zesioB
Kypca (U3MKH, a TakKe HMHTErpalud 3HAHUN M3 JPYrUX MPEeIMETOB €CTECTBEHHO-HAYYHOI'O
LMKJIA: BBICTPaUBATh JIOTMYECKYIO LIEMOYKY PACCYXJACHUH C OMOpOl Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMCPHOCTH U (1)I/ISI/I‘~I€CKI/I€ SIBJICHUA,

UCIIONIb30BAaTh TEOPETUUYECKUE 3HAHUS 71 OOBSICHEHUS OCHOBHBIX NMPUHIIMIIOB PaOOTHI
HN3MCPUTCIIBHBIX HpI/I60pOB, TEXHUYCCKHUX yCTpOﬁCTB N TCXHOJIOTHYCCKUX MMPOUCCCOB,

MPUBOJUTH TPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

AHATM3UPOBATH U OLIEHUBATH MOCIEACTBHS OBITOBON U MPOU3BOJICTBEHHON JESITENEHOCTH
YEJIOBEKa, CBSI3aHHOW ¢ (PU3MUYECKUMU TMPOIECCaMH, C TMO3UIMA IKOJIOTHIECKOW 0€30MacHOCTH,
MPEACTABICHUI O pallMOHAIIBHOM HPHUPOAOINOIb30BAHUM, a TAKXKE Pa3syMHOM HCIOJIb30BAaHUU
JTOCTYKCHU N HAYKH M TEXHOJIOTHH TS JATbHEHIIIETO pa3BUTHS YET0BEUYECKOTO OOIIECTBA;

MPUMEHSTh Pa3IMnYHbIE CIIOCOOBI paboThl ¢ MHpopMaIueil (HU3MUECKOTO COAEPIKAHUS C
HCIIOJIB30BAHUEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TGXHOHOFHﬁ, Inpu 3TOM HCIIOJIB30BATH
COBpEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUU I TOWCKA, MepepaboTKU U TMPeabSIBICHUS
yueOHOM ¥ HAy4YHO-TIOMYJSIpHOM uWHGOpManuu, CTPYKTYpPUPOBAHHUS M HHTEPIpETALUU
uH(pOpMallMK, TOIYYEeHHOW U3 pa3IMYHbIX HWCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH



NOJIy4aeMyI0 HH(POPMALIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLINXCS 3HAHUIA,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POPMAITUH;

OPOSIBJIATH ~ OPraHW3allMOHHbIE W IIO3HABATEJIbHBIE YMEHHUS  CaMOCTOATEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAHMW B TIPOIECCE  BBINOJHEHUS NPOCKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B TpyNIE C WCIOJHEHHEM pPAa3JIMYHBIX COIUAIBHBIX POJICH, TUIaHUPOBAThH
paboTy TpyNIbl, pamMOHAIBHO PACHPENENATh AEATENIbHOCTh B HECTAaHAAPTHBIX CHUTYaIMAX,
aJICKBaTHO OIICHMBATh BKJIAJ] KaXXJOT'O M3 YYaCTHUKOB T'PYIIBI B PEIICHHE paccMaTpUBACMOMN
po0JIEMBI;

OpOSIBJIATh ~ MOTHMBAlMI0 K  Oynymed  mnpodecCHOHANbHON  JEATENILHOCTH — TIO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No  HaummenoBanue pa3zienioB u KommuectBo gyacos DIJIEKTPOHHBIE
n/n TEM IIpOrpaMMbl Bcero Konrtponbable IIpaktnueckue (zudpossie)
paGOThL paGoOThI oOpasoBarenbHbIC
pecypcbl

Pa3znen 1. HAYYHbBIN METO/ NIO3HAHUS ITPUPO/IbI
1.1 Hayunslit MeToq mo3Hanust 6  BBexuTe 3HaueHwe  BBeaute  [[]]

HPUPOJIBI 3HAYCHHE
J06aBUTH CTPOKY
Hroro no pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 seeaure  [[]]
3HAYCHUE
2.2 Jlunamuka 10 BBemute 3HaueHue  BBemutTe  [[]]
3HAYCHHE
2.3 Craruka TBEPAOro TEIA 5 1 seeaure  [[]]
3HAYCHHE
2.4 3aKkoHBI COXpaHCHUS B 10 1 seeaure  [[]]
MEXaHUKE 3HAYCHHE
Jl0GaBUTH CTPOKY
Htoro no pazneny 35
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUNHAMUKA
3.1 OcHoBbI 15 1 seeaure  [[]]
MOJICKYISIPHOKUHETUYECKOM 3HAYCHHE
TEOPUH
3.2 Tepmonunamuka.TeruoBsie 20 1 seeaure  [[]]
MaIHHbI 3HAYCHHE
3.3 ArperarHble COCTOSIHUS 14 1 Beeautre  [[]]
BerecTa. Pa3oBbie 3HAYCHHE
nepexo bl
JloGaBUTE CTPOKY
Hroro o pasneny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DnexTpuyecKkoe moje 24 1 Beeaure  [[]]
3HAYCHHE
4.2  TlocTosTHHBIM 24 1 seeaure  [[]]
SIIEKTPHUYCCKHUIT TOK 3HAYCHHE
4.3 Toxu B pa3IMuYHBIX Cpeaax 6 BBeaure 3Hauenue  BBeaure  [[]]
3HAYCHHE
Jl06aBUTh CTPOKY
Hroro no paszneny 54
Pa3znen 5. PUSMYECKU TIPAKTUKYM
5.1 ®wusuyeckuii NpakTUKyM 16 BBeauTe 3HaUCHUE 16 (]

Jl06aBUTB CTPOKY



No  HammeHoBaHue pa3zenoB u

n/n TEM IPOTrpaMMBbl

Hroro no pazgeny
Jo6aBuTe MOyNIb
Job6aBuTth pazaen
PesepBHOE Bpems

KonnuectBo yacos DIIEKTPOHHBIE

Bcero Konrtponbable IIpaktnueckue (wuppossre)
paboTs paboThI 00pa3oBaTeybHbIE
pecypcesl
16

10 BBenmute 3HaueHue  BBeaute  [[]]

3HaYCHUE
OBILEE KOJIMYECTBO 170 8 16
YACOB I10 [TIPOT'PAMME
11 KJIACC
Ne i/m HaumenoBanue pa3nenoB u KonunuecTBo uacos DNEeKTpPOHHBIE
TEM IIPOrpaMMBbl (dpoBsIe)

oOpa3oBaTenbHbIE
pecypchbl



Bcero Kontponbabeie  IIpaktuueckue

paboThI paboThI
Pazaea 1. JIEKTPOJIUHAMMUKA
1.1 MarauTHOE TIOJIE 14 BBEJIUTE BBEJIUTE (]
3HAYCHHE 3HAYCHHE
1.2 DnekTpoMarHuTHas MHAyKous 13 1 BBE/INTE [
3HAYCHUE
JloGaBuUThL CTpOKY
Hroro no pazneny 27
Paznen 2. KOJTIEBAHUSA U BOJIHbBI
2.1 Mexanuueckue KojicOaHus 10 BBE/IUTE BBE/IUTE (]
3HAYCHHE 3HAYCHHE
2.2 DIIeKTpOMarHuTHBIC Kojiebanus 15 BBE/IUTE BBE/IUTE [
3HAYCHHUE 3HAYCHUE
2.3 MexaHu4ecKue u 10 1 BBEIIUTE (]
3JIEKTPOMArHUTHBIE BOJHBI 3HAYCHHE
2.4 OnTuka 25 1 BBE/INTE [
3HAYCHHUE
J10GaBUTH CTPOKY
Htoro no paznemny 60
Pazngean 3. OCHOBBI CHEHHAJII)HOﬁ TEOPUU OTHOCHUTEJBHOCTHU
3.1 OcuoBsl CTO 5 1 BBE/INTE [
3HAYCHUE
JloGaBUTH CTPOKY
Uroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KoprycKyasipHO-BOJHOBOM 15 BBEJIUTE BBEJIUTE (1
Jyanu3m 3HAYCHHE 3HAYCHHE
4.2 dusuka aToMa 5 BBEJIUTE BBEJIUTE [
3HAYCHHUE 3HAYCHUE
4.3 dusnka aTOMHOTO sijipa U 5 BBE/INTE BBE/INTE (]
3JIEMEHTAPHBIX YACTHUI] 3HAYCHHE 3HAYCHHE
Jl06aBUTh CTPOKY
Hroro no paszneny 25
Pazngen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
5.1 DneMeHThI aCTPOHOMHH U 12 BBEJIUTE BBEJIUTE [
acTpOPU3UKH 3HAYCHHUE 3HAYCHUE
JloGaBUTE CTPOKY
Wroro no pazueny 12
Paznen 6. PUBNYECKUI TIPAKTUKYM
6.1 ®dusnyeckuii IPaKTUKYM 16 BBEJINTE 16 (]
3HAYCHHE

Jl06aBUTh CTPOKY
Hroro no paszneny 16



Bcero Kountponbabie  IIpaktuueckue

paboTsI paboThI
Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
7.1 Cucremaruzanus u 0600menne 15 BBE/IUTE BBE/IUTE (]
NPEMETHOTO COJICPKAHUS U 3HAYCHHE 3HAa4YCHUE
OTIbITA JACATEIbHOCTH,
nprOOPETEHHOTO IPU
u3ydeHnu Kypca gusuku 10 —
11 knaccoB
J1oGaBUTH CTPOKY
Hroro no pazueny 15
JoGaBuTh MOIyIb
Jlo6aBuTh pazaen
PesepBHOE Bpems 10 BBE/INTE BBE/IUTE [
3Ha4YCHHE 3HA4YCHUE
OBUIEE KOJIMYECTBO YACOB 170 4 16
[10 ITPOI'PAMME
HanMeHOBAHNE Beero Jlabopato | Kontpomsubix | Koppektn
Ne\Ne PHBIX pabot pOBKa
pasiesioB U TeM 4acoB
pabor.
10 k1acc
IloBTOpEHUeE. 6 1
1 MexaHuka 12 1(29)
OcHoBBI 2 1(24)
2 MOJIEKYJISIPHO- 28
KHHETUYeCKOIl TeOpPUM.
3 TepmoanHamMuka. 16 1 (29)
4 da3oBble nepexoabl. 22 2 1(24)
5 DJIeKTpHYecKoe noJje 32 1 2 (4u)
6 IMocTosiHHBII 20 3 1
3JIEKTPUYECKHH TOK.
DJIeKTpUYecKHuii TOK B 9 1
pa3JIMYHBIX cpeaax.
MarHuTHoe noue. 18 1 1
9 IToBTOpenue Tem 10 12 1
KJiacca.
Uroro 175 9 11 (17 v)
11 kaacc
1. IToBTOpEHHUE. 4 1
2 JIEKTPOAMHAMHUKA 22
DIEeKTPOMArHeTH3M. 9 1 1
[ernu nepeMeHHOTO 13 1+1
TOKa
3 JIEKTPOMArHUTHOE 16
U3JIyYyeHHe
WznydeHue u npuem
ANEKTPOMArHUTHBIX 16 1+1
BOJIH paauo- u CBY-




Iana3oHa.

I'eomeTprueckas ontTuka 16 1
BonnoBas onTuka 14 1
4 DJIeMeHThI TeOpuH 6 1
OTHOCHTEJIbHOCTH.
KBanToBas Teopus
5 3JIEKTPOMATHUTHOTO 24 1
U3JIyYeHMsl.
6 (I)nmml BbICOKHX 20
IHEPruii
®dusuka aTOMHOTO 16 1
spa..
@Pu3KKa 3IEMEHTAPHBIX 4
YaCTHII.
7 CTtpoeHne BCeIeHHOH. 6
[ToBTOpEeHME Kypca 1
8 37
¢uzuku 10 u 11 xmacca.
11 UTOTO 165 10+2




ITOYPOYHOE IIVTAHUPOBAHHUE
10 KUIACC

Ne
/o

Tema ypoka

Jata n3ydenus

IJ1aH baxT

1

[ToBTopenune tembl "Mexanuka'

4.09

2

[ToBTOpenue Tembl "DnekTpocTaTuka"

Cpes 3HaHu# 3a Kypc Gpusnku 9 kiacca.

®usnka — pyHnamMeHTaIbHas HayKa o mpupoae. HayuHslii Mmeton
MO3HAHUS M METOJIbI UCCIICIOBAaHNS (PU3NYECKUX SIBIICHHH.
DKCHEepUMEHT U TeOopHs B Ipolecce Mo3Hanus npupoasl. Habmonenue
Y DKCIIEPHMEHT B (PU3HKeE.

Crnioco0ObI n3MepeHus GU3NIECKUX BeIMYUH. AOCOMIOTHAS U
OTHOCHTEIIbHAS IOTPEITHOCTH U3MEPEHHI (PHU3NYEeCKUX BEIMUUH

9.09

MogpenupoBanue B ¢pusuke. Poib u mecto pusuku B GopMupoBaHUU
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTH
Jroaei.

11.09

MexaHndecKkoe JBIKCHHE. Cucrema orcueta. OTHOCUTEIIHLHOCTh
MCXaHHNYCCKOI'O ABMXKCHU . HpHMaﬂ n 06paTHa;1 3aa4u MCXaHHKH.

Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IIPOEKIIMU Ha OCH
koopauHat. Tpaekropus. [lepememenue. Ckopocts. VX npoekuuu Ha
OCH KOOpJUHAT.

PaBHOMepHOE npsiMonnHEHOE IBIKeHHE. | padudeckoe onrcanue
PaBHOMEPHOIO NPSIMOJIMHEHHOIO IBUKEHUSL.

CrnokeHue nepeMeIeHnii u ckopocTeil. Pemenne 3amad.

16.09

HepaBnomepHoe nerxenne. MrHoBeHHast CKOpOCTbh. Y CKOPEHHUE.
[IpsimosinHENHOE NBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM.

18.09

I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHSI C TOCTOSHHBIM
YCKOpPEHHUEM.

JlaboparopHas pabota " M3MepeHne ycKOpeHus IpU MPsIMOITUHEHHOM
PaBHOYCKOPEHHOM JIBIJKEHHH 110 HAKJIOHHOM TJIOCKOCTH. "

CBoboaHoe nazieHne. Y cCKopeHrne CBOOOTHOTO Ma/IeHus. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT BPEMEHH M UX TPaQUKH.

JIBr>xeHue Tesia, OpOIIeHHOr0 O] YIJIOM K TOPU30HTY.

23.09

KpuBonuneiinoe nBuxkenue. [[BukeHne 10 OKPYKHOCTH. YTIIOBas U
JMHENHas ckopocTs. llepron u yacrora. LleHTpocTpeMuTenbHoe U
IIOJIHOE YCKOPEHHUE.

25.09

KonTponbnas pabora no teme "Knunematnka"

ITepBbiif 3akoH HproTona. MHepunanbusie cucteMsl orcuéra. [IpuHumn
OTHOCHTENBHOCTH ['anmes. HenHepuyaibHble CUCTEMBI OTCYETA.

Cuna. PaBHopeicTByromas cuiia. Bropoii 3akoH HeroTona. Macca.

B3aunmoneiictue ten. Tpernit 3akoH HproToHa.

30.09

[Tpuaimn cynepno3uiuu cui. Pemenue 3a1a4 Ha IpUMEHEHNE
3axkoHO0B HproTOHA.

2.10

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh TPAaBUTALMOHHOMN U
WHEPTHOW MaccChI.

Cwuia TSOKECTH U yCKOPEeHHE CBOOOTHOTO TTaICHHUS.

JIBrkeHne HeOECHBIX TeI U MX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHYEcKasi CKopocTh. 3akoHbl Kerntepa.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

7.10




Cuna tpenus. [Ipupoaa v BUabI cui TpeHUs. [[BUKEHUE B dKUJIKOCTH U
ra3e ¢ y4€TOM CUJIbI COIIPOTUBIICHHUS CPEBI.

9.10

P3

JHanenue. 'mapocrarnueckoe nasiaenue. Cuna Apxumena

AOCOJIIOTHO TBEPAOC TEIIO. HOCTynaTeanoe M BpalllaTCJIbHOC
ABHWIKCHUC TBCPAOI'O TCIIa

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpalCcHUs. IIneyo cunml.

14.10

Crnosxenue cuil, NpUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTn
Tena. Y CIOBUs PaBHOBECHS TBEPAOIO Tesa. Buisl paBHOBECHS

16.10

Pemrenue 3anau

Konrtponbnas padora no teme "Iunamuka. CTatuka TBepAoro reua"

HMmynbe MaTepruanbHON TOYKH, CUCTEMbBI MATEPUAJIBHBIX TOYEK.
IleHTp Macc cucTeMbl MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKECHUU
LIEHTpa Macc.

WMiynbe cuilbl M U3MEHEHHE UMITYJIbCA TeJla. 3aKOH COXPaHEHUs
uMIyabsca. PeakTuBHOE NBUKCHHUE.

21.10

MowmeHT umiyssca MarepruanbHo Touku. [Ipencrasinenue o
COXPAHEHUU MOMEHTA UMIIYJIbCa B LICHTPAJIbHBIX MOJISX.

23.10

Pemenue 3agau

PaGora cunbl Ha MaJOM U HAa KOHEYHOM IepemenieHuu. ['paduueckoe
MIpeACTaBICHUE pabOThI CUIIbl. MOIIIHOCTD CHJIBI.

Kunernueckas sneprust. Teopema 00 U3MEHEHUN KUHETUUECKOM
SHEPrUu MaTepUAJILHOM TOUKH.

HOTGHIII/IEL]IBHI:IC 1 HCIIOTCHIUAJIbHBIC CUJIBI. HOTGHHI/IZUII)HBJI OHCPIUs.

BTOpaH KOCMHYCCKAA CKOPOCTD.

28.10

Tpetbst Kocmuueckasi ckopocThb. CBsi3b pabOThI HEIOTCHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKON PHEPIUH CUCTEMBI TEl. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPIHH.

7.11

Ypyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHUe bepHyu st
UIIeaTILHOM KUJIKOCTH.

KonTponbHas pabota no Teme "3aKOHBI COXpaHEHUS] B MEXaHUKe' .

PasButue npencraBieHuit o npupo e TeruIoTsl. OCHOBHEIE MOJIOKEHHS
MKT. Iuddy3us. BpoyHoBckoe 1BUKEHHUE.

11.11

CTpOeHI/Ie F83006pa3HBIX, KUJKHX U TBEPABIX TCJI. XapaKTep
JBHKCHUS U BSaHMOHeﬁCTBHﬂ HaCTHIl BEIICCTBA.

13.11

Macca u pazmepsl Monekyln (aToMoB). KonudecTBo BeriecTsa.
[TocTostnuast ABoraapo

Temneparypa. Termosoe pasHoBecue. [llkana [enscus

CBs13b a0COMIOTHOM TEMIIEPATYPHI TEPMOIUHAMUYECKON CUCTEMBI CO
CpeqHel KHHETHYECKON YHepTruel MoCTyNnaTeIbHOr0 TETIOBOTO
JIBIDKEHUSA €€ 4acTHIIL.

Pemenue 3agau

18.11

Nneannubiii Ta3. ['a30BbIe 3aKOHBI.

20.11

YpaBuenune Menpaeneesa-Knaneiipona. Pemenue 3anad.

AbGcomoTHas Temreparypa. 3akoH JlanbToHa

OcHoBHoe ypaBHeHe MKT.

Pemenue 3amay.

25.11

I/Isonpoueccm B NACaJIbHOM ra3€ C IIOCTOAHHBIM KOJIHYCCTBOM
BCIICCTBA.

27.11

I'paduyeckoe npecTaBICHUE H30MPOIIECCOB: H30TEPMa, H30X0pa,
n3obapa.




O0600menne 1 cucreMarusanus 3aaguii o reMme "OcHoBsl MKT".

KontponbHas padora no reme "OcHoBsl MKT" .

TepmoanHamudeckasi cucteMa. 3aJjanie BHEIHUX yciaoBui st T/J]
cucreMbl. Baeninue u BHyTpeHHue napamerpsl. [lapamerpst T/{
CHUCTEMBbI KaK CpEeIHME 3HAYCHUS BEJIMYMH, OMMMCHIBAIOIINX €€ Ha
MHUKPOCKOIMYECKOM ypoBHe. HysneBoe Hauano TepMoIuHaMUKH.
CamonpousBoiibHas penakcaus T[] cucTemsbl K TEIIIOBOMY
paBHOBecHI0. MoJieb UACAIbHOTO ra3a B TEPMOJAMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH 3TOW MOJIEIU

2.12

VYpaBHenue MeHneneeBa-Kianeliposa v BeIpaXeHue 1)1 BHyTPEHHEN
SHEpIUH.

4.12

BeIpaxxeHue i1 BHyTpEHHEN SHEPTUHA OJHOATOMHOI'O UIEATIbHOTO
rasa. KBazucratuueckue U HECTaTHYECKHUE IPOLIECCHI

DnemeHTapHas padoTa B TepMOAMHAMUKE. Borarcienue padoThl 1Mo
rpaduky nporecca Ha pV-nuarpamMme

Tennonepenada kak croco0 M3MeHeHUs: BHyTpeHHel Hepruun T /1
cucteMbl 0e3 coBepieHus padoTsl. KoHBEKIHs, TETIONPOBOIHOCTb,
U3ITy4YeHUE

KomnuecTtBo TemnoTel. Tenno€MKOCTh Tena. Y qenbHas 1 MOJIIpHas
TeII0EMKOCTH BELeCTBa. Y elibHAs TEIUIOTa CrOPaHusl TOILUIMBA.

9.12

Pacuér konuuecTBa TEIIOTH IPU TEIUIONEpEIade.

11.12

[Tonsitue 06 anuabaTHOM mporiecce. I1epBoIil 3aKOH TEPMOTMHAMUKH.

KonuuecTBo TemnoTe u paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH
sHepruu T/ cucremsl

Bropoii 3akoH TepMOIMHAMUKY JJ1sI PABHOBECHBIX M HEPABHOBECHBIX
npoueccoB. HeobpaTuMocTh MPUPOAHBIX MPOIECCOB

[Tpuniune! gerictBus TernoBbix MamuH. KT/

16.12

MaxkcumansHoe 3HaueHue K11/, [ukn Kapno.

18.12

Pemenue 3amay.

OKOJIOTUYECKHE aCIIeKThI HCIIOIb30BaHUS TEIIJIOBBIX I[BI/IFaTeJ'IGI\/'I.
TenmoBoe 3arpsA3SHCHUC OKPY)KaIOH_Ieﬁ Cpeabl

Pemenue 3agau

O06o0061eHre U cucTeMaTu3alus 3HaHui 1o Teme "TepMoaHaMuKa.
TemnoBsie MaIuHb!'".

23.12

KonTponbnas pabota o Teme "Tepmoannamuka. TerioBbie
MamnIHe!".

25.12

[TapoobpazoBanue u koHaeHcanus. VicnapeHue u kuneHue. Y aenbHas
TEIJI0Ta MapooOpa3OBaHMsI.

HaCI)IHIeHHI)Ie M HCHACBIIICHHBIC ITapbI. KauecTBenHas 3aBUCHUMOCTD
IUIOTHOCTH U JIaBJI€HUS HACBIILIEHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBHCUMOCTh OT 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIEHUs OT JIaBJICHHUS B )KUJKOCTH

BnaxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIaYXKHOCTb.

Pemenue 3agau

30.12

Tsépnoe Teno. Kpucramnnueckue u amopgHsbie Tena. AHU30TPOMIHS
CBOMCTB KpPHUCTAJJIOB

9.01

[TnaBneHue ¥ KpUCTAIM3AIUS. Y IeNIbHAs TEIUIOTA MIABJICHUSL.
Cyb6numarus

Hedbopmaru TBEpAOTO Tena. PacTskenue u cxarue. Casur. Moaynb
HOwnra. I[lpegen ynpyrux negopmanuii.

TennoBoe paclinpCHUC JKUIKOCTEN U TBéleLIX TCII. AHFapMOHI/I3M

13.01




TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA.

[TpeobpaszoBanue YHEPrUN B Pa30BBIX MEPEXoaax

15.01

ypaBHeHI/IC TEII0BOro OajaHca

Pemenue 3agau

IToBepxHOCTHOE HaTsKeHHe. KanwuisipHble siBieHus. [laBieHue noj
HCKPUBJICHHON ITOBEPXHOCTHIO kuAKOCTH. Dopmyrna Jlamiaca

O06o001eHre u cucTeMaTU3aIs 3HaHUH 110 TeMe "ArperaTHbie
cocrosinus BeniectBa. ®a3zoBbie nepexonl'.

20.01

KonrtponsHast pabora o Teme "ArperarHbie COCTOSIHUS BEIIECTBA.
®da3oBbIe Iepexoibl"

22.01

DnekTpu3aius Tei U e€ mposiBICHUs. DJIEeKTpUUecKuid 3aps. JIBa Buaa
ANEKTpUYECcKuX 3apsaaoB. [IpoBOAHMKY, TUINEKTPUKH U
MOJTYTTPOBOTHUKHU

DJIeMEHTapHBIN ANEKTPUUECKUI 3apsij. 3aKOH COXpAaHEHUS
AJIEKTPUYECKOTO 3apsa

B3aumosneiictBue 3apsanoB. Toueunsie 3apsabpl. 3akoH Kynona

Pemenue 3agau

27.01

QHGKTpI/IquKOC none. Ero HeﬁCTBHe Ha SJICKTPHYCCKUC 3aPsAIbl

29.01

HanpsokéaHnocTs anexTpuyeckoro nosist. [IpoOusiii 3apsn. Jlunuu
HaIPsHDKEHHOCTH AJIEKTPUYECKOT0 1ouist. OTHOPOIHOE 2IEKTPUUECKOE
oJIe

IloTeH1IMAIBHOCTD SJICKTPOCTATHUYCCKOI'O ITOJIA. Pa3znocth
IIOTCHIMAJIOB W HAIIPS?KCHHUC.

IloTennmanpHast OHEPIUA 3apsijia B 3JICKTPOCTATUYCCKOM IT0JIC.
ITorennuman QJICKTPOCTATHYCCKOI'O IT10JIA

CBs3b HaHpiDKéHHOCTI/I I10JIsA 1 pa3HOCTU MMOTCHIUAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O I10JIA.

3.02

[IpuHIMI cynepno3unum JIEKTPUIECKUX MOJIEH.

5.02

Pemenue 3agau

[Tosie Toueunoro 3apsia. [losie paBHOMEPHO 3apsiKEHHOM cepbl

ITone paBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. Ilone paBHOMEpHO
3apsKEHHON OECKOHEYHOM IIIOCKOCTH.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PAaBHOBECHS
3apsJ0B.

10.02

JIMDIIEKTPUKHY ¥ TOJIYIPOBOJHUKH B DJIEKTPOCTATUYECKOM TOJIE.

12.02

KOHI[CHC&TOp. SHCKTpOéMKOCTL KOHACHCATOpA. QHGKTpOéMKOCTL
IIJIOCKOI'0 KOHACHCATOpAa.

HapaJmenLHoe 1 TTOCJICAOBATCIIbHOC COCANMHCHUEC KOHACHCATOPOB.

OHeprust 3aps’KEHHOr0 KOHIEHCATopa.

Pemenue 3amxau.

17.02

Z[BI/I)KGHI/IC Sapﬂ)I(CHHOfI JaCTHULbI B OAHOPOJAHOM 3JICKTPHYCCKOM
II0JIC.

19.02

Pemenue 3agau

O0600611eHre U cucTeMaTU3alus 3HaHU| 1o TeMe "DIIeKTpUIecKoe
nosie".

KonTponbHas pabora no Teme "Dnexrpuueckoe mnoie'.

24.02

Cuna toka. IlocTosSHHBIN TOK. Y CI0BHS CYHICCTBOBAHUSA IMOCTOAHHOTO
QJICKTPHUYCCKOT'O TOKA.

26.02

Wcrounuku Toka. Hanpsokenne u SJ1C.

3akon Oma JJI ydaCTKa LICIIN. QHCKTpI/I‘-ICCKOC COIIPOTUBJICHHC.

3aBUCHMOCTD COIIPOTUBJICHHA OAHOPOJHOT'O ITPOBOJHUKA OT €TI0




JJIMHBI U TJIOIIaAN ITONEPEUYHOI0 CCUCHUS.

HOCHGHOB&TGHBHOC, napajjieJibHOC, CMCIIAaHHOC COCAUHCHHUC
IIPOBOAHUKOB.

2.03

Pemenue 3amau.

4.03

Pacuér pa3BerBiéHHBIX dnekTpuueckux nernei. [Ipasuna Kupxroda.

Pemenue 3agay.

7.03

Pabota snekTpuueckoro Toka. 3akoH [xoyist —JleHna.

11.03

Pemrenue 3agau.

MOMHOCTD 3JIEKTPUUYECKOTO TOoKa. TemioBast MOUTHOCTb, BbIIEIsieMast
Ha Pe3UCTOpE.

Pemenue 3agay.

OJIC 1 BHYTpEeHHEE CONPOTUBIICHUE NCTOYHUKA TOKA.

16.03

3akon OMa Jy1st MOJTHOM (3aMKHYTOM) SJIEKTPUYECKOMN 1IN

18.03

Pemrenue 3agau.

MOH_IHOCTB HNCTOYHHKA TOKA. KOpOTKOG 3aMbIKaHUE

KOHI[CHC&TOp B IICIIM ITIOCTOAHHOI'O TOKa

Pemenue 3agau

22.03

Pemenue 3aa4 no teme "llocTossHHBIN A51eKTpUYECKHil TOK"

1.04

Pemenue 3agad no reme "[locTOSIHHBIN AE€KTpUYECKUNA TOK"

Pemenue 3amau no reme "[locTostHHBIN 2IIeKTpUYECKHM TOK".

O000uieHue ¥ cucreMaru3anud 3Hanuil oo teMe "[locTosHHBIN
AIEKTPUUYCCKUN TOK"

KonTponbnas pabota no teme "[1ocTOSHHBIN 1€KTpUYECKUi TOK'".

6.04

DneKTpuuecKas MPOBOAUMOCTh PA3IMYHBIX BEIIECTB. DICKTPUUECKUN
TOK B MeTaJiaXx. CBEpXIPOBOANMOCTb.

8.04

ONEeKTPUUYECKU TOK B paCTBOPAX M pacIlaBax JEKTPOIUTOB. 3aKOHBI
Dapaes U1 SJIEKTPOIN3a.

DneKTpruyeckuil Tok B razax. [lmazma

DneKTpuYecKuil TOK B BakyyMe. BakyymHble prOopsl

9HeKTpI/I‘ICCKI/Iﬁ TOK B ITOJIYIIPOBOAHHUKAX

ITomynpoBOIHUKOBBIE TPUOOPEI

13.04

[[@usnueckuit mpakTUKyM 1o Teme "M3mepeHue cuibl Toka U
HaIpsKEHUS B LIETIH MOCTOSIHHOTO TOKA MPH MOMOIIH aHAJIOTOBBIX U
M (POBBIX U3MEPUTENBHBIX TPHUOOPOB" MK "3HAKOMCTBO € IIUPPOBOI
naboparopueii mo gusuke. [Ipumeps! uaMepeHus GU3NIECKUX
BEJIMYUH TIPHU MTOMOIITH KOMIIBIOTEPHBIX TATYUKOB'" ||

15.04

[[@Pu3nueckuit npakTUKyM o teme "M3yueHrne HepaBHOMEPHOTO
JIBIDKEHUS C 1EJIBI0 ONpEeIeNIeHNss MTHOBEHHOM cKopocTh'|]

[[Pu3zndeckuil npakTukyM 1o teme "HM3mepeHue yCKopeHust Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM
mwiockocty" miu "MccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBHKeHUN"]]

[[Puznueckuil npakTuKyM 1o teme "M3MepeHne yCKopeHus
cBoOOIHOTO TafeHus" win "M3ydeHue ABUKEHUs Tena, OPOIeHHOTO
TOPU30HTANILHO"]]

[[@u3nyeckuii nmpakTukyM 1o teme "M3ydyenue qBuKeHHs Teja 1o
OKPY>KHOCTH C ITIOCTOSIHHOM 110 MOJIYJIIO CKOPOCTBIO" MiIn
"UccnenoBanne 3aBUCUMOCTH TIEpHOIa OOpaIeHUs] KOHUYECKOTO
MasiITHUKA OT €ro napamerpos"]]

20.04

[[@u3nueckuit mpakTUKyM 10 TeMme "M3mepenne paBHOICHCTBYIOMIEH
CHWJIBI IPU ABM)KEHUU OpycKa 1O HAKJIOHHOM TIIOCKOCTH'" HITN

22.04




"[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHU JBMKEHUS OpycKa
110 HAKJIOHHOMW IMJIOCKOCTH Ha 3aJJaHHOE PACCTOsTHUE OT €ro Macchl'|]

[[@u3znueckuii mpakTukyM 1o teme "MccinegoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIIUX B TIPYKUHE U PE3HHOBOM 00pas3Ile, OT UX
nedopmaruu” uin "M3ydeHne IBMKCHHUS CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 NErkuii 010K"]]

[[@usnueckuit mpakTukyM 1o teme "M3mepenue kodddunreHTa
TPEHUS IO BEIMYMHE YIII0BOro Kodddunuenta 3asucumoct Frp(N)"
win "HccnenoBanue qBUKeHUsS OpycKa 10 HAKJIOHHOM MIOCKOCTH C
nepeMeHHbIM K03 durrienTom TpeHus" nin "M3ydenne ABUKECHUS
rpy3a Ha Bally ¢ TpeHUeM"|]

[[Pu3znueckuii npakTukym no teme "HccienoBanue ycioBui
paBHOBeCHsI TBEPJIOTO TeJa, UMEIOLIET0 OCh BpallleHHs" UiIu
"KoHcTpynpoBaHue KpOHIITENHOB U pacuéT CUIl yIIpyrocTu'" Ui
"M3y4yeHne ycTOMYMBOCTH TBEPAOTO TEIa, UMEIOIIETO IUIOIAb
onopsl"]]

[[@Pu3nueckuil npakTUKyM 1o teme "M3mepenue ummnyibca Tesa no
TopMo3HOMY nyTH" min "M3mMepeHne cuilbl TSIru, CKOpoCTH MOJAETN
ANEKTPOMOOHIISI U MOIIHOCTU cuJtbl TSru" win "CpaBHEHHE U3MEHEHUs
UMITyJIbCa TeJla C UMITYJIbcoM cuiibl" min "HMccnenoBanue coxpaHeHust
HMITYJIbCa IPU yIpYrom B3aumoaenctsun" uin "M3mepenue
KMHETUYECKOM SHEPruu Teja 1o TopMo3HoMy myTu'"]]

27.04

[[@Pu3nueckuil NpakTUKyM 1o Teme "M3yueHne n30TepMUyYECcKOro
nporecca (PeKOMEHA0BAaHO UCTIOIb30BaHue IU(POBOIL TabopaTopun)"
i "M3ydenue nzoxopHoro npoiecca” win "M3yuenue nzo0apHOro
nporiecca" uin "[IpoBepka ypaBHeHus coctostHus" ||

29.04

[[@Pu3nueckuil npakTUKyM o reme "M3mepenue yaenbHoi
teroémkoctu" wiun "MccnenoBanue npoiecca OCThIBaHMS BemiecTra'
win "Hccnenoanue agunadbatHoro npouecca” unu "M3ydenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYJIIPHOTO B3aUMOICUCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKocTeN"]]

[[Puznyeckuii mpakTuKyM 1o teme "HM3ydueHne 3aKOHOMEPHOCTEN
ucnapenus xuakocreil" ninm "M3mepenue yaenbHON TEMI0ThHI
naBieHus Jpaa" niam "M3yueHrne cBOMCTB HACBHIIIEHHBIX apoB" WU
"U3mepenue abCoMOTHON BIAXKHOCTH BO3/yXa U OLIEHKA MACCHI TApOB
B nomenieHun". M3mepenue ko3puirieHTa noBepXHOCTHOTO
HaTsDKEHUs | |

4.05

[[Du3nueckuii mpakTukyM 1o Teme "HaOntoaeHue npeBparieHus
SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTUIO U3JIyUEHUs
ceeroauona” niny "M3ydeHue NpoTekaHus TOKa B LIETIH, COJEpKaLIeH
KoHeHcarop" win "Pacnipenenenue pa3HOCTH MOTEHINAIOB
(HampspKeHMs1) IPU TOCIIE0BAaTEIbHOM COEMHEHUN
KOHJIeHCaTOpoB"]]

6.05

[[Pu3znueckuil npakTukyM 1o teme "HMccienqoBane cMENIaHHOTO
COeIMHEHMS pe3ucTopoB’ i "M3Mmepenne yaenpHoro
COIIPOTHBIIEHUS NPOBOAHUKOB" min "MccnenoBanne 3aBUCHMOCTH
CHJIBI TOKA OT HaIPsHKEHUS JUIsl JTaMIIbl HakaauBaHus'"||

[[Du3nueckuii mpakTukyM 1o Teme "Habmroaenue snextposnza’ nwin
"N3mepenue 3apsaa oqHoBageHTHOro noHa" ninu "HMccnenoBanue
3aBUCHUMOCTH COIIPOTUBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTHKHU quonaa'|]

[[Du3nueckuii mpakTUKyM 1o Teme "M3mepenue korddurpenta




TPEHUS 110 BEJTMYHHE YTIIIOBOTO Kod(duinenta 3apucumoctd FTp(N)"
w "HccnenoBanue IBUKEHUs OpycKa M0 HAKIOHHOM IJIOCKOCTH €
nepeMeHHbIM KodddurreHToM TpeHus" win "M3ydeHue ABUKEHUs
rpy3a Ha Bally ¢ TpeHuem" ||
[[Pe3epBHBII ypok. OO00IICHHE ¥ CHCTEMAaTH3allus 3HAHUH 10 TeMe 11.05
"Kunematuka']]
[[Pe3epBHBI ypok. OO00IICHHE M CHCTEMAaTH3allus 3HAHUH 10 TEMe
"Tunamuka']]
[[Pe3epBHBI ypok. OO00IICHHE ¥ CHCTEMAaTH3allus 3HAHUH 10 TeMe
"CraTtuka TBeporo tena'|]
[[Pe3epBHBII ypok. OO00IICHHE M CHCTEMAaTH3allus 3HAHUH 10 TEMe
"3aKkoHbI COXpaHeHUs1 B MexaHuKe" ]|
[[Pe3epBHBII ypok. OO00IICHHE ¥ CHCTEMAaTH3allus 3HAHUH 10 TeMe
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOU Teopun" ||
[[Pe3epBHBIif ypok. O600IIEHHE U CHCTEMATHU3aLUs 3HAHUH TI0 TeMe
"Tepmonunamuka. TennoBbeie MaluHbI'" ||
[[Pe3epBHBIii ypok. OO001IEHNE U cUcTeMaTU3alksl 3HaHUHI 110 TeMe
"ArperatHble COCTOsIHUS BelecTBa. Da3oBbie nepexo bl ||
[[Pe3epBHBIit ypok. O0001IEHNE U cCTEMaTU3alks 3HAHUN 110 TeMe
"DnexkTpuueckoe noie"|]
[[Pe3epBHBIit ypok. O0001IEHNE U cCTEMaTU3allks 3HAHUN 110 TeMe
"I[TocTOSIHHBIN AIEKTPpUYECKUNA TOK"]]
[[Pe3epBHBIit ypok. O0001IEHNE U cCTEMaTU3allks 3HAHUH 110 TeMe
"Toku B pa3nuHbIX cpefax']]
11 KJIACC
ara
Ne Tema ypoka IPOBEICHUS
[Tnan dakr
1 | [loBTOopeHnue Ttemsbl «JlmHAMUKA ». 3.09
2 | IloBTOopeHue TeMbl «3aKOHBI COXPAHEHHUS ». 5.09
3 | IloBropenne tembl «MoitekynsipHas GU3AKa» 5.09
4 | TloBropenue TeMbl «TepMOaMHAMUKa 6.09
5 | IloBropeHne TeMbl «DIEKTPOCTATHKAY. 6.09
6 | Cpes 3Hanmuii 3a kypc 10 kiaacca. 10.009.
DJIeKTPOAMHAMHKA
1 | Dnexrpuyeckwnii Tok. CHia TOKa. 12.09
2 VcTouHMK TOKA B 3JIEKTPUUECKO 1ENH. 12.09




3 3akon Oma 1J11 OHOPOHOTO MPOBOAHHKA. 13.09
4 | ConpoTuBIeHUE MPOBOTHUKA. 13.09
3aBUCHMOCTbD yJICTTLHOTO COMPOTUBIIEHUS TpoBoaHUKOB 1 | 17.09
5 | mOMYyNpPOBOAHUKOB OT TEMIIEPATYPHI.
CBepXITpOBOIMMOCTb.
6 | Pemenne 3a7ay Ha pacyeT CONMPOTUBICHUS POBOJAHUKA. 19.09
7 CoenuHeHus MPOBOTHUKOB. 19.09
8 Pemenue 3amay Ha pacuer conporubieHus snekrpudeckux | 20.09
TCTICH.
9 Jla6opaTopnasi pa6ora '"UccienoBaHue cMeIIaHHOTO 20.09
cOeJUHEHHs IPOBOAHUKOB'"
10 | KontpoanHas paoora "3akon Oma nis yuactka nenn'" | 24.09
11 | 3akon Owma Jyisi TOJTHOM IICTIH. 26.09
12 Jla6opaTopnasi pabora «HM3ydenue 3akona Oma st 26.09
MOJIHOM menu''».
13 | Pacuer cuibl TOKa W HANIPSKEHUS B AJICKTPUYECKUX mersix. | 27.09
14 | VI3smepeHue cuiibl TOKA U HAIPSDKEHUS. 27.09
15 | Pabora u MomHOCTb TOKa. 3akoH Jlxkoyis - Jlenna. 1.10
16 | [lepengava 3IEKTPOIHEPTUU OT UCTOYHHUKA K moTpedbuTeno. | 3.10
17 DNEKTPUYECKHA TOK B pACTBOPAX M paciliaBax 3.10
AJIEKTPOJIUTOB.
18 KOHTpOJIbuHaﬂ padora mo teme «3akoH Oma st 4.10
3aMKHYTOM HENm.
19 KOHTpOJijIaH padora mo teme «3akoH Oma st 4.10
3aMKHYTOW LHENn.
MaraurtHoe moJie
20 MarsguTHoe B3anMOJAEHCTBAE TOKOB. MarauTHas 8.10
MHAYKIUSA. JIMHUM MarHUTHOM MHTYKIIMH.
1 JleiicTBrE MarHUTHOIO MOJISL HA IPOBOJIHUK C TOKOM. 10.10
3akoH AMIiepa.
2 Pemenue 3axau o teme "Cuta Ammepa" 10.10
3 Pamka ¢ TOKOM B OJTHOPOJJHOM MarHMUTHOM II0JI€. 11.10
4 JleiicTBuE MarHUTHOTO TIOJIST HA ABIDKYIIMecs 3apspkeHHbie | 11.10
yactuubl. Cuna JlopeHia
5 Pemenue 3amau Ha onpenenenue cwibl JIopeHna. 15.10
6 Macc-cnektporpad ¥ IUKIOTPOH. 17.10
7
8
9 ITpocTpaHCTBEHHBIE TPAEKTOPUU 3apSHKEHHBIX YaCTHIL B 17.10
MarHUTHOM TIOJIE.
10 | Ompenenenue paauyca u neproja 3apsokeHHont vactunpsl. | 18.10
11 | B3aumojeicTBUE 3JIEKTPUUECKHX TOKOB. 18.10
12 MarauTHbII NOTOK. DHEPIHsl MATHUTHOTO MOJIS TOKA. 22.10
14 | MaruautHoe nosje B BeniectBe. deppomMarHeTusm. 24.10
15 | Pemenue 3amay o reme "Marautsoe moe" 24.10
16 | KourpoJabHasi pagora "MaruutHoe moJe" 25..10
17 | Kourpoasnas padora "MaruutHoe moJe' 25.10
JIeKTPOAMHAMHKA
DJIeKTPOMarHeTu3mM
1 OJ1C B IpOBOJHUKE, NBUKYILIEMCS] B MATHUTHOM TIOJI€. 5.11
2 DJIEKTPOMArHUTHasl MHIYKIUS. 7.11




3 | CmocoObl MHAYIMPOBAHUS TOKA. 7.11

4 | Oneitsl I'enpu. 8.11

5 Jladoparopnasi padora «M3yuyeHue siBjieHUsI 8.11
3J1eKTPOMATHUTHONH MHIYKITUID).

6 Hcrnonp30BaHME AJEKTPOMArHUTHONW HWHIYKITHH. 12.11

7 | T'enepupoBaHye NEPEeMEHHOTO TOKA. 14.11

8 | Ilepenaya 31eKTPOIHEPTUU HA PACCTOSTHUE. 14.11

9 KonTpoJsbHasi padoTa mo Teme ""JIeKTpOMArHUTHAS 15.11
HHAYKOus"
Ilenu nepeMeHHOro0 TOKA.

1 | l'apmonnyeckue Konebanusi Ha IpUMEpe MEXaHUIECKUX. 15.11

5 BekTopHble AuarpaMMBbl JIs OTUCaHUs ITepeMeHHbIX TokoB | 19.11
Y HaTIPSDKEHUH.

3 | Pesuctop B 1enu nepeMeHHOro ToKa. 21.11

4 | KongencaTtop B LIE€NU IEPEMEHHOTO TOKA. 21.11

5 | Karymika HHIyKTMBHOCTHU B LIENU IEPEMEHHOTO TOKaA. 22.11

6 CB0OOIHBIE TAPMOHUYECKHE IEKTPOMArHUTHBIE 22.11
K0JIeOaHHUs B KOJIEOATEIIbHOM KOHTYpe

7 KonebaTenbHbIN KOHTYp B LIENU IEPEMEHHOT0 TOKA. 26.11

8 [TprMecHBIH MOTYIPOBOAHHUK- COCTaBHAS YacTh dJieMeHTOB | 28.11
CXEM..

9 | IlomynpoBogHUKOBEIHA auoa. TpaH3ucTop. 28.11

10 | KonrpoabHasi pa6ora mo teme "IlepemMeHHBII TOKY. 29.11

11 | KouTpoabHasi pabora no teme "'IlepeMeHHBIH TOKY. 29.11
DJIEKTPOMAarHUTHOE H3JIy4YeHHe..

H3iyyenue u npueM 3J1eKTPOMATHUTHBIX BOJIH PAHO-

u CBY-guana3ona.
1 | DaexTpOMarHUTHbIE BOJHBI. 3.12
2 | PacpocTpaHeHne 3JIeKTPOMArHUTHBIX BOJIH.. 5.12
3 | DHeprusl, nepeHocuMast 31eKTPOMAarHUTHBIMU BOJTHAMU. 5.12
4 | JlaBJeHHE ¥ UMITYJIbC AIEKTPOMArHUTHBIX BOJIH. 6.12
5 | CekTp JIEKTPOMArHUTHBIX BOJIH. 6.12
6 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJH. [lonsprusanus 10.12

DIIEKTPOMArHUTHBIX BOJIH.

Paguo u CBY -BonHbI B cpeACcTBax CBA3M. 12.12

Pagmnorenedonnas cBs3b, palioBENIaHAE. .

Pemenune 3a1a4 no TeMe «JI€KTPOMarHUTHBIE BOJIHBDY. 12.12
9 KonTpoJsbHnas pa6ora no teme «M3ayyenue u npuem 13.12

3JIeKTPOMATHUTHBIX BOJH paauno u CBY- nmanazona'».

10 KonTpoJsbHas padora no reme «3ayyenue u npuem 13.12
3JIeKTPOMATHUTHBIX BOJH paauno u CBY- nmanazona'».

11 | TeneBunenue. 17.12

12 | Pemrenune 3a1a4 1o TeMe «DJIEKTPOMArHUTHBIC BOJHBD. 19.12

13 | Pemenue 3a1a4d o tTeMe «DIEKTpOMAarHUTHAS HHIYKIMs». | 19.12
Pemenue 3amay mo teme « MEKTPOMArHUTHBIC 20.12
KOJIeOaHU.

15 | Pemrenne 3amau no teMe « MarHuTHOE IIOJIEY. 20.12
Pemenue 3anau no teme «9NEKTPOJUHAMUKA» 24.12.
Pemenne koMOMHUPOBAHHBIX 33724 26.12
Pemenne koMOMHUPOBAHHBIX 33724 26.12




I'eomeTpuyeckasi onTuka.

1 | Opunuun I'tolirenca. OTpaxkeHue BOJH. 3epKaia. 10.01

2 | 3akOHBI IPEJIOMJICHUS CBETA. 10.01
JlabopaTopnasi paGora «H3mepeHune nmoxkasareJisi 14.01
MpeJIOMJIEHHS CTEKJIaY.

4 I[Hcru[epcm ceera. [locTpoenue nzobOpaxeHuit u xoaa 16.01
Jy4el Y NPEIOMIICHUH CBETA.

5 | JIuazel. Cobuparomye JUH3HL. 16.01

6 | M3o0paxeHue npeaMera B COOMpArONICH JTHH3E. 17.01

7 | ®opmyna TOHKOH JIMH3BI. 17.01

8 PaccenBaromye JTHMH3BI 21.01

9 Pemenue 3a1ay Ha IprUMEHEHUE 3aKOHOB OTPAKCHUS U 23.01
(dhOpMyITbI TOHKOM JTUH3HI.

10 ®DOKYCHOE PACCTOSTHUE U ONTHYECKas CHUjla CHCTEMBI U3 23.01
JIBYX JIMH3.

11 | I'ma3 xak onrtuyeckas cuctema. Mukpockomn. Tenmeckor 24.01

12 KonTpoJsbHasi paGoTa mo teme «I'eoMmeTpHuecKasi 24.01
ONTHKAY
BosiHoBast onTuka

1 | Unrepdepenuus BoaH. 28.01

2 | Uarepdepennns creta 30.01

3 | Hudpakmus ceta. 30.01

4 Jla6opaTopnasi pa6ora "Hab6monenue unrepdpepennun | 31.01
u audpakuuu cpera'

5 | JIudpaknnroHHas pemerka. 31.01

6 Jla6opaTopHnasi pa6ora «3MepeHue AJIUHBI CBETOBOM 4.02
BOJIHBI C IOMONILIO TH(PPAKIHOHHOI peleTKu' ».

7 | KonTpoubHasi padora nmo teme BosiHoBasi onTuka» 6.02

8 | KonrpoJabHasi paGora no teme BosiHoBasi onTuHka» 6.02
KBaHTOBasi TeopHs 3J1eKTPOMATHUTHOIO U3JIy4eHHUS U
BelllecTBA.

1 | TennoBoe uzny4yeHwue. 7.02

2 | ®oroaddexr. OnbiThl CTONCTOBA. 7.02

3 | lIpumenenne porodrddekTa. 11.02 K.p.

4 | Pemenue 3am1a4y Ha PoTodPeEKT. 13.02 D.5.

5 | KopnyckynsipHO-BOJTHOBOH JTyaJIU3M. 13.02 P.3.

6 BoiHOBEIE CBOMCTBA YaCTHIIL. 14.02

7 | Ctpoenne atoma 14.02

8 | Teopuss aroma BoJgopoJa. 18.02

9 | [ornomnieHue U N3Ty4EeHUE CBETA AaTOMOM. 20.02

10 JIaﬁoPaTopHaﬂ padora « HabmoneHue cnjiomHoro u 20.02
JIMHEHYaToro CNeKTPOB HCIYCKAHUS»

11 | Jlazep 21.02

12 | DnexTpuyeckuil pa3psij B ra3ax. 21.02

13 | Pemrenue 3agau nmo teme «duszmka aroMmay. 25.02

14 | KonTpoasHas pa6ora no teme «KBantoBasi Teopus 27.02
3JIEKTPOMATHUTHOTO M3JTYYEeHHS»

15 KonTpoubnas padora no reme «KBanroBasi Teopus 27.02

AJNIECKTPOMAIrHUTHOTO M3JTYYCHUI)

Du3NKa BBICOKUX JHEPIruid

Du3uKa AaTOMHOI0 sAApAa.




1 CocraB aTOMHOTO sifipa. M30TOII5I. 28.02
2 | DHeprus CBSI3U HYKJIOHOB B sIIpe. 28.02
3 EcrecTBeHHas pagoaKTHBHOCTD 3.03
4 | 3aKoH paJMOAKTUBHOTO pacnajia. 5.03
5 Pemenue 3a1ay Ha 3aKOH PaJMOAKTHBHOTO pacraja. 5.03
6 | MckyccTBeHHast paAiOAKTUBHOCTb. 6.03
7 Hcnons30BaHue YHEPTHH JeNICHUS saep. SnepHas 6.03
JHEPreTHKa.
8 | TepMosiiepHBIi CHHTES. 10.03
9 | SnepHoe opyxue. 12.03
10 JlabopaTopnasi pabora «3yyeHue B3auMoaeiicTBHA 12.03
YaCTHI M siIePHBIX peakumii(no pororpadgusam)».
11 | buosornyeckoe NeiCTBUE paMOAKTUBHBIX U3JTyYEHUH. 13.03
12 | Pemenue 3amad o reme «OCHOBBI SIAEPHOU (PUBUKI. 13.03
DJieMeHTApPHbIEe YACTHIBI .
1 Knaccugukanus seMeHTapHbIX YacTHUIl. 17.03
2 JlenTons! Kak GyHIaMEHTAIbHbBIE YACTHUIIBI 19.03
3 | Kiaccudukanus v CTpyKTypa aJipOHOB. 19.03
4 BzanmopeiictBue kBapkoB. DyH1aMEHTAIbHBIE YACTHIIBL. 20.03
6 | KourpoabHasi pagora " ®u3nka BbICOKMX JHepruii' 20.3
DJ1eMeHTHI ACTPO(PU3NKH
1 | Crpykrypa Beenennoii , ee pacmmpenue. 3akon Xaboma. 2.04
2 Kocmonorunyeckas moaens panHeit Beenennoii. Opa 2.04
U3JTy4CHUSI.
3 O0pa3oBaHre aCTPOHOMUYECKUX CTPYKTYP. DBOJIIOIMS 3.04
3BE3]I.
4 O6pazoBanue u BoMOIUS COTHEYHOM CUCTEMBI. 3.04
5 | Bo3HuKHOBeHHE OpraHU4ecKo )XKH3HU Ha 3emiie. 7.04
6 [ToBTOpenue u 0606menue Temsl "Ipomonus Beenennoit | 9.04
O0o0maniee NOBTOPeHUE
1 | KunemaTnka paBHOIIEPEMEHHOTO JBM)KEHUS 9.04
2 Kunemarnka nepuonudeckoro JBrkeHus: matepuanbhoir | 10.04
TOUKH.
3 | bammctuyeckoe IBUKEHHUE. 10.04
4 | JlunamMMKa MaTepuaJIbHOW TOYKHU 14.04
5 | JluHaMMKa NepuoIMYECKOTO TBUKEHUS 16.04
6 | Cratuka 16.04
7 | PensTuBUCTCKash MeXaHUKA. 17.04
8 ['uapoanHamuka 17.04
9 | Mexanunyeckas pabora. MouHocTb. DHeprusl. 21.04
10 | 3akoH COXpaHEHUs UMITYJIbCA. 23.04
11 | 3akoH coxpaHEeHHs PHEPIUH. 23.04
12 | MexaHnuveckue KoJieOaHus 24.04
13 | MexaHW4ecKue BOJTHBI. 24.04
14 | VI3MeHeHue arperaTHOro COCTOSTHUS BEIIECTBA 28.04
15 | YpaBHeHHE COCTOSIHHS UICATBHOTO ra3a 30.04
16 | 'a30BbIe 3aKOHBI. 30.04
17 | TepmonuHamuKa 5.05
18 | BzaumopeiicTBue 3apsa0B. DIEKTPUIECKOE TOJIE. 7.05
19 | XapakTepuCTHKHU SIEKTPUUECKOTO M0JIsl, KOHJEHCATOP. 7.05
20 | 3aKOHBI MOCTOSIHHOTO TOKA. 8.05




21 | DIEeKTpUYEeCKUH TOK B Pa3IUYHBIX CpeJax. 8.05

22 | MarHuTHoOe 1oJie. 12.05
23 | Cuna Ammnepa. Cuna JlopeHia. 14.05
24 | DnexkTpoMarHuTHAs UHIYKIHS 14.05
25 | DnekTpoMarHuTHbBIC KOJIeOaHMs ¥ BOJIHEI. 15.05
26 | 'eomerpuueckasi ¥ BOJIHOBAsI ONTHKA 15.05
27 | ®orodrddexr 19.05
28 | PamnoakTHBHOCTS. 21.05
29 | UtoroBasi KOHTPOJbHas paGoTa 21.05
30 | Enunas kapTuHa Mupa 22.05
31 | O606meHue Kypca GU3NKU 22.05




Ne Tema ypoka KonuuectBo wacos Hata DneKTpOHHbIE

n/n Bceero Konrponbhsie Ilpaktuueckne H3YICHHA 1HpoBBIe
paboThI paboThI o0Opa3oBaTebHEIC
pecypcel
1 [[B3aumopeiicTBue 1 BBEJIUTE BBEJIUTE seeaure [[]]
IIOCTOSIHHBIX MarHUTOB 3HauCHUC SHAYCHHE Aary

Y MIPOBOJIHUKOB C
TOKOM. MaruutHoe
noie. ['unoresa

Awmmnepal]]
2 [[BekTop MarHUTHOM 1 BBEIHTE BBEIIHTE seeaure [[]]
CYIIEPIIO3ULINHU

MAarduTHBIX IOJIEH.
JInaM MarHuTHOU

MHIYKIUU] |
3 [[MaruuTHOE M0JIE 1 BBEJUTE BBENUTE senute [[]]
TIPOBOJIHUKA C TOKOM. 3HauYeHUE 3HaueHHe Jary
OneiT Opcrenal|
4 [[Cuna Ammepa, eé 1 BBEJIUTE BBEIUTE senute [[]]
HAIPaBJICHUE U 3HauYeHUE 3HaueHHe Jary
MOAYJb]]
S [[Pemurenue 3ana4]] 1 BBEJUTE BBEINUTE senute [[]]
3HauYeHUE 3HaUeHHE Jary
6 [[IIpumeHeHHE 3aKOHA 1 BBEJUTE BBEINUTE senute [[]]
Awmrepa. 3HauYeHUE 3HaYeHHE Jary
SJIGKTpOI/ISMepI/ITCHBHBIe
npuOopsI]|
7 [[Cuna Jlopentia, eé 1 BBEIIUTE BBEIIUTE seeure [[]]
JIBrkeHne 3apsyKeHHON
JaCTHULbI B OJTHOPOJAHOM
MarHuTHOM T1oJie] |
8 [[Pemrenue 3amau]] 1 BBEIINTE BBEIINTE seeure [[]]
3HaUYCHUE 3HaYCHHE nary
9 [[Pabota cuisl 1 BBEIINTE BBEIINTE seeure [[]]
ﬂopeHua]] 3HAUYCHUC 3HAYCHUC JAarty
10 [[Pemenwue 3amay]] 1 BBE/IUTE BBEIUTE senute [[]]
3HauYCHUE 3HaYEHHE Jary
11 [[MarHuTHOE I0JIC B 1 BBE/IUTE BBEIUTE senute [[]]
BEILECTRE. 3HaYCHUE 3HaUCHHE Jary
deppomMarHeTukH, napa-
U JMaMarHeTHKH | |
12 [[OcHoBHBIE CBOICTBA 1 BBEJIUTE BBEJIUTE seeure [[]]
(I)eppOMaFHCTI/IKOB. 3HA4YCHUC 3HAYCHUC Jaarty
IIpumeneHne
dbeppomMarueTukoB]]
13 [[Pemienwue 3a1a4 1mo 1 BBEJIUTE BBEJUTE seenure [[]]

3HAUYCHHC 3HA4YCHUC Aaty



No
n/n

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Tema ypoxka

TeMe "MarautHoe
nosie" ]

[[Pemenue 3amay o
TeMe "MarautHoe
nosie" ]

[[“IBneHune
3JIEKTPOMAarHUTHOM
nHaykiuu. [Torok
BEKTOpa MarHUTHOM
WHIYKIUHA] |

[[SAC nmuyxim]]

[[3akoHn
3IEKTPOMArHUTHOM
unaykiun Gapanes||
[[BuxpeBoe
AIEKTPUUYECKOE TOJIE.
Toxu ®Oyko]]

[[D4C unnykunu B
JBUKYITUXCS
MPOBOJIHUKAX] |

[[Pemenue 3amaq]]
[[IIpaBumno Jlenual]]

[[MH1yKTHBHOCTD.
Karymka
WHIYKTUBHOCTH B 1IETIH
MOCTOSIHHOTO TOKA] |

[[“IBneHune
camounaykiuu. J/C
CaMOMHAYKIUH] |

[[DHeprust MarHUTHOTO
TMIOJISI KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE
mone]]

[[Pemenne 3amaq]]

[[O6Go6meHre 1
CUCTeMAaTH3aIHsI 3HAHHHA
o TeMe
"OnekTpoauHamuka']|

[[KonTponbHas paboTa
1o TeMe
"OnekTpoauHamuka']|

[[KonebaTenpHas

[EEN

KonndaectBo yacoB

paboTsI

BBEIIATE
3HAUCHHUE

BBEIINATE
3HAUCHHUE

BBEIINATE
3HAUCHHUE

BBEINTE
3HAUEHHUE

BBEINTE
3HAUEHHUE

BBEINTE
3HAYEHHUE

BBEINTE
3HAYEHHUE

BBEINTE
3HAYEHUE

BBEINTE
3HAYEHUE

BBEJIUTE
3HAYCHHUE

BBEJIUTE
3HAYCHHUE

BBEINTE
3HAYEHUE

BBCIUTC
3HAYCHUC

BBEJIUTE

Bcero Kourtponbhbeie Ilpaktudeckue

paboThI

BBEIINUTE
3HaYCHUE

BBEIINUTE
3HaYCHHE

BBEIIATE
3HaYCHHE

BBEIINTE
3HaYCHHUE

BBEIUTE
3HaYCHHUE

BBEIUTE
3HaYCHHUE

BBEINTE
3HaYCHHUE

BBEIINTE
3HaYEHUE

BBEINTE
3HaYEHUE

BBEJIUTEC
3HAYCHUE

BBEJIUTEC
3HAYCHUE

BBEINTE
3HaYEHUE

BBCIUTC
3HA4YCHUC

BBEJIUTE
3HAa4YCHUE

BBCJINTC

Hara ONEeKTPOHHEIE
H3yYeHUS U poBbIe
o0Opa3oBaTeNbHbIC
pecypchl

seeaure [[]]
ary

seeaure [[]]
ary

seeaure [[]]
ary

seeure [[]]
Iary

seeure [[]]
Iary

seeure [[]]
Iary

seeure [[]]
Iary

seeure [[]]
naty

seeure [[]]
Jary

BBEJINTE [D]
Jary

BBEJINTE [D]
Jary

seeure [[]]
Jary

seeure [[]]
nary

BBEIUTE [D]
JIaTy

BBEIUTE [D]



n/n

29

30

31

32

33

34

35

36

37

Tema ypoxka

cucrema. CBOOOIHBIE
KoJie0aHusl.
I"apmonuyeckue
KoJeOaHus| |

[[KunemaTtuueckoe u
IMHAMHYECKOe
OIMCAaHHUE
KoJieOaTeIbHbIX
JIBU>KEHUH] |

[[QHepreTuueckoe
onucanue. BeiBox
JHUHAMHYSCKOTO
OIMCaHM
rapMOHHYECKHX
KoJIEOAHMH U3 UX
SHEPTreTUYECKOTO U
KHHEMATHYECKOTO
onucaHusi||

[[AMIuuTyna u dasa
KoJieOaHu ||

[[[Tepuon u yacToTa
kosiebanuii. [lepuon
MaJIbIX CBOOOTHBIX
KoJIeOaHui
MaTEeMaTHIECKOTO
MasTHUKa. [lepuon

CcBOOOIHBIX KOJIEOaHUI

MPYKHUHHOTO
MasiTHUKa] |

[[3aTryxatomue
KoJie0aHusl.
BriHyX1eHHBIE

kojeOanus. Pe3onanc]]

[[ABTOKONEOAHNUS] |
[[Pemenne 3amaq]]

[[Vpok-koHpepeHuus
"MexaHnyecKkue
KOJICOaHHS B
MY3BIKQJIbHBIX
UHCTpyMeHTax"]]

[[O6Go6meHne

cHCTeMaTHU3alus 3HaHUu!

10 TEME
"MexaHUnYeCKUE
Kosnebanus" ||

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTsI
3HAYEHUE
1 BBEIUTE
3HAUYEHUE
1 BBEIUTE
3HAYEHUE
1 BBEIUTE
3HAYECHUE
1 BBEJIUTE
3HAYEHHUE
1 BBEIUTE
3HAYEHUE
1 BBEIUTE
3HAUYECHUE
1 BBEIUTE
3HAUYECHUE
1 BBEIUTE
3HAUYECHUE
1 BBEJIUTE
3HAYECHHE

paboThI

3HA4YCHUC

BBEIINUTE
3HaYCHUE

BBEIINUTE
3HaYCHUE

BBEIINTE
3HaYCHHUE

BBCIUTC
3HA4YCHUC

BBEINTE
3HaYEHUE

BBEJIUTEC
3HAYCHUE

BBEINTE
3HaYCHHUE

BBEINTE
3HaYCHHUE

BBCIUTC
3HA4YCHUC

Jarta

Jary

BBEIINUTE
Jaty

BBEIINUTE
Jaty

BBEIINTE
narty

BBC/IUTE
Jary

BBEINTE
Jaty

BBEJINTE
JaTy
BBEJIUTE
JaTy
BBEJIUTE
JaTy

BBEJIUTE
JaTy

[0

[0

[[1]
(0]

[0]

(0]
[0]
[0]

(0]

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypchl



No
n/n

38

39

40

41

42

43

44

45

46

47
48

Tema ypoxka

[[DneKTpOMarHuTHbIE
KoJIeOaHHsI.
KonebarenpHbIl

KOHTYp]]

[[@opmyna TomcoHa.
CBsI3b aMIUTUTY/IBI
3apsia KOHJIEHCATOpa ¢
aMILTUTYION CHIIBI TOKA
B K0JIEOATEIHLHOM

KOHTYpe]]

[[3akoH coxpaHeHUs
SHEPrUH B HJICATHHOM
KoJIe0aTEIbHOM
KOHTYpe]|
[[3aTryxaromue
3JICKTPOMArHUTHBIC
KoJieOaHusl.
BrinyX1eHHbIE
AJIIEKTPOMArHUTHBIE
KoJieOaHus| |

[[[TepemMeHHBIH TOK.
Pesucrop n
KOHJICHCATOp B L[EMHU
MEPEMEHHOTO TOKa] ]

[[Karymika
WHIYKTUBHOCTH B IIETIN
MIEPEMEHHOTO TOKa] |

[[3akon Oma mist
AIEKTPUYECKOMN LETH
MIEPEMEHHOTO TOKA] |

[[MomHoCTh
MePEMEHHOTO TOKa.
AMIUIUTYAHOE U
JICUCTBYIOILIEE 3HAYECHUE
CHUJIBbI TOKA U
HarpsKeHus| |

[[Pe3onanc B
ANEKTPUYECKON LenH] |

[[Pemenue 3anay]]

[[UneanbHBIT
Tpanchopmartop.
IIpousBoacTso,
nepeaava u
norpedieHue
SIEKTPUIECKON
SHEpruu]|

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTsI

paboThI

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE
n/n Bcero Konrponbhsie Ilpaktnueckune H3YICHHA 1HpoBbIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypceel

49 [[Oxonormueckue pucku 1

50
51
52

53

54

55

56

57
58

59

60

61

IIPU IIPOU3BOJICTBE
JEKTPOIHEPIUH.
Kynbrypa
MCIIOJIb30BaHUs
JJIEKTPOIHEPIUH B

MOBCEIHEBHOM JKU3HHU] |

[[Pemenue 3amayl]|
[[Pemenue 3amayl]|
[[O600menue u

CUCTeEMAaTH3alus 3HaAaHUN

0 TeMe
"DeKTpOMarHuTHhIC
kojeOanus"]|

[[MexaHr4eCcKHUe BOJHBI.

XapaKkTepuCTUKu

MEXaHUYECKHUX BOJIH] |

[[CBolicTBa

MEXaHUYECKUX BOJIH] |

[[38yxk.
XapakTepuCTUKH

3pyKal]
[[Madpa3ByK u

yibTpa3Byk. lllymoBoe

3arpsA3HCHUC

OKpY>KaroIen cpesi||

[[Pemenue 3amay]]

[[@nexkTpoMaruuTHBIC

BOJIHBL. U3nyuenue
AIIEKTPOMArHUTHBIX
BOJIH] |

[[OHeprus
AIIEKTPOMArHUTHBIX
BOJIH. CBOMCTBA
AIIEKTPOMArHUTHBIX
BOJIH] |

[[[Ixana
3JIEKTPOMArHUTHBIX
BoJH. [Ipumenenue
3JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
OBITY]]

[[[TpuHITUTIBT
PaguOCBsI3U U
TEICBUICHHUS.
Pannonokanms.

[E



No
n/n

62

63

64

65

66

67

68

69

70

71

Tema ypoxka

DneKTpOMarHuTHOE
3arpsi3sHEHUE
OKpYy>Karoleu cpebl| |
[[KoHnTposbHas pabota
no treMe "Konebanus u
BOJIHBI" | ]

[[CBet. 3akoH
IIPSIMOJIMHEMHOTO
pacnpocTpaHeHus
cBeral]

[[Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHa
IIPSIMOJIMHEMHOTO
pacrpocTpaHeHHUs
cBeral]

[[OTpakenue cBera.
[Lnockoe 3epkaio.
Cdepuaeckoe 3epkano]]

[[[Ipenomnenue cBera.
AOCONIOTHEIN U
OTHOCHUTCIIBHEIN
IOKa3aTesb
npesnomiuenus. [lomHoe
BHYTPEHHEE OTpaKCHUE.
[IpenenbHbli yrou
MOJIHOTO BHYTPEHHETO
OTpakeHus | |

[[Pemienue 3aay Ha
MIPUMEHEHNE 3aKOHOB
OTpaXKeHUS U
MIPEJIOMJIEHUS CBETA] |

[[Xox myueli B mpu3Me.
Jucrniepcus cBeTa.
CI1oXHBIN cOCTaB
Oenoro ceera. L{Bet]]

[[JInn3b1. DokycHOE
paccTosiHue u
ONTHYECKas cujia
JUH3HI | |

[[T[TocTpoenune
M300paXeHUI B TUH3aX
U UX CHUCTEMaXx.
VYBenuueHue IMH3b1| |

[[Pemenue 3amau Ha
MIOCTPOCHHUE
U300pakeHHI,

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

[E

KonndaectBo yacoB

paboTsI

paboTs

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponeusie Ilpaktuueckne H3YHCHHA rpossIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypesl

MOJTy4aeMBbIX C
TTOMOIIIBIO JIMH3] |

72 [[I'na3 kak ontudeckas 1
cucremal |

73 [[Pemrenue 3amau. 1
[Ipenens
MIPUMEHUMOCTHU
F€OMETPUYECKON
ONTHUKH] ]

74 [[CxopocTh cBeTa U 1
METO/Ibl €€ U3MEepeHus] |

75 [[ducnepcus cBeral]

76 [[Uurepdepenuus 1
ceera]]

77 [[KorepeHTHbIE 1
WCTOYHHKU. Y CIIOBHUSI
HaOIIOAEHUS
MaKCHMYMOB 1
MHUHHMMYMOB] ]

78 [[Pemenwue 3anau]] 1

79 [[IIpumeHeHHnE 1
uHTepdepeHimn|]

80 [[[Mudpaxums cera]] 1

81 [[dudpakiponHas
peuérka. YcinoBue
HAOII0/IEHUS TTIAaBHBIX
MaKCUMYyMOB] |

82 [[Permrenue 3amau]] 1

83 [[ITomepeyHOCTH
CBETOBBIX BOJIH.
[Tomstpuzanus cera]|

84 [[Permrenue 3amau]] 1

85 [[CseroBbIE SIBJICHHMS B 1
npupoze]]

86 [[O0o0OmeHue 1 1
cHUCTEeMaTH3aIlHs 3HAHUI
no teme "Onrtuka"]]

87 [[KonTponbHas pabora 1 1
o Teme «OnTuKay||

88 [[I'panuIIBI 1
NPUMEHUMOCTH
KJIaCCHYECKO

MEXaHHUKH. 3aKOHBI
QJICKTPOJUHAMUKH U
IMPUHIHIT



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponeusie Ilpaktuueckne H3YHCHHA rpossIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypesl

OTHOCHUTEJIBHOCTH | |

89 [[ITocrynarbt 1
CIIELUAIILHON TEOpUHU
OTHOCHUTEJIBHOCTH | |

90 [[ITpocTpaHCTBEHHO- 1
BPEMEHHOM UHTEPBAal.
[IpeobpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH.
3aMmeIeHHE BpEMEHU U
COKpAIllCHHUE JJIUHBI] |

91 [[DHeprust u uMIyIbC 1
PEIATUBUCTCKON
YaCTUIIbI |

92 [[CBs3b Macchl € 1
SHEPTUEH U UMITYJIBCOM
PENATUBUCTCKOMN
YacTULIBI. DHEPrust
MoKos | |

93 [[PaBHOBecHOE 1
TEIJIOBOE U3TydeHuE] ]

94 [[3akoH cMelIeHHS 1
Bunal]]

95 [[T'mnote3a M. Ilnanka o
kBaHTax. POTOHBI]]

[EEN

96 [[DHeprus u UMITYJIbC 1
dotona]|

97 [[DoTodddert. OnbITH
A.T. Cronerosa.
3akonsl Gororddexral]

[EEN

98 [[YpaBHeHmHE 1
OWHIITEHHA 11
dotoaddexra. "KpacHas
rpanuma"
doTtorddekral]

99 [[[daBneHwue cBeTa. 1
Omewrte 11. H.

JleGenenal]

100 [[BoxHOBBIC CBOMCTBA 1
qJacTuii]|

101 [[Bosssl ne bpoits. 1
JlnmvHa BOJIHBI 1€
bpoiins u pasmepsl



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponeusie Ilpaktuueckne H3YHCHHA rpossIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypesl

o0JacTu JoKaIU3aluu
JBIDKYIICHCS 4acTUILIbI | |

102 [[KopmyckyJasipHO- 1
BOJIHOBOM JTyainu3Mm| |

103 [[Andpakums 1
AJIEKTPOHOB HA
KpHcTajuiax||

104 [[Cneunduka 1
M3MEPEHUI B
MHUKPOMHPE.
CooTHOILICHUS
HEOIpeeIEHHOCTEN
[eitzenbepral]|

105 [[PemicHue 1
rpagudeckux 3aaad]]

106 [[Perenue pac4ETHBIX 1
3ama4]]

[EEN
|

107 [[KouTposbHas paboTa
1o Temam: "OCHOBBI
CTO",
"KopnyckynsipHo-
BOJIHOBOM Jyanu3m"]]

108 [[OmbITHI 1O 1
UCCIICIOBAaHHIO
CTPOEHHS aToMa.
IInanerapnas monens
atoma Pesepdopnal]

109 [[TToctynats! bopal]] 1

110 [[Bumpl CIIEKTPOB. 1
Crnextp ypoBHei
SHEPIUU aToMa
BOJI0pO/a]]

111 [[CnonTanHOE U 1
BBIHY)KJICHHOC
U3IIy4eHHE CBeTa]|

112 [[JIasep]]

113 [[HyksoHHast MOJIEIb 1
anpa ['eitsendepra-
NBanenko. 3apsn u
MacCcOBOE YHUCIIO sIIpa.
N3oTombl.
PannoaktuBHOCTD ||

114 [[3akoH 1
PagroOaKTHBHOTO
pacnana. CBoiicTBa



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Konrponbhsie Ilpaktnueckune H3YICHHA 1HpoBbIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypesl
HOHU3UPYIOLICTO

u3ny4yeHus. Bnusaue
PaAOAKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Ho3zumerpus]|

115 [[DHeprus cBsA3u 1
HYKJIOHOB B sIJIp€.
Snepubie cunbl. Jledekr
Macchl sapa. SnepHeie
peakuuu. SnepHeie
peaktopsl. [IpoOiemsl
yIPaBIIsiEMOTO
TEPMOSIEPHOTO
CUHTE3a.
DKOJIOTHYECKHUE
ACTIEKThI Pa3BUTHUS
AJIEPHOM SHEPreTUKH] |

116 [[Meroasl peructpanuu 1
Y UCCJIEI0BAHUS
AJIEMEHTAPHBIX YaCTHII.
dyH/IaMEHTAJIbHbIE
B3aUMO/JICHCTBUA.
bapuonsl, Me30HBI U
JICNTOHBI.
IIpencraBnenue o
CranpapTHOI MoJiemnu.
KBapk-TimrooHHas
MO/IeJIb aJpOHOB] |

117 [[Dusuka 3a npenenamu 1
CranmapTHOI MOJIeTH.
TémHas Marepus u
TEMHAas DHEPrus.

EnunctBo dpusnueckoit
KapTUHBI Mupa]|

118 [[Drambl pa3BUTHS 1
aCTPOHOMUH. 3HAYCHHE
aCTPOHOMUHU| |

119 [[[IpumeHUMOCTD 1

3aKOHOB (pU3MKH IS
00BSICHEHUS IPUPOIBI
KOCMHYECKHX OOBEKTOB.
Mertonsl
ACTPOHOMMYECKHX
MCCIIeI0BaHM ||

120 [[CoBpemeHHBIE 1
ONTUYECKHE TEIECKOIIBI,
PaarOTENECKOIIBI,



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponbubie Ilpaktuueckue H3YICHHA uudposbie
paboTHI paboTE o0pazoBaTenpHbIC
pecypchl
BHeaTMochepHas
acTpoHOMUs | |
121 [[Bup 3Bé3aHOrO HedA. 1

Co3sBe3nus, sipKue
3BE3/bI, INIAHETHI, UX
BUJIMMOE JIBUKECHHUE | |

122 [[ConnHeuHast cucTeMa. 1
Connue. Conneunas
AKTUBHOCTh. VICTOYHHK
sHepruu CoJiHIA U
3BE31] ]

[E

123 [[3BE&3/bI, KX OCHOBHBIE
XapaKTEPUCTUKH.
Jnarpamma
"CeKTpaJbHBIN Ki1acc —
CBETUMOCTB"]]

124 [[3Be3abI II1aBHOM 1
MOCJIEI0BATEILHOCTH ||

125 [[Buyrpennee crpoenne 1
3BE371. CoBpeMeHHbBIC
MIPEJICTABICHHSI O
MIPOMCXOXKICHUN U
sposronuy CoHIa U
3BE3. OTanbl )KU3HU
3BE31] ]

126 [[Mneunsrit [Tyt — 1
Hama ["anaktuka. Tumsl
rajaktuk. Yépusle
JIBIPHI B SIpax
rajakTukK]|

127 [[BceneHHasl. 1
Pacmmpenue
Bcenennoii. 3akoH
Xab6ma. Teopust
Bonbmioro B3peiBa.
PenukroBoe
u3lydyeHue] |

128 [[MacmrabHas 1
cTpykTypa Beenennoi.
Meraranaktuka]|

129 [[Hepeménnbie 1
POOJIEMBI
aCTPOHOMUHU |



n/n

130

131

132

133

134

Tema ypoxka

[[ Puznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
MAarHUTHOTO IOJIS
MMOCTOSTHHBIX MarHUTOB"
nin "UccnenoBanue
CBOMCTB
dbeppomMaruHeTUKoB" UiIu
"UccnenoBanue
JEUCTBHUS ITIOCTOSHHOI'O
MarHuTa Ha PaMKy C
ToKOM"]]

[[ Puznueckuit
IPAKTUKYM I10 TEME
"N3Mepenue cuibl
Awmriepa" wiu
"N3yuenue
3aBUCUMOCTH CHJIBI
Awmmepa oT cuiibl Toka"
unu "OnpeneneHue
MarHUTHON UHIIYKIIUU
Ha OCHOBE U3MEPEHUS
cuibl Ammnepa"]]

[[ Puznueckuit
MPAKTUKYM I10 TeMe
"UccnenoBaHue IBIEHUS
ANEKTPOMATHUTHOMN
WHIYKIUU" WIn
"Onpenenenne
WHAYKIIUA BUXPEBOTO
MarHuTHOTO ToJis"]]

[[®uznueckuii
HPaKTUKYM I10 TeMe
"HUccnenoBaHue sBIEHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu
3JIEKTPOMArHUTHOTO
reHeparopa']]

[[ Duznueckuit
MPAKTUKYM IO TeMe
"N3mepenue nepuoaa
CBOOOIHBIX KOJICOaHMIA
HUTSHOTO H
MPYKHHHOTO
MasTHUKOB'"|]

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTEI

paboThI

1

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



n/n

135

136

137

138

139

140

Tema ypoxka

[[ Puznueckuit
MPAKTUKYM I10 TeMe
"ITIpeoOpazoBanue
SHEPTUH B MPY>KUHHOM
MasiTHUKE" ||

[[ Puznueckuit
MPaKTUKYM I10 TEME
"UccnenoBanue
MEePEMEHHOTO TOKa
4yepe3 MoCIeI0BATEIBHO
COCIUHEHHEBIC
KOHJICHCATOP, KATYIIKY
U pe3uctop” win
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B
LETH TTePEMEHHOTO
Toka"]]

[[ Puznueckuit
MPAKTUKYM I10 TeMe
"N3y4yeHue napaMmeTpoB
3BYKOBOM BOJIHBI" ||

[[ Puznueckuit
MPaKTUKYM I10 TEME
"U3mepenue nokazaresns
npesoMiIeHus cTexna”
nn "[lonyyenue
M300pakeHHs B CUCTEME
13 IJIOCKOTO 3epKajia U
suH3b1"] ]

[[ Duznueckuit
MPAKTHUKYM IO TeMe
"HUccnenoanue
3aBUCHUMOCTH
(OKYCHOTO PaCCTOSIHHS
OT BellecTBa (Ha
pUMepe KUJIKUX JIUH3)"
nn "U3mepenue
(OKYCHOTO PaCCTOSHHS
pacceuBarOmMX JUH3" ||

[[ Puznueckuit
MPaKTUKYM T10 TEME
"HabmoneHue
AuQpakiu,
uHTepepeHIn 1
noJisipu3aruu ceera']|

KonndaectBo yacoB

Jarta

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA
paboThI

1

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



n/n

141

142

143

144

145

Tema ypoxka

[[ Puznueckuit
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCA ¥ SHEPTUU
PENATUBUCTCKUX YaCTHUIL
(mo oTorpadpusm
TPEKOB 3apsKEHHBIX
YaCTHUIl B MATHUTHOM
nosie)"]]

[[ Puznueckuit
MPaKTUKYM I10 TEME
"U3mepenue
nocrosiHHou [lnanka na
OCHOBE HMCCJIEJOBAHUSA
dorordpdekra” wim
"UccneqoBanue
3aBUCHUMOCTH CHUJIBI TOKA
4yepe3 CBETOAUO OT
HanpsokeHus'" ||

[[ Puznueckuit
MPAKTUKYM I10 TeMe
"UccnenoBanue criekTpa
pa3pekeHHOTO
aTOMapHOTO BOJOPOJIa U
M3MEPEHUE MOCTOSTHHOMN
Pun6epra"]]
[[Puznueckuit
MPAKTHKYM I10 TeMe
"UccnenoBanue
paaroaKkTUBHOIO (OoHA C
HCIIOJIb30BaHUEM
no3uMeTpa uiu
"N3yueHune noraoneHus
OeTa-4acTHUIl
amroMuHueM" ||

[[ Puznueckuit
MPaKTUKYM T10 TEME
"Habmrogenus
3BE3THOTO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIOIb30BaHUEM
KOMITHIOTEPHBIX
MPUIIOKEHUN IS
oTpeIeICHUs
MOJI0KEHHUS HeOECHBIX
00BEKTOB Ha

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTsI

paboThI

1

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponeusie Ilpaktuueckne H3YHCHHA rpossIe
paboTHI paboTE o0pazoBaTenpHbIC
pecypesl

KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/IUSA
CeepHoro nomxymapus
U sipKue 3BE3/1b1" WK
"HabGaronenus B
teneckol JIyHsl,
IUTAHET, TYMaHHOCTEN U
3BE3IHBIX CKOTUICHHI"]]

146 [[O6oOIICHKE U 1
CUCTeMaTH3aIHs
3Hanuil. Pose ¢pusuku u
ACTPOHOMHUU B
3KOHOMHYCCKOMH,
TEXHOJIOTHYECKOH,
COLUAJIBHOM U
3TUYECKOH cdepax
JESTCIILHOCTH
yejoBekal |

147 [[O6o6mIeHuE U 1
cUCTEeMaTH3aIus
3HaHuu. Poisb 1 MecTo
($U3HUKN U aCTPOHOMUH B
COBPEMEHHOI Hay4yHOUI
KapTUHE MUpPA]|

148 [[O6061IeHHE 1 1
CUCTEMAaTHU3aLHs
3HaHuu. Ponb
¢buznyeckoil Teopuu B
(dbopmMHupoBaHUU
MPEJCTAaBICHUN O
bu3nueckoil kapTrHe
MHUpPa, MECTO
(bu3nUecKoil KapTHHBI
MUpa B 001IEM Py
COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJICTaBICHUIN O
npupoze]]

149 [[O606meHne 1 1
CUCTeMAaTH3aIHsl 3HAHHUHA
1o TeMe
"Kunematuka']]

150 [[O6o6mieHHe 1 1
CHCTEMaTH3alusl 3HAHUH
0 TeMe
"KunemaTtuka']]

151 [[O606mIeHnE 1 1



No
n/n

152

153

154

155

156

157

158

159

160

161

Tema ypoxka

CUCTeMaTH3alusl 3HAaHUH
no teme "Jlunamuka'||

[[O6oOmeHue u
CUCTeMaTH3alMsl 3HAaHHH
no teme "Craruka
TBepaoro Tena'"]]

[[O600menue u
CHCTEeMaTHU3alus 3HaHUN
1o TeMe "3aKOHBI
COXpaHEHUS B
MexaHuke"]]

[[O600menue u
cucTeMaTu3aIus 3HaHui
1o TeMe "OCHOBEI
MOJIEKYJISIPHO-
KUHETUYECKOH
teopun"]]

[[O600mEeHue u
cHUCTeMaTH3aIus 3SHAaHUH
10 TeMe
"TepMoHaMUKa.
TennoBbie MauHbI"] |

[[O600mEeHue u
crucTemMaTu3auurs 3HaHUI
o TeMe "ArperatHbie
COCTOSIHHSI BEIIECTBA.
®azoBble epexoan"]]

[[O600menue u
CUCTEMAaTH3alMs 3HAHUH
10 TEMeE
"DrekTpuuecKoe
nosie" ||

[[O600menue n
CHCTEeMAaTH3aIUs 3HAaHUU
o TeMme "IlocTossHHBIH
ANEKTPUIECKUi TOK"]]

[[O6o6menue u
CHUCTEMAaTH3alMsl 3HAaHUH
o reme "Toku B
pa3ianuHbIX cpenax']]

[[O6oOmeHue u
cUCTeMaTH3aIus 3HaHui
o TeMe "MarauTHoe
nosie"]]

[[Pe3epBHBIiT ypOK.
O6o061enne u

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTsI

paboTs

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



No
n/n

162

163

164

165

166

167

168

169

Tema ypoxka

CUCTeMaTH3alusl 3HAaHUH
1o TeMe
"DneKTpoMarHuTHas
uHayKus'" ||
[[Pe3epBHBI ypOK.
0O0001EeHue 1
crucTemMaTu3alurs 3HaHUI
1o TeMe
"MexaHu4eckue
kosjeOanus"]]

[[Pe3epBHBII ypOK.
Ob6o006menne u
CUCTEeMAaTH3alMsl 3HAaHHH
1o TeMe
"DJIeKTpOMarHuTHhIE
koneOanus'"||

[[Pe3epBHBIi ypOK.
O06o061IEHNE U
CHCTEeMAaTH3aIus 3HaHUU
10 TEME
"MexaHHYeCKHE U
3JICKTPOMAarHUTHBIC
BOJIHBI"] ]

[[Pe3epBHBI YPOK.
O6o006menne u
cucTeMaTtu3anus 3HaHUI
o teme "Onrtuka"]]

[[Pe3epBHBIi ypOK.
O06o06mIeH e U
cUcTeMaTHu3aIus 3HaHui
o Teme "OCHOBEI
CTO"]]

[[Pe3epBHBIi ypOK.
O6o061eHne u
crucTeMaTu3alus 3HaHUI
110 TeMe
"KopmyckynspHo-
BOJIHOBOM Jyanu3m"]]
[[Pe3epBHBII ypOK.
0O00011eHne n
cucTeMaTtu3anus 3HaHUI
o teMe "®usuka
atoma']]

[[Pe3epBHBII ypOK.
0O0001eHne n
cucTeMaTH3alys 3HaHUH
1o teme "®usnka

KonndaectBo yacoB

Bcero Kontponeusie Ilpaktuueckne H3YHCHHA

paboTsI

paboTs

Jarta

DNeKTpOHHBIE
U poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl



Ne Tema ypoka KonuuectBo vacos Hata DNeKTpOHHBIE

n/n Bcero Kontponbubie Ilpaktuueckue H3YICHHA uudposbie
paboThI paboThI o0Opa3oBaTeNbHbIC
pecypchl
ATOMHOTO Si/Ipa ¥
DJIEMEHTAPHBIX
yactun'|]
170 [[Pe3epBHBIii YPOK. 1

O060061enne u

CUCTEeMaTH3alMsl 3HAaHUH

1o Teme "DJIeMEeHTbI

actpoduzuku']]
Jl06aBUTh CTPOKY

OBIIEE KOJIMYECTBO 170 4 16
YACOB I10 ITPOTPAMME



YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» ®usuka, 10 knace/ KacbssHoB B.A., O011ecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxninonepHoe oomectBo «M3narensctBo «IIpocBenenner

BBenute cBoii BapuaHT

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

BBeaure mannbie

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

BBeaure mannbie
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