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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma 1o ¢u3nke Ha ypoBHE CpelHEro oOuiero oopasoBanus paspadboraHa
Ha OCHOBE TMOJOXEHUH U TpeOOBaHMM K pe3yjabTaTaM OCBOEHHS OCHOBHOU
oOpazoBarensHO# Tporpammbl, npeacTaBieHHbx B PI'OC COO, a takke ¢ yd€Tom
benepanpHOi paboyeil mporpammbl BocmuTaHus u KoHIenuuu mpenojaBaHus
yueOHoro mnpeamera «@Pu3umka» B 00pa3oBaTelbHbIX OpraHu3zauusx Poccuiickoit
denepanyy, peasu3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

[IporpamMma no ¢usuke omnpeaensieT o0A3aTeIbHOE MPEAMETHOE COJIEpIKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh M3YYEHHUS] TEM U DPa3/elioB
y4eOHOro mpeaMeTra ¢ Yy4E€TOM MEXKIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€l,
JIOTUKU Y4eOHOTO IpoLecca, BO3pacTHbIX 0COOEHHOCTEN oOyuaronmxcs. [Iporpamma
no gusuke JaéT NpeaCTaBIECHUE O LENIX, COJIEPKaHnu, OOLIe cTpaTerun o0y4eHus,
BOCIIUTAHUS U Pa3BUTHUS 00ydaroIUXCcs cpeacTBaMu yueOHoro npeamera «Dusukan
Ha YrIIyOJIE€HHOM ypOBHE.

Nzyuyenne kypca QU3MKH YIIIyOJEHHOTO YpPOBHS MO3BOJISIET pPEaI30BaTh
3aJa4l Mpo(ecCHOHAIIBHON OpHEHTAllMK, HalpaBiI€HO Ha CO3/1aHUE€ YCIOBHM IS
IpPOSIBJICHUSI CBOMX MHTEJUIEKTYalbHBIX M TBOPUYECKHUX CHOCOOHOCTEH KayKIbIM
oOydaromuMcsi, KOTOpbIE HEOOXOAMMBI ISl TMPOJOJDKEHUS O0O0pa3oBaHHS B
opraHm3anusx mnpodecCHOHATBHOTO 00pa3oBaHUsA MO  Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XEHEPHBIM CHELUAIBHOCTSIM.

B nporpamme no ¢usnke onpeaenstorcs MiaHUPyEMble Pe3yJIbTaTbl OCBOCHMS
Kypca (QU3MKM Ha YpPOBHE CpeIHEro o0mero oO0pa3oBaHMs: JMYHOCTHBIE,
MeTanpeaMeTHbIe,  MpeAMeTHble (Ha  yriyonéHHoMm — ypoBHe).  Hayuwo-
METOJIOJIOTUYECKON OCHOBOW Uit pa3paboTKu TpeOOBaHUM K JMYHOCTHBIM,
METANpEeAMETHBIM U TPEIMETHBIM pe3ylbTaTaM OOy4yarolUuXcs, OCBOMBLIMX
nporpamMmy o (u3uKe Ha YpOBHE CpeHEro oduiero oopazoBaHus Ha yriyOia€HHOM
YPOBHE, SIBJISIETCSI CHCTEMHO-ESITEIbHOCTHBIN TOIXO.

[IporpamMma no pusMKe BKIIOYAET:

MJIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha yriayOJIEHHOM ypOBHE, B
TOM YHCJIE ITPEMETHBIE PE3YJIBTAThI IO roJ1aM O0OyUEHUS;

coJiepkaHue yueoHoro npeamera « @u3uka» no rogam o0ydeHusl.

[Iporpamma 1o ¢u3MKe HMEET NPUMEPHBIA XapakTep U MOXET ObITh
MCIOJIb30BaHa YUYUTENAMU (DU3HUKHU IJIS1 COCTABICHHS CBOUX pabOUYMX MPOrPaMM.

IIporpamMMa 1o (u3uKe HE CKOBBIBAET TBOPUECKYIO MHULMATUBY YUMTEIECH U
IPEIOCTaBISAET BOZMOKHOCTH I pealn3alii pa3InuHbIX METOIMYECKUX MOAXO010B
K TpenojaBaHui0 (QU3MKU Ha YriayOJ€HHOM YPOBHE IPU YCIOBUM COXPAHEHUS
00s13aTeTbHON YacTH COJIEPKaHUs Kypca.

duszuka Kak HaykKa 0 Haubosee o0IMX 3aKOHaX MPHUPO/IbI, BHICTYIAs B KAUECTBE
y4e0HOro MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHHUU 00



okpyxaromeMm wmupe. UIKoapHBIH Kypc QU3MKH — CHCTEMOOOpasyroumuil AJis
€CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB, MOCKOIbKY (DU3MUECKHUE 3aKOHBI JIEKAaT
B OCHOBE IMPOLIECCOB U SIBICHMM, M3y4aeMBIX XUMHEH, OHOIOrHel, (u3nyecKoit
reorpagueii u actpoHomuen. Mcnoap3oBaHue U aKTUBHOE IPUMEHEHHUE (PUBNYECKUX
3HAaHUU ONPENENUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHUH B
cdepe PHEpreTHKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJyYeHHUsI HOBBIX MaTeprajoB
C 3aJaHHBIMU CBoWcTBamMU. IM3ydeHue (U3HKKM BHOCUT OCHOBHOM BKJaa B
(OopMHpOBaHME  €CTECTBEHHO-HAY4YHOM KapTUHBI Mupa oOydaromerocs, B
(GopMHpOBaHUE YMEHUN NPUMEHATh HAayYHbI METOJ MO3HAHMSA IPU BBINOJIHEHUU
MMU Y4EOHBIX UCCIIEIOBAaHUII.

B ocHOBy kypca (pu3uku Ha ypoBHE CpeaHEro o0mero oopa3oBaHUs TOJIOXKEH
pAI e, KOTOPbIE MOKHO pacCMaTpHUBAaTh KaK MPUHLIMIIBI €r0 MTOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepuan U3 BCEX Pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoen zemepanuzayuu. B coOTBeTCTBHMM C HEH MaTepuan Kypca (Qu3uku
o0beIMHEH BOKpPYr (u3nueckux Teopuil. Bemymmm B Kypce sBisercs
(opMHpOBaHHUE NPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BELIECTBE U
noJIe.

Hoea cymanumapuzayuu. EE peanuszanus MOPEANOJaraeT MCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMana (U3MYECKOM HayKd, OCMBICICHUE CBSI3U Pa3BUTHS
(U3MKH C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMU IPOOJIEMaMH.

Hoesn npuxnaonon nanpaenennocmu. Kypc ¢uszuku yriyOJ€HHOro ypoBHs
MPEANOIAraeT 3HaKOMCTBO C HIMPOKHM KPYrOM TEXHUYECKHUX U TEXHOJIOIMYECKUX
IIPUJIOKEHUH M3YUYEHHBIX TEOPUH U 3aKOHOB. [Ipn 3TOM paccMaTpuBarOTCsA Ha YpOBHE
OOLIMX NPEICTaBICHUNA U COBPEMEHHBIE TEXHUUECKNE YCTPOUCTBA, M TEXHOJOTUU.

Hoea »3skonocusauyuu peanuszyercs IIOCPEACTBOM BBEICHUS DJJIEMEHTOB
COJIEpKaHus, MOCBSIMIEHHBIX YKOJOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSI3aHBI C PA3BUTHEM TEXHUKM M TEXHOJIOTHH, a TakkKe OOCYyXAeHHUsS MpodiieM
paIOHAIBHOTO MIPUPOIONOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

OcBoeHHe copepKaHUs MporpamMMmbl IO (PU3UKE JOHKHO OBITH IOCTPOEHO HA
IOPUHLMIIAX CHUCTEMHO-JESATENIBHOCTHOIO nonaxona. [ns gusuku peanusanus 3THX
NPUHLIMIIOB 0a3upyeTcss Ha HCIIOJIb30BAHUU CaMOCTOSATEIBHOTO SKCIIEPUMEHTa Kak
MOCTOSIHHO JIEHCTBYIONIETO (pakTopa yuyeOHOro mpouecca. s yrinyonéHHOro ypoBHs
— 3TO CHUCTEMa CaMOCTOSTEJIBHOI'O YYEHHUYECKOI0 SKCIEPUMEHTA, BKIHYAOLIETO
(GpOoHTaNbHBIE YYEHUYECKHE ONbITBI I[PU M3YyYEHUUM HOBOIO  MaTepuana,
naboparopHble paboTel U pabOTHI NMpakTukyma. IIpu 3TOM BO3MOKHBI ABa criocoda
peann3zanuu (GU3NYECKOTO MpakTUKymMa. B mepBoM ciydyae mMpakTHKyM MPOBOIUTCS



an6o B xonue 10 m 11 kimaccoB, nmubO mocie MepBOro U BTOPOTO MOJYTOJUil B
KaKIOM M3 3THX KiaccoB. BTopoil cnocod — 310 mHTErpauusi paboT mpakTUKyMa B
CUCTEeMY J1JabOpaTOpHBIX pabOT, KOTOPbIE MPOBOJAATCS B MPOLIECCE U3YyUEHUS pasjena
(rempr). Ilpum »TOM mox paboTaMu NpaKTUKyMa IOHUMAETCS CAMOCTOSTEIBHOE
HCCIIEIOBAaHUE, KOTOPOE MPOBOJIUTCS MO PYKOBOJCTBY CBEPHYTOro, 00OOIIEHHOTO
BHJ1a O€3 MOIIaroBO MHCTPYKIIHH.

B mporpamme 1o (Qu3umke cucreMa yUYEHHYECKOTO  SKCIEPHUMEHTA,
7a00paTOpPHBIX PA0OT M MpaKTHKyMa IMpEeACTaBiIeHa €AWHBIM NepedHeM. Brioop
TEMATUKH JJI 3TUX BUAOB YYCHHYECKHX INPAKTHYECKUX pPaOOT OCYIIECTBISETCS
y4aCTHHKaMU 00pa30BaTeIbHOTO MpOIecca MCXOAs M3 0COOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAHMUsT M OcCHalleHus kabunera ¢usuku. I[lpm >TOM oOecrednBaeTCs
OBJIaJIcHHE OOYYalOIIMMHCS YMEHUSIMH TPOBOAUTH TMpsiMble W  KOCBEHHBIC
MU3MEPEHUs, HCCIICOBAHUS 3aBHCUMOCTEH (PU3MUYECKUX BEIWYMH M IOCTAHOBKY
OTIBITOB 1O MPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHue yAENseTcsl PEHICHUI0 PAcUETHBIX M KaueCTBEHHBIX 3a7ad.
[Tpu 3TOM 1151 pacyETHBIX 33724 MPUOPUTETOM SIBIISIFOTCS 3aJ]a4M C SIBHO 33JJaHHOU U
HESBHO 3a/IaHHON (PU3UYECKOW MOJENbl0, MO3BOJISIONIME MPUMEHATh H3YyYEHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, Tak U HHTETpUpYA
NpUMEHEHNEe 3HaHUI U3 pa3HbIX pa3ziesoB. [ KauecTBEHHBIX 3a/1a4 MPUOPHUTETOM
ABIISIOTCA 3aJ]aHUs HAa OOBSICHEHUE/TIpeiCKa3aHne MPOTEKaHNs PU3NYECKUX SBICHUIM
Y TIPOIIECCOB B OKPYXKAIOMIEH XKU3HU, TPEOYIOIIHe BhIOOpa (PU3UIECKON MOICITH IS
CUTYyalluH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpeboBanusiMu ®I'OC COO k MartepualbHO-TEXHUUYECKOMY
obecrieyeHnI0 y4yeOHOro mporiecca Kypc (GU3MKH YriyOJIEHHOTO ypOBHSI Ha ypOBHE
cpenHero oOmiero oOpa3oBaHMs JOJDKEH HU3Yy4aTbCs B YCJIOBUAX MPEIMETHOTO
kabunera. B kaOuHere GU3MKKM AOMKHO OBITH HEOOXoammoe jgabopaTopHOE
00OpyOBaHUE JIJIsl BHINIOJHEHUSI YKa3aHHBIX B IporpaMMe Mo (u3nKe yYeHHYECKUX
OTIBITOB, JTAOOPAaTOPHBIX PabOT M pabOT MPaKTHUKyMa, a TAKXKe JEMOHCTPAIMOHHOE
o0opyoBaHUE.

JleMoHCTpalMOHHOE ~ oOopyaoBaHHe (GOPMHUPYETCS B COOTBETCTBHUH  C
OPUHIIMIIOM  MHHUMAJIbHOM  JOCTaTOYHOCTH M  OOECHeYMBAeT IMOCTAHOBKY
MEePEUNCICHHBIX B TMporpaMMe Mo (HU3UKE KIIOYEBBIX JIEMOHCTpAlUil uis
UCCIEIOBAaHUST ~ M3Y4YaeMbIX  SIBJICHHH M TPOLIECCOB, HOMIHUPHYECKUX U
(byHIaMeHTaNbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIabopatopHoe 000pyAOBaHHE MJIsi YYCHHUECKHX MPAKTUYECKUX padoT
dopmupyercs B BHIE TEeMAaTUYECKHX KOMIUIEKTOB M oOecreduBaeTcss B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyvarommxcs. TeMaTHuecKue KOMIUIEKTHI
7a00paTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUIEKCHOM



MCIIOJIb30BAaHNN AHAIOTOBBIX M LHUQPOBBIX MPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja00PATOPUIA.

OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

(dbopMHUpoBaHNE MHTEPECA U CTPEMIICHHS 00YyJarOUIUXCsl K HAyYHOMY U3YUYEHUIO
OPUPOABL, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEM;

pa3BUTHE NPEICTABICHUNA O HAYYHOM METOJ¢ MO3HaHWs u (POpMHUpPOBaHUE
HCCIIEIOBATENICKOI0 OTHOIICHUS K OKPY>KAIOILUM SIBJICHUSIM;

(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa W3Y4Y€HHUsS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMHUpoBaHUE YMEHUI OOBSCHATH SIBJCHHUS C HCIOIb30BAHHUEM (PU3MUYECKHUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

dbopMUpOBaHHE TPEACTABICHUN O pOiAM (GU3MKH AJI1  Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTU;

pa3BUTHE MPEICTABICHUN O BO3MOXKHBIX chepax Oyayuielt npodeccuoHaabHOM
JESITeIbHOCTH, CBSI3aHHBIX C (DU3UKOMW, MOATOTOBKA K JajbHEHIIeMy OOy4YeHHIO B
STOM HaIpaBIICHUHU.

JlocTmkeHne 3TUX LeJiell oOecreynBaeTcs pEelIeHHEeM CIEeIYIOMMX 33434 B
npoliecce u3ydeHus Kypca (GU3MK1 Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus:

NpUOOpPETEHUE CHUCTEMBbI 3HAaHUNW 00 OOMUX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUAX, BKIIIOUAs MEXaHUKY, MOJCKYISPHYIO (PU3HKY, JIEKTPOIMHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHUpOBaHUE YMEHHI MPUMEHSATH TEOPETUUYECKUE 3HAHUS NIl OO0BSICHEHUS
¢u3MYecKuX SIBIIEHUA B MPUPOJAE U I MNPUHITHS TMPAKTUYECKUX pEUICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHHs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHON (PU3UYECKOM
MOJIETIBIO, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/laHue (U3NYECKOM
MOJIEJU, a/ICKBATHOM YCIIOBUSIM 33/1a4, B TOM YHKCIIE 3a]1a4 HH)KEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3MUYECKMX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHNE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHHUS
bu3nueckux  HKCIEPUMEHTOB, AaHaIW3a MW  WHTEpIpeTauud  HHPOpMAaIHH,
onpeaeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJbTara;

CO37laHUE YCIOBUU JUIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIEAOBATENIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K cepam nmpodecCHoHANbHON IeATeIbHOCTH, CBSI3aHHOM C
(hU3UKOM.

B coorBerctBum ¢ TpeboBaHusimu DPI'OC COO yrinyOnéHHbIA YpPOBEHb
u3ydeHus: yueOHoro npeamera « Ou3nka» Ha YpOBHE CpPEHEro 0011ero oopa3oBaHus



BbIOMpaeTCsl 00yYarolMMUCS, TUIAHUPYIOIIMMU TPOJOJDKEHUE O0pa3oBaHUA IO
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

Ha u3yuenue ¢usuxu (yrayOna€HHBIH ypOBEHB) Ha YPOBHE CPEIHEro oOIIero
obpazoBanus otBoauTcs 340 yacos: B 10 kiacce — 136 yacoB (4 yacoB B HEJIENIO), B
11 xnacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraemeiii B mporpaMme Mo (u3MKe TMepeueHb JTabopaTOpHBIX H
MPAKTUUYECKUX paboOT ABISAETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BbIOOD
OPOBEICHUs] JIA0OPATOPHBIX pabOT M ONBITOB C YYETOM HWHIUBUIYAJIbHBIX
0COOEHHOCTEH 00yJaroIMnXCsl.



COILEPKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. HayyHnblid MeTOJ MO3HAHUS MPUPOABI.

®duszuka — QpyHIaMeHTanbHasl HayKa o mpupojae. HayuyHblii MeToa MO3HAHUA U
METO/IbI UCCIICTOBAHMS (PU3UUECKUX SBIICHUM.

DOKCnepuMEeHT M Teopus B Tpoliecce Mo3HaHus mnpupoasl. HalOmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHuss (U3MYECKUX BEIMYMH (aHAJOTOBBbIE M IM(pOBHIC
M3MEPUTEIbHBIE TPUOOPHI, KOMIBIOTEPHBIC TaTYNKOBBIC CUCTEMBI).

[TorpemuocTrn  w3MepeHud  Gu3MYecKuX  BenwuuH  (aOCOMOTHAST |
OTHOCHTENIbHA).

MopenvupoBanue (U3MYECKUX SIBIIEHUA M TPOLECCOB (MarepuayibHas TOYKa,
a0COIOTHO TBEPMIOE TEIO, UIeadbHas YKUIAKOCTh, UCATbHBIA Ta3, TOUYCYHBIA 3aps).
I'mnoresa. ®U3nyeCKUi 3aK0H, TPAHUILIBI €r0 NPUMEHNMOCTH. DHU3nyecKkas Teopusl.

Ponb 1 mecTo pu3uku B popMUPOBAHNN COBPEMEHHOM Hay4YHOI KapTUHBI MHPA,
B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

N3mepenne CHIlbl TOKA U HANPSIKEHHS B LENU NOCTOSSHHOTO TOKA MPU MOMOIIH
aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHHBIX TPHOOPOB.

3HakoMCTBO ¢ IHubpoBoil nadoparopueit no ¢usuke. [Ipumepsl uzMepeHus
(bU3MYECKUX BEJIMYUH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHKeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKECHHSL.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuanbHOW TOYKHM, €ro NPOEKIMU HAa OCH CHUCTEMBI
KOOpJuHAT. TpaeKkTopus.

Ilepemenienne, CKOpPOCTh (CpeaHsAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MAaTepUAIbHOM TOYKH, MX IPOEKIMM HAa OCU CHUCTEMBI KOOPIWHAT.
CiioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUJKEHHE. 3aBHUCHUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MATEPUAJIBHOW TOYKM OT BPEMEHU U HX
rpaduKu.

CBoOonHOe maneHue. YckopeHue cBOOOAHOro mnaaeHus. J[BuxkeHue Tena,
OpOIIEHHOT0 TMOJi YrjoM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTEPUAIILHON TOYKH OT BPEMEHHU U UX rpauKH.

Kpusonunennoe nsumxenne. [[BrykeHue MaTepuaabHON TOYKHU IO OKPYKHOCTH.
VYrioBas u  JuHeWHas ~ ckopocTh. llepwony w wactrora  oOpauieHus.



[entpocTpeMurennbHOEe (HOpPMaIbHOE), KacaTelbHOE (TaHT€HIMAJIbHOE) U IOJHOE
YCKOPEHHE MAaTEPUAIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIIUAOMETP,
JIBW)KEHUE CHAPSAIO0B, LEIHbIE, IECTEPEHYATHIE U PEMEHHBIE TIEPEAAYH, CKOPOCTHBIE
TUTHL.

Hemoncmpayuu.

Mopgenb cucTeMbl OTCUETA, WIUTIOCTPALUs KUHEMATUUYECKHUX XAPAKTEPUCTUK
JIBH>KCHUSL.

CniocoObl uccaen0BaHusl IBHXKEHHM.

Nnnroctpanys npeaesbHOro NePeEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[Ipeobpa3oBanue ABMKEHUI C UCTIOIb30BAaHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHusi Tena, OpOUIEHHOTO TMOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpagienue ckopocTu mpy ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBanue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHUe MyTel, TPACKTOPUIl, CKOPOCTEN JBUXKEHUSI OJHOTO U TOTO KE Teja B
pPa3HBIX CHUCTEMaX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBbIO ONPEACIICHUS MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHHUs NpH MPSIMOJIMHENHOM PABHOYCKOPEHHOM ABUKEHHH IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTM TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBU>KCHUU.

N3mepenune yckopeHusi CBOOOTHOTO MajeHusi (PEKOMEHA0BAHO HCIOIb30BaHUE
1udpoBoii 1abopatopun).

N3yuenue nBuKeHUs Tesa, OPOIIEHHOTO TOpU30HTANIBHO. [IpoBepka runoressl
O NOpsMOM NPONOPLMOHAIBHOM 3aBUCUMOCTH MEXJYy JalbHOCTBIO TOJNETA U
HAYAJIBHOM CKOPOCTBIO TeJa.

N3yueHne nABMKEHUSA Tena IO OKPYXKHOCTH C IIOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnepoBanue 3aBUCUMOCTH TIEpHOJa OOpallleHus] KOHMYECKOr0 MasiTHUKA OT
€ro IapaMeTpoOB.

Tema 2. lunamuxa.

IlepBbii 3akoH HproroHa. HWMHepumanbHble cucteMbl oTcyéra. [IpuHIm
otHocuTenbHOCTH [anmunes. HeunepiumanbHble cuUcTeMbl OTCU€Ta (OmpeneseHUE,
IPUMEPHI).

Macca Tena. Cuia. [IpuHuun cyneprio3uiuy Cuil.



Bropoi 3akoH HproTOHa 1151 MaTepuaIbHON TOUKHU.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. DKBUBAJIEHTHOCTh IPABUTALMOHHON U MHEPTHOM
MAacChl.

Cuna TskecTH. 3aBUCUMOCTb YCKOPEHUS! CBOOOIHOTO MAaJI€HUSI OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT Teorpaduyeckoi mupoThl. J[BrkeHne HeOECHBIX Tel U
ux cnyTHUKOB. 3akoHbl Kemepa. [IepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tenma. Bec Ttema, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cua TpeHHUs CKOJIBKEHUS U CHJIA TPEHUS TOKOSL.
Koaddunuent tpenus. Cuiia CONpoTUBIEHUS MPHU ABIKEHUU Tella B JKUIKOCTH WIIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasinenue. Cuia Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IOAIIMUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaGntonenue ABMKEHUS Tel B MHEPIHUAIBHBIX W HEMHEPLHATIBHBIX CHCTEMax
OTCYETA.

IIpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX IMIMHAPOB WM IIAPOB pPAa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLUAILHON CUCTEMBI OTCYETA.

CpaBHEHME PABHOJAEHCTBYIOIIECH NPHWIIOKEHHBIX K TEIy CWI C IIPOU3BEICHUEM
MAaccChl TeJIa Ha €r0 YCKOPEHHUE B MHEPLUAIIbHOM CUCTEME OTCYETA.

PaBeHCTBO cwJl, BOZHUKAIOIUX B PE3YyJIbTaTE B3AMMOICHCTBHS TEIL.

N3mepenune macc 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U NIAJICHUM.

[{eHTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnoie padomol, nPAKMUKyM.

W3mepenune paBHONEHUCTBYIOIIECH CHJI MPHU IBUKEHHHM OpyCcKa MO HAKJIOHHOM
IUIOCKOCTH.

IIpoBepka rumore3sl O HE3aBUCHUMOCTH BPEMEHM JIBUJKEHUS Opycka 110
HAaKJIOHHOMW IUNIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €ro MaccChl.

HccenenoBanne 3aBUCMMOCTH CHJI yIPYTOCTH, BO3HMKAIOUIUMX B NPYKHUHE H
PE3MHOBOM 00pa3siie, OT uX Jaedopmariuu.

N3yuyeHue ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, NEPEKUHYTOM uepes
NErKui OJIOK.



W3mepenne koddduumeHta TpeHUs Mo BEIUYMHE YIIOBOro KoldgduuneHTta
3aBucuMocTy F,(N).

HccnenoBanne ABMKEHHS OpycKa MO HAKIOHHOW IUIOCKOCTU C MEPEMEHHBIM
KO2(pPUIIUEHTOM TpEeHHUS.

N3yuenue nBUAKEHUS IPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpHoe Temo. IlocTymarenpbHOe W BpamaTENbHOE JBIKCHHE
TBEpHOro Ttena. MOMEHT CHIIbI OTHOCHUTEIBHO OCH BpaumieHus. [lmeuo cuibl
CrnoxeHune cuil, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHME TIPOLIECCHI: KPOHILITEHH,
CTPOMTENBHBIN KpaH, peIIETYAThIE KOHCTPYKIUU.

Hemoncmpayuu.

VY ci1oBUsI paBHOBECHSL.

Bunsl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue yciioBHil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

KoHcTpyrnpoBaHye KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydenune ycToOMInBOCTU TBEPAOTO TENA, UMEIOIIETO IUIOIIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHus 6 MexaHuke.

NMnynbc MatepralibHOM TOYKH, CHCTEMBI MaTepHalbHbIX TOYeK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema O IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITbl M1 U3MEHEHHUE UMITYJIbCA TEINA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktnBHOE nBUXEHNE.

MoMEHT wuMmITlylbCa MaTepUaIbHOW TOYKHU. lIpeactaBineHne o coxpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAJIbHBIX MOJISX.

PaGota cwibpl Ha MajmoM W Ha KOHEYHOM TiepememieHun. ['paduaeckoe
npecTaBieHre paboThl CUIIBI.

MOUIHOCTB CUIIBI.

Kunernueckass »Hepruss MarepuaibHOW TOUku. Teopema 00 U3MEHEHHUH
KMHETUYECKOW SHEPTUY MAaTEPUAIBHOU TOUKH.

[loTeHumanbHble MW HENOTEHUHMAIbHbIE Cuibl. [loTeHUManbHast SHEPIUs.
[lorenuuanbHas 3Heprus ymnpyro ae@opMuUpoBaHHOW MpyxuHbL. [loTeHumanbHAs
SHEprus Tejaa B OJHOPOAHOM TpaBUTAMOHHOM mone. [loTeHimanpHas sHeprus tena
B TPaBUTAIIMOHHOM II0JI€ OJHOPOJHOIrO Inapa (BHYTpM M BHE Iapa). Bropas
KOCMHYECKAst CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.



CBsi3p pabOTHl HEMOTEHIIUAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEepruu
CUCTEMBI TeJl. 3aKOH COXPAaHEHHS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymnu i uacanbHOM KUIKOCTH KAaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOMN SHEPTUH.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIA MUCTOJET, TUPOCKOI, (PUTypHOE KaTaHHWE HAa KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

H3meHeHre sHepruu Teja MPU COBEPIICHUN PadOTHI.

B3anmHble mnpeBpamieHUss KUHETHYECKOM W TOTEHUHUAJIbHOW DJHEPruvl mpu
NEUCTBUU HA TEJIO CUIIBI TSYKECTH M CHIIBI yIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne nmnyiibea Tenna o TOpMO3HOMY IIyTH.

N3mepenne cuiibl TATH, CKOPOCTU MOJIETH AJIEKTPOMOOMIISI M1 MOIIHOCTU CHUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccenenoBanne coOXpaHeHHs UMITYJIbCA IIPU yIIPYTOM B3aUMOJECHCTBUH.

N3mepeHne KWHETUYECKOM SHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHHS MOTEHIUAIbHOU 3HEPruu MPYKUHBI C PabOTON CHIIbI
TPEHHUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS] NPU JABMKEHUU Teja MO HaKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mousiekyisipasi u3suka ¥ TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TOJIO)KEHHSI MOJIEKYJIsipHO-KMHEeTHUYeckol Teopun (MKT), wux
onbITHOE 0O0ocHOBaHue. [{ud¢ys3us. bpoyHosckoe nBukenue. Xapakrep ABIKEHUS U
B3aMMOJICUCTBUS YaCTHL] BelecTBa. Moaenu CTpOEHUs ra3oB, )KUAKOCTEN U TBEPABIX
TeJI U 0OBSACHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u pa3mepsl
mouiekyn (atomoB). KonnuectBo Bemiectsa. [locTostHHas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u cmocoObl e€ wusmepenus. I[llkama
temneparyp Llenbcus.

Mopens HaealbHOrO ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOPHUH: YACTHIIBI
rasa JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenjaeneeBa—Kmnanelipona. AOGcomoTHas
temnepartypa (mkana temreparyp KenbBuna). 3akon Jlanbrona. M3omporiecchl B



U7eallbHOM Tra3e C TOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOLIECCOB: H30TEPMa, U30X0pa, h300apa.

CBs3p  MeXIQy  JaBJIC€HMEM UM CpeJHEd  KHHETHUYECKOW  DHEeprueu
[OCTYNAaTEIbHOIO0 TEIJIOBOTO JIBMJKEHUS MOJIEKYJ HACAIBHOrIO Tra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH UECAIBHOTO rasa).

CBsi3p aOCONIOTHOM TemImepaTypbl TEPMOAMHAMHUYECKONH CHCTEMBI CO CpeIHEi
KMHETUYECKOW SHEPTUEN IMOCTYIIAaTEeIbHOTO TEIIOBOTO ABMKEHHUS €€ YaCTHULL.

TexHuueckue yCTpoWCTBA M TEXHOJIOTMYECKHE IPOLECCH: TEPMOMETD,
O0apomeTp, MoIy4eHHEe HAaHOMATEPHAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHHs 4YaCTUL] BEILECTBA.

Monens OpOyHOBCKOTO TBUKECHHUSL.

Bunieopoiuk ¢ 3anuckero peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddy3us xunkocTei.

Mogens onbita llTepHa.

IIpuTskeHne MoeKyI.

Mopenu KpuCTaIINYECKUX PEETOK.

Habutoienue u ncciaenoBaHue U30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

Hccnenopanne mpouecca yCTAHOBIICHHMS  TEIUIOBOTO  PABHOBECHS  INPH
TEII000MeHe MEXTy ropsueii U XOJI0THOM BOJIOM.

M3ydyeHne H30TEPMHUECKOrO Ipouecca (pEKOMEHAO0BAHO MCIOJIb30BaHHUE
udpoBoii 1abopatopun).

N3yueHnune n30XopHOTo Ipouecca.

Nzyuenne n3obapHOTro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSHMUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbi.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHENIHUX YCJIOBUM IS
TEPMOJMHAMUYECKOM CUCTEMBl. BHemHne m BHyTpeHHHE napamerpsl. [lapameTpsl
TEPMOJMHAMUYECKOM CUCTEMBI KaK CPEJHUE 3HAYECHMS BEIMYMH, ONMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe  Hawano  tepmoauHamMuku.  CaMONpOM3BOJIBHAS — pelaKCalMs
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIJIOBOMY PaBHOBECHUIO.

Mopenp neanbHOro ra3a B TEpMOJAMHAMHUKE — CUCTEMA YPABHEHHUN: YPABHECHHE
MenneneeBa—KnaneipoHa ¥ BBIPAKEHUE Uil BHYTPEHHEW OJHEPIUM. Y CIOBUSA
OPUMEHUMOCTH  3TOM  MOJENM: HU3Kasd KOHLEHTpauus 4YacTWll, BBICOKHE

TeMIepaTypbl. BeipaxkeHue ajis BHYTPEHHEH HEPruu OJTHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3ucratuueckue M HECTaTUUECKUE IMPOICCCHI.



OnemeHTapHas paboTa B TepMoaWHaMuke. Borumcnenue paboTel mo rpaduxy
nporecca Ha pV-aquarpamme.

Temnmonepenaua  kak ~ crmoco0 — W3MEHEHHMS ~ BHYTPEHHEH  DHEpruu
TEPMOJIMHAMMYECKOM  cucTeMbl  0e3  coBepiieHus  pabotbl.  KouBekius,
TEIUIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo terumorel.  Temno€éMKocTh Tenma.  YaenbHas W MOJISIpHAsd
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHME Maiiepa. YaenpHass TEIUIOTa CrOpPaHHS
torunBa. Pacu€r konuyecTBa TEmoThl mpu  Teruionepepade. I[lonarue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHHs1s sHeprus. KoinuecTBo TEMNOTHI U
paboTa KaKk Mepbl U3MEHEHUS] BHYTPEHHEHN SHEPTUU TEPMOJAUHAMUYECKON CHCTEMBI.

Bropoii 3aKk0H TEpMOAMHAMUKH JIJIsl PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOAMHAMHYECKONM CHUCTEMBI IMPOXOJIUT E€AUHCTBEHHAs
aguabarta. AGCONIOTHAS TeMIIepaTypa.

BTopoii 3aKOH TepMOAMHAMUKH /11 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOMXKHO
nepenaTh TEIIOTY OT OoJiee XOJIOAHOTO Tela K 0ojiee HarpeTroMy 0e3 KOMIEHCAIH
(Knaysmuyc). HeobpatuMocTs TpUpOAHBIX TPOIIECCOB.

[Tpunuunel gectus Termiobix MamuH. KIIT/I.

MaxkcumanbHoe 3Hauenue KITJI. Iukn Kapho.

DKOJIOTUYECKHE ACMEKThl HCIOJIb30BAHMS TEIUIOBBIX ABUTaTenei. TemaoBoe
3arpsi3HEHHUE OKPYKAOLIEH CPe.Ibl.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE TMPOLECCH: XOJOAWIbHUK,
KOHJUIIMOHEp, JU3CIbHBIA M KapOWOpaTOpHBIA JBUTaTenu, IapoBas TypOuHa,
NOJIYYEHHE CBEPXHM3KUX TEMIEpaTyp, VYTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHMEM TEIJIOBOTO HAcOCa, YTHJIM3AMs OMOOPTaHMYECKOTO TOIUIMBA IS
BBIPAOOTKH «TETIOBOI U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nymnoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

Crioco0bl U3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue annadbaTHOTO Ipoliecca.

KomnproTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne yaenpbHON TEIIIOEMKOCTH.

Hccnenosanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBSI3M DJHEPTUM MEXKMOJIEKYISIPHOTO B3aWMOJICUCTBUSA H
TEMIIEpaTypbl KAIIEHUSI JKUIKOCTEH.



Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u KoHAeHcaus. Mcnapenne u kunenue. Y nenbHas TEIioTa
napooOpa3zoBaHusl.

HacellieHHbIE 1 HEHACBIIIEHHBIE MTapbl. KauecTBEHHAs! 3aBUCUMOCTbD IIJIOTHOCTH
U JIaBJICHUSl HACBILIEHHOTO Iapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMA
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT TABJICHUS B KUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Tépnoe teno. Kpucramnmuueckue u amopdHble Teiaa. AHU30TPOINHUS CBONCTB
KpuctaiuioB. [lnaBieHne W Kpuctaimm3anus. YJenabHas TEIUIOTa I[LJIABJICHMUS.
CyO6numarusi.

Hedbopmanuu tBEpIOrOo Tena. Pactsokenne u cxarue. Cnur. Momyne FOnra.
[Ipenen ynpyrux aegopmariuii.

TenmoBoe pacmMpeHue KUIKOCTEH M TBEPABIX TeJ, 00bEMHOE W JMHEHWHOE
pacumpeHre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMI YacTHI] BEIleCTBA KaK MpPUYMHA
TEIIOBOT'O PAaCIIUPEHUsI TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3oBanue >HEPTUM B Pa30BBIX Mepexoax.

VYpaBHeHue TeniaoBoro OamaHca.

[ToBepxHocTtHOe HatspkeHue. KoappuuueHT NOBEpXHOCTHOTO HATSKEHMUS.
Kanunnspasie sBnenus. J(aBiaeHue noa MCKPUBIEHHONM MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpoMCTBa U TEXHOJOTMUYECKUE MPOLECCHI: KUJKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEPHUAIIBI.

Hemoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenune. Kurnenue npu noHM>X€HHOM JTaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.

OnbITEI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBieHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Buner nedopmarnuii.

Ha6nronenue manpix nedopmariui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

N3yuenue 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenpHOM TEMIOTHI [JIABJICHHUS JIbJA.

N3ydenue CBOMCTB HACHIIIEHHBIX ITAPOB.



W3mepenue aOCOMIOTHON BIIAXXHOCTH BO3AyXa M OIIGHKAa MacChl IMapoB B
ITOMEILEHNH.

N3mepenne ko3 uiimeHTa moBEPXHOCTHOTO HATSKEHUSI.

N3mepenne monyns FOnra.

UccnepoBanne  3aBUCUMOCTH  AedopMalii  pE3UMHOBOro  oOpasua  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Paznea 4. dinekTpoanHamuka.

Tema 1. Inekmpuueckoe noJe.

OnekTpu3aums Teal U €€ MpOsBICHUs. OJEKTpUYecKuid 3apsan. [IBa Buna
ANEKTPUYECKUX  3apanoB. IIpoBOAHMKHM, HOHMAJIEKTPUKH U MOJYNPOBOJIHUKHU.
DneMeHTapHbIN 3JIEKTPUUECKUI 3apsl. 3aKOH COXPAaHEHHUSI SJIEKTPUUECKOTO 3aps/a.

B3aumogaeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero neiictere Ha 3JIEKTPUUYECKHUE 3aPSAbI.

Hanpsok€anocts  anmektpuueckoro  mousis.  [IpoOubeiii  3apsin.  Jlunuwm
HaIpPSHKEHHOCTH 3JIEKTPUUECKOT0 N0Js1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

IloTeHIMaNBbHOCTh ANEKTPOCTATUYECKOrO Ioys. Pa3HOCTP IOTEHIHMAIOB W
HanpspkeHue. lloTeHuumanbHass dSHeprus 3apsga B IJIEKTPOCTATUYECKOM  IOJIE.
IToreHuman anexkTpocTaTuyeckoro nojs. CBs3b HAINpPSKEHHOCTH IOJS U Pa3HOCTU
NOTEHIIMAIOB JJIA  3JEKTPOCTaTUYECKOro 1oyt (KaKk OJHOPOJHOrO, TaK u
HEOTHOPOJIHOTO).

[IprHIMI Cynepno3uLIAN dIEKTPUIECKUX TOJIEN.

ITone Toueunoro 3apsga. Ilome paBHOMepHO 3apsikeHHOM cdepbl. Ilose
PaBHOMEPHO 3apsiKEHHOro Mo 00béMy mapa. [lose paBHOMEpPHO 3aps>KEHHON
OeckOoHEUHOM TUIOCKOCTH. KapTuHbI JHUHUM HaNpsOKEHHOCTH ATUX MMOJed |
DKBUITOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHMKH B 3IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHUS 3aPAI0B.

JIMBAEKTPUKHU B DJIEKTPOCTATUUECKOM TToJie. [[uanekTpuueckas MpoOHUIAEMOCTb
BEILIECTBA.

KonpeHcaTtop. DneKTpoEMKOCTh KOHAEHCATOpa. JIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOPA.

[TapannensHoe coennHeHue KOHAeHcATopoB. IlocimenoBarenbHOE COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBM>KEHME 3apsSyKEHHOM YaCTULBI B OTHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLECCHI:  AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHYecKash 3al[uTa, 3a3eMJIEHHE 3IJIEKTPOIpPUOOpPOB,
KOHJIeHCaTophbl, reHepatop Baun ne ['paada.

Hemoncmpayuu.

Y CTpOMCTBO M MIPUHLIMI IEUCTBUS JIEKTPOMETPA.



DIIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ IBYX 3apsiKEHHBIX MIACTHH.

Monens anekTpoctatndeckoro reHeparopa (Ban ge ['paada).

[IpoBOOHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh AIEKTPOEMKOCTH MJIOCKOTO KOHJIEHCAaTOpa OT IUIOIAIN IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa v pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

OneHka cuil B3aUMOJIEHCTBUS 3apsSKEHHBIX TETl.

HaGnronenue npeBpallleHuss HEPTUH 3apsHKEHHOTO0 KOHAEHcCATopa B SHEPTHUIO
U3JIy4EHUsI CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LIETIH, COJEpKaIIel KOHJEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIHUAJIOB (HAMIPSKEHUSI) TIPU MOCIE0BATEILHOM
COEIMHEHUU KOH/ICHCATOPOB.

Hccnenosanue pa3psaa KOHJIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannslit 31eKmpudecKuii mok.

Cuina toka. [TocTosIHHBIHI TOK.

VYcnoBust CylecTBOBaHUS MOCTOSHHOTO JJIEKTPUYECKOrOo Toka. McTouHMKH
toka. Hanpsixenne U u D/1C &.

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTUBIECHUS OJHOPOIHOIO
MPOBOAHUKA OT €ro JJIMHbI U IUION[AJAM TONEPEUYHOr0 CEYEHUs. Y JeIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenpbHOE, MapajuiebHOE, CMEIIAHHOE COEAMHEHHE IPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux nenei. [Ipasuina Kupxroda.

Pabota snekrpuyeckoro Toka. 3akon J[xoymns—Jlenna.

MOUIHOCTh 3JIEKTPUYECKOTO0 TOKa. TeraoBas MOIIHOCTb, BbIAE/sieMas Ha
pe3ucrTope.

OJIC u BHYTpEeHHEE CONPOTUBICHUE UCTOYHHMKA TOKA. 3akoH Oma JJis MOJIHOU
(3aMKHYTOHM) anekTpuyeckoil 1menu. MOIIHOCT, UCTOYHMKA TOKa. KopoTkoe
3aMbIKaHHE.

KonpencaTop B 1ienu NOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOHMCTBA M TEXHOJOTHYECKHME MPOLECCH:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUSL.



HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HANPSKEHU IS PE3UCTOPA, JTAMITbI
HaKaJIMBaHUS U CBETOIHUOAA.

3aBUCUMOCTh CONPOTUBJIEHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JIJIMHBI,
IUTOLIAAM MTONIEPEYHOr0 CEYEHUs U MaTepHuaIa.

HccenenoBanue 3aBUCHMOCTH CUJIBI TOKA OT CONPOTHUBIIEHUS IPHU MOCTOSIHHOM
HaIPSOKEHUU.

[Ipssmoe nsmepenue IJIC. KopoTkoe 3aMbIKkaHH€ TAIbBAHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnoco0bl coeTMHEeHUsT UCTOYHUKOB ToKa, DJIC OGaTapei.

HccenenoBanue pa3HOCTH NMOTEHUUATIOB MEXAY MOJIOCAMU MCTOYHHMKA TOKA OT
CUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomol, nPAKMUKyM.

HccenenoBanue CMEIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOoro COpoTUBIICHUS IIPOBOIHUKOB.

HccnenoBaHue 3aBUCHMOCTM CHJIBI TOKa OT HANpsDKEHUS JUISL  JIAMITBI
HaKaJIMBaHUSI.

VYBenunuenue npenesia u3MepeHust amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Nccenenoanue 3aBucumoct J/1C ranbBaHUYECKOIO 3JIEMEHTA OT BPEMEHU IIPU
KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHUMATIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA OT
CHUJIBI TOKA B LICIIN.

HccenenoBanue 3aBUCUMOCTH IIOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKAa OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunvix cpeoax.

DnexkTpuyeckas  MNPOBOAMMOCTb  PA3NMYHBIX  BELIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTb COIPOTUBIIEHUS METALUIOB OT
TeMIiepatypbl. CBEpXIpPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOTHUKH. CobcTBeHHast " pUMeCcHas IIPOBOJIUMOCTh
noJynmpoBoIHUKOB. CBoMcTBa p—n-niepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUA TOK B DJIEKTPOJUTAX. OJIEKTPOIUTUYECKAs JUCCOLMALIMSL.
Onextposns. 3akoHbl Dapanes 1Sl IEKTPOIIA3a.

DnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psi.
PaznuyHbie TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nasma.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPHUMEHEHME: TIa30paspsiaHbIe
JamIbl, DJEKTPOHHO-Iy4yeBass TpyOKa, IOJYNPOBOJHUKOBbIE NPUOOPBI: THOL,
TPaH3UCTOpP, (HOTOAMOJ, CBETOAMO], IaJIbBaHUKA, PAQUHUPOBAHUE MEIM, BbIILUIABKA
AIFOMUHUSA, SJIEKTPOHHAsE MUKPOCKOIIHSL.



Hemoncmpayuu.

3aBUCUMOCTbH COITPOTHUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

3akoHbl 3ekTposuza dapajes.

HckpoBoit pa3psia v MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAILJIOB U MOJTYIPOBOHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, RPAKMUKYM.

Hab6nronenue snektponusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTUBIIEHUS  TEPMOPE3UCTOpA  OT
TeMnepaTyphbl.

CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JUO/IA.

DU3NYeCKN MPAKTUKYM.

Croco6b1 n3mMepenus: GU3NIECKUX BEJIMYMH C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HU3MEPUTEIBHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCHUTEIBHBIC TMOTPENTHOCTH U3MEPCHUN (HU3UYECKUX BEIIUYHWH.
OneHka rpaHul] NOTPEeIIHOCTEN.

IIpoBeneHne  KOCBEHHBIX  U3MEPEHUM,  HCCICAOBAHUM  3aBUCUMOCTEU
(GU3MYECKUX BEIWYMH, MPOBEPKA MPEMIOKEHHBIX THIOTE3 (BBIOOp w3 padoT,
OTHMCAHHBIX B TEMATUYECKHUX pa3jiesiax «YUeHUUYECKUN dKCIEPUMEHT, JabopaTOpHBIC
pabOThI, MPAKTUKYM) ).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yriryos€HHoro ypoBHs B 10 kiiacce oCylIecTBIsSETCS C
Y4ETOM  COAEPXKATENbHBIX MEXIPEAMETHBIX CBSI3eM C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnoie NOHAMUA, CEA3AHHbBIE C U3YYCHUEM MEMO008 HAYYHO20
no3HanuA: sBIIEHUE, HAy4yHbIM (akT, runore3a, Qu3nyeckas BeJIMYMHA, 3aKOH,
Teopus, HAOMIOJEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJeTb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPECHUM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuka: penieHue cuctTeMbl ypaBHeHui. Jluneiinas ¢yHkuus, napadona,
runepOona, ux rpadukd U CBoicTBa. TpuroHomerpuyeckue QYHKIUU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI
Y UX IPOEKIUH Ha OCU KOOPJMHAT, CJI0)KEHUE BEKTOPOB.

buonozusa: mexanndeckoe IBWKEHWE B JKHBOW mpupojae, nuddysus, ocMoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPY’KAIOIIEeH Cpepbl,
yTUIM3alusi OUMOOPraHMYECKOrOo TOIIMBAa JUIsi  BBIPAOOTKM  «TEIUIOBOM» H
AJIEKTPOIHEPT UM, TTOBEPXHOCTHOE HATSXKEHUE M KANWJUIIPHBIE SBJICHUS B MPUPO/IE,
ANEKTPUUYECKUE SBJICHUS B )KUBOU NPUPOJIE.



Xumua: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAsE Macca, MOJy4YeHHE HAHOMATEpUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, KUJIKOCTEH M Ta30B, KUAKUE KPUCTAIUIbI, 3JIEKTPUUYECKUE CBOICTBA
METAJJIOB,  DJEKTPOJIUTUYECKAss  JUCCOIMAlus,  rajbBaHUWKa,  AJICKTPOHHAs
MUKPOCKOIHS.

TI'eozpaghus: BnaxxHOCTh BO3/IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeobpa3oBaHWe ABUKEHUN C HCIOIH30BAHUEM MEXaHHU3MOB,
yU4€T CYXOro U XHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUU (KPOHIITEHH,
peméTyarble KOHCTPYKIIMH), HWCIIOJIb30BAHUE 3aKOHOB COXPAHEHMS MEXaHUKU B
TEeXHUKE (TUPOCKOII, BOJOMET U JIPYTHe), ABUTaTe]Ib BHYTPEHHETO CrOpaHus, apoBas
TypOvuHA, OBITOBOW XOJIOAWJIBHHWK, KOHIWUIMOHEP, TEXHOJOTUHU TOJYICHUS
COBPEMEHHBIX MATEpUAJIOB, B TOM YMHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHUE DJIEKTPOIPUOOPOB, Tra3opaspsaHble
JIaMIIbI, MOJIYNPOBOIHUKOBBIE MPUOOPHI, raibBaHUKA.

11 KJIIACC

Pa3znen 4. JiekTpoauHAMMKA.

Tema 4. Macnummnoe noJe.

B3auMoencTBrE MOCTOSIHHBIX MAarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe
nosne. BekTop MarHuTHOM MHAYKUMH. [IprHIMI Cyneprno3uumMy MarHUTHBIX IOJIEH.
JIMHAY MarHUTHON MHAYKIIUU.

MarnuTtHoe Moje MPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYLIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amrnepa, e€ HarpaBJIeHHE U MOJYJIb.

Cuna JlopeHua, e€ HampaBiIeHUE U MOIYJIb. J[BHKEHHUE 3apsyKEHHON YacTULbI B
OJIHOPOJTHOM MarHuTHOM mosie. Pabota cuiel Jlopeniia.

MaruutHoe nosue B BeuectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MNPUMEHEHHUE
MOCTOSIHHBIX MArHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJIECKTPOJABUTATEIb
Sxobu, yCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTrHa nuHuit THAYKIIMY MarHUTHOTO TOJISl TTOJIOCOBOTO M IMOJJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuii MarHUTHON MHAYKIIUMU MOJISL ITTMHHOTO MPSIMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

HaGnronenue nBmkeHus mydyka SJEKTPOHOB B MATHUTHOM TIOJIE.



[TpuHLIMN 1EHCTBUS 3JIEKTPOUZMEPUTENILHOTO MPHUOOPa MATHUTOIIEKTPUUECKOM
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL TIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHETUKOB.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

OnpeneneHre MAarHUTHOW MHAYKIMK Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBeHMEe  DNEKTPOMAarHWUTHOW MHAyKHMH. [IoTOK BekrOopa MarHuTHOM
uaaykuun. OJIC uHaykuuu. 3akoH 3yeKTpoMarHuTHoW wuHaykuun dapanes.
Buxpesoe anexrpuueckoe noiie. Toku Oyko.

O/J1C mHAyKIHMK B TPOBOJIHUKE, ABHKYLIEMCS B OZTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NupyktuBHOCTh. Karymika WHIYKTMBHOCTM B LENH IOCTOSIHHOIO TOKa.
Asnenue camonnaykuuu. I1C caMOMHAYKIUY.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHnuecKue yCcTpoiCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: MHAYKIIMOHHAS TI€Yb,
COJICHOMJ, 3aIIUTA OT 3JEKTPU3ALMH TEJI IPHU IBH>)KEHUH B MArHUTHOM I10JI€ 3EMIIH.

Hemoncmpayuu.

HaGnronenue siBneHust 21eKTpPOMAarHuTHOM MHIYKIIMH.

Uccnenoanne 3aBucumoctd IJIC MHAYKOMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.

IIpaBuino Jlenna.

[Tanenrie MarauTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIHUU.

Uccnenoanne 3aBucumoctd OJIC caMOMHIYKUHMH OT CKOPOCTH H3MEHEHHS
CUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKLIHH.

Onpenenenre NHAYKIIMU BUXPEBOTO MArHUTHOTO TTOJIS.
HccnenoBaHue sIBICHUS CAMOMHIYKLIMH.

C6opka MoIeNH 3JIEKTPOMAarHUTHOTO TeHepaTopa.
Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.



["apmonnueckue konebanusa. Kunemarnueckoe M JAMHAMHYECKOE OIMCAHUE.
DHEpreTU4ecKoe OINHUCAHHE (3aKOH COXPAaHEHHsS MEXAHWYECKOW 3Hepruu). BriBox
JMHAMHYECKOTO OIMMCAHUS TapMOHUYECKHX KOJ€OaHU W3 UX HHEPreTHUYECKOro U
KHHEMAaTH4ECKOrO OMMCAHUS.

Ammmutyna u ¢aza koneOaHuid. CBs3p aMIUIUTYJbl KOJEOAHMH MCXOIHOU
BEJIMYUHBI C aMIUIUTYAaMH KOJIeOaHU! €€ CKOPOCTH U yCKOPEHHUSL.

[lepuong u wyactora koneOanmii. Ileprox Mambix CBOOOIHBIX KOJI€OAHMI
MaTeMaTUYecKoro MasTHUkKa. llepuon CcBOOOAHBIX KOJEOAHMH IPYKUHHOTO
MasiTHUKA.

[Tonste o 3aryxaromux kosebaHusX. BolHy)aeHHbIe KojeOaHus. Pe3oHaHc.
Pe3sonancHas kpuBasg. DBriusHue 3aTyxaHuss Ha BHJI PE30HAHCHOM KPHUBOM.
ABTOKOE0aHUSI.

TexHuyeckue ycTpoHCTBa M TEXHOJIOIMUYECKHE IPOLIECCHl: METPOHOM, Yachl,
KayeJly, My3blKaJIbHbIE HHCTPYMEHTHI, celicMorpad.

Hemoncmpayuu.

3anuch KoJaebaTeabHOrO JBUKECHHUS.

Habmtonenne HE3aBUCHMOCTH MEpUOJia MajblX KOJeOaHW Trpy3a Ha HUTH OT
aMIUIUTYIbI.

HccnenoBaHue 3aTyXamlUX KOJEOAHWH M 3aBUCUMOCTH NEPHUOAA CBOOOIHBIX
KOJe0aHUi OT COMPOTUBIICHUSI.

UccnenoBanne koneOaHUl TIpy3a Ha MacCHUBHOW TMPYKHUHE C IIEJIBIO
(opMHpOBaHHUS MTPEACTABICHUN 00 UCaIbHON MOJENN MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPU KOJIeOaHUIX I'py3a Ha NMPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Ha6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomuol, nPAKMuUKym.

N3mepenue mnepuona CBOOOAHBIX KOJEOAHMW HUTAHOTO M IPYKUHHOTO
MasiTHUKOB.

N3ydeHne 3aKOHOB ABMXKEHUS TEJa B X0/I€ KOJIeOaHH Ha yIpyrom MmojBeECe.

N3yuyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBanue >HEPTUH B MPY>KUHHOM MAasITHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTYAbI 3aTyXalOUIMX KOJIeOaHU.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUM.

Tema 2. dnekmpomazcnumHnule Koaebanus.

KonebGarenbnpiii  koHTYyp. CBOOOAHBIC JJIEKTPOMATHUTHBIE KOJEOAHUS B
UCaIbHOM KoJsie0aTelbHOM KOHTYype. @opmysna TomcoHa. CBs3b aMILTUTY/IbI 3apsiia
KOH/IEHCAaTOpa C aMILTUTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUU B UJI€aTIbHOM KOJIE0ATEIIbHOM KOHTYPE.



3aTyxaroniue AIIEKTPOMArHUTHBIE KoJeOaHmsl. BrinyxieHHbIC
AIIEKTPOMArHUTHBIEC KOJIEOaHUsI.

IlepemeHHbI1 TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYAHOE W
JNEUCTBYIOIIEE 3HAYEHHE CHUJIbI TOKAa M HaANpsDKEHUS TpU  pa3iudHoN (dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycouaaIbHBI MEPEMEHHBIM TOK. Pe3ucTop, KOHOEHCAaTOp M KaTyllka
VHIYKTUBHOCTA B LENHW CHUHYCOMZAIBHOTO NIEPEMEHHOrO0 TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHUN.

Uneansubiii  Tpanchopmarop. [lpousBoactBo, mnepegaya W moTpediieHHe
ANEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKA TpH IPOU3BOACTBE 3JeKTpo3Hepruu. KymibTypa
HCIIOJIb30BaHNs DJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HU.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHME MPOLIECCHI: BJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Hemoncmpayuu.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

3aBUCHUMOCTH YaCTOTHI CBOOOTHBIX KOJICOAHMH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuusiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['enepaTop He3aTyXaroOMIMX JIEKTPOMATHUTHBIX KOJICOAHUI.

Mojenb 3JIEKTPOMAarHUTHOTO TEHEPATOPA.

BbIHyX/1I€HHbIE CHHYCOUIaTIbHBIE KOJIEOaHUSI.

Pe3ucrop, karynika MHAYKTUBHOCTH M KOHAEHCATOP B LENH IEPEMEHHOTO TOKA.

Pe3onanc 1npu mocrnenoBaTeNbHOM — COEAWHEHHHM  PE3UCTOpA,  KaTyLIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.

VY CTpolCTBO M IPUHITUT IEUCTBUS TpaHCHOpMATOpA.

Mopens IMHUY ANEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

Nzyuenue tparncpopmaropa.

HccenenoBanne nepeMEHHOro0 TOKA Yepe3 IOCIENO0BATENBHO COEIWHEHHBIE
KOHJIEHCATOp, KaTYyILIKy U PE3UCTOP.

Ha6nronenue 351eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKMpPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHeHus. llomepeunsie wu
OPOJIOJbHBIE BOJHBL llepuoa, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaKEHUE, MpeloMJeHue, UHTephepeHIus Hu
nudpaxius.

3Byk. CxopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.



[IlymoBO€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEBI.

DJEKTPOMArHUTHBIE BOJIHBI. YCJIOBHUSI M3Iy4Y€HUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, NIPEIOMIICHHUE, MOJIAPU3ALINS,
uHTepdepeHus u gudpakiusi.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMeHEHHE SJIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neun,
yIbTPa3ByKOBasl IMarHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacPOCTPAHEHHE MOMEPEUHBIX U MPOJAOIbHBIX BOJH.

Konebmtomeecs Tei10 Kak UCTOYHUK 3BYKa.

3aBUCHMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUMA.

HaGnronenue otpaxeHus: U IpeTOMIICHHUS MEXaHHYECKUX BOJTH.

Ha6nronenue nntepdepenninu u qudpakiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue CBsI3M TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIUTYJIOH W
4acTOTOM KOJeOaHUI.

HccnenoBanue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHUE,
noJispu3anus, 1uppakuus, THTEpPEpeHIIHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacHpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Jlyu csera.
To4euyHbIN UCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHUs cBeTa. [locTpoenue n300paxkeHUN B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOJIOTHBINA MOKA3aTENb
npenomsieHuss. OTHOCUTENbHBIA TOKa3aTeab mpesnomiieHus. [IoCcTOSITHCTBO 4acTOThI
CBETA U COOTHOILEHUE JJIMH BOJIH IIPU NEPEXO0JIE MOHOXPOMATHYECKOTO CBETA Yepe3
IpaHUIly pas3zena AByX ONTUYECKUX CPEl.

Xon nyueit B mpusMme. Jucrnepcus cBera. CiioxHbIN cocTaB 0esioro ceerta. LIBer.



IlonHoe BHyTpeHHEe OTpakeHue. lIpenenpHbIi Yros IOJIHOTO BHYTPEHHEIO
OTPAKEHUS.

Cobuparomue u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHOe paccTosiHUe
U ONTHYECKas CUJia TOHKOW JMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHHUSI TOHKOM
chepudecKkoil JIMH3bI OT €€ TeOMETPUM U OTHOCUTENILHOTO MTOKa3aTelis MPeIoMIICHHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

X0 ay4a, IPOLIEALIETrO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHue wu300paKEHUNH TOYKM W OTpe3Ka NpsSMOM B
cOOMpaIOIIMX U PACCEMBAIOIINX JTUH3AX U UX CUCTEMaX.

Ontuyeckue npudopsl. Paspemaromas crnocoOHOCTh. ['Ma3 kak onTudeckas
cucrema.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUYECKON ONTUKH.

Bonnosas ontuka. Uutepdepenius cera. KorepeHTHbIE HICTOYHUKH. Y CIOBUS
HaAOJII0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
KOT'€pEHTHBIX HCTOYHUKOB. [IprMeps! Kitaccnyeckux HHTEPPEPEHIIUNOHHBIX CXEM.

Hudpakus csera. JudpakunonHas pemérka. Y cioBrue HaOMIOIEHUS TIaBHBIX
MaKCUMyMOB TMpU TaJCHUA MOHOXPOMATHYECKOro CBeTa Ha Au(pakurOHHYIO
PEIETKY.

[Tonspuzanus cBera.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI: OYKH, JIYIA,
nepuckor, ¢oToannapar, MHKPOCKOI, MPOEKIMOHHBIN ammapaT, MNPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanne npesioMieHNs CBETA.

Habntoienne noaHoro BHyTpEeHHEro oTpakeHus. Mojieab CBETOBOA.

Hccnenoanne xola CBETOBBIX MYYKOB YEPE3 IUIOCKOMAPAIIIENbHYIO MJIACTUHY
U IPU3MY.

HccnenoBanue cBOMCTB U300paKeHH B TUH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue natepdepeHmm cBeTa.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu ceera.

Nzydenne nudpakIMOHHON peréTKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGnronenue nucnepcuu cBera.

Ha6nronenue nossipusaivu cBeTa.

[IpumeHeHre MOASIPOUIOB IJI U3YUYCHUSI MEXaHUUECKUX HAIIPSKEHUMN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSA OT BelllecTBa (Ha mpuMepe
KUJIKUX JIMH3).

N3mepenrie GoKyCHOTO pacCTOSIHUSL PACCEUBAIOIIUX JIMH3.

[TonyyeHnue n300pa’keHus B CUCTEME U3 TIOCKOTO 3epKaja U JTUH3bI.

[Tomy4yenue n300pa’keHUs B CHCTEME U3 IBYX JIMH3.

KoncTpynpoBanue TeIeCKONMYECKUX CUCTEM.

Ha6nronenue audpakuuu, tHTEpPEPEHIIMH U MOJISPU3ALMN CBETA.

N3ydenue noyisipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAJIEKTPHKA.

N3yuenue unTephepeHInm JIa3epHOro U3IyYeHHS Ha IBYX IIEIsX.

Ha6nronenue nucnepcun.

Habmonenue u nuccnenoBanue 1uppakinoOHHOTO CIEKTpa.

N3mepenue IrHbI CBETOBOW BOJIHBI.

[lonydyeHue crekTpa HM3Iy4YEHUs CBETOAMOAA MPU MOMOIIM AUPPAKIUOHHOU
PELLIETKH.

Pasznen 6. OcHOBBI crielIHAJILHON TEOPHH OTHOCUTEIbHOCTH.

I'paHuiel MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. IlocTynarsl crienuaibHOU
TEOPUU OTHOCUTEIBHOCTHU.

[IpocTpancTBeHHO-BpeMeHHON uHTepBall. [IpeobpazoBanus Jlopenua. YcinoBue
NPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJIEHUE BpPEMEHU U
COKpAILICHUE JIJTNHBL.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3p MacChl C DHEPIrUE€M M UMILYJIbLCOM PEISATUBUCTCKOW YACTHUIBI. DHEPrus
MOKOSI.

TexHuueckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCH: CIYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsi>KEHHBIX YaCTHII.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

Onpenenenre UMIYJIbCa U SHEPTUU PEIATUBUCTCKUX YacTHI] (1o doTorpadusim
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TIOJIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaaphno-601n060ii oyaausm.

PaBHOBecHOE TEIJIOBOE H3JIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOro Tena).
3akoH cMmemenus Buna. 'nnore3a [1nanka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdext. Ombiter A. I'. CromeroBa. 3akoHbl (hoTodddexra. YpaBHEeHUE
OiamTeitHa 11 hotodddexra. «KpacHas rpanuinay Gotodrddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COIOTHO MOTJIOIIAOIILYIO
1 abCOJIOTHO OTpaxkarouryto nopepxHocth). OnbiTel I1. H. Jlebenena.



BosHoBbIE cBOMCTBaA yactul. Bomnnsl ne bpois. [nuna BonHsl ne bpoins u
pa3Mepsl 00JIaCTH JIOKATU3alluu JBUXKYIIEeics yacTulibl. KopimycKyasipHO-BOJIHOBOM
ayanu3M. Judpakiuus 31eKTpOHOB Ha KPUCTAILIAX.

Creuuduka uzmepeHuii B Mukpomupe. COOTHOLIEHHS HEONpeneIEHHOCTEN
I'eiizenoepra.

TexHudeckrue yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: CIIEKTPOMETD,

doTornemMeHT, (HOTOMATUYMK, TYHHEIbHBIH MHMKPOCKON, COJHE4YHas Oarapes,
CBETOAMOI.

Hemoncmpayuu.
®oT03(¢heKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHemHETo (GoTodddekTa.

HUccnegoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IMOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauo.
Conneuynas Oarapes.
Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.
Uccnenosanue ¢portopesnucropa.
N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus pororddexra.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.
Tema 2. @u3zuka amoma.
OnbITel MO WCCIEAOBaHUIO CTpoeHUs aroma. l[lmanerapHas mojenb aroma
Pesepdopna.
[Toctynatel bopa. U3nydyenune u nornouieHue (OTOHOB MpHU MEPEXOE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
Bunbl cnexktpoB. CrieKTp ypOBHEW 3HEPIHH aTOMa BOAOPO/IA.
CnoHTaHHOE U BBIHYKJIEHHOE U3TydyeHue cBeta. Jlazep.
TexHuyeckre yCTpOWCTBA U TEXHOJOTUYECKHE TMPOLECCHI: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.
Hemoncmpauyuu.
Mopnens onsita Pesepdopra.
Habmonenue nuHedvaTbIx ClieKTPOB.
YCTpONCTBO U IEMCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHLI.
Onpenenenre NIMHbI BOJHBI JJA3€PHOTO U3TyYECHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npaKmMuKym.
Hab6nronenue nmuHeiyaToro cnexTpa.
Hccnenoanue crekTpa pa3peKEHHONO aTOMapHOTO BOJOPOJA M H3MEpPEHHE
noctosiHHON Punbepra.

Tema 3. Duzuka amomMHo20 A0PA U INEMEHMAPHBIX YACMUY,.



Hyxnonnas mopens siapa ['eiizenOepra—MBanenko. 3apsm smpa. MaccoBoe
qucio sapa. M3oTomnst.

PagmoaktuBHOCTh. Anb(a-pacnan. OIEKTPOHHBII U TO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nydeHue.

3aKOH paJAMOAKTUBHOrO pacnaaa. PaavoakTUBHBIE H30TONBI B IPUPOJIE.
CBoiicTBa HMOHU3HUPYIOLIErO W3JIy4eHHs. BiusHuE paguoakTUBHOCTH Ha >KHUBBIC
opranu3mbl. EcrecTBenHbIi QoH uznyuyenus. JJozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Anepnsie peakiuu. Jlenenue u cunres saep. AnepuHsie peaktopsl. [IpoGiemsr
YIPaBISEMOT0 TEPMOSIAEPHOTO CUHTE3a. JKOJIOTMYECKHUE ACTIEKTHI PA3BUTHUS AICPHON
SHEPreTUKH.

MeTtonbl perucTpauuu U UCCIIEI0OBaHUS 3JIEMEHTAPHBIX YACTHII.

Q@yHAaMEHTAJIbHBIE  B3aMMOJCUCTBUS. bapuoHbI, ME30HBI M  JIEOTOHBL.
[IpencraBnenune o CtannaptHol Moaenu. KBapk-TriirooHHas MOAENb aJpOHOB.

®uzuka 3a npenenamu CrangapTHoid Moxaenu. TémHas martepus U TEMHAas
SHEPTHUsL.

EnuncTBO usnyeckoil KapTUHBI MUpA.

TexHuyeckre yCcTpOMCTBa M TEXHOJOTMYECKUE MPOLECCHI: AO3UMETP, KaMmepa
BuiibcoHa, siiepHblil peakTop, TEPMOSIEPHBIA peakTop, aToMHas OoMOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (POHA € UCMOJIB30BAHUEM JJO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTHS acTpoHOMHHM. lIpHknazmHOEe M MHPOBO33PEHUYECKOE 3HAUEHHUE
actpoHomMuu. IIpuMeHMMOCTh 3aKOHOB (DU3UKU i OOBICHEHHS MPHUPOIBI
KOCMHUYECKUX 00BEKTOB.

Meronbl  aCTpOHOMHUYECKHUX  HccienoBaHUl. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTENIECKOIbI, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3nus, Spkue 3BE3IbI, IUIAHETHI, UX BHIUMOE
JIBUKECHUE.

ConHeuHas cucrema.

Connue. Conneunast akTuBHOCTb. MlcTrounuk sHeprun CosiHIla U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMMa «CHEKTpaJbHBIA KIACC —
CBETHUMOCTb». 3BE3Mbl TJIaBHOW TIOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» IS 3BE3] TJIABHOM MOCJEN0BATENBHOCTH. BHYTpEHHEE CTpOEHHE 3BE3 .
CoBpeMeHHbIE TIPEACTABICHUS O MPOUCXOXKICHHM W 3Boitonuu CoyiHIA U 3BE3N.
Drarnbl )KU3HU 3BE3.



Mneunsiii [lyte — nHama [amaktuka. [lonoxkenue m nBwxkenue CoaHua B
l'anaktrke. Tunbl ramakTuk. Panguoranaktuky u kBasapel. UEpHbIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmpenne Bceenennoi. 3akon Xa006sa. PasOeranue rajiakTuk.
Teopus bonbioro B3peiBa. PEIMKTOBOE U3ITyUEHUE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenuas.

HaGmtonenust 3BE31HOTO HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM
KOMIIBIOTEPHBIX NMPUIIOKEHUH JUIsl ONPEEIICHUS MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOro NOJIYIIAPUS U IPKHUE 3BE3/IBI.

Habmonenus B Teneckon JIyHbl, TiIaHeT, TYMaHHOCTEH U 3BE3IHBIX CKOTICHUH.

DU3NYEeCKUI MPAKTUKYM.

Crioco0bl u3MepeHus: (pU3NYECKUX BEJIUYMH C UCIIOJIB30BAHMEM aHAJOTOBBIX U
U(QPOBBIX H3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEJIbHBIE MOTPEUIHOCTH HU3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTrPeLIHOCTEN.

IIpoBeneHne  KOCBEHHBIX  U3MEPEHUM,  HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MyecKuX BEIWYWH, IPOBEpPKa NPEMIOKEHHBIX THUNOTe3 (BBIOOp U3 pador,
OMHCAaHHBIX B TEMAaTHUYECKHUX pa3fenax «YUeHUYECKUH SKCIIEPUMEHT, J1abopaTOpHbIE
paboThl, IPAKTUKYM)).

O06o01maronee NOBTOPEHUE.

O0o001eHne 1 cucTeMaTH3alusl COAEpP)KaHUS paslieloB Kypca «MexaHukay,
«MonekynspHas pU3nMKa U TepMOJUHAMUKA», «DIeKTpoauHaMuka», «Konebanus u
BOJIHBD), «OCHOBBI ClleMAIbHON TEOPHUH OTHOCUTEIBHOCTHY, «KBaHTOBas Qu3ukay,
«IIeMEHThI ACTPOHOMHH U ACTPODUZUKI.

Ponb pu3smku u acTpOHOMUHN B IKOHOMUYECKON, TEXHOJIOTUYECKOM, COLIMAIBHOM
U 3TUYECKON cdepax NesATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOM  HAay4yHOM  KapTUHE  MHpA, 3HAYEHHE  ONMCATEIIbHOMU,
CUCTEMATU3HUPYIOIIECH, OOBICHUTEIBHON U MPOTHOCTUYECKOW (PyHKUMN Pu3ndeckon
TEOpUH, POJib GU3NYECKON Teopur B (OPMHUPOBAHUU MPEACTABICHUN O PU3NUECKOM
KapTUHE MHUpPA, MECTO (PU3NYECKOM KAPTHUHBI MHpa B OOILEM psAly COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX IIPEACTaBICHUM O IPUPOLE.

MexnpeaMeTHbIe CBA3M.

Nzyuenne kypca ¢pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢
y4E€TOM COACPKATEIBHBIX MEKIIPEAMETHBIX CBA3€H € KypcaMHM MaTE€MAaTHKW,
OMOJIOTMH, XUMHUH, Feorpaduu U TEXHOJIOTUH.

Meosiwcnpeomemnule nOHAMUA, C6A3ZAHHbBIE C UYUEHUEM MEMO0008 HAYYHO20
no3HaAHUA: SBICHUE, HAY4YHBIA (akT, TUMOTe3a, (QU3MYecKas BEIUYMHA, 3aKOH,



Teopus, HAOMIOJEHUE, OSKCIEPUMEHT, MOJCIMPOBAHUE, MOJIeTb, H3MEPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopus.

Mamemamuka: pelieHUWE CHUCTEMBl YpPaBHEHUU. TpPUTOHOMETpHUYECKHUE
(YHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJECTBO. BEKTOpbl M KX NPOEKUHH HA OCH KOOPJIMHAT, CJIOXKEHHE BEKTOPOB.
[IpousBogubie sneMeHTapHbix GyHKUuA. [IpusHaku m1omoOUs TPEyroabHHUKOB,
oTpesieNieHUE IUIOMAAN MITOCKUX (QUTYyp U 00bEMa Tell.

Buonozua: »>nextpuueckue SIBIEHHS B JKUBOW MpPUPOAE, KoJjedaTeabHbIE
JABVOKEHHUST B OKMBOM MPUPOJE, DKOJOTMUYECKUE PHUCKH TpPU MPOU3BOJACTBE
AJIEKTPOPHEPIUH,  INEKTPOMArHUTHOE  3arpsA3HEHME  OKpYXKallled  cpenpbl,
yJIbTPa3ByKOBasi AUATHOCTUKA B MEUIIMHE, ONTHUYECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumusa: cTpoeHHEe aTOMOB M MOJIEKYJI, KpUCTAJNIHYEeCKasi CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAIUIMUECKON PEIETKH, CIIEKTPAIbHbBIN aHAIU3.

TI'eozpagpua: marauTHbIE 1OJIFOCAa 3€MIIM, 3aJ1€KU MAarHUTHBIX Py, GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: TpUMEHEHHE TMOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTPOJABHUraTeNb SIKOOHM, reHepaTop MEePEeMEHHOr0 TOKa, WHAYKIIMOHHAs IeYb,
JUHUM DJIEKTpoNepenay, JIEKTPOABUraTellb, pajaap, pPaaiuoONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-neub, ynbTPa3BYKOBas JAMArHOCTUKA B TEXHHKE,
MPOEKIMOHHBINA anmapaT, BOJIOKOHHAS OMNTHKA, COJHEYHas Oarapesi, CIyTHHUKOBBIC
NPUEMHHUKH, SIEpHASI SHEPTETUKA U SKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUA.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUS yueOHOTO npeaMera «DU3nKay JOJKHBI
OTpaxxaTb TOTOBHOCTb K  CIHOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  yOEKIEHUN,  COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO O0O0IlecTBa, pPACIIMPEHUE >KU3HEHHOTrO
ONBITA U OMNbITA JIEITEIBHOCTH B IPOLECCE peaiM3alydyd OCHOBHBIX HaIlPaBICHUI
BOCIHUTATEIBHOMN JAESITEILHOCTH, B TOM YUCJIE B YaCTH:

rPa’kIAHCKOT0 BOCTIUTAHMS:

e c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIMH O0YYaOIIErocs Kak aKTUBHOTO
¥ OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOILICYEIOBEYECKUX TI'yMAHUCTHUYECKUX H
JEMOKPaTUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX IPakIaHCKOIO
oOlecTBa, ydacTBOBaTh B  CaMOYIpaBIE€HUHM B  00pa3oBaTENbHOU
OpraHH3aluy;

e YMEHHME B3aMMOJICHCTBOBATh C COUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBHUH
¢ UX (PYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU ESITEIHLHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUA:

e cOPMUPOBAHHOCTH POCCUICKON IPaXXIAHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBE/ICHNUS,

e CIIOCOOHOCTH OIICHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC pPEIIEHUS,
OpPUEHTUPYSICh Ha MOpPAJbHO-HPABCTBEHHBIE HOPMBI M I[EHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOIO BKJIa/a B MOCTPOCHUE YCTOMUMBOTO OyayIIETO.

3CTETUYECKOT0 BOCIIUTAHMSA:

e 3CTETUYECKOE OTHOLIEHUE K MHUPY, BKIIIOYasl 3CTETUKY HAyYHOI'O TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIUTAHMSA:



MHTEPEC K pazau4HbIM chepam npodeccruoHaNIbHON NEesSTEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW M TEXHHUKOU, yMEHHE COBEepILIaTh OCO3HAHHBIN
BbIOOp Oynymiedt mpodeccuu M peain30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE
IUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMO00pa30BaHUIO B 00JIaCTH
(bU3MKYN HA IPOTSHKEHUH BCEH KU3HU.

IKOJOTINYECCKOI0 BOCIIMTAHUA:

C()OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYPBl, OCO3HaHUE TIJI00AJIBHOTO
XapakTepa 3KOJOTUYECKUX POo0IIeM;

IUIAHUPOBAaHUE U OCYLIECTBICHUE JEWCTBUM B OKpYXaloLEeHd cpene Ha
OCHOBE 3HaHUS LIEJIEH YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

pacIIMpEeHne OIbITa JEATENBHOCTH HKOJOTMYECKOM HAIPABIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (PU3HKE.

HEHHOCTH HAYIHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4eHUs (U3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
Bba3oBble Jiornueckue 1eiicTBUA:

CaMOCTOSTENIbHO  (popMynuMpoBaTh U aKTyallu3UpOBaThb  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LU JEATeNbHOCTH, 3a/laBaTh NapaMeTpbl U KPUTEPUH HUX
JIOCTUKEHUS,

BBIABJISITh 3aKOHOMEPHOCTHM U MPOTHUBOPEYUS B  paccMaTpPUBAEMbIX
(bu3NYECKUX SIBICHUSIX;

pa3zpabaThiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHaIM3a MMEIOIIMXCA
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb  KOPPEKTHUBBI B  JI€SITEIBHOCTh, OILICHUBATh COOTBETCTBHUE
pPE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCJIEICTBHUI J1€ITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBUSIX PEAIbHOIO,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIICHUE TIPH PEIICHUH KU3HEHHBIX MMPOOIIEM.

Ba3oBble ucciieqoBareLCKHe JeCTBUSA:

BJaJIeTh HAyYHOH TEPMHUHOJIOTHEH, KIIOYEBHIMU MOHATUSIMU U METOJaMHU
(bu3MYeCcKOl HAYKH;



BJIa/IETh HaBBIKAMH y4€OHO-UCCIIEOBATENBCKON U MPOSKTHON IEATEIbHOCTH
B oOnactu (M3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pelIeHHs 3a1ad (PU3HUECKOro COAEp>KaHus, MPUMEHEHHUIO
Pa3NIUYHBIX METOAO0B O3HAHUS;

BIAJETh BHJAMH JEATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETALMH, TTPEOOPA30BAHUI0O U MPUMEHEHHUIO B Pa3IMUYHBIX y4eOHBIX
CUTyalusiX, B TOM 4YHCIIE€ NPU CO3JaHUH Yy4eOHBIX MPOEKTOB B 00JacTH
bu3uKy;

BBISBIISITh PUYUHHO-CIICACTBEHHBIE CBA3M M aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PELICHNS, HAXOIUTh apTyMEHTHI JUIs JOKa3aTelbCTBA
CBOMX YTBEPXKACHUH, 3a7aBaTh MapaMeTPbl U KPUTEPHUH PEILICHUS;
aHAJIM3UPOBATh TMOJYYCHHBIE B XOJI€ PpELICHUS 3aJauyd  pPe3yibTaThl,
KPUTUYECKH OIICHMBATh MX JOCTOBEPHOCTH, IMPOTHO3UPOBATH M3MEHEHUE B
HOBBIX yCJIOBUSIX;

CTaBUTh M (OPMYIUPOBaTH COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
AESITeIbHOCTH, B TOM YHCIIE€ IPU U3YYCHUU (DU3HKY;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TIEPEHOCUTh 3HAHUS 1O (U3UKE B MPAKTUYECKYI0 00JacThb
KU3HENIeATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE UJIEU, TIpeJIaraTh OPUTHHAIbHbBIE TOJXOAbI U PEIICHHUS;
CTaBUTb POOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHNUS.

PabGora ¢ undpopmaumeii:

BJIAJIETh HAaBBIKAMHU MOJIY4YEHUs] MH(POpMaALUU (PU3MUECKOIO COAECPKAHUS U3
VMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIIATh MOUCK, aHAIU3,
CUCTEeMATHU3alMI0 W HWHTEPHIpeTanuio HHOOPMALMU Pa3TUYHBIX BHUIOB H
(bopM npecTaBiIeHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIONIb30BaTh  CpeICcTBa MH(MOPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTMd B pELIEHWUM  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX H
OpraHM3allMOHHBIX 3a7ad C COOMoJeHNeM TpeOOBaHUN 3PTOHOMHKH,
TEXHUKU O€30IacHOCTH, TUTUEHBI, PECypcocOEpeKeHusl, IPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHUs B Pa3iIMYHBIX (QopmaTax C
yu€TOM Ha3HayeHHs WHQPOpPMalMU U 1EJeBOil ayIuTOpuHu, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aLUH.

KoMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS:

OCYUIECTBJISATh OOIIEHHE Ha ypokKaXx (U3UKK U BO BHE-ypOUHOU
NEATEIIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CHUTyallMd W CMST4aTh
KOH(JIUKTBI;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaTbHON
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOIIHUX
MHTEPECOB M BOBMOXKHOCTEH Ka)KJI0TO YJieHa KOJUIEKTUBA;

NpUHUMATh €M COBMECTHOM  JIeSTeNIbHOCTH, OpPraHHU30BbIBATH U
KOOPIMHUPOBATH NEHCTBHS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH JIEHCTBUM,
pacnpenenaTb pojau ¢ y4éTOM MHEHUN YYaCTHHKOB, 00CYXIaTh pe3ybTaThl
COBMECTHOI paboTHlI;

OLIEHMBAaTh Ka4yecTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMAaHIbl B
o0IIMii pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE IPOEKTHI, OLIEHWBATh HWJEU C TO3UIMH HOBU3HBI,
OpPUTHHAIILHOCTH, MPAKTUYECKOIN 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE TIOBEICHUE B Pa3IUYHBIX
CUTYyalMsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUMATUBHBIM.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YYeOHbIe 1eliCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATENbHYIO AESITEIbHOCTh B 00JACTH
GU3MKM U aCTPOHOMUHM, BBISBIATH MPOOJIEMBI, CTaBUTh M (OPMYIHPOBATH
COOCTBEHHBIE 3a]1auu;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUS PACYETHBIX M KaueCTBEHHBIX
3aja4, TJIAH BBIMIOJHEHHUS MPAKTHYECKOH paboOThl C YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHU;

JaBaTh OLIEHKY HOBBIM CUTYAIHIM;

pacumMpsATh paMKi y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MIPEANOYTCHUNH;
JeNnaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpOBAaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JPYIUIUH B 00JacTH
¢u3MKK, MOCTOSHHO TMOBBIIIATE CBOM 00pa30BaTENbHBIM M KYyJIbTYpHBIN
YPOBEHb.

CaMOKOHTpOJIL, IMOIHUOHAJIbHbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTHBLEI B ACATCIIbHOCTD,
OLCHNBATb COOTBETCTBUC PC3YJIbTATOB LIC/IAM,



e BJIAQJCTh HABBIKAMU  II03HABATEIHLHOW  pEeQUICKCHH KaK  OCO3HAHUS
COBEpIIIACMBIX JICWCTBUHA W MBICIIUTEIBHBIX TPOIECCOB, X PE3yJIbTaTOB H
OCHOBaHMI;

e HCIOJIb30BaTh MPHUEMBI pedIeKCUU AJIs OIIEHKH CHTYaIlH, BEIOOpA BEPHOTO
pEIICHNUS;

e yMETh OIICHMBATh PHUCKH M CBOEBPEMCHHO NPHHHMATH PEIICHUS 0 WX
CHIDKCHUIO,

e TPUHMMATh MOTHUBBI W apryMEHTBl JPYTHMX TMpPU aHaju3e pe3yJbTaToB
JESITeIbHOCTH;

e TIPUHHUMATH Ce0sl, MOHUMAas CBOU HEJAOCTATKU U IOCTOMHCTBA,;

e TIPUHMMATh MOTHUBBI W apryMEHTBI JPYIHMX IPU aHaJIW3e pPe3yJbTaToB
JCATCIILHOCTH;

e TpHU3HABAThH CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B mpomecce nocTHKEHHS JMYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMPOTPaAMMBI 10
bu3mke IS ypoBHS  cpemHero oOmiero  o0pa3oBaHHMS Y  OOYYarOIIMXCS

COBEPILIEHCTBYETCS OYMOIMOHABHBIH WUHTEJUICKT, IpeIoIararoImui
c(OPMUPOBAHHOCTb:
e CaMOCO3HaHWUS, BKJTFOUYAIOIIIETO CIIOCOOHOCTH TIOHMMATh CBOE

AMOILMOHAIBHOE COCTOSHHE, BUAETh HAMpaBJICHUS PA3BUTUS COOCTBEHHOM
HMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOpPETYJIMPOBaHUS, BKIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHC K
OMOLMOHAIBHBIM H3MEHEHUSIM M TMPOSBIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBALIMH, BKIIOYAIOMIEH CTPEMIICHUE K TOCTHXKEHUIO IENU U
yClexy, ONTHMHU3M, WHHUIMATUBHOCTb, YMEHHUE JEHCTBOBAaTh, HCXOIA W3
CBOUX BO3MOKHOCTEH;

e DMIIaTUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBATh €r0 MpPH OCYIIECTBIECHUWU OOIIEHHS, CHOCOOHOCTH K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

e COIMAJIBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIOCOOHOCTH  BBICTpAaUBaTh
OTHOLICHHUS C JAPYTUMH JIOAbMH, 3a00TUTHCA, NPOSBIATH HUHTEPEC U
paspemiatb KOHQIJIUKTHL.

I[MPEAMETHBIE PE3VJIBTATBI

K xoniy o0yuyenus B 10 knacce npeIMeTHbIE pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:



MOHUMATh  POJIb  (PU3MKK B  DKOHOMHYECKOW,  TEXHOJOTHYECKOM,
AKOJIOTUYECKOM, COIMATBLHON M 3TUUECKON cepax NesaTeTbHOCTH YeIOBEKa,
pOJIb M MECTO (PU3MKH B COBPEMEHHON HAyYHOW KapTHHE MHpa, 3HAUCHUE
OmMcaTebHON, CUCTEMATU3UPYIOIEH, OOBICHUTEILHON U MTPOTHOCTUYECKOM
byHkuMii puU3nYecKol TEOpUUM — MEXaHUKH, MOJIEKYJSpHOW (U3uKu u
TEPMOJUHAMHUKH, POJb  (pu3mueckod  Teopurn B (POPMUPOBAHUU
MpeCTaBICHU O PU3NUECKON KapTUHE MUPA;

pasnuyaTh YCJIOBHUS IPUMEHUMOCTH MOJENe PU3nYecKuX Tel U MPOILIECCOB
(sBNeHUI): WHEpUUalbHAas CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJO,
MaTepualibHas TOYKa, PAaBHOYCKOPEHHOE IBUXKEHHE, CBOOOJHOE MajieHHe,
abcomoTHO ympyras jaedopMmaiusi, aOCOMIOTHO YIPYyroe u aOCOJIOTHO
HEYIIPyroe CTOJIKHOBEHMS, MOJENM Ta3a, KUIAKOCTH U  TBEPAOTO
(KpUCTAJNTMYECKOr0) Teja, WIealbHBI Ta3, TOUYEUHBIN 3apsjl, OJHOPOAHOE
ANEKTPUUYECKOE T10JIE;

pa3nuyath YCIOBUA (TpaHHIbI, OOJACTH) NPUMEHUMOCTH (HU3MUECKUX
3aKOHOB, MOHMMATh BCEOOIIMU XapakTep (yHAAMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH MCIOJIb30BAHMS YaCTHBIX 3aKOHOB;

aHAIM3UpOBaTh U OOBACHITH MEXAHUYECKHE TIPOLIECCHl U SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKU (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBIKEHUS, (QOpMyJbl KHUHEMAaTUKH PABHOYCKOPEHHOTO
ABWOKEHUsI, TpeoOpazoBaHusi lamumes O CKOPOCTH M TEpeMelleHus,
3aKOHbl HpIOTOHA, MPUHIIMIT OTHOCUTENBHOCTH | anuies, 3akOH BCEMUPHOTO
TATOTEHHUSI, 3aKOHBI COXPAHEHHS UMITYJIbCA U MEXAHUYECKOW PHEPIUH, CBA3b
paboOThI CUJIBI C U3MEHEHUEM MEXaHUYECKON PHEpPruu, YCIOBUS PABHOBECHUS
TBEPJOrO Tejia), MPU STOM HCIOJIb30BATh MAaTEMATHYECKOE BBIPAXKECHHE
3aKOHOB, YKa3blBaTb YCJIOBUA TNPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeoOpazoBanuii ["anumesi, BTOporo u Tperbero 3akoHoB Hbpl0TOHA, 3aKOHOB
COXpAaHEHUS HMIYJbCA M MEXAaHMYECKOM HHEPruH, 3aKOHA BCEMUPHOTO
TATOTEHUS;

aHAJIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, HCIONb3YS
ocHoBHble TmonokeHuss MKT u  3akoHbl MOJEKyIsipHOW (U3UKH U
TEPMOJMHAMHUKU  (CBSI3b  JIaBJIGHUSI WJACAIBHOTO Tra3a CcoO CpelHeu
KMHETUYECKOW SHEpPruer TEIJIOBOTO JBWKEHUS M KOHLEHTpALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CpPEOHEW KHHETUYECKOU
DHEPrued TEIUIOBOIO IBW)KEHUS €r0 YacTHULl, CBA3b JABJICHUSA HUACAIBHOTO
raza ¢ KOHIICHTpAllMEd MOJIEKYJ W €ro TEeMIEpAaTypol, YypaBHEHHUE
MenpneneeBa—KnamneiipoHa, TMepBbIi  3aKOH  TEPMOAMHAMUKH,  3aKOH
COXpaHEHUs PHEPruu B TEIUIOBBIX IIpolleccax), MpPU ATOM HCIOIb30BAThH



MAaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTb YCIOBHS IPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knanenpona;

aHAJIM3UPOBATh U OOBACHATH DIEKTPUUECKUE SIBJICHUS, UCIIOIb3YysI OCHOBHBIC
MOJIOKEHUS M 3aKOHBl  DJIEKTPOAMHAMUKH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO OIS, IPUHLUII CYNIEPIIO3UIINH MIEKTPUUYECKUX ITOJIEH,
IIPX OTOM YyKas3blBasg YCJIOBUA NPUMEHMMOCTH 3akoHa KyionHa, a Takke
NPAKTUYECKN BAXKHBIE COOTHOIIECHUS: 3aKOHbI OMa JIsl ydacTKa UEeNd U JUIs
3aMKHYTOM  DJJIEKTPUYECKOW 1enu, 3akoH Jxoyns—Jlenua, mpaBuia
Kupxroda, 3akonst @apazes ais 31€KTPOIn3a);

OMHCHIBATh (PU3UYECKHUE TIPOILECCHl W SIBICHUS, WCIOJNB3Yys] BEIMYMHBIL:
IIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIC T€Ja U CUCTEMBI TEJ, CHJIA,
MOMEHT CHWJIbI, JJaBJIICHUE, NOTEHIMAJIbHASL DHEPIUSl, KUHETUYECKAsT SHEPIus,
MeXaHU4ecKasi Heprus, paboTa CHIIbI, LIEHTPOCTPEMHUTEIILHOE YCKOpPEHHUE,
CUJa TSDKECTH, CHJIa YOPYINOCTH, CHUJA TPEHUS, MOLIHOCTb, JHEPIHs
B3aMMOJICHCTBHS Tena ¢ 3eMiIéld BOMMU3HM €€ MOBEPXHOCTH, SHEPTUS YIPYToi
aepopMaui MPY>KUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAs TemIepaTypa
Tena, paboTa B TEPMOJUMHAMUKE, BHYTPEHHSAS DSHEPrusi UACAIbHOIO
OJIHOATOMHOTO Ta3a, padoTa HACATbHOTO ra3a, OTHOCUTEIbHAs! BJIAKHOCTh
Bo3ayxa, KIIJl waeanbHOro TEMIOBOrO MABUTATENsA; JJIEKTPUUECKOE IOJIE,
HaINpsUKEHHOCTDh  DJIEKTPUYECKOIO IO, HANPSHKEHHOCTH IOJISI TOYEYHOTO
3apsiia WM 3apsOKEHHOrO 1apa B BaKyyMe€ M B JMAJIEKTPUKE, MOTEHUIHAI
ANEKTPOCTATUYECKOTO TMOJIs, Pa3sHOCTh IOTEHIIMAJIOB, JJIEKTPOABMKYIIASL
Cuja, Cuja TOKa, HaIpsKEHHE, MOIIHOCTh TOKA, JJIEKTpUYECKas EMKOCTh
IIJIOCKOTO KOHJIEHCATOpa, CONPOTHBIICHUE y4acTKa LETIH c
IIOCIEAOBATEIbHBIM U IApPaJUICNIbHBIM COCIMHEHUEM PE3UCTOPOB, JSHEPIUs
ANEKTPUYECKOTO MOJISI KOHAEHCATOPa;

OOBACHITH OCOOEHHOCTH NPOTEKaHUsS (PU3NUECKUX SIBJICHUN: MEXaHUUYECKOe
JNBWKCHUE, TEIJIOBOE JBM)KECHUE YACTHI] BEIECTBA, TEINIOBOE PAaBHOBECHE,
OpoyHOBCKOE JBHXKEHHE, TUPPy3usi, UCTIapeHHUEe, KUTICHHE W KOHJEHCAIHs,
IUIABJICHWE W KPUCTAJUIM3AlMs,  HAIPABJICHHOCTb  TEIUIONEpENayu,
ANEKTpU3aLMs TeJl, SKBUINOTEHUMAIBHOCTh IMOBEPXHOCTU 3aPSHKEHHOTO
IPOBOJIHUKA;

MPOBOANTH MCCIEAOBAHNE 3aBHUCHUMOCTH OJIHOM (DU3NYECKON BEIUYUHBI OT
OPYroM C UCIIOJIB30BAHUEM IPSMBIX U3MEPEHUM, IPH ITOM KOHCTPYUPOBATh
YCTAaHOBKY,  (DUKCUPOBAaTh  PE3yJNbTaTbl  MOJYYEHHOM  3aBUCHUMOCTHU
¢u3MYecKuX BEIMYMH B BuAE TIpaduKoB C Y4ETOM aOCONIOTHBIX
NOTPELIHOCTEN U3MEPEHHUI, IETIaTh BBIBOIBI IO pE3yJIbTaTaM UCCIEIOBAaHHUS;



IPOBOAWTh KOCBEHHbIE W3MEpPEHUs (U3HUECKUX BEJIMYUH, TPU ITOM
BbIOMpATh ONTUMANBHBIA METOJ HW3MEPEHHs, OLIEHHWBAaTh Aa0OCOJIIOTHBIE U
OTHOCHUTENBHBIE IOTPEIHOCTH IPSAMBIX U KOCBEHHBIX U3MEPEHNUN;
IPOBOJUTH OMNBITHI MO IMPOBEPKE IPEMIOKEHHONW TMIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMpaATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATH
IIOJyYEHHBIE PE3YyJbTaTbl W JENaThb BBIBOJ O CTaTyCce NPEJIOKECHHOU
TUIIOTE3B;

co0nroaTh npaBuia 0€30MaCHOrO TpyJAa MPU NPOBEACHUM HCCIEAOBAHUN B
pamKax y4eOHOro DKCIIEpUMEHTA, IIPaKTUKyMa " yueOHO-
UCCJIEIOBATEIbCKOM M TNPOEKTHOM JEATEIBHOCTH C  HCIIOJIB30BAaHUEM
M3MEPUTENbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0OBAHUS;

pemars pacy€THbIC 3aJa4yd C SIBHO 3aJaHHOM W HESABHO 3aJaHHOU
¢u3nueckoil MoJEeNbI: Ha OCHOBAaHMM AaHAJM3a YCJIOBHUA OOOCHOBBIBATbH
BbIOOp pU3MUECKON MOJEIN, OTBEUAIOLIEH TpeOOBaHUAM 3a7auu, IPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAaThl (PU3NYECKUX TEOPHM MpH
WCIIOJb30BaHUA MATEMATUYECKUX METOJOB pPEIIEHUs 3a1ad, NPOBOIUTH
pacy€Tbl HA OCHOBAHWM MMEIOINXCS JAHHBIX, aHAJIM3UPOBATh PE3yJIbTATHI U
KOPPEKTUPOBATH METO/bI PELICHUS C YYETOM IOJTYyYEHHBIX PE3YNbTATOB;
pelIaTh KaueCTBEHHbIE 3aJ]aul, TPEOYIOLME PUMEHEHNS 3HAHUHN U3 Pa3HbIX
pa3enoB Kypca (pU3UKHY, a TAKKE HHTETPALUU 3HAHUN U3 IPYTUX MPEAMETOB
€CTECTBEHHO-HAyYHOI0  LHKJA: BBICTPAaUBATh  JIOTMYECKYI0  LEMOYKY
pacCyXKJIEHUH C ONOpPOM HA HW3YYEHHBIE 3AaKOHBI, 3aKOHOMEPHOCTU H
(buznueckue sBICHMS;

UCIOJb30BaTh TEOPETHMUECKUE 3HAHUA JUIsl  OOBSICHEHHS OCHOBHBIX
MPUHLIMIIOB PaObOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOLIECCOB;

IPUBOJUTH PUMEPHI BKJIaAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MIPOLIECCOB OKPY>KAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3UPOBATh M OLIEHWBATH IMOCIEJCTBUS OBITOBOW M MPOU3BOJCTBEHHOM
AESTEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3NYECKUMHU TPOIECCAMU, C
HO3ULMM 3KOJIOTMYECKON O€30I1aCHOCTH, MPEACTABICHUI O palMOHAIBHOM
IPUPOAOIIONB30BAHNN, A4 TAaKK€ Pa3syMHOM HCIIOJIb30BAHUM JOCTHUKECHUN
HAyKHU ¥ TEXHOJIOTHH JIJIsl JajdbHEHIIero pa3BUTUS Y€JI0BEUECKOro O0IIeCTBa;
OPUMEHSTh pa3jNyHble CIocoO0bl paboThl ¢ uHGOpManuenn (U3NYECKOTO
COJEp)KaHUsl C  HUCIHOJB30BAHUEM  COBPEMEHHBIX  MH(MOPMALMOHHBIX
TEXHOJIOTHI, MPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH(MOPMALMOHHbIE
TEXHOJIOTHM JJIs [IOUCKA, IepepadOTKU U MPENbABICHUS yueOHOW U HAy4HO-
NOMyJISIpHOM ~ MH(OpMalMM,  CTPYKTYpUPOBAHHUA U HHTEPHpPETALUU



uH(OpMaIMK, TOJYYCHHOW U3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh TOJTyYaeMyt0 HH(POPMAIIMIO M OLIEHUBATh €€ JIOCTOBEPHOCTH
KaK Ha OCHOBE MMEIONINXCS 3HAHWH, TaK U HAa OCHOBE aHAJIN3a MCTOYHUKA
uHpopMaIuu;

TIPOSIBIISITH OpraHU3aIMOHHBIC " M03HABATEIIbHBIC YMCHUSI
CaMOCTOSITEIILHOTO MPUOOPETCHNsI HOBBIX 3HAHWA B TIPOIECCE BBHITIOTHEHUS
MIPOEKTHBIX U yUeOHO-UCCIIE0BATEIBCKUX PadoT;

paboTaTh B TpyINIE C HCHOJHEHHUEM pa3IUYHBIX COIHAIBHBIX POJICH,
TUTAaHUPOBATh PabOTy TPYIIIbI, PAMOHATFHO PACIPENENSITh AEATEIHLHOCTh B
HECTaHJIAPTHBIX CHUTYyaIlUsIX, aJeKBaTHO OIEHUBATh BKJAJ KaXIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOITIEMBI,

MPOSIBJIATh MOTUBAIMIO K Oyaymieil nmpodecCHOHANbHOU ACSTEIBHOCTU TIO
CHEIMATBHOCTSIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xoniy o0yuenus B 11 knacce npeaMeTHbIE Pe3yabTaThl HA YIIIyOJIEHHOM ypOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

IOHUMATh POJib (PU3UKU B SKOHOMHUYECKOM, TEXHOJOTUYECKOM, COLIMAIbHOM
U ITUYECKON cdepax NesATEIbHOCTH YEJIOBEKa, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOM KAPTHHE MHUpPA, POJIb ACTPOHOMHMM B IPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M JAJbHEMIIEM Hay4YHO-TEXHHUYECKOM Pa3BUTHH,
3HaYEHUE OIHUCATENbHOM, CHUCTEMATU3HUPYIOIIEH, OOBACHUTENBHON U
IPOrHOCTUYECKON (QYHKUMH (U3UYECKOM TEOpUU — 3JIEKTPOAMHAMHUKH,
CHELMAIbHOM TEOPUM OTHOCHUTEIBHOCTH, KBAHTOBOM (M3HUKH, POJIb
¢usznueckoil Teopum B (POPMHUPOBAHUU TMPEACTABICHUN O (PUINUECKOM
KapTUHE MHpa, MeCTO (U3NYECKON KapTUHBI MHpa B OOIIEM pAIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEICTABICHUNA O IIPUPOJE;

pa3ianyaTh YCIOBMs IPUMEHUMOCTU MoJenel (PU3HUECKUX Tel U MPOLECCOB
(ssBEHUI): OIHOPOJHOE 3JIEKTPUYECKOE W OJHOPOJAHOE MATHUTHOE MOJIA,
rapMOHHYECKHE KOJeOaHMs, MaTeMaTHUYeCKH MAasTHUK, WJI€aIbHBIN
NPYXUHHBIA MasATHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATbHBIN KOJIeOaTeIbHBIN
KOHTYp, TOHKas JIMH3a, MOJEJEHd aToMa, aTOMHOIO S1pa W KBAHTOBOM
MOJIEJIN CBETA;

pa3nuyath yCloBUA (TpaHHIbI, OOJACTH) NPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, MOHMMAThb BCEOOIIMU XapakTep (yHAAMEHTaJbHBIX 3aKOHOB U
OTrPaHU4YECHHOCTH HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIN3UPOBaTh M OOBSACHATH AJIEKTPOMArHUTHBIE TPOLIECCH U SIBJICHMS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOXKEHUS U 3aKOHBl DJJEKTPOJAMHAMMKUA U
CHEeUUaIbHOU TEOPUH OTHOCUTEIBHOCTHU (3aKOH COXPaHEHHUS SJIEKTPUUECKOTO
3apsiia, cuiia Ammepa, cuna JlopeHna, 3aKk0H 3JIeKTPOMarHUTHON MHAYKIUU,
npasuwio Jlenna, ceasp OJIC caMOMHAYKIMM B JJIEMEHTE JJIEKTPUUYECKOU



IENd CO CKOPOCThIO HM3MEHEHHUs CHJIbI TOKa, MOCTYJAThl CIEHUaTbHON
TEOPHH OTHOCUTEIBHOCTU DWHILTENHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIIONb3YS
MOJIOKEHHSI KBaHTOBOM (u3uku (ypaBHeHue DiHInTelHA U1 hoTodddexTa,
nepBelii U BTOpOM  mocTynatel  bopa, mnpuHUOMII — COOTHOUIEHUS
HeomnpeaenénHoctel ['eiizenOepra, 3aKOHBI COXPAaHEHHUS 3apsIOBOTO U
MacCOBOTO YMCEN M PHEPTHH B SACPHBIX PEAKLUAX, 3aKOH PaJlOaKTUBHOTO
pacrajna);

ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SIBICHUS, HUCIOJb3Ysl BEJIUYMHBIL:
HANpPsHKEHHOCTD  AJIEKTPUYECKOTO MOJIsl, MOTEHLHAN 3JIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTb MOTEHIHUANOB, JJICKTPOABMKYIIAs CHJIA, HHIYKIUSA
MarHMUTHOTO TIOJII, MAarHUTHBI TOTOK, cuia Awmrmepa, UHAYKTUBHOCTD,
ANEKTPOJBIKYIAST CHJIa CAMOMHIYKIMH, OJHEPrusi MAarHUTHOTO TIOJIs
IIPOBOJHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIbC, MOJHAS YHEPTHUsl, YHEPTUs
MOKOSI CBOOOAHOM YaCTHIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsif siipa, SHEPTUs CBA3H Apa;

OOBSICHATH 0COOEHHOCTH MIPOTEKaHUs buznyeckux SIBJICHHIA:
AIIEKTPOMATHUTHAS WHIYKUHWSA, CAMOMHAYKIIUS, pE30HAHC, MHTepdepeHIus
BOJIH, Judpakius, [AWcCHepcus, TMOJHOE BHYTPEHHEE OTPaKEHHUE,
dotoanexkrpudeckuii 3gdekt (botodrddexr), anvba- u 6era-pacnagsl saep,
raMMma-u3iiyuyeHue sjaep, GU3ndecKkue MPUHIUIBI CIEKTPAIIbHOTO aHaIu3a U
paboTHI J1a3epa;

OMpeNeNsITh HaIlpaBiIC€HUE HWHIYKIWW MArHUTHOTO TMOJs MPOBOJHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300paKEHUE, CO3AaBAEMOE IIOCKUM 3€PKAJIOM, TOHKOW JIMH30H, U
pPacCUUTHIBATh €0 XapaKTEPUCTHKU;

OPUMEHSATH OCHOBOIIOJIAralolMe AaCTPOHOMHYECKHE TMOHATUS, TEOPUU U
3aKOHBI JIJISl aHAIN3a U 00BSICHEHUSI (PU3NYECKUX MPOLIECCOB, MPOUCXOASAIINX
B 3BE37aX, B 3BE3AHBIX CHCTEMAX, B MEXKIAJAKTUYECKON Cpese; IBHKEHUS
HEeOECHBIX TeJ, IBOJIIOIIMY 3BE€311 U BeeleHHol;

OPOBOAWTH  HUCCIIEJIOBAHME 3aBUCUMOCTEH  (U3MUECKUX BEIUYMH C
UCIIOJIb30BAaHUEM  TMPSMBIX HU3MEPEHHH, MpU OSTOM KOHCTPYHUPOBAThH
YCTAaHOBKY,  (DUKCUPOBaTh  PE3yJNbTaTbl  MOJYYEHHOHM  3aBUCHUMOCTHU
¢bu3nueckux BEeNIWYMH B BHAE TIpaduUKOB C YYETOM aOCOIIOTHBIX
MOTPEIIHOCTEH U3MEPEHUIl, 1eNaTh BEIBOIBI 110 Pe3yIbTaTaM HUCCIIEIOBAHUS;
IPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (U3MUYECKUX BEJIMYMH, OPU ITOM
BbIOMpATh ONTUMAJIBHBIA METOJ] HU3MEPEHHs, OIEHUBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPAMbBIX U KOCBEHHBIX U3MEPEHHUIA;



MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHOW THUIIOTE3bI: TUIAHHUPOBATH
HKCIIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3HPOBATH
MOJIy4Ye€HHBbIE pPEe3yJabTaThl M JelaTh BBIBOJ O CTaTyce MPeNI0KEHHON
THIIOTE3HI;

OTMHCHIBATh METOBI TIOTYyUEHUSI HAYYHBIX ACTPOHOMUYECKIX 3HAHUM;
coOmro1aTh mpaBmiia 0€30MacHOTO TPY/a MPU MPOBEACHUU WCCICIOBAHUN B
pamKax y4eOHOro AKCIIEPUMEHTA, paKTUKyMa U yueOHO-
MCCIICZIOBATENILCKOM ¥ TPOCKTHOM JIEATENHHOCTH C  HCIOJIh30BAaHHEM
MU3MEPHUTEIHLHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHHS,

pemiath pacu€THbIC 3aJaddl C SBHO 3aJaHHOW W HESBHO 3aJaHHON
¢usznueckoil MoOJeNpl0: Ha OCHOBAaHWM aHallM3a YCIOBUS BBIOWMpAThH
busznueckue MoJEIM, OTBEYallue TPeOOBAHUAM 3aladyd, MPUMEHSTDH
(bOopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAaThl PU3NICCKUX TCOPHH MPH
UCTIOJb30BAaHUM MAaTEeMAaTHUYECKUX METOJOB pELICHUS 3aaad, MPOBOIUTH
pacy€Thl HA OCHOBAHUYU MMEIONIUXCS TAHHBIX, AHAIU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyUYEHHBIX PE3YIhTaTOB;
pelaTh KaueCTBEHHbIE 3aJaui, TPEOYIOLe MPUMEHEHNS 3HAaHUHN U3 Pa3HbIX
pa3nenoB Kypca PU3uKH, a TAKKE HHTETPALUN 3HAHUN U3 IPYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOTO  IIMKJIA:  BBICTPAWBATh  JIOTUYECKYIO  IIETIOYKY
pacCyKJIeHUA C ONOpPOM HAa HW3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3UYecKue SIBICHUS;

UCTIONb30BaTh TEOPETHUECKHE 3HAHUA JUIsl OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PaboThl U3MEPUTETHHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIECCOB;

MIPUBOJNTH MPUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOEKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOLIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

aHAJIM3UPOBATh M OLIEHWBATH IMOCIEICTBHUS OBITOBOW W IMPOW3BOJCTBEHHOM
AESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3NYECKUMHU TPOIECCAMU, C
MO3UIUI HKOJIOTUYECKON O€30MacHOCTH, MPEACTABICHUN O PAallMOHAIBHOM
IPUPOIONOIB30BaHNHU, a TAKXKE Pa3yMHOM HCIIOJIB30BAHUU JTOCTHXKEHUHN
HAYKH U TEXHOJIOTHH JJIsl TajJbHEHUIIEro pa3BUTHUS Y€JI0BEUECKOT0 O0IIEeCTBa;
IPUMEHSTh pa3jInuHbIe CIOCOOBl pabOThl ¢ WHpOpManuen (U3NIECKOro
COJEp)KaHUs C  HUCIHOJB30BAaHMEM  COBPEMEHHBIX  HH(OPMALUOHHBIX
TEXHOJIOTH, TPHU OSTOM HCIOJb30BaTh COBPEMEHHBbIC WH(POPMAIMOHHBIC
TEXHOJIOTHH JJIs TIOMCKA, TepepadOTKH U MPEeIbIBICHUS yueOHOW 1 HAyIHO-
NOMyJIApHOW ~ WH(GOpMANUK, CTPYKTYPUPOBAaHUS W HUHTEPIpETAINH
nHPOpMAIMHU, TOJYYCHHONH W3 pPa3jMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTyYaeMyl0 WH(OPMALIUIO U OIIEHUBATh €€ JOCTOBEPHOCTD



KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWU, TaK U Ha OCHOBE aHaIN3a MCTOYHMKA
uHpOopMaIuy;

MPOSIBIISATH OpraHu3alMOHHbIE u MO3HABATEJbHbIC YMEHHUS
CaMOCTOSITENIFHOTO MPHOOPETEHUsT HOBBIX 3HAHUU B TPOIECCE BHITIOTHCHHS
MPOEKTHBIX ¥ Y4eOHO-UCCIEIOBATENBCKUX PadoT;

paboTaTh B TpyNIE C HUCHOJHEHUEM pA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAallMOHAIBHO PACIPEAETSATh ACSITEIbHOCTD B
HECTaHJIAPTHBIX CHUTYyaIlUsAX, aJeKBaTHO OIEHMBATh BKJAJ KaXIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMON MTPOOIIEMBI;

NPOSIBIISITh MOTHBAIMIO K Oymayiiedl mpodeccuoHaNIbHON IesSTENBHOCTH IO
CHEIUATBLHOCTIM (PU3UKO-TEXHUYIECKOTO TTPOQIIIS.
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’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
24 Onritka 26 ! https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 61

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

3.1

OcuoBer CTO

5

bubnmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny




Pa3znen 4. KBAHTOBASI ®PU3UKA
4.1 Kopmyck 0-BOJIHOBOH Ayajin3 15 Bubmmorexa LOK
. I JISIPHO-BOJIHOBOM U3M
PHYCKYIAP y https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.2 Dusuka aToma > https://m.edsoo.ru/7{41c97¢
43 ®u3nka aTOMHOTO sIpa U MJIEMEHTAPHBIX 10 bubmmoreka [IOK
’ YaCTHUIL https://m.edsoo.ru/7f41c¢97¢c
Hroro no pazneny 30

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUU U aCTPOPHU3UKHI 12 bubmmoreia HOK
’ P P https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 12
Paznen 6. PU3HUECKHWN MPAKTUKYM
6.1 Ou3nYECKUi MPAKTUKYM 9
Hroro no pazneny 9
Paznen 7. OBGOBIIAIOIIEE IOBTOPEHUE
71 [ToaroroBka Kk UTOrOBOM KOHTPOJIBHOM 1
’ pabore
79 HToroBas KOHTpoJIbHAs paboTa MO Kypcy 1
’ (bHU3UKH.
CucremaTu3aius 1 0000IIeHNE
IIPEAMETHOTO COJAEPKAHMS U OIIbITA bubmumoreka [IOK
7.3 R 15
NeATEeITLHOCTH, TPUOOPETEHHOTO MPH https://m.edsoo.ru/7t41c97¢c
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Htoro no paszneny 17




PesepBHOE Bpemst

10

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusnka — pyHAaMeHTaIbHAas HayKa O
npupoge. HaydHblil MeTox O3HaHUS U
METO/bI UCCIIEOBAHUS (PU3NIECKUX
SIBJIEHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Cnioco0sI n3mMepeHus: GU3HIEeCKUX
BEJIMYHH

AOCONIOTHASA U OTHOCUTEIbHAS
MIOTPEIIHOCTH U3MEPEHUH (PU3HUECKUX
BEJIMYMH

Mexanunueckoe npuxeHue. Cucrema
orcuera. Paguyc-BekTop
MaTepUaIbHOW TOUKH, Er0 IPOEKLINUN
Ha ocu KoopauHar. Tpaekropus. [1yTs.
[lepememienue. [Ipoekium BEKTOPOB
Ha OCH KOOpAMHAT.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE ITPAMOIMHENHOE
neuxenue. Ckopocts nipu PIT/I.
YpaBHEeHHE paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKEHMUS.
['padpuaeckoe onrcanue
PaBHOMEPHOTO IPSIMOJIMHEUHOTO
JBUKEHMUSL.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3620




OTHOCI/ITGJIBHOCTB MEXAHHUYCCKOI'O
nBrkeHus. CloKeHUe epeMEIICHUH 1
ckopocrtei. Pemenue 3agau

HepaBnomepnoe nBmxenue. Cpeansis
CKOPOCTh. MTHOBEHHAsI CKOPOCTb.
VYckopenue. IIpsamonuneitnoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0c372¢e

I'paduueckoe onucanme
HpHMOHHHeﬁHOFO JABHUKCHUSA C
IIOCTOSIHHBIM YCKOPEHUEM.
[Iepemenienue npu NpsIMOJINHENHOM
PY .

CBobOoHOe majeHue. Y CKopeHue
CBOOOIHOTO IMaIeHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS OT
BpPEMEHH U UX rpaduku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

10

JIBmxeHue Tesna, OpOIIEHHOTO O]
YIJIOM K TOPU30HTY

11

KpuBonuHelHOe IBUXEHUE.
JIBM>KEHUE MO OKPYKHOCTHU. YTJIOBas U
JIMHEHasa cKkopocTh. [lepuoa u
yacTtoTta. LleHTpocTpemMurensHoe u
MOJIHOE YCKOPEHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

12

KoHnTtponbHast pabota mmo Teme
"Kunematuka"

13

ITepsbiit 3ak0H HproTOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.
[Tpunin otHOcUTENnpHOCTH [ anues.
HewnnepunaneHble cucTeMsl OTCYETA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3bed




14 Cuita. PaBHOIEHCTBYIOIIAS CHJTIA. bubmmoreka [JOK
Bropoii 3akon HetoTona. Macca https://m.edsoo.ru/ff0c3be8
15 Bzaumopeiicteue ten. Tperuit 3aKoH bubanorexa [HOK
Hrrotona https://m.edsoo.ru/ff0c3bed
[TpuHIIUTT CyNepIIO3UITUHN CHIL.
16 Pemenue 3aga4 Ha IpUMEHEHUE
3akoHOB HproToHa
3aK0H BCEMUPHOTO TATOTCHHSI.
17 OKBUBAJICHTHOCTH I'PABUTALIMOHHOMN 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c3d00
WHEPTHOW MaccChl
13 Cuna TsKeCTH M YCKOpEHHe
CBOOOJTHOTO TAJCHUS
JIBmkeHre HEOECHBIX TEIl U UX
19 MCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa
20 Cuna ynpyroctu. 3akoH ['yka. Bec bubanorexa [HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. [Ipupoaa u BUABI CUI
21 TpeHI/ISII.),HBI/I}KerI/IepB SKUIKOCTH U rase buGnnorexa LIOK
. https://m.edsoo.ru/ff0c3{76
C y4€TOM CHJIBI COTIPOTHUBIICHUS CPEIIBI
22 Pemenue 3agau no reme "JIluHamuka"
” Hasnenue. ['mapocrarndeckoe
nasinenune. Cuita Apxumena
AOGCOTIOTHO TBEPAOE TEIO.
24 [ToctynarenbHOE U BpalaTeIbHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0c41a6
JBIKEHHUE TBEPJIOTO Tesa
25 MOMEHT CUJIbl OTHOCUTEIBLHO OCH bubmuorexa [JOK




BpaieHus. [lneqo cuibl

https://m.edsoo.ru/ff0c41a6

CrnoxeHune CuiI, IPUJIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.

bu6mmoreka [IOK

26
VYcnoBust paBHOBECUS TBEPAOIO TeEIA. https://m.edsoo.ru/ff0c41a6
Bunel paBHOBeCcHs
27 Pemmenue 3agau
)% KonTtponbHas pabora o Teme bubmmoreka [IOK
"Iunamuka. CTaThka TBeporo tema" https://m.edsoo.ru/ff0c4b74
HNMnynsc MaTepuanbHOU TOYKH,
79 CHCTEMBI MaTEpUaJIbHBIX TOUEK. LIeHTp bubanorexa [HOK
MAacC CHUCTEMbI MaTEPUAIBHBIX TOUYEK. https://m.edsoo.ru/ff0c43d6
TeopeMa o0 ABUKEHUU LIEHTPA Macc
WMITynbC CUIIBI M1 N3MEHEHUE
30 HMITyJIbCa TeJla. 3aKOH COXpaHEeHUs bubmmorexa [TOK
Y ' P https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE IBUKEHHE
31 Pemmenue 3agau
PaGora cuiibl Ha MamoM U Ha KOHEYHOM
0 nepemeniennn. [ padpuueckoe bubmmoreka [JOK
npezcTaBiIeHrne pabOThl CHIIBL. https://m.edsoo.ru/ff0c4502
MoimHocTh CHITEI
Kunernueckas sneprus. Teopema o0
33 M3MEHEHUU KUHETHYECKOU SHEPTUU bubmmorexa [OK
. P https://m.edsoo.ru/ff0c4502
MaTepHalbHOU TOUKU
[ToTeHuManbHbBle U HEMOTEHIUATILHBIE
34 cuinl. IloTeHuanpHast SHEPrus bubmmnorexa [IOK
' prii. https://m.edsoo.ru/ff0c461a
BTropas kocMuueckasi CKOpocThb
35 Yrpyrue u Heynpyrue CTOJTKHOBEHHUS. bubmmoreka [JOK

CBs13b pa6OTBI HEIMOTCHIUAJIBHBIX CHJI

https://m.edsoo.ru/ff0c478¢c




C U3MEHEHHEM MEXaHUUYCCKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH.

KonTtponsHas pabora o Teme

bu6mmoreka [IOK

36 "3aKOHBI COXpAaHEHHS B MEXaHUKe" https://m.edsoo.ru/ff0c4b74
Pa3BuTHe npeacraBieHuii 0 Ipupoie
3 Tera0Thl. OCHOBHBIC TTOIOXKEHUS bubmuorexa [JOK
/ MKT. Iuddysus. bpoynosckoe https://m.edsoo.ru/ff0c4dc2
JIBUKEHUE
CtpoeHue ra3000pa3HbIX, KUAKUX U
38 TBEPABIX TEJ. XapakTep IBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
39 KomnuectBo Bemectna. IlocTossHnas
ABoraznpo
40 Temneparypa. TerioBoe paBHOBecHE.
[lTkana [enbcust
41 Pemmenue 3agau
. bubmuorexa [JOK
42 Nneanpupii ras. I'a3oBble 3aKOHEI hitps://m.cdsoo.ru/fl0c4fde
13 VYpaBnenue Menneneesa-Knamneiipona.
Pemmenue 3agau
44 AOGcomoTHas TemrepaTtypa. 3aKkoH bubmmoreka [JOK
JlanbToHa https://m.edsoo.ru/ff0c511e
45 H3onporecchl B nIealibHOM rase ¢ bubnnorexa HOK
MOCTOSIHHBIM KOJIMUECTBOM BeEIlleCTBa https://m.edsoo.ru/ff0c570e
46 I'paduueckoe npencraBneHue bubmmoreka [JOK

H30IIPOHECCOB: U30TCPMA, U30X0pa,

https://m.edsoo.ru/ff0c570e




n3zobapa

47

OcnoBHoe ypaBHenne MKT

48

Pemenue 3amau

49

CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpPEeIHEW KMHETUYECKOU YHEPTrUEH
[IOCTYIATEIBLHOIO TEIJI0BOrO
IBYOKEHUS €€ YaCTHII

50

O000I11IeHNE U CUCTEMATU3ALHS
3gauui 1o teMe "OcuoBbsl MKT"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

51

KoHnTponbHast pabota 1mo Teme
"OcHoBel MKT"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

52

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas
TEIJI0Ta MapooOpa3oOBaHMs

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c63b6

53

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC IT1aPhI.

KauyecTtBeHHast 3aBUCHUMOCTh
IUIOTHOCTH U JaBJICHUS HACBHIIIEHHOTO
mapa OT TeMIepaTyphl, UX
HE3aBHCUMOCTh OT 00bhEMa
HACBIIIIEHHOTO MMapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS B
JKUIKOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

54

BnaxxnocTs Bo3zyxa. AGCONIIOTHAS U
OTHOCHUTEJIbHAS BIIAYKHOCTD

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

55

Pemenue 3amau

56

Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Tena. AHU30TPOIIHS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6708




CBOMCTB KpPUCTAJLIIOB

57

[InaByieHre ¥ KPUCTAITH3AIIHSL.
VY aenbHast TEIIOTA TUIABJICHUS.
Cyb6numarus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

58

Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxxatue. CoBur.
Monayns FOnra. Ilpenen ynpyrux
nedopMaruit

59

[IpeoOpazoBanue sHEpTUH B (Ha30BBIX
nepexoaax. Y paBHEHUE TEIIOBOTO
Oananca

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6820

60

Pemenue 3amau

61

[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapuele sasinenus. JlaBnenue noj
VCKPUBJIICHHON ITIOBEPXHOCTBIO
xuakocru. @opmyiia Jlamnaca

62

O00011eHNE U CUCTEMATU3ALMS
3HaHUM Mo Teme "ArperaTHbie
cocTOosHUS BemecTBa. Pa3oBbIe
nepexonr"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

63

KoHnTtponbHast pabota 1mo Teme
"ArperaTHbl€ COCTOSTHUS BEILIECTBA.
®dazoBble Tepexoab”

64

TepMoauHamMuyeckasi cuctema.
Bueurnue 1 BHyTpeHHUE MTapaMEeTPh.
[TapameTpsl T/] cuctemsbl Kak CpeiHUE
3HAUEHUS BEJIMYUH, OMUCHIBAIOIINX €€
Ha MUKPOCKOITUYECKOM YpOBHE.




Hynesoe Hauano TepMOAUHAMUKH.

65

Mogenbs naeaabHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU MOJAEIIU

66

Ypasnenue MenaeneeBa-Knanelipona
U BBIpa)XEHUE U1 BHYTPEHHEH
SHEPTrUu

67

BripaskeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO HJI€aIbHOIO Trasa.
KBazucrtarnueckue u HecTaTUYeCKUE
MIPOLIECCHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

68

OnemenTapHas paboTa B
TepMoIMHAMHKe. Beraucienue padboTel
o rpaduky mporecca Ha pV-
rarpaMme

69

Tennonepenaya Kak crocod
U3MEHEHUS BHYTpeHHeM sHepruu T /1
CHUCTEMBI 0€3 COBEpIICHUS padOThHI

70

KoHnBek1s, TenionpoBoaHOCTb,
U3JIy4CHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

71

KomngectBo TennoTel. TemioéMKocTh
Tena. Y ienbHas U MOJISIpHAs
TEII0EMKOCTH BeEIlleCTBA. Y AebHas
TCIIJIOTA CFOpaHI/ISI TOIIJINBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

72

Pacuér konuuecTBa TEIIOTHI IPU
Teruionepeaye

73

[MonsiTHe 06 anuabaTHOM mpoIiecce.
IIepBblii 3aKOH TEPMOJUHAMUKHI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c5efc




74

KonudecTBo TemnoTs u paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEH dHEPTUU
T/ cuctemsr

75

Bropoii 3aKk0H TEpMOAMHAMUKY TS
PaBHOBECHBIX H HEPAaBHOBECHBIX
nporeccoB. HeobpatumocTts
MIPUPOHBIX MTPOIIECCOB

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0c6230

76

[IpuHIMITBI AERCTBUS TEIIIOBBIX
maruH. KIT/]

77

MaxkcumanbsHoe 3Hadenne KIT. Iukn
Kapno

78

Pemenue 3amau

79

O00011eHNE U CUCTEMATU3ALMS
3HaHu# 1o Teme ""TepMoIMHaMHUKa.
Termnosrie MaInab"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

80

KoHnTtponbHast pabota 1mo Teme
"Tepmoaunamuka. TernnoBbie
MaIIuHE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

81

DnexTpu3anus Tea U €€ IposBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
INEeKTpUYECKUX 3apsioB. [IpoBogHuKH,
JTURJIEKTPUKU U TIOTYITPOBOJHUKH.
DJIeMEHTapHbIN AJIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsana

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

82

BzaumopeiictBue 3apsanoB. Toueunbie
3apsael. 3akoH Kynona

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6ced

83

Pemenue 3amau




Onexrpuueckoe nojue. Hanmpsok€HHOCTD
JNEKTPUYECKOTO noJs. JIunun

84 HaIPSKEHHOCTH SJIEKTPUUECKOTO bubmmorexa HOK
P p https://m.edsoo.ru/ff0c6df2
noJisi. OMHOPOHOE AIIEKTPUUECKOE
nosne
[TorennmanbHOCTH
85 3JIEKTPOCTATHYECKOr0 Nojsl. Pa3HOCTH bubmmorexa HOK
p ) https://m.edsoo.ru/ff0c600
MOTEHLIMAJIOB U HAIPSDKEHUE
[ToTenuunanpHas sHEprus 3apsijia B
26 3JIEKTPOCTATHYECKOM IIOJIE. bubmmoreka [JOK
[Torennuman 3neKTpoOCTaTUYECKOTO https://m.edsoo.ru/ff0c6f00
noJist
CBs13b HANPSHKEHHOCTH TOJIS U
87 Pa3HOCTH MOTEHIUAIOB JJIsi
3JIEKTPOCTATHYECKOTO MOJIst
28 [IpuHIMT cynepno3uiiuu bubanorexka [JOK
BJIEKTPUYECKUX TMOJIEH https://m.edsoo.ru/ff0c6df2
&9 Pemmenue 3agau
[Tone Toueunoro 3apsna. [lone
ABHOMEPHO 3apsKEHHOU C(ephl.
90 pHone a]fHOMe pHO 3a ;mceﬂ(florr)o no bubmmorexa [IOK
.. P P P https://m.edsoo.ru/ff0c6df2
00Bémy mapa. [lone paBHOMEPHO
3apsHKEHHON OE€CKOHEYHOM MITOCKOCTH
01 [IpoBOHMKY B 3IEKTPOCTATHUECKOM bubnuoreka [IOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/ff0c7018
9 JIMPNeKTpUKHY 1 MOIyIPOBOJHUKH B bubmmoreka [JOK
3IIEKTPOCTATUUECKOM MOJIE https://m.edsoo.ru/ff0c7018
93 Konnencarop. D1eKkTpo€MKOCTh bubmmoreka [JOK




KOHJEHCATOpa. DIEKTPOEMKOCTD
IUTOCKOTO KOHJICHCATOPa

https://m.edsoo.ru/ff0c7126

HapaJIJIGJIBHOG H 1OCJICA0BATCIBHOC

o COEIMHEHUE KOHAEHCATOPOB
95 DHeprusi 3aps>KEHHOr0 KOHJIEHCATOpa bubmmorexa [TOK
https://m.edsoo.ru/ff0c72¢c0
96 Pemmenue 3agau
97 JIBr>KeHME 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe
98 Pemienue 3amau
O00011EeHNE U CUCTEMATU3ALMS
99 3HAHUM MO Teme "DIEKTPUIECKOe
nosne"
100 KonTtponsHas pabora no Teme
"OnekTpruueckoe nose"
Cuna Toka. [1ocTOSHHBIN TOK.
101 VYcnoBus cymecTBoOBaHUS
MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA
102 Hctounnku Toka. Hanpsbxenune u 9J1C
103 3akon OMa 11t yyacTKa LETH.
DIEKTPUUECKOE CONTPOTUBIICHUE
3aBHCHUMOCTb COIIPOTUBIICHUS
104 OJIHOPOJIHOTO ITPOBOJIHUKA OT €r0
JUTMHBI ¥ TUIOMIAAH TOTIEPEIHOTr0
cedeHus
105 VY aenbHOE CONPOTUBIICHUE BELIECTBA.
Pemenue 3anau
106 ITocnenoBarenbHOE, MapajiebHOE, bu6mmoreka [IOK




CMCHIAHHOC COCANHCHUC MPOBOAHHUKOB

https://m.edsoo.ru/ff0c7410

Pacuét pa3zBeTBIEHHBIX

bu6mmoreka [IOK

107 3JIEKTPUYECKHX LIETIEN. https://m.edsoo.ru/ff0c7410
108 Pemmenue 3agau
109 Pabora snekTpuueckoro Toka. 3akoH bubnuoreka [IOK
Hxoynsa —Jlenua https://m.edsoo.ru/ff0c7838
110 Pemmenue 3agau
MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
111 TemnoBas MOIIHOCTb, BeIASIIECMAas Ha
pe3ucrope
112 Pemenue 3anau
113 OJIC v BHyTpEeHHEE CONTPOTUBIICHUE
MCTOYHMKA TOKA
114 3akon OMa A1 TOJTHOM (3aMKHYTOM ) bubmmoreka [JOK
AJIEKTPUYECKON e https://m.edsoo.ru/ff0c7aec0
115 Pemmenue 3agau
116 MoImHoOCTE UCTOUYHHUKA TOKA
117 KopoTtkoe 3ambikanue
118 KonneHcarop B 11enu nNoCTOSHHOTO
TOKa
119 Pemenue 3anau
120 Pemenue 3agag mo teMme "I1ocTOSIHHBIH
BIEKTPUYECKHI TOK"
121 Pemenue 3amgau no reme "[locTostHHBIN
BIIEKTPUYECKHI TOK"
122 O06o001IeHNEe U CHCTeMAaTH3AIINS

3gaHui 1o TeMe "l1oCcTOIHHBIH




3JEKTPUUYECKUNA TOK"

123

KoHnTtponbHast pabota 1mo Teme
"TToCTOSIHHBIN NEKTPUUYECKUI TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

124

DnekTpuyeckas MpoBOAUMOCTh
Ppa3IMYHBIX BEIIECTB. DIEKTPUUECKUI
TOK B MeTajtax. CBepXMpOBOIMMOCTh

125

DIIEKTPUUECKHUI TOK B pacTBOpax U
pacriaBax 3JICKTPOJIUTOB. 3aKOHBI
®dapajnes 1S AIEKTPoIn3a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

126

DnexTpuueckui Tok B razax. Ilnasma.
DIIEKTPUUECKHUI TOK B BaKyyMe.
BakyymHble mpubopsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

127

DJIEKTPUUYECKU TOK B
MOJIYIIPOBOJHHUKAX.
[omynpoBoIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

128

DuU3NYECKU MPAKTUKYM 1O TEME
"U3ydyeHue NBH>KEHUA TeJla Mo
OKpy)HOCTH"

129

Du3n4eCcKuil IPaKTUKYM 110 TEME
"NU3mepenne KECTKOCTH MPYKUHBI"

130

Du3n4ecKuil IPaKTUKYM 110 TEME
"N3mepenue ko HuImenTa TpeHus
CKOJIbKeHus"

131

DuU3nYeCKUi MPAKTUKYM MO TEME
"U3y4yenue nzobapHoro mporecca"

132

DuU3NYECKU MPAKTUKYM 1O TEME
"[locnenoBarenbHOE U TapaIeIbHOE
COCMHEHUS PE3UCTOPOB"




133

Du3n4ecKuil IPaKTUKYM 110 TEME
"U3mepenne D/1C u BHyTpEHHETO
CONPOTHUBIICHHS UCTOYHUKA TOKa"

134

PesepBHeIil ypok. O600IICHHE U
cUCTeMaTH3allus 3HaHUI [0 TeMe
"Mexanuka"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢c

135

PeseprubIit ypok. O6001IeHNE 1
CUCTEMATH3alMs 3HAaHUI 110 TEMaM
"OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOMN
teopun" u "Tepmoaunamuka"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

136

Peseprubrit ypok. O6001eHNEe 1
CUCTeMaTH3allus 3HaHUI 110 TeMaM
"DnekTpuueckoe nosie" u
"TToCcTOSIHHBIN NEKTPUUYECKUH TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
BzanmopeiicTBre ITOCTOSTHHBIX MAarHUTOB U
but6mmoreka [IOK
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIE. 1
https://m.edsoo.ru/ff0c9778
['unore3a Amnepa
Bextop MarautHoON nHaykuun. [Tpuaimn
2 cyne 5031/1 15071 MaFHI/ITHfX noneﬁp JInann 1 bubmorexa LIOK
yrep UH ’ https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKITMH
3 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. ) Bubmuotexa [JOK
OmneIT Opcrena https://m.edsoo.ru/ff0c98fe
4 Cuna AmMrmepa, e€ HampaBJIEHHE U MOIYJIb 1 buGnnorexa LIOK
pa, p M https://m.edsoo.ru/ff0c9ac0
5 Pemenue 3amau 1
6 [IpumeHeHue 3akoHa Amriepa. | bubmmoreka [JOK
DNEeKTPOU3MEPUTEIHHBIE TPUOOPHI https://m.edsoo.ru/ff0c9ac0
Cwuta JlopeH1ia, e€ HanpaBjeHUE U MOAYIIb.
7 I[BI/I)KGHI/II)G 3a H)I(GHHOg JaCTHUIILI B ’ 1 buGnnorexa [IOK
P https://m.edsoo.ru/ff0c9df4
OJTHOPOJTHOM MarHUTHOM IT0JI€
Pemenue 3agau 1
Pa6ota cunel Jlopeniia 1
10 Pemenue 3amau 1
MarauTHOE II0JI€ B BEILIECTBE.
11 deppoMarHeTuku, napa- U JMaMarHeTHKH. 1
OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB.




[Tpumenenue GpeppoMarHeTHKOB

Pemrenue 3agad mo reMe "MargutHoe

12 |
noJie
13 SIBrIeHME IEKTPOMArHUTHOW MHAYKIUH.
IToTok BeKTOpa MAarHUTHOM MHIYKIIMU
14 OC unaykuuu
15 3aKOH 3JIECKTPOMarHuTHON MHIYKIIMU
®dapanes
16 Pemenue 3agau no reme
"DneKTpoOMarHuTHas UHAYKIUA"
17 Buxpesoe anekrpuueckoe nozie. Toku
dyko
13 OJIC MHIYKIIMY B IBUKYIIUXCS
MTPOBOTHUKAX
19 Pemenue 3agau
20 [IpaBuio Jlenma
)1 NunyktuBHOCTH. KaTymka MHAYKTUBHOCTH bubmmoreka [JOK
B IIEIIN IIOCTOSIHHOTO TOKAa https://m.edsoo.ru/ff0ca600
” SBnenue camonnaykuuu. JJC bubnuoteka [JOK
CaMOUHIYKLIAU https://m.edsoo.ru/ff0ca600
” DHeprusi MAarHuTHOTO TOJISI KaTYIIKH C bubmuoteka [JOK
TOKOM. DJIEKTPOMAarHuTHOE T0Jie https://m.edsoo.ru/ff0ca600
24 Pemenue 3agau
)5 0606'1;HGHI/IG Y CHCTEMaTH3alisl 3HaHUH 110 bubnmuoteka [JOK
Teme "DnekTpoarHamMuKa" https://m.edsoo.ru/ff0cab82
26 KonTponbhas pabora no teme bubmmoreka [JOK

"OnexkTpoguHaMuka"

https://m.edsoo.ru/ff0cad58




KoneobarensHas cucrema. CBOOOIHBIE

bubmunoreka LIOK

27
KoJjiebanus1. ['apMoHnYecKre KojieOaHus https://m.edsoo.ru/ff0caf06

73 Kunnemarnueckoe U TMHaAMHUYECKOE
OIHCaHKE KOJIEOATENbHBIX NBIKEHUN
DHepreTudeckoe onucanue. BeiBos

29 JIMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX but6mmoreka [IOK
KOJIeOaHUH U3 UX YHEPTETUUECKOTO U https://m.edsoo.ru/ff0caf06
KMHEMATHYECKOT'O OIHUCAHHUS

. bubnuoreka IIOK
30 Awmrututyna u (asza konedanuit 1
https://m.edsoo.ru/ff0caf06
[Tepuon u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHui

31 aTeMaTUYECKOro Ma ka. Ilepno bubmorexa HOK

MaTeMaTuy ro MasgATHHKA. HOJ

N p https://m.edsoo.ru/ff0cbb86
CBOOOIHBIX KOJICOAHU TIPYKHHHOTO
MasATHHAKA

1 3aryxatomue Kojiebanus. BeiHyK1IeHHBIS
Kkosaebanus. Pe3onanc

33 ABTOKOIIE0aHUS

34 Pemrenue 3agau

35 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
TeMe "Mexannueckue koneoanus"

36 DIEKTPOMAarHUTHBIE KOJICOAHMUS. bu6nuoreka [IOK
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/ff0cb820
®opmyna Tomcona. CBsI3b aMITUTYAbI

37 3apsiga KOHJIEHCATOpa C aMIUTUTYI0U CHIIbI bubmmorexa LOK

Y https://m.edsoo.ru/ff0cb9c4
TOKa B KOJIEOATEIbHOM KOHTYpE
18 3aKOH COXpaHEHUsl SHEPTUH B UJICATTBHOM bubmmoreka [JOK

KOJIeOaTeIbHOM KOHTYpE

https://m.edsoo.ru/ff0cb9c4




3aTyxarlIue NIEKTPOMarHuTHbIE

39 KoJieOaHus1. BeIHYKIeHHbBIE bubnnorexa [IOK
https://m.edsoo.ru/ff0cbb86
AJICKTPOMArHUTHBIE KOJICOAHMS
40 IlepemeHnHsbIl TOK. Pe3ucrop B nenu bu6nuorexa LIOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/ff0cbd34
41 Konpaencarop B 1ienu nepeMeHHOro TOKa
4 Karymika vHIyKTUBHOCTH B IIENTU
MePEMEHHOTO TOKa
13 3axoH OMa [J1s IEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.
44 AMIUTMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CHUJIBI TOKA W HAIIPSKEHUS
45 Pe3oHaHC B 351eKTpUUECKOH 1IenH
46 Pemenue 3amau
47 WneansHbiif Tpancdopmarop.
[TpousBocTBO, MIepenada u MoTpedieHne
48 ANIEKTPUYECKON dHEPTrUU. DKOIOTHUECKUE bubnmorera LOK
https://m.edsoo.ru/ff0cc324
PHUCKH MPU MPOU3BOJICTBE AIEKTPOIHEPTUHU.
49 Pemrenue 3agau
50 Pemenue 3agau
51 O06001IeHre 1 cucTeMaTU3aMs 3HAHUI 110
Teme "DIeKTpOMarHuTHbIe KojeOaHus"
57 MexaHnnyeckne BOJIHbI. XapaKTepUCTUKHU bubmmoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ff0cca54
53 CBoiicTBa MEXaHHYSCKHUX BOJIH bubmmorexa [IOK

https://m.edsoo.ru/ff0ccas54




bubmunoreka LIOK

>4 3BYK. XapaKkTepHCTHKH 3ByKa https://m.edsoo.ru/ff0cccOc
55 Wudpa3syk u ynprpassyk. lllymoBoe bubmmoreka [JOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/ff0cccOc
56 Pemenue 3anau
57 DJIEKTpOMAarHuTHbBIE BOJIHBI. M3myueHue bu6nuoreka [IOK
3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
58 DHeprust AIEKTPOMATHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH https://m.edsoo.ru/ff0ccfe0
[IIxana 31eKTpOMarHUTHBIX BOJIH.
59 IIpuMeHeHne 2IEKTPOMAarHUTHBIX BOJIH B bubmmorera LHOK
https://m.edsoo.ru/ff0ccfe0
TEXHHUKE U OBITY
[TpuHIMIIBI paUOCBSI3U U TEIEBUACHUS.
60 Pagunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
61 KonTponbnas pabora no teme "Konebanus bubmmoreka [JOK
Y BOJIHBI" https://m.edsoo.ru/ff0cc618
2 Cgert. 3aKOH MPSMOJIMHEIHOTO bubmmoreka [JOK
pacupoCcTpaHEeHUs CBETa https://m.edsoo.ru/ff0cd350
63 Otpaxenue cBera. [mockoe 3epkaino. bu6muoreka [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/ff0cd4e0
Pemenue 3a1a4y Ha IpUMEHEHNE 3aKOHA
64 MPSAMOJIMHENHOTO PAaCPOCTPAHEHHS CBETA
1 3aKOHA OTPa)KEHHUS CBETa
[Ipenomiienue cBeTa. AGCOMIOTHBIN U
65 OTHOCUTENBHBIN MOKA3aTeIb MPEIIOMIICHUSI.
66 [TonHOE BHYTpEHHEE OTPAKECHHUE. bu6nuoreka [JOK

IIpenenbHbIl yro MOJIHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0cd7{6




OTpaXKEHUS

Pemenne 3agay Ha IMPUMCHCHUEC 3aKOHOB

67 OTpPaXEHUS U MPETOMIICHUS CBETA
68 Xon nydei B mpusme. Jlucnepcus cBera.
CnoxHbIl cocTaB Oemoro ceta. L{per
69 JInn3pl. @OKyCHOE pacCTOSHUE U Bbubmuotexa [JOK
OITUYECKasA CUJIA JINH3BI https://m.edsoo.ru/ff0cddle
70 [TocTpoenue n3o0pakeHUi B IMH3AX U X bu6nuoreka [IOK
cucTeMax. YBEJIMYEHUE JIMH3BI https://m.edsoo.ru/ff0cddle
Pemenue 3a1a4 Ha mocTpoeHue
71 M300pakKeHUH, MOTYy4aeMbIX C IIOMOIIBIO
JIUH3
72 ['ma3 kak onruueckas cucrema
7 Pemrenne 3az[aq.v [Ipenenbr npuMEHUMOCTH
r€OMETPUYECKON ONTUKU
74 CKoOpoCTh CBETA U METO/BI €€ U3MEPEHUS
75 Jucnepcus cera. Pemenune 3anau
bu6muoreka [JOK
76 Hurepeperiums ceera https://m.edsogru/ffOced22
77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS bu6nuoreka [IOK
HaOII0ICHNSI MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/ff0ced22
78 Pemenue 3anau
79 [Ipumenenue natepdepeHIun
bu6nuoreka [JOK
80 Jlupaxuus caera https://m.edsogru/ffOced22
21 Hudpakmonnas pemérka. Y ciaoBue bubmmoreka [JOK

Ha6.TIIOI[eHI/I$I rJIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/ff0ced22




82

Pemenue 3amau

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bu6mmoreka [IOK

83 [Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
84 Pemrenue 3agau
85 CBeToBBIE ABJICHUS B IPUPOJIE
26 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
teme "OnTtuka"
87 Kontponbras padota mo teme «OnTHKa» bubmorexa [IOK
https://m.edsoo.ru/ff0ct610
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
28 MEXaHUKH. 3aKOHBI JJIEKTPOJUHAMUKHU 1 bubmmoreka [JOK
MPUHIMI OTHOCUTENbHOCTH. [locTynaTel https://m.edsoo.ru/ff0cf862
CHelHaIbHOM TeOpUN OTHOCUTENbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnosue
89 MPUYUHHOCTH. OTHOCUTENBHOCTh bubmorexa [IOK
https://m.edsoo.ru/ff0cta42
OJTHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHU 1
COKpalleHHEe JTMHbI
90 PensiTuBUCTCKHM 3aKOH CIOKEHUS
CKOpOCTen
OHeprus U UMIYJIbC PENSITUBUCTCKON bu6nuorexa LIOK
91
YaCTHUIIbI https://m.edsoo.ru/ff0cfc68
9 CBsI3b MACChI C SHEPTUEH U UMITYJIHCOM
PENATUBUCTCKON YaCTHULIbl. DHEPTUS TTOKOS
93 PaBHOBecHOE TemI0BOE U3TyueHUE. 3aKOH
cMmelenns Buna
94 I'unoreza M. Ilnanka o kBanTax. @OTOHBI
95 DHeprusi ¥ UMIyJIbC GpoToHa bubnuoteka [JOK




https://m.edsoo.ru/ff0cfel6

bubmunoreka LIOK
96 ®dororpdext. OnbiTer A. I'. CroneToBa hitps://m.edsoo.ru/f0cfod
but6mmoreka [IOK
o7 3aKoHeI poTorppexTa https://m.edsoo.ru/ff0d015¢
08 VYpasuenue DifHiuTeitHa 11t poTosrddexra. bubmmoreka [JOK
"Kpacnast rpanuna" ¢pororddexra https://m.edsoo.ru/ff0d015¢e
99 Pemenue 3anau Ha GpoTosp ekt
but6mmoreka [IOK
1 . IT. H. JI
00 JlaBnenue cBeta. OMbITHI ebeneBa hitps-//m.cdsoo.rw/f0d04a6
bubmunoreka LIOK
101 BosHOBBIE CBOMCTBA YACTHUI] https://m.edsoo.ru/ff0d0ca8
Bousnbl ne bpoiind. [[nmuHa BosHbI 1€ bu6mmoreka [IOK
102 Bpoiins u pa3mMepsl 00J1aCTH JTOKATH3AIHH https://m.edsoo.ru/ff0d0ca8
JIBUKYILIEUCS YaCTULIBI
103 KoprycKyIsapHO-BOTHOBOMH TyaTH3M. brbnmorexa LIOK
JIiPaKIIs HIEKTPOHOB HA KPHCTAIIAX https://m.edsoo.ru/ff0d0ca8
Crenunduka u3MepeHnuil B MUKPOMHUPE.
104 CooTHOILIIEHHS] HEOTTPEAEIEHHOCTEN
I'eitzenbepra
105 Pemenwne rpaduueckux 3agad
. but6mmoreka [IOK
106 Petene pacu€rHeIx sanaq https://m.edsoo.ru/ff0d0302
Kontponbnas padota mo temam: "OCHOBBI
107 CTO", "KopmyckynsipHO-BOJIHOBOM Bubmorexa OK
o PHYCKYIAD https://m.edsoo.ru/ff0cf6f0
Jlyalli3m
108 OnbITHI IO UCCIETOBAHUIO CTPOCHUS but6mmoreka [IOK




aroma. [IimanerapHas Mozenb aToMa
Pezepdopna

https://m.edsoo.ru/ff0d091a

bubmmoreka [JOK
109 Hocrynatet bopa https://m.edsofru/fdeOafa
bubmmoreka [JOK
10 BHABI CIeKTpOB. https://m.edsofru/fdeOafa
111 CrieKkTp ypOBHEW SHEPrUU aTOMa BOJOPOAA
112 CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4YeHUE
cera. Jlazep
Hyxnonnas moxens siapa [ elizenOepra- bubmuoreka [IOK
113 HBaneHko. 3apsii 1 MaccoBOE YUCTIO spa. https://m.edsoo.ru/ff0d1162
N3otomsl.
114 PannoakTBHOCTH. 3aKOH PaAOAKTUBHOIO bubmmoreka [JOK
pacnaza. https://m.edsoo.ru/ff0d0fd2
CBoiicTBa HOHU3UPYIOIIETO U3TYyYCHHUS.
115 BinsiHue paguoakTUBHOCTH Ha KUBBIE
opranu3msl. Jlozumerpus
but6mmoreka [IOK
116 Snepubie cuiIbL. https://m.edsoo.ru/ff0d1162
117 Jedext Macchl sapa. DHEPrus CBI3U }]?;IESI‘I/I//I;T:;(:; ieru};del o
HYKJIOHOB B sifIpe. S :
bubmunoreka LIOK
118 AnepHble peaknu. SInepHbIe peakTophI. https://m.edsoo.ru/ff0d1356
[Tpobnembl ynpaBisieMoro TepMOosiIepHOTO Bubmuotexa [JOK
119 CUHTE3a. DKOJIOTHYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356

pa3BUTUSA AEPHOU DHEPIETUKHU




120

MeTo1bl perucTpanuy U UCCIIEI0BAHUS
3JIEMEHTAPHBIX YaCTHII.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

121

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
IIpencraBnenne o CTaHAapTHONW MOJIEIH.
KBapk-ritooHHas MoJieb aJpOHOB

122

®usuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas Marepust U TEMHas
sHeprus. EnuHCTBO pu3nueckoi KapTUHBI
MHpa

123

DTanbl pa3BUTHS aCTPOHOMUHU. 3HAYECHHUE
aCTPOHOMUU

124

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
O0OBSCHEHHS IPUPOIBI KOCMHUUECKHUX
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHX
HUCCIIEIOBAHNN

125

CoBpEeMEHHBIC ONITHYCCKHE TEJICCKOTIBI,
pannoTenecKonsl, BHEaTMOC(hepHas
aCTPOHOMHUS

126

Bun 3Bé3an0ro HebGa. Co3Besnus, sspKue
3Bé3£[BI, INJIaHCThI, X BUAUMOC IBUKCHUC

127

Conueunas cucrema. Connne. ConHeunas
aKTUBHOCTB. MicTounuk sneprun CoiHua u
3BE3

128

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKU.
2

Juarpamma "crnieKTpanabHbINA KIacc —

CBETUMOCTB"

129

3B€3£[BI rJ1aBHOM MMOCJIACA0BATCIbHOCTHU




130

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE TIPEICTABICHUS O
MIPOUCXOXKACHUH | 3BoJfonnu CoJIHIIA U
3BE3/. DTambl )KU3HU 3BE3N

131

Mueunsbii [1yte — Hama ["anmaktuka. Tursl
raJlakTukK. YEpHBIE NBIPBI B Alpax rajlakTUK

132

Bcenennas. Pacuimpenne Beenennoid.
3akon Xa06mna. Teopust bonbmioro B3peiBa.
PennkroBoe uznyuenue

133

Macmrabnas cTpyktypa Beenennoii.
MeraranakTuka

134

Hepeménnsie mpoOiieMbl aCTPOHOMUUT

135

DuU3NYECKU MPAKTUKYM 10 TEME
"HaOnronenue neiicTBAS MArHUTHOTO IO
Ha TOK"

136

OuU3NYECKU MPAKTUKYM 10 TEME
"U3y4yeHue sBiIeHUS 3JIEKTPOMAarHUTHOM
MHAYKIUN"

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

137

Pu3NYECKU IPAKTUKYM 110 TEME
"OmnpeneneHue yCKOpeHusi CBOOOHOTO
MaJICHUS [TPU TOMOILU HUTSHOIO
MasTHHUKA"

138

Pu3NUeCKU IPAKTUKYM 110 TEME
"N3yuenue kosebaHU IPYKUHHOTO
MasTHHUKA"

139

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue nokas3aTelis IpeaoMICHUs
crekua"

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a




140

@u3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue ONTUYECKON CUITBI 1
(hOKYCHOTO pPacCTOSIHHS COOMparomei
JUH3b!"

141

@u3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue AJIMHBI CBETOBOM BOJIHBI"

142

OuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue yaenabHOro 3apsiaa 4aCTULIbI
(o dotorpadusiM TPEKOB 3apSHKEHHBIX
YacTHUI] B MArHUTHOM T10J1€e)"

143

®uU3NYECKU MPAKTUKYM 10 TEME
"Habaronenus 38€30H0T0 Heba ¢
HCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUHN JUTs ONIPEACIICHUS] TTOJI0KEHUS
HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be31usi CeBEpHOIO
MOJTyIIApUsl U IPKHUE 3BE3TBI"

144

IToaroroBka K UTOrOBOM KOHTPOJIBHOMI
pabote

145

HToroBast KOHTpOJIbHAS PabOTa 1O KypCy
buzuKH.

146

O0001IeHNEe U CHCTEMATH3aLKS 3HAHUIA.
Ponw ¢usuku u actpoHoMuu B
SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COIMAIBHON M ATHYECKOM chepax
NEeATeIIbHOCTH YEIOBEKA

147

O06001IeH e U cucTeMaTU3alrs 3HAHUH.
Ponb 1 MecTo (hU3HKHU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MUpa




148

O06001IeH e U cUCTeMaTU3allns 3HAHUH.
Ponw dusnuaeckoii Teopun B
(dbopMHpOBaHUH TTPE/ICTABICHUI O
(hU3UYECKOI KapTHHE MUPA, MECTO
(hbU3UYIECKOI KapTUHBI MUPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

149

O06001IeHre 1 cUCTeEMaTU3aIUs 3HAHUI 110
Teme "Kunemarmka"

150

O06001IeHYE ¥ CUCTEMATU3ALUS 3HAHUI 1O
Tteme "Kunemaruka"

151

O06001IeHre 1 cUcTeEMaTU3aIUs 3HAHUI 110
teme "lunamuka"

152

O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
teme "Cratnka TBepaoro tema"

153

O06o0uieHre 1 cucTeMaTH3aIMs 3HaHUH 110
TeMe "3aKOHBI COXpaHEHMsI B MEXaHUKeE"

154

O06001IeHre 1 cUCTeEMaTU3aUs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun"

155

O06001IeHre 1 cUCTEMAaTU3aIMs 3HAHUI 110
teme "Tepmonunamuka. TenaoBbie
MAaIITuHEL"

156

O06001IeHre 1 cUCTEMAaTU3aIMs 3HAHUI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble epexo bl

157

O000111eHIE U CUCTEMATH3AIUs 3HAHUH 110
TeMe "OneKkTpudeckoe nose"




158

O06o001IeH e U cUCTeMaTU3allns 3HAaHUN 10
teme "[loCTOsTHHBIN 3eKTpUYEeCKUl TOK"

159

O06o001IeHrEe U CHCTEMAaTHU3alUs 3HAHUH 110
teMe "Toku B pa3nyHbIX cpepax”

160

O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110
TeMme "MarauTtHoe noje"

161

PesepBHeIit ypok. O600IICHHE 1
CHCTEMATHU3alUs 3HaHUH 110 TEME
"DneKTpoOMarHuTHas UHAYKIUA"

162

PesepBHeIit ypok. O600ICHHE 1
CHCTEMATU3aLMs 3HAaHUH 10 TeEMeE
"Mexaunueckue koneoanus"

163

PeseprubIil ypok. O600611eHIE 1
CUCTEMaTHU3allus 3HAHUM 110 TeMe
"DneKTpoMarHuTHBIC KoeOaHus"

164

PeseprubIil ypok. O600611eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PeseprubIil ypok. O60061eHIE 1
cucreMaTusanus 3Hagui mo treMe "Ontuka'

166

PesepBHeIitl ypok. O000ICHHE 1
cucTeMarTu3anus 3HaHui 1Mo Teme "OCHOBEI
CTO"

167

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTh3alus 3HaHUH 10 Teme
"KopnyckynsipHO-BOJIHOBOM Ayain3m"

168

PesepBubIil ypok. O6001IeHIE 1

bu6mmoreka [IOK




cucreMaTusalis 3Hanuii mo teme "dusuka
aToma"

https://m.edsoo.ru/ff0d1784

PesepBHeIit ypok. O600ICHHE 1

bubmunoreka LIOK

169 CHCTEMAaTH3alMs 3HaHul 110 Teme "DPu3nka 1 https://m.edsoo.ru/ff0d1784
aTOMHOTO SIIpa U AJIEMEHTapHbIX YacTUIl"
PeseprubIil ypok. O600611eHIE 1
170 cucTeMaTH3alis 3HaHUH 10 TEME 1
"OneMeHThI acTpou3uku”
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 170
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