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@enepasibHas pabouas rnporpamMma no yuyeOHomy npeametry «Pusuka» (0a30BbIi
ypoBeHb) (mpenMerHass o0nacte «EcTecTBEHHO-HayudHblE MPEAMETHI») BKIIOYAET
NOSICHUTENBHYIO 3aIIUCKY, COJIepKaHue 00yUEeHUs, IUIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
IPOrpaMMBbl 110 (PU3UKE, TEMATHUECKOE IJIAHUPOBAHUE.

[losicHutenpHas 3amuMcka OTpakaeT OOIIMe LEeNU U 3aJaud M3ydeHUs (U3HKH,
XapaKTEPUCTUKY IMCHXOJIOTUYECKUX NPEANOCBUIOK K €ro HU3yYEHHIO O00yJaroIMMHCH,
MECTO B CTPYKType Y4eOHOro IjiaHa, a TakXe IMOAXOJbl K OTOOpY COAepKaHUs, K
ONPEIEICHUIO IIJIAHUPYEMBIX PE3YJIbTaTOB.

Conepxxanue OOydeHHsI PACKpbIBAET COJAEpXKATENbHbIE JIMHUHU, KOTOPBIE
npeIaralTcs uid 00s3aTeIbHOTO M3YyYeHUsl B KaXJIOM KJIacce Ha YPOBHE CPEJIHEro
ob11ero oopa3oBaHus.

[InanupyemMble pe3yJabTaThl OCBOEHHS MPOTPaMMbl 1O (PU3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yJIbTaThl 3a BECh IMEPHOJ] OOY4YEHMsS Ha YpOBHE
CpeaHero oo1ero o0pa3oBaHus, a TaKkKe MPeIMETHbIE TOCTHKEHUS 00yJaronierocs 3a
KaXJIbIH T0J1 00yUeHHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 10 ¢usuke 0a30BOr0 YypOBHS Ha YPOBHE CpEaHEro OOIero
oOpa3zoBanusi pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3zoBaTenbHOM mporpammsl, npeactaBieHHsx B PI'OC COO, a
Takke ¢ yd€tom (enepanbHOM pabodeil mporpaMMbl BOCHUTAHUS W KOHIICTIUU
npenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTENbHBIX OpraHU3ALUIX
Poccuiickoii @eaepannu, pean3yromX OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mnporpamMmbl 1o  (u3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHOUN KapTUHBI Mupa oOydaroniuxcst 10—-11 knaccoB npu oOydeHHH UX
¢u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-IIEATEIbHOCTHOTO MOAXOMA.
[Iporpamma mo ¢usuke coorBercTBYyeT TpeboBanusmM PI'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM OOy4YeHHUs, a TakKxKe
YUUTBHIBAET HEOOXOIMMOCTh peaM3allud MEXIPEIMETHBIX CBsI3ed (U3MKH ¢
€CTECTBEHHOHAYYHBbIMU YU€OHBIMU MpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE LIETTU
u3ydeHus: (U3MKM Ha YpOBHE CpeaHero oobmiero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHUA Kypca (PU3UKU: TUYHOCTHBIE, METANPEAMETHbIE, IIPEMETHbIE (HA
0a30BOM ypOBHE).

[Iporpamma mo ¢u3MKe BKIIOYACT: TJIAHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca
¢dbu3uku Ha 6a30BOM ypOBHE, B TOM
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YUCJIC NPECAMCTHBIC PE3YJIbTATHI IO IoAaM O6y‘-IeHI/I$I; COJICPIKaHHNC
y‘l@6HOI‘0 npcaMmeTa «Duzuka» 1o rogam O6Y‘I€HI/I$I.

[IporpamMma no ¢u3uKe MOKET OBITH MCIIOJIB30BAHA YUUTEISIMU KaK OCHOBA JIJIs
COCTaBJIeHUs] CBOMX pabouux mnporpamm. [lpm paspaborke pabOoueld mporpamMMmbl B
TEMaTUYECKOM IUIAHHUPOBAHUU JIOJDKHBI OBITH YYTEHBI BO3MOYKHOCTH HCIIOJIb30BaHHUS
AIIEKTPOHHBIX (uupoBBIX) 00pa3oBaTeNbHBIX pecypcoB, SABJISTFOLIUX CSI
y4eOHOMETOAUYECKUMHU MaTepuanamMu (MyJbTUMEAUWHBIE MPOTPAMMBI, 3JIEKTPOHHBIE
y4eOHUKM W 33Ja4YHUKH, DIJIEKTPOHHBIE OMOJIMOTEKH, BHUPTyaJlbHBIE JIaDOPATOPHH,
UTPOBBIE  IPOrPaMMBbI, KOJUIEKIMH LHUPPOBBIX 00pa30oBaTENbHBIX  PECYPCOB),
peAU3YIOIUMHU TUAAKTUUYECKUE BO3MOKHOCTH MH(DOPMAIIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTMH, COZlep)KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOATENIBCTBY 00 OOpAa30BaHUH.

[Iporpamma mo Qu3nke HE CKOBBIBAET TBOPUECKYIO WHHIIMATUBY YUMUTENIEH U
IIPEAOCTABISAET BO3MOKHOCTD JUISI PEATIM3ALMHU PA3JIMYHBIX METOINYECKUX MTOAXO0I0B K
opraHuzanuu oOydeHus (U3UKE MPU YCIOBUU COXPAHEHHsS 0O0s3aTeIbHOM YacTu
COZIEpKaHMS Kypca.

du3nka KaKk Hayka o HambOoJjee OOIUX 3aKOHAX MPUPOJbI, BHICTyNAasi B KauyeCTBE
y4eOHOr0 MpeaMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY 3HAaHUU 00
okpyxatomem wMupe. llkonpHBIE Kypc (QU3MKHM — CHCTEMOOOpPA3yrOIIMM IS
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOIBbKY (U3MUECKUE 3aKOHBI JIeKAT B
OCHOBE MPOLECCOB M SBICHUH, HU3y4aeMbIX XHUMHEH, Ouonorued, Qu3nuecKou
reorpadueii u actpoHomueit. Vcrnosb3oBaHWe W aKTUBHOE NMPUMEHEHUE (PU3HMYECCKUX
3HAHMM OmpenesnsieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe
OHEPreTUKHU, TPAHCIIOPTa, OCBOCHMS KOCMOCA, TMOJIYYEHUS HOBBIX MATEPHAIOB  C
3aIaHHBIMA CBOMCTBaMM U Apyrux. M3ydeHue (u3MKu BHOCUT OCHOBHOM BKJaJ B
dbopMUpOBAaHHE  €CTECTBEHHO-HAYYHON  KapTHHBI MHpa  OOydYaromuxcs, B
dbopMHpoBaHUE YMEHUN MPUMEHSATh HAYYHBIA METOJ IMO3HAHUS TIPH BBIMOJIHEHUN UMU
y4eOHBIX UCCIIEOBaHUH.

B ocHoBy kypca pusuku 17151 ypoBHS CpeHETO 00IIero 00pa30BaHMsl MOJIOKEH Pl
UJIeH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIIUIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPXKHUT MaTepuan M3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUU € HEM MaTepuan Kypca QU3NKU 00beIUHEH
BOKpYr (Qusnueckux Tteopuil. Bemymmm B Kypce sBisercs (GOpMHpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPUU, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnoyiaraeT HCIOJb30BaHUE
TYMaHUTAPHOTO MOTEHITMaIa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHs (DU3UKU
C pa3BUTHEM OOIIeCTBa, a TaKKe C MHUPOBO33PEHUECKHMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOTIEMaAMHU.
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Hoesn npuknaonoti nanpaenennocmu. Kypc ¢u3nku npeamnonaraeT 3HakOMCTBO €
HIMPOKUM KPYTOM TEXHUYECKHX UM TEXHOJOTUYECKHUX MPHIOKEHUN U3YUEHHBIX TCOpUU
Y 3aKOHOB.

Hoes sxonoeuzayuu peann3yercs MoCpeCTBOM BBEICHUS 3JIEMEHTOB COJIEpIKaHus,
NOCBSALIEHHBIX SKOJOTMYECKHM MIpOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHHKU W TEXHOJOTHH, a TakkKe 00CYXIEHHs MpoOJIeM parroHaIbHOTO
IPUPOIONOIB30BAHUS U KOJOTHUECKON OE30MMaCHOCTH.

CrepXHEBBIMU DJIEMEHTaMH Kypca (U3MKM Ha YPOBHE CpEIHEro OOIlero
oOpa3zoBanus sBJstOTCS (pusnueckue Tteopuu (GpopmMupoBaHHe MNpPEACTABICHUH O
CTPYKTYpE NOCTpO€HUs (PU3NYECKOM TEOpHUH, POJIM (PYHIaMEHTAIBHBIX 3aKOHOB U
MPUHLNIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPUPOJE, TPAHUIAX MPUMEHUMOCTHU
TEOPHA, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CurcTeMHO-eSTeIbHOCTHBIN TOIX0/ B Kypce (DU3UKU peaTu3yeTcs MPexae BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIbHOM AesITeNbHOCTH o0ydaromuxcs. /s 6azoBoro
YpOBHSI  Kypca (U3UKHM — 3TO  HCHOJB30BAHHE  CHUCTEMBI  (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB M Ja0OPAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMMe 10
(bu3nKe 00beTMHEHBI B OOLIMI CIUCOK YYEHUYECKHUX MPAKTHUECKUX padoT. Beiienenue
B YKa3aHHOM IIepedHe J1a0OpaTOPHBIX PadOT, MPOBOAMMBIX U KOHTPOJS U OLICHKH,
OCYIIECTBJISIETCS yYaCTHUKaMU 00pa30BaTeNIbHOTO MPOIecca UCXOs U3 0COOEHHOCTEH
IUIAaHUPOBAHUS U OCHAIIeHUs] kabuHeta ¢pusnuku. [Ipu 3Tom obecrieunBaeTcsi OBIaJCHHUE
oOy4JarlImMMHUCA YMEHUSIMU TPOBOAUTH KOCBEHHBIE W3MEPEHHUS, HCCIEIOBaHUS
3aBUCUMOCTEN  (U3MYECKMX BEJIMYMH U TIOCTAHOBKY OMNBITOB 1O IPOBEPKE
IPEIJIOKEHHBIX TUITOTES.

bospiioe BHUMaHME yAenseTcs pPEIICHUI0 PAcYETHBIX M KAaYECTBEHHBIX 3a1ad.
[Ipu >TOM 111 pacu€THBIX 3a7ay MPUOPUTETOM SIBISIOTCS 3aJayd C SBHO 3aJaHHOMN
¢uznyeckol  MOJAENbIO, TO3BOJSIOLUIME  MPUMEHSITh  H3YYCHHbIE  3aKOHBl U
3aKOHOMEPHOCTHU KakK U3 OJHOTO pazferna Kypca, Tak U UHTETPUPYS 3HAHUS U3 Pa3HBIX
paznenoB. {7 KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/aHMsI HA OOBSICHCHHE
NpoTeKaHusl (PU3MUYECKUX SIBIICHUN U MPOIECCOB B OKPYXKAIOUIEH KU3HH, TpeOyrolue
BbIOOpa (PM3HYECKOM MOJIENH JIJIsl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusamu OI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YpOBHE
cpenHero oduero o0pa3oBaHus JOHKEH U3YYaThCsl B YCIOBUSAX MIPEIMETHOrO KabuHeTa
GU3MKM WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa TPEIMETOB ECTECTBEHHO-
HayyHOro IHKia. B kaOuHeTe (QU3MKM NODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0opy/noBaHue IS BBIMOJTHEHUS YKAa3aHHBIX B MPOTrpamMMme MO (PU3MKE YUCHHUECKUX
IPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYI0BAHUE.

JleMOHCTpalMoOHHOE 000py0BaHHE (POPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMaJIBHON JOCTaTOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY IIEPEUMCICHHBIX B
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nporpamMmMe Mo (U3MKe KIIOYEBBIX JAEMOHCTPALUNA JUIS HCCICAOBAHUSA HM3y4aeMbIX
SIBJICHUM U TPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, X TEXHHUYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe obOopymoBaHuWe I YYCHHYECKHX  MPAKTUYECKHX  padoT
dbopmupyeTCcsi B BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIIeUnBAETCS B pacu€Te OJIHOTO
KOMILJIEKTa Ha JABYyX oOydarommxcsd. TemaTudyeckue KOMIUIEKTBI JIabOpaTOpHOIO
000pyIOBaHUsI  JTOJDKHBI  OBITh IOCTPOEHBI HAa KOMILJIEKCHOM  HCIOJIb30BaHUU
aHAJIOTOBBIX U ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM
B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LETISIMM U3y4€HHUS (QU3MKU B 0OIIEM O0Opa30BaHUU SABIISIOTCA:

(opMHpOBaHUE UHTEPECA U CTPEMIIEHUS OOYUAIOIINXCS K HAYYHOMY U3yUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEILIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE NPECTABICHUI O HAYYHOM METO/IE€ TO3HAHUA U (DOPMUPOBAHKE

UCCJIEI0BATENBCKOTO0 OTHOIICHHSI K OKPYXAIOIIUM ABJICHUSIM; (POPMHUPOBAHNE HAYYHOTO

MHUPOBO33pEHUS KAK PE3yJIbTaTa U3yUEHUsI OCHOB
CTPOEHUS MaTepuu M (YyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKHK; (HOPMUPOBAHHE YMEHUU

OOBSCHSATH SIBJICHUS C UCIIOJIb30BaHUEM (PUZNYECKUX
3HAHWI M HAYYHBIX JOKA3aTeIbCTB; (OPMUPOBAHUE NPEICTABIECHUN O pOJIH (PUMKH IJIs
Pa3BUTHUSA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTikeHrne STHX Lejeld 00ecrneyrBaeTcsi pelIeHUEM CIEAYIIMX 3a7ad B
npolecce HM3yueHuss Kypca (U3MKM Ha YpOBHE CpelHero ooumero oOpa3oBaHUS:
NpUOOpPETEHNE CUCTEMBbI 3HAHUI 00 OOMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSX, BKIIIOUAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOJIMHAMUKY, KBAHTOBYIO
bU3HUKY U 2JIEMEHTBI acTpOoPU3UKH; (HOPMUPOBAHUE YMEHUN MPUMEHATh TEOPETUIECKUE
3HAHMS 1J151 OO BSICHEHUS
¢usznyecKkux SBIECHUN B MPUPOAEC W MJs TNPUHATUS NPAKTUYECKUX pEIICHUH B
MOBCEAHEBHON KU3HU; OCBOCHHUE CIOCOOOB pEIICHUS pa3IMYHBIX 3a37ad C SBHO
3alaHHOM  (DU3MYECKOM MOJeNblo, 3a1ady, IMOAPa3yMEBAIOUINX CaMOCTOSITEIbHOE
co3naHue (PU3NYECKOM MOJENM, aJeKBATHOM YCJIOBUSIM 3aJayd; IMOHMMaHUE
(GU3MYECKUX OCHOB U MPUHIIMIIOB JIEUCTBUSI TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKHUX TMPOIECCOB, MX BIMSHUS HAa OKPYXAIOUIyI0 Cpely; OBJAJICHUE

METOJAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS U ITPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHallM3a U MHTEpHpeTanuu UH(OpMAIUK, ONpeaeseHUs
JIOCTOBEPHOCTH TOJIYyYEHHOI'O pe3yjIbTaTa; CO3[aHWE YCJIOBHM Ji Pa3BUTHS yMEHUU
IPOEKTHO-HUCCIIEN0BATENIBCKOM,

TBOPUYECKOU J1€ATEbHOCTH.

Ha wusyuyenme ¢usuku (0a30Bbli YpPOBEHb) HAa YpPOBHE CpEIHEro OOIIero
obpazoBaHus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeAenwo), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).
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[Ipennaraembiii B mporpamMMe 1o (U3MKE TMEpedYeHb JaOOpaTOpHBIX H
MPaKTUYECKUX paboT SABISETCS PEKOMEHJOBAaHHBIM, YUYWUTENb JIeJIaeT  BBIOOP
npoBeJeHUsT 1a00paTOpHBIX pabOT U  OMBITOB C YYETOM  HMHIUMBUIYaJIbHBIX
0COOCHHOCTEH 00yJarommxcsl.

JIro6ast pabouasi mporpamMma JOJKHA TMOJHOCTBIO BKJIIOYATh B CEOsl copep:KaHHe
JAaHHOW TIPOTPaMMBI IO (PU3HUKE.

B oTaenbHBIX ciaydasx Kypc GU3MKH 6a30BOTO yPOBHS MOXKET U3Yy4aThCs B 00BEME
204 4gaca 3a nBa roma ooyuenus (3 4 B Hepemo B 10 u 11 kiaccax). B aTom ciydae
yBeJIMYMBAETCS HE MeHee ueM A0 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJb3YyeTcs
yuuTeNeM Jid W3YYEHHUs BOMPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MPOdUIEM
oOyudeHus, M yBEIMUMBAETCA yuyeOHas Harpyska, OTBOJMMAasi Ha M3y4EHUE MEXaHUKHU,
MOJICKYJISIPHOM ~ (U3UKKM ¥ DJIEKTPOJAWHAMHUKHM, 3a CY€T pacIIMpeHus dYucia
7a00paTOpHBIX  pabOT  HCCIAEAOBATENbCKOTO  XapakTepa U YPOKOB  pELICHUs
KayeCTBEHHBIX U PAaCUETHBIX 3a/a4.

COJEPXXAHUE OBYUYEHUA

10 KJIACC Pa3zgen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 IIO3HAHUSA

®u3uka — Hayka o mpupoe. HayuHbie MeTobpl MO3HAHUS OKPYKAKOIIETO MUPA.
Ponp skcmepuMeHTa M TEOpUM B MPOLECCE IMO3HAHMS NPUPOABI. DKCIIEPUMEHT B
busuke.

MopenupoBanue (Qu3nyecKux SIBJICHUNM U mporeccoB. HayuHbie THUMOTE3HI.
®duznyeckue 3aKOHbI U TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBHS.

Ponb 1 mecTo ¢pusnku B popMUpOBaHUU COBPEMEHHOM HAYYHOW KapTHUHBI MUpa, B
MIPAKTUYECKOMN AEATEIbHOCTH JIOJIEH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(PPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Paszngen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe JBrkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHKCHMS.
Cuctema otcu€ta. TpaekTopusi.

[Tepememnienue, CKOPOCTh (CpenHsIsi CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MaTepUabHOU TOYKU, UX MPOCKIIUHA HA OCH CUCTEMBI KOOpIUuHAT. CIOKEHUE
MEPEMEIIEHUMN U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSMOJIMHENHOE JIBUKEHUE.

['paduixu 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEMEIICHUS
MaTepUaibHOW TOYKU OT BPEMEHH.
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CBoOomHOE TIafieHue. Y CKOpEHHE CBOOOHOTO MaIeHUS.

Kpuponuneiinoe apuxeHue. J[BukeHue MaTepUabHOW TOUYKU MO OKPY>KHOCTH C
MMOCTOSIHHOM TIO MOAYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, INHEWHAST CKOPOCTh. [lepnon
U yactoTta oOparnieHus. LleHTpocTpeMUTebHOE YCKOPEHHE.

TexHuyeckre ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETP, JABUKEHUE
CHaps/IOB, LIETIHbIE U peMEHHBIC TIEPEIaUu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCYETA, WJUIFOCTPALMS KUHEMAaTUYECKUX XapaKTEPHUCTHUK
JIBUYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnrogenue paBukeHuss Tena, OpPONIEHHOTO TOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

HanpasneHnue CKOpoCTH Ipyu ABUAKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3yyeHne HEpaBHOMEPHOIO JABWKEHUS C LEJIbI0 ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnegoBanne COOTHOLIEHUS MEXIAY NYTSAMH, HPOWIEHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE POMEKYTKH BPEMEHH MTPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KON KUIKOCTH.

N3yuenune aBMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun otHocutensHOCTH ['anmuitest. Ilepsoiii 3akoH Herorona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunmun cynepno3uiuu cuwi. Bropoit 3akon HeroToHa AJist
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA [y1s1 MAaTEPUATIbHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHust (1okos, cKoJibkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIbKEHUS U cuia TpeHus nokod. Koagduuuent tpenus. Cuna
COINIPOTHBJIEHUS MPU JBWKEHUU TeNa B KUAKOCTU WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpallleHus. [lnedo cumpl. YcmoBus paBHOBeCHS
TBEPJIOTO TeJIA.
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TexHuueckue YCTPOﬁCTBa H ITPAKTUYCCKOC IIPUMCHCHUC: IIOAIIUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu
SIBneHne nHEPUMU.
CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.
Bropoi 3akon HeroToHa.
N3mepenne cuil.
CrnoxxeHue cuil.
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehOpMaIIHH.
HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.
CpaBHeHUE CUJT TPEHUS MMOKOsI, KAYEHUS U CKOJIbKCHUS.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomsi Izyuenue
JIBYKEHUSI OpycCKa 10 HAKJIOHHOM MIIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOMIMX B TNPYXKUHE H
PE3UHOBOM 00paslie, OT UX AepopMaiiu.
HccnenoBanue yciaoBUil paBHOBECHS TBEPAOIO Tea, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axkonwl coxpaneHus 6 mexaHuxe

NmMnynbec MaTepuanbHON TOUKM (TENa), CUCTEMbl MaTEpUaIbHbIX ToYeK. MmyIibC
CWJIBI M W3MEHEHUE HMITyJbCa Tela. 3aKOH COXPAaHEHUs HUMITyJibca. PeakTuBHOE
JIBUKEHHUE.

Pabora cuiibl. MOIITHOCTE CHJIBI.

Kunernueckas DHEpPrus MaTepuaIbHOU TOYKHU. Teopema 00
W3MEHEHUHN KHHETUYECKON SHEPTHUH.

[TorenmmanpHas sHeprus. [loTeHnmanbHass 3HEPrus ynpyro aeGpOopMUPOBAHHON
npyxuHsbl. [loTeHunanbHas sHEprus Tena BOJIU3U MOBEPXHOCTH 3EMJIH.

[ToTeHnmanpHBIE W HEMOTCHIMAIbHBIE CHJIbI. CBS3b pabOThl HEMOTECHITMAILHBIX
CWJI C HW3MEHEHHEM MEXAHWYECKOW DHHEPruu CHUCTEMBbI Tel. 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.
TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOIAOMET, KOMED,
MPYKUHHBIN MTUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpAaHEHHs UMITYJIbCA.
PeakTuBHOE ABUKEHUE.
ITepexoa MOTEHIIMATBHON YHEPTUN B KHHETHYECKYIO M OOpPaTHO.
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Yuenuueckuii saxcnepumenm, nabopamopuvie padbomul
N3yyenune abCoOMOTHO HEYNIPYTOro yJaapa ¢ HOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HCCJ’IGI{OBaHI/Ie CBi3U pa6OTBI CHJIBI C MIBMECHCHHEM MEXaHUYECKOM OHCPIruMn TCJIa
Ha IIpUMCPEC PACTAKCHUSA PC3MHOBOI'O JKI'yTaA.

Pasznea 3. MoaekyasipHas pusuka u repmoauHamuka Tema
1. Ocno6bt MOEKYNAPHO-KUHEMUYECKOU meopun

OCHOBHBIE TOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U HMX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICHCTBUSL YacTHUIl BelecTBa. MoJieNin CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX
Te1 U OOBSICHEHHE CBOMICTB BeIlleCTBA Ha OCHOBE ATHX Mojeiei. Macca u pazmepsl
Monekyi. KonnuectBo BemectBa. [locTositHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temmnepatyp
Llenabcus.

Mopens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUU UJI€aJIBbHOTO ra3a. AOCONIIOTHAs TeMIEpaTypa Kak Mepa CpeJHENl KHHETUUECKON
DHEPIUHU TEIJIOBOTO IBHKEHUA yacTull ra3a. [Ilkana temneparyp KensBuHa. ['a30BbIe
3aKkoHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3akon Jlanberona. M3ompoiieccsl B
UJICAJIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe npeacraBieHue
U30IPOIIECCOB: H30TEPMa, U30X0pa, N300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu
OnbIThI, JOKa3bIBAIOIIME NUCKPETHOE CTPOEHUE BEIIeCTBa, poTorpaduu MOJIEKYI
OPraHMYECKUX COCIUHECHUM.

OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO JIBUKECHHS.

Mopaens onbita LTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHSL.
Monens, WUTIOCTpUpYIOLIas IPUPOIy JaBICHHs ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME  ypaBHEHHE  COCTOSIHMS — MJI€aJbHOTO  rasa,
M30IPOLECCHI.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
Omnpenenenre Macchl BO3IyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEPEHUN 00BhEMa
KOMHAThI, JaBJICHHUS U TEMIIEPATYpPhl BO3AyXa B HEM.

HCCJI@,Z[OB&HI/IC 3aBHUCUMOCTHU MECXKAY IMapaMeTpaMu COCTOAHUA pa3pCKCHHOI'O ra3a.

Tema 2. Ocnosvlt mepmoounHamuku

10
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TepmonuHamuueckass  cucrteMa.  BHyTpeHH:A SHEPIHUs

TEPMOJAMHAMHUYECKON CUCTEMBI U clIOCOObI €€ n3MeHeHus1. KoanuecTBo TemoThl U
pabota. BHyTpeHHsIs1 SHEprus 0lHOATOMHOTO MJI€albHOIO Ta3a. Bunpl Temonepenayun:
TEILUIONPOBOHOCTD, KOHBEKIUS, U3JIyYEHHE. Y IeIIbHAS TEIUIOEMKOCTD BEIIECTBA.
KonndecTBo TEIIOTH MpH TEruionepeaaye.

[TonsiTre 06 agmadatHoMm mpouecce. [lepBblit 3akoH TepMoguHamMuku. [Ipumenenue
IIEPBOI0 3aKOHA TEPMOAMHAMUKH K H30IpoleccaM. I'papuueckast UHTepIpeTanus
paboThI rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh Po1IeCCOB B IPUPOJIE.

TernoBble MamuHbl. [TpuHIUOBL AEMCTBUS TEIUIOBBIX MaliMH. [IpeoOpazoBanus
SHEpPrUM B TEIJIOBBIX MamuHax. KoadduuueHT nose3Horo IeHcTBUS TEIIOBOM
mammmsbl. [ukn KapHo u ero xo3@uumeHt mose3HOro AercTBHs. DKOJIOTHYECKUE
pO0IEMBI TEIJIOIHEPTETUKHU.

TexHnYecKue yCcTpocTBa M NMPAKTHYECKOE MPUMEHEHUE: JBUTaTENlb BHYTPEHHETO
cropanusi, ObITOBOU XOJIOAWIBHHUK, KOHAUIIMOHED.
Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEN SHEpruM Tejla MPHU COBEPIICHUU pabOThl: BBUIET MPOOKU
13 OyTBUIKK TIOJ JIEUCTBUEM CXKATOT0 BO3/AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
yTEM TpeHHUs (BUIEOAEMOHCTpALNS).

N3meHeHne BHYTpEeHHEN dHepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OnpIT 0 aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBHUraTeisi BHYTPEHHETO CroOpaHusi, PEakTUBHOIO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
N3mepenue yaenpbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoont
[TapoobpazoBanue u koHjaeHcamus. Mcnapenue u kuneHue. AGCOIIOTHAS U

OTHOCHUTEJIbHAS BJIAXXHOCTh BO3AyXa.  HachlleHHbIN nap. YaenbHas
TEIJI0Ta MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS.
Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOINS CBOWCTB

KPUCTAJUIOB. Kunkue KkpucTtaaibl. CoBpeMEHHBIC Martepuaisl. [LtaBienue
U KpUcTaJiM3anus. Y aeapHas TerioTa rmiasienus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.
TexHnueckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U

MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJTYUEHUS] COBPEMEHHBIX MATEPUATIOB, B TOM

YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

11
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Jlemoncmpayuu
CBoiicTBa HACBHIILIEHHBIX TTAPOB.
Kunenue npu noHMKEHHOM JIaBIICHUU.
CnocoObl U3MEPEHUS BIAKHOCTH.
HaGnronenue HarpeBaHus W IUIABJIEHUS  KPUCTAUIMYECKOTO  BEIIECTBA.
JleMOHCTpalusi KpUuCTaoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3Mepenre OTHOCUTENBHON BIAKHOCTH BO3/1yXa.

Paznen 4. danekrpoaunamuka Tema
1. dnekmpocmamuka

Onextpusanys Tejl. DJNEKTPUYEeCKUi 3apsa. /[IBa BHIa 3JIEKTPUYECKHUX 3apsoB.
[TpOoBOTHUKH, TUAIEKTPUKUA U TMOJYIMPOBOJHUKH. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHBIA DIEKTPUYECKUN 3apsl.
Onektpuyeckoe  mnoje.  Hanpspk€HHOCTe  anekTpuueckoro  nons.  [IpuHnwmn
CYyHEPHO3ULIMU JICKTPUUECKUX ITONIEH. JINHUN HANIPSHYKEHHOCTH JIEKTPUYECKOTO TTOJIS.

Pabora cun snexrpocratuueckoro mosis. [lorenmuan. Pa3HOCTh MOTEHIMAIOB.
[IpOBOJHUKM W JAMDJIEKTPUKU B 3JIEKTPOCTATHYECKOM Tosie. JIM3JeKTpryeckast
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. ONEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsHKEHHOr0 KOHAEHCATopa.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHHE:  3JIEKTPOCKOI,
ANEKTPOMETP,  DJEKTpOCTaTHUYecKash  3aluTa,  3a3€MIJICHHE  3JIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaThyecKas 3aluTa.

JINDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAW IUIACTHH,
PAcCCTOSTHUSL MEXAY HUMHU U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul
N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

12
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Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUS JIEKTPUUYECKOrO TOKA. McTouHMKH
Toka. Cuna Toka. IlocTosHHBII TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LeHH.

DNEKTPpUYECKOE  CONPOTUBIIEHUE.  YJEIbHOE  CONPOTHBJICHHE  BEILIECTBA.
[TocnenoBaTenpHOE, TapaIENbHOE, CMEIIAHHOE COEITMHEHUE TIPOBOIHUKOB.

Pabora  anektpuueckoro  Toka.  3akoH  J[xoyns—JleHma.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAsl CHJIA U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHMKA TOKA. 3aKOH
Owma 117151 oIHOM (3aMKHYTOM) a5ekTpruueckoi nenu. Kopotkoe 3aMbikaHue.

DneKTpoHHasi MPOBOAMMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METaJUIOB OT Temrneparypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs U MPUMECHAs! IPOBOAMMOCTD MOJIYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoza. [loaynpoBoAHUKOBBIE PUOOPHI.

OJIEKTpUYECKUd  TOK B pacTBOpax M paciiiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTHYECKAs TUCCOUALUS. DIEKTPOIH3.

DJNeKTpU4ecKuii TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psii.
Momnnus. [1na3zma.

TexHHUecKue yCTpOMCTBA U NMPAKTUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKA, AJIEKTPOHArPEeBATEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP  COMPOTHBJICHHUS, BaKyyMHBIH JUOJA, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOIYIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUA UWIMHAPUYECKUX TPOBOJHUKOB OT  JIJIMHBI,
IUIOIIAAH MOMEPEYHOr0 CEUEHUS U MaTepuraa.

CwMmeliaHHOE COeIMHEHUE MTPOBOIHUKOB.

[IpssMmoe  u3MepeHue  JIIEKTPOABHXKYIIEHM  cwibl. KoOpoTkoe — 3ambIKaHUE
raJIbBAaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yduenue

CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOJBIXKYLIEH CHIIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHEIrO
CONIPOTHUBJIEHUS.

13
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Ha6nronenue anextponmsa.

Me:xnpeamMeTHble CBS3H

N3yuenne kypca ¢pusuku 0a30Boro ypoBHs B 10 Kitacce oCyIIeCTBISETCS € yUETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTEeMaTHKH, OMOJIOTMH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

MeoicnpeOomemnvle nouamusi, CBSI3aHHBIE C HW3YYEHHMEM METOJIOB HAYYHOI'O
NO3HAHMS: SIBJICHHUE, HAyYHBIH (DaKT, runoresa, pusnueckas BEIMYMHA, 3aKOH, TEOpUS,
HaOJI0/ICHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IENb, H3MEPEHUE.

Mamemamuxa: pellleHUE CUCTEMbl YpaBHEHHH, JUHEWHas (yHKuus, napadoua,
runepOona, uX rpauKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: MexaHuuyeckoe [BUKEHUE B JKMBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BHBI TEIUIONEpPENauH, TEIUIOBOE pPaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: NHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISPHAS Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEIN, KUJIKOCTEW M Tra3os,
IIEKTPUYECKUE CBOMCTBA METAIIOB, MIEKTPOIUTHYECKAs JUCCOLMALINS, FalbBaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBHKEHUW C MCIOJIb30BAHUEM MEXAaHU3MOB, YUYET
TPEHUS B TEXHMKE, MOALIWITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHEHHsS HMMITYJIbCa B
TeXHUKE (pakera, BOJOMET W JApYTHE), ABUTrATEb BHYTPEHHETO CTrOpaHHs, MapoBas
TypOuMHa, OBITOBOM  XOJOAWJIBHUK, KOHJIULMOHEP, TEXHOJOTHM  IOJIYYEHUS
COBPEMEHHBIX MAaTEpHUAJIOB, B TOM 4YHCJIE HAHOMAaTe€pUaJIOB, M HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs] 3alllMTa, 3a3€MJIEHHUE DIJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
OPUHTEP, DJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajibBaHHKa.

11 KJIACC Pa3aea 4. jieKTPOANHAMHUKA
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

IlocTtosiHHBIe MaruuThl. B3aummojaencTBHE MNOCTOSHHBIX MAarHuToB. MarnmTHOE
nosje. Bekrop MarHUTHOW WMHAYKUMH. [IpUHIMII Cynepro3ulUy MarHUTHBIX I1OJIEH.
Jlvaum MarHuTHOW WHAYKIMU. KapThHa JWMHUNA MAarHUTHOW MWHAYKIUU MOJIA
MMOCTOSIHHBIX MarHUTOB.

MarauTHoe 1oje NpoBOAHUKA C TOKOM. KapTMHa NMHHMN WHAYKIMU MarHUTHOTO
MOJs JUIMHHOTO TMPSMOr0 NPOBOAHMKA W 3aMKHYTOIO KOJIBIIEBOTO IPOBOJIHUKA,
KaTylKu ¢ TokoM. OnbIT DpcTreaa. BzanmoaelcTBrue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ MOAyJb U HalpaBJICHUE.
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Cuna JlopeHiia, e€ Moyib U HarpaBlieHHe. J[BU)KeHHE 3apsiKEHHOM YacTHUIlbl B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBneHnE 3IIEKTPOMArHUTHOW MHAYKIMHA. [I0TOK BEKTOpAa MarHUTHOM MHIYKIIVH.
DNEeKTpOABMKYIIAS CUJIa HHIAYKIIMH. 3aKOH 3JIEKTPOMarHUTHOW nHAyKunu Papanes.

BuxpeBoe aiekTpuueckoe moJie. DJEKTPOJABWXKYIAs CHJIA WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJAHOM MarHMTHOM ITOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTE.  SIBlIEeHME  CaMOMHIYKIIUU. DNEeKTpOJBMKYIAasi  CUJia
CaMOVHIYKIIUH.

DHeprusi MAarHUTHOTO ITOJISI KATYLIKHU C TOKOM.

3JIGKTpOMaI‘HI/ITHOG ITI0JIC.

TexHuueckue YCTPOfICTBa N MPAKTHYCCKOC IMPHUMCHCHUC: ITOCTOAHHBIC MArHUTHI,
QJICKTPOMAI'HUTHI, QJICKTPOABUI'ATCIIb, YCKOPHUTCIIN QJICMCHTAPHbIX qaCTull,
HHAYKOUOHHAS IICYb.

Jlemoncmpayuu
OmneIT Dpcrena.
OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
JIuHMM UHIYKIIUX MarHUTHOTO MOJIA.
B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.
Cuna Amnepa.
JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.
SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.
IIpaBuno Jlenna.
3aBUCHUMOCTb JJIEKTPOABUKYIIEH CHJIbl HHAYKIUM OT CKOPOCTH MW3MEHEHUS
MarHUTHOTO MOTOKA.
SIBiIeHME CAaMOMHIYKIIUU.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomul 3yuenue
MAarHUTHOTO MOJISI KATYIIKU C TOKOM.
UccnegoBanne [EWCTBHS TMOCTOSSHHONO MAarHuTa Ha pPaMKy C  TOKOM.
UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUMHbIE KOJ1€0AHUA

Konebartenbnas cucrema. CBOOOAHBIE MEXaHHUECKUE Konebanus. ['apMoHndeckue
kosnebanus. [lepuon, yacrora, ammnutyna u (aza xonebanuit. [IpyKMHHBIA MasSTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHWE TapMOHHMYECKUX KosiebaHuit. I[IpeBparienue
SHEPrUH NMPU TAPMOHUYECKUX KOJICOAHUSAX.

15
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Koneb6arenbubiit kKoHTYp. CBOOOAHBIE JIEKTPOMAarHUTHBIE KOJICOAHUS B UCATbHOM
K0J1e0aTeIbHOM KOHTYpe. AHAIOTUSI MEXIY MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
kosebanusmu. Gopmyna TomcoHna. 3aKOH COXpaHEHUS YPHEPTUU B UACATBHOM
K0JIeOaTeIbHOM KOHTYpE.

[IpeacraBienre o 3aryxaroumx KoJieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BoiHykAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

ITepemennslil TOKk. CHHYCOMAIbHBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA Y HAIIPSKECHMUS.

Tpanchopmarop. IlpousBoacTBo, mnepenaya U MOTPEOJEHHE AIEKTPUUECKON
JHEpPruu. OKOJIOTMYECKHE PHUCKHA IpU IPOU3BOJACTBE IIeKTpodHepruu. Kymprypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne ycTporucTBa M MPAKTUYECKOE NPUMEHEHUE: JJIEKTPUUYECKAN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpOIepe1ay.

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB  KoJIeOATENbHOW CHUCTEMBbI  (TIPYKUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

NccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPSDKEHUS OT BPEMEHHU)  JJis
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pezonanc mOpu  MOCIENOBATENBHOM  COEAUHEHHWHM  PE3UCTOPa,  KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUY 3IEKTPONEepeaauH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonivl

HccnegoBanue 3aBUCUMOCTH MEpUOa MaJIbIX KOJIEOAHUN rpy3a HA HUTH OT JIJIMHBI
HUTU U MacChl rpy3a.

HccnenoBanne mepeMEHHOr0 TOKA B LIEMM W3 IOCJIENO0BATEIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbLE 6OIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumon. CkopocTb
pacnpocTpaHeHuss M JUIMHA BOJHbL.  [lomepedyHble ©W  TPOJOJIbBHBIE  BOJIHBI.
HuTtepdepentus u nudpakims MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBUS M3Iy4YEHUS DSJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanms BektopoB E, B, V B 3nexkrpomarnutHOoM BosiHe. (CBoiicTBa
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JICKTPOMATrHUTHBIX BOJH: OTPaXXECHHWE, TMPEIOMIICHHE, TMOIpHu3anus, Iudpakius,
uHTepdepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIxkana HSIEKTPOMATHUTHBIX BOJIH. [IpUMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JHAarHOCTHMKAa B TEXHUKE W MEOULMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

HaOnronenue oTpaskeHus U PEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M 4acTOTOU
KOJIEOAHMIA.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)X€HUE, MPEIOMIICHHE,
noJisipu3anys, upaxius, THTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpruueckas onruka. IIpsmMonuHelrHOE  pacnpoCTpaHEHHWE CBETa B
OJHOpOHOM cpene. JIyu cBera. ToueyHbIM UCTOYHUK CBETA.

Otpaxkenne cBeTa. 3aKOHBI OTpakeHHs cBera. llocTpoeHue u3zo0pakeHuir B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBeta. 3aKOHBI MPeTOMIICHUS CBeTa. AOCOJIFOTHBIN MTOKa3aTehb
npenomienus.  [lomHoe BHYTpPEHHEE oTpakeHue. [IpenenbHbii yroJ

MOJIHOT'O BHYTPEHHETO OTPAYKECHUS.

Hucnepcus ceeta. CioxHbII coctaB Oenoro cBeta. LBer.

Cobwuparorye U paccemBaroIue JUH3bL. ToHKas JnH3a. POKYCHOE PACCTOSHUE U
onTHYeckass cuiaa TOHKOW smH3bL [locTpoeHne wu300pakeHU B COOMpAONINX U
pacceuBaromux auH3ax. Gopmyna TOHKOW JIMH3bI. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas onrtuka. Mutepdepeniust cBera. KorepeHTHbIe MCTOYHUKH. Y CIOBHUS
HAOJFOICHUSI MAaKCUMYMOB M MHHHUMYMOB B WHTEPHEPEHIIMOHHOW KapTUHE OT JABYX
CUH(}A3HBIX KOTEPEHTHBIX HICTOYHUKOB.

HNudpakusa cera. J{udpakinuonHas pemérka. YciaoBue HaOMIOACHHUS TJIABHBIX
MaKCUMYMOB TP TaJ€HUH MOHOXPOMAaTHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.
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[Tonspusanus cBera.

TexHuueckue yCTpoiicTBa U  TNpaKTUYECKOe TPUMEHEHHWE: OYKH, JIyIa,
¢doroanmapart, TPOSKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS ONTHKA,
nudpakIMOHHas PeETKa, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE PacHpOCTPAHEHUE, OTPAXKEHHE U  IPEJIOMIICHHE  CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEE OTpakeHre. Mojiellb CBETOBOJA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIa.

Habnronenue natepdepeHnu crera.

Habmonenue audpakiuu ceera. Habmoaenue
JIUCTIEPCHU CBETA.

[Tomy4yeHnne cekTpa ¢ TOMOIIBIO MPU3MBL.
[Tonydyenue cnekTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEHIETKH.
Hab6nronenue nossipusanyu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomul
N3mepenne nokazaress npeoMJIeHUs CTEKIA.
UccnenoBanne  CBOMCTB ~ HW300pakeHUW B JIMH3aX.
Hab6nronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHTEIbHOCTH

I'pannipl TPUMEHHMOCTH KJIacCHMYECKOM MeXaHuku. [locTynaTel crienuaibHOU
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJSA CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHME BPEMEHM M COKpAILECHHE
JUTUHBI.

DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBsi3p Macchbl C JHEPrUE€d W UMITYJIBCOM PEJSITABUCTCKON YaCTUIBI. DHEPTHs
MTOKOSI.

Paznen 7. KBantoBasi pusuka Tema 1.
Dnemenmovl K6AHM OGO ONMUKU

®dotonbl. Popmyna Ilnanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTOW. DHEpPrus u
UMIYJIbC GOTOHA.

OtkpeiTue u uccinegoBanue ¢otoddpdexra. OnbiTel A.I'. CroneroBa. 3akoHbBI
dorordpdexra. VYpaBuenue OiHmTeiiHa 17151 doTtorddekra. «KpacHas rpaHunay
dbotorddexra.

JlaBenne cBera. OnbiTel I1.H. JleOGenena.
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XMMHAYECKOE TEUCTBUE CBETA.
TexHuyeckue yCTpPOMCTBA M NPaKTHUYECKOE TMpUMEHEHHe: (OTODIJIEMEHT,

doromatuuk, comHeuHas 6atapesi, CBETOAUO/I.
Jlemoncmpayuu
®oT03(¢QheKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3aKk0OHOB BHEHTHETO PoTOdPPeKTa.
Ceeroauon.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbeiTel Pezepdopaa mo paccessHuo o-4acTHil.
[InanerapHas monenb aroMa. [loctynater bopa. M3nydenue u noriomeHue GOTOHOB
MIpH MEPEXO0/I€ aTOMa C OJHOTO YPOBHS SHEPruu Ha Apyroi. Buasl ciekTpoB. CriekTp
YPOBHEM SHEPrUU aTOMa BOJIOPOA.

BonHoBbie cBoiicTBa 4yactuil. Bomubl 1e bpoitnsa. KopmnyckymnsipHo-BOJTHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.
TexHuyeckne ycTpoWCTBa M NMPAKTUYECKOE NMPUMEHEHHE: CIEKTPAIBHBIA aHAIU3

(cTIeKTpOCKoOIT), J1a3ep, KBAHTOBbIN KOMIIBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nmuHeyaThIX CIIEKTPOB U3IydeHus. Jlazep.

Vuenuuecxuii sxcnepumenm, i1abopamopvle pabomol
Habnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po
DKCIIEpUMEHTBI, JIOKA3bIBAIOIINE  CIOKHOCTh CTpPOCHHS  siiapa. OTKpBITHE

paanoakTuBHOCTH. OnbITH Pezepdopia mo onpeaeneHno coctaBa paguoakTUBHOTO
usnydenusi. CBoiicTBa anbda-, 6eta-, raMmMma-u3inydeHus. BiusHue paanoakTHBHOCTH HA
YKUBBIE OPTAHU3MBI.

OtkpeiTHe TpoTOHa W HedTpoHa. Hykiownas wogmens sapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsbl.

Anbba-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyuenue.

3aKOH paAu0aKTUBHOTO pacraja.
DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccel sapa.
Anepnsbie peakuuu. [lenenue u cuHTes Aaep.
Anepnsiii peaktop. TepmosinepHsbiii cuHTe3. [Ipo6iemMbl U MEPCIEKTUBBI SAEPHOM
DHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTrEeTUKH.
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DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTopl HaOJIIOIEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@dyH1aMeHTalIbHbIE B3auMOJIecTBUA. EQUHCTBO u3nueckoil KapTUHBI MUpA.
TexHndeckne yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: IO3MMETp, Kamepa
Buibcona, simepHbIiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu
CU€TurK MOHU3UPYIOIINX YACTHL.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi
HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIMKH

Otanbl pa3BUTUS aCTpOHOMHUHU. lIpUKIIagHOE W MUPOBO33PEHUECKOE 3HAYECHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounnk sHeprun ColiHIa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CeKTpaIbHBIN KJIAaCC — CBETUMOCTBY. 3BE3/IbI
[JIaBHOM MOCJEA0BATEIBbHOCTH. 3aBUCUMOCTh «MAacCa — CBETUMOCTB JIJIs 3BE3/] IJIaBHOM
nocjieaoBaTenbHOCTU. BHyTpeHHee ctpoenue 3BE3. COBpEMEHHBIE NMPEACTABICHUS O
IIPOUCXOKIECHUH U 3BOJIFOMU COJIHIIA U 3BE3/. DTaIlbl )KU3HHU 3BE3I.

Mineunsii Ilyte — Hama I'amaktuka. Ilonoxxkenue u jaBwxkenue ConHIa B

lNanakTuke.

Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHbIE IBIPHI B ApaX TaJIaKTHK.
Bcenennas. Pacimpenne Beenennoii. 3akon Xa0606ma. Pazoeranue rajnakTuk.

Teopus bonpmoro B3psiBa. PenmukToBOE M3TydeHHE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUH.
Vuenuueckue nabniooenus

HaGmtonenuss HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHHEM KOMIBIOTEPHBIX
NPUIOKEHUH JIs1 ONpeIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3a1s1 CeBEPHOro MONTylapus U SpKUe 3BE3/IbI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro IlyTtu.

O06o0maroiiee NOBTOPEHUE

Ponb ¢pu3nku 1 aCTpOHOMHMH B SKOHOMHUYECKOM, TEXHOJIIOTHYECKOM, COLMAIbHON U
THUECKOHN cepax NesATeIbHOCTH YEIOBEKa, POJib U MECTO (PU3UKU M aCTPOHOMHUHU B
COBPEMEHHOUW HAy4YyHOW KapTHHE MHpa, pojib (PU3NYECKOW TEOpHH B (OPMUPOBAHUU
IpEICTaBICHUNA O (PU3MUECKOH KapTHMHE MUPA, MECTO (PM3MYECKON KapTHUHBI MUpa B
o011eM psiZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.
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Me:xnpeaMeTHble CBSI3H

Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce OCyIIeCTBISETCS C yIETOM
CoZIepKATEIHHBIX MEKIIPEAMETHBIX CBS3EH C KypcaMH MAaTeMAaTHKH, OMOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

MeoicnpeOomemnvle nousmusi, CBsI3aHHBIE C HW3YYCHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIN (aKT, TUNOTE3a, (U3HUecKas BeJIUYHHA, 3aKOH, TCOPHS,
HaOII0IeHNE, SKCIIEPUMEHT, MOJISTTMPOBAaHIE, MOJIECh, H3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKHE (PYHKITUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HX MPOCKIUM HA OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC
3JIEMEHTAPHBIX (DYHKIUN, MPU3HAKK MOJ00US TPEYTrOJIBHUKOB, OMPEICIICHUE TUIOIIAIN
I0CKUX puryp u oobéma Ted.

buonocus: snekTpudeckue SIBICHUS B )KUBOU MPUPOJIE, KOJIeOaTeIbHbIE IBUKEHUS
B JKUBOW NPHUPOJE, ONTHUYECCKUE SIBJICHUS B KUBOW MPHUPOJE, ICUCTBUE pajvallud Ha
YKVUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAs CTPYKTYpa TBEPABIX TEJI,
MEeXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIH3.

Teoepachus: MarHUTHBIC TOJIOCA 3eMJIH, 3aJICKH MArHUTHBIX Py, (OTOCHhEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIICTPSICCHUM.

Texnonocusa: TUHWUKA  BJCKTPOINEPENad, TEHEpaTOp  MEPEMEHHOTO  TOKa,
3JIEKTPOJABUTATEIb, MHAYKIIUOHHAS TI€Yb, pAIap, PAAUONPUEMHUK, TEIICBU30p, AHTCHHA,
teneon, CBY-meub, NpOEKIIMOHHBIN armapar, BOJOKOHHAs OITHKA, COJHEYHAas
Oarapes.

NJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUASA

OcBoenne yueOHOro mpeamera «®du3nka» Ha YPOBHE CpPEIHEr0 OOIIEro
obOpaszoBanusi (0a30BbI1 YpPOBEHb) JOHKHO OOECIEUUTH JIOCTHIKEHHE CIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIndHOCTHBIE pe3yibTaThl OCBOCHHS Y4eOHOro mnpeameTa «DU3MKa» JOJKHBI
OTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOyYaroUIMXcsi  pPyKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEM TMO3MIIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OPUEHTAINH, MMO3UTHUBHBIX BHYTPEHHUX yOeXICHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO 00IleCTBa, paCIIMPEHUE KM3HEHHOTO OIBITA
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W OMNbITa JIEATCIBHOCTH B TMPOIECCe peadu3alid OCHOBHBIX  HAMPaBIICHUN
BOCIIUTATEILHON JICATEIILHOCTH, B TOM YHCJIE B YaCTH: 1) rpaIaHCKOT0 BOCTIMTAHUS
c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN TO3UITUN 00YJAFOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUKUCKOT0O OOIIECTBA;

OPUHSATHE TPaIUIIMOHHBIX 00IIEYeTOBEYECKUX I'YMaHUCTUYECKHUX u
JTEMOKPATHYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JEATCIHLHOCTh B
MHTEpecax rpa’kJaHCKOTro

o011ecTBa, y4acTBOBaTh B CaMOYIPaBJI€HUU B 00pa30BaTEIbHOW OpraHU3aliy; yMEHUE
B3aUMOJEMCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX

GYHKIUSAMH U Ha3HAYEHUEM;, TOTOBHOCTh K TYMAaHUTApHOU H
BOJIOHTEPCKOM JEATEIIbHOCTH; 2) NATPUOTHYECKOIO
BOCIIMTAHUA:
c(hOPMHUPOBAHHOCTh POCCUUCKON TPAXKITAHCKON HWJIEHTUYHOCTHU, NATPUOTU3MA,

HEHHOCTHOC OTHOIICHUC K ITOCYAAPCTBCHHBIM CUMBOJIaM, JOCTHKCHUSAM

POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, JOTHUYECKOTO  TOBEICHUS;
CIIOCOOHOCTh ~ OIICHMBATh  CHUTYyallMi0 MW TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPHUEHTHPYSICh Ha MOpPaJTbHO-HPABCTBCHHBIC HOPMBI W IIEHHOCTH, B TOM YHCJIE B
JESATEIPHOCTH YYE€HOTO; OCO3HAHWE JIMYHOTO BKJAJa B TMOCTPOCHHUE YCTONYHBOTO
Oyayiiero; 4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYCCKOE OTHOIICHHUE K MUPY, BKITIOYAst SCTETUKY HAyIHOTO TBOPYECTRA,
npUCyLIEro (pU3nYecKoil HayKe;

5) Tpy/10BOro BOCIIUTAHMSA:

MHTEpEC K pasNuvHbIM cepaM MpodeCcCHOHATBHON AEATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHHUKOM, yMEHUE COBEPIIATH OCO3HAHHBIM BHIOOp OyayIIen
npodeccuu M peaTu30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 001aCTH (QUBUKH

Ha MPOTSKEHUU BCEH KU3HU; 6)
IKOJIOTHYECKOT0 BOCTIUTAHHUS:

c(OPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpPhl, OCO3HaHUE  IJI00aIBHOTO
XapakTepa

HKOJIOTHYECKUX MPOOJIeM; MIaHUPOBAHUE U OCYIIECTBICHHUE ACHCTBUN B OKpY Karolen
Cpelie Ha OCHOBE

3HaHMS 1eJIel YCTOMYUBOTO pa3BUTHUS YEJIOBEUECTBA;
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Pacmpenue omnbiTa AESTEILHOCTH IKOJIOTUYECKON HAMpaBICHHOCTH HA OCHOBE
UMCIOIIUXCS 3HAHUH 10 PH3HKE; 7) HEHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BuTHs (PU3WYECKON HAyKH; OCO3HAHWE TIICHHOCTH HAyYHOW JEATECIbHOCTH,
TOTOBHOCTh B TIpollecce U3Y4YeHUs (PU3UKM  OCYIIECTBISATH MPOEKTHYIO U
VICCIIEIOBATEIIbCKYIO AEATEIIbHOCTh HHAUBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUA Ba3oBbie
JIOTHYECKHE NeHCTBUA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYallM3UPOBATh MPoOJIeMy, pacCMaTprBaTh
€€ BCECTOPOHHE; OIPEAEIATh LEJIH AEATEIbHOCTH, 3a/1aBaTh IMApaMETPhl U KPUTEPUU UX
JOCTHKECHUSA; BBISIBIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS] B PaACCMATPHUBAECMbIX
bu3uIeCcKuX
SIBJICHUAX; pa3palaThiBaTh IIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOLTUXCS

MAaTE€pPUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JESATEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB

L[EJIIM, OLICHUBATh PUCKHU MOCJIEACTBUM NEATEIBHOCTH; KOOPAUHUPOBATH U BBIIOIHATH
paboTy B YCIOBUSIX pEabHOI0, BUPTYAJILHOTO U

KOMOMHMPOBAHHOTO B3aWMOJICHCTBHS;, Pa3BUBATh KPEATHBHOE MBIIIJICHUE
NpU pEIICHUM KU3HEHHBIX TMpobsieM. ba3oBble wucciaenoBaTeIbCKUE
NeHCTBHUA.

BJIAJICTh HAYYHON TEPMHUHOJIOTUEN, KIIFOYEBBIMHU ITIOHATUAMHU U METOJaMHU
bu3nyeckoil HaykH; BIaJeTh HABBIKAMHM Y4YEOHO-HCCIEIOBATEIbCKON M TPOEKTHOU
NEeATEIbHOCTH B oOmactu  (U3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOAOB peIlIeHUs 3a1ady (U3HYECKOro CoJepKaHus,
IIPUMEHEHUIO PA3JIMYHBIX METOA0B IIO3HAHMS;

BJIAJICTh BUJAMU  JIESITEIBHOCTH 110 IIOJAYYEHHMIO HOBOIO 3HAHUA, €ro

WHTEPIpETaluy, MPeoOPa30BaHUI0 ¥ MPUMEHEHHIO B PA3JIMYHBIX YUYCOHBIX CUTYaIMsIX,
B TOM YHCJIC€ MPU CO3JaHUU YUYEOHBIX MPOEKTOB B 00JacTH (U3MKHU;  BBISIBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH THIOTE3Yy €€
pelIeHrs, HaXOJIUTh apTyMEHThI JJI J0KAa3aTelbCTBa CBOMX YTBEPKICHUM, 3a7aBaTh
napaMeTpbl M KPUTEPUM PCIICHMS; aHAJW3UPOBATh IOJYYEHHBICE B XOJ€ pEIICHUs
3a/1a4u pe3yJbTaThl, KPUTHUYECKU

OIIEHHWBAaTh HX JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEeIbHOM
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JESITEIbHOCTH, B TOM YHCIIE TIPH U3y4YeHUH (U3UKH; JaBaTh OLEHKY HOBBIM CUTYAIIHUSM,
OLICHMBATh IPUOOPETEHHBIM ONBIT; YMETh NEPEHOCUTh 3HAHUS 10 (U3UKE B
MPAKTHUECKYIO 00JIaCTh KU3HEACITEIbHOCTH; YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
NPEIMETHBIX 00JIaCTEN; BBIABUIATh HOBBIE UIEH, IPEAIaraTh OPUTMHAIBHBIE MTOIXO0/IbI
U pELIeHMs]; CTAaBUTh IMPOOJIEMBI U 3a/lauM, JOIYCKAIOIIME aJIbTEPHATUBHBIC PEIICHHUS.
Pabora ¢ undopmanmeii:

BJQ/JIeTh HAaBBIKAMU TOJy4YeHUS HWHGPOpMaUUU (PUIUIECKOTO  COACpIKAHUS
U3 HCTOYHHKOB Pa3HBIX THUIIOB, CAaMOCTOSITEJIBHO OCYIIECTBIISITh IIOMCK, AaHAJIN3,
CHUCTEMAaTHU3AINI0 U UHTEPIPETAINI0 HHPOPMAIUH PA3TUYHBIX BUJOB U (hopm
IIPEACTABIICHUS; OLICHUBATh JIOCTOBEPHOCTH

uH(popmanuu;

UCIIOJIb30BaTh CPEACTBA NHPOPMALMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUN B
pElICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 3a1ad c
coOnrofeHueM  TpeOOBaHMII  3PrOHOMUKHM, TEXHMKH O€30IaCHOCTH, TUTHEHBI,
pecypcocOepeKeHrs, MpPaBOBBIX M 3THYECKMX HOPM, HOPM HMH(POPMALUOHHON
0€30I1aCHOCTH; CO3/1aBaTh TEKCThI (PU3NUYECKOTO COJAEPKAHUS B PA3IUYHBIX (hopMarTax ¢
y4€TOM Ha3HauyeHus WHGOpPMAIMU M LEJIEBOM ayJuTOpUH, BBIOMpasi ONTHUMAJIbHYIO
(dbopMy IpeCTaBICHUS U BU3yaJIU3alUU.

KoMMyHHKaTHBHBIC YHHUBEpPCaJbHbIe YUeOHbIC JCHCTBUA:

OCYIIECTBJISATh OOIICHHE Ha YpOKax (PU3WKH W BO BHE-YPOUHOH NEATETHLHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTyallud U CMSAr4aTh KOH(MJIUKTHI,

pPa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pE€HHUS C MCIIOJIb30BAHUEM

SI3BIKOBBIX
CpPEICTB; MOHUMATh U HCIIOJB30BATh MPEUMYLIECTBA KOMAHAHOM W WHIWBUYaJIbHOU

paboThI; BEIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JACHCTBHM C y4€TOM OOLIUX

HMHTEPECOB,

Y BO3MO>KHOCTEMN KaKJI0TO YI€Ha KOJUIEKTHUBA;

MIPUHUMATH L€ COBMECTHOU AEATEIBHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH
JNEUCTBUS TO €€ JOCTHKEHUIO: COCTABJISITh TUIAH JEWCTBUM, PACIPENEIATh POJIA C
y4€TOM MHEHHI YY4aCTHUKOB, 0OCYXKJaTh PE3yJIbTaThl COBMECTHON PabOThI; OIICHUBATh
KaueCTBO CBOETO BKJIAJla M KAKJOTO YYaCTHUKA KOMAH/IbI B OOIITUI
pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSAM; MpEjiaratb HOBBIC MPOEKTHI, OICHUBATH
W€ C TIO3MLIHUM HOBU3HBI, OPUTHMHAIBHOCTH, MPAKTUUYECKOW 3HAYMMOCTH;
OCYILIECTBJIATH MO3UTUBHOE CTPATETNYECKOE MMOBEJACHUE B PA3JIMYHBIX CUTYAIUSX,

IIPOABJIATE TBOPUYCCTBO U B006pa}K€HI/IC, OBITH NHHUIWMATUBHBIM.
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PerynsiTuBHbIe YyHUBepPCAJbHBbIE YUeOHbIE 1eHCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO OCYILIECTBJIATH MO3HABATEIbHYIO JCSATEIBHOCTh B 00JIaCTH

[1)763709%
U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH COOCTBCHHBIC
3a/1auyd; CaMOCTOSITENIbHO COCTAaBISATh IUJIAaH PEIICHHS PACUETHBIX M KAaYeCTBEHHBIX
3a]a4, TUIAH BBIMIOJHEHUS MPAKTUYECKOM paboThl ¢ y4€TOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXXHOCTEH W TPEANOYTCHUH; JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;
pacuMpsTh paMKd y4eOHOTO MpeJMeTa Ha OCHOBE JUYHBIX MPEANOYTCHH; JenaTh
OCO3HaHHBIN BBIOOP, APTYMEHTUPOBATH €0, OpaTh HA CE€OS1 OTBETCTBEHHOCTh
3a peLieHue; OLICHUBATh

MPUOOPETEHHBIN ONBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSBICHUIO PYAUIIMH B 001aCTH PU3KKH,

MOCTOSIHHO MOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJ/Ib, SMOUMOHAJIbHBII MHTEJVIEKT: /1aBaTh OLEHKY HOBBIM CHUTYalUsM,

BHOCHUTb KOPPEKTUBBI B ACSITEILHOCTb,

OLICHHMBATh COOTBETCTBHE pPE3YyJbTAaTOB LEJISIM; BIJIAJETh HAaBbIKAMHU I103HABATEIbHOMN
pedaexkcun Kak 0CO3HaHUSI COBEPILIAEMBIX

JEHCTBUIM U MBICTUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBaHMUI; HCIOJb30BaTh
puEMBI pedIeKCHH ISl OLIEHKU CUTYalllH, BHIOOpa BEPHOTO

pElIeHUs; YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO IPUHUMATh pPEIICHUs MO HX

CHIDKEHUIO; IPUHUMATh MOTUBBI M apryMEHTHI JPYTHUX TPU aHAIHU3E PE3yIbTaTOB

NEeSATEIbHOCTH; IPUHUMATD €051, TOHUMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI W aApPTyMEHTHl JPYrUX TMpPU aHalW3e Pe3ylbTaToB

JesITeIbHOCTH; MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKHU.

B mpouecce AOCTHXKEHUSI JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI 10
buszuke IS ypoOBHA  cpeaHero  obmiero  oOpa3oBaHMs Yy  OOy4arommxcs
COBEPILEHCTBYETCS AMOLMOHAJIbHBIN UHTEIJICKT, npenoiararonmi
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIOYAIOMIETO CIIOCOOHOCTh MOHMMATHh CBOE 3MOIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOM SMOLMOHAIBHOU cepbl, ObITH
YBEpEHHbIM B ce0e; caMOperyJiMpoBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCThH AaalTUPOBATHCS K
HYMOLIMOHAJIBHBIM H3MEHEHUSM M MpPOSABIATH TMOKOCTb, OBITH OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHBAIIMM, BKJIOYAIOLIEH CTPEMIIEHUE K JOCTHKEHHIO LEIH U YCIEXY,
ONTHMHU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, UCXOJs U3 CBOUX BO3MOYKHOCTEN;
IMMATHH, BKIIIOYAIOLIEH CIOCOOHOCTHh MOHUMATh 3MOIIMOHAIBHOE COCTOSHHE JPYTHX,
YUUTHIBaTh €r0 TpPU OCYIIECTBICHUH OOIIEHHUS, CIMOCOOHOCTh K COYYBCTBHIO U
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COIICPCIKMBAHUIO, COIHAJIBHBIX HABBIKOB, BKIIIOYAIOMIHUX CIIOCOOHOCTh BBICTPpAHBAaTb
OTHOIIICHUA

C IPYTUMHU JIIOJIbMHU, 3200TUTHCS, POSIBIISITh UHTEPEC U pa3peniaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuyenus B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpuUMeEpax pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B pPAa3BUTUM COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUM, B MPAKTUYECKOW JAECSATEIbHOCTH JIFOACH; YUUTHIBATh TPAHUIIBI TPUMEHECHUS
M3YUYEHHBIX (U3NUECKUX MOJICNIe: MarepualibHas TOYKa, WHEpIUAJIbHAS CHUCTeMa
oTcu€ra, aOCOJIOTHO TBEPAOE TENO, HACATbHBIA Ta3, MOJEIU CTPOCHHUS Ta30B,
KUJKOCTEM W TBEPABIX TEJN, TOYEUHBIA DSIIEKTPUUYECKHN 3apsl MOpH  PEIICHUU
dbu3nYecKux 3a7a4; pacrno3HaBaTh (pU3nUecKue BJICHUS (TIPOLIECChI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE BHXKEHUE,
CBOOOJHOE MajJicHUE TeJl, ABUKECHHUE MO OKPY>KHOCTHU, UHEPIIUS, B3aUMOJECHCTBUE TeE,
niddy3us, OpOYHOBCKOE JABUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEJ, U3MCHCHHUE
00béMa Ten TpU HarpeBaHuu (OXJIAXKIEHHUM), TEIUIOBOEC pPaBHOBECHE, HCIapeHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KPUCTAJUIM3AlMs, KHUIIEHHE, BIAXHOCTh  BO3/IYyXa,
MOBBIIICHUE JIaBJICHUSI ra3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napamMeTpaMH COCTOSIHMSI Ta3a B M3OIpolieccax, 3JEKTPU3alMs TeJ, B3aUuMOJEUCTBUE
3aps/IOB; OINUCHIBATH MEXAHMUYECKOE JIBIIKCHHE, HCTONb3Yysd (U3HUECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUja, UMITYJIbC
Tela, KUHETUYECKas DJHEPTusi, MNOTCHIMaJIbHAs DSHEpPrus, MeXaHudeckas paloTa,
MEXaHUYeCKasi MOITHOCTh; P OMHMCAHUH TPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJB3YEeMbIX BEJIMYWH, HMX OO0O03HAUCHHUS W CIUHMIIBI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTUMHU BEJIMUYNHAMU;

ONUCHIBATh U3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIE SIBICHUS, UCIIOJIb3YS
bu3nYecKue BEIMYMHBL: TaBJICHUE Ta3a, TeMIIepaTypa, CPEIHSSI KHHETUIECKas: YHEPTHUs
XA0TUYECKOTO  JIBIDKCHHUSI MOJIEKYJ, CpeIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYI,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEprusi, pabora rasza, Kod(QOUIIMEHT IOJIE3HOTO
JIEUCTBUS TETJIOBOTO JBUTATENIS; MPU OMUCAHUU TPABWIHHO TPAKTOBaTh (DU3UUECKUN
CMBICJT UCTOJIb3YeMbIX BEJIWYWH, UX O0O03HAYCHUS U €IUHMIIBI, HAXOIUTh (DOPMYIIbI,
CBSI3BIBAIOINIME JAHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYWHAM; OIMHUCHIBATH
M3YUYEHHbIC 3JIEKTPUUECKUE CBOKMCTBA BEILIECTBA U JIEKTPUUECKUE
sBJIeHUST (TIPOLIECCHI), MCHOJIb3Yd (DU3UUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD MOJISI, MOTEHIINAN, PA3HOCTh MOTEHIINAJIOB; TpHU
OMMCAaHUU TPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, UX
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0003HAUCHUS ¥ €AUMHUIII, YKA3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UIECKYIO
BEJIMYMHY C IPYTUMH BeTUYMHAMU; aHAIM3UPOBATh (DU3MUECKHUE TIPOIIECCHl U SBIICHMUS,
UCIIOJIB3YSI (PU3UUECKHE 3aKOHBI

W TOPUHIUIBLL: 3akoH BcemupHoro tsarotrenus, |, Il u |1l 3akonsl HeroToHa, 3aKkoH
COXpaHEHHUS MEXAaHWYEeCKOW JHEPTWH, 3aKOH COXPAHCHUS HWMITYJIbCa, MPUHITUI
CYMEpIIO3HIIMKA CHWJI, TIPUHIMII DPABHOMPABHS WHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpemHEeW KWHETUYECKOW SHEPIHH TEIUIOBOTO JIBIDKCHHSI MOJIGKYJT C aOCOIIOTHOM
TEMIIepaTypoi, MepBbIil 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsana, 3akoH KyioHa, mpu 3TOM pa3iudarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €O
MaTEMaTUYECKOE BBIPAKEHUE U YCIOBHS (TpaHulbl, OOJAaCTH) MNPUMEHUMOCTH;
OOBSCHITH OCHOBHBIC TIPUHITHITHI ACHCTBHUS MAITUH, MPUOOPOB U TEXHHYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MacCHOTO HCIOJIb30BAaHUSI B IOBCEIHEBHOU
KU3HHM,  BBIMOJHATH OKCIIEPUMEHTHI TIO HCCIEAOBAaHUIO (DU3WYCCKUX SBICHUH U
MPOILIECCOB C HCIOJIb30BAHUEM TPSIMBIX, W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmynupoBaTh MpodemMy/3aiady M TUIOTE3y Y4EOHOTO HKCIEpUMEHTa, COOUpaTh
YCTAaHOBKY U3 TPEIJIOKEHHOTO 00OpYIOBaHMsI, TPOBOAUTEL OMBIT U (POPMYyIHPOBATH
BBIBOJIBI; OCYIIIECTBIIATh MPSAMbIC U KOCBEHHBbIC U3MEPEHUS (PU3UUECKUX BEIMYUH, MPU
3TOM BBIOMPATh ONTHUMAIBHBIA CTIOCOO M3MEPEHHSI U MCTIOJIB30BaTh U3BECTHBIC METO IBI
OIICHKM TOTPEIIHOCTEeH M3MEPEHUI; UCCIEA0BATh 3aBUCUMOCTH MEXIY (PU3HMUESCKUMU
BETMYMHAMHU C HCIOJIB30BAHMEM MPSIMBIX HM3MEPEHUH, TMPH ITOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBATH PE3YIbTAThI MMOTYYCHHON 3aBUCUMOCTH (PU3NUYECKUX BEITMYUH
B BuJe TaOMUIl W TpaduKoOB, JAeNaTh BBIBOABI IO pe3yibTaTaM HCCIICIOBAHUS;
coOJro1aTh MpaBuiia 6€30MacHOro TPy/ia MPHU MPOBEICHNN UCCIICTOBAHUN B paMKaX

y4e0HOro SKCIEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKON U MPOEKTHOM AESITENIbHOCTH C
UCITIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPONUCTB U JaO0OPATOPHOTO 000PYI0BAHUS; pELIaTh
pacy€THbIEe 3aa4d C SBHO 3aJaHHOW (PU3MYECKOM MOJEINbI0, UCHOB3Ys (pu3nyeckue
3aKOHBI M MPHUHIMIIBI, HA OCHOBE aHajW3a YCJIOBHS 3a/ladl BBHIOMPATh (PU3NYECKYIO
MOJieNlb, BBLACNATH (PU3WYECKUe BEIWYMHBI U (OPMYJIbl, HEOOXOAMMBIE s €€
pelmeHns, MPOBOAUTh PACUETHl M OLICHUBATH PEAIBHOCTH II0JYYEHHOIO 3HAYCHMS
¢u3znyecKkoil BENWYHMHBI; pPElIaTh KadeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMUYECKU
HEMPOTUBOPEYMBYIO LEMOYKY PACCYyKJECHUH C OIMOPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3MUecKHe SBJICHMSI; UCIIOIB30BaTh MPHU PEIICHUU YUeOHBIX 3a/1a4

COBpEMEHHbIE UH(POPMALIMOHHBIE
TE€XHOJIOTUH JJIS1 TOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALIMU U TPEACTABICHHUS
yueOHOW U HAyYHO-TIOMYJISIPHOM MH(OpMAIINH, TOTyYEHHON U3 Pa3TUYHbIX HCTOYHUKOB,
KPUTUYECKH aHAJIU3UPOBATH MOTy4yaeMyt0 HHPOPMAIUIO; TPUBOIUTH MPUMEPHI BKIIA1a
POCCHUICKHX U 3apyO€KHBIX yUEHBIX-(PU3UKOB
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B Pa3BUTHC HAYKHU, 00BsICHEHHE IMPOLCCCOB OKPYKAOIICTO MHPA, B pa3BUTUC TCXHUKHU U
TeXHOHOFHﬁ; HCIIOJIb30BATh TCOPCTUICCKUC 3HAHUS T10 (I)I/ISI/IKC B HOBC@I[HCBHOﬁ KHN3HHU

s obecriedyeHust 0€30MacHOCTH TpU OOpalleHuu C MpUOOpaMu U TEXHUYECKUMHU
YCTPOWCTBAMH, JUIsI COXpPAHEHHS 3J0POBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO
MOBEICHUSI B OKpYXalolie cpene; paboTaTh B TPYIE C BBIMOJTHEHUEM Pa3ITUYHBIX
COLIMANIBHBIX pOJIeH, IUTAHUPOBaTh paboOTy TPYIIBI, PAUOHAIBHO paclpenessiTh
00s13aHHOCTH Y IUIAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJ€KBATHO
OLICHMBATh BKJIAJ] KaXJIOTO W3 YYaCTHUKOB TPYMIBI B PEUICHHE paccMaTpUBaEMOM
poOJIEMBI.

K xonny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YyHON KAapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOM TEXHHUKU U
TEXHOJIOTUM, B NPAKTUYECKON JIEITEIbHOCTH JIIOAEH, LEJIOCTHOCTh W E€IUHCTBO
bu3nUecKkol KApTUHBI MHpA; YYUTHIBATH TPAHUIBI TMPUMEHEHHS HW3YYEHHBIX
(bu3nYeCKUX MOJIeTIeH: TOYCUHBIN
IEKTPUUECKUH 3apsijl, Jyd CBETa, TOYCHUHBIA UCTOUYHUK CBETA, SJIEpHAsT MOJIEIb aToMa,
HYKJIOHHAsl MOJIeJTb aTOMHOTO siipa TIPH penieHur (U3UYECKUX 3a7ad;, paclio3HaBaTh
busznueckue sBIeHUA (Mpoliecchl) W OOBACHATH WX HAa OCHOBE 3aKOHOB
AJICKTPOJIMHAMHUKN M KBAHTOBOW (DH3WKH: 3JIEKTpUYECKasl MPOBOAMMOCTH, TEILJIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOE JEWCTBHS TOKa, B3aMMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHASL WHIYKIMA, JEHCTBUE MArHUTHOTO TOJISI HA MPOBOAHUK C TOKOM U
JMBIDKYIIAACS 3apsl, AJCKTPOMArHUTHBIE KOJEOAHWS W BOJIHBI, MPSAMOJIHHEHHOE
pacmpocTpaHeHUE CBETa, OTPaXKEHUE, MpeloMIICHHE, WHTephepeHIus, AUPpaKius U
NoJIIpU3aIlisl CBeTa, AUcTepcus cBeTa, (oroanekTpuueckuit dpdext (hotodrddexr),
CBETOBOC JaBJICHUEC, BO3HUKHOBCHUE JIMHEHYATOrO CIIGKTpa aToMa BOJOPO/IA,
€CTECTBEHHAsI U UCKYCCTBEHHAs PaIUOAKTUBHOCTb;

OTHCHIBATH U3yUYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHIE, MATHUTHBIC,
ONTHYECKHUE, IEKTPUUECKYIO MPOBOJAUMOCTh PA3IUYHBIX CPEM) M DJIEKTPOMArHUTHBIC
SIBJICHHSI (TPOIIECCHI), UCTTONB3Ys (PM3UUECCKUE BEITMUMHBI: DJICKTPUUYSCKUMA 3apsia, CHiia
TOKa, OJJIEKTPUYECKOE HAMPSHKEHHUE, JJICKTPUYECKOE COMPOTHBIICHHE, Pa3HOCTh
MOTCHIMAJIOB, AJICKTPOJBIDKYINAsl CHiia, paboTa TOKa, WHAYKIUS MarHUTHOTO TIOJI,
cuna Ammnepa, cuna JlopeHria, HHIYKTUBHOCTh KaTYIIKH, SHEPTHS SJCKTPUUCCKOTO U
MarHUTHOTO TIOJIeH, IEPHOJT ¥ YacTOTa KojeOaHuii B KoiaebaTeTbHOM KOHTYpe, 3apsij U
cuja TOKa B TPOLIECCE TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJjiebaHuil, (pokycHoe
pacCTosIHME W ONTHUYECKAas CHWJIa JIMH3bI, MPU ONMHUCAHWUU MPABUIBLHO TPAKTOBATH
(bU3UYECKUIl CMBICT MCTIOIB3YEMbIX BEITMYMH, UX 0003HAYCHUS W €UHUIILI, YKA3hIBAThH
bopMyJIbl, CBSI3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU BEJIMYMHAMU,
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OMHCHIBATh HM3YyUYEHHBIC KBAHTOBBIC SIBJICHHUS M TMPOLIECCHI, HCIMONB3Ys (hU3HUECKUE
BEJIMYUHBI: CKOPOCTh JJEKTPOMAarHMTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa,
SHEPrusl U UMITYJIbC (POTOHA, TIEPUOJ MOTypaciaia, SHEPTUS CBSI3U aTOMHBIX JIEp, PU
OMMCAaHWU TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIOIb3YyEMbIX BEIUYMH, UX
0003Ha4YEeHNs U €IMHULIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYMHAMH, BBIYHCIATH 3HAYCHHE (DU3MUECKON BEIMYUHBL
aHAJIM3UPOBaTh (PU3MUYECKUE MPOLIECCH] U SIBICHHUS, UCIONb3Ys (PU3NYECKUE 3aKOHBI U
OPUHIUNBL: 3aKOH OMma, 3aKOHBI ITOCJIEJOBATEIBHOTO W NAPAJIIEIBHOTO COEAVMHEHUS
IIPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHnma, 3aKOH SJIEKTPOMAarHWUTHOW WHIYKIIMH, 3aKOH
IPSIMOJIMHEMHOIO  paclpOCTPAaHEHHsT CBETa, 3aKOHbl OTPAXKEHUS CBETAa, 3aKOHBI
NPEJIOMJIEHUS] CBETa, ypaBHEHUE OWHIITEHHA 11 (oTtod(ddexTa, 3aKOH COXpaAHEHUS
OHEPIUH, 3aKOH COXPAHCHUS MMILYJIbCA, 3aKOH COXPAHECHMS JJICKTPUYECKOTO 3apsna,
3aKOH COXPaHEHHs MAacCOBOTO 4YHWCIa, IOCTyJaTel bopa, 3aK0H paauoaKTUBHOTO
pacmaza, I@pH OTOM  pa3Iuyarh  CIOBECHYIO  (OpPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKEHHE M YCIOBHUS (TpaHULbI, 00JIaCTH) NPUMEHUMOCTH;
ONPEIEIATh HAIPABJICHUE BEKTOPA HHIYKIIUA MarHUTHOT'O TOJIS1 TPOBOIHUKA

C TOKOM, CHIJIBI AMnepa N CHIIBI HopeHua; CTPOUTH H OIIMCBIBATH H306pa}i(eHI/I€,
CO31aBacMoOC IIJIOCKUM 3€PKaJIOM, TOHKOM

JIMH30M; BBIMIONHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUI0 (DU3UYECKUX SIBICHUM U
MPOIIECCOB

C WCIIOB30BAaHUEM TPSMBIX, U KOCBCHHBIX W3MEPCHHI: TIPH 3TOM (HOPMYIHPOBATH
npoOriemy/3aauy ¥ THIOTE3y Y4eOHOTro SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO  O00OpY/MIOBaHMSI, TPOBOAWTH OMNBIT W (OPMYJIHPOBATH BBIBOIGI,
OCYIIECTBIISITh TMPSMbIE U KOCBEHHBIE U3MEpPEHUs (U3MUECKUX BEIMYHUH, MPU ITOM
BBIOMpPATh ONTHUMAJBHBINA CIMOCO0 H3MEPEHHS W HCIOJIh30BaTh WM3BECTHHIE METOJIbI
OTICHKH TOTPEITHOCTEH U3MEPEHUI; HCCIICIOBATh 3aBUCUMOCTH (DM3NIECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHH: TPH OTOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBaTh PE3ybTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEIMYHUH B BHUJC
TaONHIl ¥ TPaUKOB, ACIIaTh BHIBOJBI ITO Pe3yJIbTaTaM UCCICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOTo TPy/a P MPOBEIECHUN UCCIICIOBAHUM B paMKaxX

y4eOHOTO IKCIIEPUMEHTA, YIEOHO-UCCIEA0BATEIILCKON U TTPOCKTHOM JEATEIBHOCTH C
WCIIOJIb30BaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JIaOOPATOPHOTO 000PYI0BAHUS; peliaTh
pacuéTHble 3a7a4M C SIBHO 3aJaHHOW (PUBMYECKON MOEIbI0, UCTOJIb3Yys (hU3NUECKUE
3aKOHBI W TIPHUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBUA 3a/Jauyd BHIOWpATh (DU3UIECKYIO
MOJieNlb, BBIACNATH (U3NYECKHE BETUUYMHBI U (GOpMYIbl, HEOOXOAWMblE s €€
pelieHus, MPOBOAUTh PACUEThl U OILICHUBATH PEAbHOCTh IOJIYYEHHOTO 3HAYEHUS
(GU3MYEeCKON BENMYMHBI; pENIaTh KAYECTBEHHBIC 3a7adyd: BBICTPAWBATh JIOTHYECKU
HEMPOTUBOPEUMBYIO IIETMIOYKY PACCYXXICHH C ONOpOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH Y (PU3MUECKHE SBIICHUS, UCIIOJIH30BATh MPU PEIICHUN YUCOHBIX 3a/1a4
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COBpPEMEHHbIE HMH(OPMALUMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpPHPOBaHUS,
UHTEPHIpPETAllUd W TPEJCTaBICHUS Yy4yeOHOM M Hay4YHO-MOMYJSIPHON HHPOpMaIUU,
IIOJIyYEHHOM W3 Pa3JIMYHbIX MCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH IOJIYy4AEMYIO
nH(pOpMaIuio; OOBSCHATh TPUHIIMIBI JEUCTBHUS MAaIlWH, MPUOOPOB U TEXHUYCCKUX
YCTPOWCTB,
pasnuyaTh yCI0BUs UX 0€30MaCHOr0 UCTIOIb30BaHUS B IIOBCEIHEBHOM KU3HH;
MPUBOJUTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUH; UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (PU3KKE B OBCETHEBHOM KU3HU
g obecriedyeHust 0e30MacHOCTU NpU OOpallleHuu C NpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHHUS 3I0pPOBbS M COOJIIOJCHHS HOPM 3KOJIOTHYECKOTO
NOBEJICHUSI B OKpYXarollel cpene; paboTaTb B TpYIIIE C BBINOJIHEHUEM Pa3IUYHbIX
COIMAJIBHBIX POJIEH, IUIAHUPOBATh pabOTy TPYMIbl, PAIMOHAIBHO paclpeesTh
00513aHHOCTH U IUIAHUPOBATH ACSITENBHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJCKBATHO
OLICHMBATh BKJAJ KaXJOTO U3 YYaCTHHUKOB TPYIIIbl B PEIICHHE paccMaTpUBaeMOU
pOOJIEMBI.
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10 KJIACC
HaumenoBaunue
Ne KomnuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pAa3IEIIOB U TEM IIporpamMmmHoO€e coaepkaHue
/11 4acoB 00yYaroIIMXCs

y4eOHOT0 MpeAMeTa

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 NO3HAHUSA

1.1

du3znka W  METOIbBI
HAay4YHOT'0 TTO3HAHUSA

2

®du3uKa — HayKa O NPUPOJE.
Hayunsie METO/IbI
NO3HAHUSA  OKPY’KAIOLIETO

Mupa.

Ponp skcnepumeHTa u Teopun B
poLecce MO3HAaHUS PUPOIBI.
DKCIEpUMEHT B busuke.
MopaenupoBaHue bu3nIecKux
ABJIEHUNA W TIporeccoB. HayuHsbie
runore3bl. dusnyeckue 3aKOHbI U
TEOpHUH. ['paHUIBl NTPUMEHUMOCTH
¢u3znueckux 3akoHOB. [lpuHumn

COOTBETCTBUSL. Pone u wmecrto
busuku B (opMupoBaHuu
COBPEMEHHOW Hay4YHOM KapTHHBI
MHpA, B IIPAKTUYECKOU

N3yyenne HaydHBIX (IMIOUPHUCCKUX
U TEOPETUYECKUX) METO/IOB MTO3HAHUS
OKpY>KaIoILIero MUpa.

OO0cyx1eHue TpaHul] IPUMEHUMOCTH
(du3NYECKUX 3aKOHOB U TEOPHIl.
PaGoTa B rpymme mo noaroToBke
KOPOTKUX COOOIIECHHUI O POJIA U MECTE
(Y3UKY B HAyKE U B MMPAKTHUECKOU
NEATENBbHOCTH JIFOAEH. [leMoHcTpanus
aHAJIOTOBBIX U ITUGPOBBIX
U3MEPUTEILHBIX PHOOPOB,
KOMITBIOTEPHBIX TATYUKOB.

OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI
¢ udpoBoii TabopaTopuel Mo Gu3NKe

1 .
IIpu paspaborke paboueil mporpamMmbl B TEMaTHUYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIB30BaHMS AJIEKTPOHHBIX (UHM(POBBIX)

O6pa3OBaTeJ'H:HBIX PECYPCOB, ABIAIOIINXCS y‘{€6HO-M€TOI[I/I"ICCKI/IMH MaTepuajiaMu, COACPIKAHUC KOTOPBIX COOTBECTCTBYCT 3aKOHOAATCIILCTBY 00 O6paSOBaHI/II/I.
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JICSITSIIbHOCTH JIOACH

Hroro no pasneny

Pa3nen 2. MexaHuka
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2.1

Kunemarnka

Mexanunueckoe JIBUYKEHHE.
OTHOCHUTENBHOCTDH
MEXAHUUYECKOTO JIBAKCHUS.

Cucrema orcuéra.

Tpaexropus.

[lepemenienue, CKOpOCTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTepHAIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CiioxeHue
NEPEMEILICHUN U CIIOKEHUE
CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHUS, TyTH U
NepEMEILICHHS] MaTePUaIbHON TOUKU
OT BPEMEHH.

CBobOomHOE TageHue. Y CKOpEeHUe
CBOOOTHOTO TA/ICHHUS.

KpuBonuneiiHoe 1BUXEHHUE.
JIBrKeHHe MaTepUaIbHOM TOYKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJIOBAs
CKOPOCTb, TUHENHAsI CKOPOCTb.
[lepuon n yactora oOpanieHus.

[IpoBeneHue 3KCIIEPUMEHTA: U3yUYECHUE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETIBIO
OINpPEJEICHUS] MTHOBEHHON CKOPOCTH;
MCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMU, TPOUJICHHBIMH TEJIOM 32
MOCJIeI0BaTEIbHbIE PABHbIE
IIPOMEKYTKHA BPEMEHH IIPU
PAaBHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOW CKOPOCTHIO, PABHOW HYJIIO;
M3y4YEHUE ABUKEHUS IIapUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBH)KCHHUSI TEIA,
OpOILIEHHOTO TOPU3OHTAIILHO.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKMX Kak: CIIUJOMETP, LIEMHbIE U
pPEMEHHBIE Nepeauu IBHXKESHHUS; U
YCIIOBHUH UX O€3011aCHOTO
UCITOJIb30BAHUS B IIOBCETHEBHOM
KU3HH.

Peenue pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM (PUBUYECKON MOJICTBIO C
MCII0JIb30BAaHUEM OCHOBHBIX (hOPMYIT
KUHEMaTHKU.

[TocTpoeHnue u ananus

rpauKOB 3aBUCUMOCTEM
KMHEMATHYECKUX BEJIMYHH OT
BPEMEHHU MJI1 PABHOMEPHOIO
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[{eHTpOCTpEMHUTEIIEHOE YCKOPEHHUE.
TexHuueckue ycTpoucTsa u
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MPAKTUYECKOE MIPUMEHEHHE:
CITUIOMETD, JIBUKCHHC
CHApSIIOB, LECIHBIE U PEMEHHBIC
rnepenadyun

Y PAaBHOYCKOPEHHOI'O NMPSIMOJIMHENHOTO
JIBHKCHUS.

Pacnio3naBanue pu3nyecKkux sBICHUN B
Y4€OHBIX OIBITAX U OKPY’KaoLIEH
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE MaJICHHUE TE,
JBUKEHUE 110 OKPYKHOCTH.

Omnucanre MEXaHMYECKOTO JBIKEHUS C
HCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: KOOPAUHATA, YTh,
nepeMelIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu riaHUpOBaHHH,
MPOBEJICHUH U WHTEPIIPETAINN
pE3yJbTATOB OMBITOB U aHAIIN3E
JOTOJIHUTENBHBIX HCTOYHUKOB
uH(pOpMaIUu 10 TEME
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2.2

Jlnnamuka

IIpyHIUIT OTHOCUTEIBHOCTH
lNanunes. llepsbii 3akoH HeroToHa.

HNuepumnanbHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipunuun
CyIEepNO3uLINK CHiI. BTOopoii 3aKkoH
Herorona qyst MarepuanbHOM
Touku. Tpetuii 3akoH HeroToHa 11714
MAaTEPHAIBHBIX TOUEK. 3aKOH
BCEMUpPHOTO TArotenus. Cuna
TsxecT. [lepBas kocMuueckas
CKOpOCTb.

CpaBHeHHE MacC B3aUMOJECHCTBYIOIINX
TeJL.

W3ydeHne 3aBUCUMOCTH CHUJIbI
YOPYTOCTH OT fedopManuu; CpaBHEHHE
CWJI TPEHHUS MTOKOSI, KAaUeHUs U
CKOJIbKEHHUS.

OOBbscHEHNE HEBECOMOCTH.
IIpoBeneHue >KCrIepuMeEHTa:
HCCIICIOBAHUE  3aBUCHMOCTH  CHIJI
YIPYTOCTH, BO3HUKAIOIIUX B
MpYy>KMHE U PE3UMHOBOM OO0pasiie, OT
170:¢
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Cuna ynpyroctu. 3akoH ['yka.
Bec tena.

Tpenue. Buabl Tpenus (mokosl,
CKOJIbKeHUsI, KaueHus1). Cuia
tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIBLKEHUS U CUJIa
Tpenus mokos. Koagdurment
TpeHus. Cuia COnpOTUBIICHUS
IIpU ABUKEHUH TEJIA B )KUJIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpalllaTesIbHOE
JBUKEHUE a0COJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaiieHus. [lnedo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.
TexHuyeckue ycTporcTBa u
MPaKTHYECKOE TPUMEHEHHE:
MOAIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB

nehopManvv; U3y4eHUE IBHIKCHUS
Opycka MO HaKJIOHHOW TUIOCKOCTH;
HCCJIEI0BaHNE YCIIOBUH
paBHOBECUSA TBEPAOTO Tela,
MMEIOIIETO OCh BPaICHUS.
OO0OBsaAcHeHHe 0cOOEHHOCTEN
PaBHOMEPHOT'O M pPaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBIKCHUS,
CBOOOHOIO MaeHUs TE, ABUKEHUS II0
OKPY>XKHOCTH Ha OCHOBE 3aKOHOB

HBI-OTOHa, 3aKOHa BCCMHUPHOI'O

TATOTEHUS.

OOBsicHeHUE OCHOBHBIX
NIPUHLIMUIIOB JNEUCTBUS
MOIIIUITHUKOB u 170'¢

MPaKTUYECKOTO TPUMEHEHUS.
OOBsiCHEHUE NBUKESHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THBIX 3a/1a4 ¢ SBHO
3aIaHHOM (PU3UYCCKON MOJICTBIO C
HCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 GOpMyJT TMHAMUKHU.

PacriosnaBanue Gpu3nUecKuX SBICHUA B

y4€OHBIX OIBITAX U OKPY>KaroIe
KU3HU: UHEPLUS, B3aUMOJIEVCTBUE TEIL.
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AHanu3 GuU3NYECKUX MPOILIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
IPUHIIUIIOB: 3aKOH BCEMUPHOTO
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tsrorenus, |, 1l u 11l 3akonsr HeroTOHA,
MIPUHITUIT CYTIEPIO3ULINHU CUJI, IPUHITUIT
PaBHOIIPABHOCTH MHEPIMATIBHBIX
CHCTEM OTCUETA
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2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKE

HNmmynibc MaTepuaibHOW TOYKU
(Tena), cucTeMbl MaTEpPUATBHBIX

TOYCK. I/IMHy.]'H)C CHJIBI U U3MCHCHUC
HMITYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HUMITYyJIbCA. PeakTtuBHOC JBHKXCHHUC.

Pabota cuiibl. MOITHOCTH CHJTBI.
Kunernueckas sneprus
MaTepHAIBHON TOYKH. Teopema
00 U3MEHEHUU KUHETHYECKON
JHEPI'UH.

IToTeHnmanbpHas SHEPrUsl.
[ToTeHnmanbHas 3HEPrus ynpyro
nehOpMUPOBAHHOMN TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3Y MOBEPXHOCTU 3EMIIH.
IloTennmairpHEBIE U
HEMOTEHIHAIbHBIE CHIIBL. CBS3b
pabOThl HEMOTEHIUAIBHBIX CHJT
C U3MEHEHHUEM MEXaHUYECKOU
DOHEPIrUMU CUCTEMBI TEJ. 3aAKOH
COXpAaHEHUSI MEXAaHUYECKON
SHEPIUH.

Yrpyrue u Heynpyrue

IIpoBeneHue >KCrepuMeHTa:

n3ydeHue abCOIOTHO HEYIIPYTOro
yaapa ¢ IMOMOIIBIO IByX OJITUHAKOBBIX
HUTSHBIX MasTHUKOB; UCCIICOBAHUE
CBSI3U Pa0OTHI CUJIBI C U3MEHEHHUEM
MEXaHWYECKON SHEpPTUHU Tejla Ha
MPUMEPE PACTKEHUS PE3UHOBOTO
KIyTa.

Ouenka aOCOMIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NUECKHUX
BEJINYMH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PM3UYCCKON MOJICTBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB

1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemmenne xauecTBEHHBIX 3a71a4U C
OIOPOM Ha U3YYEHHBIE B pa3Jieiie
«MexaHuKay 3aKOHBI,

3aKOHOMEPHOCTH U (PU3HUYECKUE
SIBIICHMSI.

Onucanue MEXaHMYECKOTO IBUIKCHUS C
HCIIOJIb30BAaHUEM (bu3uIeCKuX
BEJIMYMH: UMITYJIbC T€Jla, KHHETUYECKas
SHEPTU,
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CTOJIKHOBEHHSI.
TexHuueckne ycTpoucTBa H
MPAKTUYECKOE MNPUMEHEHUE:
BOJIOMET, KOTIED,
NPYKAHHBIN IIACTOJIET,
JBUKEHHUE PAKET

MOTEHIMAJIbHASL SHEPTUsl, MEXaHUYECKas
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM C MCIIOJIb30BaHHUEM 3aKOHa
COXpaHEHMSI MEXaHUYECKOM SHEPIuH,
3aKOHAa COXPAHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX IPUHITUIIOB
JEUCTBUS U IPAKTUYECKOTO
MIPUMEHEHUSI TEXHUYECKUX YCTPOMICTB,
TaKUX KaK: BOJIOMET, KOIIED,
MPYKUHHBIN TUCTOJIET.

OOBsICHEHHE IBUKEHHUS PAaKET C OTIOPOM
Ha U3y4YCHHbIC PU3NUECKUE BEIIMUUHBI U
3aKOHBI MEXAaHHUKHU.

Hcnonb3oBaHue Opu NOATOTOBKE
COOOIIEHUI O TPUMEHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHH JIJIs
MOUCKA, CTPYKTYPUPOBAHHS,
WHTEpIIpETALUK U MPEJICTABICHUS
nH(popMaIu, KpUTUYECKUHN aHaATTU3
noytyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HUCCIEeI0BAHUN 3aBUCUMOCTEHN
(hU3UYECKUX BEITMYHH, IIPOBEPKa
MPEI0KEHHBIX TUIIOTE3
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Hroro no pazneny 18

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA
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3.1

OCHOBBI
MOJICKYJIIPHOKHHETHICCKOMN
TEOPHH

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KUHETHYECKON
TEOPUU U UX OINBITHOE
000CHOBaHHUE.

bpoyHOBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS
Y B3aUMOJICHCTBUS YaCTHIL
BelecTBa. Monenu crtpoeHus
ra3oB, )KMJKOCTEHW U TBEPBIX TEIN
U OOBSICHEHHE CBOICTB BEIlECTBA
Ha OCHOBE dTHUX Mozene. Macca
U pa3Mepbl MOJIEKYII.
KonnuectBo BemecTsa.
ITocTositnHas ABoraapo.
TerioBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[Ixama remneparyp Llenscus.
Mopenp uieajaprHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH WIEATBHOIO rasa.
AOGcounoTHas Temneparypa Kak
Mepa CpeIHEN KUHETUYECKOU
SHEPIrUU TEIJIOBOTO ABUKECHHUS
yactull rasza. [lIkama remnepatyp

[IpoBeaeHune s3xcrepruMeHTa:
ompeJesIeHue MacCchl BO3ayXa B
KJIACCHOM KOMHATE HA OCHOBE
u3MepeHuit 00bEMa KOMHATBHI,
JABJICHUS ¥ TEMIIEPATyPhl BO3IyXa B
HEH; UCCIICIOBAHNE 3aBUCUMOCTH
MEXIy TTapaMeTPaMu COCTOSHUS
Pa3peKEHHOTO Tasa.

OreHka aOCONMIOTHBIX U
OTHOCHUTEHHBIX TTOTPEITHOCTEH
U3MepeHU PU3NYECKUX BEITUUHH.
OOBsiCHEeHNE OCHOBHBIX MPUHITAIIOB
JNEUCTBUN TEPMOMETpA U OapoMeTpa U
YCIIOBHUH WX 6€3011aCHOTO
WCITOJIb30BAHUS B TTOBCETHEBHOMN
KU3HH.

Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX ONBITAX U OKpYKaroeh
*Ku3HU: 1uddy3usi, OpOyHOBCKOE
JBIDKCHUC.

OmnrcaHue TEIJIOBBIX SBJICHUH C
UCIOJIb30BaHUEM (PU3UUECKUX
BEJTMYMH: TaBJICHHE Ta3a,
TeMITepaTypa, CPEeIHsSI KHHETHICCKas
DHEPTUS XaOTHYECKOTO JIBHKCHHUS
MOJIEKYJI, CpETHeKBapaTHIHAS
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KenbpBuna. ['a30BbIC 3aKOHBI.
YpaBueHnue MenaeneeBa—
Knaneiipona.

3akoH JlanpToHa. M30mponeccsl

CKOpPOCTh
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B U/ICAJIbHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BEIlIECTBA.
['padmyeckoe mpencraBacHUe
U30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

TexHuueckue YCTpPOKCTBA
MPaKTHIECKOEe MPUMEHEHHE:

TepMOMETp, OapoMeTp

n

MOJIEKYJI.

AHanmu3 GU3NYECKUX MPOIECCOB U
siBIICHUH ¢ ucnoab3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JIBIDKCHHST MOJICKYJT C a0COTIOTHOM
TEMIIEPATyPOH.

Pemenune pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
HCMOJIb30BaHWEM OCHOBHBIX
noynoxxeHut MKT, 3akoHOB u
bopMysT MOJIEKYIISIPHOUN (PU3UKH.
Pabora B rpynmnax npu miaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JIOTIOJTHUTEJIbHBIX UICTOYHUKOB
uH(pOpMaIUu 10 TEME
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3.2

OCHOBBI
TEPMOTMHAMUKHN

10

TepmoauHaMuyeckas cucrema.
Brytpennss sHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI U
CIIOCOOBI €€ N3MEHEHHH.
KonuuecTBo TemioTsl U padora.
BryTpenHss sHEeprus 0AHOATOMHOTO
UJEeAIBHOIO raza. Buupl
TEIUTONEPEAAYH: TEMIONPOBOIHOCTb,
KOHBEKIUS, U3JIyYeHUE. Y IeIbHas
TEIJI0OEMKOCTh BELIECTBA.

[IpoBenenme 3KCIEpUMEHTA: H3MEPEHUE
YACTBbHON TEIIOEMKOCTH BEIIIECTBA.
Ornenka aOCOTIOTHBIX ¥ OTHOCUTEIHLHBIX
MOTPEIIHOCTEH U3MEPEHUM (PHU3UIECKUX
BEJINYHH.

N3yuenune Mozenen IIapoOBOM
TypOWHBI, JABUTATENs BHYTPEHHETO
CrOpaHusl, peaKTUBHOTO JIBUTATEIIS.
OOBsiCHEHHE TIPUHIIMIIOB JICUCTBUSA U
yCJIOBHI 0€301TaCHOTO HCITOIH30BAHUS
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KomnuectBo TCIIJIOTHI

IIpU TEIJIONEpeIaye.
[Tonstue 00 aguabaTHOM IpoIiecce.
[IepBbIit 3aKOH TEPMOJIMHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJUHAMHKHU K U30IIPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.
Bropoii 3aKOH
TEPMOJUHAMUKHU.

HeobOpatumocTts mpolieccoB B
MIpUpPOJIE.

TennoBble MallIMHBI.

[TpuHUMNBI 1EUCTBUS TETLIOBBIX
mamuH. [IpeoOpa3oBanus

SHEPruu B TEIJIOBBIX MaIlWHAX.
Koaddurment noneznoro neicteus
TEIUIOBOM MallIHBI.

[uxn Kapro u ero kosddumumeHt
MOJIE3HOTO JECUCTBUS.
DKOJIOTUYECKHE MPOOIEMbI
TEIJIOPHEPTETUKHU.

Texnnueckue YCTPOWCTBA 151
MPaKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYyTPEHHETO CrOPAHMS,

B MTOBCE/IHEBHOM JKM3HU JIBUTATEIS
BHYTPEHHETO CropaHusi, ObITOBOTO
XOJIOIUIIbHUKA, KOHJTUIIMOHEPA.
Omnucanue CBONCTB TEJ U TEIJIOBBIX
SBJICHUH C UCIIOJIb30BAaHUEM
bu3nyecKnX BEIWYHH: JaBJICHHE rasa,
TEeMIIEpaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSIS1 SHEPrus, paboTa rasa.
Pemenne pacu€THbIX 3a7a4 ¢ SIBHO
3aTaHHOM (PU3UYECKON MOJICTBIO C
MCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 HopMyJT MOJIEKYJISIpHON (PU3KKH U
TEPMOJIMHAMHUKHU.

Pemmenne xauecTBEHHBIX 3a1a4 C
OTIOpOM Ha U3yUYECHHbIE B pa3jiese
«Monekynsipaasi pusuka u
TEPMOIMHAMUKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBIICHUSI.

Pabora B rpynmax mpu
aHaymse JOTIOTHUTETBHBIX
HUCTOYHUKOB HMH(POPMAIIH TI0
TeMe
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OBITOBOH XOJIOJUILHUK,
KOHJIMUITUOHED
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3.3

ArperartHbie
COCTOSIHUSA BEIlIeCTBA.
@®a30BbIE NEPEXOABI

[TapooOpa3oBaHue 1 KOHAECHCAIIUS.
Hcnapenue u kuneHue.
AGcoII0oTHast 1 OTHOCUTENIbHAS
BJIQYKHOCTh BO34yXa. HachllleHHBIN
nap. YaenbHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEeMIIEpaTypbl KUTIEHUS OT
naBJjeHusA. TBEpIoe Teno.
Kpucrannunueckue u amopHbie
TeJla. AHU30TPONUS CBOMCTB
KpucTawioB. JKuakne KprucTasuibl.
CoBpeMEHHBIE MaTEpPUAIIBI.
[i1aBneHne U KpUCTAIIN3AIMA.

VY nenbHas TEMIOTA IUIABJICHHUS.
CyO6numanus. YpaBHEHHE
TEIUIOBOTO OanaHca. TexHuYecKkue
YCTPOWCTBA U MPAKTUYECKOE
IPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP,
TE€XHOJIOTUHU MOITYYEHUS
COBPEMEHHBIX MAaTEPUAIIOB, B TOM
YHUCJIe HAHOMATEepUaJloB, U
HAHOTEXHOJIOTUHU

[IpoBenenue s3kcepuMeHTa: U3MEpPEHUE
OTHOCHUTEJILHOM BIAXXHOCTH BO3/lyXa.
OneHka abCONMIOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEPEHUMN (PU3NUYECKHUX
BEJTUYMH.
N3yuenune CBOIICTB
HACBIIIICHHBIX TMapOB, CIOCOOOB
M3MEPEHUS BIAKHOCTH

Hab6nronenue xurenus npu
MMOHM)KCHHOM JIaBJICHUY, HATPEBAHUS H
TIJIABJICHUS] KPUCTAITMYECKOTO
BEILIECTBA.

OObsiCHEHNE IPUHIIUTIOB ICHCTBHS U
yCJIOBUM 0€301MacHOT0 UCIOIb30BaHUs
B ITOBCETHEBHOM KM3HU TUTPOMETPA,
MICUXpPOMETpa, Kamopumetpa. M3yuenue
TEXHOJIOTHUI MOTYyYEHUSI COBPEMEHHBIX
MaTepHuajoB, B TOM YHCIIE
HaHOMAaTEPHUAJIOB.

Pemienne pacu€rHeIXx 3amad C
SBHO  3QJIaHHOM  (YU3UYECKOU
MOJIEITBIO C HCMOJIb30BAHUEM
ypaBHEHUS TEIJIOBOTO OajaHca.
Pemienne kauecTBEHHBIX 33724

C OIIOPOM HA U3YUYEHHBIC 3aKOHBI,
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3aKOHOMEPHOCTH U (PU3UUECKUE
SBJICHUSI 110 TEME.
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Pacnio3naBanue pu3NUeCcKuX sIBICHUM
B YU4E€OHBIX OMBITaX U OKPYXKarolen
KU3HU: tepopmanus TBEPIBIX Tel,
HarpeBaHUe U OXJIAKICHUE Tell,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BELIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYIT MOJIEKYJISIPHOM
(bu3HKH.

Hcnonb3oBanne nH)OPMAMOHHBIX
TEXHOJIOTHH [l TOUCKA,
CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUHU U
npencTaBieHust nHpopMauu mpu
MOJIFOTOBKE COOOIIEHUH O
MPUMEHEHUN 3aKOHOB MOJICKYISIPHON
(U3UKY U TEPMOJMHAMUKH B TEXHUKE
U TEXHOJIOTUAX

Hroro o pazneny

24

Paznen 4. DaekTpoauHaMHUKAa
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4.1

SJIGKTpOCTaTI/IKa

10

DIIEKTpU3aLUs TEN. DNEKTPUUECKUI
3apsa. [IBa Buaa aneKTpuyecKux
3apsnoB. [IpoBoaHuKY,
JTURJIEKTPUKHU U TOJTYTPOBOAHUKU.
3aKOH COXPAaHEHHMSI JIEKTPUUECKOTO

3apsja.
BzaumopeiicTBre 3apsa10B. 3aKOH

Kynona. TodeuHblli 37€KTpUUECKUI
3apsa. DIEKTPUUECKOE TOJIE.

[IpoBenenme 3KCIEpUMEHTA: H3MEPEHUE
ANEKTPOEMKOCTH KOHJICHCATOPA.

O1renka aOCOJIOTHBIX M OTHOCHUTEIILHBIX
MOTPENTHOCTEH U3MEPECHHUH (PU3NUSCKHIX

BEJIMYMH.
N3yuenune IIPUHIUIIOB
NEUCTBUSA 3JIEKTPOCKOIIA,

AJIEKTPOMETPA, KOHIEHCATOPA.
N3yyenue npuHIMIIOB AEUCTBUS
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Harnpsok€HHOCTBD 3JIEKTPUYECKOTO
noss. [Ipuauun cynepno3unuu
3JIEKTPUYECKUX Toseu. JInnnumn
HANPSHKEHHOCTU 3JIEKTPUYECKOTO

OoJIsl.

Pabora CHII
3JIEKTPOCTATAYECKOTO OJIs.
ITorenuai. Pa3noctn
noreHuuanoB. [IpoBomHukun U
TIASJIEKTPUKHU B

QJICKTPOCTATUYCCKOM I10JIC.

HI/IBJIGKTPI/I“ICCKEUI IMPOHULIACMOCTbD.

Dnekrpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTb MIOCKOTO
KOHJIeHCaTopa. DHEPrus
3apsXKEHHOT0 KOHJIEHCATOPA.
TexHuyeckue ycTporcTBa u
IPAKTUYECKOE IPUMEHEHUE:
ANEKTPOCKOII, SEKTPOMETP,
AJIEKTPOCTAaTUYECKas 3allUTa,
3a3eMJICHUE JIEKTPONPHUOOPOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyHUHBIN IPUHTED

U yCIIOBUM 0€3011acHOTO MPUMEHEHUST B
MPAKTUYECKOMN KU3HH,

KOIUPOBAIBHOTO arnmapara, CTpyHHOTO
MpUHTEpA.

PaccmoTtpenue ¢pusndyeckux

OCHOBAaHMI 3JIEKTPOCTATHYECKOU
3alUTHI U 3a3€MJICHUS
ANEKTPONpuOOpoB. Perienue
Pacy€THBIX 3a/1a4 C SIBHO 3aJ1aHHOMN
(bU3UYECKON MOJIEIBIO C
MCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
dhopmyi snekTpocTatuku. Pemenue
Ka4eCTBEHHBIX 33/1a4 C OMOPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

U (U3UYECKUE SBICHUS
AIEKTPOCTATUKH.

Pacno3naBanue pu3nyeckux siBICHUNA B
Y4EOHBIX ONBITaX U OKPYKaOIICH
KU3HU: DJICKTPU3ALIMS TET,
B3aUMOJECHUCTBUE 3aPSAI0B U
OOBSICHEHHE UX Ha OCHOBE 3aKOHOB U
(bOopMyIT DIIEKTPOCTATUKH.
Onucanue M3yYEHHBIX
BEIIIECTBA M DJIEKTPUUYECKUX SIBJICHUM
C  WCIOJb30BaHUEM  (DUBHUYECKUX

CBOWCTB
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BEJIMYMH:  JJEKTPUYECKUM  3apsf,
HaNpsHKEHHOCTH DJIEKTPUYECKOTO
0JI,
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IMOTCHIHUAJI, pa3HOCTH ITIOTCHIIUAJIOB,
C-)JIGKTpOéMKOCTB.

AHanu3 pU3n4YecKuX MpoLEecCoB U
SBJICHUH C UCIIOJIb30BAHUEM
bu3nyecKrX 3aKOHOB: 3aKOHA
COXPAHEHUs AIEKTPUUECKOTO 3apsa,
3akoHa KyioHa.

PaboTa B rpynnax mpu aHaiuse
JOTIOJTHUTEJIBHBIX UICTOYHUKOB
MH(}OpMaAIUU U NOJTOTOBKE COOOIIEHUN
O MPOSIBJIEHUU 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY’KAIOIIEH )KU3HU U IPUMEHEHUU
UX B TEXHHUKE
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4.2

[HocTostHHEBII

AIEKTPUUYECKUH TOK.

Toxu B pa3aMIHBIX
cpemax

12

DJIEKTPUYECKUM TOK. Y CIOBUS
CYLIECTBOBAHMSI SJICKTPUUYECKOTO

Toka. McTounuku Toka. Cuiia Toka.

IloCTOSHHEIN TOK.
Hanpsixenue.

3akoH OMa [ yyacTKa LeMHu.
DJIEKTPUYECKOE COMTPOTURIICHUE.
VY 1ebHOE CONTPOTUBIIEHUE
BemiecTna. [locnenoBarensHoe,
napa’siesibHOe, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.
Pabora
3aKkoH
MOUTHOCTB AMEKTPUUECKOTO TOKA.

AIEKTPUYECKOTO  TOKAa.
JIxoyna—Jlenua.

[IpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
m3mepenue JJIC ncTtouyHuKa ToKa U ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0ICHUE JIEKTPOJIN3A.

OrneHka abCONMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHHUMN (PU3NUECKHUX
BEJIMYMH.

OOBsicHEHUE TPUHIIUIIOB JICUCTBUS U
yCJIOBUM 0€301acHOTO MPUMEHEHUS
aMIlIepMeTpa, BOJBTMETPA, PEOCTaTa,
HMCTOYHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
ANEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COITPOTUBIICHUE
UCTOYHUKA TOKA. 3aKkoH OMa 115t
MOJTHOM (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMbIKaHHE.

DJIEKTPOHHAS TPOBOAMMOCTh
TBEPBIX METAIIOB. 3ABUCUMOCTh
CONPOTHUBJICHUSI METAJUIOB OT
TEeMIIEpaTyphbl.
CBepXnpOoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonynpoBoauuku. CoOCcTBEHHAs U
IpUMECHasi IPOBOJUMOCTh
MOJTynpOBOAHUKOB. CBOMCTBA P—N-
nepexo/a.

[TomynpoBOTHUKOBBIE ~ TTPUOOPBL.
DJIEKTPUYECKHUN TOK B pACTBOPAX U
pacruiaBax 3J€KTPOJIUTOB.
DNEKTPOIIUTHYECKAS] TUCCOLUALIHS.
DIIEKTPOJIH3.

DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSTENBHBIN U
HECAMOCTOSTEIbHBIN pa3psii.

TEpPMOMETpPA CONPOTUBJICHUS,
BAKyyMHOTO J10/ia, TEPMHUCTOPOB U
($hoTOpPE3UCTOPOB, MOIYITPOBOTHUKOBBIX
JINOJIOB, TaIbBAHUKHU.

Pemrenue pacy€THbIX 3a/1a4 C IBHO
3aJTaHHON (PM3UYECKON MOJIEIBIO C
HCITOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dhopmyin Tembl «IlocToOsHHBIM
AJIEKTPUUYECKUNA TOK».

Pacno3naBanue pu3nyeckux siBICHUN
B yU€OHBIX OIBITAX U OKpYXKaroulei
KU3HU: AJIEKTPUYECKask TPOBOJIUMOCT,
TEILIOBOE, CBETOBOE, XUMHUUYECKOE,
MAarHuTHOE JIEHCTBHS TOKA. AHAIIN3
AIEKTPUYECKUX SIBJICHHUI U MPOIIECCOB
B LIEIISIX TOCTOSIHHOTO TOKA C
HCIIOJIb30BaHMEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH ITOCJIEI0BATENBHOTO
Y NIapAJJIENBHOTO COEUHEHUS
IIPOBOJXHUKOB, 3aK0H Jxoyisa-JIeHna.
Onucanue u3y4eHHBIX CBOMCTB
BEILECTB U JIEKTPUYECKHUX SABICHUNA C
HCIIOJIb30BAaHUEM (DU3UYECKUX
BEJIMYMH: JIEKTPUYECKHI 3apsij, cruia
TOKa, AJIEKTPUUECKOE HAIIPSIKEHUE,
ANEKTPUYECKOE COMPOTUBIICHHUE,
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Mosnus. [1na3ma.
TexHuueckue ycTpoucTsa u
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MPaKTUYECKOE TPUMECHEHHE:
aMIIepMETp, BOIBTMETP, PEOCTAT,
HMCTOYHHUKH TOKa,
AJIEKTpOHArpeBaTeIbHbIC TPHUOOPHI,
AJIEKTPOOCBETUTEIIHHBIC TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBIH O], TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MTOJTYTTPOBOTHUKOBBIN JTUO/I,

pa3HocTh noTeHnuanos, J/1C, pabora
TOKa, MOIIIHOCTbH TOKA.

Hcnonp3oBanne NHPOPMAITMOHHBIX
TEXHOJIOTUH JIJISl TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIIPETALNN U
npecTaBiIeHust HHpOpMaluu Mpu
MOJIFOTOBKE COOOIIEHUH O MPUMEHEHUU
3aKOHOB ITOCTOSIHHOTO TOKAa B TEXHUKE U
TEXHOJIOTUAX

raJlbBaHUKa
Wroro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
11 KJIACC
HaumenoBanue
Ne Konnuecto OcHOBHBIC BUIBI ACATEIBHOCTH
pa3eNoB U TeM [TporpamMmmMHOe copepxaHue
n/m 4acoB oOy4Jaronmxcs
y4eOHOro mpeamMera

Paznen 1. daekTrpoauHamMuka
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1.1

MarsuTHOE T10JI€.
DJIEKTpOMarHuTHasI
WHTYKIIUS

11

ITocTosgHubIE MAarHUTHI.
BzaumoneiictBue
MOCTOSTHHBIX MATrHUTOB.

MarsauTtHoe 1noJie.

BexTop MarHuTHON MHIYKIIUH.
[TpuHuIMN Cynepno3uiuu
MarHMTHBIX nTojaeH. JImaun
MarHuTHOM MHAyKuu. Kaptuna
JIMHUM MarHUTHOM MHIYKIUU TOJIA
IIOCTOSIHHBIX MAarHUTOB. MarHuTHOE
T0JIE TIPOBOJIHUKA C TOKOM.
KapTuna muHuii HHAYKIUH
MarduTHOTO II0JIS JJIMHHOTO
MIPSIMOTO TTPOBOJIHUKA U
3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKA C TOKOM.
OneiT Opcrena. Bzanmoneiicteue
IIPOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAYJIb U
HampaBJICHHUE.

Cuna Jlopenua, €€ MoayJb U
HarnpasJeHue. | BrKeHue
3apsHKEHHOM YaCTUIIbI

[IpoBenenue sKCriepuMeHTa: U3yueHUE
MarHUTHOTO MOJISl KATYIIKU C TOKOM;
UCCIIETIOBAaHHUE JCHCTBHS MOCTOSITHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIIEJIOBAHUE SIBJICHUS
AIEKTPOMATHUTHON UHIYKIIUH.

Onenka abCONMIOTHBIX U OTHOCUTENIBHBIX
NOTPEIIHOCTEN U3MEPEHUI PU3NYECKHUX
BEJIMYUH.

OObsicHEeHUE TPUHIUIIOB JIEHCTBUS

u yCIIOBUU 0e30macHoOro
IPUMEHCHUS MOCTOSTHHBIX
MarHuTOB,

3JICKTPOMArHuTOB,

3JIEKTPOJABUTATENISI, YCKOPUTEEH
3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHOW neuu. Pemenne
pacU€THBIX 3a/1a4 HA PUMEHEHUE
dbopmys TemMbl

«MarHutHoe nosie. IJEeKTPOMarHuTHas
WUHTYKIHS.

Pemenne kadecTBEHHBIX 3aja4
C OHnopol Ha  MW3y4YCHHBIC
3aKOHBbI, 3aKOHOMEPHOCTH U
busznaeckue
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B OIHOPOAHOM MArnvMTHOM IIO0JIC.

Pabora cunel  Jlopenna.
SIB1enue
3JIEKTPOMArHUTHOM

uHaykuuu. IloTok BekTopa
MarHUTHOM MHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHITYKIIUH.
3aKOH 2JEKTPOMAarHuTHOM
uHAyknuu Papanes.

BuxpeBoe aneKTpudeckoe noie.
DNeKTpOABMKYIIAS CUJla UHIYKIINH
B IIPOBOJIHUKE, IBHKYILIEMCSI
IOCTYIIATEJIbHO B OJJHOPOJHOM
MarHUTHOM TI0JI€.

[IpaBuno Jlenna.

NHIyKTUBHOCTS. SIBnenue
CaMOMHIYKIIUH.
DIIEKTPOABUKYIIIAS cuia
CaMOWHIYKIIUH.

9H€pFI/I5[ MAardvuTHOI'O ITOJIA KaTYHIKH

C TOKOM.
DJIEKTPOMArHUTHOE  TIOJIE.
TexHuueckue ycTpoucrsa u
IPaKTHYECKOE
IPUMEHEHHUE:

IIOCTOAHHBIC MAaIrHUTHI,

SIBJICHUS TeMbI « MarHuTHOE MmoJie.

DJIEKTPOMATrHUTHASI MHTYKIIUSD).
Ornpenenenue HanpaBJICHUS! BEKTOpA
MHYKIIUX MAarHATHOTO TIOJIs1
MIPOBOJIHUKA C TOKOM, CWJIbI AMIIepa U
cwibl Jlopenna.

Pacno3naBanue puznueckux sSiBICHUM
B YUCOHBIX OIBITaX M OKPYKaOIIeH
’KM3HH: B3aMO/ICHICTBHE MarHUTOB,
AJIEKTPOMArHUTHAS UHIYKIIUS,
JICUCTBUE MarHUTHOTO TI0JIS Ha
MIPOBOJIHUK C TOKOM U JIBHKYIIIUICS
3aps.

AHanu3 3JICKTPOMArHUTHBIX SIBICHUW C
HCII0JIb30BAaHUEM 3aKOHA
AJIEKTPOMArHUTHOW MHIYKITUH.
Onuncanue n3y4yeHHBIX CBOMCTB
BEIIECTB M AJIEKTPOMArHUTHBIX
SIBJICHUM C MCII0JIb30BAaHUEM
(bU3UYECKUX BEJIMYUH: UHAYKIUS
MarHMTHOTIO MOJIs, cujia AMrepa, cujia
JlopeHiia, THAYKTUBHOCTh KaTYIIIKH,
BHEPTUS DJICKTPUYECKOTO U
MarHMTHOTO IOJeH
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AJIEKTPOMArHUTHI,
AJEKTPOJBUTATEb,

YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHI, MHYKIMOHHAS T1€Yb
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Hroro o pazneny

11

Pa3nen 2. KoJsie0anusl M BOJIHBI
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2.1

MexaHu4ecKue u
AJIEKTPOMArHUTHBIC
KOJICOaHUS

KonebarenbHas cucrema.
CBoOO/IHBIE MEXaHUYECKUE
KoJeOanus. ['apmoHueckue
kosnebanus. [lepuon, yactora,
aMIIUTya U (aza KojeOaHuH.
[IpyXMHHBIN MasSTHUK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBparnienue snepruu
IPY TaPMOHUYECKUX KOJICOaHUSIX.
KonebarenbHbIi KOHTYP.
CB0OOIHBIE AIEKTPOMArHUTHBIE
KOJIeOaHMs B UICAIbHOM
K0J1e0aTeTbHOM KOHTYpe. AHAIOTUs
MEXKy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMU KOJICOAHUSIMU.
®opmyna TomcoHa. 3akoH
COXpPaHEHUS SHEPTUH B UJEATbHOM
K0J1e6aTeTbHOM KOHTYpE.
[IpencraBienue o 3aTyXarOmmx
KoJieOaHusX. BeIHyXIeHHbIE
MEXaHUYECKHE KOJIeOaHMsI.
Pe3onanc. BeinykaeHHbIE
3JIEKTPOMArHuTHHIE KOJIeOaHNs.
IIepemeHHBIN TOK.

CunycounalibHbINA IEPEMEHHBIN TOK.

Hccnenosanue napameTrpon
KOJIE0ATEIbHON CHCTEMBI — IEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (a3bl
KoJieOaHu| (MIPY>KUHHBIN U/WUTH
MaTEeMaTUYECKU MASITHUK).
Habmronenue 3aryxarommx KojieOaHuii.
HccnenoBaHue CBOMCTB BBIHYXICHHBIX
KOJIeOaHMIA.

Habmtonenue pesonanca. [Iposenenue
AKCIEPUMEHTA:

UCCJIEI0BAHNE 3aBUCUMOCTH NIEPHOJA
MaJibIX KoJeOaHuil rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a;
VICCJIEIOBAHNE ITIEPEMEHHOTO TOKA B
LEIU U3 [TOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJIEHCATODa,

KaTyIIKU U PE3UCTOpA.

OueHka a0COMIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUM (PU3NUECKUX
BEJIMYMH.

OObscHEeHrE TPUHLIUIIOB IEUCTBUS U
yclIoBUIl 0€30MacHOr0 MPUMEHEHHUS
ANIEKTPUUECKOT0 3BOHKA, TEHEpAaTOpa
MIEPEMEHHOI0 TOKA, TUHUH
AJIEKTpOIIEepeaay.
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Pemenue pacy€rHbixX 3a1a4 ¢ ABHO
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MomHOCTh MEPEMEHHOTO TOKA.
AMILTUTYIHOE U ACUCTBYIOIICE
3HAUYE€HUE CUJIBI TOKA U
HanpsbkeHusi. Tpanchopmatop.
[IpousBoACTBO, Nepeaayda u
noTpeOIeHUE DIEKTPUUECKON
SHEPruu. JKOJIOTUYECKUE PUCKU

IIpH IIPOU3BOACTBC JJICKTPOSHCPIUH.

Kynberypa ucnonszoBanus
3JIEKTPOIHEPTUU B MIOBCEIHEBHOU
KUA3HU.

TexHuueckue  yCTpOWCTBA U
IIPAKTUYECKOE IIPUMEHECHHUE:!
BJIEKTPUYECKUI 3BOHOK,
FEHEPATOp TMEPEMEHHOIO  TOKAa,
JIMHUH dJIEKTpoIepeaad

3a1aHHOM (PU3UYECKON MOJIETIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (OPMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHUE U AIEKTPOMArHUTHBIE
KoJIeOaHms.

Onuncanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHUuN ¢
UCIIOJIb30BaHUEM (DU3UUECKUX
BEJIMYMH: MIEPUOJI U YaCTOTa
KoJIeOaHMil, aMIuIUTYyAa U (paza
KOJIeOaHMi, 3apsil U cUjla TOKa B
TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KOJICOaHUSIX.

Pemenne kauecTBEeHHBIX 3a/1a4 C
OIIOPOU HA U3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONKCHIBAIOIINE
MEXAHUYECKHUE U

AJIEKTPOMArHUTHBIE KOJICOaHUSI.
Pabora B rpynnax npu rjiaHUpOBaHUH,
MPOBEICHUY U UHTEPIPETALIUU
pE3yJIbTATOB OINBITOB, U AHAJIU3E
JIOTIOJTHUTEJILHBIX UCTOYHUKOB
uH(OpMAaIUHU TI0 TeMe
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2.2

Mexanunyeckue u
AJIEKTPOMArHUTHBIC
BOJTHBI

MexaHnu4deckue BOJIHBI,
YCIOBUS pacupocTpaHEHHs.
[lepuon. CkopocTh

paclpocTpaHeHUsT ¥ JITMHA
BOJIHEL. [lomiepednsle u

Nzydenne obpazoBaHus U
pacrpocTpaHeHHs! TOEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Habnronenue orpaxeHus
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IMPpOaOJIBHBIC BOJIHBI.

WNutepdepenius  u  gudpakius
MEXaHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. [ poMKOCTB

3ByKa. Bricota ToHa. TeMOp 3ByKa.

QHGKTPOMaI"HI/ITHBIC BOJIHBI.
YcnoBus H3JIYUCHUA
QJICKTPOMAIrdUuTHBIX BOJIH.

B3anMHas opueHTanus BeKTOpoB E,
B, v B 31eKTpOMarHUTHOM BOJIHE.
CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH:
OTpa)kK€HUE, NPEJIOMIICHHE,
noJispu3alus, Iuppaxnus,
uHTeppepenuus. CKopocTb
AJIEKTPOMATrHUTHBIX BOJIH.

[[Txana 3J1eKTPOMAarHUTHBIX

BOJIH. [IpumeHnenue
AJIEKTPOMATrHUTHBIX BOJIH B

TeXHUKE U ObITy. [IpuHIIMIBI
PaANOCBS3U U TEIEBUACHUS.
Panuomnokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE
OKPYXaroIIEn Cpeibl.

TexHuueckue ycTpoucTsa u
IPaKTUYECKOE IPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,

U TIpeJIOMJICHUS], HHTep(epeHInu 1
Tu(dpaKIMi MEXaHUYECKUX BOJH.
HaOmronenue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C AMIUIUTYION U
4acTOTOM KojIeOaHuM, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH:
OTpaXE€HUE, MPEITOMIICHHUE,
noJisipu3anus, 1udpaius,
uHTepdepeHus. M3ydenne ycinoBuii
W3JIYYCHUS SJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUEHTAIlUU BEKTOPOB E,
B, v B 3JIeKTpOMarHUTHOM BOJIHE.
N3yuyeHnne npuMeHeHus
3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U

OBITY.

OOBsICHEHNE IPUHIIUIIOB ICHCTBHS U
YCJIOBUH 0€30IMacCHOT0 IPUMEHCHHS
MY3bIKaJTbHBIX HHCTPYMEHTOB,
YIIBTPa3BYKOBOW TMarHOCTHKU B
TEXHUKE U MEJIUIIMHE, pajapa,
paauoInpuEMHMKA, TEIIEBA30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenne pac4éTHBIX U Ka4€CTBECHHBIX
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YJIBTPa3BYKOBASI JUAarHOCTHKA B
TEXHUKE U MEIULIUHE, pajap,

3a1a4 C OIIOPOU HA U3y4YEHHBIE
3aKOHBI U 3aKOHOMEPHOCTH,
ONUCHIBAIOLINE
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panuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neun

pacpocTpaHEeHHE MEXaHWYCCKUX U
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHH [IUISI ITIOMCKA,
CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUH H
IIPEICTAaBIICHUS HHPOPMAIIUU TIPH
IIOJITOTOBKE COOOIIEHUI 00
WCITOJIb30BAaHUH DJICKTPOMArHUTHBIX
BOJIH B TEXHHKE. YUacTUe B JUCKYCCUHU
00 3JICKTPOMAarHUTHOM 3arps3HCHUN
OKPY’KaroUIEH CPEIbI.

Pabota B rpynmnax npu IiaHUPOBAHHH,
IIPOBEJICHUH U UHTEPIPETALINH
PE3YJIbTATOB OIBITOB U aHAIN3E

JOTIOJTHUTEIHHBIX UCTOYHUKOB
uH(pOpMAIUH TI0 TEME
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2.3

Onrtuka

10

I'eomeTpuueckast onTUKA.
[IpssMonuHEHOE pacpoCTpaHEeHUE
CBETA B OJHOPOJHOM cpene. JIyu
cBeTa. ToueuHbIM HCTOYHUK CBETA.
OtpaxxkeHue cBeTa. 3aKOHBI
oTpaxeHus ceeta. [loctpoeHue
M300pakKeHHI B IIIOCKOM 3€pKalie.
IIpenomiieHue cBeta. 3aKOHBI
MpeaoMIIeHus cBeTa. AOCOIOTHBIM
nokazatenb npeaomicHus. [lomHoe

N3y4denue sABIEHNUS OJIHOTO
BHYTPEHHETO OTPAKEHHUS, €TO
IIPUMEHEHUS B CBETOBOJIE.

N3yuenue moaene MUKpPOCKOIIA,
TEJIECKOIA.

[lonyuyenne cnexkrpa C  IMOMOLIBIO
IPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3Mmepenne nokasaresns IpeoMIICHHS
CTEKJIA.

UccnenoBanue cBONUCTB N300pakeHUM
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BHYTPEHHEE  OTPAXKECHUE.
[IpenenbHbIN yTOJI
MIOJIHOTO BHYTPEHHETO
OTpaXXCHHS.

Hucnepcust cera. CI0XKHBIA COCTaB
oenoro cera. L[BerT.

Cobuparoniye 1 pacceuBaroIIye
nvH3bl. ToHKas muH3a. POKYCHOE
pacCTOSIHHE U ONTHUYECKas CHUJIa
TOHKOW JIMH3BI. [locTpoeHne
U300paKEHUN B COOMPAIOIINX U
paccenBarOIINX JINH3aX.

dopMyia TOHKOU JIMH3BI.
VBenuuenue, J1aBaeMoe JUH30M.
[Ipenensl npUMEHNMOCTH
r€OMETPUYECKON ONTUKH.
Bonnosas ontuka. Uatepdepenims
cBeta. KorepeHTHbIE HCTOYHUKH.
YcaoBus HabmoIeHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEeP(DEPEHIIMOHHOM KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceTa.
HudpakunoHnHas pemeérka.

B JINH3AaX.
OObsicHEeHUE TPUHIIUIIOB ICUCTBUS U
yCIIOBUI 0€3011aCHOTO TPUMEHEHUS
OYKOB, JIyNbl, hoTOANIIapara,
MPOEKIIMOHHOIO anmnapara,
MUKPOCKOIIa, TEJIECKOIa, BOJOKOHHOM
ONTHUKH, TUPPAKITUOHHON PEIIETKH,
HOJIAPOUIA.

Pemenue pacu€THbIX 3a/1a4 € SBHO
3aIaHHON (PU3UYECKON MOJIETBIO C
VCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopMysT reoMeTPUIECKOMN ONITHUKH.
[TocTpoenue u onucanue
U300paKEHUS, CO3/JaBAEMOI0 IJIOCKUM
3€pKaJIOM, TOHKOW JIMH30M.
Paccmortpenue IIPEEIOB
MPUMEHUMOCTH
F€OMETPUYECKOUN ONTUKH.

Pacno3naBanue puznueckux siBICHUM
B OIIBITaX U OKPYKAIOLIEH KU3HMU:
MIPSMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MPETOMIICHHE,
uHTephepeHIus, TuPpaxus u
NOJIIpU3allKs CBETa, IUCTIePCUs
ceera. M3ydyenue ycioBui
HaOJI0IEHUST MAKCUMYMOB U
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VYcaoBue HaOIOIEHUS TTaBHBIX
MaKCHMYMOB MpH MaJCHUU
MOHOXPOMATHUYECKOI'O CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

MUHHUMYMOB B UHTEP(PEPEHIIMOHHOMN
KapTHUHE
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[Tomapu3zanus ceera. TexHuyeckue
YCTPOMCTBA U NMPAKTUYECKOE
IIPUMEHEHHUE: OYKH, JIYIIa,
doToamnmapar, MpOEKIIMOHHBII
arrapar, MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OINTHKA,
mudpakMOHHAsA PElIETKa,
HOJISIPOUT

OT JIBYX CI/IH(1)a3HBIX KOT'CPCHTHBIX
HNCTOYHHKOB.

VcaoBue HAOMIOACHUS TIIABHBIX
MaKCHUMYMOB MPH NaJCHUN
MOHOXPOMATHYECKOTO CBETA HAa
TU(PaKIMOHHYIO PEIETKY. AHAIN3
ONTUYECKUX SIBJICHUM C
HCII0JIb30BAaHUEM 3aKOHOB: 3aKOH
IIPSMOJIMHEWHOTO
pacupoCTpaHEHHUS CBETA, 3AKOHBI
OTPa)KECHHUS CBETA, 3aKOHBI
npesoMiieHus ceeta. Onucanue
ONTUYECKUX SIBJICHUH C
WCIIOJIb30BaHUEM (PU3HYECKUX
BEJINYMH: (POKYCHOE PACCTOSTHUE U
ONTHUYECKAs CUJia JIUH3BI

Hroro no pazneny

24

Paznen 3. OcHOBBI cIeIHAJIBHON TEOPHUH OTHOCUTEIBLHOCTH (Hajsiee — CTO)
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3.1 | OCHOBEI CIIELIHAJILHOM
TEOPHUH
OTHOCHUTEIBHOCTHA

['panu1Bl NPUMEHUMOCTH
KJIACCHUYECKOM MEXAHUKHU.
[TocTynatel cienuaabHON TEOPUU
OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHIIUIT
OTHOCHUTEIIbHOCTH DUHILTENHA.
OTHOCUTENBHOCTD
OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJIUHBI.

Pemrenne kauecTBEHHBIX 3a7a4 C

OIOPOU HA M3YUYEHHBIE MTOCTYJIATHI
CTO.

Hcnonp3oBanne nHOOPMAITMOHHBIX
TEXHOJIOTHUH JIJIsI TOUCKA,
CTPYKTYPUPOBAHUSI, THTEPIIPETAIIUU U
npejcTaBiieHus] HGOpMalUK Npu
MOATOTOBKE COOOIIEHUM O TPaHHUIaX
MIPUMEHUMOCTH KJIaCCUUYECKOU
Mexanuku u ocHoBax CTO

DHEPrusi U UMITyJIbC
PENSATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € S3HEPrUeH u
UMITYJIbCOM PEJSITUBUCTCKOMN
YacCTHULbl. DHEPTHUs MOKOS

Hroro no pazneny

Paznen 4. KanToBasi pusuka
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4.1

DJeMeHThl KBAaHTOBOM
OIITUKH

®otonbl. Popmyna Ilnanka cesA3m
sHepruu (poToHa C ero 4acTOTOM.
DHeprusi 1 UMITYJIbC

¢dorona. OTKpeITHE U
UCCJIeIOBAHUE

dotorddexra. OnbiTor A.T.
CroneroBa. 3aKOHBI
dboToaddexra. YpaBHeHHE
OitHmreitna 11 hotodddexra.
«KpacHas rpanuna»
dotospdexra. [aBnenue cpera.
Omnsritel I1.H. JleGenena.
XHUMHUYECKOE OEHCTBHE CBETA.
TexHuyeckue ycTpoucTBa U

OPAaKTHYECKOE  NPUMEHEHHE:
doTodMEMEHT,  (POTOAATUUK,
COJIHEUHAs Oarapes,
CBETOJINO]T

Ha6mronenue dpotorddexra Ha
YCTaHOBKE C IMHKOBOW IMJIACTUHOM.
HccnenoBanue 3akOHOB BHEITHETO

dboTorpdexra.

OO0BsicHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBUS TEXHUYECKUX YCTPOMCTB,

TaKuX Kak: (h0TO3JIeMEHT, (OTONATUUK,

CoJIHEYHas OaTapesi, CBeTOUOT; U
yCIIOBUI UX 6€30MacHOT0 MPUMEHEHUS
B IIPAKTUYECKON KU3HU.

Pemenue pacu€THbIX 3a/1a4 € IBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (OpMYJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEHHBIX 3a/1a4 C
OIIOPOM HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW OTITHUKH.
Pacno3naBanue puznueckux siBICHUM
B Y4E€OHBIX OMBITAX:
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dotornekrpudeckuii 3pPexT, cBeToBOE
JaBIICHHE.

Onuncanue n3y4yeHHbIX KBAHTOBBIX
SIBICHUM Y TIPOLIECCOB C
UCIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: CKOPOCTb
3JEKTPOMATrHUTHBIX BOJIH, JIJTMHA
BOJIHBI M 4aCTOTa CBETA, SJHEPTUS U
UMITYJIbC (POTOHA
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4.2

CrpoeHue atoma

Monenb aToMa Tomcona.
OIBITBI Pesepdopna 10
pacCessHUIO O-9aCTHII.

[InanerapHas Mozenb aroma.
[Toctynarsr bopa.

W3ny4yeHue u noriomieHne GoToHOB
IIPU IIEPEX0/I€ aTOMa C OAHOTO
YPOBHS SHEPIUU Ha ApYyrou. Buabl
cnekTpoB. CIIEKTp ypOBHEW dHEPTUH
aToMa BOJOpOAa.

BosHOBBIE CBOMCTBa YacCTHIL.

Bonubr Ie bpos.
KopnyckynsspHOBOTHOBOM Jyanu3M.
CHoHTaHHOE U BBIHYKJICHHOE
U3JIyYCHHUE.

TexHuueckue YCTPOUCTBA 51
IPaKTUYECKOE TPUMEHEHHE:
CIIEKTPAJIbHBIN AHAJIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBIN
KOMITBIOTED

Nzyuenne monenu omnwita Pesepdopna.
[IpoBenenue 3kcriepuMenTa 1o
HaOJII0/ICHUIO JTMHEHYATOTO CIICKTpa.
Onenka aOCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEIIHOCTEH
WU3MEpeHUI (PU3NIECKUX BEITUIHH.
N3yuenne monenu aroma: TomcoHa,
IJIaHETapHOM MOJEIIM aTOMa, MOJIETN
aroma bopa.

N3ydenue cnekTpa ypoBHEN SHEPTUU
aToMma Bojiopojia. O0bsiCHEHUE
MIPUHIIUIIOB JICUCTBUS U YCIIOBUU
0€30macHOr0 MPUMEHEHHUSI
CIIEKTPOCKOTA, Jia3epa, KBaHTOBOT'O
KOMITBIOTEPA.

Pemenne kauecTBEeHHBIX 3a/1a4 C
OIIOPOM HA M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE
siBJIeHUs 110 TeMe «CTpoeHue
aToMay.
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Pacno3naBanue puznueckux sSBICHUM
B YYEOHBIX ONBITaX: BO3HUKHOBEHHE
JIMHENYATOrO CIEKTpa U3JIyYCHHUS.
AHanu3 KBaHTOBBIX MPOIIECCOB U
SIBJICHHUU C UCIIOJIb30BaHUEM
nocryiatoB bopa

4.3

ATOMHOE A1pOo

DKCIEepUMEHTHI, JOKa3bIBAIOIINE
CJIO’KHOCTh CTPOCHHUS Spa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pesepdopaa no
ONPENICIICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITyUCHHUS.
CaoiicTBa anbda-, 6era-, ramma-
u3nyudeHus. BiausHue
PaAMOAKTUBHOCTH Ha >KUBbBIC
OpraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyknonnas monens anpa
I'eitzen6epra-NBanenko.

3apsan siapa. MaccoBoe 4uciio siapa.
N3oTomsL.

Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
["ammanzimydenue. 3aKkoH
PaAMOaKTUBHOTO pacmaja.

N3yuenune JKCIIEpUMEHTOB,

JIOKa3bIBAIOIINX CJI0KHOCTD
CTPOEHHUS aTOMHOTO SApA.
UccnenoBanue TpekoB yacTull (1Mo
TOTOBBIM (hoTOrpadusim).

N3ydenue siaepHbIX CUl, SIIEPHBIX
peaKkuui CHHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIIOHHOW MOJIENH Siapa
['eitzenbepra-MBaneHko.

OObsicHeHUE yCTPOICTBA U
MPUMEHEHUS JO3UMETPA, KaMEPhI
Bunbcona, ssgepHoro peakropa,
aTOMHOM OOMOBI.

Pemrenue 3amau ¢ onopou

Ha MOJYYEHHbIC 3HaHUS, B T.4. O 3apsije
Y MacCOBOM YHCJIIE A]Ipa.

Pacno3naBanue puznueckux siBICHUM
B y4€OHBIX OTBITAX U B OKPYXKAIOIIEH
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DHeprust CBA3U HyKJIOHOB B fAJIpE.

SlnepHbIE CHIIBI.

KHN3HU: CCTCCTBCHHAA U UCKYCCTBCHHAs
PaaAnOaKTUBHOCTD.
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JledekT macchl sapa.

Snepnbie peakuuu. [lenenue n
CUHTE3 SIEP.

Anepnslii peakTop. TepMosaepHbIi
cuHTe3. [IpoOaemMpl U epCneKTUBBI
SAIEPHON SHEPTETUKH.
DKOJIOTUYECKUE aCIIEKTHI SIEPHOU
JHEPIrEeTUKHU.

DneMeHTapHble YacTullbl. OTKpBITHE
IIO3UTPOHA.

Mertoabl HAOIIOACHUS U
pErucTpanuu dJIEMEHTAPHBIX
YaCTHLI.

dyHIaMEHTAIIbHbBIE
B3anMMOJIchcTBUS. EqMHCTBO
¢bu3HUecKoil KapTUHBI MUPA.
TexHuueckue ycTpoucTsa u
IPAKTUYECKOE TPUMEHEHHE:
NO3UMETp, KaMmepa BuiibcoHa,
SJIEpHBIN peakTop, aToMHasg bomba

Onurcanre KBaHTOBBIX SIBICHUU U
IIPOLIECCOB € UCIIOIB30BAHUEM
($u3NYECKUX BETUYHH: IEPHO/T
HoJTypacnazia, SHEPrusl CBsI3U
aTOMHBIX S7Ep, AEPEKT MacChI siapa.
AHanu3 MpoIeccoB U SIBICHUN ¢
UCITOJIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
ANEKTPUUECKOT0 3apsiaa, 3aKOH
COXpaHEHUsI MacCOBOTO YHCIIA,
nocrynatel bopa, 3akoH
PaAMOAKTUBHOTO pacnaja.

VYyactue B paboTe Kpyrioro croja
«DyHaaMEHTaIbHbIC

B3aMOJIEUCTBHS. EnunacTtBo

(bu3MUECKOI KapTUHBI MUPay.

Hcnonb3zoBanue nHHOPMAIMOHHBIX
TEXHOJIOTHUH 117151 IOUCKA,
CTPYKTYpHUPOBaHUs, UHTEPIIPETALIUU U
npeacTaBiieHus] THGOpMaLUK MPU
MOJITOTOBKE COOOIICHHI 0 TPUMEHEHUHN
3aKOHOB KBAaHTOBOU (PU3HUKHU B TEXHUKE
U TEXHOJIOTHUSIX, DKOJIOTUYECKUX
aCIeKTax SIACPHON SHEPTeTUKHU

Hroro no paszneny
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Pa3zges 5. DieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

5.1

DIEeMEHTHI
aCTPOHOMUH U
acTpopU3UKH

7

DTarnbl pa3BUTHUS ACTPOHOMHUH.
[IpukmagHOE 1 MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 3BE3HOTO HeOa.
Co3Be3gusi,  sipkue  3BE3BI,
IJIAHETHI, ux BUIMOC
JIBHKCHUE.

ConHeyHas cucrema.

Connue. CojiHeYHast aKTUBHOCTb.
Nctounuk snepruu CoJiHIa 1
3BE3/1. 3BE3/IbI, UX OCHOBHEIC
XapaKkTepucTUKU. J(narpamma
«CIIEKTpaJIbHbINA KJIacC —
CBETHUMOCTBY». 3BE3/IbI ITIaBHOU
MIOCJIEA0BATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JIJIs 3BE3]]
IJIaBHOM MOCJIEI0BATEIBHOCTH.
BrayTtpennee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEJICTaBICHUS O
MPOUCXOXKIECHUU U IBOJIIOIIUN
CouHna 1 386371, DTallbl )KU3HU
3BE3 .

Muteunslii [TyTe — Hama ["amakTuka.
ITonoxenue u amxenue ConaHIa B

[ToaroroBka cooOmieHM 00 dTanax
pa3BUTHUS ACTPOHOMHUH, O TPUKJIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUU
ACTPOHOMMHU, O METOJIaX MOJTYUYECHUSI
HAay4YHBIX aCTPOHOMMYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMMH.

N3ydenune COBpeMEHHBIX
IIPEACTABICHUN O IPOUCXOKIACHUN U
spomtonuu CoJiHIIA U 3BE3.
N3ydyeHne TUIIOB rajlakTHK,
paJMOTAJIAKTUK U KBa3apoOB.
N3yueHnne nBU eHUsI HEOECHBIX Tel,
ABOJIIOIMH 3BE311 M BeeneHHowu,
MPOIIECCOB, TPOUCXOIAIINX B
3B€31aX, B 3BE€3JHBIX CUCTEMAX, B
MEKTaJTAKTHYECKOM Cpelie,
MacITabHOU CTPYKTYphl BeeneHHOM.
OO0bsicHenue pacmpenus: Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka kK 00CYXACHUIO
HEPEIICHHBIX MPO0JIEM aCTPOHOMHUH.
[IpoBenenue HaOMOACHUI
HEBOOPYKEHHBIM IJ1a30M C
HCII0JIb30BaHWEM KOMITBIOTEPHBIX
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T'amakTuke. TUITBI TATTAKTHK.
Paguoramaktuku v KkBazapsl.

YeEpHble AbIpBI B Ipax rajlaKkTHK.

MIPUIIOKEHUM JJ1s1 OTIPEACTICHUS
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Bcenennas. Paciuupenue
Bcenennoit. 3akon Xa006ma.
Paz6eranue ranaktuk. Teopus
bospmioro B3peiBa. PennkroBoe
U3IIyYEHUE.

MacmrabHast CTpyKkTypa
Bcenennoil. MeraranakTtuka.
Hepeménnsie mpoOaemMsbl
ACTPOHOMUU

MOJIO’KEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aus CeBepHOro MoJryIapus

U ApKUE 3BE3/BI.

[IpoBenenue HaOIIOACHUN B TEIECKOI
Jlynsl, mmaner, Mieunoro I[lyru.
VYyacTue B AMCKYCCUH O HEPEIICHHBIX
npo0JieMax aCTpPOHOMUU

Wroro no pazneny 7

Pasznes 6. O0o0maomniee NOBTOPEeHUE
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6.1

O06o0Omaroriee
MTOBTOPCHHUE

O000111eHNE U CUCTEMATH AU
COJZIEpKaHUS pa3JeoB Kypca
«Mexanuka», «MonekysipHas
bu3MKa U TEPMOJUHAMUKAY,
«OnexTpoauHaMukay, «Komnedanus
Y BOJIHBD», «OCHOBBI CIIELIUATBHOMN
TEOPUU OTHOCUTEIIBHOCTUY,
«KBanTOBas puznkay, « I1€MEHTHI
aCTPOHOMUU U acTpodu3uKu». Poib
(PM3HKU U aCTPOHOMUH B
SKOHOMMYECKOM, TEXHOJIOTNYECKOM,
COIMAJIBHON U 3THYECKOM cepax
NEATEIIBHOCTH YEJIOBEKA, POJIb U
MeCTO (PU3UKHU U aCTPOHOMHUH B
COBPEMEHHOW HAYYHOUN KApTHUHE
MHpPA, 3HAUCHUE OMUCATEIBHOM,

Yyactue B AUCKYCCHUU O POIH (PU3UKU
Y aCTPOHOMUH B PA3JIMYHBIX cepax
JeITEeIbHOCTH YeaoBeka. IToaroroska
cooO1eHnit 0 MecTe pU3NIECKOn
KapTUHBI MUPA B PSTy COBPEMEHHBIX
NpeACTaBICHUN O TIPUPO/IC.
BrinonHenne y4yeOHBIX 3aJaHUM,
JTEMOHCTPHUPYIOITUX OCBOCHHE
OCHOBHBIX TOHATHH, (HU3UUESCKUX
BEJIMYMH U 3aKOHOB Kypca (pu3uku
10-11 kmaccos

CHUCTEMATU3HUPYIOLIEH,
0OBSICHUTEITLHON U
MPOTHOCTHYECKOU (PyHKITHI
¢bu3nUecKoil Teopuu, poiib
(bu3nuecKoil Teopuu B
dbopMHUpOBaHUY TIPEACTABICHUN O
(¢u3nUecKoil KapTUHE MHUPA, MECTO
(bu3MYeCcKoi KapTHHBI MUpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEICTABJIIEHUH O TIPUPO/JIE
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Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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