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denepanpHas padouas mporpaMma 1o ydeoHomy mpenmery «Dusukay (0a30BbIN
ypoBeHb) (mpenmMeTHas o0sacTh «EcTecTBeHHO-HaydHBIE TMPEAMETHI») BKIIOYACT
MOSICHUTENIbHYIO 3aITUCKY, COJIEpIKaHne 00yUYeHus, IIIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS
nporpaMMbl 1O (PU3HKE, TEMAaTHYECKOE IUIaHUPOBAaHUE, MEepedeHb (KoaudukaTop)
pacmpeieJIeHHBIX IO KJlaccaM MPOBEPSEMbIX TpeOOBaHUW K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHUs U AJICMEHTOB
coJiepKaHusl Mo (hU3nKe.

[TosicHuTenbHast 3amucka OTpakaeT oOIIMe Ieau W 3a7a4u W3ydeHHs (u3ukw,
XapaKTEPUCTUKY TICUXOJOTHYCCKUX TMPEANOCHUIOK K €ro M3YYCHHUIO0 O0ydJaroIIUMHCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IOAXOIbI K OTOOpY COACp)KaHUS,
K ONPEJICTICHUIO TIAHUPYEMBIX PE3YIbTaTOB.

CopepxaHue OO0y4yeHUsT PpacKpbIBaeT COAEpP)KATEIbHbIE JIMHUHM, KOTOpBIE
MpeIIaraloTcs I 00s13aTeIbHOTO M3YYCHHS B KKIOM KJIacCe Ha YPOBHE CPEIHETO
o01iero ooOpa3oBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS MPOrpaMMbl 1O (U3MKE BKIIOYAIOT
JMYHOCTHBIE, METaIllpeIMETHBbIC PE3YyJbTaThl 32 BECh MEpHOJ OOy4YEeHHs] HAa YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXKe IMPEAMETHBIE JOCTHXKEHUS 00ydaronierocs
3a KaXJIbIi Toj] 00y4YeHusI.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢usnke 6a30BOro ypoBHs Ha YpOBHE CPEIHET0 00111ero 00pa3zoBaHMsI
pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TPeOOBaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpa3zoBaTenpHON Tporpammbl, npenactaBieHHbx B PI'OC COO, a Takke ¢ yueTom
denepansHOil paboueli MporpaMMbl BOCIIUTAHUS U KOHIENIIUY MIPETOoAaBaHus y9eOHOTO
npenmera «®Pusnka» B 00pazoBarelbHbIX opranmzauuax Poccuiickoit ®denepauuu,
peau3yIoNIMX OCHOBHBIE 00pa30BaTENIbHBIE TPOI'PAMMBI.

Copepxanue nporpaMmbl 1o (pU3MKe HanpaBjaeHO Ha GOPMUPOBAHUE ECTECTBEHHO -
HayqHOM KapTWHbI Mupa oOydaroniuxcs 10—11 kmaccoB mpu oOydeHun ux ¢Gu3MKe
Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEITEILHOCTHOro mnonxona. IIporpamma
o ¢usuke coorBeTcTBYET TpeboBanusM PI'OC COO k miIaHHpPYyeMbIM JTHYHOCTHBIM,
NpPEAMETHBIM M METAlpeAMETHBIM pe3ylbTaTaM OOy4YeHHMs, a TakKXKe YYUTHIBACT
HEOOXOJMMOCTh pean3allid MEXKIIPEAMETHBIX CBA3€M (U3HKM C €CTECTBEHHO-
HAyYHBIMU y4eOHBIMH TpeaMeTamMu. B Hell ompenensitoTcss OCHOBHBIE 1IENTU H3YUCHHUS
Gbu3MKKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHUsA, IUIAHUPYEMBIE pe3yJIbTaThl
OCBOCHHUS Kypca (PU3MKHU: JUYHOCTHBIE, METAapeIMETHbIe, MpeaMeTHbIe (Ha 6a30BOM
YPOBHE).

[Iporpamma 1o gpu3MKe BKIHOYAET:

IUTAHUPYEMbIE PE3YJbTaThl OCBOCHHS Kypca (PU3MKM Ha 0a30BOM YpOBHE, B TOM
YyClie IPeIMETHBIE PE3YJIbTATHI MO ToJjaM 00yUeHHUS;

coJiepykanne yueOHoro npeamera « @u3nkay 1no rogam oOydeHus .
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[Iporpamma 1o ¢u3Mke MOXKET OBITh HCHOJb30BaHA YUUTEISIMH KaK OCHOBA
JUIA COCTaBJIEHUSI CBOMX pabouux mporpamm. Ilpu paszpaborke paboueil mporpamMmsl
B TEMAaTHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
ANEKTPOHHBIX (LU(POBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOMIUXCS Yy4€OHO-
METOJUYECKMMU MaTepuanaMu (MyJbTUMEANIHBIE TPOrPaMMBbI, JIEKTPOHHbIE YUEOHUKU
W 3aJ]aYHUKH, DJJICKTPOHHBIE OWOIMOTEKH, BHUPTYyaJbHbIE J1a00paTOPUH, HIPOBBIC
IPOTPaMMBbl, KOJUICKIIMH ITU(POBBIX 00pa30BaTENBbHBIX PECYpPCOB), PEATU3YIOIIUMU
JTUIAKTUYECKHE BO3MOXHOCTH HMH(POPMALMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHOJIaTEIbCTBY 00 00pa30BaHUU.

[Tporpamma 1o ¢u3MKe MpeAOCTaBISIET BO3MOXHOCTD IS peaTn3aliii Pa3TuIHbIX
METOJUYECKMX MOIX0A0B K OpraHu3alu o0yueHus (u3MuKe Mpu YCIOBUU COXPaHEHUs
00s13aTeNbHOM YacTu COAEepKaHus Kypca.

®du3nka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPUPObI, BHICTYNAs B KaueCTBE
y4eOHOro mpeaMeTra B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAHUN
00 oxpyxatomiem wMupe. IlkonapHBIH Kypc (U3UKH — CHUCTEeMOOOpa3yroIIuii
JUTSl €CTECTBEHHO-HAYYHBIX YU4EOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIeKaT
B OCHOBE TpOIIECCOB U SBJICHHUH, H3ydaeMbIX XHMHEW, Ouonoruei, ¢uandeckon
reorpadueil U actpoHomuel. Mcmonb30BaHWE W aKTHBHOE NMPUMEHEHHE (U3NIECKUX
3HAaHUN ONpeeNsieT XapakTep M pa3BUTUE pPa3HOOOPA3HBIX TEXHOJIOTMH B cdepe
DHEPreTUKH, TPAHCIIOPTa, OCBOCHHUA KOCMOCA, TOJIYYCHHS HOBBIX MaTepHAIOB
C 3aJJaHHbIMU CBOWCTBAMHM M Apyrux. M3ydeHue (PU3MKM BHOCUT OCHOBHOM BKJIAJ
B (opMHpOBaHHME  E€CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpa  O0O0yYaroumuxcs,
B (hOpMUPOBaHNE YMEHUN MTPUMEHSTHh HAyYHBI METO/I TO3HAHMS TIPU BHIMIOJIHEHUU UMU
y4eOHBIX UCCIIEAOBAHUM.

B ocHOBY kypca ¢hu3uky u1st ypOBHS CpeHero o01ero oopa3oBaHus MOJI0KEH Pl
U7IeH, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 MOCTPOCHHS.

Hoes yenocmmocmu. B COOTBETCTBUM C€ HEW Kypc SBJSETCA JIOTUYECKU
3aBEpIICHHBIM, OH COACPKUT MaTepHall W3 BCEX pa3fesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCHUECKOW, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepual Kypca Ppu3nku o0beTUHEH
BOKpPYr (¢u3umueckux Teopuil. Beaymmm B Kypce sBusercs (OpMUPOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U TOJIE.

Hoesa eymanumapusayuu. Peanuzanus uAew MpeArnosjaraeT HMCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIECKON HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3HKHU
C pa3BUTHEM OOILIECTBA, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TPOoOIeMaMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc (U3UKH Mpeanonaraet 3HaAKOMCTBO
C LUMPOKHUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUN U3yUeHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPEACTBOM BBEIACHHS SJIEMEHTOB COJICP)KAHMUS,
NOCBSAILEHHBIX JKOJOTMYECKUM TpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
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C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takxke OOCYXACHHS MpOOJIEM palroOHAILHOTO
IIPUPOJIOTIOIB30BAHMS M SKOJIOIMUECKOM 0€30IacCHOCTH.

CrepXHEBBIMM 3JEMEHTaMHU Kypca (U3UKM Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHusi ABIAIOTCA (usnueckue Teopud (PopMHpOBaHUE TMPEACTABICHUN
O CTPYKTYpe TOCTPOCHHUS (UBNYECKOW TEOpPHH, poir (HyHIaMEHTaJIbHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOE, TPaHUIAX MPUMEHHUMOCTU
TEOPHL, ISl OMUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-ACSITeTLHOCTHBIN MOAX0A B Kypce (DM3UKH pean3yeTcs MPekIe BCETO
3a CUET OpraHMU3aIH SKCTIEPUMEHTALHON JIeATENbHOCTH 00yJarommxcs. J{ms 6a3oBoro
YPOBHS Kypca (PU3HUKH — 3TO UCIMOJIb30BAHUE CHCTEMbI (DPOHTAITLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB ¥ JJaOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe 1o Pu3nuKe 00beTMHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MTPAKTUUYECKUX padoT. BhigeneHre B yka3aHHOM NEepeyHe
7a00paTOpHBIX pabOT, MPOBOJUMBIX [JIi KOHTPOJS M OIEHKH, OCYIIECTBIISIECTCS
y4acTHHUKaMu 00pa30BaTeIbLHOrO MpoIecca UCXOs U3 OCOOCHHOCTEN TUIaHMPOBAHUS U
ocHaleHusi kabunera ¢usuku. [Ipu 3ToM obGecnieunBaeTCsl OBNaJeHUE O0yYAIOIIUMHUCS
YMEHUSIMUA  TPOBOJIUTh KOCBEHHBIE HM3MEPEHHUs, HCCICNOBAHMUS  3aBUCUMOCTEU
(bu3NYECKUX BETMYHUH U TOCTAHOBKY OMBITOB IO IPOBEPKE MPENIOKEHHBIX THIIOTES.

Pemenne pacdeTHBIX M Ka4eCTBEHHBIX 33/1a4 C 3aJlaHHON (M3UUECKON MOJEbIO,
NO3BOJISIOIIEE MPUMEHATh H3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO
pazzena Kypca, Tak ¥ UHTETpUpYs 3HAHHS U3 pa3HbIX pa3aenoB. J{Jis kauecTBEHHBIX 3a1a4
PUOPUTETOM SIBIISIFOTCSI 33JaHUSI Ha OOBSICHEHHE MPOTEKaHWUS (PU3NYECKUX SBICHUN
U TIPOILIECCOB B OKPYKAIOIICH JXKH3HHM, TpeOyrolue BhIOOpa (PU3HYECKON MOIeNn
JUTSI CUTYaIluy TIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu OGI'OC COO k maTepHanbHO-TEXHHUYECKOMY
o0ecrneyeHunIo yaeOHoro mpoiiecca 6a30BbIi ypOBEHB Kypca (PM3UKH HA YPOBHE CPETHETO
obmiero o0pazoBaHus JODKEH U3ydaThCsl B YCIOBHSIX MPEIMETHOrO KabuHeTa (DU3UKU
WIA B YCIOBUSX HWHTETPHUPOBAHHOTO KaOMHETa MPEAMETOB ECTECTBEHHO-HAyYHOTO
nukina. Hanuuwe B xaOuHeTe QU3MKU HEOOXOAMMOTro JabOpaTOpPHOrO 0O0OPYAOBAHUS
JUTSL BBITIOJIHEHUS YKA3aHHBIX B MPOrpaMMe MO (PU3MKE YYCHUUYECKHX MPAKTUYECKHUX
padoT U JEMOHCTPALIMOHHOT'0 000pYAOBaHUs 003aTEIBHO.

JleMoHCTpanmoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM JIOCTATOUHOCTH UM  OOECIEYMBACT TIOCTAHOBKY MEPEYUCICHHBIX
B IporpaMme Mo (Qu3uKe KIIOYEBBIX JEMOHCTPALMNA Ui UCCICAOBAHHS HM3y4aeMbIX
SIBJICHUW M MPOIIECCOB, IMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe oOopyaoBaHHME JUISI  YYEHHUYECKHMX  MPAKTHYECKUX  PadoT
(dopmupyeTcst B BUI€ TEMAaTHUECKUX KOMILJIEKTOB U 00ECIIEYUBAETCS B pacy€eTe OJHOIO
KOMIIJIEKTa Ha JBYX OOyd4aromuxcsi. TeMaThyeckue KOMIUIEKThI J1abopaTOpHOTo
000pyI0BaHMsI AOKHBI OBITH MOCTPOCHBI HA KOMITJIEKCHOM HCIIOJIh30BaHIH aHAIOTOBBIX
U UPPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHUIC
U (HPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU 1ENISIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:
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dbopMupoBaHUE WHTEpPECa W CTPEMIICHHsI OOYJArOIMXCSd K HAYYHOMY H3YYCHHIO
MPUPOJIbI, PA3BUTHE WX UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOAE TMO3HaHUS W (OPMUPOBAHHE
WCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY/KAIOIITUM SIBIICHUSIM;

dbopMUpOoBaHUE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTaTa H3y4E€HUS OCHOB
CTpOCHHS MaTepUu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE YMEHHUH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHWW W HAYYHBIX JIOKA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUN O POIM (OU3UKA IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTiokeHrne HTUX I1eliel  OoOecreurBaeTCsl peIIeHHEM  CIEAYIOMMX — 3a1ad
B TIPOIIeCCe M3yUYEHUs Kypca (PU3MKHN Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaHUKW 00 oOmux (QU3NYeCKux 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIOUAs MEXaHUKY, MOJEKYISAPHYIO (U3UKY, AJIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI acTPO(PH3UKH;

dbopMUpoBaHUE YMEHUW NTPUMEHSATH TEOPETHUECKUE 3HaAHUS MJisi OOBSICHEHUs
bu3nUecKX SBICHUN B TIPUPOAEC U I TPUHATAS TPAKTUYECKUX PEIICHUIN
B TIOBCEHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUs PA3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3NYECKOM
MOJIENbIO, 33/1a4, MOPa3yMEBAIOIIUX CAMOCTOSTEIbHOE Co3/1aHne (PU3MUECKON MOJIeNH,
aJIEKBaTHOW YCJIOBHSIM 3a]1a4U;

NOHUMaHUe (U3NUECKUX OCHOB U MPUHIIUIIOB JACH CTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX TPOIECCOB, UX BIUSHHS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUEC METOJAAMH  CaMOCTOSTEILHOTO IUTAHUPOBAHHWS MW IIPOBEICHUS
bu3HUEeCKNX HKCIIEPUMEHTOB, aHAM3a W WHTEPIpETaluu WHOOPMAIINK, ONpeIeICHUS
JIOCTOBEPHOCTH TOJIYY€HHOTO Pe3yJIbTara;

CO3TaHWE YCIOBUW I Pa3BUTHS YMCHHUH IPOCKTHO-HCCIIEI0BATEIHCKOM,
TBOPYECKOU IEATEIBHOCTH.

OO0miee 4KMCIIO YacoB, PEKOMEHJOBAHHBIX JJIs u3ydeHus (pusuku, — 136 yacos:
B 10 kyacce — 68 yacoB (2 vaca B Hefieno), B 11 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennmaraemsiii B IporpaMme 1Mo (pu3nKe mepeucHb Ja00paTOPHBIX U MPAKTHIECCKUX
paboT SBISIETCS] PEKOMEA0BAaHHBIM, YUUTENb JeIaeT BRIOOp MpOBeIeHUs Ja00pPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATbHBIX OCOOCHHOCTEH 00yYaroImMXCs.

JIroGas pabouast mporpamma JIOJbKHA MOJHOCTBIO BKIIIOUATh B c€0sl COAEpKaHUE
JTAHHOM MporpamMMBbl Mo (pU3MKe.

B otnenbHbIX chnydasx Kypc (pu3Mku 06a30BOTO YPOBHSI MOXKET M3y4daTbcs B 00ObeMe
204 yaca 3a nBa roga odydenus (3 u B Henmenmo B 10 u 11 kmaccax). B atom cimyuae
YBEIIMUUBAETCS HE MeHee YeM 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIONIb3YETCS yUUTENIEM
JUIi W3y4eHHUsS BOIMPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM TpoduiieM 00ydeHus,
U YBEIMYHMBACTCS yueOHas Harpy3Kka, OTBOAMMAS Ha M3YYCHHUE MEXAHWUKH, MOJICKY/IIPHOU
GU3MKKA W AJICKTPOJWHAMUKH, 3a CUET pACHIMPEHHs 4YHhClia JIabopaTOpHBIX paboT
HCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUS KAUECTBEHHBIX U PACUETHBIX 3a/1a4.
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COJAEPXKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka o npupoxae. HayuHble METOIbI MO3HAHUS OKPYKAIOLIETO MUpA.
Ponb skcriepuMeHTa U TEOpUHU B MPOIECCe MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBICHWNA © TporeccoB. HayuyHble THIOTE3HI.
dusnueckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u mecto gu3uku B GOpMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA,
B PAKTUYECKOU JIESITEIbHOCTH JIFOAEH.
Llemoncmpayuu

AHanoroBsie U HUPPOBLIE U3MEPUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe ABUKeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBMKEHUs. CucTemMa
orcuera. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepuaJbHONM TOYKHM, HX TMPOEKIIMU HAa OCH CHUCTeMbl KoopauHaT. CroKeHue
IIEPEMELIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMPSMOJMHEHOEe JBWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TTYTH U TIEPEMEICHUs] MaTepHaTbHOMI
TOYKU OT BPEMEHH.

CBoOomHoe majeHue. Y cKkopeHrne cBOOOIHOTO TaICHHMS.

KpuBonmueiiHoe nBwxeHue. J[BUKEHHE MaTepUaIbHOM TOYKHM IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpOcTh. [lepuon
U yactota oOpaienus. LleHTpocTpeMuTenbHOe YCKOPEHUE.

TexHHuecKrue YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHUE: CIUAOMETp, IBUKECHHE
CHaps0B, IIEMTHBIC U PEMEHHbIC MTepeadHn.

Jlemoncmpayuu

Mogenb CHCTEMBI OTCYETa, WUIKOCTPAlUs KUHEMAaTUYECKUX XapaKTePUCTHK
JIBH>KCHUSL.

[IpeoOpazoBaHue IBH>KEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmonenne nBuKeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY
Y TOPU3OHTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO TaICHHUS.

Hanpanienue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.
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Yuenuueckuii sxcnepumenm, iabopamopuvie pabomul

N3yueHne HepaBHOMEPHOIO IBMXKEHUS C LIEJBEO OITPEAEIICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLICHUS ~ MEXAY  MOYTSIMH, [POUJECHHBIMU  TEJIOM
3a MMOCIIEI0BATEIbHBIE PABHBIC POMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKCHUU
C HA4aJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenne 1BUKEHUS LIAPUKA B BA3KOU )KUIKOCTH.

Nzyuenue nBuxeHus Teia, OPOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[TpuHnuun otHocurenbHOocTH ["anmmnes. [lepsoiit 3akoH Herorona. MHepimanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoin 3akoH HerooToHa
JUTA MaTepPUaIbHOM TOYKHU. Tperui 3akoH HerOoTOHA 1151 MaTepraibHbBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenne. Buael TpeHus (mokosi, cKonbkeHUs, kadeHus). Cuma TpeHus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJBXKEeHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna
COMPOTHUBIICHUS TP ABUKECHUM TeJIa B )KUIKOCTH UJIHU Ta3e.

[TocTynaTenpHOE M BpalaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cuJibl OTHOCUTENLHO OCH BpaiieHus. [1nedo cumbl. YciioBus paBHOBECHS
TBEPJIOTO Tea.

TexHuyeckrne yCTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: MMOIIIUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuu.

CpaBHEeHHE MacC B3aMMOJICUCTBYIOIIUX TEJ.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTh CHJIBI YIIPYT'OCTH OT JiepopMariuu.

HesecomocTts. Bec Tena mpu yCKOpEeHHOM NOABbEME U MAJCHHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUA.

VY ciioBus paBHOBECHS TBEPAOTrO Tena. Bujbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomeol

Nzyuenne nBmxeHns OpycKa 1o HaKJIOHHOH IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CWJI  YIIPYTOCTH, BO3HUKAIONIMX B MPYKUHE
U PE3UHOBOM 00pa3slie, OT uX Jegopmariuu.

HccnenoBanue ycioBuid paBHOBECHS TBEPOTO TeJIa, UMEIOIIEr0 OCh BpaIllCHHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynsc MatepuanibHOM TOYKH (T€Ja), CUCTEMBI MaTepUaIbHbIX ToueK. MmyIbce
CWIbl M W3MEHEHHE HMIyJibca Tela. 3aKOH COXPaHEHHS HMIyJbca. PeakTUBHOE
JIBUKEHHUE.
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Pa6Gora cuiibl. MOIITHOCTE CHUJIBI.

Kunernueckass »Heprus MarepualbHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTHMU.

[TorenumanbHas sHeprus. [loTeHIManbHAs SHEPrUs YyHIpyro JaedopMHUPOBAHHOM
npyxuHsbl. [loTeHInanbHas SHeprus Tena BOJIU3U MOBEPXHOCTH 3E€MJTH.

[ToTeHnnanbHbIC U HEMOTEHIIUAbHBIC CUIBL. CBS3b paOOThI HETTOTCHITUATBHBIX CHJI
C U3BMEHECHUEM MEXAHUYECKON YHEPIUU CUCTEMBI TEN. 3aAKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTUM.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckrne YCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHUE: BOJIOMET, KOMEp,
MPY>KUHHBIN NUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexon MoTeHIMAIBHOM YHEPTUU B KHHETHYECKYIO U OOPaTHO.
Yyenuueckuii sxcnepumenm, 1abopamopmule pabomol

Nzyuenne abCoOMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIbI C U3MEHEHHEM MEXAHUYECKOW HIHEPrUuM Tema
HA IPUMEPE PACTSIKECHUS PE3UHOBOIO XKI'yTa.

Paznen 3. Mosekyssipaas pusnka 1 TEepMOJUHAMUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopuu

OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUUM M HUX OIBITHOE
obocHoBanue. bpoyHoBckoe — gBumxkenue. uddysua. Xapakrep — ABUKEHUS
Y B3aMMO/JICVICTBHS YaCTHUIl BellecTBa. MOJenu CTPOCHUS Ta30B, KUIKOCTEU U TBEPABIX
Tel U OOBSICHEHHE CBOICTB BEIlECTBA HA OCHOBE ATUX Mojeield. Macca U pasmepsl
monekyn. KomnuectBo BeniectBa. [locrosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmeparypa um ee usmepenue. lllkama Ttemmeparyp
Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KHUHETHYECKOU
TEOpUHU UACATLHOTO raza. AOCOIIOTHAsS TeMIleparypa Kak Mepa CpeHel KHHETUYECKON
SHEPIUM TEIUIOBOrO ABWKEHMS 4dacTull rasza. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKOHbl. YpaBHeHue MeHnneneeBa—Knanerpona. 3akon [amsTona. WM3ompouecchr
B MJICAJIbHOM T'a3e C MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHne
M30IPOLECCOB: U30TEPMaA, U30X0Pa, 300apa.

Texnuyeckue ycTponuCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME TUCKPETHOE CTPOEHHUE BeIlecTBa, Gororpaduu MOJIEKyl
OPraHUYECKUX COCTMHCHU M.

OnbiTel 10 1 HYy3UHN KUIAKOCTEH U TA30B.
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Mopens GpOyHOBCKOTO JABH)KCHHUS.

Mogens onbita IITepHa.

OnBbIThI, 1OKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OMNBITHI, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJI€aTbHOTO T'a3a, U30MPOIIECCHI.
Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol

Ornpenenenne Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEHU 00bemMa
KOMHATBI, IaBJICHUS] U TEMIIEPATyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMEeTpaMU COCTOSIHUSI pa3peKEHHOTr O Ta3a.

Tema 2. Ocnoebl mepmoouHamurku

TepmonnHamuyeckass cucreMa. BHyTpeHHSAA DSHeprus TEPMOAMHAMHUYECKOU
CUCTeMBI M cmocoObl ee m3MeHeHus. KommdectBo Temiorel m pabora. BHyTpeHHSs
SHEPrusi OJHOATOMHOrO HJI€AJIbHOTO ra3za. Buawl Temnonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUSI, W3JIy4YECHHE. Y AEIbHAs TEIUIOEMKOCTh BemecTBa. KoIMYecTBO TEIIOTHI
P TEIUIOIEpeIave.

[Tonsitue 06 aguadbarunom npouecce. [lepBoiit 3akoH TepmoauHaMuku. [Ipumenenue
MEepPBOro 3aKOHAa TEPMOJAMHAMHUKHM K wu3ompoiieccaMm. ['padudeckass WHTEprpeTanus
paloThI Tra3a.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMOCTh IPOIIecCOB B IPUPOJIE.

TemoBbie MamuHbl. [IpuHIMNIBL neidcTBUS TEMIOBBIX MaruH. [IpeoOpa3oBanus
HHEPrUU B TEIJIOBBIX MamrHaxX. KoauimeHT mone3Horo qeicTBUs TEMIOBOM MaIlTUHBI.
[Muxkn KapHo m ero kod3¢p@QUIMEHT MOJE3HOr0 JEHCTBHSA. IKOJIOTHUYSCKHE IMPOOJIEMBI
TEIJIO3HEPT€TUKHU.

TexHu4ecKkrue yCTpOMCTBa U MPAKTUUYECKOE TPUMEHEHHE: JIBUTaTEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW PHEpruu Teja MPU COBEPILICHUH pa0dOThI: BBUIET MPOOKH
u3 OYTBUIKM MOJ| AEUCTBUEM CXKATOrO BO3JyXa, HarpeBaHue s(upa B JJATYHHOU TPYyOKe
yTeM TpeHUus (BUICOIEMOHCTPALIHS).

N3menenne BHyTpeHHEN SHEPruu (TeMIIepaTyphbl) Tela MpH TeIuionepeaaye.

OnbIT o aaAabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JBUTaTeNsl BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3mepenne yaenbHON TeTIOEMKOCTH.

Tema 3. Azpecamniuie cocmoanus éewyecmea. Daszosvie nepexoovl

[TapooOpazoBanue u KoHjeHcauus. Vcmapenue u KumneHue. AOCONIOTHas
U OTHOCUTENbHAsl BJIAXKHOCTh BO3ayxa. HaceimeHHbld map. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHHS OT JIaBJICHHUS.

10
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Teepnoe Tteno. Kpucrtamnmueckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctayuioB.  JKuakue — kpucrtaubl.  CoBpemeHHble  Marepuansl.  [LmaBieHne
U KpUCTaJUIM3auus. Y AenpHas Temiora miasieHus. Cyoaumanus.

VYpaBHeHuUE TEmI0BOro OanaHca.

TexHuyeckne ycTpoicTBa U MPaKTHYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIODUMETP, TEXHOJIOTMM TIOJYYEHHUSI COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCIE
HaHOMAaTEepPUajIoB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIIEHHBIX MapOB.

Kunenue npu noHW’eHHOM JIaBJICHUU.

CrocoOb1 n3MepeHust BIaXKHOCTH.

HaOmronenue HarpeBanust U MaBlIeHUs] KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCcTpanus KpUCTaJIOB.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

M3MepeHne OTHOCUTENIBHOM BIaKHOCTH BO31yXa.

Pa3znen 4. JaekTpoguHaMuKa
Tema 1. Inexmpocmamuxa

DJIeKTpU3alus Tel. DNEKTpUYecKui 3apsa. JIBa BHUaa SJIEKTPUUECKUX 3apsiioB.
[TpoBOHUKH, AUAJAECKTPUKH U TOITYNPOBOJHUKH. 3aKOH COXPAHEHHUS AJIEKTPUYECKOIrO
3apsiaa.

Bzaumoperictue 3apsigoB. 3akoH Kynona. TodyeyHbId SIEKTPUYECKUN 3aps.
DnekTpruueckoe nosie. HanpsskeHHOCTh AiieKTprudeckoro noJjis. [lpuanun cyneprno3unumn
ANIEKTPUYECKUX MOJICH. JINHUN HATIPSY)KEHHOCTH JIEKTPUUECKOTO MOJIS.

Pabora cun smekrpocrarmueckoro mois. Ilorenmuan. Pa3HocTh HOTEHITMAIIOB.
[IpOBOMHUKM M JAMAJICKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. J[uanekTpuueckas
MIPOHUIIAEMOCTb.

DnekTpoeMKocTh. KoHaeHcaTtop. ONEeKTPOEMKOCTh IIJIOCKOr0  KOHJIEHCaTopa.
DHeprus 3apsiKEHHOr0 KOHAEHCaTopa.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE TMPUMEHEHME:  BJIEKTPOCKOI,
AICKTPOMETP,  DIJCKTPOCTATUUECKas  3allluTa,  3a3eMJICHHE  AJICKTPONPHOOPOB,
KOHJICHCATOP, KONUPOBAJILHBINA amnmapar, CTpyHHbBIA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M IPUHLIAI IEUCTBUSA IJIEKTPOMETPA.

BzanmopericTBrue Ha3NEKTPU30BAHHBIX TEN.

DIJIEKTPUUYECKOE TIOJIE 3aPSIAKECHHBIX TEJL.

[IpoBOOHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTATHYECKAs 3allluTa.

JIM3IEKTPUKHU B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIONIAAX IUIaCTHH,
PACCTOSIHUS MEXKly HUMU U JUAJICKTPUUECKON TPOHUIIAEMOCTH.

DHEprus 3apsHKEHHOT0 KOHIEHCATOpa.

11
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Yuenuueckuii sxcnepumenm, iabopamopuvie pabomul
N3mepenne 31eKTpOEeMKOCTH KOHAEHCATOopa.

Tema 2. Ilocmoannwiit 3nekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIIOBUSI CYIIECTBOBAHUSA AIEKTPUUECKOrO TOKA. MICTOUHMKM
toka. Cuna Toka. [[ocTOSIHHBIN TOK.

Hanpsixenne. 3akon OMa 11l yyacTka Lenu.

DJIEKTPUYECKOE  CONMPOTUBIICHUE.  Y]IEIbHOE  CONPOTHUBJICHUE  BEILECTBA.
[TocnenoBarenbHOE, MapaJLIEIbHOE, CMEMIAHHOE COEAMHEHUE ITPOBOAHUKOB.

Pabota snextpudeckoro Toka. 3akon Jlxoyns—JIena. MomHOCTh 2IEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA. 3aKOH
Owma j1g moaHoM (3aMKHYTOM) 35ieKTpruyeckol nenu. KopoTkoe 3amMbikaHue.

DJIEKTPOHHAsI MPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJUIOB OT TeMneparypbl. CBEpXITPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAS MPOBOIMMOCTH MOTYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUUYECKUAN TOK B PACTBOPAX M PACILIABAX AJIEKTPOIUTOB. DJICKTPOIUTHUECKAS
JTACCOLIMALINS. DIIEKTPOJIU3.

DIIeKTpUUECKU TOK B razax. CamMoCTOSITENbHBI U HECAMOCTOSITEIbHBINA Pa3psil.
Monnus. [1na3zma.

TexHH4ecKrne yCTPOICTBA U MPAKTUUECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOUHHUKHU TOKa, dJIEKTPOHArpEeBaTEIbHBIC MPUOOPHI, dIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP  CONPOTUBICHMS, BaKYyMHBI JIHOJ, TEPMUCTOPHI U
(boTOpPE3UCTOPHI, TOTYNPOBOAHUKOBBINA JIMO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTh COMPOTUBICHUS [IUIMHAPUUECKUX MPOBOAHUKOB OT JIMHBI, ILUTOIIAIH
MIOIIEPEYHOr0 CEYEHUSI U MaTepuaa.

CwmenianHoe COeTMHEHUE MTPOBOTHUKOB.

[Ipsmoe  wW3MepeHue  BIEKTPOABMXKYIIEH  cuibl. KopoTkoe — 3aMbIkaHUE
raJIbBAaHUYECKOTr0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTE 3JIEKTPOJIUTOB.

NckpoBoii pa3psia 1 IpOBOAUMOCTD BO31yXA.

OZIHOCTOPOHHSISL MPOBOAUMOCTD JUOJA.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3yuenne cMenmanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue HIEKTPOABUAKYIIEH CHIIBI UCTOYHMKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Hab6moienne aimekTpoiunsa.

12
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MexnpeaMeTHble CBSI3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce OCYyIIECTBISIETCS C y4ETOM
CoJiepKaTeIbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTEeMaTUKH, OMOJIOTUM, XUMUH,
reorpaduu U TEXHOJOTUH.

Meosicnpeomemnvle nousimus, CBA3aHHBIE C W3YYEHHEM METOAOB HAay4YHOIO
MO3HAHMS: SIBJICHUE, HaY4YHBIN (akT, runoTe3a, puznueckas BEIMYUHA, 3aKOH, TEOPUs,
HaAO0JII0/ICHHE, DKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, H3MEPEHHE.

Mamemamuxa: pelnieHHe CHCTEMbl YpaBHEHHH, JIMHEWHas (yHKIus, mapadoa,
runepOosa, ux rpauku U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhI U HX
MPOEKIMHA Ha OCU KOOPAUHAT, CI0XKEHHE BEKTOPOB.

buonoeus: mexanwdeckoe NBWIKEHHE B JKMBOM mpupopae, auddys3us, ocMoc,
TEIJIOOOMEH >KUBBIX OpPraHu3MOB (BUIbI TEIUIONEpPEIaun, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KMBOM MPUPOJIE.

Xumus: IHACKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEM W Tra3oB,
ANEKTPUUYECKHUE CBOMCTBA METAIIOB, AIEKTPOJIUTHYECKAS TUCCOLMALNS, TaJbBaHUKA.

T'eoepagus: BNaxxHOCTh BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonocusn: mpeoOpa3oBaHUe JBUKEHUN C HCIONIB30BAHUEM MEXaHHU3MOB, y4eT
TPEHUS B TEXHUKE, IMOJUIMIIHUKH, HWCIOJb30BAaHHE 3aKOHA COXPAHEHHUS HMMITYJIbCa
B TeXHHKE (pakeTa, BOJOMET W JPYyrue), JIBUTareib BHYTPEHHETO CTOpaHHUs, MMapoBas
TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH IMOTYyIEHUSI COBPEMEHHBIX
MaTepuasgoB, B TOM YHCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJOIMH, 3JIEKTPOCTATHYECKAS
3a11UTa, 3a3€MJICHHE  DJICKTPONpUOOPOB, KCEPOKC, CTPpYWUHBIN [IPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTENIbHBIC MPUOOPHI, raThBAHUKA.

11 KJIACC

Paznen 4. daekTrponuHaMuKa
Tema 3. Maznummnoe noe. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocTositHHBIE MarHuThl. B3auMOAEHCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosnie. BekTop MarHWTHONW WHAYKIUU. lIpUHOMI Cyneprno3uuyuu MarHUTHBIX ITOJIEH.
JInHnKn MarHUuTHOM MHAYKIMU. KapTuHa JIMHUII MAarHUTHOW MHAYKIIUY OISl HOCTOSIHHBIX
MAarHUTOB.

MaruutHoe 1noJjie IpOBOJHHMKA C TOKOM. KapThHa JMHWNA WHIYKIMU MarHUTHOTO
TOJISI ITTMHHOTO MIPSIMOT'O ITPOBOIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcreaa. BzanmoaencTBue NpoBOJJHUKOB C TOKOM.

Cuna AMnepa, ee MOJ1yJIb U HaIIpaBJICHUE.

Cuna Jlopenua, ee MOOyidb W HampaBjieHHUE. J[BH)KEHUE 3apsyKEHHOW YacCTHULIbI
B OJHOPOJHOM MarHuTHOM Iose. PabGora cuibl JlopeHna.

SIBiIeHME BIEKTPOMArHUTHOM MHAYKIUHU. [I0TOK BEKTOpa MAarHUTHOM HWHIYKIIHH.
DNEeKTpOABMKYIIAs CUJIA MHIIYKIIUH. 3aKOH 3JIEKTpOMarHuTHON nHaykiuu dapajes.
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BuxpeBoe  snekrpuueckoe mosie.  ODJEKTPOABIKYIIAsS  CHJIa  HUHAYKIUU
B MMPOBOJAHUKE, IBUKYIIEMCS TIOCTYIATEIbHO B OJJHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NHaykTuBHOCTE.  SIBIIEHME  CaMOMHAYKLIHMH.  ODJEKTPOJIBHXKYIIas  cuja
CaMOUHTYKIIUH.

DHEprusi MarHUTHOT'O TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpPOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJABUTaTENb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHIL, UHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOI'O My4YKa MAarHUTHBIM MOJIEM.

JInHMK UHAYKIIMYA MAarHUTHOTO TOJIS.

B3anmonelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SBneHne ANEKTPOMArHUTHON UHAYKITUH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOABWKYIIEH CUJIbI HHAYKIUA OT CKOPOCTH W3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBrieHME CaMOMHYKIINH.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3ydyeHre MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

UccnenoBanue 1eCTBUS MOCTOSHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3znen 5. Konebanusi u BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KO1€DAHUS

Koneb6arenbHas cucrema. CBOOO/IHbIE MeXaHWYECKUE KojeOaHus. ['apmMoHnyeckue
konebanus. I[lepuon, yactora, ammuryaa u ¢asza xonedanuil. [IpyKUHHBIN MasTHUK.
MaremMaTuyeckuii MasiTHUK. Y PaBHEHHE TrapMOHWYECKHUX KojeOaHuil. [IpeBpaieHue
HEPrUM NPU TAPMOHUYECKUX KOIEOaHUSIX.

Koneb6arenbHblil KOHTYp. CBOOOIHBIE AIEKTPOMAarHUTHbIE KOJIEOAHUS B U€AIbHOM
K0J1€0aTeTbHOM KOHTYpe. AHAIOrus MEXIy MEXaHWYECKHMMHU U 3JIEKTPOMarHUTHBIMU
koneOanusmu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUsT HHEPrUU B HUJCATHHOM
KoJie0aTeIbHOM KOHTYPE.

[IpencraBieHne o 3aTyXawIIUX KoJeOaHUAX. BBIHYXJIEHHbIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyX/I€eHHBIE 3J€KTPOMarHuTHbIE KOJIeOaHuUs.

[lepemennslii TOk. CHHYCOUIAJIBHBIN MEPEMEHHBIN TOK. MOIIHOCTh NTEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEHUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA Y HATIPSIKEHUS.
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Tpanchopmarop. IlpomsBomcTBo, mepemada uW  TOTPEOTICHHE DICKTPUICCKOM
DHEPruu. OKOJOTMYECKHE PHUCKHM IIPH IPOU3BOJACTBE 3JIeKTpo3Hepruu. KympTypa
VICIIOJIb30BAHMS JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HU.

TexHn4ecKkrne yCTpOMCTBA M NMPAKTHYECKOE IPUMEHEHHE: IIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOrO TOKA, JIMHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

NccnenoBanne rapameTpoB K0J1e0aTenbHOM CUCTEMBI (Ipy>KUHHBIA
WIM MaTeMaTU4YECKUN MAsTHHK).

HaOmonenue 3aTyxarommx KoueoaHmii.

HccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHUH.

Hab6monenne pe3onanca.

CB0OOAHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKAa M HAIIPSDKEHHMsST OT BPEMEHH)
JUISL 3JIEKTPOMAarHUTHBIX KOJICOaHUM.

Pesonanc nmpum  mocnenoBaTENbHOM — COCAMHEHMM — PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens JIMHUYU SIEKTPOIIEpEIayn.

Yuenuueckuu sxcnepumenm, iabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPHUO/Ia MAJIBIX KOJIEOaHUI Ipy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

NccnenoBanne mepeMEHHOr0 TOKa B LENM W3 IOCJIEAOBATENBHO COEIWHEHHBIX
KOHJIEHCATOpPa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE G0JIHbL

MexaHnueckue BOJIHBI, ycJoBHS — pacnpoctpaHeHusa. Ilepuon. CkopocTh
pacnpocTpaHeHHs U AjiMHa BOJHbL. [lonepeunble u npononbHbie BOJHBL. MHTEppepeHims
U TUQpaKLnsg MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI H3JIYYEHHUsI JJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BekTopoB E, B, v B anexkrpomarnutHOi BosiHE. (CBolcTBa
AJIEKTPOMArHUTHBIX BOJH: OTpaXKeHWE, MpeSIOMIICHHe, TMospu3anus, audpakims,
unTepdepenus. CKOpoCTh 3JIEKTPOMATrHUTHBIX BOJIH.

[llkana SNEKTPOMAarHUTHBIX BOJH. IIprMeHEeHHME DIEKTPOMArHWTHBIX BOJH
B TEXHHUKE U OBITY.

IIpyuHLIMIBI pagUOCBA3U U TEIEBUACHU. Panuonokanusi.

DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPENBI.

TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHME: MY3BIKAJIbHBIC
WHCTPYMEHTBI, YJIBTPAa3BYKOBas JMArHOCTHKAa B TEXHUKE MW MEAULMHE, pazaap,
paauoNpUEeMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MpeaoMIIEHUS MEXaHUYECKUX BOJIH.
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Hab6mronenne naTepdepeniinu u qudpakini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenue cBsi3 TPOMKOCTH 3BYKa UM BBICOTHI TOHA C aMIUIMTYJIOM W 4acTOTOM
KoJIe0aHUH.

HccnenoBanue CBOWCTB SJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIOMIICHUE,
noJisipu3anus, Tupakius, uHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHENHOE pacIpOCTpaHEHNE CBETA B OTHOPOJHOM
cpene. JIyd cBera. ToueyHbIli HCTOUHUK CBETA.

Otpaxenue cBeTa. 3aKOHbl OTpaxeHHs cBera. [locTpoeHune wu300paxKeHU
B IIJIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS CBeTa. AOCOMIOTHBINM TOKa3aTenb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii  yrom MOJTHOTO
BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcust ceeta. CloxHbINM cocTaB Oenoro ceera. L[Ber.

CobOuparome U paccenBaronie JMH3bl. ToHKas JmH3a. POKYCHOE paccTOsTHUE
W ONTHYECKash cujga TOHKOW JMH3bL [locTpoeHne u300paxeHuid B COOMparOIIUX
U paccenBalOmMX JuH3aX. PopMyna TOHKOM JIMH3BL. YBEJIMYECHHUE, [1aBAEMOE
JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUSA
HAOJIIOICHUST MAaKCUMYMOB U MHHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTePEHTHBIX UCTOYHUKOB.

Hudpakuus cserta. JudpakurionHas penietka. YcioBue HaOMIOIEHUS TJIaBHBIX
MaKCUMYMOB TIPH MaJICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PPAKIUOHHYIO PEUIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoicTBa U MPaKTUUYECKOe MPUMEHEHHE: OUKH, JIyna, (hoToanmapar,
IPOEKIIMOHHBIN arnapar, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PaKIIHOHHAS
pelIeTKa, moasipou/I.

Jlemoncmpayuu

[IpssMONMHENWHOE PacHpOCTpPaHEHUE, OTpPaKEHUE U  MPEIOMIICHHE CBETa.
OnTuyeckue mprudOpHI.

[TonHoe BHyTpeHHEE oTpakeHue. Moienb CBETOBOIA.

HccnenoBanue cBOMCTB U300paKEHUN B JIMH3AX.

Mopgenu MUKpPOCKOIIa, TEIECKONA.

Ha6monenne natepdepeHinm crera.

Hab6monenue nudpakuuu crera.

Hab6mronenune aucnepcuu cBera.

[Tomydenue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

HaOmonenue nonsgpuzanuu cBeta.
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Yyenuueckuii sxcnepumenm, 1abopamopuule pabomol
N3mepenue mokaszaress MpeoMIICHHS CTeKIa.
HccnenoBanue CBOMCTB M300payKEHUH B JIMH3AX.
Hab6mronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI crIeNMATBLHOI TEOPUH OTHOCUTEIBHOCTH

['pannubpl TPpUMEHUMOCTH KJIacCMYECKOW MexaHuku. [locrymatel cnennanbHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOIYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHLAIN OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHHM M COKpaLIECHUE
JUTUHBI.

DHEprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MacChl € IHEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbI. DHEPIHsl TOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU

®ortonsl. Popmyna Ilnanka cBs3u sHEpruud (HOTOHA C €r0 YACTOTOM. DHEpPrus
U UMIYJbC (POoTOHA.

OtkpeiTie u wuccneaoBanue Qorordpdexra. Onbitel A.I'. CroneroBa. 3aKOHbI
dororddexra. VYpaBHeHue OiinmreriHa s doTodddexra. «KpacHas rpaHHIIa»
dbotordpdexra.

JlaBnenwne cBera. OnbiTel I1.H. JIeOenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA M  MPAKTUYECKOE TMpPUMEHEHHE: (HOTOIIEMEHT,
dotogaTumk, coaHeuHas 6arapesi, CBETOANO/.

Jlemoncmpayuu

®o103¢h(DHeKT Ha YCTAaHOBKE C HIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHeNIHETro Gportodrddekra.

Ceeroguo.

Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO —0-YaCTHII.
[Tnanerapuas moaens aroma. [loctynarel bopa. M3nydenue u nornomenue poToHOB pu
MEPEXO/IE ATOMA C OAHOTO YPOBHS YHEPTUH Ha Apyroil. Buael criektpoB. CrieKTp ypOBHER
DHEPruu aToma BOJIOpPOAa.

BonnoBeie cBoiicTBa uactuu. Bomnbel ge bpoiisg. KopryckynsipHO-BOJHOBOM
JTyaJIA3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3JTy4EHUE.

TexHu4ecKkne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHE: CHEKTPAJbHBIM aHAIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITHIOTED.
Jlemoncmpayuu

Mogens onbita Pezepdhopaa.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.
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Habmronenue nmHedyaThIX CIEKTPOB U3TYyYEHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopuule pabonol
Habmronenue nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoakTuBHOCTU. OmbIThl Pesepdopna mo ompeneneHuio cocTtaBa paguoaKTHUBHOTO
uznydenus. CBolicTBa anb(da-, Oera-, ramMmma-u3nydeHusd. BiausiHue paguoakTUBHOCTH
Ha )KUBBIE OPraHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hyknonnas wMopens siapa ['eitzenGepra—
NBanenko. 3apsa saapa. MaccoBoe uncio sapa. M30Tornsl.

Anbda-pacnan. DNeKTpOHHBIA UM TO3UTPOHHBIN Oera-pacnaj. ['amma-uznydeHue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBsI3M HYKJIOHOB B sifipe. AnepHbie cuibl. Jledekt maccsl aapa.

Anepubie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M MEPCIIEKTUBBI SACPHON
DHEPIreTUKH. DKOJOTUYECKUE ACIIEKTHI SIACPHON SHEPIETUKH.

OnemeHTapHbIe YacTUIbl. OTKPBITHE O3UTPOHA.

Mertonbl HaOJIIOIEHHS U PErUCTPALlMN 3JI€MEHTAPHBIX YaCTHUL.

dyHaaMeHTalbHbIe B3auMOAeHCTBUS. EAMHCTBO pu3nyeckoit kKapTHHBI MUpA.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: J03UMETp, KaMmepa
Buiibcona, siepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu

CueTynK HOHU3UPYIOMINX YaCTHII.
Yuenuueckuiui saxcnepumenm, 1abopamophsie pabomul

HccnenoBanue TpekoB yacTHIL (110 TOTOBBIM (oTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMHMH U ACTPOPU3UKH

Ortanbl pa3BUTHS acTpoHOMUU. lIpuKnamHOE M MHPOBO33PEHUECKOE 3HAUYECHUE
aCTPOHOMMUH.

Bun 3Be3nnoro Heba. Co3Besnusi, spKUe 3B€3/1bl, IUTAHETHI, UX BUJAUMOE JIBUKEHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounnk sHeprun CoJiHIIAa U 3BE€3/. 3BE3/bl, UX
OCHOBHBIE€ XapaKTEPUCTUKU. J(narpaMma «CreKTpalbHbII KIIACC — CBETUMOCTBY. 3BE3/1bl
TJIAaBHOM MOCJIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTDY JIsl 3BE3]] TJIaBHOM
MOCJIEIOBATEeNIbHOCTH. BHYyTpeHHee cTpoeHue 3Be3ll. COBpPEMEHHBIE NPEICTABICHUS
O MPOUCXOXKICHUH U dBoMoIMKU COJIHIIA U 3B€3]1. DTaIbl )KU3HU 3BE3/1.

Mueunsiii [TyTs — Hamia ["anakTtuka. [Tonoxxenue u npuxenne ConHia B ['aakTuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apbl. YepHbIE bIPHI B sipax rajlakTHK.

Bcenennas. Pacmmmpenne Bcenennoi. 3akon Xa0O06ma. Pazberanue ranakTuk.
Teopus bosbioro B3peiBa. PemmkToBOE H3MydeHUE.
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MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepemennbie mpoOieMbl aCTpOHOMUHU.
Yuenuuecxue nabarooenust

HabGmronenuss HEBOOPY)KEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUM JJIs OTIpeIeNIeHUs TIOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c0O3Be311s1 CEeBEpHOro MOMYAPpUs U SIPKUE 3BE3/IbI.

Hab6monenus B Teneckon JlyHsl, mianer, Miieunoro IlyTu.

0000 aronee NnoBTOpEeHNE

Ponp Qusuku u acTpoOHOMUM B KOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIUATbHOU
U 3THYECKON cepax AeATeIbHOCTH 4YeJOBEKa, POjb M MeCTO (DU3MKU M aCTPOHOMUHU
B COBPEMEHHOI Hay4yHOW KapTHHE MHpa, PoJib (PU3NUYECKOW Teopuu B (HOPMUPOBAHUU
NpeACTaBICHUNH O (U3NYECKOM KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHUpa
B O0IIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABIEHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzydenue kypca ¢pusznku 6a30Boro ypoBHS B 11 Kjacce OCymecTBISIETCS C y4ETOM
COJZIEPKATEILHBIX MEKIPEIMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTUN, XUMHH,
reorpauu U TEXHOJOTUH.

Meosicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAY4YHbIA (DaKT, TMmore3a, puandeckas BEIIMYMUHA, 3aKOH, TEOPHS,
HAO0JII0/ICHHE, SKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX MPOEKIMH HA OCHU KOOpPJWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTapPHBIX (PYHKIHUM, TPU3HAKU MOA00US TPEYroJbHUKOB, OTIPEACIICHUE TIIOIIA N
I0CKuX (uryp u oobema Ted.

buonoeus: rnexrpudeckre SBICHUS B )KUBOUM MPUPOJE, KOJIeOATETbHBIC JBUKCHUS
B JKMBOM IPUPOAE, ONTUYECKUE SIBIICHUS B JKUBOM MPUPOJEC, JICUCTBHE paJHALUN
Ha KUBBIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPIABIX TEI,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKON PellleTKH, CIIEKTPaIbHbIN aHaAIIN3.

leoepagusa: marHUTHBIE MONIOCAa 3€MJIM, 3aJIe)KM MarHUTHBIX Py, (OTOChEeMKa
3€MHOU OBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCECHHUIA.

Texnonoecus:  NWUHAM  DJEKTPOIEpead, TEHEPATOp NEPEMEHHOr0  TOKa,
AJIEKTPOJABUTATENb, HHAYKIIMOHHAS TI€Yb, Paaap, paAuONpPUEMHHUK, TEIEBU30D, aHTCHHA,
tenedon, CBY-neuyb, NPOCKUMOHHBIA ammapaT, BOJOKOHHAs OINTHKA, COJIHEYHAas
Oatapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne  yueOHoro  mnpeaMera  «®Pu3Mka» Ha  YpOBHE  CPEIHETO
oOmero oOpazoBaHusi (0a30BbIi  YpOBEHb) JOHKHO OOECIEUUTh JOCTHXKEHUE
CIIEAYIOIUX JIMYHOCTHBIX, METAaIpEeIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPE3YyJbTAaThl OCBOCHUSI ydeOHOro mnpeaMera «®DU3UKa» HJOJAKHBI
OTpaXaTb TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUmIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAIINI, MO3UTUBHBIX BHYTPEHHUX YOCKACHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIUPEHUE J>KU3HEHHOTO OIbITa W OMbITa
NEATENIbHOCTA B MPOLECCE peaM3alid OCHOBHBIX HAIlpPaBJICHHII BOCHUTATEIbHON
JEATENBHOCTH, B TOM YHUCJIIE B YACTH:

1) rpasxk1aHCKOro BOCIUTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYYaIOIIErocs Kak aKTUBHOTO
Y OTBETCTBEHHOI'0 WIEHA POCCUICKOro 00IeCTBa;

NPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEYECKUX I'YMAHUCTUUECKUX U JIEMOKPAaTHYECKUX
LICHHOCTECH;

TOTOBHOCTh BECTHM COBMECTHYIO [EATEIbHOCTh B HHTEPECAaX TIPaKJaHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBICHUH B 00pa30BaTeIbHOM OpraHu3alliiy;

YMEHHE B3aMMOJEHCTBOBATH C COLUAIbHBIMU UHCTUTYTaMH B COOTBETCTBHM C UX
(YHKIMSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAaPHOM U BOJIOHTEPCKOMN AECATEIBHOCTH;

2) IaTPUOTUYECKOT 0 BOCTIUTAHMS
c(OpPMHUPOBAHHOCTh POCCUICKON IPaKJaHCKON UACHTUYHOCTH, TaTPUOTU3MA;
LIEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYCCKOTO MIOBE/ICHUS;

CHOCOOHOCTh  OIEHWBATh CHUTYallMi0 M TPHUHUMATh OCO3HAHHBIC PELICHHUS,
OPHUCHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIC
B JICSITEIILHOCTH Y4EHOTO;

0CO3HAHUE JITYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOIO OYIyILEro;
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4) 3CcTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY HAy4dHOTO TBOPUYECTRA,
npucyiero Gpu3nIecKol HayKe;

S) TPy10BOr0 BOCIIMTAHUSA:

UHTEpEeC K pa3inyuHbIM chepaMm MpodeccruoHaTbHOM AesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3MKON M TEXHUKOH, YMEHHE COBEpPIIATh OCO3HAHHBIA BHIOOP Oyayie
npodeccuu U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0OPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUH BCEH JKU3HH,

6) PKO0JIOrH4eCcKOoro BOCIIUTaHUS

c(hOpMHUPOBAHHOCTH SKOJIOTHIECKOM KYIbTYPhI, 0CO3HAHHE TII00aTBHOT0 XapaKTepa
DKOJIOTHYECKHUX MPOOJIeM;

IUTAHUPOBAHWE W OCYIIECTBJICHUE ICHCTBHH B OKpYKAIOIICH Cpele Ha OCHOBE
3HAHMS MeJIeH YCTOHYMBOTO Pa3BUTHS YEIOBEUCCTBA;

Pacmupenne ombiTa AESITEIHHOCTH 3KOJOTHUYECKOW HANpPABICHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHUH 10 (PU3BHUKE;

7) IEHHOCTH HAYYHOI 0 O3HAHUSI:

c(OpPMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHUE IEHHOCTH HAayYHOH AESITeNbHOCTH, TOTOBHOCTH B IMPOLIECCE M3YUCHHUS
GU3MKK  OCYIIECTBISITH  MPOSKTHYID W HCCIENOBATEIbCKYI0  JICITEIHHOCTD
WHANBUAYAJIHLHO U B TPYIIIIE.

B mpomecce AOCTMXEHHS JMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IMPOTPAMMBI
no (¢u3Mke U1 YpOBHS CcpelHero obmero o0pa3oBaHust Yy OOYYaroIIHUXCS
COBEPILIEHCTBYETCS HMOLIMOHAIIbHBIH UHTEJUIEKT, npeanoarauui
Cc(OPMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIHOCOOHOCTh TOHMMATh CBOE HMOLMOHAIBHOE
COCTOSIHHE, BUAETh HAIIPaBJIEHUsI pa3BUTHS COOCTBEHHOM 3MOLMOHAIBHOMN C(epbl, ObITH
YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHHUsA, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IOBEJECHHE, CIOCOOHOCTh aJaTUPOBATHCS K YMOLIMOHAIbHBIM
U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlM{, BKJIIOYAIOMIEM CTPEMIIEHHE K JIOCTHIKEHUIO LEIU
U yClexy, ONTUMHU3M, HHHUIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOJS M3 CBOHX
BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOMIEW CHOCOOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUU OOLIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

COILMATBHBIX HABBIKOB, BKJIIOUAIOIIUX CIOCOOHOCTh BBICTPaWBATh OTHOIICHHS
C IPYTHMH JIFOJIbMU, 3a00TUTHCSI, POSBIISATH UHTEPEC U pa3peniaTh KOHPIUKTHI.
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METAIIPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA
ba3oBble JTJoruuecKkue 1eMCTBUA:

CaMOCTOSITEILHO (POPMYIIMPOBATh M aKTYaJTU3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpPEACNsTh LENU JEATEIbHOCTH, 3aaBaTh MapaMeTpbl M KPUTEPUH HX
JIOCTHKCHHS,

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHBOpPEYHUS B paccMaTpUBaeMbIX (PU3NUECKUX
SIBIICHUSX

pa3pabaTbiBaTh IUIAH pELICHUS MPOOJEMBbI C Y4E€TOM aHaliu3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
1[EJIIM, OIIEHUBATh PUCKU MOCJIECICTBUN I1€ATEIbHOCTH;

KOOPJIMHUPOBATh W BBHITIOJHATH Pa0OTy B YCIOBUSX PEATBHOTO, BHUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICICTBUS;

pPa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBble ucciieaoBaTe/ibCKue 1eiicTBUA:

BJIaJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHSATHSIMU M METOAaMH
bu3nuecKol HayKu;

BJIQJIETh HAaBBIKAMHM Y4€OHO-HCCIIEIOBATEILCKON M TPOCKTHON JESITeILHOCTH
B 00JacTH (U3HMKH, CIMOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY TIOUCKY
METOJIOB PEIIeHUS 3a/1a4 (PU3UIECKOTO COACPIKAHUSI, MPUMEHEHHIO PA3TUIHBIX METOIOB
MO3HAHUS;

BJIQIETh BHUJAAMH  JCSATCIBHOCTH IO TOJYyYEHHWIO HOBOTO 3HAHUA, €ro
WHTEPIPETaIluH, MPEeOoOPA30BAHUIO W TPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX CHUTYAIHSIX,
B TOM YHCJIC TIPY CO3/IaHUN y4EOHBIX MTPOEKTOB B 001acTH (PU3HKH;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBA3H M aKTYaJIM3UPOBATh 3a7a4y, BHIIBUTATh
THIIOTE3Yy €€ PEIICHUS, HAXOUTh apryMEHTHI JIJIsl TOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a71aBaTh MMapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMONYYCHHBIC B XOJ€ PEIICHHs 3a7aud Pe3yJbTaThl, KPUTUICCKU
OLICHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

cTaBuTh #  (OpPMYIUpOBaTh COOCTBEHHbIE 3a7aud B  00Opa3oBaTEIbHOU
JESATENHHOCTH, B TOM YHCIIC TIPH U3yIeHUHN (HU3HKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSAM, OIICHHBATh TPHUOOPETCHHBIN OIIBIT;,

yMETh TICPEHOCHUTh 3HaHUS 10 (QU3NKE B  MPAKTHUECKYHO  00IacTh
KU3HENICATCITLHOCTH,

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1aCTei;

BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHAILHBIE TIOJIXOIBI M PEIIICHUS;

CTaBUTH MIPOOJIEMBI U 33]1a4H, JTOMyCKAIONINEe albTePHATUBHBIC PEIICHHMS.
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Pabora ¢ undgopmanmeii:

BIaJeTh HABBIKAMU TMONY4YCeHUS HHPOpMAIUU (DU3HUECKOTO COMACpIKaHUs
U3 MCTOYHHMKOB pAa3HBIX THUIIOB, CaMOCTOSITENILHO OCYIIECTBIATH IIOUCK, aHAJU3,
CHUCTEMAaTH3allMi0 M HUHTEpIpeTaluio HH(OpMalMM pPa3IMYHbIX BHJIOB U (GopM
IPECTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINY;

UCTIOJIB30BaTh CPENCTBA MH()DOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHUMA
B PCIICHUM KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX ¥ OpraHM3allMOHHBIX  3ajad
C coOmoJieHueM TpeOOBaHWNM HSProHOMHMKH, TEXHUKU O€30MacHOCTH, THUTHECHBI,
pecypcocOepekeHns, TPaBOBBIX W ATHYECKHX HOPM, HOPM HH(POpPMaIMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COAEPXKAHUSA B PA3IUYHBIX (popmarax ¢ ydeTom
Ha3HAYeHUsT MH(QOpPMALMKM W UENEBOM ayAuTOpUM, BbIOHMpas ONTUMAIbHYIO (GopMy
NPEICTABJICHUS U BU3YyaIHU3aI1H.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE HeiiCTBUS

Oo0menue:
OCYIIIECTBIIATH OOIICHUE Ha YpOoKaX (DM3UKH U BO BHE-YPOUHOU JIEATCITHLHOCTH,
pacro3HaBaTh MPEANOCHUIKH KOHPIMKTHBIX CUTYaIlui U CMATYaTh KOH(MIUKTHI,
Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIh30BAHUEM S3BIKOBBIX

CPEJICTB.

CoBMecTHAA AeATEILHOCTD:

IIOHHUMATHh U UCITOJIB30BaATh HpeI/IMYH_IeCTBa KOMaHHHOﬁ n HHHHBHHyaHBHOﬁ pa6OTBI;

BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUHN C y4€TOM OOIINX HHTEPECOB,
n BO3MO}KHOCTCI\/JI KaXXI0Iro 4JICHa KOJIJICKTHUBA,

HpI/IHI/IMaTB e COBMCCTHOﬁ ACATCIIbHOCTH, OpFaHI/IBOBBIBaTB n KOOpI[I/IHI/IpOBaTB
I[CﬁCTBPIH 110 €€ JOCTHUIKCHHUIO: COCTABJIATH ITJIaH I[GﬁCTBPIﬁ, paCHpe,HCJISITB poimum C y‘IeTOM
MHEHHUH y4aCTHUKOB, 00CYXJIaTh PE3yJIbTaThl COBMECTHON pabOTHI;

OOCHHUBATh KAaUCCTBO CBOCTO BKJIdAa WM KaKIOI'0 Y4aCTHHMKAa KOMAH/bI B O6I[II/Iﬁ
pE3ybTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npez[naraTb HOBBIC HpOCKTLI, OLICHUBAThb nacu C IIO3UIINN HOBU3HBI,
OpI/IFI/IHaJ'IBHOCTI/I, HpaKTquCKOﬁ 3HAaYUMOCTH,

OCYI_HCCTBJ'DITB IIOBUTUBHOC CTpaTCFI/I‘—ICCKOG IIOBCIICHUC B paBHI/I‘—IHBIX CI/ITyaLII/IﬂX,
IIPOABJIATE TBOPUCCTBO U B006pa>K€HI/Ie, 6I>ITB HHHUIOHWUATHBHBIM.

PerynsitTuBHBbIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITETTLHO OCYIIECTBIIAThH TTO3HABATENBHYIO JIEATEIHLHOCTD B 00JaCTH (PU3UKH
U aCTPOHOMHH, BBISBJISATH MPOOJIEMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3aJ1auu;
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CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS] pACUETHBIX M KaueCTBEHHBIX 3ajady,
IUIAaH  BBITIOJHEHHMS] TPAKTUYECKOM pabdoThl € YY4ETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUN;

JTaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

paciupsTh paMKy yueOHOTro peaMeTa Ha OCHOBE JIMUHBIX IPEIOUYTEHUMH;

JIeN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €70, OpaTh Ha CE0sI OTBETCTBEHHOCTD
3a PEILCHUE;

OLICHMBATh TPUOOPETEHHBIHN OIIbIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TMPOSBICHUIO SPYAUIIMU B 00J1acTU (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJbTYPHBIH YPOBEHb.

CaMOKOHTpPOIb:

JaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBbI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMU I1O3HABATEJIbHON pe(JIEKCUU KaK OCO3HAaHUs COBEPIIAEMBIX
JEHCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUIA;

WCIIONIb30BaTh MpHEMbl pedIeKCHU [JIsl OLEHKH CUTYyallud, BhIOOpa BEPHOTO
pelleHNUs;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHUS TI0 UX CHHXKEHUIO;

MIPUHUMATh MOTHUBBI U ApI'YMEHTHI IPYIUX MPU aHAJIU3€E PE3YJIbTATOB IEATEIbHOCTH.

Ilpunsitue ceds U Apyrux:
NpPUHUMATh ce0sl, TOHMMAas CBOM HEJIOCTATKU U JJOCTOUHCTRA,;
MPUHUMATh MOTUBBI M @pPTYMEHTHI IPYTUX MPU aHAIU3€ PE3YJIbTaTOB ACSITEIHLHOCTH;
MPU3HABATh CBOE MPABO U MPaABO APYTUX HA OIIUOKY.

NNPEAMETHBIE PE3YJIBTATHI

B mponecce m3ydenuss kypca kypca ¢usuku OazoBoro ypoHs B 10 kiacce
00 y4arouIuiicss Hay4nuTCs:

JE€MOHCTPUPOBATh Ha MpUMEpPaXx pPoidb U MeCTO (PU3MKK B (QOPMHPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBl MHUPA, B pa3BUTUU COBPEMEHHOW TEXHHUKHU
Y TEXHOJIOTHM, B IPAKTUYECKOMN AEATEIBbHOCTH JIOJECH;

YYUTBIBATh  TPAaHUIBI ~NPUMEHEHHUS  HM3YyYCHHBIX  (PU3UYECKUX  MOJETCH:
MaTepualibHas TOYKa, MHEpLUUAIbHAs CHUCTEMa OTCYETa, a0COJIOTHO TBEPAOE TEIIO,
UJCATbHBIA Ta3, MOJEIM CTPOCHHS Ta30B, KUIAKOCTEHW W TBEPABIX TeEJ, TOUYECUHBIN
JIEKTPUUECKUM 3aps/] Mpu pelieHnH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3UYECKUE SBIEHUS (MpoLEecChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS  BEIIECTBA
U DJIEKTPOAUHAMMKH: PABHOMEPHOE M PABHOYCKOPEHHOE IMPSAMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMajieHHE TeJ, MABMXKEHHE IO OKpPYKHOCTH, HWHEpLHs, B3aUMOJEHUCTBUE
ten, aud@ysus, OpOyHOBCKOE MABUKEHHE, CTPOCHHE >KUIKOCTEH W TBEPABIX Tel,
U3MEHeHHue oObeMa Tel NpU HarpeBaHuM (OXJAXKIECHHH), TEIJIOBOE pPaBHOBECHE,

24



denepanbHas paboyast mporpamma | dusuka. 10—11 kaaccer (6a30BbIi YPOBEHB)

WCTIapeHHe, KOHICHCAINS, TUTABJICHNEe, KPUCTAJUTU3AITNS, KUTIEHUE, BIAXKHOCTh BO3/IyXa,
MOBBIIIICHUE JIABJICHUSI ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYIE, CBS3b MEXKIY
napaMeTpaMu COCTOSIHUS Ta3a B M30MpOIeccax, DJIEKTPU3AIMs TeJ, B3aUMOJICHCTBHE
3apsIOB;

OMKCHIBATh MEXAaHWYECKOE JBWKEHHE, HCIONIb3Yys (DU3NUECKHUE BEITUYMHBI:
KOOpJIMHATa, MYTh, MEpEeMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHia, UMITYIbC
Tela, KUHETHUYECKas OJHEPrus, NOTCHIMAIbHAsS JHEPrus, MeXaHudeckas padora,
MEXaHUYECKasi MOIIHOCTh; MPU OMUCAHUU MPABUJIILHO TPAKTOBATH (YM3HMUECKUN CMBICI
UCTIOJIb3YeMbIX BEJIIMYWH, WX OOO3HAYCHHS W EAWHUIBI, HAXOAUTh (HOPMYIIBI,
CBSI3BIBAIOIINEC TAHHYIO (PH3UYCCKYIO BEIMUUHY C APYTHMH BEITHYHMHAMU;

OIMKCHIBATh W3YYEHHBIC TEIUIOBHIE CBOMCTBA TEJI U TEIUIOBHIE SBJIICHUS, UCIIONb3YS
dbu3nuecKre BETUINHBL: JABJICHHUE Ta3a, TeMIeparypa, CPEIHssT KHHETHIECKass YHEPTHUs
XA0TUYECKOTO  JIBMDKEHHMSI MOJIEKYJ, CpEJHEKBaJpaTU4YHAsi CKOPOCTh MOJIEKYI,
KOJIMYECTBO TETUIOThI, BHYTPEHHSISI dHEprus, pabora raza, K0d(PQPUIMEHT IMMOIE3HOTO
JIEUCTBUS TEIJIOBOTO JIBUTATENIS; TIPH OINKCAHWU TMPABUIBHO TPAKTOBATh (PH3UUYECKUN
CMBICIT MCIOJIb3YEMbIX BEIMYMUH, UX OOO03HAYEHUS M €AUHUIIbI, HAXOAUTHb (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BETMYUHY C APYTUMH BEIMYHHAM;

ONHMCHIBATh M3YYCHHBIC DJICKTPHUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYCCKHC
ABJICHUS (TPOIECCHI), HCHOIB3YS (PU3NYECKUE BEIUUYMHBIL: DIIEKTPUUYECKUN 3apsij,
ANEKTPUYECKOE TI0JIe, HANPsDKEHHOCTH II0JIS, TOTEHIIWAJ, PAa3HOCTh ITOTCHIIMAJIOB;
TIPH ONTMCAHUU TTPABUIILHO TPAKTOBATh (DU3UICCKUN CMBICIT UCIIOJIb3yEMBIX BEIMYUH, UX
0003HAYEHUSI U CAMHUIIBI, YKAa3bIBaTh (POPMYIIbI, CBA3BIBAIONIUE JTAaHHYIO (PU3NYECKYIO
BCJIMYMHY C IPYTUMH BEIIMYNHAMH,

aHATM3UPOBATH (DU3UICCKUE TIPOIICCCHI U SIBJICHUSI, UCIIONB3YS (PU3HUECKUE 3aKOHBI
YW TPUHLUIBL 3aKOH BcemupHoro tsarorenuss, I, II u III 3akonsr HeroTOHA, 3aKoH
COXPAaHCHHMS MCXaHMYECKOW OHEPruu, 3aKOH COXPAaHCHHS WMITYJbCa, TPUHITAII
CYNEpPHO3UIIMA CHJI, TPUHIMAI PABHONPABUS WMHEPIHATBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpeHEeH KHUHETUYECKOM SHEPruM TEIIOBOTO JBHXKEHUS MOJEKY1 C aOCOJIOTHOM
TEeMIIepaTypoil, MEepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsiga, 3akoH KynoHa, Tpy 3TOM pa3nudaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro
MaTEeMaTUYeCKOE BhIpAKEHUE U YCIOBUS (TPaHULIbI, 0071aCTH) MTPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE MPUHIIMIBI JACHCTBUS MAIlUH, TPUOOPOB M TEXHUYECKUX
YCTPOKMCTB; pa3audvarh YyCJIOBHS WX OE30MMaCHOTO HCIIONB30BAHMS B ITOBCEIHEBHOU
KU3HH;

BBITIOJHSATH DKCIIEPUMEHTHI IO UCCIIEIOBAHUIO (PU3NYECKUX SIBICHUN U MPOIIECCOB
C HCITOJIb30BAHMEM TMPSAMBIX, M KOCBEHHBIX H3MEPEHUU, TpU ITOM (HOPMYIHPOBATH
npobjeMy/3agady H THIOTE3y Yy4eOHOro SKCIIEpUMEHTa, COOHMpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT'0 000PYI0BaHMUSI, IIPOBOJIUTH OMBIT U (POPMYTUPOBATH BHIBOIHI,

OCYIIECTBIIATH MPSMBIE U KOCBEHHBIC U3MEPEHUS (HPU3UYECKUX BEITUIUH, ITPU ITOM
BBIOWPATh ONTHUMAJBHBIN CIMOCOO W3MEPEHUS M WCIIONb30BaTh W3BECTHBIE METOIBI
OLICHKU IMOI'PEIIHOCTEN U3MEPEHU;
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MCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3HMUEeCKUMH BEIMUYMHAMU C UCTOIb30BAHHEM
IPSIMBIX MU3MEPEHHH, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI
NOJy4YEHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B BHUJE TaONUIl U IpadUKOB, JEIaTh
BBIBO/IbI IO PE€3YJIbTaTaM MCCIIEI0BAHUS;

co0uro1aTh MpaBuiia 6€30MacHOro TPyAa IpU IPOBEAECHUH UCCIEI0BaHUI B paMKax
y4eOHOIro H3KCIEepUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM W TMPOEKTHON JesATEIbHOCTU
C MCMOJIb30BAaHUEM MU3MEPUTENIBHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYIOBAHUS;

pelaTh pacuyeTHbIE 3a/a4d C SIBHO 3aJaHHOM (PM3UYECKOM MOEINBIO, MCHOJb3Ys
¢usnyeckue 3aKOHbl W MPHUHIMIIBI, HA OCHOBE aHajM3a YCJOBHs 3aJaud BbIOMpAThH
(bU3HYECKYI0 MOJIENb, BBIACIATh (PU3NYECKHE BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE
JUIA €€ pelIeHus], MPOBOAUTH PACUEThl U OLIEHUBATh PEAbHOCTD IMOJTYYEHHOTO 3HAUCHHUSI
(bu3nYeCcKOl BETUINHBI,

peliaTh KayeCTBEHHBbIE 3aJauM: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXKICHHN C HCIOJIb30BAHMEM M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (DU3UYECKUX SIBICHUI;

UCIOJIb30BaTh MpPU PEUICHUH Y4EeOHBIX 3a7a4 COBPEMEHHbIE HH(OpPMAIMOHHbBIC
TEXHOJIOTUM JJI1 TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd U MPEICTaBICHUS
y4eOHOM 1 HAYYHO-TIOMYJISPHON HH(POpMaIUH, TOJy4EHHOU U3 pa3IU4YHbIX HCTOUHHUKOB,
KPUTHUYECKH aHAIU3UPOBATh MOIydaeMyro HH(OPMALINIO;

OPUBOAMTH MPHUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekHBIX Y4eHBIX-(PU3HKOB
B Pa3BUTHE HAYKHU, OOBSICHEHHE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTU;

UCTIOJBh30BaTh TEOPETUYECKUE 3HAHUS TO (U3MKE B TOBCEAHEBHON >KU3HU
JUIsl obecnieyeHus 0€30MacHOCTU MpH OOpallleHUH ¢ MNpuOoOpaMU U TEXHUUYECKUMU
yCTPOWMCTBaMU, [JIsl COXPAHEHUS 370POBbS U COOJIIOJEHUS HOPM DKOJOTHYECKOTO
MOBE/ICHUS B OKPYKAIOILEH cpelie;

paboTaTh B rpyMmIe C BBIMOJIHEHUEM PA3IMYHbIX COIUATBHBIX POJIEH, MIIAHUPOBATh
paboTy Trpymmbl, paldOHAIBHO paCHpedeNiaTh O0S3aHHOCTU U IUJIAHUPOBATh
NeSTEeNbHOCTh B HECTAHAAPTHBIX CUTYaIUAX, OLICHUBATh BKJIAJl KAXKI0T0 U3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PaCCMAaTPUBAEMON MTPOOTIEMBI.

B nporecce nu3yuenus kypca ¢puznku 6a3oBoro ypoBHs B 11 kiacce o0yyaromuiics
HAYYUTCA:

JEMOHCTPUPOBAaTh Ha MpUMEpax poidb H MECTO (PU3UKU B (POPMUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPAa, B Pa3BUTUH COBPEMEHHOW TEXHUKH
U TEXHOJOIMH, B MPAKTUYECKOM NEATENBHOCTH JIIOJEW, LEIOCTHOCTh U E€IUHCTBO
(bu3HUecKol KapTUHBI MUPA;

YYUTBIBATh T'PAHULbI NPUMEHEHUS] W3YYEHHBIX (PU3UUECKUX MOJEJEH: TOUEeUHBIH
ANEKTPUYECKUM 3apsl, JTyd CBETA, TOUEUHBI UCTOYHUK CBETA, SAEpHAs MOJENb aToma,
HYKJIOHHAsI MOZIeJIb aTOMHOTO si/ipa MpH pelIeHUN (PU3NYECKUX 3a]1a4;
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pacrio3HaBaTh (U3MUYECKUE SBIEHUS (MPOLECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKM M KBAHTOBOW (PU3MKM: DIIEKTPUUECKAs MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEWCTBUS TOKa, B3aMMOJECHCTBHE
MarHuTOB, 3JEKTPOMAarHuUTHAas WHAYKIMS, JIEWCTBHE MAarHUTHOIO IOJS HA IPOBOJHUK
C TOKOM W JBWXKYLIMHCA 3apsij, DJJICKTPOMarHUTHbIE KojeOaHWs U  BOJHBI,
NPSIMOJIMHEMHOE pacCIpOCTPAHEHUE CBETA, OTPAKEHUE, MPETOMIICHUE, HHTEPPEpEHLINS,
mudpakuus U TONAsSpU3alus CBETa, JHUCIEpCUsi CBeTa, (PoTodjeKTpudeckuid 3¢ ekt
(botorpdekt), cBeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEMYATOro CIIEKTpa aroma
BOJIOPO/JIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! paIMOaKTUBHOCTb;

ONMCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE, DJEKTPUUECKYIO MPOBOJAMMOCTD PA3JIMYHBIX CPEl) U 3JIEKTPOMArHUTHBIE
SBJICHUS (TPOLIECCHI), UCNONB3Ys (PU3MUECKHUE BEIUUMHBI: AIEKTPUUECKUI 3apsf, cuiia
TOKA, JJICKTPUYECKOE HAIPSOKEHUE, DJIEKTPUYECKOE CONPOTUBIICHUE, PA3HOCTH
NOTEHIUAJIOB, AJEKTPOABIKYILAsA CHIIA, pab0Ta TOKA, MHIyKIMSI MATHUTHOTO TIOJIs, CHJIa
Amnepa, cuna JlopeHma, HMHIYKTUBHOCTb KaTyIIKH, 3HEPIUs AJIEKTPHUYECKOIO
¥ MarHUTHOTO TIOJIEH, IEPUO 1 YacTOTa KoeOaHui B KoebaTeaTbHOM KOHTYpE, 3apsij U
CHJIa TOKa B MPOILIECCE TapMOHUYECKHX 3JIEKTPOMAarHUTHBIX KoJieOaHUM, (POKYCHOE
paccTOSHME W ONTUYECKas CHJIA JIMH3bI, [PUH ONUCAHUU MPABWIBHO TPAKTOBATH
($u3NYECKU CMBICI UCIOIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUS U €IUHUIIbI, YKA3bIBaTh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUNHY C APYTUMHU BEIMUYUHAMU;

OIKCHIBaTh W3Y4YCHHbIE KBAHTOBbBIC SIBJICHUS U MPOLECCHI, UCIIONb3Yys (hrU3HUECcCKUe
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs
U UMITYJIbC (POTOHA, IEPUO]T TIOJypacIajia, SHEPrus CBA3U ATOMHBIX A€, TPU OMUCAHUU
MPABWIIBHO TPAKTOBATh (PM3MUECKUN CMBICI MCIOIB3YEMbIX BEJIIMUHUH, UX 0003HAYEHUS
U €JMHULIbI, YKa3bIBaTh (OPMYJbl, CBS3bIBAIOIIME JAaHHYIO (PU3HUECKYIO BEIMYUHY
C IPYTMMHU BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3NYECKOIN BEIUYMHBI;

aHaAJIM3UPOBATh (PU3MUECKUE TTPOLIECCHI U ABJICHUS, UCTIONB3YsI (PU3NUECKHIE 3aKOHBI
Y MPUHLHUIBL: 3aKOH OMa, 3aKOHBI MOCIIE0BATENBHOIO U MapaJIEIbHOIO COEIUHEHHUS
IIPOBOJHUKOB, 3aKOH Jlkoynsa—J/IeHna, 3aKOH 3JIEKTPOMarHUTHOM WHIYKLHH, 3aKOH
NPSIMOJIMHEMHOTO pacpOCTPAaHEHUs CBETAa, 3aKOHBl OTPAXEHUS CBETA, 3aKOHBI
IPEJIOMJICHUS] CBETa, ypaBHEHHME OWHIITEWHa s (poTodddexTa, 3aKOH COXpaHEHUs
DHEPrUH, 3aKOH COXPAaHEHHs HMITYJIbCA, 3aKOH COXPAHEHHS JJIEKTPUYECKOTO 3apsna,
3aKOH COXPaHEHHUsI MacCOBOI'0 YKCIIA, TOCTYJIAThl bopa, 3aKOH paiMOaKTUBHOIO pacnajia,
OpU STOM pa3iuyaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUS (TpaHULbI, 00J1aCTH) TPUMEHUMOCTH;

ONpEAENATh HANpPaBJICHUE BEKTOpAa WHIAYKIIMM MArHUTHOTO TMOJIA MPOBOJAHHUKA
C TOKOM, CuJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1ABAEMOE TUIOCKUM 3€pKaJiOM, TOHKOMN
JIMH30M;

BBITOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN U MPOIIECCOB
C HCIIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHHI: Mpu 3TOM (POpMYIHPOBAThH
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npoOieMy/3agady W THUIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOWUpaTh YCTAHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE M3MEpeHUs (HU3UUECKUX BETUYUH, IIPU STOM
BBIOMpATh ONTUMAJBHBIM CHOCOO HW3MEpPEHUs M UCIOJIb30BaTh HW3BECTHBIC METObI
OLICHKU IOI'PEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TpU HTOM KOHCTPYMPOBATH YCTAaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOMUL U rpadukoB, JenaTh
BBIBOJIbI 10 PE3yJbTaTaM HCCIICOBAHUS;

coOroaTh NpaBuiia 0€30MacHOro Tpyaa Npy MPOBEACHUU UCCIICIOBAaHUN B paMKax
y4eOHOro HSKCIEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKON W TMPOEKTHON JeATENbHOCTU
C UCIIOJIb30BAHUEM M3MEPHUTENbHBIX YCTPONCTB U JIA0OPATOPHOTO 000PYIOBaHUS;

peliaTh pacuyeTHhIE 33/1a4d C SIBHO 33JaHHOW (M3MUYECKON MOENbI0, MCIONb3Ys
¢usnyeckue 3aKOHbl W TMPHUHIIMIBI, HA OCHOBE aHajM3a YCJIOBHS 3aJaud BbIOMpAThH
(bU3HUECKYI0 MOJIEIb, BBIACIATh (DU3NUECKUE BEIMUUHBI U (POPMYIIbI, HEOOXOAUMBIE IJIs
€€ pEelIEHUs, MPOBOJUTH PACUYEThl M OLEHUBATh PEATLHOCTH IMOJYYEHHOI'O 3HAUYCHUS
(bu3nuecKol BETUYNHBI,

pemaTh KayeCTBEHHbBIC 3aJauyM: BBICTPAMBATh JIOTHUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pPaCCYKJCHHI C HMCIOJIb30BAHMEM HM3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEHN
U (PM3UYECKUX SABJICHUN;

UCIIOJIb30BaTh NPHU PELIEHUWH YYEOHBIX 337a4 COBPEMEHHbIE HWH()OpPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUU U TPEACTABICHUS
y4eOHOM U HAYUHO-TIONYJIAPHON HHPOPMAIIUU, TOTYYEHHON U3 Pa3IMYHBIX HCTOUHUKOB,
KPUTHUYECKU aHATM3UPOBATh MOTydaeMylo HH(popMaIunio;

OOBSCHATh TMPUHIMIBI JTCUCTBHUS MAIlWH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyarh YCIOBUS X 0€30MacHOr0 UCIOJb30BAHMS B TOBCEAHEBHOM JKU3HU;

OPUBOJUTH MPHUMEPHl BKJIaJa POCCUUCKUX W 3apyOekKHBIX Y4EeHBIX-(PU3UKOB
B Pa3BUTHE HAYKU, B OOBSICHEHUE MIPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKU
1 TEXHOJIOTUM;

WCIIONIb30BaTh TEOPETUYECKHE 3HAHUS N0 (U3HKE B TOBCEIHEBHOW IKU3HU
i obecriedeHusi 0€30MacHOCTH TMPH OOpalleHuH ¢ TpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBAMU, [JIsl COXPAHEHHUS 370POBbSI U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKaIOLIEH CpeIe;

paboTaTh B IpyMIe C BHITOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, TIIaHUPOBATh
paboTy TpYIIbI, palMOHAIBHO paclpelesaTh OOsS3aHHOCTH U IUIAHUPOBATH
JEATENIbHOCTh B HECTAHAAPTHBIX CUTYalUSIX, OLICHUBATh BKJIAJ KaXJA0r0 U3 YYaCTHUKOB
TPYIIBI B pEIICHHE PacCMaTPUBAEMOM MTPOOJIEMBI.
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10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUJIBI I€ITEIbHOCTH
pa3iesoB U TEM [IporpammHoOe conepkaHue
n/m 4acoB o0 y4arommxcs

y4eOHOI0 IIpeMeTa

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u METOBI 2 ®du3nka — HayKa O MPUPO/IE. N3ydenune Hay4yHbIX (IMIUPUIECKUX

HAYyYHOT'O TO3HAHUS HayuHnble MeTo1bl HO3HAHUS U TEOPETUYECKUX ) METOOB IMO3HAHUS
OKpYKaroliero Mupa. OKPYarolero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUS TPUPOJIBI. (U3HYECKUX 3aKOHOB M TEOPH.
DKCHEepUMEHT B (PUBHKE. Pabota B rpymnme no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHHI O POJIK U MECTe
SIBJIEHUW U TTponieccoB. Hayunsie (Gbu3KMKK B HayKe U B IPAKTUIECKOM
rurnores3pl. Gu3nyecKue 3aKOHbI JEATENBHOCTH JIFOAEH.
1 Teopuu. I'paHuLbl NpuMEeHUMOCTH | JIeMOHCTpanys aHaJoroBbIX
¢usnyeckux 3akoHOB. [IpuHIUN U 1M (DPOBBIX H3MEPUTEITHHBIX
COOTBETCTBUS. pruOOPOB, KOMITbIOTEPHBIX TATYHUKOB.
Ponb 1 Mmecto Gpusuku OcBoeHME OCHOBHBIX MPUEMOB PabOTHI
B (hOpMHUPOBAHUM COBPEMEHHOM ¢ nudpoBoit maboparopuelt 1Mo GhusukKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMN JAEATETbHOCTHU JIOACH

Hroro no pazaeny 2

' TIpu paspaboTke paGoueil MporpaMMbl B TeMAaTHYECKOM IIIAHHPOBAHMH JOJDKHBI OBITH y4TEHBI BO3MOKHOCTH HCIIONB30BAHHS AJIEKTPOHHBIX (IM(POB BIX)
00pa30BaTENIbHBIX PECYPCOB, SBISIONIMXCS Y4eOHO-METOJUUECKUMH MaTepHaIaMy, COJIepKaHNe KOTOPBIX COOTBETCTBYET 3aKOHOATENbCTBY 00 00pa30BaHUH.
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Pasznena 2. Mexanuka

2.1

Kunemartuka

MexaHndyeckoe ABUKEHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOT O
nBrkeHns. CucremMa oTrcuera.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTb)
U YCKOpPEHHUE MaTEpUAIbHON TOUYKH,
UX IPOCKIMU HA OCH CHUCTEMBI
koopauHat. CrnoxxeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpAUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y [IEpEMELIECHNS MaTEepUaAIbHON
TOYKH OT BPEMEHHU.

CBoOonHOE naneHue. Y cKopeHue
CBOOOJIHOTO MaJICHUSI.
KpuBonuHeiHOe 1BUKEHHUE.
JIBM>KeHME MaTepUaIbHON TOUKHU
10 OKPYKHOCTH C TTOCTOSTHHOM

10 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuon u yacrora oOpaleHus.
LlenTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuyeckue ycTporucTBa

[IpoBeneHre 3KCIEpUMEHTA: U3yUEHUE
HEPaBHOMEPHOTO JIBUYKEHUS C 1IEJIbIO
OIpEZEIICHNs] MTHOBEHHOM CKOPOCTH;
UCCJIEIOBAHNE COOTHOIICHUS MEXIY
MyTSIMH, TIPONICHHBIMH TEJIOM

3a MocJe0BaTeIbHbIC PaBHbBIE
MPOMEXKYTKH BPEMEHU

PU PaBHOYCKOPEHHOM JBUKEHUU

C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
U3yUeHUE JBIKCHUS [IapUKa B BA3KOM
KUJKOCTH; U3YUCHUE IBUKECHUS Tea,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBbsicHEeHUE OCHOBHBIX MTPUHIIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKMX KaK: CIIUJOMETP, IEMHBIC

Y pEMEHHBIC TIepeIaun IBUKCHUS;

U yCJIOBUM MX 0€30MMacHOro
UCTOJIb30BaHMS B IOBCEAHEBHOM
KHU3HH.

Perienue pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHOM (PU3MIECKON MOJACIHIO

C HCTIOJIb30BAaHUEM OCHOBHBIX (DOPMYI
KMHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEH KMHEMaTUIECKUX
BEJIMYHMH OT BPEMEHU

JUTSI PABHOMEPHOTO
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Y MIPAKTUYECKOE IPUMEHEHUE:
CIUJOMETP, IBHKCHUE CHAPSIOB,
LIEMTHbIE U PEMEHHbIE NIEpeIauu

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3nuecKux sSBJICHUIN
B YUEOHBIX OMBITAX U OKPYKaromen
KU3HU: PABHOMEPHOE

Y PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
NIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onurcanne MEXaHUYEeCKOro IBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHrue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHUpOBaHUH,
MIPOBEJICHUU U UHTEPHpETalUN
pe3yJIbTAaTOB OMBITOB U aHAJIIU3E
JOTIOJTHUTEIIbHBIX UICTOUHUKOB
uH(dOpMAIIH IO TeME

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
I'anuines. Ilepssiii 3akoH HproToHa.
NuepunanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUU CUJI. BTOpOo# 3aK0H

HproTona i1 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUalbHbIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHeHHE Macc B3aUMOICHCTBYIOLIUX
TeN.

N3yueHune 3aBUCUMOCTH CUJIbI
YIIPYrocTH OT AedopMallui; CpaBHEHUE
CHWJI TPEHUS MTOKOsI, KaueHUs

U CKOJIbXKEHHSL.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHne d3KCIEpUMEHTA:
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIITUX

B IIPYKMHE U PE3UNHOBOM 00pasIle,
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Cuna ynpyrocrtu. 3akoH ['yka.
Bec Temna.

Tpenue. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS ).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koaddurument
TpeHus. Cuia COpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[TocTynarenbHOE U BpaliaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPJIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaiieHus. [nedo cumel. Y cioBust
paBHOBECHS TBEPIOTO TENA.
TexHuueckue yCcTpomncTBa

Y MPAKTUYECKOE TPUMEHEHHUE:
NOAIINITHUKH, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

OT UX AepopManuu; U3y4yeHue
JBIDKCHUST OpycKa M0 HaKJIOHHOM
MIJIOCKOCTH; UCCJICIOBAHUE YCIIOBUI
pPaBHOBECHS TBEPAOTO TeJia, UMEIOIIETO
OCh BpallcHUsI.

OOBscHEHHE 0COOCHHOCTEH
PaBHOMEPHOI'0 U PABHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JIBH)KCHUS,
CBOOOIHOTO MaJCHUS T, JBUKCHUS
M0 OKPYXHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0Ha BCEMUPHOTO TATOTEHUS.
OOBsiCHEHNE OCHOBHBIX ITPUHIUIIOB
JIEHCTBUS MOAIIMITHUKOB U X
MPaKTUYECKOTO MPUMEHECHMUS.
OOBsICHEHHE TBUKEHUS NCKYCCTBEHHBIX
CITYTHHKOB.

Pelienrie pacueTHbIX 33124 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIL30BAaHUEM OCHOBHBIX 3aKOHOB
U HOpMYyIT TUHAMUKH.

Pacno3naBanve Gpu3nyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3nYecKux NporeccoB

1 SIBJICHUH C UCMOJIb30BaHUEM 3aKOHOB
Y MIPUHITUATIOB: 3aKOH BCEMUPHOTO
tsarorenus, I, I u Il 3akonsl HeroTOHA,
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MPUHLHAI CYNIEPIO3ULINH CUJI, IPUHIIUIT
PABHOIIPABHOCTH MHEPLUAIBHBIX
CUCTEM OTCYEeTa

2.3

3aKOHBI COXpaHEHHUS
B MEXaHHKE

NmMnynbc MarepuanbHONU TOYKU
(Tena), cucTeMbl MaTepUAIbHBIX

TOYeK. MIMIyIbC CHIIBI 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH COXPaHEHUS
umnysbca. PeakTuBHOE ABM)KEHUE.

Pa6Gora cuiiel. MOIITHOCTE CHUJIBI.
Kunernueckas sHeprus
MaTepualibHOM TOUKHU. Teopema
00 U3MEHEHUU KMHETUYECKON
SHEPIrUH.

[TorennmaneHas HEpPrUs.
[TorenimanbHas SHEPrust ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumanbHas SHEPrus Tena
BOJIM3U TTOBEPXHOCTHU 3EMIIH.
IloTeHmanbHbBIE U
HEIMOTEHIHAJIbHBIE CHJIbI. CBS3b
paboThl HETTOTEHIIUATBHBIX CUIT
C UBMEHEHHUEM MEXaHUYECKOU
DHEPIUMU CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue
CTOJIKHOBEHHS.

IIpoBeneHNE FKCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCIIEI0BAHNE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOU dJHEPIUM Tela

Ha IIPUMEPE PACTSHKEHHS PE3UHOBOT O
KIyTa.

Onenka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN NU3MEPEHUN (PU3NUECKUX
BEJIMYMH.

Pemenue pacueTHbIX 337124 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GopMyJ TMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOY Ha M3YYECHHBIE B pa3eie
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKHUe SIBJICHUS.

Onucanue MEXaHUYECKOTO JIBHXKECHHUS

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: UMITYJIbC TeJla, KHHETHYECKast
JHEPrus, MOTEHIMAIbHAS SJHEPT U,
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TexHnueckne ycTpoucTBa MexaHu4eckas paboTa, MeXaHUYecKas
U [IPAaKTUYECKOE IPUMEHEHHUE: MOILHOCTb.

BOJIOMET, KOIIEP, PYKUHHBIN AHanu3 pU3n4ecKuXx MpoLeccoB
IIACTOJIET, IBUKEHUE PAKET Y SIBJICHUM C UCIIOJIb30BAaHUEM 3aKOHA

COXpaHEHUS] MEXaHUYECKOU dHEPIuH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsicHEHNE OCHOBHBIX ITPUHIIUIIOB
JEUCTBUS U NIPAKTUYECKOIO
NPUMEHEHUSI TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: BOJOMET, KOIIEp,
IIPYKWUHHBIA TUCTOJIET.

OOBbsICHEHHE IBHXKEHHS PAKET C ONOPO
Ha U3y4CHHbIE (PU3NYECKUE BEITUUUHBI
Y 3aKOHBI MEXAHHKH.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHECHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHUI

JUIsl TIOUCKA, CTPYKTYypUPOBaHUS,
MHTEPIPETAUU U IIPEICTABICHUS
uH(pOpMAIH, KPUTUIECKUHN aHATTU3
noixyyaeMon uH(popMauu
[IpoBenieHrEe KOCBEHHBIX U3MEPEHUH,
MCCIIEOBAHNN 3aBUCHUMOCTEN
($u3nYeCKUX BEITUYHH, TPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny 18

34



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIil yPOBEHB)

Pasznen 3. Mouieky/sipHasi pU3HKa U TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE nBHKEHME.
Huddysus. Xapakrep ABUKCHUS

Y B3aHMOJEHUCTBUS YaCTHUIL
BelecTsa. Mozienu cTpoeHus ra3os,
AKUJKOCTEW U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mozener. Macca

1 pasmepsl Mmosekys. KomruecTBo
BemiecTBa. llocTostHHass ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u ee u3MepEeHHe.
[IIkanma remneparyp Llenbcusi.
Mopenb naeaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHY €CKOM
TEOPUH UICATBHOTO rasa.
AOGcommoTHas TeMIepaTypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YaCTHI] Ta3a.
[IIkama temnepatyp KeabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneitpona.

3akoH lansToHa. M3ompoieccsl

[IpoBeneHne SKCIEpUMEHTA:
OIpeIeNICHHE MacChl BO3yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MEepeHHnit 00beMa KOMHAThI, JaBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
VCCJIEIOBAHNE 3aBUCUMOCTH MEXTY
rapameTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

Onenka abCOIIOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN U3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHITUIIOB
JnercTBUI TepMoMeTpa 1 6apomeTpa

U YCIIOBHI X 0€301acHOro
UCIIOJIb30BAHMS B IIOBCETHEBHOM
KHU3HH.

PacnioznaBanve Gpuznyeckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KaroIIei
KU3HU: MU dy3us, OpoOyHOBCKOE
JBUKCHUE.

Ornrcanue TEMIOBBIX SBJICHUIM

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJICHUE ra3a, TEMIEpaTypa,
CpEIHASI KHHETUYECKAas SHEPIUs
Xa0TUYECKOIO IBUKEHUS MOJIEKYIL,
CPEHEKBaApATUYHAsL CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSIHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe mpencrapienue
M30IIPOLIECCOB: U30TEPMA, U30X0DPa,
n3o0apa.

TexHu4eckue yCcTponcTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
TEPMOMETP, OaApOMETp

MOJIEK Y.

AHanmu3 pU3nYECKUX MpOIECCOB

U sIBJICHUH ¢ ucmnoab3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKEHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacueTHbIX 3a/1a4 € ABHO
3a7jaHHON (PU3UYECKON MOEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

PaGora B rpymnmnax npu miaHUpOBaHUH,
IIPOBEJICHNU U MHTEPHpETalN
PE3YNbTATOB ONBITOB U aHAJIU3E
JOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(dOpMaILMK MO TeEME

3.2

OCHOBBI
TEPMOJIMHAMHUKHN

10

TepMoanHamMu4deckasi CUCTEMA.
BuyrpenHss sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI

U CITIOCOOBI €¢ N3MEHECHHS.
KonuuecTBo Tenmotsl U padora.
BuyTpeHHsIs 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIH, U3JTy4yEeHUE. Y IeTIbHAas
TEIUIOEMKOCTh BELIECTBA.

[IpoBeneHNE 3KCIEPUMEHTA: U3MEPEHHE
yIAEIbHON TEMJIOEMKOCTH BELIECTBA.
OreHka a0COIOTHBIX M OTHOCUTEIbHBIX
HOrPEUIHOCTEN U3MEPEHNH (PU3NUECKUX
BEJIMYUH.

N3ydenue mojiesneil mapoBoil TypOUHBI,
JIBUTATEII BHYTPEHHET O CropaHus,
PEaKTUBHOI'O JIBUTATEIS.

OOBbsicCHEHME NPUHIIUIIOB JEHCTBUSA

U YCJIOBUHM 0€30MacCHOr0 UCIOIb30BaAHMS
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KommuecTBo Temnorsl

MIpH TeTIoNnepeaye.

[Tonsitue 06 aguabarHoM
npouecce. IlepBbiii 3aK0H
TEPMOJIUHAMHUKH.

[IprumeHenue repBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
['paduueckas naTEprpeTarus
paboThI raza.

BTopoii 3aK0H TEPMOIMHAMUKH.
HeoGpatumocts nporeccoB

B IIPUPOJIE.

Tennobie MamuHbL. [IpuHIUATIBL
JICCTBUS TEIJIOBBIX MAIIIHH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadduument nonesnoro aencrus
TETJIOBOX MAIlIUHBL.

Huxn Kapuo u ero koapdunireHt
MOJIE3HOTO JEHCTBUS.
DKOJOruuecKue mpodIeMbl
TETIJIOOHEPT € TUKH.

TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJWJIBHUK,
KOHJTUITHOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJIOAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIB30BaHUEM
du3NYECKUX BETIMYMH: JABJICHUE Ta3a,
TEeMIIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsISI DHEPrus, paboTa rasa.
Pemenne pacueTHbIX 33134 C SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C HCTIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyN MOJIEKYJISIPHON (DU3UKH

U TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOIl HAa N3YUEHHBIE B pa3fiee
«MonexynspHas pusuka

¥ TEPMOJIMHAMUKA)» 3aKOHBHI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBTICHHSI.

Pabora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(GOpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE NTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHUS.
HcnapeHue u KUMEHUE.
AOGCOIIOTHAS. U1 OTHOCUTEIIbHAS
BJIAKHOCTH BO3Ayxa. HaceimeHHbIn
nap. Y ienpHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPBI KUTIEHUS OT TABJICHUS.
TBepnoe teno. Kpucrammueckue
1 amop(HbBIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaisl. [lnaBnenue

U KpUCTAIIU3AMS. Y IeTbHas
TeruioTa TuiaBienus. Cyomumanus.
YpaBHEeHHE TEIIOBOrO OaaHca.
TexHuyeckue ycTporucTBa

Y MPAKTUYECKOE TPUMEHECHHUE:!
TUTPOMETP U TICUXPOMETD,
KAIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MarepuajioB, B TOM YHCIIE
HaHOMAaTEPUAJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHne SKCIEPUMEHTA: H3MEPCHHE
OTHOCHUTEJIbHON BIIAXKHOCTH BO3/1yXa.
OreHka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEPEHUN (PUBNIECKUX
BCJIMYHH.

N3ydyeHne cBOMCTB HACHIICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQXKHOCTH.

HabGnronenune xumnenus

IIPH TIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs ¥ TUIABJICHUS
KPUCTALTUICCKOTO BEIECTRA.
OObsicHEHNE MPUHIIUIIOB JEHCTBUS

U yCJIOBHI 0€30MMacHOT0 UCTIOIb30BaAHUS
B MTOBCEITHEBHOM KM3HU TUTPOMETPA,
MICUXPOMETPA, KATTOPUMETPA.

V3ydeHune TeXHOIOTHI TIOTydeHUs
COBPEMCHHBIX MaTEPHUAJIOB, B TOM YHCJIC
HAaHOMAaTepHUasoB.

Perienue pacueTHbIX 3a/1a4 € SIBHO
3aJJaHHON (PU3MIECKON MOJCIHIO

C UCTIOJIb30BAHUEM YPaBHCHUS
TEIJIOBOro OanaHca.

Pemenve kauecTBeHHBIX 3a/1a4

C OIOPOM HA U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SIBIICHUSA 10 TEME.
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Pacnio3naBanue ¢pu3nyeckux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: neopmalusi TBepAbIX Tell,
HarpeBaHuE U OXJIAXKJCHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSTHUM
BEIIIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanne nHGOPMAITUOHHBIX
TEXHOJIOTUM I IIOMCKa,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUN
U TipecTaBiaeHus uHGopMaIuy npu
MOJITOTOBKE COOOIIEHU O TPUMEHEHUHT
3aKOHOB MOJICKYJISIPHON (hU3HKH

Y TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKka
4.1 | DnekTpocTaTuka 10 DJieKTpu3anus Tei. JiekTpuueckuid | [IpoBeneHue SKCepuMEHTa: U3MEPEHUE

3apsan. /IBa Buaa 3JIEeKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJIEKTPUKU U MTOTYIIPOBOJHUKMU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsiza.

BzaumopericTBue 3apsioB. 3aKOH
Kynona. ToueuHslii 3JIEKTpUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHnka aOCOMFOTHBIX H OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEpPEeHN (PU3NIECKIX
BEJINYMH.

N3yueHue NpUHIUIIOB ACHCTBUS
AJIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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HanpskeHHOCTB 3JIEKTPUYECKOT O
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJer. JIMHUM
HAIIPSKEHHOCTH 3JIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4eCcKOro
noJist. [lorennman. Pa3HocTh
noteHuuanoB. [I[poBonHUKH U
JIUBJIEKTPUKH B
AJEKTPOCTATUYECKOM MOJIE.
JlnanexTpruyeckas MPOHUIAEMOCTb.
DnekTpoeMKocTh. KoHeHcarop.
DIEKTPOEMKOCTh TIOCKOTO
KOHJIEHCAaTopa. DHEPrus
3apsKEHHOI 0 KOHJIEHCAaTopa.
TexHuueckue ycTporucTBa

Y MIPAKTUYECKOE TPUMEHEHHE:
AJIEKTPOCKOIL, AJIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3aIUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONTMPOBAJIbHBIN
anrapar, CTpyHMHBIN IIPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B IIPaKTUYECKOM JKU3HHU,
KOIMPOBAJIBHOI'O anmapara, CTpyHHOro
OpUHTEPA.

PaccMmoTpenne pusnyeckux o
CHOBAaHUU DJIEKTPOCTATUYECKON
3aIUTHI U 3a3eMJICHUS
ANEKTPONpUOOPOB.

Pemenne pacueTHbIX 33134 C SIBHO
3aJaHHON (PU3UIECKON MOJCIHIO

C HCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U (hOpMYIT STEKTPOCTATUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOM Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUSI DJIEKTPOCTATUKH.
PacnosnaBanne (hu3nUeCcKux sIBJICHUN
B y4EOHBIX OMBITAX U OKPYKAIOIICH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/ICHCTBUE 3apsAJI0B U O0BICHEHHE
WX Ha OCHOBE 3aKOHOB U (hOpMYIT
AIIEKTPOCTATUKH.

Onrcanne n3y4eHHbIX CBOWCTB
BEIIECTBA U DJIEKTPUUECKHUX SBICHUN

C UCIIOJIb30BaHUEM (PU3MUECKHUX
BEJIMYMH: AJIEKTPUUECKUM 3aps,
HaNPSHYKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIMAI, PA3HOCTh TTOTEHIHAJIOB,
AIIEKTPOEMKOCTb.

AHanmu3 pU3NYECKUX MPOIECCOB

U SIBJICHU C UCTIOJIb30BAHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUS ANEKTPUUYECKOro 3apsa,
3akoHa Kymona.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(GOpMAIHU U OATOTOBKE COOOIIEHUH
O MIPOSIBIICHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpYKaIOIel KU3HU U IPUMEHEHUHU
UX B TEXHUKE

4.2

IlocTossHHBIII

AJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. Mcrounuku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsioxenue.

3akoH OMa 1J1s1 yyacTKa L.
DNEKTPUYECKOE COMPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COEIMHEHNE MPOBOTHUKOB.

Pabora »nexkTpudyeckoro Toka.
3akoH J[xoyns—Jlena. MoniHocTh
AIEKTPUYECKOrO TOKA.

[IpoBeneHre SKCIepUMEHTa: U3y4eHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3Mmepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'O COIPOTUBIICHNUS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3nIecKux
BEJINYUH.

OObsicHEHNE MPUHIIUIIOB JEHCTBUS

Y YCJIOBHI 0€30MacHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocrara,
HMCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi NPOBOJUMOCTD
TBEPBIX METAJIOB. 3aBUCUMOCTh
COIPOTHUBIICHHS] METAJIIIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOcTBeHHAS
Y IIPUMECHAs! TPOBOJAMMOCTD
MOJIyNnpOoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynmpoBOJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKU TOK B pacTBOpax
U pacIulaBax 3JIEKTPOJIUTOB.

3JICKTpOJII/ITI/I‘-ICCKa$I Jucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTENbHBIN U
HECAMOCTOSITEJIbHBIN pa3psii.
Monnus. [1na3zma.
TexHuyeckue ycTporucTBa

TEPMOMETpA COMPOTUBIICHUS,
BaKyyMHOT'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JMOA0B, FraJIbBAHUKH.

Perenue pacueTHbIX 337124 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

Pacnio3naBanue pusnueckux sBICHUMA
B YUEOHBIX OMBITAX U OKPYKarolen
KU3HH: JIEKTPUYECKask POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHaIIN3 3NEKTPUUECKUX SABICHUN

Y IIPOLIECCOB B LEMNSAX MOCTOSIHHOT O
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
MIOCJIEIOBATENBHOIO ¥ NAPAJLIEIIbHOTO
COEIMHEHUS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEILECTB U JIEKTPUUECKUX SIBJICHUI

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CUIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
AIIEKTPUYECKOE CONPOTHUBJIICHUE,
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Y MIPaKTUYECKOE IPUMEHEHUE!
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTEIbHbIE TPUOOPHI,
AIEKTPOOCBETUTEbHBIE TPHUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBII 1101, TEPMUCTOPBI

1 (GOTOPE3UCTOPHI,
MOJIYIIPOBOJHUKOBBIN JUO/,
raJlbBaHUKa

pa3zHocTh notexHiumainos, I/[C, padora
TOKa, MOIITHOCTh TOKA.
Hcnons3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTHM JIJIsl IOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIIPETAIIUU
U TIpeiCTaBICHUsI UH(POPMAITUU

IIPU TTOATOTOBKE COOOIIICHU I

O MPUMEHEHUH 3aKOHOB ITOCTOSIHHOTO
TOKa B TEXHHUKE M TEXHOJIOTHIX

Htoro no pazneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME

43



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIil yPOBEHB)

11 KJIACC

HanmenoBanue

Ne KonmuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3nesoB U TEM [IporpammHoOe conepxkaHue

n/m 4acoB oOy4armmxcs

y4eOHOI0 mpeIMeTa
Paznen 1. diekTponuHamMuka
1.1 | MaruuTHO€ moJe. 11 [TocTostHHBIE MAarHUTHI. [IpoBenenue 3KcriepuMeHTa: N3y4eHUe

DJIeKTpOMarHuTHas
WHTYKITUSI

B3aumonaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoe IoJIe.
BekTop MaraHuTHON MHIYKLIHH.
[IpunHIIUMN Cynieprno3umu
MarHuTHBIX mojieH. JInnuun
MarHuTHOW MHAYKINU. KaptuHa
JIMHUM MarHUTHOW MHAYKIIMA MOJIA
ITIOCTOSSHHBIX MarHUTOB.
MarnuTHOE 1MoJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKITUHA
MAarduTHOTO II0JIST JUTMHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOTI'O ITPOBOJAHUKA, KaTYIIIKH
¢ TokoM. OnbIT DpcTea.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, ee MOJ1yib

Y HaIpaBJICHHUE.

Cuna Jlopenna, ee MoayJsib

Y HanpasieHue. /[BuxxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO ITOJISI KaTYIIKH C TOKOM;
UCCJIEJOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy C TOKOM;
UCCIJIEIOBAHUE SIBJICHUS
AIEKTPOMAarHUTHOW MHIYKLUH.
OneHnka a0CONIIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJIMYMH.

OObsiCHEHUE TTPUHITUIIOB JIEHCTBUS

U yCJIOBUI 0€30MacHOr0 MpUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEIA,
YCKOPUTEIIEH 3JIEMEHTApPHBIX YaCTHLI,
UHIYKIIMOHHOM IIEYH.

Pemenne pacueTHsIX 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarHuTtHOe nojue. DIeKTPOMarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE
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B OJHOPOAHOM MAarHUTHOM IOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuuu. [lotok BekTopa
MarHUTHOW WHIYKIIHHU.
DNEeKTPOABHIKYILAs CHJIa MHIYKLUH.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

BuxpeBoe anekrprueckoe noie.
DJIEKTPOABMKYIIAsl CUJIA UHITYKLIIUH
B [IPOBOJIHUKE, IBUKYILIEMCS
MIOCTYNATENBHO B OTHOPOJIHOM
MAarHUTHOM IOJIE.

IIpaBuno Jlenua.

NunykTUBHOCTG. SIBIEHUE
CaMOMHIYKIHH. DJIEKTPOABUKYILIAS
CHJIa CAMOMHYKIUU.

DHeprus MarHuTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHuueckue ycTporucTBa

U MIPAKTHYECKOE TPUMEHEHHE:
NOCTOSIHHBIE MarHUThlI,
AJIEKTPOMAarHuThI,
AJIEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII,
MHYKIIUOHHAS TIeYb

SIBJICHUSI TeMbl «MarauTHoe moJie.
DJIEKTPOMAarHUTHAsT UHIYKIHAS.
Onpezenenue HanpaBiIeHUs BEKTOpa
WH]IYKIIMM MAarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa
u cuiibl JIopeHna.

Pacno3naBanue pu3NUECKUX SIBICHUN
B YUE€OHBIX OMBITAX M OKPYKAIOMIEH
KU3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAasE UHAYKIUSA,
JNENCTBHE MAarHUTHOTIO IO Ha
MPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3aps.

AHanuM3 3JIEKTPOMAarHUTHBIX SBICHUN
C CMOJb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON WHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB M 3JIEKTPOMAarHUTHBIX
SABJICHUH C UCIIOIb30BAHUEM
(U3UYECKUX BETMYUH: WHITYKITUS
MAarHuTHOTO MOJIs, cujla AMnepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTD KaTYILKH,
AHEPIUs AIEKTPUYECKOTO U MArHUTHOTO
MoJjen

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHnueckue
U 3JICKTPOMarHUTHBIE
KoJICOaHU S

KonebarenpHas cucrema.
CBoOOHBIE MEXaHUYECKHUE
KoseOanus. ["'apmonnueckue
koneOanus. [lepuon, yactora,
amMIuIuTyaa 1 pasza KoieOaHui.
[IpyXMHHBIN MasATHUK.
MaremMaTuyeckui MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOO/IHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACAILHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXK]ly MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMH KOJICOAHUSIMH.
®opmyna TomcoHa. 3akOH
COXPAHEHHUS YIHEPTUH B UICATBHOM
KoJIe0aTeILHOM KOHTYpE.
[IpencraBieHne 0 3aTyXarIUX
Kosie0aHusax. BeIHYKIeHHbIE
MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. BeiHyXkeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMbI — MIEPHOJIA,
Y4aCTOThI, AMIUIATY/IBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN

W/UITM MaTEMaTUIECKUA MASTHHK).
Habmronenue 3aTyxaromux KoJe0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHU .

HaGmonenue pe3onanca.

[IpoBeneHne FKCepUMEHTA:
MCCJIEeI0BaHNUE 3aBUCUMOCTH TIepuoa
MaJlbIX KoJieOaHUM Tpy3a Ha HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
HCCJIEeI0BaHNE TEPEMEHHOT O TOKA

B LIETH U3 MOCIEA0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIITKA
U PE3UCTOpA.

Onenka a0COIIOTHBIX M OTHOCUTEIbHBIX
MOTPENTHOCTEN U3MEpeHU (PU3NIEeCKuX
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEHCTBUS

Y yCIIOBUI 0€30MacHOr0 MPUMEHEHHS
AIIEKTPUYECKOI0 3BOHKA, T€HEpaTopa
MEPEMEHHOIO TOKA, TUHUI
AJIeKTponepeaay.

Pemenue pacueTHbIX 3a/1a4 ¢ SIBHO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUIUTYJHOE U ACHCTBYIOIIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA.

Tpauchopmarop. [IpousBoacTso,
nepenaya u notrpedieHue
AJIEKTPUYECKOU IHEPTUU.
DKOJIOTUYECKHE PUCKH

ITpU IIPOU3BOACTBE DJICKTPOOHECPIUU.

Kynerypa ucnonb3oBanus
3JIEKTPOSHEPTUH B ITOBCEAHEBHOMN
KU3HHU.

TexHnueckne ycTponcTBa

U NIPAaKTUYECKOE IIPUMEHEHHUE:
AJIEKTPUYECKUHN 3BOHOK, T€HEPATOP
IIEPEMEHHOI0 TOKA, JINHUU
aJIeKTponepenay

3aJIaHHOM (PU3UYECKON MOENbIO

C MCMOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMyII, ONMUCHIBAOIIIUX
MEXaHUYECKHE U JIEKTPOMArHUTHBIC
KoJieOaHus.

Onucanne MEXaHUYECKUX

M DJIEKTPOMArHUTHBIX KOJIeOaHMi

C MCTIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4aCcTOTa
Kosie0aHuil, aMrnTyna u ¢asa
KoJieOaHUiA, 3aps]T U CUjla TOKa

B TAPMOHUYECKUX IJICKTPOMArHATHBIX
KOJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOpPOW HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIITNE
MEXaHHUYCCKHE U DJICKTPOMarHUTHBIC
KoJieOaHus.

Pabora B rpymnmax npu riaHupOBaHUH,
MPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeMe

2.2

MexaHnueckue
Y JIEKTPOMAarHUTHBIE
BOJTHBI

MexaHn4ecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUs

Y JUIMHA BONHBL. [lorepedynsie

N3ydyenue oOpazoBaHus

U PacIpoCTPaHEHUs MOTEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Habmonenue orpaxkenust
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Y TIPOJIOITLHEIC BOJTHBI.
WNuTtepdepenius u gudpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. | pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHEI.
VYcaoBust uznydeHus
AIEKTPOMArHUTHBIX BOJIH. B3anMHuas
opueHTauus BeKTopoB E, B,

U B 3JICKTPOMAarHuTHOM BOJIHE.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH:
OTpaKeHUE, MPEIIOMIICHNE,
MoJIApU3anus, TUPpaKIus,
unTepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »1eKTpOMarHUTHBIX BOJIH.
[TpumeneHne 3IeKTpOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHIUIIBI paANOCBSI3U

u TeneBusieHus. Pagnonokanms.
DNEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKarollen Cpebl.
TexHuueckue ycTponucTBa

1 TIPAKTUYECKOE TIPUMCHCHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBas JUArHOCTHKA

B TEXHHUKE U MEJUIIMHE, pajap,

U TIpeIoMJICHUsI, THTEphEPEHIIUN

U 1udpaKiuid MEXaHUYECKUX BOJTH.
Habmronenue cBsizu rpOMKOCTH 3BYKa
Y BBICOTBI TOHA C aMILIUTY01

Y 4acTOTOM KoJIeOaHUM, 3BYKOBOT'O
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MpEJIOMJICHHE, MOJISIPU3ALINS,
audpakiusi, “HTepPEepeHIIHSL.
N3ydenune ycnoBuil U3Iy4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTaunu BekTopoB E, B, v

B DJICKTPOMAarHUTHOU BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE

U OBITY.

OOBsiCHEHUE TPUHIUTIOB JICUCTBUS

U YCJIOBHI 0€30MMacHOro MPUMEHEHUS
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPa3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguonpueMHUKA, TEICBU30Pa,
aHTeHHbI, Tenepona, CBY-neun.
Pemienne pacueTHbIX U KaUECTBEHHBIX
3a/1a4 ¢ ONOPOM HA W3YUYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE
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PaarOIIPUEMHUK, TEIIEBU30P,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEeHHE MEXaHUYECKHUX
Y DJIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHue HHPOPMAILIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU

U TIpe/icTaBleHusl nHpopMauu

IpY OJATOTOBKE COOOIIEHUI

00 UCNOIb30BaHUM 3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 AIIEKTPOMarHUTHOM 3arps3HEHUU
OKpYKarollen Cpebl.

PaGora B rpymmnax rnpu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAIM3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(popMaIu no Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpsiMmonuHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOoYeUHbIM HICTOYHHUK CBETA.
Otpaxxenue cBeta. 3aKOHBI
oTrpaxxeHus ceera. [loctpoenue
M300paK€HUH B IIJIOCKOM 3€pKaJe.
[Ipenomiienune cBeta. 3aKOHBI
MpesioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npeinomiienus. [lonnoe

N3yuenue siBIEHUS TTOJTHOTO
BHYTPEHHET'O OTPaKEHUs, €r0
IPUMEHEHUS B CBETOBO/IE.

N3ydyenune moaenern MUKpPOCKOIa,
TEJIECKOIa.

[Tonydyenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUPPAKIIMOHHON PEIIETKH.
N3mepenne nmokazarens mpeoMIICHUS
CTEKJIA.

HccnenoBanue cBOMCTB M300pasKEHUIMA
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN Yo MOIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oenoro ceeta. Llper.

Cobwuparolue 1 paccenBaroIIne
muH3bl. ToHKas nuH3a. POKYCHOE
PAcCTOSIHUE U ONTHYECKAsA CHUJIA
TOHKOM JuH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX

U pacceuBaronmx jJuH3ax. ®opmyna
TOHKOM JIMH3EI. Y BEJIMUCHHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKOU ONTHUKH.

Bonnosas ontuka. Uatepdepennus
cBera. KorepeHTHbIE HCTOYHUKH.
VcnoBust HaOIIOAEHUS

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
pemieTka. Y ciioBue HaOIIOACHUS
IJIABHBIX MAKCHUMYMOB MPHU MMaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEIIETKY.

B JINH3AaX.

OObsiCHEHUE TPUHIIUIIOB JIEHCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHHS
OYKOB, JIyIIbI, (hoTOAarapara,
MPOEKIIMOHHOTO arlapara,
MUKPOCKOIA, TeJIECKOIa, BOJIOKOHHOM
ONTUKH, AUPPAKITMOHHON PEIIETKH,
HOJISIPOU/IA.

Pelienne pacueTHbIX 3a/1a4 € IBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI reOMETPUUYECKOM
ONTHUKH.

[TocTpoenue u onucanue U300paKeHUS,
CO37aBAEMOr0 TUIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmotpenue nipenenon
MIPUMEHUMOCTH T€OMETPUUECKOM
OITHUKH.

Pacno3naBanue pu3nMUECKUX SIBICHUN
B ONBITaX U OKPYKAIOMICH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKECHUE, MPETOMIICHUE,
UHTEepPEepeHLINs, TUPPAKIIUI

Y TIOJISIpU3alysl CBETa, JUCIIEPCUS
CBETa.
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[Tonsipusanus ceera.

TexHuyeckue ycTporucTsa

Y MPAKTUYECKOE MPUMEHECHUE:!
OYKH, JIyma, (hoToanmapar,
NPOEKUMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJIOKOHHAS
OITHKA, TU(PPAKIMOHHAS PEUIETKA,
IIOJISIPOU]L

N3yuyenne ycnoBuii HaOMOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPHEPEHIITMOHHON KapTUHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

VciioBue HAOIIOACHUS TTIaBHBIX
MAaKCUMYMOB IIpU NaJICHUH
MOHOXPOMAaTHUYECKOTO CBETA

Ha TU(PPAKIMOHHYIO PEIIETKY.
AHanm3 ONTUYECKUX SBICHUN

C UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSMOJIMHEHHOTO PacpOCTPaHEHUS
CBETA, 3aKOHbI OTPAXKEHUSI CBETA,
3aKOHBI MPEJIOMJIEHUS CBETA.
Onucanue oNTUYECKUX SIBICHUN

C CTOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: (POKYCHOE PACCTOSIHUE

Y ONTUYECKas CUJjia JIMH3bI

Hroro no pazneny

24

Pa3znen 3. OcHOBBI cienAJILHON TeOPUN OTHOCUTEIbHOCTH (Hajsiee — CTO)

3.1

OCHOBBI CIIEUATLHOM
TEeOpUHn
OTHOCHUTEJILHOCTHA

4

['panuIbl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKH.
[TocTynarsl crienMaIbHOW TEOPUU
OTHOCUTEJIHOCTH: MHBAPUAHTHOCTH
MOJTyJIsl CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH
OHHIITEeHHA.

Peliennie kauecTBEHHBIX 3a/1a4

C OMOPO HA U3YYEHHBIE OCTYJAThI
CTO.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs1 TIOUCKA,
CTPYKTYpPUPOBAHMS, UHTEPIIPETALIUN
U TIpe/icTaBlieHus1 nHpopMaIuu
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OTHOCUTETBHOCTH
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE
BPEMEHU M COKPALEHUE JIJTUHBI.
DHEprus U UMIYJIbC
PEJIATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YHEPrUen

U UMITYJILCOM PEISITUBUCTCKON
YaCTHUI[bl. DHEPrUsl MOKOS

MIPU TTOATOTOBKE COOOIICHUM
0 rpaHuUIIax TPUMEHUMOCTH
KJIaCCUYECKOI MEXaHUKH U OCHOBaX

CTO

Hroro no pazneny

Pa3nen 4. KBanTtoBas pusuka

4.1

DJeMeHThl KBAHTOBOM
OITHUKH

®otonbl. Popmyia [lnanka cBs3u
sHEpruu (PoToHA ¢ ero YacToTOMH.
DHeprus U UMNyJbsc (poToHa.
OTKpBITHE U UCCIIEIOBAHUE
dotoaddekra. OnpITH

A.T". CroneroBa. 3aKOHBI
dotorpdekra. YpaBHeHue
OitHmTeitHa s hotodrdpdekra.
«Kpacnas rpanuna» dporodddexra.
JlaBnenne cBeta. OIBITHI

IL.H. JIeGenena.

XUMHYECKOE JIECTBHUE CBETA.
TexHnueckne ycTponcTaa

U TIPaKTUYECKOE TPUMEHEHHE:
dboToreMeHT, PoTOIATUHK,
coJlHeuHas Oarapesi, CBETOIHO/T

Ha6mronenne ¢poroaddexra

Ha YCTaHOBKE C IIMHKOBOW MJIACTUHOM.
HccnenoBanue 3aK0HOB BHEIIHETO
dhoTodrddekra.

OObsicCHEeHHE OCHOBHBIX ITPUHITUTIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (oTodjIeMeHT, (hOTO/IaTUUK,
coJIHeuHasl 6aTtapesi, CBETOANO/T;

U YCJIOBHM MX 0€3011acHOTO
MPUMEHEHUS B MPAKTUYECKON KU3HH.
Pemenue pacueTHBIX 3a/1a4 ¢ SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C MCTIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyJT KBaHTOBOM OINTHUKH.
Pelenue kauecTBEHHBIX 3a/1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU KBAaHTOBOU OMTHKH.
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Pacno3naBanue Gpu3n4ecKux sBICHUN

B YU4€OHBIX OMBITAX:
botornexTpuueckuit 3pPexT, cBeToBOE
JIaBJICHHE.

Onurcanye N3y4eHHBIX KBAHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCMOJb30BaHUEM (PU3UYECKHUX
BEJIMYMH: CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH, IJTUHA BOJIHBI M YaCTOTa CBETA,
SHEPTHs U UMITYJIbC (OTOHA

4.2

Crpoenue atoma

Moaens atoma Tomcona. ONOBITE
Pesepdopna no paccesHuto
a-dyactull. [manerapuas moaens
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
IIpHY MIEPEXOE aTOMa C OJTHOTO
YPOBHSI DHEPIUM HA Apyrou. Bumsl
cnekTpoB. CIEeKTp ypoOBHEN SHEPIUU
aToma BOJOpOJA.

BomnoBbie cBoiicTBa yacTull. BoiaHBI
ne bpoina. KopnyckynsipHo-
BOJIHOBOW yaJli3M.

CnoHTaHHOE U BBIHYXJIECHHOE
W3JTy4YCHHUE.

TexHuueckue ycTponucTBa

Y MPAKTUYECKOE MPUMEHCHUE:
CIIEKTpaJIbHbIN AHAJIU3

N3ydenue monenu omnbita Pesepdopna.
IIpoBeneHne skcriepuMenTa

10 HAOJIIOJIEHUIO JIMHEWYATOr0 CIIEKTPA.
OneHnka a0COJIIOTHBIX U OTHOCUTENBbHBIX
MOrPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3yuenue monenn atoma: ToMmcoHa,
IJTAHETAPHOW MOJENIN aTOMa, MOAEIN
aroma bopa.

N3ydeHune ciekTpa ypoBHEN SHEPIUU
aToMa Bojioposa. OObsiCHEHUE
MIPUHIATIOB JICMCTBUS U YCIIOBUM
0€30MMacHOro NPUMEHEHHUS
CIEKTPOCKOIIA, JIa3€pa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemienne kauecTBEHHBIX 3a1a4

C OIOPOY HA U3YUYEHHBIE 3AKOHBI,
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(cekTpocKoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTEP

3aKOHOMEPHOCTH U (PU3NYECKHE
ABJICHUA 110 TeMe «CTpOEHUE aTOMay.
PacnioznaBanue pu3nyecKkux sBJICHUN
B y4€OHBIX ONBITAaX: BOSHUKHOBEHUE
JIMHENYATOr O CIIEKTPA U3JIYYEHHUS.
AHann3 KBaHTOBBIX MTPOIECCOB

U SBJICHUU C UCIIOJIb30BaHUEM
nocrtynaroB bopa

4.3

ATOMHOE S71pO

OKCNEepUMEHTHI, JOKa3bIBAIOLIUE
CJI0)KHOCTh CTPOCHHUS sI/Ipa.
OTKpBITHE PAAMOAKTUBHOCTH.
Omneitel Pesepdopna

IO OTMPEJICTICHUIO COCTaBa
PaANOAKTUBHOT O U3JTYYCHUS.
CgoiicTBa anbda-, Oera-,
ramma-u3nydeHus. Brnusaue
PaIMOAKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTkppITHE IPOTOHA U HEUTPOHA.
Hyxnonnas monens siapa
I'eiizenbepra-MBanenko.

3apsn siapa. MaccoBoe 4ucio sapa.
Nzotomnsl.

Anbda-pacnaa. IIEeKTPOHHBII

Y TO3UTPOHHBIN OeTa-pacna.
['amma-usnyyenue. 3aKoH
PaJIMOAKTUBHOTO pacIiaja.

N3yuyeHne 3KCrepuMeHTOB,
JOKa3bIBAIOIINX CI0KHOCTh CTPOCHHUS
aTOMHOTO siIpa.

HccnenoBanue TpeKOB 4acTUIL

(10 TOTOBBIM (poTOrpadusim).
N3ydyeHue siaepHbIX CUIL, SIAEPHBIX
peakuii CUHTE3a U pacrnana,
TEPMOSIIEPHOT O CUHTE3A.

N3yuenne HyKJIOHHOM MOJENH sA1pa
['eitzen6epra-MBaneHko.

OObsicHEeHUE yCTpOWCTBa

Y IPUMEHEHUS I03UMETPA, KaAMEpPBI
BunbcoHna, ssAepHOro peakTopa,
aTOMHOM OOMOBL.

Pemenue 3amau ¢ onopoii

Ha MOJyYEHHbIC 3HaHUS, B T.4. O 3apsJie
¥ MAacCOBOM YHUCIIE siIpa.
Pacnio3naBanue ¢pu3ndecKkux sBiICHUN
B YUE€OHBIX OMBITAX U B OKpYXKaroei
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DHEprus CBSI3U HYKJIOHOB B SJIpE.
SlnepHbIe CUJIBL.

Hedekt maccol siapa.

Snepubie peaknuu. Jlenenue

Y CHUHTE3 SAEp.

S nepnsiit peaktop. TepmosinepHbIn
cuntes. [IpobieMbl U mepcneKTUBbI
SAIEPHON SHEPIETUKH.
DKOJIOTMYECKHUE aCHEKTHI SJIEPHOI
SHEPreTUKH.

DnieMeHTapHbIe YacTullbl. OTKpbITHE
MO3UTPOHA.

MeTtonbl HabIOIEHUS

Y PErUCTPaLNU DJIEMEHTAPHBIX
YacTHlIl.

DyH1aMEeHTaJIbHbIE
B3auMoJielicTBUA. EquHCTBO
du3nuecKoi KapTUHBI MUPA.
TexHu4ecknue yCcTponcTBa

Y MIPAKTHYECKOE TPUMEHEHHE:
JIO3UMETP, Kamepa BusbcoHa,
SIEPHBIA PEaKTop, aToMHasi bomba

YKA3HU: €CTECTBEHHAS! U UCKYCCTBEHHAS
PaaOaKTUBHOCTb.

Omnmcanne KBaHTOBBIX SIBJICHUI

Y MPOIIECCOB C UCITOJIb30BaHUEM
(hU3UYECKUX BEJIMUUH: TIEPUO/T
Nojaypacnana, SHEPrusi CBSI3U aTOMHBIX
snep, Ae(eKT Macchl sapa.

AHanu3 MpoIeccoB U SIBICHUIN

C MCIIOJIb30BaHHEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsifa, 3aKOH
COXpPAaHEHHUSI MACCOBOT'O YHCIIA,
nocryJartel bopa, 3aKoH
pPaaoaKTUBHOTO pacnaja.

VYyacrtue B paboTe KPyriaoro croia
«DyH1aMEHTaJIbHBIE B3AUMO/JICCTBUS.
EauHCcTBO (hm3nueckoil KapTUHBI MUPaY.
Hcnons3oBanue nHPpOpMaIMOHHBIX
TEXHOJIOTUH JIJISI TTOKCKa,
CTPYKTYPHUPOBAHUS, HHTEPIPETALINHU

W TIpesicTaBieHusT nHpopMaIuu

MIPU TTOATOTOBKE COOOIICHUM

O IPUMEHEHNH 3aKOHOB KBAHTOBOM
(bU3UKHN B TEXHUKE U TEXHOJIOTHUSIX,
AKOJIOTUYECKHUX ACTIEKTaX SIICPHOU
SHEPTrETUKHU

Hroro no pazneny

15
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Pa3zgeua S. DiieMeHTBI ACTPOHOM UM U ACTPOPUIUKH

5.1

DIJIEMEHTHI
aCTPOHOMUH
U acTpOoU3HUKU

7

DTarbl pa3BUTUS ACTPOHOMUM.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYCHUE aCTPOHOMMUH.

Bup 3Be3nnoro neba. Co3sesnus,
SIPKUE 3BE3/IbI, TUIAHETHI, UX
BUJMMOE JIBH)KEHUE.

ConHeuHnas cucrema.

Comnnie. CojlHeUHAast aKTUBHOCTb.

Ucrounuk sneprun ConHIA U 3BE3/I.

3Be3/bI, UX OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETHUMOCTEY. 3Be3/IbI TJIaBHOMN
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBEeTUMOCTBY IS 3BE3]1
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnyTrpenHee crpoeHune 3Be31.
CoBpeMeHHbIE TPEACTABICHUS

O MIPOUCXOKICHUN U IBOJIFOLINHU
CoiHIa ¥ 3Be3[. JTalbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama [ amakTuka.
ITonoxxenne n nBukenue CoHIIA

B 'amakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku U KBazaphbl.
UepHbie ABIPHI B siApax rajlakTUK.

IToxroroBka cooOIeHU 00 dTanax
Pa3BUTHUSL aCTPOHOMUU, O TTPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMMH, O METO/IAX MOIYYEHUS
Hay4YHBIX aCTPOHOMUYECKHUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHOU
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABICHUN O TPOUCXOKICHUN

u sBoonny CoJHIIA U 3BE3/I.
N3ydenune TUNIOB ranakTUK,
paavorajiakTUK U KBa3apos.
N3yuyenue nBuxeHnss HEOECHBIX Te,
ABOJIIOLMH 3Be3] M BceneHnHou,
[IPOLECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3B€3/IHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYphl BeeneHHoid.
OO0BsicHeHHe paciupenus BeeneHHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToarotoBka K 00CYXIECHUIO
HEpENICHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOmOICHUI
HEBOOPYKEHHBIM TJ1a30M

C UCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN 1JI ONIpEACIICHUS

56



denepanbhas pabouas nporpamma | Ousuka. 10—11 kmaccsr (6a30BbIil yPOBEHB)

Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneiioro B3peiBa. PenrkroBoe
W3JTy4YCHHUE.

MaciurabHas CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemiennbie npoGiembl

MTOJIOKCHUS HEOCCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Mnoiaymapus

U SIPKUE 3BE3IbI.

[TpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YyacTtue B IMCKYCCUM O HEPEIIEHHBIX
nmpo0semMax aCTPOHOMHUH

aCTPOHOMUU
Hroro no pazneny 7
Paznen 6. O6o0maroiee noBTopeHmne
6.1 | O6o6miaromiee 4 O06o0011eHne U cucTeMaTu3aIus VYyacTue B AUCKYCCUU O pOJIH (PUUKH
MIOBTOPCHHE COJZIEpKaHMs pa3/ie]ioB Kypca ¥ aCTPOHOMUH B Pa3IMIHBIX chepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOANHAMUKAY,
«InexTpoauHamukay, «Konedanus
Y BOJIHBDY, «OCHOBBI CITEIIMAIBHOM
TEOPUH OTHOCUTEIIBHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPODUZUKIY.
Ponb ¢usuku u actpoHomMun

B DKOHOMHUYECKOM,
TEXHOJOTM4YECKOM, COLIMAJIbHOM

U ATUYECKOUN cepax NeaTeTbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKHU

Y ACTPOHOMMH B COBPEMEHHOU
Hay4YHOU KapTUHE MUpPa, 3HAYCHUE

JIESATSIIHHOCTH YEJI0OBEKA.
ITonroroBka cooOIEHUI O MECTE
(bu3nyecKol KapTUHBI MUpa B Py
COBPEMEHHBIX MPE/ICTaBICHUMN

0 IPUPOJIE.

BrinmonHenre ydeOHbIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX IMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (pu3uku
10-11 xnaccos
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OIHMCATEILHOM,
CUCTEMAaTU3UPYIOLIEH,
O00BSCHUTETTLHOM

Y TIPOTHOCTUYECKON (DYHKITHIA
(duznueckoi Teopum,

poJIb PU3MUECKON TeOpUH

B ()OPMUPOBAHUY TIPEICTABICHUN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
(du3nyeckoi KapTUHBI MUPA

B 00ILIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABJIECHUAN O IPUPOJE

Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68
YACOB 110 ITPOIT'PAMME
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IHNEPEYEHDb (KOAUPUKATOP) PACHHPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHON MPOI'PAMMBI CPEJHETO OBIIEIO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA 11O ®PU3UKE

B denepaibHBIX U pPErHOHAIBHBIX MPOILIEAYpPaX OLEHKH KadecTBa 0Opa3OBaHUS

UCIIONb3YeTCs MepeueHb (KoAu(pUKaTop) pacrpeiesieHHbIX M0 KiaccaM MPOBEPSEMBbIX

TpeOOBaHUN K

pe3ynbTaTtaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBbI

cpemHero o01ero 0opa3oBaHus U JJIEMEHTOB COJICPXKaHUs 0 (PU3HMKe.

10 KJIACC
IIpoBepsiembie TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOH 00pa30BaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble TPEAMETHBIE PE3YIIBTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 0o0pa3oBaTeIbHOM MpOrpaMMbl CPeTHETO 00111eT0 00pa30BaHUs
pe3yabTara
10.1 JleMoHCTpUpOBaTh Ha MpUMEpax pojdb W  MecTo  (pU3UKH
B (JOPMHUPOBAHUHU COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B TPAKTUYECKON AEATEIbHOCTH
1 {01371
10.2 Y4uThIBaTh TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3NUECKUX MOJICIICH:
MaTepualibHasg TOYKa, WHEpIMajibHas CHUCTEMa OTCYeTa, aOCOJIIOTHO
TBEPIOE TENO, UACAIBHBIN T'a3; MOJEIN CTPOCHUS T'a30B, )KUIAKOCTEN
U TBEPABIX TEJ, TOUCUHBIA AIEKTPUUYECKUIN 3apsiy — MpPU PEIICHUU
dusnyeckux 3anad
10.3 PacrioznaBath (usnyeckue siBneHUs (TPOIECCHI) U OOBSICHATH WX

Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJICKYJIIPHO-KUHETHUCCKON TECOPHH
CTPOCHHS  BEIIeCTBA WM DJICKTPOAMHAMHKH:  PaBHOMEPHOE
¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOTHOE TIa/IcHNE
TN, ABW)KCHHE IO OKPYKHOCTH, HWHEPIUS, B3aWMOJCUCTBUE TEIT,
mudy3ust, GpOYHOBCKOE IBUKEHUE, CTPOSHHUE KUIKOCTEH U TBEPJIBIX
TeJ, W3MEHCHHWE O0beMa TeII MPU HarpeBaHWU (OXJIAXKICHUH),
TEIUIOBOC paBHOBECHE, HWCIAPCHHME, KOHJICHCAIMS, IIJIaBJICHHUE,
KPUCTA/UIM3AIMS, KHIICHWE, BJIWKHOCTh BO31yXa, IOBBIIICHHUE
JIABJICHUS Ta3a MMPH €ro HarpeBaHUU B 3aKPBITOM COCYJIC, CBSI3b MEKIY
napaMeTpaMH COCTOSIHHS ra3a B HM30IpOIeccax; 3JICKTPU3aIUsA Tel,
B3aUMOJICVICTBUE 3apsI0B
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10.4

OnuchiBaTh MEXaHMYECKOE JBIKEHHE, HCIONb3yd (PU3NUYECKHe
BEJIMYMHBL: KOOPAUHATA, IIyTh, IIEPEMELIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuila, HWMIYJIbC Tela, KUHETUYeCKas JHEPrus,
NOTEHIMAJIbHAS JHEPrus, MeXaHWudeckas pabdoTa, MeXaHu4ecKas
MOIIIHOCTh; TpPH ONUCAaHUU TPABWIBHO TPAKTOBATh (HU3UUECKUI
CMBIC] HCHOJb3YEMBIX BEJIMYMH, HX OOO3HAUYECHUS U EIUHULBL,
HaXOAUTh (hOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYUHY
C APYIrMMH BEJIMYMHAMU

10.5

OnuchIBaTh U3y4YEHHBIE TEILUIOBBIE CBOMCTBA TEN U TEIIOBBIE SBJICHMUS,
UCTOJb3ys. (PU3MYECKHE BEIUMYMHBI: JaBJICHUE rasa, TemIeparypa,
CpenHssl KMHETUYECKash YHEPIUsl XaOTUYECKOrO JBHIKEHUS MOJIEKYI,
CPEIHEKBAAPATHYHAS CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsISI DJHeprus, pabora raza, KOI(PPUIMEHT MOJE3HOro
NEUCTBUS  TEIUIOBOTO  JBUTATENA; NIPU ONKMCAHMM IIPABUIIBHO
TPAaKTOBaTh (PU3MYECKUNA CMBICI HCHOJIb3YEMBIX BEJIMYUH, UX
0o0O3HauEHUsT M EAWHMIIBI, HAXOAUTHh (HOPMYIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAM

10.6

OnuceiBaTh  U3YYECHHBIE  DJIEKTPUYECKHE  CBOWCTBA  BEIIECTBA
U DJIGKTPUYECKUE SIBJIICHHS (MPOLECCHI), HCMOJb3ys (U3UUYECKUE
BEJIMYUHBL:  DJICKTPUYECKUM  3apsii,  DJEKTPUUYECKOE  TOJeE,
HaMpsOKEHHOCTh  MOJIsl, MOTEHUMANl, Pa3HOCTh  IMOTEHIUAJIOB;
OpyU  OMHMCAHWU TPABWIBHO TPAKTOBATh (PUBMYECKUM  CMBICIH
UCIOJIb3YEeMbIX BEIIMYMH, UX OOO3HAUCHUS W EAWHUIIbI; YKa3bIBaTh
(dbopMyIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU

10.7

aHaM3UPOBaTh (U3MUECKHUE TMPOLECChl U SIBJICHUS, HCIOJB3YS
¢uznyeckue 3aKOHbI U MPUHIUIIBL: 3aKOH BCEeMHUPHOTO TAroreHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpAaHEHUS MEXaHWYECKOW JSHEPIuH,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHIUIT CYNIEPIIO3ULIUNA CUJI, IPUHIIATL
PaBHONPABUS HWHEPLUAIBHBIX CHCTEM OTCUYETa; MOJEKYJSPHO-
KMHETHYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpPEIHEN KMHETUYECKOW DHEPIUU TEILIOBOIO JBMIKEHUS MOJIEKYII
¢ a0COIOTHOM TeMIepaTypoi, NepBbIid 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMUS DJJIEKTPUYECKOro 3apsaa, 3akoH Kymona, mpu 3>ToM
pasnuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE
BBIpAXEHUE U yCIIOBUS (TpaHULIbI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBACHATh OCHOBHBIE TNPUHLIMIBI JICHUCTBUS MAalllUH, NPUOOPOB
U TEXHUYECKUX YCTPOMCTB; pa3inuyarh YCIOBUS HMX O€30MaCHOro
VCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU
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109

BBITIOTHATE 9KCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UICCKUX SBICHUH
U TPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHU;
npyu 3ToM (QOopMyJIHpOBaTH MOpodJeMy (3agady) U THUIOTE3Y
y4e0HOTO SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOIO
000py/I0BaHMS, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI

10.10

OcyiiecTBisATh TpsIMbIE W KOCBEHHbIE H3MEpeHUs (U3HMUECKUX
BEJIMYMH; MPU ITOM BHIOMpPATh ONTHUMAIBHBIA CIOCOO HM3MEpEeHUs
Y UCTIOJIb30BaTh U3BECTHBIC METO/IbI OLICHKH MOTPENTHOCTEN U3MEPEHUIA

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIY (PU3NYECKUMHU BEJIUYUHAMHU
C HMCMOJIb30BAaHUEM MPSAMBIX U3MEPEHUM; MPHU dTOM KOHCTPYHMPOBATH
YCTaHOBKY, (PUKCHUPOBATh pPE3YJbTAThl IOJYYCHHON 3aBHUCHMOCTH
(¢u3nyecKkux BEIWYMH B BUAE TaOIUL U rpadUKoOB, AENaTh BbIBOJbI
110 pe3yJIbTaTaM UCCIICA0BaHUs

10.12

CobOmomaTe mpaBwiia 0O€30MacHOr0 TpyJla TMpU  IPOBEACHUH
UCCIACAOBAaHWNM B paMKaxX y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
VCCIICIOBATENBCKOM U MPOEKTHOM JEATEIHHOCTH C UCIIOIb30BAaHHEM
U3MEPHUTEIBHBIX YCTPOUCTB U J1a00OPaTOPHOT0 000PYI0BaHMS

10.13

Pemiars pacuetrHsie 3a7a4u ¢ SBHO 3aJJaHHON (PU3MUECKOU MOJIEIIbIO,
UCHOJb3Ys (pU3MUECKHE 3aKOHbl M TMPHUHIMUIBI, HA OCHOBE aHaIM3a
yCIOBHSL  3a7auyd  BbIOMpaTh (U3HYECKYI0 MOJIENb, BbBIACIATH
(du3nuecKre BETUYMHBI U (POPMYIIbI, HEOOXOAMUMBIE I €€ PelIeHus,
IIPOBOJAMTH PACUETHl M OLEHUBATH PEAIIBHOCTD MOJYy4E€HHOIO 3Ha4Y CHHUS
(bu3UYECKON BETMUHHBI

10.14

Pemare  kauecTBeHHbICE  3aJa4yd:  BBICTPAWBATh  JIOTUYECKHU
HETPOTUBOPEUMBYIO LIEMOYKY PACCYXKICHHUI C OMOPOM HA U3YYECHHBIC
3aKOHbI, 3aKOHOMEPHOCTHU U (pU3NUECKUe SBICHUS

10.15

Hcnonb3oBaTh TMpW  pelIeHUHd YYEOHBIX 3aJlad  COBPEMEHHbBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMHM JUJIi TIOUCKA, CTPYKTYPUPOBAHMS,
UHTEPIPETAMUd U TPEICTABICHUA y4E€OHONH M HAyIHO-TIOMYJISIPHOM
uH(dOpMAaIINK, TTOTYYEHHON U3 Pa3IUYHBIX UCTOYHUKOB; KPUTUUECKU
aHAIM3UPOBATH MOTYYaEMYIO HH(DOPMAITHIO

10.16

[IpuBoauTh IpHUMEpH BKJIaJa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-
(U3HKOB B Pa3BUTHE HAyKH, OOBACHEHHE MPOLECCOB OKPYKAIOILIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

10.17

Hcnonb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOU
KU3HU JJ1 o0ecriedeHus: 0€30MacHOCTH MPH 00palieHuH ¢ MpudopaMu
U TEXHUYECKMMH YCTPOWCTBaMHM, JJII COXPaHEHUS 370pOBbS
U COOJIFOJIEHUSI HOPM SKOJIOTMYECKOIO MOBEACHUS B OKPYXKaloLIEH

cpene
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10.18

Pabotath B rpyrine ¢ BBIMOIHEHUEM PA3IMYHBIX COLMATBHBIX POJICH,
IUIAHUPOBATh  pabOTy  Tpymmbl, paUUMOHAIBHO  PacHpenessiTh
003aHHOCTH M IUIAHUPOBAaTh JESATENbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJC€KBAaTHO OIICHMBATH BKJIAJ KaXKIOTO W3 YYaCTHHUKOB
IPYNIBI B pEHIEHUE pACCMATPUBAEMOM MTPOOIIEMBI

IIpoBepsiemble 3JIEMEHTHI CONEPKAHMS

Kon
paznena

Kon
MIPOBEPSEMOTO
JJIEMEHTA

[TIpoBepsiemble 3JIEMEHTBI COAEPIKAHUS

OU3NUKA U METO/IbI HAYYHOI O ITIO3HAHUA

1.1

dusuka — Hayka o npuponae. Hayunbeie MeToabl MO3HAHUA
OKpyXkaromiero Mupa. Poinp sKcnepuMeHTa W TEOpUU
B IIPOLIECCE MTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (hU3UKE

1.2

MopemupoBanue (PU3NYECKUX SBICHUM U IPOIECCOB.
Hayunbie runore3pl. Dusnyueckne 3aKOHBI U TECOPHUHU.
['panuiel  OpuUMEHUMOCTH  (DU3UYECKUX  3aKOHOB.
[Ipunuun  coorBercTBUsA. Pomb ®m  mecto  (u3uku
B (hOpMHUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI MUPA,
B MPAKTUYECKOMN JIESITETLHOCTH JIFOAEH

MEXAHHUKA

2.1

KNHEMATHUKA

2.1.1

Mexanuueckoe JIBUYKEHUE. OTHOCHUTENBHOCTD
MEXaHUYECKOTr0  JIBUKEHHUS. Cucrema  orcuera.
Tpaexropus

2.1.2

[lepememienue, CKOpPOCTh (cpennsis CKOpPOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MarepualibHON
TOYKH, HMX MPOEKIMH HA OCH CHUCTEMbl KOOpAMHAT.
CnoxxeHue nepeMeneHu U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IIPSIMOJIMHEHHOE
nBrkeHue. ['paguku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOPEHUs, IIyTH U NEPEMENICHNS] MATEPUAIbHON TOUYKH
OT BPEMEHHU

2.14

CBoOoaHoe majieHue. Y cCKkopeHrue cBOOOHOTO MaICHUS

2.1.5

KpuBonuneiiHoe paBwkeHue. PaBHOMEpHOE JBHXKEHUE
MaTEPUAIIBHOM TOYKH IO OKPYXKHOCTH.  YTJOBas
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CKOpOCTh, JHHEWHass ckopocTh. Ilepuog u wacrora.
LleHTpOoCTpEMUTENBLHOE YCKOPEHUE

2.1.6

Texnnueckue YCTpOﬁCTBaI CIINLAOMCTD, JABUOXKCHHC
CHapsa0B, HCITHBIC 1 PEMCHHBIC IICPCaAAYN

2.1.7

[IpakTtuyeckue  paboThl.  3MepeHue  MTHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIIEHUSI MEXKY NYTSIMH,
MPOMJICHHBIMU TEJIOM 3a IOCJIEAOBATEIbHBIE PABHBIC
MIPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHUH
C HAYallbHOM CKOpPOCTBIO, paBHOM Hymt0. HW3ydeHue
JIBVOKCHUSI IIapUKa B BI3KOM KUIKOCTHU. M3yueHue
JBU>KEHUS TeJa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[TpuHauun otHocutTenbHOCTH ["anmnes. IlepBbld 3akoH
HrroTona. IHepLaabHbIE CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHumn cynepno3suuuu cuil

2.2.3

Bropoii 3akoH HproTOoHa mIg MarepuanbHOM TOUYKHU
B uHepuuanbHoil cucreme orcuera (MCO). Tperuit 3akoH
HeroToHa 11 MaTepranbHBIX TOUYEK

224

3akoH BceMHpHOro tsaroteHus. Cuna Tsokectu. llepBas
KOCMUYECKas CKOpocThb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUsI CKOJbKEHUS
u cuna tpenus mokos. Koaddumument tpenms. Cuina
COMPOTHUBIICHUS TIPY IBIKCHUU TEJA B JKUIKOCTU T Ta3e

2.2.7

[ToctymarensHOE M BpalaTebHOE ABHKEHUE a0COIIOTHO
TBEPAOro Teja

2.2.8

MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpameHus. Ilnedo
cuiIbl. Y clioBus paBHOBecus TBepAoro tena B UCO

2.29

Texnnueckue YCTpOﬁCTBaI IIOAIIUITHUKH, ABHKCHHUC
HCKYCCTBCHHBLIX CITYTHHKOB

2.2.10

[Ipaktuyeckue paboThl. I3ydeHue nBMKeHHs Opycka
10 HAKJIOHHOM IJIOCKOCTH II0JT JICUCTBUEM HECKOJIBLKUX CHJIL.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAFOIIMX
B jaedhopMHupyeMOil TpPYXKHUHE U PE3UMHOBOM OOpaslle,
OT BeJM4MHbI uX Jedopmaruu. HccnenoBaHue yCIOBUM
PaBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS
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2.3 3AKOHBI COXPAHEHNMA B MEXAHUKE

2.3.1 NMitynbc MaTepualibHONM TOYKH, CUCTEMbI MaTEpUAIbHBIX
TOYeK. IMIynbC CHIIBI M1 U3BMEHEHHE UMITYJIbCa TeJla

232 3akoH coxpaHeHus wummnyiabca B HMCO. PeakTuBHOE
JBU)KCHUE

2.3.3 Pabota cumbl

2.3.4 MOITHOCTE CHIIBI

2.3.5 Kunernueckass sHeprusi MmarepualibHOM TOuku. Teopema
O KHHETHUYECKON IHEPTUU

2.3.6 [TorenumnanbHass 3Heprus. [loTeHIManbHass >HEPrus
yIpyro AeQopMHpOBaHHOW MNpyx uHBL [loTeHuMambHas
HHEPrus Teja BOJIU3U MOBEPXHOCTU 3eMIIH

2.3.7 [loTeHuuanbHbple W HENOTEHIMANbHBIE CHIbL. CBA3b
pabOThl  HENOTEHUHAJIBHBIX CHUJI C  HW3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH

2.3.8 Yrpyrue u Heylpyrue CTOJIKHOBEHUS

2.39 TexHuueckne yCTpOMCTBA: ABUKEHUE PAKET, BOJIOMET,
KOIMep, NPY>KUHHBINA MUCTOJIET

2.3.10 [IpakTnueckue padotbl. 3ydueHune cBA3M CKOPOCTEU Tel
npu Heynpyrom ynape. MccinegoBanue cBsi3M padOThI
CHJIBI C U'3MEHEHUEM MEXaHUYECKON IHEPruu Tena

3 MOJIEKYJISIPHAA OU3NKA U TEPMOINHAMUKA
3.1 OCHOBbI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1 OCHOBHBIE  TMOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETUYECKON
teopun. bpoynoBckoe amxkenue. Jubdysus. Xapakrep
JBUKCHUS U B3aUMO/ICHCTBUS YACTHUIl BEIIECTBA

3.1.2 Mogenu cTpoeHusl ra3oB, XUIKOCTEH M TBEPIBIX TENI
1 O0OBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE DTUX MOJIEIEH

3.1.3 Macca monekyn. KomuuectBo BemiecTBa. IlocTosHHas
ABoraapo

3.14 TermoBoe paBHOBecue. Temreparypa U €€ HU3MEPEHUE.
[IIxana remneparyp Llenbcus

3.1.5 Mopenp wupaeanbHoro ra3za. (OCHOBHOE ypaBHEHHUE

MOJ'IGKyanHO-KHH@TH‘—IGCKOﬁ TCOPHUH UACAIIBHOI'O I'a3a
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3.1.6

AOcomoTHasi ~ Temmeparypa Kak — Mepa  cpelHei
KUHETUYECKOW SHEPrUU TEIUIOBOIO JBUKECHUS YACTHUIL
ra3a. [llkana remneparyp KenbBrHa

3.1.7

VYpasuenue Knaneiipona — MenaeneeBa. 3akoH JlanbToHa

3.1.8

['a3oBble 3akoHBI. M30mponeccsl B HMACATLHOM Ta3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpPMa,
n30xopa, n3obdapa

3.1.9

TexHu4eckue ycTpoucTBa: TepMOMETp, OapomMeTp

3.1.10

[IpakTnyeckue pabotel. M3mepeHne wmacchl BO3myxa
B KJacCHOW KomHate. lccienoBanue 3aBHCUMOCTH
MEXK]ly MapaMeTpamMu COCTOSTHUSI pa3peKEHHOr0 ra3a

3.2

OCHOBbBI TEPMOANHAMUKHU

3.2.1

TepmonuHamuyeckass cuctemMa. BHyTpeHHssT sHeEprus
TEPMOJAMHAMHMYECKON  CHCTEMBI W  CIIOCOOBI €€
U3MEHEHUS

3.2.2

KonnuectBo Tennotel u paborta. BHyTpeHHsIsT sHEprus
OJJHOATOMHOTI'0 UI€AJILHOIO rasa

3.2.3

Buabel tensonepenadyu: TEIIONPOBOAHOCTb, KOHBEKIIHS,
M3JIyYCHHUE. TemmoeMKOCTb Tena. VY nenrHasg
TEIJIOEMKOCTh BellecTBa. PacueT KOIMYeCcTBa TEIUIOTHI
MIpHY TeIUIoNepeayue

3.2.4

IlepBblii 3aKk0H TepmoauHaMuKu. [IpumeHeHue nepBoro
3aKOHa TEPMOAMHAMUKHU K u3ompoueccam. I'papuueckas
MHTepIpeTanus paboThl raza

3.2.5

TeruioBple MamuHbl. [IpUHUMNBL JEUCTBUS TETIOBBIX
MaiuH. [Ipeo6pazoBaHus SHEPTrUU B TEIUIOBBIX MaIlIMHAX.
Koadpunment mnoneznoro peiictBust (mamee — KII)
terioBor MamnHkbl. [{ukn Kapuo u ero KII1/]

3.2.6

Bropoit  3akon  TepMmoamHamuku.  HeoOpaTtumocTh
IpoLIECCOB B mpupoae. TeruioBble  JBHUraTElN.
DKOJIOrUYeCcKHe MPOOJIEMBI TEIIIOIHEPTETUKN

3.2.7

TexHuueckne yCTPOMCTBA: JBUTaTelb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWJIbHUK, KOHAUIIUOHED

3.2.8

[IpakTnueckue paboTHLI. N3mepenne YIEIbHON
TETIOEMKOCTH
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3.3 AT'PET'ATHBIE COCTOAHUA BEIIECTBA. ®A30BbIE ITEPEXO/IbI

3.3.1 [lapooOpazoBanne W KOHJeHcamus.  Mcmapenue
W KUIEHWEe. YJelbHas TeIoTa MapooOpa3oBaHMUs.
3aBUCHUMOCTb TEMIIEPATYPbI KUIIEHUS OT JABJICHUS

3.3.2 AOconoTHasE W OTHOCHUTEIbHAs BJIAKHOCTh BO3yXa.
Hacerimennsii nap

333 Teepnoe Teno. Kpucramnmdeckue um amopdHbie Tena.
AHM30TPOIHUS CBOMCTB KPUCTAILIOB. JKHUIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHUabl

3.3.4 [InaBmeHne W Kpucraumsanus. Y AelnbHas TEIIOTa
riaBienus. Cyomumanus

3.3.5 YpaBHeHHE TEIJIOBOro OanmaHca

3.3.6 TexHU4eCcKne yCTPOMCTBA: TUTPOMETP M ICHXPOMETP,
KQJIOPUMETP, TEXHOJOTHMH TIOJYyYEHUSI COBPEMEHHBIX
MarepuajoB, B TOM  YHUCJIE  HAHOMAaTEpHUAJIOB,
Y HAHOTEXHOJIOTHU

3.3.7 [IpakTunyeckue paboThl. MI3mMepeHue BIaKHOCTH BO3AyXa

4 DJIEKTPOJMHAMUKA
4.1 OJIEKTPOCTATUKA

4.1.1 DJleKTpHu3auus Tell. DJIEKTpUYeCKuil 3apsia. [Ba Buaa
AICKTPUUYECKUX 3apsI/I0B

4.1.2 [IpoBOIHMKH, AUBIEKTPUKHA U TOIYIPOBOJHUKH

4.1.3 3aKOH COXpaHEHUS FJEKTPUUECKOTO0 3apsiia

4.1.4 B3aumoperictBue 3apsaaoB. 3akoH Kynona

4.1.5 DiekTprueckoe noJie. HanpsyKeHHOCTh 3JIEKTPUYECKOTO
nosist. lpuniun cynepnosunuu. JIMHUM HaPSHKEHHOCTH
AIEKTPUYECKOTO MOJIS

4.1.6 PabGora cun snekrpocrarnueckoro mois. Ilorenmmar.
Pa3HocTh MOTEHINATIOB

4.1.7 [IpoBOgHUKH u JTUDJIEKTPUKHU B MOCTOSIHHOM
ANEKTPUUYECKOM MoJe. Ju3neKkTpuiyeckast IpOHULIAEMOCTh

4.1.8 OnektpoeMkocTb.  KoHpmencatop.  DIEeKTpOEMKOCTh

IIJIOCKOI'O KOHACHCATOopa. 9HCpFI/IH 3apsAKCHHOT'O
KOHJICHCATOpa
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4.19

TexHuueckue ycTpoMCTBa: AJIEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTATUYECKAS 3allnTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYWHBIN
MIPUHTEP

4.1.10

[IpakTuyeckue paboTel. M3MepeHune 3IIeKTPOEeMKOCTH
KOHJIEHCAaTOpa

4.2

[TOCTOSIHHBIN DJIEKTPUUYECKUM TOK.

TOKHU B PA3JIMYHLIX CPEJJAX

4.2.1

VY ciioBHS CyIIECTBOBAHUS MIOCTOSTHHOTO AJIEKTPUUECKOTO
toka. Uctounmku Ttoka. Cuiia Toka. [locTOSHHEBIN TOK

4.2.2

Hanpspkenue. 3akon OMa Jij1st yuacTka 1enu

423

DNeKTpUYECKOE COITPOTHUBIIEHHE. Y IETTbBHOE COMTPOTHUBIICHUE
BEIECTBA

424

HOCJ’IeI[OBaTeJ'IBHOC, mapauiCJIibHOC, CMCIIAaHHOC
COCANHCHHUC ITPOBOJHUKOB

4.2.5

Pabora sanextpuueckoro Toka. 3akoH [[xoynsa — Jlenua

4.2.6

MOHIHOCTI) QJICKTPUICCKOI'O TOKaA

4.2.7

anekTpoaBmxkyias cuna (nainee — IJIC) u BHyTpeHHee
CONPOTHUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa JJ1 MOJTHOU
(3aMKHYTOIA) AIEKTPUYECKOU 11(S1178 Kopotkoe
3aMBIKAHHE

4.2.8

OJEeKTpOHHAsT  MPOBOAMMOCTh  TBEPABIX  METAJLJIOB.
3aBUCHMOCTb COIPOTUBIICHUSI METAIOB OT TEMIEPATyphI.
CBepxnpoBOAUMOCTb

4.2.9

DneKkTpu4ecKkuil TOK B Bakyyme. CBOICTBA 3JEKTPOHHBIX
yYKOB

4.2.10

[TonynpoBoguuku.  CoOcTBeHHass W IpUMECHas
IIPOBOJMMOCTh  ITOJYNPOBOAHUKOB.  CBOMCTBA  p-n
nepexoaa. [lomynpoBogHUKOBBIE TPUOOPBI

4.2.11

DIIEKTPUYECKUM TOK B AJIEKTPOJIUTAX.
DNEKTPONMTUYECKAS TUCCOLUALINS. DIEKTPOIIN3

4.2.12

DnekTpuueckuii TOk B razax. (CaMoCTOSTEIbHBIN
M HECAMOCTOSITEJIbHBIM  pa3psan. PasnmuuHbple  THIIBI
CaMOCTOSITEILHOTO pazpsaaa. Monuus. [Inazma

67



denepanbHas paboyast mporpamma | dusuka. 10—11 kaaccer (6a30BbIi YPOBEHB)

4.2.13 TexHuueckue yCTPOMCTBA: aMIEPMETP, BOJBTMETP,
peocTtaT, HCTOYHMKUA TOKA, AJICKTPOHArpeBaTElIbHBIC
PUOOPHI, JIEKTPOOCBETUTEIBHBIE MTPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS,  BaKyyMHBIH  JHON,  TEPMHUCTOPHI
U (QOTOPE3UCTOPHI,  MOJYNPOBOAHUKOBBIA  AUOI,
rajibBaHUKa

4.2.14 [Ipaktrueckue  paboTel.  M3ydeHue  CcMeElIaHHOIO
COEJIMHEHUS PE3UCTOPOB.

M3mepenune DJIC uCTOYHMKA TOKA M €r0 BHYTPEHHETO
cornporuBiienus. HaGmonenne anekTpoimnsa
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IIpoBepsieMmble TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM

MPOrpaMMbl

Kon
MIPOBEPSEMOTO
pe3yabTara

[TpoBepsieMble TTpeAMETHBIC PE3YIbTaThl OCBOCHHUS OCHOBHOM
o0pa3oBaTenbHOM IPOrpaMMBI CPETHETO 0011ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha TMpUMEpPax pojdb W MecTo  (pu3ukm
B (pOpMUPOBAHNH COBPEMEHHON HAYYHOU KapTHHBI MHUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUN, B IIPAKTUYECKOMN AEATEIbHOCTH
JFOJIEH, 1IEJIOCTHOCTD U €JUHCTBO (PU3NYECKON KapTUHBI MUPa

11.2

Y4YuTHIBaTh TPAaHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIEIIEH:
TOYECYHBIN IEKTPUUYCCKUN 3apsl, AIepHas MOJEIb aTOMa, HYKJIOHHAs
MOJI€JIb AaTOMHOT'O SI/[pa IPU PELLIEHUN PU3NUECKUX 3a/1a4

11.3

PacrioznaBath (usnyeckue sBiIeHUs (TPOIECCHI) U OOBSICHATH WX
Ha OCHOBE 3aKOHOB OJJIEKTPOJAWHAMUKM U KBAaHTOBOM (HU3HKU:
AJIEKTPUYECKAs] MPOBOAMMOCTD, TEILJIOBOE, CBETOBOE, XWMHMUECKOE,
MarHuTHOE€  JEHCTBUA  TOKa,  B3aUMOJCWCTBHE  MAarHUTOB,
AJEKTPOMAarHuTHasE  WMHIYKUUSA, JEACTBUE  MArHUTHOTO  TOJIA
Ha IMPOBOJHUK C TOKOM M JABWXKYLIMICS 3apsill, dJEKTPOMATHUTHBIE
Kosie0aHus M BOJIHBI, MNPSMOJIMHEHHOE pPAaCIpOCTpaHEHUE CBETa,
OTpa)KE€HHUE, IPEJIOMIICHHE, UHTEpPEepeHIIts, nudpakuus
U MOJISIpU3aIsl CBETA, IUCIIepCusi CBETa, (OTOAIEKTPUUECKUH 3P ek
(botoapdekrt), cBeToBOE naBiieHHE, BO3HUKHOBEHHE JIMHEHYATOIO
CHeKTpa aTroMa BOJOPOAA, €CTECTBEHHAass W  HUCKYCCTBEHHasd
pPaMOaKTUBHOCTD

114

OnuchiBaTh HM3YyYEHHBIE CBOWCTBA BEIIECTBA  (DIJIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKUE, FTEKTPUUECKYIO IPOBOJAUMOCTD Pa3JIMUHbIX
Cpel) U DIEKTPOMAarHUTHBIC SIBJICHHUS (TIPOLIECCHI), HCIOIB3YA
dbusznueckrue BEIUMYMHBL:  AJIEKTPUUECKU  3apsif, Cuila TOKa,
JIEKTPUYECKOE  HANpSIKEHHE,  DJIEKTPUYECKOE  CONPOTHUBIICHUE,
paszHocTs noreHnuanon, J/IC, pabora Toka, MHIYKIUS MAarHUTHOTO
noyisi, cwia Awmmnepa, cwia JlopeHna, HHIYKTUBHOCTh KaTYILKH,
DHEPrusl 3JEKTPUYECKOr0 M MATHUTHOTO IOJIEH, MEPUOI M 4acToTa
KosiebaHMi B Kojie0aTeIbHOM KOHTYpE, 3apsi/i U CUJia TOKa B IpoLiecce
TapMOHUYECKUX  DJIEKTPOMArHUTHBIX  KojeOaHuii,  (OoKycHOe
paccTosIHME W ONTHYECKash CUJa JIMH3bI; IPU OMHUCAHUM MPABUIBHO
TPaKTOBaTh (DU3MUECKUH CMBICI HCMONb3YEMBIX BEJIMYUH, MX
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0003HAYEHUsI W EAMHMIIBL, YKa3blBaThb (OPMYIIbI, CBSI3BIBAIOIIHE
JTAHHYIO (PU3UYECKYIO BEJIMUMHY C IPYTUMHU BEIMYUHAMU

11.5

OnuceiBaTh N3y4EHHBIE KBAHTOBBIE SIBIICHUSI U TIPOLIECCHI, HCTIOIb3YS
dbu3nyuecKre BEIUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJIUHA
BOJIHBI M YacTOTa CBETA, HDHEPrus U HUMIYJIbC (OTOHA, TEPUOJ
nojypacnazga, BSHEPrusi CBA3M AaTOMHBIX SJ€p; NpPU  ONHCAHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUM CMBICI UCIIOIb3YEMbIX BEJIMYHH,
uxX 0003HAYEHUS] U E€AUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE
JTaHHYIO0 (M3UYECKYIO BEJIMYMHY C IPYTUMU BETUIMHAMU, BBIYUCIIATH
3HauYCHUE (PU3UIECKOIN BEITMUMHBI

11.6

Ananu3upoBaTh (U3UYECKHE TMPOLECChl M SIBJICHUS, HCIOIb3YA
¢usznyeckue 3aKOHBl W NPUHOMIBL  3akoH Oma, 3aKOHBI
NOCJIEA0OBATEIBHOIO W MMapaUIEIbHOTO COEIMHEHMS] IPOBOAHUKOB,
3aKkoH J[xoynsa — JleHua, 3aK0OH 3JIEKTPOMarHUTHOM MHIYKIMH, 3aKOH
NPSIMOJIMHEWHOTO pacpOCTPAHEHUs CBETA, 3aKOHbI OTPAYKEHUS CBETA,
3aKOHBI [IPEJIOMIICHUA CBETA, ypaBHEHUE OWHIITEHA
st poroaddexra, 3aKOH COXpaHEHHUSI PHEPIHH, 3aKOH COXPaHEHHS
UMITYJIbCA, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOTO 3apsjia, 3aKoH
COXpaHEHMs  MAacCoOBOro  4ucia, nocryinarsl  bopa, 3akoH
pPaAMOAaKTUBHOIO pacmnaja; @npH 3TOM  pa3iudaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMATHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIlbl, 00JIACTH) NPUMEHUMOCTH

11.7

Onpenendars HamnpaBiI€HWE BEKTOpPA HHAYKIIMM MAarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHna

11.8

Ctpouth W ONUCHIBATH H300pPAKEHUE, CO3[IaBAEMOE TIUIOCKUM
3epKajoM, TOHKOW JIMH30M

11.9

BrBIMONHATE 3KCIEPUMEHTHI TI0 UCCETOBAHUIO (DU3HUECKUX SBICHUMA
U TPOIIECCOB C MCIOIB30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHU;
pu 3ToM (HOPMYIIMPOBATH MPoOJIEMY (3a/1a4y) U TUIIOTE3Y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000pyIOBaHMS, TIPOBOAUTH OIBIT M (POPMYIIMPOBATH BHIBOIBI

11.10

OcymiecTBiATh NpsSMbIE U KOCBEHHbIE H3MEPEHUs (PUINYECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAIBHBIN CIIOCOO H3MEpEHHUs
U HWCIOJb30BaTh W3BECTHBIE METOABI OLEHKU IOrPEIIHOCTEN
U3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH (PU3UYECKUX BEIMUYUH C UCTOIb30BAHUEM
NpPSAMBIX HM3MEPEHHM; TIPU 3TOM KOHCTPYMPOBATh YCTaHOBKY,
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buKcHpoBaTh PE3YNbTATHl TMOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIUI] ¥ TPaUKOB, JA€JaTh BEIBOBI IO pe3ysibTaTaM
UCCIIE0BaHUSA

11.12

CobOmoate mpaBuia 0€30MacHOro Tpyda TNpU  MPOBEIACHUU
UCCIIEIOBAaHWA B paMKaXx Y4eOHOro OKCIepuMeHTa, y4eOHOo-
MCCIICIOBATENBCKON M MPOEKTHOM AESATEIbHOCTH C MCIOIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U 1a0OPATOPHOr0 0O0PY10BAHHUS

11.13

Pemate pacuerHpie 3aa4u ¢ SIBHO 33J]aHHON (hM3HUECKONH MOJECIBIO,
UCTIONB3Ys (pU3MUecKkre 3aKOHbI W TPHUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUS 337aud  BBIOMpATh (PU3MYECKYI0 MOJENb, BBIICIATDH
¢usnyeckue BEIMUYUHBI U (POPMYJIIbI, HEOOXOAUMBIE SIS €€ PEIICHHUs,
IPOBOJUTH PACUEThI U OLIEHUBAThH PEATbHOCTH IMOJIYYEHHOTO 3HaUCHUS
(bu3HIeCcKON BETUINHBI

11.14

Pemrare  kayecTBeHHBIE  3aJayd:  BBICTPAMBATh  JIOTHYECKH
HEIIPOTUBOPEUMBYIO LIENOYKY PACCYXKIECHUN C ONOPOU HA U3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SBICHUS

11.15

Hcnonp3oBaTh TMpH pelIEHUH Y4YEOHBIX 3alad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTMHM JUJIsl TIOUCKA, CTPYKTYPHPOBAHMS,
WHTEPIPETAIIMU U TIPEACTABJICHUS] YI€OHOH M Hay4YHO-TIOMYJISPHOM
uH(dOpMAIINK, TTOTYYEHHON U3 Pa3TUYHBIX UCTOYHUKOB; KPUTUUECKU
AHATM3UPOBATH MOTYYaEMYI0 HH(POPMAITHIO

11.16

OOBSCHATH NMPUHIMIBI JTCHCTBUS MAIUH, MPUOOPOB U TCXHUUYCCKHUX
YCTPOMCTB; pa3inyarTh YCJIOBUS HMX OE30MACHOTO HCIOIb30BAHUS
B MOBCEJIHEBHOM KM3HU

11.17

[IpuBoauTh TpHUMEpHl BKJIAJa POCCUMCKHX U 3apyO€KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE ITPOLIECCOB OKPY>KAIOIIEr0
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTU

11.18

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUS TO (U3UKE B TMOBCEIHEBHOU
KU3HH )11 o0ecTiedeHus1 0€30MacHOCTH TP 0OpaIIeHUH ¢ MPUOOpaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, IS COXPAaHEHHUS 3J0pPOBBSA
U COOIIOZICHUSI HOPM HKOJOTHYECKOTO MOBEACHUS B OKPYKAIOIICH
cpene

11.19

Pabotath B rpyrre ¢ BBIMOIHEHUEM PA3IMYHBIX COIHMATBHBIX POJICH,
IUTAHUPOBATh  pabOTy  TPyMMbl, PAlMOHAILHO  PaclpenelisiTh
00SI3aHHOCTH ¥ IJIJAHUPOBATh JICSITEIIBHOCTh B HECTaHIAAPTHBIX
CUTYallUsIX, aJIeKBATHO OIIEHMBATh BKJaJ KaXJOrO0 M3 YYaCTHUKOB
TPYNIBI B pEIICHUE pacCMaTPUBAEMOMN MTPOOITIEMBI
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HpOB €pAECMBIC IJIEMECHTBI COACPKAHNA

Kon Kon [IpoBepsieMble PIEMEHTHI COIEPKAHUS
paszmena | MpOBEPSEMOro
AJIIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHAA NHAY KA

4.3.1 [TocrosiHHBIE MarHuThl. B3anMOIENCTBHE NOCTOSIHHBIX
MarHuTOB

4.3.2 MarnutHoe mone. BekTop MarHMTHOM WHIYKIHH.
[IpuHunn cynepnosuuny. JIMHUA MarHUTHOW UHIYKIUU.
KapTtuna nuHuii MarHUTHOM MHYKIIUU TOJISt HOCTOSTHHBIX
MarHUTOB

433 MarauTtHoe 10j1€ TpOoBOAHMKA ¢ TOKOM. KapTuHa IuHUMA
noJisl JUIMHHOTO MPSMOr0 IMPOBOJHHUKA W 3aMKHYTOI'O
KOJILIEBOO TMPOBOJHHKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzauMmoencTBre NpOBOJJHUKOB C TOKOM

434 Cunia AMmniepa, ee MO1yJb U HallpaBJICHHUE

4.3.5 Cuna Jlopennia, ee MoayJib U HampaBJicHHE. J[BH>KeHUE
3apsUKEHHOM 4YacTHIbl B OJHOPOJAHOM MarHUTHOM TIOJIE.
Pabota cumnbt Jlopenna

4.3.6 SIBneHre 3NEeKTPOMArHUTHOW HHAYKITUU

4.3.7 [ToTOK BEKTOpa MAarHUTHOM MHIYKIIUH

4.3.8 OJIC uHaykiuu. 3aKOH SJICKTPOMArHUTHOM HMHIYKIIMHU
Qdapanes

4.3.9 BuxpeBoe »snexkrpuueckoe mnone. IAC wuHAYKIMU
B MIPOBOJIHUKE, JIBHXKYIIEMCS MOCTyNaTEIbHO
B OJJHOPOJHOM MAarHMTHOM I0JI€

4.3.10 [IpaBuno Jlenia

4.3.11 NunyktuBHOoCTh.  SBieHne  camounHaykuuu.  IJ[C
CaMOUHTYKIIUU

4.3.12 DHeprus MarHUTHOTO TOJISI KaTyIIKU C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TOJIE

4.3.14 TexHU4ecKkne  yCTpOMCTBA: ITOCTOSSHHBIE  MArHMTHI,

QJICKTPOMArHuThI, QJIICKTPOABUT ATCIIb, YCKOPHUTCJIN
QJICMCHTAPHLBIX YaCTUL, UHAYKIWMOHHAs I1CYb
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4.3.15

[Ipaktrueckue paboThl. M3ydeHne MarHUTHOTO IOJIs
KaTyIIKX ¢ TOKOM. McciienoBanue IeCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM. lccrnenoBaHue sBIEHHUS
AJIEKTPOMArHUTHOW UHIYKIIMU

KOJIEBAHUA 11 BOJIHBI

5.1

MEXAHUYECKHUE 1 QJIEKTPOMATI'HUTHBIE KOJIEGAHU A

5.1.1

Komebarenpuas cucrema. CBoOoaHble  KOJIeOaHMA.
["apMonmyeckue  KojeOaHwMs. [lepmon,  yacrora,
amIuuTya u paza KojaeOaHuit

5.12

[IpyxrHHBIN MaATHUK. MareMaTH4eCKUN MasTHUK

5.13

YpaBHeHUE FapMOHUYECKUX KoJIeOaHui.
Kunemarnueckoe u JUHAMHAYECKOE OMHUCaHue
KOJI€0ATEIbHOTO JBUKECHHUS

5.14

[IpeBpaiieHre 3HEPruu MPU rapMOHUYECKUX KOJICOAHUSIX.
CBs3b aMIUIUTYJbl KOJEOAHUNW HCXOAHOM BEIMYUHBI
C aMIUIUTYIaMH KOJIEOaHU €€ CKOPOCTU U YCKOPEHUS

5.1.5

Kone6arenbupiit koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC
KoJIeOaHus B HAaeaJIbHOM K0JIEOATEILHOM
KOHTYpE. Awnanorus MEXIY MEXAHUYECKUMHU
U DJCKTPOMAarHUTHBIMU  KojeOaHusmu. Dopmyna
Tomcona

5.1.6

3aKOH COXpaHEHHUs PHEPTUH B UJI€aJIbHOM KOJie0aTeIbHOM
KOHTYpE

5.1.7

BreiHyKneHHbIe MexaHW4ecKkue KoyiebaHus. Pe3oHaHc.
Pe3onaHcHas kpuBasi. BeIHY X ICHHBIC 3JIEKTPOMarHUTHBIC
KoJicOaHus.

5.1.8

[lepemenHslii TOk. CUHYCOUAAIBHBINA TEPEMEHHBINA TOK.

5.1.9

MoIHOCTE TIEPEMEHHOI0 TOKA. AMIIUTYIHOE
Y JICVCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSIAKECHUS

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaya
Y IOTpeOJIEHUE IIEKTPUYECKON SHEPTUU. DKOJIOTMUECKUE
pUCKHU npu IIPOU3BOJICTBE ANEKTPUYECKOU
sHepruu. KynpTypa UCHOJB30BaHUS SJIEKTPOIHEPTUU
B [IOBCETHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicMorpad, 3JIeKTpUUEeCKUI
3BOHOK, JINHUH JIEKTpOIIepe1ay
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5.1.12

[Ipaktuueckue pabotel. MccrnegoBaHue 3aBUCHMOCTH
nepuojia MajbIX KoJeOaHUM Tpy3a Ha HUTH OT JIJIMHBI
HUTHU U Macchl Tpy3a. MccienoBanue nmepeMeHHOro Toka
B Lend W3  TOCIEAOBAaTEeIbHO  COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCTopa

5.2 MEXAHUWYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1 MexaHnyeckue BOJIHBL, YCJIOBUSI PAacCOpPOCTPAHEHUS.
[lepuon. CxopocTh pacnpOCTpaHEHUS] W JJIMHA BOJIHBIL
[Tonepeunsie 1 MPOOJIbHBIE BOJITHBI

5.2.2 HNuTepdepennus u qudpakiivsg MEeXaHUIECKUX BOJTH

5.2.3 3BykK. CKOopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

5.24 DJIEKTPOMArHUTHBIE  BOJHBL. ~ YCJOBUSL  U3JIy4EHUS
AJEKTPOMAarHUTHBIX  BOJH. B3auMHas  opueHTaus
BEeKTOpOB E, B 1 V B 3JIeKTpOMAarHUTHON BOJIHE B BAKyyMeE

5.2.5 CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXEHUE,
MPEJIOMIICHHE, NOJIIpU3alus, nudpakuus,
untepdepenus. CKOpoCTh AJIEKTPOMArHUTHBIX BOJIH

5.2.6 [Ilkama  3JIGKTPOMAarHUTHBIX  BOJIH.  lIpumeHeHne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpyHOMIIBI paIMOCBSI3U U TEJICBUICHUS. Panuonokamus.
DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl

5.2.8 TexHU4eCKHE yCTPOMCTBA: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBasi JUArHOCTUKA B TEXHHKE W MEIMIIUHE,
panap, paauonmpUEeMHHUK, TEICBU30p, aHTEHHA, Teie]oH,
CBY-nieub

5.3 OIITUKA

5.3.1 [IpssMOIMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOIHOM
cpene. JIyu cBera

532 OrpaxkxeHue  cBeTa. 3aKOHbl  OTPAKEHHUS  CBETA.
[TocTpoenune n300pakeHU B MIOCKOM 3€pKaJie

533 [Ipenomiienne cBeTa. 3aKOHBI IPEJIOMIICHHMS CBETA.
AOGCOITIOTHBIN TTOKA3aTelNb MPEIOMIICHUS

5.3.4 [lonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yron

ITOJIHOI'O BHYTPCHHET O OTPAKCHUA
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5.3.5 Hucnepcus cBeta. CoxxHbIN cocTaB Oemoro ceera. L{pet

5.3.6 Cobuparolie 1 paccerBarolIye JMH3bL. TOHKas JIMH3A.
DOoKyCHOE pPACCTOSIHUE M OINTHYECKas CHJIa TOHKOM
muH3bl.  [locTpoenne wu300pakeHUH B COOMPAOIINX
M pacceuBaromMx JHH3aX. PopMyna TOHKOW JIMH3BI
VBenudeHue, 1aBaeMoe JIMH30M

5.3.7 [Tpenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKHU

5.3.8 Nurepdepennuss  cBera. KorepeHTHbIE  HCTOYHHUKH.
VYcnoBust HaOMOAEHUS MAKCHMyMOB W MHHUMYMOB
B HMHTEPPEPEHLUOHHON KapTUHE OT JABYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOYHHKOB

5.39 Judpakums cBera. JludpakimonHas pemieTka. Y CIOBUE
HAOJIIOJICHUS TJIABHBIX MAaKCHMYMOB TIpH TaJICHUU
MOHOXPOMATHYECKOIO0  CBeTa Ha  JU(PPAKIHUOHHYIO

peleTKy
5.3.10 [Tonspuzauus ceeta
5.3.11 TexHuueckne ycTpoiicTBa: OYKHM, Jymna, (oToammapar,

IIPOCKLMOHHBIA  alapar, MHKPOCKOI,  TEJECKOIL,
BOJIOKOHHAs  ONTHKA, JOU(paKkIMOHHAs  pELIeTKa,
ITOJIAPOU L

5.3.12 [Ipaktueckue  paboTel.  M3MepeHwe  mokazarels
npenomiienns. HccnegoBaHue CBONCTB HM300pakeHUM
B nuH3aXx. HabmroieHne qucnepcuu cBeTa

6 SJIEMEHTHBI CHEL[I/IAHI)HOﬁ TEOPUM OTHOCUTEJIBHOCTHU
6.1 ['paHuibl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.
[TocTynaTel TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh
MOJYJIsl CKOPOCTHM CB€Ta B BaKyyme, MPUHIIHUII
OTHOCHUTEJILHOCTH DHUHINTEHHA
6.2 OTHOCHUTENBHOCTh  OJHOBPEMEHHOCTH. 3amMeieHue
BPEMEHHU U COKpAIIECHUE TJIUHBI
6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3p Macchl C JHEPrueil U UMITYJIbCOM CBOOOJIHOMN
YaCTHUIIbl. DHEPTUsl TOKOSI CBOOOTHON YaCTHUIIbI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOWM OIITUKU
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7.1.1 ®dotonbl. ®opmyna [lnanka cBs3u sHEprun (HOTOHA C €Tr0
4acTOTOW. DHEPrus U UMITYJIbC (POTOHA

7.1.2 OtkpeiTue u uccnenoBanve (oroddpdexra. ONbITHI
A.T". CroneroBa. 3akonsl hoTorhPexra

7.1.3 VYpaBuenue OiiHmTelHa mna ¢dororddekra. «KpacHas
rpanuna» ¢porodddexra

7.1.4 Hasnenue ceera. OnwiTel I1.H. JleGenena

7.1.5 XUMHUYECKOE JIEVCTBUE CBETA

7.1.6 Texnuueckue ycTporcTBa: (OTOdIEMEHT, (PoToaaTduK,
COJIHe4Has 6arapesi, CBETOAMO/]

7.2 CTPOEHHME ATOMA

7.2.1 Monenr aroma Tomcona. OmbiTel  Pesepdopraa
II0 MCCIIEN0BAHUIO CTPOEeHUS atoMa. [ lmanerapnas monens
aToma

7.2.2 [Tocrynatel bopa. M3nyuenue u mnorsjomeHue (pOTOHOB
IIpU  NEPEXOJE€ aroMa C OJHOIO YpPOBHS DJHEPruu
Ha apyroil. Bunbl criektpoB. CHEKTp ypOBHEW 3HEPruu
aToMa BOAOpOJa

7.2.3 BonnoBele cBoicTBa yactuu. Bomabel ne  bpous.
KopmyckynsipHO-BOJIHOBOM JIyaJIi3M. Hudpaxuus
AJIEKTPOHOB HA KPUCTAILIIAX

7.2.4 CroOHTaHHOE W BBIHYXKJIEHHOE H3JIy4€HHUE. Y CTPOHUCTBO
Y TIPUHLUI paboTHI Jlazepa

7.2.5 TexHuyeckne  yCTpOWCTBA:  CHEKTPAJbHBIA  aHAJU3
(CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMITBIOTED

7.2.6 [Ipaktnueckue paboTel. HabmoneHue auHEHYATOrO
CIEKTpa

7.3 ATOMHOE AP0

7.3.1 Metonbl HaOMIOACHUS W PErUCTPAlUU SJIEMEHTapPHBIX
YacTHIl

7.3.2 OTtkpeiTHe paaroakTuBHOCTH. OmbiTel Pesepdopna 1o

OTIPEACIICHUIO COCTaBa PAJIMOAKTUBHOTO H3ITYYCHHUS.
CgoiictBa anb(a-, Oera-, ramMmma-usinydeHus. BiusHue
PaIMOAKTHBHOCTH Ha YKUBBIC OpPraHU3MBbI
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7.3.3

OtkpelTHE NIpOTOHA W HeuTpoHa. HykinoHHas monensb
anpa ['eiizenOepra — MBanenko. 3apsan sapa. MaccoBoe
yucio sapa. M3oronsr

7.3.4

Anbba-pacnan. DJEKTpOHHBIM W TO3UTPOHHBIN Oerta-
pacrian. ['amMma-uznydenue. 3akOH PaguOaAKTUBHOTO
pacnaza

7.3.5

DHeprusi CBSI3U HYKJIOHOB B sifipe. S nepubie cuiibl. Jledext
Macchl s1pa

7.3.6

S nepuble peakuuu. Jlenenue u cuHTE3 A1€p

7.3.7

SAnepusiii peaktop. TepmosiaepHsiii cunte3. [IpoOiembl
U TEPCHEKTHUBBI SIAEPHON SHEPreTUKH. DKOJIOIMYECKUE
ACIEKTHI AIEPHON YHEPTETUKU

7.3.8

OnemeHTapHble  4acTHIbl.  OTKpBITUE  MO3UTPOHA.
OyHAAMEHTAIbHbBIC B3AUMOICHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: AO3UMETP, KaMepa BuibcoHa,
AJIEPHBINA peaKTop, aToMHasi boMOa

7.3.10

[Ipaktuyeckue pabotel. McciemoBaHue TPEKOB YaCTHIL
(o roToBBIM (poTOrpadusim)

SJIEMEHTBI ACTPOOU3NKIA

8.1

Bun 3BesnHoro Heba. Cos3Be3gusi, SpPKUE 3BE3bI,
IUIAHETHI, UX BUAUMOE JIBMKCHHUE

8.2

Conneuynass cucrema. [ImaHersl 3eMHOWM  T'PYIIIBL
[InaHeTbI-TUraHThI U UX CIIYTHUKH, KapPJIUKOBBIE IUIAHETHI.
Mauble Tena CoTHEUHON CHCTEMBI

8.3

Comnnane, Qorochepa wu  armocdhepa. ConHeuHas
AKTUBHOCTH

8.4

Nctounuk sneprun CotHIIa U 3BE3]]

8.5

3B63I[BI, ux OCHOBHBIC XapPaKTCPUCTUKU: macca,
CBCTUMOCTb, pPaauycC, TCMIICpATypd, HX B3aHNMOCBI3b.
I[I/Ial“paMMa ((CHGKTpaHBHBIﬁ Ki1aCcC — CBCTHUMOCTB».
3B€3I[BI rJ1aBHOU IIOCJICAOBATCIBHOCTH. 3aBUCHUMOCTD
«Macca — CBCTHUMOCTB» JJIA 3BC31 rJIaBHOU
IIOCJICAOBATCIBbHOCTH

8.6

Buyrpennee CTPOCHUE 3BE3/I. CoBpeMeHHbIC
MIPEJICTABJICHUS O MPOUCXOXKICHUHU U 3BoJtou CosHIa
U 3BE3J. DTalIbl )KU3HHU 3BE3]I
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8.7

Mnineunsiii Ilyte — nHama [anaktuka. ChnmpanbHas
ctpykrypa ['amaktuku, pacnpenencHue 3Be3l, Tras3a
u neld. [lomoxxenne u aBmwxkenue CoiHna B | amakTuke.
[Tnockas u chepudeckast moacucTeMbl ['alakTUKK

8.8

Tunsl ranaktuk. PagnoranakTuku u KBazapbl. UepHbie
JBIPBI B SIIpax TATAKTHK

8.9

Bcenennasi. Pacmmpenue Bcenennoil. 3akon XaO6ia.
Paz0Oeranue ramaktuk. Bospact u paamyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogenb  «ropsiueu
Bceenennoi». PenukroBoe uznydeHune

8.10

Macmrabnas crpyktypa Bcenennoil. MeraranakTuka.
Hepetiennbie npo6ieMbl aCTpPOHOMUU
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