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Pab6ouast mporpamma no ¢u3MKe Ha ypOBHE cpemHero oOIiero
oOpa3oBaHus (0a30BBIA ypOBEHb W3YYCHHS HpEIMETa) COCTaBJICHA
Ha OCHOBE IIOJOXXCHHUH M TPeOOBaHUM K pe3ysibTaTaM OCBOCHUSA
OCHOBHOI1 00pa3oBaTeIbHOW NPOTPaAMMBI, IPEJICTABICHHBIX B
®denepalbHOM TOCYJapCTBEHHOM OOpa3oBaTeJbHOM CTaHAapTe
cpenuero obmero o6pazoBanus (PI'OC COO), a Takxe ¢ yuéTom
(enepansHOli paboueil mnporpammbel BocnuTaHus u KoHuennum
npenojaBaHusl yueoHoro npeamera «@u3uka» B 00pa3zoBaTeIbHBIX
opranuszanusix Poccuiickoii denepauun, peaau3ylOlUX OCHOBHBIE
o0mreoOpazoBaTenbHBIE IPOTPAMMBI.

NOACHHUTE/NbHAA 3ANMUCKA

Copneprxkanue IlporpamMmbl HamnpaBieHO Ha (POPMHPOBAHHUE €CTE-
CTBEHHO-HAay4YHOW KapTUHBI Mupa ydamuxcsi 10—11 knaccoB npu
oO0ydeHnn ux ¢u3uKe Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-IE-
SITEILHOCTHOTO noaxona. IlporpaMMa cooTBETCTBYeT TpeOOBaHUSIM
dI'oC COO K 11aHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METa-
MIPEIMETHBIM pe3yJibTaTaM OOyYEHHUs, a TaK)Ke YUHUTBHIBAeT HeE0oO0Xo-
JIUMOCTh peajn3allid MEXIIPEIMETHBIX CBsi3ed (HU3UKHU C ecTe-
CTBEHHO-HAy4YHbIMU y4eOHBIMU TpeaMeraMu. B Hell omnpenensirorcs
OCHOBHBIE II€JIM H3y4YeHHUs (U3MKH Ha yPOBHE CpPEIHEro oOIIero
oOpa3oBaHMsl, IJIAHUPYEMbIE Pe3yJIbTaTbl OCBOCHHSI Kypca (DU3HUKH:
JUYHOCTHBIE, METAaIpEIMETHBIE, IpeAMeTHRIE (Ha 6a30BOM YPOBHE).

I[Tporpamma BKIIrOUaeT:

« IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (H3MKH Ha 0a30BOM
YPOBHE, B TOM YHCJIE IpPEeAMETHBIE PE3yJIbTaThl IO rogaM odyde-
HUS;

« coziepkanue yuebHoro npeamera «dusznka» 1o rojgamMm oOydeHHs;

« IIPUMEPHOE TEMATHYECKOE MIIIAaHUPOBaHUE C YKa3aHUEM KOJIYe-
CTBa 4YaCOB Ha M3yYE€HHUE KaXK/IOU TEMBbI U MIPUMEPHOUN XapakKTe-
PUCTUKOH Yy4eOHON AesITEIbHOCTH yUYalluXCs, peain3yeMoOH 1Ipr
U3YYEHUU ITUX TEM.

[Iporpamma MoOKeT OBITH HMCIIOJIB30BAaHA YYHUTEISIMH KaKk OCHOBA
JUIsL COCTaBJICHUsI CBOMX paboumx mnporpamMm. Ilpm paszpabortke pa-
Oouell mporpaMMbl B TEMAaTUYECKOM IUIAHUPOBAHUU HOJDKHBI OBITH
YYTE€HBI BO3MOXXHOCTH HWCHOJIB30BAaHHUA DIIEKTPOHHBIX (IIM(PPOBBIX)
00pa3oBaTeNILHBIX PECYpPCOB, SBISIONIMXCSI Y4eOHO-METOIUYESCKH-
MU MaTepuanamMy (MYJIbTUMEIUWHBIE INPOTPaMMBbl, 3JIEKTPOHHBIC
YYEOHHKH W 3aJ]a9HUKH, DJICKTPOHHBIE OHOIHOTEKH, BUPTYyaJIbHBIC
J1abopaTopHuy, UIrPOBBIE NPOrpaMMBbl, KOJJIEKIUH LH(PPOBBIX obOpa-
30BaTEJIbHBIX PECYPCOB), PEATU3YIOMIMMH JUAAKTUUECKHE BO3MOXK-
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Hoctu UKT, comepkaHume KOTOPBIX COOTBETCTBYET 3aKOHOJATENb-
cTBy 00 00pa3oBaHUMU.

PabGouass mporpamMMa HE CKOBBIBA€T TBOPYECKYIO HHHUIIUATHBY
YYHTENIel W TPEeNOCTaBIsAeT BO3MOXHOCTH [UIS pealv-3aiuu
pa3IUYHBIX METOIMYECKUX ITOJXOJ0B K OpraHH3aluHu OO0y-dYeHUs
¢buzuke TIpU YCIOBHM COXpaHEHUs O00s3aTeIbHOW YacTH CO-
nep>xaHusa Kypca. KonndecTBo 4acoB B TEMaTHYE€CKOM IUJIaHUPOBa-
HUW Ha H3y4YCHUE KaXKJOH TEeMBl SBISICTCS OPHUEHTHPOBOYHBIM U
MOYET OBITh U3MEHEHO KaK B CTOPOHY YMEHBIICHUs, TaK U yBEJIH-
YeHHUs] B 3aBUCUMOCTH OT PEaJIM3yeMbBIX METOIHYECKUX IMOAXONOB H
YPOBHS NOATOTOBJICHHOCTH yYaIllHXCH.

OBLLIAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3NKA»

duznka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPUPOMABI, BBI-
CTymasi B KadecTBe Y4YeOHOIro mpeaMeTa B IIKOJe, BHOCHUT CyIle-
CTBEHHBIM BKJaJ B CHUCTeMYy 3HaHUNW 00 OKpy’KarolleM MHpeE.
IxonpHBIH Kypc (PUBHKH — CHUCTEMOOOpa3yIOMmMN JJIsI €CTECTBCH-
HO-HAyYHBIX YYEOHBIX IMPEIMETOB, MOCKOJBKY (DU3HIECKHE 3aKOHBI
JIe)KaT B OCHOBE TPOIICCCOB W SIBJICHUI, U3ydaeMbIX XHUMHUCH, OHO-
norueii, ¢puznueckoii reorpadueii u actpoHomueil. Mcrnonb3zoBaHue
M aKTUBHOE NpHMEHEHHE (PU3NYECKHX 3HAHUU ONpenesseT Xapak-
TEp U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHU B cdepe IHEPreTHKH,
TpaHCIIOPTa, OCBOCHHUSA KOCMOCA, MOJY4YSHHUS HOBBIX MaTepHaJIOB C
3aJlaHHBIMU cBoiicTBaMu U 1p. M3ydyeHnne GpU3MKH BHOCHUT OCHOBHOM
BKJaJ B (QOPMHUPOBAHNE €CTECTBEHHO-HAyYHOW KapTHHBI MHpa yda-
HUXCsl, B opMUpOBaHHE YMEHUNW NPUMEHSTh HAay4HBIH METOJ IO-
3HaHUs MpPU BBIIMIOJIHCHUN UMHU y‘-Ie6HLIX HCCJ’IC}IOBaHHfI.

B ocHOBY kypca (pHU3UKU CpeaHCH NIKOJBI MOJOXKEH Psi UICH,
KOTOPBIE MO>XXHO pacCMaTpHUBATh KaK IMPUHIMIBI €TI0 NOCTPOCHUSI.

Hoea yenocmunocmu. B cOOTBETCTBUH C HEH KypC SIBISICTCS
JIOTUYECKH 3aBEPIIEHHBIM, OH COJICP>KUT MaTepHall U3 BCeX pa3je-
J10B (PM3HUKH, BKIFOYAET KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBpe-
MEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEM MaTepHal Kypca
(pu3ukm 00beTMHEH BOKPYT (pH3MUEcKUX Teopuil. Begymum B Kyp-
ce sBIsieTcs (pOpMHUPOBaHME MPEACTABICHUH O CTPYKTYPHBIX YPOB-
HSIX MaTEpHUH, BEIIECTBE U MOJE.

Hoea cymanumapuzayuu. EE€ peanusanus npenroiaraeT HUc-
MOJIb30BaHWE TYMaHUTApPHOI'O MOTEHUHaNIa (pU3NYEeCKOW HayKH, OC-
MBICJIICHHUE CBSI3U Pa3BUTUsI GU3UKHU C Pa3BUTHEM OOIIIECTBA, a TaK-
’)K€ C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMH U 3KOJIOTHUYECKUMU
npooiieMaMu.
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Hoesa npuxnaounoii nanpaenennocmu. Kypc dusuku npen-
moJjlaraeT 3HaKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX B TEXHO-
JOTUYECKHUX IPUIIOKESHUH N3YUSCHHBIX TCOPUH M 3aKOHOB.

Hoen r3konozuzayuu peannsyeTcs IOCPSACTBOM BBEICHUS dJIie-
MEHTOB COIEpP KaHUs, IMMOCBIAMIEHHBIX 3KOJIOTHUIESCKUM IpodiaeMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH U TEXHO-
JIOTHH, a Takke 00CyKAEeHHUsI NPOOJIEM PAIMOHAIIBHOTO NPUPOIO-
TOJB30BAHUS M DKOJIOTHUYIECKON OEe30IIacHOCTH.

CTepI)KHEBBIMU 3JIEMEHTaMHU Kypca (PU3UKHU CpeaHEH IIKOIbI SIB-
JsroTes  puzndeckue Teopun ((GOpMHUpPOBAHHUE MPEJCTABICHUNA O
CTPYKTypE MOCTPOCHHUSI (PUZHISCKON TEOpHUH, POIU (PyHIaMEHTAIb-
HBIX 3aKOHOB W IMNPUHOUIIOB B COBPEMCHHBLIX MNPEACTABICHHUAX O
npupoae, IpaHULAX INPUMEHUMOCTH TEOpHUM, MUII ONHUCAHUSA €CTe-
CTBEHHO-HAYYHBIX SIBICHHUU M MPOIIECCOB).

CucTeMHO-AesITeIIFHOCTHBRINA ITOAX0 B Kypce (PU3UKH peaTn3yeTcs
Nnpexae BCero 3a cu€T opraHu3aluy dKCIIEPUMEHTAIbHOU JIesTelb-
HOocTH oOyuaromuxcsi. J[jst 6a30BOTO YpOBHS Kypca (PU3UKH — DTO
HCTIOJIF30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX DKCIIC-
PUMEHTOB M J1a00paToOpHBIX paboT, KOTOPHIE B MporpaMMme oObeau-
HEHbl B OOIIWK CIIMCOK YYEHHYECKHUX IMPaKTHYEeCKUX padoT. Briue-
JICHWe B yKa3aHHOM MepedHe JabopaTOpHBIX padoT, MPOBOIHUMBIX
JUIST KOHTPOJIS M OIEHKH, OCYIIECTBISICTCS Y9acTHUKaMu obOpa3oBa-
TEJIBbHOIO MpOoIlecca UCXOAS U3 0COOSHHOCTEH TeMaTHYeCKOro MIaHu-
poBaHUS U OCHamleHHs KaOmHeTa Pusuku. [Ipu 3TOM obecnieunBaeT-
csi OBIAaJCHHE OOYYArOIIUMHUCSA YMCHUSMH NPOBOJUTH KOCBEHHBIC
U3MECPCHUA, HUCCIICAOBAaHUA 3aBUCUMOCTEN (1)I/I3I/I‘{eCKI/IX BCJIMYUH U
MOCTAaHOBKY OIIBITOB II0 IMPOBEPKE MPEITOKEHHBIX I'MIIOTES.

Bompmnroe BHUMaHUE ylIenseTCs PEIICHUIO PacuETHBIX W Kade-
CTBEHHBIX 3azad. [Ipu 3ToM IiIsT pacuETHRIX 3aJa9 MPHOPUTESTOM
SIBJISIFOTCSI 3312491 C SIBHO 3aJaHHOW (DPU3UIECKON MOJEITbIO, ITO3BO-
JIAIOIIHUE MMPUMEHATHh N3YYCHHBIC 3aKOHBI 1 3aKOHOMEPHOCTHU KaK
U3 OJHOTO paszjena Kypca, TaK U MHTErpupysl 3HaHUSI U3 Pa3HBIX
pa3nenos. J{yisi ka4eCTBEHHBIX 3aJi1a4 IIPUOPUTETOM SIBIISIIOTCS 3a-
JaHusI Ha OOBSCHEHHE MPOTEKaHNUA (PU3NYECKHUX SIBJICHHN U MPO-
IIECCOB B OKpY>Karollel )KU3HHU, TpeOytomue BeIoopa pruzndeckon
MOJEJH! JUISI CUTYallluu NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBHu ¢ TpeboBaHmsamu PI'OC COO k MaTepuanbHO-
TEXHUYECKOMY obOecliedeHnIo yuyeOHOoro nporecca 0a3oBblii ypOBEeHb
Kypca (U3UKH B CpeaHeil MmIKOJIe IOJDKEH H3YydaThCsi B YCIIOBHUIX
OpeaMeTHOTO KaOmHeTa (U3WKU WINM B YCIOBHUSIX MHTESTPHUPOBAHHO -
ro kabMHeTa NPEIMETOB €CTECTBEHHO-HAYy4YHOTO IUKJIa. B kabunere
pu3nkn nOoMmKHO OBITH HEOOXOomMMoOe JTadbopaTopHOe 000pyJOBaHHE

6 Pabouas nporpamMma



JUISL BBITIOJIHEHUs! yKa3aHHBIX B IPOrpaMMe€ YUYEHHYECKUX IPaKTH-
qgeckux paboT M IEeMOHCTpPAIlHOHHOE O0OpYydOBaHHE.

JeMmoHcTpanimoHHoe o0OopynoBaHue (GopMUpyeTcs B COOTBET-
CTBUH C NPUHIMIIOM MUHHUMAJILHONW TOCTATOYHOCTH M OOECIIednBaET
IMOCTAaHOBKY NEPEYHCICHHBIX B MPOrpaMMe KIIIOYEBBIX JIEMOHCTpa-
OUWA JJIS UCCJIEIOBAHUS M3y4YaeMbIX SIBICHUM M IPOLIECCOB, DMIIH-
pudecKknx M (pyHZAaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKHX IpHUMeE-
HEHUU.

JlaGopaTopHoe 00OpyJIOBaHHE JUISI YYEHHYECKHX NPaKTHYECKUX
pabot popmupyercsi B BHAE TeMaTHYECKUX KOMIUIEKTOB M olOecrie-
9UBaeTCs B pacdéTe OJHOTO KOMIUIEKTAa Ha ABYX OOydYaromImxcs.
TemaTHnyeckre KOMIUIEKTHI JIJAOOPaTOPHOTO 00OpYAOBaHUS JTOJKHBI
6LITI) NOCTPOCHBI Ha KOMIIJICKCHOM HMCIIOJIb30BAaHUMN aHAJIOTOBBLIX U
nu(poBBIX NMPUOOPOB, a TaKXKE KOMMBIOTEPHBIX H3MEPHUTEIBHBIX
cucteM B BHAE NUQPOBBIX J1aOOpaTOpHUH.

LESIM U3YHEHWSA YHEBHOIO MPEAMETA «®U3NKA»

OCHOBHBIMHU LEJISIMU HU3y4deHHUs1 PHU3UKH B 00OIIeM oOpa3oBaHUU

SIBISTIOTCSI:

— (dopMupoBaHHe MHTEpeca U CTPEMJIEHUsI 00yJaroluXcs K Ha-
YYHOMY U3YyYEHHIO IIPUPOABI, Pa3BUTHE UX WHTEIJICKTYaIbHBIX
M TBOPYECKHUX CIIOCOOHOCTEIH;

— pa3BUTHE NPEACTABICHUH O HAYYHOM METOJie IO3HaHusA M (op-
MHPOBaHHUE HCCIEIOBATEILCKOTO OTHOLISHUS K OKPYXKarolum
SIBIICHUSIM;

— (dopMupoBaHHE HAYYHOTO MUPOBO33pEHHUS KaK pe3yJjibTaTa u3y-
YEeHHUsI OCHOB CTPOSHHsI MaTepUH U PyHIaMEHTAJILHBIX 3aKOHOB
puzuku;

— ¢opMHpOBaHUE YMEHUI OOBSICHSATH SIBICHUSI C HCIIOJIb30BAaHUEM
(pn3nyecknx 3HaHWH M HAYYHBIX JOKA3aTEIbCTB;

— ¢opMHUpOBaHUE IPEJACTABICHUI O POJIM (PU3MKHU UL Pa3sBUTHS
JIPYTUX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH.
JocTmwxkeHne >TuUX Leleil obecrednBaeTcsl pelIeHHeM CJeIyIo-

IIUX 3ajla4 B Ipollecce U3y4yeHusl Kypca GU3UKU Ha YPOBHE CpEIIHE-

ro odmero od6pa3oBaHUs:

— TpuoOpeTeHne CUCTEMBI 3HaHUN 00 oOIMX (PU3HUIECKUX 3aKOHO-
MEPHOCTSIX, 3aKOHaX, TEOPHSX, BKIIOYAs MEXaHHUKY, MOJEKY-
JSIpHYI0 (HU3UKY, DJIEKTPOJAMHAMHUKY, KBAHTOBYIO (PU3HKY H dJie-
MEHTHI acTPOPU3UKH;

— ¢opMHupOBaHNE YMEHHII NPUMEHSITH TCOPETUUECCKHUE 3HAHUS IS
00BsicHEHUsI QU3NIECKUX SABJICHUN B MPUPOAE U AJISI IPUHSITUS
NPAKTUYECKUX PEIICHUN B MOBCEJIHEBHOW XU3HU;

OU3UKA. 10—11 knacchbl 7



— OCBOCHHE CHOCOOOB PEIICHUS PA3JIUYHbBIX 33724 C IBHO 3aJlaHHOU
(pmu3mdgeckolt MoOImeNpro, 3amad, TOApPa3syMEBAIOIIHX CaMOCTOS-
TeIIbHOE co3JaHue (U3HMYECKON MOJCSNH, aJeKBaTHOH yCIIOBUSIM
3a1a4u;

— noHuMaHue (GU3NISCKUX OCHOB U MPUHITUIIOB JICHCTBUS TCXHHU-
YEeCKUX yCTPONCTB U TEXHOJIOTHYECKUX IMTPOIECCOB, UX BITUSHUS
Ha OKPYXaIoUIyIO Cpeay;

— OBJIAJICHUE METOJaMH CaMOCTOSTCIBHOTO IUIAHUPOBAHUSI WU IIPO-
BedceHUsT (PUBMYESCKHUX DKCICPUMCHTOB, aHajW3a W WHTEpIpeTa-
ouu UHQOpMAINK, OMPEIeICHHUS TOCTOBEPHOCTH ITOIyYEHHOTO
pe3yibTara;

— CO3IaHWE yCIOBUI IJISI Pa3BUTHI yMEHUI MPOCSKTHO-MCCIIEI0BA-
TEIIFCKOU, TBOPUYECKOH NIEATCITHHOCTH.

MECTO YYEBHOIO NPEAMETA «®U3MKA» B YHEBHOM TMJTAHE

B cootBerctBHu ¢ @PT'OC COO dusuka sBiIsgeTcs 00s3aTEIIbHBIM
npeaMeTOM Ha YPOBHE CpeIaHero oomiero oopazoBanus. JlaHHas mpo-
rpaMMa MpeaycMaTpUBacT u3ydeHHe (PU3uKu HA 0a30BOM YPOBHE B
00béMme 136 u 3a nBa rona o6yyenus no 2 4 B Hegeuto B 10 u 11 kiac-
cax. B rematuueckom mianupoBanuu st 10 u 11 kinaccoB npenno-
JIararoTCsl pe3epB BPEMEHH, KOTOPBINA YUUTEIIh MOXKET HUCIIOJIb30BaTh
[0 CBOEMY YCMOTPEHHIO, U IIOBTOPUTEIILHO-0000IIAI0IIUE YPOKH.

JIro6ast paboyast mporpamMma J0JHKHA MOJHOCTHIO BKIIIOYATh B Ce-
Os1 comeprkaHUE TaHHOW MPOTrpPaMMBIL.

B oTtaenpHBIX Ciydasix Kypc (pU3uKH 0a30BOTO YPOBHS MOKET HU3-
yuaTbecsi B 00béMe 204 u 3a aBa roga obydenus (3 u B Heneno B 10
n 11 kxmaccax). B 3ToM ciydae yBeaInmyMBaeTCsl HE MEHEE YeM 0
20 u pesepBHOE BpeMs, KOTOPOE HCHOJB3YETCS YUUTEIIEM s
U3yYCHHUsT BOMPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM MPOdHUIEM
oOydYeHHs, W yBEIIMYUBAeTCsI ydecOHas Harpys3ka, OTBOJMMAasT Ha
U3y4YeHUE MCEXaHUKH, MOJICKYJISIPHOUW (QU3UKH W IJICKTPOIUHAMU-
KM, 3a CUET pacIIuMpeHHs 4Yucjia J1abopaToOpHBIX PadOT HCCIeIoBa-
TEJILCKOTO XapakTepa U YPOKOB PEHICHHS KAa4YeCTBECHHBIX U PacCUET-
HBIX 3a71a4.
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NJIAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA YYEBHOIO
NPEAMETA «®U3UKA» HA YPOBHE CPEAHEIO OBLLEEIO
OBPA30BAHMA (BA3OBbIA YPOBEHD)

OcBoenune yuebHoro mnpenmera «Duzuka» Ha ypOBHE CPEIHETO
oOmrero oOpazoBanus (0a30BBIH YPOBEHB) JTIOJKHO 0OCCIICYHUBATH J0-
CTHIKCHHUE CIICIYIOMMX JIHIHOCTHBIX, METAIPEAMETHBIX U TIPEIMET-
HBIX 00pa30BaTEILHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

I'pascoanckoe eocnumanue:

— c(pOPMHPOBAHHOCTh TPAXKITAHCKONW MO3WUIIMHM OOYyUJaIOIIErocsl Kak
aKTUBHOTO U OTBETCTBEHHOTO YJI€HAa POCCUMCKOIro OOIIECTRBa;
— IPUHAITHE TPAAULHUOHHBIX OOIICYEIOBEUYECKUX T'yMaHHUCTHYE-

CKHX U JE€MOKPATHYECKHUX LIECHHOCTEM;

— TOTOBHOCTBH BECTH COBMECTHYIO AESITEIILHOCTh B MHTEpecax I'pax-
JIaHCKOTO OOIIeCTBa, y4yacTBOBaTh B CAMOYHPABJICHUU B IIKOJIC

U JETCKO-IOHOIIECKUX OpraHHU3alusX;

— yYMEHHE B3aUMOJIEHCTBOBATh C COIUATIbHBIMUA UHCTUTYTaAMHU B CO-
OTBETCTBUU C MX (PYHKIUSIMU U Ha3HAYCHUEM;

— TOTOBHOCTbH K TYMAaHUTAPHOU U BOJIOHTEPCKOU IEATEIBHOCTH.
Ilampuomuueckoe éocnumanue:

— c(pOpMHUPOBAHHOCTH POCCHICKOM I'pa’kJaHCKOW MACHTHYHOCTH,
MaTPUOTHU3MA;

—IEHHOCTHOE OTHOIIEHUE K TOCYHapCTBEHHBIM CUMBOJIAM; JOCTH-
JKEHUSIM POCCHUUCKUX YUYEHBIX B 00JaCTH (PU3NKN M TEXHHKE.

yxoeno-npaecmeennoe éocnumanue:

— c(opMHUPOBAaHHOCT, HPABCTBEHHOI'O CO3HAHUsS, 3THYECKOTO IO-

BEJCHHUS;

— CIIOCOOHOCTh OIIEHHBATh CHTYalMI0O W IPUHUMATh OCO3HAHHBIC
pelIeHusi, OpUeHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM 4YHCJI€ B AESITEIBHOCTU yUEHOTO;

— OCO3HaAHME JIMYHOT'O BKJIaJ1a B IOCTPOSHUE yCTOUYMBOTO Oy IyIIero.
Ocmemuueckoe eocnumaHue:

— DCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUasl 3CTETUKY HAy4YHOIO
TBOpYECTBA, NPUCYIIETO (PU3NUECKON HayKe.

Tpyodoeoe eocnumaHue:

— WHTEpeC K pa3iaudHBIM cpepam npodecCHOHAITEHON IeATEeIbHO -
CTH, B TOM 4YHCJIE CBSI3aHHBIM C (PU3UKOHW M TEXHUKOH, YyMEHUE
coBeplIaTh OCO3HAHHBIN BBIOOP OyaylIel Npodeccuu U peans3o-
BBIBATh COOCTBEHHBIC )KU3HEHHBIC IUIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTBH K 00Opa30BaHHUIO U CaMOOOPa30BaHHIO
B oOyractTy GHU3UKH Ha MPOTSHKEHUM BCEH >KU3HU.
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Okono0zuueckoe eocnumaHue:

— c(OpMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpbI, OCO3HAaHHE TJO-
OaTBpHOTO XapaKTepa AKOJIOTHYECKHUX HpobdieMm;

— IUIAaHUPOBAHUE U OCYILIECTBJIEHUE AEUCTBUN B OKpY Karolleil cpe-
1€ Ha OCHOBE 3HAHMs LEJIEM YyCTONYMBOIO Pa3BUTHUS 4YEIOBEUE-
CTBa;

— paclIMpeHHEe ONbITa JESTEIbHOCTH JKOJOTMYECKON HaIpaBJIeH-
HOCTH Ha OCHOBE MMEIOIINXCsS 3HAaHUI no (Qusmke.

IJeHHOCMU HAYy41YHO20 NO3HAHUSL:

— c(OpMHPOBAHHOCTE MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBpE-
MEHHOMY YPOBHIO pa3BHUTHS (U3NUECKON HAyKH;

— OCO3HaHHME LIEHHOCTHU HAYYHOU JesTeJIbHOCTHU, TOTOBHOCTh B MPO-
ecce M3ydeHHs1 (PU3MKH OCYIIECTBIATH MPOCKTHYIO M HCCIEIO-
BaTCJIbCKYIO ACATCIIbHOCTh MHAUBUAYAJIbHO U B I'PYIIIIC.

B mpomecce mocTmKeHHsI JTHYHOCTHBIX PE3yJIbTAaTOB OCBOCHHSA
OporpaMMbl CpeiHeTo obmiero obpasoBanus o pusuke y oOyyaro-
IIUXCSI COBEPIICHCTBYETCSI IMOYUOHANbHBIN UHMENIeKm, TPearo-
Jararomuii chOpMHUPOBAHHOCT:

— camocos3nanus, BKIIOYAIOMIEI0 CIIOCOOHOCTh IIOHUMAaTh CBOE
SMOIIUOHAJILHOE COCTOSIHWE, BHJACTh HANpPaBJICHUS pPa3BUTHSA
COOCTBEHHOW MOIMOHAIBHOU cephl, OBITH YBEpEHHBIM B cele;

— camopecynupoeanusi, BKIIIOUAIONIEr0 CaMOKOHTPOJIb, YMEHHE
MMPUHUMATh OTBETCTBEHHOCTHh 3a CBOE NOBEJIEHHE, CIIOCOOHOCTH
aganTupoBaTbCia K OMOIIMOHAJIIbHBIM U3MCHECHHUAM U IIPOABIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

— GHymMpeHHel MOMmu8ayuu, BKIIIOYAIOIIEH CTpEeMJIEHUE K TOCTH-
JKEHUIO [EJN U yCIIeXy, ONITUMHU3M, HHUIIHATUBHOCTD, YMEHHE
JeHiCTBOBATh, UCXOJISI U3 CBOMX BO3MOJXXHOCTEMH;

— oMmnamuu, BKIIOYAIONIEH CIOCOOHOCTHh IOHMMATh 3MOIIHMOHAIL-
HOE COCTOSIHHME JpPYTHX, YYHUTBIBAaTH €ro IIPH OCYIIECTBICHHUU
OoOIIIeHusI, CMOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHHUIO;

— COYUANbHBIX HABBLIKOG, BKIIIOYAIONINX CIIOCOOHOCTH BBICTpaH-
BaTh OTHOLICHUA C APYTHMMU JIFOJIBbMH, 336OTI/ITBCH, IIPOABJIIATH
HHTEpEeC U pa3pemars KOH(GIUKTHI.

METAMNPEMETHbBIE PE3YJIbTATHI
YHuBepcasibHble No3HaBaTe/bHble AeMCTBUA

ba3oeble nocuueckue oeticmeusi:
— CaMOCTOSITSIILHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATH NpoOIIe-
MYy, paccMaTpuBaTh €€ BCECTOPOHHE;
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— OIIPEAEIsITh LENIN ASATEILHOCTH, 3aJaBaTh MapaMEeTpPbl U KpHUTeE-
pHUM UX TOCTHKCHUS;

— BBISIBISITH 3aKOHOMEPHOCTH WU NIPOTHBOPEYHSI B paccMaTpuBae-
MBIX (PU3UYUECKNUX SIBJICHUSX;

— pa3paOaTbeIBaTh IUIAaH PEHICHUS NPOOJIEeMBI ¢ YUETOM aHalil3a
MMEIOINXCSI MaTepHUaJIbHBIX U HEMaTepHalIbHBIX PECYPCOB;

— BHOCHUTHh KOPPEKTUBHI B NI€ATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LIEISIM, OLIEHUBATh PUCKU MOCIEICTBUN AeATENb-
HOCTH;

— KOOPAWHHUPOBATH M BBIMOJHATH PadOTy B YCIOBHSIX PEAJIBHOTO,
BHUPTYJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOJCHCTBUA;

— pa3BUBaTh KPEaTHBHOE MBIIUJICHUE IIPU PEIICHUH >KU3HEHHBIX
npooieM.
ba3zoevie uccneooeamenvckue oeiicmeusn:

— BJIaJeTh HAYYHON TEPMHHOJOTHEH, KIFOYEBBIMHU HNOHATUSIMHU U
MeTonaMu (PU3NIYECKONW HAYKH;

— BJIaJeTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIILCKON W MPOEKTHOU
JIesITeJILHOCTH B 00J1acTU (PU3HUKH; CIIOCOOHOCTHIO U TOTOBHOCTBIO
K CaMOCTOSATEIIFHOMY IIOMCKY METOJOB pEIICHHS 3axad Gpusude-
CKOTO COJIep>KaHUsA, NMPUMEHEHUIO Pa3JIMYHBIX METOIOB IIO3Ha-
HUS;

— BJIaJETh BHAAMHU JCATEIHLHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS,
€ro HWHTEepHpeTalHuu, Npeodpa3oBaHUIO M NPUMEHEHUIO B pas-
JIMYHBIX YUYEOHBIX CHUTYyalHsX, B TOM YHCJIE IIPU CO3/IaHUU y4eO-
HBIX POCKTOB B 00JIacTH (PU3UKH;

— BBISIBJIATh NPHUYMHHO-CJIEIACTBEHHBIE CBA3M M aKTyaJIH3UpPOBaTh
3a/1ayy, BBIABUTATh THIIOTE3y €€ pemIeHWs, HaXOJAUTh apryMeH-
THI JUISI JOKa3aTeJIbCTBa CBOMX yTBEPXKIECHMH, 3alaBaTh Hapame-
TPBl U KPUTEPUH PELISHUS;

— aHaJIW3UpPOBaTh IOJYUYEHHBIE B XOJI€ PEIIECHUS 3aJadl pe3ysbTa-
TBI, KPUTHYECKH OIICHUBATh HUX IOCTOBEPHOCTH, IIPOTHO3UPO-
BaTh U3MEHEHHE B HOBBIX YCIIOBHSIX;

— cTaBUTh U (GOPMYyJIHPOBATH COOCTBEHHBIE 3amadn B obOpa3oBa-
TEIFHOW AESITEILHOCTH, B TOM YHCJIE IIPU U3yUYCHHUU (U3HUKU,
— JaBaTh OLIEHKY HOBBIM CHUTYAaIHsIM, OLICHUBATh IPHOOPETEHHBIN

OTIBIT;

— YMETb IIepEHOCHUTH 3HaHMS MO (PU3HKE B MPAKTHYECKYIO 00JIacTh
JKU3HEIESTEJIbHOCTH;

— YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

— BBIJIBUTaTh HOBBIE HMJEH, NpeJiaraTb OPpUrHHaIbHBIE IMOAXONBI U
pemeHust; CTaBUTh IPOOJIEMBI B 324291, JOITy CKaroIIne aabTep-
HAaTUBHBIC PEILICHUA.
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Paoboma ¢ ungpopmauueii:

BJIaJIETh HaBBIKAMU IOJy4YeHUsI WH(OpMaIuKu (PUZNUECKOro CO-
JIep>KaHUA U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEILHO OCY-
IIECTBIISITh TTOUCK, aHAJIN3, CUCTEMATHU3AIIUI0 U WHTEPIIPETAIIUIO
nH}pOpMaIUU pa3IUYHBIX BUIOB U (HOPM IPEACTaBICHUS;
OLICHMBAaTh JOCTOBEPHOCTH MH(MOpPMaILINH;

HCIIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX U KOMMYHHKAIIMOH-
HBIX TEXHOJIOTUH B PEHICHWH KOTHUTHBHBIX, KOMMYHHKAaTHB-
HBIX M OpPraHU3allMOHHBIX 3a7lad C COOJIFOAeHUEM TpeOOBaHUH
SPTOHOMHUKH, TEXHUKH OE30macHOCTH, TUTHEHHBI, pecypcocOepe-
>K€HUsI, IPABOBBIX U 3THUYECKUX HOPM, HOPM HH(POPMaAITMOHHOH
0€e30I1aCHOCTH;

cOo3/1aBaTh TEKCThI (PM3UUECKOTO COACPIKaHUs B pa3IUYHBIX (Hop-
MaTax ¢ y9éToM HazHa4dYeHUs MHPOPMAIIMH U LESICBOH ay uTO-
puu, BEIOMpasi ONITUMANBHYIO (OpPMY IIPEACTABICHUS U BU3ya-
JIN3aIUH.

YHUBepca/bHble KOMMYHMKaTMBHblE AENMCTBUA

12

Oobwenue:

OCYIISCTBIISITH OOIeHNe Ha ypokKax (U3UKA U BO BHEYPOUHOH
JESITEIbHOCTH;

pacrio3HaBaTh OPEANOCHUTKA KOH(MIUKTHBIX CUTYyallud U CMST-
4aTh KOH(QJIMKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOKO TOUYKY 3PEHUs C HUCIOJIb-
30BaHUEM SI3BIKOBBIX CPEICTB.

CoemecmHan 0esamenbHOCMb:

NOHUMATh U UCIIOJb30BaTh MPEUMYIIIECTBA KOMaHAHOW U UHH-
BHIyaIIbHOW pabOTHI;

BBIOMpATh TEMAaTHKY U METOJBI COBMECTHBIX ACHUCTBHUH C Y4ETOM
OOImHUX WHTEPECOB M BO3MOXKHOCTEH KaXKAOrO YieHa KOJIICKTH-
Ba;

NPpUHUMAThH LIEJIM COBMECTHOM JIESITEeIbHOCTH, OPTaHU30BLIBATH
U KOOPAUHUPOBATH JIEHUCTBUSA 10 €€ JOCTUXKEHUIO: COCTaBJIATH
nJjaH AEWCTBUM, pacHpelesisiTh poJid ¢ y4€TOM MHEHHUH ydacT-
HHUKOB, 00CYXXIaTh PE3yJbTaThl COBMECTHOU PaOOTHI;

OLIEHMBAaTh KAayeCTBO CBOETO BKJaJla M Ka)XJOro y4yacTHHUKa KO-
MaHJIbl B OOIIHUU pe3ylbTaT O pa3pabOTaHHBIM KPUTEPUSIM;
npejJiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJEU C MO3UIIUU HOBU3-
Hbl, OPUT'MHAJIBHOCTH, NPAKTUUECKON 3HAYUMOCTH;
OCYLIECTBJIATh [IO3UTUBHOE CTPATETUYECKOE IIOBEIACHUE B pas3-
JTUYHBIX CUTYAaIlMsIX, MPOSBISITH TBOPUECTBO U BOOOpakeHHUE,
OBITh HHUIIUATHUBHBIM.
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YHMBepCa/bHble perynsaTuBHble AeUCTBUA

Camoopzanuzayus:

— CaMOCTOSATENIFHO OCYIIECTBIATH MMO3HABATEIHHYIO IESITEIBHOCTD
B obnactu (GU3MKHA M aCTPOHOMHHU, BBISBIATH NPOOIEMBI, CTa-
BUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSATENFHO COCTABJISITH IJIaH PEIICHUS PAcYETHBIX M Kade-
CTBEHHBIX 3a/1ady, IUIaH BBIINOJHEHUs IPaKTUYECKOWl paboThl ¢
Y4ETOM HMEIOIIMXCSI PECypCOB, COOCTBEHHBIX BO3MOJKHOCTEH H
NpeanoOYTEHUH;

— JaBaTh OIIEHKY HOBBIM CHTYAaIlHsIM;

— pacmupsTh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX IIpe-
MOYTEHHUM;

— JenaTh OCO3HAHHBIA BBIOOD, apryMEeHTHPOBAaTh €ro, OpaTh Ha ce-
Osl OTBETCTBEHHOCTH 3a PEIICHHE;

— OIICHMBAaTh NPHOOPETEHHBIN OIIBIT;

— crocoO0cTBOBaTh (POPMHUPOBAHHUIO M MPOSBICHUIO 3PYIHUIINU B 00-
jacTu (U3UKH, MOCTOSIHHO MOBHIIIATH CBOW O0Opa3oBaTesIbHBIN U
KYJIbTYPHBIIl YPOBEHB.

CamoKkonmpoip:

— JaBaThb OLI€CHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B J1€-
SITEJIBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3yJIbTAaTOB IEISIM;

— BJIQZIETh HaBBIKAMHU MO3HABAaTEIbHOW peIEKCUU KaK OCO3HaHMUS
COBEPIIAEMBIX JICHCTBUHN U MBICIUTEIBLHBIX MIPOIIECCOB, UX pe-
3yJIbTATOB U OCHOBAaHWI; UCIIOJIL30BATh NMPUEMBI pedieKcruu s
OIIEHKU CHUTYAallMH, BBIOOpa BEPHOTO PEIICHUS;

— YMETh OL€EHUBATh PUCKH M CBOEBPEMEHHO NPHUHHUMATEL PEUICHUSA
II0 UX CHHIKXCHMHIO,

— IMPUHUMAaTh MOTHBBEI 1 apTYMEHTEI APYTHUX I[IPU aHAIIU3E PE3YIb-
TaToOB ACATCIIBHOCTH.

Ipunusamue cebn u opyzux:

— IpUHHUMaTH cebsl, MIOHNMas CBOM HEJOCTAaTKH M JOCTOWHCTBA;

— IPUHUMATh MOTHUBBI ¥ apTYMEHTHI JAPYTHUX IIPHU aHAIN3E PE3yJIIhb-
TaTOB JIESITEIbHOCTH;

— IIpU3HaBaTh CBOE MpaBoO U MPABO JAPYTHUX HA OMIHMOKH.

MPEAMETHBIE PE3Y/IbTATHI
10 Knacc

B nporiecce uzydenus kypca pusnku 6azoBoro yposHs B 10 kiac-
Ce YUYCHHUK HAYUYHUTCS:
— JIeMOHCTPHUpPOBATh Ha IpUMepax poiib U MecTo (pu3mku B op-
MHUPOBAHUU COBPEMCHHOUN HAy4YHOUW KapTHHBI MHpa, B Pa3BUTHUHU

OU3UKA. 10—11 knacchbl 13



14

COBPEMEHHON TEXHUKH WU TEXHOJIOTHH, B IPAKTHYECKOHN nesi-
TESIIBHOCTH JIFOJICH;

YYHUTBIBATh I'PAHUIBI IPUMEHEHUST U3YUYCHHBIX (PU3HUIECKUX MO-
Aenei: MaTepruaibHas TOYKa, HHEpIHUaJIbHAasA CHCTeEMa OTCUETa,
a0CoJIIOTHO TBEPZIOE TEJIO, UACAIBHBIA ra3; MOJEIHU CTPOCHUS
razoB, >KUIAKOCTEH M TBEPIBIX TEJI, TOUCHYHBIH 3JIEKTPUYECKUN
3apsig IpU pemeHnu GU3HYIECKUX 3a1ad;

pacriodHaBaTh PU3UICCKUE SIBICHUS (IIPOIIECCHI) U OOBICHATH
UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETHYe-
CKOM TEOPHH CTPOCHUS BEIIECTBA U SJICKTPOANHAMHUKU: PABHO -
MEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE NBHUKEHHUE, CBO-
0onHOE MajJieHHue TeJ, NBHUIKEHUE II0 OKPY>KHOCTH, WHEpPIUs,
B3auMonecTBue Ten; Auddy3nsi, OpOyHOBCKOE IBIXXEHHE,
CTPOCHHE XUAKOCTEH M TBEPABIX TEJI, U3MEHEHNE 00BEMa Te
Opu HarpeBaHUU (OXJAXKISHUM), TCILIOBOE paBHOBECHE, UCIIa-
PE€HUEC, KOHACHCANUsA, IIJIaBJICHUEC, KpUCTAJlJIU3alusi, KUIICHUC,
BJIQ)KHOCTH BO3/yXa, MOBBIIIICHHUE NaBJICHUS ra3a IIpU €ro Ha-
rpeBaHUM B 3aKPBITOM COCY/JI€, CBSI3b MEXAYy HNapaMeTpaMH CO-
CTOSIHMSI Ta3a B U30Mpolieccax; JIEKTPHU3aLMs TeJl, B3auMOJIeH -
CTBHE 3apsIIOB, JIEKTPHUUECKasI IIPOBOJUMOCTD, TEIIJIOBOE, CBE-
TOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHS TOKA;

OIIMCHIBATh MEXaHWYECKOE JIBMXXEHUE, UCIIOJB3YsI (PU3UIECKHUE
BEJIWYHUHBI: KOOPAWHATA, IIyTh, IEpEeMENIeHINE, CKOPOCTh, YCKO-
peHue, Macca Teja, CHUJIa, UMITYJIEC Tejla, KHHeTH4ecKas dHep-
rusl, IOTEHIINAJIbHAsI YHEPTHsl, MEXaHNn4YecKasl paboTa, MEXaHH! -
YecKasi MOITHOCTh; IPH OIMCAaHUU MPaBUIILHO TPAaKTOBAThH (pu-
3HYECKHUH CMBICII HUCITOJIB3YEMbBIX BCJIINYUH, UX o003HaYeHUs U
SIUHHUIIbI, HAXOAUTh (POPMYIIbI, CBI3BIBAIOIINE JaHHYIO (hu3uye-
CKYIO BEJIMUMHY C JAPYTUMH BEINYNHAMU;

OIMCHIBAaTh N3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIC
SABJICHUS, HUCIIOJIB3Yys (bI/ISI/I‘—IeCKI/IC BCJIIMYHHBI. JAaBJICHHUC rasa,
TeEMIICpaTypa, CpCAHAd KHHCTUYCCKasA SHEPIUsd XaoOTHUYCCKOTO
JBUKEHUSI MOJIEKYJI, CPEJTHEKBAaIpaTUYHASL CKOPOCTH MOJIEKY I,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsII dHEprus, padbora rasa, Kod@-
(i)I/II_[I/IeHT ITIOJIC3HOT O ﬂeﬁCTBHﬂ TCIIJIOBOT'O ABUTATECIIA, ITPU OITH-
CaHHWW NPABUIBLHO TPAKTOBATH (PU3HMYECKUI CMBICT HCHOJIb3YE-
MBIX BEJIMYMH, X 0003HAYEHUs U €IMHUIIBI, HAXOAUTH popMy-
JIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BEIUUHNHY C IPYTHMH
BEJINMYHHAM;

OIIMCHIBAaTh HM3YYCHHBIC JJIEKTPUYECKHE CBOMCTBa BEIIECTBA,
3IEKTPUIECKHE SIBJICHUSI (IIPOIECCHI) U AJIIEKTPUUIECKYIO IPOBO-
JUMOCTH Pa3JIMdHBIX Cpel, UCIOB3Ys (PU3NnIecKre BEIINIHNHBI:
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3IEKTPUYECKUN 3apsj, JJIEKTPUUECKOEe IMoJe, HaNpsKEHHOCTH
MoJIsI, MOTEHIIHAJI, Pa3HOCTh MOTEHIIMAJIOB, CUJIa TOKAa, DJIEKTPHU-
qecKkoe HampspKeHHUE, dIIeKTpudeckoe conpotusBinenue, I/JC, pa-
0oTa TOKa; NpPU ONHWCAHWM NPABHIBHO TPAKTOBaTh (DU3HUECKUN
CMBICJI HCIIOJIb3YEMBIX BEIIMYHMH, UX OOO3HAYECHUS M CAWHHUIIEI;
YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE AaHHYIO (PU3UIECKYIO Be-
JIMYUHY C APYTUMHU BEJIUUYUHAMU;

aHaJIM3UPOBaTh (PU3HUYECKHE NPOLIECCHl U SIBJICHUS, UCIOJIb3Y S
(pnznyeckre 3aKOHBI M MPUHIMOBI: 3aKOH BCEMHUPHOTO TSTOTE-
Hus, 1, II u III 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUsI MEXaHU-
YEeCKOM 3HEPTHUHU, 3aKOH COXPAaHEHHsI UMITYJIbCa, MPUHIHUN CY-
NEePHO3ULINN CHUJI, IPUHIIUII PaBHOIIPABUS UHEPHHUAJBHBIX CH-
CTeM OTCYETa; MOJICKYISIPHO-KHHETHUECKYI0 TEOPHUIO CTPOCHUS
BEII[ECTBa, ra30BbI€ 3aKOHBI, CBSI3b CpPEAHEH KUHETHYECKOU
SHEPrUM TEIJIOBOTO ABHUYKEHHUS MOJICKYJI C aOCOJIOTHOM TeMIle-
paTypoii, mIepBBIH 3aKOH TEPMOIWHAMHUKH; 3aKOH COXPaHCHUS
AJIEKTPUIECKOTO 3apsiza, 3akoH Kymnona, 3akoH Owma, 3aKOHEI
IMOCJICIOBATEIIFHOTO M IapajljIeIbHOTO COEIMHEHHs HPOBOJHU-
KOB, 3aKkoH J>)xoyisi—JIeHI1a; mpu 3TOM pa3iaudaTh CIOBECHYIO
dopmympoBKy 3aK0OHA, €TO0 MaTeMaTHIECKOE BEIPpaKCHHUE U yC-
JnoBus (TpaHUILBI, 06JIaCTH) MPUMEHUMOCTH,;

OOBSICHATH OCHOBHBIE NMPUHIHIIBI JSHCTBUS MalllWMH, TPUOOPOB U
TEXHUYCCKHUX YCTPOMCTB; pa3jiidaTh YCIOBUS UX O0€30MacCHOTO
HMCIIOJIb30BaHUsI B MOBCEHEBHOM >KU3HU;

BBITIOJTHATH YKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3NISCKUX SIBJIC-
HUM U IIPOILIECCOB C HCIIOJIBb30BAaHHUEM IMPSIMBIX M KOCBEHHBIX W3-
MEpEeHHI: IIPU 3TOM (POPMYJIIUPOBATH MMPOOIEeMy/3ajlady U TMIIOTe-
3y y4eOHOTro SKCIIEepUMEHTa; COOUpaTh YCTAHOBKY U3 MPEII0KCH-
HOT'0 000PYIOBaHMSA; IPOBOIUTE OMBIT U (POPMYITUPOBATH BHIBOJHI;
OCYHIIECTBJISATHh NpPSMbIE U KOCBEHHBIE H3MEpEHHUs (PHU3HMIECKUX
BEJIMYMH; IPH 3TOM BBIOHPATh ONTHMAJBbHBIA CIIOCO0 M3MEPECHUS
W HCIIOJB30BAaTh M3BECTHBIE METOJBI ONEHKH ITOTPENIHOCTeH H3-
MepEeHUi;

HCCJIEOBATh 3aBUCHUMOCTH MEXIy (U3NUYECKUMH BEIIMYWHAMH
C UCHOJIb30BAaHUEM IPSIMBIX U3MEPEHUM: NPU 3TOM KOHCTPYHUPO-
BaTh yCTAaHOBKY, (PMKCHUPOBATH PE3yJbTaThl ITOJy4YEHHOI 3aBHU-
CUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE Tabaui U rpaduKoOB, Je-
JIaTh BBIBOJBI IO pe3yJbTaTaM HCCIEIOBaHUS;

coburo1aTh IIpaBuia 0€301acHOro Tpy/ia IMPU NPOBEICHUN HCCIIE-
JIOBaHHUH B paMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-HCCIeI0Ba-
TEIIBCKOW M MPOEKTHOH IEATECIHHOCTH C HCIIOJIb30BaHHEM H3MeE-
PUTENBHBIX YCTPOMCTB M J1a00pPaTOpHOTrO 000PYIOBaHMS;
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11

Cce

pemiaTh pacdy&THBIE 3a/la4y C SIBHO 3aJaHHOI (pu3umyeckoil mone-
JIBIO, UCHOJIB3YS (PU3NYeCcKue 3aKOHBI U IIPUHIUIBI; HA OCHOBE
aHaJIW3a yCJIOBHS 3aJadd BBHIOUpATh (PU3NIECKYIO MOJIEIb, BBI-
NeNSATh PU3HYECKHUEe BEJIMYUHBI U (POPMYJIbI, HEOOXOIUMBIE IS
e€ pemieHus1, IPOBOAUTH PAacUETHI U OLIEHUBATH PEaIbHOCTH I10-
JIy4eHHOT'O 3Ha4YeHUs (PpU3NIecKOl BEIUYHHEI;

pemiaTh KadecTBEHHBIC 3aJayM: BBICTpAWBATh JIOTHYECKU He-
MMPOTHUBOPEYHUBYIO IIETIOYKY PACCYXJEHHH C ONOpOH Ha M3ydeH-
HbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HYECKHUE SBICHUS;
HUCIIOJIb30BAaTh IPH PEUICHUH yUYeOHBIX 3a/1a4 COBPEMEHHBIC UH-
(opmatmoHHBIE TEXHOJIOTHH IJIs IIOMCKA, CTPYKTYyPHPOBaHHUS,
WHTEpHOPETAlUH U NPEICTABJICHHS yYSOHON M HaydHO-IOIYJIsp-
HOUW mHoOpMaUU, IMOJYYSHHONH M3 pa3jIUuYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAJIM3UPOBATh MOJy4YaeMylo HH(pOpMaIIHIo;
NPHUBOIHUTE IIPUMEPHI BKJIaJga POCCUHCKUX U 3apyOC KHBIX ydé-
HBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOILECCOB OKpY-
JKaromero Mmupa, B padBuTUC TCXHUKU U TCXHOHOFI/Iﬁ;
HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (HU3UKE B MOBCEIHEB-
HOM >KW3HM 151 oOecriedeHHs] 0e30IMacHOCTH MPH OOpaIeHUH C
NpuoOpaMu M TEXHUYSCKHUMH YCTPOHCTBAMH, IJII COXPaHCHUS
3J0POBbA U COOJIIOJEHUS HOPM JKOJOTHYECKOrO IIOBEJICHUS B
OKpyXarolei cpene;

paboTaTh B TpyIe C BBIINOJHCHHUEM PAa3JIMYHBIX COLHAIBHBIX
pojlell, mIaHupoBaTh pabOTy IPYIIBI, PAallMOHAJIBHO paclpene-
JATH OOS3aHHOCTH M IUIAaHUPOBATh NESTEJIBHOCTH B HECTaH-
JapTHBIX CUTyalHsIX, aJeKBaTHO OLICHHWBATh BKJAJ KaXXIOTO H3
YYaCTHUKOB TPYIIIBI B PEIIEHUE paccMaTpuBaeMoON MPOOIEeMBIL.

Knacc

B mpounecce n3yuenus xkypca ¢puzuku 6azoBoro ypoBHs B 11 knac-
YUYEHUK HAYUYUTCH:

— JAEMOHCTPHUPOBATh Ha IpUMEpax poJib U MecTO (U3MKH B ¢op-

MHUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpaA, B Pa3BUTUU
COBPEMEHHON TEXHUKHW U TEXHOJIOTUM, B NOpakTUUYECKON nes-
TEIbHOCTH JIOAEH, IIEJIOCTHOCTh U €IUHCTBO (PUIHMYECKOU Kap-
TUHBI MUPAa;

— YYHUTBIBATh I'PAHUIIBI IPUMEHEHUS N3y4YECHHBIX (PU3UIECKUX MO-

AeJiel: TOYEeUHBbIN AJIEKTPUYECKUI 3aps, JIyd CBETa, TOUSYHbIN
MCTOYHUK CBE€TAa, sAl€pHasi MOJICJb aTOMa, HyKJIOHHas1 MOJICIb
aTOMHOTO siJipa NPH PEHICHUH (PU3NYECKUX 3a]1ad;

— pacno3HaBaTh (PU3NYECKHUE SIBJICHUS (IIPOLECCHI) U OOBSCHSTH

16

X Ha OCHOBC 3aKOHOB 3JICKTPOAUMHAMUKHN U KBaHTOBOU (1)I/I3I/IKI/II
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B3aHUMOJICHCTBUE MAarHUTOB, SJICKTPOMAarHUTHAs WHIYKIIUS,
JNeificTBHE MArHUTHOTO I10JIs HA MPOBOJHUK C TOKOM U JABUXY -
muiics 3apsa, SJIeKTPOMArHUTHBIE KOJIeOaHUsT U BOJIHBI, IIPSIMO-
JIMHEWHOE pacHpoCTpaHEHHE CBETa, OTPa’KEHUE, IPEJIOMIICHHUE,
uHTepdepeHus:, TudpaKius U IMOJISIpU3anus CBETa, TUCHEePCHUs
cBeTa; (orornekrpudeckuil 3pdexr (pororddekr), cBeTOBOC
JaBJICHUE, BOSHUKHOBEHHE JTUHEHYATOrO CIIEKTpa aromMa BOJIO-
pola, ecTeCTBEHHAsI U UCKYCCTBEHHAasI paOaKTUBHOCTb;

— ONHWCHIBATh W3yYEHHBbIC CBOWCTBaA BELIECTBa (APJIEKTPUYECKUE,
MarHUTHBIC, ONTUYCCKHE U BJICKTPOMArHUTHBIC sIBJICHUS (TIPO-
[IECChI), UCITONB3Ysl (PU3NIECKUE BSIUYHUHBI: DJICKTPUUIECKUii 3a-
psia, cuiia TOKa, SJIEKTPUYECKOE HAIPSHKEHHE, DJISKTPUUECKOe
COIPOTHURIICHUE, Pa3HOCTh MoTeHiuanos, IJ|C, padbora Toka,
WHIYKIHSI MAarHUTHOTO T10JIs1, cuiia Amriiepa, cuia JlopeHna, uH-
NYKTUBHOCTh KATYIIKU, YHEPTHUS DIICKTPUISCKOTO U MAarHUTHO -
ro IoJIeH, MeprUoa 1 YacToTa KojicOaHuil B KoJiebaTeIbHOM KOH-
Type, 3apsiJi U CHUJIa TOKA B MPOILECCE TAPMOHUYECKUX DICKTPO-
MarHUTHBIX KoJieOaHuM, (POKYCHOE PaACCTOSTHHE U ONTHYCSCKAs
CuJjia JIMH3bI; IIPU OIMHMCAaHUHU MPAaBUJIBHO TpaKTOBaThb (1)I/I3I/I‘-Ie-
CKHUM CMBICII HUCIIOJIB3YCMbIX BCIIMYUH, UX 0603Ha‘-leHI/I$I U cau-
HUILIbI;, YKa3bIBaTh (DOPMYIJIbI, CBSI3BIBAIOIINE AAHHYIO (husznde-
CKYIO BEJIMYUHY C JIPYTUMH BEIIUYUHAMU;

— ONHWCHIBATh W3yYECHHbIC KBAHTOBBIC SIBJICHUS U IPONECCHI, UC-
TIOJIb3Yys (I)I/I?;I/I‘-ICCKI/IC BCJIIMYHUHBI. CKOPOCTH JJICKTPOMArHHUT-
HBIX BOJIH, JJIMHA BOJHBI U 9aCTOTA CBETA, DJHEPTHUSI U UMITYJIbC
(oronHa, mepuo moaypacnanga, SHEPrusi CBsI3U aTOMHBIX sIAEP;
IIPU OITMCAaHUM ITPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICI HC-
IIOJIB3YEMbIX BCJIWYHH, HUX O603Ha‘-IeHI/I$[ n CAWHHUIBI;, YKa3bl-
BaTh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3NYESCKYIO BEIITUYM -
HY C APpYTUMHU BCIIMNYNHaAMU, BBIYUCIIATH 3HAYCHUC Q)HBH‘ICCKOﬁ
BCJIIMYHUHBI,

— aHaJIu3upoBaThb (i)I/I3I/I‘-IeCKI/Ie IIPOUECChI U SABJICHHS, UCITIOJIB3Y s
¢)H3I/I‘-IGCKI/IG 3aKOHBI U1 IIPUHOMUIIBI. 3aKOH BHeKTpOMaFHPITHOﬁ
HHIYKIIUH, 3aKOH OPSIMOJUHEHHOTO pacIpOCTpaHEHUs CBETA,
3aKOHBI OTPa)X€HUsI CBETAa, 3aKOHBI MIPEJIIOMJICHUS CBETa; ypaB-
HeHue DnHmTeliHa 111 doToddderTa, 3aKOH COXpaHEHUsS dHEp-
TUMH, 3aKOH COXPaHEHHsI HUMIYJbCa, 3aKOH COXPAaHEHUs DJICK-
TPHUUECKOTO 3apsifia, 3aKOH COXPaHEHHsI MAacCOBOT'O 4HCJIA, I10-
ctynatel bopa, 3akOH paJMOaKTHUBHOTO paclajna; OpU ITOM
pas3in4aTth CIOBEeCHYIO (GOPMYIUPOBKY 3aKOHA, €ro MaTeMaTH -
YECKOE BBIPAXXCHUC U yCIIOBHs (TpaHUIBI, 00JIACTH) ONPUMCHU -
MOCTH;
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— OIIpCACSATh HAIlpaBJICHHUC BCKTOPAa MHAYKIHWHU MArHUTHOTO ITOJISL

18

MIPOBOJIHUKA C TOKOM, cHiIbl AMriepa u cuiibl JlopeHua;
CTPOUTH U ONHCHIBATH U300parKeHHE, CO3/1aBaeMO€ IIIOCKUM 3ep -
KaJIOM, TOHKOH JIMH30M;

BBITIOJIHSTh 3KCIIEPHUMEHTHI 110 HMCCICIOBAHHUIO (U3NUECKHUX SIB-
JIEHWH W TPOIIECCOB C HCIIOJB30BAHMEM IMPSIMBIX M KOCBEHHBIX
U3MEPEHUH: IpHu 3TOM (QOPMYIHpPOBaATh IMpobdiaeMy/3agady W TH-
OoTe3y y4eOHOTO AKCIIEpHUMEHTa; COOMpaTh YCTAaHOBKY W3 IIPEI-
JIO)KEHHOT'O 00OpyAOBaHUsI; NMIPOBOJIUTH ONBIT U (POPMYyIUPOBATH
BBIBOJIBI;

OCYHICCTBJIATL MNPAMBIC W KOCBCHHBIC HU3MCEPCHUA (I)I/I?,I/I‘ICCKI/IX
BEJIMYWH; MPU dTOM BBIOMpATh ONTUMAIbHBIA CIIOCOO M3MEpEeHUs
1 HCIIOJIB30BaTh HU3BCCTHBIC MCTOJbl OLICHKH HOFpelHHOCTeﬁ nus3-
MEPEHMUIA;

HUCCJIEOBATh 3aBUCUMOCTH (PU3NUECKHUX BEJIIMYHMH C HCIOJIB30Ba-
HHUEM NPSMBIX U3MEPEHHUI: MMPU 3TOM KOHCTPYHPOBATh YCTAHOB-
Ky, (pukcupoBaTh pe3yibTaThl MOJYyYECHHOH 3aBHCHUMOCTH (HU3H-
YeCKHX BEJIWYMH B BUJe Tabmun M rpaduKoOB, AEIaTh BHIBOJBI
IO pe3yibTaTaM HCCJIEJOBaHUS;

co6rogaThk MpaBuiaa 0e30IIacHOTO TpyZa MPHU IPOBEISCHUH HC-
clenoBaHWl B paMKax yd4eOHOTo »J3KCHepHMeHTa, ydeOHO-HC-
CJI€OBATEIbCKOM U IIPOEKTHON JESITEIBHOCTHU C MCIOJb30Ba-
HUEM H3MEPUTEIbHBIX YCTPOMCTB M J1abopaTOpHOro o0opyno-
BaHUS;

pemiath pacdy€THBIEC 3alla4yy C SBHO 3a/JJaHHOUW (pu3mueckoill mone-
JIBIO, UCHOJIB3Ysl (PU3NUECKHE 3aKOHBI U NMPHUHIINIBI; HA OCHOBE
aHaJIn3a yCcJOBUs 3a7a4M BhIOUpATh (PU3NIECKYIO MOJIEIb, BBI-
NeNsATh PU3HYECKHUe BEJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsI
e€ penieHus1, MPOBOANUTH PACUYETHI U OLICHUBATh PEaJIbHOCTh MO~
JIy4€HHOTO 3Ha4eHUs (PU3NIECKO BEIIMIUHEI;

peiaTth KA4YC€CTBCHHBIC 3ada4du: BBICTpauMBaTh JIOTUYCCKH HE-
MIPOTUBOPEYHUBYIO 1IETIOYKY PACCYXKJEHHH C ONMOpOoil Ha M3ydeH-
HbIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHUE SBIICHUS;
HCIIOJIB30BAaTh IPH PEUICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIC UH-
(popManmoHHBIE TEXHOJIOTHH JUISI TTIOMCKA, CTPYKTYPHUPOBAHUS,
WHTEPIPETAllM U NPEACTAaBJICHUS YYSOHOW M HAYYHO-TIOIYJISIp-
HOM mMH(OpMANN, MOJIYYSCHHON M3 Pa3IUIHBIX HCTOYHHKOB;
KPUTHYECKHU aHAJIM3UPOBATh MOJydaeMyIo HH(}pOpMaIHIO;
OOBSICHATHh NPHUHIUNBI ACHCTBUS MAaIllMH, TPHOOPOB M TEXHHUYE-
CKHX YCTPOMCTB; pa3jin4aTh yCIOBHS HX OE30IIAaCHOrO HCIOJIb-
30BaHUsI B IIOBCEIHEBHON >KU3HMU;
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— IIPUBOJAMUTH NPUMEPHI BKJIaZla POCCUHCKHUX U 3apyOe>KHBIX y4é-
HBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB
OKpY>KaIoOIIero MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;

— HWCHIOJIb30BaTh TEOPETHUYECKHUE 3HAHHSI MO (PU3MKE B MOBCE/IHEB-
HOU XHU3HU I oOecrniedeHUsT OE30ITaCHOCTH MPHU OOpaIlIeHUH C
npuOopaMyl W TEXHUYECKHMH YCTPOICTBaAaMH, IJISI COXPAaHECHMUS
3I0POBbS M COOJIFOCHHUS HOPM 3KOJIOTHYECKOTO IOBEIACHUS B
OKpYy>Karolen cpene;

— paboTaTh B TpyIIIE C BHIIIOJHEHUEM Pa3jIUYHBIX COLMAJIBHBIX PO-
JIeH, TUIaHUPOBaTh paboTy TpyINbl, PallMOHAIBHO pacupencisiTh
O6ﬂ3aHHOCTI/I U TUIaHUpOBaATh ACATCIIBHOCTb B HECTAaHAApPTHBIX
CUTyalusAX, aA€KBATHO OLICHHUBATH BKJIAJ KaXAOro M3 y4dYaCTHHU-
KOB T'PYIIBI B PEIICHUE pacCMaTpUBaeMOil MPOOIEeMEIL.
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COZEPYAHME YYEBHOIO MPEAMETA «®U3UKA»
(BA30BbI YPOBEHb)

10 Knacc
PA3QEN 1. ®U3NKA N METOAbl HAYYHOIO MO3HAHUA
CDI/ISI/IKa — HaYKa o npnpone. HaquLIe METOAbI ITO3HAHUA Opr-

Jkarolero mupa. Posib 3KcnepuMeHTa U TEOpHUH B IIpoIecce MOo3Ha-
HUSI TIPUPOJIbI. DKCIIEPUMEHT B (DU3HUKE.

MonenupoBaHue GUZNYSCKUX SIBICHUH U npoieccoB. HayuHbre
runore3bl. PU3ndecKue 3aKOHbI U TeOpUH. ' paHUIIBI TIPUMEHUMO-
ctH (pu3ndyeckux 3aKoHOB. [IpUHIUIT COOTBETCTBUSI.

Ponp u mecto puzuku B GOpMHUPOBAaHHM COBPEMEHHOW HAY4YHOM
KapTHUHBI MHpa, B MIPaKTHYESCKON eI TeIbHOCTH JIFOICH.

demoncmpayuu

1. AHanoroBbsle U HUMPOBBIE U3MEPUTEIbHBIE MPHUOOPHI, KOM-

ObIOTEPHBIC JaTYHUKU.

PA3JEN 2. MEXAHUKA
Tema 1. KuHematuka

Mexanndeckoe nBMWKEHUE. OTHOCHTEIBHOCTh MEXaHUYSCKOTO
nBmwxkeHus. Cucrema orcuéra. Tpaekropusi.
ITepemerienne, CKOpPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKO-
POCTh) U YCKOPEHHE MaTePUAIbLHONW TOYKH, UX IPOCSKIMU HA OCH CHU-
cTeMbl KoopauHat. Clio)KeHHe IepeMENISHU U CII0KSHHUE CKOPOCTEH.
PaBHOMEpHOE M pPaBHOYCKOpPEHHOE IIPSIMOJIMHEHHOE IBHKCHUE.
I'paduku 3aBUCHUMOCTHA KOOPJMHAT, CKOPOCTH, YCKOPCHHUSI, IyTH
U IepeMeENICHUsI MaTepHUAITbHON TOYKH OT BPEMCHH.
CBo6onHOE mmageHue. Y CKOpeHHue CBOOOJHOTO MaJICHUS.
KpuBonuneiinoe nBuxeHue. [[BukeHue MaTepualibHOW TOUKHU MO
OKPY>KHOCTH C IIOCTOSIHHOW IO MOZAYJIIO CKOPOCTBIO. YTJIOBasl CKO-
pocTh, nMuHEWHass ckopocTh. Ilepnom m yactoTa oOpameHus. LleH-
TPOCTPEMHUTEIBHOE YCKOPCHUE.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: Criu-
JIOMETp, IBMKCHUE CHAPSIJIOB, IICITHBIC U peMEHHBIC NIepeIadu.
Hdemoncmpayuu
1. Monenb cucTeMBbI OTCYETA, WLTIOCTPAIUSI KHHEMAaTHICCKUX
XapaKTEPUCTHUK JIBUIKCHUSI.

2. IIlpeoOpa3oBaHuEe ABMXKCHHUU C UCIIOJIL30BAHUEM IPOCTBHIX Me-
XaHU3MOB.

3. I[lageHue Tesn B BO3AYyXE U B PA3pEKECHHOM IMPOCTPAHCTBE.
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4. HabGxroneHve ABUYKEHHUS Tejia, OPOIIEHHOTO M0JT yIJIOM K I'o-
PHU30HTY U TOPHU30HTANBHO.

5. Usmepenune ycKopeHHsT CBOOOTHOTO ITaJICHUS.

6. HampaBineHne CKOPOCTH MPH IBIHKEHUH MO OKPY>KHOCTH.

Yuenuueckuii 3xcnepumenm, nadéopamopHvie padbomol

1. 3ydyeHne HEpaBHOMEPHOTO ABWIKCHHS C LIEIBIO ONPEACICHUS
MIHOBEHHOM CKOPOCTH.

2. HccnenoBaHne COOTHOWICHUSI MEXIY ITyTSIMH, NPOHWICHHBIMHA
TEJIOM 3a MOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEKYTKH BPEMEHU
IIpU PaBHOYCKOPEHHOM JBHXKE€HHUHU C HAa4YaJIbHON CKOPOCTHIO,
paBHOM HYJIIO.

3. M3yuyeHue OBUIKECHUS IIApPHUKa B BSI3KOW YKUJIKOCTH.

4. V3yuyeHue ABHIKEHHUS Tejla, OpOIISHHOTO TOPHU30HTAJILHO.

1

TeMa 2. ilnHaMuka

IIpunuun orHocutensHocTU ["anunes. [lepBeiit 3akoH HeroToHA.
HNHepumnansHbIE CHUCTEMBI OTCUETA.

Macca Tena. Cuna. IlpuHuun cynepno3uuuu cuil. Bropoil 3akon
HreroTona nist MmatepuanbHOU Touku. Tperuit 3akoH HeroToHa niis
MaTepHaJIBHBIX TOYEK.

3akoH BceMupHoOro TsroreHus. Cuia Tspkectu. IlepBas kocMu-
qecKasi CKOPOCTh.

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

Tpenue. Bunsl TpeHusa (IIOKOs, CKOJIBXEHHs, kKaueHHs). Cuna
TpeHus. Cyxoe TpeHne. Cuiia TpeHHsI CKOJIBKEHUS U CHUJIAa TPESHUS
nokosi. Koadppunuent tpenns. Cuiia CONpOTUBICHUS TIPU IBUKE -
HUU TeJjla B )KHUJIKOCTH HJIH Ta3e.

ITocTtymaTenpHOE U BpallaTeJIbHOE IBHKEHHE aOCOIIOTHO TBEPIO-
ro Tena.

MOMEHT cuJIbI OTHOCHUTEJIBHO OCH BpalleHus. l[linedo cuibl. Yc-
JIOBHSI paBHOBECHsI TBEPAOTO Teuna.

Texnuueckue ycmpoucmea u npaKkmuiecKkoe npumeHnerue: moma-
MIUOHUKH, IBH)KEHNE NCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu

1. SIBneHWE WHEPIINH.

2. CpaBHEHHE MacC B3aMMOJICHCTBYIOIIUX TEJI.

3. Bropoii 3akon HproToHa.

4. IamepeHue CHil.

1 3nmecy W manee MPUBOAMTCS PACHIMPEHHBIM IEpeYeHb  JTaGOPATOPHBIX
paboT M OmBITOB, U3 KOTOPOTO YUYHTEIb JIeJlaeT BBIOOP IO CBOEMY ycC-
MOTpeHHIO ¢ yuéToM BeIOpanHoro Y MK u umeronierocsi o0opyaoBaHusl.
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5. Cnoxenwne cui.

6. 3aBHUCHUMOCTb CHJIBI YOPYTOCTH OT JaedopMaluu.

7. HeBecomocTh. Bec Terma mpu yCKOpEeHHOM IoabEéMe W majie-
HHUU.

8. CpaBHEHUME CHUJI TPEHUS MOKOsI, KAUEHUSI U CKOJIb>KECHHUSI.

9. VcnoBust paBHOBecusl TBEPIOTO Teila. BUIObl paBHOBECHSI.

Yuenuueckuii 3xcnepumenm, n1a6opamopusie padomast

1. U3zyueHnue OBWXEeHUs Opycka MO HAKJIOHHOMN ITIOCKOCTH.

2. HNccnenoBaHne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B OPYXHHE W PE3NHOBOM oOOpasle, OoT UX AedopMaIluu.

3. HccnenoBanue ycioBuil paBHOBECHS TBEPAOIro Teyla, NUMEIOIIe-
TrO OCh BpaICHUS.

Tema 3. 3aKkoHbl cOXpaHeHMA B MeXaHMKe

NMnynbc mMaTtepualbHOM TOYKHM (TEda), CHCTEMBl MaTepHaIbHBIX
TO4YeK. IMITyIbC CHIIBI M1 UI3MEHEHHE NMITyJIbca Tejla. 3aKOH coXpa-
HCHUsI UMITYyJIbCa. PeaxkTuBHOE ABHU>KCHUC.
Pabota cuibl. MOIHOCTB CHIIBI.
Kunerunueckas sHeprust MmarepualibHoM Touku. Teopema 06 u3-
MEHEHHUU KHHETUYECKOUN OHCPIHUHU.
IlorennuanpHas sHeprus. lloTeHnuanpHas YHEPrus yrpyro ae-
(opmupoBanHO npyxuHbl. [loTeHIMaNbLHAsA HEPTHs Tejla BOIW3H
MOBEPXHOCTH 3€MJIH.
I[NoTreHnuanpHbIE W HENOTEHIMAJIbHbIE CUIBI. CBsI3b pabOTHI He-
IIOTECHIMAJIBbHBIX CHUJI C UBMCHCHHUCM MEXaHU4YEeCKOM OHEPTUU CUCTEC-
MBI TeJI. 3aKOH COXPaHEHHUs] MEXaHHYEeCKOH IHEpruH.
VYnopyrue u Heynpyrue CTOJIKHOBEHMUS.
Texnuueckue ycmpoticmea u npakmuueckoe npumeHeHue:. BO-
AOMET, KONEP, NPY>KUHHBIN UCTOJIET, ABUKCHUE PAKET.
Hdemoncmpayuu
1. 3akoH coXpaHEHHs] UMITyJIbCa.
2. PeakTUBHOE OBUIKEHUE.
3. Ilepexoa NOTEHIMAILHOW PHEPTUM B KUHETHYECKYIO U o0Opart-
HO.

Yuenuueckuii 3xcnepumenm, nadoopamopmusie padoomul

1. Nzydenne abCONIOTHO HEYNPYTOro yjaapa ¢ HOMOIIBIO JBYX
OJWHAKOBBIX HUTSHBIX MasiTHUKOB.

2. UccnenoBaHue CBsI3M pabOTHI CHIIBI C U3MEHEHHEM MeXaHW4e-
CKOHl DHEpruM Tejla Ha MNPHUMEPE PACTSHKCHHUS PE3NWHOBOIO
KTyTa.
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PA3AEN 3. MOJIEKYIAPHAS OU3MKA N TEPMOANHAMUKA
Tema 1. OCHOBbI MONIEKYIAPHO-KMHETUHECKOM TEOPUM

OCHOBHBIC TIOJOXXE€HUSI MOJEKYJISIPHO-KHUHETUYECKONW TEOpHUHU
U UX OmbITHOE oO0ocHOBaHUe. BpoyHoBckoe aBmxkenwue. Juddysus.
XapakTep ABUXKEHUS U B3aUMOJIEHCTBUS YacTHUll BeulectBa. Moae-
A CTPOCHHS Ta30B, XKHUJIKOCTEH MW TBEPIABIX TEII U OOBSICHEHUC
CBOMCTB BelleCTBa Ha OCHOBE dTUX MoJeiel. Macca u pazMepbl MO-
nexyn. KommaectBo BemectBa. [TocTossHHast ABorampo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenHue. lllkana
temneparyp Lenscus.

Mopens npeanpHOTO Taza. OCHOBHOE ypaBHEHHE MOJCKYJSPHO-
KHUHETHYECKON TEOpHUH HAcalbHOTO ra3a. AOCOJIIOTHAsT TeMIlepary -
pa Kak Mepa cpemHeld KHHETHYSCKOW SHEepPTHUH TEIJIOBOTO IBHKE-
HUs dacTtull raza. lllkana temmeparyp KemsBmHa. ["azoBblie 3aKko-
Hbl. YpaBHeHue MeHaeneeBa—Kianeiipona. 3akoH JlanpToHA.
W3omnporiecchl B U€albHOM ra3e C MOCTOSHHBIM KOJHUYECTBOM Be-
mecTBa. [ padudueckoe MpencTaBICeHHE H3OMPOIIECCOB: H30TEpMa,
n3oxopa, uzodbapa.

Texnuueckue ycmpouicmea u npakmuieckoe npumMeHeHue: Tep-
MoMeTp, bapomeTp.

demoncmpayuu

1. OmubIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BEIECTBA,

doTorpaduu MoJICKyJT OpraHUYECKUX COCIUHCHHU.

. OnpiThl 110 M Yy3UN KUAKOCTEH U ra3os.

. Monens OpOYHOBCKOTO JIBHMKEHHUS.

. Mogens onsiTa UlTepHa.

. OOBITHI, JOKA3bIBAIOIINE CYIISCTBOBAHUE MEXMOJIEKYJISIPHOTO

B3aUMOJICHCTBUS.

. Mopens, uiumrocTpupyomnias Npupoay AaBJICHUS ra3a Ha CTEH-

KM cocya.

7. OTBITHI, WILTIOCTPUPYIONINE YPaBHEHHUE COCTOSHUS HACaJIbHO-
ro rasa, U30IPOIIECCHI.

Yuenuueckuit 3xcnepumenm, nadopamopHsle padomot

1. Onpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATE Ha OCHOBE
n3MepeHnit 00bEMa KOMHATHI, JaBJICHUS U TeMIIepaTyphbl BO3-
ayxa B HEH.

2. NccnenoBanue 3aBHCHMOCTH MEXKIY ITapaMeTPaMH COCTOSHUS
pa3pe’KeHHOoTo rasa.

A wWN

(9]

Tema 2. OcHOBbI TEpPMOANHAMMKM

TCpMOﬂI/IHaMI/I‘ICCKaﬂ CHUcTcMma. BHyTpeHHHSI SHEprusd TECPpMOIAU-
HAMHYECKOM CHCTEMBI M CcOcOObl €€ m3MeHeHus. KomnuuecTtBo Te-
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IUIOTEl ¥ paboTta. BHyTpeHHsIsI SHEpPrusi 0JJHOATOMHOI'O MJI€AJIbHOTO
raza. Bunel Temonepenauu: TENIONPOBOIHOCTb, KOHBEKIIUS, W3-
JIydeHHe. YOenbHas TEIIOEMKOCTh BemecTBa. KonndecTBo Temno-
TBHI IIPU TeTJIONEepeaade.
IMTousitne 06 anmadatHoM miporiecce. IlepBEIil 3aKOH TepMOUHA-
MUKH. [IpuMeHeHne NepBOro 3aKOHa TEPMOIMHAMHUKHA K H30IIPO-
neccam. I'paduueckast mHTEpIIpeTanist padbOTHI ra3a.
Bropoi#i 3akoH TepmMommHaMUKH. HeoOpaTHMOCTH HpOIECCOB B
MpUpOJIE.
Tennossle MamuHbl. IIpUHIUNBI OEHCTBUS TEIUIOBBIX MaAaIIlHUH.
I[IpeoOpa3oBanus Hepruu B TeruioBbIX MammuHax. KIIJ] TenmoBoit
mamuHbl. [{ukn Kapao u ero KITJl. Dxonxorudeckue mpoOIeMbl Te-
II0PHEPreTUKH.
Texnuueckue ycmpoticmea u npaKkmuieckoe npumeHeHue: IBU-
raTesb BHyTPEHHET O CrOpaHusl, OBITOBOH XOJIOAUIILHUK, KOHIUIIN-
OHeEp.
Hdemoncmpayuu
1. VI3MeHeHHe BHYTPEHHEH 3HEpPruu Tejla IPHU COBEPIICHUH pa-
OOTBI: BBUIET NMPOOKM M3 OYTBUIKH IOJ NEHCTBHEM CHXXATOTO
BO3JyXa, HarpeBanue s¢upa B JIATYHHOU TpyOke myTéM Tpe-
HUs (BUJAEOJISMOHCTpAIIHS).
2. IamMeHeHne BHYTpPEHHEH >3HEpruM (TemMmepaTrypsl) Tejla IpH
Teronepenaye.

3. OmbIT o agnabaTHOMY pPAcCHIMPEHUIO BO3ayXa (OMBIT C BO3-
AYIITHBIM OTHUBOM).

4. Monenu mapoBO¥l TypOWHBI, ABUTaTelsi BHYTPEHHETO cropa-
HUsI, pEaKTUBHOTO JIBUTaTEIs.

Yuenuueckuii 3xcnepumenm, nadbopamopmuvie padoomut

1. 3mepeHue yaeabHOM TEIIIOEMKOCTH.

Tema 3. ArperaTHble COCTOAHMA BeLLECTBA.
®da3oBble nepexoabl

I[TapooOpa3oBanue u koHAcHCcanus. Mcriapenue u kunenue. AG-
COJIIOTHAsi U OTHOCUTEJIbHAsI BJIA)KHOCTh Bo3ayxa. HaceliieHHBIH
nap. YJIenpHas TeIuioTa mapooOpa3oBaHUs. 3aBUCUMOCTH TeMIIepa-
TYpbl KUOEHUSI OT JABJICHUS.

Teépmoe Teno. Kpucramnmunueckue n amMmop@dHbIE Tena. AHU30TPO-
nusi CBOUCTB KpucTaJuioB. JKuakue kpuctamibl. CoOBpeMeHHbIE Ma-
Tepuanbl. [lnaBienue u kpuctamiM3anusi. Y eabHasl TeIuioTa MnjaB-
neaust. CyomumManusi.

VYpaBHeHHE TEIIOBOTO OallaHca.

Texnuueckue ycmpoucmea u npaKkmuuyeckoe npumerneHue. TU-
TPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIHUH I1OJIYYEHUS CO-
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BPEMEHHBIX MaTEepHaJIOB, B TOM 4YHCJIE€ HaHOMAaTECpHAJIIOB, U HAaHO-
TEXHOJIOTHH.

Hdemoncmpayuu

1. CpoiicTBa HacCBHIIICHHBIX MapOB.

2. Kunenue npu NOHWKEHHOM JIaBJIICHUU.

3. CnocoObl U3MEpEeHHUsl BIAKHOCTH.

4. HaOnroneHne HarpeBaHUs WU IUIABJICHUSA KPHUCTAJIIMIECKOTO

BEILIECTBA.

5. JlemoHCTpanus KpUCTAIIIOB.

Yuenuueckuii 3xcnepumenm, n1a6opamopusie padomaslt

1. smepeHNE OTHOCHUTEIBHOMN BIIQ)KHOCTH BO3IyXa.

PA3LEN 4. SNEKTPOANHAMUKA
Tema 1. dnexTpocraTuka

DrexTpusanus Teld. DISKTPUUISCKUN 3apsa. JIBa Buga 3IeKTpu-
YeCKUX 3apsAnoB. [IpOBOOAHUKH, TUIJICKTPUKH U MTOJTYIPOBOIHUKH.
3aKOH COXpaHCHUS DJICKTPUUCSCKOTO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouedHsIi 251eKTpU-
YeCKUH 3aps. DISKTpUUIecKoe Tojie. HampsikEHHOCTD deKTpude-
ckoro 1oJisi. [IpuHOHUT CYTIEPIIO3UIHH IISKTPUISCKUX mojaei. JIu-
HUH HAIPSHKEHHOCTHU SJIEKTPUYECKOTO ITOJIS.

PaboTa cuit ajiekTpocTaTudeckoro 1moJjisi. [loreHnuan. PasHocTs
noTeHOUaIoB. [IpOBOMHUKHA W OUAJIEKTPUKHA B DICKTPOCTATHYEC-
CKOM TI0JIe. JIMaJIeKTpudecKasi MPOHUIIAEMOCTh.

DnexkTpoéMkocTh. KoHaeHcaTop. DNEeKTPOEMKOCTh TIIIOCKOTO KOH-
JICHCaTOopa. DHEPrus 3apsDKeHHOTO KOHAeHcaTopa.

Texnuueckue ycmpoucmea U NpAKMU4YecKoe NpuUMeHeHUue.
3JIEKTPOCKOII, IJIEKTPOMETP, FIEKTPOCTATHYECKAs 3aIllNTa, 3a3eM-
JIEHHE JJICKTPONPUOOpPOB, KOHJAEHCATOP, KONMHUPOBAaJbHBIN armnapar,
CTpYHHBIN OPUHTEDP.

Hdemoncmpayuu
. YCcTpOHCTBO M NPUHIIUI A€UCTBUS 3JIEKTPOMETpPA.

. BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEII.

. DJIEKTpUYECcKOe NOoJIe 3apsHKEHHBIX TEJl.

. IIpOBOAHUKYN B BJIEKTPOCTATHYECKOM IIOJIE.

. DJIexkTpocTaTudecKas 3ammuTa.

. JI3NEeKTPUKHU B DIIEKTPOCTATUIECKOM MOJIE.

3aBHCHMOCTE 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT
IUIOMIATU TUTACTHUH, PACCTOSHHUS MEXIY HUMH U JTUIJICKTPH-
YEeCKOM MPOHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOrO KOHJIEHCATOpa.

Yuenuueckuit sxcnepumenm, nadopamopHsle padoomot

1. 3smepeHue 3JIeKTPOEMKOCTH KOHIEHCaTOpa.

NoOUAWNR
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Tema 2. MTOCTOAHHbIM 31EKTPUYECKUM TOK.
ToKuM B pas/IMyHbIX cpeaax

DIEeKTPUIECKUN TOK. YCJIOBHS CyIIECTBOBAHMS BIECKTPUIECKOTO
Toka. Mctounuku Toka. Cuina toka. ITocTOSSHHBIN TOK.

Hanpsoxkenue. 3akon OMa a1 ydyacTKa LETH.

DONIeKTpHUYECKOE CONPOTUBICHUE. Y IEJIBHOE CONPOTHUBJIICHHUE Be-
mecTBa. IlocimenoBaTrenbHOE, MapanaeabHOE, CMEIIAHHOE COEIHUHE-
HHE NMPOBOJHUKOB.

Pabora siekTpuueckoro toka. 3akoH J[koyms—Jlenna. Momr-
HOCTbB DJIIEKTPUYECKOTO TOKA.

OJ1C u BHYTpEHHEE CONPOTUBJIEHNE UCTOUYHMKA TOKAa. 3akoH Oma
TS TOMHOM (3aMKHYTOM) snekTpudeckoii nenu. Koporkoe 3amMbI-
KaHUHe.

ONeKTpoHHas NOPOBOAUMOCTE  TBEPABIX  METaIJIOB. 3aBHUCH-
MOCTh COIIPOTHUBIICHHMS METAJJIOB OT TeMIilepaTypbl. CBepXHIpoOBO-
JUMOCTb.

DOnekTpudyeckuii ToOk B BakyyMme. CBOMCTBa AJIE€KTPOHHBIX ITyd-
KOB.

IMonynpoBoguukn. CoOCTBEHHass W NIpPHUMECHas IIPOBOJUMOCTH
noxynpoBoOHUKOB. CpolicTBa pP—N-nepexona. IlomynmpoBogHUKO-
BBI€ TIPUOOPHI.

DIeKTPpUYEeCKU TOK B pacTBOpax M paciuiaBax SJIEKTPOJIHUTOB.
DIEeKTPOJIUTUYECKAs] TUCCOHUAIINS. DISKTPOIU3.

DJIeKTpUIeCKN TOK B razax. CaMOCTOSITeJIbHBIA U HECAMOCTOSI-
TeJIbHBIN pa3psan. MouHus. Ilnazma.

Texnuueckue ycmpoucmea u npaKkmuideckKkoe npumeHeHue:. aM-
HNepMETP, BOIBTMETP, PEOCTAT, HCTOYHUKH TOKA, JIEKTpOHArpeBa-
TeJIbHBIE NPHUOOPHI, JIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP
COMPOTHUBJICHUS, BAKYYMHBIH JIMOA, TEPMHUCTOPHI U (hOTOPEIUCTO -
PBI, HOJYIPOBOAHUKOBBIN JUOJ, rajJlbBaHUKA.

Hemoncmpayuu

1. M3mMepeHne CUIIBI TOKA U HANPSIKCHUS.

2. 3aBUCHUMOCTh COINPOTHUBIICHUS IHJIUHIPUYSCKUX MPOBOJIHH-
KOB OT JUIMHBI, TLIOIIAAH ITOTIEPEYHOTO0 CEYCHUS U MaTepH-
ana.

CMenraHHOE COeTUHEHHE MPOBOTHUKOB.

ITpsimoe m3mepenne DJ]C. KopoTkoe 3aMBIKaHHE TaJIbBaHUUE-
CKOTO 3JIEMEHTA U OLI€HKAa BHYTPEHHETO COMPOTUBJICHUSL.
3aBHUCHUMOCTh CONPOTHUBICHUSI METAJJIOB OT TEMIIEPATypHI.
ITpoBOAUMOCTE 3IEKTPOJIUTOB.

HckpoBoii pa3psa U MpoOBOAUMOCTH BO3/IyXa.
OZHOCTOPOHHSSI IPOBOAUMOCTD JUOMA.

Hw

NG
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Yuenuueckuii Ixcnepumenm, nadéopamopmusie padoomul

1. V3yyeHue CMEIIAHHOTO COCIWHCHHS PE3UCTOPOB.

2. N3mepenne DJIC uCTOYHHKA TOKA U €r0 BHYTPEHHErO COIIPO-
TUBJICHUSI.

3. HabGmrogenne »IIeKTpOoJIH3a.

MEXMPEAMETHbBIE CBA3N

N3yuyenue kypca ¢usuku O0azoBoro ypoBHs B 10 kiacce ocy-
IIECTBJISIETCS C YUYETOM COJIEpKATEIBHBIX MEXXIIPEAMETHBIX CBSI-
3¢ ¢ KypcaMHW MaTeMaTHKH, OHOJIOTHH, XHMHH, Treorpaduul H
TEXHOJIOTHH.

Mesicnpeomemmunie HOHAMUA, CEAZAHHBIE C UYUECHUEM
Memoo06 HayUHOo20 ROZHAHUA: SIBIICHUE, HAYYHBIH (paKT, THIIO-
Te3a, (pu3ndeckasi BeIU4YHUHA, 3aKOH, TeOpUsl, HaOII0AeHUE, IKCIIe-
PHUMEHT, MOJIEJIMPOBAaHHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelLIceHUE CUCTEMbl YPAaBHEHUW; JIMHEWHAas
¢ysKIUS, Mapaboia, TunepOoia, UX TrpaUKA U CBOWCTBA; TPHUTO-
HOMeTpHYecKkrne (YHKIWH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHICHC;
OCHOBHOE TPHUTI'OHOMETPHYECKOE TOXXIASCTBO; BEKTOPHI U HX IPOEK-
IIUM Ha OCH KOOPAMHAT, CJIOKESHHUE BEKTOPOB.

Buonozua: mexaHndecKkoe ABMIKEHHE B KUBOMW mpuponae, nud-
(dy3us, ocMoc, TEII00OMEH >KUBBIX OPTaHU3MOB (BHUIBI TEIJIOIEpe-
Jlavy, TEIUIOBOE PaBHOBECHE), IJICKTPUYECKHE SIBJICHUSI B JKUBOM
IpUpOJIE.

Xumuna: NUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHUE aTOMOB
U MOJIEKYJI, MOJIb BEIleCTBa, MOJISIPHAsI Macca, TeIUIOBbIe CBOMCTBaA
TBEPABIX TEJI, )KUAKOCTEH U ra3oB, dJIEKTPUUYECKHE CBOMCTBa Me-
TaJUIOB, 3JIEKTPOJIUTHYECKAsA AUCCOLUMALNS, TaJIbBAHUKA.

T'eozpagpun: Bna>kHOCTH BO3IyXa, BETpPHI, OapoMeTp, TE€pPMO-
MeTp.

Texnonozua: npeoOpa3zoBaHUE ABHIKECHUH C HCIOJB30BAHUEM
MEXaHU3MOB, Y4ET TPEHUSI B TEXHHUKE, NOAUINITHUKH, UCITOJIb30Ba-
HUE 3aKOHa COXpPaHEHWs HMITyJbca B TEXHHKE (pakeTa, BOJTOMET
M T. [1.), ABUTaTEJIb BHYTPEHHEI O CrOpaHusl, ITapoBasi TypOHuHa, ObI-
TOBOW XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN MOJIyYEHHUS CO-
BPEMEHHBIX MaTepHaJioB, B TOM YHCJIE HAHOMAaTEepHalIOB, 1 HAHO-
TEXHOJIOTHH, dJIEKTPOCTATHYECKasl 3allNTa, 3a3€MJICHUE DIJICKTPO-
npubOpOB, KCEPOKC, CTPYHHBIH MPUHTEp, dJIEKTpOHArpeBaTesbHbIC
OpuOOPkI, SJIIEKTPOOCBETUTEIILHBIE IPUOOPEHI, TaJIbBAaHUKA.
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PA3JEN 4. SNEKTPOANHAMUKA
Tema 3. MarHuMTHoe nose. DNEKTPOMArHMTHAA MHAYKUMA

ITocTostHHBIE MarHUTHL. B3anmoneicTBHe MOCTOSSHHBIX MATHUTOB.
MarautHoe nojse. Bektop MarHuTHONW mHAyKuuu. I[lpuHnun cynep-
NO3UILIUY MarHUTHBIX nojied. JImann marHuTHOM mHAyknuu. Kap-
TUHA JUHUN MarHUTHOW MHAYKIIMU MOJIsI IOCTOSSHHBIX MarHUTOB.

MaruutHoe nose npoBoaHuKa ¢ TokoM. KapTuHa TuHUNA MHOYK-
UM MarHUTHOI'O IOJS JJIMHHOIO MNPSIMOTO MPOBOJHHUKA U 3aMKHY -
TOTO KOJBIIEBOTO NPOBOJHHKA, KaTymIKd ¢ ToOkoM. OmeIT Dpcrena.
B3aumonelcTBue IpOBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ MOOyJib U HampaBJIEHUE.

Cuna Jlopenua, e€ MoayJib U HamlpaBJieHue. JBHKeHHEe 3apsHKeHHO U
YacTULBI B OJHOPOJHOM MarHuTHOM noJje. Padora cunsl Jlopenua.

SIBneHue 3J€eKTpOMarHUTHOM HMHAYKLUU. IIloTOK BekTopa mar-
HUTHON mHAyKnuu. DJIC mHAyKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun dapanesi.

BuxpeBoe snexkrpudeckoe mnosue. JC MHAYKIUN B NPOBOJHUKE,
JBYDKYIEMCS IOCTyNaTeIbHO B OJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykruBHoCTh. SIBNeHne camouHAyKuuu. IJC caMOUMHIYKIHUH.

DOHeprusi MarHUTHOTO MOJISI KaTYHIKH C TOKOM.

DJIEeKTPOMAarHUTHOE TOJIE.

Texnuueckue ycmpoiucmea u npaKmuieckKkoe npumeHeHue. I0-
CTOSIHHBIE MArHUTHI, 3JI€KTPOMATrHUTEI, 3JIEKTPOIBUTaTEIb, YCKO-
pUTENIN 3JIEeMEHTAPHBIX YacTHIl, MHAYKIIMOHHAS M€Yb.

emoncmpayuu
. OnobIT Dpcrena.

. OTKJIOHEHHE PJIEKTPOHHOIO NyYKa MAarHUTHBIM I1OJIEM.

. JIMHNM MHAYKIMN MarHUTHOTO MOJIA.

. BzaumogaeiicTBue AByX MPOBOJHUKOB C TOKOM.

. Cuna Ammnepa.

. HelictBue cunbl JIopeH11a Ha MOHBI JICKTPOJIUTA.

. SIByieHue 3JIEKTPOMarHuTHOU UHIYKIIUH.

. IIpaBuio Jlenua.

. 3aBucumocts D/JIC MHAYKOIUH OT CKOPOCTH H3MEHEHHS Mar-
HUTHOTO MMOTOKA.

10. sSIBneHne caMOUHIYKIIVH.

Yuenuueckuit 3xcnepumenm, nadopamopHsle padomot

1. Mi3ydyeHne MarHWTHOIO IOJISI KaTyIIKH C TOKOM.

2. UccnenoBanue ASUCTBHUSI IMOCTOSIHHOIO MarHUTa Ha PaMKycC

TOKOM.

3. HUccnenoBaHue sIBJICHUS 2JIEKTPOMAarHUTHOW MHIYKIIHH.

OCO~NOUA,WNER
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PA3JEN 5. KOJIEBAHUSA W BOJIHbI
Tema 1. MexaHU4YeCKMEe M INEKTPOMArHMTHbIe KonebaHua

KonebarensHass cucrema. CBOOOJHBIE MEXaHUYECKHE KOJieOa-
Hus. ['apmonndeckue konedanwus. [lepmon, gacTtora, amMIuIuTyna
u ¢dasza xosnebanuii. [Ipy>XKUHHBIIH MasiTHUK. MaTeMaTH4ecKuii Ma-
SITHUK. YpaBHEHHE TapMOHHYECKHX KoJjeOaHuii. IlpeBpamicHue
SHEPTUH NPU TAPMOHUYIESCKUX KOJICOaHUIX.

KonebarensHBI KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIE-
OaHUSI B MJICaJILHOM KO0JIeOATEIbHOM KOHTYpE. AHAJIOTHS MEXIY
MEXaHU4YEeCKUMH U JIEKTPOMarHUTHBIMH KoJieOaHuIMHu. Dopmyiia
TomcoHa. 3aKOH COXpaHCHUS YHEPTrUH B HJICAITBHOM KoJieOaTels-
HOM KOHTYpe.

[IpencraBieHne o 3aTyXalIIUX KoJieOaHUSIX. BhIHYXI€HHBIE Me-
XaHWUYeckrue KojebaHus. Pe3oHaHc. BEBIHYXIIGHHBIE BIIEKTpOMAr-
HUTHBIC KOJICOaHMUsI.

ITepemennsblii Tok. CHHycOUIANBHBIM INEpeMEHHBIH TOK. Mol-
HOCTh EPEMEHHOTO TOKa. AMIUTUTYJHOE U JICUCTBYIOIIee 3HAYCHUEC
CHJIBI TOKAa W HAMPSHKCHUS.

Tpaucdopmarop. IIpousBoacTBo, nepenaya U NOTPEOJICHHUE DIICK -
TPUYECKON PHEPTUH. DKOJOTHYECKHE PHUCKH HPHU IIPOU3BOJICTBE
aneKTpodHeprun. KyapTypa HCHOIB30BaHUSA 3JICKTPOIHEPTHHA B TO-
BCEJIHEBHOM KU3HU.

Texnuueckue ycmpoucmaea u npaKkmuiyeckoe npumeHeHue. dJIeK-
TPUYECKHUU 3BOHOK, TEHEPATOp MEPEMEHHOTO TOKA, JIMHHUH SJICKTPO-
nepenad.

emoncmpayuu

1. HccrenoBaHue mapaMeTpOB KoJIeOaTEIIbHON CHUCTEMBI (TIpy-

KUHHBIW UJIM MaTeMaTUIeCKUH MasTHUK).

. HaGmonenne 3aTtyxarommux KoJaeOaHUIA.

. UccnegoBanne CBOWMCTB BBIHYKIACHHBIX KOJIeOaHMH.

. HaGmonenne pe3onanca.

. CBOOOIHBIEC PIIEKTPOMAarHUTHBIC KOJICOaHMUS.

. OcumiuiorpamMmel (3aBUCUMOCTH CHUJIBI TOKA M HAIIPSDKEHUS OT
BPEMEHM) JJIs1 BJISKTPOMATrHUTHBIX KOJIeOaHHH.

7. Pe3oHaHC TIpU MOCIEAOBATESIILHOM COSTMHEHHUH PE3UCTOpa, Ka-

TYLWIKHA UHAYKTUBHOCTH U KOHJIEHCATOpPAa.

8. Moaenb JUHUM BJIEKTpONepesadu.

Yuenuueckuit 3xcnepumenm, nadoopamopHsle padomot

1. VMccnemoBanue 3aBUCUMOCTH MEPHUOJIa MAJIBIX KOJEOaHUM Ipy-
3a Ha HUTU OT JJIMUHBI HUTU U MAacChl rpysa.

2. HccnenoBanue NepeMEHHOr0 TOKa B IEIH U3 ITOCIEI0BATEINb-

HO COeOWHEHHBIX KOHJACHCATOpa, KaTyIIKH M pE3ucTopa.

OO, WN
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Tema 2. MexaHU4YeCKMEe U I1IeKTPOMArHUTHbIe BOJIHbI

MexaHn4yecKkue BOJIHBI, yCI0BUs pacnpocTpaHenus. Ilepuon. Cko-
POCTH pacpOoCTpaHEHUS U JUINHA BOJHEL. [lonepedHbie 1 mpoa0IIb-
HbIe BOJHBI. IHTepdepeHnns n nudpaknus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. BricoTra ToHa. TemOp
3ByKa.

OJEeKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS H3JIydeHHUs 3JI€KTpomar-
HUTHBIX BOJIH. B3auMHas opueHTanus BekTopos E, B, VB anexkTpo-
MarauTHO# BosHe. CBOMCTBA BJIIEKTPOMArHUTHBIX BOJIH: OTpake-
HUE, NIPEIOMIICHHE, IOJIsIpu3anusi, JuQpakius, HHTephEepeHIN.
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH.

Illkana 3JEKTpOMarHUTHBIX BOJIH. IIpuMeHeHue sjexrpomar-
HUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMOBI paguOCBsI3U U TeleBUuAeHUs. Paguosokanus.

DEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIXKAIOMIEH Cpelbl.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHenue. My-
3pIKaJIbHbIE MHCTPYMEHTBHI, yIbTPa3ByKOBasl JUAarHOCTUKA B TEXHHU-
K€ W MEIUIHHE, pajgap, paaiuolpUEMHHUK, TEIEBHU30p, aHTCHHA,
TenedoH, CBU-mreus.

demoncmpayuu

1. O6pa3zoBanue n pacupoCTpaHEHHUE MONEPEUHBIX U MPOIOIIb-

HBIX BOJIH.
2. Komyebmromeecs: TeJIO0 KaK MCTOYHUK 3BYKa.
3. HaGmroneHue oTpakeHUs U IIPEJIOMIICHUSI MEXaHUUECKHUX BOJIH.
4. Ha6mroaenue uHTeppepeHIud U TUPPAKIINHT MEXaHUISCKUX
BOJIH.

5. 3ByKkoBO# pe3oHaHC.

6. HaGmroneHue CBsI3U TPOMKOCTH 3ByKa M BBICOTHI TOHA C am-
IUTUTYJIOW M 9acTOTON KOJIeOaHUM.

7. VccrnenoBaHnue CBOMCTB 3JIGKTPOMAarHUTHBIX BOJIH: OTpakKeHUE,
OpeIoOMIICHUE, TOJIApu3anus, AU paKknus, HHTephepeHITNS.

Tema 3. OnTuKa

I'eomerpuueckas ontuka. [IpsiMmonuHeliHOe pacnpocTpaHEHHUE

cBeTa B 0JIHOpoAHOM cpene. JIyu cBera. ToyeyHblil HCTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. IlocTpoeHue n30-
Opa’keHUH B MJIOCKOM 3epKalie.

IMpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN
nokaszareisib npesiomieHusi. [loiHoe BHyTpeHHee oTpaxkeHue. llpe-
JNELHBIA yTOJI MOJHOTO BHYTPEHHETO OTPa’KCHUSI.

Jucmepcust cBera. CHOXHBIH cocTtaB Oeioro cBerta. LlBer.

CobOwuparomue U paccewBaroue JuH3bl. ToHKas JuH3a. DoKyc-
HO€ pacCTOSIHUE M ONTHYecKas cuia TOHKOW nuH3bl. [locTtpoenue
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U300paKCHUIl B COOMPAIONINX U pacCeHBAOINUX JuH3aX. Dopmyia
TOHKOU NWH3BI. ¥ BEJIMUYEHUE, JaBa€MO€ JIUH30M.

IIpenensl NpUMEHUMOCTH T'€OMETPUYECKON OIITHUKHU.

Bousnoas ontuka. Uutepdepennus ceera. KorepeHTHBIC HCTOYHU-
Kd. Y CIIOBHS HaOJFOICHUS MAaKCUMyMOB 1 MUHUMYMOB B HHTEp(epeH-
I[MUOHHOM KapTHUHE OT ABYX CHH(A3HBIX KOTCPEHTHBIX UCTOYHUKOB.

Hudpaknus ceera. AudpakunonHas pemérka. YcioBue HabIIIo-
JEHUsS TJIaBHBIX MAaKCUMyMOB IIpH HNAaJE€HUHM MOHOXPOMAaTHYECKOI'O
CBETa Ha MU(PPAKIIMOHHYIO PEHIETKY.

Ilonapuzanus ceera.

Texnuueckue ycmpoticmea u npakmuiueckKkoe npumMeHenue.: OUKu,
nyma, ¢oToarimapar, MPOSKIIUOHHBIN annapar, MUKPOCKOII, Teje-
CKOII, BOJIOKOHHAs OIITHKA, TU(PpaKIIHOHHAs pemIETKA, TOISIPOHUI.

demoncmpayuu

1. IIpsamonmuHEHHOE pacupOCTpaHCHHUE, OTPAKECHUE U MpeoMIIe-
Hue cBeta. ONTUYECKUE TTPUOOPHI.

ITonHoe BHyTpeHHee oTpakeHue. MoJeiab CBeTOBOA.
HccnenoBanne CBOWCTB M300pa’k€HUU B JIMH3aX.
Moaenu MUKPOCKOIa, TeJIeCcKoTa.

Hab6mronenne mHTEepdEepeHINHU CBETa.

Hab6mronenue nudpakim cBera.

HaGmonenune nucnepcum cBeTa.

I[MonydyeHnune cnexkTpa C MMOMOIIBIO MPHU3MBI.

. [lomrydyenne criekTpa ¢ MOMOINBIO NUPPAKIIUOHHON PEIIETKH.
10 HaoGmronenre mossipu3aliii cCBeTa.

Yuenuueckuii Ixcnepumenm, nadoopamopmvie padomol
1. MIamepeHne mokazaTessi IpeJIOMIICHUs CTEKIIa.

2. UccrnemoBaHUE CBOMCTB M300paKEHHUH B ITHUH3AX.

3. HaGirogenne Oucnepcuu CBETA.

PA3IEN 6. OCHOBbI CMELMANBHOW TEOPWWM OTHOCUTENBHOCTY

I'panunbl NpUMEHUMOCTH KJIacCMUYECKOW MexaHukKu. IlocTynaTsl
CIIEUAIBHOW TEOPUHU OTHOCHUTEIBbHOCTHU: MHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBeTa B BaKyyMme, MPUHIUI OTHOCUTEIbHOCTH OWH-
nITeiHa.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeAJIEHHE BPEMEHU U CO-
KpameHne JJINHBI.

DHeprusi ¥ UMITYJIbC PEJIITUBUCTCKOMN YaCTHUIIHI.

CBs3b MaccChl ¢ HEPTHUEH U UMITYJIECOM PEISITUBUCTCKON 9acTH-
1bl. DHEPrusl MOKOsI.

©CONOUAWN

OU3UKA. 10—11 knacchbl 31



PA3JEN 7. KBAHTOBAA ®U3NKA

Tema 1. dneMeHTbl KBAHTOBOM ONTUKM

dotonrl. Popmyna [lnanka cBsi3M 3HEpPrUuu GPOTOHA C €ro YacTo-
TOW. DHEPTUS U UMOYJIBC (POTOHA.

OTtkpseiTHe U UccieqoBanue porosddexra. OnbiTel A. I'. Crosero-
Ba. 3akoHBI poTtorddekra. YpaBHeHHE DitHIITEHHA 1151 GoTOdDPek-
Ta. «KpacHas rparuna» ¢pororpdexra.

Jaenenue ceeta. OnbiTel I1. H. JIeOenena.

XHUMHYECKOE ICHCTBUE CBETA.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumenenue: Go-
TO3JIEMEHT, (POTOTATUHUK, COJTHEYHAsA OaTapesi, CBETOUOI.

demoncmpayuu

1. ®oroapdext Ha ycTaHOBKE C IIUHKOBOM ILIACTUHOM.

2. UccrnenoBaHue 3aKOHOB BHemIHero ¢orodddexra.

3. Cseronmo.

4. ConHeuHas OaTtapesi.

Tema 2. CTpoeHue aToMa

Monens atoma Tomcona. OmnbiThl Pesepdopaa mno paccesiHUIO
o-dyactul. Ilnanerapnas mMoxens aroma. Iloctynarel bopa. Uzmy-
YeHHE U MoTJomneHne GOTOHOB IIPH MEepexoae aToMa ¢ OJHOTO YPOB-
HS DHEpPruM Ha Apyroul. Buasl cnekTtpoB. CnekTp ypoBHEH 3HEpruu
aroMa BOJOpO/a.

BosnHoBeie cBoiicTBa yactull. Bosubl ne bpoiisa. Kopoyckymsp-
HO-BOJIHOBOM AyaJlM3M.

CnoHTaHHOE U BBIHYXXIECHHOE H3JIydCHHE.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHeHnue. Criek-
TpaJIbHBIN aHATIHU3 (COIEKTPOCKOII), JIa3ep, KBAaHTOBBIH KOMOBIOTEP.

Hemoncmpayuu

1. Moaens onbiTa Pezepdopna.

2. OnpenesieHue JJIMHBI BOJIHBI JIazepa.

3. HaOmonenue TnHeH4YaThIX CHSKTPOB U3JTyUYSHHUSI.

4. Jlazep.

Yuenuueckuii 3xcnepumenm, nadéopamopmsie padomul

1. HaGmrogeHne MTMHEWYaToOro CueKTpa.

Tema 3. AToMHOe a4po

DKCHEepUMEHTBI, T0Ka3bIBAIOIINE CII0KHOCTh CTpoeHus sapa. Ot-
KpbITHE pannoakTuBHOCTH. OnbiThl Pesepdopaa mo onpeneneHuro
cocTaBa paJaloakTUBHOTO u3naydeHus. CBolicTBa anbda-, 6eTa-, ram-
Ma-u3JIydcHUs. BiusiHue paguoaKTUBHOCTH Ha KUBBIC OPraHU3MBI.
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OTkpbeITHE IPOTOHA U HEWTpOoHA. HyknoHHasa moaens sapa [Neiizen-
Oepra—HBanenko. 3apsan sapa. MaccoBoe yucio sapa. M30Tors!.

Ansda-pacnan. DIEKTPOHHBII W IIO3UTPOHHEBIN OeTa-pacrian.
I'amma-n3nydeHue. 3aKOH paguOaKTUBHOTO pacliajaa.

DHeprus cBA3HU HyKJIOHOB B siape. SlnepHseie cuisbl. Jledekt mac-
CHI sipa.

SnepHble peakuuu. JleneHue U CUHTE3 siAeP.

Anepubiii peakTop. TepmosinepHslt cuHTE3. [IpobiemMsr u 1ep-
CIEKTUBHI SIIEPHOMN DHEPreTUKU. DKOJOTHUECKHE ACHEeKThl AAepHO
3HEPreTUKHU.

OneMmeHTapHble dyacTUIBl. OTKPBITHE MO3UTPOHA.

MeTtoapl HabIIOICHUS U PETUCTPAIIMU dJI€eMEHTapHBIX YaCTHII.

dyHIaMEHTaIbHBIC B3aUMOACHCTBUS. ENWUHCTBO (u3udeckoi
KapTHHBI MHpA.

Texnuueckue ycmpoicmea u npakmuieckoe npumeHneHnue:. HOo-
3UMETp, Kamepa BunbcoHa, ssaepHbIH peakTop, arToMHast 6omOa.

Hdemoncmpayuu

1. CuéTuynK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii yxcnepumenm, iaé6opamopusie padomast

1. UccenoBaHue TPEKOB YacTHI (IO TOTOBBIM oTorpadusim).

PA3JEN 8. 3NEMEHTbI ACTPOHOMUU
N ACTPOOU3NKN

OTranel pa3BuTUsl acTpoHoMUH. [lpukiiagHoe U MUPOBO33pEHUE-
CKO€ 3Ha4ye€HHE acCTPOHOMMUHU.

Bun 3Bé3mHoro HeOa. Co3Be3nusi, spKUe 3BE3IBI, IUIAHETHI,
UX BUJIUMOE JIBUXKEHUE.

ConHeyHasi cucrema.

Comnnite. ConHeuHass akTUBHOCTb. MictouHuk sHeprun CoirHiia
U 3BE3J1. 3BE3bI, UX OCHOBHBIE XapaKTE€pPUCTUKHU. JJuarpamma
«CMEKTPAIBLHBINA KJIACC — CBETUMOCTBY». 3BE3/BI TIIABHOUW IMOCIEN0-
BaTEJIbHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTBH» IJs 3BE3]
TIaBHOW MoOcieoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31m. Co-
BpPEMEHHbBIC TPEJICTABICHUS O MPOUCXOXIASHUHN U dBoJroIuu CoJH-
I1a ¥ 3BE3J. DTanbl >KU3HU 3BE3I.

Mineunsiii I1yTe — Hama I'anaktuka. IlojoxeHue u ABUXEHUE
Connna B I'anmaktuke. Tunel ragakTuk. PaguorajakTUKA U KBas3a-
pbl. UE€pHbIE OBIpHI B siApax rajlakKTUK.

Bcenennas. Pacnupenue Beenennoii. 3akon Xa60ia. Pazoeranue
ranakTuk. Teopust bonbiioro B3peiBa. PeInkTOBOE U3ITydeHHUE.

MacmrTabHas cTpykTypa BcemeHHoi. MerarajgakTuka.

Hepeméunpie mpobieMbl aCTPOHOMUH.
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Yuenuueckue naonrooenusn

1. HaGnroneHuss HEBOOPYXXEHHBIM TIJIa30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWJIOKEHUH IJIs ONpEeneseHUs ITOJIOKESHUS
HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3-
nuss CeBepHOro MoJIywiapusi ¥ sipKue 3BE3MBIL.

2. HabGmrogenus B teyeckoln JIyHwI, maneT, Miegnoro IlyTu.

OBOBLLAOLLIEE MOBTOPEHME

Poms ¢du3ukm m acTpoOHOMHH B PKOHOMHUYECKOW, TEXHOJIOTHYE-
CKOM, COIMAJIbHOW W 3THYECKOH cdepax NesITEIbHOCTH YCIOBCKA;
poJb U MecTO GUBUKU U aCTPOHOMHHU B COBPEMCHHOW HAy4YHOU Kap-
TUHE MHpPAa; poiab PU3NISCKON TCOpUH B (OPMHUPOBAHUU IIPE/ICTAB-
JICHW# 0 (PU3WIECKON KapTHHE MHpa, MECTO (PU3UIECKON KapTUHBI
MHpa B OOIIEM psiiy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX IpE/i-
CTaBJICHUH O NPUPOJE.

MEXTMPEAMETHbBIE CBA3N

N3yuenne xkypca ¢puznkm 6a3oBoro ypoBHs B 11 kiracce ocymect-
BJISACTCS C YYETOM COJIEPIKATEIBLHBIX MEXIPEIMETHBIX CBSI3€H C Kyp-
caMHu MaTeMaTHKH, OMOJIOTHH, XUMHUH, reorpauu U TEXHOJIOTHH.

Mesicnpeomemmuslie HOHAMUA, CEAZAHHbIE C UYUEHUEM
MEmOO06 HAYYHOZO NO3HAHUA:> SIBICHUE, HaydHBIH (dakT, ru-
noresa, pu3ndeckasi BeJIMIMHA, 3aKOH, TEOpHsI, HaOIIOAeHUE, IKC-
NEepUMEHT, MOAESJINPOBAHUE, MOJIEIIb, U3MEPECHHUE.

Mamemamuka: penieHUE CHUCTEMBl YypaBHEHHN; TpPUTOHOMeE-
Tprudeckue QYHKIMN: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC; OCHOB-
HOE TPUTOHOMETPHUUECKOE TOXKJIECTBO; BEKTOPHl M UX HNPOEKIIMH Ha
OCH KOOPJIMHAT, CI0XKE€HHE BEKTOPOB; IMPOMU3BOIHBIEC 3JIEMEHTAPHBIX
(yHKIMIT; NMpu3HAKKW MOAOOUS TPEYyroJILbHUKOB, OIIpEAeSICHHE ILIO-
maay TIoCKuX Guryp m ooséma Te.

Buonozusa: 3neKTpUYECKUE SIBJICHUSI B )KHBOW NpHUpoOAE, KOJe-
OaTenbpHBIC ABMKCHHS B )XMBOHW HNPHUPOAE, ONNTUIECKUE SIBJICHUS B
J)KMBOHU IpUpoOJe, AeHCTBUE paauallUd Ha >KUBbIE OPraHU3MBIL.

Xumua: ctpoeHrEe aTOMOB U MOJIEKYJI, KpUCTAJUIHYECKast CTPYK-
Typa TBEPABIX TEJ, MEXaHU3MBI OOpa30BaHHUS KPHUCTAILIMIECKON
pelETKY, CIIEKTpalbHbBIA aHaJIN3.

TI'eozpaghus: marauTHBIE HOMIOCA 3€MIIH, 3aJI€KU MAarHUTHBIX DY,
(poTocrEMKa 3eMHON MOBEPXHOCTH, IIPEACKa3aHUE 3eMJIIETPSICCHUH.

TexHnonozua: NTMHUY 3JICKTpoOIIepeaad, TeHepaTop NePEMEHHOTO
TOKa, 3JISKTPOABHUIATEIb, MHAYKIIMOHHAS [I€9b, paaap, paguoIpHu-
EMHUK, TCJIICBU30D, aHTeHHA, Teaedon, CBU-neuyb, NpOSKIIMOHHBIH
arnmapar, BOJJOKOHHAasl OIITHKAa, COJTHEYHast Oarapesi.
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TEMATMYECKOE NNAHUPOBAHUE

10 KJTACC (68 u)

TemaTuueckuii
0JI0K, TEeMa

OcHOBHOE coaep:xkaHue

OcCHOBHBIE BUIBI JeSITEJIbHOCTH yqamuxcal

PA3JEJ 1. ®DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUS (2 4)

du3zuKa U METOIBI
Hay4YHOTr'O MO3HaHUS

(2 )

duzuka — Hayka o npuponae. Hayunsie
METO/IbI II03HAHUS OKPYIKAIOIIEro MUpa.
Ponp skcmiepuMeHTa M TEOpHH B IIporecce
MO3HAaHUA NPUPOABI. DKCIEPUMEHT

B du3HKe.

MonenupoBanue GU3NIESCKUX SIBICHUH U
npoueccoB. Hayunsie runore3sl. @uznye-
CKHE 3aKOHBI U Teopuu. I'paHunsr npume-
HHUMOCTH (PU3NYIECKUX 3aKOHOB. [TpuHIMT
COOTBETCTBUSI.

Ponp 1 mecTo ¢u3uku B GOpMHUPOBAHUU
COBPEMEHHON Hay4yHOH KapTUHBI MHpa,
B IIPAKTUYECKON NesATeIbHOCTH JIoJeH

Pabora B rpymniie mo ImoaroToBKe KOPOTKHUX CO-
oOmieHuit 0 poJil U MecTe (PU3UKU B MPAKTH-
YEeCKOH IesITeNIbHOCTH JIIOJICH.

OcBoeHHE OCHOBHBIX ITPUEMOB PabOTHI ¢ TUP-
poBoii mabopartopueii o pusuke

! TIpu paspaboTke paGodeli TpPOrpaMMBI B TEMATUYECKOM TUIAHUPOBAHHUU JOJDKHBI OBITH YITEHBI BO3MOYKHOCTH HCTIONE -
30BaHUS DJIEKTPOHHBIX (HU(PPOBBIX) 0O0pa30BAaTEIBHBIX PECYPCOB, SBISIONINXCS YIeOHO-METONMYSCKUMH MaTepHaJlaMU
(MyJIBTUMEIUIHBIC TIPOTPaMMBbI, JJICKTPOHHBIC YUYEOHHUKH WM 3aJa4HHUKH, JICKTPOHHBIE OMOJIMOTEKH, BUPTyaJIbHBIC Jia-
GopaTtopuu, UrPOBBIE MIPOTrPAMMBbI, KOJUICKIUHA U(MPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PEaJU3yIOMIUX TUIAKTHYCCKUE
Bo3mokHocTH UKT, conep:xanme KOTOPBIX COOTBETCTBYET 3aKOHOHATEILCTBY 00 oOpa3oBaHMM.
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ewnwediodu senoged

Ilpooonsxcenue

TemaTuueckuii
0JI0K, TeMa

OcHoBHOE coaepikanue

OCHOBHBbI€ BU/bI J1eSITEJIbHOCTH Yyamuxcsi

PA3JEJI 2. MEXAHUKA

(18 u)

Kunemaruka
(59

Mexanudeckoe aBuxkeHue. OTHOCUTENb-
HOCTh MEXaHW4YecKoro asmxeHus. Cucrema
orcuéra. Tpaekropus.

Ilepememenue, CKOPOCTH (CpeaHssl CKO-
pOCTb, MTHOBEHHAsI CKOPOCTBH) U YCKOpEHHE
MaTepUaIbHON TOYKHU, UX MPOEKIUH Ha OCHU
cucteMsl koopanHaT. ClokeHue IepeMenie-
HUH U CJIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
npsiMmoivHeliHoe nBrokeHue. I'padpukn
3aBHCHUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHHUS, IIyTH U IepeMEICHUs
MaTepHUaAITLHON TOYKH OT BPEMEHH.
CBoOoaHOE najieHne. Y CKopeHne cBoOOIHO-
TO MMajgeHUs.

KpuBonuneitHoe nBrxeHue. J[BrxeHue ma-
TEepHaIBHON TOYKH IO OKPY>KHOCTH C IO~
CTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOpOCTb, TUHEHHasE CKOpocTh. Ilepuon

M yacToTa obOpamieHus. LleHTpocTpeMuTEIh-
HOE yCKOpEeHUEe

ITpoBeneHUE PKCIIEpUMEHTA: M3YYCHUE HEpaB-
HOMEPHOTO JIBIDKSHHS C LEJbI0 ONMpeaeIeHUsI
MTHOBEHHOUM CKOPOCTH; MCCIICIOBAHUE COOTHO-
LICHUSI MEXAY IyTSIMH, NMPOUACHHBIMU TEJIOM
3a MOCJIeI0BAaTEIbHBIC PABHBIC TPOMEKYTKH
BPEMEHH NPU PaBHOYCKOPEHHOM [IBIKCHHUU

C HAaYaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO; U3yde-
HUE JBWKCHHUS NIapUKa B BSI3KOU YKUIKOCTH.
OOBsicCHEHHE OCHOBHBIX MPUWHIIUIIOB JIeHCTBUS
TEXHUYCCKHX YCTPOUCTB, TAKHUX KaK: COUIO-
MeTp, LIENHbIE U peMEHHBIC MTepeaadu IBUKE-
HUSI;, U YCIIOBUM nX 6€30MacHOTO UCIMOJIb30Ba-
HUS B IIOBCEIHEBHOMN KU3HU.

Pemienne pacuéTHBIX 3a1a4 C SIBHO 3aJIaHHOM
(uzuaeckoil MOIEIBIO C UCIIOIB30BAHUEM OC-
HOBHBIX ()OPMYJT KUHEMaTHKH.

IToctpoenwne u aHanu3 rpa@uKOB 3aBUCUMO-
CTel KHHEMATUYECKUX BEIIMYHH OT BPEMCHH.
PacniosnaBanve (GU3HYESCKUX SIBJICHUU B y4eO-
HBIX ONBITaX U OKPY KAIOIISH KU3HU: paBHO-
MEPHOE Y paBHOYCKOPEHHOE IPSIMOJIMHEHHOE
IBH)KEHHE, CBOOOIHOE MAaJEHHUE TEN, JIBHKE-
HHE 10 OKPY>KHOCTH.
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OnuncaHne MEeXaHHYECKOr'0 IBI)KEHHUS C HC-
M0JIb30BaHUEM (PU3NYECKUX BEJIUYHUH: KOOP-
JIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKO-
peHue.

PaGoTa B rpynnax npu INIAaHUPOBAaHHUH, IIPOBE-
IEHUN ¥ WHTEPIIPETAIlUH PEe3yJIbTaTOB OIBITOB
¥ aHAJIN3€ JONOJHUTEIHHBIX HCTOYHUKOB HH-
dopmannu nmo Teme

JuHamuka
(7 =)

ITpuHnun orHocuTrensHOoCTU ["anunes.
ITepsrrii 3akoH HeroTrona. MHepunanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuanun cynepnos3u-
nuu cui. Bropoit 3akon Herorona st ma-
TepuaiabHOI Touku. Tperuii 3akoH Heroto-
Ha JJIs1 MaT€pHAIbHBIX TOYEK.

3aKoH BCEMHPHOTO TATroTeHUs1. Cria TsoKe-
ctu. IlepBast kocMudeckasi CKOPOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.
Tpenue. Bunbsl TpeHust (OKOs, CKOJIBXKE-
Hus, kKadeHus1). Cuna tperus. Cyxoe Tpe-
HHe. CHuia TpeHHs CKOJIBXEHHUS U CHJIa
Tpenust nokosi. KoadduimueHt tpeHus.
Cuta COTTpOTHUBIICHUS TIPY IBMKSHUH TeJa
B )KHJIKOCTH HJIHM Tase.

IloctynaTensHOE W BpallaTeIbHOE IBHXKE-
HHe abCOIIOTHO TBEPAOTO Tema.

MoOMEeHT cujibl OTHOCUTEJIILHO OCH Bpalie-
Hus. [lnedyo cunbl. YcnoBusi paBHOBeCHs
TBEPAOTIO Teja

IIpoBenenune dKCriepuMEHTa: UCCIEI0BaHUE
3aBHUCHUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIUX
B IIPY>KHUHE U PE3UNHOBOM O0paslie, OT uX
nedopmaly; U3ydeHne IBWKEHHs Opycka
110 HAKJIOHHOH INIOCKOCTH; UCCIICIOBAaHUE
YCJIOBUI paBHOBECHUsI TBEPIAOTO Tela, UMEIO-
IIEr0 OCh BPAIICHHS.

OO0BsicCHEHHE 0OCOOSHHOCTEH PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBHIKE-
HHUSA, CBOOOJHOTO MaiAeHUs TEN, IBMKEHHUS

10 OKPY>KHOCTH Ha OCHOBe 3aKOHOB HproTOHA,
3aKOHAa BCEMHPHOT'O TSATOTEHUSI.

OOBsicHEeHHE OCHOBHBIX NMPHUHIIUIIOB ACHCTBUSA
TEXHHNYCCKHUX yCTpOI\/’ICTB, TAaKHUX KaK IIOAIITHII-
HUKHU.

OOBsCHEHHE JBHXEHHUS HUCKYCCTBEHHBIX CITyT-
HHUKOB.

Pemenue pacu€rHbIX 3aa4y C SBHO 3aJaH-
HOW (HU3NYECKON MOJEIBI0 C MCHOIb30Ba-
HHEM OCHOBHBIX 3aKOHOB M (popMyJ1 AuHA-
MUKH.
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Pacnio3naBanne ¢u3nUecKux SIBICHUN B yueO-
HBIX OTIBITaX U OKPY’KaIoIIel >KU3HU: HHEP-
U1, B3AaUMOJIEHICTBHE TEJl.

AHamu3 QU3NYECKUX IPOIECCOB U SBJICHUN

C UCIIOJIb30BAaHUEM 3aKOHOB M IIPUHLIHIIOB:
3aKOH BceMUpHOro tsrorenus, I, 11 u 111
3aKOHBI HBIOTOHA, IPUHIUII CYTIEPIIO3UIIUH
CHJI, IPUHIUII PAaBHOIPABHOCTH HHEPIIHATh-
HBIX CUCTEM OTCUETa

3aKOHBI COXpaHEHUS
B MEXaHUKe
6=

HNMmynisc MaTepuanbHON TOYKH (Tea),
CHCTEMBI MaTepPHUATBHBIX TOYCK. VIMITYJTBC
CUJIBI 1 U3MEHEHHE UMITyJIbCca Teja. 3aKOH
COXpaHCHUs UMNyJbca. PeakTuBHOE IBU-
JKEHHE.

Pa6ora cuiibl. MOIITHOCTh CHUJIBI.
Kunernueckas sHEpTHUsI MaTepUATBHOMN TOY-
ku. Teopema 00 U3BMEHEHUH KHNHETHYICCKON
SHEPTHH.

I[TorenumaneHas sHeprus. [loreHnnansHas
SHEpPTHUs ynpyro aepopMHUpPOBaHHOHN TPYKH-
Hbl. [TloTeHIIMaIbHAsT DHEPTUs Tejia BOIHU3HU
MOBEPXHOCTU 3E€MITH.

TloTeHnnanbHbIE W HENOTEHIIUAILHEIE
cuibl. CBsi3b pabOTHI HENMOTECHIIUAIBHBIX

IIpoBeneHue sKcriepuMeHTa: u3yueHue abco-
JIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYyX
OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB; UCCIIENI0-
BaHHUE CBSI3M pabOTHI CHUIIBI C U3MEHEHHEM Me-
XaHUYECKOM PHEpPruu Tejla Ha IpUMepe pacTs-
>KEHHSI PEe3MHOBOTO XKIyTa.

Pemtenre pacu€THbIX 3a7a4 € SBHO 3aJIJaHHOU
(uzmueckoit MOENBIO C UCTOIBE30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMyJI AUHAMHUKHU

1 3aKOHOB COXPaHEHMUs.

Pemenne xadecTBEHHBIX 3a7lad ¢ OMOPOH Ha
H3y4eHHble B pasjaenie «MexaHuKa» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHHSI.
OnucaHue MEXaHUYECKOI'o IBMKEHUS

C HCIOJIb30BaHHEM (U3NIESCKUX BEIWIHH:
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CHJI C U3BMEHEHUEM MEXaHUUEeCKO dDHepruu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUA MEXaHU-
4YeCKOM PHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS

HMILyJIbC T€Ja, KHHETUYeCcKasl dHeprus, Io-
TeHIIHaJIbHAsI YHEPTI'Hsl, MeXaHudeckasi pado-
Ta, MEXaHU4YecKasi MOIIHOCTb.

Anann3 GU3NIEecKUX MIPOIECCOB U SIBJICHUH

C HCHOJIb30BaHUEM 3aKOHA COXPaHEHHUsI MeXa-
HUYECKOH HEPruM, 3aKOHA COXPAHEHUsI UM-
nynabca.

OOBsicHEeHHE OCHOBHBIX HNPUHIMMOB JICHCTBHUS
TEXHHUYECKHUX YCTPOMCTB, TAKUX KaK: BOIO-
MET, KONEp, NPY>KUHHBIN MHUCTOJIET.
OOBsicHEeHNE OBMYKSHUSI paKkeT C OIIOPOH Ha
U3ydeHHbIe (GU3NIECKUE BEIINIHNHBI U 3aKOHBI
MEXaHHUKH.

Hcnonp30BaHue npu NOArOTOBKE COOOIIESHUI
O IPUMEHEHNH 3aKOHOB MEXaHUKH COBPEMEH-
HBIX TH(POPMAITMOHHBIX TEXHOJIOTHIA IS 10~
HUCKa, CTPYKTYPHUPOBAHUS, HHTEpHPETALlUU

U TIpEJICTaBJICHUsT HHYOPMAIINH, KPUTHISCKUI
aHaJIn3 MoJyvaemMoil mHopMaIlnu

PA3AEJ 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMMUKA (24 4)

OCHOBBI
MOJIEKYJIIPHO-
KUHETHUYCCKOM
TEOpHUHU

(CRY)

OCHOBHBIE TIOJIOXKEHUST MOJICKYJISIPHO-KHHE-
THYECKOU TeopuH. BpoyHOBCKOE NBHIKECHUE.
Huddys3us. Xapakrep IBWKEHUS U B3aH-
MOJACHCTBUS YaCTHII BeniecTBa. Moaenu
CTPOEHUS ra30B, >KUAKOCTEH U TBEPABIX T
U OOBSICHEHHE CBOWCTB BEIIIECTBA HA OCHOBE
3THUX Moaesieri. Macca monekysn. Komnnue-
cTBO BemlecTBa. [locTosiHHass ABoraapo.

[IpoBeneHne SKCIEpUMEHTA: OTNIPEICICHUE
MacChl BO3/yXa B KJIIACCHOW KOMHATe Ha OCHO-
B€ U3MEpEHU 00bEMa KOMHATHI, JaBIICHUSI

¥ TeMIepaTyphbl BO3yXa B HEH; UCCIIeOBaHUE
3aBHUCUMOCTH MEXJIy IMapaMeTpaMH COCTOSIHHS
pa3pe’KeHHOro rasa.

OOBbsCHEHHUE OCHOBHBIX TPUHIIUIIOB JACHCTBUU
TEXHUYCSCKHUX YCTPOMCTB, TAKUX KaK: TEPMO-
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Tennosoe paBHOBecue. Temneparypa u €€
u3sMepenue. lllkana remneparyp Llenbcus.
Mogens naeanbHoro raza. OcHOBHOE ypaB-
HEHHE MOJIEKYIIIPHO-KHHETHYIECKOI Teopun
HaeaJbHOTO raza. AOGCONIIOTHAs TeMIepary-
pa Kak Mepa cpeagHer KHHETUYEeCKOU 2Hep-
THUH TEIUJIOBOTO NBIDKEHUS YacTHIll ras3a. ['a-
30BbI€ 3aKOHBI. YpaBHeHUE MeHeneeBa—
Knaneiipona. 3akon JlansToHa.
M3omnpoueccsl B HaeaIbHOM Ta3e C IMOCTOSH-
HBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
TIpeCTaBICHUE H30IIPOIIECCOB: N30TEPMa,
n30xopa, n3obapa

MeTp 1 6apoMeTp; B YCIIOBHUI NX 6e3011acHOTrO
HUCIOJIb30BAaHUS B [IOBCETHEBHOM KU3HU.
Pacno3naBanne ¢pu3NIeCKUX SIBICHUN B yueO-
HBIX ONBITaX W OKpY>KaroleH >knu3Hu: nuddy-
3us1, OPOYHOBCKOE JIBIIKEHUE.

OrnrcaHue TETUIOBBIX SIBJISHUM C UCITOJIb30Ba-
HHAEeM (QU3UIECKUX BEJIMYHH: JTaBJICHHUE ras3a,
TeMIeparypa, CpeaHsAsl KUHEeTU4eCcKasl dHep-
I'Usl XaOTUYECKOI'O ABUKEHUSI MOJIEKYJI, CpEli-
HEKBaJpaTHYHas CKOPOCTH MOJICKYJI.

AHann3 GU3NIECKUX MPOIECCOB U sSIBICHUMN

C HCIOJIb30BAaHUEM MOJIEKYJISIpHO-KHHETHYe-
CKOM TeOpHUH CTPOEHUSI BEIIECTBA, ra30BBIX
3aKOHOB, CBSI3M CpelHEeN KMHETHUYECKOW sHep-
TMH TETJIOBOTO JBHIKEHHSI MOJIEKYJ ¢ abco-
JIIOTHOM TeMIepaTypou.

Pemienune pacu€THBIX 3a/1a4 ¢ SBHO 3aJJaHHOM
(uznyueckoit MOIENBIO C HCITOJIB30BAHUEM OC-
HOBHBIX TnosiokeHnit MKT, 3akoHOB u popmy
MOJIEKYJISIPHOU (PHU3UKH.

PaGoTa B rpynnax npu IUIaHUPOBaHHUH, ITPOBE-
JACHUN W UHTEPIIPETAllUU PE3YJIHTATOB OIIBITOB
U aHAJIU3€C OOITOJIHUTCIIbHBIX MCTOYHHUKOB HUH-
dbopmarnu o Teme
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OCHOBBI
TEPMOIUHAMHUKU
(10 )

Tepmonunamuueckasi cucteMa. BHyTpeHHss
9HEPrusi TePMOJAUHAMHUYECKON CUCTEMBI U
CcrocoOb! €€ u3MmeHenusi. KonnyecTBo Termio-
ThI ¥ paboTa. BHyTpeHHsIs SHEpPTrus OHO-
aTOMHOI'O HUAcaJbHOrO Tra3a. Bumsl Termore-
penayu: TEMIOMPOBOIHOCTH, KOHBEKIIHS,
U3JlydeHUe. Y eJbHasl TEIJIOEMKOCTh Bellle-
ctBa. KosmuecTBO TemjioThl HNpH TeIUIonepe-
aade.

ITorsTue 06 annabataom nportecce. Ilep-
BBl 3aKOH TepMOoaUHaMUKH. [IpumeHenue
MEepBOTo 3aKOHAa TEPMOJIUHAMHUKH K U30IPO-
neccam. ['paduaeckast UHTepOpeTamnus pa-
00ThI rasa.

Bropoit 3akoH Tepmonmnamuku. HeoOpatu-
MOCTB IIPOIIECCOB B IIPUPOJIE.

Tennossie MmamuHbl. [TpuHIIUIIBI HeHicTBUS
TerIoBBIX MamuH. [IpeoOpa3zoBanus sHEpP-
UM B TeruioBeIX ManmmHax. KIT/] TerioBoit
mamwuHbL. L{ukn Kapuo » ero KIT/J. Dxoo-
TUYeCKHUEe MPOOIEMbI TCINIODHEPTESTHKH

IIpoBenenne yaeHHYECKOTO SKCIIEPUMEHTA: U3-
MepeHHe yAeIbHON TeINIOEMKOCTH BeIleCTBa.
OOBsicCHEHHE OCHOBHBIX NPUHIIUINIOB JACHUCTBUSA
TEXHUYECKHUX YCTPOMCTB, TaKUX KaK: JBUTa-
TeJIb BHYTPEHHETO CrOpaHusi, OBITOBOI X0JIO-
JUIBHUK, KOHIULIMOHED; U yCIOBUH nx 6e3-
OITAaCHOTO WCHOJIF30BAaHUs B IOBCESTHEBHOU
SKU3HH.

OmnuncaHue N3y4YSHHBIX CBOVMCTB TEJI U TEILIO-
BBIX SIBJICHUH C HCIIOJIb30BaHHEM (HUIUIESCKHUX
BEIIMYMH: JaBJICHHE ras3a, TeMmIlepaTypa, KOJH-
YEeCTBO TEIUIOTHI, BHYTPCHHSISI DHEprusi, padbo-
Ta rasa.

Pemenne pacy€THBIX 3a1a4 C SIBHO 3aJlaHHOMN
(uznyeckoit MOIEeNIBIO C HCIIOIB30BAHUEM OC-
HOBHBIX 3aKOHOB U (h)OPMYJI TEPMOIHUHAMHUKHU.
Pemrenne kauecTBEHHBIX 3a/1a4 C OOPOM Ha
U3ydeHHbIE B pa3jaeie «MousekyisipHas husun-
Ka ¥ TEPMOJMHAMMKA» 3aKOHBI, 3aKOHOMEP-
HOCTH Y (pU3NYECKHE SIBICHHUSI.

Pabora B rpynmax npu aHanmm3e AOIOIHUTENb-
HbIX MCTOYHHKOB l/IH(l)OpMaLlI/II/l 10 TECMEC

ArperaTHbie
COCTOSIHUSI BEILIIECTBA.
dazoBbl€ NEPEXObI
G

IMTapooOpa3oBanme n xkoHneHcanws. Mcmape-
HHE U KuTeHue. AGCOIIOTHAsI 1 OTHOCH-
TeNlbHas BIAXXHOCTh Bo3ayxa. HacelmeH-
HBII Tap. Y AenapHas TemIoTa nmapoobpaso-
BaHHUs. 3aBHCHMOCTb TeMIIEpaTyphl
KHUIICHUS OT JaBJICHUS.

TIpoBemenue KCIIEPpUMEHTA: U3MEPEHHUE OTHO-
CHUTEIIbHOW BIIAYKHOCTU BO3yXa.

OOBbsCHEHHE OCHOBHBIX TPUHIIUIIOB JACHCTBUS
TEXHUYECKHUX YCTPOUCTB, TAKUX KaK: THTPO-

METp U IICUXPOMETP, KAJIOPUMETP; U YCIIOBUI
uXx 0Ee30I1aCHOI0 HCIOJIb30BAHUS B IIOBCEIHEB-
HOM >KU3HH.
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Teépnoe teno. Kpucrannuueckue u amopd-
HbIC TeJIa. AHU30TPONHS CBOMCTB KPHUCTAJI-
noB. XKunkne kpucramisl. CoBpeMeHHBIS
Mmarepuaiibl. IlimaBieHne U KpUCTAILUIH3a-
nusi. Y nenabHast Teruiora miasiieHus. Cy-
Oymmanus.

VYpaBHEHHUE TEILUIOBOTO OajnaHca

OmnucaHue MPUHLUUIIOB MOJIYyYE€HHUsI COBPEMEH-
HBIX MaTEepHaJIOB, B TOM YHCJI€ HaHOMaTepHa-
JIOB.

Pemenne pacu€THBIX 3a7ad C SIBHO 3aJaHHOM
(uzmueckoit MOIENBIO C UCIOIBL30BAaHUEM
YpaBHEHHsS TEILIOBOrO OalraHca.

Pemienne kauecTBEHHBIX 3a71ad C OIIOPOM HaA
HW3y4YeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pHU3H-
YEeCKHUE SIBIICHUS 110 TEME.

Pacno3naBanne pu3ndeckux sIBJICHUI B y4ueo-
HBIX ONBITaX M OKPY’Karollel Xu3Hu: nedop-
Manusi TBEPABIX TeJl, HarpeBaHUE U OXJIaXKJIe-
HHE TeJl, U3MEHEeHHE arperaTHbIX COCTOSTHUHN
BeIIeCTBa U OOBSICHEHNE UX HA OCHOBE 3aKO-
HOB U (popMyJT MOJIEKYJISIpHOU (PHU3HUKU.
HcnonszoBanne nHOOPMAITMOHHBIX TEXHOJIO-
TUH 1151 TTIOUCKa, CTPYKTYPHUPOBAHUSI, UHTEP-
OpeTanuy U IpeacTaBiIeHus HHpOpMauy IpHu
MOJITOTOBKE COOOIIICHUI O IIPUMEHESHHUHN 3aKO0-
HOB MOJICKYJIIPHOH (pU3NKHM ¥ TEpMOIHMHAMHU-
KM B TEXHUKE U TEXHOJIOTHSIX

PA3AEJ 4. QJIEKTPOANHAMMKA (22 )
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DJexTpocTaTuKa
(10 qv)

DnexTpuzanus Tea. DISKTPUISCKUN 3a-
psn. JBa Buaa 31eKTPUISCKUX 3apsa0B.
IIpoBOoIHHUKH, AUIAEKTPUKH U ITOTyIPOBO-
JTHUKHA. 3aKOH COXpPaHEHHs 3JIEKTPHUIECKO-
ro 3apsija.

BzaumoneiictBue 3apsnos. 3akoH Kyinona.
Toueunblli a1eKTpUUecCKU 3apsia. DJIeK-
Tpuueckoe noJsge. Hanpsik€HHOCTH 3JIEKTpU-
YeCKOro NnoJs. [IpuHOuI cynepno3umu
3JIEKTPUYECKUX MoJiek. JIuHum HanpspkEéx-
HOCTH 3JIEKTPHYIECKOTO ITOJIS.

PaGoTa cui 3i1eKTpocTaTHIecKoro MOJIs.
ITorennuan. Pa3HOCTh HOTEHIIUAIOB.
TTpoBOHUKH M TUAIEKTPHUKH B 3JIEKTPOCTA-
THYECKOM TToj1e. JussekTpuyeckasi MpoOHHU-
aeMOCTb.

Onekrpoémkocth. Konnencarop. Dnekrpo-
EMKOCTh IUIOCKOTO KOHJIeHCaTOpa. DHeprus
3apsKEHHOT0 KOHJIEHCAaTOpa

IIpoBenenue 3kKcriepuMeHTa: U3MEPEHHUE dJICK-
TPOEMKOCTH KOHJIEHCaTOpa.

OOBsicHEeHHE OCHOBHBIX HNPUHIIMIOB JICHCTBHUS
TEXHUYECKUX yCTPOUCTB ¥ TEXHOJIOTH, Ta-
KHUX KaK: 3JIEKTPOCKOI, SJIIEKTPOMETP, BJIEK-
TpoCTaTH4YecKasl 3alluTa, 3a3eMJICHHE DJIeK-
TporpuOOpOB, KOHASHCATOP, KOIHUPOBAILHBII
anmnapar, CTpyHWHBII IPUHTEP; U YCIOBUH UX
0e30macHOro IMPUMEHEHUsT B IIPAKTHIESCKOMN
SKU3HH.

Pemienne pacuy€THbIX 3aza4y € SIBHO 3aJaHHOM
(pr3nueckoll MOZIENBIO C UCIIOIB30BAaHUEM
OCHOBHBIX 3aKOHOB H (hOPMYII JIIEKTPOCTa-
THUKH.

Pemrenne kauecTBEHHBIX 3a/1a4 C OTIOPOI Ha
M3ydeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pHU3H-
YeCKHeE SIBJICHUS 10 TeMe «DJIEKTPOCTATUKA.
Pacno3naBanne pu3ndIecKkux sIBJICHUU B yueO-
HBIX ONBITaX M OKPY’Karolled >KU3HH: DJICK-
TpHU3aus TeJl, B3auMoAeHCTBHE 3apsI0B;

1 00BsICHEHHE UX Ha OCHOBE 3aKOHOB U (op-
MYJI 3JIEKTPOCTATHKH.

OnucaHue U3y4YCHHBIX CBOICTB BellecTBa

¥ 3JIEKTPUYECKHUX SIBICHUH C HMCTOIB30BAaHUEM
(pr3MYeCKUX BEIWYMH: JIEKTPUYESCKUN 3apsii,
HaANPsHKEHHOCTD AJIEKTPUISCKOT0 MO, TI0-
TEHIMAJI, Pa3HOCTh ITIOTEHILIMAJIOB, JIEKTPO-
€MKOCTb.
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AHanu3 (puU3MYecKux IpOLECCOB U SIBICHUI

C HCIIOJIb30BaHUEM (PU3MYECKHX 3aKOHOB: 3a-
KOH COXPAaHEHHUs JIIEKTPUUECKOTO 3apsaa, 3a-
koH Kynona.

Pa6oTa B rpymnmax npu aHajIu3€e JOMOJIHUTEIb-
HBIX ICTOYHUKOB HH)OPMAIIMH U TOATOTOBKE
COOOIIEHUH O MPOSABIICHUH 3aKOHOB 3JIEKTPO-
CTaTHUKH B OKpYy Karomieil )KU3HU U IPpUMEHe-
HHUHU UX B TEXHUKE

ITocTostHHBIHA

3JIEKTPUUECKHUN TOK.

Toku B pa3nu4HBIX
cpeaax
(12 u)

DJIEKTPUIECKUI TOK. Y CIIOBHUS CyIIECTBOBAa-
HUS DJIIEKTPUIECKOTO TOKa. MICTOUYHNKHN
Toka. Cuia Toka. [ToCTOSSHHEII TOK.
Hanpsxenue. 3akon Oma Ui ygacTka
eTIH.

DJIEKTPUYECKOE COIPOTHUBIICHUE. Y AEJIbHOE
CONpOoTHBIIEHHE BemecTBa. [locnemoBarens-
HOe, MapajulelIbHOE, CMEIIaHHOE COeqUHe-
HUEC NMPOBOAHUKOB.

PaGora snekrpuueckoro Toka. 3akoH Jxo-
yiisi—Jlenna. MOIIHOCTE 3JIEKTPUYECKOIO
TOKa.

3/IC u BHyTpeHHEe CONPOTHUBJIICHUE UCTOY-
HHUKa Toka. 3akoH OMa 118 mostHOH (3aM-
KHYTOM) snekTpudeckoii nermn. Koporkoe
3aMbIKaHUE.

IIpoBenenue 3KcnepuMeEHTa: U3yUEHUE CMe-
IIAHHOTO COEIWHEHUsI PE3UCTOPOB; H3Mepe
Hue D/1C HCTOYHUKA TOKA U €r0 BHYTPEH-
HEro CONPOTHBIICHUsI; HAOIIOASHUE DJIEKTPO-
au3a.

OOBsICHEHHE OCHOBHBIX INPHUHIIUIIOB JIEHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTHUH, Ta-
KHX KakK: amMIepMeTp, BOJIBTMETP, peocTar,
HUCTOYHHUKHU TOKA, DJICKTPOHArpe€BaTcJIbHbIC
MIPpUOOPEI, JIEKTPOOCBETUTEIIHFHEIE TPHOOPHI,
TEPMOMETpP COIIPOTUBIICHUS, BaKyyMHBIM IH-
O], TEPMHUCTOPHI U (HPOTOPEZUCTOPHI, MOIYTIPO-
BOJOHUKOBBIM AUOJI, TaJIbBAaHUKA; U yCJIOBUH
ux 0e30MacHOTO IPUMEHEHHS B IPAKTHIECKONU
KU3HU.
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DneKTpOoHHasi MPOBOJAUMOCTh TBEPIBIX Me-
TaJUIOB. 3aBUCHMOCTEH COIPOTHBIICHUS Me-
TaJJIoB OT TeMnepaTypbl. CBEpXIpPOBOIU-
MOCTb.

DnexTpuuecKkui Tok B BakyyMe. CBoiicTBa
JIEKTPOHHBIX ITyIKOB.

IMomynpoBoguuku. CoOCTBEHHass U IIpUMeEC-
Hasi IPOBOJUMOCTH ITOJyIIPOBOJHHUKOB.
CaoiicTBa p—Nn-nepexonaa. [loxynpoBoaHu-
KOBBIE TIPUOOPHI.

DNIEeKTpUIEeCKHH TOK B pacTBOpax M pacruia-
BaX 3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAS
auccoranus. DJISKTPOIIN3.
DneKkTpuuecKuii TOK B razax. CamocTo-
SITEJILHBIM M HECAMOCTOSTEJIbHBIN pa3psia.
Momnnus. 11nazma

Pemienne pacu€rHbIX 3a7a4 ¢ sIBHO 3aJaHHOM
(m3ngeckoll MOIENBIO C UCIOIBL30BaHUEM OC-
HOBHBIX 3aKOHOB U ¢Gopmyn temsl «IlocTosiH-
HBIN 3JEKTPUYECKUNA TOK».

PacnosnaBanme ¢usnyeckux sBJICHUH B y4deO-
HBIX OIIBITaX W OKPY’KaroIleil >KU3HU: dJIeK-
TpudecKasi IpOBOAUMOCTb, TEIIJIOBOE, CBETO-
BO€, XUMHYECKOE, MarHUTHOE JEUCTBUS TOKA.
AHanm3 dJIEKTPUYECKUX SIBJICHUH W IIpoLiec-
COB B IEIAX MOCTOSHHOTO TOKa C HCIOJIb30Ba-
HHEM 3aKOHOB: 3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEeIOBATEIBHOIO U ITapajliIeIbHOIO COSIH-
HEHHSI IIPOBOJHHKOB, 3aKOH J>KOyisi—
Jlenna.

OmnuncaHue N3y4YSHHBIX CBOMCTB BEIIECTB U
3JIEKTPUUECKUX SIBICHUH C HCIIOJIb30BaHUEM
(pr3nUecKUX BEJIMYHH: DJISKTPUYECKUH 3a-
psia, cuila TOKa, DJIEKTPHUYSCKOe HampsDKe-

HHUE, 2JIEKTPUIECKOe CONPOTUBICHHUE, pa3-
HOCTh noTeHuanos, DJ[C, paboTa Toka,
MOIITHOCTH TOKa.

Hcnons3oBanne nHPOPMAITMOHHBIX TEXHOJIO-
UM U151 TIOUCKA, CTPYKTYPUPOBaHUs, UHTEP-
IpeTany U IpeaCcTaBIeHUsI HHGOPMAIINH TP
IOJATOTOBKE COOOIIIEHUI O IIPUMEHESHHUHN 3aKO0-
HOB IIOCTOSHHOI'O TOKa B TCXHHUKEC U TCXHOJIO-
THSIX

Peseps (2 4)
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TemaTuueckuii
0JI0K, TEMa

OcHOBHOE coaep:kaHue

OCHOBHBIE BHIBI NEeATECJIBbHOCTH yYallUuXCH

PA3AEJ 4. DJIEKTPOANHAMMKA (11 4)

MarbauTHoe 1mojie.
DeKTpoMarHuTHas
naaykous (11 q)

IlocTossHHBIEe MaruuTel. Bzaumopeiicreue
TMIOCTOSTHHBIX MarHuTOB. MarHUTHOE TOJIC.
Bexkrop marautHOM uHaykuuu. [puHun
CyIIEpHO3UIIUU MAarHUTHBIX ToJiei. Jlnauu
MarHutHou nHaykuuu. Kapruna nuHuit
MarHUTHOW WHTYKITUH TOJISI TOCTOSTHHBIX
MarHUTOB.

MarsauTHoe noJjie MPOBOJHUKA C TOKOM.
Kaptraa nuHME MHIYKIUA MarHUTHOTO
TIOJIST JUTMHHOTO TPSIMOTO MPOBOJIHHUKA

¥ 3aMKHYTOT'O KOJBIIEBOTO ITPOBOTHUKA,
KaTylKu ¢ TokoM. OneIT Dpcrena. B3zaumo-
JIelcTBUE MPOBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ MOIyJ b U HaIlpaBJICHUE.
Cuna JlopeHna, e€ MOyJTb 1 HAllpaBJICHHUE.
JlBIDKeHHME 3apsHKEHHOM YacTHIBI B OJHO-
POIHOM MarHUTHOM ToJie. PaGoTa cuiibl
Jlopenua.

SIBneHme >IeKTPOMAarHUTHOU WMHIYKITHH.
IToTok BeKTOpa MarHUTHOM MHIYKIIMU.
OJ1C uHaAYKIIUH. 3aKOH 3JI€KTPOMarHUTHOM
uHoykun dapanest.

Buxpesoe snextpudeckoe noiue. 3/C un-
OYKIUHA B IMPOBOJHUKE, ABMXKYIIEMCS IO-

ITpoBeneHHEe dKCIIEPUMEHTA: U3yUECHHUE Mar-
HHUTHOTO TIOJIA KaTyIIKH C TOKOM; HCCJIeIoBa-
HHE NSHCTBHS IIOCTOSTHHOTO MarHuTa Ha paM-
Ky € TOKOM; HCCJICJOBAHUE SABJICHUSA 3JISKTPO-
MarHUTHOH MHIYKIIUH.

OOBsiCHEHHE OCHOBHBIX NPHUHIIUNIOB JACHCTBUSA
TEXHUYECKHX YCTPOMCTB, TAKMX KaK: ITOCTO-
SITHHBIE MarHUTHI, 2JICKTPOMarHUThI, DJIEKTPO-
ABUTATEIb, yCKOPHUTEIH DJIEMEHTAPHBIX Ja-
CTHII, HHIYKIIMOHHAS 1I€9b; U YCIIOBHUH HUX
0e30I11acHOr0 MPUMEHEHHUS B IPAKTHYESCKOMH
>KU3HH.

Pemenne pacu€THbIX 3a7a4 Ha NPUMEHEHHE
popmynr Tempr «MarHuTHOE MoOJIE. DIEKTPO-
MarHUTHAasT WHIYKIUSD).

PemreHnie kauyeCTBEHHBIX 33/1a4 C ONIOPOI Ha
H3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pHU3H-
YECKHE SIBJICHUSI TeMbl «MarHuTHoe moJie.
DJeKTpOMarHuTHasl UHIYKIIUSD).
OnpenesleHre HaIpaBJICHUS BEKTOpa HHIYK-
UM MarHUTHOTO MOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenna.
Pacno3naBanue pu3nyeckux siBJICHUI B y4eO-
HBIX ONBITAX U OKpYy>Karomleil )KU3HNU: B3aNMO-
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CTynaTeJIbHO B OJJHOPOJHOM MarHUTHOM
moJie.

IIpaBuno Jlenna.

NunykTuBHOCTB. SIBI€HME CAaMOMHIAYKLIMH.
3/1C caMOMHAYKIIUH.

DHeprus MarHUTHOTO NOJIsI KaTyIIKA C TO-
KOM.

DJIEKTPOMarHUTHOE I0JIe

NeliCTBUEe MarHUTOB, JICKTPOMAarHuTHasT WH-
YKL, AeICTBUE MAarHUTHOTO MOJISI Ha IPO-
BOJIHHUK C TOKOM U ABHKYIIHUCS 3apsin.
AHanHu3 3JIEKTPOMarHUTHBIX SIBJICHUH C HUC-
HOJIb30BaHMEM 3aKOHa 3JIEKTPOMArHUTHON HH-
IyKIHU.

Omnucanue U3y4YeHHBIX CBOMCTB BEIIECTB U
3JIEKTPOMATHUTHBIX SIBICHUH C MCHOJIb30Ba-
HUEM (QU3NYECKUX BEIWYHUH: HHIYKIUS Mar-
HHUTHOTO MOJIsI, cuiia Ammepa, cuia Jlopenria,
UHJIYKTUBHOCTH KaTyUIKU, SHEPTHs DJIEKTPHU-
YEeCKOr0 W MAarHUTHOTO IIOJICH

PA3JEJI 5. KOJIEBAHUMS 1 BOJIHBI (24 1)

MexaHu4ecKue U
3JIEKTPOMAarHUTHBIC
xoneGanust (9 u)

KonebarenbHas cucrema. CBoOOIHBIE MeXa-
HHUYECKHe KoJjiebaHusl. 'apMoHudeckre Ko-
nebanus. Ilepuon, yacrora, aMIUIMTY 1A U
¢aza xkormeOaHnii. [Ipy>KMHHBIN MasTHHUK.
MaremMaTu4ecKuii MasiTHUK. Y paBHEHHUE
rapMoOHHYeCKHnX KoyieOanuii. [IpeBpamenue
SHEPrUH MPU TAPMOHUICSCKHUX KOJICOaAHUAX.
KonebarenpHblii KOHTYp. CBOOOIHBIE 2J1eK-
TPOMAarHuTHLIC Kone6am/m B UACAJIBHOM
KoJIeOaTEeIIFbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHHUIECKUMH U JIeKTPOMarHUTHBIMHU
konebaanssmu. Popmyita Tomcona. 3akoH
COXpaHEHHsI SHEPIrHUH B HACAILHOM KoJieba-
TEIBHOM KOHTYpE.

IIpoBenenune skcnepuMeHTa: UCCIEeIOBaHUE 3a-
BHCHUMOCTH IEPHUOIa MaIbIX KOJIeOaHUH rpy3a
Ha HUTH OT JUIMHBI HUTH U MAccChl Tpy3a; UcC-
cJIeIOBaHUE TIEPEMEHHOIO TOKA B LIETIH U3 MO~
CJIE€ZIOBATEJIbHO COEAUHEHHBIX KOHAEHCATOPA,
KaTyIIKU U pPe3ucTopa.

OOBsicHEHHE OCHOBHBIX HNPHUHIIUIOB JICHCTBHS
TEXHUYECKUX YCTPONCTB, TAKHUX KaK: 3JIEK-
TPUUECKHUH 3BOHOK, T€HEepaTOP MEPEMEHHOTO
TOKa, JIMHUHU JIEKTpoIlepeaad; U YCIOBUHU UX
0e30MacHOT0 MPUMEHEHHUS B MPAKTUYIECKOMN
SKH3HU.

Pemenue pacu€rHbIX 3aa4 € SIBHO 3aJaHHOU
(pu3mIEeCcKO MOJZIEIBIO C UCIOJB30BAHUEM OC-
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IIpencraBiaeHue o 3aTyxaroluX KojaeOaHU-
six. BeIHy»KIeHHBIe MeXaHH4decKre Kojeba-
Hus. Pe3oHaHc. BeIHYy>XI€GHHBIE 3J1€KTPO-
MarHUTHBIC KOJeOGaHwUsI.

ITepemennsiii Tok. CHHyCOUAAIBHBIN TIepe-
MEHHBIH TOK. MOIIIHOCTh IIEPEMEHHOIO TO-
Ka. AMIUIUTYTHOE U JEHCTBYIOIIEe 3Haue-
HUE CUJIBl TOKa U HaIPSHKECHUS.
Tpanacdopmarop. [IpousBoncTso, nepemada
U NOTpeOJIeHNE YIIEKTPUIECKON Y HEPTHH.
DKOJIOTHYIEeCKHE PUCKHU IIPU ITPOU3BOICTBE
srekTposHeprun. KynsTypa mMcnonab30BaHUS
3IEKTPOSHEPTHH B IIOBCEAHEBHOM XKU3HHA

HOBHBIX 3aKOHOB U (DOPMYJI, ONUCHIBAFOIIIHX
MEXaHUYECKHUE U BJIEKTPOMArHuTHhIE KoJyieba-
HHUSL.

Onurcanue U3yYeHHBIX MEXaHUYECKUX U DJICK-
TPOMArHUTHBIX KOJIEOAHUH C UCIIOJIb30BAHHUEM
(pu3NYEeCKUX BETUYUH: IEPUO] U YaCTOTa KO-
nebanuii, aMIutUTy1a U (pasa konebaHmii, 3a-
PsAO U CHJIa TOKA B MPOIECCE TAPMOHHYECKHUX
3JIEKTPOMArHUTHBIX KOJIcOaHui.

Penienne kauecTBEeHHBIX 3a71a4y ¢ ONOPOH Ha
HU3yYeHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH, OTTUCHI-
BalOIHe MEXaHUISCKHE U DJIEKTPOMAarHUTHBIC
KoJIeOaHMs.

PaGora B rpyImnax npu riaHUpOBaHUH, IIPOBE-
JIEHWU M UHTEPIPETAIUHA PE3YILTATOB OIIbI-
TOB, U AHAJIN3€ AOIMOJTHUTENLHBIX UCTOUYHUKOB
nHbOpMaIMH IO TeMe

MexaHU4ecKHue U
3JIEKTPOMAarHUTHBIC
BoJiHbI (5 1)

MexaHU4YeCKHE BOJIHBI, YCIIOBHUS PacIpo-
ctpaHenus. llepuoa. CkopocTs pacmnpocTpa-
HEHUsI W JJUHa BOJIHBIL. [loniepeuHbie

Y IPOIOJIbHBIC BOJIHBI. IHTEepdepeHIus

U Tudpakmuss MEeXaHUIEeCKUX BOJIH.

3ByK. CKOpOCTH 3ByKa. [ pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa.

OO0BsiCHEHHEe OCHOBHBIX NMPHUHIIUIIOB JSHCTBUS
TEXHUYECKHUX YCTPONUCTB U TEXHOJIOTUM, TAKHUX
KaK: MY3bIKaJIbHBIC HHCTPYMCEHTBI, YJIbTPAa3By-
KOBast JHarHOCTHKa B TCXHHUKEC U MCIOUIITUHC,
panap, paauonpuéMHUK, TEIEBU30P, AHTEHHA,
Tenepon, CBU-neus; u yciaoBuii nx 6esonac-
HOTO NMPUMEHEHUS B IPAKTHUECKON KU3HU.
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DJIeKTPOMarHUTHbBIE BOJHBI. Y CJIOBHUS H3JY-
YEeHUsI DIIEKTPOMarHUTHBIX BOJIH. B3aumuas
OpUeHTAIUs BEKTOpoB E, B, V B aeKTpo-
Mar"HuTHoOM BosjHe. CBOMCTBA DIeKTpOMar-
HUTHBIX BOJIH: OTpaKE€HHE, IPEJIOMIICHUE,
noJsipu3anus, nudpakiuus, HHTepdepeH-
nusi. CKOpOCTh AJIEKTPOMArHUTHBIX BOJIH.
IIIkana 351€eKTpOMarHuTHBIX BOJIH. [Ipume-
HEHHUE DJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE
Hu OBITY.

ITpuHOUITEI pagUOCBI3HU U TEJICBUIACHUS.
Pamuosokammsi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKaro-
et cpeabl

Perienne pacué€THBIX U Ka4eCTBEHHBIX 3a1a4
C OITOpO¥ Ha N3yYCHHBIC 3aKOHBI U 3aKOHO-
MEPHOCTH, ONHCHIBAIOIINE PACIIPOCTPAHEHUE
MEXaHUYECKUX U SJICKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanrne HHGOPMAITMOHHBIX TEXHOJIO-
Tyl U1 DOMCKA, CTPYKTYPUPOBAaHUS, HHTEP-
OpETAIUH U IIPEACTABIICHUSI HHPOPpMAIIUH TPH
IIOATOTOBKE COOOMICHUN 00 UCIIOIBL30BAHUU
3JICKTPOMATHUTHBIX BOJIH B TCXHUKE.
VYyacTtue B JUCKYCCHH OO0 BIICKTPOMArHUTHOM
3arpsI3HCHUM OKPY KAIOIIeH Cpebl.

PaGoTta B rpynmax npu IUTaHUPOBAaHUH, MPOBE-
IEHUHW U WHTEPIPETANH PE3yJIbTaTOB ONBITOB
M aHAJINU3€ JONOJHUTEILHLIX HCTOYHUKOB HH-
popmannu nmo Teme

Onruka (10 q)

I'eomerpuueckas ontuka. [IpssMmonuHelHoe
pacnpocTpaHeHHUE CBETa B OJTHOPOJHOI cpe-
ne. Toueunslii ucTouHuK cBera. JIyd cBera.
OTtpakeHue cBera. 3aKOHbI OTPAXKEHUS CBe-
Ta. [TlocTpoeHne n300pakeHUil B MIIIOCKOM
3epKaire.

IIpenomnenue cBeTa. 3aKOHBI IIPEJIOMIICHUS
cBera. AOCOIOTHBIN MOKa3aTelb IpeomIie-
Hus. Ilonnoe BHyTpeHHee oTpakenue. llpe-
JEeIBHBIA YroJI MOJHOTO BHYTPEHHEro OTpa-
SKEHMUSI.

Hucnepcust ceera. Ciio>xXHBIA cocTaB 0enoro
cBera. LIBer.

TIpoBenenue sKCriEprUMEHTa: HAOIIOACHUE JTHC-
MEePCUU CBETA; U3MEPEHHUE TMoKa3aTes npe-
JIOMJICHHUSI CTEKJIa, HCCIEI0BAHNE CBOMCTB
H300paKeHU B JIMH3aX.

OOBbsCHEHUE OCHOBHBIX MPHUHIUIIOB JICHCTBUS
TEXHUYECKHUX yCTPOWCTB U TEXHOJIOTHH, Ta-
KHX KaK: O4YKH, JIyIa, poToarmiapar, mpoeK-
LIUOHHBIN anmnapar, MUKPOCKOII, TE€JIECKOII,
BOJIOKOHHAsI ONITHUKA, TU(PPaKIIMOHHAST peIIET-
Ka, TIOJIIPOU; U YCIIOBHU X O€30IT1acCHOTO
MIPUMEHEHUS B MPAKTHIESCKON KU3HHU.
Pemienne pacu€rHbIX 3ajlad C SIBHO 3aJlaHHOU
(pu3myeckol MOJENBIO C MCIIOJIB30BAaHUEM OC-
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Coluparomue U pacCceuBaroOIINe JIMH3BI.
Tonkast 1nH3a. POKYCHOE paCCTOSTHUE U
onTudeckast cuiia TOHKoi tuH3EL. [TocTpoe-
HHUE U300pakeHU B cCOONpAaronInX U pacce-
uBaromux JuH3ax. Popmyia TOHKOM JIMH-
3bl. YBEJIUYEHUE, JaBaeMOe JINH30M.
Ilpenensl NpUMEHUMOCTH T'€OMETPHUYECKOM
OINTHKH.

BoumHoBas onrtuka. MatepdepeHnus ceera.
Korepenrtnrie ncTounuku. YcioBus Habmro-
JICHWSI MAKCUMYMOB 1 MUHHMYMOB B HHTEP-
¢ epeHIIMOHHO KapTHHE OT JABYX CHH(}a3-
HBIX KOT€PEeHTHBIX NCTOYHHUKOB.
Hudpakums ceera. JudpaknpnonHas pemeér-
Ka. YcioBue HaOJIONEHUs TIIAaBHBIX MaKCH-
MYMOB MPH ITaJICHUH MOHOXPOMAaTHYECKOTO
cBeTa Ha THUQPPAKIHOHHYIO PEIIETKY.
ITonsspuszaus ceera

HOBHBIX 3aKOHOB U (OPMYJI Ir€OMETPUIECKO
ONTHKH.

TTocTtpoeHnue u onucanve N300pakeHUsI, CO3-
JlaBa€MOTr0 IJIOCKUM 3€pKajoM, TOHKOMN JIMH-
30H.

Pacnio3naBanue puU3NIEeCKUX SIBJICHUN B OIIBI-
Tax U OKpY>Karollel >KU3HU: NPSIMOJIMHEHHOE
pacupocTpaHEeHHE CBETa, OTPaKECHHUE, MPEIOM-
neHue, nHTepdepeHns, TupaKnus 1 OO~
pu3anusi cBera, JHUCIIEPCUs CBETa.

AHaJIN3 ONTHYECKUX SIBICHUH C UCIOJIh30Ba-
HUEM 3aKOHOB: 3aKOH NPSIMOJIMHEHHOTrO pac-
NPOCTPAaHEHUSI CBETa, 3aKOHBI OTPAKCHHS CBE-
Ta, 3aKOHBI MPEJIOMJICHUSI CBETA.

Ornucanre ONTHYECKUX SIBJIEHUH C UCITOJIB30-
BaHUEM (PU3HUCCKHUX BEJIHUHH: (POKYyCHOE pac-
CTOSIHHUE U OIITUYECKasl CHUiIa JIMH3bI

PA3EJI 6. OCHOBBI CIEIIUAJBHOMW TEOPUU OTHOCHUTEJBHOCTH (4 u)

OcuoBbl CTO (4 u)

I'paHNIIBI IPUMEHUMOCTH KJIACCHIECKON
MmexaHUKH. [locTymaTel crienuaibHONW
TEOPUH OTHOCHUTEIILHOCTH: WHBAPHAHTHOCTH
MOZYJIsI CKOPOCTH CBE€Ta B BaKyyMe,
OPUHIMI OTHOCUTEIBHOCTU DWHINTEHHA.

Pemrenne KadeCTBEHHBIX 3a/1a4 C OMIOPOU Ha
W3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3u-
gyeckue sBieHus 1mo reme «OcuoBel CTO».
Hcnonp3oBanre HHOOPMAITHOHHBIX
TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS,
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OTHOCUTEIBHOCTh OJJTHOBPEMEHHOCTH. 3a-
MeIUIeHHEe BpEMEHH U COKpallleHHe JUTMHEL.
DOHeprus ¥ UMILYJILC PEIISITUBUCTCKOM Ya-
CTHIIBI.

CBs13b MacChI C SHEpPruel ¥ UMILyJILCOM pe-
JIITUBUCTCKOM YaCTHUIIbI. DHEPIHs ITOKOS

MHTEPIIPETALUH U NIPEICTABICHUS
uH(pOpMaK IPHU NMOATOTOBKE COOOIECHUH
O TPaHHULAX NMPHUMEHUMOCTH KJIACCUYECKOU
MexaHUuKHu U ocHoBax CTO

PA3AEJI 7. KBAHTOBASI ®U3UKA (15 4)

DJIeMEeHThI KBaHTO-
Boi#i ontuku (6 9)

dotonbl. ®opmyna [lnanka cBsI3U HEPruu
¢oToHa ¢ ero yacToToil. DHEPTUs U
HMITYJIEC (pOTOHA.

OTkpeITHE U HccaenoBaHue ¢orosddexra.
OmriTel A. I'. CtoneroBa. 3akoHBI (HOTO-
a¢pdekra. YpaBHeHHe DHHINTEHHA TSI
dporoapdexra. «KpacHas rparuna» ¢doto-
a¢dekra.

JlaBmenue ceera. OmnbiThl I1. H. JleGenena.
XuUMHUECKOe JeHCTBUE CBETa

OO0OBsICHEHHE OCHOBHEIX NPHHIIUIIOB JICHCTBHUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KakK:
dorosmemMeHT, GOTOTATIYNK, COTHECUHAS
Oartapesi, CBETOIMOA; U YCIOBHI HX Oe3orac-
HOTO IIPUMEHEHUSI B IPAKTHYIECKOM KU3HU.
Pemienne pacu€THbIX 3aay Cc sIBHO 3aJaHHOM
(m3nueckoil MOZIEIBIO C UCIIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U GOpMyJ1 KBAHTOBOM
OITHKH.

Perienne xkauecTBEHHBIX 3ajiad C ONOPOI Ha
W3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTO-
BOM OIITHUKH.

Pacrio3naBaHue (pu3nUecKUX sIBICHHIH B y4deO-
HBIX OMbITax: (POTOIIEKTpUIeCcKuii 3ddexKT,
CBETOBOC JIaBJICHHE.

OnucaHue H3YYEHHBIX KBAHTOBBIX SIBJICHUM

M TIPOIIECCOB C HMCITOJIB30BaHUEM (DUIUYECKUX
BEJIMYHH: CKOPOCTH JICKTPOMarHUTHBIX BOJIH,
JJIMHAa BOJIHBI U HaCcTOTa CBE€TA, DHEPTUA U UM -
nyJbsc GoToHa
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Ctpoenue aTroma
(4w

Monenb atoma Tomcona. OnbiTel Peszep-
¢opna o paccesnuro A-uyactun. [Inanerap-
Hast moaens aroma. llocrynartel bopa.
W3znyyeHnue u noriomeHne (pOTOHOB IpH
epexo/ie aToMa C OJHOIO YPOBHS dHEPTUU
Ha apyroi. Bunsl cnektpoB. CnekTp ypoB-
HEeM sHepruu aroma BOAOpoOJa.

BoaHoBwIe cBolicTBa yacTull. BoHEI e
Bpoiinsa. KopryckynsipHO-BOJTHOBOM nya-
JIU3M.

CnoHTaHHOE W BBIHYXKICHHOE M3IITy4YEHHE

IIpoBenenue skcriepuMeHTa: HaOJIOACHUE JIH-
HEeWYaToro ChekTpa.

OOBsICHEHUE OCHOBHBIX MPHUHIIAINOB JICUCTBHS
TEXHHUYCCKHX YCTPOMCTB, TAKUX KaK: CIICK-
TPOCKOII, Jia3ep, KBAHTOBBIH KOMITBIOTEP;

H YCIOBHH NX 6€30MaCHOTO MPUMEHCHHUS

B IPAKTHYCCKOU >KU3HU.

Pemienre Kka4eCTBEHHBIX 3a7a4d ¢ OMOPOI Ha
U3yYCHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HU-
YecKHe sABJICHUS Mo TeMe «CTpOCHUE aToMay.
PacrioznaBanmne ¢u3NYECKUX SBICHUI B y4eO-
HBIX ONBITaX: BO3HUKHOBEHHE JIMHECHIATOTO
CIIeKTpa.

AHanu3 KBaHTOBBIX IPOILIECCOB U SIBJICHUH

C UCIIOJIb30BaHUEM ITOCTyaToB bopa

ATOMHOE SIIpO

6w

DKCHEPHUMEHTBHI, JIOKA3bIBAIOIIIHE CIIOXK-
HOCTh CTpoeHus sapa. OTKpbITHE paguoaK-
TtuBHOCTH. OTBITEI Pe3epdopaa mo omnpeme-
JICHHUIO COCTaBa PaJNO0aKTUBHOIO H3IIyde-
Husi. CBoiicTBa anb(da-, 6era-, raMma-u3-
JIy4d€HUs. Bnusaue pPaaruoOaKTUBHOCTH

Ha YKUBBIC OPTraHU3MBI.

OTKpBITHE OPOTOHA U HeHTpoHa. HykIl0H-
Has Mozens sapa [eiizenOepra—IlIBaneHKo.

IIpoBeneHrEe YYEHUUECKOTO JKCIIEPUMEHTA:
HCCJIeIOBaHNE TPEKOB YaCTHIl (110 TOTOBBIM
doTorpadusm).

OOBsICHEHUE OCHOBHBIX MPUHITUIIOB -
CTBU TCXHHUUYCCKUX yCTpOﬁCTB, TaKHUX KakK:
J03UMETp, kKamepa BuibcoHna, siiepHbIN
peakTop, aToMHasi 60M0a; U yCIOBHN HX
06e301macHOro NPUMEHEHHsI B MIPAKTHYESCKOM
JKU3HU.
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3apsia siapa. MaccoBoe uuncino siapa. M3o-
TOTIBI.

Anbpda-pacnan. DIEKTPOHHBIH U TTO3UTPOH-
HBII OeTa-pacnan. ['amma-uznydenue. 3a-
KOH pPaJMOaKTHUBHOI'O pacraja.

DHeprus CBsI3U HYKJIOHOB B sfpe. SnepHble
cwibl. Jledext Maccsl sapa.

Snepubie peaknuu. JleneHue u CUHTE3
siaep.

SAnepHslil peakTop. TepMosiiepHBI CUHTES.
ITpoOGiieMbI ¥ TEepPCIIEKTUBEI sIASPHOI SHEp-
TeTHUKH. DKOJIOTHYECKHE aCIIeKTHI SIACPHOMU
SHEPIreTUKHU.

OneMeHTapHble YacTULbl. OTKpPBITUE IIO3U-
TpoOHa.

Mertonasl HaOIIOAEHUST B PETrUCTPAIlH dJIe-
MEHTAapHBIX YaCTHLI.

dyHnameHTanbHblEe B3aUMOJAEHCTBHUS.
EnuHcTBO DH3nyeckoil Kap THHBI MUpa

Perienne kauecTBEHHBIX 3a/1ayu ¢ ONOPOM Ha
U3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (H3U-
4eCKHUE SIBJICHUA 0 TeMe «ATOMHOE SIIPO».
Pacno3naBanue pu3ndyeckux siBJICHUU B yueO-
HBIX OIIBITaX U B OKpPYJ>KarolleH >KU3HH: ecTe-
CTBEHHAsI M HICKYCCTBEHHAsI PalHOAKTHBHOCTb.
OnuncaHue N3yYUeHHBIX KBAHTOBBIX SBICHUN U
TPOIIECCOB C HCIOJB30BaHUEM (U3HUIECKUX Be-
JIMYUH: IIEpUOJ] HOoJIypacHana, SJHEepTHs CBSI3U
aTOMHBIX siiep.

AHann3 IpoIIEeCCOB U SIBJIEHHUH C HCTIOJIH30Ba-
HHUEM 3aKOHOB U MMOCTYJIaTOB: 3aKOH COXpaHe-
HUsI DJIEKTPUYECKOI0 3apsi/ia, 3aKOH COXpaHe-
HHsI MAcCCOBOI'O 4HCIa, NOCTyIaTkel bopa, 3a-
KOH PaAMOaKTHBHOIO pacraja.
Hcnons3oBanne nHPOPMAITMOHHBIX TEXHOJO-
TUH 151 TIOMCKa, CTPYKTYPHUPOBAaHUSI, UHTEP-
IpeTany U IpeacTaBIeHUsI MHGOPMAITNH IIPHU
TOATOTOBKE COOOMIEHUN O MPUMEHEHHH 3aKO-
HOB KBaHTOBOW (PM3HUKH B TEXHUKE U TEXHOJIO-
TUsIX

PA3JIEJ 8. QJIEMEHTBI ACTPOHOMHWU U ACTPO®U3UKHU (7 u)

DneMeHTHI
acTpopU3UKHU
(72

Ortansl pa3BUTUA acTpoHOMUH. llpukimagHoe
W MHUPOBO33pPEHYECKOE 3HAUCHUE aCTPOHO-
MHH.

Bua 3Bé3anoro Heba. Co3Be3ausi, IpKue
3BE3bI, IJTAHETHI, UX BUAUMOE IBHKCHHE.
ComnHeuHasl cucrema.

IToaroroBka cooOIIeHUN O MeTOax IMOoIy4e-
HHUSl HayYHBIX aCTPOHOMHMYECKHX 3HAHUH, OT-
KPBITHSIX B COBPEMEHHON aCTPOHOMMHU.
BrinosiHeHUe 3a1aHui, IPOBEPSIONINX Biajie-
HHE OCHOBOITOJIAraroIMMH aCTPOHOMHYECKHUMH
TMOHSATHSIMH, ITO3BOJITIOIINMH XapaKTepH30-




¥S

ewnwediodu senoged

OkxonuaHue

TemaTuueckuii
0JI0K, TeMa

OcHoBHOE coaepikanue

OCHOBHBbI€ BU/bI J1eSITEJIbHOCTH Yyamuxcsi

Connne. ConHeuHass aKTUBHOCTh. McTou-
HUK sHepruu CoJHOoa u 3BE34. 3BE3IHI,

UX OCHOBHBIE XapaKTepHUCTUKHU. Jlmarpamma
«CHEKTPAJIBHBIN KJIACC — CBETUMOCTHY.
3BE31bI TITaBHOM MOCIEI0BATEIBHOCTH.
3aBHCHMOCTBH «Macca — CBETHUMOCTB»

U1 3BE31 TJIaBHOM IMOCJIENOBATEIbBHOCTH.
Buyrtpennee ctpoenue 38E341. COBpeMeHHBIE
MIPECTaBICHUS O IPOUCXOXKICHUH U 3BO-
o CostHna ¥ 3BE3/1. DTaribl )KU3HU
3BE3 .

Mneunsiit [yt — nama I'anaktuka.
TTonoxxenne n aermxenne Comxna B ["amak-
Tuke. Tunel ragakTuk. PaauoranakTuku
M KBazapel. HEpHBIE ABIPHI B siApax rajak-
THK.

Bcenennas. Pacmupenne BeenenHoii.
3akoH Xa0O06ia. PazOeranmne rajakTHK.
Teopust bonsuioro B3pbiBa. PesmkroBoe us-
JIy4deHUeE.

MacmrabHas crpykrypa Bcenennoit. Mera-
raJlakTHKa.

Hepeménnble ipoOieMbl acCTpOHOMHH

BaTh MPOILIECCHI, IPOUCXOISIINE B 3BE31aX,

B 3BE3JHBIX CHUCTEMAaX, B MEKTaJJaKTUUECKOMN
cpene; IBMKEHUE HEOECHBIX TEJI, SBOJIFOILIHUIO
3BE311 U BcesieHHOMN.

ITpoBenenue HaOIIOACHUI HEBOOPYKEHHBIM
rJ1a30M C HCIOJIb30BAaHUEM KOMITLIOTEPHBIX
OPUIIOKEHUH JJIs1 OTIPEJISIICHUS TTOJI0KEHUS
HEOECCHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OC-
HOBHBIE co3Be3usi CEeBEpHOTO IMOJIyLIapys U
SIDKUE 3BE3NBI.

IIpoBenenue Habmonenuii B teneckon JIyHHI,
mia"er, Mueunoro Ilytu
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OBOBLIAIOUIEE IOBTOPEHME (4 u)

Cucremartu3anus
U 000011IeHHE
Mmarepualia Kypca
duzuku (4 94)

Posb pu3uKM 1 aCTPOHOMHUH B 9KOHOMMYE-
CKOM, TEXHOJOTHYECKOM, COI[HAIbHON U
STHYECKO# cdepax NesITeIbHOCTH YEIOBEKa;
poJIb U MecTO (PU3HUKH M aCTPOHOMHH B CO-
BpPEMEHHOI HayYHOU KapTHHE MUPAa; POJIb
(pusnueckoit Teopun B HOPMUPOBAHUHA
npeacTaBiIeHul 0 GU3NYECKON KapTHHE MU-
pa, MecTo PU3NIECKOI KapTUHBI MUpPa B
o0meM psiTy COBpEMEHHBIX €CTeCTBEHHO-Ha-
YUYHBIX MNPEICTABICHUNU O Ipupone

VuacTue B IMCKyCCUU O POJIH QU3MKH U
aCTPOHOMHH B Pa3JINUYHBIX cepax HesTernbHO-
CTH YeJIOBEKa.

ITonroroBka cooOmieHuit 0 Mmecte PU3NIECKOn
KapTUHBI MHpPa B PAAY COBPEMEHHBIX Ipen-
CTaBJICHUH O MpPUpOJIE.

BrmmonHenne y4eOHBIX 3aJaHuil, JeMOHCTPH-
pYIOIINX OCBOCHHE OCHOBHBIX IOHSATUH, (pu3n-
YeCKHUX BEJIWYHH M 3aKOHOB Kypca (pHu3nKu
10—11 xnaccos

Peseps (3 u)




ITIOYPOYHOE INTAHUPOBAHUE

10 KJIACC
K JJIeKTPOHHBIE
0JIHY€eCTBO YacoB 1wihpoBbIe
Ne aTa o0pasoBare/ibHbIe
Tema ypoka Kontpoua | Ilpakt A P CCVDOLT
/o Bcero | bHble |muecknm [IBYICHHS pecyp
padotbl e
http://www.fizika.ru
1 Dr3uKa 1 METObl HAYYHOI'O 1
' [MO3HAHUS
http://college.ru/fizik
” Dur3uKa 1 METObl HAYYHOI'O 1 ttp://college.ru/fizika/
' [HO3HAHUS
http://school-collection.edu.ru

MexaHndeckoe OBIKEHUE.
3. |PaBHOMEpHOE JBUKECHHE TEI. 1

['paduku paBHOMEPHOTO

[IPSMOJIMHENHOTO JIBUKEHUS.

http://school-collection.edu.ru

'Yckopenue. PaBHOyCKOpeHHOE
4. [NpSIMOJIMHENHOE JBHKECHUE. 1

CBOOOIHOE ITaJIeHUE.



https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000

KpuBosIMHEHOE NBUKEHUE.
PaBHOMEpPHOE IBUJKEHUE TOYKU
[10 OKPYKHOCTH.

http://school-collection.edu.ru

O6001IeHIE U TIOBTOPEHUE.
Pemenue 3a1a4 mo Teme
«Kunemaruka»

http://www.fizika.ru

KonTponbhas padota Nel mo
reme «Knunemarnka»

http://www.fizika.ru

[ [pMHLIMII OTHOCUTENBHOCTH
["anuites. IlepBblil 3aK0H
Herorona.

http://school-collection.edu.ru

Macca tena. Cuna. [Ipunuun
cyneprno3uiuu cuil. Bropoit u
TpeTui 3akoH HproToHa.

http://college.ru/fizika/

10.

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna TspKecTH.

http://school-collection.edu.ru

11.

Cuna ynpyroctu. Bec.
IHeBecoMocCTb.

http://college.ru/fizika/



https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000

12.

UlaGopaTopHas pabota Nel
«HccnenoBanue 3aBUCHMOCTH

Npy>KUHE 1 PE3MHOBOM 00pasIie,
0T uX Aeopmanum»

http://college.ru/fizika/

CHJI YIIPYTOCTH, BO3HUKAIOLIUX B

13.

Cuna tpenus. Koapdumment
TPEHHSL.

http://www.fizika.ru

14.

[locTynarensHOE 1
BpalaTeIbHOE IBUKCHUE
@OCOJIFOTHO TBEPJOTO Tea.
MOMEHT cuiIbl. Y CIIOBUS
[PaBHOBECHS.

http://www.fizika.ru

15.

MMmynsc MaTepuaibHON TOUKH.
YIpyrue u Heynpyrue
CTOJIKHOBEHUS. 3aKOH
COXpaHEHUsI UMITYJIbCA.

http://www.fizika.ru

16.

PerieHne 3aaa4 Ha 3aKOH
COXPAHCHUS UMITYJIbCA.

http://www.fizika.ru

17.

IPaGoTa cribl. MOLIHOCTE CUIIBL.

http://college.ru/fizika/



https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000

18.

Kunetnueckast U MOTEHIMATbHAS
PHEpPrusi. 3aKOH COXpaHEHUs
DHEPrUH B MEXaHUKE.

http://school-collection.edu.ru

19.

O0001IeHNE U TIOBTOPEHHUE TEM
«JlnHamuka» 1 «3aKOHBI
COXpaHEHUS B MEXaHUKEY.

http://school-collection.edu.ru

20.

KonTponbhas padota Ne2 mo
reMme «/lnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHHUKE)

http://school-collection.edu.ru

21.

OcHoBHble non0keHuss MKT.
bpOYHOBCKOE IBHKEHHUE.
Jluddysus. Cunbl

B3aMOJCHCTBHUS MOJICKYJI.

http://school-collection.edu.ru

22.

Pemenue 3aga4 Ha pacuet
BEJINYMH, XapaKTEPU3YIOLIUX
MOJIEKYJIBI.

http://college.ru/fizika/

23.

Moenp uIeaIbHOro Tasa.
OcHoBHOe ypaBHeHue MKT.

http://www.fizika.ru

24.

Penrenue 3amad Ha OCHOBHOE
ypaBHeHnne MKT.

http://www.fizika.ru



https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000

25.

TerioBoe paBHOBECHE.
Temmneparypa u ee U3MepeHue.

http://school-collection.edu.ru

26.

IAGcomIoTHAs TemMIiepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
PHEPIUH TEIIOBOTO JBUKEHUS
YACTHIL.

http://school-collection.edu.ru

217.

'YpaBHeHue Menpeneena-
Kianeiipona. 3akon /lanbToHa.
Pemienue 3amau.

http://school-collection.edu.ru

28.

l130mporeccsl B UACATIBHOM rase.
["pacduueckoe npeacrapneHue
M30IPOLIECCOB.

http://college.ru/fizika/

29.

UlaGopaTopHast pabota Ne2
«Orpenenienue Macchl BO3/IyXa B
KJIAaCCHOM KOMHATe Ha OCHOBE
M3MEPEeHH 00beMa KOMHATHI,

v
DODTOIIIIA 11 TOMITONATIINTT D TTOTIN

http://college.ru/fizika/

30.

TepMoanHaMHuuecKas CUCTEMA.
BHyTpeHHsIs1 SHEPTHsI U CIIOCOOBI
€€ U3MEHEHUS.

http://school-collection.edu.ru



https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000

31.

KonruecTBO TEIIOTH U padoTa.
Buabl Tenonepenayu.

http://school-collection.edu.ru

32.

UlaGopaTopnast pabota No3
«3mepenune yaenpHou
TEIIOEMKOCTH)Y

http://school-collection.edu.ru

33.

[TousTie 00 aguabaTHOM
rpouecce. [lepBriil 3aK0H
repMoauHaMUKU. [IpuMenenue
[EPBOrO 3aKOHA TEPMOAMHAMHUKHI
K M30IPOIIECCaM.

http://college.ru/fizika/

34.

Pemienue 3aga4 Ha TPUMEHEHUE
[epBOT0 Hayajla TEPMOIMHAMUKU
K M30IPOLIECCaM.

http://college.ru/fizika/

35.

IBTopoil 3aKOH TEPMOAVHAMMKH.
HeoGpaTuMocTh Mpo1eccoB B
npupoJe.

http://www.fizika.ru

36.

TeruoBbie MamnHbL. [IpuHIUIT
MENCTBUS TEILIOBLIX MAIIIMH.
KTI/I] TeryoBbIX MaIIvH.

http://www.fizika.ru



https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000

37.

[{rxn Kapno u ero KIIJI.
Periienue 3aaay.

http://college.ru/fizika/

38.

[ToBTOpEeHME 1 0000IIIEHNE
pasnenos «MonekyisipHas
(busnka» u «TepMoarHAMHKAY

http://school-collection.edu.ru

39.

KonTponpsHas padora Ne3 mo
TEeME «OCHOBBI MOJICKYJISIPHO-
K1HETHYeCcKoi Teopun. OCHOBBI
TEPMOITHAMUKI

http://school-collection.edu.ru

40.

[TapooOpazoBanue u
KoHIeHcauust, cnapenue u
kunenue. HacpieHHsplil nap.

http://college.ru/fizika/

41.

IAOCOJTIIOTHAS K OTHOCHUTEIIbHAS
BJIAXKHOCTH BO3ayXa.

http://www.fizika.ru

42.

TBepaoe Teno.
Kpucrannuyeckue u aMmopdHbie
resna. Kuakue KpucTasibl.

http://www.fizika.ru

43.

'YpaBHEHHE TEITOBOTO OalaHca.

http://school-collection.edu.ru



https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
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https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000

44,

Pemienye 3a1a4 Ha HaXOXKICHUE
BJIAJKHOCTU BO3I[yX21 nu
COCTaBJICHUE YPaBHEHUS
TEeIIOBOro OaiaHca.

http://school-collection.edu.ru

45.

(DeKTpu3aLus Teil.
(DIIEKTpUUECKU 3aps]. 3aKOH
COXPaHEHHS AIIEKTPUIECKOTO
Bapsiia.

http://school-collection.edu.ru

46.

B3aumoneiicTBue 3apsiioB. 3aKOH
KyoHa.

http://school-collection.edu.ru

47.

Perrenue 3aga4 Ha 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO
Bapsiia 1 3akoH KyioHa.

http://school-collection.edu.ru

48.

(DIIEKTPUUECKOE TIOJIE.
Hanps>xeHHOCTD
PIEKTPUYECKOTO TOJIA.

http://school-collection.edu.ru

49.

[TpuHLIMI cynepno3uIun
PIEKTPUYECKHUX MoJier. JInnun
HAIMPSKEHHOCTH YJIEKTPUUECKOTO
mostst. PaboTa cu

PJICKTPOCTATUYCCKOI'O TTOJIA.

http://college.ru/fizika/



https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
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50.

[Torennuan. Pa3zHocts
[IOTEHIUAIOB.

http://www.fizika.ru

51.

[IpOBOJHUKY U TUAJIEKTPUKH B
RIIEKTPOCTATUYECKOM I0JIE.
JTuanexTpudeckas
[IPOHUIIAEMOCTb.

http://www.fizika.ru

52.

DnekTpoeMKkocTb. Konnencarop.
(DHEeprus 3apsyKEHHOTO
KOHICHCATOPA.

http://college.ru/fizika/

53.

[ToBTOpEHKE M 0000IIEHUE TEMBI
«IIEKTPOCTATHKAY.

http://college.ru/fizika/

54,

KontponbHas padora Ne4 o
reMe «DJIEKTPOCTaTUKA»

http://www.fizika.ru

55.

DnekTpuueckuil Tok. Cuna Toka.
Hanpsoxenue. 3akon OMma st
[y4acTKa IEMU.

http://school-collection.edu.ru

56.

(DJIeKTpUUECKOE CONPOTUBIICHUE.
CoeariHeHNE TPOBOAHHUKOB.

http://school-collection.edu.ru

o7.

PaGoTa 1 MOIITHOCTH
PIEKTPUYECKOr0 TOKA. 3aKOH

sxoyasg-JIenna.

http://school-collection.edu.ru
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58.

O/1C u BHyTpeHHee

COITPOTUBJICHHUEC NCTOYHHUKA TOKA.

Baxod Oma i1 MOJIHOM LENH.

http://school-collection.edu.ru

59.

Perrenue 3aga4 Ha 3aKOH
/xoyns-Jlenna u 3akoHbl Oma.

http://www.fizika.ru

60.

UlaboparopHas pabota Ned
«M3mepenne J/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

http://www.fizika.ru

61.

(DNIEKTpOHHAs IPOBOAUMOCTD
TBEP/IbIX METAJIIOB.
3aBHCHMOCTb COITPOTUBIICHUS
METaJIOB OT TeMIEepaTyphl.

http://college.ru/fizika/

62.

(DIIEKTPUUYECKHI TOK B BaKyyMe.

(DJIEKTPUUYECKUI TOK B Ta3ax.
CaMoCTOSITENbHBIN 1
HECaMOCTOSITENIbHBIN pa3psil.
[Lazma

http://college.ru/fizika/
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63.

[ToynipoBogauku. CoOCTBEHHAS
1 IpUMECHAs TPOBOJIUMOCT.
CBolicTBa p-N -NIEpeX0/I0B

http://school-collection.edu.ru

64.

(DJIEKTPUIECKUAN TOK B PacTBOpax
1 pacIuiaBax 3JeKTPOJIHUTOB.
(DJIEKTPOIUTHYECKAS
rccoranus.

http://school-collection.edu.ru

65.

O600111eHNEe 1 TIOBTOPEHHUE TEM
«I10CTOSIHHBIN IEKTPUUECKUI
TOK. TOKM B pa3IMYHBIX Cpeaax»

http://www.fizika.ru

66.

KonTpoabHas padora Ne5 o
reme «IlocTostHHBII
PIEeKTpUYeCKuil TOK. Toku B
[Pa3IMYHBIX CPENAX »

http://school-collection.edu.ru

67.

IToroBoe moBTOpEHUE

68.

IToroBoe moBTOpEHUE
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I Toro

59 5

ITIOYPOYHOE INTAHUPOBAHUE

MaruutHoe noJe. [TocToaHHbIE

11KJIACC
KonuyecTBo yacos
Nara DJIeKTPOHHBIE
Tema ypoka Kourpou| Ipakru npoBen| OOpasoBaresnbHbIe
Bcero | bHbI€ | 4YecKHe CHES pecypcsbl
pa6oTsI | padoThI
http://school-

collection.edu.ru

CC MOAYJIb U HAITpaBJICHUC.

. [MarauTsl. [IpuHnmn cynepno3uuuu 1
MAarHATHBIX ITOJIEH.
M http://school-
arHUTHOE T10JI€ MPOBOJAHUKA C collection.edu.ru
. [rokoM. OmbIT Opctena. Cuna Ammepa 1
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J[Br>keHUE 3apsiKEHHOW YaCTHUIIbI B
. [MarauutHOM TI01e. Cuuta JlopeHuia, ee
MOJYJIb M HAllpaBJICHHUE.

http://www.fizika.ru

Pemienue 3ai1ayd Ha cuity Amrmepa u
" lcrity Jlopenua.

http://college.ru/fizika/

SIBIIEHME DJIEKTPOMArHUTHOM
. maaykumn. IToTtok BekTopa
MarHUTHOW MHIYKIIHMH.

http://college.ru/fizika/

D J1C unayKImu. 3akoH
. PJIEKTPOMArHUTHON MHIYKIIUU
Dapanes.

http://school-
collection.edu.ru

BuxpeBoe 31eKTprUIecKoe moie.
" [IpaBuio Jlenua. Pemenue 3amauy.

http://www.fizika.ru

uaykruBHoCTh. DJC
" caMOMHAYKLUU. DHEPrus
MarHUTHOTO TIOJISI KATYIITKA C TOKOM.

http://college.ru/fizika/

Penrenue 3am1a4d Ha HaX0XKJICHUE
. pHEpruM MarHUTHOTO MOJIS KaTyIIKU
CTOKOM U I/IHHYKTHBHOCTI)

http://school-
collection.edu.ru
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10.

[ToBTOpEeHME U 0000IIEHUE TEMBI
«MarguTHoe II0JI€E.
(DNIEKTPOMArHUTHAS] WHTYKITHS)

http://www.fizika.ru

11.

KontponsHas padora Nel o teme
«MarguTtHoe I0JI€.
(DNIEKTPOMArHUTHASI WHTYKITHS

http://school-
collection.edu.ru

12.

CB0OOOIHBIE MEXaHUYECKHUE
KosieOanus. [ apMoHMUYEeCcKHe
KoyeOanus. MaTeMaTHYECKUH U
[PY>KUHHBINA MasITHUK.

http://college.ru/fizika/

13.

Pemenue 3a1a4 Ha mpeBpalICHUE
DHEPIUU IPU FAPMOHUYECKUX
KOJICOAHMSIX.

http://school-
collection.edu.ru

14.

JlaGopatopHas pabora Nel
«ccienoBanue 3aBUCUMOCTH
reproJia MajbIX KoieOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCHI TPy3a»

http://www.fizika.ru

15.

Konebarenbupiil KOHTYp. Dopmyna
TomcoHa.

http://www.fizika.ru

16.

Pemienue 3a1au Ha cOXpaHEHUE
SHEPruu B K0JieOaTeIbHOM KOHTYPE.

http://www.fizika.ru
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17.

3aTyxaroIye ¥ BHIHYKICHHBIC
koneOanus. Pe3zonanc.

http://www.fizika.ru

18.

IlepemMeHHBIN TOK. AMIUTUTYAHOE U
JICHCTBYIOILIEE 3HAYECHHUE TOKA.
MoIHOCTh TePEeMEHHOT0 TOKa.

http://www.fizika.ru

19.

Tpancdopmarop. [IpoussocTso,
nepeaaya u notpediieHue
BIEKTPUUYECKON YHEPTUHU.

http://college.ru/fizika/

20.

Perenue 3aay4 1o Teme
«Mexannueckue 1
BJIGKTPOMaFHI/ITHBIG KOHe6aHI/I$I»

http://college.ru/fizika/

21.

Mexannueckue BoHbI. [lonepeunsie
1 TIPOOJIbHBIE BOJIHBI.
uTepdepenius u nudpaxuus
MEXAHUYECKUX BOJIH.

http://school-
collection.edu.ru

22.

(DNIEKTPOMAarHUTHBIE BOJTHBI.
OTpakeHue, NpeIoMIICHNE,

G pakus 1 UHTEpPepeHIus.
[[Ixasa 3J1IEKTPOMAarHUTHBIX BOJIH.

http://school-
collection.edu.ru

23.

[ [puHIIUTIBI paTuOCBS3U U
TejxeBuaeHuA. Pagnonokamus.

http://school-
collection.edu.ru
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24.

[ToBTOpEHKE M 0000IIEHUE TEMBI
«Komebanus 1 BOIHBI»

http://school-
collection.edu.ru

25.

KonTtposbHast pabota N2 mo pazneny
«Konebanust 1 BOJHBI

http://school-
collection.edu.ru

26.

['eomeTpuyeckas onTuka. 3aKOHbI
oTpakeHus ceera. [loctpoeHue
M300paKeHHs B INIOCKOM 3epKalle.

http://college.ru/fizika/

217.

[IpenomieHue cBera. 3aKOHBI
rpesiomienus ceera. [lomnoe
BHYTpEHHEE oTpakeHue. /ucnepeus
CBETa

http://college.ru/fizika/

28.

CoOuparoiasi 1 paccerBaromas
a3kl [locTpoeHne nzodpaxenuii B
nuH3aX. PopMysia TOHKOU JIUH3BI.

http://college.ru/fizika/

29.

UlaGopaTopHast pabota Ne2
«ccrnenoBaHue CBOMCTB
M300paykeHH B JTMH3aX»

http://school-
collection.edu.ru

30.

PerieHnue 3aaa4 Ha MMOCTPOCHHUC

M300paKeHU B TMH3aX.

http://school-
collection.edu.ru
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31.

Boanosas ontuka. IHTepdepeHus
cBETa

http://www.fizika.ru

32.

Tudpakmus ceera. JudpakimonHas
pewerka. [losapusanus ceera

http://www.fizika.ru

33.

Pemenue 3a1a4 Ha TUGPAKITUAIO
CBETA.

http://www.fizika.ru

34.

[ToBTOpEHKE M 0000IIEHUE TEMBI
«OrTuka

http://school-
collection.edu.ru

35.

KontponbHas pabota Ne3 o teme
«OnTuka»

http://school-
collection.edu.ru

36.

['paHuIBl TPUMEHUMOCTH
KJIacCCHYeCKOM MexaHuKH. [locTyarel

CTO.

http://school-
collection.edu.ru

37.

OTHOCUTEIHLHOCTD
O/JIHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHU W COKPAICHUE JTUHBI.

http://college.ru/fizika/

38.

SHCpF W U UMITYJIBC peHHTHBHCTCKOﬁ
HaCTHIIBI. 9Hepr1/1;1 ITOKOsI.

http://college.ru/fizika/
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39.

Pentenue 3amau mo teMe « OCHOBEI
CTO»

http://college.ru/fizika/

40.

Dotonbl. Dopmyna [Inanka. DHeprus
1 IMITYJIEC (DOTOHA.

http://school-
collection.edu.ru

41.

OTKpBITHE U HCCIIE0BAaHNE
dbororddekra. YpaBHeHue
OiiHmreita s porodddexra

http://www.fizika.ru

42.

J[aBIeHHE CBE€Ta. XMMHYECKOE
meificTBUE cBeTa

http://www.fizika.ru

43.

Penrenne 3amau mo teMe « DIE€MEHTEI
KBAHTOBOU OIITUKN

http://www.fizika.ru

44,

[ToBTOpEeHHE U 00600IIIEHUE TEMBI
(«DJIEMEHTHI KBAHTOBOM OITHKI))

http://school-
collection.edu.ru

45.

KonrtpomnbHas pabora Ned mo Teme
«IEeMEHThI KBAaHTOBOW ONTHUKI

http://school-
collection.edu.ru

46.

Mogenb atoMa TomcoHa. OnBITE
Pesepdopna. [locrynarsr bopa

http://www.fizika.ru
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47.

CnekTp aroma Bogopoza. Mznyuenue
U TIoTJI01IeHHEe (POTOHOB TPU
[epexo/ie aTOMOB C OHOTO YPOBHS

http://www.fizika.ru

48

BoHOBEIE CcBOMICTBA YacTUIl. BOJIHEI
e bpoiins.

http://colleqe.ru/fizika/

49.

Pemenue 3aga4d 1o Teme <<CTpOCHI/Ie
ATOMa»

http://college.ru/fizika/

50.

PanuoakTuBHOCTE. OTKpHITHE
[IPOTOHA U HEUTPOHA. 3apsl U
MacCcoOBO€E YHCIIO siapa. M30Tonbl

http://school-
collection.edu.ru

51.

Anbda-pacnan. bera-pacnaza. 'amma-
M3ITydeHue. DHeprus cBsi3u. SnepHble
cuiibl. Jleekt macc.

http://school-
collection.edu.ru

52.

S nepHbiil peakTop. TepmosiepHbIit
CHUHTE3. DJIIEMEHTaPHbIE YaCTHUIIBI.
MeTo 161 HaOJII0IEHUS U pErUCTpaui
BapsKEHHBIX YaCTHL.

http://school-
collection.edu.ru

53.

[ToBTOpeHMe 1 0000IIEHHE 10 TEMaM
«Ctpoenne aToma» U «ATOMHOE
SIIPO»

http://school-
collection.edu.ru



https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000

54,

KontponbHas padora N5 o remam
«CtpoeHue aToma» U «ATOMHOE
SIITPOY

http://school-
collection.edu.ru

55.

(DTanbl Pa3sBUTHA aCTPOHOMUHU.

http://www.fizika.ru

56.

Bup 3Be3nnoro neda. Co3se3nus,
[JIAHETHI, U3 BUIUMOE IBHIKEHUE

http://www.fizika.ru

S7.

CostHeuHas cucrema.

http://school-
collection.edu.ru

58.

3Be3a6l. IX OCHOBHBIE
XapaKTepUCTHKHU. 3BE3/1bI TT1aBHOU
[1OCJIEIOBATEILHOCTH.

http://school-
collection.edu.ru

59.

Muneunsiii [IyTe-Hama ["anakTuka.
[Tonoxxenue u neuxenue ConHua B
[ ajlakTHKE.

http://school-
collection.edu.ru

60.

Bcenennas. Paciuvpenue BeenenHo.
3akoH Xab0ia.

http://school-
collection.edu.ru

61.

MacmtaOHast cTpykTypa BeeneHHoi.
MeTaranakTuka.

http://school-
collection.edu.ru
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62.[[loBTOpenue Kypca 7 kiracca 1
63.[[loBTOpenue kypca 8 kiacca 1
64 [[ToBTOpenue kypca 9 kiacca 1
65.[[ToBTOpenue kypca 10 kimacca 1
66.[[ToBTOpenue kypca 11 kmacca 1
67.|Peienue TecToB 1
68.|Pemienne TecToB 1

Toro

68




