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l. IlosicuuTEeILHAA 3aNMUCKA

[Tporpamma kpysxka o gusuke « DU3NUKA B XKU3HU» nns 10 kinacca coctaBieHa B COOTBETCTBUU

c: ®enepanbHbIM 3aKOHOM 00 oOpaszoBanuu B Poccuiickoit ®@enepanuu (ot 29.12.2012 N 273-03 (pen. ot
29.07.2017)), tpeboBanusimu DeneparbHOrO0 TOCYIAPCTBEHHOTO O0Pa30BATENBHOTO CTaHAApTa CPEIHETO
obmero obpazoBanus (PI'OC COO); npumepHoii iporpammsbl yaeOHoro kypca (Illaranuna A.B., Paboune
nporpammbl, @usmka, 10-11 kmacesl. — M.: Tlpocsemenune, 2017.), komruiekta ydyeOuukoB ['.5. Mskuines,
b.b.byxoBue, H.H.Corckuit / Ilon pen. H.A.IlapdentbeBoir, @Pusmka. 10 kmacc. ba3oBwiii ypoBeHb
(KOMILIEKT C 3JIEKTPOHHBIM npuiioxenuem). — M.: Ilpocsemenue, 2017.).

VYyebOnas mporpaMma KpyKka paccuuTtana Ha 344.
3aHATOCTh OOywarommxcs B Kpykke mo ¢usuke s 10 kimacca HampaBieHa Ha JOCTHKCHHE

CIEAYIOIIUX LeJeH:

OCBOEHHME 3HAHMU O (YHAAMEHTAIBHBIX (PU3UYECKHX 3aKOHAX M IMPUHIMIIAX, JISKAIMIUX B OCHOBE
COBPEMEHHOM (PU3MUECKOW KapTHHBI MHUpa; HanOoliee BAKHBIX OTKPBITUAX B 00NacTH (U3UKH,
OKa3aBIIMX ONpENENIoNiee BIUSHUE Ha Pa3BUTHE TEXHUKUM M TEXHOJOTHMH; METOJaX Hay4HOTO
MIO3HAHUS TIPUPOIBI;

MPUMEHSTH TOJTYYCHHBIC 3HAHUS 10 (PHU3HKe 17151 OOBSICHEHUS Pa3HOOOPa3HBIX (PU3MUECKUX SIBICHHIA
Y CBOMCTB BELIECTB; MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NUECKUX 3HAHUH;

pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEILICKTYaJIbHBIX H TBOPYECKUX CIOCOOHOCTEH B Iporiecce
npuoOpeTeHus] 3HAHMH W YMEHHHA 1O (HU3UKE C HCIOJB30BAaHMEM pA3JIMYHBIX HCTOYHHKOB
UH(OpMAIMY, B TOM YHUCIIE CPEICTB COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTUH; (hOpMHUPOBaHHE
YMEHHUH OLIEHUBAThH JOCTOBEPHOCTH €CTECTBEHHOHAYYHOH HH(pOpMaImy;

BOCIIUTAaHHE YOEKICHHOCTH B BO3MOXKHOCTH TO3HAHMS 3aKOHOB TPUPOABI; HCIOIb30BAHUS
OOCTHKEHUH (U3MKM Ha Onaro pa3BUTHA YEJNOBEYECKOM LMBWIM3AIMK; HEOOXOIUMOCTH
COTPYZIHMYECTBA B IPOLIECCE COBMECTHOTO BBIIOJHEHHS 33J]ad, YBAKHUTEIBHOTO OTHOIIEHHUS K
MHEHUIO ONIIOHEHTA TP 00CYKICHUHU MPOOJIEM €CTECTBEHHOHAYYHOTO COJepPIKaHMsI; TOTOBHOCTH K
MOpPaJIbHO-3THYECKON OLIEHKE HMCITOJIB30BaHMsI HAYYHBIX JOCTH)KEHHI, YyBCTBa OTBETCTBEHHOCTH 32
3aIIUTY OKPYXKAIOLIeH CpeJIbl;

UCIIOJIb30BaHUE IPHOOPETCHHBIX 3HAHUH M YMEHUH TSI peIICHU s IPAKTHUECKHX 33/1a4 TOBCEAHEBHON
’KM3HH, 00ecIieueHrs 0e30MacHOCTH COOCTBEHHOM JKU3HU.

I[OCTI/I)KGHI/Ie JTHX IeeH o0ecIeunBaeTCs PCLICHUEM CICAYIOIUX 3a4aY:

(hopMHpPOBaHMSI OCHOB HAyYHOTO MUPOBO33PEHUS;

Pa3BUTHS HHTEIIEKTYaIbHBIX CHOCOOHOCTEH yJaluxcs;

pa3BUTHE O3HABATENIbHBIX HHTEPECOB IIKOJIBHUKOB B MPOIIECCe U3YUEeHUS (PU3HKY;

3HAKOMCTBO C METO/IAMU HAyYHOT'O MO3HAHUS OKPYKAIOIIEro MUpa;

[IOCTAHOBKAa Mpo0JsieM, TpeOyIoIUX OT YYalluXCs CaMOCTOSATENbHOW JAEATEIbHOCTH MO0 HX
pa3peleHuIO;

BOOPY’KEHUE MIKOJIbHMKA HAYYHBIM METOJIOM ITO3HAHUs, MO3BOJISIONIMM MOJIy4aTh OOBEKTUBHBIE
3HaHUS 00 OKPYXKAIOLIEM MUDE.



1. Ilnanupyemble pe3yJbTaThl:
JKCIEPUMEHT

BbInyCKHUK HAy4YUTCH:

e coOmonarh npaBuia 0E30MAaCHOCTH M OXpaHbl TpyAa NMpH padore ¢ yueOHBIM U J1a0OPaTOPHBIM
o0opyoBaHuEM;

® CTaBUThH ONBITHI MO HMCCIEIOBAHUIO (DM3WYECKHUX SIBICHUH WM (U3NUYECKUX CBOMCTB Tenm 0e3
UCTIOJIB30BAHUS NPSAMBIX H3MEPEHUIT; IPH 3TOM (POpMYITHPOBaThH NpolieMy/3aaady yueOHOT0 SKCIEPUMEHTA;
coOHMpaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUS; IIPOBOAUTE OIBIT M (POPMYJINPOBATH BHIBOIBI.

® TIOHUMATb POJIb HKCIIEPUMEHTA B MOJyYEHUH HayYHOU HH(DOpMaIuH;

® TIPOBOJHTH MpPSIMbIE U3MEPEHUS (PU3NUECKUX BEJIWYHMH: BPEMsI, pacCTOSTHHE, Macca Teja, o0beMm,
cuiia, TeMIeparypa, atMoc(epHOe OaBlI€HUE, BIKHOCTh BO3JyXa, HANpsIKCHHE, CHJIa TOKA; MPU 3TOM
BBIOMpATh ONTUMAIBHBIA CIIOCO0 M3MEPEHHS M MCHOIb30BaTh MPOCTEUIINE METO/IBI OIICHKU MTOTPEIIHOCTEN
U3MEPECHUM.

® TPOBOJHMTH HCCIEIOBAHHWE 3aBUCHUMOCTEH (HU3UYECKUX BEIWYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHHI: MIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOITYYEHHOH 3aBHCUMOCTH
(bu3NYeCKUX BETMYMH B BUJE TaOIUI] U TPApHUKOB, AETATh BEIBOBI 0 Pe3yJIbTaTaM MUCCIIETOBAHMS;

® TIPOBOJNMTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIMYUH: IIPH BHITIOJHEHUH U3MEPEHUI coOUpaTh
IKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY, CIEAys NMPEAI0KEHHONH MHCTPYKLWH, BHIUYUCIATH 3HAYEHUE BEIHMYMHBI U
aHAJM3UPOBATh MOYYCHHBIE PE3YIIbTATHI C YIETOM 33JaHHON TOYHOCTH H3MEPECHUI;

BbINMyCKHUK MOJTYYHT BO3MOKHOCTH HAYYHTHCH:

® 0CO3HABAMb YEHHOCMb HAYUHBIX UCCIe008AHUL, PONb (PU3UKU 68 PACUUpenHuy npedcmagieHuti 0o
OKpyJtcaroujem mupe u ee K1a0 8 yayuuleHue Kauecmea HCusHu,

® UCNONL306AMb  NpUeMbl  NOCMPOEHUs  @uauyeckux Mmooenel, HnOucka U QGopmMyIuposKu
00KA3amenbCme 6bl08UHYMBIX 2UNOME3 U MeOPEeMUYecKUx 8b160008 HA OCHOBE SIMNUPULECKU YCHAHOBNIEHHbIX
Gaxmos;

® (CpasHusamb MOYHOCMb UMEPEeHUs @OUIUYECKUX BeIUYUH NO BelUYUHe UX OMHOCUMENTbHOU
NO2PeUtHOCmuU npu NPOBeOeHUY NPAMbIX USMEPEHUTL,

®  CAMOCMOAMENbHO NPOBOOUMb KOCBEHHbIE UMEPEHUs U UCCIe008aHUS (DUBUYECKUX GEeTUUUH C
UCNONIL308AHUEM PAZTUUHBIX CNOCOO08 UBMEPEeHUs PUIUYECKUX 8eNUUUH, bIOUPAMb CPEOCBA USMEPEHUSL C
yuemom HeoOX0O0UMOU MOYHOCU UMepPeHUli, 0O0CHO8b18AMb 86100 CHOCOOA U3MEpPEeHUs, A0eK8AMHO20
nocmaeienHoll 3a0ayde, nNpo8oOUMb OYEHKY O0CMOBEPHOCIU NOJYYEHHbIX Pe3YIbmamos;

®  BOCHPUHUMAMb UHPOPMAYUIO PUBUYECKO2O COOEPIHCANUs 8 HAYUHO-NONYIAPHOU Jumepamype u
Cpeocmeax Maccogol UHQGoOpmMayuu, Kpumuyecku OYeHUu8ams NONYUEHHYIO UHGOPMAYUl0, AHATUIUPYS ee
cooepoicanue u OaHuvlie 00 UCOYHUKe UHDOpMayuu,

® C030a6amb cOOCMEEHHBIE NUCOMEHHbBLE U YCMHble COOOUeHUS O PUUYECKUX ABIeHUAX HA OCHOBe
HeCKONbKUX ~UCMOYHUKOG UHQDOPMAYuU, CONposo#cOams 6biCMynjieHue npesenmayueti, yyumoleds
0COOEHHOCU AyOUMOpUYU C8ePCMHUKOS.

MexaHuveckue siBJeHHS

BbINyCKHUK HAYYHTCS:

® pacro3HaBaTh MEXaHMYECKHE SIBICHHS U OOBACHATH HA OCHOBE MMEIOIIUXCS 3HAHUNH OCHOBHBIE
CBOWCTBA MJTM yCIIOBHS TPOTEKAHMSI 3TUX SIBIICHHIA: paBHOMEPHOE M HEPABHOMEPHOE JIBI)KEHUE, pABHOMEPHOE
U pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHUE, OTHOCUTENIFHOCTh MEXAaHUYECKOTO JIBUKEHHUS, CBOOOIHOE
MaJIecHue TeJ, PAaBHOMEPHOE IBW)KEHHE IO OKPY)KHOCTH, WHEPIHsS, B3aMMOJICHCTBHE TEIN, PEaKTHBHOE
JBIDKEHUE, Tepefaya JaBJIEHUS TBEPAbIMU TelaMH, >KMIKOCTSAMU M Ta3aMH, aTMoc(epHoe [aBJeHHE,
TUTaBaHUE TEJ, PAaBHOBECHE TBEPIBIX TeEJ, MMEIONINX 3aKpPEIUIEHHYI0 OCh BpallIeHUs, KoJeOaTelbHOe
JBMKEHHUE, PE30HAHC, BOTHOBOE JBM)KEHUE (3BYK);

® OIUCHIBaTh HM3y4YCHHbIE CBOICTBA TeJl W MEXaHWYECKHUE SBJICHHUS, HCIONB3Yys (U3NYECKUe
BEJIMYMHBI: ITyTh, TNMEpEMeINIeHHe, CKOPOCTh, YCKOpPEHHE, IMEepHoj oOpamieHus, mMacca Tela, IUIOTHOCTh
BEIIIECTBA, CHUJa (CHJIa TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHHS ), JaBlI€HUE, UMITYJIbC Tejla, KUHETHUeCKas
SHEPTHs, MOTCHIINAbHAS YHEPT U, MEXaHWYecKas paboTa, Mexanndeckast MoutHocTh, KITJI mpu coBeprieHun
paboThI C UCIIOJIB30BAaHUEM MTPOCTOr0 MEXaHU3Ma, CHJIAa TPEHUs, aMIUIMTY/1a, IEpHUOJ] U 4acTOTa KoJeOaHuH,
JUTMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHHST; IPH ONMCAHUH MTPABIIIFHO TPAKTOBATh (PU3UIECCKUN CMBICI
UCTOJb3YEMBIX BEJIWYHMH, UX OOO3HAYCHHMS M E€IUHHIIBI U3MEPEHUs, HaXOAUTh (OPMYIIbI, CBS3BIBAIOLIHE
TaHHYIO (GU3MYECKYIO BEIHYHHY C IPYTUMH BEINYNHAMH, BEIYUCIIATH 3HAUCHHE (QU3MYECKOM BETHMINHBL;



® aHAJIM3UPOBATh CBOICTBA TEJI, MEXAaHMUYECKUE SIBICHUS U TPOILECCHI, UCIONb3Yys (DU3NYECKHE
3aKOHBI: 3aKOH COXPAaHEHHs DHEPIUH, 3aKOH BCEMHMPHOIO TATOTCHMsS, NPUHLUI CYNEPIIO3HLUN CHUII
(maxoxpaenue paBHoaenctByromieit cuibl), I, 1T u 11l 3akonst HetoTOHA, 3aKOH COXpaHEHMSI UMITYJIbCA, 3aKOH
I'yka, 3akon Ilackans, 3akoH Apxumena; NMpH 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €ro
MaTEMaTHYECKOE BBIPAKEHUE;

® pasznMuaTh OCHOBHBIC TPU3HAKM H3YYEHHBIX (U3UUYECKUX MOJENeH: MarepuajabHas TOYKa,
MHEpLHAIbHAs CUCTEMA OTCYETA;

® pemiath 3a7auy, UCIOJb3Ys PU3NYECKHUE 3aKOHBI (3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NpUHLUI cynepriosunmu cui, I, II u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3AKOH
I'yka, 3akon Ilackans, 3akoH Apxumena) W (GoOpMylibl, CBsI3bIBarolIUe (pU3MUeCKUe BEIUYMHBI (IIYTh,
CKOPOCTb, YCKOPEHHE, Macca Teja, INIOTHOCTh BEIIECTBA, CWJIA, AABICHUE, UMILYJIbC Tela, KUHETUYECKas
SHEprus, MOTEHLUAIbHAs SHEPrusi, MexaHudeckas pabora, mMexaHuueckas MmoHocTs, KIIJ[ mpocroro
MEXaHU3Ma, CUJIa TPEHUS CKOJBKEHUS, KOAQPHUIUEHT TPEHUS, aMIUTUTY/1a, TIEPHOJ] U 4acTOTa KOoJeOaHHId,
JUIMHA BOJIHBI M CKOPOCTb €€ PaclpOCTPAHEHUs): HA OCHOBE aHaJIU3a yCIIOBMS 3aJjauyl 3alllUChIBaTh KPAaTKOE
YCIIOBHE, BBICIATH (PU3UUECKUE BETMYUHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOMMBIE IJIS €€ PELICHHUS, IPOBOIUTH
pacyeThl U OLIEHUBATh PEaIbHOCTh MOyYEHHOI'0 3HaUeHUs! (PU3NYECKOM BETHMUUHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

® UCNONL306AMb 3HAHUSA O MEXAHUYECKUX SGNEHUAX 6 NOBCEOHeGHOU JHCU3HU 04 obecneyeHus
bezonacnocmu npu obpawjenuu ¢ npubOpPamMu U MexXHUYecKUMU yCmpoucmeamu, 0 COXpanenus 300p06bs U
COONI00EHUsL HOPM IKONI02UHECKO20 NOBEOCHUsL 8 OKPYICAIOWell cpeoe; NpUeoOUms NpUMepbl NPAKMUYECKO20
UCNONL306AHUA  DUBUYECKUX 3HAHUU O MEXAHUYECKUX AGIEHUAX U (QU3UYeCKUx 3aKOHAX; Npumepbl
UCNONb306AHUSL  80300HOGNAEMbIX UCMOYHUKOE IHEPIUl;, IKOJIO2UYECKUX NOCIeOCMBUll UCCIe008aAHUs
KOCMUYECKO20 NPOCMPAHCMSE;

® pasiuuams 2panuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb ceoOwjull xapakmep
@yHOameHmanvHblx 3aKOHO8 (3AKOH COXPAHEHUS MEXAHUYECKOU SHEP2UU, 3AKOH COXPAHEHUS UMNYIbCA, 3AKOH
8CEMUPHO20 MA2OMEHUS) U 02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOHO08 (3akoH Iyka, Apxumeoa u
op.);

® HAxoO0umv a0eK8amHyo NpeodloNCeHHOU 3a0ade Gu3ULecKyio Mooelb, paspeulams npooiemy Kax
HA OCHOB8E UMEIOWUXCS 3HAHUU NO MeXaHuKe ¢ UCNONb308AHUEM MAMEeMAmu4ecKko2o annapama, maxk u npu
NOMOWU MEMOO08 OYEHKU.

OcHoBbl MKT u TepmoanHaMuKu

BbInyCKHUK HAYyYHMTCH:

® pacro3HaBaTh TEIJIOBBIE SBJICHUS U OOBSACHATH Ha 0a3ze UMEIOIMXCSA 3HAHUH OCHOBHBIE CBOMCTBA
WM YCTIOBUSI IPOTEKAHUS ATUX sIBIEHUN: T dy3us, n3MeHeHne 00beMa TeJl IPU HarpeBaHUU (OXJIaXKIEHUN ),
OosblIasi CKMMAEMOCTh Ta30B, Majlas CKUMAeMOCTh JKUAKOCTEH M TBEPABIX Tel; TEMJOBOE paBHOBECHE,
UcnapeHue, KOHJeHcalys, MIaBJIeHIe, KpUCTAJUIU3alltsl, KUIIEHUE, BIa)KHOCTh BO3/yXa, pPa3JINYHbIE CIIOCOOBI
Teruioneperaun  (TEMJIONPOBOJIHOCTh, KOHBEKIHMS, H3JIy4YE€HHUE), arperaTHble COCTOSHMSI BEIEeCTBa,
MOTJIOLIEHUE PHEPrUM NPU MCIAPEHUU KUAKOCTU M BbIIEICHHE €€ IMPU KOHJAEHCALMU Iapa, 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS;

® OIMCHIBATh U3yUEHHBIE CBOMCTBA T€JN M TEIUIOBBIE SIBJICHUS, UCIONb3Ys (PU3UUYECKHE BEITHMUMHBL:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI DHEPIUs, TeMIlepaTypa, yAeiabHas TEIJIOEMKOCTh BEIIeCTBa, yJAeiabHas
TEIUIOTa IUIABJICHHUS, YJAeJIbHAas TelioTa MapooOpa3oBaHusi, yjAelbHas TEIJIoTa CrOpaHusi TOIUIMBA,
KO3 (ULHEHT TOJEe3HOro JEMCTBHS TEIJIOBOrO JBHMraTelss; IPH OMNHCAHUM NPABHWIBHO TPAaKTOBATh
(bu3nUYeCcKUi CMBICT HCIIOJIb3YEMBIX BEIUYHMH, UX 0003HAYCHUS U €JUHULIBI U3MEPEHUS, HAXOIUTh (hOPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTMMHU BETUYMHAMU, BBIUUCIIATH 3HaUeHHUE (PU3NUECKOn
BEJIMYMHBI;

® AHAJIM3UPOBATH CBOICTBA TEJ, TEIUIOBBIE SABJICHUS U MTPOLIECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIIPHOTO YUYEHHUSI O CTPOEHUU BEIIECTBA U 3aKOH COXPAHEHHUS SHEPTUH;

® pa3nMyaTh OCHOBHBIE MPU3HAKN U3YUYEHHBIX (PU3MUECKUX MOJIETeH CTPOSHHUSI Ta30B, KUAKOCTEN 1
TBEPABIX TEI;

® TIPUBOJIUTH MPUMEPHI IPAKTHUECKOTO UCTIONB30BaHUS (PU3MUECKUX 3HAHUN O TETIJIOBBIX SIBICHUSX;

e pemiath 3aJayd, MCMOJIb3Ys 3aKOH COXPAaHEHHs HHEPIUU B TEIUIOBBIX MHpoleccax U (pOpMyIibl,
CBSI3bIBAIOIINE (PU3UUECKUE BETUYMHBI (KOJMYECTBO TEIUIOTHI, TEMIepaTypa, yJIelbHas TelI0eMKOCTb
BEIIIECTBA, yJIeJIbHAS TEIUIOTA IUIABJIEHUS, yIebHas TEIUI0Ta NapooOpa30oBaHus, yAeIbHAs TEMJI0Ta CTOPAaHUs
TOITNBA, KOA(PHUIMEHT MOJIE3HOTO JACHCTBHSI TEIUIOBOTO JABHraTelis): HA OCHOBE aHAlIM3a yCJOBUS 33Jauu



3aMuchIBaTh KPATKOE YCIOBHE, BBIACIATH (PU3MUECKHUE BETMUMNHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIMMBIE TS €€
pelIeHus, TPOBOJAUTH PACUETHI U OLIEHUBATH PEATLHOCTD MOYYEHHOTO 3HAUYCHUS (PU3MUECKON BEIIMINHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

® UCNONBL306aMb 3HAHUSA O MENJOBbIX ABIEHUAX 6 NOBCEOHE8HOU JHCU3HU Ol obecneyeHus
bezonacnocmu npu oopaweHuu ¢ npubOPaAMu U MeXHUYeCKUMU YCMPOUCmMEamu, 0l COXPAHEHUSI 300P08bAL U
COONI0OEHUSL HOPM IKONOSUUECKO20 NOBEOEHUs 8 OKpYcaroujeli cpede, NPU8oOUmMs NpUMepPbl IKOJI02UUECKUX
nocnedcmeuil pabomol 08ucameneli HYmMpeHHe20 C20panus, Menioesix U 2UOPOINEKMPOCTNAHYULL

® pasiuuams 2paruybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb ceobwull xapakmep
@yHOameHmanvHblX usUYecKUX 3aKOHO8 (3AKOH COXPAHEHUs JHepauu 8 MenjlosblX npoyeccax) u
02PAHUYEHHOCMb UCTIOb308AHUS YACTNHBIX 3AKOHOB,

® HAX00UmMb A0EKBAMHYIO0 NPEOJIONCEHHOU 3a0aue GU3ULECKyi0 MOOelb, paspeulams npooaemy Kax
HA OCHO8€ UMEIOWUXCSL 3HAHULL O MENN0BbIX A8NEHUSX C UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, max
U npu NOMOWU Memoo08 OYEHKU.

OCHOBBI 2J1eKTPOAUHAMUKY U 32KOHBI NOCTOSTHHOTO TOKA

BbINnyCKHUK HAYYHMTCS:

® DACIO3HaBaTh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSACHATH HA OCHOBE HMCIOIIMXCS 3HAHUU
OCHOBHBIC CBOMCTBA WJIA YCIIOBUS IPOTEKAHUS ITHX SBJICHUI: JICKTPU3AIUS TEIl, B3aUMOJICHCTBUE 3apsJIOB,
ANEKTPUYECKUN TOK M €ro JAeHCTBHUS (TEIUIOBOE, XMMUYECKOE, MarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAS WHAYKIWS, JEHCTBUE MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM W Ha ABMKYIIYIOCS
3apsSOHKCHHYI0 YacTHUIly, JCHCTBHE JJIEKTPUYECKOrO IOJSI Ha 3apsSHKEHHYIO YacTHILy, SJIEKTPOMAarHUTHBIC
BOJIHBIL, TIPSIMOJTMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKCHUE U MTPEIIOMJICHHE CBETA, TUCTIEPCHSI CBETA.

® COCTaBJISITh CXEMBI JICKTPHUCCKUX IICTICH ¢ TIOCIISTOBATEIIBHBIM H IMAPAIIICIIBHBIM COSAMHCHHEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE 00O3HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX Ieneil (MCTOYHUK TOKa, KII0Y,
pE3UCTOp, peocTaT, JAMIIOUKa, aMIIEPMETP, BOIBTMETD).

® UCIOJB30BaTh ONTHYECKUE CXEMBI IS TMOCTPOCHUS H300pKEHUH B ITUIOCKOM 3EpKajie U
coOuparolei JuH3e.

® OMKCHIBATh HM3YYCHHBIC CBOMCTBA TEN M AJIEKTPOMATHUTHBIC SIBJICHHS, WCIONB3Ys (PU3NYECKUE
BEJIMYMHBL: SJICKTPHUYCCKUN 3apsif, CHUIIa TOKA, dJICKTPHUECKOE HAIPSHKCHHE, JIEKTPUIECKOE COITPOTUBIICHUE,
yJIeTbHOE COMPOTHUBIICHUE BEIIECTBA, PA00Ta ANEKTPUUYECKOTO MOJIsI, MOIIIHOCTh TOKa, (POKYCHOE PACCTOSIHHE
W ONTHYECKAas CHJIa JIMH3BI, CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa; IPH
OMHMCAaHWUU BEPHO TPAKTOBAaTh (PU3UUECKHI CMBICT HMCIOJNB3YyEMbIX BEIHUYMH, UX O00O3HAUEHUS M €IUHUIIBI
M3MEpEHUS; HAXOAUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAMHU.

® AHAIM3UPOBATH CBOMCTBA TEJI, JICKTPOMATHUTHBIC SBJICHUS U MPOIIECCHI, UCTIONB3Ys (pr3uvecKue
3aKOHBI: 3aKOH COXPaHEHUs dJEKTPHUECKOTOo 3apsaaa, 3akoH Oma ams ydacTka 1emnu, 3akon J[xoyns-Jlenna,
3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHCHHSI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEJIOMIICHHS CBETA; MIPH
ATOM pa3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €T0 MaTeMaTHYEeCKOE BhIPAKEHHE.

® TPUBOJIUTH MPUMEPHI MPAKTHUECKOTO HCIONb30BaHUS (PU3MUECKUX 3HAHUN O DJIEKTPOMArHUTHBIX
SIBIICHUSX

e pemiaTth 3a/1a4M, UCIONB3Ys (hru3ndeckue 3aKoHbI (3akoH OMa Ui yJ9acTKa 1emnu, 3akoH Jxoysis-
Jlenna, 3akoH NPSMOJMHEWHOTO PAacIpOCTPaHEHMsI CBETA, 3aKOH OTPaKEHHUs CBETa, 3aKOH MPEIOMIICHUS
cBera) M (opMyIbl, CBA3bIBAIONIME (U3UYECKHME BEIUYMHBI (CHJIa TOKA, JIJIEKTPUYECKOE HAMPSIKEHHE,
ANEKTPUYECKOE COIMPOTUBICHUE, YyNEIbHOE COMPOTUBICHHE BEIIECTBA, padoTa SJIEKTPHUECKOTO IO,
MOIIIHOCTh TOKa, ()OKYCHOE PacCTOSHUE M ONTHYECKas CHjia JIUMH3BI, CKOPOCTh JIEKTPOMATHUTHBIX BOJIH,
JUTMHA BOJIHBI M YACTOTa CBETA, (POPMYIIBI pacueTa dMEeKTPUIECKOTO COMPOTUBIICHUS TIPU TTOCIIEIOBATEIEHOM
U TIapaJUIeTbHOM COEIMHEHHWH IMPOBOJHUKOB): HA OCHOBE aHaJM3a YCIIOBHUS 33/1a4M 3alMCBIBATH KPAaTKOE
YCIIOBUE, BBIIEIATH (DU3MUECKHUE BEIUYNHBI, 3aKOHBI U ()OPMYIIbI, HEOOXOAMMBIE JUIS €€ PEIICHUs, TPOBOIUTH
pacueTsl U OIICHUBATh PEATbHOCTH IMOTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUIHHEI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEBHOU HCUSHU Ol 0becneyenus
bezonachocmu npu oopaweHuu ¢ NPUOGOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisL COXPAHEHUsl 300P08bs U
COONIO0EHUsL HOPM IKOJO2UYECKO20 NOBEOeHUsl 6 OKpydcarowel cpede;, RPUBOOUMb NPUMEPbl GIUAHU
NEeKMPOMASHUMHBIX U3YYEHUL HA HCUBbIE OP2AHUSMDBL,

® paziuuams paHuybl NPUMEHUMOCMU @OUIUYECKUX 3AKOHO8, NOHUMAMb 6CeobWull Xapakmep
@yHOAMEHMANbHBIX  3AKOHO8  (3AKOH  COXPAMEHUs  JJIeKMpU4ecko20 3apaoa) U  O02SpaHu4yeHHOCHb
UCNONBL3068AHUSL YACMHBIX 3aKOH08 (3akon Oma 015 yuacmka yenu, 3akon [ocoyna-Jlenya u op.);



® UCNONbL306AMb  NpUEMbl  NOCMPOEHUs  Quuyeckux Mmooenel, NOUCKa U  GOpPMYIUPOBKU
0oKazamenbcme 8bl08UHYMbIX SUNOMES U MeopemuU4ecKux 86160008 Ha OCHOBE IMNUPUYECKU YCIMAHOBIEeHHbIX

Gaxmos;

® HAX00UMb A0EKBAMHYI0 NPEdJIONCEHHOL 3a0ade PU3ULecKyi0 MOOelb, pa3peuams npodiemy Kax
HA OCHOBe UMEIOUWUXC 3HAHULL 00 31eKMPOMACHUMHBIX AGIEHUAX C UCHONb30BAHUEM MAMEMAMUYECKo2o

annapama, maxk u npu nomowu Memooos OUYEHKU.

B pesynbrare y BBITYCKHHKOB OyAyT COPMHPOBAHBI JIUUHOCHHbIE, PEYIAMUGHbIE, NO3HABAMEIbHbIE W

KOMMYHUKamueHble YHUBePCcaJIbHbIe Y4eOHble JelicTBHS.

No | ®opmupyembie
yya

11 xnacc

1 | Jluunoctueie YY ]|

—  OCO3HAaHHBIH BEIOOp Oyyieit mpodeccuu Kak IMmyTh U Crocod
pean3ainuy COOCTBEHHbBIX KU3HEHHBIX TUIAHOB;

—  TOTOBHOCTH OOYYarOIIUXCs K TPYAOBOH MpOohecCHOHATEHON
JEeSATEIbHOCTH KAaK K BO3MOXXHOCTH YYacTUsl B PELICHUU JINYHBIX,
00IIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

2 | MeranpeaMeTHbIC
VYV

— cTtaBuThb U (GOpPMYyJIHUPOBATH COOCTBEHHBIE 3aJauyd B
O6pa3OBaTeHBHOﬁ ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYAllUAX;

—  OpraHHU30BBIBATH 3¢ deKTUBHBIN MOMCK  PECypcoB,
HGO6XOI{I/IMI)IX JUIA JOCTHKECHUA MMOCTaBJICHHOM Oeiu,

—  COINOCTaBJISITh TMOJYYEHHBIH pe3yJabTaT MAESITeIbHOCTU C
MOCTABJICHHOM 3apaHee UENbIO.

3 | [To3naBarebHbIE
yvya

—  HUCKaTh ¥ HaXOAUTb 0000IIEHHBIE CTIOCOOBI PELLIEHUS 3a/1a4, B
TOM UHCJI€, OCYILECTBIIATh Pa3BEPHYTHIN MHPOPMALIMOHHBIN TOMCK U
CTaBUTb HA €0 OCHOBE HOBbIE (yueOHbIE U I03HABATEIbHBIE) 3a/1a4H;

—  KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMAIIUIO
C pa3HbIX MO3UIIMMA, pacrno3HaBaTh U PUKCUPOBATH IPOTUBOPEUUS B
MH(pOPMAIIMOHHBIX UCTOUHUKAX;

—  BBICTpauBaTh MHUBUYAJIbHYIO 00pa30oBaTEIbHYIO
TPAEKTOPHUIO, YYMUTbIBasg OrPAHMUYEHUS CO CTOPOHBI JIPYrHX
YYaCTHUKOB U PECYPCHBIE OIPaHUYCHHUS,;

—  MEHATh U yAEpKHUBaTh Pa3HbIC MO3ULUHU B IO3HABATEIBHOU
NESITeIbHOCTH.

4 | KoMMyHUKaTHBHbIE

Yva

— Pa3BECPHYTO, JIOTMYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3PCHUA
C UCTIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX M TUCHMEHHBIX ) S3BIKOBBIX
CPEJICTB;




I1l.  Conepxanue

IKCIEepUMEHT
OcHoBbl TeOpUH norpemtHocTeil. [lorpenHocTi npsMbIX 1 KOCBEHHBIX U3MEPEHUN
Mexanuka

Cucremsl orcueta. CKalsipHble U BEKTOPHbIC (PU3MUECKUE BEITMUMHBL. MeXaHn4YecKoe JIBUKEHUE U €ro
BU1bl. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JIBMXKEHHSI. MTHOBEHHAsi CKOPOCTh. Y CKOpeHue. PaBHOyCKOpeHHOE
IBIOKEHUE. /IBI)KEeHHE 110 OKPYKHOCTH C IIOCTOSSHHOM 110 MOZYJIIO CKOPOCThIO. IIpHHIMI OTHOCUTEIBHOCTH
INanunes.Macca u cuna. 3akonsl nuHaMukd. CriocoObl u3mMepenus cuil. MHepiuaabHble CUCTEMBI OTCUETA.
3aKOH BCEMHUPHOI'O TINOTEHUSA.3aKOH COXpaHeHHs uMIyibca. KuHernueckas sHeprus u paborta.
[lorenumanpHass dSHeprus Tela B IPaBUTAMOHHOM moje. IloTreHuumanbHas OSHEpPrus  yupyro
ne(GOopMHUPOBAHHOIO TeJa. 3aKOH COXPAaHEHHs MEXaHUYECKON IHEPIHH.

OcunoBbl MKT u Tepmoannamuka

MonekyJIIpHO — KHHETHYECKask TEOPHsl CTPOCHUS BELECTBA U €€ IKCIIEPUMEHTAIbHBIE OCHOBAHMS.
AOcomoTHas TeMieparypa. Y paBHEHHE COCTOSHUS HJlealIbHOTrO ra3a.CBsi3b CpelHel KUHeTHUECKOW SHEPTun
TEIUIOBOTO JABW)KEHHUSI MOJIEKYJ C aOcoioTHON Temmeparypoil.CTpoeHne >KHJIKOCTEH U TBEpAbIX
ten.BHyTpenHsist sHeprus. PaboTa u Terionepeiada Kak crocoobl n3MeHeHHs BHyTpeHHel snepruu. [lepsblit
3aKOH TEepMOJIWHAMHKH. [IpHHIUIIBI TEHCTBHUS TEIUIOBBIX MammuH. [IpoOiaeMbl TeImIosHEPreTHKH U OXpaHa
OKpYXKaroIlen Cpeibl.

OcHoBBI JICKTPOAUHAMUKH U 3aKOHBI MOCTOAHHOI'0 TOKA

DJIEMEHTApHBIN 3JEKTPUYECKUM 3apsil. 3aKOH COXpaHEHUs 3JIEKTpUYecKoro 3apsaa. 3akoH Kyiona.
Onektpuyeckoe mnojie. PazHocTh moTeHIMaNoB. MICTOUHUKY MOCTOSIHHOTO TOKA. DJIEKTPOJBIDKYIIAS CHUJIA.
3akoH OMa JJi MOJHOW AJIEKTPUYECKON LeNH. DIEKTPUUYECKH TOK B METaulaX, 3JIEKTPOJIUTaX, ra3ax H
Bakyyme. [lomynpoBonnuku. Tok B BakyyMe, )KHIKOCTSIX, Ta3e.



1IV. TemaTnueckoe nNJiaHupPpoOBaHHE

Ne Pasznen KoanuecTBo
YacoB
1 ODKCIEPUMEHT 1
2 MexaHuka 23
3 OcHoBbl MKT u TepmoinHaMuKa 4
4 OCHOBBI JIEKTPOJMHAMUKH M 3aKOHBI IOCTOSIHHOTO TOKA 6

HUTOI'O 70 gacos




V. Y4yeOHO-MeTOAMYECKOE 1 MATEPUATBbHO-TEXHHUYECKOe 00ecredeHue
o0pa3oBaTeIbHOIO Npouecca.

Jos yuurens:

1.

2.

3.

o

I'.A.Msxkumes, b.b.byxosueB, H.H.Corckuii / [log pen. H.A.Ilappentreroii, Pusuka. 10 xmacc.
ba3oBbIil ypoBeHB (KOMILIEKT € JIEKTPOHHBIM IpuiiokeHueM). — M.: IIpocsemienue, 2017.
I".SI.Msxumes, b.b.byxosues, H.H.Corckuii / Ilog pen. H.A.IlapdpentreBoii, ®Pusmka. 11 xnacc.
ba3oBbIil ypoBeHB (KOMIUIEKT C DJIEKTPOHHBIM TpriioxkeHueM). — M.: [Ipocsemenue, 2017.
Hunaktuueckue matepuansl @Omsuka 11 xmace / A.E.Mapon, E.A.Mapon. — M.: M3xarenscTBO
«poday, 2014.

Temarnueckrue KOHTPOJIBHBIE U CaMOCTOSTENbHBIE paboThl o pusuke 11 xmace / O.M.I'pommena. —
M.: U3pgatenscTBO «OK3aMeHy, 2012 1.

3anmanus obpasoBarenbHOro noprana Pemy EI'D

COOpHHK 3aIaHUI U CaMOCTOATENbHBIX padoT « ®usuka 10», JI.A. Kupuk, FO.1./luk- M.: Hnekca
2012r

Jast ygyammxes:

1.

2.

3.

o

I'.A.Msxkumes, b.b.ByxoBues, H.H.Corckwmii / IToxg pen. H.A.IlappentreBoir, Pusmka. 10 xmacc.
bazoBblit ypoBeHb (KOMIUIEKT C 3JEKTPOHHBIM MpuiiokeHueMm). — M.: [Ipocsemenue, 2017.
I'.SI.Msxumes, b.b.byxosues, H.H.Corckuii / Iloxg pen. H.A.IlapdentreBoii, @Pusmka. 11 kiacc.
bazoBblit ypoBeHb (KOMIUIEKT C 3J€KTPOHHBIM MpuiiokeHueM). — M.: [Ipocsemenue, 2017.
Hunaktrueckue matepuansl @msuka 11 xmace / A.E.Mapon, E.A.Mapon. — M.: M3marenscTBO
«Ipoday, 2014.

Tematnueckrue KOHTPOJIBHBIE U CaMOCTOSTeNbHBIC paboThl o ¢usuke 11 kmace / O.M.I'pomrieBa. —
M.: U3patenscTBO «OK3aMeHy, 2012 1.

3amanus oOpasoBarenpHOro moptana Pemry EI'D

COOpHHK 3aJaHUH U CaMOCTOATENbHBIX padoT « ®usuka 10», JI.A. Kupuk, FO.1./luk- M.: Hnekca
2012r

HNuTepHeT-pecypenl

agrpwoOoNE

Anunmaru pusnyeckux o0bekToB. http://physics.nad.ru/

JXusas ¢usmka: odyuaromnias mporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusuku ¢ ucnoib3oBanueM MuTepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/

dusuka: xkotekius oneiToB. http://experiment.edu.ru/

dusnka: 3JeKTPOHHAsT KOJUIEKITHs ombIToB. http://www.school.edu.ru/projects/physicexp




VI. KajgenaapHo-TeMaTH4ecKoe MNJIAHUPOBaHUE

kpyxka no pusuke «PU3NUKA B ’KU3HU» nas 10 kaacca

Ne Tema KoimnuecTBo
4acoB
OkcnepumenT (1 yaca)
1 OcHoBBl Teopuu morpemHocted. llorpemHocTH TPSAMBIX M KOCBEHHBIX | 1
MU3MEPEHUI
Mexanuka (23 yacoB)
2 Onpenenenne NOJI0KEHUS Tella B IPOCTPAHCTBE 1
3 YpaBHEHHE PABHOMEPHOI'O IPSIMOJMHEHHOIO IBUKEHUS 1
4 Pemenne rpadguueckux 3anady Ha ypaBHEHUE PAaBHOMEPHOIO MpsSMOJIMHEHHOro | 1
JIBUKCHHUS
5 OnpeneneHnne KUHEMAaTHUYECKUX XapaKTEPUCTHK JBUKEHUS C MOMOIIbIo | 1
rpaduKoB
6 JIBuKeHHe ¢ TOCTOSIHHBIM YCKOPEHHEM CBOOOIHOTO MaICHUS 1
7 Pemenue 3aga4 Ha KHHEMATUKY TBEPAOrO Tea 1
8 JlaGopaTtopHas pabora Nel «BerauciaeHue norpenHoCT 1
9 JlaboparopHas pabota Ne2 «l3ydeHue ABMKEHHUS TN MO OKPY>KHOCTH 1
10 Pemenue 3agau no reme «KnuHematuka» 1
11 ITepsrrit 3akon HproToHa 1
12 Haxoxnenue paBHoaeicTByonen cuil. [IpuHImMn cynepno3uimmn 1
13 Pemenue 3aay Ha BTOpo# 3akoH HeroToHa 1
14 Pemenne 3amau Ha 3akoH BcemupHOro Tiarorenus. IlepBas kocmuueckas | 1
CKOPOCTh
15 Pemenue 3a1a4y Ha BeC 1 HEBECOMOCTbD 1
16 | Pemenue 3ama4 Ha 3akoH ['yka 1
17 Pemenue 3a1ay Ha CHIIy TPEHHS. 1
18 JlaboparopHuas pabota Ne3 «M3mepenne koddunmenTa TpeHus ckonbxkeHus» | 1
19 PenieHue 3a/1a4 Ha 3aKOH COXPAHEHHUsI HMITYJIbCa 1
20 JlaboparopHas pabota Ned «3MepeHue KECTKOCTH MPYKUHBDY 1
21 Brruncnenne paboThl 1 MOIITHOCTH 1
22 Bpruncinenne KHHETUYECKOM SHEPTUU 1
23 | Pemenne 3a7a4y Ha 3aKOH COXPAHEHUs DHEPTHH. 1
24 JlaGopatopHasi pabota Ne5 «M3ydeHue 3akoHa coxpaHeHUss MexaHu4yeckoi | 1
DHEPT U
OcHoBbl MKT u TepMmoaunamuku (4 4acoB)
25 OcnoBHoe nonoxenne MKT. 1
26 OcHoBHoe ypaBHenue MKT. Bpiuncienue sSHepruu TEIIOBOTO JBMXKeHHS | 1
MOJICKYJT
27 Pemenue 3amau Ha ypaBHeHue MenneneeBa-Kianelipona, Pemenue 3amgau Ha | 1
M30TIPOIIECCHI
28 | Boruncnenue BIaXXHOCTH BO3/lyXa, Berunciienne BHYTpeHHEH dHEpTuu U padboThl | 1
raza. Perienue 3a/1a4 Ha IepBO€ HAYAJIO0 TEPMOAMHAMUKHA
TEMA 3. D/1eKTpoAUHAMHUKA U 3aKOHBI MOCTOSTHHOI0 TOKA (6 4acoB)
29 Pemenue 3amau Ha 3akoH Kynona. Pemenue 3amxa4 Ha mpuHImn cynepro3unuu | 1
€)1
30 Berauciienne pasHocTH TOTeHIUANoB. CBsi3b HANPSHKEHHOCTH W pasHocTH | 1
MOTEHIINAJIOB
31 Pemenne 3amad Ha BBIYHMCICHHE DJIEKTPOSMKOCTH KOHjaeHcartopa. Pemenwe | 1
3a/1a4 Ha BBIYMCIICHHE SHEPTUU KOHACHCATOpa
32 Pemenue 3amau Ha 3akoH Oma mnsa ywyactka mnenu. CMmemanHoe coeawHeHue | 1

MIPOBOJHUKOB




33

Brruucnenne paboThl M MOIIHOCTH TOCTOSHHOTO TOKa. 3akoH Owma mis
3aMKHYTOM LIENHU

34

Pemenue 3amad Ha pacuer 1enen moCTOSHHOTO TOKaA.

HUTOI'O 34 yaca
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