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|.Ilnannpyemblie pe3yabTaThl H3yUeHHsI y4eOHOro mpeavMeTa «Pu3nkar»
Mexannuyeckue siBJIeHUSA

BbINyCKHUK HAYYUTCS:

® pacro3HaBaTh MEXaHWYECKHE SBICHHS U OOBSACHATh Ha OCHOBE MMEIOIIUXCS 3HAHWKW OCHOBHBIE CBOMCTBA WJIM YCIIOBHUS MPOTEKAHHS 3THUX
SBJICHUI: pABHOMEPHOE U HEPABHOMEPHOE JBUKEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHHE, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBIDKEHUS, CBOOOJHOE TMAaJeHHE TeJ, PAaBHOMEPHOE IBIKEHHE I10 OKPYKXHOCTH, MHEPLHUs, B3aUMOJICHCTBHE Tell, pEaKTUBHOE IBIDKEHHUE, Iepeaaya
JaBJICHUS TBEPJbIMU TEJIaMHM, KUIKOCTSIMH M ra3aMu, aTMoc(epHoe JaBieHHe, IJIaBaHUE TeJl, pAaBHOBECUE TBEPABIX Tell, UMEIONINX 3aKPEIJICHHYI0 OCh
BpalleHUs, KOoJiebaTeIbHOE ABIKEHIE, PE30HAHC, BOTHOBOE JBM)KEHUE (3BYK);

® OMNUCHIBATh U3YUYEHHBIC CBOMCTBA TNl U MEXAHUYECKHUE SBJICHMUSI, UCIIONIb3Ys (PU3NUECKIE BEIUUNHBL: MTyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHUE,
nepuoj oOpalleHusi, Macca Tella, IIIOTHOCTh BEIIEeCTBa, Cuia (Cujla TSKECTH, Cujla YIPYrocTH, Cujla TPEHHUs), AaBlIEHUE, UMITYJIbC Tela, KMHETUYecKas
DHEPTHUs, MOTCHIMAbHAS SHEpPIus, MEXaHudyeckas pabora, mMexaHudeckas MomHoctb, KIIJ] mpu coBeprieHuu pabOThI ¢ HCIOIB30BAHHEM IPOCTOTO
MEeXaHHM3Ma, Cujla TPEeHHs, aMIUIMTY/Aa, MEpUoJ U YacToTa KojeOaHWM, IJIMHA BOJHBI M CKOPOCTb €€ PACHpOCTPAHEHHUS; MPHU OMHCAHUU MPABHUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICT HCIIOJNB3YEMBIX BEIWYHH, WX OOO3HAYCHHS M EIMHULBI M3MEPEHHS, HAXOJUTh (OPMYIIbI, CBS3BIBAIOLINE JaHHYIO
bu3HYECKyI0 BEIMYUHY C APYTUMU BEIMUYNHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BETHUNHBI,

® aHAIM3MPOBATH CBOWCTBA TEJ, MEXAaHMUYECKUE SBJICHHUS U IPOLECCHI, MUCIONb3ysd (U3NYECKHE 3aKOHBI: 3aKOH COXpPAHEHHUS DHEPTUH, 3aKOH
BCEMHUPHOT'O TSTOTEHUs, MPUHIMUII CYNEpHo3uluu cuil (HaxoxaeHue paBHozeicTByromiedt cuibl), I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHUSA
UMITyJIbCa, 3aK0H ['yka, 3akoH [lackans, 3akoH Apxumenaa; Mpu 3TOM pa3IudaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBIPAKCHHUE;

® pa3IMyYaTh OCHOBHBIC MPU3HAKU U3YyYCHHBIX (PM3NYECKUX MOJIEICH: MaTepraibHasi TOUKa, HHEPIHAIbHAs CHCTEMa OTCUETa;

e pelaTh 3aJa4u, UCIOJIb3YS (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHUs SDHEPTUU, 3aKOH BCEMHPHOTO TATOTEHMS, IPUHIUN cynepno3uuuu cui, I, |l
u III 3axonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3aKOH ['yka, 3akoH [lackans, 3akoH Apxumena) U GopMyJibl, CBS3bIBAIOLINE (GU3NYECKUE BETUUYUHBI
(yTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh BEIeCTBa, CHUJA, JaBJIEHHE, MMITYJIbC Tela, KMHETHYeCKas SHEprus, MOTEHIMajJbHas SHEeprus,
MexaHuuyeckas pabota, MmexaHudeckas mouiHocTb, KII/] mpocToro Mexanusma, cuia TpeHHs CKOJbXEHHS, KO3()PUIMEHT TpeHUs, aMIUIUTYAA, IEPUO U
yacToTa KoyieOaHUH, JJIMHA BOJIHBI U CKOPOCTh €€ PAaclpOCTpaHEeHMs): Ha OCHOBE aHajHM3a YCIIOBHS 3a/1adM 3alMChIBaTh KPAaTKOE YCIOBHE, BBIJICIATH
¢duznueckue BEJIUYUHBI, 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE Ul €€ PELICHUs], IPOBOJUTH PacueThl U OLIEHWBATH PEATbHOCTH IMOJIyUEHHOTO 3HAau€HUS
(Gu3nUecKoil BeTMUUHBI.

BBINYCKHUK MOJYYHUT BO3MOKHOCTHh HAYYUThCS:

® UCNONBL306AMb 3HAHUSA O MEXAHUYECKUX ABIEeHUSAX 8 NOBCEOHeSHOU JHCU3HU 05 obecnedenuss 6e30nacHocmu npu obpawjeruu ¢ npubopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsL U COONI00EHUS HOPM IKOTI02UYECKO20 NOBEOCHUsl 8 OKpYJcalouell cpeoe; npueooums npumepsl
APAKMUYECKO20 UCNONIb308AHUA (DUSUYECKUX 3HAHUU O MEXAHUYECKUX SAGNeHUAX U (PU3UYeCcKUX 3aKOHAX, Npumepbl UCNOIb308AHUS B0300HOGNAEMbIX
UCTOYHUKOS8 IHEPSUL; IKOTOSUHECKUX NOCIe0CMEUL UCCAe008AHUS KOCMULECKO20 NPOCPAHCNG,

® pasziuuams 2paHuybl NPUMEHUMOCIU DUSUYECKUX 3AKOHO8, NOHUMAMb 8ceoOwuli xapakmep (QYHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXpaHeHUs
MexXanuyecKkol sHepauul, 3aKOH COXPAHEHUsl UMNYIbCA, 3AKOH 8CEMUPHO20 MA20MEHUS) U 02PAHUYEHHOCTb UCNOIb308AHUS YACMHBIX 3aKOH08 (3akon IyKa,
Apxumeoa u op.);

® HAxXo0umb A0eK8amHyI0 npeodloHCeHHOU 3a0ade Gu3uieckKyio Mooeb, paspeuams npoobiemy KaK Ha OCHO8e UMeIOWUXCs 3HAHULL N0 MeXaHuKe C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.
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TemnoBble sIBJIEHUS

BrinycKkHUK HAy4YUTCH:

® pAacIio3HaBaTh TEIUIOBBIEC SIBJICHHUS U OOBSACHATH Ha 0a3e MMEIOMIMXCS 3HAHUN OCHOBHBIE CBOWMCTBA WM YCJIOBHS NMPOTEKAHUS ATUX SIBICHUM:
muddy3us, u3MeHeHne o0beMa Tell MPU HarpeBaHUM (OXJIAXKJEHUH), OOJbllas C)KMMAEMOCTh ra3oB, Mallas C)KMUMAaeMOCTh JKUIKOCTEH U TBEpPABIX TeE;
TEIUIOBOE PaBHOBECHE, HMCIAPEHHE, KOHJCHCAIUS, IJIABJICHUE, KPUCTALTU3AIMs, KUIICHHUE, BIAXXHOCTHh BO3/AyXa, Pa3iM4YHbIC CIOCOOBI TEIIONepeIadyn
(TemIoNnpOBOHOCTh, KOHBEKIIUS, U3TyUCHHE), arperaTHble COCTOSIHUS BEUIECTBA, MOTJIOIEHUE SHEPTUU MPU UCIIAPEHUH KUAKOCTU U BBIJICICHHUE €€ MPU
KOH/JICHCAIIUH T1apa, 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUSI OT JaBICHUS;

® OMNUCHIBATh W3YYCHHbIC CBOMCTBA T€J U TEILJIOBBIC SBJICHUS, UCIONB3Ysd (U3UYECKUE BEIMYMHBI: KOJUYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTrus,
TEeMIepaTypa, ylaeiabHas TEIUIOEMKOCTbh BEIIECTBA, y/AeIbHAs TEIUIOTa IUIABJICHUS, ylAeiIbHas TEIUIoTa mapooOpa3oBaHMs, yiAelbHas TEIJIoTa CTOpaHUS
TOTUIMBA, KOA((DUIIMEHT MOJIE3HOTO JICHCTBHUS TEIUIOBOTO JBUTATENS; IPU ONMMCAHUU MPABUIIHBHO TPAKTOBATH (PU3NYSCKUN CMBICT UCIIOJIB3YEMBIX BEITUYHH,
uX OOO3HAUEHHUS M EIUHHUIBI U3MEPEHUs, HAXOIUTh (POPMYIbI, CBA3BIBAIOIIME NAHHYI0O (U3MUYECKYI0 BEIUYHMHY C OPYTUMH BEIMYMHAMH, BBIUUCISTH
3HAYCHHE (PU3MUECKOU BEITUYNHBI;

® aHAJIM3HPOBATH CBOMCTBA TEJ, TEIUIOBbIC SBICHUS U MPOIECCHI, UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHUSI AaTOMHO-MOJIEKYISIPHOTO YYEHUS O CTPOCHUU
BEIIECTBA U 3aKOH COXPAHEHUsI SHEPTUU;

® pazIMYaTh OCHOBHBIC IPU3HAKU U3yYECHHBIX (PU3NICCKUX MOJICIICH CTPOCHUS Ta30B, KUIAKOCTCH U TBEPIBIX TET,

® TIPHUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOJIB30BaHMS (PHU3NUIECKUX 3HAHUH O TETUIOBBIX SBJICHUSIX;

e pemaTh 3aJa4M, WCIONB3ys 3aKOH COXPAaHEHUS HSHEPruu B TEIUIOBBIX Iporeccax M (OpMYIbl, CBS3BIBAOIINE (PU3NYCCKUE BEITHYMHBI
(KOTMYIECTBO TEIIOTHI, TEMIIEpaTypa, yAeIbHas TeIJIOEMKOCTh BEIICCTBA, YACIbHAS TEIUIOTA IIABJICHHUS, YACIbHAs TEIUIOTa apooOpa3oBaHus, yaeIbHasI
TEIUIOTa CTOpPaHUsS TOIUIMBA, KOA(M(OUIMEHT IMOJEe3HOrO ACHCTBHS TEIJIOBOTO JBHUTraTelNs): HAa OCHOBE aHalIM3a YCIOBUS 33aJauyd 3alHChIBaTh KpPaTKOe
YCJIOBHE, BBIIETATh (PU3NUECKHE BEIMYMHBI, 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIC ISl €€ PEIICHHS, MPOBOIUTH pPacyeThl U OLIEHUBATh PEATBHOCTH
MOJy4YEHHOTO 3HaUYeHUs (PU3HUECKOIN BEIUYUHBI.

BbhInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306AMb 3HAHUA O MENI0BbIX SGNEHUIX 8 NOBCEOHEBHOU JHCU3HU O obecneyeHusi Oe3onacHocmu npu obpawjeHuu ¢ npubopamu u
MeXHU4ecKUMU YCmMpoUCcmeamu, Ol COXpaHeHust 300p08bsl U cOONI0OEHUS HOPM IKOTIO2UYECKO20 NOBEOCHUs 8 OKpYdcaloueli cpeoe; npugooums npumepbl
9KON02UHECKUX NOCIe0CmBUll pabombl 0sucamenell 6HYMpPeHHe20 C2OPAHUS, MENL08bIX U SUOPOINEKMPOCMAHYULL

® paziuyame 2paHuybl NPUMEHUMOCIU QUIULECKUX 3aKOHO8, NOHUMAMb 8Ceodwull xapakmep QyHOAMEeHMANbHbIX (U3UYECKUX 3AKOHO8 (3AKOH
COXpaneHusi IHep2UU 8 MEeNna08bIX NPOYECcax) U 0CPAHUYEHHOCHb UCHONb308AHUS YACMHBIX 3AKOHO8;

® HAxo0umv A0eK8AMHYIO NPeOJIONCEHHOU 3a0aye u3UUecKylo Modelb, paspeuams npobiemy KaKk Ha OCHO8e UMEIUWUXCS 3HAHULL O MeNn108blX
ABNEHUSX C UCNONIb30BAHUEM MAMEMAMUYECKO20 annapama, max u npu HOMOwU Memooos OYeHKU.

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUSI

BorinycKkHUK HAy4YuTCH:

® pacrmo3HaBaTh DJICKTPOMArHUTHBIC SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHWW OCHOBHBIC CBOMCTBA WJIM YCIOBUS MPOTEKAHHS ITHX
SIBJICHHUI: DJICKTPU3alMsl TEJ, B3aMMOJICHCTBHE 3apsI0B, AIEKTPUUYECKUNA TOK W €ro JCHCTBHUS (TEMJIOBOE, XMMHYECKOE, MAarHMUTHOE), B3aUMOJICHCTBUE
MarHuTOB, AJIEKTPOMATrHUTHAs WHAYKIMUSA, EWCTBHME MAarHUTHOTO MOJIsI HA MPOBOJHMK C TOKOM M Ha JBIDKYUIYIOCS 3apsDKEHHYIO YacTHILy, JE€UCTBUE
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INEKTPUYECKOTO OIS Ha 3apsSHKEHHYIO YaCTHILY, JIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PAacIpOCTPAaHEHNUE CBETA, OTPAXKEHUE U MPETOMIICHUE CBETa,
JIMCTIEPCHUS CBETA.

® COCTaBJISITh CXEMbI SJIEKTPUUECKHX ILIeTIel C MOCIeA0BaTEIbHBIM U MapauIeIbHBIM COSTUHEHUEM AJIEMEHTOB, Pa3inyasi YCIOBHbIE 0003HAYCHHUS
3JIEMEHTOB 3JIEKTPUUECKHX Ienel (MCTOYHUK TOKa, KIII0Y, pe3UCTOp, PeOCTar, JIaMIIO4Ka, aMIIEpPMETp, BOJIBTMETP).

® JICIIOJIB30BATh ONTUYECKHE CXEMBI ISl IOCTPOCHUS N300payKeHHH B TUIOCKOM 3€pKaJie ¥ COOMPAIOLIei JIHH3E.

® ONHCHIBATH M3yYCHHBIC CBOWCTBA TENl M AJICKTPOMATHUTHBIC SBIICHUS, UCIOJIB3Ys (U3MUYSCKUE BEIIMYUHBI: DJICKTPUUYCCKHUIA 3apsij, CHIa TOKa,
AIIEKTPUUYECKOE HAIPSDKEHHE, IEKTPUYECKOE CONPOTHUBIICHHE, Y/AETbHOE CONPOTUBICHHE BEIECTBA, padOTa 3JIEKTPUYECKOrO MOJIsl, MOITHOCTh TOKa,
(boKycHOE paccTOSIHUE U ONTHUYECKAsi CUJIA JIUMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTA CBETA; IIPU OMHUCAHUU BEPHO TPAKTOBATh
(GU3MYECKUN CMBICT HCIONB3YeMbIX BEIUYHH, WX O0O3HAUCHHUS W CIWHUIIBI U3MEPCHHs; HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE TAaHHYIO (PU3NYECCKYIO
BEJIMYMHY C APYTUMU BETUYMHAMHU.

® AHAIM3WPOBATH CBOWCTBA TEII, JICKTPOMATHUTHBIC SIBJICHHUSI U TIPOIECCHI, UCTIONB3Ys (PU3NICCKUE 3aKOHBI: 3aKOH COXPAHCHHS DJICKTPUUYECKOTO
3apsiia, 3akoH Oma Uit ydyacTka nenu, 3akoH Jkoyns-JIeHma, 3akoH TpSMOJMHEHHOTO pPacHpOCTPAHEHHUS CBETa, 3aKOH OTPAKEHHs CBETAa, 3aKOH
MPETOMIICHUS CBETA; MPU 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE.

® TIPHUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOIB30BaHMSI (PH3NICCKUX 3HAHUHN O IJICKTPOMArHUTHBIX SBICHUSIX

e pemath 3ala4d, HWCHOJNB3yd (QHU3NUecKkne 3akoHbl (3akoH Oma uis y4acTtka 1enu, 3akoH JIxoyms-JIeHma, 3akoH TPSAMOJIHMHEWHOTO
pacrpoCTpaHEHHUs] CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH IMPEIIOMIICHHS CBeTa) W (OpMYyJbl, CBs3bIBalOIIME (U3MUECKHE BEIMYMHBI (CHJIa TOKa,
INEKTPUYECKOE HAMpPsDKEHUE, DJEKTPUUECKOE COMPOTUBIICHHE, YIEIbHOE COMPOTUBICHHE BEIIECTBA, paboTa SJIEKTPUUYECKOTO MO, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSIHIE M ONTHYECKAs CHJIA JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA, (POPMYJIBI pacyeTa dJIEKTPHISCKOTO
COTIPOTUBIICHUS TIPUIIOCIIEIOBATEILHOMUIIAPAIITIEILHOM COSAMHEHUH MTPOBOJHUKOB): HA OCHOBE aHAJIM3a YCIIOBHUS 3aJauM 3alHMChIBATh KPATKOE yCIOBHE,
BBIJICTIATh (PU3NYCCKUE BEIUYHMHBI, 3aKOHBI M (POPMYITBI, HEOOXOJUMEBIE ISl €€ PEHICHUs, MPOBOJUTH PACUYeThl U OICHUBATh PEATBHOCTH TOJTYICHHOTO
3HaueHUs! GU3NYECKON BETUUHHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® UCNONBL3068AMb 3HAHUSL 00 2IEKMPOMASHUMHBIX SGNIEHUSX 8 NOBCEOHEBHOLL JHCU3HU OJis1 0becnederus 6e30nacHoCcmu npu oopaweHuu ¢ npubopamu
U MEXHUYECKUMU YCMPOUCMeamu, Ol COXPAHEHUsl 300p08bsi U COONIOO0EHUS HOPM IKONOSUYECKO20 NOBEOeHUsl 8 OKpydcalowell cpeoe; Npueooums
npumMepsl GIUAHUS JIeKMPOMASHUMHBIX U3YYEHUL HA HCUBbLE OPLAHUZMBL,

® pasziuyams 2paHuybl NPUMEHUMOCIU DUSUYECKUX 3AKOHO8, NOHUMAMb 8CeoOwuti xapakmep (PyHOAMenmanbHblX 3aKOHO8 (3aKOH COXPAHEHUs.
INEKMPULECKO20 3apA0a) U 02PAHUYEHHOCIb UCNONIb308AHUS YACMHBIX 3aKOH08 (3akoH Oma 014 yuacmka yenu, 3akon [[coyna-Jlenya u op.);

® UCNONBL3068AMb NPUEMb] NOCMPOEHUS PUIUYECKUX MOoOenel, NOUCKA U POPMYTUPOBKU 00KA3AMENbCME GbLOGUHYMbBIX 2UNOME3 U MeOPemuUYecKux
86160008 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHBIX PaKmos;

® HAXO0UMb AO0EK8AMHYIO NPEONONCEHHOU 3a0aue QU3UYecKyl0 MoOelb, pazpeuams nNpooaeMy Kak HA OCHO8e UMEWUXCA 3HAHUL 00
INEKMPOMASHUMHBIX ABIEHUAX C UCNOIb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMOWiU Memooo8 OYeHKU.

KBanToBbIe iBJICHUS
BbpInyCKHUK Hay4YuTCH:
® pacIo3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA MIIM YCIOBHS MPOTEKAHUS THX SIBICHUM:
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€CTECTBEHHAS U MCKYCCTBCHHAs! PaJHOAKTUBHOCTb, O-, - ¥ Y-U3Ty4YCHHUs, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa M3ITy4YSHHS aTOMa;

® ONUCHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHHS, MCIIOJIB3YS (PM3MUECKUE BEITUYMHBI: MAaCCOBOE YMCJIO, 3apsAO0BOE YHCIIO, TEPHOJ MOypacrana,
sHeprusi (OTOHOB; TPU OMHCAHWU MPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIONB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W CAWHHIBI U3MEPCHHS,
HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NUCCKYIO BEIMYUHY C IPYTMMH BETMYMHAMH, BBIYUCIISITh 3HAYCHNUE (PU3UYECKOM BEITMYU HEI,

® AQHAM3WPOBATH KBAHTOBBIC SIBIICHUS, WCMOJIB3Ysl (PU3UYECKHE 3aKOHBI M TIOCTYJIATHI: 3aKOH COXPAHCHHSI JHEPTUU, 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUs MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH HW3JIYYEHHUS M TOTJIOUICHHS CBETa aTOMOM, INPH ATOM pPa3lin4aTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MATEMaTU4ECKOE BBIPAKCHUE;

® pa3aMyaTh OCHOBHBIC MPU3HAKHU IUIAHETAPHOIN MOJIEIN aTOMa, HYKIIOHHOH MOJIEHN aTOMHOTO S/pa;

® TPHUBOJUTH MPUMEPHI MPOSBICHUS B MPHPOJAC W MPAKTHYECKOTO HCIOIB30BAaHUS PAJUOAKTUBHOCTH, SJACPHBIX U TEPMOSICPHBIX PEaKIUM,
CHEKTPAIBHOTO aHAIN3A.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb NONYUEHHble 3HAHUSL 8 NOBCEOHEGHOU JHCU3HU NpuU 00pawjeHuu ¢ npubopamu u MmMexHUdecKUMU YCmpoucmeamu (Cuemyux
UOHUBUPYIOWUX YACTUY, O03UMEMD), 0151 COXPAHEHUsL 300P08bsL U COOIOOEHUSI HOPM IKOJIOSUYECKO20 NOBEOEHUs 8 OKpYIcaroueli cpeoe;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 0ep C 0eheKmMOoM MACChL;

®  NpUBOOUMb NpuMepbl BIUAHUA PAOUOAKMUBHBIX UTYYEHUL HA JHCUBbIE OP2AHU3MbI, NOHUMAMb NPUHYUN Oeucmeus 003UMempa U paziuyams
YCI08US €20 UCNONIb308AHUS,

® NOHUMamMb IKONO2UHECKUe NPOoOIeMbl, BO3HUKAIOWUE NPU UCHOIb30SAHUU AMOMHBIX IAEKMPOCMAHYUL, U NYMU PeuweHus 3mux npoonem,
nepcneKmuebl UCNOIb308AHUS YIPABTIAEMO20 MEPMOSOEPHO20 CUHMESA.

DJIeMeHTbI aCTPOHOMMH

BbinycKHUK HAYy4YHTCS:

e yKa3bpIBaTh Ha3BaHUs MIaHeT COJNHEYHON CUCTEMBI; Pa3juvaTh OCHOBHBIC NPHU3HAKK CYTOYHOTO BpAICHUS 3BE3MHOTO HeOa, ABWOKCHHS JIVHEI,
CouHIIa ¥ TUTaHET OTHOCHUTEIBHO 3BE3]T;

® TIOHMMATh PA3IUYUS MEXTY TeIMOIEHTPUIECKON U TEOIEHTPUYECKON CHCTEMaMH MUPA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHTHCS:

® yKazvleams 0OWUe CeOUCMBA U OMAUYUS NIAHEM 3eMHOU epYNNbl U nianem-sueanmos, manvix mei CoaneyHol cucmemvl U OONLUWUX NAAHEN,
NOb308AMbCSL KAPMOLUL 36€30H020 Heba Npu HAOII0OeHUsIX 36e30H020 Heba;

®  pPazIUuamb OCHOBHbBIE XAPAKMEPUCTUKU 3630 (pasmep, ysem, memnepamypa) cOOmHoCUmMb Yem 36e30bl C ee MmeMnepamypotl;

® paznuuams eunomesvi 0 npoucxodxcoenuu CorHeuHol cucmemsi.

B pesynbrare y BBITYCKHUKOB OyAyT c(hOPMUPOBAHBI IUYHOCHHbLE, PECYNAMUBHbIE, NOZHAGAMENbHbIE U KOMMYHUKAMUEHbIE YHUBEPCAIbHbIE
yueOHble JeiCTBUS.

Ny ®opmupyemsie YV ] 10 kiace 11 kiace
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HWPOBO33pEHHE, COOTBETCTBYIONIEE COBPEMEHHOMY YPOBHIO | CO3HAHHBIN BBIOOp Oymymied mpodeccun Kak MmyTh U CIocod
pa3BUTHS HAYKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO- | peain3aluy COOCTBEHHBIX KU3HECHHBIX IIAHOB;
TEXHUYECKOMY  TBOPYECTBY, BJIa/ICHUE JIOCTOBEPHOM —
uH(popMalel O TEepefOBBIX JOCTIKEHUSX M OTKPBHITHIX | OTOBHOCTh OOyYaIONIMXCS K TPYAOBOH MpodecCHOHATBHOMI
MHUPOBOM M OTEUYECTBEHHOM HAayKH, 3aUHTEPECOBAHHOCTh B | JCSATEIBHOCTH KaK K BO3MOXXHOCTH Yy4YacTHSl B pPELICHUU
HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA; JMYHBIX, OOIICCTBCHHBIX, rOCy/IapCTBEHHBIX,
- 00IIeHaIMOHATIBHBIX MPOOJIEM;
OTOBHOCTh OOYyYaroIUXcs K TPYAOBOH NpodeccHnoHaTIbHON
NESATEIbHOCTH KAk K BO3MOXKHOCTH Y4YacTUSi B pEIICHUU
JUYHBIX, OOIIECTBECHHBIX, rOCy/IapCTBCHHBIX,
00IIIeHAIIMOHATILHBIX MPOOJIEM;

MeranpeameTHble -
YV I TaBUTb U (OPMYIMPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTENbHOMN EATEIbHOCTH U )KU3HEHHBIX CUTYAIUSX;
prann3oBbIBaTh 3()(HEKTUBHBINA OUCK PECYPCOB, HEOOXOIUMBIX JUIs JOCTHXKEHUS TOCTABICHHOM 1LeJIN;
OIIOCTABJISATH IOJYYEHHBIN PE3yNbTaT ACSITEIbHOCTH C IOCTABICHHON 3apaHee LIETIbIO.
ITo3HnaBaTenbHbIE —
yva CKaTh U HaxoJuTh OOOOILIECHHBIE CIOCOOBI pElIeHUs 3a/1ad, B TOM YHCIIE, OCYIIECTBIATh Pa3BEPHYTHIM MHPOPMAIIMOHHBIH
MIOUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (YueOHbIE U IM03HABATEIbHbBIE) 33/Ja4H;
PUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh HH(POPMALIMIO C PAa3HBIX MO3UIMNA, pacno3HaBaTh U (PUKCUPOBATH MIPOTUBOPEUHS
B MH(OPMALIMOHHBIX UCTOUYHUKAX;
pICTpanBaTh WHIUBUAYAIbHYIO 00Opa30BaTEIbHYIO0 TPACKTOPHUIO, YUUTHIBAS OIPaHUYEHHS] CO CTOPOHBI IPYTMX YYACTHUKOB U
PECYPCHBIE OTPAHUYECHMUS;
€HATh U YACPKUBATh Pa3HbIE MO3UIIMU B TIO3HABATEIBHOMN AEATEIbHOCTH.
KoMMyHHKaTHBHBIE pa3BEpHYTO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCHOJIB30BAHHMEM aJeKBAaTHBIX (YCTHBIX M NMUCHMEHHBIX)
YV SI3BIKOBBIX CPEJICTB;




Conep:xanue
10 kaacc:
BBenenue.®@u3uka u pusnyeckue MeToAbl U3y4eHHUsI IPUPOAbI

du3uka — Hayka o mpupoge. dusmdueckuwe Tena W siBieHUs. HaOmronpenwe w onmcanue (u3mdeckux sBiIeHUH. DU3NYECKUN IKCIICPUMEHT.
MonenupoBanue sBICHUH U OOBEKTOB MpUPOAbl. PU3NYECKUE BEIMYMHBI U UX U3MepeHHe. TOYHOCTh M MOrPEeUIHOCTh M3MepeHuil. MexayHapoaHas
cucremMa enuHHI.DPHU3NUECKUE 3aKOHBI M 3aKOoHOMepHOCTH. Pu3mka M TexHuKa. HayuHelii meron mno3Hanus. Ponp ¢usuku B (dopmMupoBaHHU
€CTECTBEHHOHAY4YHOW IPAMOTHOCTH.

Mexanuuyeckue siBJCHHUS

Mexannueckoe JBHKeHUE. MatepualibHas TouKa Kak MoJelb gusudeckoro teaa. OTHOCUTENbHOCTh MEXaHU4YeCcKoro BkeHus. Cuctema oTcuera.
@u3nyeckue BEINYUHBI, HEOOXOAUMBIE JUIsl ONMCAHUSA JBW)KEHHS U B3aUMOCBSI3b MEXIYy HUMHU (IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, BpeMs
IBUKeHHs). PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsMOJUHEIHOe IBMkKeHHe. PaBHOMepHOe ABMKeHHE MO OKpykHOCTH. [lepBwlii 3akoH HploToHa H
uHepimsi.Macca tena. [lnotHocts BemectBa. Cuna. Exunauisl cunbsl. Bropoit 3akon Hetorona. Tperuit 3akon Hetotona. CoOoaHoe manenue ten. Cuna
TSKECTU. 3aKOH BceMHpHOro TtsaroreHus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBsi3b MEXAY CHIION TSKECTH M Maccoil Tena.
Junamomertp. PaBHozelicTByromas cuna. Cuna tpenust. Tpenue ckonbxeHus. Tpenue nokos. TpeHue B mpupojie U TEXHUKE.

Nmnynbse. 3akoH coxpaHeHus: UMIyibca. PeakTuBHOE NBIKeHUE. Mexanuueckas pabora. MomHocts. DHeprus. [loTeHIManpHas U KUHETUYECKas
sHeprus. [IpeBpaiiieHue 0 JHOro BUJ1a MEXAaHUYECKOM SHEPTUU B APYroi. 3aKOH COXPaHEHMsI IOJIHOM MEXaHUYECKOW SHEPTHH.

VYcnoBust paBHOBECUSI TBEPAOTO TeJla, UMEIOIIET0 3aKPEIJIEHHYIO OCh IBM)KEHUSI. MOMEHT CHJIBI.

OCHOBBI MOJICKYJISIPHO-KHUHETHYECKOI TeOpHHU

Crtpoenue BemiecTBa. ATOMBI U MOJIEKybl. TenaoBoe ABMKEHHE aTOMOB W MOJIEeKyl. B3ammoneiicTBue (MPUTSHKEHUE U OTTAIKMBAaHUE) MOJEKYII.
TemoBoe paBHOBecue. Temmeparypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO XAOTHYECKOTO JIBWKEHHUS YacTull. BHyTpeHHsisi sHeprusa. Pabora u
TeruIonepenaya Kak crnocoObl M3MEHEHHUs BHYTpPEeHHEW 3Hepruu Tena. KomudyecTBO TerminoThl. 3aKOH COXPaHEHUsS M MPEBpAICHUs] YHEPTHH B TETIOBBIX
npoueccax. Mcnapenue u konaeHcanms. [lornomieHue >HEprum Opu HUCIIAPEHUH KUAKOCTH WM BBIICICHUE €€ INpu KoHAeHcauuu napa. Kunenwe.
3aBUCHUMOCTh TEMIIEpPATyphl KUIIEHUS OT AaBJieHUs. BiaxxHOCTh Bo3ayXa.

OCHOBBI TEPMOJAMHAMMUKH
PaGora raza mpu pacmupenun. [IpeoOpa3oBaHusi PHEprHMHM B TEIUIOBBIX MallWHaxX (mapoBasi TypOWHA, IBUTATEIh BHYTPEHHETO CrOpaHUs,
peaktuBHBIN aBurarens). KI1/] TerioBoi ManmHsI.
OCHOBBI 2/1eKTPOAUHAMUKH
DneKTpuuecKoe 1mojie Kak 0cooblit Bua Marepuu. HanpskeHHOCTD 37eKTpUYEcKOro noss. J{eficTBre 31eKTpruuecKoro nojs Ha 3JeKTpUIecKre
3apsasl. KongeHcaTtop. DHEprus 3JIeKTpUUECKOro Mol KOHAEHCATOopa.

DNIEKTpUYECKU TOK. ICTOYHUKHN 3IEKTPUUYECKOTO TOKA. DJIEKTpUUYECKas LENb U €€ COCTaBHbIe yacTh. HampaBineHne u IeMCTBUS SJIEKTPUUECKOTO
toka. Hocurenu snekTpuueckux 3apsaoB B Metaiiax. Cuia Toka. DJIEKTPUUECKOe HAMPSKEHUE. DIEKTPUUECKOE COMIPOTUBICHUE TPOBOIHUKOB. EUHUIIBI
CONPOTHUBIICHHS.3aBUCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH OMa i ydacTka Uenu. YJenbHoe comportuBieHue. Peoctatel. [locnenoBarenbHoe
COEJMHEHUE NPOBOJHHUKOB. [lapamienbHOe COEIMHEHHE NPOBOJHUKOB.PaboTa »IEKTPUYECKOrO MOJIA MO MEPEeMEIEHHIO AJIEKTPUUYECKUX 3apsoB.
MoIHOCTh 3JEKTpUUECKOro Toka. HarpeBaHue NpOBOJAHMKOB 3JEKTPUYECKUM TOKOM. 3akoH Jlxoynsa - JleHua. DiekTpuuecKkrue HarpeBaTelIbHbIE U
ocBetutenbHbIe TprOOphl. KopoTkoe 3aMbikanue. Tok B pa3nuYHBIX Cpeax.
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11 kaace:
OCHOBBI JIEKTPOAMHAMHUKH (MIPOJ0JIKEHHE).
MarxuuTtHoe moJie
B3aunmoaeiictBue TokoB. MaruutHoe noJie Toka. MarautHas uaaykius. Cuna Amnepa. Cuita Jlopenua.
DJIeKTPOMArHUTHASI MHAYKIUS

SIBieHME BIEKTPOMArHUTHOM WHAYKIMKA. MarHuTHbIM MOTOK. 3aKOH 3JIeKTpoMarHuTHOM wuHAYKuuu. IlpaBuiio Jlenma. CamouHIyKUHS.

NunyktuBHOCTh. B3aMOCBSI3b 3I€KTPUUYECKOTO M MATHUTHOTO MOJIEH. DIEKTPOMArHUTHOE TIOJIE.
JJIeKTPOMArHUTHBIE KOJIeOAHNUS U BOJIHbBI

CBoOoaubpie KoneOaHusi B KojiebareabHOM KOHType. Ilepron cBOOOIHBIX >ieKTpuuecKux Kojebanuid. IlepeMeHHBIN 3IeKTpUYECKUuil TOK.
I'enepupoBanue dsnekTpudeckod dsHeprud. Tpanchopmartop. Ilepemaua SIEKTPUYECKOH SHEPTHU. JNCKTPOMArHWTHBIE BOJHBL — CBOMCTBa
3JIEKTPOMAarHUTHbBIX BOJIH. [IpuHIunel paguocssizu. TeneBuaeHue.

OnrTuka
CBeToOBbBIE BOJIHBI.

CKopocTh cBETa M METO/bl €€ U3MEpPEHUs. 3aKOHBI OTPAXXEHHUS M MPEIOMJICHHUS cBeTa. BoJHOBBIE CBOMCTBA CBETa: AUCIIEpCHsi, UHTEephEpEHIIN s

cBeta, nudpaxius ceera. KorepentHocts. [Tonepeunocts cBeToBbIX BOH. [lonspuzanus ceera.
DJIeMEeHThI TEOPUH OTHOCUTEJIBLHOCTH

[Toctynatel Teopun oTHocuTeNnbHOCTU. [IpuHuMn oTHocutenbHOCTHM OMHIITEHA. [locTosSHCTBO ckopocTu cBeta. IlpocTpaHcTBO M Bpems B

CIeIUaIbHON TEOPUU OTHOCUTEIHLHOCTH. PensiTuBucTckast nuHamuka. CBsi3b MacChl ¢ SHEPTHUEH.
H3nydyenus u CieKTpbI

Paznuunbie BUABI DJIEKTPOMArHUTHBIX U3TYYCHUN U UX TIPAKTUYECKOE MPUMEHEHUE: CBONCTBA U NIPUMEHEHNEe HHPPAKPACHBIX, YIbTPAPHOIETOBBIX
Y PEHTT€HOBCKUX U3nydeHui. [lIkana 31eKTpOMarHuTHbIX U31y4YEeHUN.

KBanroBas ¢pusuka

I'unoteza Ilnanka o kBaHTax. ®otorddext. YpaBHenue DitHIuTeHa 115 poTorddexTa. DoTonbl. ['unoresa ne bpoiins o BOTHOBBIX CBOWCTBaX
yactull. KopmyckynspHo-BonHOBoW nyanu3M. CooTHomieHue HeompeneiaeHHocTH [eizenOepra.Ctpoenue aroma. Ombitel Pesepdopma. Ksantobie
noctynatel bopa. Mcnyckanue u noriomieHue cBeta aroMoM. Jlazepsl.

Mopenu cTpoeHUss aTOMHOTO Sifjpa: MPOTOHHO-HEUTPOHHAs MOJIETh CTPOCHHUSI aTOMHOTO sijpa. SnepHbie cuibl. JlepekT macchl v SHEPrUs CBS3U
HYKJIOHOB B sijipe. SlaepHas sHepreTruka. BiusHue noHU3Mpyoomen paauaiu Ha KUBble OpraHu3Msbl. J{03a n3nydeHus, 3aKOH paIMOaKTUBHOTO pacnaaa u
€ro CTaTUCTUYECKUM XapakTep. DIeMeHTapHbIC YaCTHIIBI: YACTHUIIBI M aHTHYACTUIIBI. DyHIaMeHTaTbHbIE B3aUMOICHCTBHS

Crtpoenne BcesieHHOI

Crpoenue conHeuHoil cucreMsl. Cucrema «3emist — JIynay. O6mue ceaenust o ConHue (BUA B TEIECKOII, BpallleHUE, pa3Mephbl, Macca, CBETUMOCTb,
TeMIIepaTypa COJIHIIA U COCTOSIHME BEIIECTBA B HEM, XUMHUECKUI cocTaB). MIcTOUHMKHM »HEpruu U BHyTpeHHee crpoeHue Connia. dusndeckas npupoaa
3Be3n. Hama ["anaktuka (cocraB, cTpoeHHe, IBIKEHHE 3Be3]1 B [ anakTuke u ee BpamieHue). [IponcxoxieHne u dBOTIONNS TATAKTHK U 3BE3I.

IloBTOpEHME.



TemaTnuyeckoe NJIAHUPOBAHUE

10 knacc:

Pasnen, Tema KoaunuectBo | KoaudecTtBo KoauuecTBO
4acoB JIa00paTOpPHBIX KOHTPOJILHBIX padoT
pador
10 kaace
MEXAHHUKA 46 2 2
MOJIEKYJISAPHASA ®U3UKA U TEPMOJUHAMUKA 20 1 1
QJEKTPOJINHAMMUKA. 33 2 1
IloBTOpEHME 2 1
Pe3eps 2
Bcero 102 5 5
11 kaace:
Paznen, Tema KoauuectBo | KoanvecTBo KoauuecTBo
4acoB JIa00PATOPHBIX KOHTPOJIBHBIX padoT

pa6oTt
11 knacce
IloBTOpenue marepuana X Kiaacca 2
DJIEKTPOAMHAMMKA 21 2 2
Koaeb0anus u BOJHBI 24 1 3
OnrTuka 21 3 1
KBanToBas ¢pusuka 20 0 2
IloBTOpEHME 12 0 1
Pe3epB 2 0 0
Bcero 102 6 9
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