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l. ITosscHUTENBbHAA 3aNIHCKA

[Iporpamma mno mnoaroroBke k EI'D mo ¢usuke mns 11 kiacca cocrtaBieHa B
cooTBeTcTBUU c: DexepanbHbIM 3aKOHOM 00 oOpasoBanmu B Poccuiickoit @eneparuu (OT
29.12.2012 N 273-®3 (pen. ot 29.07.2017)), TpeboBanusmu PenepaibHOTO rocyIapCTBEHHOTO
oOpa3oBaTenbHOTO cTaHmapra cpeanero oodmiero obOpazoanusa (OPI'OC COO); npumepHOi
nporpammsl yaeOHoro kypca (Illatanmuna A.B., Paboune nporpammel, ®usnka, 10-11 kmaccel. —
M.: Ilpoceemenne, 2017.), kommekra yueounkos ['.S.Mskumes, b.b.byxosues, H.H.Cotckuit
/ Tlom pen. H.A.IlapdpentbeBoi, @Dusmka. 11 xmacc. ba3oBblii ypoBeHH (KOMILUIEKT C
ANIEKTPOHHBIM NpuiioxkenueM). — M.: IIpocsemenue, 2017.).

Ha uzyuenne yae6HOTO npenmera nmoaroroBka k EI'D no ¢usuke otBomuTcs no 2 vaca B
HeJEeII0, B T 724.

[logrotoBka k EI'D mo ¢usuke B cpeaHeil MIKojie HalpaBleHa Ha JOCTH)KEHHE
CHEAYIOIIUX LeJIei:

® OCBOEHHE 3HaHMI O (PyHIAMEHTANBHBIX (PU3MUYECKUX 3aKOHAX M MPUHIIHUIAX, JISKAIINX B
OCHOBE COBPEMEHHOHN (U3NYECKON KapTHHBI MHpa; HauOoyiee BAXKHBIX OTKPBITHSIX B
obOmactn (u3MKH, OKa3aBIIMX OMpEACISIONIee BIUSHUE HAa pPAa3BUTHE TEXHUKU U
TEXHOJIOTHUH; METOJIaX HAYIHOTO IMO3HAHUSI TPHUPOIBI;

® TPUMEHATh TIONyYeHHBbIE 3HaHUS 1O (U3NKEe Ui OOBSCHEHHS pa3HOOOPa3HBIX
(GU3NYECKUX SBICHUNA U CBOICTB BEMIECTB; MPAKTHYECKOTO MCIIONB30BaHUS (PH3HMUECKIX
3HAHHI;

® DPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH
B TIpoIIecce MPUOOPETEHHsI 3HAHUIA U YMEHUH 10 (PU3WKE C UCIOJIB30BAHUEM Pa3InIHBIX
HUCTOYHUKOB HH(POpPMALMU, B TOM 4YHCIE CPEICTB COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHH; (OPMHUPOBAHUE YMEHHUHN OIICHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYUYHOU
nHpopMmaiuu;

e BOCHHUTaHHE YOSKIECHHOCTM B  BO3MOYKHOCTM  IIO3HAHUS  3aKOHOB  IPUPOABI;
UCIOJb30BAHUS JOCTIKEHUHM (PU3MKK Ha Onaro pa3BUTHs YEIOBEYECKOM LIMBUIIM3ALMU;
HEOOXOJUMOCTH COTPYJHHYECTBA B IIPOLECCE COBMECTHOIO BBINOJIHEHUS 3ajad,
YBOKUTEIBHOIO OTHOLIEHHWS K MHEHHMIO OIIIOHEHTa IpU OOCYXIEHUH HpolieM
€CTECTBEHHOHAY4YHOI'O COJIEpXKaHMs; TOTOBHOCTM K MOPAJIBHO-3THUECKOM OICHKE
UCIOJb30BAHUS HAy4YHbIX JIOCTHXKEHMH, UyBCTBa OTBETCTBEHHOCTH 3a 3alllUTY
OKpY>XKarolleH cpejibl;

® UCMOJb30BAHUE NPUOOPETEHHBIX 3HAHUN M YMEHUH IJI pelleHus MPaKTHUYECKUX 3ajad
IIOBCEJHEBHOM JKM3HU, 0OecrieueHHst 6€3011acHOCTH COOCTBEHHON KU3HH.

JlocTKeHHe 3THX Lieiei o0ecrieunBaeTcs PeLIeHUEM CIeyoIUX 3aay:
e (opMuUpPOBaHMS OCHOB HAYYHOTO MUPOBO33PEHUS;
Pa3BUTHUS UHTEIJIEKTYAJIbHBIX CIOCOOHOCTEN yJaluxcs;
pa3BUTHE [TO3HABATEIbHBIX HHTEPECOB LIKOJBHUKOB B ITPOLIECCE U3YyUEeHUs (PUBUKH;
3HaKOMCTBO C METOJJaMH HAy4YHOTO IO3HAHMSI OKPY’KAIOIIEro MUPA;
IIOCTAHOBKA Mpo0JIeM, TPEOYIOIUX OT YYaLIUXCSl CAMOCTOSTEIbHOMN e TeTbHOCTH 10 UX
pa3peLIeHHnIo;
® BOOPYKEHHME IIKOJbHHUKA HAay4YHbIM METOJOM II03HAHMs, MO3BOJSAIOIIMM TOIy4aTh
00BEKTHBHBIE 3HaHUS 00 OKPY)KAIOIIEM MUDE.



1. ILnanupyemsble pe3ybTaThl
Mexann4yeckue siBJIeHUsI

BbInyckHUK ymeeT:

® pacro3HaBaTh MEXaHMUYECKHE SIBJICHUS U OOBSCHATH Ha OCHOBE MMEIOIIMUXCA 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS 3TUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PABHOYCKOPEHHOE MNPSMOJMHEHHOE IBM)KEHHE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIBHKEHUS, CBOOOIHOE NaJIEHNE TeJl, PABHOMEPHOE JBUKEHHUE [0 OKPYKHOCTH,
MHEpLMs, B3aUMOICHCTBUE TEJI, PEAKTUBHOE JIBUKEHHE, TIepeaya JaBiIeHUs TBEPIbIMH TEJIaMH,
KUAKOCTAMU M TrazaMu, aTMOC(epHOE [aBjeHHE, IUIaBaHUE TEJ, PAaBHOBECHE TBEPABIX TeEl,
MMEIOIINX 3aKPEIUICHHYI0 OCh BpallleHUs, KojeOaTelbHOEe JBUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHHE (3BYK);

® ONHUCHIBATH HW3YYCHHBIC CBOMCTBA TEJI M MEXaHUUYECKHE SIBIICHUS, HUCIOJIb3YsS
(u3nyecKkue BeIUYHMHBI: MyTh, IEPEMEIIEHHNE, CKOPOCTh, YCKOPEHHUE, IEpHO 00palleHus, Macca
Tena, MJIOTHOCTh BEIIECTBA, CHia (CHia TSKECTH, CUjla YIPYrOCTH, CUJla TPEHUs), JaBJCHHE,
UMITyJbC TeJa, KUHETHYecKas SHEeprus, MOTeHLHaJIbHas JHEprus, MexXaHuueckas padora,
MexaHudeckas MoirHocTh, KIIJ[ mpu coBepmieHnu paboThl € HMCHOJIB30BAaHUEM MPOCTOTO
ME€XaHH3Ma, CHJIa TPEHUs, aMIUIMTY/1a, IEPUOJ] U YacTOTa KoJIeOaHH, ITIMHA BOJIHBI U CKOPOCTh
€€ pacmpoCTpaHEHHs; TMpPH ONUCAHUU MPABUIBHO TPAaKTOBAaTh (PU3UYECKHM  CMBICI
WCTIOJIb3YEMBIX BEJIWYWH, MX OO0O3HAYCHHS W €IWHUIIBI W3MEPEHHs, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTMMH BEITUYMHAMU, BEIYUCIISATH 3HAUCHUE
(hbMBUYECKON BEITUYHHBL;

® aHAIM3MPOBATh CBOMCTBA TeJ, MEXaHWYECKHE SBJICHHMS U TPOILECCHI, HCIHOJIB3Ys
(hM3UYECKHEe 3aKOHBI: 3aKOH COXPAHEHHS HDHEPTUU, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITUI
CYIIEPIIO3HITNY CHIT (HaXOXKIeHre paBHoaeHcTBYyromen cuiel), I, I1 u 111 3akonsr HeroToHA, 3aK0H
COXpaHEHUs HMMITyJibca, 3aKOH ['yka, 3akoH [lackaisi, 3akoH ApxuMmena; mpu 3TOM pazinvaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTU4YECKOE BhIPAKEHHE;

® pa3IuyaTh OCHOBHBIE TNMPHU3HAKU W3YYEHHBIX (PU3MUYECKHX MOJENei: MaTepuaibHast
TOYKa, UHEPLUAIbHAS CUCTEMA OTCUETA;

e pewaTh 3a7auu, UCTHOJIb3Ysd (U3NUYECKHE 3aKOHBI (3aKOH COXPaHEHMs SHEPTUHu, 3aKOH
BCEMUPHOI0 TArOTeHUdA, npuHiun cynepnosunuu cwi, I, II u III 3akonsr HerotoHa, 3akoH
COXpaHEHHUs HUMIIylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u (GOpPMYIbL,
CBs3bIBANOIIME (PU3UYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, MJIOTHOCTb
BEILIECTBA, CWJIA, JABJICHUE, UMIIYJIbC TeJla, KUHETUYECKAasl SHEPIusi, NOTCHIMAIbHAS SHEPIHUs,
MexaHuyeckas paboTa, mMexaHudeckas moiHocth, KIIJ[ mpocroro mexanmsma, cuiia TpeHUs
CKOJIbKEHUS, KOAPPHUIIMEHT TPEHUSsl, aMIUIUTY a, IEPUO U YacTOTa KoJeOaHuM, ATMHA BOJHBI U
CKOPOCTh €€ pPAaclpOCTPaHEHHs): Ha OCHOBE aHalIM3a YCJIOBHS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBIACHATh (PU3NYECKHE BEIUYMHBI, 3aKOHBI W (OpPMYJbl, HEOOXOAUMBIE IS €€
pelIeHUs, TPOBOJIUTh PACUYEThl U OLIEHUBATh PEAbHOCTH MOJIYYEHHOTO 3HAueHUs (PU3NYecKon
BEJINYMHBI.

BbINyCKHUK MOXKET:

® UCNONBL306aMb 3HAHUA O MEXAHUYECKUX SGNeHUX 6 MNOBCEOHEeB8HOU JHCUSHU OJisl
obecneuenuss bezonacHocmu npu oopawjeHuy ¢ npubopamu U MexHUYecKUMU yCmpoucmeamu,
01 COXpaHeHUsi 300p08bs U COONIOOCHUS HOPM IKOJOSULECKO20 NOBeOeHUs 8 OKpYicaroujel
cpede; npuBoOUMb  NpUMEPbl  NPAKMUYECKO20 UCNONb308AHUSL  (PUIULECKUX 3HAHUU O
MEXAHUYECKUX ABNEHUAX U (DU3UYECKUX 3AKOHAX, NpUMepbl UCNONb308AHUSL B0300HOGIAEMbIX
UCTNOYHUKO8 — DHepeuu,  9KOJNOSUHEeCKUX  NOCNe0CMmEULl  UCCIe008aHUs — KOCMUYECKO20
NpOCMpPancme;

® paziuuamv 2paHuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuul
xapakmep @DYHOAMEHMANTbHLIX 3AKOHO8 (3AKOH COXPAHEHUs MeXAHU4ecKol IHepeuu, 3aKOH
COXpaHenus UMNYIbCd, 3aKOH 6CEMUPHO20 MA2OMEHUS) U O02PAHUYEHHOCMb UCHONIb308AHUS
yacmuwix 3aKono8 (3axkon I'yka, Apxumeoa u op.);
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® HAXOOUMb AOEKEAMHYIO NPEONONCEHHOU 3a0aue Qu3uUYecKylo Mooelb, paspeuams
npobnemy KAk HA4 OCHOGE UMEIOWUXCA 3HAHUNL N0  MEXAHUuKe ¢  UCNONb308aAHUeM
Mamemamuyecko20 annapama, max u npyu NOMOowiu Memooos OYeHKU.

MoaekyasipHas pusuka

BpinyckHHK ymeeT:

® pacllO3HaBaTh TEIUJIOBBIE SBJIEHMS U OOBACHATH Ha 0a3e HUMEIOUIMXCS 3HAHUM
OCHOBHBIE CBOWMCTBA WJIM YCIIOBHUS NMPOTEKaHHS 3THX sBIeHU: auddys3us, n3meHeHne oobema
T€1 IpU HarpeBaHUM (OXJaXJIEHuHu), OosblIas CHKUMAEMOCTh Ia30B, Majlasg CKUMAeMOCThb
KUAKOCTEH M TBEPABIX TEN; TEIJIOBOE pPAaBHOBECHE, HCIIAPEHUE, KOHJIEHCAllMs, IUIaBJICHUE,
KpUCTAJIIIN3alUsl, KHUIIEHHE, BJIAXKHOCTb BO3[yXa, pPAa3JIMYHBIE CHOCOOBI TEIJIONepeiauu
(TerIonpoBOIHOCTh, KOHBEKLUS, U3IyY€HHUE), arperaTHble COCTOSIHUS BELIECTBA, MOTJIOIICHHUE
SHEPruM MpH UCHAPEHUU JKUIKOCTH U BbIIEJICHHE €€ NPH KOHJEHCALMU Mapa, 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JAABJICHUS;

® OMNUCHIBATh W3YYEHHBIE CBOMCTBA TEJ U TEIUIOBbIE SIBJICHUS, UCHOJB3Ys (hr3HuecKue
BEJIMYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPTHUs, TEMIIEpaTypa, yJelbHas TEII0EMKOCTh
BEIIECTBA, yJAENbHAs TEIUIOTa IUIABJICHUS, yleJIbHAas TEIuloTa NapooOpa3oBaHUS, YJelbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KO3(PPUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOTO JBUTATeNs; MpHU
ONMHMCAHWU TPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJB3YEMbIX BEJIMYUH, HUX
0003HaYeHUSI U €TUHUIBI U3MEPEHHS], HAXOIUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3NUECKYIO
BEJIMYMHY C JPYTUMHU BETMYMHAMHU, BEIYUCIIATH 3HAUEHUE (PU3NYECKON BETNYHHBI;

® aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBbIE SBJIEHUS U MPOLECCHI, UCIOIb3Yysl OCHOBHBIE
MOJIOKEHHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHS O CTPOEHUHM BEUIECTBA W 3aKOH COXpaHEHUs
SHEpruu;

® pa3nuyaThb OCHOBHBIE NPU3HAKU M3YYEHHBIX (M3UYECKUX MOJENEH CTPOEHHUsS Ta3os,
XKUAKOCTEH U TBEPIBIX TEI;

® [PUBOJIUTH IPUMEPHl MPAKTUYECKOTO HCIOJIB30BAaHUS (U3UYECKUX 3HAHUH O
TEIJIOBBIX SBJICHUSAX;

e pemaTh 3aJa4M, MCIOJb3ysd 3aKOH COXPAaHEHHWS JHEPrMU B TEIUIOBBIX IPOLIECCAX U
(GopMynbl, CBA3BIBAIONIME (U3UYECKUE BEJIWYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa,
yAeIbHas TEIUIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTA IUIABICHMS, YIEJIbHAs TEIIOTA
napooOpa3oBaHusl, yAedbHasl TEIUIOTa CrOPAHMs TOIUIMBA, KO((UIMEHT MOJIE3HOT0 NeHCTBUA
TEIUIOBOTO JBUTraTels): Ha OCHOBE aHajM3a YCIOBMS 3aJjaud 3alMChIBaTh KpPaTKOE YCIIOBUE,
BBIIECNIATh (DU3MUYECKHE BEJIMYMHBI, 3aKOHBI M (OPMYIbI, HEOOXOAMMBIE JUIsl €€ pelleHMs,
IIPOBOJIUTH PacueThl M OLICHUBATh PEAIbHOCTh MOJIyYCHHOT'O 3HAU€HUs! (PU3HMUECKON BEITUYMHBI.

BbINMyCKHUK 3HAET KaK:

® UCNONB306aAMb  3HAHUA O MENN0BbIX SGNEHUAX 6 NOBCEOHEeBHOU HCUSHU  OJis
obecneyenuss 6e3onacnocmu npu oopaweHuU ¢ npubopamu U MexHuvyecKUMu ycmpoucmeamu,
011 COXpaHeHusi 300p06bs U COONIOOEHUSI HOPM IKONOSUHECKO20 NOBEOEHUsl 8 OKpydcaioujel
cpede; npuBOOUMsb NPUMEPbLL IKONOSUUECKUX NOCIe0CmEUll pabomul 0gueamenel 6HYMpeHHe20
C20pamusl, Menao8bIX U 2UOPOINEKMPOCMAHYULL,

® paznuuamv 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Ouull
xapakmep @PYHOAMEHMANbHBIX QUIUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs IHepeuu 6 menyiosblx
npoyeccax) u 02paHuieHHOCMb UCNONb308AHUS YACHBIX 3AKOHOB,

® HAXOOUMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye uuUyecKyro Mooelb, pazpeulams
npobnemy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL O MEeNN08bIX SAGNEHUAX C UCHONb308AHUEM
Mamemamuyecko20 annapama, max u npu HOMouwju Memooos OYeHKU.

DJIeKTPOAMHAMHUKA

BpInyCKHHK 3HaeT M yMeeT:

® pacro3HaBaTh JJIEKTPOMATHUTHBIC SIBJICHHUS M OOBACHATH HAa OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOICTBA WM YCJIOBHUS INPOTEKAHUS AITHX SIBICHMH: DJIEKTpU3aLus Tell,
B3aUMO/JICIICTBUE 3apsAJ0B, JJIEKTPUYECKUH TOK M €ro JeHCTBUS (TEIUIOBOE, XUMHYECKOE,
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MarHuTHOE), B3aUMOJICHICTBHE MarHWTOB, 3JIEKTPOMAarHUTHAS MHIYKLHUs, AEHCTBHE MAarHUTHOTO
MoJIi Ha TMPOBOJHUK C TOKOM M Ha JBIKYIIYIOCS 3apsOKCHHYIO YacTHIly, JeWCTBUE
AIIEKTPUYECKOTO TOJS Ha 3apsHKCHHYIO YAaCTHUILy, SJIEKTPOMAarHUTHBIE BOJIHBI, NMPSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTpaKEHHE U MPEIOMIICHUE CBETA, JUCIIEPCHUs CBETA.

® COCTaBIISITh CXEMBI JJIEKTPHUECKUX LEMel C TOCIeA0BaTeIbHBIM M TMapajuIeIbHBIM
COCJIMHEHUEM DJIEMEHTOB, Pa3iinyasi YCIOBHbIE 0003HAYCHHUS DIIEMEHTOB DJICKTPUUYECKUX LENeH
(MCTOYHMK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JTAMIIOYKA, aMIIEPMETP, BOJIBTMETD).

® JCITI0JIb30BATh ONTHYECKUE CXEMBI JUIS TIOCTPOCHUS N300paKEHUH B TNIOCKOM 3epKaiie
U coOuparomei ImH3e.

® OIMCHIBATh M3YYEHHBIE CBOIMCTBA TEN M DJICKTPOMATHUTHBIC SIBJICHUS, HCHOJB3YS
¢u3nveckue BEIMYUHBL: DIEKTPUYECKUN 3apsijl, CWJIa TOKa, JJIEKTPHUYECKOE HaMpsHKeHHE,
AIIEKTPUYECKOE CONPOTUBIICHHE, YJCITFHOE COTPOTHUBIICHHE BEUIECTBA, Pad0OTa AIIEKTPUYECKOTO
MOJIS, MOIIHOCTh TOKa, (OKYCHOE paccTOSHHE W ONTHYeCKas CHjla JIMH3BI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTAa CBETA; NMPHU ONUCAHUU BEPHO TPAKTOBATH
(GU3NYEeCKUH CMBICT HCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS W CIWHUIBI W3MEPEHUS;
HaXOJUTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (H3UIECKYIO BEIMYMHY C APYTHMH BEITHUYNHAMH.

® aHaIM3MPOBATH CBOMCTBA TEJ, SJIEKTPOMATHUTHBIC SBIICHHUS M TPOILIECCHI, UCTIONB3YS
(bu3nvecKne 3aKOHBI: 3aKOH COXPAHEHUS dIEKTPUIECKOTO 3apsijia, 3akoH OMa Jyis y9acTKa IeTH,
3akoH J[xoyns-JIeHna, 3aKkOH NPSIMOJIMHEMHOIO pPACHpOCTPAHEHUS CBETAa, 3aKOH OTPAXKEHUs
CBETa, 3aKOH TPEJOMIICHHS CBETA; MPU STOM pa3nyaTh CIOBECHYIO (POPMYJIHPOBKY 3aKOHA U
€r0 MaTeMaTH4YeCcKOe BhIpAKEHHE.

® MPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOJIB30BaHUS (U3WYECKUX 3HAHHHA O
AIIEKTPOMATHUTHBIX SBIICHUASX

® pelath 337a4M, UCTONIb3Ys (PU3NUECKUE 3aKOHBI (3akoH OMa A7 ydJacTKa LeNH, 3aKOH
Jxoynsa-JIeHna, 3akOH TPSAMOJMHEUHOIO PACHpOCTPAHEHHUsI CBETAa, 3aKOH OTPa)X€HUsI CBETa,
3aKOH TMPEJOMJICHHUS CBeTa) W (POpMysbl, CBs3bIBAlOMNE (DU3MYECKUE BEIMYMHBI (CHIA TOKa,
NIEKTPUUYECKOE HANpPsHKEHUE, JIIEKTPUUYECKOE CONPOTHBIEHHE, YAEIbHOE CONPOTHUBICHHE
BEIIECTBA, pPab0Ta AIEKTPUYECKOTO MOJIs, MOIIHOCTh TOKa, (JOKYCHOE PACCTOSIHUE U ONTHYECKas
CHJIa JIMH3bI, CKOPOCTh JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, (HOpMyIbl
pacuera 3JIEKTPUUYECKOT0 COMPOTUBIIEHUS IPUIIOCIENI0BATEIbHOMUIIAPAIIIETIBHOM COEAUHEHUU
IIPOBOJIHUKOB): Ha OCHOBE aHaJU3a YCJIOBMs 3aJaudl 3allUChIBATh KPAaTKOE YCJIOBUE, BBIIENIATH
¢u3nyeckue BEIUYMHBI, 3aKOHbI U (HOpMYNbI, HEOOXOAMMBIE A €€ PpELIEHUs, MPOBOIUTH
pacyeThbl ¥ OLIEHUBATh PEAIbHOCTh MOJy4E€HHOTO 3HAaUE€HUs! (PU3NUYECKON BETMUUHBI.

BbINyCKHUK 3HAET U YMeeT:

® UCNONBL306AMb 3HAHUSA 00 INEKMPOMASHUMHBIX AGNEHUAX 8 NOBCEOHEGHOU JHCUZHU OJA
obecneyenuss b6esonacHocmu npu obpaweHuu ¢ npuodopamu U MexHUYyecKuMu yCmpoucmeamu,
011 COXpaHeHusi 300p06bsi U COONIOOEHUSI HOPM IKONOSUHECKO20 NOBEOEHUsl 8 OKpydcaloujel
cpede; npusooUmMs NPUMeEPbL GIUAHUS INEKMPOMASHUMHBIX UZTYUEHUL HA HCUBbLE OPSAHUZMDbL,

® pazuuamv 2paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OuUll
xapakmep @YHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs 9NeKMPUYecKo20 3apsaoa) u
02PAHUYEHHOCMb UCHONIL308AHUA YACMHbIX 3aKOHO08 (3akon Oma 0ns yyacmka yenu, 3aKOH
IDicoynsa-Jlenya u op.);

® UCNONBL306AMb NPUEMbL NOCMPOEHUS PUIUYECKUX MOOeell, NOUCKA U (OPMYTUPOSKU
00KA3amenbCms blOBUHYMBIX 2UNOMe3 U Meopemuieckux ble0008 HA OCHOBE IMNUPUYECKU
VCMAHOBNEHHBIX (PaKmos;

® HAXO0UMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye u3UYecKylo Mooelb, pazpeulams
npobnemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL 00 9NeKMPOMASHUMHLIX ABNEHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMowu Memooo8 OYeHKU.

KBanToBas ¢pusuka
BbInycKHHK 3HAeT M yMeeT:
® pacrno3HaBaTh KBAHTOBBIC SIBJICHUS U OOBSACHATh HA OCHOBE HMEIOIIMXCS 3HAHHM
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OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS ITHX SBJICHUN: €CTECTBEHHAS U MCKYCCTBCHHAS
PaMOaKTUBHOCTh, O-, - W Y-U3IMy4CHHS, BOSHHKHOBCHHE JMHEHYATOTO CHEKTpa H3IIy4eHUs
aToMa;

® ONWCHIBATH H3YYEHHBIC KBAHTOBBIC SBJICHHS, WCIOJIB3YS (DU3MYECKHE BEIUYUHBI:
MacCOBOE€ YHCIIO, 3apsI0OBOC YHUCIIO, MEPHUOJI TOJypaciana, dHeprust (OTOHOB; MPU OMHUCAHUU
MPABWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIB3YEMBIX BEIUYHMH, HX OOO3HAYCHHUS U
SIMHUIIBI U3MEPCHHUS, HAXOIUTh (OPMYJIbI, CBS3BIBAIOINNEC JAHHYIO (DU3HUYECKYIO BEIIMUUHY C
JIPYTUMHU BETUYHMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITNIHHEI;

® AHAIM3WPOBATH KBAHTOBBIC SBJICHUS, MCTOJB3ysd (DU3MUECKHE 3aKOHBI U TOCTYJATHI:
3aKOH COXPAHCHUsS JHEPIHH, 3aKOH COXPAHCHHS AJICKTPUYECKOTO 3apsifa, 3aKOH COXpPaHCHHS
MacCOBOTO HYHCJa, 3aKOHOMEPHOCTH W3JIYYCHHSI M TIOTJIONICHHWS CBETa aTOMOM, IIPH 3TOM
pa3auyaTth CIOBECHYIO (POPMYITHUPOBKY 3aKOHA U €70 MATEMaTHIECKOE BEIPAKEHIE,

e pa3MyaTh OCHOBHBIC NPU3HAKU IUIAHETAPHOW MOJETH aToMa, HYKJIOHHOW MOJeTH
aTOMHOTO S1pa;

® TPHUBOJUTH TPHUMEPHI MPOSIBICHHUS B TPHPOJEC W MPAKTUISCKOTO WCIIOIH30BAHUS
PaIMOAKTUBHOCTH, SICPHBIX U TEPMOSICPHBIX PEAKIIHA, CIEKTPAILHOTO aHATN3a.

BpInyCKHUK 3HaeT U yMeer:

® UCNOIbL306aMb NONYYEHHble 3HAHUSL 6 MNOBCEOHEBHOU MHCU3HU Npu obpaujeHuu ¢
npudbopamu U MexHUYeCKUMU YCmpouCmeamu (Cuemuux UOHUSUPYIOWUX Yacmuy, O003UMemp),
OISl COXPaHeHUsl 300P0Bbsi U COONIOOEHUSI HOPM IKOJIOSULECKO20 NOBEOCHUsl 8 OKpycaroujell
cpeoe;

® COOMHOCUMb IHEPRUIO C8A3U AMOMHBIX A0ep C 0eheKmoM Maccyl;

® PUBOOUMb NpUMEPbl GIUAHUA PAOUOAKMUBHBIX UTVUEHULl HA JHCUBblE OP2AHUIMDbL,
NOHUMAMb NPUHYUN OeLiCEUs 003UMEempa U paziuiams YClosus e20 UCNOIb308AHUS,

® NOHUMAamMb IKoN02uUYecKue npobiemvl, 803HUKAIOWUE NPU UCHONIb308AHUU AMOMHbBIX
INeKMPOCMAHyull, U NYMuU pewleHuss IMmux npoobrem, nepcneKmugbl UCHOIb308AHUS
VIPABTIAEMO20 MePMOA0EPHO20 CUHME .

® yKazwieamsv oOwWUe COUCMEA U OMAUYUL NIAHEm 3eMHOU 2PYnnsl U WNIAHem-
eueanmos; manvix men ConHeuHOU cucmemvl U OONLUWUX NAAHEm, NOJb308AMbCSA KAPMOU
36€30H020 Heba Npu HAONIOEHUSAX 36€30H020 Hebd,

® pa3IuuamMb OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, uygeem, memnepamypa)
COOMHOCUMb Y8em 36e30bl C ee MmeMnepamypoll;
pasauyams 2unomeswvl 0 npoucxodicoenuu ConHeuHol cucmembl

B pE3yibTaTC y BBIITYCKHUKOB 6y,Z[YT C(I)OpMI/IpOBaHLI JIUYHOCHIHbLE, pecy/iamuéHble,
noznaeamesibHble U KOMMYHUKamueHole YHUBEPCAJIbHbIC y‘leﬁﬂble HeﬁCTBHH.

Ne | ®opmupyemblie 11 xnacc
YV
1 | JIuunocrtusle YY ]I — OCO3HaHHBIM BBIOOp Oynymied mnpodeccun Kak MOyTh U

crnoco0 peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOYYaroLIUXCS K TPYIOBOM MpoeccuoHaIbHON
JESTEIBHOCTH KaK K BO3MOYKHOCTH YYacTUs B PELICHUM JINYHBIX,
0O0I11eCTBEHHBIX, TOCY/IaPCTBEHHBIX, OOLICHAMOHAIBHBIX POOIeM;

2 | MerampenMeTHbIe — cTaBuUThb W (OPMyIUpOBAaTH COOCTBEHHBIE 3a7ayd B
YV 00pa30BaTENbHON 1eATEIHbHOCTH U )KU3HEHHBIX CUTYAIUsX;

—  OpraHM30BHIBATH 3¢ dEeKTUBHBII MOUCK  PECypCOB,
HEOOXOIUMBIX IS JOCTHIKEHHUS ITOCTAaBICHHOM 11CIIH;

—  COIOCTAaBIISATh TOJIYYEHHBIM pe3yJabTaT JAEATEIbHOCTU C
MOCTaBJIEHHOM 3apaHee LEbIO.
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Ilo3HnaBarennHbIE
YV

—  HCKaTh U HAXOJUTh 000OIIEHHBIE CIIOCOOBI pelIeHus 3a/1ay,
B TOM 4HCJE, OCYHIECTBIATh Pa3BepHYTHIH HHGOPMAIMOHHBIN
MOMCK W CTaBUTh HA €ro OCHOBE HOBbIe (yueOHbIE U
II03HABATEJIbHBIC) 3a/1a4H;

—  KPUTHYECKU OLIEHUBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
C Pa3HBIX NO3UILIMM, pacro3HaBaTh U PUKCUPOBATH IPOTUBOPEYUS B
UH(POPMALMOHHBIX HCTOYHUKAX;

—  BBICTpauBaTh VH/IMBUTyaJIbHYIO 00pa3oBaTEIbHYIO
TPACKTOPHUIO, YYMTHIBAasg OrPAaHUYEHUS CO CTOPOHBI JIPYTHX
YYaCTHUKOB U PECYPCHBIE OI'PaHUYCHUS;

—  MEHATh U yAepKMBaTh Pa3Hble MO3UILIMU B MO3HABATEIbHOU
NEeSITEIbHOCTH.

KommyHuKaTUBHBIE

Na%il

—  Pa3BEpHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOXO TOUYKY 3PEHHUS
C HCIIOJIb30BaHMEM  a/IeKBaTHBIX (YCTHBIX H  MHCbMEHHBIX)
SI3bIKOBBIX CPEJCTB;




I1l.  Conepxanue

MexaHnuka

PaBHOMEpHOE IPAMOJIMHEMHOE ABWXKCHUE, PABHOYCKOPEHHOE IPSMOJIMHEMHOE JBHXKEHUE,
JBUKEHHE IO OKPYKHOCTH. 3akOHbl HbpIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHMs, 3akOH ['yka, cuia TpeHus.
3aKOH COXpaHEHUS UMITyJIbCa, KHHETUYECKAas U MOTEHIMAIbHbBIE DHEPIUH, pab0Ta U MOLIHOCTb CUJIbI, 3aKOH
COXpPaHEHUsT MEXaHUYECKOM DSHEpruu. YCJIOBHE pPABHOBECHs TBEpAOro Tena, 3akoH Ilackans, cuiia
Apxumena, MaTeMaTUYECKUHI U IIPY>KUHHBIM MasTHUKHA, MEXaHUYECKUE BOJIHBI, 3BYK.

MouaekyasipHas pusuka

CBsi3b MEXy NaBIICHUEM W CpeJHEH KUHETHMYECKON »Heprueil, abCoNroTHas TeMmIiiepaTrypa, CBs3b
TEMIIEPATYPhI CO CPEAHEN KMHETUYECKOM dHEpruen, ypasHeHne Menneneesa — KitaneiipoHa, U301po1eCChl.
PabGora B TepMmoamHamuke, nepBblid 3akoH TepMmoauHamuku, KIIJl TerutoBoit mammubl. OTHOCUTENBHAS
BJI&KHOCTh BO3/lyXa, KOJIMYECTBO TEIIOTHI.

DJIeKTPOAMHAMHUKA

[IpyHOMN Cynepno3unuy NIEKTPUYECKUX II0JIEW, MarHUTHOE II0JIE NMPOBOJHUKA C TOKOM, CHJIA
Awmriepa, cuna Jlopenma, npaBusio JleHia. 3akoH COXpaHEHUs AJIEKTPHUUECKOTO 3apsiaa, 3akoH KyioHa,
KOHJICHCATOp, cuja TOoKa, 3akoH OMma Jjis yJacTKa LEeH, MOCIeI0BaTeIbHOE U MapalljieIbHOE COeIMHEHUE
MIPOBOJHUKOB, pab0oTa U MOIIHOCTh TOKA, 3akoH /[xoynsa — Jlenua. IloTok BekTopa MarHUTHOM MHAYKIIMH,
3aKOH 3JEKTPOMAarHUTHOW MHAYKIMU dapanes, MHAYKTUBHOCTb, SHEPIrHsl MAarHUTHOTO TOJS KaTyIIKH C
TOKOM, KOJieOaTeIbHBIA KOHTYP.

KBanroBas ¢pusznka

[Inanerapnas monens atoma. HykioHHas moxens sapa. SAnepHeie peakunn. @OTOHBI, TUHEHYATHIE

CHEKTpPBI, 3aKOH PaJIMOAKTUBHOTO pacnaja.



IV. Temaruueckoe njiaHMpoOBaHHE

Ne Pa3nen KoimmnyecTBo
4acoB

1 | MexaHuka 22

2 | MonekynsipHas ¢pusnka 20

3 | DuekTpoImHaAMUKa 20

4 | KBanToBas (u3MKa M 2JIEMEHTHI acTpOOU3NKU 10

HUTOI'O 72 gaca




V. Y4eOHO0-MeTOAUYECKNA KOMILIEKC:

s yunrens:

1.
2.
3.

4.

5.
6.

I'.A.Msxumies, b.b.byxosnes, H.H.Corckuii / Ilox pen. H.A.ITapdentbeBoii, ®usnka. 10 kiacc.
ba30BbIii ypoBEHb (KOMIUIEKT C 3JEKTPOHHBIM IpuiiokeHueM). — M.: Ilpocsemenue, 2017.
I".S1.Msxumes, b.b.byxoBues, H.H.Cotckwuii / [Tog pen. H.A.IlapdentbeBoii, ®@usmka. 11 xiacc.
ba3oBbIii ypoBEHb (KOMIUIEKT C 3JEKTPOHHBIM IpuiiokeHueMm). — M.: Ilpocsemenue, 2017.
HNunaktrueckue mMatepuansl @usuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.: U3natenbcTBo
«podar, 2014.

Temaruveckne KOHTPOJIBHBIE U CAMOCTOSITENbHBIE padoThl o ¢usuke 11 kmace / O.M.I'pomuesa. —
M.: U3parenbcTBo «IK3amen», 2012 .

3amanus obpazoBarenbHOro noprana Pemry ET'D

COOopHUK 3aIaHUi ¥ CaMOCTOSATEIBHBIX padoT « @usuka 10», JILA. Kupuk, 10.1. Quk- M.: Hekca
2012r

Juist yyammxcs:

1.

2.

o o

I'.A.Msxumes, b.b.byxosues, H.H.Corckuii / Ilog pen. H.A.ITapdpentbeBoii, dusnxka. 10 kiacc.
ba3oBblii ypoBeHb (KOMIUIEKT C 3J€KTPOHHBIM IpuiioxkeHueMm). — M.: Ilpocsemenue, 2017.
I'.A.Msxumes, b.b.byxosues, H.H.Corckuii / ITox pen. H.A.ITapdpentoeBoii, ®usnka. 11 kiacc.
ba3oBblii ypoBeHb (KOMIUIEKT C 3JEKTPOHHBIM IpuiioxkeHueMm). — M.: IIpocsemenue, 2017.
Hunaktuyeckue marepuainsl Gmsuka 11 xmace / A.E.Mapon, E.A.Mapon. — M.: 3narenscTBO
«dpodayn, 2014.

Temartnueckrne KOHTPOJIbHBIE U CAMOCTOSITENbHBIE paboThl 1o ¢usuke 11 kmace / O.U.I'pomuena. —
M.: U3pgatenncTBO «OK3aMeHy, 2012 1.

3ananus obpazoBatenbHOro noprana Pemy EI'D

COopHUK 3aIaHUI U CaMOCTOSITENBHBIX paboT « duzuka 10», JI.A. Kupuk, 10.1./lux- M.: HWnekca
2012r
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VI.

KanennapHo-remaTuyeckoe NJiaHUPOBaHUE
IIo noaroroBke k EI'J no ¢pusnke nas 11 kiaacca

Tema

KoaundecTBO 9acoB

Jara

IIpumeyanue

Mexanuka (22 yaca)

PaBHOMEpHOE MpsSMOIMHEHHOE ABIKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE | 3
NBUKEHHE, IBUKEHUE 110 OKPYKHOCTU

3axonbl Hpl0TOHA, 3aKOH BCEMUPHOT'0O TATOTEHUS, 3aK0H ['yKa, cuia TpeHust 3
3aKOH COXpaHEHHUs UMITYJIbCa, KHHETUYECKasl U MOTEHIMAIbHbIE SHEPI U, 3
padoTa U MOIIHOCTb CHJIBI, 3aKOH COXPAHEHHS] MEXaHUYECKON 3HEPTHU

VYcnoBue paBHOBeCHs TBEPOTO Teua, 3akoH Ilackans, cuna Apxumena, 3
MaTeMaTU4YECKUH U MPYKUHHBIA MasiTHUKU, MEXaHUYECKHE BOJIHBI, 3BYK
MexaHuka (00bsICHEHHE SIBJIICHUI; HHTepIpeTalys pe3yJibTaTOB OIbITOB, 3

MIPEJICTaBJICHHBIX B BHJIE TAOIHUIIBI WM I'PaUKOB)
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6. Mexanuka (M3MeHEeHHE (PU3HUECKUX BEIMYMH B MPOIIECCAX) 3
7. MexaHunka (ycTaHOBJIEHHE COOTBETCTBUS MEXAY rpapukaMu U GU3NIECKUMU 2
BEJTMYMHAMHU, MEX]TYy (PU3NUECKUMH BETMYMHAMU U HOpMYIIaMHu )
8. 3auer mo Teme «MexaHuKa» 2
Mouaexyasipuas ¢puszuka (20 yacon)
9. CBs13b MEXy TaBJICHHEM U CpeIHEH KHHETHUECKOU dHEPTHEH, a0COMOTHAS 4
TeMIepaTypa, CBA3b TEMIEPATYPhl CO CPEAHEN KUHETUYECKON SHEPTUe,
ypaBHeHue MeHnneneeBa — Kianeiipona,
N3omporieccel.
10. PaboTta B TepMoiMHaMuKe, EpBBINA 3ak0H TepMmoauHaMuku, KI1/] TeroBoi 4

MalllMHbI
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11. OTtHocuTeNnbHAs! BIIAXKHOCTh BO3/yXa, KOJIMYECTBO TEIJIOTHI 3

12. MKT, tepmoanHamuka (0ObSICHEHUE SIBJICHUMN; HHTEPIPETALINS PE3yIhTaTOB 4
OTIBITOB, NMPEACTABICHHBIX B BH/I€ TaOIUIIBI MU IPa(UKOB)

13. MKT, trepmoanHamuka (u3mMeHeHne (GU3UIECKUX BEIMYUH B MPOIECCax; 3
YCTaHOBJIEHUE COOTBETCTBHUS MEXAY rpapuKaMu U PU3NYECKUMH BEIIMYUHAMH,
MEXy pU3NUEeCKUMH BETUYHMHAMH B (DOPMYITaMH )

14, 3auet no Teme «MonekynsipHas Gpusuka» 2

duexkTpoanHamMuka (20 yacos)
15. [TpuHIMT cyneprno3uIuu IEKTPUUECKUX MO, MAarHUTHOE TOJIe MPOBOJHUKA | 4

¢ ToKkoM, cuiia Amrepa, cuia Jlopenua, npasuio Jlenna (onpezaeneHue
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HaIpaBJICHUS)

16.

3aKOH COXpaHEHUs AIEKTPUIECKOTO 3aps/a, 3akoH KynoHa, KoHAeHcaTop, criia
TOKa, 3akoH OMa 151 ydacTKa IIeTHd, T0CIeJOBATENFHOE U IMapajuleIbHOE
COEJIMHEHUE MTPOBOIHUKOB, paboTa M MOITHOCTh TOKa, 3aKoH JIxoyis — Jlenna

17.

[ToTok BekTOpa MarHUTHOM MHIIYKIIUH, 3aKOH AJIEKTPOMAarHUTHOW UHAYKIIUU
dapanest, ”HIYKTUBHOCTD, SHEPTHUsI MATHUTHOTO TTOJISI KATYIIKH C TOKOM,
KoJIeOaTeIbHBIM KOHTYP, 3aKOHBI OTPAXKCHUS M TIPEITOMIICHHS CBETA, XO/1 JIydel
B JUH3€E

18.

DnekrpoauHaMuKa (0ObSICHEHHE SBJICHUN; MHTEPIIPETAIUS PE3yIbTaTOB
OTIBITOB,
MPEACTABICHHBIX B BUJIC TAOJIMIIBI MU TPa(UKOB)

19.

QHGKTpO,Z[I/IHaMI/IKa (I/IBMGHCHI/IC (I)I/BI/ILICCKI/IX BCJIIMYHMH B Hpoueccax)
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20. OnextpoauHamuka 1 ocHOBbI CTO (ycTaHOBIIEHHE COOTBETCTBUS MEXKIY 1

rpaduKamMu 1 GU3NIECKUMHU BEIIMYMHAME, MEXTy (PM3NIECKUMU BETMYHMHAMU H

bopmymnamn)
21. 3ader 1o TeMe «IJIEKTPOAUHAMHUKAY) 2

KBanToBasi pusuka u 3;1eMeHThI acTpopusuku (10 yacon)

22, N3yuenue nnanerapHoil Mosenu aroma. Hykinonnas monens siipa. SnepHsie 9

peakuyy. @OTOHBL, TMHENYATHIE CIEKTPBI, 3aKOH PaIMOAKTHUBHOIO pacaia
23. 3adver o Teme «KBaHTOBas GU3HMKA M JIEMEHTHI acTPODU3UKH» 1

HUtoro — 72 yaca
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