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Pabouas nporpamma no ¢usuke 10-11 kmaccsl coctaBieHa Ha ocHOBe DenepaabHOro
roCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa, aBTOpcKoi mporpamMmbl A.B. [llatanuHoit.

HazBanme mnporpammel IIporpamma mno  ¢usuke s 10—I11  kjmaccoB
00111600pa30BaTENBHBIX YUPEIKICHUN

W3narensctBo: Mocksa. [Ipocsemenue, 2017.

Y4eOHO-MeTONMYECKHIT KOMILJIEKT:

Yuyeonuk dusuka 10, 11 kaace

Astop I'.41. Maxuwes, b.b. byxosues, H.H. Cotckuii. ®@usuka. 10-11 xnacc.
HN3nareabcrBo: IpocBemenne, 2014

Yueonnie nocodust dusuka. [loypounsie pazpadorku. 10-11 kmacc.

ABtop [0.A. Caypos.

VY4eOHHK ¢ IPUIIOKEHUEM Ha 3NIeKTpoHHOM Hocutene. 10-11 kmacc.

ABtopsl ['.4. Msaxumes, b.b. byxosues, H.H. Cotckuii.

Ha uzyuenue ¢pusuku B 10, 11 kmaccax Boiaensercss 68 4 B TOf - 1Mo 2 yaca B HEJEJIIO.
Bcero — 136 yacos.

Ili1anoBbIe KOHTPOJIBLHBIE padoThl B 10 Kiacce:

@opmbl IPOBeIEHUS
Kontpoabnasn JlabopaTtopHasi
padora padora
1 yeTBepTH 1 2
2 4eTBepThH 1 4
3 4eTBepTH 2 1
4 yeTBepTH 2 2
BCET'O 6 9

IL1anoBbIe KOHTPOILHBIE padoThl B 11 KiIacce:

DopMbl IPOBEACHUSA
KontpoabHnasn JlabopaTopHas
pabora pabora
1 yeTBepTH 1 2
2 4eTBepTh 1 2
3 4eTBepTH 1 2
4 yeTBepTH 2 1
BCEI'O 5 7




IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA ®U3NKHU

OOyuenne ¢u3MKM B 00pa30BaTEIBbHOM YUPEKIACHUU JOJDKHO OBITh HAmpaBiIeHO Ha
(dbopMHpOBaHUE CIEAYIOMIUX PE3YIbTATOB!

JINYHOCTHBIE Pe3yabTaThI:

® yYMCHHE yIPaBIISATh CBOCH MO3HABATEILHOMN JICATEIBHOCTHIO;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO, B TOM YHUCIIE CaMOOOpa30BaHHIO, Ha
MPOTSHKCHUH BCEH JKWM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO yCTICIIHOM TPO(eCcCHOHAIIBHON U 001IECTBEHHON e TeIbHOCTH;

® YMEHHE COTPYAHHYATH CO CBEPCTHUKAMM, NETbMH MIIAJIIEr0 BO3pacTa, B3POCILIMU B
00pa3oBaTebHOM, YUeOHO-UCCIIEeI0BATENBCKON, IPOSKTHOM U APYTUX BUIAX NEIATCIHLHOCTH;

e CchOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH; OCO3HAHWE 3HAYMMOCTH HAyKH, BIAJCHHUS JOCTOBEpHOW HH(MOpMammen o
MEPEIOBBIX JOCTUKECHHSIX U OTKPBITUSX MUPOBOUM M OTEYECTBEHHON HAYKH; 3aMHTEPECOBAHHOCTD
B HAYYHBIX 3HaHUSIX 00 yCTpPOHCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY
TBOPYECTBY;

® UYBCTBO FOPAOCTH 32 POCCHICKYIO (M3UYECKYIO HAYKy, TYMaHHU3M;

® TI0JIOKUTEIILHOE OTHOIICHHE K TPYY, IENICyCTPEMIICHHOCTD;

® DOKOJIOTHYECKas KyJlbTypa, OCpeXHOe OTHOUICHWE K pOIHOW 3emile, HPUPOIHBIM
oorarctBam Poccum u MHpa, TIOHUMAaHUEC OTBETCTBCHHOCTH 3a COCTOAHUC MMPHUPOAHBIX PECYPCOB U
pa3syMHOE TIPUPOIOUCIIONb30BaHHE.

MeTal’Ipe}IMeTHLIe pe3yabTarThbl:

PeryasituBubie YY/I:
OOyJaronuiicss CMOXET:

® CaMOCTOSITENIPHO OMPENCNIATH 1IN, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIC 3a7a4l B
06p330BaT€HBHOﬁ ACATCIIBHOCTHU U KU3HCHHBIX chyaume;

® OLEHMUBAaTh PECYPCHl, B TOM HYHCJIE€ BpeMs M APYrU€ HEMATEPUAIILHBIE PECYPCHI,
HGO6XOI[I/IMBIC JJIA JOCTHUXKCHUA HOCTaBHGHHOfI paHee neiau,

® COIIOCTAaBJIATHP HMCHOIIHUCCA BO3MOXHOCTH H H€O6XOIII/IMI)IG JId JOCTHUXKCHUSA LCIIN
pecypcsl;

® ONpPEAEHATh HECKOIBKO IMyTEN JOCTUKEHUS MTOCTABICHHOMN LENH;

® 3aJ1aBaThb napaMeTpH 158 KpI/ITepI/II/I, 10 KOTOpBIM MOXXHO OHpeﬂeHI/ITB, qyTO LICJIb
JIOCTUTHYTA;

® COIIOCTaBJIATH HOJIy‘-IGHHLIﬁ p€3yJIBTaT NCSATCIIBHOCTHU C HOCTaBHeHHOﬁ 3apaHee OCJIbIO,

® OICHUBATH IIOCJICACTBUA JOCTUIKXCHUA HOCTaBHeHHOfI eI B ACATCIIBHOCTH,
CcOOCTBEHHOM KU3HHU U )KU3HHU OKPYKAIOLIUX JOJCH.

ITo3naBareabnbie YY /:

OO0 yyaroIMicst CMOXKET:



® KPUTHYECKH OLICHUBATH U MHTEPIIPETUPOBATH HH(POPMAIIHIO C PA3HBIX O3HIINH;

® pacrno3HaBaTh U (PUKCUPOBATH MPOTHBOPEUHS B MH(POPMAIIMOHHBIX UCTOYHUKAX;

® JCIIOJIB30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATHUYECKUE CPEACTBA I IIPEICTABICHHUS
BBISIBJICHHBIX B MH(POPMALIMOHHBIX HCTOUHUKAX ITPOTHBOPEUHIi;

® OCYUIECTBIIATH pa3BEPHYTHIN HHPOPMALMOHHBIN MMOMCK U CTABUTH HE €r0 OCHOBE HOBBIC
(yueOHble ¥ IO3HABATENbHBIC) 3a0a4H;

® 1CKaTh M HaXOAUTh OOOOIIEHHBIE CIIOCOOBI pEIIeHUS 33/1a4H;

® TPUBOJUTH KPUTHUYECKUE aPTYMEHTHI, KaK B OTHOILIEHHH COOCTBEHHOTO CY)KICHHUS, TaK
B OTHOILICHUU ACHCTBUN U CYKICHUM IPYroro 4eJI0BeKa;

® aHAJIM3UPOBAThH U MPEOOPA30BBIBATH MPOOIEMHO-IPOTUBOPEUNBBIE CUTYALIUH;

® BBIXOAWTH 32 PaAMKH Y4eOHOTO IpeIMeTa U OCYIIECTBIAThH LI€JICHANPABICHHBIN MOMCK
BO3MOKHOCTH IIMPOKOI'0 MIEPEHOCa CPEICTB U CIIOCOOOB IEHCTBYS;

e BBICTpAaUBaTh MHIUBHYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUThIBAs OrpaHHYCHHS
CO CTOPOHBI APYTUX YYaCTHUKOB U PECYPCHBIE OTHOIICHMUS;

® MEHATh U YIEp)KUBaTb pa3Hble MO3ULUUM B IO3HABATEIbHON MAEATEIBHOCTH (OBITH
YUYEHUKOM U  yuuTeneM; (QopMyaupoBaTh 00pa3oBaTeNbHBIA  3alpoc U BBINOJIHATH
KOHCYJITATUBHBIE (DYHKIIMN CAMOCTOSITENFHO; CTABUTD MPOOJIEMy U paboTaTh HAJl €€ peIIeHUEM;
YIPaBJIATh COBMECTHOM IT03HABATEIBHON JEATEIBHOCTHIO M MOAUYNHATHCS).

Kommynukarusubie YY/I:

OO0yJarommiicss CMOYXKET:

® OCYIIECTBISATH JIETIOBYI0 KOMMYHHUKAIMIO, KAK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30oBaTENbHON OpraHU3allid, TaK M 3a €€ MpeAeliaMu); - IPU OCYIIECTBICHUH
TPYNIOBON paboThl OBITh KaK PYKOBOJIWTEIEM, TaK M YJICHOM IMPOEKTHON KOMAaHIbl B Pa3HBIX
ponsix  (TeHepaTopoM — HJeH, KpPUTUKOM, HUCIOJHUTENIEM, MPE3eHTYIIUM ¢  T.1.);
pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHS C MCIOJIH30BAHHE aJIEKBATHBIX
(YCTHI)IX u HI/ICI)MCHHI)IX) SA3BIKOBBIX CPCIACTB;

® pacCrio3HaBaTb KOH(i)J'II/IKTHBIG CUTyallul U IIpCAO0TBpaIllaTh KOH(bJ'II/IKTI)I 0 UX aKTHUBHOU
dbassr;

¢ COrIaCoBbIBATH IIO3WIIMHA YWICHOB KOMAH/JbBI B IIPOLECCC pa6OTI)I Hanq O6HII/IM
MPOAYKTOM/pEIICHUEM;

® IIpPEACTaBIATH MyOJIMYHO Pe3yIbTaThl HHAUBUIYAJIbHON U TPYIIIIOBOM NEATETbHOCTH, KaK
nepeJl 3HaKOMOii, Tak U Iepe]] He3HAKOMOW ayTUTOpHUEH;

e moj0WpaTh NAPTHEPOB JUIA JEJIOBOM KOMMYHHUKAIMU, HCXOIS W3 COOOpakeHUi
pPe3yNbTaTUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX CUMITATUH;

® BOCTIPUHUMATh KPUTUYECKUE 3aMEUYaHHsI KaK pecypc COOCTBEHHOTO Pa3BUTHS;

® TOYHO M €MKO (DOpPMYIHpPOBATh KaK KPUTHUECKHE, TaK U OJOOPHUTEIbHbIC 3aMEUaHUs B
aJpec APYrux JIOJIel B paMKax JIeJI0OBOM U 00pa30BaTEIbHOM KOMMYHHUKAIIUU, H30eras Ipu 3TOM
JIMYHOCTHBIX OIICHOYHBIX CY)KIICHI/II\/’I.

IIpeameTHbIe pe3y/ibTaThl:

BrimyckHuk Ha 0a30BOM YPOBHE HAYUUTCS:



® JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (pU3HMKH B POPMUPOBAHUHN COBPEMEHHOM
HAyYHOW KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHHKU M TEXHOJOTHUH, B MPAKTUYECKOU
JEeSTENbHOCTH JIIOJIEH;

® JIEMOHCTPUpPOBATh Ha TMpHUMEpax B3aUMOCBI3b MeXAy (U3UKOH U JAPYTUMHU
€CTECTBEHHBIMU HayKaMH;

® YyCTaHaBJIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUNH M NPUMEHSATH OCHOBHBIC
duzHYeCKre MOJICIH [T UX ONTUCAHUS M OOBSICHCHUS;

® JCNOJb30BaTh HH(OpPMAMIO (QUINYECKOTO COAEP)KAaHUS MpPHU pPEIIEHUH Y4eOHBIX,
NPAaKTUYECKUX, TPOCKTHBIX W HCCIENOBATEIbCKAX 3aj7ad, HUHTErpupys HHPOPMAIHUIO U3
Pa3IUYHBIX UICTOUHUKOB U KPUTUYECKH €€ OLICHUBAS;

® pasaMyaTh U YMETh MCIIONIB30BaTh B y4eOHO-HUCCIIEA0BATEILCKOM 1A TEIEHOCTH METO IbI
Hay4YyHOT0 No3HaHus (HaOI0IeHIe, ONMCaHNe, U3MEPEHHE, SKCTIEPUMEHT, BbIIBU)KEHIE THITIOTESbI,
MOJICIMPOBAHUE U JIp.) U POPMBI HAYYHOTO MO3HAHUS ((PaKThI, 3aKOHBI, TEOPUH), TEMOHCTPUPYSI
Ha MpUMepax UX pojib U MECTO B HAYUHOM MO3HAHUU;

® NPOBOJUTH TPSAMBIE M KOCBEHHbIE HW3MEHEHHUS (PU3NYECKUX BEJIMYMH, BBIOMpas
U3MEpUTENIbHbIE MPUOOPBI C YYETOM HEOOXOJUMOW TOYHOCTH W3MEpPEHUll, MJIaHUpPOBaTh XOJ
U3MEpEHUll, NOoJy4yaThb 3HAUEHUE H3MEPAEMON BEJIWYMHBI U OLEHUBAaTh OTHOCUTEIBHYIO
HOrPEUIHOCTb M0 33JaHHbIM (popMyam;

® [IPOBOAMTH UCCIIEJOBAHUS 3aBUCUMOCTEHN MKy (pU3MUECKUMH BEIMYMHAMU: IPOBOIUTh
U3MEPEHUs U OMpPEJeNATh Ha OCHOBE MCCIEAOBAHUS 3HAUCHUE MapaMeTpPOB, XapaKTEPU3YIOIIUX
JAHHYIO 3aBUCUMOCTb MEX]ly BEIMYMHAMM, U JI€JIaTh BHIBOJ C YUE€TOM MOTPEIIHOCTH U3MEPEHU;

® UCNOJb30BaTh JUIS ONHCAHUS XapaKTepa MPOTEeKaHWs (UINYECKUX TPOIECCOB
¢u3nyecKre BEINUNHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXy HUMU;

® JCNOJb30BaTh JUIS ONKCAaHUS XapakTepa TMPOTEeKaHWs (UINYECKUX MPOIECCOB
(¢u3nyecKre 3aKOHBI C YYETOM I'PaHULl UX TPUMEHUMOCTH;

® pelaTh KAYECTBEHHBIE 331a4U (B TOM UUCIIE U MEXIPEIMETHOIO XapaKTepa): UCIOJIb3Ys
Mojend, (U3NYECKUe BEIWYMHBI M 3aKOHBI, BBICTPAUBATh JIOTHUECKHM BEPHYIO LEMOYKY
00BsICHEHHUS ([10Ka3aTeIbCTBA) MPEATIOKEHHOTO B 3a1aue mpoliecca (SBIeHUs);

e pemiaTh pacyeTHBIC 33J]a4 C SBHO 3a/JaHHON (PU3NYECKON MOJENBI0: HAa OCHOBE aHAIN3a
YCIIOBUS 33Ja4d BBIACHATh (U3UUYECKYIO MOJEINb, HAXOJIUTh (PU3NUYECKUE BEIMYMHBI U 3aKOHBI,
HEO0OXOUMBIE U OCTATOUHBIE JJI €€ PEIICHUs, IPOBOJUTH PAcueThl U MPOBEPATH MOTyYSHHBIN
pe3yJbTarT;

® YYNTHIBATH TPAHUIBI NPUMEHEHUS W3YYCHHBIX (U3NUYECKHX MOJENIeH TpU pPEIIeHUU
(GU3NUECKUX U MEXITPEIMETHBIX 33/1ay;

® 1CNOJb30BaTh MH(GOPMALIMIO U NPUMEHSTh 3HAHUS O MPUHLIMIAX PaOdOThl U OCHOBHBIX
XapaKTEePUCTHKAX U3YYEHHBIX MAIllMH, IPUOOPOB U APYTUX TEXHUYECKUX YCTPOUCTB JUIsl PELICHUS
NPaKTUYECKHUX, YUeOHO-HUCCIIEJOBATENbCKUX U IPOSKTHBIX 3aJ1ay;

® JCII0JIb30BAaTh 3HAHUS O (PU3MUECKUX 00BEKTAX U MPOLECCaX B OBCEIHEBHOM KU3HU IS
oOecrieyeHust 0€30MaCHOCTHU NP OOpAILEHUH C TPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHMsI 3/I0POBbSl U COOIIIOCHUS HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKpYKaloIleh cpere,
JUISL IPUHATHUS PEILICHUN B IIOBCEIHEBHOM JKU3HHU.

Mexannuyeckue siBJIeHUSA
® pAacMo3HaBaTh MEXaHWYECKUE SIBICHUS M OOBSICHATH HAa OCHOBE HMMEIOIIUXCS 3HAHUUN
OCHOBHBIE€ CBOMICTBA WJIM YCJIOBUSI IPOTEKAHUS 3TUX SIBIICHUW: PABHOMEPHOE U HEPABHOMEPHOE



JBIKECHHE, PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSIMOJIMHENHOE IBUKECHHE, OTHOCUTEIBHOCTH
MEXaHUYECKOT'0 JBM)KEHHUS, CBOOOAHOE MaJIeHUE TeJ, PABHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH,
MHEPLINS, B3aUMOJEHCTBHE Tel, peaKTUBHOE JIBH)KEHUE, Nepeiada JaBIeHUs] TBEPAbIMU TeIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHoe NaBlIeHHE, IJIaBaHHE TeJ, PAaBHOBECHE TBEPJBIX Tel,
UMEIOIMX 3aKPEMJIeHHYI0 OCh BpallleHUs, KojeOaTeslbHOE IBUKEHUE, PE30HAHC, BOJIHOBOE
JBIKEHUE (3BYK);

® OMNUCHIBaTh U3yYCHHBIEC CBOICTBA TN M MEXaHUYECKHUE SIBICHHUS, UCTIONb3YS PU3NUYECKUE
BEJIMYMHBI: MYyTh, IEpEeMEIIEHHE, CKOPOCTh, YCKOpEHHE, IMepHoj] OoOpalleHus, Macca Tena,
IUIOTHOCTh BEIIECTBA, CHJIA (CHUJIa TAKECTH, CUJIAa YIPYTOCTH, CUJIa TPEHUs), JaBICHNUE, UMITYJIbC
TeJa, KHHETUYeCKas YHeprus, MOTeHIMAIbHAs SHEPrusi, MeXaHndyeckas padoTa, MexaHUYecKas
mourHocTb, KIIJl mpu coBepuieHnn paboThl € HCIOJIB30BAaHHUEM IPOCTOrO MEXaHU3Ma, CHUJa
TPeHMsI, aMIUINTyJa, MEepHoJ] M YacToTa KojieOaHWl, JAJMHA BOJHBI U CKOPOCTH €€
pacIpoCTpaHEHuUs; MPU ONMUCAHUM MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYCHHS M €AMHUIBI H3MEPEHHS, HAXOIUTh (POPMYIIBI, CBSI3bIBAIOIIIE TAHHYIO
(GU3MYECKYIO BEIMUUHY C APYTUMHU BEIMUYUHAMU, BEIYUCIATH 3HAUCHUE (PU3NISCKON BETUUHHBI,

® AHAJIM3UPOBATh CBOMCTBA TEJI, MEXAaHWYECKHE SBJICHUS U IIPOLECCHI, HCIOJIb3Ys
¢u3nuecKkue 3aKOHBI: 3aKOH COXPAHEHUs SHEPIuHu, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHIIMII
CYTEPIIO3UINH CHIT (HaxoXKJIeHne paBHoericTBytommen cuibl), I, 11 u 111 3akonsr HetoToHa, 3aK0oH
COXpaHEHHUsI uMITyjbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Mpu 3TOM paziandaTh
CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA U €70 MATEMAaTHYECKOE BBIPAKCHHUE;

® Dpa3IUyaTh OCHOBHBIE IPU3HAKU U3YUYEHHBIX (U3NYECKUX MOJIEJIeH: MaTepuasbHas TOUKa,
MHEepLUaabHasl CUCTEMA OTCYETA;

e pewmaTh 3aJa4d, UCHOJb3Ys (U3NYECKHUE 3aKOHBI (3aKOH COXPAHEHUS SHEPruu, 3aKOH
BCEMHUPHOI'0 TAroTreHus, npuHuun cyneprnosuuuu cwi, I, II u III 3axonsr Herorona, 3axoH
COXpaHEeHHMsT uMNyJibca, 3akoH ['yka, 3akoH [lackansa, 3akoH Apxumena) u (hopmysl,
CBs3bIBANOIIME (DU3HUECKHUE BEIMYMHBI (ITyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, MJIOTHOCTb
BEILIECTBA, CWJIA, JABJIICHHE, UMITYJIbC TEJId, KUHETHYECKas SHEPTHsl, NOTCHIMAIbHAS JHEPIHUs,
MexaHuuyeckas pabora, mexaHudeckass mouiHocth, KIIJI mpoctoro Mexanusma, cuia TpeHHUS
CKOJIBXKEHUS, KOOPPHUIUEHT TPEHUsI, aMIUTUTY/1a, IEPUOJI U YacTOTa KoJeOaHuil, JUTMHA BOJIHBI U
CKOPOCTh €€ pacHpOCTpaHEHHUs): Ha OCHOBE aHallu3a YCJIOBMS 3aJadyd 3allMChIBaTh KPaTKOe
YCIIOBUE, BBIICTATH (GPU3NUYECKUE BEIIMYMHBI, 3aKOHBI U POPMYJIIbI, HEOOXOAMMBIE /IJISl €€ PEeLIeHHS,
IIPOBOJIMTDH PACUETHI U OLIEHUBATh PEAILHOCTD MOJYYEHHOT O 3HAaUCHUS (PU3NUECKON BETMUNHBIL.

TemoBblie sABJIeHUS

® pACMO3HABAThH TEIUIOBBIC SIBJICHUS U OOBSICHITH Ha 0a3e MMEIOUIMXCS 3HaHUN OCHOBHBIE
CBOWCTBA WJIM YCJIOBUSI NMPOTEKaHWs ATUX sIBICHUN: Muddy3us, U3MEHEHHue oObema Tel MpHU
HarpeBaHuu (OXJaXIEHUH), OOJbIas CKUMAaEeMOCTh T'a30B, Maias CXKMMAEMOCTh KHUAKOCTEH U
TBEPABIX TEJ; TEIJIOBOE PABHOBECHE, UCIAPEHHUE, KOHAECHCALMs, IJIABJICHUE, KPUCTAUIM3aLus,
KHUIIEHUE, BIJIAXHOCTh BO3/yXa, pa3JUYHbIE CIOCOOBI Termonepeaaun (TEIIONPOBOJIHOCTD,
KOHBEKIINS, U3JIYUEHHE), arpEeraTHbIE COCTOSIHUS BELLIECTBA, OTJIOLIEHUE SHEPT MU IIPU UCIIAPEHUH
JKUJKOCTU U BBIIEIICHUE €€ IPU KOHJEHCALMM I1apa, 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JIaBIICHNS;

® ONUCHIBATh M3YyUEHHBIE CBOMCTBA TeJd W TEIUIOBBIE SBICHUS, HCIONB3YS (hU3NUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHsl, TEMIEPATYPA, YACIbHAS TEIIOEMKOCTh
BEUIECTBa, yJelbHas TEIUIOTa IUIABJICHUS, YAeNbHas TeIJIoTa MapooOpa3oBaHUA, YAelbHas
TEIUIOTa CTOPAaHUsS TOIUTMBA, KOX(PQPHUIMEHT IMOJIE3HOTO ICHCTBUS TEIUIOBOTO JBHUTATEIs; TPHU
OTHMCAHUU TIPABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI UCIIONIb3YEMBIX BEIMUUH, HX 0003HAYCHHUS



U eIUHHIIBI U3MEPEHHsI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYI0 (PU3UYECKYIO BEIUYUHY C
JIPYTUMH BEITMYMHAMH, BBIYUCIISATH 3HAYCHHE (PU3NICCKON BETUYNHBL;

® aHaJIM3UPOBATH CBOWCTBA TEJ, TEIJIOBHIC SBJICHHS U IMPOLECCHI, UCIOJIb3ysl OCHOBHBIC
TIOJIO’KEHUST aTOMHO-MOJICKYJISIPHOTO YUEHHUS O CTPOCHUH BEIIECTBA U 3aKOH COXPAHCHHS YHEPTHH;

® pasnMyuaTh OCHOBHBIC INMPH3HAKH HM3YYCHHBIX (U3NYECKHX MOJIENICH CTPOSHUS Ta30B,
JKAJIKOCTEN U TBEPBIX TEI;

® TIPHUBOIUTH MPUMEPHI MMPAKTUICCKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUHN O TEIJIOBBIX
SIBIICHUSIX;

e pemaTh 3aJa4yM, HCIOJb3ys 3aKOH COXPAaHEHHUS SHEPrUM B TEIUIOBBIX IpOIECCax H
(dbopMyIbl, CBsA3BIBAONINE PUZNIESCKUE BEIIMYMHBI (KOJTUYECTBO TEIJIOTHI, TEMIIEpATypa, YAeIbHas
TEIUIOEMKOCTh BEIIIECTBA, Y/ACIbHAs TEIJIOTa IUIABJICHHS, YACIbHAs TEIIOTa MapooOpa3oBaHMs,
yJIeIbHas TEIUIOTa CrOPAHHMS TOTUTHBA, KO3()PHUIIMEHT IMOJIE3HOT0 IeWCTBUS TEIJIOBOTO JIBUTATEIIS ):
HAa OCHOBE aHallM3a YCJIOBUS 3aJaYd 3alHChIBATh KPAaTKOE YCIOBHUE, BBIICIATH (DU3MUCCKHE
BEJIMYMHBI, 3aKOHBI U JOPMYJIIbI, HEOOXOIUMBIE JJIs €€ PEIICHHUS, IPOBOIUThH PACUETHI U OIEHUBATH
PEANbHOCTH MOJTYYCHHOTO 3HAYCHHs (PU3NUECKON BEJTMUMHBL.

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHHS

® pACMO3HABATH AJIEKTPOMATHUTHBIC SIBICHHS U OOBSICHATH HA OCHOBE UMEIOIIUXCS 3HAHUN
OCHOBHBIEC CBOMCTBA HITH YCIIOBUS TPOTEKAHMS ATHX SIBJICHUIN : SJICKTPU3AIHS TEJl, B3AUMOCHCTBIE
3apsI0B, DJJIEKTPUYECKHH TOK W ero JCHCTBHS (TEIUIOBOE, XWMHYECKOE, MAarHUTHOE),
B3aMMOJICHICTBUE MArHUTOB, JJEKTPOMATHUTHAS WHAYKIHS, IEHCTBUE MArHUTHOTO TMOJS Ha
MPOBOJHMK C TOKOM M Ha JIBIXKYIIYIOCS 3apsDKEHHYIO YaCTHILY, JEHCTBUE IEKTPUUIECKOTO OIS
Ha 3apsDKEHHYIO YacTHUILy, HJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PaclpOCTpaHCHUE CBETa,
OTpaKCHHE W TIPEJIOMJICHUE CBETA, JUCTICPCHUS CBETA.

® COCTaBIISITh CXEMbl AJIEKTPHUYCCKUX LENEeH C MOCIEeNOBATCIbHBIM M IapauIeIbHBIM
COCIMHEHUEM JJICMEHTOB, pa3jinyasi YCIOBHBIC 0003HAYCHUS JICMEHTOB JJICKTPHUSCKUX IeTei
(MCTOYHUK TOKA, KJTFOY, PE3UCTOP, PEOCTAT, IAMIIOUKA, aMIIEPMETP, BOJIBTMET).

® JWCIOJBh30BaTh ONTHYECKHAE CXEMBI JIJISl TOCTPOCHHS U300paKCHHIA B TDIOCKOM 3epKajie U
coOuparorieit TuH3e.

® OINWCHIBATH WM3yYEHHBIC CBOWCTBA TEJI M DJICKTPOMATHUTHBIC SBJICHUS, HCIIOIB3Ys
dbuznyecKkue BENIUYUHBL: DIEKTPUUECKHN 3apsj, CHiIa TOKa, JJIEKTPHUUYECKOe HaIpsKeHHE,
AJIEKTPUUECKOE COMPOTHBIICHUE, YICIFHOE CONMPOTHBICHHE BEIIECTBA, PadOTa 3JIEKTPUUECKOTO
MOJIsI, MOIHOCTh TOKa, (OKYCHOE pacCTOSHUE W ONTHYECKas CWJIA JIMH3BL, CKOPOCTh
AJICKTPOMATHUTHBIX BOJIH, JIJTMHA BOJIHBI M 4YacTOTa CBETAa; MPU ONMUCAHWH BEPHO TPAKTOBATH
(bu3HYECKU CMBICT UCIIOJIB3YEMBIX BEIMYWH, X 0003HAYCHUS U €IUHUIIBI U3MEPEHUS; HAXOIAUTh
(bOpMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYIO BETHYUHY C JPYTUMU BEITUYNHAMH.

® AHAIM3UPOBATH CBOWCTBA TEll, SJIEKTPOMATHHUTHBIC SIBICHUS M TPOIECCHI, HCIOIB3YS
(u3nUecKre 3aKOHBI: 3aKOH COXPaHEHHsI JICKTPUIECKOT0 3apsiia, 3akoH OMa JuIsl ydacTKa IeTH,
3akoH Jlxoyns-JIenua, 3aKkoH NpsIMOJTMHEHHOTO PAaCIIPOCTPAHEHHUSI CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH TPEJIOMJICHHSI CBETA; NMPU ITOM pPa3jIMyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U €Tro
MaTEMaTHYECKOE BhIPAKCHHE.

® TMPUBOAWTH TPHUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (U3NYCCKUX 3HAHHHA O
AIIEKTPOMATHUTHBIX SIBICHUIX

e pemaTh 3a/1ayM, UCIONIBE3Ys PU3NYECKUE 3aKOHBI (3akoH OMma ISl ydacTka Ienu, 3aKOH
Jxoyns-JIeHna, 3aKoH MPSIMOJIMHEHHOTO PaCcIIPOCTPAHCHHS CBETa, 3aKOH OTPAKEHHS CBETA, 3aKOH
MpeJIOMJIEHUsT CBeTa) W (OPMYJbI, CBS3bIBalOIUE (U3WYECKHE BEJIMYMHBI (CHJIa TOKa,
IEKTPUIECKOE HAMPSHKCHHUE, DJJICKTPUUSCKOE CONPOTHBIICHHE, VYISIbHOE COMPOTHUBIICHHE



BEIIeCTBa, paboTa MEKTPUUECKOr0 MOJIsl, MOUIHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONTHYECKas
CWJIa JIMH3bl, CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTAa CBETA, (OPMYJIBI
pacueTa 3JIeKTPUYECKOro CONPOTHUBIICHHS TP MOCJIEJOBATEIBHOM U NapaJUIEIbHOM COCIUHEHUU
IIPOBOJIHMKOB): HAa OCHOBE aHAJIM3a YCJIOBUS 3a/laydl 3alMChIBATh KPaTKOE YCIIOBUE, BBIAEISATH
(bu3nUecKkre BeIMUUHbI, 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIE /IJIS €€ PEeLICHHs, TPOBOIUTH PACUETHI
U OLICHMBATh PEAIbHOCTh MOJIYYEHHOr0 3HaUYeHUs (PU3UYECKON BETUUNHBI.

KBanToBbIe siBjIeHUs

® pacro3HaBaTh KBAHTOBBIC SABJICHHS U OOBICHATH HAa OCHOBE MMEIOUIMXCS 3HAHWH
OCHOBHBIE CBOWMCTBa WIIH YCJI0BUA NPOTCKAHUA OTUX SIBJICHUM: €CTCCTBCHHAS U HCKYCCTBCHHAsA
pPalMOAaKTUBHOCTh, O-, - W Y-U3Ty4eHUs, BO3HUKHOBEHHE JIMHEHUATOrO CHEKTpa H3ITy4eHHS
aToMa;

® ONUCHIBATh HM3YyUEHHBIC KBAHTOBBIC SBJICHUS, MWCIONB3YSd (U3NYECKHE BEJIUYMHBI:
MaccOBO€ YHCIIO, 3apsAA0BOE YHUCIIO, MEPUOJ IoJlypacnaja, 3Heprust (GOTOHOB; NPU OMHUCAHUU
IMMPaBUJIBHO TPAKTOBATHb (1)I/ISI/I‘I€CKI/II71 CMBICJI UCTTOJIB3YEMBIX BEJIMYHH, UX 0003HaYEHUS U € ANHUIIBI
U3MEpEHUs; HaXOIUTh (DOPMYIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3MYECKYIO BEIMYHMHY C IPYIHMMH
BCJINMYHMHAMMH, BBIYHUCJIIATh 3HAUYCHUC (1)I/ISI/I‘~IeCKOI\/JI BCIINYHHBI;

® AaHaJIM3UPOBATH KBAHTOBLIC SABJICHHA, HUCIOJbL3Ys (1)I/I3I/I‘-I€CKI/IG 3aKOHbI U TIOCTYJIAThbI:
3aKOH COXpAHEHMs 3HEPIuHu, 3aKOH COXPAaHEHUS AJIEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHMs
MaccOBOI0 YHCIJIA, 3aKOHOMEPHOCTH M3JIy4eHHMs M TOIJIOLIEHUS CBETa aTOMOM, IPH 3TOM
pas3nuYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMAaTUUECKOE BBIPAXKEHUE;

e pasnuuyaThb OCHOBHBIE NPU3HAKMU IUIAHETAPHOW MOJENN aToMa, HYKJIOHHOM Mopenu
aTOMHOTO S7pa;

e [PUBOJUTH IMPUMEPHl IMPOSBICHUS B IMPUPOAE M MPAKTUYECKOTO HCIOIb30BAHUS
PaaNOaKTUBHOCTH, SIAEPHBIX U TEPMOSICPHBIX PEAKLNI, CIEKTPAJIbHOTO aHAIN3A.

DJIeMeHThbI ACTPOHOMUH

¢ YVYKa3blBaTb HAa3BaHUA IUIAHCT ConHeyHoM CUCTCMBI; pa3jindaTb OCHOBHBLIC IMPU3HAKH
CYTOYHOT'O BpalleHUs 3Be3/1HOr0 Heba, nBmxkeHns JIyHsl, ColHIIA U MJIaHET OTHOCUTENBHO 3BE31;

® TIOHMMATh Pa3J MY MEXKIY IeJIMOLEHTPUUYECKON U TEOLEHTPUIECKON CUCTEMaMH MUPA;

BeinyckHUK HA 6230BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYYHUTHCH:

- NOHMMATh U OOBICHATH LEJIOCTHOCTh (PU3MUECKOW TEOpHH, pa3ivyaTh TpPaHULIbI €e
NPUMEHUMOCTH U MECTO B PSIy APYTrUuX HU3HUECKUX TEOPHUH;

- BIAAETb IpUEMaMU IOCTPOCHHUS TEOPETUYECKUX  JOKA3aTelbCTB, a  TaKXKe
IPOTHO3UPOBAHUA OCOOCHHOCTEW MpoTeKaHHsl (U3NYECKUX SIBJICHUH M IMPOLECCOB Ha OCHOBE
MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U 1I0KA3aTCIIbCTB;

- XapaKTEepPU30BaTh CUCTEMHYIO CBSI3b MEK/1y OCHOBOIOJIAralOIMMHU HAyYHBIMH ITOHATHSMMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, M10JIE), ABHKEHUE, CUIIA, SHEPTUS;

- BBIABUTAaTh TUIOTE3bl HA OCHOBE 3HAHUSA OCHOBOMOJAralomUX  (PU3NYECKHUX
3aKOHOMEPHOCTEH U 3aKOHOB;

- CaMOCTOATENBHO IIJIAHUPOBATh U IIPOBOIUTH (PU3MUECKUE IKCIIEPUMEHTBHI;

- XapaKTepu3oBaTh TIJ00anbHbIE MPOOJEMBI, CTOSLIME TMEpel  YeIOBEUYECTBOM:
HHEPIeTUUECKUE, CHIPBEBBIC, IKOJIOTUYECKHE, - U POJIb (PU3UKU B PEIICHUH 3TUX NpobieMm;

- peuaTh NpakTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHbIE M pacyeTHbIe (PU3NUYECKHE 3a7auu C
BBIOOpOM (PM3NYECKON MOJAETH, HCHOIb3YyS HECKOIbKO (U3NYECKUX 3aKOHOB WM (opMyd,
CBA3BIBAIOIINX U3BECTHBIE (PU3MUECKHE BEIMYUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3EH;

- OOBSACHATH TPUHIMIBI Pa0OThl W XapaKTEPUCTUKM HW3YYEHHBIX MAalIWH, MPHOOPOB H



TEXHUYECKUX YCTPOUCTB;

- OOBSACHATH YCIOBHSI MPUMEHEHHSI (PU3MUECKUX MOJIeNIel IpU pelieHuH (PU3nUecKuX 3a1ad,
HaXOJUTh aJCKBATHYIO IPEI0KEHHOM 3a/1aue (PU3NUECKYI0 MOJIEINb, pa3peliaTh NpoldaeMy Kak Ha
OCHOBE UMEIOIIMXCS 3HAHUM, TaK U MPU MTOMOIIYA METOJOB OLIEHKH.

Mexann4yeckue siBJICHUSA

- WCIIONB30BaTh 3HAHUS O MEXAHWYECKHX SIBIICHHSAX B TIOBCEAHEBHOW JKM3HH IS
obecnieueHnst 0€30MaCHOCTH NIPU OOPAIEHUN ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMHU, JIJISI
COXpaHEHHsI 3/J0POBbS M COOIOJIEHUST HOPM IKOJIOTHUECKOTO TOBEJACHUS B OKPY)KAIOLIEH cpere;
NPUBOJIUTh TPUMEPHI MPAKTHUECKOTO HCIOJIB30BaHHUS (PU3MUECKUX 3HAHUH O MEXaHUYECKHX
SBIICHUAX W (U3MYECKHX 3aKOHAX; MPUMEPHl HCIOJIh30BaHUS BO30OHOBISEMBIX HCTOYHUKOB
SHEPTHH; IKOJOTHUECKUX TOCIECTBHIA UCCIIETOBAHIS KOCMHUECKOTO MTPOCTPAHCTB;

- pa3IMyaTh TPAHHUIIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TOHUMATh BCEOOIINI XapaKTep
(byHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHUS MEXAHWYECKOM SHEPruM, 3aKOH COXpaHEHHS
UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHMS) U OIPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u ap.);

- HaXOJUTh aJIEKBAaTHYIO MTPEJIOKESHHOM 3a/1a4e PU3UIECKYIO MOJIEITb, pa3pemiaTs mpodaemy
KaK Ha OCHOBE MMEIOIINXCS 3HAHUH M0 MEXaHHKE C UCTIOIb30BaHUEM MaTeMaTHUECKOTO arnapara,
TaK ¥ MPHU MOMOILU METO/I0B OLICHKH.

TenJioBble sIBJICHUA

- UCTOJB30BATh 3HAHUS O TEIIOBBIX SBJICHHUSAX B IOBCEIHEBHOW KHM3HH IUIsI 00CCIICYCHUS
0€30MacHOCTH MPHU OOpAICHUH C MPUOOPAMH U TEXHUICCKUMHU YCTPONCTBAMH, IS COXPAHCHHS
3I0pOBBsI M COOJIIOICHUSI HOPM 3KOJIOTMYECKOTO MOBEJCHHUS B OKPY)KAIOLIeH cpene; MPUBOIUTH
IPUMEPBI SKOJIOTUYECKHX MOCIIEACTBUN pabOTHI IBUTaTesIe BHYTPEHHETO CrOpaHtsl, TEIJIOBBIX U
THJIPOAJICKTPOCTAHIINH;

- pa3IMyYaTh TPAHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IIOHMMATh BCEOOIIHIA XapaKTep
(byHIaMEHTAIBHBIX (PU3UYECKUX 3aKOHOB (3aKOH COXPaHEHHUS YHEPTHUHU B TETJIOBBIX MPOIIECCaX) U
OTPaHUYEHHOCTH MCIIOJIb30BAaHHSI YACTHBIX 3aKOHOB,;

- HaXOJUTh aJICKBAaTHYIO MTPEIJI0KEHHOM 3a/1aue PU3NUECKYI0 MOJIelb, pa3peiiaTs npoliaemy
KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH O TEIJIOBBIX SBJICHUSAX C UCIOJIB30BAHUEM MATEeMaTHIYECKOTO
amnrapara, TaK ¥ Py TOMOIIY METOJIOB OIICHKH.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

- HCIIOJIb30BaTh 3HAHUS 00 DJIEKTPOMArHUTHBIX SBICHHUSAX B TMOBCEIHEBHOM XHU3HM IS
obecnieueHus 0€30MTACHOCTH TIPU OOPAIICHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMHU, JIJISI
COXpaHEHHsI 3JJOPOBbsI M COOIOJICHUSI HOPM DKOJIOTHUECKOTO TIOBEJCHHS B OKPY)KAIOIICH Cpere;
MIPUBOIUTH MPUMEPHI BIIUSHUS JICKTPOMArHUTHBIX U3TyYCHUH HA KUBBIC OPTaHU3MBI,

- pa3IMyaTh TPAHHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, IOHMMATh BCEOOIIHIA XapaKTep
(byHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHUs 3JEKTPUYECKOTO 3apsijia) U OrpaHUYCHHOCTh
UCTIOJIb30BaHUs YACTHBIX 3aKOHOB (3akoH OMa Juis ydacTka 1enw, 3akoH J[xoynsa-Jlenna u ap.);

- HCIIOJIb30BaTh MPHUEMBI TIOCTPOCHUS (U3UYECKUX MOJENeH, OUCKa u (OPMYIHPOBKH
JIOKa3aTeJIbCTB BBIIBUHYTHIX THUIOTE3 M TEOPETUYECKHX BBIBOJIOB HAa OCHOBE JMITMPHUYECKU
YCTAHOBJICHHBIX (DAaKTOB;

- HaXOJUTh aJIEKBAaTHYIO MTPEIOKEHHOMU 3a/1a4e (PU3MUECKYI0 MOJIEIIb, pa3peliaTh npodaemMy
KaKk Ha OCHOBE HWMCIOIIUXCS 3HAHUK 00 AJIEKTPOMATHUTHBIX SIBJICHUSAX C HCIOJIb30BAaHUEM
MaTeMaTHYECKOTO anmnapaTa, Tak | P TOMOII METO/IOB OIICHKH.

KBaHTOBbBIE sIBJIEHUS



- UCTIONIL30BATh MOTYYECHHbIE 3HAHUSI B TIOBCETHEBHOM KHU3HU MPU 0OpaIeHHH ¢ IprudopaMu
Y TEXHUYECKUMH YCTPOHUCTBAMH (CUETUUK MOHU3ZHPYIOIIUX YACTHII, TO3UMETP), ISl COXPAHCHHUS
37I0POBBS U COOJTIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEACHUS B OKPYXKAIOIIEH CpeJIe;

- COOTHOCHTD YHEPTHUIO CBS3U ATOMHBIX sifiep ¢ 1e(heKTOM MacChl;

- TMPUBOJUTH TPHUMEPHI BIUSHUS PAJIUOAKTUBHBIX H3TyYEHUH HA JKUBBIE OPTaHU3MBL;
MMOHUMATh MPUHITUI ICHCTBUS JO3UMETPa M Pa3IMuaTh YCIOBUS €0 UCTIOIb30BaAHMS;

- INOHUMATh DJKOJIOTNMYCCKUEC HpO6J’IeMI)I, BO3HHUKAOMIME TIPpHU HCIOJB30BAHHU ATOMHBIX
BJICKTpOCTaHHHﬁ, " IIYTHU PpCHICHUA ITUX HpO6H€M, MEPCHCKTUBLI UCIIOJIB30BAHUSA YIIPABIACMOI'O
TEPMOSIZICPHOTO CUHTE3A.

JJ1IeMeHThI aCTPOHOMMH

- YKa3bIBaTh OOIIME CBOMCTBA U OTINYHSI TIJIAHET 36MHOM TPYIIIHI U IJIAHET-TUTAHTOB; MaJIbIX
ten ConHEeYyHOM cUCTeMBbl M OOJBIIMX IUIAHET; IOJIb30BAThCS KapTOW 3BE3JHOr0 Heba IpH
HAOIIOIEHUAX 3BE3MHOIO HeDA;

- pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3BE3I (pa3Mep, I[BET, TEMIepaTypa) COOTHOCHUTH
I[BET 3BE3/IbI C €€ TEMIIEPATYPOIi;

- pa3nuyaTh THUMOTE3bI O MPOUCXOKAeHNN COTHEYHOM CUCTEMBI.

OcHoBHOe conepxxanue nporpammsl 10 kiacca

HayuHblii MeTOX MO3HAHUS TPUPOILI

dusuka — pyHnaMeHTanbHas Hayka o npupojie. HayuHslit MeTos mo3HaHus.

Metoabl Hay4HOro HcClIeAOBaHUS (U3NYECKUX SBICHUH. OKCIEPUMEHT U Teopus B
npouecce mno3HaHus npuponbl. Ilorpemnoct usMepenus ¢uznyeckux BeanuuH. Hayunbie
runote3sl. Mopenu (usnueckux sBiaeHuMH. Du3MUeckue 3aKOHBI M TEOpUH. [ paHHIIBI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. Du3nueckas kapTuHa Mupa. OTKpBITHS B (PU3UKE — OCHOBA
IIporpecca B TEXHUKE U TEXHOJIOTUU IIPOU3BOACTBA.

MexaHuka

Cucrempl otcueta. CKalsipHble W BEKTOPHbIE (PU3MYECKUE BEIMYMHBI. MexaHHMuecKoe
JBUKEHHE U €ro BHUJbl. OTHOCUTENBHOCTh MEXAHUYECKOTO JBMKEHMS. MrHOBEHHas CKOpPOCTb.
VYckopeHue. PaBHOYCKOpEHHOE IBUKEHHE. [IBHYKEHUE IO OKPYKHOCTH € ITOCTOSTHHOM 110 MOJYJIIO
ckopocThlo. [IpuHiun otHOocuTenbHOCTH [ anmuites.

Macca u cuna. 3akoHbl AMHaMHUKH. CriocoObl u3mepeHus cui. VHepuuaabHble CUCTEMBI
oTcyeTa. 3aKOH BCEMUPHOT'O TSTOTEHHUS.

3aKkoH coxpaHeHus umnynbca. Kunetnueckast sHeprus u padora. IloTeHuumanbHas sHeprus
TeJla B FPaBUTALIMOHHOM 1oJie. [loTeHmanbHas sHeprus yrnpyro 1e(opMUpOBaHHOTO Tela. 3aKOH
COXPaHECHMs MEXaHUYECKON SHEPTHH.

JleMoHCcTpanun

3aBUCHMOCTh TPAEKTOPHUH OT BEIOOpA OTCUETA.

[Tanenue Ten B BO3AyXe U B BaKyyMe.

SIBnenue nHepIUy.

N3mepenue cu.

CroxxeHue Cuil.

3aBUCUMOCTB CHUJIBI YIPYTOCTH OT JAe(hopMaIi.

PeakTuBHOE IBHIKEHUE.

[lepexon moTeHNIMATBHON YHEPTUH B KHHETUYECKYIO H 0OPaTHO.

N O ~wDdE



JlaGopaTopHbie padoThI

1. I3y4eHue nBUKEHHUS Tela 10 OKPYKHOCTH.

2. U3ydyeHnue nBuKeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

3. I3MepeHue KECTKOCTH MIPYKHUHBI.

4. Usmepenue k03P PUIeHTa TPEHHUS CKOIbKEHUS.

5. 3yuyeHue 3akoHa COXpAHEHUSI MEXaHUYECKON SHEPruu.

6. M3yueHue paBHOBECHS Teja MO/ ICHCTBUEM HECKOJIBKUX CHUII.

MouJiexysipnast puzuka

MonekyIapHO-KMHETUYECKAsl TEOpHUs CTPOCHHs BEIECTBA U €€ OSKCIIEPUMEHTAIIBHBIC
OCHOBaHUS.

AbcontoTHas TemnepaTypa. Y paBHEHHE COCTOSHUS UJCaIbHOTO rasa.

CBsi3p cpeHENl KMHETMUYECKON SHEpPruu TEIJIOBOIO JBMXKEHMS MOJIEKYJ1 C a0COIIOTHOU
TEMIIEpaTypOu.

CrpoeHue )XUIKOCTEN U TBEPABIX TEI.

Bryrtpennsis sHeprus. Pabora m Teruionepenada Kak CrnocoObl M3MEHEHUS BHYTpPEHHEH
sHepruu. [lepBrlii 3aK0H TepMoauHaMUKU. [IpuHIMIBL EeHCTBUS TEIIOBBIX MalinH. [IpoOaemsl
TEIJIOOHEPTEeTUKH U OXPaHA OKPYKAIOIIEH CPEJIbl.

JdemoncTpanuu

MexaHnueckasi Moziesib OPOYHOBCKOTO JBMKEHHUS.

M3meHeHne naBiaeHus ra3a ¢ '3MEHEHUEM TeMIIepaTyphl IIPU OCTOSIHHOM O0OBbEMe.
N3menenne oO0bema raza ¢ “3BMEHEHUEM TeMIIEpaTyphbl P NOCTOSSHHOM JaBJICHUH.
N3menenne o0beMa ra3a ¢ I3MEHEHHEM JIaBJICHUS TIPU TIOCTOSIHHOW TeMIIepaType.
Y CTpoICTBO TUTPOMETpA U ICUXPOMETPA.

Kpucrannnueckue u amopgHbIe Tena.

No gk~ owdE

Moienm TeIIIOBEIX ABUTATEINIEH.

JlabopaTtopHblie padoThI

1. DxcnepuMeHTanbHas nposepka 3akoHa I'eit-JIroccaka.
DJIeKTPOAMHAMHUKA

DreMeHTapHbIN JEKTPUUECKU 3apsj. 3aKOH COXPAHEHUS 3JIEKTPHUUECKOro 3apsijia. 3aKoH
Kynona. DOnekrpuueckoe mone. Pa3HOCTh TOTeHHMANOB. VICTOYHWKH IOCTOSIHHOTO TOKA.
OnexTpoJBrKymIas cuia. 3akoH OMa Ui MOJIHOM 3JEKTPUUYECKOH LeNU. DIEKTPUIECKUI TOK B
METaJuIax, MEKTPOINTaX, Ta3ax u Bakyyme. [1oaymnpoBoiHUKY.

JemoHcTpanuu

1. Dnexkrpusauus Ten.

2. DIexTpoMeTp.

3. DHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

4. DAeKTpOU3MEpUTEIbHBIC TPHOOPHI.

JlaGopaTopHbie padoThI

1. IlocnenoBaTenbHOE U MapaieIbHOE COSUHEHHSI IPOBOTHUKOB.
2. NM3mepernne DJIC v BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA TOKA.

JKCcrepuMeHTaAIbHAsA pU3NKa



OHBITBI, HWITIOCTPUPYIOUINEC U3YyUACMbIC ABJICHUA.

OcHoBHOe coaepxanue nporpammsl 11 kiacca
DIeKTPOAMHAMMKA (TIPOXOJIKEHHE)

MaruutHoe nosie Toka. Maayknust marautaoro noJisg. Cuna Amnepa. Cuna Jlopenua.
Camounnykuus. UTHIyKTUBHOCTb. DHEPTUs MATHUTHOTO T0JIsl. MarHUTHBIE CBOMCTBA BEIIECTBA.
DneKTpoJBUraTesb. 3aKOH 3JIeKTpOMarHUTHON uHAyKuuu. [IpaBuno Jlenna. MHaykunoHHbIN
reHepaTop AEKTPUUECKOTO TOKa.

JdemoHcTpanuu

1. MargutHoe B3aUMOIENCTBHAE TOKOB.

2. OTKJIOHEHUE JIEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

3. MarnuTHas 3amuch 3ByKa.

4. 3aBucumocts J/IC MHAYKIUU OT CKOPOCTU U3MEHEHUSI MAarHUTHOTO MOTOKA.

JlaGopaTopHbie padoThl

1. HaOmronenue neficTBHUSI MAarHUTHOTO ITI0JIS HA TOK.

2. V3ydeHue siBIEHUS SJEKTPOMAarHUTHOW WHIYKIIHH.

JJIEKTPOMATHUTHBIE KOJIeOAHNS U BOJIHBI

Konebarenbubiii koHTyp. CBOOOJHBIE M BBIHY)KICHHbIE 3JIEKTPOMAarHUTHbIE KOJEOaHuUs.
["apMoHHYEeCKHE DSJIEKTPOMArHUTHBIC KoJieOaHus. ODJIeKTpuueckuii pe3onanc. [IpousBoacTso,
nepejaya ¥ NoTpedIeHUe 3IEKTPUUECKON SHEPTUH.

DJIEeKTPOMarHUTHOE IMOJ€. DJIEKTPOMAarHUTHbIE BOJNHBI. CKOpPOCTb AJIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH. [IpHMHIMIIBI paguoCBsI3U U TEIEBUACHMUS.

OnrTuka

CkopocTh cBeTa. 3aKkOHBl OTpakeHUsT U mpesromieHus cBera. Wutepdepennus csera.
Hudpakuus csera. Judpakumonnas pemerka. Ilomspusamust cera. Jlucmepcus cBeta. JIMH3EL
dopmyna TOHKOM JIrH3bI. ONTHYECKHE TPUOOPBI.

JdeMoHcTpannu
CB00OO/IHBIE IEKTPOMArHUTHbBIE KOJIeOaHMs.
OciorpaMma nepeMeHHoOro ToKa.
I'enepaTop nepeMeHHOro ToKa.
W3nyuenue u npuem 3J1eKTpOMarHUTHBIX BOJIH.
OtpaxxeHue U MPEIOMIIEHHE DIEKTPOMArHUTHBIX BOJIH.
HNurtepdepennus cera.
Judpakmus cBera.
[Tonydenue criekTpa ¢ TOMOMIBIO MPU3MBI.
[Tony4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.

©CooN R ODNE

10. TMonspuzamus cBera.
11. IlpsmonuHelHOE pacpoCTpaHEeHHE, OTPAKEHHUE U NIPEIOMIICHHE CBETA.
12. Onrtudeckue mpuOOpHI.
JlabopaTopHbIie padoThI
1. UzmepeHue nokasaresst MpeJoMIIeHHs CTEKIa.
2. OrmpeieneHre ONTHYECKON CHIIBI JIMH3bI U €€ (POKYCHOTO PacCTOSIHHUS.
3. M3mepeHne AITMHBI CBETOBOW BOJIHBI.
OcCHOBBI cHIEMAIBHOM TEOPHH OTHOCUTEIBLHOCTH



DNEMEHTHI TEOPUH OTHOCUTEIBHOCTH. IloCcTynaTel T€OpUM OTHOCUTENBHOCTH. PenaTuBUCTCKUM
3aKOH CJIO)KEHHUSI CKOpOCTeH. 3aBUCHMOCTb DSHEPIMHM Teja OT CKOPOCTH €ro JABUKCHHUS.
Penarusuctckast nuaamuka. CBsi3b MEXKIy Maccoil M SHEpruei.

KBanToBas ¢pusnka

Bunb! nznyuennii. [llkana 351€KTpOMarHuTHBIX BOJIH.

CriekTpsl ¥ crieKTpalibHble anmnapathl. Buasl ciektpoB. CriekTpanbHbliil ananu3. MHppakpacHoe
U YIbTpa(HOIeTOBOE H3ITyUCHHS.

PentrenoBckue nyumu.

I'mnore3a Ilmanmka o kBaHTax. PorosnekTpuueckuii 3¢pdext. 3akoHbl (oTodPdeKTa.
VYpaBuenue DunmreitHa ais Gorodddekra. Doton. [laBnenue cera. KopryckynsipHO-BOITHOBOM
JTyaTn3M.

Mogenu ctpoenus atoma. OnbiTel Pezepdopna. OObsicHeHHE JIMHEHUATOr0 CIeKTpa BOAOPOAa
Ha OCHOBE KBaHTOBBIX NOCTYIaTOB bopa.

CocTaB 1 cTpoeHHE aTOMHOTO siipa. CBONCTBA SIAEPHBIX CHII. DHEPIHsl CBA3M aTOMHBIX SIED.
Buasl pagnoakTUBHBIX MPEBPAIICHUH aTOMHBIX siep. 3aKOH pauoakTHUBHOTO pacmnana. CBoWcTBa
VOHU3HPYIOLIMX AI€PHBIX U3iIydeHuil. [[03a n3nydenus.

Snepnsle peakuuu. Llenmnas peakumst aeneHus saep. SnepHas sHepretuka. TepmosiaepHbId
CUHTE3.

DnemeHTapHbIe YacTUllbl. DyHIaMEHTAIbHbBIE B3aUMO/ICHCTBUS.

JleMoHCTpanumn

1. ®otorddexkr.

2. JluneiiyaTble CIEKTPbI U3ITyYCHHUS.

3. Jlazep.

4, CYeTYrnK HOHU3UPYIOIINX U3TyICHHMH.

JlabopaTopHblie padoThI

1. HaGmrofeHue CrIonHOTO U JIMHEHYaTOro CIEeKTpa.

2. OnpeneneHue UMITyJIbCA M SHEPTUM YaCTULIBI IIPU IBUJKEHUU B MArHUTHOM I1oJie (TI0

¢dororpadun).

3HaueHune PU3NKHU JJII NOHUMAHUS MUPA U Pa3BUTHS NPOU3BOAUTEIbHBIX CHJI

Enunas ¢usndeckas kaptuaa mupa. OyHaaMeHTanbHbIe B3auMoaeHcTBIsI. PU3NKa U HAYYHO-
TeXHUYecKas peotonus. Pu3nka U KyJIbTypa.

O6o0maroiee NOBTOpeHne

OcHoOBHbBIE HalpaBJICHUA BOCIIUTATEJILHOI J1eATEeJIbHOCTH 110 (1m3mce:

1. IlaTpuoTHyeckoe BOCIUTAHME:

- TpOSBICHHE MHHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢bu3nueckoil HayKu;

- ICHHOCTHOE OTHOIIIEHHUE K JOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB.

2. I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

- TOTOBHOCTH K AKTUBHOMY Y4YaCTHIO B 06Cy)KI[eHI/II/I O6H_I€CTB€HHO- 3HAa4YUMbIX H
TUYECKUX MPo0sIeM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTIKEHUH (pr3ukuy;

- OCO3HAHUC BAXKHOCTU MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO.

3. DcTeTYeCKOe BOCIMTAHUE:

- BOCIIPHUATHE ICTETUIECKUX KauyeCTB PU3NIECKOI HAYKU: €€ TapMOHHUYHOTO TIOCTPOCHUS,
CTPOTrOCTH, TOYHOCTH, TAKOHUYHOCTH.



4. IleHHOCTH HAYYHOI'0 MMO3HAHMSA:

- OCO3HaHHUE IEHHOCTH (PU3MUECKON HAyKH KaK MOLIHOI'O MHCTPYMEHTa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIOIIECH KYJIBTYPBI;

- pa3BUTHE HAyYHOM JIF0O03HATEIHLHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM AESITEbHOCTH.

5. ®opMupoBaHue KyJbTYPbl 310POBbS H IMOIHOHAJIBLHOIO 0JIArONOIyYHsI:

- OCO3HAaHME LIEHHOCTHU 0e30macHOro odpasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXXHOCTH MpaBuJI 0€3011aCHOT0 MOBEJCHUS Ha TPAHCIIOPTE, HA I0POrax, ¢ 3JIEKTPUIECKUM
Y TEIUIOBBIM 000PY/I0BaHUEM B JIOMAIIHUX YCIOBUSX;

- cOPMUPOBAHHOCTH HABBIKA PEIICKCHH, TPU3HAHUE CBOETO MPaBa HA ONIUOKY ¥ TAKOTO
e MpaBa y APYyroro 4eJoBeKa.

6. TpynoBoe BocnUTaAHHE:

- aKTUBHOE y4acCTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKax CEeMbH, IKOJIbI, TOPO/ia,
Kpasi) TEXHOJIOTUYEeCKOH M COIMaJIbHOM HAINpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bU3UYECKUX 3HAHU;

- UHTEpEC K MPAKTUIECKOMY U3YUEHHIO podeccui, CBI3aHHBIX ¢ (PU3UKOH.

7. IKos0rHYecKOe BOCIITUTAHHE:

- OpHEHTAalMs Ha NMpUMEHEHHE (U3UYECKUX 3HAHUHA A pelieHus 3amgad B 00JacTu
OKpY’KaloIIe cpenbl, INIAHUPOBAHUS MOCTYNKOB M OLICHKHA MX BO3MOXKHBIX IMOCIEICTBUI IS
OKpYXaIOIIEeH Cpebl;

- OCO3HaHHME TJI00ATBHOTO XapaKTepa YKOJIOTHYECKUX MPOOJIeM U MyTeil UX perieHus.

8. Anmanranusi o0y4amomerocs K H3MEHSIOIIMMCH YCJOBHSIM COLHMAJIBHONH M
NPUPOIHON Cpebl:

- MOTPeOHOCTh BO B3aMMOJCHCTBUM INpU BBINOJIHEHUHM HCCIEAOBAHUNW U IPOEKTOB
buznyeckoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO AESITENIbHOCTD;

- TOTpeOHOCTh B (JOPMUPOBAHWU HOBBIX 3HAHUH, B TOM uucie (HOpPMyIUPOBATh HIEH,
MOHSITUSL, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- IUIAaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpeMJICHHE aHaJN3UpOBaTh U BBIABIATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCIIOJIb30BaHUEM (PUZNUYECKUX 3HAHU;

- OLICHKa CBOUX JEWUCTBHM C Y4ETOM BIIMSIHUS HA OKPYXAIOLIYI0 CpEy, BO3MOMKHBIX
rJ100adbHBIX ITOCIENCTBHIA.

TEMATHYECKOE INTAHUPOBAHHME B 10 KJIACCE

PaGouas nporpamMmma Hanpasnenus
Ne Tembl Tema BOCTIUTATEIILHOM
JIeSITCIIbHOCTH
1 ®u3uKa U METObI HAYYHOTO 1 4
MO3HAHUS
2 MexaHuka 28 1,3,4,6
3 MonekynsipHas pu3HKa. 19 4,6,7
TepMmoarHamuka
4 OCHOBBI 2JIEKTPOAMHAMUKH 19 1,4,6,7
5 O06o06mIcHNE 1 4
BCET'O 68




TEMATHYECKOE INTAHUPOBAHME B 11 KJIACCE

Ne temnr | Tema
Pabouas Hanpasnenus
nporpamMmma BOCITMTATENLHOMI
JESATENHHOCTH
1 DJIEeKTpOJUHAMUKA 13 1,4,6,7
2 Kose0anus 1 BOIHEI 13 3,4,6,7
3 Omntuka 13 3,4
4 OcuoBrel CTO 3 4
5 KBanToBas pusnka 17 1,24,7
6 Ctpoenue BeeneHHoit 8 34,7
7 3HavyeHUe QUBHKHU ISl TOHUMaHUS 1 4
MUpa U Pa3BUTHS
ITPOM3BOUTEIIBHBIX CHUIT
8 O6o0m1arorniee MOBTOPEHUE -
BCEI'O 68




		2021-12-12T20:34:37+0300
	Копанийчук Анна Алексеевна
	я подтверждаю этот документ своей удостоверяющей подписью




