[Iporpamma cocTaBiieHa Ha OCHOBE aBTOPCKOW paboueld mporpammel A.B. IlatamuHoit
«Mocksa. Ilpocsemenue, 2017 r.». JlaHHas mnporpamMma peanu3yeTcsi MpPU HCIOJb30BAHUU
yueOHukoB «®Puzuka 10, 11» munum «Knaccuueckuit xkypc» asropoB: I'.Sl. Msxumes, b.b.
byxosnes, H.H. Corckuii, B. M. Yapyrun / [log pen. H.A. IlapdhentbeBoit u pazpaborana B
COOTBETCTBUHU:

®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAAPTA CPEAHETO OOILEro
oOpa3oBanus (yTBepkAeH mpukazoM MunoOpuayku Poccun Ne 413 ot 17 mast 2012 rona) ¢
W3MEHEHUSMHU U JOMOJHEeHUsIMH OT: 29 nekabps 2014 r., 31 nexabps 2015 r., 7 urons 2017 1. ,c
y4eTOM OCHOBHOI 0Opa3oBarenbHoil nporpammsl MBOY «CIII Nel3» 1 yueGHOTO 1mitaHa
mkoJbl. [Iporpamma paccuntana Ha 2 yaca B Heaenmo (34 yueOHbIe Heaenu, 68 4acos).

Cpok peanu3zaiuu nporpammbl 2 roaa. Kypc paccunran Ha ydeOHBIN MmaH o0bemoM 136
yueOHBIX 4acoB: M0 2 yaca B HEJIeNIO.

Ilnanupyembie pe3yJibTATHI OCBOCHUSI Y4eOHOIO MpeaMera
OOyuenue ¢u3uKn B 00pa30BATEIBHOM YUYPEKIECHUHM JOJDKHO OBITh HAIpPABICHO Ha
dbopMUpOBaHUE CIEIYIONINX PE3YIbTATOB:
JIMYHOCTHBIE Pe3yJIbTATHI:

—  YMEHHE YIPaBJIATh CBOCH II0O3HABATEIBHON JEATENbHOCTHIO;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO, B TOM 4YHCIIE CaMOOOpa30BaHHIO, Ha
MPOTSKEHUU BCEU KU3HU;

—  CO3HATENIbHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOPAa30BAHMIO KAaK YCJIOBHIO YCIEIIHOM
poeCCHOHAIBHON U 0OIIIECTBEHHON JeATEIbHOCTH;

—  yMEHHE COTPYAHHYATh CO CBEPCTHHUKAMH, JIE€TbMHU MJIAJIIETO BO3pacTa, B3pPOCIBIMU B
o0pa3oBaTeNbHON, y4eOHO-HUCCIIEIOBATENbCKOM, MPOEKTHOM W JAPYruX  BHJAX
NESITEIIbHOCTH;

—  ¢(hOpMHUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH,

—  OCO3HAHME 3HAYMMOCTH HAyKH, BJIAJICHUS JOCTOBEpHOM HMH(OpMalMeid o mnepeaoBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OTE€UECTBEHHOI HAYKH;

—  3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

—  TOTOBHOCTb K HAyUYHO-TEXHHUYECKOMY TBOPUECTBY;

—  YYBCTBO I'OPJIOCTH 3a POCCUHCKYIO (DU3MUECKYIO HAyKy, TYMaHU3M;

—  MOJIO)KUTEJIbHOE OTHOILIEHUE K TPYY, LIeJIEYCTPEMIIEHHOCTb;

—  DJKOJIOTMYEecKas KyJbTypa, OepexHOe OTHOLIEHHWE K PpOAHON 3emiie, HPHUPOJHBIM
OorarctBam Poccuu M Mupa, MOHUMaHUE OTBETCTBEHHOCTH 32 COCTOSIHHE MPUPOTHBIX
PECypCcoB U pa3yMHOE IPUPOIOUCIIOIb30BAHHE.

MeranpeamMeTHble pe3yJibTAThI:
Pecynamuenvie YY/[:
Obyuarowuiica cmoicem.

—  CaMOCTOSITENIbHO OMPENENATh IIeNid, CTaBUTh U (POpMYIHpOBaTH COOCTBEHHBIE 3a7a4dl B
00pa3zoBaTenbHON AEATETHPHOCTH U KU3HEHHBIX CUTYaIIHSIX;

—  OLIEHMBaTh pECypCbl, B TOM YHCIE€ BpeMsi M JpPYrM€ HeMaTepuajbHbIE PECYPCHI,
HEO0OXOMMBIE JIJIsl TOCTHIKEHHUS TTOCTABJICHHOHN paHee 1eu;

—  COMOCTaBJATh HMEIOIIMECS BO3MOXKHOCTH W HEOOXOAMMBIE IJIsi JOCTIKEHUS IIeNn
pecypchl;

—  OIpeAensTh HECKOJIBKO MyTel TOCTHKEHUS TOCTABICHHOW LIETH;

—  3a7aBaTh MapaMeTPhl U KPUTEPHUH, IO KOTOPHIM MOKHO OTIPEIETUTh, YTO 11E€Th JOCTUTHYTA;

—  COIIOCTaBJIATh MOJYYEHHBIN pe3yabTaT ACSITEIIBHOCTU C MTOCTaBICHHOM 3apaHee 1eNblo;

—  OIICHMBATh MOCIEACTBHS JOCTUKEHHS [TOCTABIEHHOM 11€/IM B I€ATEIbHOCTH, COOCTBEHHOMN
JKU3HU U JKU3HU OKPYKAIOIIUX JIIOACH.

Hoznaeamenvnvie YY/[:
Obyuarowuiica cmoicem.




—  KPUTHUYECKH OIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO C PA3HBIX MO3UIINI;

—  pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUNS B MH(OPMALMOHHBIX HCTOYHUKAX;

—  HCIOJIb30BaTh pa3jIMyHbIE MOJEIbHO-CXEMaTHUECKUE CPEACTBA ISl NPEACTaBICHUS
BBISIBJICHHBIX B UH()OPMAIIMOHHBIX UICTOYHUKAX MTPOTUBOPEUHIL;

—  OCYIICCTBISATh Pa3BEPHYThIM WHPOPMAIIMOHHBIN MOUCK M CTAaBUTh HE €0 OCHOBE HOBBIC
(yueOHbBIC ¥ TTO3HABATEIIbHBIC) 3a1aUH;

—  HCKaTh ¥ HaXOJHUTh 00OOIIEHHBIE CTIOCOOBI peIIeHNUs 3a1a4H;

—  [PUBOJIUTH KPUTHUUECKHE apTyMEHTHI, KaK B OTHOIIEHUU COOCTBEHHOI'O CYXKJIEHUS, TaK U
B OTHOLIEHHH JIEVCTBUI U CYKJICHUI APYroro 4YeJI0BEKa;

—  aHaNIM3UPOBATh U MPeoOPa30BbIBATH MPOOIEMHO-TIPOTUBOPEUUBbBIC CUTYAIIHNH;

—  BBIXOAWTH 32 PaMKH y4eOHOro MpeaMeTa W OCYIICCTBISATH IEJICHANPABICHHBINA MOUCK
BO3MOXXHOCTH IIMPOKOT0 NIEPEeHOca CPEICTB U CIIOCOOOB JEHCTBHS;

—  BBICTpamBaTh UHAUBUAYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPUIO, YIUTHIBAS OTPAHUYCHHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIC OTHOIICHUS;

—  MEHATh W YACPXKUBATh pa3HbIC TO3WIIMH B IO3HABATEIIBHON JeATeIbHOCTH (OBITH
YUEHUKOM U YyuuTeneMm; (opMynupoBaTb OOpa30BATENbHBIM 3ampOC U BBIIOIHATH
KOHCYJIbTaTHBHBIE (PYHKIIMU CaMOCTOSITENIbHO; CTaBUTh NpoOjeMy U paboTaTh Haj ee
pelleHneM; yIpaBisiTh COBMECTHOM MMO3HABATEIbHON AEITEIbHOCTHIO U TOTYMHAITHCS).

Kommynuxamuenwie YY/I:
Obyuarowuiics cmodicem:

—  OCYUIECTBJIATH JEJIOBYI0 KOMMYHHUKAIIMIO, KK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU
(xak BHYTpU 00pa30BaTeNbHON OpraHu3alliu, TaK U 3a €€ MpeJielaMu);

—  TpU OCYIIECTBICHHH TPYIIOBON pPabOTHl OBITh KaK PYKOBOJIUTEIIEM, TaK M WICHOM
MPOEKTHON KOMaHBl B Pa3HBIX POJSX (TEHEPAaTOpOM HICH, KPUTHKOM, HCIIOTHUTEIIEM,
MPE3EHTYIOUIUM U T.J1.);

—  pa3BepHYTO, JOTUYHO M TOYHO H3JIaraTh CBOK TOUYKY 3pEHHUS C HCIOJIb30BaHHUE
aJICKBAaTHBIX (YCTHBIX M MMChMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacno3HaBaTh KOH(DIUKTHBIE CUTYallMd U MPEAOTBpalIaTh KOHMIUKTHI 10 UX aKTUBHON

¢a3br;
—  COIJIacOBBIBATh MO3WIUHM WICHOB KOMaHAbl B Tpoluecce padoThl Haa OOMIMUM
POAYKTOM/pELIEHUEM;

—  IPeACTaBIATh MOJINYHO PE3yNbTaThl MHAMBHUYaIbHON U TPYIIOBOM 1EATENTbHOCTH, KaK
nepesl 3HaKOMOM, Tak ¥ IIepesl HE3HAKOMOM ayJIuTOPHEN;

— noalupare MapTHEPOB s JEJIOBOM KOMMYHHUKAIlMM, HCXOAi M3 COOOpaKeHUi
PE3YIbTAaTUBHOCTH B3aI/IMOI[eI>'ICTBPI$I, a HE JIMYHBIX CHMHaTHfI;

—  BOCHpPHUHUMATh KPUTHUYECKHE 3aMEUaHUs KaK Pecypc COOCTBEHHOI'O Pa3BUTHUS;

- TOYHO U €MKO q)OpMYJ'II/IPOBaTI) KaK KPpUTHYCCKHUEC, TaK U OI[06pI/IT€J'II)HI>I€ 3aM€4yaHus B
ajipec Ipyrux JIojiel B paMKax JeJI0Boi 1 00pazoBaTeIbHON KOMMYHHUKAIMH, H30eras nmpu
3TOM JIMYHOCTHBIX OIICHOYHBIX CY)K)IGHI/II)'I.

IIpenmerHble pe3yJibTaThl:
BuinyckHuk na 6a3060m yposHe HAYYUmcs.
e JIEMOHCTPHPOBATh Ha MpUMEpax posib U MecTo (pu3uku B HOpPMUPOBAHHM COBPEMEHHOM

Haquoﬁ KapTUHbI MHPA, B Pa3BUTHU COBpCMCHHOﬁ TCXHUKU U TCXHOHOTHﬁ, B

MIPAKTHIECKOMN JCITeTLHOCTH JIFOICH;

e JIEMOHCTPUPOBAaTH Ha MNpPUMEpPaxX B3aUMOCBI3b MEXKIYy (U3UKOW © JPYyTUMHU
€CTCCTBCHHBIMU HayKaMH,

e YCTaHABJIMBATH B3aHMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUH W MPUMEHATH OCHOBHBIC
buznuecKre MOJENH IS UX OMUCAHUS U OOBSICHEHUS;



WCIIONIb30BaTh HMHGOPMAINIO (PU3HYECKOTO COACPKAHUS TIPH PEIICHUU YYEeOHBIX,
MPAKTUYECKHUX, MTPOSKTHBIX M MCCIEAO0BATEIbCKUX 3aJ1a4, HHTErpupyst HHPOpMaIuio u3
Pa3IMYHBIX UCTOYHUKOB M KPUTUYECKU €€ OI[CHUBAS;

pa3ianyaTh ¥ YMETh HCIIOJIb30BAaTh B y4E€OHO-UCCIICOBATEIBCKON NEATETHHOCTH METOIBI
HAyYHOTO TIO3HAHUS (HAOIIOJEHUE, OMHCAaHUEe, H3MEPEHUE, IKCIIEPUMEHT, BBIIBUKCHHE
THIIOTE3bl, MOJICIIUPOBAHUE M JAp.) W (OPMBI HAYyYHOTrO MO3HaHHS ((PaKThl, 3aKOHBI,
TEOPHH ), IEMOHCTPUPYS HA IPUMEPAX UX POJIb K MECTO B HAYYHOM TIO3HAHUHU;
NPOBOJUTHh TMpPSIMBbIE M KOCBCHHBIC W3MEHEHHS (H3MYECKUX BEIMYUH, BbIOUpas
U3MEPUTEIBHBIC TPUOOPHI C YYETOM HEOOXOJAMMOW TOYHOCTH M3MEPEHHM, TUIAHUPOBAThH
XOJl M3MEpPEHUH, TMOoJlyyaTh 3HAUCHUE W3MEPSEMON BEIWYMHBI W  OICHUBATH
OTHOCUTEIIbHYIO TIOTPEITHOCTD 10 33IaHHBIM (popmyiam;

MPOBOMTH UCCIICIOBAHUS 3aBUCUMOCTEH MEX Y (PU3HMUECKUMU BETUIMHAMU: ITPOBOUTH
U3MEPEHUsI H ONpeneNiaTb Ha OCHOBE HCCICIOBAaHUS 3HAYCHHE MapaMeTpoB,
XapaKTEPU3YIOIIUX JAHHYI0 3aBUCUMOCTh MEX/1y BEJTMUYNHAMH, H JCJIaTh BBIBOJ C YYETOM
MOTPEIIHOCTH U3MEPEHUIA,

UCIIOJIB30BAaTh ISl OIIMCAHUS XapaKTepa MPOTeKaHus (PU3MUYECKHUX MPOIECCOB (PU3NICCKHE
BEJIMYMHBI M JICMOHCTPUPOBATH B3aUMOCBSI3b MEX/1y HUMHU;

UCIIOJIL30BATH [T OTIMCAHUS XapaKTepa MPOTEKaHUS PU3NICCKUX MPOIIECCOB (PU3UIECKIe
3aKOHBI C YY€TOM IPAHHMI] UX IIPUMEHUMOCTH;

pemaTh Ka4eCTBEHHBIC 3a1a9u (B TOM YHCIIE U MEXKIIPEIMETHOTO XapaKTepa): UCTIOIb3Ys
MoJIeH, (PU3MYECKUE BEJIMYMHBI M 3aKOHBI, BHICTPAWBATh JIOTHUYECKHA BEPHYIO IICTIOYKY
00BSICHEHUS (JI0Ka3aTeIbCTBA) MPEIJIOKEHHOTO B 3aa4e Mporiecca (SIBICHU);

peliaTh pacueTHbIE 33a[]a4M C SBHO 33JaHHON (PU3UYECKON MOJIENbI0: Ha OCHOBE aHalIM3a
YCIIOBUS 3a/la4¥l BBIACIATH (PU3NYECKYIO MOJENb, HaXOMUTh (DU3HUECKHe BETUYHHBI U
3aKOHBI, HEOOXOMMBIE U TOCTATOUHBIE IJIS €€ PEIlIeHus, TPOBOIUTH PACYEThI U TPOBEPSThH
MOJTyYEHHBINH Pe3yNbTaT;

VUUTHIBATh TPAHUIBI MPUMEHEHHS HM3YYCHHBIX (DU3UYECKMX MOJENed TPH PEIICHUU
(UBHYECKUX U MEXKTIPEIMETHBIX 3a/1a4;

UCIIOJIb30BaTh MH(POPMAIUIO U MPUMEHATh 3HAHUS O MPHUHIUINAX PabOTBl M OCHOBHBIX
XapaKTePUCTUKAX U3YUYCHHBIX MAIWH, TPHOOPOB U JPYTUX TEXHUUCCKUX YCTPOUCTB IS
pelIeHus MPAKTHYECKHUX, Y4eOHO-HCCIeI0BATENbCKUX U IPOEKTHBIX 3a71a4;

MCIIOJIb30BaTh 3HAHUS O PU3NYECKHX 00BEKTaxX U Mpolieccax B MOBCEJHEBHOM KU3HU JIJIS
oOecrieyeHns 0€30MAaCHOCTH MpH OOpalleHHH C [pudopaMH U TEXHUYECKHUMHU
yCTpOMCTBaMH, ISl COXPAHEHUs 370pPOBbSI U COOJIOJEHHS HOPM SKOJIOTMUYECKOTO
MIOBEJICHNUS B OKpYXKaloIleH cpenie, 1 IPUHATHS PEILIEHUI B IOBCEJHEBHOM KU3HU.

Mexannueckue siBJeHUSA
pacro3HaBaTh MEXaHUYECKHE SBICHUS U OOBSACHATH HAa OCHOBE HMMEIOIIUXCS 3HAHUUN

OCHOBHBIC CBOMCTBAa WJIM YCJIOBUS NPOTEKAHUS OJTUX SBJICHUN: pPaBHOMEpPHOE U
HEPAaBHOMEPHOE JIBUKEHHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJHUHENHOE
JIBIDKEHUE, OTHOCHTEIIBHOCTh MEXAaHHYECKOIO NBIDKEHHUS, CBOOOJHOE ITaJicHUuE Tell,
PaBHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, MHEPIHUS, B3aUMOJICCTBUE TE€J, PEaKTUBHOE
JBIDKECHUE, TIepeayda JaBJICHUs TBEPAbIMH TeJIaMU, KUJAKOCTSIMHU U Ta3aMH, aTMOC(epHOe
JIaBJICHUE, TUIaBaHHWE TeEJI, PABHOBECHUE TBEPIbIX TEJ, MMEIOMMX 3aKPEIUICHHYIO OCh
BpallleHus1, KoJieOaTeIbHOE IBIKEHUE, PE30HAHC, BOJIHOBOE JIBIKEHUE (3BYK);



OIKCBIBATh N3YUEHHBIE CBOMCTBA TEJI U MEXAaHUUYECKHE SIBIICHUS, UCIIOIb3Ysl (PU3NYECKHE
BEJIMYUHBL: IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, IIEPHOA 00palleHus, Macca Tela,
IUIOTHOCTh BELIECTBA, CUJIA (CUJIA TSKECTH, CUJIA YIPYTOCTH, CHJIAa TPEHUs), JaBJICHUE,
UMITYJIbC TElla, KHHETUYECKasl SHEPIHsl, NOTEHLUAIbHAsl SHEPT s, MEXaHUYecKas paboTa,
MexaHu4deckasi MomHocts, KI1/1 nmpu coBepiiennn paboThl ¢ UCIOIB30BAHUEM MTPOCTOTO
MeXaHu3Ma, CHJIa TPEHUs, aMIUINTY/a, MEePHOJ U 4acToTa KoJeOaHuil, JUIMHA BOJIHBI U
CKOpPOCTb €€ DPACIPOCTPAaHEHMs; MPH ONUCAHUU IPABWIBHO TPAKTOBaTh (U3NYECKUN
CMBICJI MCIIOJIb3YEMbIX BEIMYMH, MX O0O3HAYEHUS M €IAUHUILBI U3MEPEHMs, HAXOJUThb
(GopMyIbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYMHY C JAPYIMMU BEIMYMHAMH,
BBIYUCIIATH 3HAUCHHE (PU3NYECKON BEIIMUHHBI,

AQHAJIM3UPOBaTh CBOMCTBA TeEJI, MEXAaHWYECKUE SBJICHUS M IIPOLIECCHI, HCIIOIb3Ys
¢u3nueckue 3aKOHBI: 3aKOH COXPAaHEHHs] SHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHHS,
IPUHLIMII CYNIEPIO3UIMU crJl (HaXOoXaAeHue paBHoaeicTBytomei cuibl), I, 11 u 111 3akoHbI
HreroTOHA, 3aKOH COXpaHEHMs UMITyJIbCa, 3aKOH ['yka, 3akoH [lackais, 3akoH Apxumena;
OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTHuYecKoe
BBIPAKCHMUE;

pas3nyaTh OCHOBHbIE IPU3HAKHM U3YUYEHHBIX (PU3MUECKUX MOJelNeli: MaTepuaibHas TOUKa,
MHEpLUaIbHasA CUCTEMA OTCUETA;

pemaTh 3a7add, UCTONb3ys (pu3muecKue 3aKOHBI (3aKOH COXPaHEHHsI DHEPTUH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NPUHIMI cynepno3unuu cui, I, II u 111 3akonsr HeroToHa, 3aK0H
COXpaHEeHHs MMITyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Gpopmyisl,
CBsI3bIBalOIME (PU3MYECKHE BEIUYMHBI (IIyTh, CKOPOCTb, YCKOpPEHHME, Macca Telna,
IJIOTHOCTh BEIECTBA, CHIIA, JABJICHUE, WMIIYJIbC Tejla, KUHETUYECKass DHEPrusd,
NOTEHIMaJbHAs JHEPrusi, MexaHudeckas paboTa, MexaHuyeckas MourHocTb, KITJI
IPOCTOTO MEXaHW3Ma, CHJIa TPEHMS CKOJBXEHUs, KOdPPHUIMEHT TPeHUus, aMIUIUTy[a,
HEepUOJI ¥ YacTOTa KoJieOaHuil, IJIMHA BOJIHBI M CKOPOCTh €€ pacCpOCTPAHEHUs): Ha OCHOBE
aHaJM3a YCJIOBMS 3aJaud 3alMChbIBaTh KpPATKOE YCJIOBHME, BBIACIATh (PU3MUECKUE
BEJIMUMHBI, 3aKOHBI U (POPMYJIbl, HEOOXOUMBIE JJIsl €€ PEIICHHUs, IPOBOJAUTH PACUETHI U
OLICHUBATh PEAIbHOCTH MMOTYYEHHOIO 3HaYCHUS] PU3NYECKON BETUUYHHBI.

TenaoBble ABJIeHUA
pacro3HaBaTh TEIJIOBBIE SBJICHUS U OOBSICHATH Ha 0a3e MMEIOIINXCS 3HAHUNW OCHOBHBIE

CBOICTBa WJIM YCIIOBUS MPOTEKAHUS 3TUX sIBICHUN: Tuddy3ns, n3MeHeHne oobeMa Tel
IpU HarpeBaHuU (OXJIAXKJEHUH), OOJbIIas CXKHUMAEMOCTh Ta30B, Majlas C)KMUMaeMOCTb
KUAKOCTEN U TBEP/IbIX Tell; TEMJIOBOE PaBHOBECHE, UCIIapEHHE, KOHICHC A, IIJIaBIeHUE,
KpUCTAJIIIM3aIUsl, KUTIEHUE, BIAXXHOCTh BO3/lyXa, Pa3JIMYHbIE CIOCOOBI TEIUIONEperauu
(TEerIONpPOBOJHOCTb, KOHBEKLMS, H3JIy4E€HHUE), arperaTHbleé COCTOSIHHS BEIIEeCTBa,
MOTJIOUIEHUE SHEPTUH NIPU NCIIAPEHUH KUIKOCTH U BBIJIEIIEHUE €€ IIPU KOHACHCALIUH 11apa,
3aBUCHUMOCTb TEMIIEPATYpbl KUIIEHUS OT JaBJICHMSI,

OIKCBHIBATh M3YyUYCHHbIE CBOMCTBA TN W TEIJIOBHIC SBICHHS, WUCHOJIB3Yd (hu3nyeckue
BEJIMUMHBI: KOJMYECTBO TEIUIOTHl, BHYTPEHHSS DHEPIus, TeMmIepaTypa, ylaeiabHas
TEIUIOEMKOCTh ~ BELIECTBA, yJelbHAas TEIUIOTa IUIABICHMS, YyJElIbHAass TeIuloTa
napooOpa3oBaHMs, yJeJbHas TEIUIOTa CrOPAaHUs TOIUIMBA, KO()(UIMEHT MOoJIe3HOro
JENCTBHUS TEIMJIOBOIO JABUTATENsl; NMPU ONUCAHUM IPABUWIBHO TPAKTOBaTh (PU3MYECKUI
CMBICJI HCTIOJIb3YEMBIX BEIMYUH, UX OOO3HAYECHUS M EAWHUIBI M3MEPEHHs, HAXOIUTb
(GopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMYMHY C JAPYTMMU BEIHMYMHAMH,
BBIYUCIIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,



aQHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS M MPOIECCHI, MCIOJb3ysl OCHOBHBIE
MIOJIO’KEHUSI AaTOMHO-MOJISKYJISIPHOTO YYEHHUSI O CTPOSHUU BEIIECTBA M 3aKOH COXPAHCHUS
SHEPTuH;

pa3ianyaTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (PU3UYECKHX MOJENel CTPOCHHS Ta3oB,
JKUJIKOCTEN U TBEPIBIX TEIN;

MPUBOJIUTH IPUMEPHI MPAKTUYECKOTO HCIONIb30BAHUS (PU3NYECKUX 3HAHUM O TEIIOBBIX
SBIICHUSX;

peliath 3aJadd, HCHOJb3ysl 3aKOH COXpPAaHEHHUS SHEPIMH B TEIUIOBBIX Ipoleccax u
dbopMyiibl, cBs3bIBatOlIMe (GU3UYECKUE BETUUYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEpaTypa,
yIenbHas TETUIOEMKOCTh BEIECTBA, yleiIbHAs TEIUIOTa IUIABJICHHS, YACNbHAas TEIUIOTa
napooOpa3oBaHus, yAelIbHAas TEIUIOTAa CTOPAaHHUS TOIUIMBA, KOA((UIMEHT MOJIE3HOTO
JNEUCTBUS TEIJIOBOTO JBHUTATENs): HA OCHOBE aHajIM3a YCJIOBHS 3aJlaydl 3alHChIBATh
KpaTKOE YCJIOBHE, BBIICIATh (PU3MUYSCKUE BEITHMYMHBI, 3aKOHBI U ()OPMYJIIBI, HEOOXOIUMBIC
JUISL €€ PElIeHHUs, IPOBOJIUTH PAacyeThl U OLICHUBATh PEATbHOCTh MOMYYEHHOTO 3HAUYCHUS
bu3nYeCcKOil BETUYHHBI.

3J1eRTpnqec1me U MAarHUTHbBIC AABJICHUSA
PaCIIO3HaBaTh SJICKTPOMArHUTHBIC ABJICHUA U OOBSACHATH HA OCHOBE HMCIOIINXCA 3HAHUM

OCHOBHBIE CBOMCTBA WJIM YCJIOBUSA HPOTEKAHUS OSTUX SBICHUN: 3JIEKTpU3aLuUs Ted,
B3aMMOJICHCTBHE 3apsAI0B, DEKTPUUECKUI TOK U €ro JIEHCTBUS (TEIIOBOE, XMMHUYECKOE,
MarHMTHOE), B3aMMOJICHCTBHE MArHUTOB, OJJIEKTPOMArHUTHAs WHAYKLHUA, JIeHCTBHE
MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM M HA JBIXKYLIYIOCS 3apsDKCHHYKO 4YacTHILy,
JIEMCTBUE AJIEKTPUUECKOrO IMOJS Ha 3apsKCHHYI0 YacTHILy, 3JIEKTPOMAarHUTHBIE BOJIHBI,
NPSIMOJIMHENHOE pacpoCTpaHEHHE CBETA, OTPAKEHUE U MPEIOMIIEHUE CBETA, TUCIIEPCUs
CBeTa.

COCTaBJISITh CXEMBbI JJIEKTPUUYECKUX LENed C MOCIeA0BaTeNbHBIM M MapayliiebHbIM
COEITMHEHUEM 3JIEMEHTOB, pa3anyas yCJIOBHbIE 0003HAUEHHUS AJIEMEHTOB 3JIEKTPUUECKUX
neneil (MCTOYHUK TOKa, KIII0Y, PE3UCTOP, PEOCTaT, JaMIIOYKa, aMIIEpMETP, BOIBTMETP).
UCIOJIb30BaTh ONTHYECKHE CXEMBI JJIsl IIOCTPOCHUSI U300paKeHUH B IUIOCKOM 3€pKalie U
coOuparoIie JuH3e.

ONMCHIBATh H3Y4YEHHBIE CBOMCTBA TE€JI U DJIEKTPOMArHUTHBIC SBIICHUS, WCIIONb3Ys
(du3nUeckre BETMUMHBL: SJIEKTPUUECKUN 3apsj, cuila TOKa, IEKTPHUUECKOe HaIlpsKEeHHe,
AIIEKTPUYECKOE  CONPOTUBJIEHHME, YAEIbHOE CONPOTUBJIEHHE BeEllecTBa, paboTa
JIEKTPUYECKOTO MOJIsI, MOIIIHOCTh TOKA, JOKYCHOE PACCTOSIHUE M ONITUYECKAs CUJjla JIUH3BI,
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA; MPU ONKUCAHUU BEPHO
TpPakTOBaTh (U3NYECKUN CMBICT MCIOJB3YEMBIX BETUYMH, UX 0003HAYEHMS] U €AUHMIIBI
U3MEPEHUs; HaXOAUTh (OPMYIbI, CBSA3BIBAIOIIME JAaHHYIO (U3WYECKYIO0 BEIUYHUHY C
JPYTMMHU BETUYUHAMU.

AQHAJIN3UPOBATh CBOMICTBA TEJ, AJIEKTPOMATHUTHBIE SBIECHUS U IPOLIECCHI, UCIOJB3YS
(du3nUeckre 3aKOHBI: 3aKOH COXPAaHEHUS SJIEKTPUUECKOT0 3apsiia, 3akoH OMa JuId yJacTka
uenu, 3akoH [[xoyng-JIeHna, 3aKkoH OpsIMOJIMHEMHOTO PacHpOCTPAHEHUs CBETA, 3aKOH
OTpaKeHMsI CBETa, 3aKOH TPEJOMJICHHS CBETa; MpPU 53TOM pa3inyaTh CIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U €T0 MaTEeMaTUYECKOE BhIPAsKEHUE.

NPUBOJIUTH MPHUMEpPHl MPAKTHUYECKOTO HCIOJb30BaHUA (PU3NYECKUX 3HAHUM O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

pelarh 3a/1auu, UCTONb3ys (u3nYecKre 3aKoHbl (3akoH OMa Ui ydacTKa IIeTH, 3aKOH
Jxoyns-JIeHna, 3aKOH NPSAMOJIUHEHNHOIO PacCHpOCTPAaHEHHsI CBETA, 3aKOH OTPAKECHUS



CBETa, 3aKOH MpEJOMJICHHS cBeTa) U (opMyJbl, CBA3bIBAIOLINE (PU3UUECKHE BEITHMUYMHBI
(cunma TOKa, RJIEKTPUYECKOE HAIPSIKEHHE, SJIEKTPUUECKOE CONPOTHUBIIEHUE, YIEIbHOE
COIIPOTHBIICHUE BEILECTBA, paboTa ANEKTPHUUECKOTO IOJIA, MOITHOCTh TOKa, (POKYCHOE
PACCTOSIHUE U ONITUYECKAs CUJIA JIMH3bI, CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJTHBI
M dacTtoTra cBeTa, (opMysnbl pacdyeTa INEKTPUUYECKOTO CONPOTUBIICHHS  IMPHU
MOCJIEI0OBATEIbHOM U MapaJICIbHOM COEIMHEHUU MPOBOJAHHMKOB): Ha OCHOBE aHallM3a
YCIIOBUS 3a/1a4H 3alMChIBATh KPATKOE YCIOBUE, BHIACIATH (PU3NUECKHUE BEIUYUHBI, 3aKOHbI
u GopMyinbl, HEOOXOAHWMBbIE [UIsl €€ pEIIeHHs, MPOBOAMTH pacueThl U OICHUBATH
pealbHOCTb MOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITMUUHBI.

KBanroBble iBJIeHUSA

pacrio3HaBaTh KBAHTOBBIC SIBJIEHUS M OOBSACHATH HAa OCHOBE HUMEIOILMXCS 3HaHUM
OCHOBHBIC CBOWCTBA WM YCIOBHMS IPOTCKAaHUS OTUX SBJICHUN: €CTCCTBCHHAas U
UCKYCCTBEHHAsl paJIiOaKTUBHOCTb, O-, - U Y-U37y4yeHMs], BOSHUKHOBEHHE JIMHEHYATOro
CIIEKTpA U3JIy4YEHUS aTOMA;

ONKCBHIBATh HW3YYEHHBIC KBAHTOBBIC SBJICHUS, HCIONB3YS (U3WYECKHE BEITHMYNHBL:
MaccoBO€ YHCJIO, 3apsI0BO€ YHWCIO, MEPHOA IMoiypacmaja, dHeprus (HOTOHOB; IpH
ONMCAaHUH TPABWIIBHO TPAKTOBATHh (PU3UYECKUN CMBICT HCIOIB3YyEMBIX BEIHYUH, HX
0003HAaYeHMs] U EIUHMIIBI M3MEPEHMsI; HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO
(Gu3MYecKy0 BEJIWYMHY C JAPYTMMM BEJIMYMHAMM, BBIYHCIATH 3HAUYEHHE (PU3NUECKOM
BEJIMYUHBI,

aHaAJIM3UPOBATh KBAHTOBBIE SIBJICHUS, UCTIONb3Ys (PU3HUECKUE 3aKOHBI U ITOCTYJIAThI: 3aKOH
COXPAaHEHUs PHEPIUH, 3aKOH COXPAHEHUs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHECHMs
MacCOBOTO YHCJIA, 3aKOHOMEPHOCTH M3Jy4EHHUs U MOIVIOLIEHUS CBETA aTOMOM, IIPHA 3TOM
pa3auyvaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPAKEHUE;
pa3inyaTh OCHOBHBIC IPU3HAKM IUIAHETAPHOM MOJEIHM aTOMa, HYKIOHHOM MOJENH
aTOMHOTO S/1pa;

NPUBOJIUTH NPUMEPHI MPOSBIECHUS B TMPUPOAEC U MPAKTUYECKOTO HCIIOIb30BAHUS
pPaZvoaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIIBHOTO aHAIN3A.

JJIeMeHTbI ACTPOHOMMH

yKa3blBaTh Ha3BaHUS MIaHeT COJHEYHOM CHUCTEMBI; pa3indaTh OCHOBHBIE NPU3HAKU
CYTOYHOTO BpalleHus 3Be3AHOro HeOa, ABuxkeHust JIyHsl, CoHIA U IJTAHET OTHOCUTENBHO
3BE3N;

[IOHUMATh Pa3In4Ms MEXNY TeIUOLEHTPUYECKON U NF€OLEHTPUYECKOM CUCTEMaMH MUDA.

Buinyckuux Ha bazosom VPOGHE NOJIYHUNT 6O3MOMHCHOCNb HAYHYUIMbCA.

HOHUMAMb U 00BACHAMb YEIOCMHOCMb (DU3UYECKOU MeopulU, pasiuiams cpaHuybl ee
APUMEHUMOCTU U MECO 8 POy OPY2UX (hu3U4ecKux meoputi;

enademsv  npuemamiu  NOCMPOeHUs Meopemudeckux OO0KA3amenbCmes, d MmakKice
NPOCHO3UPOBAHUSL 0COOeHHOCmel NPOMeKaAHUsl PUUYECKUX ABIeHULl U NpoYecco8 Hda
0CHOB€e NONYYEHHbIX MeopPemuideckKux bl80008 U 00KA3AmMenIbCms;

Xapaxkmepu3oeamsv — CUCMEMHYI0  C643b  MedHcO0y OCHOBONONA2AIOWUMU — HAYYHBIMU
HOHAMUAMU: NPOCMPAHCIGBO, 8peMs, Mamepus (eeujecmeo, noue), O8uddceHue, Cu.d,
SHepausi;

8b106UCAMb  2UNOME3bl  HA ~ OCHOBE  3HAHUA ~ OCHOBONOAA2AIOWUX — (DUIUUECKUX
3aKOHOMEpHOCmelU U 3aKOHO8,

CamocmosamenbHo NAAHUPOBAMb U NPOBOOUMb uU3ULEeCKUE IKCNEPUMEHTNbL,



xapakmepuzosamos  2100anbHbIE  NPOOIEMbl,  cmoswue  neped  Yel08eyecmeoM:
9HepeemuuecKue, cblpbesble, IKOL02UUecKue, — U poib QUIUKU 8 peuleHUU IMUux npooiem,
pewams nPpaKkmuKo-opueHmupo8antbie KaueCmaeeHHuvle U pacyemusle uzuiecKue 3a0aiu
¢ 8b100pOM PuU3ULECKOU MOOENU, UCHONb3YSL HECKONbKO PU3U1eCcKUX 3aKOH08 Uil hoOpMyI,
CBA3LIBAIOWUX U3BECMHbIE (DU3UYECKUe GEeNUUUHbL, 6 KOHMEKCme MeHCHPeoMemHblX
cesaszel,

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU USYYEHHBIX MAWUH, npubopos u
MEXHUYECKUX YCMPOUCMS,

00BACHAMD YCI0BUSL NPUMEHEHUS (DU3UUEeCKUX MoOenell npu peueHuu hu3uiecKux 3a0at,
HAXo0ums A0eK8amHyio NpeodiodHCeHHOU 3adade Gu3UUecKylo Mooelb, paspeuiams
npobiemy, KaK Ha OCHO8e UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MemO0008 OYEHKU.

Mexannueckue BJICHUSA
UCNOSIL308AMb 3HAHUS O MEXAHUYECKUX AGAEHUAX 8 NOBCEOHEBHOU HCUZHU 05 0OecneyeHus

beszonachocmu npu oopawjenuu ¢ npubopamu U MexHuyeCKUMu YCmpoucmeamu, Ois
COXpaHeHUst 300P06bs U COOMOOEHUSI HOPM IKOIOSULECKO20 NOBLOCHUSL 8 OKPYJICarowell
cpede; npusoOUMb NpuUMepbl NPAKMUYECKO20 UCNOIb308AHUS (PUBULECKUX 3HAHUL O
MEXAHUYECKUX — ABNeHUsX U UUYeCKUX  3aKOHAX;, Npumepvl  UCHOJb306AHUS
B0300HOBNIAEMBIX UCTOYHUKOS OHEPSUU, IKOIOSULECKUX NOCIeOCMEUll UCCIe008aHUs
KOCMUYECKO20 NPOCMPAHCME,

pazuuams  2panuybl NPUMEHUMOCMU  (PU3UYECKUX 3AKOHO08, NOHUMAMb 6Ceo0Wull
xapaxmep ()yHOAMEeHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUs MEXAHUYECKOU IHePeUll, 3AKOH
COXpAHeHUsi UMNYIbCA, 3AKOH  6CEMUPHO20 — MASOMEHUs) U OSPAHUYEHHOCb
UCNONL308AHUS YACMHBIX 3aKOH06 (3aKoH I yKka, Apxumeoa u op.);

Haxooums a0eK8amHyo npeodloNHCeHHOU 3adade Gu3u4eckyo Mooelb, paspeuianms
npobnemy Kak Ha OCHO8e UMEIWUXCS 3HAHULL NO MeXAHUKe ¢ UCNOAb308aAHUEM
MAMeMamuyecKo2o annapama, max u npu NOMOowiu Memooo8 OYeHKU.

TenaoBble ABJIeHUA
UCNONBL306AMb 3HAHUSA O MENI0EbIX AGNEHUAX 6 NOBCEOHEGHOU HCU3HU 01 obecneyerus

bezonacHocmu npu obpawjeHuu ¢ NpuOOpaAMU U MEXHUUeCKUMU Ycmpoucmeamu, OJis
coxpanenus 300p08bs U COONOOEHUS HOPM IKOJIOSUHECKO20 NOBEOEHUs 8 OKpYIcaloujell
cpede; NpuBOOUMb NpuMepbl IKOI02UYECKUX NOCIe0Cmeull pabomuvl Osuzcamerneti
BHYMPEHHe20 C2OPAaHUsL, MEN0bIX U 2UOPOITIEKMPOCAHYUIL,

paziuuams  2paHuybl NPUMEHUMOCMU  QUUYECKUX 3aKOHO08, NOHUMAMb 6ceodujull
xapakmep @yHOAMEHMANbHBIX UULECKUX 3AKOHO8 (3aKOH COXPAHEeHUs JHepeuu 6
MenJiouIX NPoYeccax) U 02PAHUIeHHOCHb UCNONb30BAHUS YACTIHBIX 3AKOHO8,

HAxXo0ums a0eK8amHylo NpeosloNHCeHHOU 3adaye Qu3udecKyro Mooelb, paspeuams
npobremy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL O MENI08bIX AGNEHUAX C UCNONb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKuU.

3HeKTpl/l‘leCKI/le N MAarHuTHbIC ABJICHUA
UCNONb3068AMb 3HAHUA 00 OJIEKMPOMACHUNIHBIX AB6IEHUAX 6 NOBCEOHEBHOU HCUHU OJIA

obecneuenusi Oeszonacmocmu npu obpawjenuu ¢ npubopamu U - MexHU4ecKumu
ycmpoticmeamu, OJisl COXPAHeHUs. 300p06bi U COONOOEHUS HOPM  IKONOSUHECKO2O
nogeoenuss 8 oKpyscaloujeli cpeoe;, NPUBOOUMb NPUMEPLL GIUAHUSL DNIEKMPOMASHUMHBIX
UBTTYYEHUL HA HCUBbIE OP2AHUBMDYIL;



*  paziuyamev paHuybl NPUMEHUMOCU QUUYECKUX 3AKOHO8, NOHUMAMb BCeoduuUll
xapakmep HyHOAMEeHMANbHBIX 3AKOHO8 (3aKOH COXPAHEeHUs dNeKMPUYecKoeo 3apaoa) u
02PAHUYEHHOCIb UCHOIb308ANUS YACMHBIX 3AKOH08 (3akon OMa 014 yuacmka yenu, 3aKoH
JDicoyna-Jlenya u op.);

*  UCNONB308AMb NpUEMbl NOCMPOEHUs QuuyecKux mooenell, NOUcKa U QOopMyIuposKu
O00KA3amMenbCme  BblOGUHYMbBIX —2UNOme3 U Meopemudeckux 6vl60008 HA OCHOBE
IMAUPUYECKU YCIMAHOBTIEHHBIX (DAKMO8,

®  HAxoO0umov a0eKBAMHYI0 NPEOJIONCEHHOU 3a0aue @OU3UYeCKYI0 MO0elb, pa3peuams
npobremy Kaxk Ha OCHO8e UMEIWUXCS 3HAHUL 00 21eKMPOMACHUMHBIX SIEHUSIX C
UCNONb308AHUEM MAMEMAMUYECKO20 Annapama, max u npu NOMowu Memoo0o8 OYeHKU.

KBanroBble iBJIeHUSA
®  UCNOIL308AMb NOLYUEHHbIE 3HAHUS 8 NOBCEOHEBHOU JHCUZHU NPU 0OpayeHuU ¢ npubopamu

U MEeXHUYeCKUMU YCmpOoOUuCmeamu (C4emuux UOHUUPYIOWUX dacmuy, 0o3umemp), OJs
COXpaHeHust 300pP06bs U COONOOCHUSI HOPM IKOJIO2UYECKO20 NOBEOCHUsl 8 OKPYIcalouell
cpeoe;

®  COOMHOCUMb DHEP2UIO CBA3U AMOMHBIX A0ep ¢ 0edeKmom Maccyl,

*  npueoOUMb NpuMepsbl GIUAHUAL PAOUOAKIUGHBIX UZIVUEHUL HA JHCUBbIE OPSAHUBMDBL,
HOHUMAMb NPUHYUN OeLiCMBUsL 003UMEempPa U paziudams YCl08Us €20 UCNOIb308aHUS,

®  NOHUMAMb 9KONO2UYECKUe NPOONeMbl, GOZHUKAIOWUE NPU UCNONAb308AHUU AMOMHBIX
INEKMPOCMAHYULL, U NYMU peulenus 2Mux npooiem, NepcneKmuebl UCHONb308AHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThbI aCTPOHOMMH
* yKazwviéamev obwue ceoUCMEa U OMAUYUA NAAHEm 3eMHOU ePYNNbl U NAAHeM-CUSAHINO8;

manvix men ConHeyHoU cucmemol U OOILWUX NIAHEM, NOIb308AMbCSL KAPMOU 36€30H020
Heba npu HabIOeHUsAX 36e30H020 Heba,

®  paziuYamv OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36300l C ee MeMNepamypoll,

e pasznuuams 2unome3svl 0 npoucxodicoenuu CoNHeuHOU cucmembsi.

COHEPXAHUE YUYEGHOI'O ITPEJIMETA
10 - 11 KJIACCBI

136 4 3a 1Ba roaa o0y4eHusi (2 4 B HeleJ10)
BBenenue. ®u3uka u puznueckue MeToabl 3ydenus npupoas (1 1)
®usuka — (QyHIaMeHTalbHAs Hayka O TNpupoje. Meroabl HaydHOTO HCCIeI0BaHUS
¢du3nueckux siBieHuil. MoaenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. PU3NUECKUil 3aK0OH
— TpaHUIbl NPUMEHUMOCTH. DPU3NYECKHEe TEOpPUHM U MPUHIUI COOTBeTCTBHs. Ponb u mecTo
¢u3uky B GOpMUPOBAHUN COBPEMEHHOM HAyYHOI KapTUHBI MUPA, B IPAKTHUECKON 1€ATEIbHOCTU
mozieit. dusuxa u Kyibmypa®.
Mexann4yeckue siBJIeHUSA

I'paHnnBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHMKW. BakHellme KWHEMAaTHYeCKUe
XapaKTEpUCTHKU — MEPEMEIIEHNE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJIEIH TEN U ABUKCHU.
BsaunmopeiictBue ten. 3akoHsl BeemupHoro tarorenus, ['yka, cyxoro tpenus. MHepunanpHas
cucTemMa orcyera. 3akoHbl MexaHUMKH HprotoHa. Mmmynbc mMaTepranbHOW TOYKH M CHUCTEMBI.
M3MeHeHHe W COXpaHEHHE HUMIyNbca. Mcnonv3oeanue 3aKOHO8 MeXauuku 07 O0ObACHEeHUs
08UNICEHUSI HeOECHbIX mel U OISl PA36UMUS. KOCMUYECKUX Uccie008anui. MexaHnueckas YyHeprust
CHUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHU4IEeCKOM 3Hepruu. PaboTa chIbI.

Pasnosecue mamepuanvnoii mouku u meepoo2o mena. Yciosus pasnogecus. Momenm
cunvl. Pasnogecue srcuokocmu u 2aza. /leusicenue scuokocmeri u 2azos.



Jlabopamopnwie pabomot

1. MsmepeHnue xECTKOCTU MPY>KUHBI.

2. Usmepenune ko3 Huimenta TpeHUs CKOJIbKCHHUS.

3. HM3yueHue paBHOBECHS TeNl MO IEHCTBUEM HECKOJIBKHUX CHIL

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOIi TeOpHH
MonekynsapHo-kunernueckass — teopust  (MKT)  crpoenuss  BemiectBa u - ee

OKCIIEpUMEHTAIbHBIE  JO0Ka3aTeNbCcTBA. AOCONIOTHAas TeMIeparypa Kak Mepa CpeaHen
KMHETUYECKOW SHEPruM TEIUIOBOTO JBIKEHHUS YaCTHUI[ BellecTBa. Mojelb HAealbHOro rasa.
JlaBiienue raza. YpaBHeHUE COCTOSIHUS UAECAIBHOIO raza. Y paBHenue Menaeneesa—KnamneipoHa.
ArperaTHble COCTOSIHUS BelecTBa. Modenb cmpoeHus sHcuokocmel.

OCHOBBI TEPMOJAMHAMMKH
Buytpennss sneprusi. Pabora u Teruonepenaya Kak CriocoObl M3MEHEHHsI BHYTpPEHHEH
sHepruu. [lepBbiii 3akoH TepMoauHaMUKH. HeoOpaTuMoCTh TEIMIOBBIX MpoIrieccoB. [IpuHIHIBI
JEHCTBUS TEIUIOBBIX MAIlIMH (TIapoBasi TypOWHA, JBUTATEIh BHYTPECHHETO CTOPaHUs, PeaK THBHBIMI
neuratens). KITJI TemioBoi MarmHsI.

Jlabopamopuwie padomot

4. OmnbiTHas poBepka 3akoHa ['eit-JIroccaka.

5. OmnbITHas npoBepka 3akoHa boins-Mapuorra.
OCHOBBI JIEKTPOAMHAMHUKHU

Onektpuueckoe  mose.  3akoH  Kynona.  HampshkeHHOCTP W MOTEHIIMAN
3JeKTpocTaTuueckoro mnoiisA. IIpoBoAHMKH, MOITYNPOBOJHUKM W JuanekTpuku. Konnencarop.
[TocTosiHHBIN 37€KTpUUECKUN TOK. VICTOUHMKHN 31EKTPUYECKOr0 TOKa. DJIEKTpUYecKas Lenb U ee
cocTaBHble yacTH. HampaBieHue u AelcTBUA IIEKTpUYecKOro Toka. KonebaTenbHbI KOHTYP.
DNeKTpOMarHuTHhIE BOJHBI. J[HMara3oHbl JIEKTPOMArHUTHBIX HM3JIYyYECHUH M UX MPaKTUYECKOe
MIPUMEHEHUE.

DneKTpoMarHuTHBIE KoJieOaHus. DJIEKTPOABIKYIAs cuia. 3akoH OMa Jyist TIOJTHOM 1IeTH.
ONEeKTPUYECKUI TOK B TMPOBOAHUKAX, JJEKTPOJUTAX, MOJYIPOBOJHUKAX, Ta3ax U
Bakyyme. Ceepxnposooumocno.

Jlabopamopuvie padomol
6. H3ydenue mocnemoBaTeILHOTO U MAPAJUICTHHOTO COSTMHEHHUI TIPOBOTHIKOB.
7. Wsmepenue D/1C u BHyTpEHHETO COMPOTUBIICHHS HCTOUYHHKA TOKA.

OCHOBBI JIEKTPOAMHAMMKH (MIPOJOJIKEHHE).

NHnykuus mMarHUTHOrO mojis. /lelicTBMe MarHUTHOrO MOJsi Ha MPOBOJHUK C TOKOM M
JBUKYLIYIOCS 3apsbkeHHyro vactuny. Cuia Ammepa u cuna JlopeHna. MarHuTHbele cBOMCTBa
BemecTBa. [[oTok BeKTOpa MarHUTHOM MHAYKIMU. SIBIEHUE AIEKTPOMATHUTHON HHIYKIUU. 3aKOH
AJIEKTPOMArHUTHON WHAYKIMU. OJeKkTpoMarHuTHoe mone. [lepemeHHbii TOK. SIBIEeHue
CaMOMHIYKIUHU. IHIYKTUBHOCTb. DHepeus 31eKmpoMacHUMHO20 NO.

Jlabopamopuwie pabomot

8. HabGmrogenue neiicTBUS MATHUTHOTO TOJIS HA TOK.

9. U3yueHwue SIBICHUS JIEKTPOMArHUTHOW WHYKIIHH.
Kose0anus u BoJIHBI

Mexannyeckue KosieOaHUsS W BOJHBL. AMIUIMTYAA, TIEPHOJ, YacToTa, (asza KoseOaHuid.
[IpeBparieHust sHEPTUM MpH KosedaHUusX. Boinyoicoennvie konrebanus, pezonanc. Ilonepeunsie u
MIPOJIOJIbHBIE BOJIHBI. DHEPIUsl BOJIHBL. MHmepgepenyus u ougpaxyus 6oH. 3ByKOBbIE BOJIHBI.

DNeKTpOMarHuTHHIE KoJeOaHusl. KonebaTenbHbrit KOHTYD. CBoOoIHBIE
AJIIEKTPOMArHUTHBIE KoJIeOaHUsI. BrinyxeHHBIC AJIEKTPOMArHUTHBIC
konebanus. Pezonanc. Ilepemennslii Tok. KoHneHcaTop u KaTymika B I[ENMU NEPEMEHHOTO TOKA.
[TpousBoacTBO, mepenaya W MOTpeOJEHHE 3IEKTPUUYECKOM HSHEpruu. DiIeMEHTapHas TeopHs
Tparcdopmaropa. DNeKTpOMarHuTHOE noJie. Buxpesoe IIEKTPUYECKOE ToJIE.
DIIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. Jnana3oHbl



AIIEKTPOMATHUTHBIX W3IyYEeHUH U MX MPAKTUYECKOe MpuMeHeHue. [IpHHIHMBI paguocBsI3u |
TEJEBUICHUA.
Jlabopamopuwie padomot
10. OnpeneneHune yCKOpeHus CBOOOIHOTO MaJCHUs C TOMOIILI0 MasTHUKA.
OnTtuka
I'eomeTpuueckas ontuka. [IpsmonuneiiHoe pacipocTpaHEeHHE CBETa B OTHOPOIHOMU cpejie.
3aKOHBl OTpa)K€HUS M IpesomyieHus cBeTa. [losHoe BHyTpeHHee oTpaxkeHue. Onruueckue
npubopsl. BoHoBEIE cBolicTBa cBeTa. CkopocTh cBeTa. MHTEepdhepenius ceera. KorepeHTHOCTS.
Hudpakmust cera. llonmspusamus cBera. Jlucmepcust cBera. [IpakThyeckoe MpPUMEHEHHE
3IEKTPOMArHUTHBIX U3TyYCHHM.
Jlabopamopuwie padomot
11. Usmepenue nokazaTelis MPeIOMIICHUS CTEKIIA.
12. OnpeneneHue oNTHYIECKON CHIIBI B (POKYCHOTO PacCTOSHUSL COOMPAFOIICH JIMH3BI.
13. UsmepeHue ATUHBI CBETOBOW BOJIHBI.
14. Habnronenue naTepdepeHnnn u qTudpakiuy CBeTa.
DJieMeHTbI TEOPUH OTHOCUTEIbHOCTH
NuBapuaHnTHOCTh MOIYJISI CKOPOCTH CBeTa B BakyyMme. [IpUHIMI OTHOCHUTEIBHOCTH
OiHmTeHa. CBs3b MacChl U SHEPTHH CBOOOAHOW YacTHUIbI. DHEprus Mmokos. CBs3b MacChl €
SHEPrUeHn.
KBanToBas pusuka
I'umoresa [lnanka o kBantax. @oroaddexr. YpaBuenue DitamreiiHa 11t GoTodddekTa.
®oronsl. ['unoreza ne bpoiins o BOMHOBBIX CBOMCTBax dYactull. KopmycKynspHO-BOTHOBOU
nyanmusMm. Coomnowenue neonpedenennocmu 1Ietizenbepea. IlnanerapHass MOIeNb CTPOCHHS
atoma. OmnbiTel Pezepdopaa. KBanrossie nocrynatel bopa. Mcnyckanue u morioieHHe cBeTa
atomoM. Jlazepsl.
CocTaB U CTpoeHHE aTOMHOTO sijpa. SnepHbie cuibl. JledekT macchl U YHEPTrHs CBSI3U
ATOMHBIX sifiep. Buapl parioakTUBHBIX MPEBPAIICHU aTOMHBIX SIZIEP.
3aKoH paJiMOAaKTHUBHOTO pacrnaja. AnepHsle peakuuu. LlenHas peakuust geneHus saep. u
SHEprusl CBSI3M HYKJIOHOB B sipe. SlnepHas sHepreTuka. /lpumenenue s0epHoli dHepeemuKu.
BnusHue woHM3MpyOmed paguanuid Ha OKUBbIe OpraHu3Mbl. Jlo3a UW3IyudeHus, 3aKOH
PaAMOAaKTUBHOIO pacmaga M €ero CTaTUCTUYECKMM XapakTep. OJEeMEHTapHbIe YaCTHUIIBI.
DyHIaMeHTalbHbIE B3aUMOICHCTBUSI.
Jlabopamopuwie pabomot
15. M3yueHne TpeKOB 3apspKEHHBIX YacTHI] 110 TOTOBBIM (oTorpadusm
Crtpoenne BcesieHHoit
CoBpeMeHHbIE TPEACTABICHUS O NPOUCXOXKJIEHUH U 3Boitouuu ConHIa M 3BE3.
Crpoenue comHevyHoi cuctembl. Cucrema «3emisa — Jlynay. O6mue cenenus o Comuie (BU B
TEJIECKOII, BpallleHHE, pa3MepPbl, Macca, CBETUMOCTb, TEMIIEpPATypa COJIHIIA U COCTOSIHUE BEIECTBA
B HEM, XUMHYECKHIl coctaB). VcTouHMKM »HepruM U BHyTpeHHee cTpoeHue ConHua.
Knaccudukanus 3Be3a. 3Be3Abpl U UCTOUHUKH MX dHepruu. Ousmdeckast mpupoja 3e3d. Hama
[NamakTuka (cocraB, cTpoeHue, NBIKEHHE 3Be3/ B [ aslakTike u ee Bpamenue). [Ipoucxoxaenue
Y HBOJIIOLMS TAJIAKTUK U 3Be3]1. [IpencraBienne o cTpoeHuu U 3BooLMU BeenenHoi.

! KprMGOM evloesien mamepuaii, He 6blHOCﬂmudCﬂ Ha umocoeyro ammecmayuio.

Peseps. 3Havyenne pu3nKu AJ1s1 HOHUMAHUS MHPA
1 Pa3BUTHA NPOU3BOANTEIBHBIX clJI (1 1)
Enunas ¢usuueckas kaptuHa Mupa. DyHIameHTallbHble B3auMojeicTBus. dusmka u
Hay4yHO-TEXHHMUECKas peBoironus. OU3nka u KyJapTypa.



TEMATHYECKOE INTAHUPOBAHUE

10 ximacc
KosmuecrBo | KosmmuecrBo JlabopaTopHble
4acoB 10 yacoB 1o | KoHTpoJsbHBIE padoThbI
Ne Pasznen . N
aBTOPCKOi padoueii padoThI aBTOpCKAasn
nporpamMme | mporpaMmme /pabouas
1. | Benenune. ®usuka u
(bU3HYECKHE METO/IbI 1 1 0 0
W3YYCHUS TTPUPOJIBI
2. | Mexanuka 27 26 2 5/3
Kunemaruka 6 9 1 1/0
JluHamuka 9 9 212
3aKOHBI COXpaHCHUS 7 7 1 1/0
B MEXaHHKE.
CraTuka. 5 1 1/1
I'uppomexanuka
3. | MoJjiekyasipHo-
KHHeTHYecKast 10 13 1 1/2
Teopus
4. | OcHOBBI 7 7 0/0
TEPMOJIMHAMUKHI
5. | OcHoOBBI 16 21 1 212
3JIeKTPOIAHHAMHKH 6 9 1 2
DNEeKTpOCTaTHKA 6 8
3aKOHEBI 4 5 TECT
IMOCTOSHHOT'O TOKa
Tok B pa3nu4HbBIX
cpemax
6. | Pe3epB 7 0
Hror 68 68 4+T1ecT 8/7
TEMATUYECKUWM IVIAH
11 xmacc
Koanuect
Koauuecr
BOHACOB | b6 wacos JlabopaTopH
1o no KoHTposbH | BbI€ padoTHhI
Ne Paznen aBTOPCKO .
i paboueii asi padora aBTOpCKAas
nporpamMmm /padouas
nporpamMm e
e
1. | OcHOBBI 2JIEKTPOIUHAMHUKH
(mpoposkenue) 9 10 1 2
MarauTtHoOe I10JIe
DneKTpoMarHuTHasi MHAYKIIHS 5 5 1/1
4 5 1/1
2. | Kosedoanust M BOJIHBI 15 15 1 1




MexaHndeckue KoieOaHus 3 3 1/1
ONeKTpOMarHuTHbHIE ) S)
KOJIeOaHHS U BOJTHBI
MexaHn4YecKre BOJIHBI 3 3
DNEeKTPOMArHUTHBIC BOJHBI 4 4

3. | OnTtuka 13 14 4
['eomerpuyeckas u BOJTHOBAs 11 12 3/4
OIITHKA
N3nydyeHue u CieKTpsl 2 2

4. | OcHOBBI cIeIHAIBHOM 3 3 0/0
TEOPHUH OTHOCHTEJbHOCTH

5. | KBanrToBas ¢pusuka 17 17 3/1
CBeToBbIE KBaHTbI 5 5
AToMHas pu3mrKa 3 3 2/0
dusrka aTOMHOTO sijIpa 7 7 1/1
DJIeMEeHTapHbIE YaCTULIbI 2 2

6. | Ctpoenne BeenenHoii 5 5 1/0

7. | loBTOpeHune 3 3

8. | Pe3epn 3 1
Uroro 68 68 8




