[Tpunoxenue

K OCHOBHOM 00pa3oBaTeIbHOM porpamme
CpeaHero oo01ero oopazoBaHus

PABOYAS ITPOI'PAMMA
no ®U3HUKE

s 10-11 kiaacca

(0a30BbIIl VPOBEHB, 2 Yyaca B HEAECIIO)

Cpok peanu3anuu — 2 roja



IMosicuuTeIBLHAS 3aIMCKA

Hacrosimas nmporpaMma npeHa3Ha4yeHa sl 00y4eHus: Pu3uKe Ha 0a30BOM YPOBHE YUAIIUXCSI

10-11 xiaccoB 00111€00pa30BaTENBHBIX YIPEKICHUH.
[Tporpamma cocraBiieHa Ha OCHOBE CJICIYIOIIUX JOKYMECHTOB:
1.®enepanbuoro 3akona «O6 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roga 273

®3 (¢ u3Mm. u zom., BCTyI. B cuiny ¢ 13.07.2021).
2.®DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEeTHEro 00IIero 0opa3oBaHus

(yrBepkaeH Munobprayku Poccun ot 17.05.2012 Ne 413 (pen. ot 11.12.2020).
3. [IpumepHOIT OCHOBHOM 00pa30BaTEILHOM MPOTrPAMMBI CPEIHETO 001Iero oopa3zoBanus (ogo0peHa
pemieHueM (denepanibHOr0 y4eOHO-METOJIUYECKOTO0 OOBEAMHEHHS 110 OO0IIeMy OOpa30BaHHIO
(mporoxon ot 28 uronst 2016 1. Ne 2/16-3).
4. Asropckoii mporpammbl «lIporpammer st 001ieoOpa3oBaTenbHBIX yupekacHul «Dusukay
[Tpenmernas nunus yueOHukoB cepun «Kmaccmueckuit kype» 10-11 ./ coct. A. B. llaranuna —
M.: Ilpocsemienue, 2018

IIpu peanu3anuu nporpaMmMsl yYUThIBaeTCsl pado4asi NPOrpaMMa BOCIIMTAHUS LIKOJIbI:

B npouiecce opranuzanuu yueOHOM JESTENBHOCTH HAa YPOKE YUUTENb 00€CIIeUUBAET:

- AHALIUUPOBAHUE U MOJJEPIKKY UCCIIEI0BATEIbCKON AEATEIbHOCTU IKOJbHUKOB;

- YCTaHOBJICHHWE OBEPUTEIBHBIX OTHOLICHUH MEXIY YYUTEIEM M YYCHHKAaMH, CIIOCOOCTBYIOIIMX

MO3UTUBHOMY BOCHIPHUATHIO Yy4yalllUMHUCS TpeOOBaHUI U Mpochd y4MTEeNs, aKTHUBM3ALMHU HX

IM03HABATEILHOM JCSITEIIFHOCTH,

- MoOYXJIeHHE LIKOJbHUKOB COOJIOAATh Ha YPOKE OOLICTIPUHSTHIE HOPMBI IOBEIEHUs, MpaBuiia

OOIIEHUS CO CTapIIMMHU (YUUTEISIMUA) M CBEPCTHUKAMH (IIIKOJIHHUKAMH);

-IPUBJICYCHNE BHUMAHUS IIKOJbHUKOB K IICHHOCTHOMY ACIEKTY M3y4aeMbIX Ha YPOKE SBIJICHUH,

opranuzanysi paboThl IeTei ¢ COMUaIbHO 3HAYMMOH HMH(pOpMaimeir — 00CyXIaTh, BBICKa3bIBATh

MHEHHUE;

- HCIOJIb30BaHHWE BOCIUTATENIBHBIX BO3MOXKHOCTEW cOJEepKaHUs Y4eOHOTO MpeaMeTra uepes

JEMOHCTPALMIO JAETSAM IPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO IIOBENEHUS, IPOSIBICHUS

YeJI0BEKOII00Us U J0OpOCEPICUHOCTH;

- IpUMEHEHHE Ha YpPOKax HWHTEPaKTUBHBIX ()OpM palbOThl: MHTEIUIEKTyaJbHbIE UIPBI, IUCKYCCHUH,

paboThI B apax u Jp.;

- opraHusanys medcTBa MOTUBUPOBAHHBIX M 3PYJUPOBAHHBIX YYAIIUXCS HAJl UX HEYCIEBAIOIUMHU

OJIHOKJIACCHUKaMH;

- HCIIOJIb30BAaHHE COBPEMEHHBIX MH(OPMAIMOHHO — KOMMYHHUKalMOHHbIX TexHonoruih (MKT) u

nuctaHunoHHbIX («SKmacey, POII) Bo3MokHOCTEH, Tpe1ocTaBisgeMbIX ceThio HTEpHET.

N3yuyenne (pM3MKH Ha CTylmeHHM cpelHero o0umero o0pa3oBaHHMsl HANPABJIEHO Ha
AOCTHKEHHE CIeIYIOUINX L eJIei:

e OCBOeHMe 3HAHMIi 0 (yHIaMEHTAIbHBIX (PU3NUECKUX 3aKOHAX U MPUHLHUIIAX, JIEKAIIUX B OCHOBE
COBpPEMEHHOW (u3nyeckoi KapTUHBI MHUpa; Haubojee BaXXKHBIX OTKPBITUAX B 00JacTu
(bu3MKH, OKa3aBIINX ONpeEesollee BIUIHNE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTMH; METO1aX
HAy4YHOTO ITO3HaHUs IPUPOJIBI;

e OBJIaJleHHMe YMEHUSIMU IPOBOJUTH HAONIOJEHHUS, TUIAHUPOBATH U BBIMOJIHITH SKCIIEPUMEHTHI,
BBIJIBUTaTh TUIIOTE3bI U CTPOUTH MOJIENU, IPUMEHATH MOJTy4YE€HHbIE 3HAHUA 10 (HU3MKe IS
O0OBSCHEHHS Pa3HOOOPA3HBIX (M3UYECKUX SBICHHH W CBOWCTB BEIIECTB; MPAKTUUYECKOTO
MCIOJIb30BaHUS (PU3NUECKUX 3HAHUM;

e pa3BHUTHE MO3HABATEJbHbIX HHTEPECOB, HHTE/LUIEKTYAIbHbIX U TBOPYECKHUX CIIOCOOHOCTEl B
nporecce MPUOOPETeHHUS 3HAHUM W YMEHMHA 1O (PU3UKE C UCIOJIb30BAHUEM DPA3JIMYHBIX
HUCTOYHUKOB HWHGOpMaIlMU, B TOM UYHCJIE CPEACTB COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH; (OPMHpPOBaHNWE YMEHHUH OLIEHUBATh JOCTOBEPHOCTb €CTECTBEHHOHAYYHOU
nH(popManuu;

e BOCIHHTaHHMe YOCKICHHOCTH B BO3MOXKHOCTH ITO3HAHMS 3aKOHOB MPHUPOJBI; HCIIOIb30BAHUS
JOCTHKEHUM (M3MKKM Ha Ojaro pasBUTHs 4EJIOBEYECKON LMBUIM3ALMHU; HEOOXOAMMOCTH



COTPY/JIHMYECTBA B MPOIIECCE COBMECTHOTO BBIMOIHEHUS 3a/1a4, YBAXKUTEIHLHOTO OTHOILLIECHUS
K MHEHHMIO ONMOHEHTa MpH OOCYKIEHUH MpOoOJieM eCTECTBEHHOHAYYHOI'O COJAEpIKaHMUS;
TOTOBHOCTH K MOPaJIbHO-3TUYECKON OLICHKE UCII0JIb30BAHUSI HAYYHBIX JOCTUXKEHUM, 4yBCTBA
OTBETCTBEHHOCTH 3a 3aIlUTy OKPYXKAIOIIeH Cpe/ibl;

e HCHOJIb30BaHUE NMPUOOPETEHHBIX 3HAHHMI W yYMEHHWHl I pEHICHUS MPAKTUYECKUX 3ajad
MOBCETHEBHOM JKU3HH, 00ecriedeHnst 0€30aCHOCTH COOCTBEHHOM KU3HU.

JlaHHbBIe 1eJIN peau3yIoTcs Yepe3 pelieHue cIeayommX 3a1a4:

B no3HaBaTebHOM AeATEJLHOCTH .
®  HCMOJIb30BAHME JIJIsl TO3HAHUS OKPYKAIOIIET0 MUPa Pa3IMUHbIX €CTECTBEHHOHAYYHbBIX METOJIOB:
Ha0II0IcHUE, U3MEPEHNE, IKCIIEPUMEHT, MOICITHPOBAHHUE;
e (QopmupoBaHue YMEHUH pa3nuyaTh (PAKThI, THIIOTE3bI, IPUYUHBI, CICICTBUS, JOKA3aTEIbCTBRA,
3aKOHbI, TCOPHUH;
®  OBJIAJICHUE AJIEKBATHBIMHU CIIOCOOAMU PEIICHUSI TEOPETHUECKUX M SKCIIEPUMEHTAIBHBIX 33]1a4;
e npuoOpPETCHHE OMbITa BBABIKCHUS THIIOTE3 Ui OOBSICHCHHS HW3BECTHBIX (DaKTOB U
SKCIEPUMEHTAIBbHON TPOBEPKH BBIIBUTAEMBIX THUIIOTES.
HNupopManmoHHO-KOMMYHHMKATUBHASA AeATEJIbHOCTD:
O  BJAJICHHE MOHOJOTMYECKOW U AMaIorndyeckoi peubto. CoCOOHOCTh MOHUMATh TOUKY 3pEHUs
coOeceHUKa M TIPU3HABAThH IIPaBO HA HHOEC MHCHUC;
O  HCIIOJb30BAaHHUE I PEUICHUS MO3HABATEIbHBIX M KOMMYHHMKATHBHBIX 3aJa4 pPa3JnYHbIX
HMCTOYHUKOB WH(OpMaIuy.

PeduiekcuBHas 1eATEJILHOCTD:

o BJIAICHUC HABbIKAMH KOHTPOJIA U OLCHKH cBoci ACATCIIbHOCTH, YMCHUCM IIPCABUICTDH
BO3MOJXKHBIC PE3YJIbTAThl CBOUX JEUCTBUIL:
L4 opraHu3anusa y‘I€6HOﬁ ACATCIIBHOCTHU: ITOCTAHOBKA LICJIN, INITAHUPOBAHUE, OMIPEACIICHUC

OINITUMAJIBHOTO COOTHOMICHUA LEJIN U CPCIACTB.

CornacHo MIKOJIbHOMY Y4eOHOMY IUIaHy Ha u3ydenue ¢pusuku 10 knacca orBoautcs 68 yacos
UIst 0011e00pa3oBaTEIHLHOTO Kilacca.

CornacHo MIKOJIBHOMY YUeOHOMY IUIaHy Ha u3ydeHue ¢pusuku 11 knacca orBoautcs 66 yacos
UIsl 0011e00pa3oBaTEIHLHOTO Kilacca.

annaa npocpamma u yuedOHO-MemoOuuecKuil KOMNAEKm TIOJHOCTBIO OTBEYAIOT
TpeOOBAaHUSAM BpPEMEHH, OCOOCHHOCTSM (OPMHPOBAHUS JIMYHOCTHBIX, MEXKIIPEIMETHBIX |
NPEIMETHBIX PpEe3yJbTaToOB, MPENONPEAEIAIOINX YCIemHOe OOydeHHe B OCHOBHOM INIKOJIE.
[IpenycMaTpuBaOT HCIOJIB30BAaHUE TIEAArOTHUECKUX TEXHOJIOTHH, pa3BUBAIOMIMX IPOIIECC
(bopMHpOBaHUS YHUBEPCATBHBIX YUEOHBIX IEHCTBHM, CHOPMUPOBAHHBIX B HAYAJIBHOH IIKOJI€E. Takum
o0pasom, mporpamMma peaan3yeT MPUHIIAIT HETPEPHIBHOTO 00pa30BaHMUS.

['maBHOM O0COOEHHOCTH MPOTPAMMBI 3aKJIHOYAETCS B TOM, YTO OOBEAMHEHBl MEXaHUUECKUE U
AIIEKTPOMArHUTHBIE KOJICOAHUST W BOJHBI. B pe3ynbrare obierdaercss u3ydeHHe IepBOro pasferna
«MexaHuKa» M JEMOHCTPUpPYETCS €Ile OJMH acleKT eIuHCTBa mnpupoxabl. IIporpamma umeer
YHHUBEPCAILHBINA XapakTep, T.K. MOXKET OBITh MCIOJIb30BaHA TPU TOCTPOCHUHU TIpoIiecca 00yJIeHHUs
¢bu3nKe npu IBYX U IMATUYACOBOM MPETOAaBaHUH, TO €CTh IIPH peasin3alui 6a30BOro U Npo(uiIbHOTO
YPOBHEW cTaHIapTa

Pabouas mporpamma mnpenycMaTrpuBaeT H3yu€HHE IPEAMETHBIX TeM O00pa30BaTEIbHOIO
CTaHIapTa, pacupeielieHHe y4eOHBIX YacoB IO pa3ienaM Kypca U TpeAroiaraet
MOCTIeIOBATEIbHOCTh M3YYEHHUS PA3/eNoB (U3UKU C YYETOM MEXIIPEIMETHBIX CBS3eH, JIOTUKU
y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH yYalluxcs, ONpenensieT MUHHMAaJIbHBI HaOop
OTBITOB, JIEMOHCTPUPYEMBIX YUYUTENeM B KJlacce, Ja0OpaTOpHBIX M MPaKTHYECKUX padorT,
BBITTOJTHSIEMBIX YYAI[MUCSL.



OO0yuenne ¢usuke ocymecTBisiercs mo yaeOnukam [. S Msxumes, b.b. Byxosues, H.H.
Conkwuit. «®usuka 10,11». B 3tux ydeOHUMKaX y4dTeHBI TpeOoBaHUS (eAepalbHOIO0 KOMIIOHEHTA
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa O0IIEro 00pa3oBaHMUS.

VYyebHOo-MaTepuanpHas 0aza kKaOWHeTa (PU3MKH IOJTHOCTBIO OOEcrieueHa JIabopaTOPHBIM,
JIEeMOHCTPALMOHHBIM 000pynoBanueM u cooTBeTcTByeT CanlluH.

Penrenne OCHOBHBIX y4eOHO-BOCIMTATEIBHBIX 3ajad JIOCTUTAETCS Ha ypOKax COYCTaHHEM
pazHooOpa3HbBIX (HOpM M METOAOB OO0y4deHHs. bosblioe 3HAYCHHE MPUAACTCS OpTraHU3aAlNuN
CaMOCTOSITEIILHOW Pa0OThI yUYAIIUXCS: MOBTOPEHUIO U 3aKPEILICHHIO OCHOBHOT'O TEOPETUYECKOTO
MaTepuaia; BbIIOJIHEHUIO (POHTANBHBIX Ja0OpAaTOPHBIX PpabOT; HW3YYEHUIO HEKOTOPBIX
MPAKTUYECKUX MPUIOKECHUH (DU3UKH, KOTJ]a TEOPHS BOIIPOCA y)KE YCBOCHA; IPUMECHEHUIO 3HAHU B
nporecce peieHus 3a1a4; 0000MEHHIO U CHCTEMAaTH3aluy 3HAaHHH.

VYnensiercss BHUMaHue (HOPMUPOBAHHIO YMEHHI W HABBIKOB OpPTaHU3AIlMHM YYEOHOTO Tpya
ydammxcs, paboTe ydyammxcsi ¢ KHHTOW: CIPAaBOYHOU ymTeparypol, yueonukom. [Ipu paborte ¢
yueOHUKOM (hopMHUpyeTCST YMEHHE BBIJICIATh B TEKCT€ OCHOBHOHM Marepuall, BUACTh M TIOHUMATh
JIOTHYECKUE CBSA3H BHYTPH MaTepuaa, OObICHATh H3y4aeMbIe SIBJICHUS U IIPOLIECCHI.

Jannan pabouas npozpamma moxcem Ovlmb pPeanu306aHa  NPU  UCHOIb306AHUU
TPaIUIIMOHHON TEXHOJIOTHH O0YYEHHS, a TAKXKE JIEMEHTOB JIPYTHX COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH, IEPEIOBBIX (POPM M METOOB OOYYCHUS, TAKUX KaK MPOOIEMHBINA METOI, pa3BUBAIOIICEe
o0y4eHHe, TECTOBBIH KOHTPOJIb 3HAHUK W Jp. B 3aBUCHMOCTH OT CKJIOHHOCTEH, MOTpEeOHOCTEH,
BO3MOYKHOCTEH U CIIOCOOHOCTEH Kiacca.

OcHoséHbiMu hopmamu KOHmMPONA u OWeHKu IOCTIDKEHUS IUIAHUPYEMBIX pe3yJIbTaToB
OoOy4YeHHs SBIISIOTCS: YCTHBIH OINpPOC, TECTUPOBAHHE, 3aJaHUs CO CBOOOJHBIM OTBETOM,
CaMOCTOSITENIbHBIC PAa0OTHI, KOHTPOJIbHBIE PAOOTHI, TBOPYECKHE 3aJlaHUs, IEPEBOJI TEKCTOBOM
uHpopmauu B rpaduyecKyro (CXeMbl, IUarpaMMbl, PUCYHKH, TAOIUIIbI), MUHH-TIPOCKTHI.

Peanuzayua npozpammel obecneuugaemcs ¢ nomoujpio PeneparbHOrO rocy1apCTBEHHOTO
00pa3oBaTeNBHOIO CTaHAapTa OCHOBHOT'O 00111ero 00pa3oBaHusi, aBTOPCKON yueOHOM porpaMMsl IO
¢usuke ana ocHoBHoM mikosbl JlanromeHnkoBa B.C. u Kopmynosa O.B., ob6ecneuena YMK no
¢usuke qia 10-11 kimaccoB, KOMIUIEKTa pPa3JaTOYHBIX MAaTEpUAIOB, AUJAKTHUECKUX KapTOUyeK
3a/IaHlM, JUIAKTHYECKUX MaTepuanoB, TectoB, JOP. Texnuuecku oHa TpeOyeT HCIOIB30BAHMS
KOMIIbIOTEPA, FKPaHa U MIPOEKTOpA.

Kpr 3aeepuiaemcsa umo206bim mecmom, COCTaBJICHHBIM COTIJIACHO Tpe6OBaHI/I$IM YPOBHIO
MMOATOTOBKHU BBIITYCKHHUKOB OCHOBHOM IIKOJIBI

IInanupyemsble pe3yJibTaThl 0CBOEHHSA
yueOHOro npeamera «®@uznka»

BbinyCKHUK Hay4uTCH:

e coOmojaTh mpaBuia OE30MACHOCTH M OXpaHbl Tpyda Npu paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYIOBaHUEM;

® TIOHUMATh CMBICI OCHOBHBIX (DM3MUYECKMX TEPMHHOB: (U3NYECKOE Telo, (pu3mueckoe
SIBIICHHE, (PU3NYECKasi BEININHA, CTUHHUIIB H3MEPECHUS;

® Ppacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUThH NMPH NOMOIIM (PU3MUECKHX METOJIOB;
aHAJIM3UPOBATh OTJIEJIbHBIE ATAIlbl MPOBEACHUS HCCIENIOBAHUNA M MHTEPIPETUPOBATH PE3YIbTATHI
HaOJIIOIEHUI U OIBLITOB;

® CTaBUTh ONBITHI MO UCCIEAOBAHUIO (PU3MUECKUX SBICHUN WM (PU3MUYECKHX CBONCTB TeI
0€e3 HCIOJIb30BaHUs MPSAMBIX U3MEPEHUH; MpH 3TOM (QOpMYIUpPOBaTh MpodieMy/3agady yueOHOro
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY U3 MPEUIOKEHHOr0 OO0OpYJOBaHUS; MPOBOJUTH OINBIT U
(GbopMynHpOBaTh BBIBOJIBI.



[Tpumeuanue. Ilpu mpoBeneHUH ucCleAOBaHUS (U3NYECKUX SIBJICHUNH H3MEpHUTEIbHBIC
pHUOOPBI NCIOIB3YIOTCS JIMILIb KAK JaTYUKH U3MEPEHHs (PU3UUECKUX BEJIMYMH. 3aMUCH IIOKAa3aHUI
IPSIMBIX U3MEPEHUI B 9TOM Clly4ae He TpeOyercs.

® [IOHUMATh POJIb HIKCIIEPUMEHTA B [1OJIyY€HUH Hay4yHOH MH(OpManuuy;

® TIPOBOJMTH MpPSIMbIC U3MEPEHUs (PU3NUECKUX BEIHMUMH: BPEMs, pacCCTOSIHHE, Macca Tena,
o0beM, cuila, TeMIIepaTypa, aTMoc(hepHOEe AaBICHUE, BIAXHOCTh BO3/lyXa, HANIPSDKCHUE, CUJIA TOKA;
IPU 3TOM BBIOMpATh ONTUMAIbHBIM CIIOCOO M3MEPEHUs M MCIOJb30BaTh IPOCTEHUIIME METOIbI
OLICHKHU ITOTPEIHOCTEN U3MEPEHUM.

® [POBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (U3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
IPSIMBIX U3MEPEHUIA: TIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCUPOBATh PE3Y/IbTAThl OIYy4EHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUAE TaOIHIl U TpadUKOB, eNaTh BHIBOJBI IO pe3yIbTaTaM
UCCIICIOBAHMS;

® TIPOBOJHUTH KOCBEHHBbIC U3MEPEHUS (PU3MUECKUX BEIWYHMH: MIPU BBITOJHEHUN U3MEPEHUI
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, CIEAysl TPENI0KECHHOW WHCTPYKIMH, BBIYUCISATH
3HAYEHUE BEIMYMHBI M aHAJIW3UPOBATh IOJYYCHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM TOYHOCTH
U3MEPEHMUI;

® AHAIM3UPOBATh CHUTyallUH IPAKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, Y3HaBaTb B HUX
IPOSIBIICHUE U3YYEHHBIX (PM3UUECKUX SIBICHUH WINM 3aKOHOMEPHOCTEH U NMPUMEHATh UMEIOIINECs
3HAHUA JUI UX OObSICHEHUS;

® [IOHUMAaTh NPUHIMIBI JEHCTBUSA MALIUH, IPUOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBHUS
ux 0€301aCHOT0 MCII0JIb30BaHMsI B TOBCEHEBHOM KU3HU;

® JCIOJB30BaTh NPU BBINOJIHEHUH Y4YEOHBIX 3a/ad HAYYHO-IOMYJISIPHYIO JINTEpAaTypy O
(bU3NYeCKUX SIBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbINYCKHUK NOJYYUT BO3MOKHOCTh HAYYHThCS:

® OCO3HaBaTh IIEHHOCTb HAYYHbIX HCCIEIOBaHUH, poOJb (QHU3UKH B paCHIMPEHHH
MIpe/ICTaBICHUI 00 OKpY KaloLIeM MUPE U €€ BKJIaJ] B YJIy4IlIeHHE KauecTBa KU3HH;

® JCIIOJIB30BaTh MPHUEMBI MOCTPOCHUS (PU3MUECKUX MoJelneil, moucka u (GpopMyIHpPOBKH
JIOKa3aTeJIbCTB  BBIJBUHYTHIX TUIIOTE3 M TEOPETUUYECKUX BBIBOJOB HAa OCHOBE JMIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® CpaBHHMBATh TOYHOCTh U3MEPEHUS (PU3NUYECKUX BEIMYMH MO BEIUYMHE UX OTHOCUTEIBHOM
MOTPEIIHOCTH IIPH MPOBENECHNUN NPSIMBIX U3MEPEHUN;

® CaMOCTOSITEIbHO MPOBOAMTH KOCBEHHbIE H3MEpPEHUS U HCCIENOBaHUS (PU3MUECKHUX
BEJIMYMH C MCMOJIb30BAaHUEM PA3IUYHBIX CIIOCOOOB M3MEpeHUs (PU3MUECKUX BEJIMYUH, BHIOUPAThH
CpeACTBa U3MEPEHHsI C Y4ETOM He0OX0ANMOM TOUHOCTH N3MEpEHNH, 000CHOBBIBAThH BHIOOD crioco0a
U3MEpEeHUs, aJIeKBaTHOIO MOCTaBJICHHON 3a/ladye, MPOBOAUTH OLEHKY JIOCTOBEPHOCTU MOJyYEHHBIX
pE3YJIBTATOB;

e BOCIpUHUMATh HUHGOPMALUI0O (QUINYECKOTO COAEpKAHMS B HAYyYHO-TIOMYJISPHOU
JUTepaType W CpeACTBaX MaccoBOM HMHGOpMAlUU, KPUTHYECKH OLIEHHWBATH IOJTYYEHHYIO
nH(pOpMaIINIO, aHATM3UPYS €€ Co/Iep KaHue U JaHHbIe 00 HCTOUYHUKE UH(OpMAaIIIH;

e C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS O PU3NYECKUX SIBICHUAX Ha
OCHOBE HECKOJIbKMX HCTOYHUKOB HH(GOpMAIlMU, COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTAlUEH,
YUUTBIBAsI OCOOCHHOCTH ayTUTOPUU CBEPCTHHUKOB.

MexaHuvyeckue ABJIECHUS
BbinyCKHUK Hay4uTCH:
® pAclo3HaBaTh MEXaHHYECKHUE SIBIICHUS U OOBSCHATH HAa OCHOBE HUMEIOIIMXCS 3HAHUN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHSI MPOTEKAHUS ATHUX SIBIICHUI: PAaBHOMEPHOE M HEPABHOMEPHOE
JBU)KEHUE, PABHOMEPHOE M PABHOYCKOPEHHOE IMPAMOJHUHENHOE JIBUKEHHUE, OTHOCUTEIBHOCTH
MEXaHWYECKOTO JIBM)KCHUS, CBOOOJHOE MaJCHHE TEJ, PaBHOMEPHOE IBIIKCHHE IO OKPY>KHOCTH,
WHEpIIMS, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE ABWKECHHE, Nepefadya JaBJICHUS TBEPIbIMHU TEJIaMHu,



KHUJIKOCTSIMU U Ta3aMH, aTMoc(epHOe 1aBJIeHNE, TUIaBaHUE Tell, pPABHOBECHE TBEP/IBIX Tell, UMEIOIINX
3aKPEIUICHHYIO OCh BpallleHUs, KoJeOaTeIbHOE JBMKEHNE, PE30HAHC, BOJIHOBOE JIBI)KCHHE (3BYK);

® OIMCHIBATh M3YUYCHHBIC CBOWCTBA TEJl U MEXAaHUYECKHE SIBIICHUS, UCIIONIB3YS (hU3NYECKHE
BEJIMYMHBI: ITyTh, [IEPEMELIIEHUE, CKOPOCTb, YCKOPEHHE, IIEpHo/]] 00OpallieH s, Macca Tela, INIOTHOCTh
BElIeCTBa, cuja (Cuja TSKECTH, Cuja YIPYroCTH, CWJIa TPEHMs), JaBICHHUE, HUMIIYJbC Tela,
KMHETHYEeCKasi SHEpIUs, IOTEHLMAJIbHAS SHEPIHsl, MEXaHWYecKasl paboTa, MEXaHU4eCKasi MOIHOCTb,
KIIJ npu coBepiiennu pabOThI C UCIIOJIB30BAHUEM IIPOCTOIO0 MEXaHU3Ma, CUjla TPEHMSI, aMIUIMTY/a,
[epUoJl U 4acToTa KosieOaHWH, AJMHA BOJHBI M CKOPOCTb €€ PaclpOCTpaHEHMs]; MPU ONUCAHUU
MPAaBUJIBHO TPAKTOBATHh (PU3NUECKUN CMBICI MCIIOIB3YEMbIX BEIIMYMH, UX 0003HAYCHHS M €IUHUIIBI
U3MEPEHUs, HaXOAWUTh (OPMYJIbI, CBS3bIBAIOIIME JAaHHYK (QU3UYECKYI0 BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HaYCHUE (PU3NUECKOI BETMUNHBL;

® AHWIN3MPOBATh CBOMCTBA TEJI, MEXAHWYECKUE SBICHUS U IIPOLIECCHI, HCIOIb3Ys
¢u3nyeckue 3aKOHBI: 3aKOH COXPAHEHHMs HSHEPIUH, 3aKOH BCEMHUPHOIO TSATOTEHUS, HPUHIUI
CYNEpHo3ULIMU cuil (HaxoxkaeHue paBHoaencTBytouie cuisl), I, II u Il 3akonsl HetoToHa, 3akoH
COXPaHEHHs MMILyJbca, 3aKOoH ['yka, 3akoH Ilackans, 3akoH Apxumena; IIpy 3TOM pPas3iIvyaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BBIPAKECHUE;

® pasaMyaTh OCHOBHBIEC IPU3HAKU U3YUEHHBIX (PU3MYECKUX MOJieNeil: MaTepuanbHas ToUKa,
MHEpLHaIbHas CUCTEMA OTCUETA;

e pelaTh 33/Ja4Yd, UCIOJIb3YS (PU3NYECKUE 3aKOHbI (3aKOH COXPAHEHMs DHEPIHM, 3aKOH
BCEMHUPHOI'O TAroreHus, npuHuoun cynepnosunuu cwi, I, II m III 3akonsl Herorona, 3akoH
COXpaHEeHMs UMITyJbca, 3aK0oH ['yka, 3akoH [lackans, 3akoH Apxumena) u (opMyJbl, CBSI3bIBAIOLIUE
¢dusnveckne BeNMWYHMHBI (TIyTh, CKOPOCTh, YCKOpEHHE, Macca Teja, IUIOTHOCTH BEIIEeCTBa, CHIIA,
JlaBJIeHHE, UMITYJIbC Tella, KHHETUYeCKast SHEpIHsl, IOTeHIMaIbHAs SHEPrHsl, MeXaHndeckas padora,
MexaHudeckass MomHocth, KII/] mpocToro mMexanmsma, cuiia TPEHHUSI CKOJBXKEHHs, KOI((UITHEHT
TPEHUs, aMIUINTY/a, IEPUOJ] U YaCTOTa KOJIeOaHu, AJTMHA BOJHBI U CKOPOCTh €€ PacIIpOCTPAaHEHHUS):
Ha OCHOBE aHaJM3a YCJIOBHUS 3a/aydl 3alMChIBaTh KpPAaTKOE YCIOBUE, BBIACIATH (PU3NUYECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl €€ PEeLeHHs], IPOBOIUTh PACUYEThl U OLICHUBATh
pEeaIbHOCTD MOTYYEHHOI0 3HaYeHUs] PU3NUECKON BETHUMHBI.

BbINyCKHUK NOJYYHT BO3MOKHOCTh HAYYHUTHCH:

® UCIOJB30BaTh 3HAHHUA O MEXAHWYECKUX SBJICHHUAX B IIOBCEJAHEBHOM KH3HU IS
oOecnieueHns 0€30MacHOCTU MpHU OOpalleHuu ¢ MpuOOpamMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHMs 3[J0POBbS M COOIIOEHUS HOPM 3KOJIOIMYECKOTrO MOBEACHUS B OKPYXKAIOLIEH cpere;
MPUBOJUTH TNPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHMM O MEXaHMYECKHUX
ABICHUSX M (DU3NYECKMX 3aKOHAX; IMPHMEPbl MCIIOJIb30BAaHUS BO300HOBIISIEMBIX HCTOYHHMKOB
SHEPTUH; SKOJOTUYECKUX MOCIEACTBHUM HCCIeI0BaHUs KOCMUYECKOTO TPOCTPAHCTB;

® pasznuuaTh TPaHULBl TNPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh BCEOOLIHI
xapakTep (yHIAaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHHMs MEXaHWYEeCKOH SHEpruM, 3aKoH
COXPAaHEHHUS UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHUS) U OTPAaHUYEHHOCTh UCIOJIb30BaHUS YaCTHBIX
3akoHOB (3akoH ['yka, Apxumena u nip.);

® HAXOJWTh aJeKBAaTHYIO TMpPEAJIOKEHHON 3anade (U3MYECKYI0 MOJIeib, pa3pelaTh
po0sieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM M0 MEXaHUKE C MCMOJIb30BAaHUEM MaTEMaTHYECKOT0
amnmapara, Tak U IIp1 IIOMOIIY METOJ0B OLIEHKH.

TemoBble siBJICHUS

BbinycKHUK HAyYHTCS:

® DAcMoO3HaBaTh TEIUIOBHIE SIBJICHMSI U OOBSICHATH Ha 0a3e MMEIOLIMXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCIOBHUSI NMPOTEKaHHWsS STUX sBIeHUM: nuddy3us, usmMeHeHHe oObema Ten IMpU
HarpeBaHuu (OXJAXKICHUHU), OONbLIAsi CKUMAEMOCTh Ta30B, Majas CXKHMMAaeMOCTh JKUAKOCTEH
TBEPABIX TeEN;, TEIUIOBOE pPAaBHOBECHE, HCIApeHHe, KOHJAEHCAlus, IJIaBJI€HHE, KPUCTAJUTU3alus,
KUIIEHHE, BIAXKHOCTh BO3/1yXa, pa3IUYHble CHOCOOBI Terulonepenayn (TEIIONPOBOAHOCTS,
KOHBEKIMS, U3IY4YE€HHUE), arperaTHble COCTOSHUS BEILECTBA, MOIJIOLIEHUE SHEPTUU NIPH UCTIAPECHUU
KHUJKOCTU U BBIACIIEHUE €€ NpU KOHJEHCAlMM I1apa, 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHUS OT
JABJICHNS;



® OMWCHIBATh W3YYCHHBIC CBOWMCTBA TEN M TEIUIOBBIC SIBIICHUS, UCIOJIB3YS (U3HUECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHs, TeMIlepaTypa, yIeIbHas TEII0EMKOCTb
BEIIECTBA, yJC/IbHAS TEIUIOTA TUIABJICHUS, YSIbHAS TEIUIOTa Mapoo0pa3oBaHusl, yAelbHas TEIJI0Ta
CropaHusi TOIUIMBA, KOA(D(HUIIMEHT IMOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENsSA; NMPH ONMUCAHUU
MIPABWJIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOIh3yEMbIX BEIHUWH, UX 0003HAUCHUS U CIUHUIIBI
U3MEPEHHS, HAXOAUTh (OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYHUHY C JIPYTUMH
BEJIMYMHAMU, BEIYUCIISTH 3HAUCHUE (PUINICCKON BETUIHUHBI;

® aHAJIM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIC SIBJICHUS M IPOIECCHI, UCMOJIb3ysl OCHOBHBIE
MOJIOKEHUS aTOMHO-MOJICKYJIIPHOTO YYE€HHSI O CTPOCHHUH BEILIECTBA U 3aKOH COXPaHEHUsS YHEPTHH;

® pa3MuaTh OCHOBHBIC TPU3HAKK HM3YYCHHBIX (PU3UYECKHX MOJENel CTPOCHHS Ta3oB,
KUJIKOCTEN U TBEPJIBIX TEII,

® T[IPUBOJUTH NMPUMEPHI MPAKTUIECKOTO HCIIOIh30BaHUS (QU3UYECKUX 3HAHWHA O TETUIOBBIX
SIBIICHHSX

e pemarh 3aJa4d, HCIOJIb3YyS 3aKOH COXPAHEHHS HSHEPrMM B TEIUIOBBIX MpoLeccax M
(hopMyIIbI, CBS3BIBAIONINE (GU3HUYSCKUE BEITUYHUHBI (KOJUYECTBO TEIUIOTHI, TEMIIEPATypa, yAeIbHas
TEIUIOEMKOCTh BEIIEeCTBA, yJeNbHAas TEIJIOTa IUIaBIEHUS, yJAelbHas TEeIUIoTa MapooO0pa3oBaHMUS,
yJenbHas TEIJIOTa CrOPaHUs TOIUINBA, KOA(P(MUIIMEHT MOJIE3HOTO JICUCTBUS TCILUIOBOTO JABUTATEIN):
HAa OCHOBE aHallM3a YCIOBHUS 3a/laydl 3alKChIBaTh KPaTKOE YCIOBUE, BBIACIATH (PU3NYECKUE
BEJIMYUHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOAMMBIE JIJIsl €€ PeUIeHNUs, POBOAUTH PACUETHI U OIICHUBATH
PEAIbHOCTH MOTYYEHHOTO 3HaYeHUS (PU3NYECKOI BETUUHUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

e JICIOJIL30BATh 3HAHUS O TEIIOBBIX SIBJICHHUAX B ITOBCEIHEBHOM JKH3HU IJI 0OeCIeUeHUs
0€30MacHOCTH MPHU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMH YCTPOICTBaMH, JUIsI COXpaHEHUS
3I0POBBSl U COOJIOJICHUST HOPM 3KOJIOTHUECKOTO TMOBEJCHUS B OKPYKAIOIICH cpene; MPUBOAUTH
MIPUMEPHI SKOJIOTUYECKUX MOCIEICTBUN padOThl ABUTaTeNeil BHYTPEHHETO CrOpaHusl, TEIUIOBBIX U
TUIPOIIICKTPOCTAHIINM;

® pa3nMyaTh TPAHUIBI TPUMEHUMOCTH (UINYECKUX 3aKOHOB, TOHHMMATh BCEOOIINI
xapaktep (QyHIaMEHTaIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpPAHEHHsI HSHEPTUU B TEIUIOBBIX
MpoIieccax) U OrPaHUYCHHOCTh UCTIOIB30BAHMS YaCTHBIX 3aKOHOB;

® HAXOJWTh AaJeKBATHYIO TMPEAJIOKEHHON 3amade (U3UYECKYI0 MOJeib, pa3peliaTh
npoOjieMy Kak Ha OCHOBE HMMEIONIUXCS 3HAHUM O TEIUIOBBIX SIBJICHHUSX C HCIOJIh30BAHUEM
MAaTeMaTUYECKOTO armapara, Tak U Ipyu IOMOILHA METOJIOB OLIEHKH.

DJIeKTprUYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCKHUK HAYYHMTCS:

® DAcCMO3HaBaTh JIEKTPOMATHUTHBIE SIBICHUS U OOBSCHATH HA OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE€ CBOMCTBA HIIM YCIIOBUS MPOTEKAHUS ATHX SBJICHUMN: dJEKTpU3AIHS TeJ, B3aUMOICHCTBHE
3apsA70B, OJIEKTPUYECKUH TOK U €ro JedcTBus (TEMoBOe, XHWMHUYECKOE, MAarHuTHOE),
B3aMMOJICHICTBE MAarHUTOB, JJEKTPOMAarHWTHAas WHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJS Ha
IIPOBOJIHHUK C TOKOM M Ha JBHKYILYIOCS 3apsSHKEHHYIO YaCTHUIy, ACMCTBUE dJIEKTPUUYECKOTO OIS Ha
3apSHKEHHYIO YacTHUIly, DJEKTPOMAarHUTHBIE BOJHBI, MPSMOJIWHEHHOE pacHpoCTpaHEHHE CBETa,
OTpa)KEHHE U TPEIIOMIICHHE CBETA, IUCTIEPCHUS CBETA.

® COCTaBISITh CXEMbI JJIEKTPUUYECKUX IIEMed C TMOCIeJOBAaTeIbHBIM U TMapajlieIbHBIM
COCJIMHEHUEM DIJIEMEHTOB, pa3jinyasl YCIOBHBIE O0O03HAYEHHUS DJIEMEHTOB JJIEKTPHUECKUX IeTen
(MCTOYHHK TOKa, KITFOY, PE3UCTOP, PEOCTAT, IaMIIOUKa, aMIEPMETP, BOJIBTMET).

® HCIIOJIb30BaTh ONTHYCCKUE CXEMBI IS TIOCTPOCHUS U300paKCHHH B TUIOCKOM 3epKayie U
coOuparote TuH3e.

® OMKCHIBATh HM3yYCHHBIC CBOWCTBA TEN W OJJIEKTPOMATHUTHBIC SIBICHUS, HCIONbB3Ys
¢u3MUecKne BEJIMYMHBL: DJIEKTPUYECKHHM 3apsill, CHJIa TOKa, OJJEKTPUYECKOe HaIpsuKEeHUe,
AJIEKTPHUYECKOE COTPOTUBIICHUE, YIEIBHOEC CONPOTHBIICHHE BEIIECTBA, padoTa 3IEKTPUYECCKOTO
MOJIsI, MOIIHOCTh TOKa, (OKYCHOE pACCTOSHHE W ONTHYECKas CHJIa JHUH3bI, CKOPOCThH



ANIEKTPOMAarHUTHBIX BOJH, JJMHA BOJIHBI M 4YacTOTa CBETA; IPU OINUCAHUU BEPHO TPAKTOBATh
(Gu3nM4ecKnuil CMBICI UCTONb3YEMBbIX BEJIMYMH, UX 0003HAYEHUS M €IUHULBI U3MEPEHUs; HaXOIUTh
(opMyIIbI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYUHY C JPYTUMH BETUUYNHAMH.

® aHAJIM3UPOBATh CBOMCTBA TeN, JJEKTPOMArHUTHBIC SIBJICHUS U IPOLECCHI, UCHOIb3Ys
¢u3nvecKkre 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsjaa, 3akoH Oma JIjsl yyacTKa ILeu,
3akoH J[xoyns-JleHna, 3akoH NPSAMOJIMHEHHOTO PacpOCTPAaHEHUs CBETA, 3aKOH OTPa)KEHUs CBETa,
3aKOH TIPEJIOMJICHHUSI CBETa; MpPHU STOM pAa3JIUYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M €ro
MaTeMaTHYeCKOE BbIpaXKEHUE.

® NpPUBOIUTH TNPUMEPHl TMPAKTHUYECKOTO HCIOIb30BaHMUA (PU3MUYECKUX 3HAHUH O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

e pemiath 3aJauy, MCIOJIb3ys (U3NUecKne 3aKoHbl (3akoH OMa JJi yyacTKa LI, 3aKOH
Jlxoyns-JIeHua, 3aKoH NPSIMOJIMHEHHOIO PacIpOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPEJIOMIICHUS CBETa) U (HOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKHE BETMUMHBI (CHIIa TOKA, JJIEKTPHUYECKOE
HanpsDKeHUE, 3JIEKTPUUYECKOe CONPOTHUBIIEHHE, YEIbHOE CONPOTHUBIEHHE BellecTBa, padora
AIIEKTPHYECKOTO TIOJISI, MOIITHOCTD TOKa, (POKYCHOE PAacCTOSHUE M ONITUYECKAask CHJIa JIMH3bI, CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa cBeTa, (POpMyJbl pacdera 3JeKTPUYECKOIo
COIIPOTHUBIIEHUS IPU MOCIEA0BATEIBLHOM U MapajuIeIbHOM COEJIMHEHUHU IPOBOJHUKOB): HA OCHOBE
aHaJIM3a YCJIOBUS 331a4M 3alKMChIBaTh KPATKOE YCIOBHE, BBIICIATh (U3NUYECKHUE BEIIUNYMHBI, 3aKOHBI
u (Qopmynel, HEOOXOIAMMEBIE M €€ pelIeHHs, MPOBOJUTH pPacdyeThl M OLEHUBATH PEATbHOCTH
IIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKOI BETMUNHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:

® JCIIOJIb30BaTh 3HAaHUS 00 3JEKTPOMArHUTHBIX SIBJICHUAX B IOBCEJIHEBHOW J>KHU3HU JUIS
obecriedeHns: 6€30MacHOCTH NpU OOpallleHUH ¢ MpUOopaMu M TEXHUYECKUMM YCTPOWCTBAMHM, IS
COXpaHEHHS 37I0POBbS M COOIONEHUS HOPM JKOJOTMYECKOTO TOBEACHUS B OKPYXKAIOILIEH cCpere;
IPUBOAUTH IIPUMEPHI BIMSHUS JIEKTPOMArHUTHBIX U3Ty4E€HUI Ha )KUBbIE OPraHU3MbI;

® pa3nuyaTh TPaHULBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IIOHHMMAaTh BCEOOIIUI
Xapakrep (yHIAMEHTAJbHBIX 3aKOHOB (3aKOH COXpAaHEHHUS DJIEKTPUYECKOro 3apsaa) U
OrPaHUYEHHOCTh MCII0JIb30BaHMsI YACTHBIX 3aKOHOB (3akoH OMa /15 yyacTKa LemH, 3aKoH J[koyis-
Jlenuia u 1p.);

® JCIIOJIB30BaTh MPHUEMBI MOCTPOCHUS (PU3MUECKUX MoJelneil, moucka u (GpopMyIHpPOBKH
JIOKa3aTeJIbCTB BBIJBUHYTHIX THUIIOTE3 M TEOPETUUYECKUX BBIBOJOB HAa OCHOBE JMIMPUYECKU
YCTAHOBJICHHBIX (PAKTOB;

® HAaXOJIUTh aJEKBATHYIO NPEUIOKEHHON 3ajadye (U3NYECKYyI0 MOJelb, pa3pemaThb
pobeMy Kak Ha OCHOBE UMEIOIINXCS 3HaHUH 00 3JIEKTPOMAarHUTHBIX SIBJICHUAX C HCIIOJIb30BaHUEM
MaTeMaTHYeCKOro anmnapara, Tak U P MOMOIIU METO0B OLICHKHU.

KBanToBbIe siBJIeHUS

BbINYCKHUK HAYYUTCS:

® pAcro3HaBaTh KBAHTOBBIE SBJICHHUS M OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUN
OCHOBHBIE CBOMICTBa WJIM YCIIOBUS NPOTEKaHUS JTUX SBJICHUN: €CTECTBEHHAs M HCKYCCTBEHHAas
PaZMo0aKTUBHOCTD, O-, 3- U Y-U3Ty4eHHs], BOSHUKHOBEHHE JIMHEWYATOrO CIIEKTpa U3JIy4eHHUs aTOMa;

® OIKCHIBaTh W3YyUEHHBIC KBAHTOBBIC SBJCHUS, HUCHONb3YysA (pU3MuecKue BeTUYUHBL:
MaccoBO€ YHUCIIO, 3apsA0BOE YHMCIIO, MEpUO] MoJypacnana, dHeprus (OTOHOB; MPHU OMUCAHUU
MPaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCITIOJIBb3YyEMbIX BEIUYUH, UX 0003HAUECHUS U €AUMHHIIBI
M3MEPEHUs; HAaXOJUTh (OPMYIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYMHY C JPYTHMMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAU€HUE (PU3NYECKON BETMUHHBI;

® aHAJIM3UPOBATh KBAHTOBBIC SIBICHUS, UCTIONB3YS (PU3HMUECKUE 3aKOHBI U MIOCTYJIAThI: 3aKOH
COXPAHEHHUs PHEPIUHU, 3aKOH COXPAHEHHUS DJIEKTPUUECKOIO 3apsj]a, 3aKOH COXPAaHEHUS MAaCCOBOTO
q1clia, 3aKOHOMEPHOCTH M3IyUYeHHsI U MOTJIONIEHHUS] CBETa aTOMOM, IPU 3TOM Pa3jinyaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKCHHE;

® paznMuaTh OCHOBHBIC IPHU3HAKM IUIAHETAPHOM MOJENM AaToOMa, HYKJIOHHOW MOAEIH
aTOMHOT O s71pa;



® IMPUBOJAUTH MPUMEPHl MPOSBICHUS B TMPUPOJIE U NPAKTUYECKOTO HCIOIH30BaAHUS
PaMOaKTUBHOCTH, EPHBIX U TEPMOSACPHBIX PEAKIIH, CIEKTPAIbHOTO aHATN3a.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

® UCIOJIB30BAaTh [IOJIyYE€HHbIE 3HAHUS B IOBCEAHEBHOM KU3HU TP 00pallieHuu ¢ mpudopaMu
U TEeXHUYECKUMH YCTPONCTBAMH (CUETYHMK HMOHH3UPYIOUIMX YAaCTHUIL, JO3UMETP), IJI COXPAHECHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

® COOTHOCUTB PHEPTHIO CBSI3M aTOMHBIX sJIep € Ae(PEKTOM MaCChI,

® [PUBOJUTH HPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3JIyUEHUN HA KUBBIE OPraHU3MBI;
MMOHUMATb MPUHIIMIT JEHCTBHS 103UMETPa U Pa3IuyaTh YCIOBUS €r0 UCIOIb30BaHUS;

® [IOHUMATh JKOJOTHMYECKHE MPOOJIEMBbl, BO3HUKAIONIME MPU HCIIOJB30BAHUHM ATOMHBIX
AJIEKTPOCTAHLIMHN, U MYTH PEIIEHHs] dTHX MPOOJIEM, MEPCIEeKTUBBI MCIOIb30BAHUS YIPABISIEMOTO
TEPMOSAICPHOTO CUHTE3a.

DJIeMEeHTBI ACTPOHOMMHU

BbInyCKHUK HAYYHTCS:

e yKka3biBaTh Ha3BaHUs IUTaHeT COJIHEYHON CHCTEMBI; pa3inyaTh OCHOBHbBIC IMPH3HAKH
CYTOYHOTO BpaIlleHHUs 3Be3IHOT0 Heba, aBrkenHus JIyHsl, ColHIIa U TUIaHeT OTHOCUTENBHO 3BE3];

® TIOHMMATH PA3THUHUsS MKy TSIIMOICHTPUICCKON U TEOICHTPUICCKOM CHCTEMaMH MUPA;

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

e YyKa3bIBaTh OOIIWE CBOMCTBAa W OTJIMYUS IUIAHET 3€MHOM TPYIIBI W IUIAHET-TUTAHTOB;
MaibiX Tesl COJTHEYHOW CHCTEMBI M OOJBIINX TUTAHET; MOJIb30BAThCS KapTO# 3BE3JHOTO Heba mpu
HaOJIIOIEHUSIX 3BE3IHOIO HEeDA;

® pa3IMyYaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3Mmep, IBET, TEMIIepaTypa) COOTHOCHTH

I[BET 3BE3JIBI C €€ TEMIIePaTypOii;
® pasauyaTh TMIIOTE3bI O MPOUCXO0XKIeHUH COTHEYHOU CHUCTEMBI.

Pe3yibTaThl 0CBOCHUS Kypca (PM3MKH
JInunocrHelie:

- YMEHHE YIPABJISTh CBOEH MO3HABATEIBHOM IEATEIBHOCTHIO;

- TOTOBHOCTh U CIOCOOHOCTH K OOpa3oBaHWIO, B TOM 4YHCJIE€ K €CaMOOOpa3oBaHUIO, Ha
MPOTSKEHUU BCEU KU3HH;

CO3HATEJIbHOE OTHOUIEHHWE K HENpEephIBHOMY OOpa30BaHUIO KaK YCJIOBUIO YCIEUIHON
po¢eCCUOHAIIBHON U 00IIIECTBEHHON JIEATETbHOCTH;

- YMEHHME COTPYAHMYATb CO B3POCIIBIMH, CBEPCTHHUKAaMH, ACTbBMHM MIAJALIETO BO3pacTa B
o0pa3oBaTenbHOH,

y4eOHO-UCCIIEI0BATENIbCKOM, TPOEKTHON M JPYTUX BUAX EATEIbHOCTH;

- c(OpMHUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY pPa3BUTHUIO
YPOBHS HayKH;

OCO3HAHHE 3HAUYMMOCTH HAayKH, BJaJIeHHE JOCTOBEpPHOM HH(poOpManueld o NepeoBbIX
JOCTUKEHUSAX M OTKPBITHUSX MUPOBOM M OTE€YECTBEHHOH HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HAHUAX 00 YCTpONCTBE MHUpa U OOIIECTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY;

- YYBCTBO TOPJIOCTH 32 POCCUHCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;

- MIOJIOKUTEIFHOE OTHOLIEHHE K TPYY, HEeJIeYCTPEMICHHOCTS;

- HKOJIOTHYECKas KYJIbTypa, OepexHOe OTHOIIEHUE K POJHOM 3emiie, TPUPOAHBIM OorarcTBam
Poccun u mupa,

- IIOHMMAaHHME OTBETCTBEHHOCTH 3a COCTOSHME IPUPOJHBIX PECYpPCOB U pasyMHOE
MIPUPOIONOIB30BAHUE.

MeTtanpeameTHbie pe3yJibTaThl
1. OcBoeHME PEryNSITUBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBHI:

- CaMOCTOATENBHO OMNpPENENATh IeNH, CTaBUTh U (HOPMYIHUpPOBaTh COOCTBEHHBIC 3a/1a4M B
00pa3oBaTeNbHON AEATENBHOCTH U dKU3HEHHBIX CUTYaLUsX;

- OILICHMBAaTh pECYpCbl, B TOM YHCIE BpeMs M JpyrHe HeEMaTepualbHbIE PECYPCHI,



HE00XOAUMBIE JISl TOCTHIKEHHUS TIOCTaBIIEHHON paHee LeIu;

- COTIOCTABJISITh UMEIOLTNECS] BO3MOKHOCTH U HEOOXOAUMBIE JIJISl TOCTUXKEHUS LIETTU PECYPCHI;

- OIIPEAEIIATh HECKOJIBKO ITyTEH IIOCTaBICHHOW LIEIIH;

- 3a/1aBaTh apaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENIEIHUTh, YTO I€JIb JOCTUTHYTA;

- CONOCTABJIATH MOJTYYEHHBIN Pe3yNbTaT AESITEIbHOCTH C IOCTABICHHON 3apaHee LEblo;

- 0CO3HABAaTh MOCJIEJCTBUS JOCTHKEHUS MTOCTABICHHOM 1IeJIU B I€ATEIbHOCTH, COOCTBEHHOM
KU3HU U J)KU3HU OKPYXKAIOLIUX JIOEH;
2. OcBOCHME MO3HABATEIbHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUMA

- KpUTHYECKH OLICHUBATH M HHTEPIPETUPOBATh MHPOPMALIUIO C PA3HBIX TO3UIIHIA;

- pacro3HaBaTh U (PUKCUPOBATh MPOTUBOPEUHNS B HUH(OPMALIMOHHBIX HCTOYHUKAX;

- HCIOJIb30BaTh PpAa3JIMYHbIE MOJEJIBHO-CXEMAaTUYECKUE CPEACTBA JJI1 IPEICTaBICHUS
BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UICTOYHUKAX ITPOTUBOPEUUN;

- OCYLIECTBIATH Pa3BEPHYTHIH MH(GOPMAIIMOHHBIN MOUCK M CTaBUTh HA €r0 OCHOBE HOBBIC
(yueOHBIC U TTO3HABATEIHHBIC) 33/1a4H;

- ICKaTh M HAXOJUTh 0O0OMICHHBIE CITOCOOBI PeIICHHS 3a/1a4H;

- IPUBOJUTH KPUTUYECKHE apTyMEHTHI KaK B OTHOIIEHUHU COOCTBEHHOTO CYXJCHHUS, TaK U B
OTHOIIIEHUU JEUCTBUI U CYXKIEHUN IPYTrOro 4ejioBeKa;

- aHAJIM3UPOBATh U MPeoOPa30BBIBATH MTPOOIEMHO-TIPOTHBOPEUHUBBIC CUTYAIUH;

- BBIXOJUTH 33 PaMKH y4eOHOro MpeaMeTa M OCYIIECTBIISATH IIeJICHANPABICHHBIN ITOMCK
BO3MOXXHOCTH IIMPOKOTO MEPEHOCA CPEACTB U CIIOCOOOB IEHCTBUIA;

- BBICTPAMBATh HHMBHUIYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECypCHBIE OTPaHUYCHUS;

- 3aHMMATb pa3Hble MO3ULUHU B [I03HABATEILHOU JESATEIbHOCTH.
3. OcBoeHNE KOMMYHHKATUBHBIX YHUBEPCAIBHBIX yUEOHBIX IEHCTBUI:

- OCYLIECTBJIATH JIEJIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMHU.

- IPU OCYILIECTBICHUH TPYIIIOBOM pabOTHI OBITH KaK PYKOBOJIUTEIEM, TaK U YICHOM KOMaH/IbI
B Pa3JIMYHBIX POJISIX;

- pPa3BEPHYTO, JOTUYHO U TOYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAaHUEM aJIEKBATHBIX
(YCTHBIX U IMCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(PIUKTOTCHHbBIE CUTYAIlUH U IPEIOTBPAIATh KOH(DIUKTHI A0 UX aKTUBHOM
¢a3bl;

- COIJIacOBbIBaTh TMO3MIMM WIEHOB KOMaHJbl B IIpolecce paboTel HaJx OOIUM
MIPOJYKTOM/pEIEHUEM;

- TIPEICTABIATh MyOIHMYHO PEe3yNbTaThl MHAUBHUIYAILHON U TPYIIIOBOM JEATEIBHOCTH KaK
Iepes] 3HaKOMOM, Tak U Iepe/i HE3HAKOMOM ayIUTOPUEH;

- moalOupaTh MApTHEPOB s JENOBOM KOMMYHHUKAIMH, HCXOAS U3 COOOpakeHUuu
PE3yJIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATHIA;

- BOCIPUHUMATh KPUTHUECKHE 3aMEeUaHUs KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

- TOYHO ¥ €MKO (pOpMYIUPOBATH KaK KPUTHUECKUE, TaK U 0J00pUTEIbHBIE 3aMeUaHusl B aJipec
IpyTUX JIOACH B paMKax JeToBOM M 00pa3oBaTelbHOW KOMMYHHKAIIUHM, H30eras IMpU ITOM
JUYHOCTHBIX OLEHOYHBIX CYXKJICHUH.



COJEPKAHUE

VYuyebnas mporpamma 10 kiracca paccuntana Ha 70 gacoB (2 gaca B Hezieno). JIabopaTopHbIX
paboT — 4 uaca, KOHTPOJbHBIX paboT —5 uacoB. ConepxaHHe Kypca COOTHOCUTCS € pabodei
IIporpaMMoii npeaMeTHON TuHUHN yueOHuKoB «Knaccuueckuii kype» 10-11 knacest (Ilatanuna A.B.,
M.: IlpocBemenue 2017 r.)

Beenenne. ®u3znka u puznyeckne MeTOAbI H3y4eHUSs] IPUPOABI

®dusuka — Hayka o npupozge. Pusmueckue Tena W sBieHus. Habmronenwe u omnucaHue
¢busnveckux spneHnid. Pu3ndeckuil SKCrepuMenT. MoenupoBaHue SIBICHUH U 00bEKTOB IMIPUPO/IBL.
@u3ndecKue BEIUYHUHBI U UX U3MepeHue. TOYHOCTh ¥ MOTPEIIHOCTh U3MEPEHUNH. MexayHapoaHas
cucreMa enuHUL. PU3NYECKHE 3aKOHBI MU 3aKOHOMEpHOCTH. Pu3nka U TexHMKa. Hayunslli meTon
no3HaHus. Poib ¢pusnku B GopMUpOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexanu4yeckue siBJIeHHUS

Mexanuueckoe JABMXKeHHE. MarepuaibHas To4YKa Kak MoAeldb (u3nueckoro Tena.
OTHOCHUTENBHOCTh MeXaHudeckoro JBukeHus. Cucrema otcuera. DuU3MUYECKHE BEIUYHUHBI,
HEOOXO/AUMBIE JJIsl ONMCAaHUS JBUKEHHUS M B3aUMOCBS3b MEXAYy HUMHU (IIyTh, IE€peMELICHUE,
CKOpOCTb, YCKOpPEHHE, BpeMs JBUKeHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJUHEIHOE
nBUKeHHE. PaBHOMEpHOE BHKEHUE 10 OKpyXHOCTH. [lepBrlii 3akoH HeroToHa u nHepuus.Macca
tena. IlmotHocts BemectBa. Cuna. Enununel cunbel. Btopoil 3akoH Herotona. Tperuit 3axoH
Herotona. CBoOonmHoe mnanenue ten. Cuna TsDKeCTH. 3aKOH BceMHUpHOro TsaroteHus. Cuia
ynpyroctd. 3akoH ['yka. Bec tena. HeBecomocTh. CBsi3b MEXIYy CHUIION TSDKECTM M Maccoi Tena.
Hunamometp. PaBHonelcTByromas cwia. Cuia TpeHus. TpeHue CKOJIbXKEHHS. TpeHue IMOKOs.
Tpenue B IpUpoe U TEXHUKE.

HNmnynbe. 3akoH COXpaHEHUs MMITyJbca. PeakTuBHOe ABMKeHHE. MexaHudeckas paborta.
MouHocts. OHeprusi. lloreHuumanbHas M KuHeTHueckas 3Heprus. llpeBpaiieHue oaHOro BHAA
MEXaHUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUS NOJHOW MEXaHUYECKOM SHEPTUN.

VYcnoBus paBHOBecUsl TBEPAOIO Tela, UMEIOLIET0 3aKPEMJICHHYI0 OCh JBH)KE€HUS. MOMEHT
CHJIBI.

OcCHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH Teopuu

Crpoenne BemecTBa. ATOMBI M MOJIEKYJbl. TeIioBoe IBMKEHHE aTOMOB U MOJEKYIL
B3aumogeiicTBue (mpuTsHKeHUE U OTTAJIKUBAHUE) MOJIEKYII. TersoBoe paBHoBecue. Temmeparypa.
CBs3b TeMIepaTypbl CO CKOPOCTBIO Xa0THYECKOTO ABMXKEHMS YacTull. BHyTpenHss sneprus. Pabora
U TeIIonepeaya Kak croco0bl U3MEHEHUs! BHYTpeHHeN sHepruu Tena. KoauuecTBo TermioTsl. 3aK0H
COXPAaHEHHs M MpEBpallleHUus SHEPruu B TEIUIOBBIX Ipoueccax. lcmapenme u KoHAeHcauus.
[lornomieHne SHEPruM MpU HMCIAPEHUM XUAKOCTU M BbIJEJIEHHWE €€ IpHU KOHACHCALUU Mapa.
Kunenue. 3aBucuMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBieHus. BiaxxHocTh Bo3ayXxa.

OCHOBBI TEPMOIHMHAMHKH

Pabora rasza npu pacumupenuu. [IpeobpazoBanusi 3HEpruy B TEIUIOBBIX MalllMHaX (IapoBas
TypOMHa, IBUTATENIb BHYTPEHHETO CrOpaHus, peakTUBHBIN aBuraressb). KI1J{ TennoBoit MammHel.

OCHOBBI 3J1eKTPOAUNHAMHUKH

DJeKTpuUecKoe IoJyie Kak 0coOblii BU Marepun. HanpspkeHHOCTh 3JEKTPUYECKOTO TOJIS.
JleiicTBHe DJIEKTpUYECKOTO0 TOJs Ha JJeKTpuueckue 3apsanasl. KonneHcatop. OHeprus
ANEKTPUYECKOTO TOJIsI KOHJEHCATopa.

ONeKTpuYecKnil TOK. VICTOYHMKHM 5SJIEKTPUYECKOrO0 TOKa. OJIEKTpUYECKass LEelNb MU ee
cocTaBHble yacTH. HampaBiieHue u JOEHCTBUS 3JEKTPUYECKOro Toka. Hocurenu anexkTpuueckux
3apsA0B B MeTauiax. Cuia Toka. DNEKTPUYECKOE HaNpSKEHUE. DIIEKTPUUYECKOE COMPOTHUBIICHUE
IIPOBOAHUKOB. EAMHMIIBI COPOTUBIIEHNS. 3aBUCUMOCTb CUJIBI TOKA OT HanpsKeHus. 3akoH OMa ais
ydJacTKa Lend. YJenbHoe comnpoTuBieHue. Peocrarsl.  IlocnenoBarenpHOE  COEIMHEHHE
npoBoHUKOB. [lapamnenbHoe coenMHEHHE MPOBOJHUKOB. PaboTa »iIeKTpUYEecKOro moJs IO
MIEPEMEICHUIO  JJICKTPUYECKUX 3apAnoB. MomHocTe  dnekTpudeckoro Toka. Harpesanume
IIPOBOJHUKOB JIEKTPUYECKUM TOKOM. 3akoH J[xoyinsd - JIeHna. DiekTpudyeckue HarpeBaTelbHbIe U
ocBeTUTENbHBIE TPUOOPEL. KopoTkoe 3ambikanue. ToOk B pa3IuuHBIX cpeniax.



TemaTn4eckoe IJIAHUPOBAHHE

10 kaace
Ne Paznen KonnuectBo | Konrponsnas | JlaGoparopHbie
4acoB pabora paboThI
1. | Beenenue. @usnka u puzndeckue 1
METO/IbI U3yUYCHHUSI IIPUPOIBI
2. | MexaHuka 25 2 2
3. | OCHOBBI MOJIEKYJISIPHO- 10 1 1
KMHETUYECKOU TEOPUHU
4. | OCHOBBI TEPMOJIMHAMUKH 8 1
5. | OCHOBBI NEKTPOIMHAMHKHN 24 1 1

Hrtoro 68 yacos

Tempbl 1a00paTOPHBIX U MpakTHYecKuX padort B 10 kiaacce
Jlaboparopuas padota Nel «/3mepenne kodhGHUIIMEHTA TPEHUS CKOJIBKESHUS
JlaboparopHas paboTa Ne2. «M3yueHue 3aKkoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUI.
JlaGopaTtopHnast pabota Ne3 «DkcrepuMeHTanbHas poBepka 3akoHa [ ei-Jlroccakay
Jlaboparopuas pabota Ned. «M3mepenue D/IC u BHYTpPEHHETO COMPOTHBICHUS MCTOYHUKA

TOKa».
KonTpous ypoBHs 00y4enusi. @Pusuka 10 kiacc.
Ne HanmenoBanue Hcrounnk Konudukarop Komudukarop
EI'D BITP
pa3zenoB U TeM
1.| KonTtponbHas pabora Nel | TugakTuueckue 1.11-1.19 2.1-2.6
«OcHOBBI KUHEMaTUKU» | Marepuaisl dusuka 10
knacc / A.E.Mapom,
2.| KontponbHas pabota Ne2 E.A.Mapon. — M.: 1.2.1-155
«OCHOBBI IMHAMUKH M| |3 1atenscTBO «lIpoday,
3aKOHBI COXPAaHCHU ) 2014 1.
3.| KontponbHas padota No | Temarnueckue 2.1.1-2.1.17 3.1-3.7
3 «OcHoBbI KOHTPOJIBHBIE U
MOJICKYIAPHO- CaMOCTOSTEIIbHBIE
KHHETHYECKOH TCOPUN» | naGoTe! o dusnke 10
N.r .=
4.| KontponpHas pabota Ne ace /O pomrera 2.2.1-2.2.11

4 «OCHOBEI
TEPMOIMHAMHKH

M.: U3maTeanpcTBO
«Dx3ameny, 2012 T.




5.| Kourtponbnas pabora Ne | Jlumaktudyeckue 3.1.1-3.2.10 4.1-4.7
S «3aKOHBI TOCTOSIHHOTO | MaTepuainsl Pusnka 11

TOKa». knacc / A.E.Mapom,
E.A.Mapon. - M.:
NznarensctBO «/Ipodar,
2014.

TemaTtuueckue
KOHTPOJIbHBIE U
CaMOCTOSTEIIbHBIE
pabotel o pusuke 10
knacc / O.U.I'pommesa. —
M.: U3maTeabpcTBO
«Ox3ameny, 2012 r.

COAEPXAHUE
11 kaace
VYyebHnas mporpamma 11 kiracca paccuntana Ha 66 acoB (2 Jaca B Heeno). JIabopaTopHbIX
pabor — 4 yaca, KOHTPOJBHBIX paboT — 5 uacoB. CopepxkaHHe Kypca COOTHOCUTCS C paboueit
IporpaMMoii npeameTHon TuHuM yueOHukoB «Kitaccuueckuii kype» 10-11 knacest (Ilatanuna A.B.,
M.: IIpoceemenue 2017 r.)

OCHOBBI IEKTPOAMHAMMKH (IMPOI0JIKEHHUE).
MarauTHoe moJie

B3aumopeiicTBue TokoB. MaruutHoe nose Toka. MarautHas naaykuus. Cuna Amnepa. Cuna
Jlopenua.

JIEKTPOMATrHUTHAs! MHHAYKIUS

SIBieHue 3IEKTPOMAarHUTHOM MHAYKIMHU. MarHMTHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHOMN
unaykuuu. [Ipasuno Jlenna. CamonHaykuus. MHAyKTHBHOCTB. B3auMOCBS3b 2JEKTPUUYECKOTO U
MarHMTHOTO NoJIei. DJIEKTPOMAarHUTHOE MOJIE.

JIEKTPOMArHUTHbIEC KOJIeOaHUS U BOJTHBI

CBoOoniHbIE KOJIEOaHUsT B KoyieOaTenbHOM KOHType. Ileproa cBOOOAHBIX 3JIEKTPUUYECKHUX
konebanuid. IlepemeHHbI osnekTpuyeckuii TOK. ['eHepupoBaHME HIEKTPUYECKONH HIHEPIrUH.
Tpanchopmarop. Ilepenaua HIEKTPUYECKON JHEPTrUU. ODIJIEKTPOMArHUTHBIE BOJHBI. (CBOWCTBA
AJIEKTPOMAarHuTHBIX BOJIH. [IpuHiune! pagnocssasu. TeneBuaeHue.

Onruka
CBeToOBbBIC BOJIHBI.

CKopocTh CBETa M METOJABI €€ M3MEPEHMs. 3aKOHbl OTPaKCHHS W NPEIOMJIEHUS CBETA.
BosiHoBBIE CBOMCTBaA cBeTa: qucnepcus, HHTepepeHIus cBeTa, Tudpakiuus cBera. KorepeHTHOCTS.
[TonepeunocTs cBeTOBBIX BOJH. [lonsgpusanus ceera.

DJIeMEeHTBI TeOPHH OTHOCUTEIbHOCTH

[ToctynaTtel TEOpUM OTHOCUTENBHOCTH. IIpMHIMN  OTHOCHUTENBHOCTH  ODWHIITEHHA.
ITocTostHCTBO CKOpOCTH cBeTa. IIpocTpaHCTBO M BpeMs B CIIELUAIBHON TEOPUU OTHOCHUTEIBLHOCTH.
PenstuBncTckas nuHamMuka. CBsA3b MAacChl C SHEPTUEH.

N3nyyennus u ciekTpbl

PasnuuHble BUABI SJEKTPOMAarHUTHBIX M3IYYEHUH M UX IPAKTHYECKOE IPHMEHEHHE:
CBOMCTBA U MPUMEHEHUE HHPPAKPACHBIX, YIBTPAa()UOIETOBBIX U PEHTT€HOBCKUX n3nydeHuid. [llkana
3JIEKTPOMArHUTHBIX U31yYEHUN.

KBanToBas ¢usuka



['unoreza Ilnmanka o xBaHTax. Porodddekr. YpaBHenue DiinmreitHa ana dorodddexra.
®otonbl. ['mnore3a ne bpoilnisi 0 BOJHOBBIX CBOWCTBax 4YacTuil. KopmycKymnsipHO-BOJHOBOW
nyanu3Mm. CooTHoIeHHe HeonpeaeneHHocTu [ eiizendepra. Ctpoenue atoma. OnbiTel Pesepdopaa.
KBanroBsie noctynarsl bopa. Mcnyckanue u noriomienue cBera atromom. Jlazepsl.

Mopenu CTpoeHHS aTOMHOTO SiJpa: MPOTOHHO-HEHTPOHHAS MOJIEh CTPOCHHSI aTOMHOTO S/Ipa.
Snepusie cuibl. JledhekT Macchl U S3HEpPrHs CBSA3U HYKJIOHOB B sape. SnepHas sHepretvuka. Biusnue
MOHHU3UPYIOUICH paaualiy Ha )KUBbIC OpraHu3Mbl. J[03a n3ITydeHus1, 3aKOH paJIMOaKTUBHOTO paciaja
U ero CTaTUCTHYECKUH XapakTep. OJEMEHTApHbIE YAaCTUIbl: YaCTHIl M aHTUYACTHUIIBI.
OyHAaMEHTAIbHBIE B3aUMOIEHCTBUS

Crtpoenue Bcesnennoit

Crpoenue conreunon cucremsl. CucreMa «3emits — JlyHay. O6mue ceaenus o ConHie (BUA
B TEJIECKOII, BpallleHHe, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpPATypa COJIHIIA U COCTOSTHUE BEIIECTBA
B HEM, XUMHYECKUN cocTaB). VICTOUYHUKHM SHEprumM U BHyTpeHHee cTpoeHue Connna. dusndeckas
npupoaa 38e3a. Hama ["anakTuka (cocras, cTpoeHue, IBHKEHUE 3Be3/ B ['anakTuke U ee BpalieHue).
[TponcxosxaeHre 1 HBOIIOUS TATAKTUK U 3BE3]I.

TemaTu4eckoe IJIAHUPOBAHHE

11 kaace
No Paznen KonuuectBo | Konrtponphas | JlabopaTopHbie
9acoB pabora paboThI
1. | MarnuTHOe noJie 5 1
2. | DAeKTpOMarHuTHAs UHAYKIUS 7 1 1
3. | DneKTpoMarHUTHbIE KOJIeOaHUs U BOJTHBI 10 0
4. | Onrtuka 14 1 2
5. | KanroBas ¢usuka 16 2 2
Crpoenue Beenennoit 7
IToBTOpEHME 7 1
Htoro 66 yacos

JlabopaTopuasi padora Nel: HabGmrogeHue qeiicTBUS MAarHUTHOTO TOJISI HA TOK.
JlabopaTopHnasi padora Ne2: V3ydenue 3JeKTpOMarHUTHOM MHTYKIIUH.
JlabopaTopHasi padora Ne3: 3mepeHue nmokaszaTesns MpeIoOMIICHHs CTEKJIa.
JlaGoparopHasi padora Ne4: «3ydeHue TPEKOB 3apsSyKEHHBIX YaCTUID.
JlabopaTopHasi padora NeS: V3MepeHue AJIMHBI CBETOBOM BOJIHBI.
JlabopaTopHnasi padora Ne6: HabGmromeHre CIIJIONIHOTO U JTMHEHYATOTO CIIEKTPOB

KoHuTpoJsb ypoBHsi 00y4yenus ¢puszuku B 11 kinacce

Ne HanmenoBanue Hcrounuk Komudukarop | Konuduxarop
pa3elioB U TEM EI'D BIIP
Konrponbnas padora | JlugakTHuecKkue MaTepualibl 3.3.1-3.4.7 4.4-4.5

UHOYKYUSL» «/Ipodayn, 2014.

Nel ®dwuzuka 11 xmacc / A.E.Mapom,
«Onekmpomacnumnasn | E.A.Mapon. — M.: U3narenbcTBo




2.| Kontponwsnas pabora | Tematumueckue koHTponbHbie u | 3.5.1-3.6.12 4.6-4.7

Ne2 «Onmuxa» CaMOCTOSITeNIbHBIE ~ paboOTHl IO 4.1-4.3
3.| Konrposapnas pabora | ¢pusuke 11 kinacc / O.M.I'pomuesa. 5.1.1-5.3.6 5.1-5.4

Ne3m — M.: U3parenbcTBO «DK3aMCHY,
Ned«Kseanmosas 2012 r..
Puszuxay
4.| KoutposbsHas padboTa 2.2.1-2.2.11
Ne S«llosmopenue»

Y4eOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE 00eceyeHue
00pa3oBaTeILHOIO NMpoiecca.
YyeOHO-MeTOAMYECKHE TOCOOMS HJISA YUUTEJIS :

—  yueOHuk I'.SI.Msakuwes, b.b.byxosues, H.H.Corckuil «®Pu3uka» knaccuueckuid kypc. 11
kiace» — Mocksa, [Ipocsemenue, 2018 r.

—  Jupaktuueckne wMarepuansl @Pusumka 11 wmacc / A.E.Mapon, E.A.Mapon. — M.:
WznarensctBo «/Ipodar, 2014.

—  Temaruyeckue KOHTPOJBHBIE W CAMOCTOSTENbHBIE paboThl mo ¢usuke 11 kmacc /
O.N.I'pomuieBa. — M.: M3narenbcTBO «K3amen», 2012 r.

HNurepHeT-pecypcesl
Anunmarmu pusnyeckux o0bekToB. http://physics.nad.ru/
Xupas pusmka: odyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku Gu3uKy ¢ ucrnonb3oBanuem Murtepuera. http://www.phizinter.chat.ru/
®usuka: http://www.fizika.ru/
dusmKa: KOJUIEKIMs OnbITOB. hitp://experiment.edu.ru/
dusnka: 3JeKTPOHHAsT KOJUIEKITHs onbIToB. http://www.school.edu.ru/projects/physicexp

orwonE
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