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HOACHUTEJBHAMA 3AIINCKA

[Iporpamma cocTaBieHa Ha OCHOBE aBTOPCKOW paboueil mporpammel A.B.IatanuHoi
«Mocksa. IIpocemenne, 2017r.». JlanHas mnporpamma peaau3yercss IpU HUCIOJIb30BaHUU
yueOHukoB «®Puzuka 10,11» nuaum «Knaccuueckuit kype» aBtopoB: ['.Sl.Mskuiues,
b.b.byxoBuer, H.-H.Cotckuii / [Tox pen. H.A.IlapdenTseBoii 1 pazpaboTaHa B COOTBETCTBUHU:

denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEIHEro OOILIero
obOpazoBanus (yrBepxaeH npukazom MwuHoOpHayku Poccum Ne 413 ot 17 mas 2012 roma) c
U3MEHEHHUSAMH U JOTOTHEHUAMH oT: 29 nexadps 2014 r., 31 nexabps 2015 r., 7 utons 2017 r.

[konbHBI Kypc (UMK — CHCTEMOOOpPA3YIOIIMK JUIsI €CTeCTBEHHO-HAYYHBIX
IPEIMETOB, IOCKOJbKY (PU3MUECKHE 3aKOHBI, JISKAIMEe B OCHOBE MMPO3/aHUs, SIBISIOTCS
OCHOBOH COJIepKaHUsI KypCOB XMMHHU, Ononorun, reorpadguu u actponomun. Gusnka Boopyxaer
IIKOJIbHUKOB HaY4YHbIM METOAOM IO3HAHMs, NO3BOJISIOIIUM MOIy4aTh OObEKTUBHbIE 3HAHUS 00
OKPY’KAIOILIEM MHUDE.

OCo0CHHOCTSIMM M3J107KEHHS COAEePKAHUS KypPca SIBJISIOTCH:

. €IMHCTBO M B3aUMOCBS3b BCEX pa3JelioB KaK pe3yJbTaT MOCIEA0BATEIbHON
JEeTalu3aluy MPU U3YYEHUU CTPYKTYphI BemiecTBa (OT Makpo- 10 MHUKpoMaciiTadoB). B rimase
«OnemenTtsl  acTpodusuku.  OBomrouus  BceneHnoi» — paccMarpuBaercs — oOpaTHas
MOCIIE0BATEIHbHOCTh — OT MEHBIIMX MAacHITa0OB K OOJIBIINM, 4TO 00ECIeurBaeT BHYTPEHHEE
€MHCTBO Kypca;

. OTCYTCTBHE JeleHUs (U3MKKM Ha KJIACCHYEeCKyr0 M coBpeMeHHyio (10 kiacc:
crienManbHas TEOpHsi OTHOCUTEIBLHOCTH paccMaTpUBaeTCs Beile 3a MexaHukoi HeloToHa Kak ee
0000I1IeHne Ha CiTydail ABMDKEHHS TNl CO CKOPOCTSIMH, CPABHHUMBIMH CO CKOpPOCTBIO cBeTa; 11
KJIacC: KBAHTOBAasi TEOpHUs OMpENeNseT CHEeKTPhl M3MyYeHUS W TMOTJOMIEHUS BBICOKHX YacToOT,
UCCIIETyEeT MUKPOMHUD);

. JIOKA3aTeNbHOCTh ~ M3JIOKEHUS  MaTepuana, Oa3upyromascsi Ha IMPOCTHIX
MaTeMaTHYECKUX METOJJaX U KaueCTBEHHBIX OLIEHKaX (MO3BOJISAIOIIMX MOJIyYUTh, Hanpumep, B 10
KJIacCe€ BBIPAKEHUE MJISl CHJIbI TPEHHS MOKOS M JUIsl aMIUIUTYZAbl BBIHYXACHHBIX KOJeOaHUM
MasiTHUKA, OLIEHUTDh PaJuyC YEpHOU IbIpbl; B 11 Kilacce OLEHUTH pasMep sAApa, SHEPTHUIO CBSI3U
AJIEKTPOHA aTOME M HYKJIOHOB B s/Ipe, KPUTHYECKYIO MacCy ypaHa, BEIUYMHBI 3aps0B KBApPKOB,
gucino 3Be3n B [amakTuke, npuMeEpHBI Bo3pacT BceneHHo#, napamerpsl BceneHHOW B
IJIAHKOBCKYIO 3I10XY, KPUTHYECKYIO IIJIOTHOCTh BCeNeHHOM, OTHOCUTEINIBHBIN IepeBEC BEUIECTBA
HaJ aHTHUBEIECTBOM, Maccy J[kuHca, TemnepaTypy M npuMepHoe BpeMs cBeueHus CoiHIa,
BpeMsl BO3HHKHOBEHUS PEIMKTOBOIO W3JIY4YEHUs, IUIOTHOCTh HEHUTPOHHOM 3BE€31bl, YHCIIO
BBICOKOPA3BUTHIX ITUBUIIM3AIMI BO BeeneHHoM);

. MaKCHMaJIbHOE HCIOJIb30BaHWE KOPPEKTHBIX (DU3MUECKUX MOJIENeH U aHAIOTHi
(momenmm: 10 kjmacc — MoOJENM KpHUCTaJia, »dJeKTpu3amuu TpeHuem; 11 kimace —
CBEpPXIIPOBOJUMOCTH, KOCMoOJIOTHYeckass Mmojenb @puamana, MoAeNlb IPOCTPAHCTBA,
WCKPUBJIEHHOTO TpaBUTalMel; aHajgoruu: 10 Kimacc — JBWKEHUS YacTUIl B OJHOPOJAHOM
TPaBUTALMOHHOM U 3JIEKTPOCTATUYECKOM MoJisix; 11 Kimacc — pacnpocTpaHeHUs: MEXaHUYECKUX
1 DJICKTPO-MarHUTHBIX BOJIH, IABJICHUS U]1€aJIbHOTO M ()OTOHHOTO Ta30B);

. o0CyX/leHHuEe TpaHUIl NPUMEHHUMOCTH BCEX M3y4daeMbIX 3aKoHoMmepHocTei (10
kiacc: 3akoHbl Herorona, ['yka, Kynona, cmoxenust ckopoctei; 11 kimacc: 3akoH Owma,
KJIACCUYECKasi TEOpHUsl  DJIEKTPOMAarHUTHOTO  M3IYyYEHHUsS) U  HUCIHOJB3YEMBIX  Mojemnei
(MaTepuanbHas TOYKA, UACATBHBIN Ta3 U T. 11.);



. UCIIOJIb30BAaHUE M BO3MOXKHAsi MHTEPIpETaIsi COBPEMEHHBIX HAYYHBIX JaHHBIX
(11  kjmacc: aHU3OTPOIUSL  PEIMKTOBOIO  M3IY4YeHHs] CBA3BIBaeTCS C  0oOpa3oBaHHEM
ACTPOHOMHYECKUX CTPYKTYp (momoOHbie wccnenoBanus JlxoHa Mazepa u Jxopmka Cmyta
Obun  ynoctoeHbl HoOeneBckoit mpemun mo ¢usuke 3a 2006 rom), Ha IIECTH PUCYHKAX
NpUBECHBI B pa3HbIX MaciuTabax 3D-kapTunku BeenenHoi, momydeHHbIe 3a MOCIEeAHNUE TOIbI C
MOMOIUIbI0 KOCMHUYECKUX TEJIECKOMOB);

. pPacCMOTpPEHHE MPHUHIINIA JEHCTBUSI COBPEMEHHBIX TEXHMUECKHX ycTpoucTB (10
KJIaCC: CBETOKOIUPOBAILHON MAIlIMHBIL, IEKTPOCTATUYECKOTO (GUIbTPA AJII OUUCTKH BO3/yXa OT
IBUIM, KJIaBUATYpbl KOMIIbIOTEpa; 11 Kitacc: neTekTopa METaJIMYECKUX MPEIMETOB, M0€3/1a Ha
MarHUTHOM MOJYIIKE, CBETOBOJA), MPHUKIAIHOE HCIOJIb30BaHUE (usnueckux spieHui (10
KJIacC: SIBJICHHUE IEKTPU3ALUY TPEHUEM B JaKTUiockonuy; 11 kiace: 3j1eKTpUuyecKoro paspsija B
IJ1a3MEHHOM JUCILIEE);

. OOLIEKYIbTYpHBIM  acleKT  (QU3MYECKOro  3HAHMS,  peanu3auus  UJeH
MeXMpeaMeTHbIX cBsizeit (10 kimacc: cuMMeTpusi B IPUPOJIE U KUBOIUCH, YIIPYTHe AedopMaliun
B OHMOJOrMYECKMX TKaHAX, (HU3HOIOTMYECKOE BO3ACUCTBUE TIEPETPY30K HA OpPTraHU3M,
CYILIIECTBOBaHHE AJIEKTpUYeckoro mons y pei0; 11 kmace: ¢du3uueckue MPUHIMIBI 3PEHUS,
OOBSICHEHHE TPUYMH BO3HUKHOBEHHUS PATUAIMOHHBIX TII0SCOB 3€MJIM, BBISICHEHHE BKJIAJa
pa3IMYHBIX MCTOYHHKOB HOHU3UPYIOLIErO H3Ty4YeHHUS B €CTECTBEHHBIM paJuallMOHHBINA (OH,
UCIIOJIb30BAaHUE SBJICHUS PAJMOAKTUBHOIO pacmajia B U30TONHON XpOHOJIOrHH, (GOpMYIUpOBKa
HEOOXOUMBIX YCIOBUN BOZHUKHOBEHHUS OPTraHUYECKOH JKU3HH Ha TUIAHETE).

Hesn u3yvyenust GU3MKU B CPeHel HIKOJIe CaeYIoLme:

o dbopmupoBaHre y OOyYarOIUXCS YMEHUS BHJIETh W IOHUMATh I[EHHOCTh
00pa3oBaHusl, 3HAYUMOCTh (DU3MUYECKOTO 3HAHUS JUIS KAXKJIOTO YEIOBEKAa, HE3aBHCHUMO OT €ro
npoecCHOHANBHOM  NIeATENbHOCTH; YMEHUH pa3inuuaTh (akThl U OLEHKH, CpPaBHUBATh
OIICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMU OIICHOK, (POPMYITHpPOBaTH 1 00OCHOBHIBATH
COOCTBEHHYIO TIO3HUIINIO;

o dopMupoBaHrue y oOydaromUXCsl LEJIOCTHOTO MPEACTABICHUS O MHpPE M pOJU
(GU3MKN B CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI MUpPA; YMEHUS OOBSCHATH
MOBEJICHUE OOBEKTOB W TMPOIECCHl OKpYXKAlolel JeHCTBUTEIBHOCTH — TPUPOIHOM,

COHH&HBHOﬁ, KyanypHOfI, TEXHUYECKOMN CpCAbl, UCITIOJIB3YS MJISI 3TOT'O (I)I/I3I/IIIGCKI/IC 3HAHUA,

o npuoOpeTreHre OOydyaroIMIMMUCS OIBbITa Pa3HOOOpa3HOW AEATENbHOCTH, OIbITa
MO3HAHUS M CaMOIIO3HAHHUS; KIIFOUEBBIX HABBIKOB (KJIOUEBBIX KOMIETEHTHOCTEH), MMEIOIINX
YHUBEPCAIIbHOE 3HAYEHHME Ul pPaA3JIMYHBIX BUIOB JEATECIBHOCTH, — HABBIKOB PELICHUS
npo0JieM, IPUHATHS PEIIeHUH, TIONCKa, aHAIU3a U 00paboTKHU HH(OPMALIK, KOMMYHHUKATUBHBIX
HaBBIKOB, HAaBBIKOB  HW3MEpPEHUH, COTpyaHMYecTBa, HPGPEKTUBHOIO M  OE30MaCHOTO
WCITOJIb30BaHHUs PA3JINYHBIX TEXHUYECKUX YCTPOUCTB;

o OBJIaJICHUE CUCTEMON HAYYHBIX 3HAHUN O (U3NYECKUX CBOMCTBAX OKPY’KAIOILIErO

MHpa, 00 OCHOBHBIX (I)I/BI/I‘-ICCKI/IX 3aKOHAaX U O cnoco0axX MX HCIIOJIb30BaHUS B HpaKTHqCCKOﬁ
KU3HU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA ®U3UKHU

OOyuenne ¢u3MKHM B 00pa30BaTEIbHOM YUPEXKJACHUU JIOJDKHO OBITh HaIlpaBIEHO Ha
(dopMHpOBaHUE CIEAYIOMUX PE3YTbTATOB:

JINYHOCTHBIE Pe3YabTaThl:

- yMEHHE YNOPaBIATh CBOEW IO3HABATEIIbHOM NEATEIbHOCTHIO; - TOTOBHOCTh H
CHOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpPa3OBaHMIO, Ha MPOTSHXKEHUHU BCEW JKU3HU;
CO3HATENIbHOE OTHOIIEHUE K HEMPEephbIBHOMY OOpa30BaHMUIO KakK YCJIOBHIO YCHEIIHOM



npodecCHOHATBbHON ¥ OOLIECTBEHHOW JEATENbHOCTH; - YMEHHE COTPYAHHYATh CO
CBEpCTHMKAMM, [JETbMM MJIAJIIEr0 BO3pacTa, B3pOCIbBIMM B 0Opa30BaTelbHOH, y4yeOHO-
UCCIICIOBATEIIbCKON, TPOEKTHOM W JPYruX BHIAX MAEATENBHOCTH; - C(HOPMHUPOBAHHOCTD
MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH; OCO3HAHUE
3HAYMMOCTH HAyKH, BIAJICHHS JOCTOBEPHOM HH(OpMamumeil o MepenoBbIX AOCTIKEHHSX H
OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTb B HAy4YHBIX 3HAHHUAX 00
YCTPOMCTBE MHpa M OOIIECTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY; - UYBCTBO
rOpIOCTU 32 POCCHUHCKYIO (PU3MUECKYI0 HAyKy, I'YMAaHHU3M; - IOJIOXKUTEIBHOE OTHOILEHHE K
TPYAY, LEJICYCTPEMIIEHHOCTh; - JKOJOTMYecKas KyJbTypa, OepeKHOE OTHOIICHHE K POIHOM
3emile, MPUPOAHBIM OorarctBam Poccun M Mupa, MOHMMaHUE OTBETCTBEHHOCTH 33 COCTOSIHUE
IIPUPOJIHBIX PECYPCOB U Pa3yMHOE IIPUPOAOUCIIONB30BAHNUE.

MeTanpeaMeTHble pPe3yJbTaThl:

Pecynamuenvie YY/[: Oovuarowuiica cmoodicem: - CaMOCTOSITENIBHO OIpPEAessaTh Ielu,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BATCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalMUsIX; - OLICHUBATh PECYPCHI, B TOM UHUCJIE BPEMS U JIPyrue HeMaTepuaibHbIe
pecypchl, HEoOXOAuMbIE Ul JOCTWKEHHUS IIOCTaBICHHOM paHee LEeNH; - COINOCTaBIATh
UMEIOIINECs] BO3MOXKHOCTU M HEOOXOIUMBIC I JOCTHXKEHUS LENH PECYpPChl; - OMpEeIesiTh
HECKOJIBKO ITyT€H JOCTHKEHHUS IMOCTABJIECHHOM LeNW; - 3a/aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIPEAENIUTh, YTO LIeJIb JOCTUTHYTA; - COMOCTABIATh MOJYUYEHHBIH pe3yJIbTaT
JESTEIbHOCTH C TIOCTaBJIEHHON 3apaHee LEibl0; - OLIEHWBATH IOCIEACTBUS JIOCTHXKEHUS
MOCTAaBIICHHOW I1eMM B JACSITENbHOCTH, COOCTBEHHOW JKH3HH M KU3HU OKPYKAIOIIUX
moneii. Iloznasamensuvie YY/I: Ooyuarowuticss cmoxcem: - KPUTHUECKH OICHUBATH |
UHTEPIPETUPOBATh HMHPOPMAIMIO C pa3HbIX [O3UIUH; - pacro3HaBaTh U (UKCHPOBATH
IPOTUBOPEUYUS] B MH(POPMALMOHHBIX HCTOYHMKAX; - MCIOJIb30BaTh pa3INMYHbIE MOJAEIBHO-
CXEMaTHUYECKUE CPEJCTBa [Vl NPEACTABICHUS BBIABICHHBIX B MH(MOPMALMOHHBIX MCTOUYHHUKAX
IIPOTUBOPEUMI; - OCYLIECTBISTh Pa3BEPHYTHI MH(GOPMAIMOHHBIN TMOUCK M CTaBUTh HE €ro
OCHOBE HOBbIE (yueOHble M IIO3HABaTENIbHBIE) 3aJjaud; - HUCKaTh M HAXOAUTh OOOOIIEHHBIE
CHoCcOoObl pelIeHMs] 3aJauM; - TPUBOAMTH KPUTHUECKHE AapryMEHThl, KaK B OTHOIICHUU
COOCTBEHHOT'O CYXJIEHHs, TaK U B OTHOIIEHUM ACUCTBUI M CYXKIEHHUIl APYroro yeioBeka; -
aHAIN3UPOBATh U MPeoOpa3oBBIBATH MPOOJIEMHO-TIPOTUBOPEUMBBIE CUTYAllUH; - BBIXOAWTH 3a
paMKH y4eOHOro TMpenMeTa M OCYLIECTBISATh IEJIEHANPABICHHBIH IMOMCK BO3MOXHOCTU
IIMPOKOT0 IEpeHoca CpPeACTB U CIOocoOOB JEWCTBUSA; - BBICTPAWBATh HWHAMBHUAYAJIbHYIO
00pa30BaTeNbHYI0 TPACKTOPHUIO, YYUTHIBAs OTPaHUYEHUS CO CTOPOHBI APYIMX YYaCTHUKOB U
pecypcHble OTHOILEHHUS; - MEHATh M YAEp)KHUBaTh pa3Hble MO3ULIMHM B TO3HABATEIbHOU
NesITeNbHOCTH (OBITh YUYEHHUKOM M Yy4HTeneM; (OopMyJIHpOBaTh 00pa3oBaTENbHBIM 3ampoc |
BBITNIOJIHATH KOHCYJIbTaTUBHBIE (DYHKIIMM CAMOCTOSITENILHO; CTABUTh NPOOJIeMy U paboTaTh HaJl ee
pElLlIEHuEM; YIIPaBIIATh COBMECTHOM II03HABaTENbHON JESATEIBHOCTBIO u
noauuHsITHCS ). Kommynukamuenvte YY/[: Odyuarowuiics cmodicem: - OCyIIECTBISITH JACIOBYIO
KOMMYHHKAIIMIO, KaK CO CBEpCTHMKAMM, TaK U CO B3POCIBIMU (Kak BHYTpU 0Opa3zoBaTeIbHOMN
OpraHM3aliy, Tak U 3a €€ MpelelaMH); - MPU OCYIIECTBICHUH IPyNIoBOW pabOThl ObITH Kak
PYKOBOJUTENEM, TaK M WIEHOM MPOEKTHOM KOMaH/bl B Pa3HBIX pOJSX (TEHEpaTopoM HUIeH,
KPUTUKOM, UCIOJHUTENEM, PE3EHTYIONIUM U T.J.); - Pa3BEpHYTO, JIOTMYHO U TOYHO U3JIararb
CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHNE aJICKBATHBIX (YCTHBIX M MMCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;
- pacro3HaBaTh KOH(DIUKTHBIE CUTYallUH U IPEIOTBPAIIATh KOHMIUKTHI 10 UX aKTUBHOU (a3bl; -
COIJIAaCOBBIBaTh ~ MO3MIIMM  4WIEHOB KOMaHAbl B  Mpoiecce paboThl  Haa  OOMIUM
MPOJAYKTOM/pEIIEHUEM; - IPEACTABIATh MYOJUYHO PEe3yJbTaThl HHAUBUIYaIbHOW U TPYNIOBOM
NeSITebHOCTH, KaK Tepel 3HAKOMOW, TaK M Tepe] HE3HAKOMOW ayauTopHel; - MoadHupaTh
NapTHEPOB JUId JENOBOW KOMMYHHUKAIIMM, HCXOAS U3 COOOpaKeHWHl pe3yabTaTUBHOCTU
B3aMMOJIEMCTBYS, a HE INYHBIX CUMIIATUH; - BOCIPUHUMATh KPUTUYECKHE 3aMEUaHUs KaK pecypc
COOCTBEHHOTO pa3BUTHS; - TOYHO MU €MKO (OpMYyIUPOBaTh KaKk KpPUTHYECKHE, TaK U




o00pUTeNbHbIE 3aMeuaHusi B ajpec APYrux JIoJed B paMKax NeJOBOW M 00pa3oBaTeNbHOU
KOMMYHHKAIMH, U30€erast Py TOM JINYHOCTHBIX OLIEHOYHBIX CYXKICHHH.

IlpeaMeTHBIE pe3yJbTaThbl:

Buinycknux na bazosom YPO6HE Hay4yumcA.

. JeMOHCTPUPOBATh Ha TNpUMEpax pojdb M MecTo (GHU3MKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOIH TEXHUKU U TEXHOJIOTHM, B
NPAaKTUYECKOHN eATEIbHOCTH JIIOCH;

. JEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBI3b MEXIYy (PUIUKON U JIPYrUMH
€CTECTBEHHBIMH HAayKaMU;

. YCTaHABIIMBAaTh B3aHMMOCBS3b E€CTECTBEHHO-HAYYHBIX SIBJICHHUM U TNPUMEHSTbH
OCHOBHBIC (PU3MUECKUE MOJICIHN JJISl MX OMUCAHUS U OOBICHEHHS,

. UCIOJNIb30BaTh MHGOPMAIUIO (PU3MUECKOTrO COJIEPKaHUs MPHU PEIICHUN y4eOHBIX,
NPAaKTUYECKUX, TPOEKTHBIX M HCCIEAOBATENLCKUX 3a/ad, HHTErpupys wHHpopMamuio u3
pa3IMYHBIX UCTOYHUKOB M KPUTUYECKU €€ OI[CHUBAS;

. pa3nuyaTth U YMETh MCIOJb30BAaTh B y4eOHO-MCCIIETOBATEIBCKONW AEATEIBHOCTH
METO/Ibl HAyYHOTO MO3HAHUs (HAOII0/IEHUE, OMKICAaHNe, U3MEPEHUE, SKCIIEPUMEHT, BBIIBUYKEHUE
THIOTE3bl, MOJCIUPOBAHUE U 1Ip.) U (OPMBI HAYYHOTO TO3HAHUS ((paKThl, 3aKOHBI, TEOPUH),
JEMOHCTPHPYS Ha MIPUMEpPax UX POJib U MECTO B HAYYHOM [MO3HAHUU;

. MPOBOANTH NPSMBIE U KOCBCHHBIC M3MCHECHHS (DU3MUYSCKUX BEJIMYMH, BBIOWpAst
U3MEpUTENIbHbIE MPHOOPHI ¢ Y4ETOM HEOOXOAMMOW TOYHOCTH HM3MEpPEHUH, MIaHHUPOBATH XOJ
U3MEpEHUH, IMoNlydyaTh 3HAYCHHE HW3MEPSeMO BEIUYMHBI W OLEHUBATh OTHOCHTEIBHYIO
MOTPENIHOCTH 110 33IaHHBIM (PopMyTIam;

. NPOBOJUTH HCCIICAOBAHUS 3aBHCHUMOCTEH MEXAy (PH3NYECKUMHU BEITUYNHAMH:
IPOBOJIUTH HM3MEpPEHHs] M OIpeNesATh Ha OCHOBE HCCIEIOBaHMS 3HAuU€HHE IapaMeTpoB,
XapaKTEPU3YIOIMUX JaHHYI0 3aBHCHMOCTh MEXKJIy BEIMYMHAMH, M JIEJaTh BBIBOJ C y4ETOM
HOTPEIIHOCTH U3MEPEHUI;

. UCTIONIB30BaTh JUIS OMHCAHUS XapakTepa MPOTeKaHWs (U3NYECKUX MPOIECCOB
buznyecKre BEIUYUHBI U IEMOHCTPUPOBATh B3aUMOCBS3b MEXKYy HUMHU;

. UCTIONIB30BaTh JUIS OMHUCAHUS XapakTepa MPOTeKaHWs (U3NYECKUX MPOIECCOB
buznyecKre 3aKOHBI ¢ YY€TOM I'PAaHUIl UX TPUMEHUMOCTH;

. pemaTh KayecTBEHHBIE 3a/a4d (B TOM YHCIE W MEXIPEAMETHOTO XapaKTepa):
UCTIONB3YS MOJENd, (PU3NYeCKHUe BEMUYMHBI U 3aKOHBI, BBICTpanBaTh JIOTUYECKH BEPHYIO
IEMOYKY 00BsICHEHHUS (J0KA3aTeNbCTBA) MPEAJIOKEHHOTO B 3a/1a4e Mpoliecca (SIBJIEHUs);

. pelaTh pacdeTHbIE 33Jauu C SBHO 33JJaHHOM (U3MYECKON MOJIeNbl0: Ha OCHOBE
aHaJM3a yCJIOBHUS 3aJa4d BBIIENATh (PU3MUYECKYIO MOJIENb, HAXOAUTh (PU3NYCCKHE BEITHMUUHBI U
3aKOHBI, HEOOXOAMMbIE M JOCTATOYHBIE JUIS €€ PELICHHUs, MPOBOJUTH PACUEThl U MPOBEPATH
MTOJIyYEHHBIN pE3yibTaT;

° YUYUTBIBATE TPaHUNBl TPUMCHCHHA H3YUYCHHBIX (I)I/ISI/I"ICCKI/IX Mozaeaen npu
pPEIICHUN (bPISI/I‘-IeCKI/IX N MCXKIIPCIMETHBIX 3a/1a4,
. HCIIOJB30BaTh I/IH(I)OpMaLII/IIO U NPUMCHATHL 3HAHUSA O IMPUHIUIIAX pa6OTLI n

OCHOBHBIX XapaKTEPHUCTHKAX M3YUYCHHBIX MAINH, MPUOOPOB U JPYTHUX TEXHUUYECKUX YCTPOMCTB
JUTSL pEIICHUS TPAKTHYECKHUX, YIeOHO-HCCIIeI0BATENbCKIX U IPOEKTHBIX 3a71a4;
- WCTOJIb30BaTh 3HAHUS O (PU3WYECKUX OOBEKTaX M MPOIECCaxX B MOBCEIHEBHON KU3HHU
Ut obecrieueHusi 6€30MacHOCTH IPpH 0OpaIIeHNU! C MPUOOPaMH U TEXHHUECKUMHU yCTPOHUCTBAMH,
JUIS COXpaHEHUST 3/I0POBbsI M COOJIFOACHUS HOPM DKOJOTHYECKOTO TOBEACHHUS B OKPYXKAIOIIEH
cpene, LI NPUHATHS PELICHUI B IOBCEAHEBHOM KU3HU.
Mexannuyeckue siBJeHHUS

. pacro3HaBaTh MEXAHUYECKUE SIBIICHUS W OOBSICHATh HAa OCHOBE HMEIOIIMXCS
3HAaHUM OCHOBHBIE CBOWCTBAa WJIM YCJIOBHUS NPOTEKAHUS O3TUX SBICHUN: pPABHOMEPHOE H
HEPAaBHOMEPHOE JBHKECHHE, PABHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEUHOE JIBUKEHUE,



OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBHKEHUS, CBOOOIHOE MaJIeHUE Tell, PABHOMEPHOE JIBIKCHUE
[0 OKPYXHOCTH, MHEpLHs, B3aUMOJCICTBUE TEJI, PpEaKTUBHOE JBH)KECHUE, Iepeaayda JaBiICHUs
TBEPJBIMU TEJIaMU, )KUJIKOCTSAMH U ra3amMu, aTMoc(hepHoe JaBIeHHE, IUIABAHUE Tell, PABHOBECHE
TBEPABIX TeJl, UMEIOIINX 3aKPEIUICHHYIO OCh BpallleHUs, KoieOaTelIbHOE IBUKEHHE, PE30HAHC,
BOJIHOBOE JIBUKEHHE (3BYK);

. ONUCHIBAaTh M3YYEHHBIE CBOICTBA TE€JI M MEXAHUYECKHE SBJICHUS, HCIIOIb3YS
¢u3nUeckre BEIMYMHBL: MyTh, IepeMelIeHe, CKOPOCTb, YCKOPEHUE, Iepro]l 00paleHus, Macca
Tena, IJIOTHOCTh BEIECTBa, CUila (Cujia TSHKECTH, CHJIa YIPYTOCTH, CUjla TPEHUs), JaBJICHHE,
UMITYJIbC Tella, KWHETHYecKas SHEpPrus, MOTCHIMalbHAs DJHEprusi, MexaHudeckas pabora,
Mexanuueckass MoiHocTh, KIIJ| mpu coBepuieHun paboTbl ¢ HMCHOJIB30BAHUEM IPOCTOTO
MeXaHU3Ma, CHJIa TPEHHsI, aMIUTUTY/1a, IEpPUOJI U YacTOoTa KoJeOaHuil, IJIMHA BOJIHBI U CKOPOCTh
€€ pacmpoCTpaHEHHWs; TMpH ONUCAaHUHM TMPABWIBHO TPAaKTOBAaTh (U3MUECKUNH  CMBICTT
UCIIOJIb3YEMBIX BEIUYMH, MX OOO3HAYCHHUS M €IUHMIBI W3MEPEHHs, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEITMYHUHY C JIPYTUMHU BEIUMYUHAMH, BHIYHCISATH 3HAUYCHUE
(U3UYECKON BEJIMYUHBIL;

. aHaJIM3UPOBATh CBOMCTBA TE€J, MEXaHUYECKHE SIBJICHUS U MPOLECCHI, UCIIOIb3YS
(du3MYEeCKHEe 3aKOHBI: 3aKOH COXPAHEHHS JHEPTUU, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIIUI
CYTNEepHO3UINH cUJl (HaxoxaeHue paBHojeiicTByromeit cuibl), I, II u 11 3akonsl HetoToHa, 3ak0H
COXpaHEHHMs MMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxuMmeza; Mpu 3TOM pPas3inyarh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

. paznuyaTth ~ OCHOBHBbIE  IPU3HAKM  M3YyYEHHBIX  (U3MUECKUX  MOJeNeil:
MaTepuaibHasi TOUKa, HHEPLMAIbHAs CUCTEMA OTCUETa;
. pemarh 3ajadd, UCIOJNIb3ysd (U3NYECKUE 3aKOHbBI (3aKOH COXpPaHEHUs SHEpruu,

3aKOH BCEMHUPHOI'O TATOTEHMS, NIpUHIUN cyneprio3uuuu cui, I, IT u 111 3akonsr HeroToHa, 3ak0H
COXpaHEHMsI HMITysibca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmynsbl,
CBsI3BIBAOINIME (PU3UYECKUE BEIUYHMHBI (IIyTh, CKOPOCThb, YCKOpPEHHE, Macca Tena, TMIOTHOCTh
BEILIECTBA, CHJIA, ABJIEHUE, UMITYJIbC TE€Ja, KUHETUYECKas >HEPrusi, MOTEHUHAIbHAS SHEPIrus,
MexaHuuyeckas pabora, mexaHudeckas mourHocTh, KIIJl mpocroro mexaHusma, cuiia TpeHUS
CKOJIbXKEHUS, KOO(DPUIIMEHT TPEHUsI, aMIUTUTY 1a, IEPUOJ M 4acTOTa KoJieOaHUH, JUTMHA BOJIHBI U
CKOPOCTh €€ pAacIpOCTpPaHEHHs): Ha OCHOBE aHajin3a YCIOBHUS 3aJaud 3alUCBIBATh KpPaTKOE
YCIIOBHE, BBIACHATh (PU3NUECKHE BEIUYUHBI, 3aKOHBI W (GOPMYJbl, HEOOXOAMMBIC I €€
pelleHus, MPOBOIUTH PacueThl U OICHUBATh PEAIbHOCTH MOJYUYEHHOTO 3HAYeHUsS (PU3nvecKon
BEJIMYHHBI.
TemnoBble sIBJIeHUS

. pacro3HaBaTh TEIJIOBBIE SBJIECHUS W OOBSACHATh Ha 0aze MMEIOMUXCS 3HAHUMN
OCHOBHBIE CBOICTBa WJIM yCIIOBHS MPOTEKAHUS ITHUX siBICHUN: nuddysus, n3MeHeHue oodbema
T TIpU HarpeBaHUW (OXJIAXKICHWH), OOJbINAs CXKUMAEMOCTh Ta30B, Majas C)KHMaeMOCTh
JKUJKOCTEH W TBEPABIX TeEJ; TEIJIOBOE paBHOBECHE, UCIAPEHUE, KOHACHCAIUs, IUIABICHUE,
KpUCTAJUTH3AIMs, KHUIICHUE, BJIAXKHOCTh BO3[yXa, pa3JIUYHBIC CHOCOOBI TEIUIoNepeaadn
(TemIoMPOBOTHOCTh, KOHBEKITUS, U3IYUYCHNE), arperaTHble COCTOSIHHS BEIECTBA, MOTJIOMIEHUE
SHEPTUM TIPU HCIIAPEHUHW S>KUIKOCTH W BBIICTICHHWE €€ NMPH KOHJICHCAIMH Tapa, 3aBUCHMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS;

. OTNHUCHIBATh W3y4YEHHBIE CBOWCTBA TEJI W TEIJIOBBIC SBJICHUS, HCIIOIB3YS
¢busznyecKrue BEIMYMHBI: KOJTUYECTBO TEIUIOTHI, BHYTPEHHsSI DHEPIHs, TeMIleparypa, yaeiabHas
TEIJIOEMKOCTh BEIIECTBA, YCIbHAs TEIJIOTA IUIABJICHUS, YACIbHAS TEIJIOTa MapooOpa3oBaHuUsl,
yaenbHas TEIJIOTa CrOpaHusl TOIUIMBA, KOX(PQOUIMEHT TMOJE3HOTO0 JEHCTBHUS TEIJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUH TTPABUIILHO TPAKTOBATh (PU3MUECKUI CMBICI MCTIOJIb3yEeMbIX BEJTUYHH,
uX O0O0O3HAYCHWS W CIUHHIBI W3MEPEHHs, HAXOAUTh (OPMYNBI, CBS3BIBAIONINE JAHHYIO
(GUBUYECKYIO BEJTUYHHY C JPYTUMHU BETUYMHAMU, BEIUUCIIATh 3HAUCHHE (PU3UUECKON BEITUUNHBI,

. aHAJIM3UPOBATh CBOWMCTBA TEJ, TEIUIOBBIE SIBJICHUS M TPOLECCHI, HCIOIb3YS
OCHOBHBIC TIOJIO)KEHUS AaTOMHO-MOJIEKYJSAPHOTO YYEHHS O CTPOEHHUM BEIIECTBA M 3aKOH
COXpaHEHHUsI SHEPTHUH;



. pa3nu4yaTh OCHOBHBIC TNPHU3HAKM HM3YYEHHBIX (PH3UUECKUX MOJENEH CTPOSHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEI;

. NPUBOUTH TPUMEPHI MPAKTUYECKOTO HCIIONB30BaHHUS (DU3MYECKHX 3HAHHHA O
TEIJIOBBIX SIBJICHUSAX;
. pelars 3a/1a4u, UCIIONb3Yys 3aKOH COXPAaHEHHMs SHEPTUU B TEIUIOBBIX MPOLIECCAX U

(GopMynbl, CBs3bIBalOIIME (U3UUECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEMIIeparypa,
ylaeabHas TEINIOEMKOCTb BELIECTBA, YACIAbHAsA TEIUIOTA IIIABJICHHA, YIElbHAas TEIIOTa
napooOpa3oBaHUs, YAeJIbHas TEIUIOTa CrOpaHMs TOIUIMBA, KOA((UIMUEHT MOJIE3HOT0 JeHcTBUs
TEIUIOBOIO JIBUraTessl): Ha OCHOBE aHalIM3a YCIOBMs 3aJaud 3alMChIBATh KPAaTKOE YCIIOBHE,
BBIJICJIATE (PU3NYECKHE BEIMYUHBI, 3aKOHBI M (QOPMYJbl, HEOOXOAMMBIE Ul €€ pELIeHHUS,
NPOBOJUTH PACUYEThl U OLIEHUBATH PEATbHOCTH MOIyYE€HHOTO 3HAYEeHUS (PH3UUECKON BETMYNHBI.
JIEKTPUYECKHEe U MATHUTHBIC SIBJICHUSA

. pacrno3HaBaTh 3JEKTPOMAarHUTHBIE SBJICHUS U OOBSACHATH HA OCHOBE MMEIOILIUXCS
3HAaHUH OCHOBHBIE CBOWMCTBAa WJIM YCJIOBMSI IPOTEKAHHUS AITUX SIBICHHUMN: DJIEKTpU3aLuUs Tell,
B3aMMOJICHCTBUE 3apsJOB, IEKTPUUYECKUN TOK M €ro JeiCTBUS (TEIJIOBOE, XUMHYECKOE,
MarHuTHOE), B3aUMO/JICIICTBUE MAarHUTOB, 3JEKTPOMAarHUTHAs MHIYKLUS, 1€HCTBHE MarHUTHOTO
IIOJIsI HAa IIPOBOJHHUK C TOKOM M Ha JBWXYIIYIOCS 3apsDKEHHYK0 4YacTHIly, JACUCTBUE
JJIEKTPUYECKOTO TOJIsI HA 3apsDKEHHYI0 YacTHUIy, DJIEKTPOMAarHUTHBIE BOJIHBI, HMPSIMOJMHENHOE
pacIpoOCTpPaHEHHUE CBETA, OTPAKCHHUE U IIPEIOMIICHUE CBETA, AUCIIEPCHUS CBETA.

. COCTaBIIATh CXEMBI JIEKTPUUECKUX LIENEHN C TIOCIEN0BATENIBHBIM U NIapajlIeIbHbIM
COEJMHEHUEM 3JIEMEHTOB, Pa3iinyasl yCIOBHbIE 0003HAUEHHS 2JIEMEHTOB IEKTPUUECKUX Lenel
(MCTOYHMK TOKa, KJIFOY, PE3UCTOP, PEOCTaT, JIAMIIOUKa, aMIEpPMETP, BOJIBTMETD).

. UCIIOJIB30BaTh OMNTHUYECKUE CXEMBI ISl TIOCTPOCHUs M300paKeHUN B IUIOCKOM
3epKajie U coOuparoIieil JruH3e.
. OTHUCHIBaTh U3YYCHHBIC CBOMCTBA TEJI U AJICKTPOMATHUTHBIC SIBIICHUSI, UCTIONb3YS

¢bu3nueckue BENWYMHBL: DJICKTPUYECKMHA 3apsj, CHJa TOKa, 3JIEKTPUUYECKOe HampsiKeHue,
JIEKTPUUYECKOE CONPOTUBIIEHUE, YAEIbHOE CONPOTUBIICHUE BEIIECTBA, pab0oTa IEKTPUIECKOTO
HOJIsl, MOIIHOCTh TOKa, (POKYCHOE pacCTOSIHUE M ONTHYecKass CHJla JIMH3bl, CKOpPOCTh
AJIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA; IIPU ONMCAHUU BEPHO TPAKTOBATH
(Gu3nUecKuil CMBICI HCHOJB3YEMBIX BEJIWYMH, UX OO003HAUEHUS M EIUHMIBI H3MEpEeHMS;
HaXOJUThb (POPMYJIbI, CBS3BIBAIOILINE TAHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYMHAMMU.

. AQHAIN3UPOBAaTh CBOWCTBA TEJ, DJIEKTPOMATHUTHBIE SBJIEHUS M IPOLECCHI,
UCTIONB3Yysl (PM3NYECKHE 3aKOHBI: 3aKOH COXPAHEHHUs DJIEKTPUYECKOIo 3apsaja, 3akoH Oma 1
ydacTka nenu, 3akoH /[xoyinsa-JIeHna, 3aKkoH NpsSMOJIMHEHHOTO paclpOCTPAHEHUs CBETA, 3aKOH
OTpaXKEHMsI CBETA, 3aKOH IPEJIOMJICHUS CBETA; IIPU ATOM paznyaTh CIOBECHYIO (OPMYITHUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKECHHUE.

. MPUBOJIUTH MHPUMEPHl MPAKTHUUECKOrO HUCIHOIB30BaHUS (U3MUYECKHUX 3HAHUH O
JJIEKTPOMATHUTHBIX SIBICHUSIX
. pelaTth 3aJa4u, UCIOJb3ys pu3nYecKue 3akoHbl (3akoH OMa A yyacTKa LenH,

3akoH J[xoyns-JIeHia, 3akoH MPSAMOJIMHEMHOrO0 pacHpOCTPaHEHUs! CBETAa, 3aKOH OTPAKEHUS
CBETa, 3aKOH TPEIIOMJICHUSI CBeTa) W (POPMYIIbI, CBS3BIBAIOININE (U3UUYESCKHE BEIWUYUHBI (CHIIa
TOKA, JIEKTPUUYECKOE HAMPSKEHUE, DIEKTPUUECKOE COMPOTUBIICHHUE, YJEIbHOE COMPOTUBIICHUE
BEIIIECTBA, paboTa IJIEKTPUUECKOTO TOJISI, MOIITHOCTh TOKA, (POKYCHOE PACCTOSIHUE M ONTHYECKas
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJMHA BOJIHBI M 4acToTa CBETa, (hOPMYIIbI
pacdera dJIeKTPUUECKOTO COMMPOTHUBIICHHS TIPH MOCIEA0BATEILHOM U MapaIeTbHOM COCTMHCHUH
MPOBOJHMKOB): HA OCHOBE aHAJIM3a YCIOBUS 3aJaud 3alUCBIBATh KPAaTKOE YCIIOBHUE, BBIACIATH
bu3nYecKue BEIMYHMHBI, 3aKOHBI W (DOPMYIIbI, HEOOXOIUMBIE IJIsi €€ pelIeHUs, MPOBOIUTH
pacueThl U OLIEHUBATh PEAIbHOCThH MOJYICHHOTO 3HAYCHUS (PU3NYECKON BETHUMHBI.
KBanToOBbBIE sIBJICHMSI

. pacro3HaBaTh KBAaHTOBBIE SBJICHHS M OOBSICHATH Ha OCHOBE MMEIONINXCS 3HAHUI

OCHOBHbIE CBOWCTBA WMJIM YCIIOBHUSI NMPOTEKAHUS STUX SIBJICHMI: €CTECTBEHHAs U MCKYCCTBEHHAas



pPaIuOaKTUBHOCTb, O-, - W Y-U3NMy4YEHHUS, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa H3IydCHHUS
aToMa;

. OTKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHHUS, UCIIONB3YS (PU3NUECKHUE BEINYHHBIL:
MaccoOBOE€ 4YHCJIO, 3aps0BOE YMCIIO, MEPHOJ] Mojypacrnajaa, SHeprus (GOTOHOB; MPHU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIUYMH, MX O0O3HAUYEHUS U
€AMHUIIBI U3MEPEHUS; HaXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTUMH BEJTMYMHAMHM, BEIYUCIIATH 3HAUCHUE (PU3NYECKON BETMUHHBI,

. AQHAIM3UPOBATh KBAHTOBBIC SIBJICHUS, HCHOJIB3Ysl (PU3WYECKUE 3aKOHBI U
IIOCTYJIaThl: 3aKOH COXPAHEHWs SHEPIUHU, 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO 3apsizia, 3aKOH
COXpaHEHMsI MAaCCOBOI'0 UMCIIa, 3aKOHOMEPHOCTH M3JIYYeHHsI U MOTJIOIICHUS CBETa aTOMOM, MpHU
3TOM pa3inyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BHIPAKCHHE;

. pas3nvaTh OCHOBHBIE MPU3HAKY TUIAHETAPHON MOJICH aTOMa, HYKJIOHHOW MOJIeIT!
aTOMHOTO si7Ipa;
. NPUBOJIUTH MTPUMEPHI MPOSIBJICHUS B NPUPOJAC M MPAKTUYECKOTO UCIIOJIb30BaAHUS

PaauOaKTUBHOCTH, SIAEPHBIX U TEPMOSIECPHBIX PEAKLNMN, CIEKTPAJIbHOTO aHAJIN3A.
DJIeMEeHThI ACTPOHOMMHU
L] YKa3bIBATb HAa3BAHWA IUIAHCT Comnueynon CHUCTCMBbI;, pa3jind4aTb OCHOBHBLIC
NpU3HAKA CYTOYHOTO BpalleHusi 3Be3gHoro Heba, nBwkeHus Jlynol, ConHlla W IUlaHeT
OTHOCHUTEJIBHO 3BE3[1;
. MOHUMATD PA3IIUYMSI MEKIY TeIHOLEHTPUUECKON U FeOLeHTPUUYECKO CUCTeMaMu
MUpa;

Buinycknux na 6a3080m ypogHe noayuum 603MOHCHOCHb HAYYUMbCAL:

. NOHUMAMb U  OOBACHAMbL YEIOCMHOCMb  (PUBUYECKOU Meopul, pasiudams
epanuybl ee NPUMEeHUMOCIU U MeCmO 8 psAdy Opyeux QuuuecKux meopu,

. 6nadems npuemamu NOCMpOEHUs Meopemudeckux O0O0KA3amenbcms, a maxodice
NPOCHO3UPOBAHUA 0COOEHHOCMeEl NPOMEKAHUsA QuU3UYecKUx AGNeHUll U Npoyecco8 Ha OCHO8e
NONYYEHHbIX MeOPemMU4ecKux 6b160006 U OOKA3AMENbCMSE,

. Xapaxkmepuzo8ams CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOUWUMU HAYYHBIMU
HOHAMUAMU: NPOCMPAHCMEBO, 8PeMsl, Mamepusl (6eujecmso, noie), 08udCeHuUe, CUNd, IHEPIUsL;

. 8b108U2AMb  2UNOME3bl HA OCHOB8E 3HAHUSL OCHOBONONALAIOWUX DUUYECKUX
3aKOHOMepHOCmelU U 3aKOHO8,

. CAMOCMOAMENLHO NIAHUPOBAMb U NPOBOOUMDb hu3UYecKUe IKCNEPUMEHNbL,

. xapaxkmepuzoeams 2100albHble NPOONIEeMbl, CmoAujue nepeod Her08eyecmeoM:
9HepeemuuecKue, colpbesble, IKON02UUecKue, — U poib QUIUKU 8 peueHun dMmux npooiem,;

. peuams npaKmuKo-opueHmupoBanHvle KayecmeeHHvle U pacyemHule usuieckue

3a0ayu ¢ GblOOPOM u3UUeCKOl MOOenU, UCNOAb3YS HECKOIbKO (QUUYECKUX 3AKOHO8 UIU
Gopmyn, C6a3b16AIOUUX U3BECTIHBIE (DUUUECKUE BENUUUHbL, 6 KOHMEKCMEe MeNCHPeOMemHbIX
cesasell;

. 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKU UZYYEHHBIX MAUUH, RPUOOPOE
U MEXHUYECKUX YCmpoucms,

- 00BACHAMb  YCI08USL NPUMEHEHUS. (PU3UYeCKUX Mooeell npu pewenul Qu3UdecKux
3a0ay, HAX00UMb AOEeK8AMHYIO NPEONONCEHHOU 3a0ave @OUIULECKYI0 MOOelb, pa3peuams
npobemy, KAk Ha OCHO8E UMEIOWUXCSL 3HAHUL, MAK U NPU NOMOUU MEMOO08 OYECHKU.

Mexannueckue ABJICHUSA
o UCNONIL308aAMb 3HAHUSL O MEXAHUYECKUX SGAEHUAX 8 NOBCEOHESHOU JHCU3HU OJIA

obecneuenusi 6e3onacHocmu npu oobpawjeHuy ¢ npudopamu U MexHUYecKUMU yCmpoucmeamu,
01 COXpaHeHUsi 300p06bs U COONIOOEHUS HOPM IKOJIO2UYECKO20 NOBEOeHUsl 8 OKpYicaroujell



cpede;  npueoOUmMb  NpUMepbl  NPAKMUYECKO20 UCNONb306AHUS  (U3UYECKUX 3HAHUL O
MeXaHuyecKux sAeleHusX U Qu3UYecKux 3aKOHAX;, NpuMepbl UCHNONb308AHUSL B0300HOBIAEMbIX

UCTMOYHUKO8 — JHepeuu,  HKOJNOSUHEeCKUX  NOCIe0CmBUll  UCCIe008aHUs — KOCMUYECKO20
NPOCMPAHCME,
. Paznuuamy 2paHuybl RPUMEHUMOCIU PU3UYECKUX 3AKOHO8, NOHUMAMb 8Ce00uull

xapaxkmep @QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUyecKou 3SHepeuu, 3aKOH
COXpameHusi UMNYIbCd, 3aKOH BCEMUPHO20 MALOMEHUs) U OSPAHUYEHHOCMb UCNOIb3068AHUS
yacmHwIX 3aKkoH08 (3akon I yka, Apxumeoda u op.),

. HAxXo0ums a0eK8amuyro nPedioNCeHHOU 3a0aue Qu3uuecKyro Mooeib, pa3peuand
npobnreMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke C  UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwi Memooo8 OYeHK.

TenJioBble sIBJICHUSA

. UCNONBL306AMb 3HAHUS O MENI06bIX SAGNEHUAX 6 NOBCEOHEBHOU MHCUZHU O]
obecneuenusi 6e30naAcCHOCMU Npu 0OpaweHuy ¢ npudopamu U MexHUYeCKUMU YCmpoUucmeamu,
011 COXpAaHeHUsi 300p06bs U COONIOOEHUST HOPM IKOJIOSUYECKO20 NOBEOeHUsl 8 OKpyicaroujell
cpede; NpuBOOUMb NpUMEPbL IKOIOSULECKUX NOCIe0CcmBUll pabomul Osuzcamenell 6HYMpeHHe20
C20paHUsl, MEenioBbIX U 2UOPOIIEKMPOCMAHYULL,

. PAa3IuLams 2panuybl NPUMEHUMOCMU (PUULECKUX 3AKOHO8, NOHUMAMb 8Ce00uul
xapakmep GyHOaMeHMAaIbHbIX GU3ULECKUX 3aKOHO8 (3aKOH COXPAHEHUSl dHEpeUU 8 MeNna08blxX
npoyeccax) u 02panuieHHOCMs UCNOIb308AHUS YACHHBIX 3A4KOHO8,

. HAXo0ums a0eK8amuyI0 NPedI0NCeHHOU 3a0ade Yu3uuecKyro Mooeib, pa3peuans
npobneMy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL O MeNnl06blX ABNEHUSIX C UCNONIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWiU Memooos OYeHK.

DJIeKTpuYecKHe 1 MATHUTHBIE SIBJIEHUS

. UCNONB308AMb 3HAHUSL 00 INIEKMPOMACHUMHBIX ABNEHUAX 8 NOBCEOHEeBHOU HCUSHU
ons  obecneuenus Oe3onacHocmu npu  obpawjenuu ¢ Npubopamu U MEeXHUYECKUMU
yempoucmeamu, Oiisi COXPAHEHUs. 300P08bsi U COONOOEHUsL HOPM IKOLOSUYECKO20 NOBEOCHUS 6
oKpydrcaroujeli cpede; NpUBOOUMsb NPUMEPHI GIUAHUS INEKMPOMALHUMHBIX U3LYYEHUL HA HCUBbLE
Op2aHUu3Mbl;

. PA3IULams 2panuybl NPUMEHUMOCMU (PUULECKUX 3AKOHO8, NOHUMAMb 8Ce00uull
xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEeHUsl JJNeKMpU4ecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONIb308AHUS YACMHBIX 3aKOHO08 (3akon Oma 01 yuyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

. UCNONb306aMb  NpUEMbl  NOCMPOEHUs  Pu3udeckux mooenell, Noucka u
PopmynuposKu 00KA3AMenbCme GblOBUHYMBIX 2UNOMe3 U MeOpemuUieckux 8bl860008 HA OCHO8e
IMAUPUYECKU YCIMAHOBNIEHHBIX (PAKMO8;

. HAxXo0ums a0eK8amHyo NPedsloAHCeHHOU 3a0ayie hu3uLecKyro Mooelb, pa3peuians
npobnemy Kak HA OCHO8e UMEIOWUXCSA 3HAHUL 00 JJIeKMPOMACHUMHBIX SGNEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 annapama, max u npu ROMowu Memooo8 OYeHKU.

KBanToBbIe fIBJIEHUS

. UCNONIBL306AMb NONYYEHHble 3HAHUS 8 NOBCEOHEeBHOU HCU3HU Npu obpaujenuu ¢
npubopamu U MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX d4acmuy, 003umemp),
Ol COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUs 8 OKpYicaroujell
cpede;

. COOMHOCUMb IHEP2UIO CA3U AMOMHBIX A0ep ¢ 0edeKmom Maccol,

. APUBOOUMb  NPUMEPbI  BIUAHUA — PAOUOAKMUBHBIX — USIYYEHUL HA  JHCUBble
Op2aHU3Mbl, NOHUMAMb NPUHYUN  Oelicmeus 0o3umMempd U pasiudams  YCi08us €20
UCNONIL30BAHUS,



. NOHUMAMb  IKOJLO2UYEeCKUe NpoOIeMbl, BO3HUKAIOWUe NPU  UCNOTb308AHUU
AMOMHbBIX DNEKMPOCMAHYUL, U NYMU PEUleHus SMmux npooiem, NepcneKmuebl UCHOIb308AHUS
YAPABISEMO20 MEPMOSOEPHO20 CUHMESA.

J1eMeHTbI ACTPOHOMMH

. yKazvleams obwue Ce0UCmea U OMIuYus NiAHem 3eMHOU 2pYRnvl U NidHem-
eueanmog; manvix men CoaHeuHou cucmemvl U OOALWUX NIAHEM; NOAb308AMbCS KAPMOLU
38e30H020 Heba npu HaAbIOeHUsX 36e30H020 Hebd;

. PAsIuYams OCHOGHblE XAPAKMEPUCMUKU 36e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MeMNepamypoll;
. pasauyams eunome3svl 0 npoucxodicoenuu CoiHeuHoU cucmemol.

COJAEPKAHUE KYPCA ®PUBUKHU

BBenenue. @usuka v pusuyeckue MeToAbl U3YUYCHHUS NPUPOIBI

dusnka — (QyHAaMEHTalbHas Hayka O MNpupoje. MeToabl HAy4YHOTO HCCIIEAOBaHMS
¢uznueckux sBiIeHUH. MonenpoBaHue GU3NYECKUX SIBICHUN U mpoueccoB. PU3NUecKuil 3aK0H
— TpaHULbl TPUMEHUMOCTH. Dusnyeckue TEOpUM WM INPUHLHUIN COOTBETCTBUA. Poinp M MmecTo
¢u3ukn B (QOopMHpOBaHMM COBPEMEHHON HaydyHOH KapTUHBI MHpa, B MPaKTUYECKON
nesaTenbHOCTH moeit. Pusuka u Kytomypa',

MexaHuuecKue siBJIeHUS

I'paHnupl TPUMEHMMOCTH KJIACCUYECKOM MEXaHMKU. BakHellue KWHEMAaTHYeCKUe
XapaKTEpUCTHKU — MEPEMEIIEHNE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJIEIH TENl U JBUKCHUM.
BsaumoneiictBue ten. 3akonsl BecemupHoro tsarorenus, ['yka, cyxoro tpenus. MHepnuanbHas
cucTemMa orcyera. 3akoHbl MexaHUMKkH HprotoHa. Mmmynbc mMaTepranbHOW TOYKH M CHUCTEMBI.
M3MeHeHHe W COXpaHEHHE HUMIyNbca. Mcnonv3oeanue 3aKOHO8 MeXamuku 07 O0ObACHEeHUs
08UICEHUSI HeOECHbIX meTl U OISl pA36UMUS KOCMUYECKUX ucciedosanuil. MexaHnueckas SHeprus
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs MeXaHU4ecKoil aHepruu. Pabora cuisl.

Pasnosecue Mamepuafleod mo4Ku u meep@ozo mena. Ycnosus pPasHoBeCUA. Momernm
cunvl. Pasnosecue scuoxocmu u 2asa. ﬂeuofceuue JHcuUOKoCcmell u 2a308.

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOI TeoprH

Monekynspao-kuHetnueckass  teopus (MKT)  cTpoenmst  BemectBa u  ee
OKCIIEPUMEHTAJIbHBIE  JIOKa3aTelbCcTBa. AOCONIOTHAas TeMmrmeparypa Kak Mepa cpeaHei
KMHETUYECKOM SHEpPruM TEIUIOBOTO JABMKEHUS 4YacTHIl BeliecTBa. Mojenb HeaqbHOIO rasa.
JlaBnenue raza. YpaBHEHME COCTOSAHMS UICAIBHOIO Ta3za. YpaBHeHHe MeHaeneeBa—
Knaneiipona. ArperaTHble COCTOSIHHSI BeIeCTBa. Moodenb cmpoeHus Hcudkocmell.

OCHOBBI TEPMOIHHAMUKH

Bayrtpennss sueprus. Pabota u Teronepenaya kak crocoObl U3MEHEHHUs BHYTPEHHEH
sHepruu. [lepBblil 3akoH TepMoanHaMHUKH. HeoOpaTMMOCTh TEMJIOBBIX mporeccoB. [TpuHIMIBI



JEHCTBUS TETUIOBBIX MAIIMH (MTapoBasi TypOMHA, TBUTATENIb BHYTPEHHETO CTOPaHUsl, PEaKTHBHBIN
neuratens). KITJl TemioBoi MamHsI.

OCHOBBI JIEKTPOAMHAMMU KU

Onektpuueckoe  noje.  3akoH  Kynona.  HampsibkeHHOCTh M TOTEHIMAT
JJIEKTPOCTATUYECKOr0 1oJsA. IIpoBOIHMKM, MOIYNPOBONHUKM M IUAIEKTpUKH. KonzaeHcarop.
[TocTosiHHBIN 31EKTpUUECKUN TOK. FICTOUHMKHN 3IEKTPUYECKOr0 TOKA. DJIEKTpUYecKas LeNb U ee
coctaBHble yacTU. HampaBieHue u nedcCTBHs 3neKTpuueckoro Toxa. KosmebaTesnbHbI KOHTYP.
ONEeKTpOMAarHUTHbIE BOJIHBI. J[Mana3oHbl 3JIEKTPOMArHUTHBIX M3IYYEHUM U UX IPAKTHYECKOE
IIPUMEHEHHUE.

DNeKTpOMarHuTHBIE KoJieOaHUs. ODJEKTPOABMXKYyIas cuia. 3akoH Oma i TMOJTHOM
Henu. OJEKTPUYECKUA TOK B MPOBOJHMKAX, JJICKTPOJIUTAX, MOJYNPOBOJHUKAX, Ta3ax u
Bakyyme. Ceepxnposooumocme.

OCHOBBI JIEKTPOAMHAMMKH (MPOAOJIKEHHE).

NHnyknps MarHUTHOrO moJid. [[eficTBHE MAarHMTHOIO MOJIS HAa NMPOBOAHUK C TOKOM H
JBIKYLIYIOCS 3apspkeHHyro vactuny. Cwia Amnepa u cuna JlopeHna. MarHuTHele CBOMCTBa
BemecTBa. 1IoTOK BekTOpa MarHMTHOM WHIYKUWU. SIBIIEHHME 3JIEKTPOMAarHUTHOM HMHIYKLIHH.
3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIHMH. DJIEKTpOMAarHuTHoe mnose. [lepemennsiii Tok. fIBieHue
caMOMHAYKUMH. MHIYKTUBHOCTB. DHepaus 91eKkmpomMacHumno20 noJs.

Kosedanus v BOJIHBI

Mexanuueckue KojeOaHus U BOJHBL. AMIUIMTYAA, MEPHOJ, YacToTa, (aza KoneGaHUil.
[IpeBpartieHust SHEPruu NMpu KojaedaHusx. Buinyscoennvle konebanus, pesonanc. Ilonepeunsie u
IPOI0JIbHBIE BOJHBI. DHEPIus BOJIHbL. Mumepghepenyus u ougpakyus onn. 3ByKOBBIE BOJIHBI.

DneKTpOMarHuTHbHIE Kose0aHusl. KoneGaTenbHbIit KOHTYD. CBoOoHBIE
AIIEKTPOMAarHUTHBIE KoJIeOaHusl. BoinyxaeHHbIE AIIEKTPOMAarHUTHBIE
koneOanus. Pezonanc. Ilepemennsiii Tok. KonneHncatop u kaTymika B IENU IEPEMEHHOTO TOKA.
[TpousBoncTBO, mepenadya M MOTpeOJICHUE SJIEKTPUUECKOM SHEpPruu. DIeMEHTapHas Teopus
TpaHchopmaTopa. ONEeKTpOMarHuTHOE  TOJE. BuxpeBoe  anekTpuueckoe  IoJe.
ONEKTPOMarHuTHHIE  BOJIHBI. CpolicTBa  DJIEKTPOMAarHUTHBIX ~ BOJH.  JlMama3oHbI
AIIEKTPOMAarHUTHBIX M3JIyY€HUH W MX MNpaKTUYecKoe NpuMeHeHue. [IpuHuMnbl paauocBsi3u U
TEJIEBUICHNU.

Ontuka

I'eomerpuueckas ontuka. I[IpsiMonuHENHHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOU
cpene. 3akOHbl OTpakeHHsT W mpenomiieHHs cBera. [logHoe BHYTpeHHEE OTpaKeHUe.
Onrtuueckne npubopsl. BomHoBeIe cBoiicTBa cBeta. CkopocTh cBera. MHTEpdepennus crera.
KorepentHocts. Qudpakmus cBera. [lomspuzanus csera. ucnepcus cBeta. Ilpaktuueckoe
MMPUMCEHCHHUEC DJICKTPOMAarHuTHBIX HSqueHHfI.

J1eMEeHTbI TECOPUH OTHOCUTECJIBHOCTH

NHBapuaHTHOCT MOIYJSl CKOPOCTH CBe€Ta B Bakyyme. [IpUHUIHN OTHOCHUTEIBHOCTH
OitHmreitHa. CBs3b MacChl U SHEPTHH CBOOOIHOW YACTHUIBI. DHEprus Mmokos. CBsi3b Macchl C
SHEPIrUeHn.

KBanToBas ¢pusuka

I'mnoresa Ilnanka o kBanTax. ®oroaddexr. YpaBuenne DitHmTeHa 11 Gpororddexra.
®otonbl. ['unore3a ge bpoilnst 0 BOJHOBBIX CBOMCTBax wyacTull. KopmyckyispHO-BOJIHOBOMU
nyanmusMm. CoomHnowenue ueonpedenennocmu I etizenbepea. IlnanerapHass MOJENb CTPOCHHS



atoma. OnbiTel Pesepdopaa. KBantoBeie nmoctynatsl bopa. Mcryckanue u HOTJIONIEHHE CBETa
aroMoM. Jlazepsl.

CocTaB U CTpoeHHE aTOMHOTO sjpa. fnepHbie cuibl. [ledekT macchl U 3HEpPrusi CBSI3U
aTOMHBIX A1ep. Bupl pannoakTHBHBIX IPEBPALLICHUH aTOMHBIX SIJIEP.

3aKkoH paJMOaKTHBHOTO pacrana. SAnepHeie peaknuu. LlemHas peakius aeneHus saep. 1
DHEpPrusl CBSI3M HYKJIOHOB B sipe. SlnepHast sHepreTtwka. [lpumenenue s0epHOl dHepeemuKu.
Brnusaue wWOHM3UpYIOIIEH paauanid Ha JKUBbIE oOpraHu3Mbl. Jlo3a wu3IydeHHs, 3aKOH
PaAMOAKTUBHOIO paclaja M €ero CTaTUCTHYECKUH XapakTep. OJIEMEHTapHbIE YaCTHIIBI.
dyHIaMEHTAJIbHBIC B3aMMOJICHCTBHSI.

Crpoenue Bcesnennoit

CoBpeMeHHbIE TIPEACTABICHUS O TNPOUCXOXJIeHUH u dBoitonmu CoyHIla W 3BE3.
Ctpoenue conneuHoit cucremsl. CucreMa «3emiis — Jlynay. OOuue cBenenust o Comnnie (BUa B
TEJIECKOIl, BpallleHWe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIA M COCTOSHHE
BEIIeCTBa B HEM, XMMHYECKUI cocTaB). VICTOUHUKH SHEpPruu U BHyTpeHHee cTpoeHue ColHIa.
Knaccugukarus 38e31. 3Be3/1bl 1 UCTOYHUKH HX dHepruu. dusnyeckast nmpupona 3se3n. Hama
["amakTuka (cocraB, cTpoeHue, NBIKEHHE 3Be3/l B [ aslakTike U ee BpaiieHue). [IpoucxoxaeHue
Y 3BOJIIOIMS FaJakTUK U 3Be31. [IpeacTaBinenne o CTpOEHUH U 3BOJIFOUMH BeeneHHOM.

TEMATHYECKOE IIVIAHUPOBAHUE

10 kace
No Paznen KomumuectBo | Komnyectso | Kontpompnas | JlaGoparopHbie
9acoB I10 9acoB MO pabota paboThI
ABTOPCKOM paboueii
mporpaMmme mporpaMme aBTOpCKai
/paboyast
1. | BBenenne. ®usuka u 1 1 0 0
(buzHuecKue METO b
U3Y4YEHUS IIPUPOJIBI
2. | Mexanuka 27 30 2 5/7
Kunemaruka 6 9 1/2
Junamuka 9 9 2/3
3aKOHBI COXPAaHEHHUS B 7 7 11
Mexanuke. CraTuka.
TI'mapomexanuka 5 5 n
3. | MoJexkyJsipHo- 10 11 1 1/1
KHHEeTHYeCKas
Teopus
4. | OcHoBBI 7 7 1 0/0
TePMOIMHAMHKH
5. | OcHoBbI 16 19 1 2/2
3JIeKTPOTNHAMUK
JIEKTPOIHHAMHKH 5 7
DJeKTpoCcTaTHKa
P 6 6
3aKOHBI MOCTOSTHHOTO
TOKa 4 6
Tok B pa3inu9IHbIX
cpemax




6. | Pesepm 7 0
Hroro 68 68 8/10
Hroro 68 yacos
KonTpoJb ypoBHs 00y4yenus. ®@usznka 10 knacc.
Ne Haumenosanue Hcrounux Konuguxkarop Konuguxkarop
EID BIIP
pas3zenoB u TeM
KonTponbshas pabota Junaktryeckue MaTepualibl 1.1.1-1.19 2.1-2.6
Nel «Ocroesbt ®usuka 10 kiracc / A.E.Mapoms,
KUHeMamuKu» E.A.Mapon. — M.:
UznatensctBO «/podar, 2014 r.
Kontponshas pabora 1.2.1-155
TemaTmueckre KOHTPOIBHEIE U
Ne2 «Ocnosbr ounamuxu u 6
3aKOHbE COXpANEHUSD) CaMOCTOSITEIbHBIE pabOTHI IO
¢usuxe 10 xnacc /
O.N.I'pommera. — M.:
KonTponbhas pabota Ne UsnatenscTBo «Jk3ameny, 2012 2.1.1-2.1.17 3.1-3.7
3 «OcHosbl monekyasapHo- | .
KUHEeMUYecKol meopuuy
KoHnTponbHas padota Ne 2.2.1-2211
4 «Ocnosul
MEPMOOUHAMUKU Y
Kontponsaas pabora Ne Hunaktryeckue MaTepualsl 3.1.1-3.2.10 4.1-4.7
5 «3axonwr nocmosannoco | ®uszmka 11 xmacc / A.E.Mapomn,
MoKa». E.A.Mapon. — M.:
UznatensctBO «/Ipodayr, 2014.
TemaTtuyeckue KOHTPOJIbHBIE U
CaMOCTOSITEIbHBIE pabOTHI IO
¢usmke 10 xmacc /
O.N.I'pomrera. — M.:
H3narensctBO «OK3aMmen», 2012
T.

Tembl J1aGopaTOpHBIX U NpakTHYecKUX padot B 10 kiacce

JlabopatopHast pabota Nel M3mepeHne MrHOBEHHOH CKOPOCTH M YCKOPEHHSI C UCTIOJIb30BaHUEM CEKYHIIOMEpa

HJIM KOMIIBIOTEpA C JaTYUKAMU;

JlabopatopHast pabota Ne2 V3yueHne ABMKEHUS Teja IO OKPYKHOCTH;

JlaboparopHast pabota Ne3 Vzyuenne nBUKeHHS Tela, OPOIIEHHOTO TOPU30HTANBHO;

JlaGoparopHas pabota Ne4 Vzmepenue sxECTKOCTH TPy >KUHEI,

Jlaboparopnast pabota Ne5 Vzmepenue ko PHUIAEHTa TPEHUS CKOIBKCHIS,

JlabopatopHast pabota Ne6. M3ydeHune 3aKkoHa COXpaHEHHSI MEXaHUIECKON SHEPTHUH;

JlabopatopHast padota Ne7 M3yueHne paBHOBECHS TEJ 101 ACHCTBUEM HECKOJIBKHX CHJT;

JlabopatopHast pabota Ne§ DxcnepumeHTaIbHasE TpoBepka 3akoHa I eit-Jltoccaka;

JlabopatopHast pabota Ne9. M3ydeHue mociieoBaTeIbHOTO U MapaJlIeIbHOTO COSAMHEHUS TIPOBOJHUKOB;




JlaboparopHas pabota Nel0. M3mepenune D/]C 1 BHYTPEHHETO COMTPOTHBIICHUS ICTOYHUKA TOKA.

11 xnace
Ne Paznen Konuyectso KomuuectBo | KonTponbHas JlabopaTtopHblie
4acoB 110 4acoB 110 paborta paboTsI
ABTOPCKOM paboueii
mporpaMme mporpaMmme aBTOpCKai
/pabouas
1. | OcHOBBI 2JIEKTPOAMHAMAKHA 9 yacoB 10 yacoB 1 2
(mpoao.skeHue)
P 11
MarsuTHOe 1nosje
Su S5u 11
DJeKTpOMarHuTHAsI WHIYKIIHS
44 54
2. | KoyieGanusi ¥ BOJIHbI 15 yacos 15 yacoB 1 1
MexaHnyeckue KoneOaHus 3y 349 1/1
DNeKTPOMarHuTHBIC KOJIeOaH s 54 54
Y BOJIHBI
3y 349
MexaHH4YeCKUE BOJIHBI
44 44
OJEeKTPOMAarHUTHEBIC BOJHBI
3. | OnTuka 13 yacoB 14 yacoB 1 3
I'eoMeTpryeckast ¥ BOJHOBAsS 114 124 33
onrtuka M3ny4yeHue u CrieKTpbl
249 24
4. | OcHOBBI CIENUATILHO TEOPHH 3 yaca 3 gyaca 0 0/0
OTHOCHUTEJHHOCTH
5. | KBanroBas ¢pu3uka 17 yacos 17 yacos 2 3/3
CBeTOBbIC KBaHTHI S5y 54 1
AToMmHas Gpu3nKa 39 34 2/2
®duznka aTOMHOTO s1pa 74 74 1 1/1
DneMeHTapHbIe YaCTUIIBI 24 2y 0/0
6. | Crpoenue Bcenennoii 5 yacoB 5 yacoB 0 1/1
7. | IloBTOpeHHUE 3 gaca 3 gaca
8. | Pesepsn 3 yaca 1 yac
Hroro 68 yacos 68 yacos 5 10




KounTtpoas ypoBHst 00yuenusi ¢puszuxu B 11 kiacce

Ne HaumenoBanue HcTounuk Komudukatop Komudukatop
EI'D BIIP
pa3ieroB u TeM
KonTponwsHas pabota JunakTrndeckre MaTepralIbl 3.3.1-34.7 4.4-4.5
Nel «Maenumnoe Owmsuka 11 kmace /
noze. DNeKmpoMasHUmMHaAs A.E.Mapon, E.A . Mapon. — M.:
UHOYKYUSLY UznatensctBO «/Ipoday, 2014.
Komtponbias paGora TemaTHueckre KOHTPOIBHEBIC U
CaMOCTOSTEIbHBIC paOOTHI IO
No2 «Konebarus u 601HbL»
¢msuke 11 xiace /
O.U.I'pomuesa. — M.:
KonrponbHas pabora U31aTenseTBo «JK3aMeny, 3.5.1-3.6.12 4.6-4.7
Ne3 «Ci
«Ceemoguie 801HbL» 2012 r.. 4143
KonTtponbsaas padora 5.1.1-53.6 5.1-54
Ne4 «Cgemosvie kganmuol»
KoHTponbHas padora 2.2.1-2.2.11

NeS «Amomnasn ¢usuxa.
Dusuxa amomHo2o A0pa»

JlabopatopHast pabota Nel M3mepeHue cuibl B3aUMOJICHCTBUS KaTYIIIKU ¢ TOKOM M MarHuTa; JlaboparopHas
paboTa Ne2 M3yuyeHue aiekTpoMarHuTHOW HHIYKIMK; JlJabopaTopras padora Ne3 OmnpeneneHne yCKOpeHUs
CBOOOHOTO TIaIeHUS TP IIOMOIIY MasiTHUKA; JlabopaTtopHas padoTta Ne4 Mzmepenne moka3aTemst
npenomMyieHus ctekia; JlaboparopHas padota NeS OnpesieneHre ONTUYECKON CHIIBI JIMH3BI B (DOKYCHOTO
paccrosiHusl coOuparomeit miuH3el; JlaboparopHas padora Ne6 V3aMepeHre NTHHBI CBETOBOW BOJTHBI:
JlabopatopHast padota Ne7 HabnroieHue CIIONIHOTO M JIMHEHYATOro crieKTpoB; JlaboparopHas padoTta Ne®
HccnenoBanue ciektpa Bojopoja; Jlabopatopuas padora Ne9 Onpenenenre UMITyJibca U SHEPTHH YaCTUIIBI
MIpH JIBMKEHUHW B MarHUTHOM TioJie (1o otorpadusim); JlaboparopHas padota Ne 10 Onpenenenue nepuoaa
oOpareHus TBOWHBIX 3Be3]1 (eYaTHbIC MaTepHAIIbI).




HOYPOYHOE NVIAHUPOBAHUWE

10 kaacc (68 yacoB —2 yaca B HeeJII0)

Beenenmne (1 yac)

Ne Tema ypoka IIpenmeTHbIE pe3yabTaThL Jomaninee Hata
3aJlaHKe
171 Uro m3yqaer ¢puzuka. Ouznueckue 3HaTh CMBICH MOHITUH: Koncnekr
siByieHus. HabmoieHNs 1 OTIBITHL. (usnueckoe sSBICHUE, TUTIOTE3a
YMeTh OTJINYaTh THITOTE3HI OT
Hay4YHBIX TEOpUIl
Mexanuka (30 yacoB)
Kunemaruka (94acoB)
2/1 Mexannueckoe amxennu. CucreMma 3HaTh pa3InYHbBIC BUIIBI §1, 3, 3amanue
otcuerta. [lepemenienue. MEXaHUYECKOI'0 JABIKECHUS, ctp.14, 19
(PU3UIECKUI CMBICIT TIOHATHUS
32 PaBHOMepHOE JBHKEHHE TEIL. CKOPOCTH; 3aKOHBI §4,
CxopocTh. YpaBHEHUE pABHOMEPHOTO | PAaBHOMEPHOI'O 3amaaneCtp.23
IBWKeHU. Pelrenne 3agad. MPSAMOJIMHEWHOTO IBUKEHUS,
CKOpPOCTH; CPEOHEN CKOPOCTH,
o MTHOBEHHOM CK ™
4/3 I'paduku npsmonuHEHHOTO OBCHHOM CKOPOCTH, Crp.24-26
PaBHOMEPHOTO JIBHXKEeHHA. Perienue YPaBHCHUA 3aBHCHMOCTH
CKOPOCTH OT BPEMCHU TIPH
3a7ad4. p r p p
NPSIMOJIMHEHOM
PaBHOIIEPEMEHHOM IBIDKCHUH,
5/4 CkopocTh IpU HEPAaBHOMEPHOM OCHOBHBIC XapaKTEPUCTUKH §8, cTp.28
IBIDKCHUH. MTHOBEHHAsI CKOPOCTb. PaBHOMEPHOTO [ABIKCHHSI Tela
CrnoxeHue CKOpoCTel. 110 OKPYKHOCTH
. YMeTh CTpOHUTH U YUTATh
6/5 [IpsMosrHeHOEe PABHOYCKOPEHHOE P §9, 10, cTp.41.
rpauKy paBHOMEPHOTO
nBkeHne. UHCTPYKTaXK 1O .
MPSIMOJIMHEHHOTO JIBMKEHUS,
TB. Jlabopamopuas paboma Nel
N KCIIONIB30BaTh 3aKOH CIIOKEHUS
«H3mepeHue MeHOBEHHOU CKOPOCHU U .
CKOpPOCTEH TP pelIeHNH 3a/1a4,
VCKOpeHUsi C UCNOIb308AHUEM
peliaTh 3a1a4y Ha OIpeleIeHue
ceKyHOoMepa Uil KoMnvlomepa c
CKOPOCTH TeJla U €ro
oamuuxamuy N
KOOPJIMHATHI B JTF000I MOMEHT
BPEMEHH TI0 33J]aHHBIM
716 PaBHOMeEpHOE ABMKEHHE TOYKHU TI0 HAYaJIbHBIM YCIIOBHSM, §15,
OKPY>KHOCTH. OTIpEICTATh KHHEMATHUECKUE
XapaKTePUCTUKHU TIPH
8/7 Uucrpykrax no TB. Jlabopamopnas | PABHOMEPHOM JBIKCHHH TCIIA §16, cp.61
paboma Ne2 «H3zyuenue dsudncenus 1O OKpYXHOCTH, MPUMCHATH
mena no oKpYICHOCIUY MOJTyYeHHbIE 3HAHUS [IPH
pelIeHny 3a1a4
9/8 KunemaTika aOCOTFOTHO TBEPAOTO 3amayu 1o
tena Pemenue 3agay no Teme TeTpau.

«KunemaTukay.




10/9 | KourpoabHas paGora Nel [ToBTOpeHHE
«KunemaTunkay. TEOPHUH
Junamuka (9 yacos)
11/1 | AHanu3 KOHTPOJILHOM pabOThI U 3HaTh/TIOHUMATh CMBICIT §18,19
koppekuus YY 1. OcHOBHOe TIOHATUH «WHEPIUAIbHAS U
yTBepKaeHue MexaHuku. Cra. HEHHEpIUAIbHAS CHCTEMA
Macca. Equnaunna maccsl. OTCYETAaY, «B3aNMOACHCTBUEY,
«UHEPTHOCTBY, KAHEPIIHD),
12/2 | Ilepssiii 3akoH HeroToHa. Bropoii «CUJIa», KYyCKOPEHUE», CMBICI §20,21 ctp.73
3akoH HproToHa. 3akoHOB HpioTOHA,
«TPaBUTAIMOHHEIC CHIIBD),
13/3 | Tpernii 3akoH HeroroHna. [Tpunimn (BCCMHPHOC TATOTCHHICY, (CHIIA | ¢94
OTHOCUTENBbHOCTH [ ammies. TKECTH, «YHPYrOCTL,
«aedopManus), «TpeHHe;
CMBICIT BEJIHYUH <OKECTKOCTHY,
14/4 | Cuna TSDKECTH U CHIla BCEeMHUPHOTO «kod>dduument Tpernsy»; 3akon | $260,27
TATOTCHUSL. T'yxa.
15/5 | Aucrpykrax no Th. Jlabopamopuas ¥METh HILTIOCTPHPOBATE TOHKH §28, cTp.95.
TIPHIOKEHUS CHJI, UX
paboma Ne3 «H3yuenue 0gudicerus HAIPABIICHHE, HAXOMHTD
mena, 6pouieHHo20 20pU3OHMANTLHOY o
PaBHOICHCTBYIOIIYIO
HECKOJBKHX CHJI, peIlaTh 3aIaum
16/6 | Hdebopmanuu 4 CHUIBI YIIPYTOCTH. HA BBIYMCIICHHE CHIL. §33,34 c1p.
3akon ['yka. Bec. HeBecomocTs. 106
W3mepsaTs Maccy Tena.
H3meparts cuitbl
17/7 | Aucrpykrax no Th. Jla6opamopnas B3AMMOICHCTRHS
Paéoma Ned «Hsmepenue Te. BIauCssITh 3HaUCHUS CHIT
HCECMKOCIU NPYHCUNBL) T10 M3BECTHBIM 3HAYEHUSM MAcC
B3aUMO/JICHCTBYIOIIMX TEN U UX
18/8 | Cuubl Tpenus. THCTPYKTaXK MO YCKOPEHHH. Brrancisats §36, cTp.109
TB. Jlabopamopnas paboma Ne5 3HA4YEHUs] yCKOPEHUH Tel 1o
«H3mepenue koapuyuenma mpenus | M3BECTHBIM 3HAYCHHAM
CKONbICEHUS» JIEHCTBYIOIIMX CHIT K MACC
TeN. BEauciaTs 3Ha4eHus
19/9 | Pemienue 3a/1a4 110 TEME «CHITBI B YCKOPCHHMH TC IO M3BCCTHBIM §37, ctp.117.
npupoaey». Camocmosmenvhas SHATCHIAM JICHCTBYIOIX CHIT |
paboma. Macc Teil. BI:I‘II/ISJ‘IHTL 3HAYCHHUSI
CHJI M YCKOPEHHI.
3akoHbI coXpaHeHNs B MexaHuKe. (7 4acoB)
20/1 | Nmmysbc. 3aKOH COXpaHEHUsI 3HaTh/IOHUMATh CMBICIT §38
UMITYJIbCA. MOHSATHH «UMITYIIBC TEIay,
«AMIYIBC CHJIBI»; 3aKOHA
21/2 PeaktuBHOE nBIKeHME. Pernrenne COXpaHEHHs UMITYJIbCa, §39, ctp.129-
3a7a4d Ha 3aKOH COXPAaHCHHUS «paboTay, «MeXaHuIeCcKast 140
HUMITyJIbCA. SHEPTHUS, CMBICI TOHSITHS
SHEPTUH, BUIBI YHEPTHHA U
22/3 | Mexanuueckasi paboTa 1 MOIHOCTh 3aKOHa COXpAHCHHA SHCPrin §40, ctp.134
CHJIBL YMeTh BEIYMCIIATE U3MEHEHUE
HMITyJIbCa TeJa TIPH yaape o
23/4 | Kunernueckasi SHEPIHUL. TOBEPXHOCTh, BHIYUCIIATD §41, ctp.139




[ToTennmansHas 3HEprusi.

paboTy, MOTCHIIUATBHYIO 1
KAHETHYECKYIO SHEPIUio Tena,
OIUCHIBATH U OOBSICHATH

24/5 | PaboTa CHIIBI TSHDKECTH U YIPYTOCTH. §43
3aK0H COXpaHEHHUS SHEPTUU B HpOLECCh ml\feHeHm
MEXAHHKE. KHHETHECKOT 1

MOTEHIMAILHON YHEPTHH Tella
IIPU COBEPIICHUH PaOOTEHI,

25/6 | Mucrpykrax no Th. Jlabopamopnas TIPUMEHSATD 0JydeHHbIe 3HAHHS § 44, 45,
paboma Ne6 «H3zyuenue 3akona ¥ YMEHHSL [IpH PELLICHUH 3a1a4. ctp.145, 148
COXPaHeHUs1 MEXAHUYECKOU IHEP2UUY.

[IpuMeHsITH 3aKOH COXpaHEHHUS
26/7 | KonrpoJsbHas padora Ne2. VMIYJIBCa JUTA BIHCACHIA [ToBTOpenne
M3MEHEHUI CKOPOCTEH Tel Mpu
«/InnamMuka. 3aKOHBI COXpaHeHNs B X TeopHu
MEXAHMKE» B3anMOJCHUCTBHUAX. BEIUUCIATE
paboTy CHIT M U3MEHEHUE
KHHETHYESCKOM DHEPTHH Tela.

OCHOBBI CTATHKHU U THAPOMEXAHHUKH (5 4acOB)

27/ AHanmn3 KOHTPOJIBHOM paboThI U [TpumensTs pu 00BSICHEHUN §51
koppekius Y'Y /. PaBHoBecue paBHOBeCHS Tell PU3NICCKHE
MaTepPHATBHOM TOYKH U TBEPIOTO MOJIENTN: a0COIIIOTHO TBEPIOE
Tena. TEIO, IICHTP MacC U IICHTP

TSOKECTH Tella; PU3HIecKre

28/ Bunsl paBHOBecus. YcnoBus BEJIMYMHBL: MOMEHT CHJIBL, IJIeU0 | §52

paBHOBECHSI. CHUTBL.
dopMyaHpOBaTh U OOBSICHATE

29/ Hucrpykrax no Th. Jlabopamopuas | neppoe u Bropoe ycnosus §52
paboma Ne7 «H3yuenue pagnogecus PAaBHOBECHS TBEPIOTO TENA.
mena noo delicmauem HeCKOIbKUX
cuy [IpuBOIUTE IPUMEPEHI BUIOB

PaBHOBECHS TBEPIBIX Tel,
30/ Masnenue. 3akon [Tackars. MIPOCTRIX MEXATHIMOB. §53
PaBHOBecHe XUAKOCTH U ra3a dopMyIHpOBaTh: YCIOBUE
paBHOBECHs phIyara, PUHIUII
31/ 3akon Apxumena. [lnaBanue Ten MHHMMYyMa HOTEHIMANbHOM §54
SHEPTHUH.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON Teopuu (11 gacoB)

32/1 Crpoenue BemecTa. Monekyia. 3HATH/TIOHUMATE CMBICTT §56,57 ctp.179
OcnoBHubIe nonoxkeauss MKT. TIOHSTHH «BEIIECTBOY, «aTOM,
OKCIepUMEHTAIBHBIC JOKA3aTeIbCTBA | «MOJICKYIay, «IUP YU,
ocHOBHBIX monoxenuit MKT. «MEKMOJICKYISIPHBIC CHITBD»,
BbpoynoBckoe nBuxenue. OCHOBHBIE ocHoBHbIe TIonokenuss MKT,
nonoxenust MKT. CTPOEHHE U CBOMCTBA razoB,

KHUIIKOCTEH U TBEPIBIX TEl,
33/2 Macca mounekyn. KonmngectBo CMBICT IOHSTHH «TeMmreparypa», | §58
BEIIIECTBA. «a0coJIOTHAs TEMIIEpaTypay,
CBSI3b MEXKITy a0COJIOTHOM

34/3 | Cuiibl B3aUMOICHCTBUS MOJIEKYJI. TCMIICpaTypOM Tasa 1 CPEaHCH §59
CTpOCHHE KHIKHX, TBEPIEIX, KUHETHYECCKOM dHEprHei
ra3006PA3HBIX TCL. JBIDKCHHS MOJICKYJI, OCHOBHOE

ypasHeHue MKT, ocHOBHOE
ypasHenue UI'; 3aBucuMocThb

35/4 | Nneansusbiii ra3 B MKT. OcHOBHOE ME3KILY MAKPOCKOIINYECKHMH §60

ypaBHeHue MKT

napametrpamu (p, V, T),




36/5

Temmneparypa. DHEprus TEIIOBOTO
IBIDKCHUS MOJICKYJI.

XapaKTepU3YIOLUIMMU COCTOSIHUE
rasza, CMbICIT 3aKOHOB boiins —
Mapmuorra, I'eii-JIroccaka u
[apins. YMeTb 00bSICHATH

§62, 63ctp.192

37/6 | YpaBHeHHE COCTOSIHUS HIACATBHOTO (usnueckue sBIeHUs Ha ocHoBe | §66, 68cTp.203

ra3a ['a3oBbie 3aKOHBI MPEICTABICHUHA O CTPOCHUU
BEIIIECTBA, PEIIaTh 3a1a4u Ha

38/7 | Mucrpykrax no TB. JTabopamopnas | OMPCACTICHAC 1HCIA MOJICKYIL, §68, ctp.211,
paboma Ne8 «Dxcnepumenmanvuas KOoMiecTBa BEILECTBa, Mflccm 213
npogepka 3axoua I eti-/lroccaxay BCILCCTBA H MACCBI OTHO .

MOJICKYIbI, OOBSICHSTH CBOUCTBA
ra3oB, JKUJIKOCTEH, TBEPABIX TEI

39/8 | HacpienHblii map. laBneHue Ha OCHOBE HX MOJIEKYIISPHOTO § 71,72 ctp.
HaCBILIEHHOTO napa. Kunenue. CTPOEHHUS, TIPUMEHSTH 220,223
Hcnapenne »uaKocTu. MTOJTydeHHBIE 3HAHUS IS

pelIeHHs 3a/1a4, YKa3bIBaTh
40/9 | BiaxkHOCTB BO3/1yXa, H3MEPEHUE IMPUIUHHO-CIICICTBEHHBIE CBA3U | §73,75
BJIQXKHOCTH. MEXIy PU3MICCKUMU
BEJIMYMHAMM, BBIYHUCIIATH
41/10 | Kpucrajuinueckue u aMopdHbIe Tea. CPE/IHIONO KIMHETIHECKYIO §78
SHEPTHUIO MOJIEKYI MPH
WU3BECTHOW TeMIeparype.

42/11 | KontpoabHas pagora Ne 3 Ha TeMy [ToBTOpeHue
«OCHOBBI MOJIEKYJISIPHO- 3Hats/ TIOHMMATb CMBICT TEOpHH
KHHETHYeCKO#l Teopum» IIOHATHH «KHIICHHED,

«UCTIAPCHUECY,

«ImapooOpa3oBaHUEY,

«HACHIIICHHBIA TTap»
OcHoBbI TepMOAMHAMUKH (7 4acoB)

43/1 | Buyrpennss sueprust. Pabora B 3HaTh/IOHUMATh CMBICIT §79, 80ctp.245
TEPMOTUHAMUKE. MOHSATHI «BHYTPEHHSISA

SHEPTUS», KKOTUIECTBO

44/2 | KonndecTBO TEIUIOTHL. YpaBHEHHUE TETUIOTH), «yAeTIbHAs §82, ctp.248.

TEIIOBOTO OasiaHca. TEIUIOEMKOCTBY, (POPMYJTY JIst
BEIYUCIICHUS] BHYTPCHHEH

45/3 | Pemrenue 3aa4 Ha ypaBHEHUE SHEPriH, rpagHIecKuii crIocod §82

TCIIOBOrO GalaHca BBIYKCIICHHUS pabOThI Ia3a,CMBICIT
MIEPBOTO 3aKOHA
TEPMOTMHAMHKH,

46/4 | TlepBbIii 3aKOH TEPMOANHAMHUKH. (opMyIIMpOBKY mepBoro 3akona | $84 87ctp.256

BTopoii 3akoH TepMOIUHAMUKH TePMOXMHAMUKH IS
H30TIPOIECCOB,CMBICI BTOPOTO
47/5 | Hpunun geticteust 1 KITJT Terioseix | 3aKOHA §88, c1p.259.
JBUTaTENei. TEPMOIMHAMUKIL,YCTPOUCTBO U
MIPUHIIMIT IEHCTBUS TEILIOBOTO
48/6 | Pemrenwue 3ama4 mo Teme «OCHOBBI ABHIATEILA, GOpMyITy JUls §88, cTp. 273
Borumnciienus KI1/I. ’
TEPMOTUHAMHKI
YMeTp pemath 3a/1a4u ¢
49/7 | KoutpoJbHasi pabora Ne 4 na temy | BPIMCICHHEM KOJIMMECTBA §79-88

«OCHOBBI TEPMOJIMHAMHUKHY

TEIJIOTHI, pa0OThl U U3MEHEHUS
BHYTPEHHEW SHEPTUH Tasa,
BeranciATh KII/] TemioBsix
JIBUTATEJIEH.

OCHOBBI )JIEKTPOIUHAMHUKH (22 yaca)




nexrpocraTnka (7 4acoB)

50/1 | AHamu3 KOHTPOJIBHOM PabOTHI U 3HaTh/TIOHUMATh CMBICIT §90, 91crp.281
koppekuus Y'Y/l Uto Takoe (U3NYECKUX BEITMYUH:
3IEKTPOAUHAMUKA. 3apsij. 3aKOH <OIEKTPUIECKUH 3apsiDy,
coxpaHeHus 3apsiaa. 3akod Kymnona. «AIIEMEHTAPHBIN NEKTPUIECCKHUI
3apsi»; CMBICI 3aKOHA
51/2 | Dnektpuyeckoe moe. COXpaHEeHUs 3apsija, §94, 95ctp.285
HanpsokeHHOCTD (U3UIECKHUI CMBICT 3aKOHA
KynoHa u rpaHuIrs! ero
52/3 | Tlone ToyeuHoro 3apsiaa, chepsl. TPUMCHUMOCTH, CMBICTI IOHATHH | $96 c1p 294,
TIpHHIHI CYTEpIO3HIHHL. «MaTEPHsDy, «BELICCTBO, 297
«TI0JIeY, HANPSHKEHHOCTH
CUJIOBBIX JIMHUHN
53/4 | TloreHiuanbHast SHEPTUSL IIEKTPUYECKOTrO OIS, §99, ctp. 302
3apspKeHHOTro Tena B D1 SHEPreTHIECKON
XapaKTePUCTHKH
54/5 | Tlorenmuasn. PasHOCTh MOTEHIIUAIIOB. SJIEKTPOCTATUIECKOrO I10JI4, §100, ctp. 310
CMBICIT BEITHNINHEI
55/6 | CBsi3b MeXIy HANPSDKEHHOCTBIO U (DICKIPIMCCKAT EMROCTLY, §101, ctp.313
(U3NYECKUX BETHYUH
PDasHOCTBIO MOTCHLAATIOB. «TIOTEHIIHAAI), «padoTa
OKBUIIOTCHIUAILHBIC TOBEPXHOCTH
AIIEKTPHYECKOTO OIS
56/7 | DnektpoemkocTs. KongeHcarop. YMeTb 00BSCHATE MPOLECC §103,104
DHeprus 3apsHKeHHOTo KoHjaeHcaropa, | J/ICKTPU3ALHH TEII, BEIMUCILITE ctp.320
CHJIy KYJIOHOBCKOTO
B3aUMOJICHCTBHS, IPUMEHS T
TIPY pEIICHUH 32129 3aKOH
COXPaHEHHUsI HIEKTPUIECKOTO
3apsna, 3akoH Kymnona
3aKOHBI MOCTOSIHHOTO TOKA. DJIeKTPUYECKHIl TOK B Pa3IUYHBIX cpeaax(12 gacos)
57/1 | Dnexrpuueckuii Tok. Cria ToKa. 3HaTh/IOHUMATh CMBICIT §106,107
3axon Oma Ju1s yyacTKa LIeTH. TIOHSITUH «AIEKTPUUECKHIA TOK», | cTp.334
CompoTuBnenne «UCTOYHHUK TOKA», YCIOBHUS
CYIIIECTBOBAHHSI
58/2 | Dnexktpuueckue memu. 3NEKTPUYECKOr0 TOKA; CMBICI §108, ctp. 337
IMocnenoBaTensHOe U NapajuielibHOE BEJIMYMH «CHJIa TOKay,
COCIMHEHHE TIPOBOTHUKOB. «HATIPSHKEHUE». YMETh
COOHMpATh SNEKTPHUCCKHE TICTTH C
59/3 | Mncrpykrax no TB. JTabopamopnas | MOCICAOBATCIPHBIM H §108, ctp. 340
paboma Ne9. «Hzyuenue napajyIeIbHBIM COSINHCHUEM
nocredosamenshozo u napainenvhozo | - POBOAHHKOB, IPUMCHATE HpH
COeOUHEHUSL NPOBOOHUKOBY PCLICHUH 32121 3aKOHBI
MOCJIEI0BATEIBHOTO U
MapauIelIbHOTO COSJMHEHMUS
60/4 | PaboTa 1 MOLIHOCTH ITOCTOSIHHOTO IIPOBOJIHIKOB, PELIATh 3a1a4H C §110, cTp.342
TOKa. npuMeHeHueM 3akona Oma st
ydacTKa LIeTH U TOJIHOM 1eny;
61/5 | DJC. 3akon Oma Is TIOJTHOM ey, YMETb ONpeensTs paboTy 1 §111,112
MOLIHOCTb YICKTPUYIECKOr0 TOKA | c1p.345
IIpY MapajuieIbHOM U
62/6 | Mucrpykrax no Th. Jlabopamopnas TOCHCAOBATEILHOM COCMTHCIIH §112ctp.350

paboma Nel0 «Hzmepenue I7]C u
BHYMPEHHE20 CONPOMUBTIEHU
UCMOYHUKA MOKAY.

MIPOBOJAHUKOB, m3MepsATh DJC u
BHYTPEHHEE CONPOTUBIICHHE
HCTOYHHUKA TOKA




63/7 | Daekrpuueckas MPOBOAUMOCTh 3HaTh 3HAUECHUE §114,115
pa3nuuHBIX BemecTB. [I[poBOAUMOCTE | CBEPXIPOBOJHHUKOB B
METaJIJIOB. 3aBUCUMOCTh COBPEMEHHBIX TEXHOJIOTHSIX,
COIIPOTHUBIICHUS IPOBOJHHUKA OT v 5
TeMITEpaTypHL. MeTb OOBSCHATH IPUPOAY
3JIEKTPUYECKOTO TOKA B
MeTaJlJlax, 3HaTh/ TOHUMATh
64/8 | Tok B MONyIIPOBOJHHUKAX. ’ . §117, ctp.361
OCHOBBI DJIEKTPOHHON TEOpHUH,
YMETbh OOBSCHITH IPHYUHY
65/9 | Drnexrpuueckuii TOK B BaKyyMe. YBEJIMYCHHS COTPOTHBIICHHS §118,
TeMIepaTypbl, OMUCHIBATh U
68/10 | DiekTpUYECKUil TOK B KHIKOCTSIX. OOBACHATH YCIIOBHS M LPOLIECC §119
3aKOH IEKTPOIIH3A. MIPOTEKAHUS 3JIEKTPUUECKOTO
paspsijia B OJIYIPOBOIHUKAX,
N BaKyyMe, >KHJIKOCTH, ra3ax
67/11 | DaeKkTpUYECKHI TOK B ra3ax. ; ’ ’ §120, ctp. 379
. 3akoHbI Papanes, npouece
HecamocTosTensHbIi 1
. 3JIEKTPOJIU3a U €T0 TEXHUYECKOe
CaMOCTOSITEIIBHBIN Pa3psIbl.
MIpUMEHEHUE.
68/12 | KonuTpoabHas padora Ne 5. §106-120
«3aKOHBI NOCTOSTHHOTO TOKAY.
Kanennapno-remaruyeckoe niaanuposanue 11 kiace.
68 yacoB (2 yaca B HeJ1€eJII0)
No Tema IIpenmeTHbIN Joma Jlara
pe3yabTat IHee
3agan | IIn | dax
ne aH | T
OcHOBBI JIeKTpoAuHAMUKH (TIpoaoJkeHue) (10uacoB)MarnutHoe moJie (S 4acos)
1/1 BBoHbBII MHCTPYKTaX 10 OXpaHE Tpy/a. JaBatb
B3anMmopneiicTBrie TOKOB. MarHuTHOE TOJIE TOKa OIIPEAEIICHUA:OHO
POJTHOE MarHUTHOE
2/2 BekTop MarHuTHOM MHAYKIWA. JIMHUA MAarHUTHOU T10JI€, BEKTOP
HHIYKIUU MariuTHOMI
WHAYKIUH;
N MHACBIBATE OIBIT
3/3 Monynbs BekTopa MarHuTHOM HHAYKIMHU. Cruia AMmnepa Ommcersats 0
Opcrena;
MIPUMEHSATh
MIPaBUIIO
BUYHKA JIJIS1
4/4 Hucrpykrax o Th. Jlabopamopnas paboma Nel 6ypa a4l
N KOHTYPHBIX TOKOB.
«HM3mepenue cunvl 83aumooeticmeus KamyuKu ¢ moKom
OrnuceiBaTh
U MacHumay
MOBEJICHUE PaMKH
C TOKOM B
OJIHOPOJTHOM
N o MarHUTHOM I10JIC;
5/5 JeiicTBre MarHUTHOT'O MOJIS Ha IBHXKYIIUHACA 3apsil. a OM 1I0Je;
OTIpECTIATh
Cuna Jlopenma. pea
HaIpaBJIeHHE
JIMHUN MarHUTHOMN
WHIYKIWH,
HCIIOJIB3YS
MPaBUIIO

pyKm);

OypaBuunka (JIeBOi




HCCIIEA0BATh
IENCTBUE
MAarHUTHOTO OIS
Ha TIPOBOAHUK C
TOKOM.BEIYucaaTe
cuny Jlopenna.
AHanu3upoBaTh
B3auMOENCTBUE
ABYX
napajuieIbHbIX
TOKOB. Berumncisars
MAarHHTHBIA ITOTOK,
WHAYKTUBHOCTb
KaTyIIKH, SHEPTHIO
MarduTHOTO
noss.IIpumensars
TIOJTyICHHBIE
3HAHUS K PEIICHUIO
3agad

DJIeKTPOMATrHUTHAsI HHAYKUUA (5 yacoB)
6/6 SIBeHUE 2IEKTPOMArHUTHOM MHAYKIUU. MaruuTHbIN Habmonats
IMOTOK. SIBJICHUC
. 3JIEKTPOMAarHUTHOM
3aK0H JIEKTPOMArHUTHOW WHYKITHH. WH YK
MIPUMEHSTH 3aKOH

717 Hucrpykrax no Th. Jlabopamopnas pa60mfz No2 IeKTPOMATHHTHOI
«Hccredosanue A61eHUs DNEKMPOMASHUMHOU WHTYKIHT 0TS
unOyKYyUU» peleHus 3aaay.

Uccnenosath

8/8 3akoH anekTpoMarauTHON MHAYKuu. JJ1C HHAYKIUY B 3aBrCHMOCTE DJ[C

JIBIDKYIIIUXCS TIPOBOTHUKAX. WHAYKIWHU OT
CKOPOCTH
9/9 CamounHaykiusa. MTHIyKTUBHOCTh. DHEPrusi MATHUTHOTO ABHKCHUA
TI0JIsI TOKA. DJIEKTPOMarHUTHOE TI0JIe TpOBOJHNKA, Cro

JUTMHBI U MOJTYJIs
BEKTOpaMarHUTHON

10/1 | KonTpoabHasi padota Nel. « MarautHoe moJie. wHykin. HaGmros

0 DJEeKTPOMATHUTHASI MHAYKIIHS. aTh ¥ OOBSICHSTD
BO3HHUKHOBECHHC
WHYKITAOHHOTO
TOKa TpH
3aMBIKaHUH 1
Pa3MbBIKaHHUH IICTIH.
YMeTh HaXOIUTh
MyTH PEUICHHS
3a7a4 Ha
AJIEKTPOMArHUTHY
10 UHAYKITHIO.

KoJie6anus 1 BouHbl (15 yacoB)
Mexanudeckue Kojgedanus (3 yaca)

11/1. | Ananu3 KOHTPOJIBHOU paboThl U Koppekiws Y'Y /. IIpuBoauTH
CB00OO/IHBIE U BBIHYXKJICHHBIC KOJIeOaHUs. Y CIIOBHE TIPUMEPHI
BO3HUKHOBEHUS CBOOOIHBIX KOJIEOaHUN KoJe0aTeIbHbIX
MareMaTudeckuil ¥ pY>KUHHBIN MasTHUK. J(nHaMuka JBMDKCHUH.

K0J1e0aTeILHOIO JBHKCHUA

ITonuMaTes CMBICT




12/2.

Hucrpykrax no Th. Jlabopamopras paboma Ne3
«Onpedenenue ycropenus c600600H020 NAOeHUs. npu
HOMOWU MAATNHUKAY

13/3.

IapmoHndeckue koebanus, ¢asa KoneOaHu.
[IpeBparienue SHEPTUH MPU TAPMOHUIECKIX
KosebaHusXx. Pesonanc u 6oppba ¢ HUM

U 3aIiChIBATh
(hopMyITBI
OTIpeIeIICHHUS
(du3HIeCcKIX
BEJIMYHUH: TIEPUO U
9acToTa
KOJIeOaHMIA:
HEePHOJ 1
UKJITAIECKAs
9acToTa, IEPUOJ
KoJieOaHmi
MPYKHHHOTO U
MaTeMaTHYECKOTO
MasITHHKOB.

[IpuBoauTh
onpeeTeHUs
TTOHSTHH:
KoJiebaTeapHas
CUCTEMa, pe30HaHC.
PaccmaTtpuBats:
YCIOBUS, TIPU
KOTOPBIX B
KoJie0aTeabHbIX
CHCTEMAX
BO3HMKAIOT U

MO IICPKUBAFOTCS
CBOOOIHBIE
KoJIeOaHMUsI, CBA3h
K0J1e0aTeaILHOTO
JIBIOKEHUS C
paBHOMEPHBIM
IBHU>KEHUEM I10
OKPY>KHOCTH.
Hcnone3oBath
¢usnueckue
MOJIETH —
TapMOHHYECKHE
Koye0aHus,
NPY>KUHHBII
MasTHUK,
MaTeMaTUYEeCKUI
MasTHUK,
rapMOHHYECKast
BOJIHA — MIPH
OIIMCaHUHN
KOJI1e0aTeIbHBIX.
HaOmronares u
00BICHATH
CBOOOIHBIE
KoJieOaHust
MPY>KMHHOTO U
MaTeMaTHYECKOTO
MasiTHUKOB.
Uccaenosats
3aBUCHUMOCTD
nepuoaa
Kosie0aHuid Tpy3a
Ha TIPY>KUHE OT




MAaccChl Tpy3a 1
JKECTKOCTH
TPY>KUHEI.
Ornpenensts
YCKOpEHHE
CBOOOJTHOTO
MaJeHUs C
ITOMOIIBIO
MaTeMaTHYECKOTO
MasTHHKA.
3annceIBaTh [H
AHATN3UPOBATH |
YpaBHCHUS:
TApMOHHYECKHIX
KoJIeOaHwmi,
Kosie0aHuii rpy3a
Ha TIpY)KUHE,
JIBIDKEHUS
MaTEeMaTHYECKOTO
MasTHHKA.
PaccmaTtpuBath
MpeBpaIICHUe
SHEPTUH MPU
TapMOHHYECKUX
KOJIeOaHMSIX,
3aTyxaromme
KoJiebanus,
BBIHYXJICHHBIC
KoJicOaHus,
MEXaHUYECKHUI
pE30HaHC,
[aBTOKONEOAHUS. ].
IIpumeHATH
ITOHSTHUS ¥ 3aKOHbI
MEXaHUKHU HpI/I
peIlICHNH 3a1a4 Ha
pacdeT OCHOBHBIX
(duznYecKux
BEJINYMH,
XapaKTEePU3YIOIIUX
KoJiebaTeIbHOe
IBWKCHUS

DJIeKTPOMATrHUTHBIE KOJ1e0aHusl

(5 yacoB)

14/4.

CBoOozHbIe KOJIcOaHNs B KOeOaTeIbHOM KOHTYpE.
[NpeBpaiieHue SHEPTUH MPH IISKTPOMATHUTHBIX
konebanusax. [lepron cBOOOAHBIX STEKTPUIECKHX
Kosiebanuil. IlepeMeHHbIH ATEeKTPUIECKIH TOK

15/5.

AKTHBHOE conpoTuBieHue. JleficTByrolIee 3HaueHne
CWJIbI TOKa U HampshKeHUsA. EMKOCTh U MHAYKTUBHOCTh B
LN EPEMEHHOT0 TOKa

PaccmarpuBathb
BO3HHUKHOBCHHUEC
CBOOOIHBIX
SHCKTPOMaFHI/ITHBI
X KoJieOaHuii B
HJIealIbHOM
KoJie0aTeaI5HOM
KOHTYDE.




16/6.

Pe3onanc B anexTpuyueckou menu

17/7. | TenepupoBaHue dNEKTPHUYCCKOI SHEPTHU.
TparchopmaTopsl
18/8 | TIpousBojcTBO, Mepenaya 1 UCIOIb30BAHHIE

AIIEKTPOIHEPTUH

IToruMaTh CMBICIT
1 3aIIUCHIBATE
¢dopmybl
oTpeieTICHHS
(du3HIeCcKIX
BEJIMYHH: TIEPHONT
COOCTBEHHBIX
AJIEKTPOMATHATHBI
X KoJieOaHui
(popmyna
Tomcona),
LUKIHYECKas
4acToTa
COOCTBEHHBIX
3JIEKTPOMArHATHBI
X KOJIcOaHuI.
,JaBaTb
oTnpezeicHIe
ITOHATHS —
aKTHBHOE,
€MKOCTHOE 1
HUHIYKTUBHOE
COIIPOTHBJICHUS,
Brruncaars
JIeHCTBYIOLIEE
3HAYEHUS CUJIBI
TOKa U
HaTPSHKEHMS,
€MKOCTHO€E
COINPOTHBJICHHE
KOHJICHCATOpAa,
I/IHJIyKTI/IBHOC
COITPOTHBJICHUE
KaTyIIKH.
CpaBHUBAThH
BI:IHy)KI[eHHI)Ie )51
CBOOOIHBIE
3JIEKTPOMAarHuT-

HbIC KOJICOaHMsI B
KoJebaTeTrHOM
KoHType. CTpouTh
Y aHAIN3UPOBATH
rpaduku
3aBUCUMOCTH
MTHOBEHHOTO
3HAYCHUS
MIEPEMEHHOTO
HaANPSDKEHUS U
CHUJIBI TIEPEMEHHOTO
TOKa OT BPEMEHH.
N3yuarts:
MIePEMEHHBIA TOK
KaK BBIHYX/ICHHBIE
AJIEKTPOMAarHATHBI
e Koje0aHus;
YCTPOMCTBO H
TIPUHIUN 1EUCTBUS
Tparcdopmaropa,




YCTPOHCTBO
HHAYKITHOHHOTO
re’eparopa
MEPEMEHHOTO TOKa,
[HazHaueHME
MOBBIIIAIOIIETO U
MTOHU-

JKAIOIIETo
TpaHchopMaTopoB
[pY TIepegade
3IEKTPHUUECKON
9HEPIHHU Ha
Oomprmme
paccTOsTHUSL.

Mexanudeckne BOJIHBI (3 yaca)

19/9 | BonHoBble sBiIeHUs. PacpocTpaneHuss MEXaHHIECKUX
BOJIH

20/1 | Mnuua BonHbl. CKOPOCTH BOJHEI

0

21/1 | BosHbl B cpezie. 3ByKOBBIE BOJHBI

1

IlonuMmaTte cMEBICTT
1 3aIIUCHIBATH
¢dopmyIsl
oTpeeTCHHS
(bu3HIECKUX
BEJIMYMH: CKOPOCTh
M JUTHHA BOJIHEI.
[IpuBoauTh
oTnpeeTeHUs
MMOHSATHUN: BOJIHA,
BOJIHOBAsI
MOBEPXHOCTD, JIy4,
TOH. OOBACHATD:
MEXaHN3M
BO3HUKHOBCHUS
(Ha MojEeNH)
MOTIEPEYHBIX BOJIH,
YCIIOBUE
pacrnpocTpaHeHus
3BYKOBBIX BOJIH,
BO3HHUKHOBEHHE
sxa. O6Ccyx’nath:
0COOCHHOCTH
pacrpocTpaHeHHs
MOTIEPEYHBIX U
MIPOJIOBHBIX BOITH
B Cpe/iax, BPeIHOE
BITUSTHHE TIIyMa Ha
YyeJI0BeKa U
JKABOTHBIX.
Ilonnmatsn
buzndeckuii
CMBICTT
XapaKTePHCTHK
3BYyKa: TPOMKOCTh
3ByKa, BBICOTA
TOHA, TeMOp.

[Ipumenste
MIOHSTHUS U 3aKOHBI
MEXaHUKH TIPU
pelIeHnH 3a1a4 Ha




pacdeT OCHOBHbBIX
(du3nIecKuX
BEJIMYHH,
XapaKTePH3YIOIHX
BOJIHOBO®
JIBYDKCHUSI

DJIeKTPOMArHUTHBIE BOJIHBI (4 yaca)

22/1

I/IBHy‘IeHI/Ie QJICKTPOMArHUTHBIX BOJIH. IInotHOCTH I/I3yanI):
MOTOKA 3JICKTPOMAariuTHOTO U3JTYUCHUSA BO3HHUKHOBCHUC

23/1

3JIEKTPOMAarHUTHBI
Nzo6petenue pagro A.C.ITonosbM. [TpuHITUTIBT X BOJIH B OTKPBITOM
paanocBsa3u KoJIebaTeTbHOM
KOHTYDE;

24/1

SKCIIEPUMEHTAILHO
CBOMCTBaA
3JIEKTPOMArHATHBI
X BOJIH, CIICKTD

CBoiicTBa 3EKTPOMarHUTHBIX BOJMH. Pacmpoctpanenue
panuoBoiH. Paguonokanus. IlonsATre 0 TEneBUACHUU.
PasButue cpencts cBs3u

25/1

3JIEKTPOMArHUTHBI
KonTpoabHas padora Ne2 «KoJiebanus ¥ BOJHBD) X BONH. M3ydats

TPUHIIHIIBI
pamuoOCBsI3U U
TEJEBUIECHUS.

[IpuBoanTh
IIpUMEDPEI BUJIOB
PaIHOCBSI3U U
CUCTEM Tiepeaun
TEJIICBUICHUS.
Pemats 3amaun Ha
onpezeiicHUe
OCHOBHBIX
(duznYecKux
BEJIMYMH,
XapaKTepU3yOIINX
3J'ICKTpOMaFHI/ITHI)I
e Kojie0aHus u
BOJIHEI,
TpaHchOpPMaTOPHI

Ontuka (14 4yacoB)

CgeToBble BOJIHBI. 'eoMeTpuyeckasi 1 BoJIHOBast onTuka (12 yacos)

26/1.

AHanM3 KOHTPOJILHOM PadoThI U Koppekmus Y Y /1. OOBSICHATH
PasBurtue B3r10B Ha pupoay cBera. CKOpOCTb CBETA. | MpAMOJIMHEIHOE
[punuun [oiirenca. 3akoH oTpaskeHUs CBeTa pacrnpocTpaHeHue
CBeTa C TOYKU

27/2.

3akoH npenomieHus cseta. IlonHoe oTpaxenue 3pEHHUsT BOJTHOBOM
TEOPUHU; CTPOUTDH U

28/3.

HCCIIeIOBATh
CBOMCTBa
M300paKeHUS

Hucrpykrax no Th. Jlabopamopnas paboma No4
«HM3mepenue nokazamens NPeioMIEHUST CINEKAa»




29/4.

OnTrueckue npubdopst.JIun3el. [TocTpoeHne

M300paKEeHUS B INH3AX.

30/5. | Mucrpykraxk no Th. Jla6opamopnas paboma Ne5
«Onpedenerue onmu4ecKol Cubl IUH3bl U POKYCHO2O0
PpaccmosHus coouparoueli TUH3bl»

31/6 | Jducmepcus cBera

32/7. | Uurepdepenmus ceera. [Ipumenenre uaTephEpEHIINN.

33/8. | Mudbpaxuus ceeta. IudpakiimoHHas pemeTka

34/9. | Mucrpykraxk no Th. Jla6opamopnas paboma Ne6
«H3meperue OnuHbl C8eMOBOT BOIHBLY

35/1 | Tonspusarus cBeTa. ['71a3 KaK ONTHYECKAS CHCTEMA

0

36/1 | O6o0wenue templ «CBETOBBIE BOJIIHBDY. Pelenune 3anau

1

37/1 | KonrposbHasi paora Ne3 «CBeTOBbI€ BOJIHBD

2

npeaMeTa B
TJIOCKOM 3epKaje.
OOBICHATE
0COOEHHOCTH
MIPOXOXKICHUS
cBeTa uepes
TpaHHMITy pasena
cpen. Usmepsars
IIOKa3aTellb
MPETOMIICHHS
CTEeKIIa; HaOIoaaTh
1 000011aTh B
mporecce
AKCIIEPUMEHTAILHO
¥ IeITeNbHOCTH.
Hao0mronath
JIUCTICPCHIO
CBETA;MCCIEI0BATh
cocraB 0eoro
CBETa; HAOMIOJATh
pas3JoXeHHe
0ejoro ceera B
CIIEKTP.
[IpumensaTs
3aKOHBI OTPAKCHHUS
U TIPEIIOMIICHHSI
cBeTa MpH
pEIICHUH 3a1a4.
CTtpouts X011
JIy4eu B
cobuparomeit
JIMH3€E; BBIYUCIIATh
ONTHUYECKYIO CUITY
JINH3EIL.
Onpenenarsb
BEJINYMHEL,
BXOSIIIME B
¢bopmyTy TOHKOH
JIAH3EL
XapaKTepPH30BaTh
M300pakeHUs B
cobuparomieit
JIMH3E.
PaccuurniBath
(doxycHoe
paccTosiHue U
ONTHYECKYIO CHITY
CHUCTEMBI U3 JBYX
JIMH3; HAXOIHUTh
rpaduuecKu
TJIaBHBIA (hOKyC
OINTHUYECKOM
CHUCTEMBI U3 JIBYX
nuH3. OnpenensTh
YCIIOBUS
KOT€pEHTHOCTH
BOJIH. OOBACHSTH
YCIIOBUS
MUHHMYMOB U




MaKCHMYMOB TIpH
uHTephEepeHIINU
CBETOBBIX BOJTH.
Haobmronars
uHTepDHEPESHIINIO
cBeta. Habmonats
JU(PPaKIHIO CBETA
Ha [T U HATH;
OIpeaeNsTh
ycIIoBHE
MPUMEHUMOCTH
HPUOITVOKEHNS
FEOMETPUIECKON
OTITUKH

Hao0mronath
UHTEp(EPEHIIHIO
CBEeTa Ha MBUILHOM
IJICHKE U
JTU(PPaKIIHOHHYIO
KapTHHY OT JIBYX
TOYCYHBIX
HCTOYHUKOB CBETa
TIPH PACCMOTPEHHUH
WX 4yepes
OTBEPCTHsI pa3HbIX
JTNAMETPOB.
Ormpenensts ¢
ITOMOII[BIO

TG PaKIIMOHHON
PEIIeTKH TPaHHUIIBI
CHEKTPAIbHON
YyBCTBUTEILHOCTH
YeJI0BEYECKOrO
rJiasa; IpUMEHSTh
YCIIOBUS

TG PaKIIHOHHBIX
MaKCHUMyMOB U
MUHHMYMOB K
PEIICHUIO 3a/1a4.
3HaKOMHTLCS C
TU(PaKITHOHHOM
pEILIETKON Kak
ONTHYCCKUM
mpuboOpoM U ¢ ee
ITOMOII[BIO
HU3MEPSTh JUTUHY
CBETOBOM BOJIHBI.
IIpumeHATh
TIOJTY4CHHBIE
3HAHUS K PEIICHUIO
3a7a4

HN3ny4yeHusi u cnekTpsl (2 yaca)

38/1

AHanu3 KOHTPOJIbHOH padoThl u koppekuus Y'Y . Buast
n3nydennid. icrounuku ceera. CrieKTpsl U
crieKTpanbHble anmnapathl. CIeKTpanbHbIN aHATN3




39/1

NudpakpacHoe u ynbTpaduoneToBoe U3IydeHusl.
Pentrenosckue myun. [llkana 3meKTpOMarHUTHBIX BOJIH

OCHOBBI CHeNHAJIbHON TEOPHUHU OTHOCHUT

eJbLHOCTH (3 yaca)

40/1.

[ToctynaTsl TEOpUK OTHOCUTEJILHOCTH.

O0Ccyxnath
TPYAHOCTH,
BO3HHKAIOIIHE TIPH

41/2

PenstuBucrckas JUHaAMHKa

pacnpocTpaHeHHH
TPUHITUIA

42/3.

CBs3b MeX Ay Maccoil u s3Heprueit

OTHOCHUTEJIBHOCTH
Ha
AJIEKTPOMATrHUTHEI
€ SIBJICHUSI.
ITo3HakOMHTBCA €
(bopMyITHPOBKAMHU
noctynatoB CTO u
ux (pU3NUECKOM
CYIIHOCTHIO.
OnuceIBaTh CXeMy
OTIBITA
Maiikenbcona—
Mopinu.
[[TIpuBOIUTH
OKCTIICPHUMEHTAIBH
bIe TaHHEIC,
MOITBEPKAAIOIINE
HE3aBHCUMOCTD
CKOpPOCTH CBETa OT
IBUKCHUS
WCTOYHHUKA. |

Paccmarpusathb
OTHOCHUTEJIHHOCTb
OTHOBPEMEHHOCTH
COOBITHH,
MIPOMEXKYTKOB
BpPEMEHH U
paccTosaHUil B
CTO. 3anuceiBaTh
opmymy
OiiHmTelHa 1
MMOHUMATh €€
buzndeckuii
cMbIci. M3ydats
3aBHCUMOCTD
MEXKAY Maccou,
UMITYJIBCOM U
sHepruei B CTO.

KBanrosas ¢usuka (17 yacon)

CgBeToBbI€ KBAaHTHI (5 4acoB)

43/1.

dotoaddexr. Teopus poTordderra. YpaBHeHue
OliHuITelHA.

DopMyIHpoBaTh
KBaHTOBYIO
runoresy Ilnanka,
3aKOHBI




44/2.

®oronsl. [Tpumenenue hotoaddexra.

45/3.

JaBnenue cBeta. XUMHUECKOE IEUCTBUE CBETA.

46/4.

Pemenne 3agau no reme «CBeTOBBIE KBAHTEDY

47/5.

KourpoabnHas padora Ned o teme «CBeToBbI€
KBAHTBI»

doroaddexra;
paccUuTHIBATH
MaKCHUMAJTBbHYIO
KHHETHIECKYTO
SHEPTHUIO
AJIEKTPOHOB TPU
dorordpdexre.
W3bickuBaTh MyTH
peleHus 3a/1a4 110
TeMe
«DoTodPheKT.
[IpuBoauTH
JIOKa3aTeNbCTBa
HAJIMYHUS Y CBETa
KOPITYyCKYJISIPHO-
BOJIHOBOTO
Jlyalii3Ma CBOUCTB.
N3y4dath: ONBITEL
Jlebenena.

ATtomHasn ¢usuka (3 yaca)

48/6.

AHanmu3 KOHTPOJIBHOM paboTH! U Koppekius Y Y /.
Crpoenue atoma. OnbITel Pezepdopaa. [lnanerapuas
Mozenb aroma. KBanToBeie moctynatsl bopa. Jlazepsr.

49/7.

Hucrpykrax no Th. Jlabopamoprnas paboma Ne7 «
Habnodenue cniowiHozo u iuHelamozo cnekmposy

50/8.

Hucrpykrax o Th. Jlabopamopnas paboma Ne§ «
Hccredosanue cnexkmpa 6000poda»

N3yuaTs: OnbITHI
MOJIeNIb aTOMa
Tomcona, OnBITBI
Pesepdopna,
TUIaHETapHYIO
MOJIENTb aTOMa.
PaccmaTtpuBath
MOJIeNTh aTOMa
BoJIopoJa mo bopy.
Ananm3upoBaTh
JHEPreTUYECKYIO
JuarpamMmy aToma
BOJIOPOAA.
OOBSACHATH
MIPOUCXOXKICHHE
JINHENYaThIX
CIIEKTPOB C
MO3ULIUN TEOPUU
Bopa. [Pa3nnuatp
CIIOHTAaHHOE U
BBIHYKJICHHOE
U3ITyYeHHUS. |
[OnuceiBath
CBOMCTBa U
obnactu
MIpUMEHEHUS
JIa3epPHOTO
W3ITyYCHUS.
O0CcyxIaTh
pe3yabTar omnbITa
Pesepdopna.

®u3nka aToMHOr0 saapa (7 yacoB)

51/9

MeToap! perucTpanyy AIeMEeHTAPHBIX YacTUIl. Bus
PaauOaKTUBHBIX U3TyUEHUH.

52/1

PanuoakTrBHBIE npeBpalcCHus. 3aKkoH PAAOaKTUBHOT'O

PaccmarpuBats
METO/IBI
perucTpauuu
3apsSDKCHHBIX




pacnana. [lepuon momypacmnana.

53/1 | CtpoeHue aTOMHOTO sipa. DHEPTHs CBS3U SIIEP.

1 W3zotomsr.

54/1 | Aucrpykrax no Th. Jlabopamopnas paboma Ne9

2 «Onpedenerue UMNYIbCA U SHEPSUU HACUYbL NPU
OBUICEHUU 8 MACHUMHOM NOEY

55/1 | Smepubie peakiwu. Jenerue simep ypana. Llemnnbie

3 SIIEPHBIC peakiuu. SIaepHbIil peakTop.

56/1 | Tepmosimepusbie peakuuu. [IpuMeHeHHEe AASPHOM

4 SHepreTUKH. bronaornueckoe ASHCTBUE paJUALIUH.

57/1 | KourpoJabHas padora Ne5 nmo teme «ATOMHAasI

5 dbu3uka. Puzuka AaTOMHOIO SIAPA»

gactul. [lounmMaTts
dusndeckmii
CMBICII ITIOHSATHH U
BEJIMYMH: MacCOBOE
1 3apsIJI0BOC
qycina, SHeprus
CBA3H U yZelbHas

SHEPrust CBSA3H
ATOMHOTO A1pa,
PaINOaKTUBHBINA
pacnaJ, mepuoa
noJrypacmnaa,
sIEpHAsT PeaKIns,
SHEPTEeTUICCKUH
BBIXOJI SIAEPHOM
peaxiuu, uenHast
sIepHAsT PeaKIns,

K03 durueHT
Pa3MHOKEHUS
HEUTPOHOB,
KpUTHYECKas
Macca,
[TepmosimepHas
peaxnus],
HOHU3UpYIOLIee
U3y4YeHue,
MIOTJIOIICHHAS 71032
H3ITy4YEHNS,
MOILHOCTh
MOTJIOIIEHHON
JI03BI U3TY4EHHUS,
9KBUBAJICHTHAs
J103a,
3JIEMEHTapHast
4yacTULa,
AQHHUTWISILIKA.

IIpuBoauThH
MpUMEPHI
H30TOIOB
BOZOpOJA.
OnuceIBaTh:
MIPOTOHHO-
HEUTPOHHYIO
MO/IeJIb aTOMHOTO
sanpa,
BO3HUKHOBCHHE
nedekra macc.
Paccmarpusats
CBOICTBA AJEPHBIX
CHJI, CHITBHOE
(smepHOE)
B3auUMOENCTBUE
HYKJIOHOB.
AHanu3upoBaTh
rpauk
3aBUCUMOCTHU
YAEIBbHON 3HEPT U




CBSI3M ATOMHOT'O
spa OT Yucia
HYKJIOHOB B HEM
(MaccoBoro

gucna). U3yuyars
CXEMY YCTaHOBKH
JUISL HCCIIEJOBaHUS
ParuoaKTUBHOTO
U3ITy4eHHUS.

ITonumats
¢busnueckyro
pupoy anbda-,
Oera- 1 ramMma-
U3IIy4EeHUN.
DopMyITHpPOBATH U
MIPUMEHATH
paBuiia
CMEIICHUS JUTS
00BIICHEHHS
anbda- u Oeta-
pacrnanoB
(3meKTpOHHBIH
pacman).

DyieMeHTApHbIE YacTHIIBI (2 Yaca)

58/1

AHaH3 KOHTPOJILHOM paboThl U Koppekmms Y Y/,
dusuka QJICMCHTAPHBIX YaCTHUIIL.

[IpuBoanTh
IPUMEPBI
(byHIaMEHTaIBHBIX
YaCTHII.
Paccmarpusathb
CBOICTBa
3JIEMEHTAPHBIX
YaCTHII.
OnuceIBaTh
(yHIaMeHTaIbHbIC
B3aUMOEHCTBHUSA

59/1

Ennnas ¢pmsndeckas kapTuHa MUpa

Ctpoenne Beesiennoii (5 yacon)

60/1

ConHeyHas cuctema. 3aKOHBI JBHKCHUA ITJIAHCT.

61/2

Oo6mwe ceenenns o Conaie. McTouHMKY YSHEPTHH U
BHyTpeHHee cTpoeHue CoiHIa.

62/3

Hama I'anaktuka. [TporcxoxaeHue U SBOITIOLHS
rajakTuk u 38e3a. Muerpykrasxk no Th. Jlabopamopnas
paboma Ne 10 «Onpedenenue nepuoda obpaujenus
0B0UIHLIX 36€30» (NeuamHble MAmepuaibl).

63/4

Hamra I"'anaktuka. Mecto ConHeuHOl CUCTEMBI B

Hcnons3oBath
Hurepuert nns
IIOMCKa
n300pakeHu i
ACTPOHOMHUYCCKUX
CTPYKTYP;
MTOSICHSITh
(dbuznyecKuii
CMBICJT ypaBHEHHUS
®punmana.Knaccu
(dbuMpoBaTh
TIePUOIbI
SBOJIIOLIMH
Bcenennoii.
BeicTynats ¢




lanaktke Mneunsrit [TyTs. IOKJIagaMu U
MIPE3CHTALUSAMHU.

BeicTynars ¢
JOKJIalaMH U
MPE3eHTALUSAMHU

64/5 | Teopus Bosploro B3psiBa U pacmmpsroLieiics
Bcenennoin

O1ecHUBAThH
BO3pAcCT 3BE€3/1 110
HX Macce;
CBSI3BIBATh CHHTE3
TSOKEITBIX
SJIEMEHTOB B
3Be3Jax C UX
pPaCIONIOKEHUEM B
TadIULe
Menpeneena.
BeicTynars ¢
JOKJIagaMHu

IloBTOpenue (3 yaca)

65/1 | IloBTOpenwe 1o TeMe «MeXxaHHIECKHE Pemrare 3amaun Ha | 3amau
pacuer 1B
busnuecKnx TeTpan
BEJINYMH, aHAIN3 u

SBJICHU

MIPOIIECCOB H

66/2 | IloBTrOopenwue 1o TeMe «MoJeKyIspHas Gpu3nKa 1

HU3NYCCKUX
TEPMOIANHAMUKAY q) smHec

SIBJICHUH.

67/3 | TloBropenue TeMbl «DIEKTPOCTATHKA U

QJICKTPOAUHAMUKA)

Pe3eps 1 yac

Y4yeOHO-MeTOAHYECKOE 00ecIeueHne
00pa30BaTEJBLHOIO NpolLecca.

Y4eOHO-MeTOANYECKHE TIOCOOHS ISl YUHUTEIs
o Yuebnuk I'.SI.Mskumes, b.b.byxosnes, H.H.Corckuit «®usuka» knaccuueckuii kype. 10, 11
kiacce» — Mocksa, [Ipocsemenue, 2018 .

o Jlupaktrueckue matepuansl @usuka 11 kimace / A.E.Mapon, E.A.Mapon. — M.:
MznatenbetBo «/Ipodar, 2014.

o TemaTndeckre KOHTPOJIBHBIE U CAMOCTOSTENbHBIC PadoThI 1o usmke 11 kace /
O.N.I'pomueBa. — M.: M3gatenscTBO «JK3amen», 2012 r.

HNHTepHET-pecypesl

o Axumanuu puznueckux o0bekTOB. http://physics.nad.ru/
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