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TlosicHUTEIBLHASA 3aIMCKA

Pabouas nporpamma no ¢usuke B 8-9 kitaccax cocTaBjeHAa HA OCHOBE

e ®denepanabHOr0 TOCYJAPCTBEHHOIO 00pPa30BaTEIbHOrO CTaHAApTa OCHOBHOTO 0OIIEro oOpa3oBaHUf,
denepanbHO 00pa3oBaTENbHON MPOTrpaMMON OCHOBHOTO oOmero ob6pazoBanus (DPOII OO0O0),
YTBEp)KICHHON npuka3zoM Munmnpocsemenuss Poccun ot 18.05.2023 Ne 370 «O6 yrBepkIeHHUU
benepanbHON 00pa30BaTENBLHON MPOTrPAMMBI OCHOBHOTO 001IIero 00pa3oBaHUs.

® TIPUMEPHOMU MPOrpaMMbl OCHOBHOTO 0011ero oopasoanus 1o ¢gusuke (6a3oBbiid ypoBensb) 2009 r.;

e aBTOpCcKOW mporpammbl 1o ¢usuke 7-9 wmacc mox pemaknwedn A.A. KysHemoBa, MockBa,
«IIpocsemenner, 2021 rox

® OCHOBHOW 00pa3oBaTelnbHON MpPOTrpamMMbl OCHOBHOTO obmiero obpazoBanmst MBOY «COIIL Ne2y
BbycceBka

e yuebOHoro miana MBOY «COIII Ne2y ¢. Bycceska na 2023/24 y4eGHblii TOI.

OO0yuenue BeeTCs 0 y4eOHHUKaM:
A.B. IIépeiukun 8 knacc, Ipoda, 2017 r
A.B. Iléppimkun E.M. I'yrhuk ®usuka 9, [Ipoda, 2018 r

MecTo B Y4€OHOM ILJIAHE.

YpoBeHb mporpaMMmel - 6a30Beiii. Ha u3yuenue ¢usuku B 8 kjacce OTBOIUTCS 2 4aca B Hezelnto (68 4acoB), B
9 knacce o 3 vaca B Henemto (102 gaca) , 170 gacoB B roj.

I[lnannpyemMble pe3y/ibTaThl 00y4eHHSI.

8-l KJIacc

PerynsTusueie YY ]|

Oo0yuaommuiicsi CMOXKeT:

OnpenensTs Lenb AeATEeIbHOCTH Ha YPOKE CAMOCTOSITENIBHO.

Yuutecsa (hopmMyaupoBaTh yueOHYIO MPOOJIEMYy COBMECTHO C YUUTEIIEM.

Yuurhces naaHUpoBaTh YUEOHYIO AEATEIbHOCTD HA YPOKE.

Bricka3biBaTh CBOIO BEPCHIO, BITATHCS MPEJIarath Crnocod €€ MpoBEPKHU.

PaGoras o npeyioxkeHHOMY IUTaHY, UCIIOIb30BaTh HEOOXOAUMBbIE cpe/icTBa (YUEOHMK, MPOCTENIINE TPUOOPHI
U UHCTPYMEHTHI).

OnpenensaTh yCHEIHOCTb BBIITOJIHEHUS CBOETO 3a/1aHUs ITPU TOMOILIY YUUTES.

ITo3znaBartenbHbIe YY [

Oo0yuawmmuiicsi CMOXKeT:

OpueHTHpoBaThCs B CBOEH crcTeMe 3HaHUI: TOHUMATh, YTO HYKHa JOTMOJIHUTEIbHAsI UHpOpManus (3HaHUA)
JUTS pelieHus y9eOHON 3a1adm.

Jlenate npeaBapUTENbHbIH 0TOOP HCTOYHUKOB MH(GOPMAIIUU IJIsl pelieHus yueOHOM 3a1auH.

JloObIBaTh HOBBIE 3HAHMS: HAXOIUTh HEOOXOAUMYIO HH(POPMALIMIO KaK B y4eOHUKE, TaK U B IPEIOKEHHBIX
YUUTEJIEM CJIOBapsX U SHIUKIONEIHIX.

JloObIBaTh HOBBIE 3HAHMSL: U3BJIEKAaTh HH(OPMAIIHIO, IPECTABICHHYIO B pa3HbIX (opmax (TekcT, Tadnua,
CXeMa, WILTIOCTPALMs U Ap.).



[lepepabatbIBaTh MOSYyYEHHYIO HH(POPMALIMIO: HAOIIOATh U JiefIaTh CaMOCTOSTENIbHBIE BBIBOJIBI.
KommyHukatusubie YY /|

Oo0yuawomuiicsi CMOXKeT:

JloHeCTH CBOIO MO3HIIHIO IO IPYTHX: OQPOPMIISTH CBOIO MBICIH B YCTHOW M TUCBMEHHOW peuu (Ha ypOBHE
OJIHOTO MPEIOKEHUS UM HEOOIBIIIOTO TEKCTA).

CrnymaTh ¥ [IOHUMaTh pedb JIPYTHX.

BhIpazutensHo nmepeckasbiBaTh TEKCT.

Berynate B Oeceny Ha ypOKe U B KH3HHU.

COBMECTHO JJOTOBApUBATHCS O IMPaBUIIaX OOIICHHS U MTOBEICHHUS B IIIKOJIC U CJICA0BATh UM.

VY4uUTbCS BBITOJIHATE PA3JIMYHBIE POJIM B IpyNIe (JUAEpa, UCIIOIHUTENS, KPUTUKA).

9-i11 KJiIacc.

Perynastusnbie YY ]|

Oo0yuarmmuiicsi CMOXKeT:

CamocrosTenbHO GOPMYIUPOBATH LIETH YpOKa I10CIIe MPeABAPUTEIBLHOIO 00CYKICHHS.

Yuutbcst 00HapyKuBaTh U GOPMYIUPOBATH YUEOHYIO ITPOOIEMY.

CocTaBndTh IJ1aH pelIeHus MpooIeMbl (3a1a4H).

Paboras o nnany, cBepsITh CBOU AEUCTBUS C LENbIO U, TP HEOOXOIUMOCTH, UCIIPABIISATH OLIMOKU
CaMOCTOSITENTBHO.

CpenctBoM (OPMHUPOBAHUS ITHX EHCTBUI CITy)KAT 3JI€MEHTHI TEXHOJIOTHH POOJIEMHOT0 00ydeHHs Ha dTare
U3y4eHHsI HOBOT'O MaTepHara.

B nuanore ¢ yunreneMm y4uThCs BbIpadaThIBaTh KPUTEPUH OLIEHKU U OIPEENATh CTENeHb YCIEIIHOCTH
BBINOJIHEHUS CBOEH pabOThI U pabOThI BCEX, UCXOS U3 UMEIOLIUXCS] KPUTEPUEB.

CpenctBoM (HOpMHUPOBAHUS ATUX JICHCTBUIN CITYKUT TEXHOJIOTUS OLICHUBAHUS YIEOHBIX YCIIEXOB.

ITo3naBaTeabHble YY /|
Oo0yuarommiicsi CMOXKeT:
OpueHTHpOoBaThCs B CBOEH cHCTEME 3HaHUM: CaMOCTOSITENILHO MPEAINOoiaraThb, kKakas HHpopMalus Hy»KHa JUIs
pelieHus yueOHO! 3a/1auM B HECKOJIBKO IaroB.
Otb6upaTh HEOOXOAUMBIE JIJIS pelIeHHs y4eOHOM 3a/1ayl UCTOYHUKH HH(OpMaLIUU.
JloObIBaTh HOBBIE 3HAHMSL: U3BJIEKAaTh HH(OPMAIIHIO, IPEJCTABICHHYIO B pa3HbIX (opmax (TekcT, Tabnua,
cxema, WTIOCTpaIus U Jp.).
[TepepabatbiBaTh MOJYyYEHHYIO MH(DOPMAIUIO: CPAaBHUBATh U TPYNNUPOBATH (DAKThI U SIBJICHUS; ONPEAETATH
INPUYHMHBI SBICHUH, COOBITHH.
[TepepabatbIBaTh MOTyYEHHYIO HH(DOPMAITHIO: I€TIaTh BEIBOABI HA OCHOBE O00OIIEHUS] 3HAHUI.
[TpeoOpazoBbIBaTH HHPOPMAINIO U3 OJHOM (POPMBI B APYTYIO: COCTABIISITH MPOCTOH MJIaH U CIOXKHBIN TUIaH
y4eOHO-Hay4yHOT0 TEKCTA.
[Tpeo6pazoBbIBaTh HHPOPMAIUIO U3 OHOM (POPMBI B APYTYIO: MPEACTABIATH HH(OPMALIMIO B BUJIE TEKCTA,
TaOJIHIIBI, CXEMBI.

CpenctBoM (OpMHUPOBAHUS ATUX JIEHCTBUN CITYKUT yu4eOHbII MaTepuall.

Kovmmynukarusublie YY /]

OO0yuarommiicst CMOXKeT:
e JIOHECTH CBOIO MO3ULMIO JI0 APYTUX: O(OPMIISTH CBOM MBICIH B YCTHOW UM MUCHBMEHHOW peuu ¢ y4EToM
CBOUX YUEOHBIX U )KHU3HEHHBIX PEUEBBIX CUTYAIUI.



e JIOHECTH CBOIO MO3MIMIO 10 APYI'HX: BHICKA3bIBaTh CBOIO TOYKY 3PEHHUS M MBITAThCS €€ 0OOCHOBATh,
IIPUBO/ISL APTYMEHTBI.

e Cnymarp IpyTuX, MBITATHCS IPUHUMATD IPYTYIO TOUKY 3pEHUS, OBITh TOTOBBIM H3MEHUTH CBOIO TOUKY
3pEHHU.

CpenctBoM (GOpMUPOBAHUS ITUX JEHCTBUN CIIyKUT TEXHOJIOTUS IPOOIEMHOr0 J1ajora.

e UYurtath BCAyX W mNpo ceOsd TEeKCThl YYEOHHMKOB W TPH OSTOM: BECTH «IHAJIOT C aBTOPOM»
(MporHo3upoBaTh Oyayllee YTEHUE; CTABUTH BOIPOCHI K TEKCTY M MCKaTh OTBETHI; MPOBEPSTH Cce0s);
OTJIEJIATh HOBOE OT U3BECTHOI'O; BBIJEIATH [TIABHOE; COCTABIISATH IUIaH.

CpenctBoM (OpMUPOBAHUSA ITUX JEHCTBUNA CIIY’KUT TEXHOJIOTUS CMBICIIOBOI'O UTEHHUSL.

e JloroBapuBaThCsl C JIIOJbMH: BBINOJNHAS PAa3UYHBIE POJIM B TPYIIE, COTPYAHMYATh B COBMECTHOM
pEIICHUH TPOoOIeMBl (331241 ).

e  VY4UTBCS YBAKUTEIBHO OTHOCUTHCS K TIO3HULIUU JIPYTOTO, MBITATHCS JOTOBAPHBATHCS.

CpencTBOM JOCTMKEHMSI 3THUX pE3YylbTaTOB CIIY)KMT OpraHu3alis Ha ypoke paboTbl B mapax
IIOCTOSIHHOT'O ¥ CMEHHOT'O COCTaBa, IPYMIOBbIE (POPMBI PaOOTHI.

IIpeameTHbIE pe3yJbTATHI
8 kaacce
TenyoBLIE IBJIEHUS
OO0yyaromuiics Hay4YuTCS:

° pacro3HaBaTh TEIUIOBBIC SBJICHUS W OOBACHAT, Ha 0a3e WMEIOIIMUXCS 3HAHWKW OCHOBHBIC
CBOWCTBA WJIM YCJIOBHUSI MPOTEKAaHUS STHX siBileHW: auddy3us, namMeHeHne oObeMa TeJ NMPU HATPEBaHHUU
(oxnakmeHun), OOJIbIIAs CKUMAEMOCTh Ta30B, Majas CKUMAEeMOCTh YKHUIKOCTEH W TBEPIBIX TEJ; TEIUIOBOE
paBHOBGCI/Ie, I/ICHapeHI/Ie, KOoHACHCaAusA, IIJIIaBJICHUC, KpI/ICTaJIJII/ISaIII/Iﬂ, KHUIICHUC, BJIA)KHOCTDH BO3IIyX8,,
pa3iryHbIe CIOCOOBI Teruionepenadu (TeIIONnpPOBOIHOCTb, KOHBEKIINS, U3TyUYCHHE), arperaTHble COCTOSHUS
BCIICCTBA, IIOIJIOIICHUEC 3Hepr1/11/1 HpI/I I/ICHapeHI/II/I XKHUIOIKOCTH MW BBIIACICHHUEC €€ HpI/I KOHIACHCAIIUN napa,
3aBUCUMOCTD TEMIIEPATyphbl KUMIEHUS OT JAABJICHMUS;

® OMUCHIBATh W3YYECHHBIE CBOMCTBA TN M TEIUIOBBIE SIBICHMSI, MCIOIB3Ys (DU3MUECKUE BEIUYHHBL:
KOJINYECTBO TCIIJIOTHI, BHYTpeHHSISI 3H€pFI/I${, TeMnepaTypa, YI[GJ'IBHaSI TCIINIOEMKOCTBh BCIICCTBA, y,HeJ'II)HaFI
TEIUIOTa TUTABIICHUsS, YJelbHas TemIoTa MapooOpa3oBaHUs, YAeTbHAs TEIUIOTAa CrOpaHus TOIUIMBA,
KOB(i)(l)I/IHI/ICHT IIOJIC3HOT' O I[GﬁCTBHS[ TCIIJIOBOT'O  ABUTIATCJIA, HpI/I OIMMCaHun HpaBI/IJ'II)HO TpaKTOBaTB
bu3nYeCKUit CMBICT UCIIOJIB3YyEeMbIX BEJIMYMH, X 0003HAYCHUS U €AUHUIIBI U3MEPEHHUs, HaXOAUTh (HOPMYIIHI,
CBSA3BIBAKOII[HC }laHHYIO (1)I/I3I/I‘~I€CKy1-O BGHI/I‘II/IHy C I[pyrI/IMI/I BEJINMYNHAMH, BBIYUCIATh 3HAYCHUC q)HBquCKOfI
BEJIUYMHEI,

® aHaJIU3HMPOBATh CBOMICTBA TEJ, TEIJIOBBIE SIBIICHUS U MPOILECCHI, UCHOJb3Yysd OCHOBHBIEC MOJOXKECHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAHEHUSI DHEPTHUH;

L] pasnnanL OCHOBHBEIC HpI/IBHaKI/I HSyIICHHI:IX (1)I/ISI/I‘-I€CKI/IX MOI[CJ'IGI\/'I CTpOGHI/ISI Ia30B, )KI/I)IKOCTCﬁ 158
TBEPJBIX TEN;

® TIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO UCTIONH30BaHMS (PU3NUECKUX 3HAHUHN O TEIUIOBBIX SBICHUSX;

e pemaTh 3aJa4yM, WCIONB3Ys 3aKOH COXPAaHEHHUS SHEPrud B TEIUIOBBIX Mpolieccax W (OPMYIIbI,
CBsI3BIBAIONINE (PU3UYECKUE BEIUYHHBI (KOJMYECTBO TEIUIOTHI, TeMIepaTypa, yAeldbHas TeMJI0eMKOCTh
BEIIIECTBA, y/eNbHAas TEIJIOTA IJIABJIEHHUs, yeIbHas TEIIoTa Mapoo0pa3oBaHus, yeabHas TEIJI0Ta CrOPaAHUS
TOTUIMBA, KOA(P(UIIMEHT MOJE3HOTO JACWCTBUS TEIUIOBOTO ABUTATENs): HA OCHOBE aHAM3a YCIOBUS 3a/1ayl
3aIlIUChIBATH KpaTKOG yCJ'IOBI/Ie, BBIACIISATH (i)I/ISI/I'—ICCKI/Ie BCJINYHNHBI, 3aKOHBI U q)OpMy.]'H)I, HGO6XO}II/IMBIG IJIs1 €€
peleHus, IPOBOIUTEH PACUYETHI M OLEHUBAThH PEaIbHOCTh MOMYUYEHHOTO 3HAUCHUS! (PU3UUYECKON BETUUHHBI.
OOyJarommiicst no1yyum 03 MONCHOCMb HAYUUMbCSA:

® LUCNONb306AMb 3HAHUSL O MENJI0BbIX SGICHUSIX 6 NOBCEOHEBHOU JCU3HU Ol 0becneyeHus
bezonacnocmu npu 0oOpaweHuU ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJisl COXPAHEHUs 300P08bs U
COONI00EHUsL HOPM IKOJI02UHECKO20 NOBeOeHUs 8 OKpYdcarouel cpede, npusooums npumepsbl IKOI0SUYECKUX
nociedcmsuil pabomul 0gucamerneli 6HYmMpeHHe20 C20PaHUs, Menio8ulx U 2UOPOIIeKMPOCMAHYULL



® paziuuamv paHuybl NPUMEHUMOCMU @QU3UYECKUX 3AKOHOS8, NOHUMAMb 6CeoOwull Xapakmep
@yHoamenmanvhblx  QuU3UUECKUX 3AKOHO8 (3AKOH COXPAHeHUs JHepeuu 6 Menio8blX npoyeccax) u
02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAX0OUMb AO0EKBAMHYIO NPEOSONCEHHOU 3a0aye YuzuLecKyro Mooeib, papeuams npooiemy KaKk Ha
OCHOBE UMEIOWUXCA 3HAHUU O MENJ08bIX AGNEHUAX C UCNOb308AHUEM MAMEMAMUYecKko20 annapama, max u
npU NOMOWU MEMOO08 OYEHKU.

JJleKTPUYeCKHEe ABJIEHUS
OOyyaromuiics Hay4nuTCs:

® pACIIO3HABATH JJICKTPUUECKUE SIBICHHUS U OOBSCHATH HA OCHOBE HMMCIOIIUXCS 3HAHWNH OCHOBHBIC
CBOWCTBA WJIM YCIIOBHS TPOTCKAHMUS OSTUX SIBICHHH: OJIIEKTPU3ALMUS TEJ, B3aMMOJCHCTBHE 3apsJIOB,
AIIEKTPUIECKUI TOK U €ro NeUCTBUS (TEIIOBOE, XMMHUYECKOE, MATHUTHOE).

® COCTaBJISTh CXEMBI AJICKTPUUYECKUX IIETICH C IMOCIEI0BATEIFHBIM M TapauIeIbHBIM COSTMHCHUEM
AJIEMEHTOB, pa3jinyas YCIOBHbIE OOO3HAYCHHUsSI DJIEMEHTOB AJICKTPHUECKUX Iernel (MCTOYHHK TOKa, KIHOY,
pE3UCTOPp, peocTaT, TaMIIOUKa, aMIIEPMETP, BOIBTMETD).

® ONWCHIBATH HW3YYCHHBIC CBOWCTBA TEI M DJIICKTPUUYCSCKUE SIBJICHUS, WCIONB3YyS (U3HUCCKUC
BEJIMYMHBL: DJICKTPUYCCKHUIA 3apsijl, CHUJIa TOKA, JIEKTPHUECKOE HANPSHKCHUE, dJIEKTPUYECKOE COMPOTHBIICHHE,
yJIeIbHOE COMPOTHBIICHUE BEIIECTBA, paboTa 3JIEKTPUYECKOTO MOJIsl, MOUTHOCTh TOKA; NMPH ONMCAHUH BEPHO
TPaKTOBaTh (PU3UYECKUN CMBICI MCIIOJIb3YEMbIX BEIIMYHMH, UX 0003HAYCHHUS U CUHHIIBI U3MEPEHHUSI, HAXOTUTh
(bopMyIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3HUECKYIO BEJIMYUHY C JPYTUMHU BETUIHHAMHU.

® AHAIM3WPOBATH CBOWCTBA TEJ, JJIEKTPUYCCKHE SBJICHHUS WM TIPOIECCHI, HCIOIB3Ys (U3HUECKUE
3aKOHBI: 3aKOH COXPAHEHHUs SJIEKTPHUECKOro 3apsija, 3akoH Oma g yyacTka uemnu, 3akoH J[xoymns-Jlenna,
IIPY ATOM pa3InyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIpAaKECHHUE.

® TPHUBOJIUTH TMPUMEPHI TNPAKTHYECKOTO HCIOIb30BaHUS (U3MUSCKUX 3HAHUH 00 JIIEKTPHUYCCKHX
SIBIICHHSIX.

e pemaTh 3a/a4M, UCHONB3YS (PU3NYeCcKUe 3aKOHbI (3akoH OMa IS ydacTKa IenH, 3akoH J[oyrs-
Jlenna) u ¢opmyinbl, CBs3bIBaOIIUME (U3NYCCKHE BEIMYMHBI (CHJIA TOKA, 3JCKTPUYECKOE HAINpsHKCHUE,
AJIEKTPUUECKOE COMPOTHUBIICHUE, VIENbHOE COMPOTHUBICHWE BEIIECTBAa, padoTa JIEKTPUYECKOTO TIOJS,
MOIIIHOCTh TOKa, (OpPMYJBl pacdera »SJICKTPUUECKOTO COMPOTHUBICHUS TMPU TOCIEAOBATEIHHOM U
napajyieIb-HOM COCIMHEHHH IPOBOJHUKOB); HAa OCHOBE aHalM3a YCJOBHS 3a/laud 3alliChIBaTh KPaTKOE
yCIIOBUE, BBIICATH (DU3HUECKHUE BEIMYNHBI, 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE AJIs €€ PelIeHHs, TPOBOAUTH
pacdeTsl U OIICHUBATh PEATBHOCTH MOJTYICHHOTO 3HAYCHUS (PU3NICCKON BEITUIHHEI.

OOyJaromuiics nonyuyum 603MOMHOCMb HAYUUMBCS

® UCNONBL306AMb 3HAHUS 00 INEKMPUYECKUX SGICHUSIX 8 NOBCEOHEBHOU JHCUZHU OJisi 0OecneueHus
bezonacrocmu npu oopawenuy ¢ npUOOPaMU U MeXHUYeCKUMU YCMPOUCMEamu, OJisl COXPAHeHUs 300P06bs U
COOMIOOCHUsL HOPM IKONOSUHECKO20 NO0BeOeHUsl 8 OKpydcalouell cpede, Npusooums Npumepvl GIUsHUs
INEKMPOMASHUMHBIX U3TYYEHU HA HCUBbLE OPSAHUZMDBL,

® paziuuamv cpaHuybl NPUMEHUMOCMU @OUIUYECKUX 3AKOHO8, NOHUMAMb B8Ce0Owull XxXapakmep
DYHOAMEHMATLHBIX 3AKOHO8 (3AKOH COXPAHEHUS dNEKMPUYECKO020 3aps0a) U OZPAHULEHHOCHb UCNOIb3068AHUS
yacmuwvix 3akoHo8 (3akon Oma 0ns yuacmia yenu, 3akoH Jcoynsa-Jlenya u op.);

® UCNONBL306aAMb  NpUeMbl  NOCMPOEeHUs  u3udeckux Mooenetl, Noucka U  @GopmMyIuUposKu
00KA3aMeNbCmMe GbLOSUHYMbBIX 2UNOME3 U MeOPeMmUIecKUx 6bl60008 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX
Gpaxmos;

®  HAX0OUMb A0EKBAMHYIO NPEOONCEHHOU 3a0aye Yu3uLecKyro Mooeib, papeuams npooiemy KaKk Ha
OCHOBE UMENWUXCA 3HAHUL 00 91eKMPOMASHUMHBIX AGNEHUAX C UCHOIb308AHUEM MAMEeMamuiecKko2o
annapama, max u npu NOMOwU Memooo8 OYeHKU.

MarHuTHble sIBJIeHUS
OOyuaromuiics HayqUTCs:

® pacrio3HaBaTh MAarHUTHbBIE SBJIEHUS U OOBSICHATh Ha OCHOBE HMEIOIIMXCA 3HAHUH OCHOBHBIE
CBOMCTBAa WJIM YCIIOBUSl MPOTEKAHMUS STUX SBJICHWM: B3aWMOJAEWCTBHE MAarHUTOB, JJIEKTPOMarHUTHas



WHIYKIHS, ACHCTBHE MAarHUTHOTO IOJII HA TMPOBOJHUK C TOKOM M Ha ABIDKYIIYIOCS 3apsOHKCHHYIO YacTHILY,
NEHCTBHUE YIEKTPUUECKOTO MO Ha 3apsHKEHHYIO YaCTHILY.

® ONHCHIBATH M3YYCHHBIC CBOWCTBA TNl M MArHUTHBIC SIBIICHUS, WUCIONB3Yysl (U3NYCCKUE BEIUYHHBIL:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH; MPU OMHCAHUUA BEPHO TPAKTOBATH (PH3UUECKHUI CMBICI HCIOJIb3yEMBIX
BEJIMYKH, UX 0003HAYCHUS U CTUHHIIBI H3MEPEHHS, HAXOUTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTHUMH BETUIHMHAMHU.

¢ AHAIM3HWPOBATH CBOWMCTBA TEJ, MATHUTHBIC SBJICHHS M MPOIECCHI, UCTIONB3YS (DU3UYECKHE 3aKOHBI;
IIPY ATOM pa3inyaTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BhIPAKEHHE.

® TPUBOJUTH IPUMEPHI MPAKTHYECKOTO UCTIOIH30BAHUS (PU3NUECKUX 3HAHUI O MATHUTHBIX SIBIICHHUSX

e pemiath 3aJa4M, WCIONB3Yys (U3NYECKHE 3aKOHBI M (HOPMYJbI, CBS3bIBalOIIUE (DHU3HUECKHUE
BEJIMYMHBI; Ha OCHOBE aHAlM3a YCIOBHS 3a/Jauyd 3alUCBhIBATh KPATKOE YCIOBHE, BBIACIATH (HU3UUICCKUE
BCJIMYKMHBI, 3aKOHBl M (OPMYJIBI, HEOOXOIMMBIC JUIS €€ PEUICHHUs, MPOBOJUTH pacueThl W OIECHHUBATH
PEATBHOCTH MOJTYYCHHOTO 3HAYSHUS (PU3NICCKOM BETUYHUHEI.
OOydarouiicss o1 yuum 603 MONHOCMb HAYUUMbCA -

® UCNONBL306AMb 3HAHUSL O MACHUMHLIX SGICHUSX 6 MNOBCEOHEGHOU JICUSHU Ol 0becneveHus
bezonacrHocmu npu oopawenuu ¢ npUdOPaMu U MeXHUYeCKUMU YCMPOUCMEamu, OJisl COXPAHEeHUs 300p06bs U
COONIOOCHUsL HOPM  IKONOSUHECKO20 NO0GeOeHUs 8 OKpydcaloueli cpede, Npusooums Npumepvl GIUsHUS
INEKMPOMASHUMHBIX UTYYEHU HA HCUBbLE OPSAHUZMDBL,

® paziuuamv paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb BCeoOWuUll Xapakmep
GdyHOamenmanbHuIX 3aKOHOS.

® UCNONBL306AMb  NpUEeMbl  NOCMPOEHUs  U3UYeCKUX Mooenell, Hnoucka u  QopmMyIuposKu
O00KA3AMeNbCmMe GbLOGUHYMbIX SUNOME3 U MeOPEeMUUECKUX 66160008 HA OCHOBE IMNUPUUECKU VYCMAHOBIEHHbIX
Gpaxmos;
Haxooums a0eKk8ammuyto npeodioHCeHHOU 3a0aye Qu3u1ueckyo Mooeib, paspeuanms npodiemy KaK Ha OCHO8e
UMEIOUUXCSL 3HAHULL 00 MACHUMHBIX SIGIEHUSX C UCNOIb308AHUEM MAMEMAMULECKO20 annapama, max u npu
HOMOWU MeMOOa OYeHKU.

CBeToBbI€ SIBJICHUS
OOyuaromuiics HayquTCs:

® pacro3HaBaTh CBETOBBIE SIBIICHUS U OOBSICHATh HA OCHOBE MMEIOLINXCS 3HAHUI OCHOBHbBIE CBOMCTBA
WIM YCJIOBMSI NPOTEKAaHHUs OJTHUX SABJICHUH: MPSAMOJMHENHOE pacHpOCTPaHEHUE CBETa, OTPAXKEHUE U
IPEIOMJIEHUE CBETA, AUCIIEPCHUS CBETA.

® JCIOJb30BaTh ONTHYECKHUE CXEMbl JUIsI TOCTPOCHHUS H300pakeHWH B IUIOCKOM 3€pKajie Hu
coOuparoIien JuH3e.

® OIUCHIBATh M3YyYEHHBIC CBOWMCTBA TEJ M CBETOBBIEC SIBICHUS, UCIONb3YS (PU3HMUECKUE BEIUYHHBI:
(oKyCHOE pacCTOSIHME U ONTHYECKas CUJla JIMH3bI, CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
yacToTa CBETa; IpPU OMNMCAHUU BEPHO TPAKTOBATH (PU3MUYECKUIM CMBICT HCHOJb3YEMBIX BEIWYHMH, HX
0003Ha4YEeHUsI U €IMHUIBI U3MEPEHMS; HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEJIUYUHY C
JPYTUMH BETMUYNHAMH.

® aHaJIM3UPOBATh CBOICTBA TeJl, CBETOBBIEC SIBJICHMS M IMPOLECCHI, UCHOIb3Ys (PU3MUECKUE 3aKOHBI:
3aKOH NPSIMOJMHEWHOIO paclpoOCTpaHEHHs CBETa, 3aKOH OTPa)KEHHUsl CBETA, 3aKOH IMPEJIOMJIEHUSI CBETa; MpHU
9TOM pa3INyaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTEMAaTHYECKOE BBIPAKEHHE.

® [IPUBOJUTH IPUMEPHI MPAKTHUECKOTO UCTIOIb30BAHUS (PHU3UUECKUX 3HAHUI O CBETOBBIX SIBICHHSIX.

® pelIaTh 3aJa4u, UCTONb3Ys (PU3HUECKUE 3aKOHBI (3aKOH MPSIMOJIMHEHHOTO PaclpoOCTpaHEeHUs CBETa,
3aKOH OTpaXKeHUs CBETa, 3aKOH MPEIOMJICHHs CBeTa) U (OpPMYJIbl, CBS3bIBAIOUINE (DU3MUECKHE BEIUYUHBI
(poxycHOe paccTosiHME M ONTHYECKAss CUJa JIMH3BI, CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI U
4yacTOTa CBETA): Ha OCHOBE aHalM3a YCJIOBHUS 3aJaud 3alUCBIBATH KPaTKOE YCJIOBHE, BBIACITH (hHU3HUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYIbI, HEOOXOIMMBIE Uil €€ pEeLIeHHs, MPOBOAUTH pacueThl U OLEHHUBATh
PETbHOCTh MOJIYYEHHOTO 3HAYEHUS! PU3NYECKON BETUUHHBI.
OOyuaromuiics no1yuum 603MONCHOCMb HAYUUMbCA !

® UCNONL306AMb 3HAHUS O CBEMOBbIX AGNEHUAX 6 HNOBCEOHEGHOU JHCU3HU OJid  obecneueHus



bezonacrocmu npu oopawenuy ¢ npUOOPaAMU U MEXHUYECKUMU YCMPOUCMEamu, OJisl COXPAHEHUsl 300P06bs U
COONIOO0EHUsL HOPM IKONO2UHECKO20 NO0G8edeHUs 6 OKpydcaoujeli cpede;, NPUBOOUMb NpUMEPLL GIUAHUSA
INEKMPOMACHUMHBIX UTYYEHUL HA HCUBbLE OPSAHUZMDBL,

® paziuuamv cpaHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHOS8, NOHUMAMb BCeoOwull Xapaxkmep
GdyHOaMeHmanbHbIX 3aKOHO8;

® UCNONBL306AMb  NpUEeMbl  NOCMPOEHUs  uU3UYecKux Moolenell, Hnoucka u  GopmMyIuposKu
00KA3aMenbCme GbLOSUHYMbBIX SUNOMeE3 U MeOPemUUecKux 6bl60008 HaA OCHOBE IMNUPULECKU YCMAHOBIEHHbIX
Gpaxmos;

®  HAXOOUMb AOEKBAMHYIO NPEOSONCEHHOU 3a0aye YuzuLecKyro Mooeib, papeuams npooiemy KaKk Ha
OCHOBE UMEIOWUXCS 3HAHULL O C8EMOBbIX AGNEHUAX C UCNONb308AHUEM MAMEMAMUYECKo20 annapama, maxk u
npU NOMOWU MEMOO08 OYEHKU.

. MexaHn4yeckue siBJIeHHA

- 3aKOHBI B3aUMOJICHCTBUS U ABUIKEHMS Tesla
- Mexanuueckue KoneOaHus U BOJHBL. 3BYK
OO0yuarommiicss HAyYnTCS

- pacCiio3zHaBaTb MEXaHUYCCKUC SABJICHUSA U 0OBICHITH Ha OCHOBE UMCIOIINXCA 3HAHWH OCHOBHBIC CBOMCTBA MU
YCIOBHUS TPOTEKAaHUS ATUX SBJICHUN: paBHOMEPHOE M HEPaBHOMEPHOE JBM)KEHHE, PaBHOMEPHOE MU
PAaBHOYCKOPCHHOC Hpi[MOJIHHGfIHOG JABHXKXCHHUE, OTHOCUTCIBHOCTH MEXAHUYCCKOI'O JIBHXCHHUA, CB060[[HO€
najieHue Tej, PaBHOMEPHOE [BM)KEHUE II0 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JBHMIKEHHE,
KoJieOaTebHOE TBM)KEHUE, PE30HAHC, BOTHOBOE JIBUKCHHUE (3BYK);

- OIIMUCBhIBATH M3YUCHHBIC CBOMCTBA TE€I U MEXaHHUUYCCKHE SABJICHUSA, UCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/Ie BCJIMYHHBI: IIYThb,
MEepeMCIICHUC, CKOPOCTh, YCKOPCHUC, IICPHUO O6paH_IeHI/I$I, Macca T€jia, CuJjia (cnna TSKECTH, CHUJIa YIIPYT'OCTH,
chJia TpeHI/IH), HUMITYJIBC TCJId, KHHCTUUYCCKAA SHCPrus, NOTCHLIUAJIbHAA SHCPIUuA, MCXaHUYCCKast pa60Ta, chJia
TPCHUS, aMIUINTYydad, MMEpHUOA U YaCTOTa KOJ'I@621HPII>1, JUIMHA BOJIHBI U CKOPOCTH €€ PaCHpPOCTPAaHCHUA; IIPpU
OIMMMCAaHUHW NPAaBUJIIBHO TPAKTOBATH Q)HSH‘IGCKI/II\/'I CMBICJT UCITIOJIB3YEMBIX BCIWYWH, UX 0003HAUYCHHS U CANHUIIbI
HU3MCPCHUS, HAXOOUTb (l)OpMy.TIBI, CBA3BIBAIOMIUC JTaHHYIO (1)I/I3I/I‘-ICCKYIO BCJIIMYHUHY C OPYIrUMH BCINYHNHAMU,
BBIYHCIIATH 3HAYCHHUC (1)H3PI‘~I€CKOﬁ BCJIIMYHHBI,

- QaHAJIM3UPOBATh CBOMCTBA TEJI, MEXaHUYECKHE SIBICHUS U MPOLECCHl, UCHOb3Ysd (GU3NUECKUE 3aKOHBI: 3aKOH
COXpPAHEHHUsI JHEPIHH, 3aKOH BCEMHPHOIO TATOTEHHMs, NpuHuun cyneprnosunuu cui, [, II u III 3axonHsI
HeloTOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOH; IPU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
€ro MaTeMaTHYECKOE BBIPAXKECHHUE;

- pas3jn4yaTb OCHOBHBLIC MPU3HAKU H3YUYCHHBIX (1)I/I3I/I‘-ICCKI/IX Moneneﬁ: MarcpHrajibHasd TOYKa, MHCpUHAJIbHAA
CHUCTEMA OTCUCTA,

- pemarp 3aJauu, UCIOJb3Ysl (pr3nuecKue 3aKOHBI (3aKOH COXPaHEHHsI SHEPIUH, 3aKOH BCEMHUPHOTO TATOTECHUS,
npuHuun cynepriozunuu cui, I, II u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOH ['yKa, 3aKOH
[MTackains, 3akoH Apxumerna) U GOpMYIIbl, CBA3bIBatOIINE (PU3NYECKHE BETUUUHBI (ITyTh, CKOPOCTh, YCKOPEHUE,
Mmacca Teja, cuja, UMITyJIbC Tejla, KHHETUYEeCKasi SHeprusi, MOTeHIMalbHas YHEeprus, MexaHnueckas pabora,
CHJIa TPEHUS CKOJIbXKEHHUS, KOOPPHUIMEHT TPEHHs, aMIUTUTY 1A, TIEPUOJ] U 4acToTa KojeOaHHi, [UIMHA BOJTHBI U
CKOpOCTb €€ paclpOCTPAHEHUs): HA OCHOBE aHAJIN3a YCJIOBHS 3a/la4M 3alIUChIBaTh KPATKOE YCIIOBUE, BBIIEISTh
¢u3nuecKkue BEIWYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIE Ui €€ pEIlIeHHs, MPOBOAUTH pacueTsl M
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHHsI (PU3NUECKON BETHUHHBI.

OOyuarommiicst NOJYYUT BO3MOKHOCTh HAYYHTHCS .

- UCIIOJIb30BaTh 3HAHUS O MEXAaHMUYECKUX SIBICHUSAX B MOBCEJIHEBHOM KM3HU JJIs oOecrieueHus: 0€301MacHOCTH
npu oOpallleHuu ¢ mpudopaMu M TEXHUYECKUMHU YCTPOMCTBAMU, JUIsl COXPAHEHHs 3/10pOBbS U COOJIOJICHUS



HOPM DJKOJOTMYECKOrO IIOBEACHHMS B OKPYKAWOWIEH Cpele; MNPUBOAUTH IPUMEPHI  MPAKTHYECKOIO
UCTIONBb30BaHUS (DU3MYECKHX 3HAHUH O MEXaHMYECKUX SBJICHUSAX M (U3NYECKUX 3aKOHAX; IMPHUMEPHI
UCIOJIb30BaHUSI BO30OHOBISIEMBIX HMCTOYHUKOB HHEPIUHU; OSKOJOTMYECKUX MOCIEICTBUM HCCIEeI0BAHUSA
KOCMHYECKOI0 IIPOCTPAHCTB;

- pasnuyarh TpaHUIbl MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IIOHMMAaTh BCEOOIIMH  XapakTep
(dyHIaMEHTAILHBIX 3aKOHOB (3aKOH COXPaHEHHUsI MEXaHUYECKOW SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCA, 3aKOH
BCEMUPHOT'O TATOTEHUS) U OTPAaHUYEHHOCTD HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

- HAXOJUTh AJICKBATHYIO MPEIIOKEHHON 3a/aue (GU3UIECKYI0 MOJIENb, pa3pemiaTh NpooieMy Kak Ha OCHOBE
MMEIOIIMNXCSA 3HAHUU IO MEXaHUKE C MCIOJIb30BAHMEM MaTeMaTHYECKOIo arlrapara, Tak U MpU [OMOIIH
METO/IOB OLIEHKH

DJIEeKTPOMarHUTHbIE SIBJIEHUSI
-DNeKTPOMAarHuTHOE T0JIe
OO0yuarommiicss HAyYMTCS

- pacrno3HaBaTb BJICKTPOMArHuTHBLIC SBJIICHUA U OOBACHATHL Ha OCHOBE UMCIOIINXCA 3HAHUH OCHOBHBIC
CBOMCTBA WM YCJIOoBUsL TPOTCKAHUA IOTHUX SIBJICHUM: B3aHMOHCﬁCTBHe MAardiuToB, OJJICKTpOMAarHUTHAA
WHIAYKIHA, I[GflCTBI/I@ MAarouMTHOI'O IOJIA Ha INPOBOAHHUK C TOKOM M HAa ABHWXYIIYIOCA 3apsiKCHHYIO 4aCcTULY,
,I[CI‘/'ICTBI/IG QJICKTPHUYCCKOI'O IIOJISI Ha 3apsiKCHHYH YaCcTUIY, JJICKTPOMArHUTHBIC BOJIHBIL, HpHMOHHHeﬁHOC
PacCIIpoCTPaHCHUC CBETA, OTPAKCHHUEC U ITPCIOMIICHUC CBCTA, AUCIICPCUA CBETA.

- OIIMCBIBATb U3Y4YCHHBIC CBOMCTBa Tel U QJICKTPOMAIrHUTHBIC ABJICHHUS, UCIIOJIB3Ys (1)I/ISI/I‘I€CKI/IC BCJINMYHNHBI:
CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA BOJHBI M YacCTOTa CBCTA, IIPHU OIIMCAHUKU BCPHO TPAKTOBATH
@HSHHGCKHI‘;I CMBICJI UCIIOJIB3YCMBIX BCJIMYHH, UX 0003HAYEHHA U CAMHUIObI UBMCPCHUA; HAXOIUTDH (1)OpMy.]'ILI,
CBA3BIBAIOIINEC JAHHYIO q)HSI/IIIeCKYIO BCJIIMYMHY C APYTHMMU BCINYHNHAMU.

- AHAJIM3UPOBATH CBOMCTBa TCJI, DJICKTPOMArouTHLBIC ABJICHUSA W MPOLCCCHI, UCIIOJIb3Ys (1)I/ISI/III€CKI/IG 3aKOHBI:
3aKOH OTPaKCHHA CBETA, 3aKOH MPCIOMIICHUS CBCTA; IIPHU 3TOM pa3jindaTb CJIOBECHYIO (l)OpMyJ'II/IpOBKy 3aKOHa
" €TI0 MAaTEMATUYCCKOC BBIPAKCHHUC.

- IPUBOJUTH NPUMEPHI IPAKTHYCCKOT'0 NUCII0JIb30BaHHUA (1)I/ISI/I‘I€CKI/IX 3HAaHUH O OJICKTPOMArdMTHBIX ABJICHUAX

- peuiaTth 3aaa4u, HUCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IC 3aKOHbI (SaKOH OTpaXXCHUA CBETA, 3aKOH IIPCIIOMIICHUA CBeTa) 151
q)OpMYJ'IBI, CBsA3BIBAIOIINEC (1)PI3PI‘I€CKI/IC BCIIMYHUHBI (CKOpOCTB SJICKTPOMAariuTHBIX BOJIH, AJIMHA BOJHBI H
YaCTOTa CBCTA: Ha OCHOBC aHAIM3a YCJIOBHUA 3ada4U 3allMChIBATH KPATKOC YCJIOBHUEC, BLIACIIATH (I)I/I3I/ILI6CKI/IG
BCIIMYHUHBI, 3aKOHBbI H q)OpMYJ'II)I, HCO6XOJII/IMI)IC i €€ pCeIICHHA, HNPOBOJUTH pPaCdYCThl WM OLCHHUBATH
PCAIBHOCTD NMOJYYCHHOI'O 3HAUCHUA (1)I/I3I/I‘-ICCKOI7I BCINYHHBI

OOyuarommiicst MOJTYYUT BO3MOKHOCTh HAYYHUTHCS .

UCTOJIb30BaTh 3HAHHUA OO0 DJIEKTPOMATHUTHBIX SIBIEHUSX B TIOBCEJAHEBHOM KHU3HM Ui OOecredeHus
0e30MacHOCTH Mpu oOpalleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, JUISl COXPaHEHUs 3/I0pOBbs U
COOJIIOJIEHHsI HOPM HKOJIOTMUYECKOTO TMOBEACHHS B OKpY)KaIOLIeH cpelie; MPUBOAUTH NPUMEPHI BIUSHHS
3JIEKTPOMAarHUTHBIX U3Jy4YE€HNUN Ha KUBBIE OPraHU3MBI;

- pasiuyatb TI'paHUlbl TPUMCHHUMOCTHU (1)I/ISI/ILICCKI/IX 3aKOHOB, ITIOHUMATh BCGO6HH/II71 XapaKkTep
(I)YHI[aMeHTaHBHLIX 3aKOHOB U OI'PaHUYCHHOCTL HMCITIOJIb30BaHUA YaCTHBIX 3aKOHOB;

- HCIOJb30BaTh IpPUEMbl MOCTpPOeHUs (u3Mdyeckux Mopeneid, moucka M (GOPMYIUPOBKH JOKa3aTeNIbCTB
BBIJIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BHIBOJIOB HA OCHOBE SMIMPUYECKH YCTAHOBJICHHBIX (PaKTOB;



- HaXOJUTh aJIeKBAaTHYIO MPEJIOKEHHON 3a/ade GU3NYECKYI0 MOJIeNb, pa3pemiarth npobdjaemMy Kak Ha OCHOBE
UMEIOIINXCS 3HAHUI 00 2JIEKTPOMArHUTHBIX SBICHUSIX C UCIOJIB30BAHUEM MAaTEMaTHYECKOro armapara, Tak u
IIPU [TOMOIIY METO/IOB OIICHKH.

KBaHTOBBIE sIBJIEHUA
OOyuarommiicss HAy4YUTCS
- CTpoeHue aToMa U aTOMHOTO si/ipa

- pacCliO3HaBaTb KBAHTOBELIC SABJICHUS U OOBSACHATL Ha OCHOBE UMCIOIIIUXCS 3HAaHWM OCHOBHBIE CBOMCTBA WIIM
YCJIOBUSA MMPOTCKAHUA OTUX SIBJICHHUI: €CTECTBCHHASA U HCKYCCTBCHHAA paJuOAKTUBHOCTD, O.-, B- " Y-U3J1y4CHU,
BO3HHUKHOBEHHUE JIMHEHUATOTO CIICKTpa U3JIYYCHH aTOMa,

- ONHUCHIBATb M3Y4YECHHbIC KBAHTOBBIE SBJICHMSA, HCIHOJb3yd (PU3MUECKUE BEJIMYMHBI: MAacCOBOE YHCIO,
3aps/I0BO€ YHMCIO, MEpUOJa TOojdypacmazna, dSHeprust (OTOHOB, HpPHU ONUCAHWU TPABWIBHO TPAKTOBAThH
(Gu3nUecKnil CMBICT MCIIOJIb3YEMbIX BEIWYHMH, UX 0003HAYEHUs U €JUHMLBI U3MEPEHUs; HAXOIUTh (HOpMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTUMH BEITUYMHAMH, BBIYHCIATH 3HAUYCHHE (PU3NUECKOM
BEJINYMHBI,

- AHAJIM3UPOBATH KBAHTOBBIC SBJICHUS, HCIIOJIb3YSI (1)I/ISI/I‘IeCKI/Ie 3aKOHBI W IIOCTYJIAThl: 3aKOH COXPAHCHU
SHEPTrHH, 3aKOH COXPAHCHUA IJICKTPHUICCKOI0 3apsaa, 3aKOH COXpaHCHUA MAaCCOBOI'0 4ncCiid, 3aKOHOMCPHOCTHU
HU3JIYUYCHUSA U HNOIJIOMICHUA CBCTA ATOMOM, IIpU 3TOM pasjindyaTb CJIOBCECHYIO (I)OPMYJ'II/IpOBKy 3aKOHa U €ro
MAaTCMAaTUYCCKOC BBIPAKCHHUC,

- pas3iindyaTtb OCHOBHBLIC ITPU3HAKHU rmaHeTapHoﬁ MOJCIN aTOMa, HYKHOHHOﬁ MOJCJIN aTOMHOTI'O spa,

- IPUBOJUTH MIPUMEPHI NPOSIBICHUS B IPUPOIE U MPAKTUYECKOTO UCIOIb30BAHUS PATUOAKTUBHOCTH, SIIEPHBIX
U TEPMOSIIEPHBIX PEAKIUN, CIEKTPAJIBLHOIO aHAIU3a.

Oo0yuarommiicsi MOJy4UT BO3MOKHOCTH HAYYNUTHCS

UCIOJIb30BaTh MOJyYEHHbIE 3HAHUS B MOBCEJHEBHOM KM3HM NpPU OOpaIlleHuu ¢ NpUOOpaMu U TeXHUYECKUMHU
yCTpOMCTBAMHM (CUETUYMK MOHU3UPYIOIIUX YaCTHULl, TI03UMETP), 1JI1 COXPAHEHHS 3/10pPOBbs U COOIOCHUSI HOPM
JKOJIOTHUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

- COOTHOCHUTD SHCEPTHUIO CBA3U ATOMHBIX SAACP C ,Z[e(i)CKTOM MacCCBhbI;

- OpUBOAWUTH HNPUMEPLI BIIMAHUA PAJUOAKTHBHBIX H3Hy‘leHHﬁ Ha XUBBIC OpTraHWU3MbIl; IIOHUMATh HPHUHIUIL
I[@ﬁCTBHSI J0O3UMCETpPa U pas3indaThb YCJIOBHA €TI0 UCIIOJIb30BAHMA,

- IIOHUMAaTh 3KOJIOTHYCCKHEC HpO6JICMBI, BO3HHUKAOOIUEC IIPU HCIIOJIB30BAHUU ATOMHBIX BHCKTpOCTaHHI/Iﬁ, u
IMyTU PpCUHICHUSA ITUX HpO6J’I€M, MEPCICKTUBLI UCIIOJIB30BaAHUA YIIPABIACMOTO TCPMOAACPHOI0 CUHTE3A.

DJIeMEeHTBI ACTPOHOMMH
- Ctpoenue u 3Bosonusa Beenennon
OOyuarommiicss HAyYNTCH

- yKa3blBaTh Ha3BaHUs miiaHeT CONHEYHOM CHCTEMBbI; pa3iMuyaTh OCHOBHBIE MPU3HAKU CYTOYHOTO BpALICHUS
3Be31HOTO HeOa, aBrxkeHus JIyHabl, CoJHIIA U TIJIaHET OTHOCHUTEIHHO 3BE3I;

- IOHUMAaTh pa3Indugd MCKIY FGJIPIOHGHTpI/ILIeCKOﬁ u I‘COHCHTpPI‘-IGCKOfI CUCTCMaMU MHpa

O0yuyarommiicsi MOJy4UT BO3MOKHOCTH HAYYNUTHCS



- YKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS IJIAHET 36MHOW TPYIIBI M IUIAHET-TUTAaHTOB; MaJbiX Teld ColHeuHOU
CUCTEMBI U OOJIBIITUX IJIAHET; MOJIb30BAaThCs KApTOM 3BE3JHOTO Heba Mpu HAOIIOACHHSIX 3BE3THOTO Heba;

- pa3auyaTh OCHOBHBIE XapaKTEPUCTHKH 3Be3] (pa3mep, L[BET, TeMIepaTypa) COOTHOCUTh LIBET 3BE3/bl C €€
TEMIIEpaTypOu;

- pa3jin4aThb r'UIOTE3bI O MPOUCXOKIACHUN CoJIHEYHOM CHUCTEMEI.

IIpeameTHbIe pe3yabTaThl 8-9

BbInyCKHHK HAY4YUTCS:

e coOmoaaTh mpaBmiia 0E30MaCHOCTH M OXpaHbl Tpyda NMpu pabore ¢ y4yeOHbIM M J1TAOOPAaTOPHBIM
000pyZI0BaHUEM;

® [IOHUMAaThb CMBIC]I OCHOBHBIX (PU3MUYECKMX TEPMUHOB: (HU3UYECKOE TeJo, (PU3NYECKOe SBJICHUE,
¢du3nueckas BEIMYNHA, €IUHHULIBI U3MEPEHUS;

® pacro3HaBaTh NpPOOJIEMBbl, KOTOpPbIE MOYKHO PEIIUTh MpPU TOMOIIM (PU3HUECKUX METOMOB;
AHAJIM3UPOBATH OTJIEIbHBIE ATAIbBI IPOBEJCHUS UCCIIEIOBAHUM U MHTEPIPETUPOBATh PE3YIbTaThl HAOIIOAEHUN
U OIIBITOB;

® CTaBUTh ONBITHl IO HCCIEIOBAaHMUIO (PU3MYECKUX SBJIECHUH WM (U3NYECKUX CBOMCTB Ten Oe3
UCTIOJIB30BaHUS MPSMBIX U3MEPEHUH; PH 3TOM (HOPMYIHPOBATH MPoOIeMy/3a1ady y4eOHOTO IKCIIEPUMEHTA;
coOMpaTh YCTaHOBKY U3 IPEI0KEHHOI0 000PYA0BaHUS; IPOBOAUTE OIBIT U (POPMYIUPOBATH BHIBOIBI.

® [IOHUMATh POJIb HKCIIEPUMEHTA B [1OJIyY€HUH Hay4YHOH MH(opMaIuu;

® [POBOAMTH MNpsIMbIE HM3MEPEHUs (PU3NYECKHX BEIMYUH: BpPEMs, pacCTOSHHE, Macca Tela, o00beM,
CHIla, TeMIIepaTypa, aTMOC(epHOe JaBlIEHUE, BIAKHOCTh BO3JlyXa, HAINPsDKEHUE, CHJIa TOKA, PaaHalliOHHBIA
¢oH (C UCTIONB30BaHUEM JIO3UMETPA); IIPH 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIOJIb30BATh
IIPOCTEUIINE METOABI OLICHKH ITOIPEIITHOCTEN N3MEPEHUN.

® NPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DHU3MUECKUX BEIHMYMH C MHCIIOJIB30BAHUEM MPSMBIX
U3MEPEHUIl: MPH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHpOBATh pe3ysbTaThl MOJYYE€HHON 3aBUCHMMOCTHU
¢u3nyeCKUX BEIMYMH B BUJIE TaOIHUI] U rpaUKOB, JeNIaTh BBIBOBI 10 pe3ysIbTaTaM UCCIIEOBAHMUS;

® TIPOBOJAUTH KOCBEHHbIE M3MEpEeHHs (PM3NYECKUX BEIWYUH: MPH BBINOJIHEHUU M3MEpPEHUil coOuparh
9KCHEPUMEHTAIbHYI0 YCTAHOBKY, CIEAysl MPEUIOKEHHOW HHCTPYKIUH, BBIYMCIATH 3HAUEHUE BEIMYUHBI U
aAHAIM3UPOBATH MOJTYYEHHbIE PE3YNIbTAThI C YUETOM 33JaHHON TOYHOCTH U3MEPEHU;

® AHAJIM3UPOBATh CUTYallMHM NMPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, Y3HaBaTh B HUX MPOSBICHHE
U3YyYEHHBIX (DU3NYECKUX SBIEHUH WIM 3aKOHOMEPHOCTEH M MpPHUMEHATh MMEIOUIMeCs 3HaHWs Uil HuX
00BACHEHMUS,

® [IOHMMATh TPUHIHUIBI JIEHCTBHS MAIIUH, TPUOOPOB M TEXHHYECKHX YCTPOWCTB, YCIOBUS HX
0€30MMacHOr0 UCMOIb30BaHMs B TTOBCETHEBHOM KU3HU;

® JCIOJb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3a/lad HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O (PU3NYECKUX
SIBIICHUSIX, CIIPABOYHbIE MaTepHalIbl, pecypchl IHTepHeT.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCA008AHUL, PONb PUIUKU 6 pACUUPEeHUU NpeoCcmagieHull 00
OKpYyicaroujem mupe u ee 6K1a0 8 YayuuleHue Kaiecmea HCUsHu,

® UCNONL306AMb  NpUeMbl  NOCMPOEHUs  usuueckux Mmooeneu, noucka u  GopMyIuposKu
00KA3AMeNbCme GbLOSUHYMbIX 2UNOME3 U MeOPemuUiecKux 6bl60008 HA OCHOBE IMNUPUUECKU YCIMAHOBIEHHbIX
Gaxmos;

® (CpasHUBAMb MOYHOCMb UBMEPEHUs QUIUYECKUX 6elUYUH NO BeIUYUHE UX OMHOCUMENbHOL
nO2PewHOCmuY Npu NPOBEOeHUU NPAMBIX USMEPEHUL,

®  CaMOCMOAMENbHO NPOBOOUMb KOCEEHHbIE USMEPEHUs U UCCIe008aHUs PUUYECKUX BETUYUH C
UCNONIL308AHUEM PA3IUYHBIX CHOCOO06 USMEPEHUs PUIUYECKUX GeNUYUH, 8bIOUPAMb CPeOCmEa USMEPEHUs C



yuemom HeobX00uMol MOYHOCMU USMePEeHUll, 0DOCHOBbIBAMb BbIOOP CNOCobaA UsMepeHUsl, A0eK8aAmHO20
nocmasnenHol 3aoave, npo8oOUMb OYEHKY 00CMOBEPHOCU NOJYYEHHBIX Pe3YIbmamos;

® BOCHpUHUMAMb UHDOPMAYUIO DUIUYECKO20 COOEPAHCAHUSL 8 HAYUHO-NONYIAPHOU Jumepamype u
Cpeocmeax maccosol uHgopmayuu, Kpumudecku OYeHUsamsv NOJAVYEHHYI0 UHGOpMayulo, aHau3upys ee
cooepaicanue u OanHvle 00 UCMOYHUKe UHpopMmayuu,

® co30asamb coOCMBeHHble NUCbMEHHbIEe U YCHHble COOOWeHUs O DUIULECKUX ABNeHUSX HA OCHO8e
HEeCKOIbKUX — UCMOYHUKOG  UHGOpMAYUU,  CONPOBONCOAMb  GbICMYNIeHUe Nnpe3eHmayuel, y4umoledas
0cobenHoCmU ayoumopuu c6epCmHUKO8.

MexaHunveckue siBJIeHUS

BbINyCKHUK HAYYUTCS:

® pAacro3HaBaTh MEXAHUYECKUE SIBICHUA U OOBICHATH Ha OCHOBE HMMEIOIIMXCS 3HAHUI OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS NMPOTEKAHUS ATHUX SBJICHUI: paBHOMEPHOE U HEPAaBHOMEPHOE JIBIKCHHE, PABHOMEPHOE
U PaBHOYCKOPEHHOE NPSAMOJMHEWHOE ABM)KEHHE, OTHOCUTEIBHOCTh MEXaHHYECKOTO JBHMXKEHHUS, CBOOOIHOE
najieHue TeJ, PaBHOMEPHOE J[BWKCHHE IO OKPYKHOCTH, WHEpPLUS, B3aHMMOJACHUCTBHE TeJ, PEaKTUBHOE
JBUKEHHE, TIepeiadya JaBJICHHs TBepIbIMU TEIaMHU, )KHIKOCTIMU U Ta3aMu, aTMoc(hepHoe JaBleHue, TIaBaHue
TEJI, paBHOBECHE TBEPJABIX TeJl, MMEIOUIMX 3aKPEIUICHHYIO OCh BpallleHHs, KoieOaTeIbHOe BUKEHUE,
pE30HAHC, BOJIHOBOE JBUKEHHE (3BYK);

® OMNUCHIBATh U3YUYEHHBIE CBOMCTBA TNl U MEXAaHUUYECKUE SBIICHUS, UCTIONb3Ys PU3NYECKUE BEIIUYMHBIL
yTh, NEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE, MEepHOA OOpalleHus, Macca Teja, IJIOTHOCTh BEIIECTBA, CHIIA
(cuma TSKECTH, CHJIa YOPYTOCTH, CHJIa TpEHHUs), HaBJICHHWE, HMIIYJIbC Tella, KHUHETUYecKas SHEeprus,
NOTEHIMAJIbHAs SHEPTUsl, MeXaHHUecKas padora, MexaHndeckas MourHocth, KITJI mpu coBepiieHun paboTh ¢
UCIIOJIb30BaHUEM IMPOCTOr0 MEXaHW3Ma, CWJIa TPEHHUS, aMIUIUTYy]a, MEepUoJl M 4YacToTa KoyiebaHuil, JiuHa
BOJIHBI M CKOPOCTh €€ pPAaCHpOCTPAHEHWs; NPH OINWCAHWH TPABHWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIIONIb3YEMBIX BEIMYHMH, UX OOO03HAYEHHS] W EIUHUIBI U3MEPEHHs, HAaXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO0 BETMUMHY C IPYTUMHU BEIMYMHAMHE, BEIUUCIIATH 3HAaUeHNE (PU3MUECKON BEIIMYHHEI,

® aHAJIM3MPOBATH CBOMCTBA TEJ, MEXAaHWYECKHE SBJICHUS M TPOLECCH], HUCIONB3Ys (u3mueckue
3aKOHBI: 3aKOH COXpPAaHEHHUS OJHEPruH, 3aKOH BCEMHPHOTO TATOTEHHS, NPUHUIUI CYNEPHO3UIMH CHII
(HaxoxxneHue paBHozaeWcTBytomen cuisl), I, II u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOH
I'yka, 3akoH Ilackans, 3akoH ApxuMena; MpU 3TOM pasivyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M €ro
MaTeMaTHYECKOE BhIPaKECHHUE;

® pasnMuaTh OCHOBHBIC TIPU3HAKM WM3YYCHHBIX (HU3UYECKUX MOJENel: MarepuaibHas TOYKa,
MHepIHalbHas CUCTEMa OTCYETa;

® peliaTh 3aJauM, MCMOJIb3Ys (PU3NYECKHE 3aKOHBI (3aKOH COXPaHEHMsI HEPTHH, 3aKOH BCEMHUPHOTO
TATOTeHUs, NpuHUMN cynepnosuuuu cui, I, II u III 3akonbl HelOTOHA, 3aKOH COXpaHEHMS MMITYJIbCa, 3aKOH
I'yka, 3akoH Ilackains, 3akoH Apxumena) U GopMyJibl, CBA3bIBAIOINE (PU3NYECKHE BETUUUHBI (IIyTh, CKOPOCTb,
YCKOpPEHHE, Macca Tena, TUIOTHOCTh BEIIECTBa, CWIIA, JaBJIEHUE, MMITYJIbC Tella, KWHETHUYEeCKas dHEprus,
NOTEHIMAJIbHAs SHEPTHsl, MeXaHu4yeckas paborta, MexaHuueckas MoutHocTb, KIIJ[ mpocToro mexanusma, cuna
TPEHUSI CKOJBKEHHsI, KOOP(OUIMEHT TPEeHHUs, aMIUINTYy/Ja, TEPHOJ W 4YacToTa KOJIeOaHWH, IJTMHA BOJHBI U
CKOpOCTh €€ paclpoCTPaHEHHs): Ha OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3alUChIBaTh KPAaTKOE YCIIOBUE, BBIIEIATh
¢u3nvecKkne BEIWYHMHBI, 3aKOHBI U (OPMYIBI, HEOOXOAMMBIC Ui €€ pEIIeHHs, MPOBOAWUTH PacueThl M
OLIEHUBATh PEAIbHOCTH MMOJYYECHHOTO 3HaUeHHs! (PU3MUECKON BEIIMUHMHBI.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306aMb 3HAHUA O MEXAHUYECKUX ABIEHUSAX 6 HNOBCEOHeBHOU JHCU3HU OJisl obecneyeHus
bezonacnocmu npu obpawenuu ¢ npubOPamu U MexXHUYeCKUMU YCMpoucmeamu, OJisl COXPaHeHus 300p06bs U
coOMI00enUsl HOPM IKOTI02UYECKO20 NOBeOeHUsl 8 OKpYydcaloueli cpede, NpusooUms NpuMepsl NPAKMUYEcKo20
UCNONL308AHUSL  (DUUYECKUX 3HAHUL O MeXAHUYeCKux AGIeHUAX U (QU3UYEeCKUX 3aKOHAX, Npumepbvl
UCNONIL30BAHUSL  BO300HOBNIAEMbIX UCMOYHUKOE DHEP2UU, IKOJNOSUYECKUX NOCIe0CMEULl UCCIe008aHUs
KOCMUYECKO20 NPOCMPAHCIMS,

® paziuuamv cpaHuybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0Owull Xapakmep
@yHOamenmanvHvlx 3aKOHO8 (3aKOH COXPAHEHUs MEXAHUYECKOU IHEP2UU, 3AKOH COXPAHEHUs UMNYIbCA, 3AKOH
BCEMUPHO20 MA20MEHUS) U 02PAHUYEHHOCHb UCHONb308AHUSL YACMHBIX 3aKOHO8 (3axkon Iyka, Apxumeda u

op.);



® HAXOOUMb A0EKEAMHYIO NPEONONHCEHHOU 3a0aie Pu3ULecKyI0 MOOeNb, paspeuams npodaemy Kaxk Ha
OCHOBE UMEIOWUXCS 3HAHUL NO MeXAHUKe C UCHONb306aHUEM MAMeMamuyecko2o0 annapama, max u npu
NOMOWU MEMOO08 OYEHKU.

TenJioBble ABIEHUS

BbINyCKHUK HAYYUTCS:

® pacro3HaBaTh TEIUIOBHIC SIBICHHUSA U OOBSCHATH HAa 0a3e MMEIOMIMXCS 3HAHUI OCHOBHBIC CBOMCTBA
WIN YCIIOBUA NMPOTEKAHUS 3TUX sIBIeHU: nuddy3us, n3MeHeHne oobeMa Tell MPH HarpeBaHUM (OXJIaKACHUN),
OospIIasi C)KUMAEMOCTh Ta30B, Majas C)KHMAEeMOCTh JKHIKOCTEH M TBEpABIX Tel; TEIUIOBOE paBHOBECHE,
UCTIapeHne, KOHCHCAIMS, TUIaBJICHNE, KPUCTAJUIM3ALUs, KUIIEHUE, BIaXKHOCTh BO3/yXa, PAa3IMYHbIE CIIOCOOBI
TerIonepeaun (TemIoNPOBOAHOCTh, KOHBEKIINS, U3IIy4EHHE), arperaTHbIe COCTOSHHS BEIIECTBA, MTOTJIONICHNE
SHEPTUU TPU UCIIAPEHUHU KUIKOCTU M BBIJCICHHE €€ NMPU KOHJACHCALMHU Iapa, 3aBUCUMOCTh TEMIIEPATyphl
KUTICHUS OT JaBJICHUS;

® ONHCHIBaTh M3YYEHHBIC CBOICTBA TEJ M TEIUIOBHIC SIBICHUS, UCIONB3Ysd (DU3NUYECKUE BEITHMYMHBIL:
KOJINYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPrHs, TEMIIeparypa, yAelbHas TEIUIOEMKOCTh BEIIECTBa, y/AelbHas
TEIJIOTa IUIABJICHUS, yJeNbHas TEIIoTa NapooOpa3oBaHMs, YJAENbHAs TEIUIOTa CrOpaHWsl TOILINBA,
KOO(Q(QHUIMEHT TMOJIE3HOTO JEeWCTBUS TEIJIOBOTO JIBUTATENS;, IPH OMHCAHUHM MPABHJIBHO TPAaKTOBAThH
(U3MYECKUI CMBICI UCIIONIB3YEMBIX BEIWYHH, UX 0003HAYEHHS W €JHHUILIBI U3MEPEHHs, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIWYHHY C APYTUMH BEITUYMHAMH, BBIYHCIATH 3HAUCHHE (PH3UUECKON
BEJINYMHBI;

® aHAIM3UPOBATH CBOMCTBA TeEJ, TEIUIOBBIC SIBJICHHUS M IPOIECCHI, HCIOIb3YSI OCHOBHBIC MOJOKEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOSHHH BEIIECTBA M 3aKOH COXPAHEHHUs YHEPTUH;

® pasnMyaTh OCHOBHBIC NMPU3HAKU HM3YYEHHBIX (U3UYECKUX MOJIENEH CTPOCHHS Ta3oB, KUIKOCTEH U
TBEPABIX TEJ;

® [IPUBOJAUTH MPUMEPHI MPAKTUIECKOTO MCIIOIB30BAHMS (PU3NUECKIX 3HAHUH O TETJIOBBIX SBJICHUSX;

e pemarh 3aJa4yd, UCIOJB3YS 3aKOH COXPAHEHUS SHEPrHMH B TEIUIOBBIX Hpoueccax u (GpopMyIbl,
CBSI3BIBAIOIIME (DU3MYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, YAelbHAs TEIJI0EMKOCTh
BEILIECTBA, yJeNIbHAs TEIUIOTA IUIABJICHHS, YIelIbHas TeIIoTa NapooOpa3oBaHus, ylaeabHas TEIUIOTa CrOPaHUs
TOILJINBA, KOX(PPHUIMEHT IOJE3HOTO JEHCTBHSI TEIUIOBOTO IBHUTaTels): HA OCHOBE aHAIM3a YCIOBHS 3a/a4d
3aMMCBIBaTh KPATKOE YCIOBUE, BBIIENATh (PM3UUYECKNE BEITMUMHBI, 3aKOHBI U (HOPMYIIbl, HEOOXOUMBbIE IS €€
pelIeHwsl, TPOBOIUTH PACUEThl U OIIEHUBATh PEATbHOCTH IMOIYYEHHOTO 3HAUCHUS (PU3MUECKON BEITNIHHEI.

BbINnyCKHHK MOJYYUT BO3MOKHOCTh HAYYHThCH:

® UCNOTL306AMb 3HAHUS O MENI0BbIX SGICHUAX 6 MNOBCEOHEBHOU JHCU3HU Ol  obecnedeHust
bezonacHocmu npu obpawjeruu ¢ npudOpPamMu U MexXHUYeCKUMU YCMpOUCmeamu, O COXPaAHEeHUs: 300P08bsL U
COONI00eHUsL HOPM IKOJIO2UHECKO20 N0BEOeHUsl 8 OKpycaloujel cpede; npueooUms NPUMepbl IKOI0SULECKUX
nocireocmauii pabomsl 0gueamenell GHYMpeHHe20 C2OPAaHuUs, MEenio8bixX U 2UOPOIIeKMPOCTNAHYUL,

® paziuuamv SpaHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6ceodwull Xxapakmep
@yHoameHmanoHbIX  QusuULecKUX 3aKOHO8 (3AKOH COXPAHeHUs dHepauu 6 Meniosblx npoyeccax) u
0CPAHUUEHHOCb UCHONIb308AHUS YACTNHBIX 3AKOHO8,

® HAxoOumv A0eK8AMHYIO NPEOJIONCEHHOU 3a0aye PUULECKyI0 MoOelb, paspeuanms npoobiemy KaK Ha
OCHOBE UMEIOWUXCS 3HAHULL O MEN08bIX AGNEHUAX C UCNONb30BAHUEM MAMeMamu4ecko2o0 annapama, max u
npu NOMOWU MEMOO08 OYEHKU.

DJIeKTPUYeCKHe U MATHUTHDIE SIBJIEHUS

BbInycKHUK HAy4YHTCS:

® pacro3HaBaTh AJIEKTPOMArHUTHBIE SBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIUXCS 3HAHUN OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS TPOTEKAHWS OTUX SIBICHHH: ODIEKTPU3ALMUS TEN, B3aMMOJCHCTBHE 3aps/IoOB,
JNIEKTPUUECKUI TOK M ero AEUCTBUS (TEIIoBOE, XMMUYECKOE, MAarHUTHOE), B3aUMOJIEHCTBHE MAarHHUTOB,
AJNIEKTPOMArHUTHAsE WHIYKIUS, JEHCTBHE MAarHUTHOTO TOJII HAa TPOBOJHHK C TOKOM WM Ha JABIDKYIIYHOCS
3apsHKEHHYIO YacTHUILy, EHCTBUE AIIEKTPUUYECKOTO TMOJIS Ha 3apsDKEHHYIO YaCTHUILY, DJIEKTPOMAarHUTHbIE BOJIHBI,
NPSIMOJIMHEHHOE PacIpOCTPaHEHHE CBETA, OTPAKEHHE U TIPEIIOMIICHUE CBETA, JMCIIEPCHS CBETA.

® COCTaBIISITh CXEMBI AJIEKTPHUECKUX IEMEeH C IMOCIeI0BATeIbHBIM U TapalljIebHBIM COCIHHEHUEM
9JIEMEHTOB, pa3jnyasl YCIOBHBbIE OOO3HAUEHHUS SJIEMEHTOB JJIEKTPHUUECKUX Iernel (MCTOYHHK TOKa, KII0Y,
pE3UCTOP, peocTaT, JAMITOUKa, aMIIEPMETP, BOIILTMET).



® UCIONB30BaTh ONTHYECKUE CXEMBl [UIsI TIOCTPOSHUS H300pKEHUH B IJIOCKOM 3epKalie |
coOuparorie JTuH3e.

® ONHCHIBATH HM3yYCHHBIC CBOWCTBA TEN U DIIEKTPOMATHUTHBIC SIBJICHHS, HCIONB3YS (PU3NUECKUE
BEJIMUMHBI: 3JIEKTPUUECKHUM 3apsi/, CHUJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, HIEKTPUUECKOE COMPOTUBIICHHE,
yIIeTBbHOE COMPOTURIICHHUE BEIIECTBA, pa00Ta ANEKTPUUECKOTO TIOJIS, MOIITHOCTh TOKA, ()OKYCHOE PacCTOSHUE U
ONTHUYECKAasl CHUJIA JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETAa; IPH OMHCAHUU
BEPHO TPAKTOBATH (PU3UYECKHIA CMBICI MCIOJB3YEMBIX BEIHYMH, UX OOO3HAYCHHS M CIUHUIBI U3MEPEHUS;
HAXOJUTh (POPMYIIbI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMMU.

® aHAJIM3UPOBATh CBOMCTBA TEJ, SJEKTPOMArHUTHBIE SBJICHUS M IPOLIECCHI, UCIONB3YS (PU3NYECKUE
3aKOHBI: 3aKOH COXPAHEHUsS SJIEKTPHUUECKOTO 3apsa, 3akoH Oma aiis ydactka 1enu, 3akoH Jxoyns-Jlenna,
3aKOH MPSMOJIMHEHHOTO PAaCIpOCTPaHEHMs CBETA, 3aKOH OTPa)KEHUsl CBETAa, 3aKOH IMPEJIOMIICHUSI CBETa; MpHU
ATOM Pa3IMYaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M €r0 MATEMATHUECKOE BBIPAKCHHUE.

® TPHUBOJUTH MPUMEPHI MPAKTHUYECKOTO HCIOJIB30BaHUS (DU3MUECKUX 3HAHUU O AJICKTPOMATHUTHBIX
SBIICHUSX

e pemaTh 3a/a4M, UCHONB3YS (PU3NYecKue 3aKOoHbI (3akoH OMa Ui ydacTka Ienu, 3akoH J[xoyrms-
JleHta, 3aK0H MPSIMOJIMHEHHOTO PacIPOCTPAHEHHSI CBETA, 3aKOH OTPAXKCHHSI CBETA, 3aKOH IIPEIIOMIICHUS CBETA)
u GopMyJIbl, CBSI3bIBaIONINE (PU3MUECKUE BEIMYMHBI (CHJIa TOKA, JIEKTPUUYECKOE HAMPsIKEHHUE, JIEKTPUIECKOe
CONPOTHBIICHUE, YACIHHOE CONPOTHUBIICHUE BEIISCTBA, paboTa AJIEKTPUUYECKOTO IIOJIs, MOIIHOCTH TOKa,
(boKyCcHOE pacCTOsIHHME U ONTHYECKas CUjla JIMH3bI, CKOPOCTh SJEKTPOMArHUTHBIX BOJH, JIMHA BOJHBI U
4acToTa cBeTa, (PopMyIbl pacdera 3JIEKTPUIECKOTO COMTPOTUBIICHHS MIPH MOCIIEA0BATEIIFHOM H MMAPAILICIIEHOM
COETMHEHUH MPOBOJHUKOB): HA OCHOBE aHAIM3a YCJIOBHUS 3aJla4M 3alKChIBATh KPATKOE YCIOBHUE, BBIICIATH
du3HYeCKre BEIMYMHBI, 3aKOHBI W (OPMYJbI, HEOOXOJWMEBIC IS €€ PEIICHHS, MPOBOIUTH PacUYeThl M
OILICHUBATh PEAIbHOCTb MOJYYEHHOTO 3HaYCHHs (PU3NUECKON BETMYHHBI.

BbINMyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL3068AMb 3HAHUA 00 INEKMPOMASHUMHBIX ABNEHUAX 8 NOBCEOHEBHOU HCUSHU 011 0becneyeHus.
bezonacnocmu npu oopaweHuu ¢ NPUOOPaAMU U MEXHUYECKUMU YCMPOUCEAMU, OJisl COXPAHEHUs 300P08bs U
COONIOOEHUsL HOPM DIKONOSUHECKO20 NOBeOeHUs. 6 OKpyxcarwel cpeoe; Npueooumv NpuMepbl GIUAHU
INEKMPOMASHUMHBIX U3TYYEHULL HA HCUBbIE OPLAHUZMYI,

® paziuuams 2pamuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6CeoOuwull xapakmep
@DYHOAMEHMATbHBIX 3AKOHO8 (3AKOH COXPAHEHUS INEeKMPUUECKO20 3apsa0a) U 0SPAHULEHHOCb UCNOIb3068AHUSL
YacmHbIX 3aK0H08 (3akon Oma 011 yuacmka yenu, 3akow /icoyna-Jlenya u op.);

® uCnoivL308amb  NpueMbl  NOCMPOEHUs  QUIUYECKUX Mooenell, Noucka U  @QOoOpMyIUposKu
00Ka3amenbCme 8bl08UHYMbIX 2UNOMe3 U MeopemuUyecKux 6b1860008 HA OCHOBE IMAUPULECKU YCINAHOBIEHHbIX
Gpaxmos,;

® HAX0O0UMb A0EKBAMHYIO NPEOOHCEHHOU 3a0aye Yu3uLecKyro Mooeib, papeuams npooiemy KaKk Ha
OCHOBE UMEIWUXCS 3HAHULL 00 321eKMPOMACHUMHBIX SGNeHUAX C UCNOJIb308AHUEM MAMEeMAMUYecKo2o
annapama, max u npu NOMouju Memooo8 OYeHKU.

KBanToBbIe fiBJICHUSA

BbInycKHUK HAYYHTCSI:

® pACIIO3HABATh KBAHTOBBIC SBJICHHUS W OOBSICHITHP HAa OCHOBE HWMEIONIUXCS 3HAHWUH OCHOBHBIC
CBOICTBA WU YCJIOBHSI IPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAs! M HICKYCCTBEHHAs! PaIHOAKTUBHOCTb, O-, 3- U
Y-U3Ty4YCHHS], BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTPA U3JIYICHUS aTOMA;

® OIKCHIBATh U3YYCHHBIC KBAHTOBBIC SBJICHUS, MCIIOIB3Ys (PU3MUYSCKUE BEITHMYUHBI: MAacCOBOE YHCIIO,
3apsI0BOE YMCIIO, TEpUOA TMoiypachana, dSHeprus (OTOHOB; MPU ONUCAHUU TPABUIBHO TPAKTOBATH
(U3HYECKUH CMBICI HCITOJIb3YEeMbIX BEJIMYMH, KX 0003HAYCHUS W CJIMHHUIIBI U3MEPEHUS; HaXOAUTh (DOPMYJIBI,
CBSI3BIBAIOIIME JaHHYIO (U3UUYECKYIO BETMYHMHY C JPYTMMH BEIMYMHAMHU, BBIUYUCIATH 3HAYCHHUE (PHU3NYECKOU
BCJIMYNHBI,

¢ AHAIM3WPOBATH KBAHTOBBIC SIBIICHUS, HCIONB3Yysd (U3MUECKHE 3aKOHBI W IIOCTYJIAaTHl: 3aKOH
COXpAaHEHUSI DHEPTUH, 3aKOH COXPAHEHHsS DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHHS MAacCOBOTO YHCIA,
3aKOHOMEPHOCTH HM3JIYYCHUS U MOTJIONICHUS CBETa aTOMOM, IPU 3TOM Pa3lindarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;



® pazIUyYaTh OCHOBHBIC IPU3HAKY TUIAHETAPHON MOJEIN aToMa, HYKIIOHHOW MOJIEIM aTOMHOTO SIIpa;

® TIPHUBOJUTH NMPUMEPHI MPOSIBIICHUS B MPUPOJIC U MPAKTHUSCKOTO HCIIOB30BAHUS PAIMOAKTUBHOCTH,
SIIEPHBIX M TEPMOSIICPHBIX PEAKIUi, CIIEKTPATHHOTO aHAIIN3A.

BbINMyCKHHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNOBL306aMb NOJYYEHHbIe 3HAHUSL 6 NOBCCOHEBHOU JICUZHU Npu obpaweHuu ¢ npudopamu u
MeXHUYeCKUMU YCMpOoUCmeamu (CHemyux UOHUUPYIOWUX Yacmuy, 003umemp), 01 COXpPaHeHUus 300P06bsl U
COONI00EHUSL HOPM IKOTI02UHECKO20 NOBeOeHUsl 8 OKPYIcarouell cpeoe;

® COOMHOCUMb IHEPSUIO CES3U AMOMHBIX s0ep C 0epeKmom Maccol,

®  NPUBOOUMb NPUMEPbL GIUSHUL PAOUOAKMUBHLIX UIYYEHUN HA JICUBbIe OP2AHUIMbL, NOHUMAND
APUHYUN OelticmEUst Q03UMempa U Pasiuiams YCiosus e20 UCNOIb308AHUS,

® NOHUMaAmMb  9KONO2UYECKUe  Npodiemvl,  BO3HUKAWWUE  NPU  UCNOIb308AHUU — AMOMHBIX
INEKMPOCMAHYUL, U NYMU Peulenuss Mux npoosem, NepCcnekmuebl UCNOIb308AHUS  YIPABIAEMO20
mepmosi0epHo20 CuHmesd.

J1eMeHTbI ACTPOHOMMH

BbInyCKHUK HAYYHTCS:

e yKa3plBaTh Ha3BaHUs IuTaHeT COJIHEYHOW CHUCTEMBI; pa3iMyaTh OCHOBHBIC MPHU3HAKA CYTOYHOTO
BpallleHus 3Be3AHOT0 Heba, ABrkeHus JIyHnsl, CoHIIA U TUTAHET OTHOCUTEIILHO 3BE3I;

® TIOHMMAThH PATHYUS MEKITY TSIIMOICHTPUICCKON U TEOIEHTPUYECKON CUCTEMaMH MHPA;

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® yKazvleams oOwue CEOUCMEA U OMAUYUSL NIAHEN 3eMHOU ePYNNbL U NAAHEeM-2USAHMO8; MAbIX Mmeil
Conneunoti cucmemvl U OONLUWUX NIAHENM; NOJIL30BAMbCS KAPMOU 38€30H020 Heba npu HAOI0OeHUsX
36€30H020 Heba,

® pazIuuamb OCHOBHblEe XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHOCUmMy yeem
36€30bl C ee memMnepamypou,

®  pasiuvantv cunomesvl O npoucxoofc@enuu Conneynoui cucmembl.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

8 kuacc.
(68 uacos, 2 yaca B HEJEITIO)

Tennosbie siByieHus (23 4)

TennoBoe NBUXKEHHE aTOMOB U MOJEKYN. bpoyHnoeckoe Osuoicenue. TemnoBoe paBHOBecue. Temmeparypa.
CBs3b TeMmImepaTypbl CO CKOPOCTBIO XAaOTHMUYECKOrO JBWXKEHMs 4YacTull. BHyTpenHss sHeprus. Pabora u
TerIonepeaya Kak CHocoObl M3MEHEHHUS BHYTPEHHEH SHepruu Tena. TemnonpoBoAHOCTb. KoHBeKIus.
Nznyuenune. Ilpumepsl Teruionepenaun B NPUPOAE U TexHHKE. KoauuecTBO TEIUIOTHL. Y AeNbHAs
TEIUIOEMKOCTb. YJIelbHAsl TEIJIOTa CrOpaHMsl TOIUIMBA. 3aKOH COXpPaHEHUS W NPEBpAIICHUs SHEPruu B
MEXaHMYECKUX M TEeIUIOBBIX Ipoueccax. [lnaBieHne u oTBepAeBaHHE KPUCTANIMYECKUX Tel. Y AenbHas
Teriota IuiaBneHus. Mcmapenue u xonpaeHcauus. [loriomieHue sHepruu MpH HCIAPEHUHM SKUIKOCTH H
BbIJIEJICHHE €€ Mpu KOHAeHcauuu mnapa. Kunenue. 3aBUCMMOCTb TeMIlepaTypbl KHUIIEHHS OT JaBJICHUS.
VYnenpHas TerioTa mapooOpa3oBaHuUs W KOHJAEHcaluu. BiaxkHocTh Bo3ayxa. PaboTa rasza mpu pacidpeHum.
[IpeoOpa3oBanusi PHEprUM B TEIUIOBBIX MalllMHaX (mapoBas TypOWHa, IBUTATENb BHYTPEHHErO CrOpaHMUs,
peaktuBHbI ABuratens). KIIJ termoBoil mamuHbl. Jkorocuueckue npoodnemvl UCHONb308AHUSL MENI08bIX
MAUuH.
JlaGopaTropHbie padoThbI:
1. CpaBHEHHME KOIMYECTB TEIIOTHI ITPU CMEIIMBAHNUN BOJBI pa3HOW TEMITEPATYyPHI.
2.0npeneneHue yaeapHON TETIOEMKOCTH TBEPOTO Tea.
3.Habmoienue 3a oxjakeHHEeM BOJbI IIPU €€ UCIIapEHUU U OIpeJieIeHHe BIaXKHOCTH BO3/1yXa.

JuleKTpUYecKHe sABJIeHHs (29 u)



Onektpusaius pusznuecknx Tena. B3ammomeicTBue 3apsOKEHHBIX Tell. [[Ba poma 3IIeKTpUUYECKHX 3apsiioB.
JlenuMoCTbh  AJIEKTPUYECKOrO  3apsifa. OJIEMEHTAapHBbIM  JJIEKTPUUECKUH  3apsil. 3aKOH COXpaHEHMs
NEKTPUUECKOTO 3apsiia. IIpoBOJHUKH, NOJYIPOBOJHUKH W H3O0JIATOPBI DJIEKTPUUECTBA. IJIEKTPOCKOIL.
DNEKTpUYECKOe TMOoje Kak OcCOObId BUA Marepuu. HanpsowcenHocms siexkmpuyecko2o nois. JlercTue
AJIEKTPUYECKOTO IOl Ha DJJEeKTpUYeckue 3apsiabl. Kowoewcamop. OHepausi 51eKMpudeckozo noJis
KOHOeHcamopa.

OnexkTpuueckuii TOK. VCTOYHHMKHM 3IIEKTPUYECKOrO TOKa. JJEKTpUYecKas LEeNb U €€ COCTaBHBIE YacCTH.
Hanpasnenue u nelcTBus 31eKTpruueckoro Toka. Hocurenu snexkrpuueckux 3apaaoB B MeTtaiuiax. Cuia Toka.
DNEKTpUUECKOe HAMpsKEHHe. DIEKTPUUECKOE COIIPOTUBRIICHHE MPOBOJHUKOB. EMUHUIIBI CONMPOTUBIECHUS.
3aBUCUMOCTh CHJIBI TOKa OT HampspbkeHus. 3akoH Owma g ydacTKa LeNnH. YJIeTbHOE CONPOTUBIICHUE.
Peocrartsl. IlocnienoBarenbHoe coeAMHEHHE NPOBOAHUKOB. [lapaiuienbHOE coeMHEHNE TPOBOAHUKOB.

PaboTa 31eKTprUecKoro mos 1Mo MepeMeIIeHUI0 dJEKTPUIECKUX 3apsAa0B. MOIIHOCTh 3JEKTPUUYECKOTO TOKA.
HarpeBanue npoBOJHUKOB AJIEKTPUUYECKUM TOKOM. 3akoH [[xoyins - JleHia. DnekTpuyeckue HarpeBaTelibHbIe
U OCBeTUTENNbHBIE TPpUOOopsl. KopoTkoe 3ambikaHue.

JlaGopaTopHblie padoThI

4.COopKa 3NeKTPUIECKON [N U U3MEPEHUE CUITbI TOKA HA PA3IMYHBIX y4acTKaX.

5.M3mepenue HanpsKeHHs HA Pa3IMYHbIX y4acTKaXx LIETH.

6.PerynupoBanue CUiIbl TOKA PEOCTATOM U U3MEPEHHE COMTPOTUBIICHHS MPOBOAHUKA C TIOMOIIBIO aMIIEPMETpa
U BOJIBTMETpA.

7.0mnpenenenne paboThl U MOILTHOCTHU AJIEKTPUYECKOTO TOKA.

MarauTHble siBJeHust (54)
MarunutHoe nosie Toka. OnelT IpcTena. MarHuTHOE 10JI€ TOCTOSHHBIX MAarHUTOB. MarHuTHOE moje 3eMIIH.
DneKTpoMarHuT. MaraHuTHoe 1oJjie KaTylmku ¢ TOkoM. [IpuMeHneHnue 3eKTpoMaraiuToB. J{elicTBre MarHUTHOTO
NoJii Ha TPOBOJHUK C TOKOM M JBMXKYIIYIOCS 3apsbkeHHYro uactuny. Cuna Amnepa u cuna Jlopenya.
DNEeKTPOABUTATEND.
JlabopaTopHbie padoThI
8.COopKa 2JIeKTpOMarHuTa 1 UCIbITAaHUE €ro AeHCTBHS.
9. M3ydeHune 3NeKTPUIECKOro JBUTATENS TOCTOSTHHOTO TOKA.

CsetoBble siBjenus (10 u)
Hcrounuku ceera. 3akoH NPSMOJIMHEMHOIO paclpoCTpaHEHHE CBeTa. 3aKOH OoTpakeHus cpera. [limockoe
3epkajio. 3aKkoH TMpesnomsieHHs cBeTa. JIuH3bl. @DOKycHOe pacCTOsIHME U ONTHYecKas CuJia JIMH3BI.
N306paxkenne mnpenmera B 3epkaiie U JuH3E. Onmuueckue npubopwi. 1'na3 Kak onTHYECKas CHCTEMA.
Hucnepcus csera. Mumepghepenyus u ougpakyus ceéema.
JlabopaTopHblie padoThI:
10. TTony4yenne n300paXkeHU ¢ MOMOIIBI0 COOMPAOIIEH JTHH3
HoBTOpenue ( 14)

9 kJacce
(102 yaca, 3 yaca B HEJENIO)

Conepxanrie OOydeHHMs TPEICTABICHO B TporpaMMe pasaeinamu «MexaHHuecKue sBICHHS» («3aKOHBI
B3aUMOJICHCTBHUS M JBIXKCHHS Tel», MeXaHHUeCKHe KOJICOaHUS W BOJIHBL 3BYK»), «DIEKTPOMArHUTHBIC
sBreHus» («DeKTpoMarHuTHoe moiiey»), «KBaHToBbIe sBiieHUs» («CTpoeHHE aTroMa W aTOMHOTO SIpPay),
«neMeHThI acTpoHoMuN» («CTpoeHHe 1 IBOJIONHUS BeeneHHOH»)

MEXAHHWYECKHUE SIBJIEHUSA



3aKkoHbI B3aUMO/IeCTBUSA U ABUKeHUs Tea (34)

Marepuanbaas Touka. Cucrema otcuera. Ilepememenue. CKOpOCTh NPSIMOJIMHEHMHOTO PABHOMEPHOIO
nBkeHus. [IpsimonnHeliHoe paBHOYCKOPEHHOE JIBU)KEHHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE, MepeMeIleHuUE.
I'padmku 3aBUCHMOCTH KHHEMAaTHYECKHX BEJIUYMH OT BPEMEHHM IpPU PAaBHOMEPHOM U PaBHOYCKOPEHHOM
JIBIKeHUH. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBUKEHUS. ['eolleHTpruyecKas U reIMOUEeHTPUYECKass CUCTEMBbI
mupa. MuepruanpHas cuctema orcuera. [lepBbiii, BTopol u Tpetuit 3akoHbl HproToHa. CBOOOIHOE TaJeHUE.
HeBecomocth. 3akoH BcemupHOro TtsaroreHus. VMckycctBennole cnyTHuUKA 3emid. Kwmmynbe. 3akoH
COXpaHEHHUS UMITYJIbca. PeakTUBHOE JIBUYKEHHE.

JlabopaTtopHble paboTbl

JlaboparopHast pabota Nel «VccrnenoBanue paBHOYCKOPEHHOTO JIBIXKEHUS 03 Ha4aIbHOW CKOPOCTH
JlaboparopHas pabota Ne2 «/3mepeHue yckopeHus CBOOOAHOTO MaJACHUS

Mexann4yeckue Koj1e0aHusl M BOJHBI. 3BYK (16 4)

KonebarenpHoe neuxenne. Konedanus rpysa Ha npyxxune. CBoOoHbIe Konebanus. KonebarenpHas cucrema.
MasTHUK. AMIUTUTY/A, TIEPUO/I, YacTOTa Kosiebanuid. ['apMoHnueckue kosiebanus. [IpeBpaiieHue sHeprun npu
KoJIe0aTeIbHOM  JIBWKCHWHW.  3aTyxamomme  kojeOaHus.  BeiHyxneHHsle  konebanusi.  Pe3onanc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie u npoaonbHble BONHBL. JlnHa BonHbL. CBA3b
JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PaclpOCTPaHEHHUs U IMEePHUOJOM (4acToToi). 3ByKOoBble BOJHBL. CKOpOCTh
3ByKa. BricoTa, TeMOp ¥ rpOMKOCTH 3BYyKa. JX0. 3ByKOBOH pe3oHaHc. MHTepdepeHus 3ByKa.

NabopaTtopHble paboTsl

JlaboparopHast pabora Ne3 «MccienoBanue 3aBUCUMOCTH MEPHOJIA U YACTOTHI CBOOOIHBIX KOJIeOaHUM
MasiTHUKA OT JIJTMHBI €T0 HUTH

SJIEKTPOMATI'HUTHBIE SABJIEHUSA

DJIeKTPOMAarHuTHoe moJie (26 1)

OpnHOpOoHOE U HEOJTHOPOJIHOE MAarHUTHOe noJie. HampaBienue Toka ¥ HanpaBieHHE JTUHUN €ro MarHUTHOTO
nons. [IpaBuno O6ypaBunka. O6HapyxeHne MarHUTHOro nosis. [lpaBuiio neBoit pyku. MHAYKIMS MarHUTHOTO
noJisi. MarautHbll noTok. OnbiTel Mapanes. DnekTpomMarHuTHas MHAYKIUs. HampaBieHne MHAYKIMOHHOIO
toka. IIpaBuno Jlenma. fIBnenue camomnaykuuu. llepemenHslii TOK. I['eHeparop NEpEMEHHOrO TOKA.
[IpeoOpa3oBanus 3Heprum B 3IeKTporeHeparopax. Tpancdopmarop. Ilepenada smekTpuueckoil SHEPruu Ha
paccTosiHue. JJNEKTPOMAarHUTHOE TMOJ€. OJIEKTPOMAarHUTHBIE BOJHBL.  CKOPOCTH  PacHpOCTpPaHEHHUs
3JIEKTPOMArHUTHBIX BOJIH. BiMsiHUE 3EKTpOMAarHUTHBIX U3IyYeHHM Ha >KuBble opranu3mbl. KosneOaTenbHbIN
KOHTYp. [IlomyyeHue d7eKTpOMAarHUTHBIX  KosieOaHui. IIpUHIMOBI  paguoCBA3M M TEJIEBHJICHHS.
WNuTtepdepennus cBera. DnekTpoMaruutHas npupoja ceera. [Ipenomnenue cera. [lokasaTens npeaoMieHus.
Hucnepcust cera. L[Bera ten. Cnekrporpad u crekrpockorn. Tumbl ontudyeckux cnekTpoB. CreKTpaabHbIN
aHanu3. [lormomenue u ucnyckanue ceera atomamu. [IponcxoxieHne TMHENYaThIX CIIEKTPOB.

JabopaTtopHble paboTsl

JlaboparopHast pabota Ned «/3yuenue sIBJACHHS dJEKTPOMATHUTHON MHTYKITHI
JlabopaTtopHas padota Ne5 «HaG:mroieHre CIIONIHOTO U TMHEHYAThIX CIIEKTPOB MCITYCKaHUS

KBAHTOBBIE ABJIEHUSA

Crtpoenue atoma u aroMHOro siapa (19)



PannoakTMBHOCTh KaK CBUJAETENIBCTBO CIOXKHOIO CTPOEHHs aToMOB. Ainbga-, OeTa- M ramMma-u3iydyeHus.
OmnbiTel Pesepdopna. SAnepnas moxens aroma. PannoakTuBHBIE IpeBpamieHuss aTOMHBIX sjep. CoxpaHeHue
3apsIIOBOI0 M MAacCOBOI'O YMCEN IPH SACPHBIX peakiusax. MeToabl HaOMIOAEHHUS U PErHMCcTpaliy YacTHIl B
sanepHoit ¢pusuke. [IpoToHHO-HEWTpOHHAS MOAETH sAApa. DU3HUECKUI CMBICI 3apsAI0BOTO U MAaCCOBOTO YHMCEI.
N3otonsl. [IpaBuno cMemnenus it anbda- u Gera-pacnazna. DHEprusi CBA3M 4YacTull B saape. [lenenue suep
ypana. llemnas peakmusi. SlnepHas 2HepreTuka. OJKOJOTHYECKHE MPOOIEeMbl pabOThl  aTOMHBIX
anekTpoctanumi. Ilepuon mnomypacmaza. 3akOH paAMOAaKTHBHOIO pacnajga. BnusHue paavoaKkTHBHBIX
W3JIy4CHUI Ha )KMBBIE OPraHU3MBbl. TepMosaepHas peakius.

JabopaTtopHble paboTbl

JIaGoparopHas pabota Ne6 «M3mMepeHHe ecTeCTBEHHOTO painalliOHHOr0 (POHA 103UMETPOM)

JIaGoparopnas padota Ne7 «M3ydenue nenenus siapa aroMa ypana o ¢pororpagpuu TpeKkoB»

JIaGoparopHas pabora Ne8 «OueHka mepuoja mnoisiypacrnajga HaxOZIUXCS B BO3/AyXe MPOJIYKTOB
pacrnaja ra3a pajioHa»

JIaGoparopHas pab6ota Ne9 « MzydeHnue TpekoB 3apsKEHHBIX YacTHUIL IO TOTOBBIM (oTOrpadusiv»

SJIEMEHTbBI ACTPOHOMMU

Crtpoenue u 3Boionus Beenennoii (7 1)

CocraB, crpoenue u npoucxoxaeHue ConHeuHoil cuctemsl. [lnaHersl u Mmanble Tena CosiHEUHOM
cucremsl. CtpoeHue, usirydenue u 3poimonus Connna u 38e31. CtpoeHue u 3Boironus BeeneHHOM.

DopMbI U BUJBI KOHTPOJIS

8 KJacc
B Tom uncine
Paznen Tema
KOHTp. pad. | mal. pad.
1 TernnoBsie siBneHMs. MI3MeHeHHe arperaTHbIX COCTOSIHUN BeIecTBa 2 3
2 DNEeKTpUUECKUE SIBICHUS 1 5)
3 DNEeKTPOMArHUTHBIC SIBJICHHS 1 2
4 CBeTOBBIC SABJICHUS 1
Uroro 5 11
9 kiacc
B Tom uncne
Paznen Tema
KOHTp. pa0. | mab. pao.
1 3aKOHBI ABMKEHUS U B3aUMOJICHCTBHS TEN 2 2
2 MexaHnuyeckue Koie6aHus 1 BOJIHbBI. 3BYK 1 1
3 ONEKTPOMarHuTHOE I0JI€ 1 2
4 CtpoeHure aToMa U aTOMHOTO s/ipa. ATOMHAs SHEPTHUs 1 4
5 CtpoeHue 1 3BOJIIOLMS BCEICHHOU 1
Hroro 6 9




Temarnueckoe MIaHUPOBAHUE

8 Kimacc
Paznen Tema Koxr-s0
4acoB
1 TemnnoBele siBaeHus. MI3MeHeHne arperaTHbIX COCTOSHUI BelecTBa 28
2 DIEKTPUUYECKUE SIBICHUS 25
3 DNEeKTPOMArHUTHBIC SIBICHUS 6
4 CBeTOBBIC ABJICHUS 9
Hroro 68
9 kacc
Paznen Tema Kozr-s0
9acoB
1 3aKOHBI IBUKEHUS U B3aUMOJIEHCTBHUS TEIN 34
2 MexaHnueckue KojaeOaHus U BOJHBI. 3BYK 16
3 DJIEKTPOMAarHUTHOE T10JIe 26
4 CtpoeHre aToMa U aTOMHOTO siipa. ATOMHasi SHeprus 19
5 CTpoeHue U IBOJTIOIHUS BCETICHHOM 7
Hroro 68
IHoypouHoe miianupoBanue 8 Kiace
Ne \ Tema ypoka \ Jara
TenJioBbie siBJIeHUus1. U3MeHeHNe arperaTHbIX COCTOSIHUI BelecTBa 28 yacos
1 | Texuwuka Ge3omacHOCTH Ha ypokax ¢pusuku. .TermnoBoe aBmxenue. Temneparypa. 02.09
BHyTpeHHsIs dHEprus
2 | CnocoObl M13MEHEHHUs] BHYTPEHHEH SHepruu Telna 02.09
3 | Bunsl trerutonepenaun. TermionpoBoIHOCTh 07.09
4 | Kouekmms. U3nyuenue 09.09
5 | KomuecTBO TeIUIOTHL. Y IeabHAS TEIUIOEMKOCTE BEIECTBA 14.09
6 | Pacder koyi4uecTBa TEIIOTHI, HEOOXOUMOTO JIJIsl HArPEBaHUS TeJla W BBIICISIEMOTO 16.09
TEJIOM IIPH OXJIAXKACHUH.




7 | Pemenue 3anau. KonnuecTBo TEMIIOTHI. 21.09
8 | Pemenue 3amay. KoimuecTBO TEILUIOTHI. 23.09
9 | Tb.Jlaboparopuas pabota Ne 1 «CpaBHEHHE KOTUYECTB TEIUIOTHI IPH CMEIIICHUH BOJIBI 23.09
pa3HOW TeMIIEpaTyph»
10 | Pemenue 3amau.Bupl Tenonepenayu. 28.09
11 | Th.JIabopaTtopHas pabora Ne 2 «l3mepeHune yaelIpbHOM TeIIIOEMKOCTH TBEPIOTO TEJIa 30.09
12 | Dueprus TormMBa. 3aKOH COXPaHEHHUs U MPEBPAIIECHUS SHEPTUH B MEXaHUYECKUX U 05.10
TETUIOBBIX MTPOIECCaX.
13 | KonTponwsHas padora Ne 1 «TemioBbie siBIeHUs 07.10
14 | Pa3znuunble cocTosiHus BemlecTBa. IlnaBienue u oTBepieBaHne KPUCTAUIMYECKUX Tell 12.10
15 | YaenpHas Temiora IUiaBiIeHUS 14.10
16 | Pemenue 3amau. [InaBnenue u oTBepIeBaHuE. 19.10
17 | UcnapeHue u KOHACHCAIS 21.10
18 | Kunenwme. Y penpHas Temiora napoodpa3oBaHus 26.10
19 | PK. Pemenne 3anau .McnapeHue u KOHISHCAITHSI. 28.10
20 | Bnaxxnoctb Boznyxa. CriocoObl onpezeneHus BiaxkHocTH Bo3ayxa Th JlabopaTophas 09.11
pabota Ne 3 «M3mepeHne BIaKHOCTH BO3JIyXay.
21 | Pabota rasa u napa npu pacmiupenuu. JIBUrarenb BHYTPEHHETO CTOPaHHUs 11.11
22 | Iaposas Typ6una. KI1J] TemoBoro nurarens 16.11
23 | Pemenue 3aga4. Bnaxknocts Bo3ayxa. 18.11
24 | KontponbHast pabota Ne 2 «I3MeHEHHE arperaTHbIX COCTOSTHUM BEIIECTBA 23.11
JyleKTpHYecKHe sBJIeHus 24 yaca
25 | DnekTpusanus Ten. J[Ba pona 3apsioB 25.11
26 | Dnekrpockorn. [IpOBOIHUKY ¥ HEIPOBOJHUKH JICKTPUIECTBA 30.11
27 | DneKTpuYecKoe MmoJe. 02.12
28 | JlenmmocTs anekTpudeckoro 3apsaa CTpoeHue aToMOB 07.12
29 | OOBsiCHEHUE YTEKTPUUECKUX SIBJICHUH. 09.12
30 | DekTpuYecKui TOK. DICKTPHUECKHE IIETTH 14.12
31 | DnexTpuyecknii TOK B MeTtayuiax. JledcTBys diekTpruaeckoro Toka. Hampasienue Toka. 16.12
32 | O6o6maromuit ypok«nekrpuzanus ten. CTpoeHne aToMOB» 21.12
33 | Cuna Toka Amnepmetp. Usmepenue cuiel Toka. Th.Jlaboparopras padota Ne 4 «Coopka 23.12
DIIEKTPUYECKOMN 1IEMU ¥ U3MEPEHUE CHIIBI TOKA B €€ Pa3JIMYHBIX YUACTKax».
34 | DnekTpuyeckoe HanpsbkeHue. M3mepenne nanpsokenus. Th.Jlabopatopras padora Ne 5 11.01
«M3MepeHre HanpsOKEeHUs Ha Pa3TUYHBIX YUACTKaX dJEKTPHUUECKOH IS,
35 | DiekTpuYecKoe COMPOTHRICHUE TPOBOTHUKOB 13.01
36 | 3akon Oma . 13.01
37 | PacueT conmpoTHBICHUS MMPOBOTHUKA 18.01
38 | Peocratsl. Th.JIabopaTtopHbie paboTel Ne 6, Ne 7: «PerynmupoBanue cuiibl Toka peoctatomy. | 20.01
«OnpeneneHue CONPOTUBIICHH MPOBOIHUKA TPHU MTOMOIIH aMIIEPMETPa U BOIBTMETPA»
39 | TlocnemoBaTebHOE COSTMHEHHUE TPOBOTHUKOB 25.01
40 | IlapannenpbHOE COETMHEHUE MPOBOIHUKOB 27.01
41 | KontposbHas padota Ne3«Dnexrpuueckuii Tok. CoeTMHEHHE TPOBOJHUKOBY 01.02
42 | Pabora 3JeKTpUYEeCcKOro ToKa. 03.02
43 | MONTHOCTB AJIEKTPUIECKOTO TOKA 08.02
44 | Th.JJabopatopHas paborta Ne 8«3mepeHne MOLTHOCTH U pabOThI TOKA B JIEKTPUUECKON 10.02
Jamre»
45 | HarpeBaHue mpOBOTHUKOB AIEKTPHUECKUM TOKOM. KoHIeHCaTopio 15.02
46 | Jlamnbl HakanuBaHus. KopoTkoe 3ambikanue. IlpegoxpaHureny. 17.02
47 | Pemenue 3agay .PaboTa 1 MOIIIHOCTE TOKA. 24.02
48 | KontpospHas pabota Ne 4«PaboTa v MOITHOCTH IEKTPHUUECKOr0 TOKa» 01.03
49 | MarauTHOe niosie. MarHuTHOE TOoJIe MPSIMOTO TOKAa. MarHuTHBIC JIMHUH. 03.03




50 | MarHuTHOE moJie KaTyIIKH ¢ TOKOM. DnekrpomarauThl. Th.JJaboparopHas padora Ne 9 10.03
«COOpKa IEKTPOMAarHuTa U HCIBITAHUE €r0 ICHCTBUY.
51 | IIpuMeHeHHE HIIEKTPOMArHUTOB. 15.03
52 | IlocTosiHHble MarHuThl. MaruutHoe nosie 3emiu 17.03
53 | Dnekrpoasurarens. Th.JlabopaTtopHas padora Ne 10 «3ydeHune 51eKTpuIecKoro 22.03
JIBUTATENs IOCTOSIHHOTO TOKa
54 | O60o6maromui ypok «JIeKTPOMarHUTHBIE SIBICHUS 24.03
CaeroBble siBjIeHus 15 yacoB
55 | Ucrounnku cBera [IpssMonmHeliHOE paclipoCTpaHEHHUE CBETA 05.04
56 | Orpaxenue cBera. 3aKOHBI OTPAKCHUS 07.04
57 | Ilnockoe 3epkaio. 12.04
58 | Ilpenomienue cBera 14.04
59 | JIunzel. OnTuyeckas Cuiia JIMH3bL. 19.04
60 | M3o0pakeHus, faBacMble JIMH3AMH 21.04
61 | Pemenue 3amau .J300paxenus, 1aBaeMble IMH3aMHU 26.04
62 | Pemenue 3amau 28.04
63 | Th.JIaboparopras paborta Ne 11 «[lomyderne n300paxeHUI MPU TTOMOIIN JTHH3BD) 05.05
64 | Pemenue 3amau 12.05
65 | KorrponpHas pabora Ne 5 «CBETOBEIC SIBJICHUS. 17.05
66 | I[ToBropenue TermoBbIe sIBICHUS. 19.05
67 | IloBTOpeHHE SJIEKTPUYECKHE SBICHUS 24.05
68 | IloBTOpeHue. 24.05
KajennapHo reMmaTtuyeckoe miianHuposanue ¢usuka 9 kiace
Ne \ HaumeHoBaHus pa3aesioB/TeMbl YPOKOB Hara
3aKoHbI B3aUMO/IelCTBHSI M IBHKeHHsI TeJl (34 yaca)
1 BBoaHBIN MHCTpYKTaXX IO OXpaHe Tpyaa. MarepuanbHas Touka. Cucrema 01.09
oTyYera.
2 | llepememenue. Onpenenenne KOOPAMHATHI JBUKYIIETOCS Tela. 02.09
3 | lepemenienue npu npsiMOJIMHEHHOM paBHOYCKOPEHHOM JIBUKECHUH. 07.09
4 | I'padmueckoe npejcTaBieHUe JBHKEHUS. 08.09
5 | Pemenne 3agau no teme «I'paduueckoe npeacraBieHue ABUKEHUSY. 09.09
6 | PaBHOYCKOpEHHOE JBM)KEHHUE. Y CKOPEHHE. 14.09
7 | CKOpocCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOT0 JIBMKEHUs. [ paduk ckopocTu. 15.09
8 | llepemernieHne mpu paBHOYCKOPEHHOM JIBIDKECHUH. 16.09
9 | Pemenue 3a1au no teme «PaBHOYCKOpEHHOE IBHIKEHHEY. 21.09
[TepBUYHBII HHCTPYKTAX TI0 OXpaHe Tpyaa Ha pabodem mecte. JlabopaTopHas 22.09
10 | pabota Ne 1 «MccnenoBaHue paBHOYCKOPEHHOTO JIBUKEHUs 6€3 HaualbHON
CKOpPOCTHY
11 | OTHOCHTENIBHOCTD JIBUYKECHHUS. 23.09
12 | NeepumanpHble cucTeMbl oTdeTa. [lepBhiii 3akoH HeroToHAa. 28.09
13 | Bropoii 3axon HeroTOHA. 29.09
14 | Pemenwne 3ana4 no Teme «BTopoii 3akoH HeroToHaY. 30.09
15 | Tpernii 3akoH HproTOHA. 05.10
16 | Pemenue 3ama4u Ha 3axK0oHBI HproTOHA. 05.10
17 Kontponsnas padora Nel mo teme «IIpssMmonuHeiiHOE paBHOYCKOPEHHOE 06.10
JBIKeHue. 3akoHbl HproToHa.
18 | CoOonHOe majeHue. Y cKkopeHrne cBOOOAHOTO najieHns. HeBecoMocCTs. 12.10
19 | IlepBuuHBIi HHCTPYKTAX IO OXpaHe TpyJa Ha paboyem Mecte. JlabopaTtopHas 13.10
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pabota Ne 2 «I3Mepenne yckopeHus: CBOOOTHOTO MaICHUsD)

20 Pemenue 3amau mo reme «CBoOOHOE MMaieHne. Y CKOpEeHUE 14.10
CBOOOJTHOTO Ma/ICHUSI»
21 | 3akoH BcemupHOro TATOTEHUS. 19.10
22 | Pemienue 3a1a4 1o TeMe «3aKOH BCEMHUPHOTO TATOTCHHS. 20.10
23 | Yckopenue cBOOOTHOTO NMaJAeHHs Ha 3eMiIe U APYTMX HEOSCHBIX TeJax. 21.10
24 | llpsmonnHeWHOE U KPUBOJIIMHEHHOE IBUKEHUE. 26.10
25 | JIBmkeHwne Tena 1o OKpY>KHOCTH C TOCTOSTHHOM 110 MOAYJTFO CKOPOCTBIO. 27.10
26 | lckyccTBeHHbBIC CIYTHUKHA 3EMITH. 28.10
27 Pewenne 3anau o reme «JlBrukeHue Tena 1o OKpyKHOCTH C IIOCTOSIHHOM 110 09.11
MOJTYJTFO CKOPOCTBIO.
28 | Ummynbe Tena. UMIynbC CHITBI. 10.11
29 | 3aK0H COXpaHECHHS UMITYJIbCa Tea. 11.11
30 | PeakTuBHOE ABMKCHUE. 16.11
31 | Pemenue 3a1a4 no TeMe «3aKOH COXPAHEHHUs] UMITYJIbCA 17.11
32 | 3aKoH coXpaHEHHS YHEPTHUU. 18.11
33 | Pemenne 3a1a4 Ha 3aKOH COXpAaHEHHS YHEPTHUH. 23.11
34 | KonTtposapHas pabora Ne2 o teme «3aKOHBI COXPAHEHUS. 24.11
Mexann4yeckue Koj1e6aHusi M BOJHbI. 3BYK (16 4)
35 | Konebarensuoe asmxkenne. CBoOOIHBIE KOJIEOAHUS. 25.11
36 | BenmumHbl, XapakTepu3yONue K0JIeOaTeIbHOE IBUKCHHE. 30.11
[TepBUYHBII HHCTPYKTAX IO OXpaHe Tpyda Ha pabodem mecte. JlaboparopHas 01.12
37 | pabota Ne 3 «lMccnemoBanue 3aBHCUMOCTH IIEPHOIA U YACTOThI CBOOOHBIX
KOJICOAHWH HUTSHOTO MAsITHUKA OT €T0 JUTMHBD)
38 | 'apmoHmyeckue KojaeOaHusl. 02.12
39 | 3aryxaromme konebaHus. BeIHYXIeHHBIC KOJICOaHNS. 07.12
40 | Pe3onanc. 08.12
41 | Pacnpoctpanenue kosebanuii B cpezie. BosHel. 09.12
42 | lnunaa BosiHbL. CKOPOCTh pacpOCTpaHEHUs BOJIH. 14.12
43 | Pemenue 3aau no teme «/lnnHa BoaHbl. CKOPOCTh pacpOCTPAHEHUS BOJIHY. 15.12
44 | lcTouHUKH 3ByKa. 3BYKOBBIE KOJI€OaHUSI. 16.12
45 | BeicoTa, TeMOp U TPOMKOCTb 3BYKA. 21.12
46 | PacpoctpaHeHue 3ByKa. 3BYKOBBIC BOJIHEIL. 22.12
47 | OTtpaxxeHue 3ByKa. 3BYKOBOH pPEe30HAHC. 23.12
48 | UnatepdepeHnus 3ByKa. 11.01
49 | Pemenue 3amay mo reMe «MexaHUYECKHUE KOIeOaHNsI U BOJHEBI» 12.01
50 | KontponbHas pabora Ne3 o teme «MexaHndeckre KoseOaHus U BOJIHbBD 13.01
DJIeKTPOMArHUTHOe mnoJie (26 4)
51 | MaruauTtHOe noJe. 18.01
52 | HampaBiieHre TOKa W HampaBJIeHUE JIMHUI €r0 MAarHUTHOTO TOJISI. 19.01
53 OO0HapyxeHrne MarHUTHOTO TIOJISI 110 €T0 IEHCTBUIO Ha dJIEKTPUUECKHIA TOK. 20.01
ITpaBuiio neBOM pyKH.
54 | Pemienue 3aay Ha MpUMEHEHHE TPABUJI JICBOU M ITPABOM PYKH. 25.01
55 | MarauTHas UHIYKIIHSL. 26.01
56 | MarHuTHBIN IMOTOK. 27.01
57 | SIBneHue HIEKTPOMArHUTHOW WHAYKIIMH 01.02
58 [TepBUYHBII HHCTPYKTAX TI0 OXpaHe Tpyzaa Ha pabodem mecte. JlabopaTopHas 02.02
pabota Ne 4 «M3yueHue sIBICHUS YIEKTPOMArHUTHOW MHTYKITHI)
59 | Hampasiienne nnayknnonHoro Toka. [Ipasuio JleHma. 03.02
60 | SIBneHue caMOMHIYKITUU 08.02
61 | IlonmydeHue u nepeaaya nepeMeHHOro aeKkTpuyeckoro Toka. Tpancdopmarop. 09.02
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62 | Pemenne 3agau no teme «Tpancdopmarop» 10.02
63 | DIEKTPOMArHUTHOE TOJIEC. DIIEKTPOMArHUTHBIC BOJHBI. 15.02
64 | KonebarenpHblii KOHTYp. [lomyueHune 31eKTpOMarHuTHBIX KOJIeOaHHH. 15.02
65 | [IpuHIMIIBI paUOCBSI3H U TEICBUICHUS. 16.02
66 | DnekrpoMaruuTHas nmpupoja ceera. Mntepdepenmus ceera. 17.02
67 | Ilpenomnenue ceera. DU3NUECKHUI CMBICI MOKA3aTENs TPEIIOMIICHUSI. 24.02
68 | Ilpemomienue cera. 01.03
69 | Hucnepcus ceta. I|Bera Ten. Criekrporpad. 01.03
70 | Tunsl ciekTpoB. CIEKTpaIbHBIA aHAIU3. 02.03
71 [Tornouienue u ucnyckanue ceera aroMaMu. IIpoucxoxienue InHenYaTbIx 03.03

CIIEKTPOB.
79 [TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpyaa Ha pabouem mecte. JlabopaTopHas 09.03

pabora Ne 5 «HabiroeHre CIUIONTHOTO M JIMHEWYATOTO CIIEKTPOBY
73 | Pemenue 3a1a4y mo Teme « INEKTPOMArHUTHOE TIOJIEY. 10.03
74 | Pemenue 3a1a4 0 TeMe «DJIEKTPOMArHUTHOE TTOJIE. 15.03
75 | O600meHne U CUCTEMATU3AIMS 3HAHUN 110 TeME DJIEKTPOMArHUTHOE TTOJIe) 16.03
76 | KonTpoabHas padora Ne4 o Teme «IJIEKTPOMArHUTHOE TIOJICH 17.03

Crtpoenue atoma u aToMHOro siapa (19 v)

77 | PagmoaxtuBHOCTE. MOJEIN aTOMOB. 22.03
78 | PagmoakTHBHBIC IPEBPAILICHHS] ATOMHBIX SIJIEP. 23.03
79 | Pemenne 3aga4d no Teme «PaanoakTHBHBIC IPEBPALICHHUS ATOMHBIX SIIEPY. 24.03
80 | DkcnepuMEHTAIbHBIC METO bl MCCIICIOBAHMS YaCTHII. 05.04
81 | OTKphITHE IPOTOHA U HEUTPOHA. 06.04
82 | CocraB aTOMHOTO sijipa. SInepHbIC CHITBL 07.04
83 | Dueprus cBs3u. Jledext macc. 07.04
84 | Pemenwue 3ama4 o Teme «dHeprus cBs3u. Jledekt macey. 12.04
85 | Jlenenue sinep ypana. Llennas peakuusi. 13.04
86 SAnepnslii peaxtop. [IpeoOpazoBaHne BHYTpEHHENW SHEPTUU aTOMHBIX SiI€p B 18.04

AJIEKTPUUYECKYIO SHEPIHUIO.
87 | ATtomHas SHEpreTuKa. 19.04
88 | buonorudeckoe jaelicTBHE paauanui. 3aKOH paIMOaKTHBHOTO paciaja. 20.04
89 | Pemenue 3a1ay no Teme «3aKOH paIMOAKTUBHOTO pacmaaa. 21.04
90 | TepmosinepHas peaxiusi. 26.04
91 [TepBUYHBII HHCTPYKTAX MO OXpaHe Tpyaa Ha pabouem mecte. JlabopaTopHas 27.04

pabora Ne 6 «3mepeHne ecTeCTBEHHOTO PaIMallMOHHOTO (hOHA JOZUMETPOMY

[TepBUYHBII HHCTPYKTAX MO OXpaHe Tpyaa Ha pabouem mecte. JlabopaTopHas 28.04
92 | pabora Ne 7 «M3yueHne neneHus sapa ypaHa mo ¢pororpadusM roToBbIX

TPEKOBY»

[TepBUYHBII HHCTPYKTAX TI0 OXpaHe Tpyaa Ha pabodem mecte. JlabopaTopHas 04.05
93 | pabota Ne 8 «Ornenka nepruoia noaypacnaaa HaXoAUIUXCs B BO3yXe

IPOJYKTOB PAcIiajia ra3a paoHa

[TepBUYHBII HHCTPYKTAX 1O OXpaHe Tpyaa Ha pabouem mecte. JlabopaTopHas 05.05
94 | pabota Ne 9 «/3ydeHune TPEKOB 3apsHKSHHBIX YACTHI] IT0 TOTOBBIM

dororpadusm»
95 | KonrponbHas pabora Ne5 o teme «CTpoeHHe aToMa U aTOMHOTO siipay 11.05

Crpoenue u 3BoJonust Beesiennoi (7 1)

96 | Cocras, ctpoeHue u npoucxoxjaeHue CoTHEYHON CHCTEMBI. 12.05
97 | Bonpime uraneTsl COTHEYHON CHCTEMBI. 17.05
98 | Mansie Tena CoIHEYHON CUCTEMBI. 17.05
99 | Crpoenwue, nznydeHus u dBororus CoJTHIIA | 3BE3]T. 18.05
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100 | Ctpoenue u sBOMIONIS BeeneHHOI. 19.05
101 | Uroroas KoHTpOJBHAs paboTa 24.05
102 O06o01IeHne U crucTeMaTu3anus 3HaHui 3a Kype pusuku 7-9 kmaccos. "... U B 24.05

JaJAX MUPO3aaHbs, 1 HA 3emie Y HAaC - OJIHO: HepBOHa‘laﬂbHHﬁ Jlap IO3HAHbA.
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