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IlosicHuTEeILHAA 3aNMUCKA
Peanmuzamnust mporpaMMbl 00eCTICUHBACTCSI HOPMATUBHBIMH IOKYMEHTAMHU:

®denepanbHbiM 3ak0HOM OT 29.12.2012 rona Ne 273-D3 «O06 ob6pa3oBanuu B Poccuiickoit deneparumy;
OcHOBHO# 00pa30BaTEIBHON POTrpaMMOil OCHOBHOTO 0b1ero oopazosanus MbOY CII Ne6
DenepabHBIM TOCYIAPCTBEHHBIM CTAaHIAPTOM OCHOBHOTO 001iero oopasopanusi( mpukas MO u Hayku P® ot 17.12.2010 Ne1897);
[Iporpamma no usuke 8 knacc./Apropsl mporpamMmsel: E.M. I'yrauk, A.B. Ilepeiukun, M:Zlpoda, 2014
[Iporpammel hopMupoOBaHUs yHUBEpCANbHBIX yueOHbIX neiictBuit MBOVY CIII Ne 6
N3yyenue ¢pusuku B 8 Kiacce HANPaBJIEHO HA JOCTUKEHHUE CJIeYIOLIUX LeJieil U 3a1a4:

v/ O0CBOEHHE 3HAHWI O MEXAHMYECKUX SIBIICHUSIX, BEMMYNHAX, XaPAKTEPUIYIOIIUX TH ABJIECHHUS, 3aKOHAX, KOTOPHIM OHH MOAYHHSIOTCS, METO/IaX HAYYHOTO TIO3HAHUS
npUpoAbl 1 GOPMHUPOBAHKE HA ATOI OCHOBE MPEACTABICHUH 0 (PrU3NIEeCKOil KapTHHE MUPA;

v/ OBJAJICHUE YMCHHUSMH MTPOBOAUTE HAOIIOACHHUSI IPUPOIHBIX SBICHHH, ONUCHIBATH U 0000MIATh Pe3yIbTaThl HAOIIOICHHH, HCIIOIb30BaTh IPOCTHIE H3MEPUTEIIbHBIE
npuOOPbI U1 N3yUYeHUsT PU3NUECKUX SIBICHUH, TPEACTABIIATh PE3ybTaThl HAOIIOAESHUH WM U3MEPEHUH ¢ IOMOLIBIO Ta0JMLl, rpa)MKOB U BBIBIATH Ha 9TOH OCHOBE
SMIUPHUYECKHE 3aKOHOMEPHOCTH, IPUMEHSTH MTOTyYCHHBIE 3HAHUS J1s1 OOBSICHEHHS Pa3HOOOPA3HBIX MPUPOAHBIX SIBICHUN U MPOIECCOB, TPUHIIUTIOB ACUCTBUS
BOKHEHIINX TEXHHYECKUX YCTPOUCTB, AJIl pelieHusT GU3NUECKUX 3a/1aY;

v/ pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, WHTEJUIEKTYAbHBIX W TBOPYECKHX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH B MPUOOPETEHWH HOBBIX 3HAHMWIA, TPH PEIICHHUH
(u3nUecKkrX 33724 U BBITOJTHEHUH SKCIIEPUMEHTABHBIX UCCIIEIOBAHU € HCIIOB30BaHUEM WHPOPMAITHOHHBIX TEXHOIOTHH;

v/ BOCIHTaHUE YOEKICHHOCTH B BO3MOXKHOCTH TIO3HAHHS 32KOHOB MPUPOJIBI, B HEOOXOJMMOCTH Pa3yMHOIO MCIIOJIb30BaHUs JOCTHXKECHUH HAYKH U TEXHOJIOTHH st
JaJbHEHIIEero Pa3BUTHs YeJIOBEUECKOTO 00IIECTBa, yBaXXEHUSI K TBOPLIAM HAyKH U TEXHUKH, OTHOLICHUS K PU3HMKE KaK K JJIEMEHTY OOILEUEI0BEYECKON KyJIbTYPBbI;

v/ HCIOJB30BaHKE TIOTYyYCHHBIX 3HAHUIM U YMEHHIA TS PEIIeHHs] IPAKTHYECKHX 3a/[a4 MOBCEIHEBHON JKM3HH, 0OeCIeUueHHsI OE30aCHOCTH CBO# KU3HHU, PAIIMOHAIBHOTO
HCIIOJIb30BaHMs U OXpaHbl OKPYXKAIOIIEeH CpeIbl.

ANENENENEN

OO0mas xapakTepuCcTHKA y4e0HOro mpeaMera

Ou3nka Kak Hayka o Hambojee OOIMMX 3aKOHAX IMPUPOABI, BHICTYINAsh B KayecTBE Y4eOHOTO MpeaMeTa B IIKOJE , BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUU 00
okpyxkatomeM mupe. OHa packpbIBacT poJib HAYKH B HKOHOMHYECKOM M KYJIBTYPHOM DPa3BHUTHHU OOIIECTBA, CIOCOOCTBYET (DOPMHPOBAHHIO COBPEMEHHOTO HAayYHOTO
MupoBo33peHus. st pemreHus 3amad pOPMHUPOBAHHS OCHOB HAyYHOTO MHPOBO33PEHUS, PA3BUTHS HHTEIUIEKTYyaJbHBIX CIOCOOHOCTEH W TO3HABATEILHBIX WHTEPECOB
IIKOJIbHUKOB B IIPOICCCE U3YUCHUA (1)I/ISI/IKI/I OCHOBHOC€ BHUMAHUEC CJIICAYCT YACIATH HE MEp€aadye CyMMbI I'OTOBBIX 3HaHPII7[, a 3HaKOMCTBY C METOJaMH HAy4YHOT'O IMO3HAHUA
OKpY’KaloIllero MUpa, MOCTAHOBKE MpoOiIeMy TpeOyIOMUX OT YJalluXcsl CaMOCTOSTEIbHOHN JEATeNILHOCTH M0 WX paspenicHrio. O3HaKOMIJICHHE MIKOJIBHUKOB C METOJaMu
HAY4YHOTO MTO3HAHWUS MPEATIOIaraeTCs MPOBOANTD IIPH U3YYCHHUH BCEX Pa3/ieloB (PU3HMKH, a HE TOJIHKO NPU M3YUYEHUH CIIeNHAIbHOTO pa3aena «Pu3uka u (Gu3ndecKue MeToIbl
W3YYEHUS TIPUPOIBD .

FYMaHI/ITapHBIe 3HAYCHUA (1)I/I3I/IKI/I KaK COCTaBHOM YacCTH O6HICI‘O O6paSOBaHI/ISI COCTOUT B TOM YTO OHA BOOPYXKACT MIKOJbHUKA HAYYHBIM METOAOM IMO3HAHUS, ITO3BOJIAIOIIUM
NOJy4aTh OObEKTUBHBIC 3HAHUS 00 OKpY)KatolieM MUpe. 3HaHUS PU3MUECKUX 3aKOHOB HEOOXOANMO IS U3YyUCHUS! XUMHUH , OMOJIOTHH, PU3NIECKOI reorpauu, TEXHOJIOTHH,
OBbX.

Kypc ¢usnkn B npuMepHOii mporpaMme OCHOBHOTO OOIIEr0 00pa3oBaHUs CTPYKTYPHPYETCSl HA OCHOBE PACCMOTPEHHUSI pa3IMIHbIX (JOPM JIBHXKCHHUSI MATEPHUH B MOPSAKE X
YCIIOKHCHHUA | MEXAaHHYCCKHUC ABJICHUA, TCIUIOBBIC ABJICHUA, J3JICKTPOMArHUTHBLIC SABJICHHWSA, KBAHTOBBIC SABJICHUSA. duspka B OCHOBHOM IIIKOJIE n3y4yacTCsa Ha YPOBHC
paccMOTpeHus sIBIICHUI TPUPOJIBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PU3UKHU U IPUMEHEHHEM 3TUX 3aKOHOB B TEXHUKE M TOBCEAHEBHOMN JKU3HU.

MecTto npegmera B 0a3MCHOM Y4eOHOM ILIaHe.
CornacHo yueObHomy wiany MBOY CII Ne6 Ha uzydenue Ghu3nku OTBOAUTCS 2 4 B Heaeo (68 4acoB 3a rof).
Pabouas nporpamma npeaycMaTpuBaeT BBIIOJIHEHHE IPAKTHUECKON yacTh Kypcea: 12 nabopaTopHsix padoT, 6 KOHTPOJIBHBIX PadoOT.
Pe3ysbTaThl OCBOEHHS Kypca
[Iporpamma mo3BoIsET JOOUBATHLCS CIEAYIONINX PE3YIBTATOB OCBOCHHUS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHusI.
Juunocmmnoie:



y yuawuxcs 6yoym cgpopmuposamsl:

OTBETCTBEHHOE OTHOIIICHUE K YYCHHUIO; TOTOBHOCTh M CITOCOOHOCTh O0YJAIOIINXCS K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUHU K O0YUCHUIO U TO3HAHHUIO;
YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIM B YCTHOW M NMHChMEHHOW peyH, MOHUMATh CMBICI TIOCTaBJICHHON 3a/lauM, BRICTPAUBATh apryMEHTAIIHIO, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMED;

OCHOBBI SKOJIOTUYECKON KYJIbTYPhI; TIOHUMAaHUE IICHHOCTH 3JJ0POBOTO 00pasa *KHU3HHU;

(hopMupoBaHUE CIIOCOOHOCTH K SMOIIMOHATBHOMY BOCTIPUATHIO (PH3UYECKHX 33/1a4, PEIISHUH, pacCyKIeHHI;

YMEHHE KOHTPOJIMPOBATH MPOIIECC U Pe3yNIbTaT YIeOHO! AesITeTFHOCTH;

V yuawuxcs mo2ym Ovims chopMuposaHul:

KOMMYHHKAaTUBHass KOMIIETEHTHOCTh B OOIICHUH U COTPYIHHUYECTBE CO CBEPCTHHKAMH B 00pa30BaTeNbHOH, yueOHO-MCCIEA0BATEIbCKOM, TBOPUECKOW M APYIHX BHIAX
JeSITEeIbHOCTH;

KPUTUYHOCTh MBIIILICHHUS, yMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKAa3bIBaHHS, OTJINYATh TUIIOTE3Y OT (paKTa;

KpEaTUBHOCTh MBIIIJIEHHSI, THUIIMATUBbI, HAXOAYUBOCTH, AKTUBHOCTH NPH PEIICHUU 3ajad.

Memanpeomemnuie:

peryjisiTUBHBIE
yuawuecs Hay4amcs:

(hopMyJIMpOBaTh M YACPKUBATh YUEOHYIO 3a7a4y;

BBIOWpATh NEVCTBHSA B COOTBETCTBHH C TIOCTABJICHHOW 3a/ja4uell U YCIOBUSIMU €€ peaTn3alliy;

IUTAHUPOBATH ITYTH AOCTHKEHUS 1IeJIel, 0OCO3HAHHO BBIOMPATh Hanbouee 3(h(eKTUBHEBIE CIIOCOOBI PElIeHUs YUeOHBIX U MMO3HABATEIbHBIX 33/1a4;

IIPEABUACTh YPOBEHb YCBOCHUS 3HAHUN, €T0 BPEMEHHBIX XapaKTEPUCTHK;

COCTaBJIATH IUIAH W IOCIICIOBATCILHOCTE ACHCTBHUH;

OCYIIECTBIATH KOHTPOJB 10 00pa3ily ¥ BHOCUTh HEOOXOAUMbIE KOPPEKTHBEI,

a/IeKBaTHO OLIEHUBATH MPABIILHOCTD WM OMIMOOYHOCTH BBHITIOJTHEHUS Y9eOHOM 3a1aul, e€ 0OBEKTHBHYIO TPYIHOCTh H COOCTBEHHBIE BO3ZMOXKHOCTH €€ PEeLICHNSI.

yuawuecs nojaydam 603MONCHOCHIb HAYHYUMbCAL!

OTIPEJIENIATH MMOCIIEIOBATEILHOCTh MMPOMEKYTOUYHBIX TIeTIe U COOTBETCTBYIONIMX UM JICHCTBHI C y4ETOM KOHEUHOTO Pe3ybTara;
NpEeIBUIETH BO3MOXXHOCTH ITOIy4YE€HUA KOHKPETHOI'O Pe3yiIbTaTa IIpH pELIeHNH 3a1a4;

OCYIIECTBIATh KOHCTATUPYIOMINH M IPOTHO3UPYIOMINH KOHTPOJIb [0 PE3YNbTaTy M MO CIIOCO0Y NIeHCTBUS;

BBIJICNIATH U (POPMYJIUPOBATH TO, YTO YCBOCHO, OMPEICISITh KAYECTBO U YPOBEHb YCBOCHUS;

KOHIIEHTPUPOBATH BOJIFO JUIsl IPEOJIOTICHUS HHTEIUIEKTYANbHBIX 3aTPYAHEHUN U (PU3MYECKHUX MPETISTCTBHU.

IIpeomemmnunie:

yuawuecs naydamcs.

CaMOCTOSITEIBHO BBLACIATH U (POPMYIMPOBATh [T03HABATENBHYIO 1IETIb;

UCIIOJIb30BaTh OOIINE MPUEMBI PEIICHUS 3a1a1;

MPUMEHSATH NPaBUJIa U NOJIB30BAThCSI HHCTPYKIUSAMHU U OCBOEHHBIMU 3aKOHOMEPHOCTSIMH;

OCYILECTBIIATh CMBICIIOBOE YTCHUE;

CO3/1aBaTh, IPUMEHSTH U PE0OPA30BBIBATH 3HAKOBO-CUMBOJINYECKIE CPEJICTBA, MOJIETH U CXEMBI [l peIIeHUs 3a/1a4;

HAXOJIUTh B PA3UYHBIX HCTOYHUKAX WHPOPMAIHIO, HEOOXOUMYIO JIJIsl pEIICHHUsT MATEeMaTHUECKHUX MPOOJIEM, U TIPENICTABIIATH €€ B MOHITHOW (opMe; MPUHUMATH PEIlieHIE B
YCIIOBUSX HETIOJIHOW M U30BITOYHOM, TOYHOM U BEPOATHOCTHOM MH(pOPMaLIUH;

yuawuecst noayuant 603MONCHOCNb HAYYUMbCA.

yCTaHABJIMBATh IPUUNHHO-CIICJICTBEHHBIEC CBSI3U; CTPOUTH JIOTHIECKUE PACCYKACHUS, YMO3AKIIOUEHUS (MHIYKTUBHBIE, ICTyKTUBHBIC U 110 aHAJIOTHH) U BEIBOIBI;
(opMupoBaTh y4eOHYO H OOIIEMONB30BATEILCKYI0 KOMIIETEHTHOCTH B OO0JIACTH UCHOJIB30BaHHUA HH(DOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruit (MKT-
KOMIIETEHTHOCTH);

BUJETH (PU3MUECKyIO 33/1a4y B APYTUX JUCIUIUINHAX, B OKPYKAIOIIEH )KU3HM;

BBIIBUTaTh TUTIOTE3bI IPH PEIICHNHN YIEOHBIX 33/1a4 ¥ MOHUMAaTh HEOOXOAUMOCTh UX MTPOBEPKH;



¢ [UIAHUPOBATH M OCYILECTBILATH ACATEIbHOCTh, HAPABICHHYIO HA PEIICHHUE 3a7ay UCCIIEI0BAaTEILCKOIO XapakTepa;
¢ BbIOMpaTh HauboJee paunoHANbHBIC M AP GEKTHBHBIE CIIOCOOBI PEILICHHS 33134,
e HMHTEPHPeTUpOBaTh HH(OPMALNH (CTPYKTYpPHPOBATh, IEPEBOANTH CIUIOMIHON TEKCT B TaOJIHILY, IPE3EHTOBATh MOTYUSHHYIO HH(POPMAIHIO, B TOM yHcie ¢ nomorsio MKT);
e OIICHWBATh HH(POPMAITHIO (KpUTHIECCKAS OIICHKA, OIIEHKA TOCTOBEPHOCTH);
¢ yCTaHAaBIUBATH NPUYNHHO-CIICIICTBCHHBIC CBS3H, BRICTPAUBATh PACCYXKICHHsI, 0000ICHHSI.
KOMMYHHKATHBHbIE
yuawjuecs Hayuamcs:
¢ OpraHu30BHIBaTh y4yeOHOE COTPYJHHYECTBO U COBMECTHYIO ACATENLHOCTD C YUUTEIIEM M CBEPCTHUKAMU: OTPENEIIATh LIeIH, PACTIPEAENATh (YHKLIUHN U POJIU YYACTHUKOB,
¢ B3aMMOJEHCTBOBATH M HAXOJUTH OOIIUE CHOCOOBI paboThl, padoTaTh B IpyIIe: HAXOAUTH 00IIee pelIeHNe U pa3peliaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIHMN U
y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; (OPMYITHPOBATh, APTYMEHTHPOBATh  OTCTAaUBATh CBOE MHEHHE;
¢ POTHO3MPOBATH BOBHUKHOBEHHE KOH(IMKTOB NPU HAINYHUHU PAa3HBIX TOUYEK 3PEHHUS;
e pa3pemiaTh KOHQJIUKTH Ha OCHOBE y4EéTa HHTEPECOB U MO3UINH BCEX YUACTHUKOB;
e KOOPAWHHUPOBATH M IPHHUMATH PA3IMYHbIC TIO3UIUH BO B3aNMO/ICHCTBHY;
e apPryMEHTHPOBATH CBOIO TO3UIUIO U KOOPIUHHUPOBATH €€ ¢ TO3UIUSAMHU MTAapTHEPOB B COTPYTHUIECTBE IPH BHIPAOOTKE OOIIETO PEIICHNSI B COBMECTHOM JAESATEIBHOCTH.

CoaepsxaHnue NporpaMMsl y4e0HOro npeaMera.

TemoBble aBJjeHus (13 yacoB)

Teroroe napwkenue. Tepmomerp. CBA3b TeMIEpPaTyphl CO CPEIHEH CKOPOCTBIO IBMKEHHUS €ro MOJIeKyl. BHyTpenHss sHeprus. J[Ba cmoco0a M3MEHEHUs BHYTpPEHHEH
SHEpruu: Teronepenada u padora. Buasl Temnonepenayn. KonrmuecTBo TemnoTel. Y aenbHas TEMJIOEMKOCTh BEIIECTBA. Y IeNbHAs TEIUIOTa CrOPAaHUs TOIUTUBA. 3aKOH COXPaHEHHUs
SHEPTYH B MEXAHWYECKUX U TEIUIOBBIX MPOIECCax.

Lemoncmpayuu.

W3meHenune sHepruu Teja npu coBepiieHur padotel. KonBekimst B sxuakoctu. Temnonepenava nyrem uzinydeHus. CpaBHEHHE yIENbHBIX TEINIOEMKOCTEH Pa3InHBIX BEIIECTB.

JlabopamopHvle pabomul u onvimol.

CpaBHEHME KOIMYECTB TEIUIOTHI IPH CMEIIMBAHUU BOJBI Pa3HOM TeMIieparypsbl. Mi3MepeHue yienbHON TENI0EMKOCTH TBEPIOTO Tea.

H3meHeHue arperaTHbIX cOCTOSSHMIA BemecTBa. 11 yacos

ArperaTHble COCTOAHUS BellecTBa. [InaBneHne u orBepAeBaHue Ted. Temmeparypa IUIaBieHHUs. YienbHas TeuloTa IuiaBieHus. Mcnapenne n koHneHcanus. HacwlmeHHBIH
nap. OTHOCUTENbHAS BIAXXHOCTh BO3lMyxa U ee u3Mmepenue. llcuxpomerp. Kunenue. 3aBucumMocTh TeMIeparypbl KUICHUS OT JaBJICHHS. YJieJbHAs TEIUIOTa HMapooOpa3oBaHMA.
OOBsicHEeHHE W3MEHEHUSI arperaTHbIX COCTOSHHM Ha OCHOBE MOJICKYJISIPHO-KMHETHUECKUX TMpencTaBicHuil. [IpeoOpa3oBaHusi dHEPrMU B TEIUIOBBIX JIBUTaTeNsX. [IBUrareib
BHyTpeHHero cropanust. [laposas Typouna. XonogunsHuk. KI1JI TemmoBoro qeuraress. JKoJIOrHYecKUe MpoOIeMbl UCTIONB30BaHHS TETIOBBIX MAIIHH.

Lemoncmpayuu.

SABnenne ucnapenus. KuneHue BoAbl. 3aBUCHUMOCTb TEMIIEpAaTypbl KWIIEHUS OT JaBieHMs. [lnaBieHnMe M KpUCTaUIM3alKs BELIECTB. V3MepeHue BIAKHOCTH BO3AyXa
IICUXPOMETPOM.

JJleKTpUYecKHe sBJIeHHA. 27 4acoB

Onexkrpuzauus Ten. [IBa pona snekTpuyuecKux 3apsaoB. [[poBoaHNKH, HEMPOBOAHUKY (IMAIEKTPUKHM) U NOITYIPOBOAHUKHN. B3anmopaeicTBre 3apspKeHHBIX Tell. DIEKTPUIEcKoe

noJie. 3aKOH COXPAaHEHHUS AIIEKTPHUUECKOTro 3apsaaa. JlemuMocTh 3eKTprIecKoro 3apsaaa. OnekTpoH. CTpoeHre aTOMOB.
OneKTpuyecKuil TOK. |'anbBaHNYEeCKUE PIEMEHTHI U aKKyMYJISITOPHI. JIeHCTBHS 2IeKTprudecKoro Toka. HampaBieHne aIeKTpUdecKoro Toka. DIEeKTpUYecKas Menb. DIeKTPUIeCKHH
TOK B MeTayutax. HocuTenu sneKkTpuyeckoro Toka B IOJMYNPOBOJHHMKAX, razax M asekrponutax. llomynpoBonHukoBbie mpuOopbl. Cria Toka. AMmepMmerp. DJIEKTpHYECKOoe
HanpsbkeHue. BoabTMmeTp. OnekTpuueckoe compoTuBieHue. 3akoH Owma s ydacTKa JJIEKTPUYECKOW IeNH. YJENbHOE JIIEKTPHYECKOE COMpOTUBJIEHHE. PeocTatsl.
ITocnenoBarenpHOE U NAapaJIENBHOE COSIUHEHHSI IPOBOIHUKOB.

Paborta u mMomHOCTh TOKa. KonmmuecTBo TEmyioTHl, BBIAEISEMOE MPOBOJAHMKOM C TOKOM. Jlamma HakanuBaHHs. DJIEKTPUUYECKHE HarpeBaTebHbIE MPUOOPHL. DIEKTPHUUECKHUH
cuetuuk. Pacuer snexTposHepruu, norpedisemoit anekrponpudopom. Koporkoe 3ambikanue. [lnaBkue npenoxpaHuTeny.

Jlemoncmpayuu.



OnexTtpusanus Tein. J[Ba poaa anekTpudeckux 3apsnoB. [IpOBOAHUKY U U30JIATOPEL. DIEKTpU3aLKs Yepe3 BIUIHUE. [lepeHoC aIeKTprUecKoro 3aps/ia ¢ OAHOTO Tela Ha APYToe.
Hcrounukn noctossHHOro Toka. CocTaBiIeHHE IIEKTPUUECKOM LIEMH.

Jlabopamopnvie pabomui.

COopka AIIeKTpUYEecKOil IeMH W W3MEpPEeHHe CHIIBI TOKa B €€ PAa3JIMYHBIX ydacTKaX. M3MepeHne HampspKeHHs Ha pa3iMdHBIX YYacTKax dJeKTpUYecKol memu. PerymmpoBanwme
CHJIBI TOKa peocTaToM. M3MepeHre cCOnpoTHUBIICHHUS MPOBOJHIKA TIPH MOMOILM aMIlepMeTpa U BoJIbTMeTpa. Mi3amepeHne paboThl 1 MOLTHOCTH 3JIEKTPUUECKOTO TOKA B JIaMIIe.

DJIeKTPOMATHUTHBIE SIBJIEHHS. 8 YacoB

MarauTtHoe 1oJie TOKa. DIeKTPOMarHuTHl M uX npuMenenue. [loctosaapie MarauTel. MarauTHoe noiie 3emin. MarautHeie Oypu. JlelicTBIe MarHUTHOTO TOJIST HA TIPOBOIHUK
C TOKOM. DJIeKTpOABUTATENb. JIMHAMUK 1 MUKPOQOH.

Jemoncmpayuu.

[IpunaIIMT KecTBUS MUKPO(OHA U TPOMKOTOBOPHTEIIS.

JlabopamopHvie pabomul.

COopKa 3IeKTpOMarHuTa U MCIbITAaHUE €0 B ACUCTBHUHU. M3ydeHne IIeKTPUIeCKOro JBUraTessi MOCTOSHHOTO TOKA.

CaeToBbIe siBJIeHUS § YacoB

Ucrounuku cBera. IIpsamonuHeiiHoe pacrpocTpaHEHUE CBETa B ONHOPOIHOM cpene. OTpaxkeHue cBeTa. 3akoH orpaxeHus. Ilnockoe 3epkano. [Ipenomnenue ceera. JluH3a.
®DokycHOE pacCTOsSHIE U ONTHYecKas cuia JTUH3bL. [locTpoenue nzobpaxenuit B 1uH3ax. ['1a3 kak ontudeckas cucrtema. JJeextsl 3peHus. Ontuueckue mpuOopshI.

Jlemoncmpayuu.

Ucrtounnku ceta. [IpsmonuHeiHOe pactipocTpaHeHe cBeTa. 3aKOH OTpakeHus cBeTa. M3o00pakeHue B miockoMm 3epkaie. [Ipenomienue ceera. Xof dydei B cOOMparonei u
pacceuBaroliei nH3ax. [lonydenue n300pakeHui ¢ TOMOINBIO JIuH3. [IpUHIUIT AeHCTBUS MPOCKIIMOHHOTO anmnapara. Moenb riasa.

JlabopamopHvle pabomul.

[omyuenue n300paXKeHMIA TTPH TOMOIIH JTHH3BL.

TemaTuueckoe IJIAHUPOBAHUE

Ne n/mt HaunmeHnoBanue paszaena KonuvecTBo vacos KonTtponbHbIe paboThI JlaboparopHblie paboThI
pOrpaMMBbI

1 TenmoBsIe SABICHUS 14

2 Uzmenenne arperaTHbIX 11
COCTOSIHMM BEILIECTBA

3 DIIEKTPUYECKUE SBIICHUS 25

4 ONEeKTPOMarHuTHBIE SIBICHUS 6

5 CBeTOBBIC SIBIICHUS 10

6 O06o061marolee MOBTOPSHHE 2
BCETO 68 6 12

Kaneﬂnapﬂo-TeMaaneCRoe IJVIAHUPOBAaHHUE

Ne Tema Koun- Tun OCHOBHBIE BUIBI [Inanupyemble JoM. 3amanue Hara
ypoKa BO ypoKa JESATEIBHOCTU pe3ynbTaThl MPOBEACHUS
4yaco OCBOCHHUS

B MaTepHana




IInan | Pakr
TenJioBble siBJIEHUSA 14
1/1 TemmoBoe ABMKEHUE. 1 VYpok Becena, 3HATh/IIOHUMATh CMBIC]T (PU3MYCCKUX BETUYULH: Uzyuuts§l, 02.09
Temmnepatypa. BBonHbIi u3y4yeHus: | (ppoHTaIbHAsS «TeMIIeparypay, «CpeaHsisi CKOPOCTb TETIOBOTO OTBETHUTH Ha
uHcTpykTax no Th. HOBOTO pabota, pabota | IBM)KEHUS»; CMBICI MIOHSTHUS «TEIUIOBOE PABHOBECHE» | BOIIPOCHI.
MaTepuan | ¢ yueOHHKOM
a
2/2 BuyTpennss sneprus. 1 Ypok becena, 3HaTh/IOHMUMATh CMBICT (DU3NYECKUX BEIUYHH: N3yunts§?2, 07.09
u3ydyeHus | (GpoHTaIbHASL «BHYTPEHHSS SHEPTHSD» OTBETHUTH Ha
HOBOTO pabora, pabota BOITPOCHI .
Marepuai | ¢ y4eOHHKOM
a
3/3 Crtoco0b! U3MEHEHHS 1 Ypok 3HATH/TIOHUMATh CMBICHT (PHU3MYECKUX BEITUIHH: Nzyunts§3, 09.09
BHYTpPEHHEH SHEPIUH. U3Y4YeHHs | DBpUCTHYECKAs | «paboTay, «TeIuionepenradar OTBETHUTH Ha
HOBOT'O Oecena, BOTIPOCHI.
Marepuan | COCTaBJICHHE BemmoaHnTh
a OIOPHOTO 3amanue 1.
KOHCIIEKTa
4/4 TennonpoBOHOCTE. 1 Ypok OBpHcTHYECKasi | YMETh ONUCHIBATH U OOBSCHSTD SIBICHUE Nzyuntn§4, 14.09
u3ydeHus | Oecerna, TETIONPOBOTHOCTH, PUBOANUTH IPUMEPHI OTBETHUTH Ha
HOBOTO UCCIIeIOBaTeNb | TPAKTUYECKOTO UCTIONIF30BAHHS MaTEPHAIIOB C BOITPOCHI.
MaTtepuai | ckas paboTa IJIOXOW U XOPOLIEH TEIJIONPOBOIHOCTHIO Pemuth
a ymp.1(ycTHO).
5/5 Konseknus. M3nydenne. 1 VYpok OBpHCTHYECKasl | YMETh ONUCHIBATh U OOBSACHSTH sIBJIEHHE KOHBeKIMU | M3yunTh§S,6, 20.09
u3yuenus: | Oecena, Y M3ITy4YEHHUs, TTPUBOJIUTH IPUMEPHI KOHBEKTHBHBIX OTBETUTD Ha
HOBOTO WCCIIEIOBATENb | JBWKEHHM BO3/IyXa U )KUAKOCTH B IPUPOJIE U BOTIPOCHI.
Mmarepuai | ckas padbora TEXHHKE Pemurs
a ynp.2,3(yCTHO).
6/6 [Ipumeps! Teruionepenadu 1 Kombunu | ®poHTansHas U | YMETh ONpeaensiTh, KakuMu criocobamu nporicxoaut | [Tosroputs §1- | 21.09
B TIPUPO/IC M TEXHUKE. pPOBaHHBI | MHAMBUAYallbH | TEIUIONEpe/iadya B Pa3InYHbIX CIydasX; 6. N3yunts
Bxonanoii cpes 3HaHUil. i ypox as pabora 00BSICHATH/IpeAaraTb CIOCOOb! 3aIUTHI OT MaTepHuan
MEePeOXJIAKICHUS U TIEPErPeBaHus B IPUPOJIC U ctp.178-180.
TEXHUKE
717 KonnuectBo TEIUIOTHI. 1 Kombunu | ®@ponTtanbHas 3HATh ONPEAETIEHNS] «KOJIUYECTBO TEILIOTHI», N3yunts§7, 27.09
Ennanuest KOJINYECTBa poBaHHBI | pabora, €AMHUIIBI H3MEpeHus, HopMyiy OTBETHUTH Ha
TEIUIOTHI. H ypOK - | BBHINOJIHEHHE BOIIPOCHI.
Jlabopamopnasn NpakTUKy | JaboparopHon
pabomaiNel M paboThI o
«HccnenoBanue HUHCTPYKLUH

U3MCHCHHUA CO BPEMCHEM




TEMIIEPATYPHI

OCTBIBAIOIIEH BOJIBI».
Huctpykrax no Th
8/8 VY ienbHast TETUIOEMKOCTb. KomOunu | @ponrtanbHas | 3HATH/TIOHUMATh CMBICI TIOHSTHUS «yJeIbHAs Nzyuntn§8.9, 28.09
Pacuer konnyectBa poBaHHBI | pabora. TEIIOEMKOCTB)»; YMETh PACCUUTHIBATH KOJTHMYECTBO OTBETUTD Ha
TEIUIOTHI, HEOOXOAMMOTO i ypox Pabota C | TEIJIOTHI, OTJIOLIAEMOE HITH BBIIENAEMOE IPH BOTIPOCHI.
JUISl HATPEBaHMS Tella WITH yUeOHUKOM W3MEHEHUH TEMIIepaTyphl Tena Pennth
BBIZCIISIEMOT'O UM TIPH yrp.4(1,2).
OXJIXKICHHH.
9/9 Jlabopamopnas paboma VYpok - | ®poHTanbHas | YMETh UCIOIb30BaTh H3MEPUTEIbHBIC MPUOOPH! s | Pemmth nanueie | 1,10
No2 «CpaBHeHHE MPaKkTUKy | paboTa, pacdeTa KOJUYIECTBA TEIUIOTHI, IPEICTABIIATE 2 3a7a4m.
KOJIMYECTB TEIUIOTHI TPH M BBITIOJTHEHHE pe3yJIbTaThl K3MEPEHHH B BUJIC TAOJIHUII U JIeNIaTh
CMEIIMBAHUH BOJIBI nabopaTopHOl | BBIBOJIBI
pasHoOl TeMIepaTypb». paboThI no
Nuctpykrax no Th WHCTPYKIUHU
10/10 | Pemienue 3ama4 Ha pacyer Ypok ®ponHTanbHas YMeTh peniath 3a7aud Ha KOJMYECTBO TEIUIOTHI [ToBTOPUTH 4.10
KOJINYECTBA TEIJIOTHI, npuMeHe | pabora. §8.,9. Peruth
HE00XOMMOTO /ISt HUS Pabora c yrp.4(3).
HarpeBaHus Tea WIn 3HAHUN W | yYCOHHKOM,
BBIJICTSIEMOTO UM TIPU YMEHU peleHne 3a1a4
OXJIKICHUN
11/11 | Jlab6opamopnas paboma Ypoxk - | ®poHTanbHas | YMeTb MCHONB30BaTh U3MEPUTEIbHBIE IPUOOPHI g | Pemuts 5.10
Ne3 «Uzmepenue NpakTUKy | padora, pacuera yJenbHOH TEII0EMKOCTH, MIPECTaBISTh WH/IMBU/TyaJIbHBI
YAETBHOM TETIIOEMKOCTH M BBITOJIHEHHE pe3yibTaThl K3MEPEHUH B BUJIC TAOIHII U JieNaTh € 3aJIaHus 110
TBEPJIOTO TEJay. nabopaTopHON | BBIBOJIBI KapTOYKaM.
Wnctpykrax mo Th paboThI o
HHCTPYKITHH
12/12 | DHeprus TOIUIMBA. Ypok ®poHTanpHas, | 3HATH/TIOHMMATH, YTO TAKOE TOILTUBO, 3HATH BUJIBI W3yuntn§10,11, | 11.10
VY iesnbHas TEIoTa W3y4YeHUs | MapHasi, TOIJIMBA, YMETh PACCUUTHIBATH KOJIMYECTBO TEIIOTHI, | OTBETUTh HA
CropaHus TOTUIMBA. 3aKOH HOBOTO WHIWBUIYalbH | BBLICISIONIEECS TIPU €0 CTOPaHuU. 3HATh 3aKOH BOTIPOCHI.
COXpaHCHUS U Mmarepuai | as pabota COXpaHEeHHs ¥ [IPEBPAILCHUS] SHEPTHH B Pemute
NpEBPAILEHUS SHEPTUH B a MEXaHUYECKHX U TEIUIOBBIX MpoLeccax, MPUBOUTH ymp.5,6(ycTHO).
MEXaHUYECKHUX U TIPUMEPHI
TEIUIOBBIX MPOIIECCcax
13/13 | OGobueHne no Teme VYpoxk ®poHTanpHas, | YMETh pelaTh Ka4eCTBEHHBIE U pacueTHBIC 337aun [oBroputs §1- | 12.10
«TerutoBble SBICHUSD) 0000mIeH | mapHasi, 1o TemMe «TerioBbIe SBICHHS) 11, hopmysl.
ust W | MHIWBHIYAJIbH Pernts
cucreMar | as pabora TECTOBBIC
U3aLuH 3a1aHMs.
3HaHUI
14/14 | Konmponsnas paboma Ypok WnpguBunyansH | YMeTh pemaTs 3aia4n 1o teMe «TeroBsie siBnerusn» | CocTaBUTH 2 18.10
No] «TemnnoBble SIBICHUS» KOHTpOJA | as 3a7a4M 1o
, OIICHKH H3YYEHHOM




3HAHHAN TeMe.
yuamuxc
L

H3menenne 11

arperaTHbIX COCTOSTHUH

BelllecTBA

15/1 ArperaTHble COCTOSHUS 1 Ypok becena, YMeTh ONUCHIBATh U OOBSACHSTH sIBJICHHUE TutaBieHuss | M3yunth§12,13, | 19.10
Bemectsa. [naBnenne n u3ydyeHus | (GpoHTaIbHAS U KpHCTaJUTN3AINN OTBETHUTH Ha
OTBEpJCBaHUE HOBOTO pabora BOTIPOCHI.
KPUCTATMYECKHIX T Marepuai Pemmmte

a yrp.7(ycTHO)

16/2 I'paduk 1UTaBICHUS KU 1 VYpok ®dponTanbHas Ywmetp untath ['padmk mnaBnenus u otBepaeBanust | M3yunth§14,15, | 25.10
OTBEPJCBaHUS u3ydenus: | pabora. KPUCTAIUTMYECKHUX Te. 3HATh U IOHUMATh CMBICI OTBETHUTH Ha
KPHCTAJUTMYECKUX TEI. HOBOTO Pabora C | IOHATHUS «y/eNbHAs TEIUIOTA ITABICHUS BOITPOCHI.

VY nenbHas TemioTa MaTepuan | y9eOHHKOM, Pewuts
TJIABJICHUS a penieHue 3aaa4q yp.8(2,3,4).

17/3 Pemrenue 3anau Ha 1 Ypox OpoHTankHas U | YMETh peniars 3a/1a4d Ha pacyeT KOJMUecTBa [oBTOpUTH 26.10
[JIABJICHUE U MpUMEHE | WHAWBHAYAIbH | TEIUIOTHI, IIOCTPOCHUE TPAPUKOB U 0OBICHEHHE §14,15. Peuts
OTBEp/ICBaHHE HUS ast pabota, | rpadhMKOB U3MEHEHHS TEMIIEPATYPHI ymp.8(L,5),

3HAHWH | | PelIeHHE 3a/1a4 BBITTOJTHUTH
YMEHUHI 3aaHue 2.

18/4 Ucnapenune n 1 Ypok OBpUCTHYECKAst | YMETh ONHCHIBATh U OOBSCHSTH siBNeHus ucnapenns | M3yante§16,17, | 8.11
KOHJICHCAITHSI. u3yuenus: | Oecena, Y KOHJICHCAINH OTBETHTH Ha
Hacwiennsiii map. HOBOT'O JKCIIEPUMEHT, BOIIPOCHI,

[Tornomenue sHEPrUm Marepuan | COCTaBJIECHHE pemmuTh

NIPU UCTIAPEHUH, a OIIOPHOTO y1p.9(ycTHO).
BBIJICJICHUE €€ MPH KOHCIIEKTa

KOHJICHCAIIUH 11apa

19/5 Kunenune. 3aBucumMocThb 1 Ypok becena, YMeTh OIHUCKHIBATH U OOBSICHATH SIBJICHUE KUIICHHS. W3yuntp§18,20, | 9.11
TeMIepaTypbl KUTIEHUs OT u3ydeHus: | (ppoHTaIbHAS 3HaTh MOHATHUE «Y/CTIbHAS TEIUIOTA OTBETHTH Ha
JaBiieHHs. Y JenbHast HOBOTO pabora napooOpa3zoBaHUs» BOTIPOCHI.

TEeIUIoTa Marepual Pemmmte
napooOpa3oBaHus a ymp.10(1-4).

20/6 Pacuer konnyecrsa 1 Ypoxk OpoHTaNbHAS U | YMETh peliaTh 33Jja4d Ha pacueT KOJIN4ecTBa [osroputs §12- | 15.11
TEIUIOTHI ITPH NpUMeHe | WHAWBWIYalbH | TEIUIOTHI IPU MapooOpa3oBaHUU M KOHICHCAITUH 20. Pemuth
napooOpa3oBaHuM U HUS as paoora, yrp.10(5,6).
KOHJICHCAITUH 3HaHUHI W | pelieHHe 3a/1aq

YMEHUM

21/7 BnaxnocTh Bo3IyXa. 1 Kombunu | @ponTtanbHas 3HaTh/IOHUMATh MOHATHE BIAXKHOCTH BO3AyXa, yMeTh | M3yunTn§19, 16.11
Jlabopamopnaa paboma poBaHHBI | pabora, OTIpeIeNIATh BIAXKHOCTh BO3AyXa P MOMOIIN OTIPEICIIUTD
Ned « Vzmepenne W YpOK - | BBINIOJIHEHUE MCUXpOMETpa BJIAKHOCTh
OTHOCUTEIHHOMN MPaKTUKY | JTJabopaTOpHOM BO3/yXa JoMa.
BI&KHOCTH BO3/AyXay. M paboThI 1o




Huctpykrax no Th WHCTPYKITUU
22/8 Pabota rasa u mapa npu 1 VYpoxk Jlexuus, 3HaTB/IOHUMATh  CMBICIT TOHSATHH  «IBUTATENby, | M3yunTh 22,11
pacmvpeHnuu. Jlpurarens u3yyeHus: | (poHTaIbHAs «TEIIOBOM JBUTATEIb §21,22,
BHYTPEHHETO CrOPaHUS HOBOTO pabota OTBETHUTH Ha
Marepuai BOTIPOCHI.
a IToaroToBuThH
cooOlIeHue.
23/9 [Maposast Typouna. KITJ] 1 VYpok Jlekius, 3HaTh pa3IMYHbIC BUJBI TEIJIOBBIX MAallWH, yMeTh | M3yduTh 23,11
TEIUIOBOT'O JIBUTATEIISI. u3y4yeHus: | (ppoHTaIbHAsS MPUBOJIUTH MIPUMEPEI ux npaktuaeckoro | §23,24,
XonoIUIIbHUK HOBOTO pabora WCTIOJIb30BaHHSI. 3HaTh/IOHUMATh CMBICIT | TIOATOTOBUTH
MaTepHual KodpUIIMeHTa TOJNEe3HOTO JIEHCTBUSI W YMETh | COOOIICHHE.
a BBIYUCIISITH €TI0
24/10 | Pemenue 3ama4 Ha pacyeT 1 Ypox OpoHTankHas U | YMETh pelaTh 33Ja4d Ha pacueT KOJIN4ecTBa [oBTOpUTH 29,11
KOJINYECTBA TEIUIOTHI IIPU NPUMEHE | MHAWBUAYaJIbH | TEIUIOTHI IPU U3MEHEHUH arperaTHbIX COCTOSIHUI Matepuan §12-
M3MEHEHUH arperaTHbIX HUSA as paboTa, | BemecTBa 24. Cpenathb
COCTOSIHUI BEIIECTBa 3HAHWH W | PelIeHHE 3a/1a4 pacueTsl K
YMEHUI 3a7a4am.
25/11 | Koumponvnas padoma Ne2 1 | Ypoxk WnnuBuayansa | 3HaTh GOPMYIIBI U YMETh UX IPUMEHSATH NIPH [ToBTOpHUTH 30.11
«/3MeHeHue arperaTHbix KOHTpPOJISL | ad penieHuu 3aaa4 o reme «/3MeHeHne arperaTHbIX §12-14
COCTOSTHHUM BEIIECTBA» , OIICHKH COCTOSIHUM BEIIIECTBA
3HAHHUU
yyamuxc
|
dyiekTpUYecKHeE ABJIEHUS 2
5
26/1 Onexrpusanus ten. JBa poaa 1 | Ypok OBpucTHUecKas | 3HaTh/IOHUMATh CMBICI TIOHATHUS «3JIEKTPUIECKUI Wzyuntn§25,2 | 6.12
3apsAa0B u3yuenus: | Oecena, 3apsi», YMETh ONHUCHIBATH H OOBSICHSTH SIBICHHUS 6, OTBETHTH Ha
HOBOT'O WCCIIEIOBATENb | DJIEKTPU3AIMU TEN U B3aUMOJICHCTBHUS SJIEKTPUUECKUX | BOIIPOCHI.
MaTepuai | ckas paboTa 3apsi0B
a
2712 Onextpockor. [IpoBonHuKN U 1 | Ypox OBpucTHYecKasi | YMETh ONMUCHIBATh U OOBSACHSITH YCTPOWCTBO M puHIMN | M3yunTh§27,2 | 7.12
HETPOBOIHUKH u3yuenus: | Oecena, JIEHCTBUS AIEKTPOCKONIA, 3HATH/TIOHUMATh CMBICIT 8, OTBETUTH HA
3JIEKTPUYECTBA. HOBOTO uccienoBarend | MOHATHH « [IpoBOAHMKM M HENPOBOAHUKU BOIIPOCHI.
[MonynpoBOHHUKH. Marepuain | ckas paboTa ANEeKTpUIeCcTBaY, «I1omympoBOTHUKI
DIEKTPUIECKOE T0JIE. a
28/3 JenuMocTh ANeKTPUUECKOro Ypok becena, YMeTh ONUCHIBATh B3aUMOJACUCTBUE SJCKTPUUECKUX W3yuntp§29,3 | 13.1




3apsiza. DnekTpoH. CTpoeHue u3y4yeHus | (ppoHTaIbHAS 3aps70B, 3HATH/TIOHMMATh CMBICI OHSTHUS 0,otBeTHTH Ha | 2
aTOMOB. HOBOTO pabora «OIEKTPHYECKOE TIOJIEH BOIPOCHI.
Marepual Pemuth
a yop.11.

29/4 Konmponvnaa paboma Ne3 3a Ypok WnnuBuayansH | 3HaTH/IOHUMATh CTPOSHHE aTOMOB [ToBTOPHUTH 17.1
1 nonyzooue no meme KOHTPOJISL | as §25-30. 2
«Tennogvle aenenus. , OLICHKH
H3menenue acpecammnuix 3HaHUI
COCMOAHULL 6EUecmea) yuamuxc

s

30/5 3aKOH COXpaHEHHUs VYpok Becena, Ha ocHoOBe cTpocHHMs aTOMOB OOBSCHSTD IIPOLIECC [ToBTOPHUTH 13.12
AIIEKTPUIECKOTO 3apsija. npuMmene | poHTanIbHAs BIIEKTPU3ALUH, TIepe/lauu 3apsaa Uzyuntp§31,
OOBsCHEHUE TCKTPUICCKUX HUS pabota OTBETHUTH HA
SIBIICHUI 3HaHUN U BOIIPOCBHL.

YMEHUI Pewuts
ynp.12.

31/6 DNeKTprYecKuid TOK. Ypox DKCIepUMEHT, | 3HAaTh/IIOHUMATh CMBICT TOHATHH «3JIEKTPHUECKHH Uzyuntp§32, 141
HcTOUHUKH 37IEKTPUYECKOTO u3y4yeHus: | poHTaIbHAS TOK», «HMCTOYHUKU TOKa BBIITOJIHUTD 2
TOKa HOBOTO pabora 3agaHue 6.

Marepuai
a

32/7 DNEeKTPUUYECKUE TN Ypok OKCHepuMeHT, | 3HaTh/TIOHMMATh MPaBUJIA COCTABIEHHS ANEeKTpuiecknx | M3yunts§33. 20.1
u3ydeHus: | (ppoHTaIbHAS neneil. YMeTb coOuparh MpocTeHIne 3JIeKTPUIeCKIe HauepTturs 2
HOBOTO pabora [ENH 10 33/IaHHON CXeMe, YMETh YePTUTh CXEMBI CXEMBI
Marepual COOpaHHOM 3JIEKTPUYECKOH LU JNIEKTPUYECKH
a X Lerneu ymp.

13(2,3,4).

33/8 ONEeKTpUYIECKU TOK B Ypok OBpHcTHYECKasl | YMETb OOBSCHUTH JAEHCTBUS 3JIEKTPUUECKOTO TOKA U Wzyuntn§34- | 21.1
MeTajuiax. JlefcTBus nu3yuyenus: | Oecena, YMETh ONPEACIISTh HapaBieHUE TOKa 36, OTBETUTD 2
ANIEKTPUYECKOTO TOKA. HOBOTO UCCIIeIOBATENb Ha BOTIPOCHL.
Hanpasnenue MaTtepuain | ckas paboTa
JIEKTPUIECKOTO TOKA a

34/9 Hocurenn anextpuueckux VYpoxk Jlexnus, Uzyuntp§4(ct | 27.1
3apsIOB B TIOJIYTIPOBOTHUKAX, u3ydeHus: | GppoHTaIbHAS p.183). 2
ra3ax 1 B pacTBOpax HOBOTO pabora
3JIEKTPOJIUTOB. MarepHal
[TonynpoBOgHUKOBBIE a
puOOpPHI

35/10 | Cuua toka. EquHuIBI CHITBI Kombunu | @ponTtanbHas 3HaTh/IOHUMATh CMBIC] BEIMYMHBI «CHJIA TOKAY; 3HaTh | M3yduTh 28.1
TOKa. AMIepMeTp. poBaHHBI | pabora, IIpaBuUia BKIIOYEHUS B LIEb aMIIEPMETPa, YMETh §37,38. 2
Jlabopamopnasn paboma Ne§ H YpOK - | BBIIIOJIHCHHE HU3MEPATH CHIIy TOKA B LIETIN Pemuth
«COOpKa 3JIeKTPHUECKOHN EenH NpPaKkTUKy | JabopaTtopHOH ymp.14(1,2),

Y U3MEPEHUE CUJIBI TOKA B €€ M paboTHI o yrp.15(1,2,3).




Pa3IUYHBIX Y4aCTKaX». UHCTPYKLUH
Wnctpykrax mo Th

36/11 | DnekTpuYecKoe HapsHKEHUE. VYpoxk OKCIIEpUMEHT, | 3HAaTh/IOHUMATh CMBICI BEJTMYMHbI «HATIPSKCHUE) N3yunts 10.0
EnuHuIEr HAnTpsHKeHMS. u3ydeHus: | (ppoHTaIbHAS §39,40,41. 1
Bonsr™meTp. M3mepenue HOBOTO pabora Pemmmte
HapsHKEHUs MaTepuanl ynp.16.

a

37/12 | Jlabopamopmuas paboma Neb Ypok - | @poHTaNbHAS 3HaTh MpaBwiIa BKIFOYEHUS B IIETIb BOJIbTMETpPa, yMeTh | [loBTOpHUTH 11.0
«3Mepenune HanpsHKEHUS Ha NpaKkTUKy | padora, W3MEPSATH HANIPSHKEHUE Ha YYaCTKe LEMu §39-41. 1
Pa3NUYHBIX Y4acTKaxX M BBITIOJIHEHHE
3JIEKTPUUECKOH TIETN». nmabopaTopHOM
Nucrpykrax no Th paboThI o

WHCTPYKIUH

38/13 | 3aBHCHMOCTbH CHIIBI TOKA OT Ypok DKCHepuMeHT, | 3HaTh/TIOHMMATh, OT KAaKWX BEJTMYWH 3aBUCUT cujia ToKa | M3yunTh 17.0
HaIpsOKEHUS. DNEKTPUUECKOE u3ydeHus: | (ppoHTaIbHAS B LICTIH, CMBICII SIBJICHUS AJIEKTPUYECKOTO §42,43. 1
COIIPOTHBJICHUE HOBOTO pabora COIIPOTHBIICHHUS Pemmte

Marepuanl ynp.17(1),
a yrp. 18(2).

39/14 | 3akon Oma 1y1st yyacTKa IeIH Ypok OxcnepuMmeHT, | 3HaTh 3akoH OMa I yJacTKa Merd. Y MeTh Wzyunte§d4,s | 18.0
u3ydeHus: | (ppoHTaIbHAsS WCTIONB30BaTh 3aKk0H OMa ISl pelieHus 3aa4 Ha BIYYUTH 3aKOH. | 1
HOBOTO pabota BBIYUCIICHUE HAIIPSDKEHMS, CUIIBI TOKA U Pemnte
MaTepuanl COTIPOTHBIICHHSI YIaCTKa [ETH yrp.19(1,2,3).
a

40/15 | Pacuet cOnpOTHBICHUS Ypok OKCIIepUMEHT, | 3HAaTh/IOHUMATh 3aBUCUMOCTH IEKTPHYECKOTO Uzyuuts §45, | 24.0
MPOBOJHMKA. Y IEIEHOE u3y4yeHus: | poHTaIbHAs COIIPOTHUBIICHHS IPOBOAHUKA OT €r0 JAJHMHBL, IUIOAd | BBIYYHTh 1
conpoTusieHue. Pesuctopsr HOBOTO pabota MOIIEPEYHOr0 CEUEHHsI U MaTepuaa ¢dbopmyy.

MaTepual Pemuth
a yrp.20(2).

41/16 | Pewienue 3ama4 Ha pacyer Ypok ®poHTanpHas U | YMETh pelaTh 3a1a4l Ha IpUMeHeHe 3akoHa OMa H Yurate §46. 25.0
COIPOTHBJICHHUS TIPOBOJIHUKA, NpUMeHe | WHAWBUAYalbH | Ha pacueT CONPOTHBICHHS POBOJIHUKA Pemite 1
npuMeHeHue 3akoHa Oma HUs as pabora, ymp.20(3,4).

3HaHUH W | peleHue 3a1au
YMEHHH

42/17 | Peocrarsl. Jlabopamopnasn Kombunan | ®@ponTanbHast YMeTh MOIb30BaTHCS PEOCTATOM JIJISl PETYIUPOBAHUS Mayuut §47, 31.0
paboma Ne7 «PerynupoBaHue pOBaHHBEI | paboTa, CUJIbI TOKA, YMETh ONPENEIIATH CONPOTHUBIICHUE OTBETUTH HA 1
CHJIBI TOKa PEOCTaTOM). H YpOK - | BHINOJIHEHHE MPOBOJHHKA BOIIPOCHI.
Nuctpykrax no Th MPaKTUKY | JabopaTopHOM Pemnts

M paboThI o yop.21(2,3).
MHCTPYKIUH

43/18 | Jlabopamopnas paboma Ne8 VYpoxk - | ®poHTaNBHAA YMeTh U3MEPATH M HAXOAUTH CONPOTHUBIICHUE [ToBTOPHUTH 01.0
«3MepenHue cormpoTUBIICHUS MPaKTUKy | pabora, MIPOBOTHUKA IPH TIOMOIIH aMIIepMeTpa B BOJILTMETPA §43-47. 2
IIPOBOJHMKA [IPU TIOMOIIH M BBINOJIHEHUE Pemuts
aMIepMeTpa U BOJIbTMETPAY. nabopatopHoi ymp.21(4).




HNuctpykTax mo Th paboTHI 1o
WHCTPYKIIUH
44/19 | IocnenoBarenbHOE VYpoxk OKCIIEpUMEHT, | 3HAaTh/IOHUMATh, YTO TAKOE MOCIE0BaTENILHOE Uzyuuts §48, | 07.0
COEAMHEHHE IIPOBOAHUKOB u3y4yeHus | (ppoHTaIbHAS COEIIMHEHNE IPOBOAHNKOB; 3HATh, KAK ONPENEIISIOTCS BBIy4UTh 2
HOBOTO pabora CHJIA TOKA, HATIPSDKEHUE U COMPOTUBIICHUE IS 3aKOHBI
Marepuai OTJeNBHBIX YYaCTKOB M BCEH LeNU NPU COCIMHEHHSL.
a M0CJIE0BATEILHOM COETMHEHUH IIPOBOJHUKOB Pemnts
yrp.22(1,3).

45/20 | TapannensHOE COeTUHEHHE Ypok OKCHEepUMEHT, | 3HATh/TIOHUMATh, UTO TAKOE MapajuieabHoe coeaunenue | Mzyunts §49, | 08.0
MPOBOJHUKOB u3y4yeHus: | (hpoHTaIbHAs MIPOBOJHHUKOB; 3HATh, KaK OTNPEACISIETCS CUla TOKa, BBIYYHUTh 2

HOBOTO pabota HanpsDKEHUE U CONPOTUBIICHHUE AJIS1 OTAEIBHBIX 3aKOHBI

Marepuai YYaCTKOB M BCEH LIENH MPH NapajuieIbHOM COCMHEHUH | COSINHEHUSI.

a MPOBOJIHUKOB Pemuts
ymp.23(1,3).

46/21 | Perienwue 3a1a4 Ha BHIBI Ypok ®poHTanpHas ¥ | YMETh pelaTh 3a1a4i Ha IPUMEHEHHE 3aKOHOB [ToBTOpHUTH 14.0
COEAMHEHHS TPOBOAHUKOB NpUMEHe | WHAWBUAYaIbH | MMOCIIEIOBATEIBFHOTO U MAPAJICTFHOIO COCTUHEHUS TEOPHIO 2

HUS as pabora, MIPOBO/IHHUKOB §48.,49.
3HaHUI U | pelieHue 3a1a4 Pewute
yMEHUH! yp.23(5).

47122 | Koumponvuas paboma Ned Ypok NunuBuayansH | 3HATh U yMETh MPUMEHATH 3aKOHBI AJIEKTPUUECKOTO IToBTOPUTH 15.0
«3aKOHBI 3JIEKTPUYECKOT0 KOHTpPOJISL | ad TOKa Teopuro §34- 2
TOKa» , OLICHKH 49,

3HAHMUU
yUamumxc
s

48/23 | Pabora u MOIIHOCTh Ypok becena, 3HaTh/IIOHMMATh CMBICJ BEIMYHH «padoTa N3yunts 21.0

AIEKTPUIECKOTO TOKA u3ydeHus: | GppoHTaJIbHAS U | NEKTPUUECKOTO TOKA» M «MOIIHOCTh 3jIeKkTpudeckoro | §50,51. 2
HOBOTO WHIUBUAYaJIbH | TOKa» Pemmte
MaTtepuan | asg pabora yrp.24(1,2),
a ynp.25(1,2).

49/24 | Jlabopamopnas paboma Ne9 Ypox - ®poHTagpHas YMeTh UCTO0JIb30BaTh (PU3NUCCKHUE TPUOOPHI JJIs M3yuntn§52. 22.0
«V3MepeHne MOLTHOCTH U NpaKkTUKy | pabora, n3MepeHHs padoThl M MOITHOCTH AJIEKTPUYECKOro Toka | Pemmts 2
paboThI TOKA B DIIEKTPUIECKON M BBIIIOJIHCHHE ymp.26(1),
samiey». MHcerpykrax o Th. nmabopaTopHOM 3a1aHue 7.

Enunuier paboThl TOKA, paboTHI IO
MpUMEHsIEMble Ha IPaKTHKE MHCTPYKIUH

50/25 | HarpeBanue mpOBOJHUKOB Ypox becena, YMeTh ONUCHIBATh M OOBSICHAITH TETIOBOE ICHCTBHE W3yunts§sS3- | 28.0
AIIEKTPUIECKAM TOKOM. 3aKOH W3y4YeHUs] | DKCIICPUMEHT, | TOKa, YMETh MPUBOJIUTH MIPUMEPHI IPAKTUIECKOTO 55. Pemuth 2
Jbxoyns - Jlenna. Jlamna HOBOT'O (GpoHTaNbHAs U | UCIIOJIB30BaHMS TEIJIOBOTO ACHCTBHS JIEKTPUUECKOTO ymp.27(1).
HakanuBaHus. Kopotkoe MaTepuaj | MHAWBUAYaJIbH | TOKa [HoaroroButs
3aMBIKaHNE a as pabora COOOITICHHE.

3HeKTp0MaFHHTHLIe
ABJICHUSA




51/1 OmnsiT Opcrena. MarautHoe 1 | Ypok OKCHEpUMEHT, | 3HATh/IOHMMATh CMBICII ITOHATHSA «MAarHUTHOE ITOJICY, W3yunts§56,5 | 01.0
MoJie MPSIMOTO TOKA. u3y4yeHus: | poHTaIbHAs MOHUMATh, YTO TAKOE MarHUTHBIC JTMHUHU U KaKOBBI X | 7, OTBETHTH 3
MarsuTHbIC TUHUN HOBOTO pabora 0COOCHHOCTH Ha BOIIPOCHI.

Marepual
a

52/2 MarauTtHoe noje KaTyIIKH ¢ 1 | KomOunu | @poHTanbHas 3HaTh/IOHMUMATh, KaK XapaKTEPUCTUKU MATHUTHOTO Uzyuuts §58. | 7.03
TOKOM. DJIEKTPOMAarHUTHI. poBaHHBI | paboTa, TI0JIs1 3aBUCAT OT CHJIBI TOKA B IIPOBOAHUKE U (POPMBI Pemnts
Jlabopamopnasn pabom Nel( H YpOK - | BBIIIOJIHECHHE MIPOBO/IHUKA; YMETb OOBSCHITH YCTPOWCTBO M MPUHIMM | y1p.28(yCcTHO)
«COopKa 3JeKTpOMarHuTa u NPaKkTUKy | Ja0OpaTOpHOH | NEHCTBUS 3JIEKTPOMarHuTa . OOBsICHUTB
HUCTIBITAHUE €TO JECHCTBUS. M paboTHI IO JIeUCTBUE
Nuctpykrax no Th WHCTPYKIUHU TIPUOOPOB TIO

3aJlaHuIo 9.

53/3 [Tpumenenue 1 | Ypok OKCIIEpUMEHT, | YMETbh ONUCHIBATH U OOBSCHSITH B3AUMOACHCTBHE Uzyuuthb 14.0

3JEKTPOMATHUTOB. u3ydeHus: | (ppoHTaIbHAS MIOCTOSIHHBIX MarHUTOB, 3HATh O POJIM MarHUTHOro noust | §59,60,
[locTosIHHBIE MATHUTHI. HOBOTO pabota B BO3HMKHOBEHUH W PA3BUTHH XKHU3HH Ha 3emJie OTBETHUTH Ha
MarunutHoe nosie 3eMin Marepuali BOTIPOCHI.
a I'otoButs
cooO1ieHue
«Kommacy.

54/4 JleiicTBre MarHUTHOTO MO 1 | KomOunu | @ponTanbHas YMeTh ONUCHIBaTh U OOBSACHSTH AeHCTBHE MarHuTHOTO | M3yunts §61. | 15.0
Ha MPOBOJHUK C TOKOM. poBaHHBI | pabora, T0JIs1 HA IPOBOIHUK C TOKOM, IOHUMATh YCTPOUCTBO M | ['0TOBUTH 4
DIEKTPUYECKUNA JBUTATE. U YpPOK — | BBIIIOJIHECHHE MPUHIUI ICUCTBUS SJIEKTPOIBUTATENS COO0O0IIIeHNEe 0
Jlabopamopnas paboma Nell MPAKTUKY | J1aOOPaTOpHOM B.C.Axo0wu.
«M3yueHne 3eKTpuIecKoro M paboThI 1O
JBUraTess IOCTOSTHHOTO MHCTPYKLUH
ToKa». MHCTpyKTax no Th

55/5 YcrpoiicTBo 1 | Kom6unu | Becena, YMeTh pemath Ka4eCTBEeHHbIE U IKCIIEpUMEHTAIIbHBIE [ToBTOPUTH 21.0
3JIEKTPOU3MEPHUTEIBHBIX POBaHHBI | SKCIEPUMEHT, | 3a/a4d IO TeMe «DIEKTPOMAarHUTHBIC SIBICHUS, §56-61. 4
npudopos. O6o01IeHHE IO i ypok (GpoHTanbHAs U | 3HATH/TIOHMMATh B3aUMOCBS3b EKTPUIECKOT0 U BrimonuuTs
TeMe «PaboTa ¥ MOIIHOCTE WHIUBUIYaJbH | MarHUTHOTO TOJIEH, YMETh OIUCHIBATH M OOBSICHITH 3amanne 11.

Toka. 3akoH xoyns - Jlenna. as pabora B3aUMOJICHCTBHUE JIEKTPOMArHUTOB U MIOCTOSIHHBIX
DJeKTpOMarHUTHBIC SIBICHHUS MarHuTOB. YMETh PUCOBATH (POPMY M paCIONIOKEHHE
MarHUTHBIX JIMHAN

56/6 Koumponwvnaa paboma Ne5 1 | Ypoxk WnauBunyansH | 3HaTh (GOPMYIHI M 3aKOHBI M YMETh UX MPUMEHSTh 1ipu | [loBTOpHUTH 22.0
«PaboTa 1 MOILITHOCTH TOKA. KOHTpPOJIsL | as peLIeHUH 3a4a4 [0 TeEME §56-61. 4
3akoH Jlxxoyns - JleHua. , OLICHKH
3JeKTpOMarHUTHBIC SIBIICHUS 3HaHUH

yUaImxe
s
CBeToBbI€ ABJIEHHS 1
0

57/1 WcTtounuku ceera. 1 | Ypoxk becena, 3HaTh/IOHMUMATh CMBICI IOHSTHI «CBET», «onTuyeckue | Uzyuuts §62, | 28.0

Pacnpoctpanenue csera W3y4YCHHsl | DKCICPHUMEHT, | SBJICHHUS», <T€OMETPUUYCCKAs ONTHKA», YMETh CTPOUTh | OTBETUTH HA 4




HOBOTO ¢dpoHTanBHAsA U | 00JACTH TCHH U MOJYTEHU. 3HATH/IOHMMATh CMBICIT BOIIPOCHI.
Marepuan | UHIUBUAYaJbH | 3aKOHA MPSMOJMHEHHOTO PacCIpPOCTPAHCHUS CBETA Pemmmte
a as pabora yp.29.
58/2 OtpaxkeHue cBeTa. 3aKOH VYpok Becena, 3HATh/IIOHUMATh CMBIC]I 3aKOHA OTPAKEHUS CBETA, Uzyuuts §63, | 29.0
OTpaXKeHUS W3y4YeHUSl | SKCIEPUMEHT, | YMETb CTPOUTH OTPasKEHHBIH JTyd BBIyYHTh 4
HOBOTO ¢bpoHTaNbHAs U 3aKOHBI
Marepuan | WHIUBHIYaJIbH OTPaKEHHUS.
a as pabora Pemmts
yrp.30(1,2,3).

59/3 [Tnockoe 3epkaino Ypok becena, 3HaTh, KaK MOCTPOCHUEM OTpeiesisieTcs pacnoiokenue | Uzyuuts §64. | 28.0

U3Y4YEHHs | SKCIIEPUMEHT, | M BUJ H300pa)KCHUs B TUIOCKOM 3epKajie Pemute 4
HOBOT'O (dpoHTaNBEHAS U yrp.31(2,3).
MaTepuan | WHAWBUAYaIbH

a as pabora

60/4 [Ipemomenue cBera. 3aKoH Ypok becena, 3HATH/TIOHUMATH CMBICI 3aKOHA TIPEIOMIICHHS CBETA, Wzyunts §65, | 1.05

MpeIOMIICHUsI CBETA W3y4YeHUsS] | SKCIICPUMEHT, | YMETh CTPOUTH MPEJIOMIICHHBIH Ty c/ienarhb
HOBOTO ¢bpoHTaNBHAS U YepTexK 10
MaTepuan | WHIANBUIYaIbH yrp.32(2).
a as pabora
61/5 | JTunzel. OnTrueckas cuia Ypok Becena, 3HATh/TIOHUMATh CMBICI MMOHATUN «(HOKYCHOE Wzyuuts §66, | 5.05
JIMH3BI U3YYEHHs | OKCIIEPUMEHT, | PAaCCTOSHHE JIMH3bI», «ONTHYECKAs CUIIA JIMH3bI». BBIyYHT
HOBOTO ¢dpoHTanbHAsA U | 3HATH/TIOHUMATH B3aUMOCBSI3b MEK/Ty PACIIOJIOKECHUEM | (DOPMYITY.
MaTepuai | MHAWBUAYalbH | MpeaMeTa, ONTUYECKOMN CHIION JIMH3KI U MOTy4aeMbIM Pemmite
a asi pabora n300paKeHnEM ymp.33(2).

62/6 W3o0paxenue, aBaemoe Ypok OKCIIEpUMEHT, | YMETb CTPOUTh U300pa’keHNE B TOHKHX JIUH3aX. YMeTh | M3yunts §67, | 8.05

JIMH301 u3y4yeHus | GpOHTaNbHAS M | pa3inyaTh ACHCTBUTENBHBIC U MHUMBIC BETHYHHBI OTBETHUTH Ha
HOBOTO WUHJIMBUTYaJIbH BOTIPOCHI.
Mmarepuan | as pabora Pemuts
a yrp.34(1,3).

63/7 Jlabopamopnasn paboma Ypoxk — ®poHTagpHas YMeTh MoIy4arh pa3indHble BUIbI U300paKECHUN TIPU IToBTOPUTH 12.0
Nel2 «U3mepenne HOKYCHOTO NpakTUKy | padora, MOMOIIY coOUparomiel JIMH3bL. Y METh U3MEPSTH §67. 5
paccTosHUS JTUH3HI. M BBITOJIHEHHE (oKycHOE paccTOSHUE COOMPAIOIIEH JTMH3BI
[Tony4enue nzoOpa>keHus Npu nabopatopHoi
MOMOIIY JTUH3BI. HCTpyKTa) paboThI 1O
o Th VHCTPYKLIUU

64/8 I'ma3 kak onTHueckas cucrema. VYpoxk becena, 3HaTh/IOHUMATh YCTPOHCTBO M MPUHIIMIT ICHCTBUS N3yunts 15.0
Onrtuveckne mprudOpsI u3ydeHus: | (ppoHTaIbHAS ONTUYECKUX MPHOOPOB, YMETh OMHUCHIBATH U OOBACHATD | §5,6,7 m.4. 5

HOBOT'O pabota MPOLIECC aKKOMOJAIINH TJ1a3a (c.184-188).
Marepuan [ToBTOPUTH
a Bce OPMYIIBL

65/9 [ToBTOpeHue TemMbl «CBETOBBIC Ypok ®ponTanpHas ¥ | YMETh pelaTh 3a1a4d Ha MIOCTPOSCHUE H300paKCHHIA, [ToBTOPHUTH 19.0
SIBJICHIIS 0000IICH | MHOAUBUAYAIBH | MIpUMEHEHHE (OPMYIIBI TOHKOM JTMH3EI, pacdeT §62-67. 5

usi 1 as pabora (hOKYCHOTO pacCcTOSHUS M ONITUUECKON CHJIBI JINH3BI




cucTeMaT
U3aln
3HAHHHU
66/10 | Hmozosan 1 | Ypox WnauBumyansH | YMeTh pemaTh KaueCTBEHHBIE, pacueTHBIC U [ToBTOPHUTH 22.0
AOMUHUCIMPAMUGHAS KOHTpOJIS | ast rpaduueckue 3a1a4u 1Mo TeMe §62-67. 5
Koumponwvnan paboma , OLICHKH
3HAHHAN
y4aImxc
s
IloBTOpEHMe. 4
67/1 [ToBTOpenue. Pemrenne 1 | KomOunu | @ponHTanbHas 1 | 3HATHh 3aKOHBI B (HOPMYIIBL. YMETh IPUMEHSThH [ToBTOPHUTH 23.0
TECTOBBIX 3aJJaHUH POBaHHBI | MHIWBHIYaJbH | MOJyYCHHBIC 3HAHHS IPH PEIICHUU TECTOBBIX 3aJJaHUH | OCHOBHBIC 5
i ypox as pabora (dhopmynbl 1
3aKOHBI
68/2 Pemmenne TecTOBBIX 3a1aHUI 1 | Kombunu | @poHTanbHas u | 3HATH 3aKOHBI, YMETh peIlaTh 3a1a9u [ToBTOpHUTH 26.0
POBaHHBI | MHAWBUAYAIbH OCHOBHBIE 5
i ypox as pabora (dhopMynbl 1
3aKOHBI
Y4eOHO-MeTOAMYECKOE W MATEPHAJILHO-TEXHHYECKOEe OCHALICHHE
Y4eOHO-MeTOAMYEeCK i KOMIUIEKC ISl YHaIIHXCSI
NeIl/IT | ABTOpBI, COCTAaBUTENTH Haspanwne yuebHOTO M3MaHUS T'onp! n3nanus WznarenscTBoO
1 A.B. Ilepbimkus dusuka-8xi 2010 M.poda
2 B.N. Jlykamumk COopHuk 3ana4 no pusuke 7-9 K1 2010 M. IIpocBemenue
3 JILA. Kupuxk CamocTosATeNIbHBIE U KOHTPOJIbHBIE pabOThI-8KII 2005 M.Unekca
4 A B. Ilepbiukun COopHuk 3aga4y 2007 M.3Oxk3ameH
) P. 1. MunskoBa, B.B. Pabouas terpanas no Ousnke 8 kiace 2012
WBanoBa
6 UnTtepueT-pecypcsl
Y4aeOHO-METOMMIECKII KOMIUIEKC JIJIS YIUTEIICH
ABTODEI, T"onw! n3nanus
Neni/mn COCTaBHUTENHU HaszBanue y4eOHOTO H31aHUS WznarenbcTBO
EM I'yTHuK, TemaTnueckoe U IOypOYHOE IIIAHNPOBAaHNE 2002 M.Ipoda
1 E.B Pri6akoB
2 N.B.I'ogosa KonTtpoibnbie paboTsl B HOBOM (opmaTte 2013 MockBa, HHTEJIEKT-LEHTP
COopHuk 3a1a4 1o pusuke: Y4eOHOE MOCoOue I yJaIuxcs 2010
3 B.W. Jlykarmk M. IIpocBenieHue




4 YueOHuK 711 0011e00pa3oBaTeIbHBIX YUSOHBIX 3aBEICHNN M. Ipoda
ITepsimkun A.B. 2008

5 SnymeBckas H.A. [ToBTOpEHME M KOHTPOJIb 3HAHUH 1O PU3UKE 7-9 KIT 2009 M. «Ilnanera»

6 dusuka: exxeMecsyHbII HAyYHO —METOINUECKUH KypHaT «[lepBoe ceHTsIOpE»

7 NHuTepHeT-pecypebl

MaTepuaibHO-TeXHHYECKOE OCHALLIEHHE

1) TIpuGopsl u MaTepHabl, HEOOXOIUMBIE IS IEMOHCTPALIUH K IIPOBEIECHIS TAOOPATOPHBIX padoT.

2) TaOmumsl

3) PazgarouHblii MaTepua sl IPOBEACHHS CAMOCTOSTEIBHBIX M KOHTPOJIBHBIX PadOT

4) Kowmmbtotep

5) Kcepoke

6) TeneBusop

7) Hucku

8) IIpoektop

Inanupyemble pe3yJibTaThl H3yYEeHHs] Y4eOHOT0 MpeaMeTa

BoinmyckHUK HAYYHTCS:
pacro3HaBaTh TEIUIOBBIC SIBICHHUS U OOBACHATH Ha 0a3e UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOWCTBA WIIM YCIIOBUSI TPOTEKAHUS 3TUX siBIIeHUN: 1udy3ust, u3mMeHeHue oobema Tel
NIPY HarpeBaHUU (OXJIAXKICHIH), OOJbINAs CKHUMACMOCTD T'a30B, MaJasi COKUMAEMOCTh JKUIAKOCTEH U TBEPIBIX Tel; TEIIOBOE PAaBHOBECHE, HCTIApEHHE, KOHACHC AN, TIaBIICHNUE,
KpuCTaJUIN3alusd, KUIICHUE, BJIAXKHOCTb BO3AyXad, Pa3JINYHbIC CHOCO6BI TCIUIONIEpCaAaYn (TeHJ’IOHpOBO)IHOCTb, KOHBCKIIHA, I/ISJ’Iy‘IeHI/Ie), arpe€raTHbIC COCTOSAHMA BCUICCTBA,
IMOIJIOIICHUE SHEPIUU ITPU UCTTAPCHUHU JKUAKOCTU U BBIACJICHUE €€ TP KOHACHCAIIUH T1apa, 3aBUCUMOCTb TEMIICPATYPHI KUIICHUA OT JaBJICHUS,
OMKCHIBATH U3YUEHHBIC CBOWCTBA TEJ U TEIUIOBBIC SBJICHUS, UCIONB3Ys (PU3NUYECKIE BEIMIMHBI: KOJUYECTBO TEILUIOThI, BHYTPEHHSISI SHEPTUs, TEMIIepaTypa, yeIbHas
TEIIOEMKOCTh BEILECTBA, YACIbHAS TEIUIOTA TUIABJICHUSI, YebHAsl TEIIOTa MapooOpa3oBaHus, yIeIbHAS TEIIOTA CTOPAHHUS TOIUTURA, KO3 (HUIIUCHT MOJIE3HOTO ICHCTBUS
TCIUIOBOT'O ABUTATCIIA, IIPH OIMMMCAHNU MIPAaBUIJIIbHO TPAKTOBATH (1)1/[3I/I‘ICCKI/II\/'I CMBICIT UCTIOJIB3YEMBIX BCJIMYUH, UX 0603Ha‘-IeHI/IH " CAWHUIIBI UBMEPCHUS, HAXOANUTh (bOpMyHLI,
CBA3BIBAIONIHE JAHHYIO (U3UUECKYIO BEUYMHY C IPYTUMH BEJTMYHUHAMU, BEIYUCIISATH 3HAYCHUE (DU3NIESCKOM BETMYMHBL,
aHAITM3UPOBATH CBONCTBA TEJ, TEIUIOBBIC ABJICHUS U MPOLIECCHI, NCTIONB3YS] OCHOBHBIE MOJIOKEHHS aTOMHO-MOJICKYISIPHOTO YICHHUS O CTPOSHHUHU BEIIECTBA M 3aKOH COXPAHCHUS
SHEPTUH;
pa3nuyath OCHOBHBIC TIPU3HAKH W3YUCHHBIX (PM3MUECKUX MOJIEIEH CTPOSHHS T'a30B, XKHUIKOCTEH U TBEPBIX TE,
MPUBOIUTH MTPUMEPHI MPAKTHYECKOTO UCTIONB30BaHMS (PH3MUECKUX 3HAHHUN O TETUIOBBIX SIBIICHUSX;
peuiaTth 3agavur, UCIIOJb3Ys 3aKOH COXPAHCHUA SOHEPIrUn B TCIUIOBLIX IMPOLIECCax U q)OpMyJ'[BI, CBA3BIBAIOIINEC q)HSI/I‘ICCKI/Ie BCINYHHBI (KOHI/I‘IGCTBO TCIUIOThI, TEMIIEpATypa,
yIleNbHas TETUIOEMKOCTD BEIIIECTBA, YAeIbHas TeIUIOTAa TUIABJICHUS, y/IeIbHAs TEIUIOTa MapooOpa3oBaHus, yIeNbHas TEIUIOTa CTOPAHUs TOTLTUBA, KO3 HUIIMEHT TT0JIe3HOTO
JIEHCTBYSI TETUIOBOTO JIBUTATENS): HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H 3alMCHIBaTh KPATKOE YCIIOBUE, BELICIATh (PH3MUECKUE BEIIMYMHBI, 3aKOHBI M (POPMYITBI, HEOOXOUMBIE JITIS
€€ pelICHNUs, IPOBOUTH PacUeThl U OLIEHUBATh PEATbHOCTh TOJYYCHHOTO 3HAYCHUS (PU3NIECKON BEITMYUHEI.

pacrio3HaBaTh 3JICKTPOMArHUTHEIC ABJICHUA U OOBSICHSIITH Ha OCHOBE NMCIOIIUXCA 3HAHUHA OCHOBHBIE CBOMCTBA MU YCIOBUA MMPOTEKAHUA OTUX SIBJICHUI: QJICKTpU3alus TCI,
B3aMMO/ICHCTBHUE 3aPSIJIOB, IEKTPUIECKHIA TOK H €ro ISHCTBUS (TEIUIOBOE, XMMUYECKOe, MAarHUTHOE ), B3aMMOICHCTBAE MarHUTOB, JICHCTBUE MATHUTHOTO TI0JIsI HA TIPOBOJTHUK C
TOKOM;
COCTAaBJIATh CXEMBI JJICKTPUYCCKUX HeHefI C IMOCJICAOBATCIIBHBIM U NApaJlJICJIbHBIM COCIMHCHUEM 3JIEMCHTOB, pa3jindas YCIOBHBIC 0003Ha4YEeHNsI DJIEMEHTOB QJICKTPUYCCKUX Hel’[eﬁ
(MCTOYHHK TOKA, KIIFOU, PE3UCTOP, PEOCTAT, JTAMIIOUKA, aMIIEpMETP, BOIBTMET));
OIIHMCHIBATh U3YYCHHBIC CBOMCTBA TN U AJICKTPOMATrHUTHBIC SBJICHUS, UCTIONB3YS (DU3MUSCKUE BEIMYMHEL: 3apsi]l, CUJIa TOKA, SJCKTPUIECKOE HAIPSHKEHUE, JIIEKTPHYSCKOE
COIIPOTHBIICHNE, YIEIbHOE COMPOTUBIICHUE BELIECTBA, pad0Ta 3JIEKTPHUECKOrO MMOJIsl, MOITHOCTh TOKa; MPU ONMUCAHUHM BEPHO TPAKTOBATH (PHU3UUCCKUI CMBICI UCIIOIB3YEMBIX
BEJINYHH, HX 0003HAUCHHS U SJMHUIIBI N3MEPEHUS; HAXOAUTh (JOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO BETHMYUHY C APYTHMHU BETMUNHAMU;



aHAJIM3UPOBATH CBOMCTBA TEII, 3IEKTPOMATHUTHBIC SBJICHUS U MPOIIECCHI, UCTIONB3Ys (PU3MUECKUe 3aKOHBI: 3aKOH COXPaHEHUS ICKTPUIECKOro 3apsa, 3akoH OMa s ygacTtka
1enu, 3akoH J[xoyns-JIeHIa; mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €0 MaTEeMaTHYEeCKOE BBIPAKEHUE;

NPUBOJIUTH IPUMEPHI IPAKTHUECKOTO MCITIONL30BAHUS (PU3MUYECKIX 3HAHUH 00 3JICKTPOMATHUTHBIX SIBIICHUSIX;
pelmaTs 3a1a49u, HCIONB3Ys (pu3ndeckne 3aKoHbI (3akoH OMa, 3akoH J[xoymnsa-Jlenna) u hopMymsl, CBA3BIBatONINE (hH3HMUECKUE BETMIHHBI (CHIIa TOKA, DIIEKTPHYECKOE
HanpsDKEHHUE, JIEKTPUUECKOE COMPOTUBIICHHUE, YIeIbHOE CONPOTUBIICHUE BEIIECTBA, pa0d0Ta AIIEKTPUIECKOro MO, MOLIHOCTh TOKa, (PopMyJIBI pacueTa JIeKTPUIeCKOro
COTIPOTHBIICHHUSI IIPH TTOCIIEAOBATENIEHOM H TIApaJUIeIbHOM COEAMHEHUH MMPOBOJHUKOB): HA OCHOBE aHAIIM3a yCIIOBHS 33]Ia4H 3alMCHIBATH KPATKOE YCIIOBHUE, BEIICTTH (pr3mueckre
BEJIMYMHBI, 3aKOHBI U (JOPMYITBI, HEOOXOTUMBIE /IJISl €€ PEIISHUs, IPOBOANTD PACUETHI M OIICHUBATH PEaHbHOCTH IMOYIEHHOTO 3HAUYEHUS (PH3NIECKOl BEIMIMHEI.
*pacno3HaBaTh MPSIMOJIUHEHHOE pacIpOCTPAaHEHUE CBETA, OTPAKCHUE U PEIIOMIICHHE CBETA;

MCIIOJIB30BaTh ONITUYECKUE CXEMBI JJIsl TIOCTPOSHHS N300paKeHUH B TUIOCKOM 3epKaie U cOOMparomieii TMH3e;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TN U AJIEKTPOMArHUTHBIC SIBJICHUS, UCTIONB3YS (PH3MUECKHE BEIMIHHBL: (JOKYCHOE PACCTOSTHHE M ONTHYECKasl CHJIA JIMH3BI; TIPY OIMCAaHUH BEPHO
TPAKTOBATh (PU3MYCCKUI CMBICIT HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUYCHUS M SUHHIIEI U3MEPEHUS; HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIIUE TAHHYIO (DU3MUYECKYIO BEITUYUHY C
JIPYTHMHU BEIHMYUHAMY,
aHAIM3UPOBATH CBOMCTBA TEII, SIEKTPOMArHUTHBIE SIBJICHUS U TPOIIECCHI, UCTIONB3Ys (PU3MUECKHE 3aKOHBI: 3aKOH MPSMOINHEHHOTO pacpOCTPaHEHHS CBETa, 3aKOH OTPaKEHUS
CBETa, 3aKOH TMPEJIOMJICHHS CBETA; TIPH 3TOM Pa3IndaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €T0 MaTEMATHYECKOE BEIPAKCHHE;
pelaTh 3aauu, UCTIONIB3Ysl (pru3ndecKkre 3aKOHBI (3aKOH MPSMOIMHEHHOTO paclipoCTpaHeHUsI CBETa, 3aKOH OTPaXCHHUS CBETA, 3aKOH MPEJIOMIICHUS cBeTa) U (GopMyIIbl,
CBA3BIBAKOIIINEC (I)I/I?)I/I‘-ICCKI/IG BCJIMYUHBbI ((bOKYCHOC PaCCTOAHUEC U OINITUYCCKAsA CUJia J'II/IH3I)I): Ha OCHOBE aHalin3a YCJIOBUA 3aJa4U 3allMCbIBATh KPATKOC YCJIIOBUC, BBIACIATH
(hr3uuecKre BETNIHHBI, 3aKOHBI X ()OPMYITBI, HEOOXOAUMBIE [T €€ PEIICHNs, IPOBOIUTH PACUETHI U OLICHUBATh PEATbHOCTH MOTyYEeHHOTO 3HAYCHHS (DU3HUECKON BETHINHBIL.
BbInycKHHK MOJTYyYHT BO3MOKHOCTh HAYYHThHCS:

WCIIOJIb30BaTh 3HAHUS O TEIIOBBIX SIBIICHUSX B MOBCEAHEBHOW JKMU3HU TS 00ecTiedeHus: 0€30MacHOCTH NPU 0OpallieHHy ¢ MPUOOpaMu U TEXHHYECKUMHU YCTPOMCTBAMH, JUIS
COXPaHEHUS 37I0POBBS U COOTFOIEHUSI HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYIKAIOIIEH Cpe/ie; MPUBOIUTE MPUMEPHI SKOJIOTHYECKUX MOCTIEACTBUN PabOThI IBUTATEIEH
BHYTPEHHETO CTOPaHWsI, TETUIOBBIX U THIPOAIIEKTPOCTAHIIHIA;
pa3nuyath TPaHUIBI IPUMEHUMOCTH (U3UUECKUX 3aKOHOB, TOHUMATh BCEOOIHIA XapakTep (yHIaMEeHTaTbHBIX (PU3NUECKUX 3aKOHOB (3aKOH COXPAHECHHUS SHEPTHH B TEIUIOBBIX
MIPOIIECCAaX ) U OTPAHUYCHHOCTH UCITOJIF30BAHMUS YACTHBIX 3aKOHOB;

HAXOJAWTH AICKBATHYIO NIPEJIOKEHHOM 33/1aue (PM3MUECKYI0 MOJIEThb, pa3pemnaTh MpodiieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUN O TEIUIOBBIX SIBIICHUSX C UCTIOIh30BAHUEM
MAaTCMaTHYCCKOr'o amrmapara, Tak v Ipyu noMouu METOA0B OLICHKH.

HCIIOJIL30BaTh 3HAHUS 00 QJICKTPOMArHUTHBIX ABJICHUAX B HOBCG}IHGBHOﬁ KHU3HU I 06ecnequHsI 6630HaCHOCTI/I npu O6paHIeHI/II/I C HpI/I60paMI/I U TEXHUYCCKUMU
YCTpPOMCTBaMHU, JIJISl COXPAHEHHUS 3/IOPOBBS M COOIIOIEHUST HOPM SKOJIOTHUYECKOTO MOBEICHUS B OKPYKAIOIIEH cpelie; MPUBOAUTH IPUMEPHI BIUSHUS 3JIEKTPOMATHUTHBIX
I/ISJ'Iy‘-IeHI/Iﬁ Ha )XMBbBIC OPraHU3MbI;
pa3nn4aTh rpaHuUIlbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh BCEOOINI XapakTep GyHIaMeHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHUs AIEKTPHUYECKOTo 3apsiia) 1
OTPaHMYEHHOCTH MCITOJI30BAHUS YACTHBIX 3aKOHOB (3aKkoH OMa i1l ydacTka nenw, 3akoH J[xoyns-Jlenna u np.);

WCTIONIb30BaTh MPUEMBI TIOCTPOCHHS (PHU3MUECKUX MOJIENEH, TIONCKa U (JOPMYJIHPOBKH JI0KA3aTENhCTB BBIIBUHYTHIX THIIOTE3 M TEOPETHIECKUX BHIBOJIOB HA OCHOBE DMITMPHUYECKU
YCTaHOBJIEHHBIX (DaKTOB;

HAXOJWTH AJICKBATHYIO NPEJIOKEHHOM 3a/1aue (PM3UYECKYI0 MOJIENh, pa3penaTh podJieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUH 00 3JEKTPOMArHUTHBIX SIBIICHUSX C
UCTIOJIb30BaHUEM MAaTEeMAaTHIECKOTO ammapara, Tak ¥ MPU MOMOIIN METO/IOB OLIEHKH
HCIIOJIB30BaTh MPUEMBI ITOCTPOCHUSA (1)I/I3I/IT-IGCKI/IX Moneneﬁ, IIOHNCKa U q)OpMy.HI/IpOBKI/I JA0Ka3aTCJIbCTB BBIABUHYTBIX THIIOTE3 U TCOPETUUCCKUX BBIBOAOB HA OCHOBEC OMITMPHUYCCKU
YCTaHOBJICHHBIX (DaKTOB;

HAXOJWTH AJICKBATHYIO NIPEJIOKEHHOM 3a/1aue (PM3UYECKYI0 MOJIEIhb, pa3peiaTh MpodiieMy Kak Ha OCHOBE UMEIOIIMUXCS 3HAHUH 00 3JIEKTPOMArHUTHBIX SBICHUIX C
UCIOJIb30BaHUEM MaTEeMAaTHYECKOTO anmnapara, Tak U MPU IOMOIIA METO/IOB OLICHKHU.



