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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma yueOHOro mpeamera «Pemenne wuWHGOPMAIMOHHBIX 3ama4y»  ((pu3uKa)
pa3paboTaHa B paMKax HIKOJHHOI'O KOMIIOHEHTa Ha YPOBHE OCHOBHOTO 00OIIero oOpa3oBaHUs H
COCTaBJIEHa HAa OCHOBE MOJIOXKEHUI U TpeOoBaHUil K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOI o0Opa3zoBarenbHOU mporpammbl, npeactaBieHHbix B @T'OC OO0, a takke ¢ yuéTom
benepanbHOi paboueld mporpamMmbl BocnuTanus ¥ KoHuenuuu mnpenogaBaHusi y4eOHOTO
npeaMera « Pusukay.

CogepxaHue MporpaMMbl HampaBiIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOLINXCS U OPTaHU3aIUI0 U3YYeHUs1 (U3UKU HA JEATEIBHOCTHOW OcHOBe. B
IporpamMMe y4YMTBIBAIOTCSI BO3MOYKHOCTH Y4eOHOTo mpeaMera B peanusanuu TpedoBanuiit @I'OC
OOO k mmaHupyeMbIM JHYHOCTHBIM M METANpEIMETHBIM pe3yjbTaTaM OOY4YEeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETOB Ha YpPOBHE OCHOBHOTO
o011ero 0opa3oBaHus.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM AJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUECKUe 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, TPEIOCTAaBISIET HamOoiee SICHbIe 00pa3lbl MPUMEHEHHsS HAyYyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIIAaBHBIX 337a4 (U3MYECKOro 00pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HWHTEpeca K HayKe Yy
oOyyJarouuxcsi.

Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE MPENIOJiaraeT OBJIAJIEHUE CIEAYIOIMUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTb:

HAYYHO OOBSCHATDH SBIICHUS;
OLICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO UCCIICIOBAHMS;
UHTEPIPETUPOBATH JIAHHBIEC U UCIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA TS TIOTYyUYEHUS BBIBOJIOB.

[lenn wu3y4yeHuss OUCUUIUIMHBI ompeneneHbl B KoHuenuuu mnpenonaBaHus yueOHOIO
npeamera «dusnka» B 00pazoBarenbHbIX opranuzanusix Poccuiickoi denepannu, peaansyonmx
OCHOBHBbIE  00111€00pa3oBaTeNIbHBIE MPOTpaMMbl, yTBEpkAEHHOH pemeHueMm Kosieruu
MunucrepctBa npocsenieHus Poccuiickoit @enepanuu (mporokon ot 3 aexadbps 2019 r. Ne
[1K-48BH).

Henu n3yyenus npeamera:
npuoOpeTeHne HMHTEepeca M CTPEMIICHHsS OOyYarolMXcs K HAyYHOMY M3YUEHHUIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUSA U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOILEHUSI K OKPYKAIOLIUM SIBJICHUSM;

(dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHHUs] OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHHE TPEACTABICHUNH O poiM (U3MKHU JUIsl Pa3BUTUS JAPYTUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABIECHUI 0 BO3MOXKHBIX cepax Oyayiel mpodeccrnoHalbHON AESTENTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIeMY 00yYeHHIO B TOM HaIlpaBJICHUH.

JlocTrxeHue 3TuX Lesaei mporpaMMbl 00ECIeUnBaeTCs PEIIEHUEM CIEAYIOUX 3aaY:
npuoOpeTeHne 3HaHUKH O JUCKPETHOM CTPOCHMM BEIIECTBA, O TEIUIOBBIX, JJIEKTPHUUECKUX,
MarHUTHBIX SIBJICHUSX;
npuoOpeTeHne yMEHUH OMMChIBaTh M OOBSICHATH (PU3UYECKUE SBICHHS C HCIOJIb30BAaHUEM
MOJTYYEHHBIX 3HAHU;

OCBOCHHME METO/IOB DPELICHUs MPOCTEUIIMX PAcU€THBIX 3aJad C MCIOJb30BaHMEM (U3NYECKUX
MoJjieJIei, TBOPUECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAaOII0AaTh PUPOIHBIE SIBICHUS U BBIIOIHATH OIBITHI, 1a00paTopHble pabOThI
Y DKCIEPUMEHTAIbHbBIE UCCIIEI0BAHUS C UCIOIb30BAaHUEM N3MEPUTENBHBIX TPHUOOPOB;



OCBOCHHE TTPUEMOB PaboThI ¢ HHMOpMaIuen GU3NIECKOTO CoAepIKaHUs, BKItOYass HHPOPMAIIHIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE OLICHWBAaHUE WH(POPMAIINH;
3HaKOMCTBO €O cdepaMu Npo(ecCHOHAIBHOW AEATENbHOCTH, CBS3aHHBIMH C (DU3MKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKOM HAYKH.

Ha wm3yuyenne aucuuiuimHbl «Pemenne WHPOPMAaMOHHBIX 3aaa4» (pu3uka) B 8 Kiacce
otBoauTcs — 34 yaca (1 vac B HeIEIIO).

[Ipenyaraemseiii B mporpamMme NepeveHb JIA00PaTOPHBIX U MPAKTHUECKUX PadOT BBHIOpaAH C
y4€TOM MHIUBUAYATBHBIX 0COOCHHOCTEH 00yJaromuxcs U KOJu(PHUKaTopa B paMKax OCHOBHOTO
roCyJIapCTBEHHOT'O 3K3aMeHa 0 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

Pa3pen 6. TenioBbIie IBJICHUS.

OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJIIPHO--KUHETUYECKONH TEOpUU CTPOCHHSI BEIIECTBA.
Monenu TBEPIOTO, )KUJIKOTO M Ta3000pa3HOro cocTosiHui BemecTBa. OObsICHEHNE CBONCTB ra3os,
JKUJIKOCTEN U TBEPJIBIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO--KUHETUYECKON TEOPHH.

Buytpennsas sneprus. CrnocoObl M3MEHEHHUsT BHYTPEHHEW SHEpruu: Teruionepenadya u
coBepIleHHe padoTHI.

KonuuecTBo TemioThl. YaenbHas TEIUIOEMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHCHHE TeIJIoBoro OamaHca. ['paduk TmaBiIeHWss ¥ OTBEPJACBAaHUS
KPUCTAJIMYECKHUX BEIIECTB.

BnaxunocTe Bo3ayxa.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanue sBICHUS TETUIOOOMEHA MPY CMEIIMBAHUU XOJIOTHOU U TOPSTYEH BOJIBI.
Onpenenenue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MPHU TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITUHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/TyXa.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

DnekTpusanus Tel. J[Ba posa 3JieKTpruuecKux 3apsaa0B. BanmonenicTBre 3apssKeHHBIX TEI.

DJIEKTPUUYECKUI TOK. YCIIOBUSA CYLIECTBOBAHUSA 3JEKTPUUYECKOIO TOKA. DJIEKTpUUECKAs
nenb. Cuiia TOKa. OnekTpuuyeckoe HampspkeHue. CoNpOoTHBIEHUE IPOBOJHHUKA. Y IEJIbHOE
CONpPOTHUBIIEHUE BellecTBa. 3akoH Oma s ydactka uenu. [locnenoBarenbHoe U napajuielibHOE
COCIMHEHHUE MIPOBOHUKOB.

Paborta 1 MOLTHOCTB MEKTPUUECKOTo ToKa. 3akoH J[koyns—JIeHna. DnexkTpuueckue 1enu
Y TIOTPEOUTENH ICKTPUICCKON SHEPTUU B OBITY.

[ToctosisHHbIE MarHuThL. B3auMopeicTBHEe NOCTOSIHHBIX MAarHuToB. MarHuTHoe IIOJie.
Omnbrtel @apazes. SABnenue snexTpoMaruHuTHON UHAYKIMU. [IpaBumno Jlenna.
3aBUCHUMOCTD HaIpaBJI€HUs! UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMS.
DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnvie padomol u onvimol.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHUE CUIIbI TOKA.

N3mepenne u perynupoBaHue HapsHKEHUS.

[IpoBepka mpaBuiia CIOXKEHHUS HAINPSHKEHUW TMpU MOCIEAOBATEIbHOM COEJUHEHUU JIBYX
PEe3UCTOPOB.

[IpoBepka npaBuiia sl CUIJIbI TOKA MTPH NapajIeIbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUUIECKOTO TOKA, UTYILIEr0 YEPE3 PE3UCTOP.

OrnpezneneHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI

W3yuenne NUCHMIUIMHBI HANpaBICHO HA JTOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATHI

B pesynbTate nuzyuenus y odydaromierocs 0yryT chopMUpOBaHBI CIIEIYIOIINE THIHOCTHBIE
pe3yNbTaThl B YACTH:
1) IaTPHOTHYECKOr0 BOCIIUTAHUSA:
] mposiBIeHME HWHTepeca K UCTOPHUU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOM (U3MUecKoid
HayKH;



[] HIEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HUKOB;

2) rpakKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
po0JieM, CBS3aHHBIX C PAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;

[] oco3HaHME BaXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B JCSITEILHOCTU YUEHOTO;

3) 3¢TeTHYEeCKOr0 BOCTIUTAHUS

[] BOCTIpUSITUE SCTETHUYECKUX KauecTB (PHU3MYECKOW Hayku: €€ TapMOHHUYHOIO IOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

[] oco3HaHWe IEHHOCTH (PU3HUYECKOIM HAyKH KaK MOITHOTO MHCTPYMEHTA TIO3HAHHS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYPbI;

[] pa3BUTHE HAYYHOU JTFOOO3HATEIHPHOCTH, HHTEPECA K UCCIIEIOBATEIIbCKON JACSITEILHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATONOJy U

[ oco3HaHMWE IIEHHOCTH 0€30MacHOr0 00pa3a *KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTU TpaBHJI OE30MaCHOT0 MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM H
TEIJIOBBIM 000pYAOBaHUEM B JOMAIIHUX yCIIOBUSX;

] chopmupoBaHHOCTH HaBbIKa pediekcuu, MpU3HAHKE CBOETO IpaBa Ha OMIMOKY M TaKOTo e
npaBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTMBHOE y4YacTH€ B PEIICHHH IMPAKTUYECKHX 3a/ad (B pamMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3aliy, ropo/ia, Kpas) TeXHOJIOTUYECKON U COLMATBbHOM HAMpPaBIEHHOCTH, TPeOYIOMUX B
TOM 4YHCIIe U (PU3NIECKUX 3HAHU,

[] uHTEpEC K MPaKTUIECKOMY M3yUYeHUI0 podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

[] opreHTaLMs Ha TpUMEHEHUe (PU3UUECKUX 3HAHUU JIJIS PellIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIIeH
cpenbl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKA WX BO3MOXXHBIX TOCIEIACTBUN JUIsI OKpYXKaromen
Cpelbl;

[ oco3HaHue II00ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIEM U IyTeH UX pelIeHUs;

8) axanTanum K U3MEHSIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI Cpeabl:

[] moTpeOHOCTh BO B3aWMOJICHCTBUU TIPU BBITIOJIHEHUH UCCIEAOBAaHUN M MPOEKTOB (PU3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

(] MOBBITIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUYECKYIO JEATEIbHOCTD;

[ motpeGHOCTh B (hOPMUPOBAHUN HOBBIX 3HAHUI, B TOM 4Hclie (OPMYITHPOBATh UAEU, TOHITHS,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SBJICHUSX;

[] oco3nanue AepUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

(] mIaHUpOBAaHUE CBOETO PA3BUTHS B TPHUOOPETECHUH HOBBIX (DM3UUECKUX 3HAHUH;

[] cTpemieHNe aHATU3UPOBATh U BBISIBIATH B3aMMOCBSI3U MPUPOJIBI, O0IIECTBA U YKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

[] olleHKa CBOUX JACUCTBUI C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPELy, BOZMOKHBIX TTT00aTbHBIX
MOCJIEACTBHIA.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBoeHMs y oOydaromierocs OyayT chOpMHUpOBaHBI MeTalpeIMeTHbIe
pe3yabTaThl, BKIIOYAIONIME [103HABaTEJIbHbIE  YHUBEpCAIbHbIE  yueOHble  JeiCTBHUA,
KOMMYHHMKATHBHbIE YHUBEpCaJbHble Yy4eOHbIE JEWUCTBUS, PETyJIATHBHbIE YHHUBEpPCAIbHbBIE
yueOHbIe JeiicTBUS.

ITo3HaBaTebHBIC YHHBepPCaAJbHbIC YUeOHbIe AeliCTBUS

Ba3oBble JJornuyeckue AeiicTBUS:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN 0OBEKTOB (SIBJICHUI);



YCTaHABIWBATh CYIIECTBCHHBIM NpPH3HAK KiIacCH(HUKalMU, OCHOBAaHUS g OOOOIICHHS U
CpaBHEHUS,
BBISIBJIATH 3aKOHOMEPHOCTH H IIPOTHBOPEYHUS B paccMaTpuBaeMblX (akrTax, ITaHHBIX |
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUCCKHUM SIBIICHUSIM;
BBISIBIIATh MPUYHUHHO--CJICJICTBEHHBIE CBS3U NMPH M3YYCHUH (U3HYECKUX SIBJICHUN U IPOIIECCOB,
JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX M HHIYKTUBHBIX YMO3AKIIOYCHHUN, BEIIBUTATh
TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEJINYNH;
CaMOCTOSITENILHO BBIOMpPATh CHOCOO pelieHus ydeOHoW (u3mueckod 3amauu  (CpaBHEHHE
HECKOJIbKMX BAapHUaHTOB PEIICHHS, BHIOOP Hambosee MOIXOJAIIEr0 ¢ y4€TOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3zoBrbIe ucciaenoBareLCKue AeiiCTBHUA.
UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKIII HHCTPYMEHT TIO3HAHHSI,
MPOBOJIUTh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIH (HU3UYECKUI
IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBAHUE (PU3NICCKOTO SIBIICHUS;
OIICHWBAaTh HAa TNPHUMEHUMOCTh M JOCTOBEPHOCTh HWH(MOpPMAIMIO, IOJIYYEHHYIO B XOJE
MCCJICI0BAHMS WIIH SKCIIEPUMEHTA;
CaMOCTOSITENIbHO (QOpMYyIUPOBaTh O00OOIIEHUS M BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, OIIbITA, UCCIICIOBAHMS;
MIPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE (DU3UICCKUX MPOIIECCOB, & TAKXKE BBIJIBUTATh
MPEITOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBHUSX M KOHTEKCTAX.

Pa6ora ¢ undopmanmeii:
MPUMEHSTh Pa3jMYHbIC METOJIbI, HTHCTPYMEHTBI U 3aIllPOCHI MPH IMOUCKE U 0TOOpE MH(POPMAIIH
WIH JAHHBIX C YYETOM MPEASIOKEHHOH yueOHo# Gu3ndeckoii 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIUIO PA3IMYHBIX BUIOB U
(dhopM mpeacTaBICHUS,
CaMOCTOSITCNILHO ~ BBIOMpPATh  ONTHMANbHYH (opMmy mpenctaBieHus uHDOpMammu U
WJUTFOCTPUPOBATh pellacMbIe 3a/1a4i HECJIOKHBIMU CXEMaMH, JUarpaMMaMH, HHOW rpadukor u
UX KOMOHWHAIIUSIMH.

KoMMmyHuKkaTHBHBIE YHHBepcaIbHbIe YueOHbI€ e CTBHUS:
B XoA€ OOCyXJAeHHs y4eOHOro maTepuaia, pe3yibTaTOB JabOpaTOpPHBIX pabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMON TEMbl U BBICKa3bIBaTh WJEH, HAllCJICHHBIC Ha
pelieHue 3a1a4u ¥ MoJiep>KaHnue 01aroxenareIbHOCTH OOIIEeHNS;
COTIOCTABJISITh CBOM CYXJCHHUSA C CYXACHUSIMH IPYTMX YYaCTHHKOB JHanora, oOHapy»XuUBaTh
pa3auvue U CXOACTBO MO3UIIUH;
BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO TPENCTABISITh PE3yIbTaThl BBHIMIOJHECHHOTO (DH3UYECKOro OmbiTa (IKCIEPUMEHTA,
HCCJIETOBAHMUSI, IPOEKTA);
MMOHUMATh M UCTIOIH30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ WHANBUIYAIBHON PabOTHI TP PEIICHUN
KOHKPETHON (hPU3UYECKOM MPOOIEMBI;
MPUHUMATH TICJIM COBMECTHOW JESATEIbHOCTH, OPTaHW30BBIBAThH JICHCTBUS MO €€ JOCTHKCHHIO:
pacmpenensaTh poyiu, OOCYXKIaTh MPOLECChl M Pe3ylbTaThl COBMECTHOW paboThl, 00001IaTh
MHEHWS HECKOJIBKUX JTIOIEH;
BBITIOJTHATH CBOKO YacTh PabOThI, JOCTUTAsI KAYECTBEHHOTO Pe3yibTaTa M0 CBOEMY HAMPABICHHUIO
Y KOOPAWHHPYSI CBOU JCUCTBHS C APYTUMHU WICHAMH KOMAH/IbI,
OIICHMBATh KayeCTBO CBOEro BKJaJa B OONIMI TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

BBIABIISATH MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPeOYIOUIMX MJs peHIeHus
bu3nyecKuX 3HAHMI;



OPUEHTUPOBATHCSI B PA3NIMYHBIX MOAXOJAaX NMPHUHATUS PELICHUH (MHAMBUIYAJIbHOE, NMPHHATHE
pellieHus B IpyMIe, IPUHITHE PELLIEHUI TPYIION);
CaMOCTOSITENIBHO COCTABIIATh AJITOPUTM pelIeHUs (PU3MUECKON 3a/1auM WM IJIaHa UCCIIEOBaHUS
C YuYéTOM MMEIOIIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATh
IpeuiaracMble BApMaHThl PELICHU;
JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIN HHTELICKT:
J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IIpeuIaraTh IiaH €€ U3MECHEHNUS,
OOBSICHATh NPUYUHBI TOCTUKEHUS (HEAOCTHKEHMS) PE3yIbTaTOB JIESATEIbHOCTH, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JEATENBHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHHUA (PU3NYECKOTO
UCCJIEIOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATb COOTBETCTBUE PE3YJIbTATa LICJIA U YCIOBHSIM;
CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAy4HYIO TeMY,
MIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
IpU3HaBaTh CBOE MPABO HA OUIMOKY MpH pelIeHUH (PU3UYECKUX 3a7jad UM B YTBEP)KICHUAX HA
Hay4YHbIE TEMBI U TAKOE Y€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K konimy oOydenust B 8 kijiacce mpeaMeTHbIC pPe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

®  ICIIOJIB30BATh OHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TETMJIOBOE ABH>KEHHUE aTOMOB M MOJIEKY I,
HACBIIICHHBIA W HEHACHIIICHHBIM Map, BIAXHOCTb BO3AyXa, TeMIEpaTypa, BHYTPEHHsIS
SHEpPrusi, SJIEMEHTAPHBIA OJIEKTPUUYECKHM 3apsij, JIIEKTPUYECKOe TOJe, MOCTOSHHBIN
ANEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

e pasnuyarh sBJIEHUS (TEIUIOBOE pacHIMpeHUEe M CXKaThe, TeIulonepenaya, TeIIOBOe
paBHOBECHE, CMauMBaHUE, KaMWUISIPHBIC SBJICHHS, HUCTIApPEHHE, KOHACHCAIMS, TUIABJICHHE,
KpucTam3anusi  (OTBepAeBaHME), KHUIIEHUE, Teronepeaaya  (TEIUIOMPOBOIHOCTb,
KOHBEKIIMS, W3Iy4YCeHHUE), OJEKTPU3AIUS TeJ, B3aUMOJACHCTBUE 3apsjioB, JCUCTBUS
ANEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MAarHUTOB, JEHCTBUE
MarHuTHOTO TOJIS1 Ha TIPOBOJHUK C TOKOM, JIEKTPOMATrHUTHASI MHIYKIUSA) 110 OMHUCAHUIO UX
XapaKTepPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (U3UUECKOE
SIBJICHHE;

® pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PU3UUYECKUX SIBIICHUU B OKPYKAIOIIEM MHUPE, B TOM
yrcne (U3NYECKUe SBJICHHS B MPUPOJE: KPHUCTAUIbl B mpupoje, uznydeHue ConHia,
ANEKTPUUECKHUE SIBJICHUS B aTMOC(hepe, TEKTPUUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIE
3emiu, apetid moa0CcoB, POk MATHUTHOTO MOJS JJIs )KU3HH Ha 3eMIie, TPH TOM MEepEeBOAUTD
MPaKTUYECKYI0 3a7adyy B Y4YeOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOWCTBAa (MIPU3HAKH)
(bU3UYECKUX SIBICHUN;

® ONUCHIBaTh M3yYEHHBIC CBOWCTBA TN W (PU3WYECKUE SIBICHUS, UCHONB3Ys (QHU3UUecKue
BETMYUHBI  (TeMIlepaTypa, BHYTPEHHSS DJHEPrus, KOJMYECTBO TEIUIOTHI, YJeIbHas
TEIJIOEMKOCTh ~ BEIIECTBA,  yAeJNbHAas  TEIJIOTa IUIABJICHUS, yJeldbHas  TEIUloTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CropaHus TOIUIMBA, KO3()PHUIMEHT MOJe3HOTO
JIEMCTBUS TETUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIAXHOCTh BO31yXa, SJIEKTPUUYECKUN 3apsi,
CHWJIa TOKa, DJJEKTPUUECKOE HaNpsDKeHUE, COMPOTHBICHUWE MPOBOJHHUKA, YAEIbHOE
COMPOTHBIIEHUE BeIIeCTBa, paboTa M MOIIHOCTh AJIEKTPUUYECKOTO TOKAa), MPU OMUCAHHUU
MPaBUIBLHO TPAKTOBATh (PU3MYECKUN CMBICT HCIONB3YEMBIX BEIMYWH, OOO3HAYEHUS U
eAMHUIIBI (PU3NYECKUX BEIMYHH, HAXOAUTH (POPMYIIbI, CBSA3BIBAIOIIUE JAaHHYIO (DU3HUECKYIO
BEIMYMHY C JIPyTMMU BEIMYMHAMH, CTPOUTHh TpadUKH H3YyUYCHHBIX 3aBUCUMOCTEH
bu3UYECKUX BETNYHH;



XapaKTepu30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBICHUS U IMPOLECCHI, HCIONB3Ysl OCHOBHBIC
MOJIO)KEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUM  CTPOEHHUSl  BEILECTBA, IPHUHIMII
CYIIEpIIO3ULMHU MOJIeH (Ha KaYUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3aps/a, 3aKkoH Oma Juist
ydacTka nenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHs 3HEPrUM, IPU ITOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBACHATH (PU3NYECKHE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYalUi
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh IPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpoil Ha 1-2 W3yYEeHHBIX CBOWMCTBA
bu3nUecKux ABICHHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pematb pacuéTHbIC 3a7a4d B 2—3 JAEUCTBHS, HCIIONB3YS 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
(bu3nyeckre BeIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 331a4M 3alMChIBaTh KPAaTKOE YCIOBUE,
BBISBIISITh HEAOCTATOK JAHHBIX JUISI PEUICHMs 3a/adyd, BBHIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEoOX0uMBbIe AJIs €€ pPeleHUs], IPOBOIUTh pacu€Thl U CPABHUBATH MOIYYEHHOE 3HAUYEHUE
($u3nUeCcKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOYKHO PEUIMTbh IpU MOMOLIM (PU3UUYECKUX METOJIOB,
WCIIOJIb3YSl ONMCAHUE HUCCIIEOBaHMS, BBIAECIATH IPOBEPAEMOE IPEIION0KEHNE, OLICHUBATh
IPABUJIBHOCTb MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOJIBI;

IPOBOJUTH OIBITHI IO HAOMIONEHHUIO (PM3NYECKUX SBICHUN MIM (U3NYECKUX CBOWMCTB TEI
(KanuJUIApHBIC SIBJIEHUS, 3aBUCUMOCTh JJaBJIEHUS BO3/yXa OT €ro o0bEMa, TemIeparypsl,
CKOPOCTH Ipolecca OCThIBaHMSI M HarpeBaHus IMpU HU3JIYyYEHUH OT LIBETa M3IIydarolien
(morzomiaroneif) MOBEpXHOCTH, CKOPOCTh MCHAPEHMs BOJBI OT TEMIEpaTypbl )KUJIKOCTU U
wiomaay e€ MoBEPXHOCTH, AIEKTPU3ALIUS TNl U B3aUMOJEHUCTBUE AIIEKTPUUECKUX 3apsiioB,
B3aMMOJICMCTBHE IMOCTOSHHBIX MAarHUTOB, BU3yaJIM3allisl MarHUTHBIX IIOJE€H IMOCTOSHHBIX
MarHuToB, JEHCTBUS MarHUTHOI'O OJISI HA IPOBOJAHUK C TOKOM, CBOICTBA AJIEKTPOMArHuTa,
CBOWCTBA  3JEKTPOJBUIATeNsl IOCTOSHHOIO TOKa): (OpPMYIMpPOBaTh MpPOBEpsiEMble
IIPEJIT0JIOKEHNS, COOUPATh YCTAHOBKY U3 IPEJIOKEHHOIO 000pyAOBaHNUs, ONUCHIBATH X0
OIbITa U POPMYJIUPOBATH BHIBOJIBI;

BBITOJIHATh NPSAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH BO3/YyXa, CHUJIBI
TOKa, HANpPSKEHHsI C MCIOJIb30BAaHUEM aHAJOrOBBIX MPHUOOPOB M JNAaTUMKOB (PUIMUYECKUX
BEIMYMH, CpPaBHUBATh pE3yJbTaThl HU3MEPEHUH ¢ Y4E€TOoM 3aJaHHON aOCONIOTHOM
MOTPEIIHOCTH;

IPOBOAMTH HCCIIEJOBAHME 3aBHUCUMOCTH OJHON (U3MYECKOW BEIMYMHBI OT JAPYroil ¢
UCIOJIb30BAaHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTh CONPOTHUBIEHHS MPOBOJHHUKA OT €ro
JUIMHBI, TUIOIIAAU IONEPEYHOr0 CEYEHMs] M YJEIbHOIO CONpPOTUBJICHMS BEIIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO YE€pe3 NPOBOJHUK, OT HANPSIKEHUS HA IPOBOJHHMKE,
UCCJIEIOBAaHUE IIOCIIEJIOBATEIbHOTO W MMAapajuIeIbHOTO  COEAMHEHHWN IPOBOJHUKOB):
IUIAHUPOBAaTh HUCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIerys
IpeJI0KEHHOMY IUIaHy, GUKCUPOBATh Pe3yIbTaThl OJIYyYEHHON 3aBUCMOCTH B BUE Ta0OJIHIL
U rpaUKoB, /1e1aTh BBIBOBI 110 pe3ybTaTaM HCCIeI0BaHNUS;

IPOBOJIUTH KOCBEHHbIE H3MepeHUs] (U3NYECKUX BeIMYMH (yJeNlbHass TEeIOEMKOCTb
BEIIIECTBA, CONPOTHUBIEHHE INPOBOAHMKA, pab0oTa M MOIIHOCTh 3JIEKTPHUECKOTO TOKA):
IUIAHUPOBAaTh ~ M3MEPEHHs, CcoOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTAaHOBKY,  Cleays
IPEI0KEHHOW MHCTPYKIMH, U BBIYUCIIATH 3HAUEHUE BETUYHHBI;

co0uIr01aTh MpaBuiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
XapaKTepu30BaTh MPUHIUIBI ISHCTBHUS W3YUYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
OMOpoN Ha UX OMUCAaHUS (B TOM YHCJE: CUCTeMa OTOIUIEHHs JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIIepMETp, BOJIBTMETP, CYETUHK AIIEKTPUUIECKON SHEPTUH, DIIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTeIbHbIE ATEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHE MPEAOXPAHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENb TMOCTOSHHOIO TOKA), MCHOJB3Yysl 3HAHHS O CBOMCTBAX
buznyecKux sIBICHUN 1 HEOOXO0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U
CXEMaTU4YHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETP,
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JBUTATE€b BHYTPEHHEr0 CrOpaHUs, JJIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbI
IIEKTPUYECKUX LIENEH C MOCIEN0BATENbHBIM U MAapaJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB,
pasziunyas ycloBHbIe 0003HAYEHHUSI SJIEMEHTOB AJIEKTPUUYECKUX LEMeil;

MPUBOJIUTH IPUMEPHI (HAXOAUTH HH(GOPMAIIMIO O IPUMEpax) MPAKTUYECKOTO UCIIOJIb30BAHUS
dbusznyecKux 3HAHUKW B TOBCEIHEBHOM KHU3HU JuIisi oOecredeHus Oe30MacHOCTU TP
oOpamieHnn ¢ npuOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3/I0POBbS H
COOJIOZICHHSI HOPM SKOJIOTMUECKOT0 TIOBE/ICHHUS B OKPYXKAIOIIeH cpelie;

OCYHIECTBIISITh MOUCK MH(popManuu (usnueckoro coaepxanus B MHTepHeTe, HA OCHOBE
UMEIOUIMXCA 3HaHMM M NyTEM CpPAaBHEHUS JIONOJIHUTENbHBIX MCTOYHHUKOB BBIJEIATH
uH(pOpMaLIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh IPHU BBINOJIHEHUH YYE€OHBIX 3aJaHUil HAYYHO--MOMYJISIPHYIO JIUTEpaTypy
($u3uUecKOro conepKaHus, CIpPAaBOYHBIE MaTepuaibl, pecypchl cetn VHTepHeT, BiajeTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, nmpeoOpa3zoBaHus HHGOPMAIMU U3 OAHOW 3HAKOBOMN
CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE IHMCHPMEHHBIE W KpaTKHE YCTHBIE COOOIIeHus, 0000mas
MH(GOPMALIMI0O W3 HECKOJIbKUX MCTOYHHUKOB (PU3MYECKOrO COJep:KaHus, B TOM 4YHCIIE
nyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOEKTHOM WM HUCCIEN0BATENIbCKON JESTEbHOCTH,
OpU 5TOM TPAMOTHO HCIIOJIb30BaTh W3YYCHHBIH MOHITUWHBIN ammapar Kypca (U3HKH,
COIPOBOKAATh BBHICTYIIJICHUE ITPE3EHTALUEH;

P  BBHIMOJHEHUH YYEOHBIX MPOEKTOB W HUCCIENOBAaHMNA (DU3MYECKHX MPOIECCOB
pacrpeaensTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABJICHHBIMU 33Ja4aMU, CIEAUTh
3a BBINOJIHEHMEM IUIaHA JEHCTBUH M KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLICHUBATh
COOCTBEHHBI BKJAJ B JCSITENbHOCTb TPYMHMbl, BBICTPAUBATh KOMMYHHUKATHBHOE
B3alMOJIEICTBHE, IPOSABIISAL FTOTOBHOCTD pa3peliaTh KOH(PIIUKTHI.



INOYPOYHOE IINTAHUPOBAHHUE

KoJsmn4yecTBo 4acoB JJIeKTPOHHbIE
(uudgposbie)
Ne i/ HaumMeHoBaHue pa3aesioB 1 TEM NPOrpamMmal Beero KOHTPOHBHLIe HpaKTquCKI/Ie oﬁpagoBaTeanHe
padoThbI padoThbI pecypeb
Pasnen 1. TerioBble siBjeHust
. bubmuorexa [JOK
1.1 CtpoeHHe U CBOWCTBA BENICCTBA 2 0 0 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
12 Teruossre mporecc! 11 0 6 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 13

Paznen 2. DjekTpuyecKkue 1 MAarHUTHbBIE SIBJIEHUS

21 DIeKTpUUYECKHe 3apsiibl. 3apsHKEHHBIE Tella U UX 1 0 1 bubnuotexa [JOK
' B3aUMOEHCTBHUE https://m.edsoo.ru/7f4181ce
N . bubmorexa [JOK
2.2 [TocTOsSTHHBIN NEKTPUYECKUI TOK 11 0 9 hitps://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
23 Martutisie et ! 0 0 https://m.edsoo.ru/7f4181ce
but6mmorekxa [IOK
24 IMEKTPOMATHHTHAS HHIYKIHA 3 0 . https://m.edsoo.ru/7f4181ce
Wroro no paszneny 16
Pe3epBHOE Bpems S 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 22
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IHOYPOYHOE IIVIAHUPOBAHUE

KosnyecTBo yacos
e i/ Tema vDoKa DJIeKTpPOHHbIe U (pPOBbIE
e yp Beero KourpoJsbnbie | [IpakTH4yeckue 06pa3oBaTeLHbIE pecypebl
padoThI padoThbI
1 OCHOBHBIE NOJOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU 1
' TEOPHUH U MX OIBITHBIE OATBEPIKICHHS
5 Mogenu TBEPAOIO, KUAKOIO U ra3000pa3HOro 1
' COCTOSIHHMI BEIIECTBA
3 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO 1
' TEIUIOBOIO ABMKEHHSI YaCTHUI]
4 CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUU 1 bubmorexa LOK
' TP P https://m.edsoo.ru/ff0a5c60
5 Bune! Termonepegaun 1 Bubmuorexa [JOK
' P https://m.edsoo.ru/ff0a6412
6 Pemenue 3anay no teme "TemiooOMeH U TEMI0BOE 1 1
' paBHOBecHe"
7 Pemenue 3anay no teme "TemiooOMeH U TEMIO0BOE 1 1
' paBHOBecHe"
JIaGoparopHas pabota "OmnpeseneHne KoJu4ecTBa Bubmmotexa LIOK
8. TEIUIOTHI, OJIyY€HHOTO BOJOU MPH TEIJI00OMEHE C 1 1
’ y 21 P " https://m.edsoo.ru/ff0aébb0
HarpeThiM METAIINYECKUM LIMJIMHAPOM
9 I'paduk niaBieHUs U OTBEPIEBAHUS KPUCTAIUTMYECKHX 1
' TeJl
10 Pemenue 3anau no teme "IlnaBienue u oTBepaeBaHne 1 1
' KpHUCTAJUIMYECKUX Tel"
11 Hacpimennslif 1 HeHAChIIEHHBIN nap. BiaxHOCTH 1 bu6muoreka [JOK
' BO3yXa https://m.edsoo.ru/ff0a7628
12. Pemenue 3aau o teme "lIlapooOpazoBanue u kuneHue"
13. PemreHune 3a1a4 ¥ aHaJIM3 CUTYALMi, CBSA3AHHBIX C
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ABJICHUAMMA HCITIAPCHUA U KOHACHCAIIUN

14 Ypok-uccinenosanue "HMccnenoBanue crmocodoB 1

' a3JMYHBIX BEIIECTB HAJIEKTPU3OBLIBATHCS
"
15. DJIeKTpUYECKas IeTh M €€ COCTAaBHBIE YaCTH 1
bubnuorexa [JOK
16. Cuia Toka. AMIepMer 1
pMeTp https://m.edsoo.ru/ff0a8bd6
17 JlaboparopHast pabota "M3MepenHre u peryImpoBaHue 1
CHJIBI TOKA"
18 JlaboparopHast pabota "M3MepenHne u perympoBaHue 1
HanpsHKeHus "

19 Pemenue 3aga4d nmo reme "DaeKTprdecKoe 1
' COMPOTHUBJIEHUE. Y ICIbHOE CONPOTUBIIEHNUE"

20 Pemrenue 3amau mo reme "DiekTpuuecKoe 1
’ CONPOTHUBIIEHUE. Y ICJIBHOE CONPOTUBIEHUE"

21. Pemenne 3ama4d no teme "3akod Oma"

22. Pemenne 3ama4d no teme "3akon Oma"

23 Pemenue 3amau Ha npumeHeHue 3akona Oma st
' pPa3JIMYHOTO COEIMHEHHUSI IPOBOJAHUKOB

24 Pemrenne 3amau Ha npumeHeHue 3akoHa Oma s 1
' pPa3JIMYHOTO COEIMHEHUSI IPOBOAHUKOB

o5 Pemtenne 3agay mo treme «Padora 1 MOIHOCTE 1
' AJIEKTPUYECKOro ToKa. 3akoH [[xoyssa-JIenay

26 JleficTBrE MarHUTHOTO TOJI HAa TPOBOJIHUK C TOKOM. 1
' [IpaBuio J1I€BOM pYKH.

27. WMHyKIWs MArHUTHOTO TIOJIS.

28 MarHuTHBIN TOTOK. SIBJI€HUE AJIEKTPOMATHUTHOMN
' UHIYKIUHU.

29. Pemenue 3a1a4 no teme « 91€KTPOMarHUTHbBIE 1
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SIBJICHUSD)

30. Pabora ¢ Tekctamu o teme "TermioBelie ssBIeHus" 1

31 Pabora ¢ TekcTamu 1o Teme "DNEKTPUUECKUE 3apsiIbl. 1
' 3apsiKEHHbIC TeJla U UX B3aUMoJielcTBHE"

32 Pabora ¢ Tekctamu o teme "I[locTosTHHBIN 1 1
' AIEKTPUICCKUN TOK"

33. Pabora ¢ Texctamu o teme "MarautHele sBiIeHAS" 1

34 PaGora ¢ TekcTamu 1o Teme "DNeKTpoMarHuTHas 1
' WHITyKIus"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 22
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1. ®wusuka, 8 knacc/ [lepeimkun .M., UBanoB A.U., AKiimoHepHOE 0011I€CTBO
«M3narenscTBO «IIpocBemenune

METOANYECKHUE MATEPUAJIBI U151 YYUTEJIA
1. Pwusuka. 8 kiacc. Meronndeckoe nmocodue K yd. Ilepsimkuna. - @unonosua H.B.

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
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